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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TPENOJaBaHUS Y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronmxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k mIaHUpyeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METAlpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYMTHIBAET HEOOXOAMMOCTb pEaIM3aLMH MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METaNpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX IPUPObI, BHICTYMAs B KAUeCTBE Y4eOHOI 0
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomuei. Mcnonab3oBaHHe U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJY4YEHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3MKH 1151 ypOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((OpMUPOBAHHE TMPEACTABIEHUN O CTPYKType IOCTPOEHHUS
¢usnueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeSTEIbHOCTHBIN MOAX0 B Kypce (DM3UKU pealln3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (GU3UKEe OOBEIUHEHBI B OONIUN CIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXO0s U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHAleHUs KabuHeTta ¢uzuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KadeCTBEHHbIX 3ajad. [lpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
HO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, TaKk U UHTErpupys 3HaHUs U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHMs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3UKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B kabunere
(GU3UKN TOJHKHO OBITH HEOOX0ANMOE JTadopaToOpHOE 000PYIOBAHNE [T BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTIeUMBAET IMOCTAHOBKY MEPEUYMCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3YyUEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBICHUM O HAayyHOM MeTOZe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHME HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMEHUMN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUECKUX 3HAHUH U
HaYYHBIX JI0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (QU3UKHU JUIsI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, HIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHE YMEHHIl MPUMEHITh TEOPETHYECKHEe 3HAHUA I OOBSICHEHHS
¢u3nUecKux SBICHUH B MPHUPOJE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  HMHTEpHpeTauud  MHPOpMAIUH,  ONpEIeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3JaHUE YCIIOBUHM JJIS Pa3BUTHUsI YMEHMM IIPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHBb) Ha YpOBHE cpenHero oomero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunble MeToabl MO3HaHUSA OKpyxarouiero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS MTPUPOIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusndeckux siBjeHid U npoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU eI TETbHOCTH JIIOICH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHUE NepeMelIeHU U
CJII0’)KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMXKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMEIeHNs MaTepruaIbHOW TOUKU OT BPEMEHHU.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuHeliHOe nBMKEHME. [I[BH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon u
yacTtoTa oOpamieHus. LleHTpocTpeMHUTENTbHOE YCKOPEHHE.



TexHudyeckue yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHUE: CHUIOMETp, JBH)XKCHHUE
CHaps/I0B, LICTTHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETA, WILTHOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI € UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronienue npuxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUSI.

HamnpaBnenue cCkopocTy Mpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, IPOWIEHHBIMH  TEJIOM  3a
MIOCJIE/IOBATEIbHbIE pPaBHBIE IIPOMEKYTKHM BpPEMEHHM IPU PABHOYCKOPEHHOM JIBHXKEHHH C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tea, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmiies. [lepBbiit 3akoH HeroToHa. MIHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cwuna. [lpunnun cynepriosunuu cuil. Bropoit 3akon HproTrona st
MartepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Buabl tpenust (mokosi, ckoyibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TEJIa B KUIKOCTH WM rase.

[ToctynarensHO€E U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MoMeHT cuiabl OTHOCUTENIBHO oOcu BpaiieHus. llnewo cunbl. YcinoBus paBHOBecus
TBEPAOIO TENA.

TexHu4yeckne yCTpONCTBA W TPAKTUUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUui paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MatepraibHOM TOYKHU (Tea), CUCTEMBl MaTepUaAIbHBIX ToUeK. IMITynbc CHIlbl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHHS UMITYJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTH CHIIBI.



Kunerndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKON
JHEPIUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[TorennmanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuuanbHble M HEMOTEHIMANbHBIE CUJbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpOMCTBA U NPAKTUYECKOE NPHUMEHEHME: BOAOMET, KOIEp, IPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3ydyeHue aOCONIOTHO HEYNPYroro yjapa C IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHHMYEeCKOW SHEpruu Teja Ha
IIpUMepe PacTsHKEHUSI pE3UHOBOTO JKI'yTa.

