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[Tporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHHA M TpeOOBaHMM K pe3yabTaraM OCBOCHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaétom deaepaabHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY TPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoii  ®enepauuyu, peajn3yrOIIUX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOrO noaxoxaa. [Iporpamma no ¢usuke coorBeTcTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell ompeaemsroTcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAIpEeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

IpPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oO0yueHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIasl B KAYECTBE yU4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKaloLIeM MUpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosiorueit, gusnueckoir reorpadueit u acrpoHomueil. Vcrnosnb30BaHHEe U aKTUBHOE
npuMeHeHHne (PU3MYeCcKNX 3HAHUH OTpeIeIsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Ui
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHM U Apyrux. M3ydyeHne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B GOpMUPOBAHNE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSATh
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Beaymmm B Kypce sBIseTcss (QOpMUpOBAaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosiaracT UCIoiIb30BaHUE TYMaHUTAPHOTO
noTeHIHana (PU3NYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEJICHHS JIIEMEHTOB COJEpPKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyxAeHus Mpo0ieM paloHaIbLHOTO MPUPOIOIOIb30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeaHEro oOImero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHUE MPEACTABICHUI O CTPYKTYpe MOCTPOEHUSs
¢usuueckoil Teopuu, poiau (yHIAMEHTANbHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX



MPEJICTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NI ONMHUCaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTteMHO-IeATEIBbHOCTHBINA MOJAX0 B Kypce (GU3MKH peau3yeTcs Mpekae BCero 3a cuér
OpraHu3alluK SKCIIEPUMEHTAILHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHUCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrimeneHue B ykazaHHOM mepeyHe JabopaTopHbIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 00pa30oBaTENIbHOTO
mpolecca UCXo/s U3 0COOCHHOCTEH TUIAaHUPOBAaHUS U OcHalleHus kabunera gusuku. [Ipu aTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIE H3MEpPEHHS,
UCCJICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
bonbiioe BHUMaHKE YAENSETCS PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUI pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCA 33/1a4M C SIBHO 3alaHHON (PM3UYECKON MOEIBIO,
MO3BOJISIONINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypcea,
TaK W MHTErpUpYysd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlyis KayecTBEHHBIX 3a/ad MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBJICHUA U TPOIECCOB B
OKpYXKAroIIe >KU3HH, TpeOyromue BbIOOpa (PU3WUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHUYECKOMY
obecrneueHnI0 yueOHOro mpolecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEAHETO 0OIIETO
00pa30BaHUs JIOJDKEH U3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere ¢usuku
JOJDKHO OBbITh Heo0xoJIuMoe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBIIOJHEHUS YKa3aHHbBIX B
nporpaMmme 1o Gu3NKe yIeHHYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYI0BaHHUE.
JleMoHCTpaliioOHHOE 000py/0OBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IPOrpamme Mo
(¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil [Js HCCIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOLIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHI.
OCHOBHBIMU LIENSIMHU U3Y4€HUs GU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOLIMXCAd K HAyYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YE€HUs] OCHOB CTPOEHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O poiu (PU3MKHU AJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctmxkenune 3TUX Iiesiell oOecriednBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;



e (opMupoBaHHE YMEHMH TNPUMEHATH TEOPETHYECKHE 3HAHMS s OOBSICHEHUS
Gu3MYECKUX SBJICHHWNA B TPUPOJAE W s TNPUHATHS TPAKTHUECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CHOCOOOB pEIICHUS Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3NYECKOU
MO/IEIBIO, 3a/1a4, I0IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/JaHne (PU3NYEeCcKOi MOJIeNH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

e TnoHuUMaHHe (U3UYECKUX OCHOB W TMPUHIUIOB JCHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKHX
SKCIIEPUMEHTOB, aHAJIW3a W  HUHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

® CO3JaHUE YCIIOBUHM JJIs Pa3BUTHUsI YMEHMM IIPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JESTEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha ypPOBHE CpenHEro oomiero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepedeHsb J1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JETaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOCHHOCTEH 00YUaOLIUXCS.



10 KUIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Poip m Mecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemenieHne, CKOPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepPeMEIICHUN 1
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHuuecKre yCTpOrUCTBA U MPAKTUYECKOE PUMEHEHUE: CIIUAOMETP, IBHKECHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MWILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

HanpaBnenue ckopocTl mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IPOWIEHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE TIPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM ABHM)KEHUM C HAYaJlbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaimn otHocutenbHOCTH ['anmuiies. IlepBoiit 3akoH HeroTona. HEpLmanbHble cUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Bropoit 3akoH Herorona g
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buapl Tpenus (1okosi, CKoIbkeHus, kauenus ). Cuita tperus. Cyxoe Tpenue. Cuma
TPEHUsSI CKOJIbXKEHHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TPU
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTelabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIIBI OTHOCUTENIBHO OCH BpateHus. [1nedo cunbl. Y cnoBus paBHOBeCUs TBEPAOTO
Tena.

TexHHUYeCKHMEe YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX Tell.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMarum.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKonvl cOXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus martepuanbHOW TOUYKU. TeopemMa 00 M3MEHEHUM KHUHETUYECKOU
JHEPIUH.

[HotenunaneHas sueprus. [loTeHuManbHas S3HEPTHs YIPYTro AePOPMUPOBAHHOMN NMPY>KUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loTenuuaneHple W HemoTeHUUaNbHbIE CUIIbL. CBS3b pabOThl HEMOTEHUHUAIBHBIX CHI C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKCHUE.

[lepexon moTeHIMAIbHON PHEPTUH B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydyeHrne aOCONMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYEeCKOW SHepruu Teja Ha
[IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. Mosekyasipaasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 000CHOBaHHE.
bpoynosckoe asuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konmnuectso Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCONIOTHasg TeMmIepaTrypa Kak Mepa CpeaHeld KUHETHYeCKOH SHepruu
TEIJIOBOIO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mMpencTaBieHUE H30MPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHMII.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monenb, WUTIOCTpUPYIOLIAs NPUPOLY JaBICHUS ra3a Ha CTEHKH COocya.

OnbIThL, WJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
NIEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTh MpoI1ieccoB B IPUPO/IE.

TeroBele MamuHbL. [IpuHIUIIBL JeHCTBUS TEMI0OBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIUI0BbIX MammuHax. KoadduimeHT nonesnoro neicTBus remnopoi MamuHsel. Lukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHU.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIUOHED.

Llemoncmpayuu

WN3meHeHnne BHYTpEHHEW HSHEPrUU Teja TMPU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OYTBUTKH O] ICHCTBHEM CKAaTOTO BO3lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTéM TpeHus
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH SHepruu (TeMrepaTypsl) Tela Mpy Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEINsl BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuui sxkcnepumenm, nabopamopuule pabomoi

W3mepenue yaenbHON TeIIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHAeHcalus. Mcrnapenne u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAs
BIIQXKHOCTHh BO31yxa. HacelmeHHslii nmap. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Tejaa. AHM30TPONHUS CBOUCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucTalu3anus. Y aelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MOJIYYSHHUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGmonenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. daekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >3IEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUATIEKTPUKH U IMOTYIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsija.

B3aumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHwlid  3neKTpuyecKuil — 3aps.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun sanextpocraruueckoro nojisi. [lorennuan. Pasnocts norennuanos. [IpoBoanuku
U JUBJIEKTPUKH B JIEKTPOCTATUYECKOM Tosie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konpencarop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DINIeKTpOoCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT IUIOIIA I TUTACTHH, PACCTOSTHHS
MEXAY HUMH U TU3JIEKTPUUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEeKTPUUECKUI TOK. Y CIIOBUS CYIIIECTBOBAHUS AJICKTPUIECKOTO TOKA. MICTOUHMKHM TOKA.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka LHenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VnensHoe COMPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHnia. MOIMIHOCTh 3JIEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAS CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi renu. KopoTkoe 3aMbIkaHue.



DneKTpOHHas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAUMOCTH IOJYIPOBOJIHUKOB.
CsaoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DnekTpuuecKkuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa U MpaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKUA TOKa, DJIEKTPOHArpeBareibHbIe MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHOJ, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIHM TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuiibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMeliaHHOe COeJUHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE TajibBaHUYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh CONTPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJIUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHUSI pE3UCTOPOB.

H3mepeHue aIeKTpoABIKYILEH CHIIbI MICTOYHUKA TOKA U €70 BHYTPEHHET0 COMTPOTUBICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4yHbIH (hakT, runores3a, (Qu3mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHU, TMHEWHas QyHKIUs, napaboiia, runepoona,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU Ha OCH KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBMKEHHE B )KUBOM Ipupoje, Aupdy3us, ocMOC, TEMI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs] JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JABMKEHUI C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKY, HCIIOJIb30BAaHME 3aKOHA COXPAHEHHs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHaAJIOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE



ANEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa NWMHMNA MHAYKIMH MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMKEHHE 3apsKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHOM nose. Pab6ora cuiibl Jlopenna.

SIBneHne HNEeKTpOMAarHUTHOM MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH JIEKTpOMarHuTHoW uuaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJABMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM I10JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJICKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: ITOCTOSIHHbIE MAarHUThl,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3auMogeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHne AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue 1ecTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MexaHWYeCKHWe KoyebaHusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammmutyga u (aza konebaHuil. [lpyXMHHBII MasTHUK.
MaremaTtuueckuii MagTHUK. Y paBHEHUE FapMOHHUECKUX Kojebanuil. [IpeBparienue snepruu npu
TapMOHHYECKHUX KOJIeOaHMSIX.

Konebarenbuplii  KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B HIACATHHOM
Koe0aTeIbHOM KOHType. AHAJOTUST MEXIYy MEXaHHWYEeCKUMHU U DIEKTPOMArHUTHBIMU



konebanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHLHOM KOJeOaTeThHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUsX. BbIHYXIeHHbIE MEeXaHUYECKUE KoJeOaHus.
Pe3onanc. BeinyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsiEHUE DIEKTPUUYECKONH DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPO3HEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHus.

OcmunorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH H
KOHJIEHCATOPA.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEIOBAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclI0oBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHble M MpOAOJIbHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3JIy4€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BeKTopoB E, B, V B anekTpoMarauTHo# BosiHe. CBOMCTBA 311EKTPOMarHUTHBIX BOJIH:
OTpaXeHUe, TpeJioMJieHne, Tnoysgpusanus, audpakuus, uHrepdepeniusa. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyuHIHANIBI paIHOCBS3U U TENEBUACHUSA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE M MEIUIMHE, pajap, paAuONpUEMHHK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6utomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHHUsS] MEXaHUUECKHUX BOJIH.

Habmonenue narepepeHny 1 1uppakiinu MEXaHUYECKHX BOJIH.

3BYKOBOH pe30HaHC.



HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJe0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpeie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUl B IIIOCKOM
3epKaje.

[Ipemomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TIOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYeCKas Cuiia TOHKOW JHH3BL. [locTpoeHne n3o0pakeHuil B cCOOUpAIONINX U PaCCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHUYECKHE yCTPOWCTBA M MPAKTUYECKOE IMPHUMCHEHHE: O4YKH, JIyna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
npUOOPBHI.

ITonHOe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MEUKpOCKOTa, TEIECKOIIA.

Habmronenue natepdepeHnnu cera.

Habmonenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[TosryueHue criekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPUHM OTHOCHUTEJIbHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHHUE JITTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Dopmyna [lnanka cBs3u sHEpruM PoTOHA C €ro YaCTOTON. DHEPTUs U UMITYIIbC
doroHa.

OtkpeiTue u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
dorosddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gporosdpdexra.

JaBneaune cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue YCTpOICTBA M MpPaKTUYECKOE MpUMEHEHHUe: (OTodJeMEHT, (HOTOIATUHK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

®oTo3dheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gororddexra.

Cseroauo.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Onsitel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BousiHoBeie cBoMicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Moguenb onsiTa Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh CTPOEHUS sApa. OTKpBITHE paAMOAaKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpeneneHuio coctaBa panoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHA. HykinoHHas Moniens sapa ['eizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sapa. M3ortomnst.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usznyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.

OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepubiii peaxktop. Tepmosnepublii cuHTe3. IIpobirembl M TMEPCIEKTUBBI  sEpHON
OHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AIE€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CUéTynK MOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH

Oransl pa3BuTUs acTpoHOoMUHM. [IpuKiIagHOe 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTHKU. /[narpamMmma «CIeKTpalIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/1bI INIABHOU
[IOCJIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOU
Hocie0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBIE MPEACTABICHHS O
IIPOUCXOXKAECHNUH U 3BotoLMu CoslHIA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['amaktuke. Tunbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMN
Hay4YHOHl KapTHHE MHpa, poib (u3nyeckod Teopuu B (OPMUPOBAHUM MPEICTABICHUH O
¢$u3nyecKkoil KapTUHE MUpa, MECTO (PU3NUYECKONW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBECHHO-HAY4YHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
MpU3HAKU NI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOI IpUpoe, KojeOaTeabHble TBU)KEHUS B )KUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE pallalliy Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJNIMYECKash CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghusa: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Pyl, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpEady, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE cpeaHero oOumiero oopa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTh M CHOCOOHOCTH OOydaroluXxcsi pyKOBOJACTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIpeHre XU3HEHHOTO ONbITa M OIbITa JESITEIbHOCTH B MPOLIECCE Pean3allii OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN €ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) 1aTPHOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKON I'PaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUHCKUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIEC HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTEeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1eATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayuiedl mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00ALHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKE U OCYILECTBIICHUE AICHCTBUI B OKpYXKaroIliel cpe/ie Ha OCHOBE 3HAHUS Lesei
YCTOWYUBOTO Pa3BUTHS YEITIOBEUECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HaHUH 10 (pr3HKe;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO e TEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPENIETATh eI ACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATH U BBIIOJHATH PadOTy B YCIOBUAX PEAJIbHOT0, BUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMU (U3UUYECKOM
HAYyKH;

BJIa/IETh HaBbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHON AESITEIBbHOCTU B 001acTu
¢bu3nKH, cCI0OCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(GU3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BJIQJIETh BHUJAMHU JIEATEIHHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUSA, €r0 HMHTEpIpeTaIii,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YUCJIE MPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PEelICHMs], HAXOAUTh apTyMEHTBI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIACHUH, 3a]1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUA 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENILHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHHUS WHMOpMAIUU (PUINYECKOTO COJIEPKaHUSI U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IOMCK, aHalIM3, CHUCTEeMaTHU3alUi0 U
UHTEPIIPETANIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH H(OPMAITUH;

UCIIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3aJad C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;



CO3/1aBaThb TEKCThl (PU3NYECKOTO COAEPKaHUS B pasIMyHbIX (opmarax ¢ y4éToMm
Ha3HauYeHUs HTHPOPMALIUH U 1IeTICBON ayTUTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpPMY MpeICTaBICHUS
Y BU3yaJIN3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYaAllMi U CMAT4aTh KOH(DIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHUBHUIYyaIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yduy€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTh M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pA3JIUYHBIX CHUTYyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHble yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATEIBHYIO JEATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIEC 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacUETHBIX M KAaueCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYAUIMH B 0071acTH (U3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PEe(IIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUMN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
HCITOJIH30BaTh MPUEMBI peIICKCHH JIJIs1 OTICHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATN3€E PE3YIbTATOB JACSITCIHHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B mporecce qocTrKeHUSs THYHOCTHBIX PE3YJIBTATOB OCBOCHUSI IPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoIaralonuil chopMUpPOBaHHOCTD:



CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUs, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE TIOBEICHUE, CIIOCOOHOCTh aJaITUPOBATHCS K YMOLMOHAILHBIM H3MEHCHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMIICHWE K JOCTIDKCHHUIO IENd MU YCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXO/IS1 H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIIOYAIONICH CIMOCOOHOCTh TMOHMMATh IMOILMOHAIBLHOE COCTOSHUE NPYrHX,
YYUTBIBATh €TI0 NIPU OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIFOIbMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJAMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEATEIILHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (PU3NYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUs, B3aUMOAeHCTBHE Tell, Tuddy3usi, OpOYHOBCKOE ABHKEHHE,
CTPOEHHE JKUIKOCTEH M TBEPABIX TeJl, U3MEHEHHE 00bEMA TeJl IPU HAarpeBaHUU (OXJIAXKACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3AlNs, KHUIICHHE,
BJIQXKHOCTh BO3/1yXa, OBBILIEHHE JaBJICHM raza IpHU €ro HarpeBaHUU B 3aKPbITOM COCY/E, CBA3b
MEXJy NapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3aUMOICHCTBHE
3aps/0B;

OIUCBHIBATh MEXAaHUYECKOE JBUKEHUE, MCIIONIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMIYJIbC Tejla, KUHEeTH4YecKas
SHEprus, NOTEHIMalIbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHHYeCKass MOULIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (U3UYECKYIO BEIMUMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3YS
¢u3nyeckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIIepaTypa, CpEeAHssl KUHETHYeCKas OSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTHUYHAasi CKOPOCTb MOJEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIE3HOro JIEeHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
UX O0O0O3HAYeHWS M EAUHHIIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;

ONKCHIBATh U3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHIMAaJ, pPa3sHOCTh TMOTEHIHUAIOB; MpPU OMNHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUNHY C IPYTMMU BETUYUHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
INPUHUUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
pPaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, pu 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (IPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nnyaTh yCciIoBUs MX O€30MACHOTO MCIIOIB30BaHMS B TOBCEAHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SIBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (OPMYIHPOBATH
npobiaeMy/3agady ¥ rMInoTe3y y4eOHOro 3KCrepuMeHTa, cOOUpaTh YyCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OTBIT U OPMYIIUPOBATH BHIBOJIBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, NP ITOM
BbIOMpaTh ONTUMAJbHBI CIOCOO H3MEPEHUS W MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIHOCTEN U3MEPEHMUIA;

MCCJIEIOBATh 3aBUCUMOCTH MEKIY (GPU3MUECKUMHU BEJIMYMHAMU C UCIIOJIb30BAHUEM IPSAMBbIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPe3yJbTaThl MOIY4YEHHOMH
3aBHCUMOCTH (PU3MUECKUX BEIMYHMH B BHJIE TAOIHI U Tpa)UKOB, ENIaTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa 0O€30IaCHOIO TpyAa IMPU MPOBEACHUM HCCIEJAOBAaHUNH B paMKax
y4eOHOTO 3KCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIOJIb3Ys
¢u3nyecKkue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUS (PU3NUECKON BEIUUNHBI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
pacCyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MIPU pelIeHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAaILMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETALMHd U TPEJCTaBICHUS Yy4eOHOM M HaydHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

HPUBOAUTH NMPHUMEPHI BKJIAJa POCCUICKUX M 3apyOeKHBIX YyUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS O (PU3HMKE B TOBCETHEBHOM XKU3HHU [T 00eCTIeueHUs
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBaMHU, JJIsl COXpaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TpYMNIbl, palMOHAIBHO paclpelneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMoi MpoOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKH U TEXHOJIOTUH, B MPaKTUYECKON
JEeSITeIbHOCTH JIF0JIeH, IEI0OCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHMULBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeUHbIH
AIEKTPUYECKUH 3apsiL, JIyd CBETA, TOUEUHBII NCTOYHMK CBETA, IACPHAsI MOJIENIb ATOMA, HYKJIOHHAs
MO/IeJIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIecKHuX 3a/1ad;



pacnio3HaBaTh (U3MYECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKM: DJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHME MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIEOaHUsI M BOJIHBI, IPSMOJIMHEHHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSIpU3alUs CBETa, AUCIEPCUs CBETA,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pOJIa, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
JIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAsl CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuwia Awmmnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOT0 M MArHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CUjla TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
Kosie0aHni, (POKYCHOE paAcCTOSIHME WM OINTHYECKas CWJIa JIMH3BI, MPH ONHCAHWU IPABHIHHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OMKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyasc (GOTOHA, MEpHOoJ] TOoJypacmaja, SHEPrHsl CBSI3U AaTOMHBIX SJ€p, MPU OMNUCAHUU
IPABWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMH, BBIYHCIISITH 3HAaYCHNE (PH3UUECKON BEIIMYMHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL 3akOoH OMa, 3aKOHbI IIOCJENOBAaTEJIBHOIO U MapajyieNbHOIO  COEIMHEHUs
NPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
IPSIMOJIMHEMHOTO pacpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHE DifHIITENHA 1715 HoT0d3(h(PpeKTa, 3aKOH COXpaHEHHUsI FHEPTUH, 3aKOH COXPaHEHHS
UMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3aps]a, 3aKOH COXPAaHEHHUS MaccOBOIO 4YHCIIa,
noctynarel bopa, 3akoH paJMOAaKTHBHOIO pachaja, OpU 3TOM pa3jiuyaTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIaCTH)
MPUMEHUMOCTH;

