MHWHHUCTEPCTBO IMPOCBEIMIEHUS POCCUHACKOM ®EJEPAIIIN
MunuctepcTBo o0pasoBanusi Kuposckoii 00/1acTu
ropoa Kupos

MBOY COLI Ne34 r. Kuposa

MognucaHo undposoi
Eﬂa6yKOBa noanucbio: Knabykosa YTBEPXKJEHO
JIéHa Enena bopucoBHa
[lata: 2025.02.03 14:58:57 I[HpeKTOp [HKOJIBI
bopucoBHa 03'00"
Kna6ykona E.b.
[Tpuka3z Ne 309(0.x1.)ot «02»
09 2024r.
PABOYASA ITPOTPAMMA
(ID 426704)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

st ooyuarommxest 10 — 11 xmaccoB

Kupos 2024



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUYU NpenoAaBanus yueOHoro npeamera «Pusmnkay B
oOpa3oBaTelnbHbIX opraHuzauusax Poccuiickoit ®enepauuy, pealn3yrolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (U3MKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIATENbHOCTHOIO noaxoxaa. [Iporpamma no ¢usuke coorBeTcTBYET
tpeboBanusM OI'OC COO k mIaHUpPyeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIuero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAlpEeIMETHBIE, IPEeMETHBIC (Ha 6a30BOM

YPOBHE).

[Tporpamma o (husmKe BKIIOYAECT:

e IUIAaHUpPYEMbIEC PE3YNIbTAaThl OCBOCHHUSA Kypca (QHU3UMKH Ha 0a30BOM ypPOBHE, B TOM YHCIIE
MpeIMETHBIC PE3yAbTAThI MO roJlaM O0yUYeHUS;
e cozaepxkaHue yueOHOro npeamera «Dusukay mo rogaM oOydeHusI.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00 OKpY’KalOIIeM MUpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHen, ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Vcnonp3oBaHue U aKTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaJOB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIa/ B (POpMUpOBaHUE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHHE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIIEIOBAHUIMA.

B ocHOBY kypca ¢u3MKH 11 YPOBHSI CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPBIE MO’KHO pacCMaTPUBATh KaK MPUHITUIIBI €70 MIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoesn eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKU 00beTMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. EE peanusanus mpenmnoyiaraeT UCHOIb30BaHUE T'YMaHUTApHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaK)XK€ C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U KOJIOTHUYECKUMU MTpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npeamnonaraeT 3HakoMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes IKonocuzayuu Ppealn3yeTCa IMOCPEACTBOM BBCACHHA JJIICMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TeXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIIBHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpenHEero oOIiero oOpa3oBaHHA
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
¢usnyeckoil Teopuu, poiaM (QYHIAMEHTAIBHBIX 3aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX
NpEaACTaBJICHUAX O IIPUPOAC, I'PaHHULIAX NPHUMCHHUMOCTU TeOpI/IfI, JJIs1 OIIMCaHHuA C€CTCCTBCHHO-
Hay4YHBIX SIBJICHUI U IPOIIECCOB).

CucTeMHO-IIeSTENIbHOCTHBIN MOIX0 B Kypce (DU3UKU peaqn3yercs Mpexae BCEero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKKU — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMBIX JJISI KOHTPOJS M OILEHKH, OCYIIECTBISCTCS YydYacTHHUKaMU 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KabuHeTa (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIC/IOBAHHS 3aBUCHMOCTEH (PU3UYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO MPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs pelieHrI0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTtom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIENbIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pazjelna Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3ajady MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOuHeTa (PU3MKH UM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyIOBaHWE Ul BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pY/I0BaHHE.

JeMoHCTpanmioHHOe 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUTIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
GU3MKe KIIOYEBBIX IEMOHCTPAIM IS WCCICIOBAHUSA HM3y4aeMbIX SIBIICHUW W TPOIECCOB,
OIMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 000pyAOBaHHE ISl YYEHUYECKUX MPAKTUYECKUX paboT (OpMHUPYETCs B BUJE
TEMAaTUYeCKHX KOMIUIEKTOB M oOecneumBaeTcs B pacu€Te OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPaTOPHOro OOOPYAOBAaHMSI JOJDKHBI OBITH



MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HOEIsIMU U3YUCHUA (bl/ISI/IKI/I B O6H_I€M O6pa3OBaHI/II/I SABJIAIOTCA:

e (opMupoBaHHE HHTEPECA U CTPEMIICHHUS 00yJarOINXCs K HAYyYHOMY U3Y4SHHUIO IPUPOJIHI,
pa3sBUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TMPEACTABICHUWA O HAyYHOM METOJe TO3HaHusA U (opmMHpOBaHHE
UCCIIEI0OBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3y4YCHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopMupOBaHHE YMEHUH OOBSACHATH SBICHHS C MCIIOIb30BaHMEM (DM3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEeJIbCTB;

e (opMHpOBaHHE TPEICTABICHUI O POMM (PU3MKK IS PAa3BUTHS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTrokeHHe 3TUX Ieield 00ecleunBaeTCsl PEHICHUEM CICAYIONIMX 3a]ad B IPOLECcCe
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

e MPHOOpPETEeHHE CUCTEMBbI 3HAHUK 00 OOHmMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIIOYAsE MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, 3JIEKTPOANHAMHKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHUI IPUMEHSTh TEOPETHUECKUE 3HAHUS U1 00bACHEHUS (PU3UIECKUX
SBJICHUH B TIPUPOJIE U JUISI IPUHATHS IPAKTUYECKUX PEIIEHUHN B IOBCEIHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMUHBIX 3a/1a4 C SIBHO 33aHHOM (hprU3HYECKON MOEIIbIO,
3aja4, MoIpa3yMeBaIOIINX CAMOCTOSATEIIBHOE CO3/JaHIe (PHU3UIECKON MOJIeIH, aIeKBaTHOM
YCIIOBUSAM 3aJauu;

e TOHMMaHHE (HU3UYECKUX OCHOB WM TPUHIMIIOB ACWCTBUS TEXHUYECKUX YCTPOMCTB H
TE€XHOJIOTMYECKUX IPOLIECCOB, UX BIUAHUS HA OKPYKAIOLLYIO CPELy;

e OBJAJICHHE METOJaMU CaMOCTOSITENBHOIO IJIAHUPOBAHUS U IPOBENEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHAJIM3a U UHTEPIpPETaluu HHPOPMALIUH, ONIPEesIEHUs] JOCTOBEPHOCTH
MIOJIy4EHHOT'O pe3yJIbTaTa;

e CO3JaHUE YCIOBHMH A pa3BUTHS YMEHHUH IMPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUYECKON
JIESATEITbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) HAa YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
orBoguTcs 136 gacoB: B 10 kitacce — 68 uacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpaMMme o pu3HKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padOT
ABJIIETCS. PEKOMEHJ/IOBAaHHBIM, YYMTEIb JENIaeT BHIOOp MpPOBEAECHMs J1a0OpaTOPHBIX padboT u

OIIBITOB C y‘{éTOM HHANBUYAJIbHBIX 0coOeHHOCTEH 06yqa10mnxc;1.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUSA



®uszuka — Hayka o mpuponae. Hayunwsie MeTOAbI MO3HAHUS OKpYyXkaromero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MpoILiecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue ¢u3n4ecKux siBleHUH U mpoueccoB. Hayunble runoressl. dusnyeckue
3aKOHBI U TeOpuH. [ paHHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Poip m mecto ¢usuku B (QOpMHPOBAaHHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. MexaHnuka
Tema 1. Kunemamurka

Mexannueckoe naBukeHHE. OTHOCUTEIBHOCTb MEXAaHHYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHasi CKOPOCTb) U YCKOpPEHHUE

MaTepHaJIBHOfI TOYKH, UX INPOCKIOHWHN HA OCH CUCTCMbI KOOpAWHAT. Cnoxxenue HepeMeHICHI/Iﬁ u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOEe ABUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUS MaTeprUaibHOW TOUYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBonuneriHoe nBwxkeHue. J[BUKEHHE MaTE€pUaIbHOM TOYKH TIO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpOCTh. [lepron n yactora

oOpaienus. LleHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHu4ecKkue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABUKEHUE CHAPSIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KHHEMAaTHUYEeCKUX XapaKTEPUCTUK JBIKCHHS.
[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOIICHUS MEK Y ITYTSIMHU, IPOMICHHBIMU TEJIOM 3a I10CIEA0BATEIbHbIE
paBHBIC IIPOMEXYTKH BPEMEHM IIPU PAaBHOYCKOPEHHOM JBM)KEHHU C HAa4aJlbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuyenue aBUKEHUS IIApPUKA B BA3KOU KUIKOCTH.

N3yueHue ABM>KEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocurenbHocT [Manunes. [lepBriil 3akon HetoTona. MHepimaaibHble CUCTEMBI
oTCcuYéTa.

Macca Ttena. Cwuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUAIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokost, CkoibxeHus, kauenus). Cuia tpeust. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUsSI U cwia TpeHus nokosi. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JIBIDKCHUU TeJIa B KUJIKOCTH MJIH Ta3e.

HOCTyrIaTCJ'ILHOG H BpaliaTCJIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalicHu. IIneyo cunsl. YciaoBus PaBHOBCCHUSA TBépI[Ol"O
TCIa.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IPUMCHCHUC: IMOAIINITHUKH, OBHKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBnenne nHepuun.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEIl.
Bropoii 3axkoH HeroTOHA.

N3mepenue cuil.

CrnoxxeHue cuiL

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U MTAJICHUU.



CpaBHEHHME CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydeHne ABMKEHUS OpyCcKa 10 HAKJIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynsc MaTepuaibHOM TOYKH (Tela), CUCTEMbl MAaTEPUAIbHBIX TOYEK. VIMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITYyJbca. PeakTHBHOE IBUKEHUE.

Pabora crinel. MOIIHOCTE CHIIBL.

Kunernueckast sHeprust MaTepualibHOW TOYKM. TeopemMa 00 M3MEHEHUH KHHETHYECKOU
DHEPIUH.

[TorennmanbHas sHeprus. [loTeHnmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHI_II/IaHBHbIe N HCIIOTCHIMAJIbHBIC CHIIBL. CBs13b pa6OTBI HCIIOTCHIUAJIBHBIX CHUII C
W3MEHCHHEM MEXaHHMICCKOM OHCEPTHUU CUCTCMBI TCIIL. 3akoH COXpPaHCHUA MEXaHUYECKOM SHCPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPY>KUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[Tepexon moTeHNIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne abCONMIOTHO HEYNPYyroro yaapa ¢ IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHMEM MEXaHHMYECKOW >HEpPruu Tena Ha
IIpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.



Pazgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOJAMHAMMUKA

Tema 1. Ocnoevl MOEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKECHUS U B3aUMOJICHCTBHUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosinaas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KMUHETUYECKONW TEOPHH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIUIOBOTO JABMKEHHUS yacTull ra3a. [llkama remneparyp KenbBuHa. I'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon [laneroHa. M3ompoliiecchl B UI€aIbHOM Tra3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BEIIECTBA. [ 'paduueckoe TpeACTaBICHHE H30IMPOIIECCOB: H30TepMa, H30X0pa,
nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3BIBAIONINE JMCKPETHOE CTPOSHHUE BemecTBa, ¢ororpaduu MOJIEKYI
OpPTaHUYECKUX COCTUHEHUIA.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.
Mogens, HILTIOCTPUPYIOIAast IPUPOLY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Onpez[eneHI/Ie MacCCbl BO3yXa B KJaCCHOM KOMHAaTe€ Ha OCHOBE I/I3MepeHHI>'I 00BéMa
KOMHATBbI, AaBJICHUA U TEMIICPATypPhl BO31yXa B HEH.

HccnenoBaHre 3aBUCIMOCTH MEXTy MapaMeTpaMu COCTOSIHHS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucTeMa. BHYTpEHHsIsI SHeprus TEPMOIAMHAMHYECKON CHCTEMBI H
crocoObl e€ m3MeHeHus. KonmndyecTBo TemioTsl U pabota. BHYTpeHHss SHEprus 0JIHOATOMHOTO

UACaJIbHOIO rasa. BI/I)II)I TEILIONEpCaaYn: TCIJIOMPOBOJHOCTE, KOHBEKIWA, U3JIYUCHUC. YnenLHas{
TEIIOEMKOCTD BCIICCTBA. KonnuecTBo TEmIOTHI Ipu TeIuionepeaayc.



[Tonsitue 06 anuabarHoM nporiecce. [lepBolit 3aK0H TepMoguHaMuKu. [IpumeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K H30MpoleccaM. ['pauueckast uHTeprIpeTaius padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.
Tennoble MamuHbl. [IpyHIMIBL AelicTBUS TeMIOBbIX MamuH. [IpeoOpazoBanus sHEpruy B
TeTIoBBIX MamuHax. Koadduuuent nonesnoro neiicteus temnosoit mamuusl. L{ukn Kaprao u ero

KOB(l)(bI/II_[I/IeHT IIOJIC3HOI'O ,HeﬁCTBHH. DKOIOTHIECKHE HpO6JIeMBI TCIINIOOHEPIC€TUKH.

Texumueckne YCTPOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHEC. [IBUTATCIIb BHYTPECHHETO
CropaHus, OBITOBOM XOJIOAUJIBHUK, KOHIUITHUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJ] ICCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dpupa B JaTYHHOU TpyOKe MyTEM TpEHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TemMrepaTypsl) Tella Ipu TeIuionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS], PEAKTUBHOTO ABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTHh BO3Ayxa. HachlmeHHbI map. YaenapHas TemioTa mapoodpazoBaHUs. 3aBHUCUMOCTD
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHU3OTPOIHUs CBOMCTB KPUCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHBbIE MaTepuanbl. [lnaBneHue u KpucTamnuzanus. YelbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHu4eckue yYCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHN TTOJIYYCHHSI COBPEMEHHBIX MaTepUaIOB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kumnenue IIpU MOHUKCHHOM JaBJICHUH.

CniocoOb1 U3MEpEeHUs BIAKHOCTH.



HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTAUIMYECKOTO BELECTBA.
JleMOHCTpanys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

I/I3MepeHHe OTHOCUTEIBbHOMN BIAXXHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OIEKTpUYeckuil 3apsa. JlBa BHJAa SIEKTPUYECKUX — 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

Bzaumopeiicteue 3apsgoB.  3akon  Kymona. TodeuHblld  SJeKTpUYECKUN — 3apsl.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuumn cynepno3unuu

QJICKTPHUUYCCKUX roJielt. JInanm HaprI)KéHHOCTI/I QJICKTPHUYCCKOI'O ITO0JIA.

PabGota cun QJICKTPOCTATHYCCKOI'O I10JIA. ITorennuan. Pa3HOCTh MOTEHIIUATIOB. HpOBOI[HI/IKI/I
N JUSJICKTPUKHU B 3JICKTPOCTATHYCCKOM II0JIC. [[I/ISJ'IGKTpI/I‘IeCKaH IMPpOHUIIACMOCTD.

OnektpoéMkocTs. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHudeckue ycTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: DJIEKTPOCKOIN, 3JIEKTPOMETD,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBie HadIEeKTPU30BAHHbIX TE.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

IIpOoBOTHHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM IOJIE.

3aBUCHMOCTD BHGKTPOéMKOCTI/I IIJIOCKOI'0 KOHJACHCATOPAa OT IJIOINAaAu IJIACTUH, PACCTOAHUA
MCXKIAYy HUMHU U ﬂHBHeKTqueCKOﬁ IMPOHUITACMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. llocmosannwiit 3nekmpuueckuil mok. Toku e paznuunvix cpeoax

DNEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. McTouHMKU TOKa.
Cuna Ttoka. IlocTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jyist yyacTka Lenu.

3JI€KTpI/I‘IeCKO€ COIIPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IC,I[OB&TCJ'IBHOG, napaajiCJbHOE, CMCIIAHHOC COCAMHCHUE IIPOBOAHHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOImHOCT 3IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA TOoKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi memu. KopoTkoe 3aMpIkaHueE.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILUIOB. 3aBUCHMOCTb COITPOTUBIICHUSI METAJJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas MPOBOJUMOCTb IMOJIYHPOBOIHHUKOB.
CaoiicTBa p—N-niepexona. IlomynpoBogHUKOBbIE IPUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JCcCOMaLUs. DIEKTPOIIN3.

DJIeKTpUUYECKUi TOK B razax. CaMOCTOSTENIbHBIM U HECAMOCTOSATEIbHBIN pa3psia. MonHus.
ITimazma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WCTOYHHKU TOKA, DJEKTPOHArpeBaTeNbHbIE MPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

HSMGpGHl/Ie CHUJIBI TOKA W HAIIPSKCHUA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOMNEPEUYHOTO CCUCHUA U MaTCpUuaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpssiMoe u3MepeHue 3IIEKTPOABHKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TaJlbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPEI.

HpOBO}II/IMOCTI) OJICKTPOJIHUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OIIHOCTOpOHHSISI MMpOBOAMMOCTDL JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenune cMemaHHOTO COeIMHEHHS PE3UCTOPOB.

H3mepeHnue 31eKTpOABIKYIIEH CUIIbl HCTOYHHUKA TOKA M €r0 BHYTPEHHET0 COMPOTUBIICHUS.
Habmroienue snekrpomnusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kxypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYyHIECTBISCTCS C Yy4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MareMaTHKH, OMOJOIMM, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHMS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHHI, JIMHEHHAsA QyHKIMA, mapadoia, runepooua,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTeHC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUMU HAa OCH KOOPAMHAT,
CJI0’)KEHHE BEKTOPOB.

bBuonoeusn: mexanmueckoe JBW)KEHUE B KHUBOW mpupoje, muddysus, 0CMOC, TeI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUE BCUICCTBA, CTPOCHHUE aTOMOB W MOJICKYJI, MOJIb BCHICCTBA,
MOJISIpHAs Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TECII, JKUIKOCTEH U ra3oB, DJJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOoOUAllUA, raJilbBaHUKaA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue IBUKEHUH C MCIIOJIb30BaHUMEM MEXAHU3MOB, YUET TPEHHUS B
TE€XHHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYECKas  3alllUTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. diekTpoauHaMuKa



Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHutHoOe MoOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna amHui MarHiTHOM MHYKIIUU TTOJIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oje NpoBOJHMKA ¢ TOKOM. KapThHa JMHMI MHIYKIMHA MArHUTHOTO MOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHma, e€ MoAylb M HampaplieHHE. J[BUXKEHHE 3apsHyKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBeHue DIEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DNEeKTPOABUKYLIAs CHJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BpreBoe QJICKTPHUUYCCKOC IIOJIC. 3J'IeKTp0)IBI/I)Ky1_I_IaH Chjla UHAYKIOUU B IIPOBOJHHUKCE,
ABMIKYIIEMCH ITOCTYIATCIIBHO B OAHOPOJHOM MArHUTHOM II0JIC.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIHUH. DIIEKTPOABUKYILAS CUJIa CAMOUMHIYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYHIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

Texumdyeckue yCTpOfICTBa U  HOPAKTHYCCKOC TIPHUMCHCHUC. TIOCTOSAHHBIC MArHHWTHI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIUOHHAA I1CYb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHWE AJIIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.
JIuHUY MHIYKIIUA MarHUTHOTO TIOJIA.
B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBlIeHME DNEKTPOMArHUTHOW UHAYKIUH.

ITpaBuio Jlenua.

3aBHCHMOCTD SHGKTpO)IBI/I)KyHIeﬁ CHUJIBI MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHuTHOTO
IIOTOKaA.



SBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

I/ICCJ'IG,I[OBaHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUUA.

Pa3gean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle KoJ1eOanus

Konebarenpnass cucrema. CBoOoaHble MexaHudyeckne kojeOanus. ['apMoHnmdeckue
konebanus. Ilepuon, dacrora, ammautyga u (aza konebanuil. I[lpyXMHHBIT MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuil. [IpeBpaiiienue sHepruu npu
FapMOHHYECKHUX KOJIeOaHUSIX.

KoneGartenbubiit  koHTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B UAE€aIbHOM
KOJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYECKUMU U DIEKTPOMAarHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUJCATHLHOM KOJIeOaTeIhbHOM

KOHTYPC.

[IpencraBienue o 3aryxaroumx KojeOaHUsIX. BbIHYXJEeHHbIE MeXaHHYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennblil Tok. CHHYycOMAANbHBIN NEpEMEHHbIH TOK. MOIIIHOCTh NEPEMEHHOIO TOKa.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUYECKOH SHEPrum.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonap3oBaHus

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHME: JIIEKTPUYECKUH 3BOHOK,
TreHepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHONH CHCTeMBbI (IPYKUHHBIA WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaronumx KoaebaHuu.
HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.
Habmronenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.



OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUS OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeauH.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUOJIa MaJIbIX KOJeOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NNEPpEMCHHOIO TOKa B I1CIIKM M3 MOCJICI0BATCILHO COCTMHEHHBIX
KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMacHuUmMHble 60JIHbL

Mexannueckue BOIHBI, YCI0BUS pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs
u januHa BonHbL. [lomepeunble W mpoaonbHble BoONHBL MWHTepdepeHmus u nudpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYCHHS 3JICKTPOMAarHUTHBIX BOJH. B3anmnas
opuenranus BekTopoB E, B, V B anexrpomarautHoi BoaHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspu3anus, audpakuus, wuHTrepdpepenuus. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paANOCBS3U U TeNeBUACHUA. Paaronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIECH Cpeibl.