Paznes 3. MoJsiekyasipaasi pM3MKa M1 TepMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPUU M MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJEWUCTBUS YaCTHUIL
BelecTBa. MoJenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX TET M OOBSICHCHHE CBOHCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOH TEOPHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bele  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzobapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JUCKPETHOE CTPOCHME BeliecTBa, (ororpaduu  Moiekysn
OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJI€aTIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATyphl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucrema. BHYTpEHHsSI dHEpPruss TEPMOAMHAMHYECKONW CHUCTEMBI U
crocoObI e€ m3MeHeHus1. KoamdecTBo TeroTel U pabota. BHYyTpeHHsIsl SHEpTHs OJHOATOMHOTO



UJeaNbHOr0 ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y I€IbHAas
TEIUI0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMmoauHaMuKH. [IpumeHeHue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpO/IE.

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBHS TEIIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TeIyIOBbIX MammuHax. KoaddumueHT monesnoro nerictBus termioBoil mamuubel. [ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBH. JKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUIATellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne u KoHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEJIbHAS BJIAXXHOCTH BO31ayxa. HackleHHbIN nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHMS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszauus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHEe TEIJIOBOTO OanaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP M TICHXPOMETD,
KaJOpUMETpP, TEXHOJOTHUU TIOJIYyUYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHUH.

Cnoco06b1 U3MEpEeHUs BIAKHOCTH.

Habntoienue HarpeBaHus ¥ MIaBICHUS KPUCTAILTUYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH — 3apsf.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsHKEHHOT0 KOH/EHCaTopa.



TexHu4eckne yCTpoWCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
arnmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapajuieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37E€KTPUYECKOTO TOKa.

DJIIEKTPOABUKYILAs CHUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
JUccoanus. DIEKTPOIIN3.

DneKkTpuueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITma3ma.

TexHu4yeckne yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: aMIIepMETp, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPUOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETDP CONPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUJIOMIATH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIIECHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.



N3mepenue HneKTpOABMXKYLIEH CHJIBI HCTOYHMKA TOKA UM €r0  BHYTPEHHErO
COIIPOTHUBIICHUS.

HaGnronenue anexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
ABJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuus, mnapaboia,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUU HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, nudpgysus, ocMoc, Tenaoo0MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIAud, TEIIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M ra3oB, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOIUTUIECKAS TUCCOLMAIINS, TaTbBAHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCIIONIB30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs HUMIIYJIbCca B TEXHUKE (pakerta,
BOJIOMET M JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIyY€HHUs] COBPEMEHHBIX MaTe€pUaioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKash  3alluTa,  3a3eMIICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocrositHHbIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
MHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1noJjie MPOBOAHMKA ¢ TOKOM. KapThHa JMHUI MHAYKIUHM MarHUTHOTO MOJIsS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwna Jlopenna, e€ MOAynbp W HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuibl Jlopenua.

SIBneHne HIEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOJABIIKYIAS CWJIA HWHIAYKIUH B TNPOBOJHUKE,
JBUKYILIEMCS IOCTYINATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIMH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIeE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSHHbIE MAarHUThI,
AJIEKTPOMArHUTBI, MJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBrIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOIABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUSA

Konebarenpnass cucrema. CBOOOHBIE MexXaHHUYECKHe KojieOaHus. [apMoHMUecKue
kosebanus. Ilepuon, wactora, amrmumryna U ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE SIIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
KOJIeOATeIbHOM  KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUICATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpeacraBnenne o 3aryxaromux KojieOaHUsX. BBIHYK/IEHHbIE MEXaHHUUYECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[Tepemennbiil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBoactBo, mepemadya W MOTpeOIEHUE SIECKTPUUYSCKON IHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoiiCTBA M TPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeNbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KoieOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HamlpsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mosienb TUHUY 3IIEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOa MAJIBIX KoJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.



