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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHM U TpeOOBaHWUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM Mporpammel, mpeacTtaBieHHbix B @DPI'OC COO, a Takke ¢ Yy4€ToM
denepanbHOi paboueil mMporpaMmbl BOCIUTAHUS M KOHIEMIMH IPENoJaBaHUs y4eOHOTO
npeamera «®Pusznka» B oOpaszoBaTelbHBIX opraHusamnusx Poccuiickoit  ®denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanue mporpamMmbl 1Mo (u3MKe HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obydaromuxcs 10—11 kmaccoB nmpu oOyueHnn ux ¢pusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOrO mnoxaxoxa. Ilporpamma 1o ¢usuke
cootBercTByeT TpeboBaHusiM PI'OC COO Kk IUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
METaIpeIMETHBIM PE3yJIbTaTaM OO0yuYeHHs, a TakXKe YUUTHIBA€T HEOOXOJAMMOCTb pean3aluu
MEKIPEIMETHBIX CBSI3eM (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHU TpeameTaMu. B Hel
ONPENENSIOTCS OCHOBHBIE LN U3yYeHHUs (PU3UKH HAa YPOBHE CPEIHEro 00IIero oopa3oBaHus,
IJIaHUPYEMbIE Pe3yibTaThl OCBOCHMSI Kypca (PU3MKHU: JUYHOCTHBIE, MeETalpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YyJbTaThl OCBOEHUS Kypca (PU3UKHU Ha OA30BOM YpOBHE, B TOM YHCIIE

MpPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka o0 HanboJiee 00IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUECTBE y4EOHOTO
MpeJMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUH 00 OKpPYXkalOIEM MUPE.
[IkoabHBIN Kypc (GU3MKA — CHCTEMOOOpA3YIOIIMWA [JIi €CTECTBEHHO-HAYYHbBIX Y4YEOHBIX
PEeIMETOB, TOCKOJbKY (DHU3MUECKHE 3aKOHBI JI)KaT B OCHOBE IMPOLIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoi reorpadueit u actponomueit. Mcrnons3oBanue u
aKTUBHOE MPUMEHEHHUE (PU3UUECKUX 3HAHUHN OMpEesseT XapakTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTM B cdepe SHEepPreTuKd, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJIYYEHHS HOBBIX
MaTepHuasoB ¢ 3aJJaHHBIMHU CBOWMCTBaMH U Apyrux. M3ydyenune pu3anku BHOCUT OCHOBHOW BKJIAJ
B (OpMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydaromuxcs, B (HOpMHpPOBAHUE
YMEHUW TPUMEHSATh HAyYHBIH METOJl TIO3HAHWSA TIPU BBIMOJHEHUU UMH  YYEOHBIX
HCCIIETOBAHMI.

B ocHoOBy kypca ¢u3uku A ypoBHsI CpeAHEro o01iero oopa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPbIE€ MOKHO paccMaTpUBaTh KaK MPUHILIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBISETCS JTOTMUECKH 3aBEPILIEHHBIM, OH
COJICPKUT MaTepuaj U3 BCEX pa3eioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEM Marepuai Kypca GU3NKU 00beTUHEH BOKPYT
¢busmueckux Teopuid. BemymmuMm B Kypce sBisercs (OpPMHpPOBAHHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TMOJIE.

Hoesn eymanumapuzayuu. EE peanuzanus npeanosaraeT MCHoJb30BaHUE TYMaHUTapHOTO
noTeHIMana PU3NYECKON HAyKH, OCMBICIEHUE CBA3U PA3BUTUS (PU3UKH C pa3BUTHUEM OOILECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU IIpoOIeMamu.



Hoes npuxnaonoii nanpasenennocmu. Kypc ¢(usuku mnpeamonaraeT 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTUYECKUX MPWIOKEHUNW HW3YYECHHBIX TEOpUU U
3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEICTBOM BBEICHHUS DJIEMEHTOB COJICpPIKaHMS,
MOCBSIIIEHHBIX HKOJIOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHM, a TakkKe 00CYKACHHs MPoOJIeM paroHATBHOTO MPUPOI0TIOIH30BaAHHUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

Crepx’HEBbIMU dJIEMEHTaMH Kypca (U3HKH Ha YPOBHE CpPEIHEro oO0Iiero oOpa3oBaHMs
ABISIOTCS u3nueckue Teopur (hopMHpOBaHME MPENCTABICHUNH O CTPYKTYpe IMOCTPOCHUs
bu3udecKkol Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPHUPOJE, TPAHHIIAX MPUMEHUMOCTH TEOPHUH, IJId ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0] B Kypce (DU3MKU peain3yeTcs Mpexk/e BCero 3a CUeT
OpraHM3alMM HKCIEPUMEHTAIbHON JIeATENbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO KCIIOJIb30BAHHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX YKCIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B mHporpamMme 1o (usnke OOBbEIUHEHBI B OOLIUMN CIUCOK
YUYEHHUYECKHUX MPaKTUUECKUX padboT. Brijenenne B yka3aHHOM MEpedHe J1abopaTOpHBIX padoT,
MPOBOJIMMBIX JUIsl KOHTPOJIE W OIIEHKH, OCYIIECTBIIACTCS YYaCTHHUKaMU 0Opa3oBaTEIbHOTO
npolLecca UCX0Asl U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHaIlleHusl kabuHeTa ¢puzuku. [Ipu sTom
o0ecrieunBaeTCs OBIAJACHHE OOYYAIOUIUMUCS YMEHHSIMH TPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCIICIOBAaHMS 3aBUCUMOCTEH (M3UYECKUX BEIMYHMH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHUE yENSIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/1ad. [Ipu sTom
Ui pacuy€THBIX 3a/ad TPUOPUTETOM SIBISIOTCS 3aJadyd C SBHO 3aJaHHOW (PHU3UYECKOU
MOJIETIBIO, TTO3BOJISIONINE MPUMEHITh W3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, TaK U WHTETPUPYS 3HAHUA W3 Pa3HBIX pa3aenioB. J[s KauecTBEHHBIX 3aaad
MPUOPUTETOM SIBIISIIOTCS 3aJlaHus Ha OOBSCHEHHE TMPOTEKAaHUS (PUINUECKUX SIBICHUN U
MIPOIIECCOB B OKPYIKAOIICH KU3HU, TpeOyromue BeiOOpa (PU3MUecKoil MOJETH IJisd CUTyalluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamu DPI'OC COO k MaTepHAbHO-TEXHUYECKOMY
oOecrieueHn0 y4yeOHOro mpoliecca 0a3oBbId YpPOBEHb Kypca (M3UKH HAa YPOBHE CPEIHETO
oO1mero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOWHeTa (GU3MKU WA B
YCJIOBUSIX UHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITKJa. B kabunere
¢bu3uKk 0KHO OBITH HEoO0Xoaumoe JabopatopHoe OOOpyJOBaHWE ISl  BBITOJHEHUS
YKa3aHHBIX B TIpOrpaMMme Mo GU3NKe YYCHUYECKUX MPAKTUYECKUX pabOT U IEMOHCTPAIMOHHOE
o0opy0oBaHUE.

