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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nke 0a30BOr0 YypoBHS Ha YPOBHE CpelHero ooOimero ob0pazoBaHuUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJabTaraM OCBOEHHS OCHOBHOMH
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusmka» B o0Opa3oBaTelbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBIL.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (POpMUpOBaHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JTUYHOCTHBIM, MPEIMETHBIM U MeTanpeIMeTHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTramMu. B Hell ompenpensitorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IJIAaHUPYEMBIC PE3YJIbTAaTbl OCBOCHUA KypcCa CI)I/I?»I/IKI/I Ha 0a30BOM YpOBHE, B TOM YHCJIC
MNPEAMCTHBIC PC3YJIbTATEI 110 I'OJaM 06yquI/m;
COJACPpIKaHUC y‘{C6HOl"O npeamMeTa «®Pu3muKay 1o rogaM O6y‘{CHI/I}I.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJioB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METOJI TO3HAHUS MPH BHITIOJTHEHUN UMHU YU€OHBIX HCCIIEIOBAHUM.

B ocHOBY kypca (U3HKHU Ui yPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOXKEH Pl HIIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOH, TaK M
COBPEMEHHOM (hU3UKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepuall Kypca pU3HKH 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisercs (QOpMHpPOBAHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoesa cymanumapuszayuu. EE€ peanuszanus npearnoaracT UCIOIb30BaHUE T'YMaHUTAPHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHE, HPAaBCTBEHHBIMH U SKOJIOTHYECKUMH ITPOOIEMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonrocuzayuu pealn3yercsa IOCPECACTBOM BBCACHHUA OJOJIEMCHTOB COICpKaHU:,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypPOBHE CPEIIHEro OO0LIero oOpa3oBaHUS
SBISIIOTCSL  pu3uyYeckue TeopuH ((HOpMHPOBAHME NPEACTABICHUN O CTPYKTYpe HOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCTEeMHO-ISATEIIBHOCTHBIN TIOJX0/ B Kypce (DM3MKH peaqn3yeTcs MPexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKKU — ITO UCMOJIB30BaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJIE KOHTPOJS M OIEHKH, OCYIIECTBIISICTCS YYaCTHHKaAMH 00pa30oBaTEIIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHMS U OCHAICHUs KaObuHeTa (usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHMe yJensercs pelieHr0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSATh U3YYEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszeina
Kypca, Tak ¥ UHTErpupys 3HaAHUS U3 Pa3HbIX pa3zfeinoB. [ KaueCTBEHHBIX 3a1a4 NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0rmrero o0pa3oBaHMS JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bu3HKH TOJKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniMoHHOE  00OpyJOoBaHHe (QOPMHUPYETCSI B COOTBETCTBUM C MPHUHIIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUIECKUX U PYH/IAMEHTAJbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 000pyAOBaHME Al YUYEHMUECKHUX MPAKTUUYECKHX paboT ¢dopMupyercs B
BUAC TECMATHYCCKHX KOMIIJIICKTOB H OGGCHG‘-II/IBE[CTCSI B pvaéTe OQHOTO KOMIUICKTAa Ha IOBYX
obOyvaronuxcsi. TeMaThyeckue KOMILUIEKTHI JIA0OpaTOpPHOrO0 0OOpYIOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIB30BAHUU AHAJIOTOBLIX U I_II/I(prBI:IX HpI/I60pOB, a TakKXe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TaOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

dopMHupoBaHHE HHTEpeca W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTENIbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH AN Pa3BUTHs APYTrHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT .

JlocTrokeHHe 3TUX IeJield 00ecleurnBaeTCsl PElICHUEM CIEAYIONIMX 3aad B IPOIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHWKY, MOJICKYJSIPDHYIO (HU3UKY, DJICKTPOAWHAMHKY, KBAHTOBYIO (H3HKY W
3JIEMEHTHI ACTPOPU3UKU;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3InYHBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3MUeCKOl MOEIbIo, 3a/1ad,
[OJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENM, aZeKBaTHOM YCIOBUSIM
3a]a4u;

NOHUMaHWe (U3MYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJJaMH CAMOCTOSITEIbHOTO TUIAHUPOBAHHUS M MHPOBENEHUS  (PU3MuecKux
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTauud WHGOpMaluu, OIpPEIeIeHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YJIbTaTa;

CO3/laHH€ YCIOBHUH JUIsl Pa3sBUTHS YMEHUH IPOEKTHO-UCCIEAOBATEIbCKOW, TBOPUYECKOU
JESATEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypoBEHB) Ha YypOBHE CpeqHEro o0Imiero odpazoBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUSA
10 KJIIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®usnka — Hayka o mpupone. Hayunble MeToabl MO3HaHUS OKpysKarouero mupa. Ponb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (u3nyeckux sBieHuil U nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. I'paHUIIbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBble ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe JBukeHHE. OTHOCUTEIBHOCTb MEXaHMUYeCKOoro JBmxkeHus. Cucrema
orcuéra. Tpaekropus.

HepeMemeHHe, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAs CKOpOCTL) U YCKOPCHHUC
MaTepI/IaJ'IBHOI\/’I TOYKH, X NPOCKIOWHN HAa OCH CUCTCMbI KOOpAWHAT. Crnoxenue HepeMCIIIGHI/Iﬁ u

CJI0’)KEHHE CKOPOCTEM.

PaBHOMepHOe U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUKCHUC. Fpaq)I/IKI/I 3aBUCHUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHU:, ITYTU U NICPCMCIICHUS MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueiinoe aBmxkeHue. J[BkeHHME MaTEepUATbHOM TOYKH IO OKPYXXHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. llepuon u
gacTtoTa oopanienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHU4ecKre yCTpoCTBA U MPAKTUYECKOE TPUMEHEHUE: CITUJOMETP, JBUKEHUE

CHapSIOB, IIETTHBIC U PEMEHHBIE TIEpeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY M TOPHU30OHTANIBHO.



H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBaHnre  COOTHOIIEGHUS ~ MEXIy  NYTSIMH,  HPOHJCHHBIMH  TEJIOM  3a
MOCJIe/IOBATEIbHbIE paBHBIC IPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

W3yueHue ABM>KEHUS LIApUKa B BSI3KOM YKUJIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroTona. MHepuunaibabie cCHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona s
MaTepualibHOM Touku. TpeTuit 3akoH HproTOHA [171s1 MaTepUalibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsbxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHus (mMokos, cKojbkeHus, kadenus). Cumna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTUBIEHUS
TP IBUKEHUH TeJla B )KUJKOCTH WIIH rase.

