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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOrO0 ypoOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «@Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Pocculickon Denepauun, peAIN3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpoOBaHHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI MHpa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH ux ¢u3nkKe Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM W METalpeJIMETHBIM pe3yjbTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTb PEATU3AINN MEXKIPEAMETHBIX
CBs3ell (U3MKM C €CTECTBEHHO-HAy4YHbIMU YYe€OHBIMH mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETM U3y4YeHHs (DU3UKU Ha YpOBHE CpEeAHEro oOIero
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o u3mke BKIHOYALT:

e IUIAHHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmkay» mo rogam o0yyeHUsL.

dusrka Kak Hayka o HaumOosee OOMMX 3aKOHAX IPUPOJBI, BHICTyMas B
Ka4yecTBe yueOHOro IMpeJMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [1IkoapHbIN Kypc (GU3UKH — CHCTEMOOOPa3yIOIIHMA
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUHM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mdeckoir reorpadueri M acTpoHoMmed. lcmomb3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
N3ydyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromuxcs, B (OpPMHUPOBAHME yYMEHHUH HPUMEHATH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIICIOBAHHA.

B ocHoBy kypca Gusuku sl ypOBHS CpeaHEro oOIero oopa3oBaHUA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBA3U PA3BUTHUSA
¢u3uku ¢ pa3BuTHEeM oOOIIEeCTBa, a TakKXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHIIOKECHUM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (U3MKU Ha ypOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBISIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTATbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX IMPEACTABICHHUSAX O NPUPOJE, TIpaHHIAX
OPUMEHUMOCTH TEOpUM, JI1 OINHCAaHUsA ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHON NEITeNTbHOCTH 00YyYaroluxcs.
Jlns  GazoBoro ypoBHS Kypca (U3HMKHM — OTO MCIOJB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (pu3uke oObeIUMHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS Yy4YaCTHHUKaMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBJAJCHUE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEIUYMH W IIOCTAHOBKY OIBITOB 10 TIPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PEILICHUI0 PAacdyE€THBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM M1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, TO3BOJISIIOIIME TPUMEHATh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jeia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISTFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3MUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOACIH IS CUTyallMH MPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHoro rmporecca 0a30BbIi ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOuHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YUCHUUYECKHX MPAKTHUYECKUX pabOT M JAECMOHCTPAIMOHHOE
o0opyaoBaHuE.

JleMoHCTpanmoHHoe o0opyAoBaHHEe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH M OOECIICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUW W TPOIECCOB, OMIHUPUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomwuxcs. TeMaTHdecKue KOMIUIEKTHI
nabopaTopHOTrO O00O0pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIETIAMH U3Y4YeHUS (DU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOydYaroNIUXCs K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (POPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTra H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (QopmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOIH30BAaHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O poyin (PU3UKH M7 PA3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel oOecreunBaeTcs pelieHueM CISNyIONUX 3a7ad B

MpoIecce u3yueHus Kypca (GU3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TPUPOAEC U Uil TNPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHBIX 3aJad C SBHO 3aJaHHOM
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTaluu HH(OpMaIuu,
OTIpeJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHUS YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 vyacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (GU3MKE TNepedeHb 1abopaTopHBIX U
NPAKTUYECKUX paboT SBIAETCA PEKOMEHIOBAaHHBIM, YYMTENb JellaeT BbIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3znka u MeTOAbI HAYYHOT' O MO3HAHUS

®usuka — Hayka o npupoxae. HayyHble MeTOIBI ITO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SIBIEHUUA M MpolieccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBeie U UU(QpPOBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHbBIE
JATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuxka

Mexannyeckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOrO JIBHUXKCHUS.
Cucrtema otcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIBbHON TOUYKH, UX TMPOCKIMM HA OCH CHUCTEMBI KOOpPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHOoe majeHue. Y cKopeHrue CBOOOHOTO NaACHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBhIO. YTIJIOBasi CKOPOCTbh, TUHEHHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue YCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHE: CIIHUIOMETD,
JNBU>)KEHUE CHAPSI0OB, LICNIHBIC U PEMEHHBIE NIEpEaaUH.

