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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢uszuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEro 00pa3zoBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TPeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npenactaBieHHbix B ®I'OC COO, a Takke ¢ ydéToM
denepanbHOil pabouell mMporpaMMbl BOCIIMUTAHUSA W KOHIEMIMHU MPENoJaBaHus y4eOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDexnepariuu,
peanu3yromx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copeprxanue nporpaMMmsbl 1o (U3MKe HAMpaBICHO HAa (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl MHUpa oOydarommxca 10—11 kmaccoB mpu oOydeHuM UX (QU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOrO noixoa. [Iporpamma no ¢usnke
cootBercTBYeT TpeboBanusiM GI'OC COO K maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeJMETHBIM pe3ysbTaTaM OOy4YeHHMs, a TaKXkKe YUYUTHIBAET HEOOXOJUMOCTh
peanuzaiu  MEXIPEAMETHBIX CBsI3ed (HU3MKU C E€CTECTBEHHO-HAYYHBIMH Y4E€OHBIMU
npenMeraMu. B Hell onpeensitoTCss OCHOBHBIE LIETU U3yUYeHUsl PU3UKU HAa YPOBHE CPETHETO
oOmrero oOpa3oBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS Kypca (DU3HKHU: JIMYHOCTHBIE,
MeTarpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

o INITAHUPYEMBbIE PE3YJIBTATHl OCBOEHUS Kypca (Pu3nku Ha 6a30BOM ypOBHE, B TOM UHCIIE
IpeIMETHBIE PE3yIbTAThI 110 TOJaM 00YUYEeHUS;

e cojiepkaHue yueOHoro npeaMera «Ou3nkay mo rojgaM 00y4eHHs.

®du3rka Kak Hayka o HamOoJjiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B KayeCTBE
y4eOHOro MpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. [lIkonbHbINH Kypc PU3NKU — CUCTEeMOOOPa3yIOIINiA 1JI1 €CTECTBEHHO-
HAYYHBIX Y4EOHBIX TPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUH, W3y4aeMbIX XHMHEH, Onojorueii, Gpuznueckoil reorpadueli 1 aCTPOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHUN OMpENENsieT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cdepe HHEPreTUKH, TPAHCIIOPTA, OCBOCHMS
KOCMOCAa, TIOJIyYEHUsI HOBBIX MAaT€pUAJIOB C 33JJaHHBIMU CBOMCTBaMU M Jpyrux. M3ydyenue
(Gu3MKU BHOCUT OCHOBHOM BKJIAJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOydarommuxcs, B (HOPpMUPOBAHHE YMEHUU MPUMEHSATh HAYYHBIH METOJl MO3HAHUS TPHU
BBITTOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca (¢u3uKH A7 yPOBHSI CpeAHEro 00IIero oopa3oBaHUs MOJOKEH P
uJel, KOTOPbIE MOKHO PACCMaTPUBAThH KaK MPUHIUIIBI €0 MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBHH C HEM KypC SIBIISIETCS IOTUYECKH 3aBEPIUIEHHBIM,
OH COJICP)KUT MaTepuall U3 BCEX pas/ieNoB (M3UKH, BKIIOUAET KaK BOMPOCHI KIACCUYECKOMH,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEWl Marepuan Kypca QU3NKU OOBEAUHEH
BOKPYT (pu3nueckux teopuid. Bexymum B Kypce siBisieTcs: GOpMUPOBAHHE TPECTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUU, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanuzanus  TOpeanojiaraeT  HUCMOJIb30BaHUE
TYMaHUTApPHOTO MOTEeHIMaNa (GU3NYECKON HAayKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (DU3UKH C
pa3BuTHeM OOIleCTBa, a TaKKe€ C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonoii nanpaenennocmu. Kypc Qu3MKu NpeAnojaraer 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHUX MPUIOKEHUNH M3yYEHHBIX TCOPUH U
3aKOHOB.

Hoes sxonocusayuu peamuszyeTcsi NOCPEICTBOM BBEJIECHUS 3JIEMEHTOB COJEp KAHMS,
MOCBAMIEHHBIX JKOJIOTHYECKUM MpOOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJIOTUH, a Takke OOCYyXKACHUs MpoOJieM paIllMOHAIBHOTO
PUPOIOTIONIL30BAHMS U IKOJIOTUYECKON 0€301acCHOCTH.

Crep KHEBBIMH JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHuUs
SABISIIOTCS (pu3nyeckue Teopuu (HGopMUpPOBAHKE TIPEACTABICHUN O CTPYKTYpPE TOCTPOCHHUS
buzndeckor Teopuu, posi (HyHIAMEHTAIBHBIX 3aKOHOB W TMPUHIIMIIOB B COBPEMEHHBIX
NpEACTaBICHUAX O TMPUPOJE, TpPaHUIAX MPUMEHUMOCTH TEOPUM, [T OMUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUU U MPOIIECCOB).

CHuCTeMHO-IESITETLHOCTHBIN MOAX0/1 B Kypce (DM3UKHA peaTnu3yeTcs MPeke BCero 3a
CYET oOpraHu3aluu SKCIEPUMEHTAIbHON JeaTeIbHOCTH oOydaroniuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3HKHA — 3TO UCTOJB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B Mporpamme mo pu3nuke 00beAMHEHBI B
oOUI CIMHCOK YYEHHMYECKUX MPAKTUYECKUX paldoT. BhijeneHune B yka3aHHOM IMepeyHe
nabopaTOpHBIX paboT, NPOBOAUMBIX [UJII KOHTPOJISI W OLEHKH, OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTENIbHOTO MPOIEcca MCXOMd U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHaileHus kabuHeta ¢usuku. [Ipu sToM obecneunBaeTcsl OBIAJIEHUE O0YYarOIIMMUCS
YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHUS, UCCIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPETIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHUE yIessieTcsl pelIeHUI0 pacu€THBIX M KayeCTBEHHBIX 3aaad. [lpu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4¥ C SIBHO 3aJJaHHON PU3NUYECKON
MOJIEIIBIO, TIO3BOJISIOIINE MPUMEHSITh U3YUEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazzena Kypca, TaKk U HHTeTPUPYS 3HAHUS W3 Pa3HbIX pa3nenoB. JIJisi kKaueCTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIISIIOTCS 3a/laHMsI HA OOBSICHEHUE MPOTEKaHUS (PU3NYECKUX SBICHUN U
MPOIICCCOB B OKPYXKAIOIICH JKWU3HHU, TpeOyromue BbIOOpa (HU3WYSCKOW MOJENTH IS
CUTYaIlUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBanmsimu PI'OC COO K MartepuasbHO-TEXHUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3NKU HA YPOBHE CPEIHETO
o01iero 00pa3oBaHusl TODKEH U3y4aThCs B YCIOBHSIX MPEAMETHOTO KaOnHeTa GU3HKN UITH
B YCIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B
kaOuHeTe (GUBUKK JODKHO OBITh HEOOXOIMMoOe J1abopaTopHOe OO0OpyJdOBaHUE A
BBHITIOJTHEHUS yYKa3aHHBIX B MpOTpaMMe MO (PU3MKE YYCHHUECKHX MPAKTHYECKUX padoT U
JEMOHCTpAMOHHOE 000PY/I0BAHUE.



JleMoHcTpanimoHHOe 000pyAOBaHUE (OPMUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHHUMAaJIbHOM TO0CTATOYHOCTH U 00ECIIEUMBAET MOCTAHOBKY MEPEUHUCICHHBIX B TPOTpaMMe
no ¢u3MKe KIIYEBbIX JEMOHCTPALUM MJi1 HCCIENOBAaHUSI HM3Yy4YaeMbIX SIBICHUU U
MIPOIIECCOB, IMIIUPUUYECKUX U (PYHTAMEHTATbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUM.

JIaGopaTtopHoe 000pya0oBaHHUE ISl YYCHUUECKUX MPAaKTUUECKUX padoT hopmupyercs
B BUJIE TEMATHUUYECKUX KOMIUIEKTOB M O00€CIEYMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha
IByX oOydarouiuxcs. TeMaTnyecknue KOMIUIEKTBI 1a00paTOpHOro 000pyA0BAHMS TOTKHBI
OBITH MMOCTPOCHBI HA KOMIJIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB, a
TaK)K€ KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUE IU(PPOBHIX JIabopaTOpHii.

OCHOBHBIMHM LIEJISIMU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

e hopMHUpOBaHUE WHTEpPECA M CTPEMIJICHUS OOYUYaIOIIUXCS K HAYYHOMY H3YyYCHHIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

epa3BUTHE TMPEJCTABICHUNA O HAyYHOM MeETOJAe TOo3HaHUs U (POPMHUPOBAHUE
UCCJIE0BATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e bOpMHUpPOBaHUE HAYYHOTO MHPOBO33PEHUS] KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e hopMHUpPOBaHUE YMEHHI OOBSICHSTH SIBIICHUS C UCIIOJIb30BAaHUEM (DPU3UUECKUX 3HAHU
Y HAyYHBIX JOKA3aTeIIbCTB;

« hopMHUPOBaAHUE MPEICTABICHUHN O POJIU (PU3UKH IS PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA.

JlocTrkeHue 3TUX 1eseil obecrneurnBaeTcs pelieHrueM CIeayIoluX 3a/1ad B Ipolecce
U3y4eHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

e MPUOOpETEHNE CUCTEMBI 3HAHUM 00 00IIKUX PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSX, BKJIIOYAS MEXAaHUKY, MOJIEKYJSIPHYIO (PU3UKY, DJIEKTPOJAMHAMHKY, KBAaHTOBYIO
(bU3UKY U AIIEMEHTHI acTPOPU3UKY;

e popMUpOBaHHE YMEHUW TPUMEHITh TEOPETHUUYECKHE 3HAHUS [JIsi OOBSCHEHUS
(bu3MUECKUX SIBICHHUI B PUPOJIE U JIS IPUHATHS PAKTUUECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU;

¢ OCBOCHHE CIOCOOOB pEIICHUS PA3IMYHBIX 3a/ad C SBHO 3aJlaHHON (pu3mdeckoi
MOJIEINIbIO, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO37aHue (U3HUECKOU MOJIEIH,
aJIeKBaTHOU yCIIOBHSIM 3a/1a4H;

e IOHUMaHUEe (HU3MUECKUX OCHOB M MPUHITUIIOB IEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;

e OBJIQJICHUE METOJAaMHU CAMOCTOSITEILHOTO TIJIAHUPOBAHMSI U TIPOBEICHUS (PU3HUECKIX
HKCIIEPUMEHTOB, aHAJIN3a W MHTEPIpETauu WHPOpMAIuU, ONpeIeTIeHUsT TOCTOBEPHOCTH
MOJIYYEHHOT'0 pe3yJbTara;

e CO3[JaHME YCJIOBUW JUISI Pa3BUTHUS YMEHHH MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha u3yuenue gusnku (6a30Bblii ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHMs
otBoauTcs 136 dacoB: B 10 kiracce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 vyacoB
(2 yaca B HezielNIO).



[Ipennaraemslii B mporpaMMe 1o (pu3HKe NepedyeHb Ja00PaTOPHBIX U MPAKTHUYECKHUX
paboT SABIIAETCS PEKOMEHJIOBAaHHBIM, YUYHUTEIb JIE€JIaeT BIOOP MPOBEAEHUS Ja0OPAaTOPHBIX
paboT U ONBITOB C YYETOM MHJIMBHIYATbHBIX OCOOEHHOCTEN 00yYarouxcs.

COIAEPKXAHHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3znka — HayKa o npupoje. HaydHnbie MeTobl TO3HAHUS OKpYykKarouero mupa. Ponp
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3MUECKUX SABJICHUM M mpoleccoB. HayuHble THUMOTE3bI.
duznyeckre 3aKOHbI U Teopud. ['paHu1lbl IPUMEHUMOCTU (PU3NUECKUX 3aKOHOB. [TpuHIUI
COOTBETCTBHSI.