[TocTynaTenpHOE M BpallaTeIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TeEa.
MOMEHT CHIIBI OTHOCHTEIIBHO OCH BpalicHus. IIneuo cunwl. YcnoBus paBHOBCCHUA
TBEPAOIO TeJA.

TexHudeckue YCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHUC: IMMOAIINITHUKH, AOBHIKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBeHue nHEepLUMH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.
Bropoii 3akon Herorona.

N3mepenue cui.

CloxeHue Cul.



3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHME CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKCHUSI.
VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3yuenue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPY)XHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yCHOBI/II‘/'I PaBHOBCCHA TBépI[Ol"O TCJa, UMCIOIICTO OCh BpalllCHUA.
Tema 3. 3akonsi COXPAHEHRUA 6 MeXAHUKe

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HMHYJIBC CHJIBI 1
HN3MCHCHHUEC UMITYJIbCA TCJIA. 3aKoH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE JBMKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus mMaTepuanbHOW TOYkH. Teopema 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHON MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCEIIOTCHIHAJIBHBIC CUJIBI. CBs3b pa60Tr,1 HCIIOTCHIUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA MEXaHUYECKOH OHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KONIEP, MPYKUHHBIN
MUACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE JBMKEHUE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETHYECKYIO M O0paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenune abCOMOTHO HEYPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX

MAasiTHHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mosekyn. KonaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETUUECKOU TEOPUHU
uaeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpelHel KUHETHYeCKOW SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLIECCOB: U30TEPMa,
u30Xxopa, nzodapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu MoOJIEKys
OpPTraHUYECKUX COETMHEHUI.

OnbIThl 0 AP PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita IlTepHa.

OnBITHL, TOKA3bIBAIOIINE CYIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.
Moienb, WIUTIOCTPUPYIOLIast IPUPOJLY AaBJIEHHs ra3a Ha CTEHKH COCy/ia.

OnbITHl, HIUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSIHUS MI€IBHOTO ra3a, N30MpOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Ompenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHM 0O0BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.
Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckasi cucremMa. BHyTpeHHsIsl SHEPTUSl TEPMOJUHAMUYECKONW CUCTEMBI



cnocobbl €€ wu3MeHeHus. KommdectBo TernoTel M paboTa. BHyTpeHHsis sHeprus
OJIHOATOMHOTO HJEANBHOrO Ta3a. Buabl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIHSA,
U3IydyeHue. Y jesbHas TeIUI0EMKOCTh BellecTBa. KonuecTBO TEIUIOTHI IPU TEIUIONEpe1ade.

[Tonsatue 06 ammabatHoM mpouecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
HEPBOro 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduyeckas natepnperanus paboThl rasa.

Bropoii 3akon TepmonrHamuku. HeoOpaTtuMocTs mpo1ieccoB B MpUpoO/IE.
TennoBsie MamuHbl. [IpuHIMIIBI AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBanus sHEpruu B
TeIyIOBeIX MammmuHax. KoaddumnueHT monesnoro nerctBus TerioBod MamuHbl. [{ukn KapHo u

ero k03(h(UIMEHT MOJIE3HOro ACHCTBUA. DKOJIOINUYECKUE IPOOIEMBI TEIUIOIHEPTETHKHY.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPTrUd Tela MPH COBEpPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OyTBUTKM TOJ ACMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue >Qupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTyphbl) Teja Mpy Terionepeaayde.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBEIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUTaTelsl BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTaTEs.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue yaenbHON TEMII0EMKOCTH.

Tema 3. Azpezamnbte cocmosHuA eeuiecmeda. Dazoenvle nepexodbt

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicriapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3/yXxa. HackleHHbIN ap. Y aenpHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb

TEMIEPATYpPhl KUTICHUS OT JaBICHUSI.

TBépmoe Teno. Kpucrannmmyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE MaTepuasbl. [lnaBneHue W KpucTawmuzanus. YJelbHas
TerutoTa TuiaBieHus. CyomuMarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4eckne ycTpoiCcTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTMU IIOJIYYCHHA COBPEMCHHBIX MATCepUajioB, B TOM YHCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne IIpU MOHUKCHHOM JaBJICHUU.

Crioco0bl U3MepeHUs BIKHOCTH.

HaGmronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBRA.
JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIBHOM BIaKHOCTH BO3ayXa.

Pa3znea 4. daekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

OnexkTpusauus Tell. OIEKTpUYEeCKMH 3apsan. JlBa BHMJA JIEKTPUUECKUX  3apsJIOB.
[TpoBOIHMKY, TUBTIEKTPUKHU U MTOJYIIPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apsinoB.  3akoH  Kymona. TodeuHbli  3NEKTpUYECKHH  3apsin.
Onekrpuueckoe mone. HanpsokéHHocTh anexTpuueckoro mnoss. [lpuHuun cynepno3unuu

SJICKTPHUICCKUX noyei. Jluaum HaHpH)KéHHOCTI/I QJICKTPUYICCKOTO ITOJIA.

PaGora cwun QJICKTPOCTATHUYICCKOI'0  ITOJIA. Ilorenuman. Pa3HOCTP NOTEHIIUAIOB.
HpOBO,Z[HI/IKI/I " JUIJICKTPUKHU B DJICKTPOCTATUYCCKOM IIOJIC. I[I/ISJ'IeKTpI/ILIeCKa}I MPOHUITACMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHUuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IEKTPOMETP,

JNEKTPOCTATHYECKAs  3alIWTa, 3a3eMJIEHHE  3JIEKTPOIpPUOOpPOB,  KOHJAEHCATOop,
KOIMUPOBAJIBHBIN aNIapar, CTpyHHBIN NPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M IPUHIAIT AEHCTBUSA 3JEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.
DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX TEl.
IIpoBOOHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
DNEeKTpOCTaTUYECKas 3alllUTa.

HI/ISJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIO0JIC.



3aBUCHUMOCTh SHCKTpOéMKOCTI/I INIOCKOI'0  KOHJACHCATOpa OT IUIomaad IIJIaCTUH,
pacCcTodHNA MEXKAY HUMHU U I[PIBHCKTpH‘lCCKOﬁ IMPOHUIAaCMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTOuHMKHM TOKa.
Cuna Ttoka. [locTossHHBII TOK.