JleMOHCTpallMOHHOE 00OpynoBaHUE (opMHpYyeTCs B COOTBETCTBHM C MPUHIUIIOM
MUHUMAIBHON TOCTATOYHOCTH U 0OECIIEUYNBAET TTOCTAHOBKY MEPEUYHUCICHHBIX B MPOrpaMMe 10
(bu3MKe KIIOYEBBIX JIEMOHCTpAIMA [AJIS WCCICNIOBAaHUS H3Y4YaeMbIX SIBICHUH U IPOIIECCOB,
OMITUPUYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX IMPUMEHCHHUH.

JlabopaTopHoe oOopyaoBaHUE ISl YUEHWYECKHUX MPAKTUUECKHX padboT Gopmupyercs B
BHJIE TEMAaTUYECKHX KOMIUIEKTOB M OOECHEYMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpPATOPHOTrO OOOPYIOBAaHUS JOJKHBI OBITh



MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUH aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIE HU(POBBIX TaOOPATOPUIA.
OCHOBHBIMU LIEJIIMU U3Y4Y€HHUS (PU3UKHU B 0011EM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHHWE HWHTEpeca M CTPEeMJICHHS OOYYalolUMXCs K HAayYHOMY HW3Y4YEHUIO
IPUPOBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEACTABICHUN O HAaydHOM MeETOJA€ TO3HaHUA U (popmHupoBaHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3ysIbTaTa U3yUYEHHUsS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUN OOBSICHSTH SIBICHUS C UCIIOIB30BaHUEM (DH3NYECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTEIbCTB;

dbopMupoBaHrE MPEACTABICHUN O pos GUBWKHU JUISl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOT .

JlocTikeHre ATUX IIeNied 00eCIeYMBAETCSl PEIICHUEM CIEAYIONIMX 3a7ad B MPOIEcce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAaHUN 00 OO0IMX (PU3UUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXAHUKY, MOJIEKYJSPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3MKY U 2JIEMEHTBI aCTPOPUUKH;

(opMupoBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS [UIsl OOBICHEHUs
(U3NUECKUX SBICHUU B MPUPOAE M I NPHUHATHS MPAKTUYECKUX pEUICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHHs pPAa3IMYHBIX 337ad C SBHO 3aJaHHOM (QU3MUecKou
MOJIENbIO, 3aJa4, MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JAaHHE (PU3NYECKOU
MOJIENH, aICKBATHOM YCIOBUAM 3a]1a4u;

MOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUSA HA OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJIaMU CaMOCTOSITENIbHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHaJlM3a M  UHTEpHpeTanuu  HHQOpPMAIUH,  ONpeeIeHUs
JTOCTOBEPHOCTH MOJIyYEHHOTO PE3YJIbTATA;

CO3JIAHUE YCJIOBHUM JJIsI pa3BUTHUSI YMEHHUN NMPOEKTHO-UCCIIECIOBATEIBLCKON, TBOPUYECKON
NEATEIIBHOCTH.

Ha uzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro 0Opa3oBaHUSs
orBonutcsa 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 qacos (2
gyaca B HEJIEIIIO).

[Ipensaraemelil B mporpaMme 1o (pu3nKe nepevyeHb Ja00paTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBIOOP MPOBENEHHUs J1aOOpaTOPHBIX paboOT U
OTIBITOB C YYETOM MHIAUBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOLIUXCA.

COJAEP)KAHUE OBYYEHUSA

10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA



®usuka — Hayka o npupone. Haydnble mMeTonbl MO3HaHUS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nuecKux sBIeHUN U npoueccoB. Hayunele runotessl. Ousnueckue
3aKOHBI U TEOpUH. [ paHUIIbI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBUS.

Pons u mecro usuku B (POpMUpPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
MPaKTUYECKON AESITEIIbHOCTHU JTIOAEH.

Jlemoncmpayuu
AHaJIOTOBBIC U ITU(POBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIE TATYHKHU.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOro nBukeHusd. Cucrema
oTcuéra. Tpaekropusi.

[lepemernienue, CKOpPOCTh (CpeaHSs CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MAaTEPUAIbHON TOYKH, UX MPOECKIIMU HA OCH CUCTEMBbI KOOpAUHAT. CII0)KEHUE NEPEMEIIEHUN U
CJIO’KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpPSIMOJIMHEWHOE NBKeHue. ['paduku 3aBUCHMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHUSI, MyTH U MEPEMENICHNS MATEPUATLHON TOYKH OT BPEMEHU.

CBoOosiHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonunennnoe nBuxeHue. JIBMKEHHE MATEpUANIBHOW TOYKHA IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJX0 CKOPOCTBHO. YTJIOBasi CKOpPOCTb, JMHEWHas CKOpocTh. llepuon u
yacToTa obpareHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHndeckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CHOUIOMETp, JABHKCHUE
CHApPSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cucrtemsl OTCUETA, IUTKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTUK JIBUKECHUSL.

[IpeoOpazoBanue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tea, OpOIIEHHOTrO MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOHOTO MaACHUS.

Hanpagienne ckopoctu Ipu ABUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomol

N3yuyeHne HEpaBHOMEPHOTO ABUKEHUS C LIEJBIO ONPENCICHUS MTHOBEHHOM CKOPOCTH.

HUccnegoBanne  COOTHONIEHHMS ~ MEXAY  IMYTSIMH,  TNPOWACHHBIMH  TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHHM IPU PABHOYCKOPEHHOM JIBUMKEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KON KUIKOCTH.

N3ydenune nBuxeHus Tejia, OpOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Tpuanun otHocuTensHOCTH ['anmiies. [lepBeiit 3akoH HeroToHA. HEpIIManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. IlpuHoun cynepno3uuuu cuil. Bropoit 3akon Hperotona miis
MaTepuaabHOU TOUKHU. Tperun 3akoH HproTOHA 111 MaTepraibHbIX TOUEK.