OTpe/eNATh HaIlpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoOBaTh
npobiemy/3agauy ¥ TMIoTe3y y4eOHOro 3KCIepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000pyI0BaHUs, MPOBOJAUTE OIBIT M (POPMYITUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEIUYHMH, NPH ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 M3MEPEHUS M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3ylbTaThl MOJTYYEHHOM 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M Trpa@uUKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCIIE/I0BaHMS,

coOnronarh mnpaBuia O€30MacHOrO TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-HCCIEN0BAaTEIbCKOW M  MPOEKTHOW JEATENIBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;



pemiath pacyéTHbIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOW MOJIENbI0, HCIOJIb3Ys
(I)I/I?)I/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTL (1)I/I3I/I‘ICCKyIO
MOJIeJIb, BBIACIATh (DU3UYECKUE BEIMYMHBI U (OPMYJIbl, HEOOXOIUMBIC Ui €€ pelICHus,
MMPpOBOAUTH paC‘-IéTBI " OICHHUBATDh PCAIIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)H3Hq€CKOﬁ BCJIMYHHDBI,

peliath KayeCTBEHHbIC 3a/la4d: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUI C OIIOPO HAa U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUUCCKUC SIBIICHHMS,

UCIIOJIb30BATh MIPU PEIICHUH YICOHBIX 331a4 COBPEMECHHBIC HHPOPMAIIHOHHBIC TEXHOJIOTUH
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HONYJISAPHO# HH(DOPMALIUH, TOTYIEHHOHN 13 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHAJTU3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH MPUHIIMIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHMUYCCKUX YCTPOMCTB, pa3inyaTh
YCIOBHS UX OE30MAaCHOT0 MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJUTH MPUMEPhI BKJIaJa POCCHICKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKHU, B 00BSCHCHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHUE TCXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHMUS 10 (DU3UKE B TOBCEIHEBHOM JKU3HH [ 00ECTICUCHHSI
0€301aCHOCTH TPU OOPAIICHUH ¢ MMPUOOPAMHU U TEXHUUYESCKUMHU YCTPONCTBAMH, /I COXPAHCHUS
3JI0POBBS U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO TIOBECHHUS B OKPYKAOIIEeH cpeie;

paboTatk B TpyIIe C BHITOJHEHUEM PA3TUYHBIX COIUATBHBIX POJICH, MIIAHUPOBATh padboTy
IPYIIbl, PAIMOHAIBHO PACHpPEACIATh OOSM3aHHOCTH W  IUIAHMUPOBaTh  JICSTEIBHOCTh B
HCCTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXKAOI'0 M3 YYACTHHUKOB I'PYIIIBLI B
pelIeHre PacCMaTpPUBAEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ]bHLIe HpﬁaKanecKHe 06pA30BATETBHBIE
padoThI padoThI pecypesi
Pazgea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa LIOK
' AbL HAYH https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunemartitka > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
) TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
32 OCHOBEI TEPMOMHAMMUKH 10 I https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [JOK
) da30BbIe IEPEXOBI https://m.edsoo.ru/7t41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
but6mmoreka [IOK
41 UICKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72




[TocTosHHBIN 25IeKTpUYECKU TOK. TOKH

bu6nmoreka [IOK

4.2 B PASIHUHBIX CPETIAX 12 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 0GPA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nosje. DJeKTpOMarHUuTHasI 11 1 3 bubmumoreka [IOK
) WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Wroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
) KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [HOK
) BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrua 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONITHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoere aroma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE 57pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU




bu6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKHI 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bubnmoreka [JOK
6.1 Obobuaioutee HopTopete 4 https://m.edS(I)_E).ru/7f4lc97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




IIOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
No Konu4yecTBo yacoB Jara DJIeKTpOHHbIe U (pPOBbIE
. oKa o0pa3oBaTte/ibHbIE
u/n Tema yp Beero KonTpoabubie IIpakTnueckue w3ydeHus p
padoThbI padoThbI pecypcnl
— e.
| Hayansie merotes mosmanm | buGaoresa LIOK
v A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u Mecto pusuku B
, | et | B LOK
Y1 pT ba, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
JIonen
MexaHuueckoe IBUKEHHE.

3 OTHOCUTETHPHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE ITPAMOIMHEHOE 1 bubmuoreka [IOK
NBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE | bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHue. Y cKopeHue 1 bubnnoreka [JOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc

7 e varepamnot roms 1 BuGaoresa LIOK

p https://m.edsoo.ru/ff0c3ada
110 OKPYKHOCTH
8 11:[ ;)J?;ﬂip;nl?l;léocizjliﬁg ZP;ICTCMLI 1 bubmorexa HOK
’ prit https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBbiii 3akoH HproTOHA
9 Macca tena. Cuina. [IpuHnun 1 bubmuoteka [IOK

Cynepno3uiuu cuil. Bropoii 3akon

https://m.edsoo.ru/ffOc3be8




HprotoHa s MarepualibHOM
TOYKH

10 Tperunii 3akoH HproToHa 111 Bu6muoteka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKOH BCEMUPHOIO TATOTEHUSI.

11 Cuna TSI)KCCTII)/I. IIepBas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpoOTUBIIEHUS MIPU bubnnorexa [JOK
JBIKEHUU TeJia B )KUIKOCTH WIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpamaTeabHOE

BIDKEHHUE a0COIOTHO TBEPIOTO
14 fena. MoOMEHT CHJIBI. Hneq%ﬂcnnm. bubmorexa LIOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO
Tena
HNMnynec MaTepuanbHOM TOUKH,

15 CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

Kunernueckas sHeprus
16 MaTepUalbHOU Toql:m. Teopema 06 bubmmorexa [IOK
NG https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOM
SHEPTrUu
[TorenunanbHas sHeprus.
[ToTenmmanpHas SHEPIHs YIpYro Bubnmorexa [IOK
17 nehOpMUPOBAHHON MPYKUHBI.

[ToreHmanpHas 3HEPrus Tena
BOJIM3M MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ffOc461a




18

19

ITorennumansHele U
HEIOTCHIMAIIbHEIC CHIIBL. CBSI3b
paboOTHl HEMOTEHIIMAIBHBIX CHII C
N3MEHECHHEM MEXaHNIECKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEpPruu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsizu pabOTHI
CHIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTa»

bu6numoreka [IOK
https://m.edsoo.ru/ffOc478c¢

20

KonTtponpHas pabora o Teme
«Kunemaruka. /Ilunamuka. 3aKOoHBI
COXPAHCHHS B MEXaHHKE)

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

21

22

23

OCHOBHBIC ITOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TeopuH. bpOyHOBCKOE ABUKEHUE.
Anddysus

Xapakrep JBUKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTsa. Mozenn cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

Macca monekyn. Konuyecto
BemlecTBa. [locrossuHas ABoraapo

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

24

TernmoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana remnepatyp Llenbcus

25

26

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AbcomoTHas TeMIepaTypa Kak
Mepa CpelHEe KUHETHYECKOU

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde
bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e




SHEPTUU JABHKEHUS MOJICKYIL.
YpaBHenue Menaeneena-

Knaneiipona

27 3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota

73 «HccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHSI
Pa3peKEHHOr0 ra3a

29 Hsonponecchl B uACAIBHOM rase u Bbu6moteka [JOK
ux rpaduyeckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 CIIOCOOBI €€ M3MCHEHUS. bubnuoreka [{OK
KonunuectBo tennots! u padoTa. https://m.edsoo.ru/ff0c5952
Buytpennss sueprus
OJIHOATOMHOTO UJCAIBHOTO ra3za

31 Bunae! renonepenaun Bubmiorexa OK

https://m.edsoo.ru/ff0c5c36

VY nenbHas TEMIOEMKOCTh

32 BemecTBa. KommuecTBo TEMIOTHI bu6nmorexa LIOK
npu Tervionepenave. AauadaTHbIN https://m.edsoo.ru/ff0c5c36
npoliecc

33 I1epBbIil 3aKOH TEPMOJIMHAMUKHU U bubmuoteka [IOK
€ro NpUMEeHEHHUe K U30Ipolieccam https://m.edsoo.ru/ffOcSefc
Heob6patumocth mporieccoB B

34 HpI/Ip(I))I[e. Bropoin EaIIjOH bubmmorexa [IOK

https://m.edsoo.ru/ff0c6230

TEPMOJTMHAMUKH

35 [Tpunmun nevicreust u KT/ but6mmoreka [IOK
TETIJIOBOW MalIUHBI https://m.edsoo.ru/ff0c600a

36 [Mukn Kapno u ero KI1JI

37 DKOJIOTHYECKHEe MPOOIEMbI

TCIIJIOOHCPICTUKHA




O06o0maromuii ypok

bu6nmmoreka [IOK
38 «Momnexynsipaas pusuka. OCHOBBI https://m.edsoo.ru/f0c6938
TEPMOIMHAMUKI
9 Motekyaapin dusnsa. Ocross ubmotera LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bubmuorexa [IOK
Wcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 ;6:)1((?;(::?1;[02 OTHaOCEZSIjIB H::IHLIFI bubmorexa HOK
nap AYXa. - https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
o | Mopbe o Asorpons Buorera LOK
P AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHbIE
MaTepHaIbI
5 Yaenman renora nassenn. Bubmiorera LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nmorexa LIOK
44 Vpasnewne Tenosoro bananca https://m.edsoo.ru/ff0c6820
45 gﬁgﬁpﬁiﬁﬁfg 632. si1. JBa Buaa bubmmorexa [IOK
P AL A https://m.edsoo.ru/ffOc6bce
INEKTPUUYECKUX 3apsJIOB
[TpoBOAHHKH, TUIICKTPUKH U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuorexa [IOK
COXpaHEHHUS IEKTPUUYECKOTO https://m.edsoo.ru/ffOc6bec
3apsna
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. Toueunslit bubmorexa [TOK

IIEKTPUYECKUH 3apsil

https://m.edsoo.ru/ffOc6ced




48

Hanpsx€HHOCTB 3JIEKTPUUYECKOTO
noJis. [lpuHnun cynepnosunuu
AJIEKTPUYECKUX ToJei. JInnuu
HaIpsHKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cui aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
IIOTEHIAATIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6£00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[HBJICKTPH‘I@CK&?I IMPOHUIIACMOCTDb

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7018

51

52

53

OnektpoéMkocTb. Konnencarop

ONeKTPOEMKOCTbD MIIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOr0 KOHJIeHcaTopa
JlaGopaTtopHast pabota
"M3MepeHue 31IeKTpOEMKOCTH
KOHJIeHcaTopa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIHKI 1ENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
anmnapara, CTpyHHOTO IIpUHTEpA.
DneKTpocTaTHIeCcKast 3allnTa.
3a3zeMiieHre AIEKTPOIPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cwita Toka. Hanpsixenne.
Conpotusnenue. 3akon OMa jist
y4acTKa Ienu

56

ITocaemoBarensHOE,
napajielibHOe, CMEIIaHHOES
COEIMHEHHNE MMPOBOHUKOB.
JlaboparopHas pabota «3ydeHue

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0




CMCIIaHHOI'O COCINMHCHUA
PE3UCTOPOB»

57

PaGota u momrHOCTH
JIEKTPUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 17151 IOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnas pabota
«M3mepenne J/1C uctounnka Toka
U €ro BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHbiil ypok. KonTposibHas
pabora 1o Teme
"DnexTpoauHamuka /
Bcepoccuiickast mpoBepouHas
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«INEKTPOITUHAMHKAY /
Bcepoccuiickas npoBepoyHas
paborta

bubmmoteka IIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask TPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJIJIOB OT
TEMIIepaTyphl.
CBepxnpoBOIUMOCTb

62

63

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoaHUKH, UX
coOCTBEHHas ¥ MpuMecHast
npoBoauMocThk. CBoicTBa p—n-
nepexona. [lonmynpoBogHUKOBEIE
npudopHI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIN3
DJIIEKTPUUYECKHI TOK B Ta3ax.