Hanpspkenue. 3akon Oma 1S ydacTka Lemu.

3JI€KTpI/I‘-I€CK06 COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.
HOCHGHOB&TGHBHOG, nmapajujicjibHOC, CMCIHIAHHOC COCINHCHUC ITIPOBOAHHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKA. 3aKoH I[)KOYHH—HGHH&. MoIIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DNEKTPOABUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBJICHHE UCTOYHUKA TOKa. 3akoH OMa i1
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temmneparypbl. CBEpXIIPOBOUMOCTb.

DneKTpruuecKkuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpUMECHas MPOBOJUMOCTH TMOJIYIPOBOAHHKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYecCKU TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DNEeKTpUUECKUil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MonHus.
ITmazma.

TexHU4YeCKHe yCTPOICTBA U MMPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMET]P, PEOCTAT,
WCTOYHHKH TOKa, »JJEKTPOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETHUTEIBHBIC TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIHWHBI, IIJIOINAIU
IMOIIEPEUYHOT0 CCUCHUA U MaTCpUuaa.

CmenranHoe COeTMHEHUE TIPOBOTHUKOB.



[Ipsamoe u3MepeHue 3MEKTPOABUKYIIEH cuibl. KOpoTkoe 3ambIKaHHE TallbBaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHEr 0 COMPOTUBIICHUSI.

3aBUCHUMOCTh COIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii U IPOBOJIUMOCTb BO3/1yXa.
OIHOCTOPOHHSISI TPOBOJIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTpOABMKYIIEH CHUJIbl HUCTOYHMKA TOKAa H €0  BHYTPEHHErO
COINIPOTHUBJICHHUS.

HabGmonenue anexrpomnusa.
Me:xknpeaMeTHble CBI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kilacce OCYyLIECTBISETCS C y4€TOM
COJIEp/KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHbI (akT, rumnore3a, (uU3MYECKas BEJIMYMHA, 3aKOH, TEOpus, HaAOIIOJCHHE,
DKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelieHue  CUCTEMbl  YpaBHEHWH, JuHeiHas (QyHkuus, mapabona,
runepoosia, ux rpaguKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, auddysus, ocMoc, TeiooOMeH
JKUBBIX OPraHWU3MOB (BHJIBI TEIUIONEPEIauH, TETNIOBOE PABHOBECHUE), DIIEKTPUUECKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPECTHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMCTBA TBépJIBIX TCII, )KPI}IKOCT@fI U Ta30B, JJICKTPHUYCCKUC
CBOMCTBA MCTAJUIOB, DJICKTPOJIUTUYCCKAA AJUCCoUalus, rajibBaHuKa.

TI'eoepaghus: BIaxKHOCTH BO3]lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus. peodOpa3oBaHNE IBUKEHHUN C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B

TEXHUKE, MOALIMITHUKH, UCII0JIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJOMET M JIpyTrue), JIBUTATEeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM

XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTHUHU IMOJTYYCHHA COBPCMCHHEBIX MAaTCpUaloB, B TOM YHUCIIC
HaHOMATCPUAJIOB, u HaHOTCXHOJIOTUH, OJICKTPOCTAaTUYCCKAA 3aluTa, 3a3€CMJICHHUC



AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpPHUHTEp, 3JIEKTpOHArpeBaTeibHbIC NPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FAJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEWCTBHME MOCTOSHHBIX MarHMTOB. MAarHutHoe MoJie.
Bekrop marauTHONM MHAYKIUH. [IpUHIMD Cyneprio3uiMy MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
uHAyKuuu. KapTuHa ATMHUI MarHUTHOW MHIYKUUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTMHa NMHUNA MHAYKIMM MAarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MO1yJIb U HaIIPaBIICHUE.

Cuna HopeHua, ee MOAYJIb W HaIIpaBJICHHUC. I[BI/I)KGHI/IC 3ap${>1<eHH0171 qaCTullbl B
OIHOPOJHOM MAruuTHOM IIOJIC. PaGora cuibl HopeHua.

SIBneHue DIEKTPOMAarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIUU.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HHIYKIUU B IPOBOIHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.
DHeprusi MarHUTHOT'O MOJISl KATYIIKHA ¢ TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudeckue YCTPOﬁCTBa U HOPAKTUYICCKOC TPHUMCHCHUC. TIOCTOSAHHBLIC MAIrHHWTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIWMOHHAA IMCYb.

Jlemoncmpayuu
OmnbIT OpcTena.
OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JInaun HWHAYKIOUHW MAaroHuTHOT'O ITOJIA.



B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.
Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBrIeHnE 2IEKTPOMArHUTHOM MHIYKIUU.
IIpaBuiio Jlenna.

3aBUCHUMOCTh BHCKT];)OI[BI/I)KYH_Ieﬁ CWJIbl UHAYKIIMKX OT CKOPOCTU U3MCHCHHA MAIHUTHOI'O
IIOTOKa.

SIBneHue caMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHre MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanue AeCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sSIBICHUS IIEKTPOMArHUTHON HHYKIINH.
Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOoaHble MexaHMyeckue KkojeOaHus. ['apmMoHndeckue
koneOanus. Ilepuon, uacrora, ammuutyna u  (asa konebGanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMYECKUX KosebaHui. IIpeBpaiieHue sHepruu
NIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kKOHTYp. CBOOOJIHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHLHOM
KoJIeOAaTeIbHOM KOHTYype. AHAIOTHUS MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM

KOHTYPE.

HpCI[CTaBJ'ICHI/IC 0 3aTyXaruux KOJICOAHMSX. BBIHy)KJICHHBIC MEXaHUYECKHE KOoJeOaHus.
Pesonanc. BBIHY)KI[GHHLIC QJICKTPOMArHUTHBIC KoJIeOaHHs.

[lepemennsblii Tok. CHHYyCOUIaTbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TMOTPEOJCHUE 3SIEKTPUYCSCKONW DHEPTHH.
DKOJIOrMYeCKHe PHCKH TMPH TMPOU3BOACTBE AJEKTpodHepruu. KymbTypa HCHOIb30BAHUS

AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HH.

TexHuueckrne YCTPOHCTBA UM MPAKTUYECKOE TPUMEHEHHUE: DIIEKTPUUYECKHI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoyieOaTeIbHON CHCTEMBI (IPYKUHHBIN HIIM MaTEMaTHYCCKUMA
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.
HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc IIpu IMMOCJICAOBATCIIBHOM COCAWMHCHHUU PE3UCTOpPA, KATYHIKU HHAYKTUBHOCTH U
KOHJACHCATOpPA.