Ponb u mMecto ¢u3uku B pOpMUPOBAHUHU COBPEMEHHON HAay4YHOW KapTHUHBI MUpa, B
IPaKTUYECKOUN IEATEIbHOCTH JTHOAECH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JIBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO NBMXKEeHUsA. Cucrema
orcuéra. TpaekTopus.

[lepemenienne, cKOpocTh (CpeiHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHUE
MaTepuaIbHON TOYKH, UX TPOECKLIUH HA OCU CUCTEMBI KOOpAUHAT. CI0KEHHE TEPEMEILICHUI
U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE W  paBHOYCKOPEHHOE TPSIMOJMHEHHOE  JBIWKEHHE. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHUS, MyTH U MEPEMEIICHHUS MaTepUalIbHOU
TOYKHU OT BPEMEHHU.

CBoOomHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKeHME MaTepHATbHOM TOYKHA IO OKPY>XHOCTH C
IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHENHasA cKOpocTh. [lepron u
yacTota oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yYCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP, JIBUKCHHUE
CHapsJI0B, LICMIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgenp cuctemMbl OTCYETA, WUIKOCTpAMS KHHEMAaTHYECKUX XAPAKTEPHUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.



HaGmionenne JBUKEHUS Tena, OpPOIIEHHOIO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3Mepenne ycKopeHus: CBOOOAHOIO NaiCHHU.

HamnpasneHnue cKopocTy pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHnne HepaBHOMEPHOI'O IBMYKEHU C LIEJBIO OIIPEAEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHMS  MEXAY  IIYTAMH, [POWICHHBIMU  TEJIOM 32
[IOCJICIOBATEIIbHBIE PABHBIE IPOMEXYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM IBM)KCHUU C
Ha4yaJabHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuyenue ABM>KeHHs Tela, OpPOIIEHHOrO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutTenbHOCTH ['anmunesd. IlepBeii 3akoH HberoTona. MHepumanbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3uinuu cui. Bropoil 3akon Hberorona s
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKonabxeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXEHUS U cuia TpeHusa mnokos. Koaddumuent tpenus. Cuna
COIIPOTHUBIICHUS IIPU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[TocTynarensHOE U BpaliaTeIbHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. [limedo cuibl. YcimoBus paBHOBECHUS
TBEPIIOTO TENA.

TexHuueckue yCTpOWCTBA M IMPAKTUYECKOE NMPUMEHEHUWE: MOJALIMIIHUKY, BUKCHHUE
UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SBneHne nHepIUU.

CpaBHeHue Macc, B3aMMOICHCTBYIOLIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIli.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3NHOBOM
obpasiie, oT uX aepopMaIuu.



HccnenoBanue yCciaoBUM PaBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPALIECHHUS.

Tema 3. 3akonbl coXpaHeHUusn 6 MexXaHukKe

Nmnynbc MaTepualibHOW TOYKM (Tesa), CUCTEMbl MaTepuajbHbIX Touyek. Mmmyibe
CUJIbl U U3MEHEHHUE UMITYJIbCA TEJA. 3aKOH COXPAHEHNS UMITyJIbca. PEakTUBHOE JBUKEHHE.

Pa6ota cunbl. MOITHOCTD CHJIBI.

Kunernueckas sHeprust MaTepraibHOM TOUKU. Teopema 00 ”3BMEHEHUH KUHETUYECKOU
JHEPIUHU.

[loTrenuuanbuas sHeprus. [loTeHumanbHas 3Heprus ynpyro aeGopMupoBaHHOM
npyxuHsbl. [loTeHUuManbHas SHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble U HEMOTEHIMANIBHBIE CUITbI. CBSI3b pabOThl HEMOTEHLIUATBHBIX CHUJT C
U3MEHEHNEM MEXAaHWYECKON SHEPrMU CHUCTEMBI Tell. 3aKOH COXPAHEHUsS MEXaHMYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHME: BOJIOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHM B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOLIbIO IBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHHEM MEXaHWYECKOM SHEpruu Tejia Ha
[IPUMEPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. Mosiekyasipasi pu3suka 1 TEpMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM H HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenwe. Juddysusa. Xapaktep ABIWKEHHUS U
B3aHMOJICMCTBUS YaCTHI] BellecTBa. MoJenn CTpOCHUS Ia30B, )KUAKOCTEN U TBEPABIX TEII U
00BSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX Mojelel. Macca u pazMepsl MOJIEKYI.
KonmmuectBo BeniecTBa. Iloctossnaass ABorapo.

TemmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana temneparyp Llenscus.

Mogens wuneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KHUHETHUYECKOM
TEOPUH HJACANBHOTO Tra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpellHe KUHETHYEeCKOM
SHEPruy TEIUIOBOrO ABWKEHUS 4dacTul rasa. lllkama temnepatyp KenbBuna. ['a30Bble
3aKkOoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akon [lanbroHa. WM3omponecchl B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBicHUE
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4eckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.
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Jlemoncmpayuu

OnpIThI, JOKa3bIBAOLIME JUCKPETHOE CTPOEHUE BelecTBa, (hoTorpaduu MOJIEKYII
OPraHUYECKUX COCITUHECHUU.

OmnpiTel 0 TUDPYy3UH XKUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens onbita HTepHa.

OMnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mopens, HILUTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKU COCY/a.

OMnBIThl, WITIOCTPUPYIOIIAE YPABHEHUE COCTOSIHUS UEATBHOIO ra3a, N30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Onpenenenue mMacchl BOo3[yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUi o0bEma
KOMHAThI, JaBJICHUSI U TEMIIEPATYyphl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIY apaMeTpaMy COCTOSHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonnnamuyeckas cuctemMa. BHyTpeHHsIsI SHEPTUsl TEPMOJIMHAMUYECKONW CUCTEMBI
u crocoObl e€ u3MmeHeHus. KommdecTBO TeruioTel W paboTta. BHYTpeHHsIsT 3HEprus
OJIHOATOMHOT'0 HJICaJIbHOTO ra3a. Bujsl Temonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIINS,
u3JlydeHue. YaenbHas  TEIUIOEMKOCTh  BemecTBa. KOJIMYECTBO  TEIUIOTHI  MPH
TeIIonepeaaye.

[lonstue 06 aguabatHoM mporecce. [lepBbrit 3akoH TepmonuHaMuku. [Ipumenenue
NIEPBOrO 3aKOHA TEPMOJUHAMUKH K u3ompoieccam. [ paduueckas narepnperanus paboThl
rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoiieccoB B MPUPO/IE.

TermoBbie MamuHbl. [lpuHnIMNBL JeHCTBUS TEmIOBbIX MaimiuH. [IpeobpasoBanus
HHEPrUU B TEIUIOBbIX MamuHax. KoadduiumeHT mone3noro AeicTBus TEIOBON MalllMHBI.
Hukn Kapno u ero kod3(Q¢UIMEHT TOJE3HOTO NEUCTBUA. DKOJOTHUYECKHE MPOOIIEMbI
TEIUIOPHEPTETUKH.

TexHuueckre yCTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: JBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH YHEPTUU Teja MPU COBEPIICHUN PabOTHI: BBIIET MPOOKU U3
OYTBUIKH TIOJT IEHCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue »hupa B JaTYHHOU TpyOKe MyTEM
TpeHus (BUIECOJEMOHCTPALINSA).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Tejla NpH TEeIIonepeaaye.

OmnbIT 0 anabaTHOMY PAaCIIMPEHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopgenn mnapoBoil TypOWHBI, JBHUrateiisi BHYTPEHHETO CropaHusi, PEaKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.



Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[lapooOpazoBanue u koHjaeHcanusa. VcnapeHue u KumneHue. AOCONIOTHAs W
OTHOCHUTENIbHAS  BIIAXKHOCTh BO3Ayxa. HacelmmenHsld map. VYaenbHas  TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JAABJICHHUS.

Tépnoe Tteno. Kpucrainumueckue u amopdHbie Tena. AHM30TPONHS CBOMCTB
kpuctayioB. Kunkume kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBmenne wu
KpUCTain3anus. Y aenbHad TeroTa miasieHus. Cyonumanms.

VYpaBHeHME TENIOBOrO OajiaHca.

TexHuueckne yCcTpoMCTBa U NMPAKTUYECKOE NMPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KUIOPUMETP, TEXHOJOTUM TMOJYYEHHS] COBPEMEHHBIX MaTEpUajioB, B TOM YHUCIE
HAaHOMAaTEpHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBILIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlJIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3mepenne 0THOCUTEIBHOM BIAXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tela. OJEKTpUYEeCKHid 3apsan. J(Ba BuAa 3NEKTPUUYECKHUX 3apsiIOB.
[IpoBOAHUKH, NIHUAJIEKTPUKUA W TOIYNPOBOJHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsija.

B3anmopeiictBue 3apsaoB. 3akoH Kymona. TouedHblil »neKTpUYECKU 3apsi.
Onekrpuueckoe noje. HanpsmEHHOCTh anekTpuyeckoro nojs. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX MoJeH. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun anekrpocratrdeckoro mojis. IloTenimuan. Pa3HOCTh MOTEHITMAOB.
[IpoBOJHMKM MW  AWDNEKTPUKA B  JJIEKTPOCTATHYECKOM 1mone. Jludnekrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcatop. DeKTpo€MKOCTh MII0OCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATOPa.

TexHnueckne yCTporUCTBa U MPAKTUYECKOE PUMEHEHUE: AIIEKTPOCKOIL, JIEKTPOMETD,

ANEKTpOCTAaTUYECKass  3alluTa,  3a3eMJIEHHE  AJIEKTPONpUOOpOB,  KOHIEHCATOD,
KOMMPOBAJIbHBIN anmapar, CTpYWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHIMIT IEUCTBUS 3IEKTPOMETPA.
B3aumoneicTBrE HA3JIEKTPU30BAHHBIX TEI.
DIJIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJL.
[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IIOJIE.
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DIIEKTPOCTATUYECKAS 3AIIUTA.

JIUPIEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMIaJAM IUJIACTHH,
PACCTOSIHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuynwix cpeoax

DJIEKTPUUYECKUI TOK. YCJOBHS CYLIECTBOBAHUSA AJIEKTPUUYECKOrO TOKa. VMICTOUHMKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEernu.

DJIEKTPUUYECKOE  CONPOTUBIICHUE.  YJEIbHOE  CONPOTUBIICHHWE  BEIIECTBA.
IlocnenoBaTenpHOE, NapaJLIEIBbHOE, CMEILIAHHOE COEIMHEHHNE MPOBOJHUKOB.

Pabora anextpudeckoro toka. 3akoH [[xoyns—JIeHima. MoOIHOCTh JIEKTPUUYECKOTO
TOKA.

DIIEKTPOABUIKYIIASI CUJIA U BHYTPEHHEE COMPOTUBIICHUE HCTOYHHUKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) 2JIEKTpUdecKoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAsI TPOBOJMMOCTh TBEPJBIX META/IOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJJIOB OT Temnepatypbl. CBEpXIPOBOJUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX MTYYKOB.

[HonynmpoBoguuku. CoOCTBEHHass W MpPUMECHas MPOBOJAUMOCTH MOJYIPOBOIHUKOB.
CaoticTBa p—n-niepexoza. [loaynpoBoiHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B pacTBOpax M pacIulaBax AJIEKTPOJMTOB. DJIEKTPOJIUTHYECKAS
qUccouuanus. JJIEKTPOIIH3.

