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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHsS Ha ypOBHE cpeaHero oOiiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOM MporpaMMel, npeacraBieHHbix B @I'OC
COO, a Ttaxxe c yd€tom (enepanbHO pabodeil MmporpaMmbl BOCIHMTAHUS W KOHIEMIIMU MpPETojiaBaHus y4eOHOTro
npenmera «®@usuka» B oOpa3oBaTeNbHBIX opraHuzauusx Poccuiickoii ®enepanuu, peaqu3yOLUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mporpamMmbl 1Mo (U3MKE HANpaBieHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa
oOyuaromuxcsa 10-11 kmaccoB npu oOyueHun ux (usuke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO
nonxoja. [Iporpamma no gusuke coorserctByet TpedoBanusiM GI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM
U MeTalpeJIMETHBIM pe3yjbTaTaM OOYy4YeHUSs, a TAKKe YUUTHIBAET HEOOXOJUMOCTh pealn3allii MEKIIPEAMETHBIX CBA3EH
($U3MKU C eCTECTBEHHO-HaYyYHBIMU Y4€OHBIMU TIpeMeTaMu. B Hell onmpenenstoTcsi OCHOBHBIC 1€ U3YYeHUs! (PU3UKU Ha
ypOBHE cpenHero ooOmero o0pa3oBaHMs, IUJIAHUPYEMbIEe pe3yJibTaTbl OCBOCHUS Kypca (U3UKU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOCHUS Kypca (pu3uMku Ha 6a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE PE3YJIbTATHI

10 ToJIaM 00y4YeHHS,;

e cojepkaHue yueOHoro npeaMera «Du3ukay 1mo rogaMm o0y4eHus.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyecTBE Y4eOHOro mpeaMera B IIIKOJIE,
BHOCHUT CYIIECTBEHHBIM BKJIQJ B CHCTEeMYy 3HaHMM 00 okpyxarmem wMupe. IlIkoapHbIE Kypc Qusnkm —
CUCTEMOOOPA3yIOIUi Il €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE
MPOLIECCOB U SBJICHUM, M3y4aeMbIX XUMUEH, Ouonorueu, pusmdeckoil reorpadueit m actpoHomwueit. VMcmons3oBanue u
aKTUBHOE NpPHUMEHEHHE (PU3UUECKUX 3HAHHUM ONpeaenseT XapakKTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMs] HOBBIX MAaTE€pHaOB C 3aJaHHBIMM CBOMCTBAMHU W JPYIHX.
W3yuenre (U3MKH BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa OOYyYaroIIUXcCs, B
GopmMupoBaHue YMEHUI MPUMEHATH HAYYHBIA METO/] TIO3HAHUS MPU BBIMOJIHEHUN UMH Y4€OHBIX UCCIICIOBAHUMN.



B ocHoBy kypca (u3uMKu [ YpOBHS CpeaHero ooOmero oOpa3oBaHUs MOJIOKEH pA HACH, KOTOpbIE MOYKHO
paccMaTpHBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHUS.

Hoesa yenocmnocmu. B cCOOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKHU 3aBEPILIEHHBIM, OH COJEPXKUT MaTepuai u3
BCEX pa3/iesioB (DU3UKHU, BKIIFOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (UMK OObEIMHEH BOKPYT (DU3MUECKUX TEOPHUH.
Benymum B kypce gBisieTcst popMUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIIECTBE U IOJIE.

Hoesa ecymanumapuzayuu. EE€ peanusaius npeanoyiaraeT UCIOIb30BaHUE TYMAaHUTAPHOTO MOTEHIMaNa (HU3NYEeCKOM
HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (DU3UKU C PA3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MTpodIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qusuku npesmnosiiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIT0KEHUIM U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEACTBOM BBEACHUS AJIEMEHTOB COACPKAHUS, MOCBSIIEHHBIX YKOJIOTHYECKUM
npobjeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takke OOCYXIeHHs Ipodiem
palMoOHAIBHOTO IPHUPOJOTNIONIb30BaHMSI U SIKOJIOIMUECKO 0€3011acHOCTH.

Crep)KHEBBIMHM 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpEAHEro oO0Iiero oOpa3oBaHUs SBISIIOTCS (hU3MUECKUE
Teopuu ((popMHUpPOBAHUE NPEACTABICHUIN O CTPYKTYpe MOCTPOEHUS! GU3NIECKON TEOpUH, posid (PyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLUIIOB B COBPEMEHHBIX MPEIACTABICHUAX O IMPUPOJE, IpaHULAX IPUMEHUMOCTH TEOPUM, I OIHMCAHMS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-AESATEIbHOCTHBI MOAX0A B Kypce (U3MKH peanu3yercs IMpexae BCero 3a CuéT OpraHu3aliu
HKCIIEPUMEHTANIBHOMN J1eATeIbHOCTH o0yuaromuxcs. [ 0a30Boro ypoBHs Kypca (GU3UKH — 3TO UCIIOJIB30BAHUE CHUCTEMBbI
(bpOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JabopaTOpHBIX pPabOT, KOTOpbIE B TMporpamMme Tmo (QU3MKe
00BbEIMHEHBl B OOIIMH CHUCOK YYEHHMUECKHX MPAaKTHYECKUX paboT. BriieneHue B yka3aHHOM IepeuHe J1abopaTOPHBIX
paboT, MPOBOAMMBIX JUIsI KOHTPOJS U OLIEHKH, OCYLIECTBISIETCS y4aCTHUKaMU OOpa3oBaTENbHOTO IMpOIecca MUCXOMAs U3
O0COOCHHOCTEW MJIAHUPOBAaHUS U OCHAIeHUs KaOuHeta ¢u3uku. [Ipum 3TOM obecrneunBaeTcsi oBnajgeHNEe O0yYaIOIIUMUCS
YMEHHUSMHU NPOBOJUTH KOCBEHHBIE N3MEPEHUS, UCCIICJOBAHNS 3aBUCUMOCTEN (PM3NUECKUX BEJIMYUH U TIOCTAHOBKY OMBITOB
10 MPOBEPKE NMPEITI0KEHHBIX TUITOTES.



bonbmioe BHUMaHHE yHIENsSeTCs PELICHUIO PACUETHBIX M KA4yeCTBEHHBIX 3anad. [Ipu 3ToM amsa pacu€THBIX 3amad
MIPUOPUTETOM SIBIISIFOTCS 3a]]a4M C SBHO 3aJJaHHON (PU3MUECKO MOJEINbIO, MTO3BOJIAIONINE MPUMEHSATh U3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3ziesia Kypca, TaKk U UHTErPpUPYs 3HAaHUS U3 Pa3HbIX pa3AeioB. s KaueCTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIIIIOTCA 3aJIaHUs Ha O0OBSICHEHHE MTPOTeKaHUs (PU3NUYECKUX SIBIICHUM U MPOIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyroIue Beioopa Gu3nueckoil MoIeNu JIJIsi CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootrBerctBum ¢ tpeboBanusmu ®I'OC COO k MarepuasbHO-TEXHUUECKOMY OOECIEUEHUI0 Y4eOHOTO mpoiiecca
0a30BbIN YPOBEHb Kypca (PU3UKU Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus T0HKEH U3YUaThCsl B YCIOBUSIX TIPEAMETHOTO
KaOuHeTa (PU3UKU WIH B YCIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAY4YHOTro IuKIiIa. B xaOunere
bu3uKH 10HKHO OBITH HE0OX0AMMOE J1abopaTopHOEe 000PYI0BAHHUE ISl BBHITIOJTHEHUS YKa3aHHBIX B IIporpaMmMe Mo (u3uKe
YUCHUYECKUX MPAKTUIECKUX PAabOT U IEMOHCTPAIIMOHHOE 000pYOBaHHUE.
JleMoHcTpamonHoe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHUMAJIBLHOW JOCTaTOYHOCTH H
obOecrieurBaeT IMOCTAHOBKY IEPEUUCICHHBIX B TIporpamMMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpAIlUi IJisi HMCCIIeI0BaHUS
M3y4aeMbIX SIBICHUHN U MPOIECCOB, IMIUPUUECKUX U (DyHAAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.
JlaGopatopHoe o00OpymOBaHME [JIsi YYEHUUYECKUX MPAKTUYECKUX padOT (GopMUpYETCSs B BHJIE TEMaTUYECKUX
KOMIUIEKTOB M oOOecreunBaeTcss B pacué€re OJHOr0 KOMIUIEKTAa Ha JBYX oOydaromuxcs. TeMaTHYecKhe KOMILIEKTHI
1abopaTopHOTrO O00OPYAOBaHUS JAOHKHBI OBITH TTOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJb30BAaHUHM AHAJIOTOBBIX U HU(PPOBBIX
npuOOpPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B BUIC IIU(PPOBHIX TA00PATOPHUH.
OCHOBHBIMHU LIETISIMUA U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBaHre HHTEpeca MU CTPEMJICHUS OOYYalONIMXCS K HAy4HOMY H3YYEHHIO TMPHUPOJBI, Pa3BUTHE HX
MHTEIJIEKTYaIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJAE MO3HAHUS W (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOIICHHS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (QopmMupoBaHHEe HAay4YHOTO MHPOBO33PEHHMSI KaK pe3ylbTara WU3YYCHUS OCHOB CTPOCHUS MAaTepuul W
(byHIaMEeHTaTbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBanHe yMEHUI OOBSICHITH SBJICHUS C UCIOJIb30BAaHHEM (PU3MUECKUX 3HAHUI M HAYIHBIX JIOKA3aTEIHCTB;

e (QopmupoBaHue mnpenACTaBICHUN O poiau (PU3UKH 71T Pa3BUTUS JPYTMX ECTECTBEHHBIX HAyK, TEXHUKH W
TE€XHOJIOTHUH.