Monenp TMHUAN 3JIEKTPOIIEPEIAYH.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH nepuoaa MajbIX KoJIEOaHUH I'Py3a Ha HUTHU OT JJIMHBI HUTU U
MacCChI I'py3a.

HccnenoBanne mNEpeMEHHOTO TOKAa B LENM W3 IOCJIEAOBATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNIHBIE OTIHbL

MexaHuueckre BOJIHBI, yCIIOBUA pacnipocTpanenusd. [lepuon. CKopocTh pacnpocTpaHEHHs
u januHa BosHBL. [lomepeunble u mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CIIOBUS HM3JIY4EHMs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOl BosHe. CBOWCTBa 3JEKTPOMarHUTHBIX
BOJIH: OTpaKCHHE, IMpeJOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuus. CKopocTh

SJICKTPOMArdMuTHBIX BOJIH.

[Ilkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMITBI paInOCBA3H U TENIEBUACHUS. Paaronokanus.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHUYEeCKHEe YCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE M MEAMIMHE, Pagap, PaiuONpPHEMHHUK, TEIEBU30D,

anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu



OO0pa3oBaHue U paclpoCTPAHEHHUE TIONEPEYHBIX U MPOJOIBHBIX BOJIH.
Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmronenue oTpaxxeHus U MPETOMICHUS MEXaHUIECKUX BOJIH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOM pe30HAHC.

Habmromenne CBsA3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM M YaCTOTOU
KOJIeOaHUIA.

UccnenoBanue  CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPA)XXEHHE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakius, HHTepEPCHITHS.

Tema 3. Onmuka

I'eomeTpuueckas onruka. IIpsaMonuHeiiHOEe pacIpOCTpaHEHHUE CBETA B OJHOPOIHOW CpEE.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUN B TLIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3akoHBI TMpeJIOMIEHHS cBeTa. AOCONIOTHBIA  MOKa3aTelb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroa IOJHOIO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CrnoxkHbIl cocTaB 6enoro ceera. LIBer.

Cobupatonue U pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE H
ONTHYECKasi Chiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH3011.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. WaTepdepenums cera. KorepeHTHbIE HWCTOYHUKH. Y CIIOBUSA
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX

KOT¢pCHTHBIX HCTOYHUKOB.

Hudpaxkmus cBera. JludpakuuoHHas pemérka. YciaoBHe HaONIOJEHUS TJABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.
TexHuueckue ycTpoicTBa M NpPaKTHUYECKOE NPUMEHEHHE: OYKH, JIymna, QoToanmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKA, JU(PPAKIIMOHHAS

pemETKa, TOJISTPOUSI.

Jlemoncmpayuu



[IpsamonuHEetHOE pacnpoCTpaHEHUEe, OTpaKEHUE W TMperaomyieHue cBeTa. OnTuyueckue
IPpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeeCKomna.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

HabGmonenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusamyu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmronenue nucnepcun cBera.
Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHunbl MPUMEHUMOCTH KJacCM4eckoil MexaHuku. llocTynaTsl cnenuanbHON Teopuu
OTHOCHUTEJIbHOCTH: HMHBApUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIBLHOCTH OHHIITEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DOHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.
Pa3nen 7. KBantoBas pusuka

Tema 1. Inemenmol K6aHmMoOBOU ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEpruH (HOTOHA C €O YACTOTOW. DHEPrUsl U UMITYIIbC
¢dorona.

OtkpeiTne u  uccnenoBanue (orordpdexra. Ombitel  A. I'. CromeroBa. 3aKoHBI
dotordekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnerune cBera. OnwiTel [1. H. JIeOenena.



XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue YCTPOWCTBA M MPAKTUYECKOE NpPUMEHEHHe: (POoTonneMeHT, (OTONATUHK,
COJIHEYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -yactunl. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. snyyenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢

OJTHOTO YpPOBHS JHEpPruu Ha Apyrod. Buasl crexktpoB. CHekTp ypoBHEH »HEpPruu aroma
BOJIOpOJIA.

BousinoBeie cBolicTBa yactuul. Bosusl ne bpoisna. KopnyckyiisipHO-BOJIHOBOM Ayanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TTyYEHHUE.

TexHu4yeckue yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIA  aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.

Yuenuueckuui sxcnepumenm, n1abopamopuule pabomoi
Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amommnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOKHOCTh CTPOEHMSI  fAJpa. OtkpeITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAMoakKTUBHOTO U3IIyUEHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. Hykionunas monens siapa Ieitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.



Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA OeTa-pacmaj. ['amma-usnydenue. 3aKoH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.
SAnepusie peakiuu. [lenenve u cuHTE3 A1€p.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOseMbl MW TEPCIEKTHUBBI  SIIEPHOM
SHEPreTHUKU. JKOJIOTHYECKUEe aCIeKThI EPHON SHEPTeTUKH.

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IO3UTPOHA.
MGTOI[BI HaGJ’IIOI[CHI/IH U pErucTpanmu 3JICMCHTAPHBIX YaCTHII.
CDYHI[aMeHTaHBHLIC BSaHMOﬂCﬁCTBHﬂ. EnuncrtBo (I)HBHHGCKOﬁ KapTUHbI MHpPA.

TexHUYECKHEe yCTPOWCTBA M MPAKTUYCCKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHILI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM oTorpadusim).
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbl  pa3BUTUS  acTpOHOMHUHW. [IpHKIIaHOE ¥  MHUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConneyHas cucrema.

Connue. ConHeunass akTtuBHOCTb. Mcrounuk sHeprun ConHioa M 3BE3A. 3BE3IBI, HUX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPATbHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3/ TJIABHOM
MOCJIEA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE37. COBpEeMEHHBIE NPEACTABICHHUS O

MPOUCXOKACHUU U 5BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HU 3BE3 .

Mnineunsiii [TyTe — Hama [Manaktuka. [Tonoxxenue u npmxenne Connua B ["anaktuke. Tumnst
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE IBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaOb6na. Pa36eranue ramaktuk. Teopust
Bosbiioro B3peiBa. PennKkTOBOE H3TydEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.



