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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paGoueil mporpamMMbl BOCHUTaHHMA M KOHLENIMM IPENoAaBaHUsl yuyeOHOro
npeamera «®Pusmka» B o0Opa3oBaTeIbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAaKKe YYUTHIBACT HEOOXOAMMOCTH PeaH3alld MEXKIIPEIMETHBIX
cBsizell (DM3UKU C €CTECTBEHHO-HAy4YHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JIMYHOCTHBIC, METallpeIMETHbIC, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3uKay Mo rogaM o0ydeHHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUHN, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TpPaHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHUs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GuU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIOJIHEHUN MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3UKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius NpearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU IIpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIIOTCS  (pu3uyeckue Teopuu ((opMHpOBAHHWE NPEACTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH MIaHUPOBAaHMS U OCHalleHUs kabuHeta ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHHIO PAacUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3zenoB. /i KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu  ®I'OC COO k MarepHalbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBIMIOJHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUISI WCCIENOBAaHUS HM3y4aeMbIX SIBICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyaOBaHHE ISl YUEHHYECKUX MPAKTUYECKUX PAadOT (popMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIMU U3Y4YeHHS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:



dopMHpoBaHHE HHTEpeca M CTpeMJICHHs OOydalomMXCsl K HAaydYHOMY H3yYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

¢dopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHsS OCHOB CTPOCHHS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (DH3HKHU;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTikeHne 3TUX Lenell o0ecreyrBaeTcsl PeUIeHHEM CIEAYIOMIMX 3agad B Ipolecce

U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MpuoOpeTEHNE CUCTEMBbl 3HAHUK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAaHUKY, MOJICKYJIAPHYIO (DU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3laHue (pu3nveckon
MOJIENH, aJIEKBaTHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M NPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMUAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSATEIBLHOIO IUIAHUPOBAHMS M MPOBEIACHUS (HU3UUICCKUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpMAalUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro oouero odpa3oBaHuUs
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEINIO).
[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMUTEINb JieJIaeT BHIOOP MPOBEACHHS JTaOOpPAaTOPHBIX PabOT H

OTIBITOB C YU4ETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAaHUS OKpy»Karolero mupa. Poinb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MIPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp m Mmecto ¢u3uku B (GOPMHPOBAHWM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABuKeHHE. OTHOCHUTEIBHOCTh MEXaHW4YecKoro aBwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOE NBIKeHUe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MepPEMEIlIeHUs] MaTepruaibHOW TOYKHA OT BpEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaICHMS.

KpuBonuneiiHoe naBmxeHue. [[BUkeHHe MarepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABUKECHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHUSI.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHISI MTHOBEHHOU CKOPOCTH.
HccnenoBanne  COOTHOIIGHHMS — MEXIYy  MOYTSIMH,  TNPOWJAEHHBIMM  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.
N3yuenune aBuxeHus Tena, OpOIIEeHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHocTH ["anuies. [1epBoiii 3akoH HptoToHa. MHEpIManbHbIle CUCTEMBI
OTCU€TA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cui. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTUBIICHUS
P JABUKEHUU TeEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTebHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPIOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHUE: MOJUIMIIHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U NTaJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue ABM>xkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexaHukKe

Nmnynsc MaTepralbHOM TOUYKH (T€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
M3MEHEHNE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuiibl. MOIIHOCTH CHUITBL.

Kunernueckass sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
SHEPIHH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HeprUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEpP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.



PeakTuBHOE IBUKEHHE.

[Tepexox moTEHIIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHUEM MEXAaHHMYECKOW SHEepruM Teja Ha
IIPUMEpE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBAHHE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoiaumuecTBo BewliecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ujeanpHOro rasa. AOCOJIIOTHasg TemIiepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TEpMa,
n30Xxopa, nzobdapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTtorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopens, WU CTpUpYIOLas NPUPOLY AaBJIEHU ra3a Ha CTEHKU COCya.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBHI, IABJICHHS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3Heprusi TEPMOJWHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprHsi OAHOATOMHOTO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast UHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh MPOIIeCcCOB B IPUPO/IE.



Tennossie MamuHbL. [I[puHIMIBL elcTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TerIoBbIX MamuHax. KoaddumenT nonesnoro aeiicteus teruioBoit Mammubl. [{ukn Kapao u
ero Ko3((HUIMEHT MOJIE3HOTO IeHCTBHS. DKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnpIT 110 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvl

[TapooOpa3oBanne u koHneHcanus. HMcmapenne u  kumeHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckue u aMmopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHwe w Kpuctaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCECTP H IICUXPOMETP,

KaJIOpuMeTp, TCXHOJIOI'MH TOJIYYCHHU A COBPCMCHHBIX MaTCpHajoB, B TOM YHUCJIC
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepeHrie OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa Tel. OJIEeKTpUYecKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsigoB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIPOBOJIHHUKN. 3AKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia.