3akoH BcemupHoro tarotreHus. Cuna tspkectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunpl Tpenus: (mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKeHUs U cuia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS
IIPU ABUKEHUHU TEJIa B )KUJIKOCTH WJIM rase.

[TocTynarensHOE U BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cwiIbl OTHOCUTENBHO OcCH BpaumieHusa. [limedo cunbl. YcioBus paBHOBeCHs
TBEPJIOTO TEJIA.

TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE NPHUMEHEHHE: TMOJUIMITHUKYU, JBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHMEe MHEPIUN.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CiioxeHune cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOpMaLIUH.

HesecomocTs. Bec Tena npu yCKOpEHHOM IOABEME U ITAICHUH.

CpaBHEHME CHUJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B MPYXKUHE U PE3MHOBOM
oOpasiie, ot ux aedopmaruu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMitynbc MaTepuanbHONW TOYKH (T€J1a), CACTEMBI MATEPHAIIBHBIX TOUYEK. MIMIyJIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeNa. 3AaKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. TeopeMa 00 M3MEHEHHWU KUHETUYECKOMN
DHEPIUH.

[TorenmuanbHast dsHeprusi. lloTeHnmanbHass dHeprus ynpyro aedopMHUPOBaHHOMN
npyxuHbl. [loTeHmanbHas sHeprus Tena BOJINW3H MOBEPXHOCTU 3EMJIH.

[loTeHnuanbHble W HENOTEHLUMANIbHBIE CHIIBI. CBSI3b paOOThl HEMOTEHIIMAIbHBIX CHJI C
M3MEHEHHEM MEXAaHWYECKOW DJHEPruy CHUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEDP, NPYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEeHMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOINBIO ABYX OJMHAKOBBIX HHTSIHBIX
MasTHUKOB.

WccnenoBanue cBsi3u pabOTHl CUJIBI C W3MEHEHHUEM MEXaHWYECKOW JHEpPruM Tejna Ha
IpUMEpE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyJsipuasi Gu3nkKa u TEpMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KUHETHUECKOM TEOPUM W HUX  OIBITHOE
obocHoBanue. bpoynosckoe neuxenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJCHUCTBUS
4acTHI] BeuiecTBa. Moienu cTpoeHusl ra30B, JKUJIKOCTEN U TBEPABIX TE U OOBSICHEHUE CBONCTB
BEILIECTBA HA OCHOBE ATUX Mozeneil. Macca m pasmepsl MoJeKyd. KoauuecTBo BeliecTsa.
[TocrosiHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [lkana remneparyp Lenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW TEOpUu
ujeanbHOro rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa CpelHed KHHETHYECKOW HSHEepruu
TEIUIOBOro JBWXeHUd dactul] ra3a. lllkama temnepatyp KensBuHa. ['a3oBble 3aKOHBI.
Ypasuenne MenneneeBa—Knaneiipona. 3akoH [anerona. M3onpouecchl B WICAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue U30MpoLECCOB: H30TEPMA,
n30xo0pa, u300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETDP, GapoMeTp.

Jlemoncmpayuu

OnpIThl, JTOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MOJIEKYI
OPTraHUYECKUX COCIUHECHUMU.

OmnbiTel 110 U Hy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBUA.

Mopenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HJICAJIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenrue Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHH 00BbEéMa
KOMHAThI, IaBJICHUSI U TEMIIEPATYyphl BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS pa3peKEeHHOTro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoauHamMuueckass cucrema. BHYTpEeHHSISI SHEPrUsi TEPMOAUHAMUYECKON CUCTEMBI U
cnocoObl e€ n3meHenus. KonnuectBo TerioTsl U padoTa. BHyTpeHHss1 3HEPIrUsi 0JHOATOMHOT O
uaeanbHOro rasza. Buaesl Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIIUS, H3Iy4YEHUE.
VY nenpHas TEMIOEMKOCTD BelllecTBa. KOIMYecTBO TEIIOTHI MPU TEIUIONEpEaaye.

[Tonsitue 006 ammabatHOM mporecce. llepBwiii 3akoH TepMmoauHaMukH. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOJIMHAMUKH K U3omporieccaM. ['paduueckast uHTepripeTaius paboThI rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh Po1IeCCOB B IPUPOJIE.



TennoBsie Mammubl. [IpuHIMIB AeHCTBUA TEIUIOBBIX MalvH. [IpeobpazoBanus sHepruu
B TEIUIOBbIX MamuHax. Koaddumuent nonesnoro aeicrsus temaoBoi Mammubl. Lukia Kapuo u
€ro K03 QUIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHYECKHE MPOOIEMBI TEMIIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHWE: JBUTATENIb BHYTPEHHETO
CrOpaHus, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpEHHEH SHEpruM Tejla MPHU COBEPIICHUU pabOThI: BBUIET MPOOKH U3
OYyTBUIKM TOJ JEHWCTBUEM CXKATOrO BO3/yXa, HarpeBaHue 3¢pupa B JaTyHHOU TpyOKe MyTEM
TpeHust (BUIACOAEMOHCTpAITH).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OneIT 0 aaAMabaTHOMY paCIIMPEHUIO BO3IyXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Mopaenu napoBoi TypOWHBI, IBUraTeNsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEJIs.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3mepenne yaeapHoN TEII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanusa eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHAeHcanusi. Mcmapenwe U  kumneHue. AOCOMIOTHAs U
OTHOCHTEJIbHAS BIAXKHOCTh BO3ayxa. HackleHHbIN nap. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPHI KUIICHHS OT JaBJICHUS.

Tsépnoe teno. Kpucramimyeckue nu amopHbie Tesna. AHU30TPONUS CBOICTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpemeHHble MaTepuansl. [lnaBieHne n Kpuctamsauus. Y AenbHas
TeryoTa muasieHus. Cyonumanus.

VYpaBHeHHe Tem0BOro OansaHca.

TexHuyeckue yCcTpoMCTBAa M IPAKTHYECKOE IIPUMEHEHHME. TMIPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTMM IIOJYyYEHHs] COBPEMEHHBIX MATEpHAIOB, B TOM  YHCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBaHust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alMsl Tel. JJIEKTPUYECKUud 3apsa. J(Ba BHaa SIEKTPUUYECKUX 3apsIOB.
[TpoBOAHMKH, TUINEKTPUKHA U TIOJTYIIPOBOJAHUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodedHbld  SIEKTPUYECKUNM  3apsil.
Onektpuueckoe nojie. Hanpsok€HHOCTh 3nekTpudeckoro mois. [IpuHmmn cyneprno3uiuu
AJICKTPUYECKUX MMOJIeH. JIMHMY HATIPSHKEHHOCTH SJIEKTPUYECKOTO TTOJIA.