JlocTrkeHue 3TUX 1elield 00ecleuynBaeTCs PEeIIeHHEM CIEeAYIOUMX 3a/4ad B MPOLEcce M3ydeHUs Kypca (pU3UMKHU Ha
YPOBHE CPEIHETO 0011IeT0 00pa30BaHUA:
e TMpuOOpeTEeHUE CHUCTEMBbI 3HAHUU 00 OOHUX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKIKOYAs
MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AJIIEMEHTBI acCTPOYU3UKH;
e (QopmMupoBaHre YMEHUU MPUMEHATh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS (PU3NYECKUX SIBICHUN B MPUPOJAE U
JUISL IPUHSATHS MPAKTUYECKUX PEIICHUN B TTOBCETHEBHOM JKU3HU;
e OCBOEHHE CIIOCOOOB pEIIeHUS pa3du4HbIX 3aJad C SBHO 3aJaHHOM (QU3MYEeCKON Mojenbio, 3ajad,
10JIpa3yMEBAIOIINX CAMOCTOATENLHOE CO3/1aHle (PU3NUECKON MOJIeIH, aJleKBAaTHON YyCIOBUSM 3a/1a4u;
e TOHUMaHUE (PU3NYECKUX OCHOB U MPUHIMUIIOB JIEUCTBUS TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTHYECKUX MPOLIECCOB,
UX BIIMSAHUS HA OKPYXKAIOIIYIO CPENY;
e OBJIQJICHHE METOJaMU CaMOCTOATEIHHOTO MIAHUPOBAHUS U MPOBEEHUS (PU3NUECKUX IKCIEPUMEHTOB, aHAIN3a U
UHTEpIpeTaluu nHHOpMAaIUH, ONPEACIICHNUS IOCTOBEPHOCTH MOJIYyUYEHHOTO PEe3yJIbTaTta;
e CO3JIaHUE YCIIOBUU JUIsl pa3BUTHUSI YMEHUI MPOEKTHO-UCCIIEI0BATENHCKOM, TBOPUECKON IEATETbHOCTH.
Ha u3ydyenue ¢usuku (6a30BbI YpOBEHBb) Ha ypOBHE cpeaHero obiiero oopa3zoBanusi otBoautcs 136 ydacos: B 10
Kiacce — 68 yacoB (2 yaca B Hefeno), B 11 kiracce — 68 yacoB (2 yaca B HEJICIIO).
[Ipennaraemspiii B mporpamMme 10 (QU3MKe TMepeueHb JabopaTOpHBIX U TMPAKTHUYECKUX paboT sBIseTCA
PEKOMEHIOBaHHBIM, YUYHTENb JIeJaeT BHIOOP MpOBEACHUS TabOpaTOpHBIX PabOT M OMBITOB C YyYETOM HHAMBUAYAJIbHBIX

0COOCHHOCTEH 00yYarOIITHXCS.
COJEPXAHUE OBYUEHMUSI

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUSA
®usuka — Hayka o npuponae. Hayunble METOIBI MTO3HAHUS OKPYXKAKIIEro Mupa. Ponp 3KkcnepuMeHTa U TEOpUHU B
Mpoliecce MO3HaHUS MPUPOJIBI. DKCIIEPUMEHT B (pHU3UKe.
MogenupoBanue puznuecKkux sBICHUN U npoueccoB. Hayunbie runore3sl. Gu3nueckue 3aKOHbI U TeOpuu. [ paHuIbl
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [[pHHIIUTT COOTBETCTBUS.



Pons u Mecto pusuku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KAapTUHBI MHUpPA, B MPAKTUUYECKOU NESITEIHHOCTH
JOEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe BrmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKeHUsl. CucteMa otcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpefHSISI CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUaIbHON TOUYKH, HX
MIPOCKIIMU HAa OCH CUCTEMBbI KoopauHaT. CI0KEHHE MePEeMENICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMpsSIMOJIMHEHHOE IBIKEeHHE. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IyTH U TIEPEMEILICHHS] MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe najzieHre. Y CKopeHre CBOOOTHOTO TMaJICHHUS.

KpuBonuneitHoe nBHkeHHE. [[BH)KEHME MaTEepUaJIbHOM TOYKHM MO OKPYKHOCTHM C IIOCTOSIHHOM MO MOAYJIIO
CKOPOCTBI0. YTJIOBas CKOPOCTh, JIMHEWHas cKopocTh. [lepros u yactota oOpamenus. LleHTpocTpeMuTeIpHOEe YCKOPEHHE.

Texaudeckue ycTpoHCTBa M MPAKTHUECKOE MPUMEHEHHE: CIUIOMETp, ABWIKCHHUE CHApPSIOB, IEMHBIE U PEMEHHBIC
nepeaavm.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCUETA, MILTIOCTPAIMS KHHEMATHUECKUX XapaKTEPUCTHK JIBUKCHUS.
[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHne Ten B BO3AyXe U B pa3pekKeHHOM ITPOCTPAHCTRBE.

HaGmonenne nBuKeHUs Tela, OPOIICHHOTO 10T YIJIOM K TOPHU30HTY M TOPHU30HTAIIBHO.
N3mepenune yckopeHuss CBOOOTHOTO ITaICHHUS.

HamnpapiieHre CKOpOCTH TIPH ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEAEICHUSI MTHOBEHHOU CKOPOCTH.



UccnenoBanne COOTHOMIEHUSI MEXAY MyTSAMH, MPOWJICHHBIMU TEJIOM 3a IOCIEIOBATENbHBIE PAaBHBIE MPOMEXKYTKH
BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKEHHUM C HAYAJIBHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus teiaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHumn otHocuTensHOCTH ['anunes. [lepBoiid 3akoH Herotona. UHEpUManbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun cynepno3uiniuu cui. Bropoii 3akon HeloToHA 119 MatepuanibHOM TOUKHU. TpeTuil 3aKoH
HproToHa 11t MatepuanbHbIX TOUEK.

3akoH BceMupHOro Tiarorenus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoabxkenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUSI CKOJIbKEHUS U
cuia Tperus nokos. Koadgdumuent tpenus. Cuna CONpOTUBICHUS MPU JIBIXKCHUH Tejla B KUJIKOCTH WU Tase.

[TocTynarenapHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpaleHus. [inedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

TexHuueckne yCTpoUCTBA U MPAKTUYECKOE IPUMEHEHUE: OAIMNITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUH.

CpaBHEeHUE MacC B3aMMO/ICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopmuvle pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT uX AedopMaiium.

HccnenoBanue yCcinoBUM paBHOBECHS TBEPAOIO TEJa, UMEIOLIETO OCh BPAIIECHHUS.

Tema 3. 3akoHbl cCOXpaHeHUA 8 MEXAHUKE

NMnynbe maTepuanbHOM TOYKM (Teia), CUCTEMbl MaTepUalIbHBIX TOueK. MIMIyiIbC CHIBI U M3MEHEHHE HMITyJbca
Tena. 3aKOH COXPaHEHUsI UMITYJIbCca. PeakTUBHOE JBHXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepuaibHON ToUuku. Teopema 00 N3BMEHEHUN KUHETUYECKOU SHEPTHUU.

[ToTennuanbuas sueprus. [loTeHuuanbHas 3Heprust ynpyro aepopMupoBanHoi npyxuHsl. [loTeHnnanbpHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTennuanbHple U HEMOTECHIIUATbHBIE CHIIBI. CBsI3b PabOTHI HEMOTECHIIMAIBHBIX CHUJI ¢ U3MEHEHHEM MEXaHUYEeCKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TIBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[Tepexo MOTEHIMAIBHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.

UccnenoBanne cBsi3u pabOThl CUJIBI C HM3MEHEHHEM MEXaHMYECKOW OJHEPruu Tella Ha TpPHUMEpe PACTSHKCHUS
PE3UHOBOIO KI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OMBITHOE 000CHOBaHUE. BpOYHOBCKOE JBHKEHHUE.
Hudbdys3us. XapakTep IBIKCHHUS WM B3aHMMOJCHCTBHS YaCTHUI BelIecTBA. MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX



Te1 U OOBSICHEHUE CBOMCTB BELIECTBAa Ha OCHOBE ATHX Mojenei. Macca u pazmepsl Mosekyis. KonaudecTBo BemiecTsa.
[ToctostnHass ABorajpo.

TemnoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. Illkana remneparyp Lenscus.

Mopens wuaeanpHOro rasa. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOM TEOpPUM HWICAJbHOIO Trasa.
AOGcomnoTHas TeMrepaTypa Kak Mepa CpelHEed KHUHETHMYeCKOW HHEpruu TeIUIOBOro JBMXKEHUs dvactull raza. lllkana
temrniepatyp KensBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelpona. 3akon JlanbproHa. M3omponecchl B
UJeaIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. [ 'paduueckoe mnpeactaBieHUE H30MPOIECCOB: H30TEpPMa,
nu30xopa, uzobapa.