Bszaumoneiicteue 3apspoB.  3akoH  Kymnona. TodeuHelii  anekTpUYecKMH  3apsii.
Onexkrpuueckoe nose. HanpsokéHHocTh snexTpuueckoro mnousd. [lpuHnun cyneprno3unun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU IIEKTPUUECKOTO TOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
IIpOBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3IIeKTprdecKast IpOHUIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpoMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIIEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOTO  KOHJEHCAaTOpa OT IUIONIaJM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 ydacTka Heru.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DIeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUSI METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH TMOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
JUccoIanus. DIEKTPOIIN3.

DNEeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtar, WCTOYHHKHA TOKa, ODJIEKTPOHArpeBaTeIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHBIICHUS, BAaKYyMHBIH AHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOIBHKYIIECH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD INOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEIMHEHHS PE3UCTOPOB.

W3mepeHnue 3IeKTPOABWXKYLIEH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymIeCTBISieTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKIHUH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, muddysus, ocMoc, TeII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOIb30BAaHHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AIIEKTpPOHArpeBaTeIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA
[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
BekTop MarHuTHON MHAYKUIMHK. [[puHIMN Cynepno3niui MarHUTHBIX NoJIel. JIMHUM MarHUTHOU
uHAykuuy. KapTruHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.



MarsnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa NWHMNA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampabiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBiieHMEe HIEKTPOMAarHUTHOM WMHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM HWHIYKIIMH.
DJIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJABMXKYIIAas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOJBIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULI, UHIYKIHNOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE HJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea S. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHas cucrema. CBoOOJgHBIE MexaHMueckue KojeOaHusa. ['apmoHunueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJIeOAaTeNbHOM KOHTYype. AHAJIOTHs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs SHEPTHH B HJEabHOM KojeOaTeIbHOM
KOHTYpE.



[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUS.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegadya U NOTPEOICHUE BSIEKTPUUYECKON HSHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTU4YeCKUI
MasITHUK).

Habmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmroienue pesonanca.

CBOOOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHus.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb TMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIbIX KOoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCJIEJOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHvle 60J1HbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrtaius BekTopoB E, B, V B asnekrpoMarauTHoi BoiHe. CBOICTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpaXKCHHE, IpeJIoMJIeHHe, moyspu3anus, audpakuusa, uHrepdepenuus. CropocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paguONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.



KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEIOMICHHSI MEXaHUYECKUX BOJH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPa)K€HUE, IIPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIAHOMN Cperie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHbI MpPENOMIICHUS CBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CrnoxkHblil coctaB 6enoro ceera. LIBer.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas Cuila TOHKOM JInH3bL. [locTpoeHune n3o0paxeHuil B coOMparomux U pacCenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHE HAOMIOJAEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
peméTKa, MOIAPON/I.

Llemoncmpayuu

[TpsimonuHEHOE pacIpOCTpaHEHUE, OTPaKEHHWE M TpeloMieHHe cBeTa. OnTuueckue
pUOOPBHI.

[TostHOE BHYTpEHHEE OoTpakeHHne. Mozelb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Hab6nronenue natepdepeHinm crera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HaGmronenue aucrnepcun cBera.

Pa3nes 6. OcHOBBI cielHAJIbLHONH T€OPUU OTHOCHTEIBHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAILCHUE JJIUHBL.
OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €r0 YaCTOTON. DHEPTUs U UMITYIIbC
dboToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotodddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoTOmaTyHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otoa(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gotodddexra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmaneraphas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u normnoieHne GOTOHOB NpHU MEPEXOAE aToma C
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexkTpoB. CnekTp yYpOBHEW 3HEpruuM aroma
BOZIOPOZA.
BonnoBsle cBolicTBa yactull. BosHel 1e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHuueckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJbHBIA aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHne nuHeHuaThIX CIEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po



OKCIIEpPUMEHTHI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTPOEHHUS  sApa. OTtkppbiTHE
panuoaktuBHOCTU. OTBITH Pezepdopna mo onpeeneHnio cocTaBa paaioakTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHa W HeWrTpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe yucio sjapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

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

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. IIpobiremMbl W MEPCIEKTUBBI  SACPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTreTHKU.

DnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: JTO03UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, IIaHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Comnnne. ConHeunast akTUBHOCTh. Mctounuk sHeprunm ConHna W 3BE3N. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTHY. 3BE3MbBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocnea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEeHHbIE MPEACTABIECHUS O
MPOUCXOKACHUH U 3BOIoUNK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpaxX TajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nsnydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenus HeBOOPYKEHHBIM TJIa30M C UCHOIB30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpoOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW M
THUYECKON cdepax [esATEIbHOCTH 4YeJIOBEKa, pojib U MECTO (U3MKH M acTPOHOMHUU B



COBPEMEHHON Hay4YHOW KapTHHE MHUpPa, POJIb (PU3NUECKOW Teopud B (HOPMUPOBAHUU
npeCcTaBiIeHU 0 PU3NUECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUI O IPHPO/IE.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce oCymIecTBISieTCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
ABJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMUYMHA, 3aKOH, TEOpHUs, HAOIOJEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAaHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HUX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe oAU IIIOCKUX GUryp u o0bEMa Tel.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mIpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW IpUPOJE, ONTUYECKHE SBJICHHUS B >KMBOM Npupoje, ACHCTBUE pajualldid Ha >KUBBIE
OpIaHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEICKa3aHUE 3eMIIETPSICCHUN.