Pabora cun oanektpocratuyeckoro mojs. IloteHimuman. Pa3HOCT, MOTEHIMANOB.
[TpOBOAHUKY U AUBIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIe. J(M3IIeKTprudecKass MPpOHULIAEMOCTb.



OnekTpoémkoctb. KonmeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATopa. DHEPrus
3apsSYKEHHOI0 KOHJIEHCATOPA.

TexHuyeckre ycTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIEKTPOCKOI, AJIEKTPOMETD,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHUE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
arnmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOoBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTHM IUUIOCKOTO KOHJIEHCAaTOpa OT IUIOMIaJAW  IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKA. VICTOUHMKHM TOKA.
Cuna Toka. [ToCTOSIHHBIN TOK.

Hanpspxkenune. 3akon OMa 1 y9acTKa LEeTH.

DneKkTpuyecKkoe COIPOTHUBIICHUE. VY nensHOE CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—JIeHia. MOUHOCTb AEKTPUUECKOTO TOKaA.

DNeKTpOABMKYLIAs CUJIa U BHYTPEHHEE COMPOTUBIEHUE UCTOYHMKA TOKa. 3aKoH OMa Jyist
MOJTHOM (3aMKHYTOM) 3eKkTpuueckoil rienu. KopoTkoe 3aMbIKaHKeE.

DJIEKTPOHHAs MPOBOAUMOCTh TBEPABIX METANIOB. 3aBHUCHUMOCTH  CONPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TpUMECHass MPOBOJUMOCTH MOJYHIPOBOJHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PAaCTBOpaX M paciulaBax 3JIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
JTHCCOLMALINS. DIICKTPOIIH3.

DJIEKTPUYECKUN TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
ITima3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, HUCTOYHHUKH TOKa, OJJCKTPOHArpeBaTebHBIC MPHUOOPHI, IIIEKTPOOCBETUTEIHHBIC
NpUOOPBI, TEPMOMETP COINPOTHUBIICHUS, BAKYyMHBIM AHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS! UUJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUJIOIIAIA
MOMNEPEYHOT0 CEYEHHS U MaTepuara.



CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpsmoe u3MmepeHue 3IeKTpoABIKYIIEN CHiIbl. KOpOoTKOe 3aMbIKaHME TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHErO CONIPOTUBIICHHUS.

3aBUCUMOCTB CONIPOTHUBIICHHS METAJIOB OT TEMIIEPATYpHI.

IIpOoBOIMMOCTB DIIEKTPOIIMUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3yuyeHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne  ANEeKTPOJABMKYIIEH CHJIbl HCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amekTponmsa.

MexnpeaMeTHbIE CBS3H

N3yuyenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C y4€TOM
COZIepKaTENIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MAaTe€MaTHKH, OWOJIOTMH, XHUMHH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnuvle nonsamus, CBSI3aHHBIE C HW3YYEHHMEM METOJOB HAYYHOI'O ITO3HAHUS:
ABJICHUE, HAy4yHbIM (akT, runores3a, (pu3nyeckas BEIMYHMHA, 3aKOH, TEOpHs, HaOJOJIEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHCTEMbl YpPaBHEHMH, JHMHEWHas (yHKIUsA, mapabdora,
runepOona, uX rpauKd W CBOICTBA, TPUTOHOMETPUYECKME (PYHKLUHUU: CUHYC, KOCHHYC,
TAaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX NMPOECKLINH Ha
OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: Mmexannueckoe BHXKEHHE B JKMBOW mpupoje, Audpdy3us, 0ocMOoC, TeII000MeH
’KUBBIX OPraHU3MOB (BH/IbI TEIJIONEPEIAUH, TEIIOBOE PABHOBECHUE), AIEKTPUUECKHUE SBJICHUS B
KUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJl, MOJIb BELIECTBA,
MOJISIpPHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJN, JKUIKOCTEH WM Ta3oB, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS AUCCOLIMALINS, TalbBAaHUKA.

l'eocpagusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeodpazoBaHue JBMKEHUM C UCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJUIMITHUKHN, UCIOJb30BAaHUE 3aKOHA COXPAHEHHUs HMMITyJbca B TEXHUKE (pakera,
BOJAOMET W Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHusi, mnapoBas TypOuHa, OBITOBOU
XOJIOIUIIbHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJYYEeHHUS] COBPEMEHHBIX MaTepUasoB, B TOM YHCIIE
HAaHOMATEpPUAJIOB, W  HAHOTEXHOJIOTMM,  DJEKTpOCTaTHYecKas  3allluTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NpPHUHTEp, OJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. DiaekTpoaAMHAMMKA
Tema 3. Mazcnummnoe noe. I1eKmMpOMAZHUMHAA UHOYKYUA



IlocTrosiHHBIE MarHuThl. B3anMonencTBHE NOCTOSIHHBIX MAarHMTOB. Mar"muTHOE IOJe€.
Bexkrop MarmutHOM wuHAYKOMM. [lpuHumn cCynepnosuuuu MarHWTHBIX —Tosned. Jlunum
MarHuTHOW MHAYKIMU. KapTuHa JIMHUI MATHUTHOM MHAYKIUH MOJIS IOCTOSSHHBIX MarHUTOB.

MarsuTHOE moje IPOBOJHUKA C TOKOM. KapThHa JIMHMM MHAYKIMM MarHMTHOIO I1OJIS
JUIMHHOT'O IIPSIMOTO IPOBOJHHKA W 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBie NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIyJb M HampasieHue. /[[BHyKeHHe 3apsHKEHHOM 4YacTHLBl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabota cumbl JIopeHua.

SIBneHHME DNEKTPOMAarHWTHOM MHAYKOMHM. [lOTOK BEKkTOpa MArHUTHOW WHIYKIIUH.
DNeKTpOABMKYIIAs CUJIAa MHIYKLIHUH. 3aKOH 3JIEKTPOMarHUTHOW MHAYKUun Papanes.

BuxpeBoe sieKTpuyeckoe moJie. DJIEKTPOJBIKYIIAs CHJIa MHAYKUUMU B TPOBOJHUKE,
JBIDKYIIEMCSI IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM II0JIE.