Jlemoncmpayuu

Mogenb cuCcTEMBI OTCUETA, WUIKOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

[IpeoGpa3oBanre NBMKEHHM C MCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBukeHusi Tena, OpOILIEHHOrO MOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpagnenne ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomel

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY NYTSIMH, MPONICHHBIMM TEJIOM 3a
MOCTICIOBATENIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenue nBukeHus Teia, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpyauun  orHocurenbHocTH  ['anmwes.  Ilepsbli  3akoH  Hbrorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnio3unuu cui. Bropoii 3akoH HbroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJibKeHusl, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cubl OTHOCUTEIBHO OcH BpamieHus. lliedo cunbl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJIIUITHHKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBnenue nHepIMU.

CpaBHeHUE Macc B3aMMOICHCTBYIOIIUX TEJl.

Bropoii 3akon HeroToHa.

N3smepenue cun.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmarium.

HesecoMocTts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buisl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBU pPaBHOBECHUS TBEPAOTO TeNA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuKe

NmMnynbe MatepuanbHOM TOUYKH (Tella), CHUCTEMbl MaTEpUATIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE MMIyJibca Tella. 3aKOH COXpaHEHUs HMIYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabora cubl. MOIIIHOCTE CHJTBI.

Kunernueckass sHeprusi marepuaibHONW TOYKH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [loTenunanbHas SHEPTUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIMABHBIX CWJI C HM3MEHEHHEM MEXaHWYECKOM HSHEPTrUU CHCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo1 MOTEHIIMAIBHOM SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ H3MEHEHUEM MEXaHUUYECKOW DHEPruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. Mosiekyasipuasi Gu3MKa 1 TEPMOIUHAMHKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIWKEHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ITHX Mojeeid. Macca u
pasmepsl Mosiekys. KonmnuectBo BemectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeansbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBMKEHWs dvactul rasza. lllkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Knanernpona.
3akoH JlanbTtoHa. M30mponecchl B UICAIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOWCTBA U TMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOEHUE BellecTBa, (Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UN )KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITEl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MACAIBHOIO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenne Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK1y TapaMETPaMU COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonuHamuueckass cucteMa. BHYTpEHHsISI SHEpPrusi TEPMOAUHAMUYECKON
CUCTEMBI U crioco0bl €€ n3meHenus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEINIOEMKOCTh BEILECTBA.
KosmuecTBO TEmIOTHI IpU Temionepeaaye.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJMHAMHUKH K Hm3omporieccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamukd. HeoOpaTHMOCTh TpOIECCOB B MPHUPOJE.

TeroBele  MamuHbl.  [IpuHUOMOBI ~ JEUCTBUSL ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus sSHEprUM B TEIUIOBBIX MammHaX. KoaddummeHt mone3noro
nenrcTBus TeroBo MamwuHbl. [ukn KapHo u ero kxo3d@uIMEHT MOJe3HOTO
JEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA UM MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIO0IMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpruM Tejia MPU COBEPUICHUM PabOThI: BBUIET
npoOKu u3 OYTBUIKM TOJI JCHCTBHEM CXKATOTrO BO3jyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIECOAEMOHCTpALUSA).

N3menenne BHyTpeHHEH 2HEpruu (TeMIIepaTyphl) Tejaa Mpu TeIionepeaaye.

OnpIT 1Mo ananabaTHOMY pAacCIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYHIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

N3mepenune yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXKHOCTh Bo3ayxa. HacelmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npu mOHWKEHHOM JaBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCcTaJlIoOB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuvl

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Paznen 4. JinekTpoanuHamMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auust Ted. ODJEeKTpUYecKuil 3apsan. JBa Bula 3IIEKTPUUYECKUX
3apsiioB. [IpOBOAHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 251€KTpUUECKUM 3apsil.
Onektpuueckoe mosie. Hanpsok€HHOCT  anekTpudeckoro moisd.  [IpunHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TTOJIS.

Pabora cun  anexrpoctatuueckoro  moss.  [lorenuwman.  Pa3HoCTh
NOTECHIMANOB. [IpOBONHUMKM W JNUINEKTPUKA B 3JIEKTPOCTATUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh TNIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUUYECKash 3allluTa, 3a3eMJICHHE JJEKTPONpHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHWHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIMII JEUCTBUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcAaTopa OT IUIOIIAu
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue 351eKTpOEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmoannwiit Inekmpuueckuil mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUSL CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuiia Toka. [TocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s ydacTka Ielu.

DIEKTPUYECKOE COIPOTHUBICHHE. Y IEIbHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMELIAHHOE COEAUHEHUE IIPOBOIHUKOB.