OJNeKTpuueckuii TOK B razax. CaMoOCTOSITEIbHBIA W HECAMOCTOSITCIBbHBIM paszpsijl.
Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETpP, BOJIBTMETD,
peocTar, UCTOYHHKH TOKa, BJIEKTPOHArpeBaTENIbHBIC MPUOOPHI, IEKTPOOCBETUTEIbHBIC
puUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN TUO/, FaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HaNpPsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TIOMIAIA
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

[Ipamoe  w3MepeHue  ANEKTpoaBMWKywmed  cuibl.  KopoTkoe — 3amblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS] METAJJIIOB OT TEMIIEPaTypPhI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJIUMOCTb BO3yXa.
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OmHOCTOPOHHSIS MPOBOIUMOCTD JHOIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3y4eHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepeHne dSIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA ¥ €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmtonenue snektposusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenne kypca ¢pusnuku 0a30Boro ypoBHs B 10 Kjacce OCyLIECTBISIETCA C YUETOM
coJlep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMHU MaTe€MaTUKH, OMOJIOTHHU, XMUMUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, CBI3aHHbIE C U3yYEHUEM METOJI0B HAyYHOT'O MO3HAHUSA:
ABJICHUE, HAYyYHbII (akT, runoresa, pusndeckas BeJIUYMHA, 3aKOH, TEOpHs, HAOJI0IeHHE,
JKCIEPUMEHT, MOACIIMPOBAHUE, MOJECIIb, U3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHMWH, IuHEiHass QyHkuusa, napadoa,
runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKILIUN
Ha OCU KOOPJMHAT, CJII0KEHUE BEKTOPOB.

buonocus: mMexaHnueckoe MBI)KEHME B IKUBOM mpupone, aAuddys3us, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHJABI TEIUIONEpEeaauu, TEIJIOBOE pPAaBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusa: ITHACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEW U Tras3oB,
JNEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

l'eoepagpus; BnaxxHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE [BWKEHUH C HCIOJIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, IIOJUIUITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHECHUS UMITYJIbCA B TEXHUKE
(pakera, BOOOMET W JApYyrue), JBUraTeslb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHJUIIMOHEP, TEXHOJOTMU TOJIY4YEHHUs] COBPEMEHHBIX
MAaTepuagoB, B TOM YHUCJIEC HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTMM, DIJIEKTPOCTATHYECKAas
3auura, 3a3€MJICHUE 3IIEKTPOIPHOOPOB, KCEPOKC, CTPYMHBIN HIPUHTED,
AJIEKTpOHArpeBaTeabHble MPUOOPHI, FNEKTPOOCBETUTEIbHBIE TIPUOOPHI, TAIbBAHUKA.
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11 KJIACC

Paznen 4. JaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anMOAEHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bextop marmutHOW uHAyKuuu. [IpuHuMn cynepno3uuyMy MarHUTHBIX MoJie. JIunuwu
MAarHUTHOM HWHAYKUMM. KapTuHa IJHMHUNA MarHUTHOM WHAYKUMM TOJS MNOCTOSIHHBIX
MAarHuTOB.

MarauTtHoe 1osie IPOBOAHUKA ¢ TOKOM. KapThHa TMHUI HHAYKIMU MarHUTHOTO OIS
JUIMHHOTO MPSAMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKU C
TokoM. OnbIT DpcTena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ mMoAylb M HampaBleHHE. [[BUKEHUE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuibl Jlopenna.

SBiieHNE BIEKTPOMArHUTHOW MHAYKIUU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIUU.
DIIEKTPOABUKYIIAS CUJIA MHAYKIUH. 3aKOH 3JIEKTpOMarHuTHOW nuaykiuu dapanes.

BuxpeBoe anekTpudeckoe mnojie. INeKTPOABUAKYINAsl CUjla UHAYKIIUU B TPOBOJHUKE,
JBIOKYIIIEMCS MOCTYNaTEIbHO B OJTHOPOJJHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTD. SIBICHUE CAMOMHIYKIIMU. DIEKTPOJABMKYIIAsl CHJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBHI, AJIEKTPOABUTATENb, YCKOPUTEIHN AJIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAs
IeYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb DJEKTPOJABIKYIIEH CHUJIbl HMHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnE CaMOUHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHATAa HA PAMKY C TOKOM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHON WHTYKIUU.
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Paznea 5. KosieOanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbBIE KOJ1€OAHUA

KonebarenpHas cuctema. CBOOOAHBIE MeXxaHWYecKue KosieOaHusa. ['apMoHMUeckue
koneOanus. Ilepuon, wactora, amrmutyna u ¢asza konedaHuil. [IpyXUHHBIA MasTHHK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHUYECKuX Kojebanuil. IlpeBpamienue
SHEPIUM NPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarensHbiit kKoHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HJICATHBHOM
KOoJie0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUM B  HACATBHOM
KoJe0aTeIbHOM KOHTYPE.

[IpenacraBnenne o 3aTyxawimux KoyjeOaHUsX. BbIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennblii Tok. CHHYyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKAa. AMIUIMUTYTHOE U AEHUCTBYIOIIEE 3HAUEHNE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancdhopmatop. [Ipon3BoACTBO, Nepeaaya U MOTPEOICHUE AIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHE PUCKH MPU MPOU3BOJCTBE AICKTpPodHEPruu. KynbTypa HCNOIb30BaHUA
3JIEKTPOIHEPT UM B MOBCEHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: DJICKTPUUECKUN 3BOHOK,
reHepaTop MEePEeMEHHOr0 TOKa, JIMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KojeOaTelbHONM  CUCTEeMbl  (MPYKUHHBIA WU
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOHBIEC JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwuiorpaMMbl  (3aBUCUMOCTA  CUJIBI TOKAa M HANPSDKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHC 11pu nociienoBaTEIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTHU
Y KOHJEHCATOpA.

Mojenb TUHUM 3IEKTponepeaayn.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

HccnenoBanne 3aBUCMMOCTH NEPUOAA MallbIX KOJeOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCBI Tpy3a.

HccnenoBanne nepeMEHHOIO0 TOKAa B LEMH M3 IMOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.
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Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60IHbL

Mexanudeckue  BOJIHBI,  ycioBHs — pacmpoctpaHenus.  Ilepuon.  Ckopoctb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u npoaoasHbie BOIHBL. HTEpPepenuus u
nupakuysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. YCIOBUSA HW3IyYEHHUS DIIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenrtauus BekTopoB E, B, V B snexrpomarnutHO#l BonHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, NPEJIOMIICHHE, NOJsApu3auus, Aupakius,
unTepepenurs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >1eKTpOMarHUTHBIX BOJTH. [IpuMeHeHre 371eKTPOMarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIMIIBI paguOCBs3U U TelneBUAeHUs. Paguonokanus.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckre  ycTpoiicTBA M NPAKTUUYECKOE  TMPUMEHEHHE:  MY3bIKaJbHbIC
UHCTPYMEHTBI, YJIbTPAa3ByKOBas JUArHOCTUKA B TEXHUKE U MEAUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCcTpaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak MCTOUYHUK 3BYKA.

Habmronenue oTpakeHus ¥ MPEIoOMIICHUS MEXaHUYECKHUX BOJIH.

Habmronenune nareppepeHunu u 1udpakiuyu MEXaHHIeCKUX BOJIH.

3BYKOBOI pe30oHaHC.

HaGnronenune cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYAOH M 4acTOTOMN
KOJIeOaHMUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)XX€HHE, IMPEIOMIICHHE,
noJisipu3anus, 1udpakuus, tHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas onrtuka. lIpsamonuHenHOE pacpoOCTpaHEHUE CBETa B OJHOPOJIHOMN
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI OTpaxeHus cBeta. [locTpoeHne n3o0paxeHnil B MIOCKOM
3epKale.

[Ipenomnenue cBeta. 3akoHBI TPENIOMIICHHUS CBeTa. AOCOJIOTHBINM TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHpli yroi mojgHoro BHyTPEHHETO
OTPAXKEHUS.

Jucniepcus cBeta. CIIoXKHBIN cocTaB Oemoro ceera. L[BeT.

Coluparomine U pacceuBarouive auH3bl. ToHkas nuH3a. DoKycHOe paccTosiHHE U
omnTHYEeCKas cuja TOHKOW JuH3BL [locTpoeHne wu300pakeHWd B COOMpAIONINX U
paccenBaromuX auH3ax. PopMyra TOHKOU JIUH3BL. Y BEIMYECHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.
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BonnoBas ontuka. Mnatepdepenuust cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJIIOJICHUS] MAaKCUMyMOB M MHUHHUMYMOB B HWHTEPHEPEHIUOHHOW KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cpera. [udpakunonHas pemérka. YcloBUE€ HAOJIOAECHHS TJIaBHBIX
MaKCMMYMOB TpH MaJICHUH MOHOXPOMATHUYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoicTBa U MpaKTUYECKOE NMPUMEHEHUE: OYKH, Jyma, GoToamnmapar,
MPOCKIMOHHBINA amnmnapaTt, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OMNTHKA, NU(paKIHMOHHAS
peueTKa, MoJIApOUs.

Jlemoncmpayuu

[IpssmonHEHOE pacIpOCTpAHEHHE, OTPAKEHUE U MpesoMIIeHHE cBeTa. ONTUYECKue
npuOOopBHI.

[TonHoe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKONA.

HaGmonenune naTepdepeHum crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[TomyueHue ciekTpa ¢ MOMOIIIBIO TPU3MBI.

[Tony4yenue crexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEMIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokazaress NpeJoMICHUS CTEKIA.

HccnenoBannie cBOWCTB U300paKeHUH B JTMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CTIENMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl HPUMEHUMOCTH KJIIACCHYECKOM MEeXaHUKU. [locTynaTsl crienuaibHOU TEOPUU
OTHOCUTEJIBHOCTH: HWHBAapPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyme, MPUHIIUI
OTHOCHTEJIBHOCTH DWHIIITEITHA.

OTHOCHUTEIBLHOCTh OTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPAIIICHUE JIJTHHBI.

DHEPrus U UMNYJIbC PEISATUBUCTCKON YACTHIIBI.

CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEJISTUBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. @opmyna [lmanka cBszu sHeprum (HOTOHA C €ro 4YaCTOTOH. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTe u wuccnenoBanue ¢oroddpdexra. Ombiter A. . CromeroBa. 3aKOHBI
dotoaddexra. VYpaBHenune OiHmTeitHa g portodddekra. «KpacHas rTpaHuIay
dboTorddekra.
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JaBnenue ceeta. Onwithel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: (POTOANEeMEHT, (POTOAATUHK,
COJIHEUHasi OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(HeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro ¢poTodddexra.

Cseroaguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa o paccestuuto o -uactul. [Inanerapuas
mozenb aroma. [loctynatel bopa. M3nyuenue u norsioieHne GoToHOB ITPH MEpexoie aToMma
C OJHOTO YPOBHS PHEPruM Ha Jpyrou. Bunasl cnexktpoB. CHEKTp ypOBHEW SHEPTUM aTOMa
BOJOpOAA.

BonnoBblie cBoMicTBa yacTuil. Bonnsl ne bpoiist. KoprnyckynsipHO-BOJIHOBOU Ayaau3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JyYEHHUE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOEC NPUMEHEHHUE: CIEKTPAJIbHBINA aHaIu3
(criexTpocKoIT), Ta3ep, KBAHTOBBIN KOMIBIOTED.

Jlemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmroneHne muHeHvaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JI0KA3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sapa.  OTKpbiTuE
paanoakTuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTtaBa pagrloaKTHBHOTO
u3nydenus. CBoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. Biusaue pagnoakTUBHOCTH Ha
YKUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas moxaens sigpa ['eitzenOepra—lBanenxko.
3apsn saapa. MaccoBoe uuciio sapa. M30Tormsbl.

Anbda-pacman. DNEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacmaa. [ 'amMma-u3imydeHwue.
3aKOH paJMOAKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. Je@ekT maccel sapa.

SAnepHble peakunu. /lenenue u cuHTE3 AIEP.