TexHUYECKHE YCTPONCTBA M TMPAKTUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAWIIMHE, pajap, PaiuoONpUEMHUK, TEIeBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUYECKUX BOJTH.

Habmonenue narepdepeHnu 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HaHC.



HaGnronenne cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYIOM W YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOMCTB — DJICKTPOMArHMUTHBIX ~ BOJIH:  OTPaKEHHUE, IPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onruka. [IpsMonuHenHOEe pacipOCTpaHEHUE CBETA B OJTHOPOJHOM cpene.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue H300paKCHUH B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkoHbBl IHpeloMIIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arelsb
npesnomienus. IlonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yros IMOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CinoxHbli coctaB 6eoro csera. LBer.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKasg smH3a. DOKYCHOE pacCTOSHHUE U
ONTUYECKasl CUJia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

IIpenenbl IpUMEHUMOCTH N€OMETPUYECKOU ONITHUKH.

BomnoBast onrtuka. UaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBHA
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YciaoBue HaOMIONEHHs TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHu4yeckne yCTpOWCTBAa W MPAKTHUYECKOE NTPUMEHEHWE: OYKH, Jiyna, (oroammapar,
HpOGKHHOHHBIﬁ amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, JII/I(i)paKHI/IOHHaSI peméTKa,
HOJIAPOULL.

Llemoncmpayuu

[TpsimonuHENHOE PpacIpOCTpPaHEHUE, OTPaXXEHUE U IpeloMieHHe cBera. OnTudeckue
npuOOopBI.

[TonHoe BHyTpeHHee oTpakeHue. Mojiens CBeTOBOA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.
Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6mronenue untepdepeHium cera.



Hab6nronenue aqudpakuun cBeta.

HabGnronenue qucnepcuu certa.

[ToydyeHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH

['paHunbl IPUMEHUMOCTH KJacCM4ecKol MexaHuku. llocTynarsl crnenuaibHOW TEOpUU
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CBE€Ta B BaKyyme, [MPUHIUII
OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKON YaCTUIbl. DHEPTHUS MTOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul K6anmoeoii onmuKu

®otonsl. Gopmyna [lnanka cBsi3u SHEpruM (HOTOHA C €O YACTOTOH. DHEPTUsl U UMITYIIbC
¢doroHa.

OtkpbiTie U uccaenoBanue (otordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuina» dpotodrddekra.

JaBnenue cBera. OnwiTel [1. H. JIeGenena.
XUMHYECKOE NEUCTBUE CBETA.

TexHUuyecKkne YyCTpPOHCTBA W TPAKTHUECKOE MpUMEHEeHHUe: (OTORIEMEHT, (OTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu



®doTo3(hdeKT Ha yCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTorddexra.

Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuil. Ilnaneraphas
monenb atoMa. [locrymarer bopa. Usnydenue u mornomenue (JOTOHOB MPH MEPEXOJe aToMa C
OJIHOTO YPOBHS HEpruu Ha apyroi. Bunsl ciektpoB. CrieKTp ypoBHEH 3HEPTUU aTOMa BOJ0OPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoiinsa. KopnyckynspHO-BOTHOBOW JTyaau3M.

CIIoHTaHHOE H BBIHYXXJICHHOC U3JIYUCHHC.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HaOGnronenue muHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEePUMEHTHI, I0Ka3bIBAIOIIUE CI0XKHOCTh CTPOCHHUS sApa. OTKPhITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paanoakTUBHOro n3nydeHus. CoiicTBa anbda-,

6eTa-, ramMmma-us3JIydcHus. Bausaue PaAOAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmonHnas mozaens spa I'eitsenoepra—Banenko. 3apsig
anpa. MaccoBoe uucino sijpa. M30Tomnst.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacmaa. ['amMma-uznydeHue. 3aKOH
PaIuOaKTUBHOTO pacraja.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSAED.



SAnepupiii  peaktop. TepmosimepHblii cuHTe3. [IpoOaeMbl W MEpPCIEKTUBHI  SACPHOU
SHEPreTHKU. DKOJIOTHYECKHEe aCeKThI IEPHON SHEPTETUKH.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIIH SJIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CUYéTYnK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHOMUU. [IpukiagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHNE aCTPOHOMUH.

Bun 38310010 Heba. Co3Be3nus, ipKue 3BE3/IbI, IAHETHI, UX BUAUMOE JABH)KECHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpalibHbINA KIacC — CBETUMOCTbY. 3BE3/1bI INIaBHOM
MOCJIEIOBATEIBHOCTA.  3aBUCUMOCTh ~ «Macca — CBETUMOCTB» JUIS  3BE3A  TJIABHOM
HocJe0BaTeNbHOCTU. BHyTpeHHee cTpoeHne 3BE3A. CoBpeMeHHbIE MPEICTAaBICHUS O

MPOUCXOKACHUH U BOJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyte — Hama [NanakTuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE IBIPHI B SIAPAX rajJakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHHUI

JUISL OTIpEIeNIEHUs MOJIOKEHHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/IbI.



Hab6nronenus B reneckon JIynsl, maner, Mieanoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3uku u acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COLUATBHOW U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMMHU B COBPEMEHHOM
HAY4YHOH KapTHHE MHpa, poib (U3MYecKod Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
(bu3nueckoil kapTuHe MUpPa, MECTO (PU3NUECKON KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IIPUPOJIE.

MemnpeuMeTHHe CBA3H

Uzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce oOcCyIIeCTBISIETCS C y4€TOM
COJICPXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OHOJOTHH, XHUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPCHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpPaBHEHUH, TPUTOHOMETpUYECKUe (YHKLHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpeeIeHHE TUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.

buonoeus: snekrpuueckue sBJICHUS B )KUBOU NpUpPOIE, KojeOaTeIbHble IBUKECHUS B dKUBOU
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IIPUPOAE, ICHCTBHE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHME AaTOMOB M MOJIEKYJ, KpUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eoepaghus: marHuTHBIE TONIOCA 3€MITH, 3aJIe)KW MAarHUTHBIX PYyH, POTOCHEMKA 3€MHOI
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TAHUAK DIIEKTPOIIEpenad, TEHEPATOp MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpeamera «Du3MKa» HAa ypOBHE CPETHEro OOIIero oOpa3oBaHM
(6a30BBIA  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JInuyHOCTHBIE PE3YNIbTAaThl OCBOEHHS y4deOHOro mpeamera «@DU3HMKa» IOJKHBI OTPaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
HO3I/II_[I/Ief/'I JINYHOCTH, CUCTEMOU OCHHOCTHBIX OpHeHTaL{Hﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIecTBa,
paciupCHUC KU3HCHHOI'O OIIbITA W OIbITa ACATCIBHOCTU B IPOLCCCEC pCain3allii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpa’kIaHCKOro BOCHUTAHMSA:

COPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMH  OOYYAroOIIErocss Kak AaKTHBHOTO H
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

NPUHITHE TPAJUIIMOHHBIX OOIIEYETIOBEUSCKUX TYMAHUCTHUYECKUX M JIEMOKPATUYECKUX
IICHHOCTE;

TOTOBHOCTbL BC€CTHU COBMCCTHYIO HACATCIIBHOCTL B HHTCPCCAX TPaXKIAHCKOI'O O6H.ICCTBa,
Y4aCTBOBATh B CAMOYIIPABJICHUH B O6pa3OBaTeJIBHOI71 OpraHu3anuu,

YMEHUE B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCIIUTAHUS S
c(hOpMHUPOBAHHOCTH POCCUIMCKON I'Ppa)TaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

ONCHHOCTHOC OTHOHICHUC K TIOCYyHAPCTBCHHBIM CHMBOJIAM, IOOCTHIKCHUSAM pOCCHﬁCKHX
y‘IéHHX B oOJiacTu (I)I/I3I/IKI/I 1 TCXHHUKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLICHUBATHL CUTYAllUIO U IPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTHPYAICH HA
MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU, B TOM YUCJIC B ACATCIIBHOCTU y‘IéHOFO;

OCO3HAHHWE JJMYHOTO BKJIAJ(a B IIOCTPOEHHE YCTOWYHMBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPHUCYILIETO
¢bu3nyeckoil Hayke;

5) Tpy10BOro BOCIMTAHMSA:
UMHTEPEC K pa3InYHbIM chepam MpodhecCHOHATBHON IEITETbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u

PCaAIM30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMo00pa3oBaHHIO B 001acTu (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;



6) 3K0JIOrM4eCKOr0 BOCIIUTAHUS S

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPHI, OCO3HAHUE TJIO0AIBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUTAHUPOBAHME U OCYILECTBIICHUE JCHCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LIeIeH
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacIlIupeHre OmbITa JCSATSIbHOCTH JKOJIOTMYECKOW HANpPaBIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUN 110 (pru3mKe;

7) IHEHHOCTU HAYYHOI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTL B ITPOLECCE U3YUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIEe yYeOHbIe AeiicTBUS
Ba3oBble oruueckue AeiicTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpoBaTh MpobOiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SABJICHUAX

pa3pabaThIBaTh IJIaH peLIeHUs MPOOIeMbl C yUETOM aHAIN3a UMEIOIUXCS MaTEPUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBLI B JCATCIBHOCTH, OLCHUBATH COOTBETCTBUC PEC3YJIbTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JACATCIIBHOCTH,

KOOPJAMHUPOBaTh M BBINOJHATh pabOTy B YCJIOBHUSIX pEAlbHOT0, BHUPTYaJIBbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

Pa3BUBATh KPCATHBHOC MBIIIJIICHUEC IIPU PCIICHHUHU JKU3HCHHBIX HpO6JICM.
Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJaMH (PU3NYECKOU
HaYKU;



BJIAJICTh HAaBBIKAMH Y4eOHO-HMCCIICIOBATEIICKOM U TMPOCKTHOW NEATETHHOCTH B OOJIACTH
(Gu3MKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(U3UYECKOTO COACpKAHUS, TPUMEHEHHUIO PA3IMIHBIX METOIO0B MTO3HAHMS;

BJIQJICTh BUJAMH JCSTEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIpPETaInH,
peoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIIUsAX, B TOM YUCIIE IPU CO3aHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U W aKTyaJIM3MpPOBATh 337ady, BBIIBUTATH
THIIOTE3y €€ PeIICHNUs, HAXOJUTh apIYMEHTHI JUIS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh

IapaMeTpbl U KPUTEPUU PELLECHNUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3a/]a4r PE3YJIbTAaThl, KDUTUYCCKHU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH ¥ (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIHHON NEATEILHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbBIC ITOAXOAblI U PCIHICHU A,

CTaBUThb HpO6JIeMI~)I " 3a7la4u, JOITYCKArOIHE AJIbTCPHATUBHBIC PCIICHU .

PabGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMH TOJIyuyeHUs MHPOpPMAIUU (PU3UUIECKOTO COJEP>KAaHUS M3 HMCTOYHHUKOB
Pa3HbBIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IMOUCK, aHAJINW3, CHCTCMATHU3allUI0 U
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCII0JIB30BAaTh CPCACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHU
APrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPExKEHHS], TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(OPMAIIHOHHOW 6€30MacHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJIEpPKaHUs B pa3IUYHBIX (QopMmaTax ¢ yd&ToM

Ha3zHa4YeHUsI THPOPMAIUH U LIEI€BON ayAUTOPUH, BBIOMPAsi ONTUMAIIbHYIO (POpMY IpeicTaBICHUS
Y BU3yaJIU3aliu.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISATh OOIIEHNE Ha ypoKaxX (pU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacino3HaBaThb MPEAITOCBIIKA KOHCbJ'H/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'H/IKTI)I;



pa3BEéPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

IMOHUMATb U UCITI0JIb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n HHHHBHI[yaHBHOfI pa6OTBI;

BBI6I/IpaTB TEMATUKY U METOJbl COBMCCTHBIX ,HefICTBHI;'I C y‘léTOM O6H_[I/IX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJIJICKTHBA,

IIPUHUMATh L€ COBMECTHOW JEATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PaCIpeIeaTh POJIM ¢ Y4ETOM MHEHUM

Y4aCTHUKOB, 00CYXKAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIOr0 y4aCTHHUKA KOMaH[Ibl B OOLIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH HWACU C IMO3UIIMU HOBHU3HLI, OPUI'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YUMOCTH,

OCYHICCTBJIATh TIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUusX,
MMPOABJIATE TBOPUYCCTBO U B006pa)KGHI/Ie, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe yueOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOATCIIBHO OCYHICCTBJIATL I[MO3HABATCIIBHYIO ACATCIIBHOCTL B obnactu (1)I/ISI/IKI/I n
ACTPpOHOMUM, BBIABIIATH HpO6JICMBI, CTaBUTH U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4diu,

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPaOOTBI € YYETOM MMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYaLIUSIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 001acTU (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBII YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OIICHKY HOBLIM CHUTYyallUsAIM, BHOCUTHb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;



BJIa/IETh HAaBBIKAMH [TO3HABATENBHON pedIeKCUN KaK OCO3HAHUS COBEPILIAEMbIX IEHCTBUHN U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B npouiecce nocTrxkeHs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HaHUs, BKIIIOYAIOILIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATIBLHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMpoOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHUC ITPUHHUMAThL OTBCTCTBCHHOCTD
3a CBOE IIOBCIACHHUC, CIIOCOOHOCTH aaarnTUpoOBaThHCA K SMOIMOHAJIBHBIM U3MCHCHUAM U ITPOSBJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHUBAII1H, BKHIOanOHleﬁ CTPEMIJICHHUEC K JOCTHIKCHHUIO ILCIIN U YCIIEXY,
ONTUMU3M, NHUIIUATHBHOCTb, YMCHUC Ilel\/JICTBOBaTI) HCXOOs U3 CBOUX BO3M0)KHOCT€I\/JI;

OMIIaTUU, BKHIOHaIOHleﬁ CIIOCOOHOCTh TOHHMATH OMOIHOHAJIIBHOC COCTOAHUE JPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6IJ.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHUTIO;

COMAaJIbHBIX HABBIKOB, BKJIFOUAIOIIIKUX CIIOCOOHOCTh BBICTpaNBATh OTHOLICHUA C APYTI'UMHU
JIOIbMH, 38.60TI/IT]':>CH, MPOABJIATH UHTEPEC U pa3pCliaThb KOH(bHHKTBI.

HPEIMETHBIE PE3YJIBTATBI

K xoHny oOyudenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4YHOM KAapTHUHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS N3YUEHHBIX GU3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
MHepLHaIbHas cucTeMa OoTCc4Y€Ta, abCOMIOTHO TBEPIOE TEJO, UACAIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUCUHBIH IEKTPUUECKUH 3apsi MPU PEeUIeHUH (PU3NUECKUX
3ajady;



pacno3HaBath (U3MYECKUE SBIECHUS (IIPOIECChl) W OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOH TEOPUU CTPOCHHUSI BEIIECTBA M AJICKTPOJMHAMUKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE WaJeHUe Tel,
JIBI)KEHUE 110 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBHE Tell, TU(PPy3Hsi, OPOYHOBCKOE JABIIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMaA Tell U HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE paBHOBECHE, HCIAPCHUE, KOHJCHCAIUS, IUIaBICHHE, KPUCTALTU3AIMs, KHIICHHE,
BJIAJKHOCTBH BO34YyXa, IMOBBIIICHUEC JaBJICHUA ra3a Ipu €ro HarpCBaHuu B 3aKPBITOM COCY/IC, CBA3b
MEXJy TapamMeTpaMy COCTOSHUS ra3a B HM30IpPOIECCcax, DICKTPHU3ALUs TeJ, B3aUMOJCHCTBUE
3apsi/i0B;

OIKCBHIBATh MEXAHWYECKOE ABIDKEHHE, UCHOJb3ys (PU3NUYECKHUE BEIMYUHBI: KOOpAMHATA,
yTh, IEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJla, UMITYJIbC Tejla, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICIT HCIIOIb3YEMBIX BEJIMUMH, UX 0003HAaYEeHUs
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3MUECKYIO BEIHMYMHY C IPYTUMHU
BEIMYMHAMU;

ONKCBHIBATh H3YyUEHHBIC TEIJIOBbIE CBOMCTBA T€l M TEIUIOBBIE SBICHMS, HCHOIb3Ys
¢u3nueckue BEIMYMHBI: JaBJIEHUE Tas3a, TEeMIlepaTypa, CpeAHssi KUHETHYecKas JHEeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora ras3a, KOd(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATENISA; IPU OMUCAHUM MTPABUIIBHO TPAKTOBAaTh (DU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEJIHUYHUH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE SIBICHHUS
(mporecchl), UCTONIb3ys (PU3UUECKUE BEITUUMHBL AJIEKTPUUECKUI 3apsi, 3JIEKTpUUYEecKoe IMoJe,
HaIpPsSOKEHHOCTh  IOJISA, IIOTEHLHAJ, pa3HOCTh IIOTEHUHUAIOB; IIPU ONHMCAHUM IPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BEITUYHMHAMU;

aHAJIM3UPOBATh (PU3WYECKHUE TMPOIECCHl M SBICHUS, MCMOIL3Yys (PU3NUecKue 3aKOHBI U
MPUHLIMIBL: 3aKOH BCceMUpHOro tarorenus, I, II m III 3axonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS MMIYJIbCA, MPUHIUIT CYNEPIOZUIIMU CUJI, TPUHIUII
PaBHONPABUS UHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEH KWUHETHMYECKOM HSHEPruU TEIIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3iuyaTrh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpKEHUE U YCIOBUS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

0OBSCHATH OCHOBHBIC TIPUHIUIIBI JIENCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jinvdaTb YCJIOBUA UX 0€30ITaCHOr0 UCIIOIL30BAHHS B MMOBCEIHEBHOM KU3HU,

BBIMOJIHATh 3KCIIEPUMEHTHI 10 MCCIEOBAHUI0 (U3NYECKUX SIBICHUH W TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOro SKCIIepuMeHTa, COOUpaTh YyCTAaHOBKY U3 MPEAIOKEHHOTO
000py10BaHus1, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE M3MEPEHUS (U3MUECKUX BEJIWYUH, MPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



HCCJIEIOBATh 3aBUCUMOCTU MEX]Ty PU3NUECKUMU BEIMYUHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh pPE3YyJbTaThl IMOIY4YEHHOM
3aBUCHUMOCTH (PU3NYCCKUX BEIMYMH B BUJIC TAOIUI] U TpadUKOB, IeTaTh BEIBOBI 110 PE3yJIbTaTaM
UCCJIEJIOBAHMUS,

coOnrofarh mpaBuia Oe30MacHOro TpyAa IMPU NPOBEICHUHM HCCIEAOBAaHUNW B paMKax
yu4eOHOrO0 OIKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEIILCKOH M MPOCKTHOW JESATEIBHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacuéTHhIE 3aJauyd C SIBHO 33JaHHON (U3MUECKON MOJENbI0, HUCHOIB3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4l BBIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuWMble IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MYECKON BEIIMYHHBI,

pemiath KauyeCTBEHHBIC 3a7aud: BBICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO IIEMOUYKY
paccyXJICHUI ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIOJIB30BAaTh MPH PEUICHUN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHU
JUIs TIOUCKA, CTPYKTYpUPOBAaHMs, HMHTEpIpETallud M MpPeICTaBICHHUs y4yeOHOM H HaydHO-
NOMYJISIPHOM MH(pOpMaALUH, TOTYYEHHON U3 Pa3INYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

MPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKHX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHUE
HayKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOMIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIS1 00CCIICUCHHUS
0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH, JJIsI COXpPaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpeie;

paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATH PabOTy
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlHsSX, aJeKBATHO OICHMBATH BKJAJl KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
HAayYyHOW KapTHHBI MHMpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B IPAKTHYECKON
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTBHIBaTh TPAaHULBI TMPUMEHEHHS H3YYEHHbIX (U3MUECKUX MoJeNel: TOYeHHbII
AIIEKTPUYECKUH 3apsi]L, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, ZCPHAs MOJEIIb ATOMA, HYKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NUEcKUX 3ajay;

pacmo3HaBaTh (pU3MYECKHe SBICHUs (TPOIECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKN U KBAaHTOBOW (DM3HMKHU: JICKTpUUYECKAsl MMPOBOJIUMOCTD, TEINIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMATHUTHAS
WHIYKIUSA, JEHCTBUE MArHUTHOTO TOJISI Ha MPOBOJHMK C TOKOM M JBMKYIIHICS 3apsi,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacIpoCTpaHEHHE CBETa, OTPAKEHUE,



npejgomiieHue, uHTepdepeHuus, Iupakiuus ¢ TONApU3alUs CBeTa, IHUCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMICTBAa BELIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJIEKTPUYECKHH 3apsi, cuja TOKa, DIEKTPUYECKOe
HaIpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIIAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU OMUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OIMMCBIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHUA MW IIPOLECCHI, MHCIIOIb3Yys (bI/ISI/ILIeCKI/IC
BCJIIMYHHBI: CKOPOCTHb JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI M 4YaCTOTa CBCTA, SHEPIUSA U
HMITYJIBC (bOTOHa, nepuoa mnoJgypacmnaaa, SHEprusa CBA3M ATOMHBIX SAACP, HPU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/II\/JI CMBICJI HCIOJIB3YEMBIX BCJIIMYWH, HX 0003HAUYCHHUSA H
CAUHHNIDBI, YKA3bIBATb q)OpMy.]'IBI, CBA3BIBAOIINUC JAaHHYHO q)HSHqGCKYIO BCINMYNHY C APYIrUMH
BCIIMYMHAMU, BBIYUCJIATH 3HAYCHUC (1)I/I3I/I‘~I€CKOﬁ BCIINYUHBI;

aQHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHUS, HUCIOIB3ysd (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL  3aKOH OMa, 3aKOHBI IIOCJIEJOBAaTEIbHOTO Y HApaUIIbBHOTO  COCIUHEHHUs
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLMH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHe DifHIITelHA 17151 hoTo3(h(ekTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPaHEHUs
UMIIYJIbCA, 3aKOH COXPAHEHMs JJEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MAacCOBOIO 4YHCIA,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO pachaja, OpU 3TOM pa3jivyaTh CIOBECHYIO
(OpMyJIUPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BbIPAKEHUE M YCJIOBUS (TpaHUIbl, 00JacTH)
IPUMEHUMOCTH;

OINpPEACIIATh HANPaBICHUE BEKTOpAa MHIAYKIMM MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMIOJHATh SKCHEPUMEHTHI IO MCCIEI0BAaHUIO (DU3MUECKUX SIBICHUI M IPOILIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoBaTh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro 3KCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHusl, IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE H3MEpPEHHs (PU3MUECKUX BEIMYUH, NPU 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBI OLEHKH
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHMIA:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHpPOBAaTh PE3YyJbTaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nyeckux BEIMYMH B BUAE TaOmMI W TpaduKoB, JenaTh BBIBOJABI IO pe3yjibTaTam
WCCJIEI0BAHMS;



coOnronarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Yy4eOHO-UCCIIEOBATENCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 3aJaHHOM (U3MYECKOM MOJAENbI0, HCIOIb3YA
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHs 3a7audl BbIOMpaTh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUeCKOi BEIMYHHBI,

peliaTh KauyecTBEHHbIC 3a/layd: BbICTpanBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJICHUI ¢ OMOPOH Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;

HCII0JIB30BAaTh IPH PCUHICHUN y‘-IeGHBIX 3aa4 COBpCMCHHBIC I/IH(l)OpMaI_[I/IOHHbIe TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HONYJISIPHO# HH(DOPMALIUH, TOTYICHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU aHATTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATH MIPUHIUIIBI ACHCTBUS MAIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX 0€30MacCHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEpPHI BKIAZa POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHUE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIS1 00CCIICUCHHUS
0e30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMHU yCTPOMCTBAMM, JJISI COXPAHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY KalolIeil cpee;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IIAHUPOBATh PabOTy
TPYIIIbI, palMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

Pabouas nporpamma no ¢usmnke cBs3ana ¢ padboueii nporpamMmmoii Bocniuranus MbOY COILI
Ne34 r. Kupona uepes:
- MAaKCUMaJIbHOE HCI0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOKHOCTEH COIEpIKaHUS YyUEOHBIX
IpeIMETOB JUIsl OPMUPOBAHUS Y 00YHAIOIINUXCS POCCUMCKUX TPaJULIMOHHBIX TyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUICKOr0 HCTOPUYECKOT0 CO3HAHUSI HA OCHOBE
HCTOPUYECKOI0 MIPOCBEUICHMS; TOJ0OP COOTBETCTBYIOIIETO COACPKAHUS YPOKOB, 3a/IaHUH,
BCIIOMOTaTeJIbHBIX MaTepUaioB, IPOOIEMHBIX CUTYyallUi 17151 OOCYKIACHMUIA;
- IPUMEHEHHE NHTEPAKTUBHBIX POPM ydeOHOM pabOThI - HHTEIIEKTYaIbHBIX, CTUMYJIUPYIOIIUX
MO3HABATEJIbHYI0 MOTHBAIINIO, UTPOBBIX METOJUK, TUCKYCCUH, TAIOLINX BO3MOKHOCTh IPUOOPECTH
OMBIT BEIEHNUS KOHCTPYKTUBHOI'O AMAJIOTa; TPYIIIOBOM pabOThl, KOTOpasi yYUT CTPOUTH OTHOIIEHHUS
U JIeHCTBOBATh B KOMaH e, CIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO MBIIIJICHHS;
- moOy>k1eHne 00y4arouuMxcs co0I0JaTh HOPMBbI TIOBEACHNUS, PaBUIIa OOIIEHHS CO CBEPCTHUKAMHU
U MeJarorn4ecKiMU pabOTHUKaMH, COOTBETCTBYIOIINE YKIIay 00111e00pa30BaTeIbHOM
OpraHu3aliy, yCTAaHOBJICHUE U MOJJEPKKY J0OpOKeIaTeIbHOW aTMOC(hEpHI;
- OpraHU3alMI0 HACTABHUYECTBA MOTHBHUPOBAHHBIX U APYAUPOBAHHBIX 00YJaIOIIUXCs Hal
HEYCIEBAIOIMMH OJHOKIACCHUKAMH, B TOM YHCIIE€ C OCOOBIMU 00pa30oBaTeIbHBIMU
NOTPeOHOCTAMHU, JAIOIIEro 00y4aroUIMMCs COLMAIBHO 3HAYMMBII ONBIT COTPYIHUYECTBA U
B3aMMHOM MOMOILIH.



TemaTuuyeckoe NVIAHUPOBAHUE
10 KJIACC

Ne ||HammeHoBaHMe pa3/iesioB U

KoaunuecTtBo
YacoB

DJIeKTpPOHHbIe (LM (POBHIe)

n/n TeM NPOrpaMMbl ‘

Bcero

‘ o0pa3oBaTebHbIE PeCypChl

‘Pame.ﬂ 1. PU3UKA U METO/JIbl HAYYHOTI'O ITIO3HAHUSA

dusnka n MCETOJbl HAYYHOTI'O
IIO3HAaHUA

11 2

[[Bubmmoteka LIOK
https://m.edsoo.ru/7f41bf72]]

‘I/ITOFO 2

[Paznien 2. MEXAHMKA

|

‘KHHeMaTI/IKa

[5|[[Bu6anorexa LIOK https:/m.edsoo.ru/7f41bf72]]

‘HI/IHaMI/IKa

[7|[[[Bu6anorexa LIOK https:/m.edsoo.ru/7f41bf72]]

‘3aKOHH COXpaHEHHUS B MexaHI/IKe‘@‘[[BI/I@II/IOTCKa LHOK https:// m.edsoo.ru/7f41bf72]]\

‘I/ITOFO 18

|

‘Pa:{z[e.ll 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 [[bubmuoteka [IOK

| ||reopun | |https://m.edsoo.ru/7f41bf72]]

A . l[[Bu6mmorexa LIOK

E OcHOBbI TepMOZHHAMHKH E https://m.edsoo.ru/7f41bf72]]

33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 [[BubmuoTeka [JOK
"||®@a3oBbIc MEPEXOIBI "~ ||https://m.edsoo.ru/7f41bf72]]

‘Eoro 24
‘Pa3)1e.11 4. 9JIEKTPOAUHAMUKA
[[BuGmmoTeka [IOK
Eaﬂempocmmm 11 https://m.edsoo.ru/7f41bf72]]
492 [TocTossHHBIN 2JIEKTPUYECKU TOK. TOKH B 13 [[BuGmmoTeka [IOK
"||pazmruHBIX cpenax https://m.edso0.ru/7f41bf72]]
‘I/ITOFO 24
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
11 KJIACC
KoanuectBo
Ne HanmeHoBaHMe pa3aeioB U TeM 4ACOB DJIeKTpPOHHBIE (M (POBHIE)
n/n NPorpamMmbl 'B—' o0pa3oBaTejibHbIE PECYpPChI
cero

IPazzen 1. DJIEKTPOJMHAMHUKA

11 MarnuTtHO€e noje. IIeKTpOMarHuTHast 12 [[BubmunoTexa [JOK

7 |MHIYKIHS https://m.edsoo.ru/7f41c97c]]
‘Pa:me.n 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKHe U 3IEKTPOMArHUTHbBIE 9 [[BubmmoTexa [IOK

" ||konebaHus https://m.edsoo.ru/7f41c97c]]
29 MexaHU4eCKHUE U AIEKTPOMArHUTHbBIE 5 [[BubmuoTeka [JOK

"~ |IBoTHBI https://m.edsoo.ru/7f41c97c]]
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[[BubmmoTexa [IOK
Onritia 10 https://m.edsoo.ru/7f41c97c]]

‘I/ITOFO 24 ‘

[Pazes 3. OCHOBBI CHELIIMAJIbHOM TEOPMHA OTHOCUTEJIBHOCTH |

OCHOBBI crielIUAILHOU TEOPUH 5 [[bubnuoTtexa HOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c]]

‘ Hroro 5 |
IPazien 4. KBAHTOBASI ®U3UKA |
‘9J‘IGMCHTH KBaHTOBOM OHTI/IKI/IHG H[[BH6J1HOTeKa IIOK https://m.edsoo.ru/7f41c97c]] ‘
‘CTpOCHI/Ie aToma H4 H[[BH6J1HOTeKa IIOK https://m.edsoo.ru/7f41c97c]] ‘
4.3 ATommoe spo |5 [Bu6mnorexa LIOK https:/m.edsoo.ru/7f41c97c]] |
‘I/ITOFO 15 |
IPazsiea 5. JIEMEHTbI ACTPOHOMMH U ACTPO®U3UKH |
DJIeMEHTBI aCTPOHOMHH M aCTPO(PUUKH 8 L['[]'[S[I)/?/J;Ir{nozgggc)urgllsf 41097¢]]

‘I/ITOFO 8 ‘

‘Pa3)1e.11 6. OBOBILIAIOIEE IIOBTOPEHHUE

Poub pu3MKK 11 ACTPOHOMUH B SKOHOMHYECKOH,
6.1||TeXHOI0rMYECKOH, COLHMAILHON B 3THYECKOM 1
cdepax AesITeTLHOCTH YeIIOBEKA

Pouib 1 MecTO (PM3KKH U ACTPOHOMUH B
COBPEMEHHOI HayYHOU KapTHUHE Mupa|| [[Bu6roTexa LIOK

Posb pusryeckoit Teopuu B pOpMUPOBAHUH https://m.edsoo.ru/7f41c97c]]
" ||mpencraBnennii o Gpu3nUecKoil KAPTHHE MUPaA

Mecro uznueckoit KapTUHBI MUpa B 00ILEM pSAY
6.4{[cOBpEMEHHBIX €CTeCTBEHHO-HAYIHBIX 1
IIPEJICTaBICHUN O IPUPOLE

Ii”I/IToro 4 gyaca H H

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME|| [EE |
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IToypouyHoe miIaHupoOBaHue

10 KJIACC
N KoimuecTBo 3
0 Tema ypoka YACOB JIEKTPOHHBIE NI (POBBIE
n/n o0pa3oBaTe/ibHbIE PeCypchbl
Bcero

1 [[®Pu3uka — Hayka o npupoje. Hayunsie 1 [[BubmuoTeka [JOK
METO/IbI IIO3HAHKS OKPYKAOIIEro Mupa|| https://m.edsoo.ru/ff0c32e2]]

2 |cospemenmot mayanor xapranstwnpa. 5 | [LBromiorexa LIOK

p Hayt P 'pa, https://m.edsoo.ru/ff0c33e6]]
MPAKTUYECKON AESITeTbHOCTH JIIOACH] |
[[MexaHn4ecKoe JBUKECHUE.

