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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus pa3padoTaHa HA OCHOBE MOJOXKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHusi, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TIpeaMeTramMu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUsl (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHommeit. Vcmonmp3oBaHWE W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3ydyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarouuxcs, B (OPMUPOBAHME YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPHUHIMUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK K COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  uanpasnrennocmu. Kypc ¢usukum mnpeamomaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DJIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMH Kypca (DU3MKU Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3uueckue Teopuu (PopMUpOBaHUE MPEACTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX MPEIACTABICHUSAX O NOPUPOJE, TpaHUIAX
IMPUMEHUMOCTH TEOpHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENBPHOCTHBIN TOIX0M B Kypce (M3UKU pPean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YyYarOIIUXCH.
Jlns  Ga3oBoro ypoBHA Kypca (HU3MKM — OTO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOpPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJISI M  OLEHKH, OCYUIECTBIISICTCS YYaCTHHUKAMH
00pa3oBaTesNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUA U
ocHalleHus: kabOuHeta Qusuku. Ilpu ->TOoM obecneynBaeTcss OBJAJICHUE
00yJaronuMMUCS yMEHUSMH TPOBOIUTH KOCBEHHBIE HM3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH ¢ TIOCTAHOBKY OIBITOB TI0 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »TOM M pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSTh N3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjieiia Kypca, TaK UM UHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MONENH MJI CHUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECHeUYeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3UKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpaMmMme 1o (Gu3uKe YICHHYSCKUX MPAKTHYSCKUX padOT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.

JlemoHCcTpamoHHOEe  000OpynoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U 00OECHevMBacT IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3HMKE KIFOYEBBIX JIEMOHCTpAIM s
UCCIICJIOBAHMSI ~W3YYaeMbIX SIBJICHHA ©W  TPOIECCOB, OSMIIMPUYCCKUX H
(dyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHME IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJIC TEMAaTHICCKUX KOMIUIEKTOB M OOECIICUYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHUecKue KOMIUICKTHI
71a060paTopHOTO O00OPYAOBAHHS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA U CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI 0 HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIbLHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHWE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(U3HYECKUX 3HAHUHA U HAyYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHS
MMPAKTUYECKUX PEIICHUH B OBCEIHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3a7a4 C $BHO 3aJIaHHOMN
dbu3znyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUeCcKo MOJIENH, aIEKBATHOU YCIOBHSIM 3a]1a4H;

e TMOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEPHpeTalnud HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBHUU I Pa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeeHHs] J1abOpaTopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele u 1U(GPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKU.

Pa3znena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEeHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKECHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelIeHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJICHUsI.

KpuBonvHeiiHoe  nBukeHue. J[BMKEHHE  MATEpUAIBHOW TOYKHA IO
OKPYHOCTH C MIOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHNHAS
ckopoctb. [lepuon n yactora obparenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP,
JBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Llemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.



HabGmronenne aBmwkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPH30HTY H
TOPHU30HTAJIBHO.

N3mepenune yckopeHus: CBOOOAHOTO MaeHHUS.

Hampasnenue ckopocTy Ipy IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEJBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, NPOMACHHBIMUA TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE IIPOMEXKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIKEHNH C HAYAJIBHON CKOPOCTBIO, PABHOW HYJIIO.

M3ydenne NBUKEHHUs IapUKa B BA3KOM )KUAKOCTH.

W3ydenue aBuXeHUS Tea, OPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Ipyaonn  otHocuTensHOCTM  [ammnes.  Ilepeeii  3akoH  HproToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUTA MaTepUAIbHOM TOUKHU. TpeTuii 3akoH HbrOTOHA 1191 MaTepualibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tskectu. IlepBag kocmmyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJibxxeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJbXKEeHUs! U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBUKEHUU TEJIA B dKUJKOCTH WIIH rase.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHus. [liedo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue nHepUUU.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPAOTO Teyia. Bkl paBHOBECHSL.



Vuenuueckuui sxcnepumenm, nabopamopHule pabomol

N3ydenue aBmxeHUs Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
pE3NHOBOM 00paslie, OT ux aedopMaluu.

HccenenoBanye yclIoOBUM DPaBHOBECUS TBEPAOIO Tella, HMMEIOLIET0 OCh
BpAILCHNUS.

Tema 3. 3axonsl coxpanenus 6 mexaHuke
WmmynsCc MaTepuaibHOM TOUkH (Tena), CHCTeMBl MaTepHalbHBIX TOYEK.

NmnynbC CUibl M1 WM3MEHEHHWE HMITYJIbCa TeJlda. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTnBHOE NBUKEHUE.

PaboTa cuibl. MOIITHOCTH CHITBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUHU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpyro
nedbopmMupoBaHHOW  mpyxuHbL.  [loTeHnManmpHas  JHEprusi Tela  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHaple W HENOTEHUMANbHble  cuibl.  CBsI3b  paboOThHI
HEMOTECHIMANbHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIHMM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXAaHUYECKOW SHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHuyecKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
NPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyenne aOCOIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOW DHEPTUur
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOIO KT'yTa.