TexHuuyeckue ycTpouCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIeCTBA, (poTorpadun MONEKyJl OpraHuYECKUX COCTMHEHUN.

OmnbiTel 0 MU PY3UHN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopuens onbita HTepHa.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUSI.

Mogens, HILTIOCTPUPYIOLIAsi IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OMnbIThL, WTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UI€ATIbHOIO ra3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, iabopamoprusie pabomol

Onpenenenne macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HU3MEpeHUH OOBEMa KOMHATHI, JABJICHHUS U
TEMIIEpPAaTypbl BO3/1yXa B HEM.

NccenenoBanne 3aBUCUMOCTH MEXAY IIapaMeTpaMU COCTOSTHUS pa3peKeHHOr0 rasa.

Tema 2. Ocnosbl mepmooOuHamMuKku

Tepmonunamuueckas cucrema. BHYTpeHHsIST sHeprus TEpPMOAMHAMUYECKOW CHUCTEMBI M CIOCOOBI €€ HM3MEHEHHS.
KonnuectBo Ttemnorsl m padora. BHyTpeHHSsE SHeprus OJHOATOMHOIO HJI€aJbHOro Tras3a. Buael Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLHs, U3JIydeHUE. YJIEJbHAas TEINIOEMKOCTh BemecTBa. KoJMYeCTBO TEIUIOTHI IpH
TerIonepenaye.



[Tonsitue 00 annabarnom mporuecce. [lepBriil 3akoH TepmoauHaMuku. [I[puMeHeHue nepBoro 3aKkoHa TEPMOJIMHAMUKHI
K u3onpoiieccam. ['paduyeckas uatepnperaius padoThl raza.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh Ipo1ieccoB B PUPO/IL.

TernnoBeie MamuHbl. [IpUuHIUNB AEHCTBUS TEIUIOBBIX MaivH. [IpeoOpa3oBaHus >HEpPruM B TEIUIOBBIX MalllMHAX.
Koaddunment nonesnoro nevictBus TerioBodt Mamuubl. [{ukn KapHo u ero xod(p@UIMEHT MOJIE3HOTO JIEUCTBUS.
DKOJIOTUYECKUE MPOOTIEMBI TETJIOIHEPTETHKU.

TexHudeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHET0 CrOpaHus, OBITOBOM XOJ0WIbHUK,
KOHTUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH HSHEPrUHM Tejla MPH COBEPIICHHH PAOOTHI: BBUIET NMPOOKH W3 OYTBUIKK TOJA JICHCTBHUEM
CKATOTO BO3/lyXa, HarpeBaHue 3(upa B IATYHHOU TpyOKe mMyTEM TpeHUs (BUICOIEMOHCTPAIINS ).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla Mpu Terionepeaaye.

OnsIT 110 a1abaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATEIII BHYTPEHHETO CrOpaHusl, PpEaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomel

N3mepenue yaenbHOM TeMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u koHneHcauuda. VMcmapenue u kureHue. AOCONIOTHAS U OTHOCUTENIbHASI BIAXXHOCTH BO3AyXa.
Haceimennsiit nap. Y aenpHas TerioTa napoodpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS.

Teépmoe temo. Kpucrannuueckue u amopdHbie Teina. AHU30TPOINHUS CBOWCTB KpUCTALUIOB. JKUIKHE KPUCTAIIBI.
CoBpemennbie Matepuaibl. [InaBieHne u kpuctaimu3anus. Y qeiabHas TeruioTa tiasnenus. Cyomumanus.

VYpaBHeHUe TENI0BOIo OanaHca.

TexHuueckne yCTpOMCTBA M INPAKTHUYECKOE IMPUMEHECHUE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOIOTHHU
MOJIyYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kurnienune npy noHM>K€HHOM J1aBJICHUH.



Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmionenne HarpeBaHus 1 TUIaBICHUS! KPUCTAIIMUECKOTO BEIIECTBA.
JleMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHne OTHOCHTENILHOHN BIaKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. DJIEKTpUYecKui 3apsia. JBa Buaa smeKTpUuYecKuX 3apsaoB. lIpOBOIHMKH, AMDIEKTPUKH H
NOJIYITIPOBOJAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblid deKTpUUECKUi 3apsa. DieKTpudeckoe nose. HanpsxEéHHOCTh
ANEKTpUYECKOoro nois. [I[puHIun cynepno3uinm 3JeKTPUIECKUX Nosiei. JINHUY HanpsiAKEHHOCTHU AIEKTPUUYECKOTO TOJIS.

PaGora cun snexrpocratuyeckoro mnois. [lorennuman. PasHocts morenmnuanos. I[IpoBOAHMKHM W HUPIEKTPUKU B
ANEKTPOCTATUYECKOM MOJ€e. JIu3neKTpuieckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHeHCcaTOp. DIEeKTPOEMKOCTh TNIOCKOTO KOHIEHCATOpa. DHEPTHUSl 3apsSy)KEHHOT0 KOHAEHCATOPA.

TexHu4eckne ycTpoicTBa U MPAKTHUYECKOE MTPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP, 3IEKTPOCTATUUYECKAS 3aINTA,
3a3eMJICHHE JICKTPOIPHOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN amapar, CTPyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE 0JI€ 3aPSHKEHHBIX TEll.

IIpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKasl 3aluTa.

JIMDNEKTPUKU B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIONIAAM IUIACTHH, PACCTOSHUS MEXAY HUMH H
TUAIIEKTPUYECKON IIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBHUSI CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTtounuku toka. Cuna toka. IlocTosiHHBIM
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEernu.

DIIEKTPUUYECKOE COMPOTUBICHHUE. YAEIbHOE CONpOTHBIECHUE BemiecTBa. llociegoBarenbHoe, mMapaiesibHOE,
CMEIIIaHHOE COEIMHEHNE MPOBOIHUKOB.

Pabota anextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOITHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIIAs CUjla U BHYTPEHHEE COMPOTHBIICHHE MCTOYHMKA TOKa. 3akoH OMa yisi TOJMHOM (3aMKHYTOM)
aneKTpruueckon uenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAsI TPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COMPOTHUBJIEHUS METAUIOB OT TEMIIEPATyphI.
CBepXIpoOBOAUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. COOCTBEHHas W TPUMECHAs NPOBOJUMOCTH MOJIYNPOoBOAHUKOB. CBoMCTBa pP—N-miepexona.
[TonmynmpoBOJHUKOBBIE TTPUOOPHI.

DNEeKTpUUYECKU TOK B paCTBOPAX U PACIIABAX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOIUALUA. DIEKTPOIIN3.

DIIEKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnusd. [lna3zma.

TexHuueckue ycTpoWCTBA M NPAKTHUYECKOE MNPUMEHEHUE: aMIIEPMETp, BOJIBTMETpP, PEOCTaT, WCTOYHUKH TOKa,
AIIEKTPOHATPEBATENbHBIE TIPUOOPHI, IEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIA THOI,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA U0/, TaJTbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI, IUIOHNIAAU TONEPEYHOTO CEUYECHUS MU
Marepuania.

CwmenianHoe coeIMHEHUE TPOBOHUKOB.



[IpsmMoe wn3MepeHHe >SIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3aMblKkaHME TajJbBaHMYECKOIO 3JIEMEHTAa W OLEHKA
BHYTPEHHEI'0 COIIPOTUBIICHUS.

3aBHCHUMOCTb CONPOTUBIIEHUSI METAIIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OHOCTOPOHHSSI NPOBOJAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMemaHHOro COEIUHEHNS PE3UCTOPOB.

N3Mmepenue aneKTpoABHKYLIEN CUIIBI ICTOYHUKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmronenue anextponusa.

MexknpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usnku ©Oa3zoBoro ypoBHsS B 10 kjacce oOCyIIECTBISETCS € YYETOM COJEpPKATENIbHbIX
MEXIIPEMETHBIX CBSA3EH ¢ KypcaMyu MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemuvie nonsamus, CBI3aHHbIE C M3YyYEHHEM METOJIOB HAYYHOI'O IO3HAHUS: SIBICHUE, HAYUYHBIH (axT,
rUIoTe3a, puandeckas BeJIUMYMHA, 3aKOH, TEOpUs, HAOIIOAEHHUE, SKCIIEPUMEHT, MOJEIIMPOBaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxka: pelieHue CUCTEMBbl YpaBHEHUH, TMHEeHas QyHKIUs, napadoia, runepdosua, ux rpapuku U CBOWCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI ¥ UX IIPOEKIUU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexaHu4eckoe JIBUKEHHUE B )KMBOU mpupoje, Auddys3us, 0cMoc, TeII000MEH KUBbIX OPTaHU3MOB (BHUIbI
TEIUIONEPENAYH, TEIUIOBOE PABHOBECUE), SJEKTPUUECKHUE SBJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE
CBOMCTBAa TBEPABIX TEJ, XKUIAKOCTEH M Ta30B, JJICKTPUYECKUE CBOMCTBA METAJLIOB, JJIEKTPOJIMTUYECKAsT ITHCCOLMALIMA,
rajabBaHUKa.