SAnepnsiii peaktop. TepMosimepHblii cuHTe3. [IpoOiaeMbl U NMEpPCHEKTUBBI SAECPHOM
SHEPreTUKU. DKOJOTMYECKUE ACTIEKTHI SIAEPHON SHEPrETUKMU.

DinieMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
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MeTtonbl HAaOJIIOIEHNS U PETUCTPALIMU 3JIE€MEHTAPHBIX YACTHUL.

®dyHaaMeHTaabHble B3auMoAeicTBusA. EAMHCTBO (hu3nueckoil KapTUHBI MUpA.

TexHudyeckne yCTpOMCTBA W NPAKTUYECKOE IIPUMEHEHME: JO3UMETpP, KaMmepa
Buinibcona, siaepHbliil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

CuY€TuynK MOHU3HUPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel pa3BUTUSL acTpOHOMUHU. [IpuknagHoe M MHUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKUe 3BE3/bI, MIAHETHI, UX BUJIUMOE JIBI)KCHUE.

CosnHeuHasi cucTema.

Connue. ConHeunass akTUBHOCTb. McTouHuK sHeprun CosHLA M 3BE37. 3BE3MABI, UX
OCHOBHBI€ XapaKTEPUCTUKU. J(Marpamma «CHEKTpajbHbIM KJIaCC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOW TOCJIE0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3]1 TJIABHOMU
NOCJIE0BaTEeIbHOCTU. BHyTpeHHee cTtpoeHue 3BE31. COBpEeMEHHBIE NPEICTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIONMK COoJHIA U 3BE3/T. DTAIlbl AKU3HU 3BE3].

Mueunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u asuxenue CoinHia B ['anakTuke.
Turnbl ranakTuk. PaguoranakTukuy 1 kBasapbl. YEpHBIE ABIPHI B sipax rajlakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06ma. Paz6eranue ranaktuk. Teopus
bosbioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpyktrypa Beenennoit. MeTtaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJ1a30M € HCIOJIB30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUH ISl OTIpe/IeNICHUs TOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO NIaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O6o0maroiiee NOBTOPEHUE

Ponbs ¢u3uku m acTpOHOMHHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOHN, COIMAIBPHON H
ATUYECKON cdepax AESTEIBbHOCTH YEIOBEKa, POJIb M MECTO (PU3MKH W aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpPA, POJb (PU3NYECKOW Teopurd B (POPMUPOBAHUHU
MpeIcTaBlIeHN 0 PU3NIECKON KapTHHE MHUPa, MECTO (PHU3NIECKOM KapTUHBI MUpa B 001IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPEICTABIECHUN O IIPUPOJIE.
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Me:xnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBiIsSeTcs ¢ y4€TOM
coJlep KaTeNIbHbIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHK{, OMOJIOTMH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHUEM METOJOB HAYYHOT'O IMO3HAHMSL:
ABJICHUE, HAYy4YHbII (QakT, runoresa, pusnueckas BeIUYMHA, 3aKOH, TEOpUs, HAOJI0IeHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIETb, U3MEPEHHE.

Mamemamuka: pelmieHue CHUCTEMbl YpPaBHEHHM, TPUTOHOMETpUYECKHE (YHKIIMH:
CUHYC, KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M MX IMPOEKIMU HA OCH KOOPJIMHAT, CJIOXKEHHUE BEKTOPOB, IPOU3BOJIHbBIE
AJIIEMEHTAPHBIX (DYHKIUH, MpHU3HAKU TMOA00USI TPEYroJIbHUKOB, OMpEJeieHHe MIIONIaau
10cKuX (uryp u o0bEMa Te.

buonozus: snekrpuyeckue sBJICHUS B dKUBOW MpUpojie, KoiebaTenbHble TBUKEHUS B
KUBOU MPUPOJIE, ONTHUYECKHUE SIBJICHUS B KUBOM MpUpPOJE, NeUCTBUE paalluid Ha KUBbIE
OpraHU3MBlI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tell,
MEXaHM3Mbl 00Pa30BaHUsl KPUCTATUIMUECKONU PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: mMarHUTHBIE TONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX Py, (OTOChEMKa
3eMHOM MMOBEPXHOCTH, MPE/ICKa3aHNE 3eMIIETPSICEHUH.

Texunonoeua: ~ NUHUW  DJEKTpollepenad,  TIEHepaTop  IEPEMEHHOrO0  TOKa,
ANIEKTPOABUTATENb, UHIAYKIIMOHHAS I1€4Yb, pajap, pPaguoNpUEMHUK, TEJIEBU30p, aHTCHHA,
tesnepoH, CBU-neus, MpoeKIIMOHHBIN annapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMU S ITPOI'PAMMBbI
11O ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenune yueOHoro npeameta «dPu3nka» Ha ypoBHE cpeHero odmero oopa3oBaHus
(6a30BBIif  YpOBEHB) JODKHO OOECHEYHTh JOCTHIKCHHE CICAYIONIMX JHUYHOCTHBIX,
METaNpeAMETHBIX U TPEIMETHBIX 00pa30BaTEIBHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yiabTaThl OCBOCHHUS ydeOHoro mnpeaMera «Dusuka» JTOHKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOK BHYTPECHHEH MO3HMIMEH TUIHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHH,
MMO3UTHBHBIX BHYTPEHHHX YOCKIICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOr0 OOIIEeCTBa, PACIIMPEHHUE >XMU3HEHHOI'O OIbITA M ONbITa ACATEIHBHOCTH B
MPOLIECCE peATU3alMM OCHOBHBIX HAIPABJICHUN BOCHUTATEIBHOM AEATEIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:
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c(OpPMHPOBAHHOCTh TPAXKTAHCKON TO3WUIUK OOYYaIONmIErocs KakK aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHSATHE TPaUIIMOHHBIX 00IIIEYEIIOBEYECKUX T'YMaHUCTHYCCKHIX "
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPaKIaHCKOI0 00IIIeCTBa,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHOW OpraHu3alluiy;

YMCHHE B3aUMOJICCTBOBATh C COITMAIBHBIMA WHCTHUTYTaMH B COOTBETCTBHHM C WX
(GYHKIIUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW UJEHTUIHOCTH, TATPUOTU3MA,

IIEHHOCTHOE OTHOIIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUHCKHUX
y4€HBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOpaJIbHO-HPABCTBCHHBIC HOPMBI W IICHHOCTH, B TOM YHCJIC B
JCATEITBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYash OSCTETUKY HAYyYHOTO TBOPUYECTBA,
npucymiero Gpu3n4eckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS

UHTEpEC K pas3audHbM cepaMm mNpodhecCHOHAIBHON NEATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (M3UKOW M TEXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyiei
npodeccun U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JIaCTH (PU3UKH
Ha OPOTSKEHUU BCEU KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh YKOJOTUUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX TIPOOJIEM;

IJIAHUPOBAHUE U OCYIECTBIICHUE JEUCTBUM B OKPYIKAIOILIEH CPENE HA OCHOBE 3HAHUS
LeJIeW YCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

pacIIMpeHUe OIbITa JEATETbHOCTH HKOJOTHYECKON HANpaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3MIECKON HAYKH;

OCO3HAHHE ICHHOCTH HAYYHOU EATEILHOCTH, TOTOBHOCTH B MPOIECCE H3YUCHUS
(U3UKU OCYIECTBISATH MPOSKTHYIO M UCCIIEIOBATEILCKYIO JACSITEIIBHOCTh HHIUBHUIYATBHO
U B TpyIIIE.
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METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS

Bba3oBble Joruveckue aeicTBus:

CaMOCTOATEIBLHO (OPMYIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEICISITh NN ASATEIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBACMBIX (PU3HUYECKHUX
SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEIICHHUS MPOOJIEMBI € YYETOM aHAIM3a HMCHOIIMXCS
MaTEPHAIILHBIX U HEMaTePUAITBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEIISAM,
OIICHMBATh PUCKU TOCIIEIACTBUHN JACATCIBHOCTH;

KOOPJMHUPOBATh M BBHINOJHATH Pa0dOTy B YCIOBHSX pPEaIbHOr0, BUPTYaJIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbCKHE TeHCTBHSA

BJIQJICTh HAYYHOH TEPMUHOJIOTUCH, KITFOUCBBIMH MTOHATUAMHU U METOAaMH (PU3NICCKOM
HayKH;

BJIJICTh HaBbIKAMH YYCOHO-HCCJICIOBATEIIbCKOW M TIPOSKTHOW JIEITeIbHOCTH B
00nacTi (U3HMKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIIBHOMY TIOUCKY METOJIOB
perIeHus 3a1a4 GU3NIECKOTO COACPIKAHUS, TIPUMCHCHHIO Pa3IMUHBIX METOOB ITO3HAHUS;

BJIQJICTh BUJAMU JICITEILHOCTH 110 MTOJTYYSHUIO HOBOTO 3HAHMS, €r0 WHTEPIIPETAIUH,
peoOpa3oBaHUI0 U MPUMCHCHHIO B Pa3IUYHBIX YUCOHBIX CHUTYallUsSX, B TOM YHCJIC MPHU
CO3JIaHUH YUCOHBIX IMTPOCKTOB B 00JaCTH (DUBHKH;

BBISIBJISATh NMPUYMHHO-CJICJACTBCHHBIC CBSA3M W aKTyaJM3UPOBaTh 3aJladyy, BBIJBHUTATh
TUIOTE3y e pelICHUs, HaXOJUTh apryMEHTBI JUISl JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHUH PCIICHUS,

aHAMM3UPOBATH MOJTYYEHHBIE B XOJ€ PEHICHHS 3aJa4d PE3YJIbTAaThl, KPUTHUYECCKU
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4l B 0OPA30BATCIIBHOU JNEATCIbHOCTH,
B TOM YHCJIE TIPU U3yUEHUU DU3UKU;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (U3HKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATEIIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 PAa3HBIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, PEJIaraTh OpUTHHAIBHBIE TIOJIXO/IBI M PEICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmaumeii:

BIAJCTh HAaBBIKAMHU TOJy4YeHUs WHGOpPMAIUU (PU3NYECKOTO CONCPKAHUS W3
UCTOYHUKOB Pa3HBIX THIOB, CaMOCTOSITEIbHO OCYIIECTBISTH TIOWMCK, aHAaJu3,
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CUCTEMATH3alMI0 W MHTEPHOPETALMI0 HMHPOPMALMM PA3NUYHBIX BUAOB U  (popm
MIPE/ICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIb30BaTh CPEACTBA MH(POPMAILMOHHBIX U KOMMYHUKALIMOHHBIX TE€XHOJOTHUW B
pEIIEHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a7a4 ¢ COOJI0IEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKHA OE€30MAaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,
MPaBOBBIX U AITHUECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3UUYECKOTO COJAEpPNKAHUS B PANIMUHBIX (QopMarax ¢ ydy€Tom
Ha3HaueHus HWHGOpPMAIMM M LEJIEBOM ayAUTOPUH, BBIOMpas ONTUMAJIbHYIO (QopMy
MIPEICTaBICHUS U BU3yaJIU3aI1H.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eliCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaxX (DU3UKHU U BO BHEYPOUHOU JIEITEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C MCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U UHJIUBUAYaJIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUM C yUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEW Ka)JOro WICHA KOJUIEKTUBA;

NPUHUMATh €M COBMECTHOM I€SITEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
NEUCTBHS MO €€ TOCTUKEHHIO: COCTaBIISATh IJIAH ACHCTBUM, pacpedessiTh POIU C YUETOM
MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KA4eCTBO CBOEro BKJIaJa M KaXJOr0 Y4YaCTHMKA KOMAaHIbI B OOIIMIA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

Ipeaiaratb HOBbIE IPOEKTHI, OLIEHUBATh UJEU C TO3ULIMU HOBU3HbBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETHMUECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsiX,
IPOSIBIIATh TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUITMATUBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIe 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIIECTBIIATH MO3HABATEIBHYIO IEITEILHOCTH B 00JaCTH (PU3UKHU U
aACTPOHOMMUH, BBIABIISITH POOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUsI PaCYETHBIX U KaU€CTBEHHBIX 3a/a4, IJIaH
BBITIOJIHEHUS MPAKTUYECKOW pabOThl € YYETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEATIOYTEHHM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTCHUMH;

JIenaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelleHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;
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crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIMU B 001acTH (HU3UKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyAalUsIM, BHOCUTb KOPPEKTUBBI B I€SITENBHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJITATOB LIENSM;

BJIAJ€Th HaBbIKAMHU T0O3HABAaTEIbHOU pe(IEeKCHM KaK OCO3HAHMS COBEpIIAeMBbIX
JNEUCTBUU U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;

UCII0JIb30BaTh MPUEMBI pedIeKCUU AJI OLIEHKU CUTYallMH, BEIOOpa BEPHOTO PELLIECHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JIEATEIBHOCTH;

OpPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIHX HA OMIMOKH.