Texnonoeusa: NUHUYU 3JIEKTpOIepeaay, reHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUraTelb,
UHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHAas OaTapest.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusuka» Ha ypOBHE CpeaHEro oOmIero oO0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTIDKCHHE  CICIYIOIIUX  JIMYHOCTHBIX,
METaNpeAMETHBIX U MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» MAOHKHBI OTPaXkaThb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA JAEITEILHOCTH B IPOILIECCE peaan3allid OCHOBHBIX
HAIPaBICHUN BOCIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPATULIUOHHBIX OOIEYETIOBEUECKMX TyMAHUCTHYECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIMSAMHI ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JIOCTIKEHHSIM POCCHUMCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M MPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepaM TpodecCHOHATBLHOM JEeATENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHIM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
LeJield YCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA,;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOILECCE U3YUEHUS (PU3UKHU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpPEAEIATh LU JeSATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJIMHUPOBaTh M BBIIOJHATE pPabOTy B YCIOBUSX pPEATbHOTO, BHUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAyYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU HOHATUAMHU U MeToAaMH (pU3HMUecKon
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(¢u3uKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PELICHHs 33134
(bu3nUecKoro coxepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METOI0B MO3HAHMS,

BIAJIETh BHUJIAMHU JEATEIBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHUS, €ro HMHTEpIpETaluH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE IpH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
rUnoTe3y €€ pelleHHsl, HAaxXOIUTh apryMEHThl JJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

QHWIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHHWS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOopMynUpoOBaTH COOCTBEHHBIE 33Jaud B 0Opa3oBaTENIbHOI JEATEIBHOCTH, B
TOM YHCIIE IPU U3YyYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;



YMETb IIEPEHOCUTh 3HAHUS MO0 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0Abl U PELICHHUS;

CTaBHUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU NOJy4eHUs MHDOpManUK (GU3NYECKOTO COJAECpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTaLnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3AaLMOHHBIX 3aa4 C COOJIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHHs B pPAa3IMYHbIX Qopmarax ¢ yd&ToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMA U CMATYATh KOH(DIIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIUBH1yalbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATL M KOOPAUHUPOBATH
JEHCTBHSL O €€ JOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHUBAThb WJAECHU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3JIUYHBIX CHUTYalUdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITEJIbHO OCYIIIECTBIISITh MO3HABATEIbHYIO JESITEIBHOCTh B 00JacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacIMpsTh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUMKA B O0O0NACTH (PU3UKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB JIE€ATEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npotiecce AOCTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO U3UKE AJIs
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraouil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOpEeryJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKCHHIO L€ MU YCIEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEN;

SMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE ApPYTUX,
YUUTBIBAaTh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B NMPaKTUYECKON
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH IEKTPUUYECKUH 3apsil IPHU PEIICHUU
du3nUeckux 3anay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:



pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Te,
IBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1€HNN), TEIJIOBOE PAaBHOBECHE, CIIAPEHUE, KOHIEH AL, IaBJIEHUE, KpUCTAILIIM3aus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IOBBIIICHNWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOLECcCaxX, SJIEKTPU3ALMS Tell,
B3aUMO/ICHCTBUE 3apsI0B;

ONKCHIBAaTh MEXAHMUYECKOE JBIKEHUE, UCIOJb3Ys (pU3nueckue BEeIWYMHBI: KOOpJIWHATA,
yTh, MEPEMEILECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETHUYeCKast
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTh;, IMpHU
ONKCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIIOJIB3YEeMBIX BEIMYHMH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONUCHIBAaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJIICHUS, HCIOJb3Ys
dbusznyeckue BEIMYMHBI: JaBlIEHHWE Ta3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas »SHEeprus
XAa0THUYECKOT0 JBWKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONMB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dIEKTPUUECKOEe MOJe,
HaIpsSOKEHHOCTh MOJS, IOTEHLHWAaJ, pPa3HOCTh MOTEHIMAIOB; IpPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

aHaTM3UpPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUe 3aKOHBI U
INPUHLMIBL 3aKOH BcemupHoro tarotrenud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHeHuUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHONpPAaBUs MHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEIHENH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEepPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pa3inuyaTh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBHS X O€30MaCHOTO UCIOIb30BaHUS B IOBCEHEBHON KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI MO HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM M MPOLECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHHEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (UKCHPOBATh pE3YNIbTaThl



HOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHJIE TaONMIl U IpaMKOB, J1€J1aTh BBIBOJbI
0 pe3yNbTaTaM HUCCIIEIOBaHUS;

coOmoiaTh mpaBmia 0€30MacHOro Tpyda NPU TNPOBEICHUHM HCCIEIOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEILCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3YS
(Gu3nyeckre 3aKOHbl M IPUHLUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJjaudl BHIOUPATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pemath KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO LIETIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;

UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TIPEACTABICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

IPUBOAUTE MPUMEPHl BKJIAaJa POCCUHCKUX M 3apyOeKHBIX Yy4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MTOBEACHMSI B OKPYKaIOLIEH cpeje;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJIOrO0 W3 YYaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoil pooIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPHPOBATh HA TPUMEpax poiib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETIb aTOMHOTO sI/Ipa MPU peLIeHUH GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS
WHIYKIMS, JCHCTBHE MAarHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUSI ¥ BOJHBI, IPSIMOJIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejgomiieHue, uHTepdepeHnus, Iudpakiuus W TOJSApU3alus CBETa, IHCIEPCHS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHH 3apsii, CWja TOKa, DIEKTPUIECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIa,



paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEepUOJd W YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCE TAPMOHHYECKHUX SJICKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHWE W ONTHYECKAas CHUJa JIMH3bI, NP OMUCAHUM IPABWILHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYHUHY C IPYTMMH BETUUMHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMOoJypacmaja, SHEPrus CBSI3U AaTOMHBIX s/Iep, NPU OIMNUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

AHATM3UPOBATh (U3NYCCKUE TMPOIECCHl W SBICHUS, UCIONB3YyS (U3NUYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
PSIMOJIMHEHHOTO PAacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCcoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachaaa, MpU ATOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCIOBUS (TPAHMIIBI,
00acTh) IPUMEHUMOCTH;

OTIpeeNATh HaIpaBJICHWE BEKTOpPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JTMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d3ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIUYUH, TPHU STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEIHUYMH C UCTIOIB30BAHUEM TMPSIMBIX NU3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTaMm
WCCJICIOBAHMS;

coOo1aTh MpaBwmiia O€30MAaCHOTO TpyJa IMPH TPOBEACHHHM HCCIECIOBAHUI B pamMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W  MPOCKTHON JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB H JIA0OPATOPHOTO 00OPYAOBAHUS;

pemate pacu€THbIe 3aJa4d C SBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznuecKkre 3aKOHBI M MIPUHIIUIIB], HA OCHOBE aHAIM3a YCIOBUS 33/1a4d BHIOMPATh (PUINIECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ pelieHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJadi: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U TPEJICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOTY4aEMyI0 HHPOPMAIIHIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBHS UX 0€30IacCHOT0 HCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH O0paIeHHH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHS HOPM 3KOJIOTHUECKOT0 IMOBEICHUS B OKPY’KaloILeil cpese;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYNIbI, palMOHAIBHO paclpeneiiarTh OOf3aHHOCTH M IUJIAHUPOBATh JCATENbHOCTh B
HECTaHJApPTHBIX CHUTYaIMAX, a/JIeKBaTHO OIIEHUBATH BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS 0 0 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 0 0 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

[ToBTOpEeHME 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMarHUTHBIE 5 1 0 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 0 bubnuotexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
41 i 6 0 0
DNeMEeHThl KBAaHTOBOW ONTHKHU https://m.edsoo.ru/7f41c97¢
4.2 Crpoenwne aToma 4 0 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 E’E/'[IS::I;I/?T:Z?SCL)E?IS/? £41c97¢
Hroro no pazneny 7
Pa3nen 6 OBOBHIAIOHIEE TIOBTOPEHUE

61 OGoGuaomee nosropene 7 oS m edso0 WTIALSOT
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB JJIeKTPOHHBbIE U(PPOBHIE
Nen/m Tema ypoka Konrpoubusie IIpakruyeckne  00pa3oBaTe/IbHbIe
Beero padoThI padoThI pecypcbl

1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubmuorexka [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBanuu

2 COBPEMEHHOM (El)aquoﬁ K(szI/IHII))I MUpa, B 1 0 0 Bubnmorexa IOK

y L https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JAESITebHOCTHU JTIOACH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnmoreka [JOK
nswkenus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NMPAMONTMHEHHOE IBHKEHHE 1 0 0 bubmorexa IOK

https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEWHOE 1 0 0 bu6nuorexa [IOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 0 0 bubnuotexa [JOK
CBOOO/IHOTO TIaICHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe nsuxenue. JIBuxxeHne 1 0 0 bub6nuorexa [IOK
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

8 Unepumamme ncre orevers, Hopmst | 1 0 o oo LK

' https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa

9 Macca Tena. Cuna. [IpuHImn cynepno3unuu 1 0 0 bubnuorexa [JOK

cui. Bropoit 3akon HeroToHa juist

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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MAaTepHAIIbHON TOUKHU