[Ipasuo Jlenua.

NHayKTUBHOCTG. fIBIEHNE CAMOMHAYKIWA. DIIEKTPOABHKYIIASI CHUJIA CAMOUHIYKIIAH.

DHeprusi MAarHUTHOTO ITOJIS1 KATYIIKHU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJABUraTElb, YCKOPUTEIM DJIEMEHTAPHBIX YAaCTHUL], HWHIYKIIMOHHAs
I1eYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O IyYKa MATHUTHBIM MOJIEM.

JInHMK MHIYKIIMYM MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME 3IIEKTPOMATHUTHOW UHAYKIMU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHIIBI HHAYKIIUU OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3nea 5. Kosie0anus v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOIEOAHUA
KonebGarenbnast cucrema. CBOOOJHBIE MeXaHWYECKHE KoJjiebaHus. [apMoHHMUYecKue
koneOanus. Ilepmon, wactora, amrmmMryaa u ¢a3a konebanuil. IlpyXMHHBII MasTHUK.
MaremaTtuyeckuii MassTHUK. YpaBHEHHE TapMOHUYECKHUX KosieOanuid. IIpeBpamienue sHepruu
MIPU TAPMOHUYECKHUX KOJICOaHMSX.



Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B UACATHLHOM
KOJeOaTeIbHOM KOHType. AHAIOTUs MEXIy MEXaHWYECKUMU M JJIEKTPOMAarHUTHBIMU
konebanusimu. Gopmyna ToMcoHa. 3aKOH COXpAHEHMS YHEPTUM B HACATIBHOM KOJIeOaTEIbHOM
KOHTYPE.

[IpeacraBienue o 3aTyxarolux KojaeOaHusX. BriHykIeHHbIE MEXaHUYECKHUE KOJIEOAHUS.
Pe3onanc. BeIHyX/1€HHbIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHnHbIil TOK. CHHYCOMIaIbHBIN MTEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepenaya M MOTPeOJIECHUE DIIEKTPUUECKOW HSHEPTHUU.
DKOJIOTUYECKHE PHUCKM MpU MPOU3BOJCTBE 3JJIEKTpOodHEpruu. KylbTypa HCIONIb30BaHUSA
ANIEKTPOIHEPTHH B IOBCEIHEBHOM KU3HH.

TexHuyeckue yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanue napaMmeTpoB kosie0aTeIbHOM CUCTEMBI (TTPY>KUHHBIN WM MaTEMaTUYECKUI
MasITHHK).

Hab6nronenue 3atyxarmommx KojaeOaHmii.

HccnenoBanue CBOMCTB BBRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHJIBI  TOKa MW HAaOpsDKEHHsT OT BPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJIEOaHU.

Pe3onaHCc npu mocieqoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KaTyIIKW WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT JUIMHBI HUTU
Y Macchl rpysa.

HccnegoBanne MEpeMEHHOr0 TOKa B ILENUM M3 TOCIEI0BATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yCJIOBUA pacipoctpaHenus. [lepuon. CkopocTs pacpocTpaHeHUs
U JuiMHa BOJHBL [lomepeuHsle W mpojosibHble BOJIHBL. MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHSI M3JIy4E€HMs 3JEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B snekTpomarauTHO#l BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HUE, MpesloMIIeHHe, mnoispuzanus, Audpakuusa, uHtepdepeHus. CKOpOCTh
AIEKTPOMATHUTHBIX BOJIH.

[Ilkana 37eKTPOMArHUTHHIX BOJIH. [IprMeHEeHue 3IEeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMITBI paguOCBA3H U T€NEBUIEHUA. Pagnonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.



TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yAbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, PaauonpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneburomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: M IPETOMIICHHAS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM W YacTOTOH
KOJIeOaHU.

HccnenoBanue  CBOWMCTB — JJEKTPOMArHUTHBIX — BOJH:  OTPaXKEHUE, IPEJIOMIICHHE,
noJisspu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmosnrHeitHOe pacipocTpaHEHHUE CBETA B OJTHOPOIHOM Cpejie.
JIyud cBera. ToueUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300paKeHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBeta. 3aKkoOHBI TPEIOMJICHUS CBeTa. AOCOJIOTHBIA  MOKa3aTesb
npenomsieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpefenpHbIil yroa MOJHOTO BHYTPEHHETrO
OTPAKCHHUSI.

Hucnepcus ceeta. CioxHbIN coctaB Oesoro cBeta. LIBer.

Cobuparoniie ¥ pacceuBarolme JHUH3bL. ToHkas auH3a. DOKYCHOE pPACCTOSHHUE W
ONTUYECKAas Cujia TOHKOU JIMH3bI. [locTpoeHne n3oopaxeHuit B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. PopMyra TOHKOM JIMH3BL. Y BEIMUYCHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUS
Ha0II0CHUST MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIITMOHHOM KapTHHE OT ABYX CHH(}A3ZHBIX
KOTE€PEHTHBIX UICTOUHUKOB.

HNudpakuus cBeta. Judpaxkuuonnas pemeérka. YciloBUe HaOMIOJCHUS TJIaBHBIX
MaKCUMYMOB TIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

Texnuueckue yCTpoMCTBA M MPAKTHYECKOE TMPUMEHEHHE: O4YKH, Jyma, (oToammapar,
MPOCKIIMOHHBIM amnmapaTr, MHMKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKa, JudpaKImOHHas
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssmMonuHeHOE pacHIpOCTpaHEHUE, OTPAKEHUE W MpesioMmiieHue cBera. OnTHYecKHe
MPUOOPBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mogenu MUKpOCcKoma, TeJIECKOIa.

Habmronerune natepdepeHIny cBeTa.

Habmronenue nudpakiyum ceera.



Ha6nronenue nucnepcuu cBera.

ITonydenue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonyuenue cnekTpa ¢ MOMOIILI0 AU(PPAKIIMOHHON PEIIETKH.
Ha6nronenue nossipusaiivu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol
N3mepenne nokasaress npeoMIIeHUs CTEKIa.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI clieHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH
I'paHnIBl IPUMEHMMOCTH KJIACCHUECKOW MeXaHUKH. I1oCTynaTel clieMAIBHOM TEOpUU
OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTM CBETa B BaKyyme, IIPUHLUI
OTHOCHUTEIBHOCTH DUHILTEHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHEprus U UMIYJIbC PEATUBUCTCKON YaCTUIIBI.
CBs13b MacChI € DHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPIUs MOKOS.