I'eoepagpus: BIaxXHOCTH BO3IyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodpazoBaHUE JBMKCHUM C MCIOJIB30BAaHUEM MEXAHHU3MOB, YUET TPEHHUS B TEXHUKE, MOIIIUITHUKY,
HCITI0JIb30BaHUE 3aKOHA COXPAHEHHUs UMITYJIbCA B TEXHUKE (paKkeTa, BOAOMET U Ipyrue), ABUIaTelb BHYTPEHHETO CTOPaHMUs,
naposasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIMIIMOHEP, TEXHOJOTMH MOJYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM



qycl€ HAaHOMATEepUAJIOB, U HAHOTEXHOJOTHHU, DJJIEKTPOCTATUYECKAs 3allUTa, 3a3€¢MIICHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBII NPUHTED, dJIEKTPOHATrPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPUOOPHI, T'aJIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[ToctosiHHBIE MarHuThl. B3anMoaelcTBHE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe 1nosie. BeKTop MarHuTHOW MHAYKINH.
[TpuHuMn cynepno3uiiii MarHUTHBIX MoJiei. JInHuu MarauTHOM uHAyKIMU. KapTuHa TUHUN MarHUTHOW MHAYKIUU TIOJIS
MOCTOSTHHBIX MarHUTOB.

MarauTtHoe T10J€ TPOBOJHUKA € TOkOM. KapTuHa JMHMN HWHAYKIIMA MarHUTHOTO TIOJSl JJIMHHOTO TPSIMOTO
MPOBOJHUKA Y 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaelicTBue nNpoBOIHUKOB
C TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuina Jlopenua, e€ MoAynb M HampaBiieHUE. [[BH)KEHHE 3apsKEHHOM 4YacTULBl B OJHOPOAHOM MAarHMTHOM IIOJIE.
Pabota cumnsl Jlopenna.

SIBneHre »HNEKTPOMAarHUTHOM WHAYKUMU. [lOTOK BEKTOpa MAarHUTHOM WHAYKUUH. OIJEKTPOJBHKYIAs CHJIa
WHIYKIIUU. 3aKOH JICKTPOMAarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe 351ekTpudeckoe nojie. NEKTPOABUKYILAS CUIa UHAYKIUU B POBOJHUKE, JBHKYIIEMCS MTOCTYNATENBHO B
OJTHOPOJIHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHaykTHBHOCTD. fIBI€HUE CAMOUHIYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuuecknue yCTpOHCTBA M  NPAKTHUYECKOE MNPUMEHEHHME: TMOCTOSIHHBIE  MArHHUTBl,  3JEKTPOMArHUTHI,
AIEKTPOIBUTATENb, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHUIL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu



OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOI'O IyYKa MarHUTHBIM I1OJIEM.

JIMHAM MHAYKIIMY MAarHUTHOI'O TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME DIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCHMOCTb JIEKTPOJABHKYILEH CUIIBI MHAYKIHH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MOTOKA.
SIBiieHne caMOUHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne MarHuTHOrO I0JIsl KaTYIIKHA C TOKOM.

NccenenoBanue neicTBUS IOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccenenoBanue sBIEHUA DIIEKTPOMAarHUTHOW UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Ko1ebanus

Konebarensnas cucrema. CBoOOgHBIE MeXaHMYecKHe KoneOaHus. ['apmonmyeckme konebanus. I[lepmon, gactora,
amrutyna 4 ¢asza koseOanmii. [lpyXuMHHBIM MasTHUK. MareMaTH4eCcKUd MasTHUK. YpPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJ€OAHUS B HJI€ATBHOM KOJEOATEIbHOM KOHTYPE.
AHaNOTUs MEXIy MEXaHHMYECKUMHU W JJIEKTPOMArHUTHHIMHU KojeOanusimu. Popmyna TomcoHa. 3aKoH COXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarommx KojeOaHUsAX. BeIHYKIeHHBIE MeXxaHndeckue koneOanusi. Pesonanc. BeiHykIeHHBIE
AJIEKTPOMArHUTHBIE KOJeOaHusl.

[lepemennbiii TOK. CHHyCOMAANbHBIM MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JNEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HANIPSKCHUSL.



Tpanchopmatop. IIponsBoAcTBO, Mepegaya U MOTPEOJICHUE IIEKTPUUYECKON SHEPruu. DKOJIOTUYECKUE PUCKHU MPU
MIPOU3BOJICTBE 3JEKTPOIHEPruu. KynbTypa UCHOIB30BaAHUS 3JIEKTPOIHEPTUHU B TOBCEAHEBHOM JKU3HU.

TexHuyeckue yCTpOMCTBAa U IPAKTUUYECKOE NMPUMEHEHUE: DIEKTPUYECKUM 3BOHOK, I'€HEPATOpP IEPEMEHHOIO TOKA,
JIMHUU 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTENbHOW CUCTEMBI (MPYKUHHBIA WM MAaTEMaTHUYECKUN MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

Ha6monenue pe3oHanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTHU CHJTBI TOKA U HAIIPSKEHUS] OT BPEMEHH) JIJIs 3JIEKTPOMArHUTHBIX KOJIeOaHHiA.

Pe3onaHc npu nocneoBaTeIbHOM COETMHEHUH PE3UCTOPa, KaTYIIKW WHAYKTUBHOCTH U KOHAEHCATOPa.

Mogenb JIMHUM 3JIEKTPOIEPEIayn.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanue 3aBUCMMOCTH TMEpHUOJIa MaJIbIX KoJIeOaHUM Tpy3a HA HUTHU OT JUTMHBI HUTU U MAacChl rpy3a.

HccnenoBanne NepeMEHHOTO TOKA B IIENU U3 TIOCJIEIOBATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE 80TIHbL

MexaHnuecKkue BOJIHBI, YCIOBHUSL pacnpoctpaHeHusd. [lepumon. CkopocTh pacnpoCTpaHEHHs] W JJIMHA BOJIHBI.
[Tonepeunsie u npoaoabHbIe BOIHBL. MHTEephepeHius u Audpaxiiys MEeXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3Jy4Y€HUS AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus BekTopos E, B,
V B »3nexkTpoMarHuTHOM BojHe. (CBOHCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, IPEJIOMIICHHE, NOJsSpU3alus,
mudpakuus, uarepdpepeniusa. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MeKTPOMarHUTHBIX BOJTH. [I[puMeHeHre 2JIEKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNeBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.



TexHuueckue yCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTBI, YJIbTPa3BYKOBas
JIMAarHOCTHKA B TEXHUKE U MEAUIIMHE, pajap, paAuonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneobmromeecs Teo Kak HCTOYHUK 3BYKa.

HaGmronenne orpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiuu u 1ugpakiiu MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYJION ¥ 4aCTOTON KoJieOaHMiA.

HccnenoBanne CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TNPEJIOMIICHHE, TMOJspu3amnus, Jaudpakius,
UHTepPEepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsMonuHerHOE pacpOCTpaHEHUE CBETAa B OOHOPOAHOU cpene. JIyd cBera. TodeyHbIit
UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHit B IIIOCKOM 3epKalie.

[Ipenomienue cBeta. 3aKOHBI MpeIOMJICHUSI cBeTa. AOCONIOTHBIN MOKa3zarenb npenomieHus. [lonHoe BHyTpeHHee
oTpaxenue. [IpenenbHbIi yromi MoJHOro BHYTPEHHETO OTPAKEHUS.

Hucniepcus cBeta. ClIoXKHBIN cocTaB 6esoro ceera. LIBeT.

Cobuparomue 1 paccerBaroliye JUH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKas CUJIa TOHKOW JIMH3HI.
[TocTpoenue n300pakeHN B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3aX. DOpMysia TOHKOW JTUH3BI. YBEIMYCHHE, aBaeMOe
JIAH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. MHTepdepenmus cBera. KorepeHTHbIE HCTOYHHMKH. YCJIOBHS HAONIOACHUS MAaKCUMYMOB H
MUHHAMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOTePEHTHBIX UCTOYHUKOB.

Hudpakuus csera. udpakinmoHHas peméTka. YcaoBue HAOTIONEHUS TJIaBHBIX MAaKCHMYMOB TpU IaJICHUA
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.



TexHudeckue yCTpoMCTBa W MPaKTHUUECKOE NPUMEHEHHE: OYKU, Jymna, (oToammapar, MPOSKIIMOHHBIA armapar,
MHUKPOCKOT, TEJIECKOT, BOJIOKOHHAs ONTUKA, AU(PAKIIMOHHAS PEUIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHelHOE pacpocTpaHEeHUe, OTPAKEHUE U TIpeJioMIIeHHe cBeTa. OnTuueckue mpuoopsl.

[TonmHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOTIa, TeJIeCKomna.

HaGmonenue natepdepeHnn crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[TomyueHue criekTpa ¢ MOMOIIIBIO TPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOINILI0 TUPPAKITMOHHON PEIIETKH.

HaGronenue monsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nmokazaTessi NpeIOMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucrnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHubl TPUMEHUMOCTH KJacCUYecKkor wmexaHuku. IlocTynaTel cnenuaabHOW TEOPUM OTHOCHUTEIIBHOCTH:
MHBApUAHTHOCTh MOAYJII CKOPOCTH CBETA B BaKyyMe, IPUHIUIT OTHOCUTEIBbHOCTU DUHIITEITHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMEIJIEHNE BPEMEHU U COKPAIEHUE JIJTUHBI.
DHeprusi U UMNYJIbC PEISATUBUCTCKONW YACTHUIIBIL.
CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS TOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot keanmoeoii ONMuUKU



®oronsl. Popmymna Ilnanka cBs3u 3HEpruK GOTOHA C €r0 YaCTOTOM. DHEPrUsl U UMITYJIbC (POTOHA.