10 Tpetuii 3akoH HproToHA 117151 MaTepralibHBIX bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMHUpHOro TsaroreHus. Cuia bubmuoreka [JOK
Tsokect. [lepBast KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctit. 3akon Iyka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument tpenus. Cuina
13 COHpOTl:IBJIeHI/DI HpiQ)nBILmeanf Tea B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
AKHUJIKOCTHU WIN ra3e
[ToctynarensHoe U BpalareibHOe
14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [JOK
MowmenT cuibl. [Tneyo cuitbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEla
Nmnynbc MaTepuanbHOW TOYKU, CUCTEMBbI
15 MaTepuaibHBIX TOUYEK. IMIybe CUIbL. bub6nuorexa [IOK
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pa6ota u moutHocTh cuibl. Kunernueckas
16 JHEprus MaTI;;HaJILHOI‘/I” touku. Teopema 00 bubamorexa IOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHUsl ypyro nepopMupoBaHHOM bubnuotexa [JOK
npyxuHsl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITU
[ToTennuanpHbIe U HETIOTEHITUATBHBIE CHIIBI. Butmorexa LOK
18 CBs13b pabOTHI HEMOTCHITHAIBHBIX CHII C

H3MEHEHNEM MEXaHMISCKOM OHEpPTrUun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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CHCTEMBI TEJI. 3aKOH COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

19

Jlaboparopuas pabota «Vccienoanue
CBs3H1 pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHHU TeJla Ha TIpUMepe
PaCTsHKCHUS PE3HHOBOTO KI'yTa

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKE

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KHUHETHYECKOW Teopuu. bpoyHoBCKOE
neuxenne. Auddysus

XapakTep ABHKCHUS U B3aUMOJICHCTBUS
YyacTHI] BerecTBa. MoJiesn CTpOSHHUS ra3oB,
KUIKOCTEH U TBEPMABIX TEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonnyecTBo BemecTsa.
[TocTostHuast ABoraapo

24

25

TemnnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMIepaTypa Kak Mepa
CpEIHEW KUHETUYECKON SJHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lampToHa. ["a30BbIC 3aKOHBI

Jlaboparopnas pabota «VccrnenoBanue
3aBHUCHMOCTH MEXIy MapameTpamMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSIHUA pa3pCKCHHOT'O ra3a»

I/I3OHpOI_[CCCI>I B HACAaJIbHOM ra3€ u ux

bu6mmoreka [JOK

29 rpaduyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
30 CHUCTEMBI B CIIOCOOBI €€ N3MCHCHHUS. bu6mmoreka [JOK
KonnuectBo TemnoTsl u pabora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO UJIEAILHOTO Tra3a
31 Buapl Teronepenaun bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 Kgnuqecmo TEIUIOTHI IIPU TIeI;nonepenaqe. Bubnmorexa IOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnunoreka [JOK
NPUMEHEHHE K H30IpoIieccamMm https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh MpoIeccoB B MPUPOJIE. bubnunoreka [JOK
Bropoii 3ak0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevictus u KI1J[ TermoBoit bu6mmorexa [IOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJIOru4ecKue mpooIeMbl
TETIO3HEPTETUKH
38 O6o0maromuii ypok «MosexyspHas bubnuotexa [JOK
¢dusrka. OCHOBBI TEPMOTHHAMHKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «Monilcyn;{szﬂ ¢uzuka. OCHOBBI Bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALIHSL. bubnuorexa [IOK

I/IcnapeHHe " KUIICHHUEC

https://m.edsoo.ru/ff0c63b6
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AOCOIII0OTHAS ¥ OTHOCUTEIIbHAS BIAKHOCTh

bubmuoreka [JOK

4l BO31yXxa. HachlmeHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU30TPOIHS CBOWCTB bubnmoreka [JOK
KprcTayuioB. JKukue KprucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u kpuctaum3anus. Y aeinbHas bu6mmoreka [JOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEII0BOro O6amaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpuzaius Tei. DIEKTPUIECKUH 3apsil. bubmmoreka [JOK
JIBa BHIa 2JIEKTPUUICCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKY, TUINEKTPUKU U
46 anyH;IOBOI{HIfKM. 3aK(r))H COXpaHEHHS Bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPHUYECKOTO 3apsiza
47 Bsaumonericteue 3apsnoB. 3akoH Kynona. bub6nuorexa [IOK
Toueunslii 371eKTpHYECKUI 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 Hpniuun cynepnoe.nupll)n AIIEKTPHYECKUX Brbmiorexa LIOK
. R https://m.edsoo.ru/ff0c6df2
nonieit. JIunum HanpsHKEHHOCTH
49 Pabota cuin 3nekTpocTaTuyecKoro noJisl. bubnuorexa [JOK
[Torenmuan. PasHOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUANEKTPUKH B
50 SHIZDKTpI([)CTaTI/I‘{iKOM l'IOl:J)'Ie. Bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JlmanekTpudeckast IpOHUIIAeMOCTh
" bubnmoreka [JOK
51 OnexrpoémkocTs. Konnencarop https://m.edso0.ru/ff0c7126
52 DneKTpOEMKOCTD MJIOCKOTO KOHAEHCATOPA. bubnuorexa [JOK



https://m.edsoo.ru/ff0c64d8
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OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlabGopaTopHas pabora "M3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa'

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATHUCCKAS
3ammuTa. 3a3eMJICHUE AIEKTPOIPHOOpOB

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosunblii Tok. Cuna
toka. Hanpsxenue. ConporuBienue. 3akoH
Oma 11 yyacTka 1enu

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHCHHE TIPOBOHUKOB.
Jlaboparopnas pabota «M3yueHue
CMEIIAHHOTO COCIMHCHHS PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHO#M (3aMKHYTO)

2eKTpU4ecKoi nenu. KopoTkoe 3aMblkaHue.