B npouiecce qocTH)EHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbl IO (U3HKE
JUIsL YpOBHSL CpeaHero oOmero o0pa3oBaHUs y OOYYarOIIMXCS COBEPUICHCTBYETCS
AMOIMOHATBHBIN UHTEIJIEKT, IPEANoIaralouni copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOMIETO CIOCOOHOCTh IMOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJCTh HANpaBICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON cdepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs,  BKIIOYAIOWIETO  CAMOKOHTPOJIb,  yMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIIOCOOHOCTh aAaNTHPOBATHCA K AMOIIMOHAIBHBIM
U3MEHEHHSIM U TPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTUIKEHUIO LIEJIU U YCIIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHHUE JEUCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSIHUE PYTHUX,
YUUTHIBATh €r0 TMPU OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K COUYYBCTBHIO U
COIIEPEKUBAHHIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpPHUMEpPax poidb U MecTo (um3ukun B GHOPMHUPOBAHUA
COBPEMEHHOM HAYYHOU KAPTUHBI MHUPA, B Pa3BUTHU COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B MMPAKTUYECKON JEATEIbHOCTH JIIO/ICH;

YYHUTHIBATH TPAHUIIBI PUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJENIECH: MaTepuaibHas
TOUYKa, MHEPIMATIbHAS CUCTEMA OTCUETa, aOCOIIOTHO TBEPI0E TEIIO, UCATBHBIN Ta3, MOJICTH
CTPOEHHUS Ta30B, >XUIAKOCTEM M TBEPIABIX TEJ, TOUCUHBIM JJIEKTPUUECKUN 3apsi] MpH
peleHnu QU3NIEeCKUX 3aj1ay;
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pacro3HaBaTh GU3NYECKUE SBJICHUS (IIPOIECCHI) U OOBSACHITh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U AJIEKTPOIUHAMUKH:
PAaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENWHOE JIBHKEHUE, CBOOOAHOE MajeHUE Ted,
NBIDKEHHE TIO OKPYKHOCTH, WHEPIUs, B3auMojaeicTBue Tten, auddysus, OpOyHOBCKOE
JBIKEHUE, CTPOEHUE JKUJIKOCTEH U TBEPBIX TEJ, U3BMEHEHHE 00bEMa Te TPU HArPEeBAHUU
(oxnaxkaeHuu), TEIUIOBOE  paBHOBECHE, HCIAPEHHE, KOHJACHCAlUs, IUIaBJICHUE,
KpUCTAJITU3AIUs, KUIIEHUE, BJIIAXKHOCTh BO3/lyXa, MOBBIIMICHUE JABJICHUS Ta3a IPHU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIy IapaMeTpaMu COCTOSHUS Tra3za B
M30MpoIeccax, AIEKTPU3AIUs TeJ, B3aUMOACHCTBUE 3aPsIO0B;

OMHUCHIBATh MEXAaHUYECKOE JIBUXKEHUE, UCIHONb3ysd (U3UUYECKUE  BEITUYMHBI:
KOOpJIMHATA, ITYTh, IEPEMEILICHHIE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUjia, UMITYJIbC Tela,
KUHETUYECKasl SHEPrus, MOTEHIMaIbHAs dHEPrusi, MexaHudyeckas paboTa, MEXaHHYECKast
MOIIIHOCTh; MPU OMHCAHWU TPABUIBLHO TPAKTOBATH (PU3UYECKHUU CMBICI HCIOJIB3YEMBbIX
BEJIUYUH, MX OOO3HAUYECHUS WM EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYI0 BEIUYNHY C IPYTUMH BETUYNHAMU;

OMHCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBJICHUS, UCIIONB3YS
dbu3uvecKue BETUYUHBI: JABJICHUE Ta3a, TeMIepaTypa, CPEIHsS KUHETHYECKas dHEPTus
Xa0THYECKOTO JIBUKEHHUS MOJICKYJI, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYE€CTBO
TEIJIOThI, BHYTPCHHsS DSHEprus, padora rasza, KOID(UIMEHT TMOJIE3HOr0 JACHCTBUS
TEIUIOBOTO JBUTATENsl; TpPU OMHCAHUM MPaBUIBHO TPAKTOBaTh (PUIUYECKUIM CMBICI
UCIIOJIb3yEMbIX BETUYMH, UX 0003HAUCHUS U €IUHUIIBI, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3MYECKYIO BEJIMUYMUHY C IPYTUMHU BEJIMYUHAM;

ONMCHIBATh N3YUEHHBIE AJIEKTPUUECKUE CBOMCTBA BEMIECTBA U AJIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YsT (DU3UUECKUE BEIUYMHBI: DIEKTPUUYCCKUN 3apsijl, DJIEKTPUUYECKOE
1oJie, HANpPSHKEHHOCTh MOJsA, NOTEHIMAaJ, Pa3HOCTh MOTEHUMAJIOB; MPH OMNUCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCTOJIb3YEMbIX BEIMYUH, UX 0003HAUYCHUS U
CAMHUIIBI, YKa3bIBaTh (POPMYIbI, CBA3BIBAIONIME JaHHYIO (U3UYECKYIO BEIUYUHY C
IPYTUMU BEJIMYUHAMU;

aHAM3UPOBATH (PU3MYECKHUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
MPUHLHUIIBL: 3aKOH BceMUpHOTO TaroteHus, |, Il u Il 3akonsl HetoToHA, 3aK0H cCOXpaHEeHUs
MEXaHUYECKON HSHEPIrHH, 3aKOH COXPAHEHUS HUMIIYJIbCA, MPUHLUN CYNEPHO3ULIMH CHUJ,
MPUHLIMII PABHONPAaBUSI WHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHUHETUUYECKYIO
TEOPHUIO0 CTPOEHHUS BEILECTBA, rAa30BbI€ 3aKOHBI, CBS3b CPEIHEN KUHETUYECKOW IHEPTUH
TEIUIOBOTO  JBMKEHHUS MOJEKYlT C aOCONIOTHOW TeMIiepaTypoil, TepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs AJIEKTPUUYECKOro 3apsia, 3akoH KyioHa, mpu 3ToMm
pas3nuYaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOe BBIpAKEHUE U
ycaoBuUs (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPUHIIMIBI JCUCTBUS MAIIMH, TPHOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUS UX OE30MaCHOTO UCIOJIb30BAaHUS B TOBCEIHEBHOM )KU3HU;

BBITIOJIHATH SKCIEPUMEHTHI 110 UCCIETOBAHUIO (DU3NYECKUX SIBICHUNA U MPOLIECCOB C
WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX U3MEPEHUH, Mpu 3SToM (HOPMYIUPOBATH
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npoOiieMy/3ajady W TUIOTE3y YYEOHOro JIKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPEIOKEHHOT0 000PYI0BaHMUSI, TPOBOJUTH OMBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS! (HU3NYECKUX BEJIUYHUH, MPU STOM
BBIOMpATh ONTUMANIBHBIN CIOCOO U3MEPEHHUS U UCIIONIH30BaTh U3BECTHBIE METO/Ibl OILICHKU
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMM BEIMYMHAMHU C HCTIOJIH30BAHHEM
NPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJTyYEHHON 3aBUCUMOCTH (DU3UUECKUX BEIUYMH B BUAE Tabmuil U rpadukoB, AeNaTh
BBIBOJIbI 110 Pe3yJibTaTaM UCCJIEIOBAHUS,

coOro1aTh npaBuiIa 0€30MaCHOr0 TPyAa MpU MPOBEACHUU UCCIIEJOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-MCCIIEeI0BATENbCKOW M MPOEKTHOW JESITeIbHOCTU C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYI0BAHUS;

pemaTth pacuéTHhIE 3aJayd C SBHO 3aJaHHON (PU3MYECKON MOJIENbI0, HCIOIb3YS
dbu3nYecKkue 3aKOHbI W TPHUHIUIBI, HAa OCHOBE aHajM3a YCJIOBHS 3aJadyd BBIOUPATH
(bU3UYECKYI0 MOJIEIb, BHICTATH (DU3NUECKUE BETUUUHBI U (POPMYJITbI, HEOOXOIUMBbIE IS €€
peleHrs, TPOBOJUTH PAcCUYEThl W OIEHHUBATh PEATbHOCTh TIOJYYEHHOTO 3HAYCHHS
(bu3UYeCKON BEJIMUNHBIL;

pelmaTh KauyeCTBEHHBIC 3a7a4d: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPCUHBYIO
IEMOYKY PACCYXICHUN C OTIOPON HA M3YyUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECCKHE
SABJICHUS;

UCIIOJIb30BaTh TPHU pEUICHUU Y4eOHBIX 3a7a4 COBpPEMEHHbIE HWH(OPMAIMOHHbIE
TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMU U TIPEACTABICHUS yueOHOM
U Hay4dHO-TIOMYJSpHOW HMHGPOPMAIMK, TOJYYSHHOW €3 pa3IUYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOJTydYaeMy0 HHPOPMAIIUIO;

NPUBOJIUTH TPUMEPHI BKIAJAa POCCHMCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BHUTHE HayKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOM KU3HU IS
obecricueHus1 0E€30MaCHOCTH TpH oOOpameHuH ¢ npubopaMd U TEXHHUYECCKUMH
YCTPOMCTBAMH, MJII COXPAHEHWsI 3JI0POBbS M COOJIIOACHUS HOPM HSKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEU CPELE;

paboTaTh B TPyMIE C BHIMOJHEHUEM PA3TMYHBIX COIMAIBHBIX POJICH, TUIAHHUPOBATH
paboTy TPYIIIIbI, pAMOHAIIBHO PACIIPEACNIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTaHJApPTHBIX CUTyalHUsX, aJCKBAaTHO OLEHMBATh BKJIAJl Ka)KJIOrO M3 YYaCTHUKOB
TPYNIIBI B pEIICHUE paccMaTpUBaeMOn MPOOIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPHUMEpPax poidb U MecTo (m3ukun B GHOPMHPOBAHUU
COBPEMEHHOM HAYYHOU KaAPTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKHA U TEXHOJIOTHH,
B MPAKTHUYECKON NESITEIBHOCTH JIIOJIEH, LIETOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHUHBI
MHUPA;
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YUYUTHIBATh TPAHUIBl MPUMEHEHUS H3YUYCHHBIX (DU3NUYECKUX MOJeNel: TOYCUHBIH
AIEKTPUUYECKUI 3apsjl, JIyd CBETa, TOUCUHBIH MCTOYHUK CBETa, sIICPHAS MOJENb aToMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpU pelieHuu (GU3nYecKuX 3a1ay;

pacro3HaBaTh GU3UYECKUE SBJICHUS (IIPOIECCHI) U OOBSACHITH UX HA OCHOBE 3aKOHOB
AIEKTPOJAMHAMUKU W KBAHTOBOM (DU3MKHU: 3IEKTpUYECKass MPOBOAUMOCTh, TEILJIOBOE,
CBETOBOE, XHUMHUUYECKOE, MAarHuTHOE JCHUCTBUS TOKAa, B3aWMMOJCHCTBHE MAarHUTOB,
AJIEKTPOMArHuTHAsE MHAYKIUS, JEHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM U
NBIDKYIIUNCS  3apsll, DJIGKTPOMArHUTHBIE KOJEOAHWS U BOJIHBI, MPSIMOJIUHEHHOE
pacnupoCcTpaHEHHE CBETa, OTPaKEHUE, MpesroMieHue, HHTepdepeHuus, Audpakuus u
noJisipu3anusi CBeTa, aucrepcust cBera, (Gorodnektpudyeckuit 3gdext (potodrddexr),
CBETOBOE JaBJI€HNE, BOBHUKHOBEHHUE JJUHEHYATOr0 CIIEKTpa aToMa BOAOPO/1a, ECTECTBEHHAs
U UCKYCCTBEHHAsI paIMIOAKTUBHOCTb;