Paszpes 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. Popmyina [Inanka cBs3u sHeprun HOTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIhC
¢doToHa.

OtkpeiTue u wucciuenoanue ¢oroddpdexkra. Omnbitel A. I'. CroneroBa. 3aKoHBI
doToapdexra. YpaBuenue DitHmrerina 1ia porordpdexra. «Kpacnasa rpanuna» poroaddekra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycCTpoOWCTBA W MPAKTHUUECKOE NpUMEHEHHE: (POTOorNeMeHT, (OTOJATUHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopma mo paccesnuto o -dactuil. [lnanerapuas
mozenb atoma. [loctynarer bopa. M3nydenne u normnomenrne GOTOHOB MIPH MEPEXojie aToMa ¢
OIHOTO YpPOBHSI 3HEpPrHuM Ha Apyrol. Bunpl crekTpoB. CHEKTp ypOBHEN HSHEPIHMM aToma
BOZIOPO/IA.

BostHoBbIE cBOVIcTBA yacTull. BoisHb! ne bpoiutst. KopnyckysipHO-BOJIHOBOU TyalIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHbIA aHAIU3
(ciexTpockoi), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.



OnpenenenHre JJIMHBI BOJIHBI J1a3epa.

Habmoienne nuHeRvaThIX CeKTPOB U3ITy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopsie padomul

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUME  CIOKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pesepdopna mno onpeneneHUto cocTaBa  PpaguOaKTUBHOIO
usnyudenus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiusiHue paaioakKTUBHOCTH HA KUBbBIE
OpTaHU3MBI.

OtkpeiTHie mpoToHa W HelTpoHa. HykionHnas Mmopens sigpa I'eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio sjpa. 30Tonsl.

Anbba-pacniaa. DIeKTpOHHBIN M MO3UTPOHHBIN Oera-pacnaj. ['amMma-uzinydeHue. 3akoH
PagoOaKTUBHOIO pacIaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. Jledext maccel sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Snepubiit peaktop. Tepmosimepnsiii cunte3. [IpoGiieMbl W TEPCIEKTUBBI  SACPHOMN
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.

@yH/1aMEeHTAJIbHbIE B3aUMOJEHCTBUS. ENUHCTBO (pu3nUecKol KapTUHBI MUpA.

TexHuyeckue yCcTpoNCTBA U NPAKTUYECKOE NPUMEHEHUE: NO3UMETp, Kamepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paszpnes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel  pa3BUTUS acTpoHOoMuH. [IpuknagHoe ©  MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/1bI, INIAHETHI, UX BUJIUMOE JIBUXKCHUE.

ConHeuHas cucrema.

Connne. CosHeuHasi akTUBHOCTh. McTtounuk sHeprum CosiHUA M 3BE31. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPajJbHBIA KIIACC — CBETUMOCTB». 3BE3MbI
[JIABHOM TMOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3M TJIABHOM
MOCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpPEMEHHBIE TMPEIACTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Mnineunsiit [lyte — Hama [Nanaktuka. Ilonoxenue u nemwxenue Connua B [Mamakrtuke.
Turnbl ranakTuk. PagroranakTuky U kBa3zapbsl. YEpHBIE ABIPHI B siAPaX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenmennoit. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.



Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

HabutoieHust HeBOOPYKEHHBIM IJ1a30M € MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
IUI OIPEJEIICHNUS [T0JIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nosyniapust ¥ spKue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O06o0mariiee NOBTOpeHUE

Ponb ¢u3nkun M acTpOHOMMH B SKOHOMMYECKOH, TEXHOJIOTMYECKOH, COLMaIbHONH H
TUYECKOM c(epax IEesATEIBHOCTH YEJIOBEKa, pOJib MU MECTO (U3UKM M acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHUpa, poib (u3uueckod Teopur B (OPMUPOBAHUU
Mpe/ICTaBICHUA O (PU3NYECKOW KapTUHE MHpA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce ocCyliecTBIsETCS C y4ETOM
COJIEpKATENIbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaTEeMaTUKH, OHMOJIOTHMH, XUMUH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnuvle nonsamus, CBSI3aHHBIE C HW3YYEHHMEM METOJOB HAYYHOI'O ITO3HAHUS:
ABJICHUE, HAy4yHbIM (akT, runoresza, (pu3nyeckas BEIMYHMHA, 3aKOH, TEOpHs, HaOJIOJIEHUE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHE CUCTEMbl YPAaBHEHHI, TPUTOHOMETPUYECKHE (PYHKIUU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIUHA Ha OCU KOOPJAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOAHBIEC 3JIEMEHTApHBIX (YHKIUH,
IPU3HAKU I0J100US TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX (pUryp u oobEma Te.

buonocusa: snextpuyeckue SBICHUS B KUBOM MpUPOJE, KojeOaTelbHbIE JIBHKEHUS B
KUBOW MPUPOJIEC, ONTHUECKHUE SIBICHUS B JKUBOW MPUPOJE, NEUCTBHE paJvallMid HAa >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHME AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagusa: MarHUTHBIE MOJIOCAa 3€MJIM, 3aJI€KU MAarHUTHBIX pyl, POTOCHEMKA 3€MHOU
ITOBEPXHOCTH, IPEACKA3aHUE 3EMIIETPSICEHNM.

Texnonocus: JTMHUM DIEKTPONEPENay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOBUTATEINb,
MHAYKIIMOHHAs Meub, pajap, paauoNpUEMHMK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebHOro mpenmera «dusmka» Ha ypoBHE cpeaHEro oomero oopa3oBaHUs
(6a30BBIII  ypPOBEHB) JIOJDKHO  OOECIEYUTh  JOCTIDKCHHWE  CICAYIOMUX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JImqHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «DusuKa» MOKHBI OTPaXaTh
TOTOBHOCTH U CIIOCOOHOCTHh OOYYArOIINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpPUEHTAlUW, TMO3UTUBHBIX BHYTPEHHHX
yOeXJeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO  0OIlecTBa,
pacHIMpeHne >KM3HEHHOTO OIbITa W OIbITa ACATEIBHOCTA B MPOIECCE PEaM3alMi OCHOBHBIX
HaIpaBJICHUN BOCTIUTATEIILHON ACATEIHPHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCcKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMHM  OOydYarolmerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIEYEIIOBEUSCKIX TYMAHUCTUYCCKUX U JIEMOKPATUICCKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B HHTEpPECaxX TIPaKIAaHCKOTo OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHu3aluu;

yMEHUE B3aUMOJICMCTBOBATh C COIMAIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHH C UX
GYHKIUSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM POCCHUCKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B ICATEIILHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIIETO
(bu3nYecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpPEC K pa3nuuHbIM cdepaM mpodhecCHOHATBHOW eATEeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCThH M CIIOCOOHOCTH K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00sacTu (pu3uku Ha
NPOTSIKEHUU BCEU KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KYyJIbTYphl, OCO3HaHHE TJI00aJbHOTO XapakTepa
AKOJIOTHYECKUX TPOOIIEeM;