3 OTHOCUTEIBHOCTh MEXAHUUYECKOTO 1 [[bubmmoTeka [TOK
nerkenus. [lepemerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508]]
ycKopeHue|] |

4 [[PaBHOMEpHOE MPSIMOJIUHEHHOE 1 [[BubmuoTeka [JOK
nBIKeHuE] | https://m.edsoo.ru/ff0c3620]]

5 [[PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 [[bubmmoreka LIOK
nBIKeHuE] | https://m.edsoo.ru/ff0c372¢]]

6 [[CBoGOgHOE afeHue. Y CKOpeHue 1 [[bubmuoteka [IOK
CBOOOTHOTO TIa/ICHHS | | https://m.edsoo.ru/ff0c39cc]]

7 [[KpuBonuHeiiHOe ABM>KeHUE. J[BUKeHne [[bubmmoreka LIOK
MaTepHaIbHON TOYKH 10 OKPYKHOCTH | | https://m.edsoo.ru/ffOc3ada]]
[[[IpuHIIMTT OTHOCUTENBHOCTH [ amues. [Bu6morexa LIOK

8 ||uepumanpHble CUCTEMBI OTCUETA. 1 .

. https://m.edsoo.ru/ff0c3be8]]
[lepBriit 3akoH HeroToHa] |
o |eynepnosmum o, Broporisucor |1 ([Bnomorera LIOK
YTCPIIO3HI - DTOpor https:/m.eds00.ru/ffoc3bes]]
HproToHa a1 MatepuaibHOM TOUKH] |

10 [[ Tpetnii 3akon HeroToHa 1151 1 [[BuGmmoTeka [IOK
MaTepHaIbHBIX TOUEK] ] https://m.edsoo.ru/ff0c3be8]]

[ remmmore e s oK

P https://m.eds00.ru/ff0c3d00]]
CKOpOCTh| |

12 [[Cuna ynpyroctu. 3akoH ['yka. Bec 1 [[bubmuoteka [IOK
Tenal] https://m.edsoo.ru/ff0c3e18]]

13 |Cuna conpormaers mpu et |1 [[Bnaorea LIOK

https://m.edsoo.ru/ff0c3f76]]
Tesa B KUAKOCTU WM ras3e]]
[[ITocTynarenbHOE M BpalllaTeIbHOE

14 |mBwKCHME a0COJIIOTHO TBEPOTO TENA. 1 [[BubmmoTexa [IOK
MowmeHT cuibl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6]]
paBHOBeCHs TBEPOTO Tena]|
[[MMIynbC MaTepHabHOM TOYKH,

15 |CHCTEMbI MaTEPHATLHBIX TOUEK. Nmnynbe 1 [[BubmuoTexa [JOK
CHJIBL. 3aKOH COXPaHEHUs UMITYJIbCa. https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE ABMKEHME] ]
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n/n

Tema ypoka

KoaunuecTBO
4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

16

[[PaGoTa 1 MOIITHOCTH CHUIBI.
Kunerndeckas sHeprust MaTepualbHON
ToukH. Teopema 00 U3MEHEHUH
KHHETHUYECKOI 2Hepruu ||

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c4502]]

17

[[[ToTeHIIManbHAS SHEPTHUA.
[loTeHuManpHas 3HEPrust yupyro
neOpMHUPOBAHHON MTPY>KUHBL.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH | |

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c461a]]

18

[[[ToTeHIMaTbHbBIE U HEMTOTEHI[MAIbHbIC
cwibl. CBsI3b pa0bOThI HEMTOTCHIIUMATBHBIX
CHUJI C U3BMEHEHUEM MEeXaHUYEeCKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEePruu]| |

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c478c]]

19

[[JTaGopaTopHas pabora «MccnenoBanue
CBSI3U PaOOTHI CUJIBI C U3MEHEHHUEM
MEXaHMYECKOM HEPTUH Tella Ha IpuMepe
pACTSDKEHUS PE3UHOBOTO KIyTay | ]

[0]

20

[[KonTposbHas paboTa 1o TeMe
«Kunemaruka. /luHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE ||

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c4b74]]

21

[[OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
nerxenue. Auddysus]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c4dc2]]

22

[[XapakTep ABUKEHUS U B3aUMOJICUCTBUS
JacTHI] BelecTBa. Moienu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX Tel] |

[0]

23

[[Macca monekyn. KonnuecTBo BelecTsa.
[TocTostnuast ABoraapo]]

[0]

24

[[TenmoBoe paBHOBecue. TemnepaTypa u
e€ uzmepenue. lllkana remneparyp
Henbcus] |

[0]

25

[[MneansHbiid ra3 B MKT. OcHOBHOE
ypaBHenue MKT]]

[[bubmuoteka [IOK
https://m.edsoo.ru/ffOc4fde]]

26

[[AGcomoTHas TeMIeparypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIuun
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiiponal ]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c511e]]

27

‘[[3aKOH JlamproHa. ['a30BbIC 3aKOHBI] |

[

28

[[JTaGopaTopHas pabota «VccinenoBanue
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSIHHS Pa3peKEHHOTO ra3zay|]

[

29

[[M3omporiecchl B MaeabHOM Ta3e u X
rpadudeckoe rnpejacTaBaeHue]|

[[BubmmoTexa [IOK
https://m.edsoo.ru/ff0c570e]]
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N KoanuectBo 3
° Tema ypoxa 4ACOB JIEKTPOHHBIE HH(PPOBLIE
n/n o0pa3oBaTe/ibHbIE pecypchbl
Bcero
[[BuyTpenHsisa sHeprus
TEPMOJUHAMHYECKON CUCTEMBI 1
30 ||crtocoOnI e€ n3amenenus. KonmmaecTBo 1 [[BHG_HHOTeKa HOK
https://m.edsoo.ru/ff0c5952]]
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrus
OJHOATOMHOTI'O UJICAJIbHOTO Ta3a]|
[[BubmuoTeka [JOK
31 | [[Buner rennonepenasu]] 1 https://m.edsoo.ru/ff0c5c36]]
[[YnenbHas TENI0EMKOCTh BELIECTBA. [Bu6morexa LIOK
32 |[Konmu4ecTBO TEII0ThI IPU 1 i
. https://m.edsoo.ru/ff0c5c36]]
Terionepenaye. AnuadaTHbii mporecc|]
33 [[[TepBbIii 3aKOH TEPMOJAMHAMUKHU U €TO 1 [[BubmuoTexa [JOK
NpUMEHCHHE K U30Ipolieccam]] https://m.edsoo.ru/ffOc5efc]]
34 [[HeoOpaTtuMocCTh IpoO1I€CCOB B MPUPO/IE. 1 [[BubmuoTeka [JOK
Bropoii 3ak0H TepMOAMHAMHKH | | https://m.edsoo.ru/ff0c6230]]
35 [[[Ipuaun aeiictBus u K11 TermoBoit 1 [[bubmmoTeka [ITOK
MariuHbl ] https://m.edsoo.ru/ff0c600a]]
‘36 ‘[[HI/IKJ‘I Kapuo u ero KIT/1]] ‘1 H[[]]
37 [[Dkonoruueckue mpooIeMbl 1 0]
TEIJIOOHEPTeTUKH] |
38 [[O606matomuit ypok «MomnekynspHas 1 [[bubmuoteka [IOK
¢du3uka. OCHOBBI TEPMOAMHAMUKN] ] https://m.edsoo.ru/ff0c6938]]
39 EEAﬁﬁEﬁiEiﬁ z)ilzTI/IaKZOOT(e:rgBH 1 [[Bubmorexa [IOK
' https://m.edsoo.ru/ff0c6a50]]
TEPMOJIUHAMUKI | |
40 [[[TapooOpa3oBaHue U KOHACHCAITHSI. 1 [[BuGmmoTeka [IOK
Hcnapenue u KuneHue || https://m.edsoo.ru/ff0c63b6]]
a1 [[AGcomtoTHAs 1 OTHOCHUTEIIbHAS 1 [[BuGmmoTeka [IOK
BIAKHOCTh BO31yXa. HachlmeHHbli map]] https://m.edso00.ru/ff0c64d8]]
[[TBépnoe Teno. Kpucramumueckue u
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 1 [[BubmuoTexa [JOK
KpHCcTayUIOB. JKHIKHEe KpHCTaILTbL. https://m.edsoo.ru/ff0c65f0]]
CoBpeMeHHbIE MaTepHabl| |
[[[InaBIeHUE U KPUCTAIA3AITHSI. [Bu6morexa LIOK
43 ||Y menmbHas TEIIOTA IIJIAaBICHHS. 1 i
https://m.edsoo.ru/ff0c6708]]
Cy6nmumarusi] |
[[bubmuoteka [IOK
44 |[[YpaBHEeHHE TEIUTOBOTO OanaHca] | 1 https://m.eds00.ru/ff0c6820]]
15 e e e o LOK
AL A P https:/m.edsoo.ru/ffocsbec]]
3apsnoB] |
46 L[;[Igi;%iléﬁixiﬂBBTKI;TE;EE;;HeHm 1 [[Bubmorexa TIOK
’ https://m.edsoo.ru/ffOc6bcc]]
PIIEKTPUIECKOTO 3apsia] |