OMHUCHIBATh HW3yUYCHHBIC CBOMCTBA BemIeCTBA  (DJIICEKTPUYECKHUE, MATrHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX Cpel) M DICKTPOMATHUTHBIC
SBJICHUST (TIPOLIECCHI), UCIONB3YAd (PU3MUECKHE BEJIIMYMHBI: AJICKTPUUECKUU 3apsjl, cuja
TOKa, OJJIEKTPUYECKOE HANpsIKEHHUEe, DIEKTPUUYECKOE  CONPOTUBIEHUE, PA3HOCTh
MOTEHITUAJIOB, AJICKTPOJABUKYIIAS cujia, paboTa TOKa, WHIYKIIUS MAarHUTHOTO IOJIs, Chja
Awmmepa, cuna JlopeHnla, WHIYKTHBHOCTh KATYIIKHU, DJHEPTUS AJICKTPUUECKOTO H
MarHUTHOTO MOJIEH, MEPHO/I U YacTOTa KojieOaHu# B Kosie0aTeIbHOM KOHTYPE, 3apsij U cuja
TOKa B MPOIIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KoJieOaHuii, (POKyCHOE pacCTOSIHUE U
ONTHUYECKAs] CUJa JIMH3BI, NMPU ONMUCAHWUU TNPABUIBHO TPAKTOBaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, HUX O0O0O3HAUYeHHs] U EAWHMIBI, YKa3blBaTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEITUUHMHAMM;

ONKCHIBATh M3YYCHHBbIC KBAHTOBBIE SBICHUS M TPOLECCHI, UCIONB3YS (PU3nUyecKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPIUs U
UMITyJIbC (DOTOHA, MEPUOJ TMONypaclaaa, YHEPrus CBSI3W aTOMHBIX siiep, MPH OMUCAHUU
NPaBWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT MCTOJIB3YEMBIX BEIMYUH, UX 0003HAUYCHHS U
CAVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYI0 BEITUYUHY C
JIPYTUMH BEJIMYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3HMUECKON BETUIMHBI;

aHAM3UPOBATH (PU3UUECKHE TPOIECCHI U SBJICHUS, UCTIONIBb3Ys (PU3MUECKUE 3aKOHBI U
NPUHLUIIBL: 3aKOH OMma, 3aKOHBI IOCJEAOBATENIBHOTO M MAPAJJIEIBHOTO COEIUHEHUS
MIPOBOJHUKOB, 3aKOoH JDxoyma—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLHH, 3aKOH
MNPSIMOJIMHEMHOIO  PACHpPOCTPAHEHUSI CBETA, 3aKOHBl OTPa)XXE€HUS CBETA, 3aKOHBI
MpeJIOMJICHUST CBETa, ypaBHeHHWE OuHIITEeHHa 18 ¢doTodddexra, 3aKOH COXpaHEHUS
SHEPI'UH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHHUS SJIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHMs] MacCOBOI'0 YKCIIa, MOCTYNaThl bopa, 3aKOH paJiMOAaKTUBHOIO pacnajaa, npu
ATOM pa3NnyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE BBIPAXKEHUE U
ycia0BuUs (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OMpEeNIeNATh HAIIPABJICHUE BEKTOPA UHAYKIIMK MarHUTHOT'O TIOJISI TPOBOJIHUKA C TOKOM,
cuibl AMnepa u cuiiel Jlopenna;
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CTPOUTh W OINHKCHIBATh H300paKEHUE, CO37AaBAEMOE ITUIOCKMM 3€PKajioM, TOHKOH
JIMH30M;

BBITIOJTHATH SKCTICPUMEHTHI 110 MCCIICIOBAHUIO (PU3NYECKUX SBJICHUN W MPOIIECCOB C
WCITOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPCHHA: MpU OTOM (POopMyIHpoBaTh
npoOiieMy/3ajady W TUIOTE3y YYEOHOro JKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIHI;

OCYIICCTBIISITh TPSMbIE U KOCBEHHBIE M3MEpPEHUs (DU3UUYSCKUX BEITUYHH, MPH 3TOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHHUS U UCIIOIh30BaTh M3BECTHBIC METOBI OIICHKU
IIOI'PEIIHOCTEN U3MEPEHUN;

WCCJICIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEIUYMH C HCIIOJIB30BAHUEM MPSIMBIX
WU3MEPEHUI: IPY 3TOM KOHCTPYHUPOBATh YCTAHOBKY, PUKCHUPOBATH PE3YIbTAThI TOJYICHHON
3aBUCUMOCTH (PU3WUYECKHX BEJIUYMH B BUJE TaOJHII W TpadUKOB, JeiaTh BBIBOIBI II0
pe3yabTaTaM HCCIIeI0BaHUS;

co0Jiro1aTh TpaBuUiia 0€30MacHOTO TPyAa MpHU MPOBEACHUM HCCIIEIOBAaHUN B pamMKax
y4eOHOT'0 JKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEILCKOM W TMPOEKTHOM JeATeIbHOCTH C
UCIIOJIb30BAaHHEM U3MEPUTEIIBHBIX YCTPOUCTB M JJAOOPATOPHOT'O 000PYI0BAHUS;

pemath pacuéTHhIC 3aJla4yd C SIBHO 33JlaHHOW (DM3UYECKOM MOJIEIBIO, HCIOIb3YS
¢u3nUecKkre 3aKOHBI M TPHHIIMIBI, Ha OCHOBE aHallu3a YCJIOBHUS 3aJladyd BBIOMPATH
(U3HYECKYIO MOJICITb, BBIJICIATh (PU3HUECKUE BEIIMYUHBI U POPMYITBI, HEOOXOAUMBIC JJIs €€
pelIeHus, MPOBOAUTH pPAcU€Thl W OLEHUBATH PEATHbHOCTh MOJYYEHHOTO 3HAYEHUS
(buznuecKoi BeTUYNHBL;

pemiatb KayeCTBEHHBIE 3a/laud: BBICTPAWBATh JIOTMUYECKH HEMPOTHUBOPEUUBYIO
[IENOYKY PaCCYKJICHUI C OTIOPOIl HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSI;

UCIIONIb30BaTh TPHU pEHICHUU YYeOHBIX 3a7a4 COBPEMEHHbIE HWH(OPMAIIMOHHbBIE
TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMU U TIPEACTABICHUS yueOHON
U Hay4YHO-TIOMYJSpHOW HWHGPOPMAIMK, TOJYYCHHOW €3 Ppa3IWYHBIX HCTOYHUKOB,
KPUTHYECKH aHATU3UPOBATh MOTydaeMyt0 HH(POPMAIIHIO;

OOBSCHATH TPUHIUIIBI JCUCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuYaTh YCIOBHS MX 0€30MaCHOTO UCTIOIBb30BAHUS B TOBCETHEBHOM JKU3HM;

MPUBOJIUTh TPUMEPHI BKIIaJla POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BHUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B TOBCEIHEBHOW JKWU3HH IS
oOecrieueHusi 0€30MacHOCTH TIPU  OOpamieHHWH ¢ MNpuOoOpaMu W TEXHUYECKUMHU
YCTPOWCTBAMH, [IJII COXPAHEHUsS 3J0POBbS W COOJIONECHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEIE;

paboTaTe B TPyMIE C BHIMOJHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, TUTAHHUPOBATH
paboTy TPYIIIBI, PAIMOHAIIBEHO PACIIPEACIIATh 00SI3aHHOCTH U TUTAHUPOBATH JCSITEIBHOCTD
B HECTAHIAPTHBIX CHUTYallUAX, aJeKBaTHO OIICHUBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOMN TIPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabnbie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSL
bu6mmoteka [IOK
11 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 11 1 1
HHeMaTHka https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 | unamuica 1 1 https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpPAaHECHUS B MEXaHHUKE 11 1 httos://m.edsoo.ru/ 741072
Hroro mo pazgeny 2fe)
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 3 bubnuoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 18 1 2
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIlIeCTBA. 1 bubnuoreka [JOK
' ®dazoBbIe EPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22

Pasnea 4. QJIEKTPOJIUHAMUKA
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnnoreka [IOK
4.1
MEKTPOCTATIRA ° https://m.edso0.ru/7f41bf72
4.2 ITocTosiHHBIM dneKTpUYecKuid TOK. Toku B 4 1 0 bubnuorexka [JOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro mo pazmeny 10
Ha3Banue MmoayJist
Pe3epBHOE Bpemst 1 1
OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5 4
11 KIIACC
KonunvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrpoabneie | TIpakruyeckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTpOMarHUuTHas 24 5 5 bubnuoreka [JOK
' UHYKIHS https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHA4YeCKHE U SIIEKTPOMArHUTHBIE bubnuoreka [JOK
2.1 11 1
KoJeOaHus https://m.edsoo.ru/7f41c97c
MexaHu4ecKue 1 3JIeKTPOMarHuTHbIE bubnuoreka [JOK
2.2 4 1 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 1 2
Onritia https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

25

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

31 OcCHOBBI crIeITUATIBHOM TEOPUH 5 bubnuorexa [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 2
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 2 bubmmorexa HOK
https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoetne atoma https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4, A 7 1
3 TOMHOE Spo https://m.edso0.ru/7f41c97c
Hroro mo pazueny 13
Pa3znen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3UKU
bu6moreka [IOK
5.1 DNIeMEeHTHI aCTPOHOMHUU U acTPO(PpHU3uKH 3 httos://m.edsoo.ru/7f41c97c
Hroro mo pazgeny &
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobuiarouee nosToperHe 1 https://m.edso0.ru/7f41c97c
Uroro no pazneny 1
PezepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB 110 NTIPOTPAMME 68 5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIIACC
KoanuyecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ Tema ypoka Mara uudposbie
Konrpoabubie | IIpakTuyeckue
Bceero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Wuctpykrax no Th. ®dusnka 1 00beKTHI €€
1 n3yueHus. MeToabl HayqYHOI'O UCCIICIOBAHUS B 1 bubmmorexa LHOK
YR 7 https://m.edso0.ru/7f41bf72
¢buznke
bubmmoreka [{OK
2 4 1
3MEPCHHC (PHIMHCCKIX BENHHHH https://m.edso0.ru/7f41bf72
3 Paznuanbie crmocoOb! onrcaHus 1 bu6moreka [IOK
MEXaHNYECKOTO ABMKEHUS https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4 IT .P - 1
CPEMCEIICHHUE. TafuyC-BeXTOp https://m.edso0.ru/7f41bf72
5 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHNE 1 Bubnmorexa [IOK
P P A https://m.edso0.ru/7f41bf72
6 JIBr>keHue Tena Ha mnockocT. CpeaHsis 1 bubmuorexa [JOK
CKOpOCTb. MrHOBEHHas CKOPOCTh https://m.edsoo.ru/7f41bf72
7 Yckopenue. PaBHoyckopeHHOE 1 bubnnoreka [JOK
MPAMOJIMHEHHOE JBUKCHUE https://m.edsoo.ru/7f41bf72
JlabGopaTtopnas padora Ne 1 «MccnenoBanue
8 ABHOYCKOPEHHOTO MPSMOJIUHEHHOTO 1 1 bubmorexa HOK
P yerop P https://m.edso0.ru/7f41bf72
TIBHKCHHUS
bubmuoreka [JOK
9 0 1
(-oboamoe naneHye Tex https://m.edso0.ru/7f41bf72
10 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS. 1 bubmuoreka [JOK