HccnenoBanne TmepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciioBus pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS HM3JIy4YEHHUs AJIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B snextpomarunutHoil BoiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUe, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TejeBuaeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHu4yeckue yCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAHIIMHE, pajiap, paauoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHunu u aupakin MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX ~ BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJisipu3anysi, 1udpakuus, HHTepGEpPCHITHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OAHOPOIHON cpefie.
JIyud cBera. TOYEUHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIIEHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus cBeta. CnoxxkHbIi cocTaB 6emoro cera. L[ser.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JnuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHiia TOHKON NUH3BI. [locTpoeHre n300pakeHuil B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX NCTOUYHHUKOB.

Hudpakmus cBera. [udpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYMOB TPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4eckne yCTpOWCTBAa M TPAKTUYECKOE TPHUMEHEHHME: OYKH, Jiyma, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIHOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu



[IpsamonuHetHOE pacHpOCTpaHEHUE, OTPAKECHHE U TpeIomiieHue cBeta. OnTudeckue
puOOpBHI.

ITonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[TomrydeHue cieKTpa ¢ TOMOIIBIO TU(PPAKIUMOHHON PEMIETKY.

Habmoienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne noka3aresns IpesioMICHUS CTEKIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. [locTymarsl cneuuaibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTM CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHUE IJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3Hepruu (GOTOHA C €ro YacTOTOH. DHEprust U UMIYJIbC
doToHa.

OtkpeiTie u ucciegoBanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3aKOHbI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuia» dportodrddexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue yCTpOHCTBa M TNpaKTHUECKOe NpUMEHeHHue: (hoTorneMeHT, (OTONATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. [lnmanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u normnomieHue GOTOHOB IpHU MEpPEXoje aroma C
OJIHOTO YpOBHSl DJHEprum Ha JApyro. Buasl cnekTpoB. CHeKTp YpOBHEW 3HEpPIHHM aroma
BOJIOpOJA.

BonnoBssle cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyuEHHE.

TexHuueckne YCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPAIbHBIA aHaJIU3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.



HabGnronenne nuHEHYaThIX CIICKTPOB MU3TyYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Hab6nronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOCHUS  sifpa. OTkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpenenenno coctaBa paaAuoakKTUBHOTO U3ITYYESHHUS.
CaoticTBa anb(da-, 6era-, raMma-u3IydeHus. BiusiHue paguoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopenp siapa ['eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIN OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepusiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTHUBBI  SAECPHOU
HHEPTreTUKHU. DKOJOTUUECKHUE ACTICKTHI SICPHOIN YSHEPTETHUKH.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoapl HaOMIOAEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4yeckue yCTpONCTBAa U MPAKTHYECKOE MPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusam).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3Butus acTpoHoMmuu. llpuxiiagHoe UMW MHpPOBO33pPEHUECKOE 3HAUYECHUE
aCTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConneuyHast axkTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U BOJonK CoJIHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIpaxX TAJAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNIEHUs] MOJI0KEHHUs HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee moBTOpPEeHNE

Posib Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUYECKON cdepax [esATeNIbHOCTH 4YeJOBEKa, poJib U MecTo (U3MKM U acTpOHOMUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU



MIPEACTABICHHUH 0 PU3NYECKON KapTHHE MHUPA, MECTO (PU3MUECKON KapTHHBI MUPa B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIC.

MesxknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kiacce OCYyIIECTBISICTCS C y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAY4YHBIA (DaKkT, rumore3a, (Qu3WdecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIWH,
MPU3HAKU I0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dMEKTpUYECKUE SIBICHUS B XUBOW MPHUPOJE, KOJCOATENbHBIC IBIMIKCHUS B
JKUBOM TpUpOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpPHUPOJAE, NEHCTBUE paguallii Ha KHUBBIC
OpTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIM4eckash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJIH, 3aJIeKH MarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, TIPECKA3aHNE 3eMJICTPSCECHUH.