Pasznen 3. MosekyJsipHas pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW T€OPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. uddysus. Xapaktep OBMKEHUS U
B3aMMOJCUCTBUS 4YaCTUIl BemlectBa. Moaenum CTpPOEHHsI Tra30B, KXHAKOCTEN U



TBEP/ABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Lenbcus.

Mognens wupeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHYECKOW TEOPUHM HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUM TEIUIOBOrO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUEe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACAIbHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLIECCOB: HM30TEpPMa, H30X0Pa,
nu3obapa.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJT OPTaHUYECKUX COECIUHEHUN.

OmnbITel 110 UM Py3Un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO TBUXKEHUS.

Mopens onbiTa ITepha.

OnsITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aHUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUsS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACANBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

OmnpeneneHne Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, JABJICHUS U TEMIEPATyPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmonuHaMmuueckas cucremMa. BHyTpeHHsst SHEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuectBo TemioTel U padota. BHyTpeHHss
HEprusi  OAHOATOMHOTO  HJEaJbHOro  Ta3a. Buasl  Temiomnepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3TyUeHHE. Y IeJbHasi TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEMmI0TH U TEIUIONEpEIaye.

[Tonsitue 006 aamabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMMKHM K H3oImpoieccam. ['paduueckas
UHTEpIIpeTanus paboThI ras3a.



Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeroBpie  mammsbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAILMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddumueHnT momae3Horo
nevctBug TemnoBodl mamuHbl. [ukn KapHo u ero kosdduiMeHT MOJIe3HOro
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JACHCTBUEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOIEMOHCTPAIIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIUIonepeiaye.

OnplT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kumnenne. AOCOMIOTHAS U
OTHOCUTEJIbHAS BIJIAXKHOCTh BO31yxa. HacellieHHbI mnap. YaenbHas TerioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble MaTepuanbl. [lnaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasieHus. CyOoaumanus.

VYpaBHeHue TerIoBoro OagaHca.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpHUaJoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu moHM>XKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi ¥ MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpalusi KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHre 0OTHOCUTENbHON BIAXKHOCTU BO3/1yXa.



Pa3znea 4. JaekrpoanHamMuka

Tema 1. Inekmpocmamuxa

OnekTpusanus Tel. ONEKTPUYEeCKUMH 3apsna. /[IBa Buaa 3IEKTpUYECKHX
3apAnoB. IIpOBOIHUKM, OUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onexrpuyeckoe nose. Hanpsbk€HHOCTE  anexTpudeckoro nosid.  [IpuHnmn
CYNEPIIO3UIMH IIEKTPUUECKUX MOJIEH. JIMHUKM HanpspKEHHOCTU BIIEKTPUYECKOIO
IOJIAL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lortennman.  PasHocThb
NOTEHIMAIOB. [IpOBOJHUKM M JUANEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJIE.
JlndnekTpudueckas IpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHmeHcaTop. DIeKTPOEMKOCTh MJIOCKOTO KOHJEHCATOpPA.
OHeprus 3apsHKEHHOr0 KOHIEHCaTopa.

TexHHUYecKrue YCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DOJEKTPOCTaTHUECKas 3allUuTa, 3a3€MJICHHE OJJIEKTPONPUOOPOB,
KOHJICHCATOp, KOIIMPOBAJIbHBIN aIlllapaT, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmMopeiicTBue HaIEeKTPU30BAaHHBIX TEJ.

DIIEKTPUYECKOE I0JIE 3aPSKEHHBIX TEIl.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpoCcTaTUYECKas 3alluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOLIaau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUUECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCATOpa.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepenne 23neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LEenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIECHUE BEILIECTBA.
[TocnenoBarenpHOE, TapaIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

Pabora »snexrtpuueckoro Toka. 3akoH Jkoyns—Jlenma. MourHoOCTh
AIEKTPUYECKOTO TOKA.



ONEeKTPOABIXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOMW) AJIEeKTpHUYecKor enu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
CONPOTUBIICHUS METAJLUIOB OT TeMneparypbl. CBEpXIIPOBOJUMOCTD.

DNIEKTPUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TorynpOBOJHUKH. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoIHUKOB. CBoMCTBaA p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.

ONeKTpUYecKHid TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DIEKTPONIUTHYECKAS TUCCOLUALNS. DIIEKTPOIIN3.

OnekTpudyeckuid TOK B raszax. CamMoCTOSATENbHBIM M HECAaMOCTOSTEIIBHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKA, ODJIEKTPOHArpeBaTejbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

W3mepeHre CUilbl TOKA U HANPSKEHU.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAIH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomoi

M3yyeHue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJIECHUS.

Hab6monenue snextpomnmsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€M C KypCcamMu MAaTE€MAaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, Trunoresa, Quanyeckas BEIUYMHA, 3aKOH,
Teopwsi, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, N3MEPCHHE.



Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U MX MPOEKIMK Ha OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: mexannueckoe ABIKEHHE B KUBOU mpupone, auddysus, ocMmoc,
TEIUI0O0OOMEH JKMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuu, TEIUIOBOE PaBHOBECHE),
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIeCTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOICTBAa TBEPABIX TeEJN, XKHUIKOCTEH H
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs AUCCOLMAINS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeodpa3zoBaHUE JBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpEHUS B TEXHHUKE, IMOALIMITHUKH, HCIIOJIB30BAaHHE 3aKOHA COXPaHEHUS
UMIyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JpYrHe), JBUTATeNlb BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJly4YEHUS COBPEMEHHBIX MAaTepUajoB, B TOM YHCIE HaHOMAaTepUalOB, W
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKasl 3alUTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTpYWHBI HpUHTED, 3IIEKTpOHATpeBaTEIIbHbIC npudopHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJTbBAHUKA.

11 KIIACC

Pa3znea 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKmMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuThl.  B3aMMOAEMCTBUE  TOCTOSAHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMH. KapTMHAa JWHHI MarHUTHOU
WHIYKIWH MOJI TOCTOSHHBIX MAarHUTOB.

MarnutHoe 1TOJNI€ TNPOBOAHMKA C TOKOM. KapTuHa NMHUN WHIYKUHAH
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBue NpoOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaACTUIIBI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabota cuisl Jlopenna.

SIBneHne anexkTpoMarHuTHOM MHAYKOUU. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJBHXKYILAs CWila WHAYKIMH. 3aKOH 3JIEKTPOMATrHUTHOU
uHaykunu @apanes.



BuxpeBoe »snekTpuueckoe moJie. OJIEKTPOABWKYIIAs CHIA HHIAYKIHH B
IIPOBOAHUKE, IBHXKYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIGHME CAMOMHIYKLUMHU. OJIEKTPOABWXKYILIAs CHIA
CaMOMHAYKIIMH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHUWE: IIOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTBI, JJIEKTPOABUTATENb, YCKOPUTEIM SJIEMEHTApPHBIX
Y4aCTUL], UHIYKIIHOHHAS I1e€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O IIyYKa MATHUTHBIM IIOJIEM.

JInHMY MHAYKIMY MarHATHOT'O ITOJISL.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

SIBneHune 3eKTpOMariuTHOM UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CUIbI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHne MarHuTHOTO IO KaTyIIKU C TOKOM.

HccenenoBanne neUCTBUs MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHHS 3JIEKTPOMAarHUTHOW WHIYKIUU.

Pa3nea 5. KoJsie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, yacrora, ammuMtyaa u Qaza KoJeOaHWM.
[IpyXuHHBIM MasTHUK. MaTteMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATIBHOM KOJIEOATEIbHOM KOHTYpe. AHAIOrusi MEXAy MEXaHHYECKUMH U
AJIEKTPOMAarHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouMx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHHUECKHE
KoseOaHus. Pezonanc. BbiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSL.



[lepemennbiii  TOK. CUHYCOHMJANbHBIM MEpPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJHOE€ U JCHUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPSKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE AICKTPUUECKOM
SHEPruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AEKTpodHEepruu. KynbTypa
VCIOJIB30BaHUs 3JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTpoIrepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHHK).

Hab6monenue 3aryxaronmx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabOmronenue pezoHaHca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJICOAHUS.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) J1JIs
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pezonanc mnpu mocienoBaTENIbHOM COCIMHEHUM PE3UCTOPa, KaTYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH TIeprOa MaJIbIX KOJIeOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChI Tpy3a.

HUccnenoBaHne TMEpEeMEHHOT0 TOKa B LENU U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanudeckue BOJIHBI, ycCioBHs pacnpoctpaneHus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE BOJIHBI.
WnuTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI M3JIy4E€HHs DJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekrpoMarauTHol BosiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHHE, MPEIOMJICHHUE, MOJspUu3aus, Audpakuus,
unTepdepenius. CKOpoCTh 3JEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUIeHUA. Paguonokanysi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.



TexHn4eckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JUATHOCTHKA B TEXHUKE W MENULHHE, DPajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue otpaxxeHus 1 mpeIOMIICHUS MEXaHUYECKUX BOJTH.

Haobmronenune natepdepeHnu 1 Auppakiiii MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroienre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
YacTOTOM KOJICOaHHIA.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)XEHHUE,
npeoMIICHHUE, ToJIIpyu3alius, 1udpaxiys, “HTephepeHIIns.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pPacHpOCTpaHEHUE CBETa B
oaHopoaHo cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHui B
IJIOCKOM 3€pKaje.

[Tpenomnienue cBeta. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKECHUS.