Vuyenuueckue nabnooenus

Habumtonennss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUIsL OIIPEJICNICHUS MOJIOKEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.
O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON H
THYECKOW cdepax NeATETbHOCTH YeNOBEKa, poilb M MecTo (U3WKM M aCTPOHOMHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (U3UYECKOM Teopud B (HOPMUPOBAHUU
npeCcTaBIeHU 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Wzyuenue xypca ¢usuku 0O6a3zoBoro ypoBHS B 11 Kkiacce OCyHIECTBISETCA C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHMS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMBbl YpaBHEHUW, TPUTOHOMETpUYECKHE (YHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHH,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpEIeIeHNE MIIOMIaIU IIIOCKUX GUryp U o0bEMa Ted.

buonocus: snexTpuyeckue SBIEHUS B JKUBOW MpHUpPOAE, KolebaTeabHbIe IBUKCHHS B
J)KMUBOM TIPUPOJE, ONTHUYECKUE SIBICHHUS B KUBOW IPUPOAE, NCUCTBUE paJHallMUd Ha >KUBBIC
OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KpHUCTaJUIMUecKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMYECKOHN PEIIETKY, CIIEKTPAILHBIN aHATH3.

l'eoepaghus: MmarHuTHBIE TOMIOCa 3eMJIH, 3aJIe)KM MAarHUTHBIX pyH, (POTOChEMKA 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozus: TAHAN DIIEKTPOIIEpead, TEHEPAaTOp NEPEMEHHOTO TOKA, HJIEKTPOJIBHUIATElb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHast OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pu3nka» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHMXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE PE3yNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKa» JOIHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH O0YYarONIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPCHHEH
H03I/H_[I/Ief/'l JINYHOCTH, CUCTEMOU IIEHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX
yOeXKIEHHH, COOTBETCTBYIOIIMX  TPAJAMIMOHHBIM  IIEHHOCTAM  POCCHICKOrO  OOIIECTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCC pcain3alliid OCHOBHBIX
HAIPaBJICHUI BOCIIUTATEILHOM JIEATEIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOro BOCHUTAHHSI:

C(i)OpMI/IpOBaHHOCTb Fpa)K,HaHCKOfI IIO3UIIMHU 06yqafomeroc51 KaK aKTHBHOIO H
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6H.I€CTB8.;

NPUHITHE TPAJUIUOHHBIX OOIEYETIOBEUECKUX TYMAHHUCTHUUYECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JCSTEIHHOCTh B HMHTEPECAX TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTEIHLHOM OpPraHU3aIliu;

YMCHUC B33HMOI[€§ICTBOB3TB C COOHUAJIBHBIMH HWHCTUTYTaMM B COOTBETCTBUHM C HUX
q)YHKI_II/IHMI/I W Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

ONEHHOCTHOC OTHOMICHUC K TOCYyAapCTBCHHBIM CHMBOJIAM, IOOCTHXXCHUAM pOCCHfICKPIX
y‘{éHLIX B 00acTu (I)I/I3I/IKI/I U TCXHHUKHU,

3) AyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHYMUBOTO OyayIIero;
4)3¢TeTHYeCKOro BOCIIUTAHMS:

JCTETHYECKOE OTHOLIEHHE K MHPY, BKIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;



5) Tpy10BOI0 BOCIIMTAHMS:
UHTEpEC K pa3inuyHbeiM chepam mpodeccHOHATbHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (QHM3MKOM M TEXHHKOW, yYMEHHE COBEpINaTh OCO3HAHHBIM BBHIOOp Oymymiei

npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHIOCOOHOCTh K 00pa3oBaHUIO M caMO0Opa3oBaHUIO B 00jacTu (U3HMKHU Ha
NPOTSKEHUH BCCH KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPHI, OCO3HAHUE TJO0AIBHOTO Xapakrepa
9KOJIOTHYECKUX MPooIem;

IUIAaHUPOBaHUE M OCYILIECTBIIEHHE ACHUCTBUI B OKpYXarolled cpeae Ha OCHOBE 3HAHUSA
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

paclIUpEHUE ONbITa JESITEIBHOCTA SKOJOIMYECKOW HAMNpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE 1eHCTBHS
Ba3zoBble jornyeckue qeiicTBud:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U AKTyalU3UpOBaTh MpoOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

ONpeaACIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUAA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPHBACMBIX @HSH‘ICCKI/IX SIBJICHUSAX

pa3palaThIBaTh IUIaH PelIeHUs MPoOIeMBbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PE3YJILTATOB ICIIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,



KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHS;

pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOYEBBIMU TOHATHSAMHU W METOJAaMH (PU3HYCCKOM
HayKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKONM M MPOCKTHOM JESATEIbHOCTH B OOJACTH
(GU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS 331a9
(U3HYECKOTO COACPKAHUS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB IIO3HAHHSI,

BJIAJICTh BUJAMHU JCATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETAIUH,
peoOpa3oBaHNI0 M TPHUMEHCHUIO B PA3IMYHBIX YYEOHBIX CHTyalHsiX, B TOM 4YHUCIC TpPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh
TUIOTe3y €€ peIlleHHs, HAXOJWUTh AapryMEHThI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,

3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaATENbHOM EATETLHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 001aCTh KU3HEACSITENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAraTh OPUTMHAIIbHBIE TTOJIXO/bl U PEIICHHUS;

CTaBUTH HpO6J’IeMBI " 3a71a4u, JOIMYyCKAIHNE aJIbTCPHATUBHBIC PCIICHUS.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHS HHGOPMAUU (PU3NUECKOTO COACPKAHUSA U3 HCTOYHHKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO HHPOPMAIINH PA3IMYHbBIX BUOB U (HOPM MpeICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHI:IX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM

TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, PeCypcocOepekeHusl, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



co3laBaTh TEKCThl (DU3MUECKOTO COJEp’KaHus B pa3IUYHbIX (Qopmarax ¢ y4€ToM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
MIPE/ICTABJICHUS U BU3YAIU3ALIUHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;

pa33épHyT0 U JIOTUYHO H3JjlaraTb CBOIO TOYKY 3pCHHA C HMCIIOJIBb30BAHUCM A3BIKOBBIX
CpCACTB,

IMOHUMATh U UCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHJJHOU U I/IH,HHBH,HyaHLHOﬁ pa6OTBI;

BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX AEUCTBUM C yuy€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

NPUHUMATh LI€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATh W KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh PO C y4ETOM