Jlaboparopnas padota «13mepenune 3/C
HCTOYHHKA TOKA U €TI0 BHYTPECHHETO
COITPOTHBIICHUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxIpoBOIMMOCTh

OnexTpuuecKkuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBOIHUKH, UX COOCTBEHHAS U

bubmuoreka [JOK

61 puMecHas MpoBoAUMOCTh. CBoicTBa p—N- 1 https://m.edsoo.ru/ff0c84ae
nepexoza. [1oaynpoBoJHUKOBBIE PHOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAX U
62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnmoreka [JOK
DIEKTPOTUTHYCCKAS THUCCOIMAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNeKTpUUECKUI T?K B rasax. ) Butorexa LOK
63 CaMOCTOSTEIBbHBINA M HECAMOCTOS TEIIBHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounaus. [1nazma
DJeKTpUYecKUe MPUOOPHI U YCTPOMCTBA M UX
64 HpaKTI/II)‘IeCKOG an/II)MeHsHI/Ie.};szBHna 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bu6mmoreka [JOK
65 O606maronuii ypok «1eKTpoIuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
66 «Qnekrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
ANEKTPUIECKUH TOK. TOKH B pa3IHMYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 O6o01aroiiee MOBTOPEHHE 110 TEME 1 bubnuotexa [JOK
"DneKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56
. bubnnorexa [IOK
68 O6o6matromuit ypok mo Temam 10 kmacca 1 https://m.edsoo.ru/fOCBFAC
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKa KOHTpOJILHLIe HpaKTuqec](ue oﬁpasoBaTeanme
Beero padoThI padoThbI pecypchl

[TocTossHHBIE MATHUTHI U UX
B3aumoieiicteue. MaruutHoe nose. Bektop bu6mmoreka [JOK

1 . . 1 0 0
MarHUTHOW MHAYKIMH. JIMHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAH
MarHuTHOE 10JIE€ IIPOBOJIHUKA C TOKOM.

2 OnbIT Dpcrena. BS;)HMOjeﬁCTBHC 1 0 0 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlaboparopHas padorta «/3yuenue 1 0 1 bubnnoreka [JOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJISI HA IPOBOJHUK C

4 tokoM. Cuiia Amnepa. JlabopaTopHas 1 0 1 bubnuorexa [JOK
pabota «/ccnenoBanue 1eHCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

eHCTBHE MarHUTHOT'O TT0JI Ha
5 i‘[:[BI/DKyIHyIOCﬂ 3apspKeHHYyIo gactuiy. Cuma 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cunsl Jlopenia
DnexTpoMarHuTHas uHAyKnus. [ToTok

6 BEKTOpa MarHuTHOM nHAyKInu. I1C 1 0 0
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

7 JlaGopatopHnas pabora «/ccnenoBanue 1 0 1 bubmuorexa [IOK
SIBIIGHUS DJICKTPOMATrHUTHOM WHYKITHID) https://m.edsoo.ru/ff0cal50

8 NHnykTHBHOCTD. SIBICHHE CAMOMHTYKITHH. 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE
noJje

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

10

11

12

O6o06maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHHTHa§I WHAYKIUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIUSD)

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
IMapmonnueckue konebanus. YpaBHEHUE
rapMoHHYecKUx Konebanwuii. [IpeBpamienue
SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIepHO0/ia MaNIbIX KoJeOaHui
rpy3a Ha HUTU OT JTMHBI HUTU U MAacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

OJICKTPOMArHMTHBLIC KOJcOaHus B nacaJlbHOM

KoJe0aTeIbHOM KOHTYpE. AHATIOTHS MEXKIY
MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU
KOJIEOAHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne 0 3aTyxXaroIUX KOJIeOaHUSX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

bu6mmoreka [JOK

16 Pe3onanc. BeinykaeHHbIe https://m.edsoo.ru/ffOchb86
AJIEKTPOMarHuTHbIE KoieOaHus
Ilepemennsblil Tok. CUHYCOUJAJIbHBII
17 IIEPEMEHHBIN TOK. MOIIHOCTH IIEPEMEHHOTO bubmmorexa [IOK
TOKa. AMIUTUTYIHOE M JICHCTBYIOIIECE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepenada
1 IOTpeOJICHUE IEKTPUUECKON dSHEpPrun
YCTpoHCTBO U MPAKTHYECKOE MPUMEHEHUE
19 3JICI£[pI/IIIeCKOFOp3BOHKa, reHepzTopa Bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaayd
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHust
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KHU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnunoreka [JOK
pacnpoCTpaHeHUs ¥ JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[TonepeuHsle ¥ MPOAOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bub6nuorexa [IOK
ckopocTsb. [1Ikana 3IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUIBI PaAMOCBSA3U U TEIEBUICHHUS.
PasButue cpencts cBs3u. Paguonokarus
25 Kontponbras padota «KonebaHust 1 BOJTHBD» bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B