HMucnepcust cBeta. CioXKHBIN cocTaB 0enoro ceta. LBer.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas mauH3a. DOKycHOE
paccTosiHUE U ONTHUYECKas cujaa TOHKOM auH3bl. [locTpoenune uzoOpakeHuil B
cOOMpAIOIIUX U paccerBaOIMIUX JHH3aX. DopMysa TOHKOW JHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakiumonHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  IAJEHWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUS.

Llemoncmpayuu



[IpssMonuHEHOE pPAcIpPOCTPAHEHUE, OTPAXKEHHE U NPEIOMIIEHHE CBETA.
Ontuueckue mpruOOpPHI.

[TonmHOE BHYyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopenu Mukpockomna, TeJIECKOIa.

Hab6monenue natepdepenimm cpera.

Hab6monenue qudpakiuu cera.

HabGnronenue nucnepcuu cBera.

[TonyyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHne cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

W3mepeHne nokazareiis NpesioMIeHUs CTEKIA.

HccnenoBanre CBONCTB U300pKEHUH B JTMH3AX.

Hab6monenue aucnepcun cBera.

Pa3znesn 6. OCHOBBI CrIeNUAJIbHON TEOPHUH OTHOCHUTEILHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynatsl
CIIEIIMAJIBHOM TEOPHUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETA B BaAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPruer U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [1nanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.

OtkpriTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. Ypasuenue DuiHITeHA 15 doTodddexra. «KpacHas rpanuiiay
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudecknue yCTpONCTBA W MPAKTHYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu



®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHemHETO (poTodddekTa.
Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrymatel bopa. M3nmydenue u morsiorieHue
(GOTOHOB mpU MEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJHOBOM
JyaJnu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MMPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HaGmronenne muHe4aToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
paavoakTuBHOro wu3nyuyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3Iy4YCHUS.
BinsiHMe paguoaKkTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOoTOHA U HeiTpona. Hykmonnas mogens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otomsl.

Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3JIydeHHe. 3aKOH PaJMOAKTUBHOIO paclaja.

OHeprus cBA3U HYKJIOHOB B sifipe. AaepHsle cuibl. Jledekt maccsl sapa.

SnepHbie peakunu. /leneHne u cuHTE3 A1€p.

Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBHI
AJIEPHOU DHEPIETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHONU JHEPTETUKHU.

OneMeHTapHble yacTulpl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHble B3auMOeicTBU. EQMHCTBO (pn3nueckoil KapTUHBI MHUpa.



TexHudyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: JT03UMETp, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6oMoa.

Llemoncmpayuu

CY€TYNK MOHU3UPYIOIINX YACTHUILI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMHH.

Buna 3Béznnoro neba. Co3Be3ausi, sSpKUe 3BE3IbI, IUIAHETHI, UX BUAUMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTbY». 3BE3/bl TJJABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBbY» JUIsl 3BE3J TJIABHOM IMOCJIEAOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ['amaktuka. [lomoxenne m naBwxenue ConHLA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPBI B AApAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmonenuss HeBOOPYKEHHBIM TIIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOJYIIAPHS U IPKHUE 3BE3MBI.

HaOmronenus B teneckon JlyHsl, uianet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHUe

Ponp ¢u3uku © acTpoHOMHHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATMYECKON cepax NesTeIbHOCTU YeJIOBEeKa, POJIb U MECTO (DPU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTUHE MUpPa, pOJib (PU3NIECKON TEOpHU
B (QOpPMUPOBAHMU TPEACTABICHUH O (U3MUECKOW KapTUHE MHpA, MECTO
bu3nyecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NpPEeACTAaBICHUNA O IPUPOJIE.



MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyriecTBisercs ¢
Y4ETOM COIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MAaTE€MaTHKH,
OMOJIOTMH, XMMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHMS: sIBICHUE, Hay4YHbIH (pakT, rumore3a, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHUWE CUCTEMBl YPaBHEHUN, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPHl M MX IIPOEKLIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOM3BOJHBIE BJIEMEHTAPHBIX (YHKUUH, NPU3HAKKA MOAO0OHS TPEYroJbHUKOB,
olpezesieHue IIIOIAaH MIIOCKUX (pUryp u oobEma Tei.

Buonocus: »nekTpuyeckue SBICHUS B JKUBOM NpPUPOJE, KojebaTeabHbIE
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJEC, NEHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€JN, MEXaHU3Mbl OOpAa30BaHMsI KPUCTAUIMUECKON pEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX  PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAW DJJEKTpoOIlepenad, TeHepaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTrATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, TenegoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
oOpa3oBanus (0a30BBI YPOBEHB) OJDKHO OOECIEYUTH MTOCTHIKEHHUE CIIETYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Ou3uka» JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOeXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3ali OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEHHOU IESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TIPa)KJAaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMO/ICICTBOBATH C COI[UATIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH pOCCHUICKOMN rpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEATEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodheccHoHANIbHON eATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOD
Oymymer mpo¢ecCru 1 peaTm30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHHUE U OCYLIECTBIICHUE AEHCTBUM B OKPY>KAIOILIEH Cpelie Ha OCHOBE
3HAHUA LIE€JIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHUEe OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJIE€HHOCTH Ha
OCHOBE UMEIONINXCS 3HAaHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