65 CaMOCTOSITeNIbHBIN U 1 bu6nmoreka [IOK
HECaMOCTOSITENIbHBIN pa3ps. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DneKTpruuecKue Mpruodopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 Bbu6moteka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
KonTtponpsHas pabora o Teme

67 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
NeKTpuieckuit Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»

63 PesepBHblit ypok. O0oOmaromuit 1 bubmuoreka [IOK
ypok 1o TemaM 10 kitacca https://m.edsoo.ru/ff0c8f6¢c

OBHIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour 1| Jlara 00pa3oBaTeJbHbI
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns pa3oBare e
padoThI padoThI pecypcbl
IlocTosIHHEIE MATHUTEL U X
B3aMMOJCHCTBIE. MarHuTHoOe
1 oJe. BIéKTop MarHuTHON 1 bubmmorexa [IOK
N https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUY MarHUTHOM
WHIYKITUU
MarauTHoO€e noJie MPOBOIHUKA C
> TokoM. OnbIT Dpcrena. 1 bu6nmoreka LIOK
B3aumoneiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «M3yueHue
3 MaFHETHOf")O HOJI')HI KaTymKHy::I 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
4 Awmrepa. JlaboparopHast paboTa 1 1 bubmmnoreka HOK
«HccnenoBanue aeMcTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBHEe MarHUTHOTO II0JIS Ha
5 JBHKYILYIOCS 3apSIKEHHYIO 1 bu6muoreka [JOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DNIeKTpOMarHuTHasT WHTYKITHUSI.
IToTok BekTOpa MarHUTHOM
6 nHaykuu. DJ1C nHaykuu. 3aKkoH 1

ANEKTPOMATHUTHON UHAYKIUU
®Dapanes




JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AJIIEKTPOMATHUTHON MHTYKIIHN)

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. 3/C
CaMOWHIYKITUU. DHEPIHs
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TTOCTOSIHHBIC
MAarHMThl, JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEMEHTapHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcal S0

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

O6o06maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs

VHIYKIUSD)

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTponbHas pabora no teme
«MarnuTtHoOe 1noe.
OJEeKTpOMarHUTHAs MHIYKLIUS»

CBo0OoiHbIE MEXaHUYECKHE
kosneOaHus. 'apmMoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEpruu

JlaGopartopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

KonebarenbHbIit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHHUS B HJI€ATHOM

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




K0JIe0aTeIbHOM KOHTYDE.
AHaJ'IOI‘I/ISI Me)KI[y MCXAHUYCCKUMHU
U 3JICKTPOMAarHUTHBIMU
KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHsSI SHEPTUHU B HIICATHHOM
K0JIeOATEIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusx. BolHyXKIeHHBIE
MeXaHUYECKHE KOoJicOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

18

IIepeMeHHBIH TOK.
CunycouaanbHblil IEpEMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAYECHUE CUIIBI
TOKA U HaIPSKEHUS
Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
ANEKTPUUECKON SJHEPIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

19

20

21

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, TUHUH JIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU IIPH
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTYHU B TOBCETHEBHOM
KU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUs U

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54




JJINHA BOJIHBI. HOHGpe‘IHHC n
IMPOAOJbHBIC BOJIHBL

2 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
| e s B 10K
i https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Paguonoxarus
75 KoHntponbnas padora «Konebanus bubnnorexa [JOK
Y BOJHBD) https://m.edsoo.ru/ff0cc6f8
[Ipsamonuneitnoe
2 pacupoCcTpaHEHUE CBETA B bubmmoreka [JOK
OHOPOIHOM cpefe. ToueuHblii https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
TpaKeHUE CBETA. 3aKOHBI
27 E))T;);)K:HI/I: C?BeeT; l?lzcgpoeHHe bubmorexa LHOK
. https://m.edsoo.ru/ffO0cd4e0
M300paXeHHI B IMJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
73 BHYTpPEHHEE OTpa’KeHUE. bubnnorexa [JOK
[IpenenbHBIN yros NoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 dimepenne moxarens Bubmotexa LIOK
https://m.edsoo.ru/ffOcd67a
MIPETOMIICHUS CTEKIIa»
JIunsel. [loctpoenue
30 n3o0paxenuii B muH3e. opmyia bubmuoreka [IOK

TOHKOM JUH3BI. Y BEJINUEHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle




31

32

JlaGopaTopHnas pabota
«HccnenoBanue CBOMCTB
U300paKEHHI B JIMH3AX»

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTopHnas pabota
«HabnroeHne qucrepcuu CBETay

33

WnTepdepenmus ceera.
Judpakmnus crera.
Judpakumonnas pemeérka

bubnuoreka [IOK
https://m.edsoo.ru/ffOced22

34

35

36

37

38

[Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0e30MacHOro0 MpUMEHEHUs

['panu1el MpuMEHUMOCTH
KJ1aCCUUECKON MEXaHUKH.
IToctynaTel cnennaibHON TEOPHUHU
OTHOCHUTEIIBbHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€}1J’IGHI/IG
BPEMCHH U COKPpAIICHUC NJINHBI

DHeprus ¥ UMITYJIbC
pENATUBUCTCKOM YacTullbl. CBA3b
MAacChl C DQHEPrUEN U UMITYJIbCOM.
OHeprust NOKos

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf862

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas pabota «OnTuka.
OCHOBBI CHIENMATILHON TEOPUHU
OTHOCHUTEIBHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf6f0

40

®otonsl. opmyia [1nanka.
OHeprusi 1 UMITYJIbC POTOHA

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6




OTKpBITI/IC 1 UCCJIICOOBAHUC

bu6nmoreka [IOK
41 porospdexra. Onbrrr A T https://m.edsoo.ru/ffOcffc4
CroneroBa
2 i s borosbgor Bumorexa LIOK
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddekra
5 Teceers, Xommreckos ncicrane BuSmiorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuuyeckue ycTponcTBa u
MPaKTUYECKOE TPUMEHEHHE:
44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenne 3amag mo Teme bubnunoreka LIOK
«INIeMEHThI KBAHTOBOW ONTHUKHU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI
46 Pesepdopna no paccestHuo o- bubmuoreka [IOK
yactull. [Inanerapuast Mmoaens https://m.edsoo.ru/ff0d091a
aToma
bu6nunorexa LIOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u norioneHue
48 ($bOTOHOB MpH Mepexojie aToma ¢ bubnuorexa [{OK
OJIHOTO YPOBHSI SHEPTUHU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoxHoBbIe CBOMCTBA YaCTHII.
49 Eggigziijiili?iénHOBoﬁ bubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrIoHTaHHOE 1
BBIHYKJICHHOE U3ITy4YEeHUE
50 OTKpbITHE PATUOAKTUBHOCTH. bubnmnorexa [JOK

OmneiTe Pesepdopa mo

https://m.edsoo.ru/ff0d0fd2




OIMPCACIICHNUIO COCTaBa
PaarOaKTUBHOI'O U3JTYUCHUS

51

52

CsaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bousaue
PalMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-usinydueHue

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SnepHblie peakuuu. AnepHblid
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTHYECKHUE
ACIIEKThI IAEPHON IHEPTETUKHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

DJIeMEeHTapHbIE YaCTHUIIBI.
OtkpeITHE I03UTpOHA. MeTOIbI
HAOJII0JIEHUS ¥ perUCTpaliu
aJIeMEeHTapHbIX YacTtull. Kpyribrit
cTon «PyHIaMEHTAIIbHBIE
B3auMoJiercTBUA. EnUHCTBO
(bu3nUecKoil KapTHHBI MUPaY

Dransl pa3BUTHS ACTPOHOMUHU.
[Ipukiagnoe u
MHPOBO33PEHUYECKOE 3HAUEHUE
actponomuu. Buj 3BE31HOTO HEOA.
CozBes3ausi, spKue 3BE31pbl,
IJIAHETBI, UX BUAUMOE JIBHIKCHHE.,
ConHeyHas cuctema

Comnne. ConHedHass aKTHBHOCT.
Ucrounnk sneprun ConHia u
3BE3 ]

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38




57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOM
nocie0BaTeIbHOCTH. BHyTpenHee
cTpoenue 3B€311. COBpeMEHHbIE
MPEJICTABICHUSI O TIPOUCXOKICHUU
u sBosonuu CosHIa U 3BE37]

58

Muneynsiii [Iyte — Hama
I"anakTuka. [lonoxenue u
nemwxenne Comnna B ['anakTuke.
lNanaktrku. YEpHbIE IBIPHI B sApax
TaJaKTUK

59

60

Bcenennas. Pazberanue raiakTuk.
Teopus bonbioro B3psIBa.
PenukroBoe uznyueHue.
Meraranaktuka

Hepemuennsie mpoOiembl
ACTPOHOMHUU

61

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons dpuzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUAILHON U
ATUYECKOHN cdepax AesITeTbHOCTH
YyeioBeKa

63

64

O6o6matomuii ypok. Pons u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

Ob6o6maromuit ypok. Posb
buznueckoit Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil KapTuHE MUpa




65

66

67

68

O6o06matomuii ypok. Mecto
¢u3nvecKoil KapTHHBI MUpPaA B
00111eM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IpEeJCTaBICHUN O IPUPOE
Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHas
UHYKIMS

PesepsHslil ypok. OnTuka.
OcHOBBI cielMANIbHOM Teopuu
OTHOCHUTEJIBHOCTH

Pesepnblii ypok. KBantoBas
¢uznka. DIeMeHTbl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/ff0d 1784




[MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

10.1

10.2

10.3

JleMOHCTpHpOBaTH Ha TpHUMEpPaXx pPoOJIb M MeECTO (U3HKU B
(GhOpMHUPOBaHUKM COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbBHOCTH
Jronen

Y4YuTBHIBaTh TPAHUIIBI IPUMEHCHUS U3YICHHBIX (DU3NUCCKUX MOICIICH:
MaTepuaabHas TOYKA, WHEPIMATbHAS CHCTEMa OTCYETa, aOCOIOTHO
TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCYHBIA BJIEKTPUUYECKHUN 3apsA — NPU PEIICHUU
bu3HYecKuX 3a1a4