26 OJIHOPO/HOM cpeze. ToueuHbIN HCTOYHHUK Bubmorexa IOK
AHOPOA peae. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
O .3
27 cnera Mocrpocrue mofpueiin BuGorexa LIOK
' P P https://m.edsoo.ru/ff0cd4e0
IUTIOCKOM 3€pKajie
[Ipe eHue cgera. [1 e €HHEe
28 orpuene. Mpecasmsi yros nomoro Euomiorex LLOK
P - peA . https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS
JlaboparopHnast pabora «M3mepeHnue bubnnoreka [JOK
29
[OKa3aTesIs MPETOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JI i 0 i .
0 opyia ool amaw, Vacuene BuGmonexa LIOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300paXKCHUH B JIMH3AX)
Hucniepcus ceera. Cl0oXXHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTay»
33 Wntepdepennus cera. Audpakius cera. bub6nuorexa [IOK
JnppakunonHas perérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
YCIIOBHSI UX 0€301TacHOTO IPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH Knaccnqecvxoﬁ BuGmorexa LIOK
36 MexaHuku. [TocTynarel cienuanbHOM

TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

bubmuoreka [JOK

37 3amMeyieHHE BPEMEHU M COKPAIICHHE JITHHBI https://m.edsoo.ru/ffOcfa4?2
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 ‘-IaCTII)/II_IBI. CBSI3Ly Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
KontponbHas padota «Ontuka. OCHOBBI bubmuoreka [JOK
39 .
CIEUAIBHON TECOPHH OTHOCHTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. Jueprus u bubmuoreka [JOK
UMIyJbC (HOoTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl portorddekra. YpaBHeHHE
42 BﬁHmTegHa ,Z[Hq})l(b(I)OTOB(I)(geKTa. «Kpacnas bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JHaBnenue ceera. Onwitel I1. H. JIeGenena. bubmuoreka [JOK
XuUMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
44 IpUMeHeHUe: (HOTOINEMEHT, GOTOAATUHK,
CoJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmorexa [IOK
KBAHTOBOI OITHKI» https://m.edsoo.ru/ff0d0302
Mogens aroMa ToMcoHa. OnbITHI
46 Pe3§p(popz[a M0 PAaCCESHUIO 0-YaCTHII. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmoreka [JOK
47 Hocryraret bopa https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u nornomieHue GoTOHOB NMPU bubnuorexa [JOK

Iepexojie aTOMa C OJTHOTO YPOBHSI SHEPTUU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
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Ha qpyrou. Buasl ciekTpos

49

50

51

BomnHoBEIe cBOlicTBa yacTull. BOJIHEI 1€
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CHIOHTaHHOE U BBIHYXKJIEHHOE
W3JIy4eHUE

OTtkpbiTHE PaAUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(da-, 6era-, ramMma-u3Iy4eHUS.

Bnusuue pPaaruOaKTUBHOCTH HaA KHUBLIC
OpraHuU3Mbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["lamma-
W3IIy4eHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodiaemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIEeTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUlbl. OTKpbITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucCTpanyy 3JIEMEHTAPHBIX YaCTHUL.
Kpyrastii cton «®yHIaMeHTalIbHbIE
B3anMoJieiicTBus. EquHCTBO (hrzmueckoit
KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC IBHUKCHHC.
ComnHeuHast cuctemMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnurte. ConHeunast akTUBHOCTE. UCTOUYHHUK
sHepruu CoJtHIa ¥ 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICA0OBATECIILHOCTH.
BuytpenHnee crpoenue 3831 CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue u nuxenue CoyHua B
lNanmaktuke. I'amaktuky. YE€pHbIE IBIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

Kontponbnas padoTa «251€eMEHTHI
aCTPOHOMUU U aCTPOPU3IUKU»

62

63

64

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATEHON M DTUYECKOM
chepax IeaTenTbHOCTH YeIOBEKa

O6o06maromuit ypok. Ponb u mecro ¢puszuxu
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBAHUH NPEACTABICHUN O
¢du3nuecKoil kKapTuHe MUpa

65

O6o06maromuii ypok. Mecto pusnueckoit




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUHI O
pupoje

O6o06maromee moBTopeHne. MaruuTHoe

66 1
moJie. DNeKTPOMArHUTHAS UHAYKIIHS
O6o6maromee moropenue. OnTHKa.

67 OCHOBBI CTICITHATBHOM TEOPUH 1
OTHOCHUTEIBLHOCTH
Oo6o6maromee mopropenre. KBanrosas

68 (1)143141](1211. :‘)EIGMCHTBI af:)TpOHOMI/II/I u 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®dusnka, 10 kiracc/ Msakumes I'.5., byxoBues b.b., Corckuit H.H. nmox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., Akiimoneproe oomectBo «M3natenbctBo «IIpocBerieHuney

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

DKCIepuMEHT B 00yueHUH (pu3HKe B MIKOJIE

Amnrepep 3. Texnuka ¢pusndeckoro sxkcrepumenTa M. 1962

OmnbITh B foMainHei taboparopun. budmmnoreuka "Kant" Boim 4.

anpnepmreitn JI.A., Xnepnukos I1.I1. JTaboparopust roHOoTO (hrizmka. 1961

Maiiep B.B. [IpocTsie onbIThI € yabTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnexTpuuecTBo: yueOHbIE SKCIIEPUMEHTATIbHBIC JOKA3aTeIbCTBA. M.
2006

[yto B.U. u np. DxcniepumeHT B ¢puznke. Du3nuecKuil IpakTUKYM.