PaGora oamexktpuyeckoro Toka. 3akoH JDkoyns—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAasl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akoH Oma 15t TOJIHOM (3aMKHYTO#) 35ieKTprueckoil 1ienu. KopoTkoe 3aMbIkaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPIBIX  METaJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUecKui TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBoAHUKH. CobcTBeHHas 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B pacTBOpax W  paciuiaBax  JJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIU3.



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMerp,
BOJIBTMETP, PEOCTAaT, HUCTOYHUKH TOKa, DIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUSI, BAKYYMHBIN TUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
IUIOIA/IM TONIEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeliaHHOe cOeJMHEHUE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIAEKTPOABIKYIIEH cuibl. KopoTkoe 3ambikaHUE
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IPOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSIA MPOBOJAUMOCTD TUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOro COeAMHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snexTpoiusa.

MexnpeaMeTHbIe CBA3HU

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJIEP’KATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcamMu MAaTEMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHbIA (PaKT, TUMOTE3a, (PU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBI ypaBHEHHWH, JuHEWHas (QyHKIHs,
napabona, runepOosna, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe NBIKCHHE B KUBOUM mpupoje, nuddysus, ocmoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauu, TEIIOBOE PaBHOBECUE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEJ, KUJIKOCTEH u



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HCCOLHALMS,
rajabBaHUKA.

l'eoepacghus: BTaxXHOCTh BO3[lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HMCHOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJAIIUIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBOM XOJOAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
[IOJIyYEHNsI COBPEMEHHBIX MAaTE€pUajoOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuodOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JnekTpoauHaAMHKA

Tema 3. Macuummnoe none. IneKmpomazHumnan UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHUE  TMOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMH. [IpuHUMD Ccynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOM WMHAYKUMW. KapThHa JMHUM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHMKA C TOKOM. KapTMHa JNHHUN WHAYKIHAU
MAarHUTHOTO TMOJsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmonencTeiue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiKEHHOW YacTUIIbI
B OJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIMHU. [IOoTOK BEKTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABIKYIIAsA CWIA UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAsS CHJIA WHIYKUUH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUMUHU. OJEKTPOABUXKYINAS  CUJa
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHME INEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericreue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHON WHYKIIMH.

[Ipasuio Jlenna.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUIIBI UHAYKIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKINH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJI KaTYIIKHA C TOKOM.

HccnenoBanne 1eCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Ko1e0anus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KosieOaHMUS.
Mapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u (asza xosieOaHUH.
[IpyxuHHBIN MadATHUK. MaTreMaTUYEeCKUN MAsTHHK. YPaBHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpupiit  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOAHUS B
UJCAIbHOM KOJIe0aTenTbHOM KOHType. AHAIOTUS MEXKIYy MEXaHUYeCKUMU U
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KoyieOaHUsIX. BbIHYXKIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpsKEHUA.

Tpauchopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHHE SICKTPUIECCKOM
SHEPIruM. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJIeOATEIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronux kojieO0aHui.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJICOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUsI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocienoBaTENbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3IeKTPOIepeIauH.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHU Tpy3a Ha HUTHU OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mnepeMEHHOTO0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomazHumHble 60JIHbL

MexaHudeckue BOJHBI, ycnoBusi pacnpoctpanenus. Ilepuona. CkopocTb
pacnpocTpaHeHusi W JuIMHA BOJIHBL. llomepeuHble W NPOAOIBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3Iy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [IpMEeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue ycCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE WU MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHUE MTONEPEYHBIX U IPOAO0IBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHnu u Audpakin MEXaHHIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoJAspu3anus, Iudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMoauHENWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxkeHusi cBeta. [locTtpoeHune n3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMJICHUS CBETa. AOCOIIOTHBIN MOKA3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa mOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHblIii cocTaB O6enoro cseta. LBer.

CobOuparome W pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIHYCHHE,
JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM OTITHUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceerta.

TexHuueckue ycCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMonMHENHOE pPacHpOCTPaHEHUE, OTPAKEHUE M TPEJIOMIICHHE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. MoJienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenune nucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOMIBIO TPU3MBI.