3aKOH CJI0KEHHUS CKOPOCTEH

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

11 K
HHCMATIR ABIDRCHILL HO OKpYAHOCTH https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
12 P K
elIeHue 3aaa4 mo remMe «Kunemarukay httos://m. edsoo.ru/7FA1bF72
13 KonTtposneHas padota Nel mo teme bubmoreka [IOK
«Kunematuka» https://m.edso0.ru/7f41bf72
14 IIepssiii 3ak0H Hprorona. MHepuuanbabie bubnuorexa [JOK
CHUCTEMBI OTCUETA https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
15 Cuna. I1
wia. [IpuHIMNI Cyreprno3uiiuy CHT https://m.edsoo.ru/7f41bf72
. bubnuorexa [JOK
16 HNuepraocts. Macca. Bropoii 3akon HeroToHa httos://m. edsoo.ru/7fA1bf72
17 Tperuii 3akoH Herotona. [TpuHiun bu6moreka [IOK
OTHOCUTENBHOCTH ["anunes https://m.edso0.ru/7f41bf72
18 Cuiia BCeMUPHOTO TATOTEHHS. 3aKOH bubmuorexa [JOK
BCEMUPHOTO TATOTCHUS https://m.edso0.ru/7f41bf72
19 Cuna tsoxectd. [[BrpkeHUEe HCKYCCTBEHHBIX bubmuorexa [JOK
CITYTHUKOB 3eMJIn https://m.edso0.ru/7f41bf72
JlaGopaTtopnas padora Ne 2 «M3yuenue
20 BI/DK:HI/I;IpTeJIa I;Io OKPY)KHOCTH :i) bubmmorexa [TOK
8 N Py a https://m.edsoo.ru/7f41bf72
JEHCTBUEM CHJI YIIPYTOCTH U TSKECTH»
bu6mmoreka [JOK
21 C .3 I
Fa YEPYTOUTH. SakOH & yka https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
22 Bec Tena. HeBecomocts. Ileperpysku https://m.edsoo.ru/7fALbF72
bubmuoreka [JOK
23
Cna Tpettis https://m.edsoo.ru/7f41bf72
24 JlaGopaTopnas pabota Ne3 "H3mepenue bubnuoreka [IOK

Kod(duIMeHTa TPEHUs CKOJIbKEHUs "

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

30



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

o5 Nmnynsc maTepuanbHOi Touku. pyras bubmuorexa [IOK
dbopmynupoBka BToporo 3akoHa HeroToHa https://m.edsoo.ru/ffOc4fde
26 3aKoH coxpaHeHusl UMITylibca. PeakTuBHOE bubnmoreka [JOK
JBIDKCHUE https://m.edsoo.ru/7f41bf72
97 entp macc. Teopema 0 IBMKEHUM LIEHTPA bubnuorexa [JOK
Macc https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
28 Pabota cunbl. Momuocts. KIT/] Mexanu3zma httos://m. edsoo.ru/7FA1bf72
29 Mexannueckas sHeprus. Kunernueckas bubnnorexa [JOK
SHEPTHUS https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
30 Horentmanbias sHeprus https://m.edsoo.ru/7f41bf72
31 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTHH bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72
32 VYcnoBus paBHOBECHS TBEPJIBIX TE bubmorexa OK
https://m.edsoo.ru/7f41bf72
33 LlenTp TsKxecTH TBEpAOTO Tena. Bubl bubnuoreka [IOK
paBHOBECHS https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
34 Pemmerme s https://m.edsoo.ru/7f41bf72
Kontposnbhas padoTta No2 o temam
35 «/IlnHamuka" u "3aKOHBI COXpaHECHUS B bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
MEXaHUKE»
OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
36 KMHETUYECKOUN TEOPUHU U UX OTIBITHBIC bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
000CHOBaHUS
bu6mmoreka [JOK
37 Obutke XapakTepHCTHIH MOCKy https://m.edsoo.ru/7f41bf72
38 ArperatHoe cocTosiHue BemecTBa. da3oBbie bubnuorexa [IOK

MepeX0/Ibl

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

T .
39 CMHEPATYPA. HISMEPEHHE TEMIIEPATYPH https://m.eds00.ru/7f41bf72
40 I"a30BbIe 3aKOHBI. AOCOIIOTHAS HIKaJIa bubmuoreka [JOK
TEMIIEPATYP https://m.edsoo0.ru/7f41bf72
41 Jlaboparopras padota Ne 4 «3yuenue bubnmoreka [JOK
HA30TEPMHUUYECKOTO IIPOLECCa https://m.edso0.ru/7f41bf72
42 VYpaBHEHHE COCTOSHUS UCATBHOTO ra3a bubmorexa LHOK
P https://m.edso0.ru/7f41bf72
bubmmoreka [{OK
43 O MKT
CHOBHOC ypaBHerue https://m.edsoo.ru/7f41bf72
TemmnepaTypa u cpenHssl KWHETUYECKas
44 JHE mi Xszquczqio BIDKEHUS MOJIEKYJT bubmorexa OK
P e o https://m.edso0.ru/7f41bf72
N3mepenune ckopocTeit MOJIEKy Ta3a
45 CtpoeHnue u CBOIMCTBA TBEPABIX TEI bubmorexa HOK
P P https://m.edsoo.ru/7f41bf72
46 Pabota raza B Tepmoannamuke. KonmaecTBo bubnuoreka [IOK
TEIUTIOTHI. Y paBHEHHE TEIIJIOBOTO OajlaHca https://m.edso0.ru/7f41bf72
47 [lepBrlii 3aKOH TEPMOIUHAMUKHI Bubnmorexa [IOK
P pMoA https://m.edsoo.ru/7f41bf72
48 [IpumeneHne nepBoro 3aKOHa TEPMOIUHAMUKHI bubnuoreka [JOK
K M30Ipolieccam https://m.edsoo.ru/ff0c6df2
49 HeoOpatuMocTh TEIIOBBIX TPOIIECCOB. bubnuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edso0.ru/7f41bf72
TemnoBbie Mamuubl. [{ukin Kapho.
50 DKOJIOTHYECKHUE TIPOOIIEMBbI UCITOIH30BAHUS bubmorexa HOK
P https://m.edsoo.ru/7f41bf72
TEIUIOBBIX MaIINH
51 Hcnapenue u konaeHcanusa. HacbieHHbIn bubnuoreka [IOK
nap https://m.edsoo.ru/7f41bf72
52 Kunenue xuaxoctu. BnaxxHocts Bo3nyxa bubmmorexa [IOK

https://m.edsoo.ru/7f41bf72
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53 Jlaboparoprast padota Ne 5 «3mepenue bubmmoreka [JOK
OTHOCHUTEIILHOM BJIAXXKHOCTU BO3J1yXa» https://m.edsoo.ru/7f41bf72
o4 [InaBneHue U KpUCTaNIM3ALUS BEIIECTBA Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
55 JlaBneHue B KUIKOCTAX U ra3ax. 3akoH bubnuorexa [JOK
[Tackains. 3akon Apxumena https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
% Pemmerme 3872 https:// m.edsooﬁ;/?f4lbf72
Kontponbras padoTta Ne3 o teme «OCHOBBI
o7 TepMOJUHAMUKH. I3MEeHEeHNs arperaTHbIx bubmmorexa HOK
. https://m.edsoo.ru/7f41bf72
COCTOSIHUI BEIIECTBAY
58 DIIEKTPUYECKUI 3apsil. DIEKTPU3ALMS TEN. bubmuorexa [JOK
3aK0oH COXpaHEHUS AIEKTPUIECKOTO 3apsiaa https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
59 3axon Kysona https:// m.edsoo.LrIu/7f41bf72
60 DnekTpuyeckoe noJie. HanpspkeHHOCTD bubnuoreka [IOK
AIEKTPUYECKOTO TOJISt https://m.edso0.ru/7f41bf72
61 I'paduaeckoe n300parkeHNe FMEKTPUIECKUX bubnuoreka [IOK
nosieu https://m.edsoo.ru/7f41bf72
62 PaboTa KylmOHOBCKUX CHJI. DHEPIHs bubmuoreka [JOK
B3aMMOJICHCTBUS TOUECUHBIX 3apsII0B https://m.edsoo.ru/7f41bf72
63 [ToreHman 3MeKTPOCTaTUUECKOTO OIS U bu6mmoreka [JOK
Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/7f41bf72
64 [IpoBOTHUKH B 3NIEKTPOCTATUYECKOM IIOJIE. bubnunoreka [JOK
JIMRIEKTPUKHY B DJIEKTPOCTATUUECKOM T10JIE https://m.edso0.ru/7f41bf72
65 Dnekrpuyeckas eMKOCTh. [1nockuit bubnuoreka [JOK
KoHsieHcaTop. CoelMHEeHNE KOH/IEHCATOPOB https://m.edsoo.ru/7f41bf72
66 DHeprus MeKTprUIecKoro noJjs. Pemenue bubnunoreka [JOK

3agaq

https://m.edsoo.ru/7f41bf72
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KonTtponpsHas padota Ne4 mo teme

bubmuoreka [JOK

67 1 1
«DNEKTPOCTATUKAY https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
n 1
08 TOTOBOE TOBTOPEHHE hitps://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
11 KIIACC
N Koun4yecTBo yacos DJIeKTPOHHbIE
- Harta uudpoBbie
n/n Tema ypoka Kontpoabnuble | IlpakTnuyeckue
Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
HNuctpykrax o Th. YcinoBus cyuectBoBaHuA
. bubmuorexa [JOK
1 ANEKTPUIECKOTO TOKA. DIIEKTPUUECKUMA TOK B 1
https://m.edsoo.ru/7f41c97c
MIPOBOJHUKAX
5 3akoH OMa 15 ydyacTKa 1enu. 3aBUCUMOCTh 1 bu6mmoreka [IOK
COIIPOTHUBIICHUS OT TEMIIEPATypPhI https://m.edso0.ru/7f41c97c
3 CoenuHeHne MpoBOTHUKOB 1 bubmmorexa [TOK
A POBOJ https://m.edsoo.ru/7f41c97c
JlaGopaTtopnas padora Nel «M3yuenue
4 nocn: OBfTeﬂbioro U Ta aﬂneJ}II:Horo 1 1 bubmmorexa [TOK
a B p https://m.edsoo.ru/7f41c97c
COEIMHEHU I MPOBOTHUKOBY
5 PaGoTta 1 MOLITHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH 1 bubnunoreka [JOK
Jlxoyns—IJlenna https://m.edsoo.ru/7f41c97c
5 N3mepeHue cuibl TOKa, HAPSHKEHUS U 1 bubnunoreka [JOK
COIIPOTHUBIICHUS B DJIEKTPUYECKOMN LEIH https://m.edsoo.ru/7f41c97c
7 DNeKTpoaABMKYIIast cuia. ICTOUHUKH ToKa 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

8 | 3axon OMa 11 HOIHOH LerH hitps://m. edsoo.ru/7f41c97c

9 Jlaboparopras padota No2 «3mepenue D/IC u bubnmoreka [JOK
BHYTPEHHETO COIPOTUBIICHUSA UCTOYHUKA TOKA» https://m.edsoo.ru/7f41c97c