Bypos B.A. u 1p. JleMOHCTpallmOHHBIE OTBITHI 1O (pr3HKe. 6-7 KIIACChI

BbypoB B.A. u 1p. @poHTabHbIE 3KCIIEPUMEHTANIbHBIE 3a/1aHUs 110 PU3UKE. 6-7 KI1acChl
@poHTanbHbIe Ja00paTOPHBIEC 3aHATHUS 110 QHU3UKE B cpeaHeit mkoie. bypos B.A. u np. Ilox
pen. A.A. ITokposckoro M. 1974

I'opes JI.A. 3aHuMaTeNnbHBIE OIBITHI 110 (PU3MKE

KoBrynoBuy M.I'. Jlomamrnuii sxciepuMenT 1o ¢usuke. 7-11 kmaccobl

b. Jlonat ®u3uka B urpax

JleMOHCTpalMOHHBIHN SKCIIEpUMEHT M0 (hr3KKe B cTapimux kiaccax. Yacts 1. Yacts 2
XopomasuH C.A. JIeMOHCTpAIlIMOHHBIN 3KCIIEPUMEHT 1o pu3nke. OnTuka. AToMHas pusnka
EnbuoB A.B. ®ponransHble 1abopaTopHble padoThl 1o pusuke. 11 kiace

Crenanos C.B., CmupnoB C.A. JIabopaTopHblii mpakTHKyM 110 ¢usuke. M. 2010
®uznyeckuil SKCepuMeHT B 1mikoie. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. ®u3zndeckuii 3KCIEPUMEHT B CPEAHEN MIKOJIE:
Koneb6anus u Bonubl. KBantosas ¢puzuka / H. M. [laxmaeB,—M.: [Ipocsemenue, 1991.
KoBTtyHosuu M. I'. - Jlomanrauii skcnepument no ¢usuke. 7-11 xinaces! (bubnanorexa yunrens
¢uszukn) - 2007

Metoauka oOyueHus puznke

INopstukun E.H. Metoauka oOydenus dpusnke

Towm 1. O6mume Bonpocsl MeToauku. M. 1948

Tom 2. MeTtonnka u TeXHHKa dKcriepumenTa. M. 1948

Towm 3. OcHOBHBIE A€TaIN YIPOIIEHHBIX U CaMOJIENbHBIX MPHUOOpoB. M. 1953

Towm 4. Pucynku u ueprexu. M. 1955

Bbpasepman D.M. Beuepa no ¢pusuke B cpenneit mkose. M. IIpocserienue, 1969

Koran b.}O. PazmepHocTs pusnueckoii Benuuunbsl. M. 1968

Jlanuna M.5. 100 urp no ¢usuxe. M. 1995

Jlanuna U.51. Baeknaccuas pabora o ¢usuke. M. 1977

JlepmanToB B.B. Meronuka ¢usuku. M. 1935



Mynrtanosckuii B.B. ®usndeckre B3auMOACHCTBUS U KapTHHA MUpPA B IKOJIBHOM Kypce
¢uzuku. M. 1977

Metoanyeckuii cipaBouHuK yuurtens gpusuxu. M. 2003

Hecrangaptasie ypoku ¢usuku. Coct. C.B. bop6posa. Bonrorpaz, 2000

Opexos B.I1., YcoBa A.B. Metonuka npenogaBanus ¢usuku. M. 1980

OpexoB B.II. - Konebanus 1 BOJHBI B Kypce (PU3HKH CPEIHEH MIKOJbI - 1977

Ceprees A.B. HaGmonenus yqamuxcs Ipu U3y4eHUH GU3UKU Ha TIEPBOM CTYNIEHU 00y4YCHHUSI.
K. 1987

IllaTamoB B.®. ®usuka Ha Bcro xu3Hb. M.-Cr0, 2003

Metoauka oOyueHHs! pelIeHHIO 3a/1a4

Kamenxwuii C.E., Opexos B.I1. Metoauka pemenus 3a1a4u 1o ¢pusuke B cpeaHeit mkoie. M.
1971

Cemke A.U. - Hectanpaptasie 3anaun 1o ¢usuke (B momonis yunrento) - 2007
OnumnuagHeie 3a1a4u

benonunenkuii C.H. - Onumnuanneie 3a1a4u mo GU3MKeE IS YIAIUXCsl JECATHIX KIacCoB -
2013
KemOpoBckwuii-IlogroroBurenpHbie 3a1aud K _onummuanaMm mo ¢usuke 1984

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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