Pacnio3naBath pusnueckue sBiaeHUs (MIPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON TEeOpuu
CTPOCHHSI BEIIECTBA M JJICKTPOJWHAMUKU: PAaBHOMEPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBI)KEHUE, CBOOOHOE TaJICHNE
TEJ, JBMXKCHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBHUE TEI;
mud¢ys3usi, OpOyHOBCKOE IBMKECHHE, CTPOCHHE KHUAKOCTEH U
TBEPABIX TEJN, W3MEHEHHWE O00béMa TeJ TpH HarpeBaHUU
(OXJaX<JIeHNN), TEIIOBOE PAaBHOBECHE, WCIIAPEHHUE, KOHJCHCAIIMS,
IUTABJICHUE, KPHUCTAUIM3AIMs, KHIICHUE, BJIAKHOCTh BO3IyXa,
MOBBIIICHUE JaBJICHHUS Ta3a IMpPH €ro HarpeBaHUM B 3aKPBITOM
cocyzle, CBS3b MEXIy TlapaMeTpaMH COCTOSHHMS ra3a B
M30MPOIIECCax; MIEKTPU3AIUS Tell, B3AUMOICHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JABI)KCHHE, HCHOIb3Ys (PU3NYECKue
BEITMYUHBI: KOOPJIUHATA, ITYTh, MIEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CUila, HUMIOYIbC Tela, KUHETUYeCKas JHEprus,
MOTEHIIMATbHAS JHEPTUs, MeXaHW4ecKas paboTa, MexaHWJecKas
MOIIHOCTh, TPU OMHUCAHWU TPABHIBHO TPAKTOBaTh (PUINYECKUI
CMBICJT HCTOJIb3YeMBbIX BEJIWYUH, WX OOO3HAYECHHS W €IUHUIIBI,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BETMUUHY
C APYTHUMH BETUYMHAMHI

10.5

10.6

OnuchiBaTh HM3yYEHHbIE TEIJIOBbIE CBOMCTBA TEll M TEIUJIOBBIE
SBJICHUS, HUCHOJb3ys (U3MUYECKHE BEIUYMHBI: JaBJIEHUE rasa,
TeMnepaTrypa, CpeAaHss KUHETHYECKas OJHEpPrus XaoTHYECKOro
JBW)KCHUS MOJIEKYJ, CPEIHEKBAJAPAaTHUYHAsI CKOPOCTH MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTPEHHsA »JHeprusa, paborta rasa,
KOA(GUIIUEHT TOJIE3HOr0 JIEHCTBUS TEIJIOBOTO JIBUTATelNs; IMpH
OMHCaHUM  TPaBUIBHO  TPaKkTOBaTh  (U3MYECKHH  CMBICI
UCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHHUS U €IUHHIIBI, HAXOJIUTh
GbopMynbl, CBS3bIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYHUHY C
JpYTUMH BEIUYUHAM

OnucelBaTh M3y4EHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA M

AIIEKTpUYECKUE SBJICHUS (TpOLecChl), HCIMONb3yd (pundeckue
BEJIMYMHBL:  JIEKTPUYECKHH  3apsa,  DIEKTPUYECKOe  IIOJIE,




HaMpsHKEHHOCTh TOJs, MOTEHLMAN, Pa3sHOCTh IOTEHLMAJIOB; MpPU
ONMHMCAHUM  TPABUIBHO  TPAKTOBaTh  (PU3MYECKHl  CMBICT
UCIIOJI3YEMBIX BEJIMYMH, UX O00O03HAUYECHMS] U €IUHUIIbI; YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIHUUUHY C IPYTUMU
BEJIMYMHAMU

10.7

aHAM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBJICHUS, HCIIONb3YS
(du3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TATOTEHUs, I,
IT u III 3axons! HpIOTOHA, 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPIUH,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIMII CYTIEPIIO3ULIUN CUJL, IPUHLUI
paBHOINpABUSl HHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJSPHO-
KHMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, Ia30BbIE 3AKOHBI, CBA3b
CpeHE! KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIEKYN C
abCOJIIOTHOW TeMIlepaTypo, IEepBbId 3aKOH TEPMOJANHAMMKH; 3aKOH
COXpPaHEHMs DJIEKTPUYECKOro 3apsna, 3akoH Kynona; mpu sToM
pas3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECcKoe
BBIPQXEHHE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JACHCTBUS MAIlMH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; paszIu4aTh YCIOBUS HUX O€30MacHOT0
MCIIOJIb30BAaHUS B ITOBCETHEBHOM JKU3HU

10.9

BremoaaaTh OKCHCPUMCHTLI 110 UCCIICAOBAHUTIO (1)I/ISI/ILI€CKI/IX SIBJICHUMN
U TIPOIIECCOB C UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPCHUII;
npu 3TOM (GOPMYITHPOBATE TPOOIEMY (3a/1a4y) M TUIIOTE3Y YI€OHOTO
IKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  HPEAJIOKEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OcymiecTBiIATh HpsSIMbIE W KOCBEHHBIE H3MepeHHs (PU3MUECKUX
BEJIMYMH; IPU 3TOM BbIOMpATh ONTUMAJBHBIM COCO0 M3MEpPEHUs U
UCIIOJIB30BaTh U3BECTHBIEC METObI OLICHKU ITOIPELIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MeXAYy (GU3MYECKUMHU BEIHUYMHAMHU C
WCIIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pPE3yIbTaThl IMOJTYYCHHON 3aBUCHUMOCTH
(U3UYECKUX BEJIMYMH B BUJIE TAOIUI] ¥ TPAPHUKOB, JI€JIaTh BEIBOIBI IO
pe3ynbTaTaM UCCIEI0BaHUS

CobOmtonate mpaBuia 0e€30mMacHOro TpyAa TMpH  MPOBEICHHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOro »JKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKONW U NMPOEKTHOM JEesITeIbHOCTH C MCIOIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaAHUS

10.13

10.14

10.15

Pemate pacuérHbie 3a1aun ¢ SBHO 3aJJaHHON (HPU3UYECKON MOJIEINbIO,
UCTIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCJIOBHS 3a7aud  BBIOMpATh (PU3UYECKYIO MOJENb, BBIJACIITH
buznyecKre BeTHMUUHBI B POPMYIIbI, HEOOXOTUMBIE TSI €€ pelIeHHUs,
MPOBOJIUTH Pacy€Thl M OICHUBATh PEATBHOCTh IMOJYYCHHOTO
3HaYeHUS PUZNIECKON BETUIMHBI

Pemate  KayeCTBEHHBIE  3aJaud:  BBICTPAWBAThb  JIOTUYECKH
HEITPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUI C ONIOPON HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

Hcnonp3oBaTh Mpu pelIeHWH Y4YeOHBIX 337ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJs TMOMCKA, CTPYKTYPHUPOBAHHUSA,
MHTEPIIPETAllMM U TPEJICTaBICHUs y4eOHOW M HAy4YHO-NOMYJISIPHON




uHpOpMaLKH, TOTYYSHHOW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUio

10.16

10.17

10.18

[IpuBOaUTH MpHUMEPHI BKJIA/JA POCCUHCKUX U 3apyOeKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHECHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH

Hcronp30BaTh TEOPETHUECKUE 3HAHUS MO0 (DPU3HMKE B IMOBCEIHEBHOU
KU3HU Juis  obOecriedeHus 0€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, [UJISl COXpaHCHUs
3I0pPOBbsSI M COOJIIOJICHUST HOPM SKOJOTHYECKOrO TIOBEIICHUS B
OKpY>Kalollleu cpene

PaboTate B rpymie ¢ BHITOJHEHUEM PA3IMYHBIX COI[UAIBHBIX POJICH,
IJIAaHUPOBATh  pabOTy TPYNIBL, pPaAlUOHAIBHO  pacHpenelsiTh
00s3aHHOCTH W IUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYyalMsAX, aJcKBaTHO OLICHUBATHh BKJIAJ KAXKIOTO M3 YYACTHHKOB
TPYIIIBI B PEHICHHE PACCMATPUBAEMON MTPOOJIEMBI

11 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

11.1

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TNpuUMepax posib M MecTo (U3UKH B
(OpMHUPOBAHUM COBPEMEHHON Hay4HOW KapTHHBI MUpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOH JAEATEIbHOCTH
JOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICICH:
TOYEUHBIN DJIEKTPUYECKUN 3apANl, sepHas MOJEIIb aTOMA, HYKJIOHHAs
MO/JI€JIb ATOMHOTO siJIpa MPU pelIeHNH (PU3NUECKHX 3a]ad

11.3

114

Pacnio3naBath Qu3nyeckue siBIeHUS (IIPOLEcChl) U OOBACHATh X HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYecKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE,
MarHMTHOE  JIEWCTBUSA  TOKAa,  B3aUMOJECHCTBUE  MAarHUTOB,
AIIEKTPOMAarHWTHas WHAYKLUSA, JEHCTBHE MAarHUTHOrO TMOJds Ha
IIPOBOAHMK C TOKOM M JIBWXKYIIMMCS 3apsf, 2JIEKTPOMAarHUTHBIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpOoCTpaHEHUE CBeETa,
OTpakeHHe, TMpelomMiieHHe, HHTepdepeHuus, audpakuus u
MOJIIpU3alus CBETa, AUCIIEPCHUs CBETa, (OTOAIEKTpUUecKuil ekt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEWYATOrO
CHEKTpa aroMa BOJOPOJA, €CTEeCTBEHHass M HCKYCCTBEHHas
pPalnoaKTUBHOCTh

OnuceiBaTh H3y4YEHHBIE CBOMCTBAa BeUIECTBa (IIEKTPUUECKHE,
MAarduTHBIC, OITHYCCKHUCE, BHGKTpI/I‘IeCKyIO HpOBO}II/IMOCTB paszqux
Cpel) © DICKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIb3YS
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsjl, cujila ToOKa,
ANEKTPUUYECKOE  HaIpsSHKEHUE, DIEKTPUUYECKOE  COINPOTHUBIICHUE,
pasHocTh moteHnuanoB, JJIC, paboTta Toka, HHIYKIIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTYILKH,
3Hepms[ BHGKTqueCKOFO U MAarHuTHOTO HOJ'I@IZ, nepno;l 1 Y9acTtoTa
Kose0aHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B ITPOIIeCCe




TapMOHUYECKUX  DJJCKTPOMAarHUTHBIX  KojeOaHHWH,  (oKycHOe
PACCTOSIHME W ONTHYECKasl CHJIa JIMH3BL, TPH OMMCAHUH TPABHIBHO
TPAaKTOBaTh (PU3UYECKUI CMBICI HCIOIb3YyEeMBIX BEIWYHMH, HX
00O03HAUYeHMsI W EJUHUIIBI; YKa3blBaTh ()OPMYIIBI, CBS3BIBAIOIIUEC
JAHHYIO (PU3UYECKYIO BEJTMUMHY C IPYTUMHU BeTUYUHAMHU