MHEHHU U Y4aCTHHUKOB, 06CY)K,I[aTB pPE3YyIbTaThbl COBMECTHOM pa6OTBI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJI0TO y4acTHMKA KOMaH]bl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayaraTb HOBBIE ITPOEKTHI, OLEHUBATh WJEU C IO3ULHUHM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATL IMO3UTUBHOC CTPATCTrMYCCKOC TIOBCACHUC B PA3JIMUHBIX CUTYyallUuAaX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATHL IMO3HABATCIIbHYIO ACATCIILHOCTL B obmactu (I)I/ISI/IKI/I )51
ACTPOHOMMUHU, BBIABJIATDH HpOGJ’ICMBI, CTaBUTb U (bOpMYJ]I/IpOBaTB COOCTBEHHBIE 3aga4u,

CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ad, IUIAH
BBIMIOJTHEHUS] TMpaKTU4Yecko paboThl € Y4ETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHUI;

JAaBaThb OLICHKY HOBBIM CUTYyallUAM;

pacuIMpsATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;



JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHHIO U MPOSBICHUIO HPYIULUM B 00gacTu  (DU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIL, 3MOUUOHAJIbHBIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTH KOPPEKTHBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIISAM;

BJIaJACTh HaBbIKaMU M03HABaTEILHOMI pe(l)JIGKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX ﬂCﬁCTBHﬁ
N MBICJIUTCIIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHHfI;

UCIIOJIb30BaTh NMPUEMBI peduIeKCUH ISl OLICHKH CUTYaIlH, BEIOOpa BEPHOIO pEeIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

IPUHUMATD ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce q0CTHKEHUS JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOECHUS POTPaMMBbI 10 (PU3UKE IS
YPOBHSI CpeAHEro obuiero oopa3oBaHusl y OOYyHYaIOLIUXCS COBEPIICHCTBYETCS] SYMOLMOHAIbHBIHI

WHTEJUICKT, MPEe/Ioiaraimuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTh IIOHHUMATh CBOE OSMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOM Cq)epLI, OBITH YBCPCHHLIM B ceGe;

CaMOpETYJIUPOBAHUS, BKJTIOYAIOIIErO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBENIEHHWE, CIOCOOHOCTh aJalnTUPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpCHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH CTPECMJICHHUEC K JOCTUKCHHUIO LCIINU U YCIICXY,
ONTUMU3M, NTHUIITUATHUBHOCTb, YMCHUC JIEHCTBOBATh UCXOS U3 CBOUX BOSMOX(HOCTCﬁ;

OMIIaTHU, BKJHOLIaIOIJ_[eﬁ CIIOCOOHOCTH MOHHUMATH SMONHUOHAJIIBHOC COCTOAHUC [pPYTuX,
YUYUTBIBATE €TI0 ITPHU OCYIICCTBJICHUHA O6H.[6HI/I$I, CITOCOOHOCTE K COYYBCTBHIO U COMCPCIKNBAHUTO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBAaTh OTHOUIEHMS C APYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



ITPEAMETHBIE PE3YJ/IbTATDBI

K koniy oOyuenus B 10 kiacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHUM, B MPAKTUUECKON
JIeITEeIILHOCTH JIFOACH

YYUTHIBATh TPAHUIBI MPUMEHEHHS H3YyYCHHBIX (H3MUECKUX MOJENeil: MaTrepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN ICKTPUYECKUH 3aps] IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (hu3nyecKkue sBIEHUs (TMpoLecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE TIaJieHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLMs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBW)KEHUE, CTPOCHHUE JKUIKOCTeW M TBEPIBIX TeJ, M3MEHEHHE 00BEMa TeNl MpH HarpeBaHHUU
(oxJa’KJIeHNUH ), TEIJIOBOE paBHOBECHUE, UCIIapEHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHIICHUEC, BJIAJKHOCTHL BO31yXd, MOBLIMICHUC JAaBJICHHA Ira3a IIPU €ro HAarp€BaHuu B 3aKPbITOM
CoCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMS ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B;

ONKCHIBaTh MEXAHMYECKOE JBUKEHHE, MCIONb3Yys (PU3MUECKUE BEJIWYUHBI: KOOPAMHATA,
IIyTh, NEpEMENICHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHla, MMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLUaNbHAas SHEPIusi, MeXaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; NpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

OMNUCBIBATL M3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TE€II M TEIJIOBBIE SABJICHUS, HCIIOJIb3Ys
q)HSH‘IeCKI/IC BCJIMYMHBI: JaBJICHUC Tas3a, TCEMIICPATypad, CPEAHAA KHUHCTUUYCCKAA OHCPIUsa
Xa0THUYCCKOro ABHIXKCHUA MOJICKYJ, CPCAHCKBAApPATHYHAsA CKOPOCTbH MOJICKYJI, KOJIHWYECTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOB(l)(I)I/II_II/IeHT IMOJIC3HOT'O I[eﬁCTBHH TCIIJIOBOT'O
ABUTATCIIA; IIPU ONMMCAHHUU ITPaBHUJIbHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIWYHMH,
UX 00O03HAYCHUS U CIWHUIbI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAONIUC JAHHYIO (I)I/ISI/ILICCKYIO
BCJIIMYHHY C APYTUMH BECIUYMHAM,

ONUCHIBaTh M3YYECHHBIC AJIEKTPUYECKHE CBOMCTBA BEIIECTBA WU AJIEKTPUYECKUE SIBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HaIpsOKEHHOCTh IMOJS, IOTEHLHAJ, pa3HOCTh NOTEHIHUAIOB; IPU ONHCAHWM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOIB3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C APYTUMU BETUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u l1l 3akonsr HploToHa, 3akOH coXpaHeHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHCHMS MMITYJIbCa, IPUHIUI CYIICPIIO3ULUN CHUJI, IIPUHIUIT
paBHOIIPABUsl MHEPLIUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS



AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllvH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3indaTtb yCIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MOBCEIHEBHOM KU3HU,

BBITIOJHATh JKCHEPUMEHTBI 0 WCCIEAOBAHUI0 (DU3MYECKHX SIBICHUH M MPOILECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTDH OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYILLECTBIIAATh MpPsIMbIE M KOCBEHHbIE H3MEPEHUs (PU3UYECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METObl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCIICO0BAaTh 3aBUCUMOCTU MCIKAY (1)I/ISI/III€CKI/IMI/I BCJIMYHMHAMU C UCITOJIb30OBAHUEM HIPAMBIX
H3M€p€HHI>i, IIpyU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (bPIKCI/IpOBaTL PE3yIbTAaThl HOHy‘ICHHOﬁ
3aBUCHUMOCTH CI)I/IBI/I‘-ICCKI/IX BCJIMYHMH B BHJC T3.6JII/HI u Fpa(i)I/IKOB, J€J1aTb BBIBOJbI I10
pe3yiibTaTaM UCCICAOBAHUA;

coOnrofarh mpaBuia Oe30MacHOr0 TpyAa MPU TPOBEIACHHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaHUS;

pemiatb pacu€THble 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCHOIb3YS
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BbIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMUHHBI,

pemarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IEMOUYKY
paccyXJIeHH ¢ OMOpoy Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUHM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH M
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKIIA/JAa POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHMSA 10 (U3MKe B TOBCEIHEBHOW IKM3HHU JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXPaHEHHMs 3]I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpere;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJIeH, IIIAHUPOBATh paboOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJIapPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ[ KaXJOrO U3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.