[Tomy4yenue criekTpa ¢ MOMOIIbIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAJIBLHON TEOPUH OTHOCUTEIHLHOCTH
['paHnubl  NPUMEHUMOCTHM  KJacCUYeCKOM  MexaHuku.  lloctynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMMYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHGPI“I/ISI
ITOKOA.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6aHMOBOI ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHeprum (HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. Onbitel A. I'. CTosmeroBa. 3aKkoHbBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddexra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. OneiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texuuyeckue ycTpoiicTBa W MPAKTUYECKOE IMPUMEHEHHUE: (POTOIIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIIL.
[Inanerapnas mogmenp aroma. lloctynmater bopa. M3nydyenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Bomusl ne bpoiis. KopnyckyisipHO-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKICHHOE U3ITyUYEHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Ornpenenenue MIMHBI BOJIHBI JIa3epa.
HaGmronenue nMHeYaThIX COEKTPOB U3IIYUEHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl
HaGmronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTHI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa W HeilTpoHa. Hykionnas mopens snpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. SAaepubie cuibl. JledexTt macce sapa.
SnepHble peakuuu. Jlenenue u CUHTE3 s€Ep.
Anepuswiii peakrop. TepmosiaepHsiid cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPALIMH dJIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOoIecTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHE: JO3UMETP, KaMmepa
Buinibcona, siaepHbIif peakTop, aToMHas 6omoa.
Ilemoncmpayuu
CUY€TunK HOHU3UPYIOLIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol
HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Ortanbl pa3BUTUs acTpoHoMuu. [IpuKiiaiHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHUHU.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IUIAHETHI, MX BUIUMOE
JIBYDKCHUE.

CoJiiHEUHAs cHCcTEMA.

Connne. ComHeuHass akTUBHOCTh. Mctounuk sHeprum CoyHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpaMma «CHEKTPAIbHBIM KJAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» [IJI1 3BE3] TJIABHOW MOCJIEIOBATEIbHOCTH. BHyTpeHHeEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa00ma. PazOeranue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiyyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon JIynsl, manet, Maeuynoro Ilyru.

O6o0maromee NOBTOPpeHUE

Pons ¢u3ukm wW  acTpOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM c(epax NesaTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOUH KapTHHE MUpPA, pOJIb (PU3NUECKON TEOPUHU
B (GOpMHUpPOBAaHWUU TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3HU

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS ¢
Y4ETOM COJIEPIKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHbIA (akT, Tumore3a, (puanyeckas BEIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMA HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMN, TpPU3HAKA TOIO0O0US TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuueckue SBICHHUS B JKMBOW MPHUPOJE, KoseOaTeabHbIC
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, IEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TENl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJbHbIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX  pYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTPONIEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, PAAap, PAAHONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA [NPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro OoOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUHUTHh TOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIEC PE3YyJbTAThl OCBOCHUSI yueOHOTo npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CHOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCSA
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHECHHOTO
OTBbITa W OTBITA JEATECILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaNpaBICHUN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UITMU 00YUYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAAWLIMOHHBIX  OOIIEYENOBEYECKHMX T'yMaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

yMEHHUE B3aUMOJEHCTBOBATh C COLIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOH IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM,  JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HAHHUE JIUYHOr0 BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETro;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOIO TBOPUECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm NpodhecCHuOHANbHOW IEATENbHOCTH, B TOM
YuClie CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh DKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHHUE TIJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUU B OKPYKAIOUIEH CPEZE HA OCHOBE
3HAHMS 1IeJield yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,;

pacIIMpeHue OIbITa JEATEJIbHOCTH HKOJOIMYECKONM HaIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (QU3UKE;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE NeiiCTBHS
ba3oBble JJoruyeckue JaeicTBU:
CaMOCTOSITENIbBHO  (OpMYyJIMpOBaTH U aKTyallM3UpOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh e ACATEIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTECPUU HUX
JIOCTYKCHUS,
BBISIBIIATh  3aKOHOMEPHOCTA WM MNPOTHBOPEYUS B  PACCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIM3a UMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B IEATEIILHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUSX  PEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