OCO3HaHUE LIEHHOCTU HAYYHOW JESTENbHOCTH, TOTOBHOCTh B IPOLECCE
u3ydeHus  (QU3MKH ~ OCYIIECTBISATh HPOEKTHYID M HCCIEI0BATENIbCKYIO
NEATENIbBHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKECHUS,

BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;

pazpabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;

KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.



ba3oBble ucciegoBarTelbCKue 1eMCTBUA:

BJa/IeTh HAYYHONW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHSATHUSIMU U METOAAMH
buznyecKoil HayKu;

BJIaJIETh HABbIKAMH y4€OHO-MCCIIE0BATENbCKON M MPOEKTHON EATEIbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY
METOJIOB pelIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MMO3HAHUS;

BIAJETh BUAAMU JESATENBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX
CUTYyallUsIX, B TOM YHCJIE IIPU CO3AaHNUU Y4eOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pEeLIeHUs, HAXOAUTh apryMEeHTHl ISl JOKa3aTebCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHATM3UPOBATh TMOJyYEHHbIE B XOJE€ pEUICHUs 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENbHOM
JesITEeIbHOCTH, B TOM YHCIIE IPU U3yUeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETb TE€PEHOCUTh 3HAaHUSA MO (QHU3UKE B MPAKTUUYECKYI0 0O0JacTb
KHU3HEEATEIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PEIICHHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIaJ€Th HABBIKAMHU MOJy4YeHUs] UHPOpMaluu (PU3MUECKOTO COJEPIKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOUCK, aHaJu3,
CHUCTEMATH3AINI0 W WHTEPIPETANUI0 WH(DOpPMAIMU Pa3IUYHBIX BUAOB U (PopM
MIPEICTABIICHHS;

OTICHUBATH JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3amady  C coOmoAeHHEeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTHEHBI, PECypCOCOEpeKEHHUsI, TMPABOBBIX M JTHYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOT0 COJAEp>KaHUS B pa3IMyHBIX (opmarax ¢
y4€TOM Ha3zHAYeHUs] UHPOpPMaALIUU U LEIEBOI ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeICTABICHUS U BU3yTH3AIUH.



KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSL:

OCYIIECTBISATH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JIEATEITHLHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh W MUCIIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIWBUIYaAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTH)KEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacnpeienaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
o0t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeaiaraTb HOBBIE NPOEKThI, OLUCHUBATH HAEH C IO3ULUHAH HOBHU3HBI,
OPHUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanmus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIACTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTr0 NMPEeAMETa HAa OCHOBE JINYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTbD 34 PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSBICHUIO HPyAULIMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATE CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.



CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSM, BHOCHTh KOPPEKTHBBI B JESTEIHHOCTD,
OTICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJa/JIeTh  HaBBIKAMH  [IO3HABATENbHOHW  pedueKcMH Kak  OCO3HAHUSA
COBEpIIAaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB H
OCHOBAaHU;

WCITOJIB30BaTh MPUEMBI PEQIICKCUU ISl OIICHKW CHUTYaIlid, BEIOOpPA BEPHOTO
pEIICHNUS;

yMETh OILIGHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYrHUX TMPU aHaIu3e pe3yJbTaTOB
NeSATEeTLHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TP aHalM3e pPe3yJIbTaToB
NEeSATEeTLHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mportecce MOCTMKEHHS] THYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero oo0pa3oBaHUs Yy OOydarolIuxcs
COBEPIICHCTBYETCS HIMOILIMOHAITbHBIH WHTEIJICKT, MIpeIoJIararoHii
c(OpMUPOBAHHOCTH:

CaMOCO3HAaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOMN SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh AaNanTHPOBATHCA K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCIIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJSl M3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTh KOHQIHKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTO (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTHUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
MaTepuaibHas TOUYKa, UHEpIMaJIbHasl CUCTEMA OTCUYETA, AOCOMIOTHO TBEPJIOE TEIO,
WJICAIBHBIN a3, MOJEIH CTPOCHUS T'a30B, )KUAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (pu3NUYECKHe SBICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUM CTPOECHUS BELIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMAJICHWe TeJ, IBIKEHHWE IO OKPY)KHOCTH, HHEPIIUS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPABIX TEN, U3MEHEHUE 00bEMA TeJl NMPU HarpeBaHUM (OXJIaXKIEHUU), TEMI0BOE
paBHOBECHE, WCHApPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3aLMs, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBILICHHUE JABJIICHUS T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
CcoCyZle, CBSI3b MEXIYy NapaMeTpaMH COCTOSIHHSI Ta3a B  M30IPOLECCax,
ANEKTPU3ALMS TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHHYECKOE JIBI)KEHHE, MUCIOJb3ysl (PU3NYECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIa,
MMIYJIbC T€Jla, KNHETUYECKAas JHEPrusi, MOTCHUHUAIbHAS JHEPIUsl, MEXAHUYECKAS
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OINMCAHUUA TMPABUIBLHO TPAKTOBATH
(bu3MUecKuil CMBICT HMCHOJIb3YeMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYNHAMU;

ONKMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHHS,
UCTIONIB3Yysl (DM3MYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHMHETUYECKAsi SHEPTUsl XaOTUYECKOrO JIBMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSAS SHEprus, padoTa rasa,
KOO (DHUIMEHT TMMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENS, TPH OIMWCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HAUYCHUS W E€IUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3HYECKYI0 BEIMUYHUHY C APYTUMU BEIMUUHAM;

ONMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKHE BEIWYUHBI: dJICKTPUICCKUN 3apsij,
INEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJISA, MOTEHIHAN, PA3HOCTh MTOTCHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIHOIb3yEMBbIX
BEJIMYMH, MX OOO3HAYECHMs] M EJUHMIIBI, yKa3biBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEIUUYUHY C APYTUMU BEIMUYUHAMU;



aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (pu3nueckue
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpPHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruH, 3aKOH COXPAHEHUs HMITYJIbCa,
IPUHIUI CYNEPIO3UIMKM CWJI, NPUHLUII PaBHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJIHEN KMHETUYECKON 3HEPrUH TEIUIOBOIO JBHUYKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, Npu 3TOM pasiauyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC€ NPHUHILMIBI JIEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIb30BAHUS B
IIOBCEHEBHOM JKU3HU;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUH, IMPU 3TOM
dbopmynupoBaTh MpobiieMy/3amady H TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTa,
coOupaTrh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHMSA, MPOBOAUTH OMBIT U
(opMyIIMpOBaTh BHIBOBI;

OCYILECTBJISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIINYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIE0BaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEJIMYUMHAMH  C
WCIIOJIb30BAaHUEM INPSIMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKcupoBaTh pe3ysbTaThl IOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIE TaONHIl U TpaUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

cobmroiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax y4eOHOIrO SKCHEPHUMEHTa, Y4eOHO-HCCIEN0BATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIAOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (hHU3MUecKHue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIe NIl €€ pelleHus, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIBHOCTH
MOJIy4YE€HHOTO 3HA4Y€HHUs (PU3HUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LIEMIOYKY PACCYXIEHUN C ONOpPOM Ha W3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(uznueckue sSBICHUS;

UCIOJB30BaTh  INPU  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN



U TIPEJCTaBJICHUs y4eOHOM U HAayYHO-TIOMYJSIPHON MHGPOpMAIUK, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpa, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEHUH C MPUOOPaMH M TEXHUUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3INMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh PabOTy TPYNIbl, pPAMOHANBHO PACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pPacCMaTpPUBAEMOM IPOOJIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHOI HAay4YHOH KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUI, B TPAaKTUYECKOH NEATENILHOCTH JIIOJEH, IIeIOCTHOCTh M €JUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYUHBIH SJIEKTPUYECKHI 3apsil, Tyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, siAepHAs
MOJIENIb aTOMa, HYKJIOHHash MOJENb aTOMHOTO spa MpH PELIeHUH (PU3NUECKUX
3aj1ay;

pacro3HaBaTh (pU3NMUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: INEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aHMMOJACHCTBHUE
MarHuTOB, OJJIEKTPOMAarHUTHAs WHAYKLUS, JE€HCTBHE MAarHUTHOIO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEHHOE pAacIpOCTpaHEHHE CBETa, OTPaKeHUE, MPEIOMIICHHE,
uHTepdepennys, audpakuus W TOJNSAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYATOro CHEeKTpa aToMa BOJOPOJa, eCTECTBEHHAass U HCKYCCTBEHHas
pPazloaKTUBHOCT;

OMKCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (AIEKTPUYECKHE, MArHUTHEHIE,
ONTUYECKHE,  OJJEKTPUYECKYI0  MPOBOAMMOCTb  PAa3IUYHBIX  Cpea) W
ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HUCHOJB3Ys (U3NUECKHE BEITUYMHBL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, JEKTPUYECKOE HANpSIKEHHE, HJIEKTPHUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,



UHAYKIHST MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, DHEPIrHsl 3JIEKTPUYECKOTO M MAarHUTHOTO TMOJIEH, MEePUOJ U YacToTa
KoieOaHuil B KojebaTenmbHOM KOHTYpe, 3aps] M cujla ToKa B TMpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI
CMBICIT HCHOJB3yEMBIX BEJIWYMH, HUX OOO3HAUYEHUS W €AMHHUIIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU
BEJMYMHAMU;