Texnonoeus: MTMHUM DIEKTpOIIepeiad, TeHEPaToOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
WHAYKIIMOHHAS T1€4Yb, panap, pPaJuoNpuUEMHUK, TENeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mpenmera «®Du3uMka» Ha YpOBHE CpEIHEro oO0mEero oO0pa3oBaHUs
(0a30BBIi  YpOBEHb) JOJDKHO  OOECIEUUTHh  JIOCTHXKCHHE  CJICIYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPEAMCETHBIX O6pa3OBaTCJ'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNIbTaThl OCBOCHMs yueOHoro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHEHTAllM, IIO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pPaCIIMPEHHUE JKU3HEHHOIO OIBITa U OIBITA AEATEIBHOCTU B IPOLECCE pPealu3allid OCHOBHBIX
HallpaBJICHUN BOCIIUTATEIbHOMN IE€ATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEpEcax TIpakJaHCKOro oOIliecTBa,
y4acTBOBATh B CaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHu3altu;

YMEHUE B3aMMOJICHCTBOBATh C COLUMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKLIMSAMU M Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU M BOJIOHTEPCKOM IESATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;



[ICHHOCTHOE OTHONIICHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CHOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYHUBOTO Oy TyIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS

UHTEpEeC K pa3muuHbiM chepaM mpodecCHOHATHHOW JEATENLHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymei
npodeccuu U pean30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (pU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4€eCKOro BOCIIUTAHUS

c()OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYLIECTBJICHUE JEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOMYHMBOTO pa3BUTHS YEIIOBCUCCTBA,

paclIMpeHue OIbITa JEATEIBPHOCTH OSKOJOTMYSCKON HAMpaBJICHHOCTH HAa OCHOBE
UMCIOINXCS 3HaHUH 10 (PU3HKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHME I[CHHOCTU HAyYHOU JICATEIIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YyUCHUS (PU3MKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIPHOCTh HHINBUYaIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE el CTBUS
ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3MpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIIATh UEN JIEITEIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;
pa3pabaThIBaTh IUIaH PEIIEHUS TPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBBI B JOCATCIBHOCTL, OILI€CHHUBATh COOTBETCTBHUEC pe3yJ'IBTaTOB OeiIAaM,
OLICHUBATh PUCKU ITOCIEACTBUM NEATEIBHOCTH;
KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peIHeHI/II/I KN3HCHHBIX np06neM.
ba3zoBble nucciiegoBarebCckue JeMcTBUA.
BIIAACTH HaquOﬁ TepMHHOHOFHefI, KIIDYECBBIMU IOHATHUSIMU U METOAaMU (1)1/131/1'-1601(0171
HayKU;
BIIJICTh HaBBIKAMH YYEOHO-MCCIIEOBATEIBCKON M MPOSKTHOM NEATETLHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS 3a1a4
@Hanecxoro conepncaHm[, HpI/IMeHeHI/IIO paSHHqHBIX METOJ0B ITIO3HAHUS,



BJIAJICTh BHUJIAMH JICATEIBHOCTH MO TOJYYECHHIO HOBOTO 3HAHHS, €r0 WHTEPIpPETAINH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTyalMsiX, B TOM 4YHUCIE TpHU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITH TPUYMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3MpPOBaTh 3aj7ady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHTBhI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,
3aaBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aHAJTM3UPOBATh IIOJNIYYCHHBIE B XOJ€ pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpPMYyTUpPOBaTh COOCTBEHHBIC 33aJaud B 0Opa30BATEIBHON JEATEILHOCTH, B
TOM YHUCJIC TIPU U3yYCHUH (PU3UKY;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXObI ¥ PEIICHHUS,