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

N KosanuectBo 3
° Tema ypoka YACOB JIEKTPOHHbIE IH(POBLIE
n/n o0pa3oBaTe/ibHbIE pecypchbl
Bcero
[[B3anmopeicTBHE 3aps10B. 3aKOH
47 |[Kynona. ToueuyHbIi 3JIEKTPUUECKHI 1 [[BH(_SHHOTeKa HOK
https://m.edsoo.ru/ffOc6ce4]]
3apan]|
[[Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS. [Bu6smorexa LIOK
48 HpHHVHHH CYNCPHOSHMLIMH SJIEKTPHHECKHIX 1 https://m.edsoo.ru/ff0c6df2]]
nosieit. Jlunum HanpskEHHOCTH] |
49 [[PaboTa CHT 3JIEKTPOCTATUIECKOTO TOJIS. 1 [[BubmuoTeka [JOK
[MTorenmuan. Pa3HOCTh OTEHIIMATIOB] ] https://m.edsoo.ru/ff0c6f00]]
[[[IpOBOHUKY U JTUATECKTPUKU B [[Bu6morexa LIOK
S0 |MIeKTPOCTATHYECKOM 1OE, ! https://m.edso0.ru/ffoc7018]]
J{ranekTprudeckasi IpOHUIIAEMOCTb | |
N [[bubmuoteka [IOK
51 |[[Pnextpodmrocts. Konnencarop]] 1 https://m.edso00.ru/ff0c7126]]
[[D71€KTPOEMKOCTD MIIOCKOTO [[Bu6morexa LIOK
52 |koHIeHcaTopa. DHEPrus 3apsKEHHOTO 1 https://m.edso0.ru/f0c72¢0]]
KOHJIeHcaTopa] ]
53 [[JTabopaTopHas pabora "U3mepenue 1 0]
ANEKTPOEMKOCTH KOHAeHcaTopa']]
[[[IpuHIIMT AEHCTBUS U TPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
54 |lanmapara, cTpyiHOTO IpUHTEPA. 1 [[]
DneKTpocTaTHYecKast 3alluTa.
3a3emileHue JEeKTponpuoopos]|
[[D7eKTprUYEeCKUil TOK, YCIIOBUS €TO
55 |[CYIECTBOBAHMS. [loctosinnbIit Tok. Cuna 1 [
toka. Hanpsixenue. ConpoTuBieHue.
3akon Oma aJig y4acTka 1emnu] |
[[[TocnemoBaTenbHOE, MapaIeTbHOE,
5g ||CMELUIAHHOE COEIMHEHNE IPOBOJHUKOB. ||, [[bubmuoTeka [IOK
JlabopaTopHast pabota «3yueHre https://m.edsoo.ru/ff0c7410]]
CMEIIAHHOTO COEUHEHMSI PE3UCTOPOBY| |
57 [[PaboTa ¥ MOIIHOCTH DIEKTPUUECKOTO 1 [[bubmuoteka [IOK
Toka. 3akoH J[xoynsa-Jlenna]] https://m.edsoo.ru/ff0c7838]]
[[3akon Oma nmst moTHOMU (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
58 |3ambikanue. JlabopaTtopHas pabota 1 [[EH6_HHOTeKa LOK
https://m.edsoo.ru/ff0c7ae0]]
«3mepenne DJ1C UCTOUHMKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIIEHUN»| |
[[DneKTpoHHas TPOBOAUMOCTb TBEPABIX
5g |MeTaoB. 3aBUCUMOCTB COIIPOTHUBIIEHUS 1 i
METaJJIOB OT TEMIIEPATYPHI.
CBepXmpoBOANMOCTS | |
60 [[DnexTpuyecKkuil TOK B BaKyyMe. 1 0]
CBolicTBa 2JIEKTPOHHBIX MTyYKOB] |



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

n/n

Tema ypoka

yacoB

KoaunuecTBO

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/IbHbIE pecypchl

[[ITosryrpoBOIHUKH, HX COOCTBEHHAS U

61 |[PHMECHAS IPOBOMMOCTE. CaoiicTBa p— 1 [[BubmuoTeka [JOK
n-nepexoza. [1omynpoBOAHUKOBBIE https://m.edsoo.ru/ff0c84ae]]
puOopsI]|
[[DnexkTpuuecKkuil TOK B pacTBOpax v

62 [PacTiaBax dIeKTPOTUTOB. 1 [[BubmuoTeka [JOK
DJICKTPOTUTHYESCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba]]
DnekTponn3||
[[DneKkTpruyecKuil TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U 1 [[BubmuoTeka [JOK
HECaMOCTOSTENbHBIN pa3psia. MoiHus. https://m.edsoo.ru/ff0c84ae]]
[1nazmal]]

[[DnexTpuueckue mpuOOpsl U yCTPOKCTBA [[Bu6muotexa LIOK
64 |1 UX MPaKTHYECKOE IPUMEHEHHE. 1 .
https://m.edsoo.ru/ff0c86fc]]
[IpaBuna TeXHUKH OE30NaCHOCTH ] |

65 [[O606maromnuit ypok 1 [[bubmuoteka [IOK
«DNEKTPOAMHAMHUKAY] ] https://m.edsoo.ru/ff0c88be]]
[[KoHTposbHas paboTa 1o Teme

66 «Inexrpocraruka. [loctosHHBIN 1 [[BubmuoTeka [JOK
DIEKTPpUYCSCKUI TOK. TOKH B pa3InIHbBIX https://m.edsoo.ru/ff0c8a8a]]
cpenax»]|

67 KoHTpospHas paboTa 1mo Teme 1 [[BubmuoTeka [JOK
"JnekTpoauHaMuKa || https://m.edsoo.ru/ff0c8c56]]

68 O6o6maromuii ypok mno remam 10 1 [[bubmuoteka [IOK
kiaccal] https://m.edsoo.ru/ff0c8f6¢]]

OBILIEE KOJIMYECTBO YACOB I1O 68

I[MPOT'PAMME

11 KJIACC

N KosmmuectBo 3
° Tema ypoxa 9acoR JIEKTPOHHBIE IH(PPOBLIE
n/m o0pa3oBaTejbHbIe pecypchl

Bcero

[[[TocTostTHHBIE MAaTHUTHI K X
B3auMoercTBUe. MarHuTHoE II0JIe.

[[bubmuoteka [IOK

MAarauMTHOTI'O ITOJIA KaTyIIKU C TOKOM»]]

! Bekxtop MaruuTHOM MHIYKIWH. JIMHIKA 1 https://m.edsoo.ru/ff0c9778]]
MarHUTHON MHAYKIHH ]|
, s sose s o | morea 0K
: https://m.edsoo.ru/ff0c98fe]]
MIPOBOJIHUKOB C TOKOM] |
3 [[JTabopaTopHas pabota «3ydueHue 1 [[BubmmoTtexa [IOK

https://m.edsoo.ru/ff0c98fe]]



https://m.edsoo.ru/ff0c84ae
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
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Tema ypoka

KoaunuecTtBO
4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChI

[[[elicTBME MATHUTHOTO TOJIST Ha
IIPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlaboparopHas padora «/ccnenoBanue
JEMCTBUS IOCTOSIHHOI'O MarHuTa Ha paMKy
C TOKOM»] |

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0c9ac0]]

[[delicTBHE MarHUTHOTO MOJISI Ha
JBIKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenna. Pa6ota cuibl Jlopennal]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c9df4]]

[[DnekTpomarnuTHas uHAYKIMs. [ToTok
BEKTOpa MarHuTHOM uHAyKuu. J1C
WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes|]

[0

[[JTaGopaTopHas pabota «lccnenoBanue
SIBJICHUS DJICKTPOMArHUTHON MHAYKIIUNY] |

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0cal50]]

[[MaaykTUBHOCTD. SIBIICHME
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KAaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 1oe| |

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0ca600]]

[[TexHnueckue ycTpoiicTBa U X
MIPUMEHEHHUE: IOCTOSTHHBIC MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPUTEINN AJIEMEHTAPHbBIX YaCTHII,
WHYKIIMOHHAs T1eYb | ]

[0

10

[[O606maromuii ypok «MarHuTHOE IOJIe.
DneKTpOMarHuTHasi MHAYKIUSA»] |

[[BubmmoTteka LIOK
https://m.edsoo.ru/ffOcab82]]

11

[[KonTponbHas paboTa 1o reme
«MarautHoe 1noJjue. DJIeKTpOMarHuTHast

WHIYKIUS»] |

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cad58]]

12

[[CBOOGOAHBIC MEXaHWYECKHE KOJICOaHMSI.
I"apmonnueckue konedanus. YpaBHEeHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue s1eprun] |

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0caf06]]

13

[[JTabopaTopHas pabota «VccnenoBanue
3aBUCHMOCTH TEpH0/ia MaJbIX KOJeOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»]]

(0]

14

[[Konebatenbublii KOHTYpP. CBOOOHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B
uJealbHOM KoJieOaTeIbHOM KOHTYpE.
AHaJOTUsI MEXy MEXaHHUYECKUMHU U
AJIEKTPOMArHUTHBIMHU KOJICOaHUSIMHU ||

[[bubmuoTexa [TOK
https://m.edsoo.ru/ff0cb820]]

15

[[@opmymna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM

KOHTYypE]]

[[BubmmoTteka [IOK
https://m.edsoo.ru/ffOcb9c4]]