ONMKCHIBaTh M3YyUYCHHbIE KBAHTOBBIC SIBICHUS W MPOLIECCHI, MCHOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh S3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHOJ] MOJTypaciaja, SHEPTUs CBA3H
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIUUCIISTH 3HAaUCHHE (PU3MUECKOI BEIUYUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (pu3nueckue
3aKOHBI M MPUHIMIMBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIILHOTO U MapajlieIbHOTO
COCIMHEHMSI TPOBOJHMKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JE€KTPOMAarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DiHIuTeiiHa a1 (oTtorddekra,
3aKOH COXpaHEHMs SHEPruH, 3aKOH COXPAaHEHHUs HMITYJIbCa, 3aKOH COXPAaHEHUs
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MocTynarsel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
NPUMEHUMOCTH;

OTIpE/eIIATh HAMPABJICHNE BEKTOPa MHAYKLIUNA MarHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATH H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HUCHOJb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUN: MpPU ITOM
dbopmynupoBaTh TpobiieMy/3amadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYIOBaHMS, MPOBOAUTH OMbBIT U
(GbopMynupOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKH MOTPEITHOCTENH U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHH: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEIMYMH B BUAE TAOJIHIl U
rpaduKoB, JenaTh BEIBOJBI MO PE3yJIbTaTaM MUCCIIECOBAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBENCHUU MCCIIECIOBAHUN B
pamMKax y4eOHOTrO SKCHEPHUMEHTa, Y4eOHO-HCCIEN0BAaTENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C UCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOUMBbIE NIl €€ pelIeHUs, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIbHOCTH
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LIEIIOYKY PACCYXIEHUH C ONOpPOM HA W3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(uznyeckue sBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUs y4eOHOM U HAyYHO-TIOMYJSIPHON MHGPOpMaIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

OOBSACHATh MNPUHIMNBI JEUCTBUS MAIlMH, HPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIET0 MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEeHUH C MPUOOpPaMH M TEXHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaThb B TpyHmne C BBINOJHEHUEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne ni/m HaunMeHoBaHMe pa3ie/ioB U TeM NPOrpaMMBbl Komusecrno IEKTPOHHEIE (IHPPOBLIE)
4acoB o0pa3oBaTe/bHbIE PeCypChl
Paznen 1. DUBUKA U METO/JAbI HAYUYHOI'O IO3HAHMUS (2 yaca)
1.1 ®du3uKa 1 METOAbl HAYYHOTO TTO3HAHUS 2 but6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Paznen 2. MEXAHUKA (18 yacoB)
2.1 Kunemartuka but6mmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHHS B MEXAHUKE bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/INHAMMUMKA (24 yaca)
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOWU TEOPUHU 9 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 bubmuoteka L{OK https://m.edsoo.ru/7f41bf72
33 Arperatnblie cocTosHus BeniecTBa. DazoBbie nepexoabl 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Paznen 4. JIEKTPOIUHAMMUKA (24 yaca)
4.1 DneKTpocTaTHKa 10 bubmuoteka L{OK https://m.edsoo.ru/7f41bf72
4.2 [TocTossHHBIN 25IEKTpUYECKU TOK. TOKHM B pa3IUYHbIX Cpeaax 14 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
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11 KITIACC

Nenm/m  HammeHoBaHMe pa3Je/ioB H T€M IPOrpaMMbl KOJ:::EIC:BO IeKTpOHHLIE (HHCPI;E:;;CIZ obpasoaTenbHble
Paznen 1. JIEKTPOAUHAMMUMKA (11 yacos)

1.1 x{j;{;:j;e none. MEKTPOMArHHTHAA 11 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
Paznen 2. KOJIEBAHUSA U BOJIHBI (24 yaca)

2.1 KMoitzlzijli{CKHe H OTCKIPOMATHHITHBIE 9 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢

2.2 MexaHn4ecKkue U 3J1€KTPOMATHUTHBIE BOJIHBI 5 bubmmoreka LIOK https:/m.edsoo.ru/7f41¢97¢

2.3 Onruka 10 bu6mmoTteka IIOK https://m.edsoo.ru/7f41¢97¢
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCHUTEJILHOCTM (4 uaca)

3.1 S;;f:;;:::j;iibl{on TeopuH 4 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Paznen 4. KBAHTOBAS ®U3UKA (15 yacoB)

4.1 DJeMeHThl KBAHTOBOM ONTHUKHU 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢

4.2 Crtpoenue aToma 4 bubmmoreka [{OK https://m.edsoo.ru/7f41¢97¢

4.3 AToMHOE S1po 5 bubnmoreka [{OK https://m.edsoo.ru/7f41c97¢
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKMU (7 yacos)

5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPUIUKU 7 bubmmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
Pa3nen 6. OBOBLIAIOIIEE IOBTOPEHMUE (7 yacoB)

6.1 Oo6o0m1aroriee MOBTOPEHUE 7 bubmmoreka LIOK https:/m.edsoo.ru/7f41¢97¢
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA

» ®usuka, 10 knace/ Msxumes I'.., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe oomecTBo «M31aTenbcTBo
«IIpocseieHue»

» Gusuka, 11 kmace/ Msakumes I'.J1., byxosues b.b., Yapyrun B.M. non
penaknueii [TapdhentoeBoit H.A., AkimonepHoe o61ecTBo «M3marenbcTBo
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI JIUISI YYUTEJIA

1. ®enepanbhblii ['ocynapcTBeHHBIN 00pa3oBaTeIbHBIN CTaHIAPT OOIIETo
obpazoBanus (PI'OC OOO0). - M.: [Ipocsemienue, 2021 T.