CTaBHUTh POOJIEMBI H 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

Padora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMU MOJy4YeHUs MHDOpMAUK (HU3NUIECKOTO COJCPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBISATh TIOMCK, AaHalu3, CHCTEMATH3alHI0 W
UHTEPIPETALNIO0 HHPOPMALIUU PA3IHYHBIX BUJIOB U ()OPM MPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIB30BaTh CPEJCTBA HMH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPTaHM3alMOHHBIX 3a/1a4 C COOJIIOIEHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30IMIaCHOCTH, THTUECHBI, PECYpCOCOCPEKEHUS, TPABOBBIX H
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (U3UYECKOTO COJCPKAHUS B padIMYHbIX (GopMmarax ¢ yd4EToM
Ha3HAueHUS WHPOpPMALMKU W [EJIEBOM ayIWTOpWUH, BBIOMpas ONTUMAIBHYIO (GOpMY
NPECTABICHUS U BU3yaIH3allHH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITh O0IIEHNE HAa YpOKaX (DU3UKH U BO BHE-YPOUHOU I€ITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOI0 TOYKY 3PEHHUS C HMCIOJb30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW JESATEIbHOCTH, OPraHHU30BBIBATH W KOOPAMHHUPOBATH
JIEUCTBUA MO €€ NOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPaCHpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEH C TMO3UIUMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B PA3JIUYHBIX CHUTYyaIlUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENLHOCTh B o0OjacTu (GpU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUThH U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSTENIBHO COCTABJIAITh IUIAH DPEIICHMs] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTECHHII;

JIaBaTh OLEHKY HOBBIM CUTYaIIHSIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO DJPYIULUUMHA B 00JacTH (U3HKH,
IIOCTOSIHHO ITOBBIILIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHbBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JCHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTAaTOB JACSITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npomiecce qocTHREHMS THIHOCTHBIX PE3YIbTATOB OCBOCHHSI IIPOTPAMMBI 110 PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJJIEKT, PEANoaraoumi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOUIEH CTPEMJIEHHE K JOCTHKEHUIO ILEIH U YCHEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYrHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

NPEIMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOMU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOH
JIeITEILHOCTH JIIOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHHUS H3YUYEHHBIX (PU3MUECKUX MOJEJeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, HAealbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH DJIEKTPUUECKHUM 3aps] NPU PELICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEPIHs, B3aumonencTeue Tten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU



(oxJaXxIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHMs raza IIPU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBA3b MEXJy IapaMeTpaMH COCTOSIHMsI ra3a B H30Mpolieccax, 3JeKTpu3alus Tel,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IyTh, NEPEMELLIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIa, UMIIYJIbC Tejla, KUHETUYecKas
SHEprus, NOTEHLMAJIbHAs SHEPrus, MexaHudyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UUECKUN CMBICH HCIOIB3YEMbIX BEIHYUH, HX
0003HaueHMsI U €JUHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILNE JAHHYIO (GU3NYECKYIO BEJIHUUUHY
C IpyTUMU BEJIUYUHAMU;

ONKCBHIBATh HU3YyYCHHbIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIE SBJICHUSA, HCIIOJb3YS
¢u3nueckue BENIWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash DSHEprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4HAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEILUIOBOTO
JIBUTATEIIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOJIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHUIBL, HAXOTUTH (OPMYIBI, CBS3BIBAIOIIAE JAaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

ONMCHIBATh U3yUYECHHBIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKUM 3apsil, 3JIEKTpUYECKOe IOJIE,
HANpsDKEHHOCTh  IOJIS, IOTEHIMAJ, pPa3sHOCTh MOTEHUUAIOB; MpPU ONUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarorenus, |, |l u Ill 3axkonsr HproTOHa, 3aK0OH coXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHMYECKOW 3HEPruM TEIJIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOrO 3apsiya, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuy4aTh yCIOBUS MX O€30MaCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MYECKUX SBJIEHUI U TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEeJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHHsS (HU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCOO M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSAMBIX HW3MEPEHUHl, MpH OSTOM KOHCTPYUPOBATb YCTAHOBKY, (HUKCHpPOBATH pPE3YIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIHUI] U IpadUKOB, JeNaTh BBHIBOJbI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnroaarh mpaBuia O€30MacHOro TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4d BbIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS,