11.5

11.6

OnuchiBaTh M3yYEHHbBIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCHOJIb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMITYJIbC (HOTOHA,
[Iepuo/ Mojrypacmnaza, SHEprus CBA3M aTOMHBIX sAJ€p; IIPU ONMCaHUU
OPaBHJIBHO TPAaKTOBAaTh (PU3UYECKHA CMBICT  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEJIMUYUHBI

AHanu3upoBath (pU3MYECKHE TMPOLECChl M SBJICHUS, HCHOJb3Ys
¢usznueckue 3aKOHbl M OpUHLUIBLE:  3akoH Owma, 3aKOHBI
IIOCJIEZ0BATENBHOIO U IAPAJUIENBHOIO COEIUHEHUs INPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHEMHOT O paCpOCTPaHEHM S CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHME OMWHIITEWHa U1
dorosddexra, 3aKOH COXpPAHEHUS OHHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXpaHEHHUsS JJIEKTPUUECKOro 3apsaa, 3aKoH
COXpaHEHUs1 MaccoBOIO 4YHuCla, HOCTynarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclaja; MpU 3TOM pa3IMyaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpaHu1bl, 006J1aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHPGIIGJUITI) HaIpaBJICHUC BCKTOpAa HWHAYKIHU MArHuTHOI'O IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM
3€pKajiOM, TOHKOU JINH301

BBINONHATE SKCIEPUMEHTHI 110 HCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOIIECCOB C MCIOIb30BAHUEM IMPSMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIEPUMEHTa,  cOOMpaTh  YCTAHOBKY U3  IPEUIOKEHHOIO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI

OcymiecTBiATh MNpsMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM CIOCOO M3MEpEeHUs U
UCIIOJI30BaTh U3BECTHBIE METObI OLICHKH ITOIPELIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYHMH C UCIIOJIB30BaHUEM
NPSAMBIX HM3MEPEHUM; IIpU OTOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOJIUIl U TpaUKOB, EJIaTh BBIBOABI 110 pe3yJabTaTamM
UCCIIEI0BAHNS

CobmoaTe mpaBuiia 0€30MaCHOTO TpyAa TMpU MPOBEACHHUH
UCCeOBaHUN B paMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOW M TPOEKTHOM e TEIIbHOCTH C UCTIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyA0BaHUS

11.13

Pemartp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ys (PU3WYECKUE 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJlauyd  BBIOMpATh (PU3UYECKYI0O MOJIEb, BBIICIATH




¢du3nueckre BeNUYUHbBI U POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
OPOBOANTH PAacdY€Thl M OLEHHMBATh PEATBHOCTh IOJIYYEHHOTO
3Ha4YeHUs (PU3NIECKOI BETMUNHBI

11.14

Pemate  KayecTBEHHBIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHUI C OMIOPON HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUICCKUE SIBICHUS

11.15

Hcnonb30BaTe MpU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl HOUCKA, CTPYKTYpPUpPOBAHUS,
MHTEPIIPETALMY U IPEICTaBICHUS Yy4€OHOW M HAy4YHO-IOMYJISPHON
MH(pOpPMaLKK, TOJYYEHHOW U3 PA3JIUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJTM3UPOBATH MOJTyYaeMyro HH(POpMAITUIO

11.16

OOBSCHATH MPUHIIMITBI ACUCTBHUS MAIIWH, TPHOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3iMyaTh YCIOBHS HMX OE30IaCHOTO HCITOJIB30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTMI

11.18

11.19

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DPU3KMKE B IMOBCEIHEBHOU
KU3HU s obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXpPaHCHUs
3I0POBbSI M COOJNIONEHUS HOPM SKOJIOTUYECKOTO ITOBEJICHHUS B
OKpYKarollen cpeze

PaGotaTh B rpyIe ¢ BBITOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TPYNIbBI,  PAlMOHAIBHO  PACHPEICIIAThH
00S3aHHOCTH ¥ IUIAHUPOBATH JICATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalluAaAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Io H3 YYAaCTHHUKOB
TPYIIIBI B PELICHHE PaCCMATPUBAEMOM MPOOIEMBI




IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

10 KUIIACC

Kon Kox nposepsiemoro

paszena 3IeMEHTa HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

®uzuka — Hayka o npupojae. Hayunbie
METO/bI MO3HAHUS OKpYKatomiero mupa. Posib
JKCIIEpPUMEHTa W TEOpUH B  Ipollecce
MO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (Pr3UKe

1.1

MogenupoBanue (U3NYECKUX SBICHUH H
1 IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3nNYECKUE 3aKOHBI W TEOpUH. [ paHULbI
IPUMEHUMOCTH  (DU3HYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHMU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH
JESATEIBHOCTH JIIOJEH

2 MEXAHHUKA

1.2

#i#HPari#KMHEMATHUKA

Mexanuueckoe BUKEHUE.
2.1.1 OTHOCHUTEIBHOCTH MEXaHUYECKOI'O
newkeHus. Cucrema orcuéra. Tpaekropus

Ilepemerenue, CKOpoCTh (CpenHssl CKOPOCTb,
MIHOBEHHass  CKOPOCTb) U  YCKOpEHHE
2.1.2 MaTepUaibHOM TOYKH, MX IPOCKIUU HA OCHU
CUCTEMBI KOOpJUHAT. Crnoxenue
IIEpEMELICHUH U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBKECHUE. I'padpuxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IyTH u MEePEMEILICHUS
MaTepuaIbHON TOYKH OT BPEMEHHU

2.1
CBoOoaHoe majienue. Y CKopeHue

2.14
CcBOOOIHOTO ITaJ€HUS

KpuBonnnueliHoe nBrkeHue. PaBHOMepHOE
JIBUKCHHE  MAaTepUAJIbHOM  TOYKH IO
2.1.5 OKpPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. Ilepuon 51 4acToTa.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHHAOMETP,
2.1.6 JBU)KEHUE CHAPSIIOB, LENHBIE U PEMEHHBIE
nepeaavn

[IpakTrueckue paboTHL. Nsmepenue
MICHOBEHHOM  CKOPOCTH. HccnegoBanue
COOTHOIIICHUS MEXIY My TSIMU,
NPOMJECHHBIMH TEJIOM 3a IOCJIENOBATEIbHbIE




22

2.3

221

222

paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpH
PaBHOYCKOPEHHOM [JBM)KEHUHU C HadalbHOMN
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBYDKEHUS IAapUKa B BA3KOH JKHUIKOCTH.
W3ydenne nBUKEHUs Tena, OPOLIEHHOTO
TOPU30HTAJILHO

#H##Par### IMHAMUKA
[Tpunimn OTHOCHUTEIBbHOCTHU Tanuies.

IlepBeii 3axkoH HeroTona. MuHepuuanbHbie
CHUCTEMBI OTCYETA

Macca tena. Cuna. [Ipuniun cynepno3unuu
cul

223

224

Bropoii 3akoH HeroTOHa M1 MaTepralIbHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkon HerooToHa s
MaTEpUAIbHBIX TOYEK

3akoH  BcemMupHoro Tarorenus. Cuna

TsokecTu. IlepBasi kocMuueckas CKOPOCTb.
Bec Tena

225

Cuita ynpyroctu. 3akoH ['yka

22.6

227

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHUJla TpPEHUs  IOKOS.
Koaddunment tperns. Cuia COnpoTHBIICHUS
IIPH IBU)KEHUH TeJla B )KUIKOCTH WM ra3e

[MocrynaTtensHOE U BpaIIaTeIbHOE ABHKECHHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAIICHUS.
[Liieuo cumel. YcinoBus paBHOBECUS TBEPAOTO
teaa 8 UCO

229

Texuuyeckue YCTPOﬁCTBaI INOAIIMITHUKH,
JABMIKCHUC NCKYCCTBCHHLIX CITYTHUKOB

2.2.10

[IpakTrueckue pabotsl. U3yueHue aBuxKeHUs
Opycka MO HaKJIOHHON TIOCKOCTH TOJ
JEUCTBHEM HECKOJbKUX cwi. HMccnenoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOLIUX
B nedopmMupyeMoii NpyKuUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JaedopMaiuu.
HccnenoBanue YCIIOBHI paBHOBECHS
TBEPJOIO TENIA, UMEIOILIETO OCh BPALLICHUS

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepuaibHbIX TO4YeK. VMmynsCc cuiibl u
M3MEHEHHUE UMITYJIbCa Tella

230 3akoH coxpaHeHuss wumnyiasca B HCO.
PeakTuBHOE IBIKEHUE

233 Pabota cuibl

234 MOo1HOCTb CHIIBI




3.1

235

Kunernueckass  sHepruss  MaTepuaibHOU
TOYKH. TeopemMa 0 KHHETUYECKON YHEPIUU

2.3.6

[orennmaneHast sHeprus. [loTeHnmambHAas
SHEPrus yIpyro nehopMUPOBAHHOMN
npyxuHbl. [loTeHIMadbHAS DHEPrUs TeEa
BOJIM3U TIOBEPXHOCTH 3eMIIH

2.3.7

[ToTreHuManpHble ¥ HENOTEHIIMAIBHBIC CUJIBI.
CBs3b paboOTBl HENMOTEHLUUAIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKON SHEPIUuu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPrun

238

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,
BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u
CKOPOCTEM Tel IpU HEyNpyrom yzaape.
HccnenoBanme cBs3um  pabOTBI  CHJIBI  C
U3MEHEHUEM MEXaHUYECKON HEPIUHU Tella

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
#H#Par####OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPHU

3.1.1

OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON TEOPHUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS
u B3aI/IMOIleI>'ICTBH$[ JaCTull BeuieCcTBa

3.1.2

Mogenu CTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBACHEHHUE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MoOJIejel

3.1.3

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostnHass ABoraapo

3.14

3.1.5

3.1.6

TenmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana remneparyp Lienscus

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON
TEOPUH UJIECAIBHOIO ra3a

AbGcoutoTHas TemIeparypa Kak Mepa cpeHei
KMHETUYECKON JHEpruu TEILIOBOI'O
IBKeHUs vactull rasa. Illkama temmneparyp
KenbBuHa

3.1.7

3.1.8

VYpaBuenue Kianeitpona — Menzeneesa.
3akoH /lanbTOHA
I"a3oBbIe 3aK0HBI. M30mpOo1IECChHI B HACATBHOM

ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA:
M30TEepMa, U30X0pa, 1300apa

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,
6apomeTp

[IpakTuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIACCHOM KOMHaTe. MccnenoBanue