Pa3BHUBATb KPCATHBHOC MBIIIJICHUC IIPH PCIHICHUHN JKU3HCHHBIX HpO6J’ICM.
ba3oBbie HcciaeaoBaTeJIbCKIuE I[eﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENbCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuIeHHs 3a7ad (DU3HUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHWI0O W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAaXOIWUTh apryMEHTHl I JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJTYYCHHBIE B XOJE pEUICHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3ajaud B 00Opa3oBaTeNbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 1O (HU3MKe B MPAKTHYECKYIO 00IacTh
KU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTh OPUrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMU MOJyY€HUS MHPOpMALMKU (PU3MUECKOTO COAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IOWCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnnio MHPOPMaluu pa3lIMYHBIX BHUIOB U (opm
IPEACTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh UHPOPMALIUH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMAIMOHHBIX M KOMMYHMKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOepeKeHUs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpPXKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIH U LENEeBONH ayAUTOPUH, BHIOMPAsi ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYLIECTBIJIAITh  OOLIEHHE Ha ypokax (U3UMKM U BO BHE-YPOUHOU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIUKTHBIX CUTyalldd W  CcMsIr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIL30BaTh MPEUMYLIECTBA KOMAHIHOW U UHIAMBUAYAIbHON
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JEATENIbHOCTH, OpPraHW30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJEU C MO3ULMU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YueOHbIe 1elCTBUSA
Camoopranu3anus:

CaMOCTOSTEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JACTH
Gu3MKH W aCTPOHOMUM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX U KaYECTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

J1aBaTh OLICHKY HOBBIM CHUTYaIUsIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIA;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyIbTaTOB W
OCHOBaHM;



HCIIOIB30BaTh MPUEMBI peICKCUH I OLIEHKU CUTYalluu, BLIOOpa BEPHOTO
pELICHUS;

YMETh OLICHHBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHUS MO MX
CHUYKCHHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrUX TpU aHAIU3E PE3yIbTaTOB
JIeSITeIIbHOCTH;

NpUHUMATh ce0sl, MTOHUMAasi CBOM HEJIOCTATKHU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrUX TpU aHAIU3E pPeE3yJbTaTOB
JIeSITeIIbHOCTH;

PU3HABATH CBOE MPABO U MIPABO JIPYTHX HA OIMIHUOKH.

B mpouecce noCTUXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILEHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHANIBHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCSI K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOIIEH CTPEMJIEHUE K JOCTHKEHUIO LIEIH U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBaTh HUCXOJS M3 CBOMX
BO3MOYKHOCTEH;

SMIATHH, BKIOYAONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HaBBIKOB, BKIIFOYAIONINX CIIOCOOHOCTh BHICTPAMBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHPIUKTHIL.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPa, B Pa3BUTHUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MarepualibHasi TOUKa, HHEepIHMalibHasl CUCTEMa OTCUéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYeCKuX 3a1ay;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M PaBHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUU (OXJIKICHUH ), TEIJIOBOE
paBHOBECHE, HCIAPEHHE, KOHIEHCAlMs, IUIaBJICHUE, KPUCTALIU3AIUs, KUIICHHE,
BJIYKHOCTbh BO3/TyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBSI3b MEXAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aps/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHHUE, MCTOJb3Yysl (DU3NYECKUE BEIIMYUHBI:
KOOpAWHATA, MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYyJIbC TeJa, KUHETUYEeCKasi dHEPTUsi, MOTCHI[MATbHAS DHEPrUs, MEXaHUYeCKast
paboTa, MeXaHWYECKas MOIINHOCTh, NPU OMHCAHWU TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3NYECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJTMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JaBJIIEHHE Ta3a, TeMIliepaTypa, CpeaHss
KMHETUYECKasl SHEPrUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JIAHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYeCKUe BETUUMHBI: SICKTPUUECCKUHN 3apsij,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIsS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Py ONHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUYCHUS W €JMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIIUE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIHUYNHAMU,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIMIBIL: 3aKOH BceMUpHOTO Trotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEpPruM, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIHUI CYNEPHO3UIUNA CUJI, HNPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIIOBOTO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
ANEKTPUYECKOro 3apsana, 3akoH KynoHa, mnpu 3TOM pa3nvyarh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKECHHUE W YCIOBHS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHS MX 0€30MacHOTO HCIIONH30BAHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3HUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM, MPU ATOM
dbopmynupoBaTh mpoOJeMy/3ajady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIONKEHHOTO O0OPYJIOBaHUS, MPOBOIUTH ONBIT H
(GopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX W3MEPCHHH, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHI TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYUH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHUIA B
pamMKax ydeOHOTOo »JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESTENBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1TaOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3UYECKON MOJeNbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BBIOMpPATh (PU3UYECKYIO MOJCNb, BBIICIATh (U3UUCCKUE BEIUYUHBI B (HOPMYJIBI,
HEOOXOUMBIE ISl €€ pelleHUs, MPOBOAUTh PAcU€Thl U OIIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

pelaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATD JIOTUUECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXICHHM C ONMOpOd Ha H3YYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCTIIONB30BaTh  MPU  pPEIMIEHWH  y4eOHbIX  3a7ad  COBpPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHATTM3UPOBATH MOJTydaeMyt0 HHPOpMAIIHIo;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOIIECCOB OKPYKAIOMIETO MHpAa, B Pa3BUTHE
TEXHUKW U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS TO (PU3MKE B TOBCETHEBHOW KU3HU
It o0ecriedeHuns: 6e30MacHOCTH MPU OOPAIIeHUH ¢ MPUOOPAMU U TEXHUUIECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHUS 370POBbSI U COOJIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbI, palMOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTU U
IJIAHUPOBATh AESATEIBHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJ€KBATHO OLICHUBATh
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIEeMBbl.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA IpHUMEpax poJib U MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3nYecKor KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS HW3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN AIEKTPUUECKUI 3aps, JIyd CBETA, TOUCYHBI UCTOYHUK CBETA, siACpHas
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTpHUUECKasi TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, JJIEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, IJEKTPOMarHUTHbIE KoyieOaHUs U
BOJIHBI, TPSMOJIMHENHOE pAaCHpOCTPAHEHUE CBETA, OTPa)XEHUE, MPEIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3alUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE aBlIeHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJAa, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps], CWJIA TOKA, DJIEKTPUUYECKOE HANPSKEHUE, SJICKTPUYECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTCHIIMAIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ] MU YacToTa
KojeOaHmii B KoieOaTEeIbHOM KOHTYpe, 3apsj] M CWiIa ToKa B TIpolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE paCCTOSHHE W
ONTHYECKasl CHWJIa JMH3bl, IPU OMNUCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUIA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HX OO0O3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynibl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYUHY C JPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOJb3YS
dbu3uYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (OTOHA, MEPHUOJ] ToJypacnaaa, SHEPTUsl CBSI3U
aTOMHBIX SIJIep, MPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICI
HCIIOIb3YEMbIX BEJIUYWH, UX OO0O3HAUEHUs] U €IUHHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEJIHMYMHAMH,
BBIYUCIISITh 3HAaUeHUE (DU3NUYECKOM BEJIMUUHBI,

aHAJTU3UPOBaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIL3YAd (PU3HUYECKUE
3aKOHbI M TIPUHLMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapauieIbHOIO
COCIMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoyns—JleHla, 3aKkOH 3IEKTPOMArHUTHOU
WHJIYKI[MU, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHHS CBETA, 3aKOHBI OTPaXECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHImTeHa misa dhoTodddexTa,
3aKOH COXPAHEHHUS JYHEPruHU, 3aKOH COXPAHECHUS HMMITYJbCa, 3aKOH COXpPaHECHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOT0O 4Mcia, mocTyhaaTtsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Py 3TOM pa3iinyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAXEHHUE U YCJIOBHUS (TpaHUIlBI, OOJACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJIS MTPOBOIHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh M OIKMCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO MCCIEIOBAHUIO (PU3HUECKUX SIBJICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHHI: IpPU 3TOM
dbopmynupoBaTh mpodJeMy/3agady M THUIOTE3y Yy4eOHOTO OSKCIEepHUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIO0KEHHOTO O0O0pYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHUKCHUPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPyJa MPU MPOBEACHUU HCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEICKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aDOPATOPHOTO
000opyI0BaHNS;

pemath pacy€THhIE 3a7a4ydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEIIbIO,
UCIOIb3Ys (PU3HYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33Jlauu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXoIUMbIE ISl €€ pEelICHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUEHHs (PU3NYECKON BEJIUYUHBI,

penaTh KaYeCTBEHHbIE 3a1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMopoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIONB30BaTh  MPU  pPEIIEHMM  y4eOHbIX  3aJady  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOUCKA, CTPYKTYPUPOBaHUS, HHTEPIIPETAlluU
U TIpEJICTAaBICHUS yUeOHOM 1 HAYYHO-TIONMYJISIPHON UH(OPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJy4aeMyto HHPOpMaIHIo;

OOBSICHATH MPUHIUIBI JEHCTBUS MAallUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO MCIOJB30BAHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS IO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaleHUuu ¢ TprUOopamMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHMsI 3/JOPOBbSl U COOJIIOJEHUSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

paboTath B TIpymIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0OTy TPYNIbl, PALUOHAIBHO pacnpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAEMOM MPOOIEMBI.
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