OtkpseiTre u uccaeaoanue pororpdexra. Onpitel A. I'. CronertoBa. 3akoHbl poTordpPexra. YpaBHeHHEe DUHIITEITHA
st pororddexra. «KpacHasa rpanuna» porosrddexra.

Hasnenue ceeta. Onwitel I1. H. JIeGenena.
XUMUYECKOE JICHCTBUE CBETA.

TexHuueckue YCTpOﬁCTBa U TPAKTHHYCCKOC IMMPUMCHCHUC!

dboTosnemeHnT, GoTodaTUMK, COJHEUYHAs OaTapes,
CBETOIUOI.
Jlemoncmpayuu

®dotor(peKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHETo (hoTodddekra.
CBeToaunon.

Conneunas Oarapesi.
Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnwiTel Pesepdopaa no paccesnuto o-uactuil. [lnanerapnas momens atoma. [loctymnars

bopa. M3znydyenue u nornomnieHue GoTOHOB NPH MEPEX0/ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha Apyroi. Bumsl criekTpos.
CriekTp ypOBHEM SHEpPTUM aToMa BOJIOPO/Ia.

BosnnoBbie cBocTBa yacTul. Bonusl ne bpoitis. KopnyckynsipHO-BOJTHOBOM JTyalllu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuuecKkue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaIbHBIM aHalU3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBbIM
KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbsita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.
HalntoneHne nuHeM4aTbiX CIEKTPOB U3TyUECHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
Hab6ntonenue nuHevaToro cuekTpa.



Tema 3. Amomnoe a0po

DKCNEPUMEHTHI, JOKa3bIBAIOIIKE CI0KHOCTh CTpoeHus sapa. OTkpbiTHe paanoakTuBHOCTU. OnbiThl Pe3epdopaa mo
OMPENECNICHUIO COCTaBa paJuOaKTUBHOrO wu3nydeHus. CpoiicTBa anbda-, Oera-, ramMMma-uzinydeHus. BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpriTHE poTOHA U HeWTpoHa. HyknonHnas monens sapa [eiizenbepra—Banenko. 3apsn supa. MaccoBoe YUCIIO
aapa. M3oromsl.

Anbda-pacnan. DIeKTpOHHBIN U O3UTPOHHBIN OeTa-pacnaj. ['amma-usnydyeHue. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprust CBsi3U HYKJIOHOB B siipe. SaepHbie cuibl. JlepekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTE3 sS1€p.

Snepubiii peakrop. Tepmosiaepubiii cunrtes3. [IpoOGremMbl M MEPCHEKTUBBI AJIEPHOM HHEPreTUKHU. DKOJOTHYECKUE
aCIIEKThI A1IEPHON SHEPIETUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTtoibl HAOIIOIEHUS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoil kKapTUHBI MUpa.

TexHUYECKHE YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: J03UMETp, kKamepa BuibcoHa, siiepHbIi peakTop, aToMHas
oomoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIHNX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamoprusie pabomol
HccnenoBanne TpeKkoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH
Ortarnbl pa3BuTUs acTpoHOMUU. [IpuKIiiaiHOe U MUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMMUMU.
Bup 3Bé3nHoro Heba. Co3Be3usi, ipKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JIBUKCHUE.
Conneynas cucrema.
Connue. Conneunasi aktuBHOCTh. MctouHuk sHepruu ConHia U 3BE3N. 3BE3JBI, UX OCHOBHBIE XapaKTEPHUCTHUKH.
Jluarpamma «CHEKTpaldbHBI KJIacC — CBETUMOCTBY». 3BE3/bl TJIaBHOW IOCIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca —



CBETUMOCTB» ISl 3BE3] IJIaBHOM IOCJIENOBATENILHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBPEMEHHBIE NPEACTABICHUS O
IIPOUCXOXKAEHNUHN U 3BOoIMK CotHIA U 3BE37. DTaIlbl KU3HU 3BE3.

Mneunsiii Ilyte — Hama I'amaktuka. Ilomoxenume u  aBumxenne Connua B [Nanmaktuke. Tumbel ranakTHK.
Pangnoranaktuky u kBazapbl. YEpHBIE ABIPHI B siApax raJIaKTUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa06ma. Pazberanue ranaktuk. Teopus bonbiioro B3peiBa. PenukroBoe
U3JIy4YCHHE.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaGmionenust HEBOOPY)KEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX NPWIOKEHUM IS OmNpeereHus
MOJIOXKEHHSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO 1IaTy: OCHOBHBIE c03Be3/11si CeBepHOro MoNylIapus U SpKue 3BE3/IbI.

Ha6monenus B Teneckon Jlyasl, mianer, Mieunoro ITytu.

O6o00maromee MOBTOpPeHUE

Ponb Gu3uky 1 aCTpOHOMUU B IKOHOMUYECKOW, TEXHOJIOIMUECKOH, COLIMAIbHOM M ATHUECKOH cepax IesTeNbHOCTH
4eJI0BeKa, pojib U MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOH HayyHOW KapTHHE MHpa, posib (U3HYECKON TEOpUH B
(opMupoBaHUU TpeAcTaBICHUN O (PU3MUECKOM KapTUHE MHpa, MecTO (U3NYECKON KapTHUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IIPUPOLIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHS B 11 Kjacce OCyIIECTBIS€TCS C YUYETOM COJIEPIKaTENbHBIX
MEXIMPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C M3YyUYEHHEM METOJOB HAyYHOTO IO3HAHUS: SIBJICHHE, HAy4yHBIH (aKT,
TUNoTe3a, pu3ndeckas BeJIMYMHA, 3aKOH, TEOpUsl, HAOII0ACHUE, SIKCIIEPUMEHT, MOJICIMPOBAaHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, TpPUTOHOMETpHUYecKHe (YHKUIMHU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMN HA OCHU KOOPAUHAT, CII0)KEHHE BEKTOPOB,
MPOU3BOAHBIC JEMEHTAPHBIX (YHKIMH, MPU3HAKU MOAOOUS TPEYrOJIbHUKOB, ONpEAeNeHUE TUIOMIAN IIOCKUX (Guryp u
o0BEMa Ted.



buonozus: snexTpuuecKkue SBICHUSA B KUBOW MPUPOAE, KoneOaTeabHble ABMKEHHUS B KMBOW MPUPOJE, ONTUYECKUE
SIBJICHUS B )KUBOM IIPUPOAEC, AECUCTBUE PAJUALMU HA JKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJEKYJ, KpHUCTaUIMYecKash CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa3oBaHUS
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIN3.

l'eocpacghus: MmarHuTHBIE MOTIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, (OTOChEMKA 36MHOU MMOBEPXHOCTH, MIPEICKa3aHNE
3EMJIETPSICEHUN.

Texnonocusa: NWHUM DJEKTPOIlEpenad, TE€HEpaTOp MNEPEMEHHOIO TOKA, J3JIEKTPOJBUIAaTENb, MWHAYKIHMOHHAs I€Yb,
pagap, paavMonpuéMHHUK, TEIEeBU30p, aHTeHHa, TenepoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMDBI 110 ®U3UKE HA YPOBHE CPEJAHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Du3nka» Ha ypoBHE cpefHero obuiero odpazoBanus (6a30BbI ypOBEHB) TOJIKHO
00€eCreyuTh JOCTUKEHUE CIEYIOUUX JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3ybTaThl OCBOCHUS yueOHOTo npenMera «Du3nka» JOJMKHBI OTPaKaTh TOTOBHOCTb U CIIOCOOHOCTH
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIONIMX TPATULIUOHHBIM IEHHOCTSM POCCUHCKOTO
oO0IIIeCTBa, pacIIMPEHUE KU3HEHHOTO OIBITAa M OMbITa JEATEILHOCTH B MPOIECCE PEaM3alli OCHOBHBIX HaIpaBiICHUIN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK O0YYaIOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO 4JIEHA POCCHUUCKOTO
00111eCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JEATEIBbHOCTh B HMHTEpPEcax TIpakJIaHCKOro OOIlecTBa, y4YacTBOBaTb B
CaMOYMpaBJIC€HUU B 00pa30BaTEIbHONW OpPraHU3ALNY;



YMEHHUE B3alMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (YHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2)IaTPUOTHYECKOr0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKON MEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSAM POCCUUCKHX YUYEHBIX B 00s1acTU (PU3UKHU U
TE€XHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYallMIl0O W TPUHUMATh OCO3HAHHBIE pEIIeHUs, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YKCJIE€ B JESITEILHOCTH YUYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4)3¢cTeTHYECKOr0 BOCIIUTAHMS :

ACTETHUYECKOE OTHOIIEHHUE K MUPY, BKIII0Uas 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3NYECKON HAYKE;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3NuyHbIM cepam mpodecCHOoHaANBbHOMN AesSTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON M TEXHHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBINA BEIOOP Oy Iy1iel Mpodeccuu u pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTB K 00pa30BaHUIO M caM0O00Opa30BaHHUIO B 00JaCTH (PU3UKHK HA MPOTKEHUN BCEH )KU3HH,