3aBUCUMOCTH MEXIY rapameTpamu
COCTOSIHMS Pa3pEKEHHOIO rasa

3.2

3.3

3.2.1

322

OCHOBbI TEPMOJMHAMMKU

TepmoanHamuueckass cucreMa. BHyTpeHHss
SHEPTUsl TEPMOJUHAMHYECKOW CHUCTEMBI U
CHocoObI €€ U3MEHEHHUSI

KonunuectBo Temnotsl u pabota. BuyTpenuss
SHEPrusl OJHOATOMHOI'O UJEAJIBHOTO Ta3a

323

324

3.2.5

3.2.6

Buasl Teronepenaun: TEMIONPOBOAHOCTD,
KOHBEKIIMSI, U3aydeHue. TermoéMKoCcTh Tena.
VYaennbHAs TEeNI0EMKOCTh BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIIoNepeiaue

[Iepsbrit 3aKOH TEPMOJAUHAMUKHU.
[Ipumenenne IIEPBOTO 3aKOHA
TEPMOJIHHAMUKH K M30IIPOLECCaM.
I'paduueckas uHTEpHIpeTanys paboThl raza

TennoBeie Mamwuubl. [IpuHLIUINBI HeHCTBUS
TEIUTOBBIX MaIuH. [IpeoOpa3zoBaHus sHeprun
B TEINIOBBIX MamuHax. Koaddumument
nonesnoro geiictBus (manee —  KILJ)
teruioBoi MamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOMHAMHKH.
HeobOpatumocTh mporieccoB B NPHPOJE.
TennoBble  nBurarend.  DKOJIOTMYECKHE
po0JIEMBbI TETJIO3HEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTEIIb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWIBHHK, KOHAULMOHED

3.2.8

[IpakTnueckue paboTHL. Nsmepenue
YAEIBHOMN TEMIIOEMKOCTH

###Par####AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

ITEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALHS.
Wcnapenne u kurenue. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCHMOCTh
TEMIIepaTypbl KUMEHUs OT 1aBJICHUS

3.3.2

333

AOCOnIOTHAs M OTHOCHUTENbHAsl BIIAYKHOCTH
BO31yXxa. HachleHHbli ap

TBépnoe  Temo.  Kpucramnumueckue  u
amopdHBIe Tenma. AHHU3OTPONHS CBOWCTB
KpHUCTAJIJIOB. Kunkue KpPHUCTAJLJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

3.3.4
335

[InaBnenne W Kpuctaum3anus. YaeiabHas
TerutoTa masneHus. Cyonumanus

YpaBHEHHE TEIJIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTUU




MOJIYUYCHUA COBPECMCHHBIX MAaTCpHUaJIOB, B TOM
YHCJIIC HAHOMATCPpHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTuueckue paboTHI. N3mepenne
BJIQ)KHOCTH BO3/1yXa

OJIEKTPOAMMHAMUKA

4.1

###Par#H#OJIEKTPOCTATUKA

4.1.1

4.1.2

4.1.3
4.1.4

4.1.5

Onexrpuzauust Ten. OJEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHUKH, JIHUBIIEKTPUKHA u
MOJIYTIPOBOTHUKH

3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsanoB. 3akon Kynona
DnekTpuyeckoe  nosne.  Hampsok€HHOCTB
3JIEKTPUYECKOIO T10JIAL. [TpuHIMn

CYNEpIo3uu. JInaumn HaprI)KéHHOCTI/I
QJICKTPHUYCCKOI'O I10JIA

4.1.6

4.1.7

PaGora cuim 37IE€KTPOCTATUYECKOTO  TIOJIA.
Ilorennuan. Pa3HocTh HOTEHIINAIOB
[IpoBOHUKY M JUAJAEKTPUKUA B MOCTOSIHHOM

QJICKTPUUYCCKOM  IIOJIC. ,HI/ISJ'IGKTPI/I‘IGCKEIH
IIPOHUITACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTPOEMKOCTh IIJIOCKOTO KOHJEHCaTopa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa

4.1.9

4.1.10

TexHUYeckne  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JJIEKTPOMETP, DIJIEKTPOCTATUYECKAs 3allUTA,
3a3€MJICHHE IIEKTPOIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

[IpaxkTrueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHIEHCATOPa

4.2

###HPar###TIOCTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKU B

4.2.1

4.2.2

PA3JIMYHBIX CPEJAX

VYcioBuss  CyLIECTBOBAaHMS  IOCTOSIHHOTO
3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. ITocTOSSHHBINH TOK

Hanpspkenue. 3akon Oma a1 ygacTka 1enu

423

424

DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
CONPOTHUBIICHUE BEILIECTBA

HOCJ’IC}IOB&TGHBHOC, napajiCIbHOC,
CMCIHIAHHOC COCANHCHUC ITPOBOIHNUKOB

4.2.5
4.2.6

4.2.7

Pabota snextpudeckoro Toka. 3akoH J[xoyms
— Jlenua

MOUTHOCTb IEKTPHUUECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
BHYTPEHHEE  CONPOTUBJICHHE  HCTOYHHMKA
ToKka. 3akoH Oma s NOJHOW (3aMKHYTOM)
anekTpuueckoi nenu. Kopotkoe 3amMbikaHue




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTH  COIPOTHBIICHUS
METaJJIOB oT TEMIEPATYypPHI.
CBepxnpoBOAUMOCTb

DJIeKTpUYECKUM TOK B BakyyMme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
IIOJIYIIpOBOIHUKOB. CBOMCTBa p-n Mepexona.
[ToxynpoBoiHUKOBBIE TIPUOOPHI

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLIMALIHS.
DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CamocTosITeIbHBIT W HECAaMOCTOSTEIbHBIN
pa3psia. Pa3nuunpie TUIIBI CAMOCTOSTENBHOTO
paspsaa. Mosaus. [1nasma

4.2.13

4.2.14

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JIEKTpOHArpeBaTebHbIe pudopBHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJICHUS, BAaKYyMHBIH
IMOJI, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MIOJTYITPOBOIHUKOBBIN /1MO/]1, TaJIbBAHUKA

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.
N3smepenne DOJIC HCTOYHMKA TOKAa M €ro
BHYTpEHHero comnpoTusienus. Habmronenue
JNEKTPOJIN3A

11 KUIIACC

Kon
pa3aena

4
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Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

SJIEKTPOAMHAMUKA

#HH#HParHH#MAT'HUTHOE I10JIE. OJIEKTPOMAI'HUTHA A

4.3.1

HMHAYKLNA
[locrostHHBIE MarsuTLl. B3anMmonaelicTBue
MOCTOSSHHBIX MAarHUTOB

4.3.2

MaruauTtHoe mone. BekTtop MarHWTHOM
nHAyKIMU. [IpuHOMD — cynepno3uuuu.
Jluanm MarnutHOM WHAYKUMH. KaptunHa
JUHUM  MarHUTHOM MHIOYKLUU — TIOJIS
MOCTOSSHHBIX MarHUTOB

433

MarsuTHoe I10JIe IMPOBOAHHUKA C TOKOM.
KapTI/IHa JIMHUY TOJs IIUHHOTO mpsaMoro
IpOBOAHHMKA MW 3aMKHYTOI'O KOJIBHEBOT'O
INpOBOAHHKA, KAaTYHIKHM C TOKOM. OngpIT




Opcrena. B3anmozeiictBue NpoBOJIHUKOB

C TOKOM
434 Cuna Amrnepa, e€ MOJyJib U HallpaBJICHUE
Cuna  Jlopenua, eé MOJ1YJIb u
435 HarpasjieHue. JIBUKEHUE 3apsyKEHHON
YaCTHUILIBI B OJHOPOJHOM MarHUTHOM TOJI€.
Pabota cunbl Jlopenna
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKIIUH
43.8 QJIC UHIYKIUH. 3akoH
3JIEKTPOMAarHuTHOM MHAyKuuu Papanest
BuxpeBoe anexrpuueckoe nose. I/C
439 WHIYKIUK B TPOBOJHUKE, ABIKYIIEMCS
[IOCTYIATEJILHO B OJIHOPOJIHOM
MarHiuTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 NHAYKTUBHOCTS. SIBieHue
o camonHaykiuu. J/1C camouHIyKIIUn
43.12 DHeprusi MarHUTHOTO TMOJS KaTYIIKH C
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpPOMCTBA: IIOCTOSTHHBIC
MAarHUThI, AIIEKTPOMATHUTHI,
4.3.14 AJIEKTPOJIBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX  YaCTHll, HWHIYKIHOHHAS
evb
[IpakTuueckne  pabOTHI. N3yuenne
MarHUTHOTO TIOJII KaTyIIKH C TOKOM.
43.15 Uccnenosanue neWCcTBUS MOCTOSIHHOIO
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS
3J€KTPOMAarHUTHON MHIYKIUU
5 KOJIEBAHUA 11 BOJIHBI
#H#HParF#MEX AHUYECKUE 1 DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
Komnebarennnass cucrema. CBoOOIHEBIE
511 KonebaHus. ['apMoHMUYEecKHe KojeOaHMs.
o Ilepuon, wacrora, ammuTyga U ¢asza
KojeOaHui
51 512 [IpyxxnHHBIA MasTHUK. MaremMaTnuecKuit
MasiTHUK
YpaBHEHHE TapMOHUYECKUX KOJICOaAHMIA.
5.1.3 Kunemaruueckoe u IUHAMHAYECKOE
OIHMCaHNe KOJIeOATEIbHOTO IBIKEHUS
[IpeBpamienue SHEPIUU npu
5.14 rapMoHMYecknx  kosieOanusx. CBs3b

aMILTATYbI Kosie0aHui UCXOJIHON




BEJIMYUHBI C aMIUTUTyJaMH KoJieOaHuil eé
CKOPOCTH M YCKOPEHUs

5.1.5

Konebatenpubiii  koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoJIe0aHus B
UJICATBHOM  KOJeOaTeIbHOM — KOHTYpe.
AHanorus MEXIy MEXaHUYECKUMHU H
AJIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU.
®opmyna Tomcona

5.1.6

5.1.7

3aKOH COXPaHEHMsI SHEPrUH B UACATBHOM
K0JIeOATeIbHOM KOHTYpE

BrinyX1eHHBIC MeXaHHYECKHE
konebannsa.  Pesonamc. Pe3zonanchas
KpuBasl. BreinyxneHHBIC
SHCKTpOMaI‘HI/ITHbIG KOJIC6aHI/ISI.

5.1.8

5.1.9

[lepemennbiii  Tok. CuHHYCOUAANBHBIN
IIEPEMEHHBIN TOK.