10 KonTtponsnas padora Nel mo teme «IlocTossHHBIN bubnuorexa [JOK
BIEKTPUYECKUN TOK» https://m.edsoo0.ru/7f41c97c

11 DKCnepuMeHTAIbHBIE 000CHOBAHMS SJIEKTPOHHOM bubnuorexa [JOK
IIPOBOJIUMOCTH METAJUIOB https://m.edsoo.ru/7f41c97c

12 DNEeKTPUUYECKUN TOK B pacTBOpaxX M pacruiaBax bubnuoreka [JOK
AIEKTPOJIUTOB. 3aKOH JIEKTPOJIH3a https://m.edso0.ru/7f41c97c

13 | DrekTpUYecKHii TOK B ra3ax U BaKyyMe bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

14 | DnexTpuuecKui TOK B OJYIMPOBOIHUKAX Bubnuorexa LTOK
https://m.edsoo.ru/7f41c97c

15 MarunuTtHsle B3auMOASHCTBHSA. MarHUTHOE MOJIe bu6moreka [IOK
TOKOB https://m.edsoo.ru/7f41c97c

16 WNHIyK1yust MAarHUTHOTO TTOJIS bubmmorexa HOK
https://m.edsoo.ru/7f41c97c

17 | JluHMM MarHUTHOM WHIYKITMH Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

18 JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOJIHUK C bubmuoreka [JOK
TOKOM. 3aKOH Amrepa https://m.edsoo.ru/7f41c97c

19 JIBuKeHHe 3apsKEHHBIX YACTHUI] B MATHUTHOM bubnnoreka [JOK
noJie. Cuna Jlopenua https://m.edsoo.ru/7f41c97c

20 | MarauTHbIC CBOKCTBA BEIIECTBA bubmmorexa [TOK
https://m.edsoo.ru/7f41c97c

21 | Onbrtel @apajnes. MarHUTHBIN IOTOK Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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29 3aKoH AJIEKTPOMArHUTHOM MHAYKIMH. BuxpeBoe bubnmoreka [JOK
3IEKTPUYECKOE TT0JIe https://m.edsoo0.ru/7f41c97c
23 Camounnaykuus. UHIyKTUBHOCTb. DHEPrus bubnmoreka [JOK
MAarHUTHOTO MOJISL TOKA https://m.edsoo0.ru/7f41c97c
24 KonTtponeHas padota Ne2 mo remam «MarHutHoe bubnuorexa [JOK
1oJie» U «NEKTPOMarHuTHasE UHAYKIUS» https://m.edsoo.ru/7f41c97c
o5 VYcnoBust BOSHUKHOBEHHS] MEXaHUYECKUX bubnuorexa [JOK
koJsiebanuii. JIBe Mojien KojiebaTeIbHBIX CHCTEM https://m.edsoo.ru/7f41c97c
26 Kunematuka Ko1e0aTeIbHOTO IBDKEHNUS. bubmmoreka [IOK
I"apmonnueckue konedaHus https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
27 | luHamuKa K0JIe0aTeIbHOTO JIBYKCHUS httos://m.e dsoo]._[ru I7£41697c
28 [IpeBpanienue sHEPrun MpU rapMOHUIECKUX bubnuoreka [IOK
KoJIeOaHUsX. 3aTyXarwIne KoJieOaHus https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
29 Brinyxnennsie konebanus. Pesonanc httos://m.e dsooL.Eu 7FA1097c
bubnuoreka [IOK
30 | Mexannueckue BOJTHBI. BoHBI B cpefie. 3ByK. httos://m.e dsooL.Eu 7FA1097c
JlaGopaTtopnas padota Ne3 «M3mepeHue
31 | yckopeHust cBOOOHOTO MaJCHHSI C IIOMOIIBIO bubmmorexa [TOK
https://m.edsoo.ru/7f41c97c
HUTSHOTO MasTHUKa»
39 CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHMS. bu6mmoreka [JOK
KonebarenbHbli KOHTYD https://m.edsoo.ru/7f41c97c
33 [Ipoueccel pu rapMOHUYECKHX KOJIEOaHUSIX B bubnuoreka [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/7f41c97c
34 BrinykieHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUSI. bubnnoreka [JOK

[IepemenHbIl TOK

https://m.edsoo.ru/7f41c97c
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Pesucrop B ienu nepeMeHHoro Toka.

bubmuoreka [JOK

35 i
JSHCTBYIONIHE SHAHCHI CHIIBI TOKA https://m.edso0.ru/7f41c97c
HaNPSKCHUS
bubmuoreka [JOK
36 | T
pasicgopmarop https://m.edsoo.ru/7f41c97c
37 | DaeKTpOMArHUTHBIC BOJHBI bubnuotexa LIOK
P https://m.edsoo.ru/7f41c97c
38 ITpuHIUAIEL paIUOCBI3H U TEJIIEBUIEHUS bubmmorexa HOK
p P A https://m.edsoo.ru/7f41c97c
KonTponbnas pabora Ne3 no temam
bubmmoreka [{OK
39 | «MexaHnueckre K0JIeOAHUS U BOJHEBIY,
https://m.edsoo.ru/7f41c97c
«DJNEKTPOMAarHUTHBIC KOJICOAHHS 1 BOJIHBI
3aKoH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUS CBETA.
40 | 3akoH OTpakeHHUs CBeTa. 3aKOH MPEIOMIICHHS Bubnuorexa LOK
P ’ p https://m.edsoo.ru/7f41c97c
cBeTa
41 JlabopaTtopHnas pabota Ne 4 «3mepenne bubnuoreka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
42 | Jlunzbl. @opMyina TOHKOU JTMH3BI
Y. https://m.edsoo.ru/7f41c97c
43 [TocTpoenne n300pakeHU B TOHKUX JIMH3AX. bubnuoreka [JOK
I'nma3 kak ontuyeckas cuctemMa. https://m.edso0.ru/7f41c97c
JlabopaTtopHnas padora Ne 5 «McciaenoBanue
44 | 3ABHCHMOCTH PACCTOAHNS OT JIHH3b! 10 bubnuoreka [JOK
M300paKeHUS OT PACCTOSHUS OT JIUMH3BI 110 https://m.edso0.ru/7f41c97c
npeIMeTay
bubnuoreka [JOK
45 U .
3MepeHue CKOpOCTH cBeTa. Jucnepcus cBera httos://m.edsoo.ru/7fA1c97c
46 | Ilpunnun [oifrenca. Matepdepenuns BoaH bubmiorexa LIOK

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

37



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

bubmuoreka [JOK

47 | Uurepdepenuns cera. Audpaxus ceera httos://m.edso0.ru/7f41c97c
48 Ha60paTuopHa51 pabota Ne 6 «OnpeneneHue AITUHBI bubnmoreka [JOK
CBETOBOM BOJIHBI» https://m.edsoo0.ru/7f41c97c
49 KonTtponsnas padora Ne4 o remam «3akoHBI bubnuorexa [JOK
r€OMETPUYECKOU ONTUKWY, «BOJIHOBast ONITUKA» https://m.edsoo.ru/7f41c97c
3aKOHBI JIEKTPOINH un
50 OTHOCHTeJILHOIZ(;fI. Hgg\::jiiajb?iizinanmoﬁ bubmorexa HOK
https://m.edsoo.ru/7f41c97c
TEOPUHU OTHOCUTEIHHOCTH
51 Macca, uMITyJIbC U HEPTUs B CIIELUAIBHON bubnuorexa [JOK
TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
52 PaBHOBecHOE TeTIOBOE M3MydeHNE. 3aKOHBI bubmuotexa [JOK
dboTorddexra https://m.edsoo.ru/7f41c97¢c
53 JaBnenue ceeta. KopnyckynsipHO-BOJIHOBOM bubmuotexa [JOK
JTyaJInu3M https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
>4 | Ilnanerapuas mozexs atoma https://m.edsooﬁu/7f4lc970
55 [Toctynatel bopa. Moaens atoma Bogopoa 1no bubnuoreka [IOK
bopy https://m.edso0.ru/7f41c97c
56 JlabopaTtopnas padora Ne 7 «HaGnrogenue bubnuoreka [JOK
CILIOIITHOTO Y JIMHEUYATOr0 CIEKTPOBY https://m.edsoo.ru/7f41c97c
57 Merto1bl perucTpanuu 3apsSKEHHbIX YaCTHIL. bubnuoreka [JOK
EcrecTBeHHas paguoakTUBHOCTh https://m.edsoo.ru/7f41c97c
58 PannoaktuBHBIE peBpanieHus. 3aKOH bubnuoreka [JOK
paaumoakTUBHOrO pacnaja. M3otomsl https://m.edsoo.ru/7f41c97c
59 HckyccTBeHHOE MPEBpaIliEeHUE AaTOMHBIX SIIIED. bubnnoreka [JOK
[IpoTOHHO-HEUTPOHHASI MOJIENIbL ATOMHOTO SA/1pa https://m.edsoo.ru/7f41c97c
60 | SnepHble cHIIBL. DHEPTUs CBSI3U ATOMHBIX SITEp Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

61 SIHBIC STICPHBIC A i 1
Henbte snepibe peakiiit. AAepHbiit peakrop https://m.edso0.ru/7f41c97c
62 buonoruueckoe neiicTBre pagoaKTUBHBIX 1 bubnmoreka [JOK
U3JIy4CHUI https://m.edsoo.ru/7f41c97c
63 DOneMeHTapHble yacTulbl. DyHaameHTanbHbIC 1 bubnuorexa [JOK
B3aUMOJCUCTBUSA https://m.edsoo.ru/7f41c97c
64 KonTtponsHast padota Ne5 o teme «KBanToBas 1 bubnuorexa [JOK
¢buzuka» https://m.edsoo.ru/7f41c97c
65 | Comneunas cuctema. CoiHIIe 1 bubmorexa HOK
https://m.edso0.ru/7f41c97c
66 | 3Be3mel. Hamra Namaktrka 1 bubmotexa [TOK
https://m.edso0.ru/7f41c97c
[IpocTpanCcTBEHHO-BPEMEHHBIE MACIITAOBI
. . bubmuotexa [JOK
67 HaOmogaemoit Beenennoit. [lpencraBnenus 06 1
. https://m.edsoo.ru/7f41c97c
3BOJIIOIIMA Beenennon
bu6mmoreka [IOK
68 | [loBTOpeHune maTepuana 1
P P https://m.edsoo.ru/7f41c97c
OBILIEE KOJIMYECTBO YACOB 110 IPOTPAMME 68
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YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 10 kinace: yueOHuk: 6a30Bbiil ypoens/ I'.5. Mskumes, M.A. Ilepoga,
C.B. CrenanoB u ap. - 3-€ u31., cTepeoTuil., AKIinoHepHoe o0iiecTBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka: 11 kinacce: yueOHuk: 6a30Bbiit ypoBens/ I'.5l. Mskumes, M.A. Ilepoga,
O.C. YTonpHUKOB U Jp. - 4-€ u31., CTepeoTull., AKImoHepHoe o0uiecTBo «M31arenbecTBo
«IIpocsenieHue»

METOANYECKHUE MATEPHAJIbBI J1JIAA YUUTEJIA

» Gusuka: 10—11 ki.: moypou. iaHupoBaHue: nocodue s yuuTenen
obmeo6pazosar. opranuzanuii / B. @. [lunos. — M.: [Ipocsenienue
» Coopnuk 3amau o ¢usuke 10 — 11 xmacc / A. I1. PermkeBuu — M.: JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

* buGnnoreka nudpororo oOpa3oBaTEILHOIO0 KOHTEHTA. — PexuM mocTymna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Ennnas xosutekius nudpoBbIX 00pa30BaTeNIbHBIX PecypcoB. — Pexxum gocTymna:
http://school- collection.edu.ru

» denepanbHbBIi IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB. — Pekum
noctyma http://www.fcior.edu.ru/

* [ludposrie oOpa3zoBaTenbHBIE pecypchl. — Pesxxum moctyma:
http://www.openclass.ru

40