6)3K0,10rH4eCKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPbl, 0CO3HAHHE TI100aTBHOT0 XapaKkTepa 3KOJIOTHYECKUX MpoodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEMCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;

pacIIpeHre OTbITa AEATEIHPHOCTH YKOJIOTHYECKON HAMPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUM 110 (DU3HKE;

7)UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHA (PU3MUECKON HAYKH;

OCO3HAaHUE [IEHHOCTH HAYYHOU eATeIbHOCTH, TOTOBHOCTh B MpoIiecce U3yueHUs! (PU3UKU OCYIIECTBISATH MPOEKTHYIO
Y UCCJIEA0BATEIBbCKYIO AEATEIBHOCTh NHANBUIYAIBHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh 1NN JACATEIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B PaCCMaTPUBACMBIX (PU3HUCCKUX SBIICHUSIX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbl ¢ Y4YETOM aHalIW3a HMMCIOIIMXCS MaTEPHAIBHBIX M HEMaTepHATbHBIX
pPECypCOB;

BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEJSAM, OIICHUBATh PHUCKHU
ITOCJIEICTBHI JEITEILHOCTH,

KOOPJMHUPOBATh U BBIOJHATH PabOTy B  YCIOBHSAX PEATbHOTO, BHUPTYAIbHOTO ¥ KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTe/bCKue JeiiCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOW M MPOSKTHOM JEATEILHOCTH B 00JacCTH (PU3UKU, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHUs 3a7a4 (PU3HUYECKOTO COACpKaHUS, NPUMECHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

BJIAJETh BHUJIAMH JICATEIBHOCTH IO IIOJYYCHHIO HOBOT'O 3HAHUS, €ro HWHTEpIpeTalud, IpeoOpa3oBaHUIO U
MIPUMCEHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC MPHU CO3JaHUU YIeOHBIX IIPOCKTOB B 001aCTH (DU3UKH;

BBISIBJIITH IPUUYUHHO-CJICJICTBEHHBIC CBSI3M U aKTYaJU3HPOBATh 3a7a4y, BEIABUTATh THIIOTE3y €€ pPeIleHUs, HaXOAUTh
apryMEHTHI JUIS JOKa3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTphbl M KPUTEPUU PEIICHNUS,

aHAJM3MPOBATh TIOJYYCHHBIC B XOJIC€ PCIICHHS 3aJlaud Pe3yJbTaThl, KPUTHYECKH OIEHHWBATh MX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a7ayd B 00pa30BaTEIBHOMN JCATEIHLHOCTH, B TOM YHCIIE NMPU H3yYECHUH
busuky;



JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTDh 3HAHUS MO (PU3HKE B MPAKTUUECKYIO 00JACTh KU3HEACATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIILHBIE TTOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BIAJI€Th HaBBIKAMU TMOJy4YeHHS HWHPoOpMauu (U3NYECKOTO COACPKAHUS U3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEILHO OCYIIECTBJISITH MOKCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEpNpeTanio HHHOpMAlUU Pa3IuYHbIX BUIOB U
dbopm npeacTaBiIcHUs;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CPEJACTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B PEIICHUW KOTHUTHUBHBIX,
KOMMYHHMKATUBHBIX W OPraHU3AIMOHHBIX 3a7a4 C COOJIIoJeHHEM TpeOOBaHUN SProHOMHUKH, TEXHUKH O€30TMacHOCTH,
TUTHUEHBI, peCypcocOEepeKeHuUs, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (U3MYECKOTO COJEpKAaHHS B Pa3IUYHBIX (QopMarax ¢ ydy€TOM Ha3zHAYeHUs HMHPOpMALUU U
IIEJIEBOM ayAUTOPUH, BEIOUpAsi ONTUMAIIbHYIO (JOPMY MPEICTABICHUS U BU3YyaTTU3AIIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU 1€ATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYyallui U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUyaIbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JACHCTBUH C yUETOM OOIIUX MHTEPECOB U BOZMOKHOCTEH Ka)XJ0ro YjeHa
KOJIJICKTHBA;

MIPUHUMATh L€ COBMECTHOW JEATENBHOCTH, OPTaHU30BBIBATH U KOOPAMHHUPOBATH JIEUCTBUS MO €€ NOCTUKEHHUIO:
COCTaBIIATh TUIaH JIEUCTBHMA, PACIPEACNIATh POJNH C YYETOM MHEHUH YYaCTHHUKOB, OOCYXIAaTh PE3yJIbTaThl COBMECTHOM
paboTHI;



OLICHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXJIOro y4yacTHHKa KOMaHJbl B OOLIMI pe3yiabTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

IIPEIaraTb HOBbIE MPOEKTHI, OLEHUBATh UIEU C MO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATErMYECKOE IMOBEACHUE B PA3JUYHBIX CHUTYalUsAX, IPOSBISATH TBOPYECTBO H
BOOOpakeHue, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIISATH IMO3HABATEIBHYIO IEATEIBHOCTh B 00JaCTH (U3WKHM M aCTPOHOMHUH, BBISIBIISTH
pOOJIEMBI, CTaBUTh U (HOPMYJITMPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJILHO COCTaBIIATh TUIAH PEIICHUs PAacYETHBIX W KAa4eCTBCHHBIX 3aJ1ay, IJIaH BBITIOJHEHUS MPAKTHYCCKOM
paboThI ¢ YIETOM HUMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTECHUH;
J1aBaTh OIICHKY HOBBIM CHUTYaIUsIM;
pacHIMpATh paMKU Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHUE;
OLICHMBATh MPUOOPETEHHBIN OIIBIT;
criocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO APYIUIMH B 00JacTh (HU3UKH, TTOCTOSHHO IIOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTb, OIEHUBATh COOTBETCTBHE PE3YIhTATOB
EISIM;
BIAJICTh HAaBBIKAMHU TI03HABATEIHHON pe(dIIeKCMM KaKk OCO3HAHHUS COBEPINAEMBbIX JEHUCTBUA W MBICIUTEIHHBIX
MIPOIIECCOB, UX PE3YyJIbTATOB M OCHOBAHUM;
MCITOJIB30BaTh MPUEMBI PeIICKCHU IS OIIEHKH CUTYaIlu, BEIOOpa BEPHOTO PEIICHMS;
YMETh OIICHUBATh PUCKH ¥ CBOCBPEMEHHO MPUHUMATh PEIICHHS TI0 UX CHIKECHUIO;
MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX TPU aHATN3€ PE3YNIHTATOB JEATEILHOCTH,
MPUHUMATH Ce0sl, TOHUMasi CBOM HEJTOCTATKH M JIOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB IEATEIbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B nponecce qocTukeHUs: TMYHOCTHBIX Pe3yJbTaTOB OCBOSHUS IPOTrPaMMBI 1O (PU3UKE AJI1 YPOBHS CPEHEr0 OOIIEro
o0Opa3oBaHus y 00y4YaroIMXCs COBEPIICHCTBYETCS SMOIMOHANIBHBIN MHTEIIEKT, MPEANOIaratofi copMrUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHUMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE, BUAETh HaIpaBICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOUN cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHUs, BKIIOYAKOLUIET0 CaMOKOHTPOJb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEIECHUE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOI[MOHAJIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALUH, BKIIFOYAKOUIENH CTPEMIIEHUE K JOCTHXKEHHIO LIEJIM U YCIEXY, ONTUMU3M, WHUIIMATUBHOCTb,
YMEHUE JEHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHHE JIPYTUX, YYHUTBIBaTh €ro Mpu
OCYIIECTBJIICHUH OOIICHHS, CHOCOOHOCTh K COYYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTPaMBaTh OTHOILIEHUS C JIPYTUMHU JIOABMH, 3a00THUTHCH,
NPOSIBIIATh UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 Kkjacce TpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIIHNXCS YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPAX poJib U MeCTO GU3HKU B (HOPMHUPOBAHUHM COBPEMEHHON Hay4yHOU KapTHHBI MHUPA, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIFOJIEH;

YUHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJIEJIei: MaTepuanbHasi TOUKa, HHepIHAbHAs CUCTEMA
oTcy€Ta, abCOJIIOTHO TBEPAOE TEJIO, MACATBHBIA Ta3, MOACIU CTPOCHHS Ta30B, KUJAKOCTEH U TBEPABIX TEH, TOYCUHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (U3UYECKHE SBJICHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSPHO-
KUHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA M JJIEKTPOJUHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE
JBUKEHHE, CBOOOIHOE TaJICHUE Tell, JBUKEHUE MO OKPYKHOCTH, UHEPLIMS, B3auMoaeicTBre Tel, uddy3us, OpoyHOBCKOE



JBIDKEHHME, CTPOCHHUE >KUJIKOCTEW W TBEPABIX TeJ, U3MEHEHUE OO0BhEMA Tel NMPH HarpeBaHuM (OXJaXIACHUU), TEIIOBOE
paBHOBECHE, HCHAPEHHE, KOHJCHCALUS, IUIABJICHUE, KPUCTAJUIM3AlUs, KHUIIEHHWE, BJIAXXHOCTh BO3/yXd, IOBBIIICHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKJy MapaMeTpaMu COCTOSIHHS ra3a B M30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOIb3yd (PU3MuecKue BEJIWYUHBI: KOOpAMHATA, NyTh, IMEpEeMEIICHUE,
CKOpPOCTbh, YCKOPEHHUE, Macca Tella, CUJia, UMITYJIbC Tella, KHHETUYECKasl SHEPTHsl, NOTCHIIUAJIbHASL SHEPIrUs, MEXaHUYEeCKas
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKUM CMBICI MCIOJIb3YEMbIX BEJIHYHH,
uxX OOO3HAYEHUSI W EIAUHUIIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIOIIUE JaHHYIO (DU3HYECKYIO BEJIUYUHY C JPYyTUMU
BEJIMYMHAMY;