UCIONIb30BAaTh NpPU pPEIICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TIPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATh MOJTy4aeMyl0 HH(POPMALIHUIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA MO (U3UKE B IOBCEJHEBHOM >KU3HU I
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHUS 310POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KalolIei cpee;

paboTaTh B TpyIIE C BHIIOTHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH PabOTy
TpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEpax posib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MYECKHe SBIECHUS (MPOLIECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJIi Ha TPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejromiieHue, wuHTepdepeHus, Iupakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuit 3¢ dekt (poroaddexr), CBeToBOE AaBleHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIlleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEI) M DJIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsOKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIIKYIIAs CHIIa,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOJA W 4YacToTa KoyeOaHuid B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUU TMPAaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX O0O0O03HAu€HUs M EAUHHUIBL,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEITHUYNHAMU;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBIEHUS W TPOLECCHI, HCMONb3YysA (PU3HMUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, [UTMHA BOJHBI M YacTOTa CBETa, SHEPTHS U
UMIynbCc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI WCIIONB3YEMbIX BEIUYMH, MX OOO3HAYEHUS |
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTHMMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHUE (PH3UUECKON BEITMYHMHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
NPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH



IPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpaHEHMs] HMIYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIro 3apsja, 3aKOH COXpaHEeHMs
MacCOBOTO 4YHCIIA, MOCTyNaThl bopa, 3aKkOH pajMOaKkTUBHOIO paclajga, IpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
00jacTh) IpPUMEHUMOCTH;

OIpesieNATh HAlpaBiIeHWE BEKTOpa MHIYKIMHM MarHUTHOIO IOJS MPOBOJAHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MNIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHUMEHTa, CcoOuUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYUYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEe Tabmul M rpaduKoB, JAenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEIOBAHHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEJCHUM HCCIENOBaHMM B paMKax
y4eOHOrO SKCHEPHUMEHTa, Yy4eOHO-MCCIENOBAaTEIbCKONH M  IMPOEKTHOW JESATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOPpHOro 000pYyOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Ml BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaueHHs! (pr3nyecKoi BEIMYHMHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOUKY
paccyXIeHUI ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3aJad COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh MOJTy4aeMyto HHPOPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BHTHE
HaYKH, B 00BsACHEHHE IPOLIECCOB OKPYKAIOILIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHif;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHUsI 3/J0POBBS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KAIOILE cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIIBHBIX POJIeH, IIIaHUPOBaTh paboTy
TPYIIBI, PAaMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIEHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
w/n HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI Beero Konrpoabsneie  IIpakTuyeckue 00pa3oBaTe/bHBIE
padoTshI padoThI pecype
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 Egggﬁﬁf:{ﬁ)ﬁ%ﬁf A1bF72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuka ! https://m.edsoo0.ru/7f41bf72
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 Egggﬁﬁ:&;ﬁgﬁ}% A1bF72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TeOpUn 9 1 Eggsj'lll/llr?:éf;groullif A1bF72
bubnuoteka [JOK
3.2 OCHOBHI TEpMOZHHAMUKH 10 1 https://m.edsogru/7f41bf72
3.3 ArperatHble cOCTOsIHUS BetecTBa. Da3oBbIe MEPEX0IbI 5 Egggﬁr?:;;ﬁouﬁ f41bf72
Hroro no pazaeny 24
Paznea 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 1 https://m.edso00.ru/7f41bf72
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bubmuorexa [JOK

4.2 [TocTOSsTHHBIN 3NIEKTPUYECKUIA TOK. TOKH B pa3IMYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazmeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posbie)
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padoThI padoThI pecype
Paznea 1. 3JIEKTPOJANHAMUKA
1.1 MaruutHoe noJie. DJIeKTPOMarHuTHAsT UHIYKIIHUS 11 1 3 Bubmorexa LIOK
' ) YK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnuyeckue 1 3JeKTpPOMarHuTHbIE KoJIeOaHus 9 1 bubmiorexa LIOK
' https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.2 MexaHuuyecKue 1 3J€KTPOMarHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 OnTuia 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcCHOBBI crielIMAIbHOM TEOPUH OTHOCUTEIBHOCTH 4 1 bubmiorexa LIOK
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4.1 DJ1eMEHTHI KBAHTOBON OIITUKHA 6 Bubmiorexa HOK
' https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
e Crpocnue aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 AToMHOE 51pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paszgen 5. DJEMEHTBI ACTPOHOMUHU U ACTPOOU3UKU
bubmuoreka [JOK
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuatomiee nosTopeHnue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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