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE U JEHCTBYIOIIEE 3HAYCHUE
CUJIBI TOKA U HaIIPSKEHUS

5.1.10

5.1.11

5.1.12

Tpancpopmarop. [IpousBoactso,
nepeaaya u noTpedIeHue dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
IPOM3BOJICTBE HJIEKTPUYECKON SHEpIuu.
KynsTypa HCII0JIb30BAHUS
JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT
3JIEKTpoIeperay

[Ipaktuueckue paboTsl. HccaenoBaHue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCTMHEHHBIX KOHJIEHCATOPAa, KaTyIIKU U
pesucropa

#HHParH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

59 52.2

Mexanuueckue BOJIHBI, YCJIOBHS
pacnpoctpanenus. llepuon. CkopocTh
pactpocTpaHeHUsT ¥ JJIMHA  BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

###Par### Nntepdepenus u tuppaxius
MEXaHUYECKUX BOJH

523

5.2.4

3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE BOJHBL. Y CIIOBHS
WU3JIy4ECHHUS] AJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenranus Bektopos E, B u v
B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe




53

525

5.2.6

5.2.7

528

5.3.1

532

533

534

535

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uaTepdepenuus. CrkopocTh
3JIEKTPOMArHUTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3J1eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHLIMOBI PaMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTpOMarHuTHOE
3arps3HEHUE OKpYXKarolei cpeibl

TexHuueckue ycTporCTBa: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasI
JUArHOCTUKAa B TEXHHKE W MEJIUIMHE,
pamap, pagMONPHUEMHHUK,  TEJIIEBU30D,
anTeHHa, Tenedon, CBU-neup

###HParfH##OIITUKA

[IpssmonuHeitHoe pacrpocTpaHeHne
CBeTa B OJIHOPOAHOM cpene. JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
cseta. [locTpoenne n300paxeHui B TNIOCKOM
3epKaiie

[Ipenomiienne cBera. 3aKOHbI MPETOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3aTeb
IPEJIOMJICHUS

[onnoe BHYTPEHHEE OTpa’KeHHE.
[IpenenbHblil yroi MOJIHOTO BHYTPEHHETO
OTpakKE€HUs

Hucnepcust cera. ClOXHBIM COCTaB
Oenoro cBera. L[Bet

5.3.6

5.3.7

CoOuparone M pacceuBaroliie JHH3bI.
Tonkas nuH3a. OKyCHOE PacCTOSHHUE U
ONTUYECKas  CHUJa  TOHKOW  JIMH3BIL
[TocTpoenue n300paxeHui B
COOMpAIOIIUX U PAcCEMBAIONIMX JIMH3aX.
®opmysia TOHKOM JIMH3BL. Y BEIUYEHHUE,
JIaBaeMoe€ JUH30H

[Ipenensr MIPUMEHUMOCTH
r€OMETPUUYECKON ONTUKHU
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Wnrtepdepennuss  cBera. KorepeHTHbie
UCTOYHHUKHU.  YCJIOBUS  HAOMIOACHUSA
MaKCUMyMOB " MHUHHMYMOB B
UHTep(PEPEHIIMOHHON KapTUHE OT [JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB

5.39

Hudpakmaus  ceera.  JudpaxnuonHas
pemérka. YciaoBue HaOIr01eHUs TTIaBHBIX
MaKCHUMYyMOB npu MaJieHUH
MOHOXPOMaTHYECKOIO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY




5.3.10 [Tongpuzauus cera

TexHudeckue yCTpPOWCTBA: OYKH, JIyIla,
¢doroanmnapar, NPOEKLUUOHHBINA ammnapar,

5.3.11 MUKPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTHKA, JU(paKIHOHHAS  PEIIETKa,
TIOJISIPOH T

[Ipaktnueckue  pabotel.  M3mepenue
nokasartess npeinomieHus. Mccnenopanue
CBOMCTB  HW300pakeHMM B  JIMH3aX.
HabmtoneHue nucnepcun cBeta

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHuIbl TPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. [TocTynater TEOpUHU
6.1 OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTH CBE€Ta B BaKyyMme,
MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

5.3.12

6 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
6.2 3amMejieHne BpPEMEHHM U COKpalleHHUE
JUIMHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

CBsi3b MaccChl C SHEPTUEH U HMITYJIIHCOM
6.4 CBOOOJIHOM YacTHUIIBl. DHEPrus IOKOS
CBOOOIHOM YaCTHUIIBI

7 KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. Popmyna Ilnanka cBs3u
7.1.1 sHepruu (POTOHA C €r0 YaCTOTOM. DHEeprus
U UMITYJIbC (POTOHA
OtkpseiTHE " UCCIIEJOBaHNE
7.1.2 ¢dotordpdexra. Onbitel A.I'. Cronerosa.
3akoHb! poTo3ddexra
7.1 YpaBHeHue DOHHINITENHA hilae: ¢
7.1.3 dborordpdexra.  «KpacHas  rpaHuUIA»
¢doroaddexra
7.1.4 JlaBnenue ceera. OnbiTel [1.H. JIebeneBa
7.1.5 XUMHUYECKOE IEUCTBUE CBETA
TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 ¢doronaTyuK, COJIHEYHAs Oarapes,
CBETOJINO]T

CTPOEHUE ATOMA

Monens atoma TomcoHa. ONBITEI
7.2.1 Pesepdopna no ucciae10BaHNIO0 CTPOCHUS
7.2 aroma. [ImanerapHas Mojenb aToma

ITocrynater  bopa.  M3nyuenne u
7.2.2 norjomieHue (OTOHOB TIpU TMEPEXoe
aToMa C OJIHOTO YPOBHS DJHEPrud Ha




apyroi.  Buper  cnektpoB.  Cnektp
YPOBHEN 3HEPruu aToMa BOJI0poJia

7.2.3

BomHoBeIe cBoicTBa dactuil. BoiaHBI ne
bpoiiis. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha
KpUcCTaJax

7.2.4

7.2.5

7.2.6

CHoHTaHHOE U BBIHY)K/ICHHOE U3JTyYEHUE.
YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

TexHuueckue yCTpocTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue paboTtel. Habmronenue
JMHENYaTOro CreKkTpa

7.3

7.3.1

ATOMHOE PO

Meroapl HaOMIOJEHUS € PETUCTpAIluU
3JIEMEHTaPHBIX YACTHUII

7.3.2

7.3.3

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ormpeneneHuto cocrtaBa
paaroakTUBHOTO u3NmyudeHus. (CBoicTBa
anbda-, OeTta-, ramMMa-u3JIy4deHusl.
BnusHre pamuMoakTHBHOCTH Ha JKUBBIC
OpraHUu3MBI

OTkpbITHE  TIPOTOHA W HEUTpOHA.
Hyxnonnast monens siapa ['eiizenbepra —
WBanenko. 3apsa aapa. MaccoBoe 4ucio
sapa. M3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacna. DIEeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa. [amma-
W3JIy4eHHe.  3aKOH  PaJUOAKTHBHOTO
pacnaga

OHeprus CBSI3U HYKJIOHOB B sJIpe.
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakiuu. JleIeHHEe W CHHTE3
saep

7.3.7

7.3.8

7.3.9

7.3.10

SAnepusii  peakrop.  TepmosnepHsbIi
cuHre3. [IpoGiieMbl M  MEpPCHEKTHUBHI
SIIEPHOM  DHEPreTHUKU. DKOJOTUYECKUE
aCIEKThI SAEPHOU DHEPIE€TUKHU

OnemeHTapHple  4acTUlbl.  OTKpbITHE
II03UTPOHA. @DyHTaMEHTAJIbHbIE
B3aMMOJEICTBUS
TexHudeckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuibcoHa, sIepHBIM peakTop,
aToMHast 6oMba
[Ipaktuueckue pabotsl. HccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM
¢dotorpadusim)

OJIEMEHTHI ACTPOOU3UKU




8.1

Bun 3Bé3gHoro Heba. CosBe3awusi, spKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE JIBUKCHHE

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI
rpynnel.  [lmaHeTel-TUTAaHTBI ®W = UX
CITyTHUKH, KapJIMKOBBIC TUTAHETHI. Maiibie
tena COJIHEUHOH CHCTEMBI

8.3
8.4

8.5

8.6

8.7

Coname, d¢orochepa u armocdepa.
CosHe4yHasi aKTUBHOCTb

Hcrounuk sneprun CoJiHIa U 3BE3]T

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBEeTUMOCTb, paJiiyc, TeMIeparypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTIEKTPATBHBIA KJIaCC — CBETUMOCThY.
3Bé3MpI IIABHOM  IOCIIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IJIS
3BE€3]1 INIABHOM MOCIEA0BATEIEHOCTH

#H##Par###BHyTpeHHEE CTpOCHHE 3BE3.
CoBpeMeHHbIe MpeACTaBICHUS 0
npoucxokaeHnu u sBomonun ConHia u
3BE3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii [lyte — nHama [amakTuka.
CnupanbHasgs  cTpykrypa  ['amaktuku,
pacnpeneneHue 3BE3N, Ta3a U IbUIN.
[lonoxxenne wu paBwxenue CoiHua B
lamaktuke. Ilmockas wu cdepuueckas
MOJICUCTEMBI ['amakTuKu

8.8

8.9

8.10

Tunel ramakTuk. PaguorajakThkun U
KBa3apbl. YEpHBIE ABIPHI B A/Ipax rajJlaKTUK

Bcenennas. Pacmupenue BceneHHOM.
3akoH XaObna. Pa3beranue ranakTuk.
Bospact u paguyc Bcenennou, teopus
bonpmoro B3peBa. Mogens «ropsuein
Bcenennony. PenukroBoe usinyueHue
MacmtabHast  cTpykTypa BceneHHoM.
Meraranaktuka. Hepeménusie npodiemsl
aCTPOHOMUU




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

®usuka, 10 knacc/ Mskumes I'.5., ByxosueB b.b., Corckuit H.H. nmox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»
®dusmka, 11 kmace/ Mskumes I'.JI., byxosnes b.b., Yapyrun B.M. noxa penakiueit
[MapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue

METOIUYECKHE MATEPHUAJIbI IJIS1 YYUTEJIA

COopnuk 3anad no ¢usuke st 9-11 kmaccon. Cocr. I'.H. Crenanosa. M.
[IpocBemienue.

@usnka. CamocTosiTenbHbIE U KOHTPOJIbHBIE padoThl. 10,11. Kupuk JI.A. M.
Wnekca.

®dwusuka. 3agaunuk. 10 kinace. enpenmreitn JI.3., Kupuk JLA., I'enedrat .M.,
Henames U.JO. M. MueMo3uHa.

®dwusuka. 3agaunuk. 11 kinace. 'eapenmreitn JI.3., Kupuk JILA., I'ensdrar .M.,
Henames U.JO. M. MueMo3uHa.

[MU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/ff0c9778
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