2. EM. I'ytauk, A.B. Ilepoikus. [TporpamMmel 1 061eo6pa3oBaTeIbHbBIX
yupexnaenuit. @usuka. 7-11 k. / coct. B.A. Koposusn, B.A. Opinos. - M.:
Hpoda, 2010 r.

3. AranoB A. B. ®u3uka BOKpYT Hac: KaueCTBEHHBIE 3a/1auu 110 ¢uszuke / A. B.
AranoB. — M.: Jlom negaroruku, 1998 r.

4. byteipckuii I'. A. DkcniepuMeHTalibHbIC 3a7a4M 1o pusuke/ I'. A.
Bbyteipckuii, FO. A. CaypoB. — M.: IIpocsemienune, 1998 r.

5. I'.I.Msxuiues, b.b. Byxosues, H.H.Cotckuii «®@u3uka. 10 knacey», -M.:
[Ipocsemenue,2020

6. I' 1. Msxuiues, b.b. byxosues, B.M. Hapyrun «®u3uka. 10 kimaccy, -M.:
ITpocenienne,2021

7. A.Il.PeimkeBuy, 3agaunuk «®uznka 10-11», -M.:/Ipoda,2019

8. JI.A.Kupuk «®Pu3zuka 10. CaMocTosiTeNIbHbIE U KOHTPOJIbHBIE PaOOTHI, -M.:
Hnexca,2020

9. B.1.Beperenbuuk COOpHUK BOIIPOCOB M 3aaa4 1o ¢pusuke, TI1Y,2014

10. T'omsadap6 U. N. CoopHuk BompocoB u 3a1a4 1o ¢pusuke. M.: Beicrias
mKkoJja, 1973.

11. Crenanosa I'. H. Coopnuk 3anau no ¢usuke / I'. H. CrenanoBa. — M.:
IIpocsemenue, 2015 ¢

12. JI.A. Kupuk, ®usuka-10, caMmoCTOsITEIbHBIE U KOHTPOJIbHBIE pa0OTHI. - M:
«Hnekca», 2019 T.

13. bakanuna, JL.I1., benonyukun, B.E., Kozen C.M. C6opHHK 3a1a4 110
¢uzuke nis 10-11 knaccoB ¢ yriayOneHHbM u3yuenueM ¢usuku /Ilox
penakiueit C.M.Kozenna, M. : Bepoym — M, 2013.



14. Kabapaun, O.®., Opnos B.A., 3uns0epman A.P. ®usuka: 3agaunuk: 9-11

KJIacChl: YueOHoe mocobue miist 001meo0pa3oBaTeNIbHBIX YUpeKaeHnH. — M.:
Hpoda, 2014.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
1. http://www.mon.gov.ru - obunHaIbHbIN callT MuHHUCTEpCTBA 00pa30BaHUS
u Hayku PO
2. http://www.edu.ru- peaepanbnsiii mopran «Poccuiickoe o6pazoBaHUE)
3. http://www.school.edu.ru - poccuiickuii 06meo0Opa3zoBatenbubiil [Topran
4. http://www.ege.edu.ru - moptan nHGOPMAIMOHHON TIOAEPKKU EnrHOT0
roCy/IapCTBEHHOTO SK3aMeHa
5. http://www.fsu.edu.ru- benepanpubiii coBet o yueoankam MOuH P®
6. http://www.school-collection.edu.ru - equHas KoJUIeKIUs UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
7. http://pedsovet.su/
8. http://festival.1september.ru/
9. http://www.uroki.net/
10. http://www.uchportal.ru/
OO0pazoBaTenbHbBIC AEKTPOHHBIE THTEpHET-pecypChI
11. http://videouroki.net/ Buaeoypoku B cetu HTepHeT
12. http://www.alleng.ru/index.htm Bcewm, kto yuurcsi.
13. http://lit.1september.ru/index.php I"azera «Duznkar»
14. http://ege.edu.ru [Topran undopmanronnoi noaaepxku EI'D
15. http://www.proshkolu.ru/ Caitt qnst yuureneit
16. http://www.repetitor.org/ Cuctema caiitoB «Penerurop»
17. http://nsportal.ru/ ConanbHas ceTb paOOTHUKOB 00pa30BaHUs
18. http://www.uchportal.ru/ Yuutensckuit moprai