OMUCHIBATh U3YUCHHBIE TETJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SBJICHUS, UCTIONB3Ys (PU3UUECKUE BEITMYMHBI: JJABJICHHUE
raza, TeMneparypa, CpeIHssl KMHETUUYECKasi SHEPTUsi XaOTUUECKOTO JABMKECHUS MOJIEKYJ, CPEJHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHssI 3HEprus, padora raza, K0dIG(UIIMEHT MOJE3HOro JEUCTBUS TEIJIOBOTO
JIBUTATENIs; MPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICT HCTOJB3YyEeMbIX BEIIMYMH, UX OOO3HAUYCHUS U
€AMHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMH BEJIMYUHAM;

ONKCHIBATh M3YYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE SBIEHUS (IIPOLIECCHI), MCIOIb3YS
¢u3nuecKkre BENMYMHBI: AJIEKTPUUECKUN 3apsll, AJIEKTPUUECKOEe I10Jie, HAIpPSHKEHHOCTH TOJsS, MOTEHIMAN, Pa3HOCTh
MOTEHIIUATIOB; TPU OMHCAHUM MPABUIBHO TPAKTOBATh (YM3MYECKUI CMBICT MCIOIb3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BETUYHHY C APYTUMHU BEJIUUUHAMU;

aHAM3UPOBATH (PU3UUECKHE MPOIECCHI U SIBJICHUS, UCIIONB3Ys (U3HMYECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, |l u Il 3akonsl HbploTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPTrUM, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHLUII CYNEPIO3ULIUNA CUJI, TPUHIUI PABHOINPABUS HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHIO0 CTPOEHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON SHEPIUU TEIJIOBOTO JBHXKEHHUS MOJEKYJ C
a0COIOTHOM TeMIIepaTypoil, IEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa,
MIPUATOM Pa3IU4aTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKCHHUE M YCIOBUS (TPAHUIIBI, 00IaCTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIBI JEHCTBHS MAIWH, MPUOOPOB M TEXHUUECKUX YCTPOWCTB; pa3anuyaTh YCIOBHS WX
0€301acCHOr0 KCIOJIb30BAaHUSI B TOBCETHEBHOM KU3HH;



BBITIOJTHATHh SKCIIEPUMEHTHI IO KCCIEIOBAHUIO (DU3MUYECKUX SIBICHUNW W TPOIECCOB C HCIIOJIb30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEPEHHI, MpH 3TOM (OPMYJIHUPOBATh MpoOieMy/3anady U TUIOTE3y y4eOHOTO SKCIEepHUMEHTa, coOupaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHus, IPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIHI;

OCYILIECTBIIATH MPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKIX BEIUYUH, IIPH STOM BBIOUpATh OMTHUMAIBHBIA CIIOCO0
M3MEPEHHsI M UCTIONIb30BaTh U3BECTHBIE METO/IbI OIIEHKH TOTPEITHOCTEH N3MEPECHHUIA;

WCCIIEIOBATh 3aBHCHUMOCTH MEXNY (PHU3NUYECKUMHU BEITUYMHAMHU C HCIIOJIb30BAaHHWEM TPSMBIX MU3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH (PM3NYSCKUX BEITUYHH B BUJIC TAOJIUIl U
rpaduKoB, AeNaTh BBIBOABI IO PE3yIbTaTaM UCCIIEIOBAHNUS;

coOyofaTh MpaBuia OE€30MacHOro TpyAa IMPH NPOBEICHHM HCCIEIOBAaHUNH B paMKax Y4eOHOro SKCIIEpUMEHTAa,
y4eOHO-UCCIIEIOBATEILCKOM ¥ MPOEKTHOW  JCATEILHOCTH C  HWCIOJB30BAaHHEM HM3MEPHUTEIBHBIX  YCTPOMCTB W
1abopaToOpHOro 00OPYAOBAHMUS;

pelaTs pacd€THBIC 3a4a9d C SIBHO 3aJaHHOW (PM3MUECKON MOJENbI0, UCIONB3Ysl (PU3UYECKUE 3aKOHBI U TIPUHITUIIBL,
Ha OCHOBE aHaIM3a YCJIOBHS 3a7auyd BHIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATH (PU3MUYECKUE BEIUYMHBI M (HOPMYIIHI,
HEOOXOqUMBbIE U €€ pelieHHs, MPOBOAUTh PacuéThl M OLIEHUBATh PEAJHHOCTh MOJYYEHHOTO 3HAYECHUS (U3UUECKOi
BEJINYMHBL;

pemaTh KaueCTBEHHbIE 3aJ[aud: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKACHUN C OMOpOH Ha
M3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUECKUE SIBICHMUS,;

UCTIONIb30BaTh NpPU pEIIeHUH YYeOHBIX 3aJad COBpPEMEHHbIE HWH()OPMALMOHHBIE TEXHOJOTUU I IIOHCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALMH U IMPEICTaBICHHUs Y4eOHOH M HaydHO-NOMYJSAPHONH MH(OPMALUU, MOTy4YeHHOH M3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIyYaeMyo HH(POpMaLIHIo;

NPUBOAUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAayKHU, OOBICHEHUE
MPOLIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIL;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (pU3MKE B MOBCETHEBHOM >KM3HM i1 oOecreueHus: 0e30macHOCTH MpH
oOpalieHu ¢ NpudoOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, /Jsi COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHHSI B OKpPY KaIOIEeh cpefe;



paboTaTh B TPYIIIE C BHIMOJHCHUEM Pa3IUYHBIX COIMATBHBIX POJICH, TUTAHUPOBATH paOOTy TPYMIBI, PalMOHAIBHO
pacnpenemnsaTh 00s13aHHOCTH M TUIAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJeKBAaTHO OIICHWUBATH BKIJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIITBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K xonmy oOyuenmss B 11 Kjacce TpeIMETHBIE pE3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOPMHPOBAHHOCTH Y 00YJAIONTUXCS] YMCHHUIA:

JEMOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (GU3MKU B (HOPMHPOBAHHH COBPEMEHHON HAyYHOUW KapTHHBI MUpa, B
Pa3BUTHH COBPEMCHHOW TCXHHMKH W TEXHOJOTHH, B TPAKTUYCCKOH IEATEIBHOCTH JIOACH, IEJIOCTHOCTh W CIMHCTBO
du3HUeCcKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHMIIBI MPUMEHEHUS M3YyYCHHBIX (PU3MUYECKHX MOJCIICH: TOUCUHBIN IICKTPUUYCCKUIN 3apsil, Jy4 CBETa,
TOYCYHBIM UCTOYHHK CBETA, sJICPHAs MOJIC]Ib aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO si/[pa MPHY PEeIIeHUH (PU3NICCKUX 3a7aY;

pacrno3HaBaTh (pU3NUYCCKUE SIBJICHUS (ITPOIIECCHI) U OOBSACHATH UX HA OCHOBE 3aKOHOB 3JICKTPOIMHAMHMKN U KBAHTOBOU
(GU3HKU: dJIEKTpUYECKas TMPOBOJAMMOCTb, TEIJIOBOE, CBETOBOEC, XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE
MarHWUTOB, JJCKTPOMArHUTHAs WHAYKIHSA, NEHCTBHE MAarHUTHOTO TOJS Ha TPOBOJHUK C TOKOM W JBWKYIIHMHCS 3apsl,
DJIGKTPOMArHUTHBIE KOJeOaHWsT H BOJHBI, MPSMOJIWHEHHOE paclpOCTpaHEHHWE CBETa, OTPaXKEHHUE, NpeIOMIICHHE,
uHTephepeHnus, Tudpakius W ToJspu3anus CBeTa, JUCIepcust cBeTa, (orodnexkrpuyeckuii ddpdekt (hororddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBCHHE JIMHEWYATOrO CIIEKTpa aroMa BOJOPOJa, €CTECTBEHHAass W WCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

ONKCHIBATh HW3YYCHHBIC CBOWCTBA BeIIeCcTBAa (DJICKTPUUYECKHWE, MATrHUTHBIC, ONTHYECKUE, DICKTPUICCKYIO
IPOBOJIMMOCTh PA3JIMIHBIX CPEll) W DSJICKTPOMArHUTHBIC SBJICHUS (TPOIECCHI), HMCIONB3Ysd (U3NICCKUE BEITMYHUHBI:
ANEKTPUUECKHUM 3apsijl, CHUiIa TOKA, SJIEKTPUIECKOE HAIPSKEHUE, dJIEKTPUIECKOE COMPOTUBIIEHUE, PAa3HOCTh TTOTCHIIMAJIOB,
ANEKTPOABMKYIIAA cuiia, paboTa TOKa, MHIYKIMS MAarHATHOTO Toiisi, cuia Ammepa, cuna JlopeHia, WHIYKTUBHOCTH
KaTYIIKH, JHEPTHUS AIEKTPHUUECKOT0 U MATHUTHOTO TIOJIeH, TIEPHO] M 9acTOTa KOJIeOaHU! B KOJIEOATEIbHOM KOHTYpE, 3apsl
M CUjla TOKa B TPOIECCEe TaPMOHMYECKHX 3JIEKTPOMATHUTHBIX KoyieOaHUU, (OKYCHOE PACCTOSHWE M ONTHUYECKas CHIIa
JIUH3BI, TP ONMCAHWY MTPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI UCITIOIB3YEMbIX BEIMYNH, UX 0003HAYCHHS U AUHUIIBI,
YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (DH3NYECKYIO BETUINHY C IPYTUMH BEITUYUMHAMY,