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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
https://m.edsoo.ru/ff0cb9c4

n/n

Tema ypoka

KoaunuecTtBO
4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChI

[[T[IpencraBieHue 0 3aTyXarOIIUX
KoJieOaHusx. BeIHYXIeHHbIE

[[BubmmoTteka LIOK

16 |mexanunyeckue konedanus. Pe3onanc. 1 https://m.edso0.ru/ff0chb86]]
BreiHyKIeHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus| |
[[[TepemennsbIit Tok. CHHYCOUIATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
17 |[mepemMeHHOTO TOKA. AMIUTUTYIHOE 1 1 [[BH§HHOTeKa HOK
" https://m.edsoo.ru/ffOcbd34]]
JEHCTBYIOIEE 3HAYCHHUE CUITBI TOKA U
HanpsHKeHus | |
[[Tpauchopmarop. [TpousBoacTso,
18 |mepemaua u moTpebICHHE dICKTPUUYECKOM ||1 (]
SHepruH| |
[[YcTpoiicTBO U MTpaKkTUUECKOE
19 |PMMEHEHHE JIEKTPUIECKOrO 3BOHKA, 1 [[bubmuoTeka [IOK
reHeparopa MepeMeHHOro TOKa, JTMHUN https://m.edsoo.ru/ff0cc324]]
aJIeKTporepenay] |
[[Dxos0ornyeckue pucku npu
00 |[IPOH3BOCTBE SIIEKTPOSHEPIHH. Kynbrypa 1 ]
WCIOJIb30BaHUS JIEKTPOIHEPTUHU B
MMOBCETHEBHOM KU3HH] |
[[MexaHn4ecKkue BOJIHbI, yCIOBUS
o1 [pacmpocTpaneHus. [Tepuon. Cxopoctb 1 [[BubnuoTexa [JOK
pacipoCTpaHEHUS M JITTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54]]
[Torepeunblie U POIOJIbHBIC BOJIHBI]]
29 [[3Byk. CxopocTh 3ByKa. [ poMKOCTH 1 [[BuGmmoTteka [IOK
3ByKa. Beicora Tona. TemOp 3ByKa]| https://m.edsoo.ru/ffOcccOc]]
[[D71eKTpOMarHuTHBIE BOJIHBI, UX
23 |lcBoiicTBa u ckopocTs. Lllkana 1 [[BH6_HHOTeKa 1OK
https://m.edsoo.ru/ffOccfe0]]
3J€KTPOMAarHUTHBIX BOJIH] |
24 [[[IpuHIIUTIBI paTIUOCBS3H U TEICBUICHMUS. 1 [
Pa3ButHe cpencts cBsa3u. Paguonokarus|]
o5 [[KonTponbHas paboTa «Konebanus u 1 [[bubmuoteka [IOK
BOJIHBI] | https://m.edsoo.ru/ffOcc6f8]]
26 |encra n onnopomnon cpese. Toweamni |1 [Bu6mionera LIOK
JIHOPOZL peae. https://m.edsoo.ru/ff0cd350]]
HUCTOYHHK cBeTa. JIyu cBera]]
py [ e s s | ismorea 0K
) P P https://m.edsoo.ru/ffOcd4e0]]
MIJIOCKOM 3epKane]]
28 |nyrpenmice orpanene. Mporemsi |1 [[Bromiorexa LIOK
yIp P - Lpell https://m.eds00.ru/ff0cd7f6]]
yTOJI TOJTHOTO BHYTPEHHETO OTPaxeHHs | |
29 [[JTabopaTopHast pabota «M3mepeHune 1 [[bubmnorexa LIOK

MOKAa3aTesl MPETOMIICHHSI CTEKIIan] |

https://m.edsoo.ru/ffOcd67a]]



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
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

n/n

Tema ypoka

KoaunuecTtBO
4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChI

[[JTun3bl. [TocTpoeHne n300paXkeHui B

[[PubmuoTexa [JOK

30 |muH3e. DopMyia TOHKOW JTMH3BL. 1 https://m.edsoo. ru/ffocdd1e]]
YBenudyeHue JuH3bI| |
[[JIabGopaTopHas pabota «ccnenoBanue

31 |1 . 1 [0}

CBOMCTB M300pakeHUH B JIMH3AX»| |
[[Aucniepcus cBeta. Cia0KHBIN COCTaB
6enoro ceera. LIer. JlaboparopHas

32 1 [
paborta «HabmroaeHue nucrnepceun
cBeTay]]

33 [[MaTepdepennns creta. Anudpaxius 1 [[bubnuoreka [IOK
ceera. Jludpakuronnas pemérkal] https://m.edsoo.ru/ffOced22]]

34 [[[IornepedyHOCTh CBETOBBIX BOJIH. 1 [[bubmuoTeka [IOK
[Monspusanus ceera]] https://m.edsoo.ru/ff0cf02¢e]]

35 [[OnTHueckue mpuOOPHI U yCTPOMCTBA U 1 ]

YCJIOBHS MX 0€30MaCHOT0 MPUMEHEHHUS | |
[[['paHu1IBI IPUMEHUMOCTH KJIACCUYECKOM
36 |mexanuku. [TocTymnarsl cienuanbHOM 1 [[BH§HHOTeKa HOK
https://m.edsoo.ru/ff0cf862]]
TEOPUH OTHOCUTEIHHOCTH] |
[[OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. [[Bu6mmorexa LIOK

37 |3aMemyieHUE BPEMEHHU U COKPAIICHHE 1 https://m.edsoo.ru/ffocfad2]]
JUTHHBI | |
[[DHeprust U UMIYJIbC PEISTUBUCTCKOM

N [[BubmmoTteka LIOK

38 |gactuibl. CBsI3b MACCHI C PHEPTHUCH H 1 https://m.edsoo.ru/ffOcfc68]]
HMITYJIbCOM. DHEPrus MoKos| |
[[KonTponbHas pabora «Ontruka. OCHOBBI [[Bu6morexa [[OK

39 |leneunanboii Teopun 1 https://m.edsoo.ru/ffOcf6f0]]
OTHOCUTEIBHOCTU»| |

40 [[@oToHbl. DopMmyna [1nanka. DHeprus u 1 [[bubmuoteka [IOK
umnyibe GoToHal] https://m.edsoo.ru/ffOcfel6]]

a1 [[OTKpbITHE U UCCIIEIOBAaHUE 1 [[bubmuoTeka [IOK
doroaddexra. Onpiter A. I'. Ctonerosa]] https://m.edsoo.ru/ffOcffc4]]
[[3axonbI poToapdekra. YpaBHEHHE

M . [[BubmuoTexa [JOK

42 |DitamreitHa s porodddexra. «Kpacnas |1 https://m.eds00.ru/ffodo15¢]]
rpanuiay Goroddpdexral]

43 [[HAaBnenue cBera. Onwitol I1. H. 1 [[BubmuoTexa [JOK
JleGeneBa. XuMuveckoe JIeHCTBHE CBETA] | https://m.edsoo.ru/ff0d04a6]]
[[Texaum4eckue ycTpoiicTBa U
MPaKTUYECKOE IPUMEHEHHUE:

44 1 [

(dhoTodmeMeHT, (HOTOIATIYNK, COTHEUHAS
Oarapesi, cBeTOANO/] |
45 [[Pemienue 3aaa4 Mo TemMe «JIEeMEHTHI 1 [[BubmunoTexa [JOK

KBAHTOBOM ONTHKH] |

https://m.edsoo.ru/ff0d0302]]



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

n/n

Tema ypoka

KoaunuecTtBO
4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChI

46

[[Moaens aromMa ToMcoHna. OnbITHI
Pesepdopna no paccestHuO 0-4acTHII.
[Inanerapnas Mojenb aToMa||

1

[[PubmuoTexa [JOK

https://m.edsoo.ru/ff0d091a]]

47

[[TIoctynaTel bopal]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0dOafa]]

48

[[U3ny4yenue u mornomieHrne (GOTOHOB MpHU
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS
SHEpruu Ha pyrou. Buasl cnekTpos]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0dOafa]]

49

[[BosiHOBBIE CBOICTBA YacTUll. BoaHbI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE
u3IydeHue| |

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d0ca8]]

50

[[OTkpbITHE paiiOaKTUBHOCTU. OTBITHI
Pesepdopna o onpenenenuto cocraBa
PaIMOAKTUBHOTO U3JIYYCHHUS ||

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d0fd2]]

51

[[CgoiicTBa anbda-, 6era-, ramma-
W3ITydeHus. Biusiaue panoakTHBHOCTH
Ha >KUBBIC OPraHU3Mbl | |

[0

52

[[OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacan. DIIeKTpOHHBIN
Y TTO3UTPOHHBIN OeTa-pacman. ['amma-
u3IIydeHue] |

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d1162]]

53

[[OHeprus cBA3M HYKJIOHOB B SpE.
SnepHbie peakiuu. SInepHbI peakTop.
[TpoGnemsbl, MepCreKTHBEI,
9KOJIOTMUECKUE aCTIEKTHI SIEPHON
SHEPTETUKH | ]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d1356]]

54

[[DnemenTapHble yacTulibl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpaluy 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anMo/ieiicTBus. EquncTBO (hrusmueckoit
KapTUHBI MUPay| |

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d0e38]]

55

[[Bun 3BE3nnoro Heba. Co3Be3aus, ipKue
3BE3/IbI, TUIAHETHI, UX BUIUMOE JIBUKEHHE.
Comueunas cucremal]

(0]

56

[[Comane. ComHeuHass akTUBHOCTb.
Ucrounuk sneprun ConHua u 3B€31] |

0]

57

[[3BE31b1, MX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI ITIaBHOM MOCIIEI0BATEIBHOCTH.
BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BoJtoIK CoHIA U
3BE31] ]

[



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

n/n

Tema ypoka

yacoB

KoaunuecTtBO

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChI

58

[[Mneunsiii [TyTe — Hama ["anakTuka.
[Tonoxenue u auxenue ConaHia B
lNanaktuke. ['anaktrku. YEpHbIEC IBIPHI B
siIpax rajakTUk]]

[0

59

[[Bcenennas. Pazberanue rajakTuk.
Teopus boabsmoro B3peiBa. Penukrosoe
u3iydeHue. MerarajgakTukal |

[0

‘[[HepemeHHLIe po0JIEMbI ACTPOHOMHH | | “1

[

61

[[KonTponbHas paboTa «DJI1eMEHThI
ACTPOHOMUU U acTPOPUUKIY ]|

1

[0}

62

[[O606maromuii ypok. Poib ¢usuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TCXHOJIOTHICCKOM, COIMAIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
yesoBekal |

[0

63

[[O606matomuit ypok. Poib u Mecto
(U3HUKYN B aCTPOHOMHH B COBPEMECHHOM
Hay4YHOU KapTHUHE MUpa] ]

[0

64

[[O606matomuit ypok. Ponb pusnueckoit
Teopur B ((OPMHUPOBAHHUH MTPEICTABICHHIMA
0 pusnueckor kKapTuHEe MHUpPa] |

[0

65

[[O606matomuit ypok. Mecto
(bu3HYECKOl KapTUHBI MHPA B O0IIEM
psiIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTaBICHUN 0 pupoae]]

[0

66

MaruuTtHoe nose. IeKTpOMarHuTHas
MHIYKIMS | |perieHne KOMOMHUPOBAHHbIX
3a1ad.

[0}

67

. Ontuka. OCHOBBI CIIEIMATIBHON TEOPUU
OTHOCUTEIILHOCTH || pereHue
KOMOMHHPOBAHHBIX 3a7a4.

[0}

68

. KBanToBas ¢uznka. DneMeHTbI
aCTPOHOMUU U acTpOoPU3UKHU]]| perieHue
KOMOWHHUPOBaHHBIX 33/a4.

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d1784]]

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYyeonuk: Puszuka 10 nox pemaknuerd MskumieBa [.A., uznarensctBo [IpocBemenue, MockBa
2019r. ®wusuka 11 nox penakueit MskumieBa . A., uznarensctBo [IpocBemenue, MockBa

2018r.

Coopnuk 3a1a4 1o ¢usuke nox peaaknuend A.Il. PeimkeBuya.
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