K konmy oOydenns B 11 kJjacce nmpeIMeTHbIE pe3yJabTaThl HA 0a30BOM ypPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHUKU M TEXHOJIOTWM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATE TI'paHUIBl MNPHUMEHCHUA H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOHCHCﬁZ TOYCYHBIN
E)JICKTpI/I‘-IGCKI/Iﬁ 3apsan, Jyd CBCTa, TOYCYHBIM HCTOYHHUK CBCTa, AACpHAsA MOIACIb AaTromMa,
HYKJIOHHas MOJ€JIb aTOMHOTO sJpa IIpu pCIICHUN (1)I/I3I/I‘{CCKI/IX 3aaa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJJMHAMUKHA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC ﬂeﬁCTBHﬂ TOKa, B3aHMOHCﬁCTBHe MAariuToOB, 3JICKTPOMArHuTHas
UHIYKIMS, JCHCTBHE MAarHUTHOTO IMOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, audpakius ¢ TOJNSPU3ALUs CBETa, JHMCIEPCUS CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBlcHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PAJIMOAKTUBHOCTB;

OIKCBIBATh M3Y4YEHHBbIE CBOWCTBA BELIECTBA (IJIEKTPUYECKHUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, D3JIEKTpPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE COIIPOTHUBIICHHE, PA3HOCTh IIOTEHLNAJIOB, JIEKTPOABIKYIIAs CUIa,
paboTa TOKa, MHIYKLIMS MarHUTHOro Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOoJ M yYacToTa KosieOaHul B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TAPMOHMYECKUX DJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUNHY C APYTUMU BETUYUHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBBIC SIBICHHUS W MPOLECCHI, MCIONb3Yys (pU3NUYEecKHe
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, IMEpPHOJ TNoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, MpPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUeHUE (PU3UUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBl IOCIEAOBATENBHOIO M IMAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JDkoyms—JIeHnma, 3akOH DJIEKTPOMarHUTHOM  MHIAYKLMH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHMe OHHmITEWHa Ui ¢GoTodddeKTa, 3aKOH COXPAHEHUS SHEPruu, 3aKOH
COXpPaHEHMsSI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPAaHEHHS
MaccoBOI0 4YMCJa, MOCTynarel bopa, 3akOH paguOaKTUBHOIO pacnajaa, MpU 3TOM pa3indaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHHE U YCIOBHS (TPaHHULIBL,
00JyacTi) IPUMEHUMOCTH;

OIPEIEIATh HANPABIECHUE BEKTOpPAa MHIYKLUHMHM MArHUTHOTO IOJIS IIPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOH JIMH30M;



BBIMOJHATh DKCHEPUMEHTBI IO MCCIENOBAaHUIO (DU3MUECKUX SIBICHUI M MPOLECCOB C
UCIOJIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mnpu d3ToM  (popMynHpoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEJIMYUH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOJYYEHHOW 3aBHCHUMOCTHU
(Gu3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS;

coOnronarh mnpaBuia O€30MacHOro Tpylda IMpH MNPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATENLCKOM W  TMPOEKTHOW JAEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaHUS;

pemate pacuéTHhIE 3aJadyd C SBHO 3aJaHHOM (U3MYECKON MOJeNbl0, HCHOIb3Ys
¢pu3nyeckue 3aKOHbI M TMPUHUMIBLI, HA OCHOBe AHAJM3a YCJOBHMS 3aJa4M BbIOUPATh
(pu3uyecKy0 Moje/ib, BbIIEJIATHh (pu3nueckne BeJIUYHMHBI U (POPMYJIbI, HEOOXOAUMBbIE I
eé pelleHusi, NMPOBOAUTH PacUéThbl M OLEHUBATHb PEATHLHOCTh IOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHBIL;

pemarb KayeCTBEHHBIE 3a/aud: BBICTPAMBATh JIOTMUYECKHM HENPOTUBOPEUMBY IIENOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 pPA3JIUYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

OOBICHSTH MIPUHOMUIIBI I[GflCTBI/ISI MaliuH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB, pasinyaTrb
YCJI0BUSA UX 0€30ITaCHOr0 UCITOIb30BaHUS B HOBCG)IHCBHOﬁ KHN3HH,

MPUBOJIUTH MPUMEPHI BKJIAaJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHWSA 10 (U3MKe B TOBCEIHEBHOW IKM3HHU JUIs
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ MPHOOpaMH U TEXHUUYECKUMH YCTPOMCTBAMU, JUIs
COXPaHEHMsI 3/I0POBbsI U COOJIOJIEHHUS HOPM SKOJIOTHYECKOT0 IMOBEICHUS B OKpYXKaoLel cpele;

paboTaTh B IpyMIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATh PabOTy
TPYMNIbI, palMOHAIBHO paclpeneNiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJ€KBaTHO OLICHWBATH BKJIAJ KaXKIOrO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmeHnoBanue pa3zenoB u KosmgectBo yacoB OnektpoHHbIe (I(POBEIC)
/1 TEM MPOrPaMMBbI Bcero | Kontpouns | [Ipaktuue o0pazoBaTeNbHBIE PECYPChI
HBIC CKHUe
paboThI paboThI
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1 | ®usuka u MeToABI HAYYHOTO 2 bubmuorexa [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnnoreka [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMHUKH 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS ) bubnnorexa [JOK
BenecTBa. MazoBble Mepexobl https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 | DnekTpocraTuka 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSIHHBIN DIIEKTPUIECKHUIA 12 1 2 bubnuorexa [JOK
TOK. TOKH B pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 4 5
110 TTIPOTPAMME
11 KJIACC
Ne HaumeHnoBanwue pa3aenoB u KonnuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
/Tt TEM TIPOTPaMMBI Bcero | Konrpons | IIpakTu o0pa3oBaTeNbHBIE PECYPCHI
HBIC YecKHe
paboTel | paboThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 | MarauTHOe T0J]1€. 11 1 3 bu6mmorexa [IOK
DNEeKTPOMarHUTHASI WHYKIIHSI https://m.edsoo.ru/7f41c97c
Wroro no paszneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbI
2.1 | MexaHMYECKHE H 9 1 Bbu6mmoreka [JOK
AJIEKTPOMArHUTHBIC KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
2.2 | MexaHMYECKUE H 5 1 Bbu6mmoreka [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 Bbu6mmoreka [JOK
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| | https://m.eds00.ru/7f41¢97¢

Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 | OcHOBBI CIEIATTLHON TEOPUHU 4 1 bubmmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DnemMeHThl KBAaHTOBOM OITHKH 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoMa 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE s11pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

5.1 | DnemMeHThl aCTPOHOMUU U 7 1 bubnnoreka [JOK
acTpopHU3UKH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o0maroIIee MOBTOPEHUE 4 bubnmoreka [JOK

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

Uroro no pazgeny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. dwuswuka.l10 knacc:yueb. s obimeoOpasoBaT.opranu3aiuii: 6a3oBblit yposens / I'.51.
Mskumes, b.b. bByxosnes, H.H. Cotckuii ; mox pen. H.A. IlapdentseBoit. — 4-¢ u3a. — M.
[Tpoceemenue, 2018. — 416 c.:un. — (Knaccuyeckuii Kypc).

2. @wuswmka.ll xmacc: yue0. Jlis o6meod6pa3oBaT.opraHu3anuii: 6a3oBsiid ypoeHns / ..
Mskumies, b.b. byxosnes, M.B. Uapyrun ; mox pen. H.A. IlapdenTtreBoit. — 5-¢ u3a. — M.:
[Mpoceemenwne, 2018. — 432 c.: [4] n. un. — (Kiaccuueckuii Kype).

3. Coopnuk 3ama4 no ¢pusuke. 10 — 11 xmaccrl: mocodue st 001eo0pa3oBaTeIbHBIX
yupexaenuit: 6a3oBeiii U npodunbaeiil yposau/ H.A. [lapdentseBa. — 3-e uzmn. — M.
[Ipoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. ®epepanbHbIil TOCYJaPCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT CPEIHETO
(momHOTO) O6I1IeTO 0OpazoBanms. Crapias mkoja. 10-11 kmaccel. - YTBepxkaeH
npuka3zom Ne 413 MunobpHayku Poccun.

2. @wuswmka.l0 xnacc:yueb. s obmeoOpa3oBaT.opranu3aruii: 6a3oBslii yposens / I'.51.
Msxumes, b.b. byxosues, H.H. Corckuii ; mon pen. H.A. IlappenTtbeBoii. — 4-e uzn. — M.:
[Tpoceemenue, 2018. — 416 c.:un. — (Knaccuyecknii kypc).

3. ®wmswuka.ll xnacc: yue6. J{ns o6meodpazoBar.opranm3anuii: 6a30BbIi ypoBens / I'.51.
Msikuiues, b.b. byxosues, M.B. Uapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uzn. — M.:
[Tpoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

4. CoOopnuk 3amay o pusuke. 10 — 11 kmaccel: mocobue st 001eoOpa3oBaTeIbHBIX
yupexaeHuit: 6a3oBbiit 1 npoduibHbii ypoBHu/ H.A. [TapdentreBa. — 3-e uza. — M.:
[Tpoceemienune, 2010. — 206 c.: un. — (Knaccuueckuit Kkypc).

5. ®wuswmka. 3agaunuk. 10-11 ki.: mocodue s 061eodpa3zoBaT. yupexkaeHu /

A.I1. PermkeBuy. — M.: [Ipoda, 2015.

6. CoOopnuk 3ama4 o pusuke: 10—11 xmacest / O.U. I'pomueBa. — M.: M3naTenscTBO
"Ok3amen", 2015.

7. TemaTndeckue KOHTPOJbHBIE U CAMOCTOSATEIbHBIE paboThI 10 ¢usuke. 10 kmacc /
O.U. I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

8. TemaTuueckrie KOHTPOJIBHBIC U CAMOCTOATEIbHBIC Pa0OTHI IO (husmke. 11 kmacc /
O.U. I'pomueBa. — M.: U3narensctBo "Ok3amen", 2012.

9. KauectBenHsble 3aaun o ¢pusnke B cpeanei mkone. [locodue ans yuureneit /

M.E. Tynpuuncknii. — M.: [Ipocenienue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
1. ®T'BHY «MHCTUTYT CTpaTeruu pa3BUTHs OOpa30BaAHU

2. http://nsportal.ru - cormanbHast ceTh pabOTHUKOB 00pa30BaHMSI.

3. http://markx.narod.ru/pic/ - ¢usuka B mkoe.

4. http://festival.1september.ru/articles/ - pectuanp nenarornyeckux uaeit « OTKPHITHIH

YPOK».



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

13.

14.

15.

16.

17.

18.

19.

http://www.fizika.ru/ - caiit mis yaureneit QU3MKH U UX YICHUKOB.
http://www.physics.ru/ - matepuassl o pusuke.

www.ege.edu.ru - uHpopMaloHHsIii noprai EID.

http://school — collection.edu.ru/ - enunas komtekus [{OPoB
https://eobraz.ru/roroBble-paboune-nporpaMmMbI-I0-HOBOMY- ]/

. https://myotveti.ru/dusuka-10-11-knacc-padbouasg-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas konnekuus uudpoBbix 00pa3oBaTelbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OTkpeITas pusuka
http://www.physics.ru/courses/op25part2/design/index.htm
I'azera «1 ceHTAOps»: MaTepualsl 1Mo pusuke
http://1september.ru/
decTuBanb IneJarortdyceCKux I/I,I[Gf/i ((OTKpBITLIfI YPOK»
http://festival.1september.ru/
du3suka.ru
http://www.fizika.ru
KM-mkona
http://www.km-school.ru/
DJEeKTPOHHBINA y4eOHUK

http://www.physhook.ru/

Camas OonbIias snekTpoHHast 6nbanoreka Pynera. [Torck KHUT 1 XKypHAIOB
http://bookfi.org/



http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/
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