OMHCHIBATh W3yYEHHBIC KBAHTOBBIC SBICHHUS W TIPOIECCHI, HWCIOIB3Ys (U3UYECKUE BEIUYHHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacCTOTa CBETA, DHEPTUS M UMITYJIbC (DOTOHA, TIEPHOJ] MOTypachaaa, dHEprus



CBSI3M AaTOMHBIX fJIep, MPU ONHUCAHUU TPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCIOIb3YEMbIX BEIUYUH, HUX
0003Ha4YEeHUS U €MHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONIME NAHHYIO (PU3MUECKYIO BEIUYUHY C IPYTUMH BEIIMUYUHAMU,
BBIYUCIIATh 3HAaUeHUE (PU3NUYECKOM BEJIMUUHBI,

aHAJTM3UPOBaTh (U3WYECKUE MPOIECCHl U SIBJICHUSA, UCIOJIb3Yys (DU3WUYECKUEe 3aKOHbl U MPUHLUIBL 3akoH OMma,
3aKOHBI  TOCJIEJOBATEILHOTO M TapajuIeIbHOTO  COSAWHEHUS TPOBOJHMKOB, 3akoH Jxoyns—JleHma, 3akoH
AJIEKTPOMArHUTHON WHIYKIIMHU, 3aKOH MPSMOJUHEHHOrO0 PAacHpOCTPAHECHMsI CBETA, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI
NpEJIOMJICHUSI CBETa, YpaBHEHHE OuHIITEWHa s (GoTodddeKrra, 3aKOH COXpaHEHUS IHEPTUM, 3aKOH COXPaHEHUs
UMITYJIbCa, 3aKOH COXPAaHEHHS DJIEKTPUUECKOTO 3apsifa, 3aKOH COXpPaHEHMs MAacCOBOrO 4YHCIA, MOCTyJaThl bopa, 3akoH
PaIMOaKTUBHOTO pacriajia, Mpy dTOM paslinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKECHHUE U
ycJIoBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OTIpENIEeNIATh HANpaBJIECHWE BEKTOpPAa WHIYKIIMM MAarHUTHOTO TIOJiS MPOBOJHUKA C TOKOM, CHJIBI AMIEpa M CHIIBI
JlopeHia;

CTPOUTH U ONHCHIBATH U300pAKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBITIOJHATh AKCIIEPUMEHTHI MO HMCCIIEOBAHUI0 (PU3NYECKHUX SIBICHUU U IMPOIIECCOB C MCIOJB30BAHHEM MPSIMBIX U
KOCBEHHBIX M3MEpEeHHil: Mpu 3ToM (PopMyIHUpoBaTh MpolieMy/3agady U TUIOTE3y y4eOHOro 3KCIEepUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUs, TPOBOIUTH OTBIT U (POPMYITHUPOBATH BHIBOBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIMYUH, P 3TOM BBIOMPATH ONTUMAJIbHBIN CIIOCO0
MU3MEPEHUs U UCIIOJIb30BaTh U3BECTHHIE METO/IbI OILICHKU TOTPEIIHOCTEN U3MEPEHU;

MCCJIEeOBAaTh 3aBUCHUMOCTH (U3MUYECKMX BEJIMYMH C HCIOJB30BAHMEM TNPSIMBIX H3MEPEHHUIl: TMpPU OSTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YNIHTATHI MOJIYYCHHOM 3aBUCUMOCTH (PU3UIECKUX BEIMYHUH B BUJE TAOIHUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO Tpyda MPU TPOBEACHUU HCCIEIOBAaHUN B paMKaxX Y4eOHOrO HKCIIEPUMEHTA,
y4eOHO-UCCIIeIOBATEILCKON W TMPOEKTHOW JESITENIbHOCTH C  HWCIIOJNB30BAaHUEM HU3MEPHUTENBHBIX YCTPOHUCTB H
1abopaTopHOTO 00OPYAOBAHMUS;

pemnath pacy€THBIC 33a/1a4 C SIBHO 3aJaHHOW (PU3NYECKON MOJMEINBI0, UCTIONB3Ys (DM3UYECKUE 3aKOHBI U TPUHIIHIIHI,
Ha OCHOBE aHaliM3a YCIOBUS 3a7a4d BHIOMpATh (PU3WYECKYIO MOJZEIb, BBIACIATH (DU3UUECKHE BETUYUHBI M (DOPMYIIHI,



HeoOXonuMble AJid €€ pPEelIeHUs, MPOBOAUTh PACUEThl M OLIEHMBATh PEAJbHOCTh IMOJYYEHHOTO 3HAYECHHS (PU3NYECKOU
BEJINYNHBI;

pemaTh Ka4yeCTBEHHBIE 3a/1a4M: BBICTPAUBaTh JIOTMUECKH HENPOTHBOPEUMBYIO IIENOYKY PACCYKICHHUN C OMOPOM Ha
U3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBICHHUS;

UCIIOJIb30BaTh TMpPU PELIEHUH YYEOHbIX 3a7ad4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU JJI1 TOMCKA,
CTPYKTYPUPOBaHHUS, UHTEPIPETALMU U TPEACTaBleHUs Y4eOHOM M HAay4YHO-MOMYJISAPHON WH(GOpMAIMH, MOJYYEHHOH W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATH NPUHIIMIIBI IEWCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3iuyaTh YCIOBUS UX O€30MacHOro
UCITOJIb30BAHUS B IOBCETHEBHOM KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPY’KAOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA N0 (PU3MKE B MOBCETHEBHOW JKU3HU [JIs oOecredeHusi 0e30MacHOCTH TpH
oOpamieHM ¢ TOpuOOpaMH M TEXHUYECKUMM YCTPOMCTBAMH, JJIS COXPAaHEHUS 3[0pOBbS M COONIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKalOLIEH cpelie;

paboTaTh B IPYIIIE C BBHIOJHEHUEM Pa3IWYHBIX COIUMAIBHBIX POJICH, TUIAHUPOBATh paOOTy TPYMIbI, PAlMOHAIBHO
pacnpenensiTh 00sI3aHHOCTH M TUIAHUPOBATh ACSTENBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIEKBATHO OILEHWBATH BKJIAJ
Ka)KJI0TO M3 YYACTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/n TeMIIPOrpaMMbl Bcero KonTtpoabsHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OPU3UKA U METObI HAYYHOTI'O ITIO3HAHUA

®du3MKa 1 METOIbI HAYYHOTO bubnuorexa [JOK
1.1 2 0 0
TO3HAHUS https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znean 2.MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- bubnuoreka [IOK
3.1 . 9 0 1
KUHETUYECKOUTEOPUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 0 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSTHUS bubnuoreka [IOK
3.3 5 0 0
BemiecTsa. da3oBblie nepexoabl https://m.edsoo.ru/7f41bf72

Hroronopaznemny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1 1
DueKTpocTatiiia 0 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 1 0 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[MTPOTPAMME
11 KIIACC
N KounuecTBoyacos DJIeKTPOHHBbIE
" | HammMeHOBaHHEPa31eJIOB H (uudposbie)
n/ Bcer | Kourpoasbubiepador = IlpakTuyeckuepadort
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 bl bl
Chl
Paznen 1.2JIEKTPOJAMHAMUKA
MarnuTtHoemnoje. bubnuoreka [JOK
1.1 11 1 3
DJIEKTPOMArHUTHASTUHTYKIHS https://m.edsoo.ru/7f41c97c
Hroronopazneny 11
Paznen 2.KOJIEBAHUS U BOJIHBI
MexaHndeckue u bubmuoreka [JOK
2.1 9 0 1
AICKTPOMarHUTHBICKOJICOaHUS https://m.edso0.ru/7f41c97c
MexaHndeckue u bu6mmoreka [JOK
2.2 5 1 0
3JIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onritia https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Pasnea 3.0CHOBBI CIIEITUAJIbHOM TEOPUM OTHOCUTEJIbBHOCTH

31 OcHOBBICTICITUATTEHOUTEOPUUOTHOCUTEIIHHO 4 1 bubnuorexa [JOK
' CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znean 4 KBAHTOBAS ®U3UKA
. bubnuoreka [JOK
4.1 DJIeMEHTHIKBAHTOBOUOTITHKH 6 0 https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4.2 4
CTpoertiearoma 0 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOCHAPO ° 0 https://m.edsoo.ru/7f41c97c
Hroronopazneny 15
Pazgen 5.9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [JOK
5.1 DIIEMEHTHIACTPOHOMHUHU U acTPO(PU3UKH 7 1 htts://m.edso0.ru/7fA1c97c
Hroronopazneny 7
Paznen 6.OBOBIIAIOHIEE IOBTOPEHUE
bubnuoreka [JOK
6.1 0606 4 0
OfobuaioueenoBToperie https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
PezepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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