IUIAHUPOBAHUE U OCYILECTBJIEHHUE JNCHMCTBUM B OKPYXKAIOIIEHW CpPElle HAa OCHOBE 3HAHUA
LI€JIEN YCTOMYMBOTIO pa3BUTHS YEIIOBEUECTBA;

pacIMpeHre OmbITa JACSITENbHOCTH OKOJOTMYECKON HampaBJICHHOCTH Ha OCHOBE
MMEIONTUXCS 3HAHUH 110 (PHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS



C(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTH HayYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUEHUST (PU3UKU
OCYLIECTBJIATh IPOEKTHYIO M HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA
ba3oBble Jjornvyeckue aeicTBUS:

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh W aKTyaJIU3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIENATh TSN IeATEILHOCTH, 33/1aBaTh ApPaMETPhl M KPUTEPUHU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBAEMBIX (DHM3NYECKUX SBICHUSX;

pa3pabaThIBaTh TUIaH PEIICHUS TMPOOIEMBbI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTepHUaTbHBIX
1 HeMaTepHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB ILIEIISM,
OIICHUBAThH PUCKH TOCIICICTBUN JIEATEILHOCTH,

KOOPJIMHUPOBATh M BBINOJIHATE pPabOTy B YCIOBHUSX PEATbHOTO, BUPTYaTbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBU,

pa3BUBaTh KPEATUBHOE MBIIICHHUE MIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

ba3oBble uccienoBaTebCKue AeCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBHIMU TIOHIATHAMHU M METOAaMH (PU3NYECKOMN
HAyKU;

BJIaJIETh HaBBIKAMHU y4€OHO-HCCIICIOBATEIILCKOM M MIPOCKTHOM JEATEILHOCTH B 00JIACTH
(U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS
3a/1a4 GU3UIECKOTO COJEPKaHUsI, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMSI,

BJIQJCTh BUIAMHU JEATEIBHOCTH IO IOJTYYCHUIO HOBOTO 3HAHUS, €r0 HMHTEPIPETAIlNH,
peoOpa30BaHUI0 W TMPUMEHCHHUIO B PAa3IMUHBIX YYEOHBIX CHUTYaIlUsSX, B TOM YHCIE TIpH
CO37IaHUU YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJIBHUIaTh
runore3y e€ perieHus, HaXOIWUTh apryMEHTHl MJIsS JIOKa3aTeIbCTBA CBOUX YTBEP)KICHHA,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHUS,

aHaJM3UPOBAaTh IIOJYYEHHBIC B XOJE PEIICHUS 3aJa4d pPe3yJIbTaTbl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aayll B OOpa30BATEIbLHOW NEATETHLHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;,

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTUUYECKYIO 00JIACTh KUZHEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJCH, TIPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,

CTaBUTD MPOOJIEMBI M 3a/1a49H, JOMTYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:



BJIa/IETh HABBIKAMU TMOJY4YCHUS MHPOpPMAIMH (PU3NIECKOTO COACP’KAHUS U3 MCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYLIECTBJISATh IIOMCK, AaHAJINW3, CHCTEMATH3aLUI0 U
UHTEPIPETALNI0O HHPOPMALIUU PA3TUYHBIX BUJIOB U (OPM MPEACTABICHHUS;

OILICHUBATh JOCTOBEPHOCTHh HUHPOPMAIIUH;

UCIIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPTaHU3AIMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, THTUEHBI, PECYpCOCOEPEKEHNUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30I1aCHOCTH;

co3JaBaTh TEKCThl (DU3UUECKOTO COJEp’KaHMUs B pa3IUYHBIX (opmaTax ¢ yd€Tom
Ha3Ha4YeHWs HH(OpMAalMM U 1ENEBOM ayauTOpuu, BBHIOUpas ONTHUMAIbHYIO (Qopmy
MIPEICTABICHHS U BU3yaIH3aLUU.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEILHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIararb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUTYaTbHON pabOTHI;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBUU C YU4ETOM OOIIUX HUHTEPECOB U
BO3MOKHOCTEMN KaKJIOTO YiI€HA KOJUIEKTHUBA;

IIPUHUMATh LEJIM COBMECTHOW JESITEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS MO €€ MOCTHKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACHPENCIATH POJIUA C YUYETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXKIOTO YYACTHUKA KOMaHJIbl B OOIIUI pe3ybTat
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJaraTb HOBBIE IPOEKThI, OLIEHUBATh UAEU C IO3WLIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3JIUYHBIX CUTYyalHUsX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYUIECTBJIATh MO3HABATENbHYIO AEATEIBHOCTh B OOJACTH (U3HKH U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSATENIBHO COCTaBJIATh IUIAH PELICHUS PAaCYETHBIX M KAaYECTBEHHBIX 3a/ad, IJIaH
BBIMIOJIHEHUSI TPAKTUYECKOM pPabOThl C Y4YETOM UMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JIeaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;



croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO J3PYIUIUU B 00JacTé (PU3MKH,

MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJIa/IETh HABBIKAMH TO3HABATENIbHOM pediekcun Kak OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
Y MBICJIUTEIIBHBIX MTPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHMIA,

UCII0JIb30BaTh MPUEMBI pedIeKCUU JUTsl OLIEHKH CUTYalluU, BIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU aHAIIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

pPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nporecce nocTUKEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPaMMbl MO (HU3MKE
UL YPOBHA cpefaHero oOmiero oOpa3oBaHuss Yy OOYYalOIIMXCS COBEPILIEHCTBYETCS
AMOIMOHAJIBHBIN UHTEIJIEKT, TPEAINOIaralonii copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE 3MOILMOHAIIBHOE COCTOSIHUE,
BUJICTh HAIPABJIEHUSI Pa3BUTHS COOCTBEHHOW AMOIIMOHANILHON cdephl, ObITh YBEPEHHBIM B
cebe;

CaMOpETyJINPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTpOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHHWE, CIHOCOOHOCTH aJalTUPOBATHCA K HSMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMJICHHWE K JIOCTMXKEHHUIO LIEJIM U YCHEXY,
ONTHUMH3M, UHUIIUATUBHOCTh, YMEHHUE ICMCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHMUMATh 3MOLMOHAIBHOE COCTOSHUE JAPYTHUX,
VUUTBIBATH €r0 TMPU OCYIIECTBIEHWU OOILIEHUSA, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKNUBAHHUIO;

COIMAJIBHBIX HABBIKOB, BKIFOYAIONIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHS C JPYTUMHU
J0JIbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MpHUMeEpax pojib U MeCTO (GU3UKH B (POPMHUPOBAHUM COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTUUA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUN, B MPAKTUYECKOU
JICSITEIbHOCTH JIIOJICH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3MUYECKUX MOeJell: MaTepuanibHast
TOYKa, MHEpLHAJIbHAs cuUcTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, HICATbHBINA Ta3, MOJEIH
CTPOEHHUS T'a30B, )KUAKOCTEN U TBEPABIX TEJ, TOYECYHBIN IEKTPUUECKUHN 3aps] IPU PELICHUU
¢bu3nUeckux 3aaay;

pacrio3HaBath (pu3MUecKue sBJICHUSI (IIPOILIECChI) U OOBICHATh UX HA OCHOBE 3aKOHOB
MEXaHHMKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U JJIEKTPOAUHAMMKU:



pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJMHEHHOE [BIKEHUE, CBOOOJHOE MaJCHHUE TeET,
JBIDKEHUE TI0 OKPYXKHOCTH, WHEpIWA, B3auMoOJehcTBUE Ten, auddys3us, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE >KUJKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMa Tel MpU HArpeBaHUU
(oxnaxxJeHuu),  TEIUIOBOE€  paBHOBECHE,  WCIApEHHEe,  KOHJICHCAllUsd,  IUIABJICHUE,
KpUCTAIU3aIUs, KUIIEHUE, BJIAXXHOCTh BO3/yXa, IIOBBIIICHUE JIaBJIIEHUS Traza IPU €ro
HArpeBaHuU B 3aKPBITOM COCYZE, CBSI3b MEXKy MapaMeTpaMH COCTOSIHHSI Ta3a B U30IPOLIECCaXx,
AIIEKTPHU3ALIUA TN, B3aUMOJICHCTBHE 3aps/I0B;

OMKCHIBATH MEXAHUUYECKOE IBHMKEHHUE, UCIOJIb3Ys (PU3NUYECKHE BEIMYMHBI: KOOPJMHATA,
nyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjia, UMITYJIbC Tejla, KUHETHYeCcKas
DHEPTHUs, TOTCHIMAIbHAS DHEPTHs, MEXaHW4YecKas pabdoTa, MEXaHWYECKas MOIIHOCTh; TMPHU
OMHMCAHUHM TPABWIBHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIONB3YEMBbIX BEIUYHH, WX
0003HAYEHUS U STUHUIIBI, HAXOJAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEITHUUHY
C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh M3YyUYCHHbIE TEIUIOBHIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIONb3YS
(GU3MYEeCKUEe BEIWYWHBI: JaBJICHUE Trasza, TeMIeparypa, CPEIHsSS KHHETHYECKas DSHEPTrHs
Xa0THYECKOTO JBIIKEHHUS MOJEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHAS dHEprus, pabora raza, Kod(PQPUIUMEHT MOJE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEINsI; TPU ONMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YyEMBbIX
BEJIMYMH, WX OOO3HAYEHUS U €IUHUIIBI, HAXOJIUTh (OPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO
(MBUYECKYIO BETMYHUHY C IPYTUMH BEIMUNHAM;

OMHCHIBATh M3YYCHHBIC DJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJICKTPUYCCKUC SBICHUS
(mporecchel), UCTONb3Yys (U3UUECKUE BEITMYUHBL: DJIEKTPUUYECKUN 3apsijl, SJIECKTPUUYECKOE T0JIE,
HaMpsHKEHHOCTh TMOJIS, TMOTEHLUAN, Pa3HOCTh IMOTEHIMATOB, IMPU OMHCAHUU MPABHIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W CAWHUIIBL
YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHUMH BEIMYUHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECCHl M SBJCHUS, WCMONB3YysA (U3UYECKHUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3axkonst HeroToHa, 3aK0H coxpaHeHus
MEXaHUYECKOM IHEPTUH, 3aKOH COXPAHECHHS UMITYJIbCA, IPUHIUIT CYTIEPIIO3UINHN CHII, TPUHITUTI
paBHONIPABUS HWHEPIUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYI0 TCOPHIO
CTPOSHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH KWUHETHUECKOW JHEPTHUU TEILIOBOTO
JIBMDKEHUSI MOJIEKYJT C aOCOJIOTHOM TeMIepaTypoid, MepBbI 3aKOH TEPMOJUHAMHKH, 3aKOH
COXpaHEHUsl DJEKTPUUYECKOTO 3apsina, 3akoH KymoHa, mpu 3TOM paziuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE M YCIOBUSA (TpaHUIIbI, 00JIacTH)
MIPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIMAITBI ACHCTBUS MAITUH, MPUOOPOB M TEXHUYCCKUX YCTPOUCTB;
pasznuyaTh YCIOBUS WX 0€30MMaCHOTO UCIIOIh30BAHUS B IOBCETHEBHON KU3HU,

BBITIOJIHATh AKCIIEPUMEHTHI 10 KCCICIOBAHUI0 (DU3UYECKUX SBJICHUM W TIPOIECCOB C
UCITOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3TOoM (opmMyIupoBaTh
npobiieMy/3aadyy ¥ TUNOTE3y Y4eOHOro OSKCIEPUMEHTa, COOWMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHMSI, IIPOBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBJISITh TMPSMbIE M KOCBEHHBIC W3MEpPEHUsS (U3MYECKUX BEIWYUH, MPH STOM
BBHIOMPATh ONTUMAJIbHBINA CIIOCO0 M3MEPEHUsT W WCIOJb30BaTh W3BECTHBIC METOJBI OICHKU
IOTPELIHOCTEN U3MEPEHU;



HCCJIEIOBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMUYMHAMHU C HCIOJIb30BAHHEM
OpsIMBIX W3MEPEHHUH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUpPOBATH pPE3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOJIMUI] U TPpaUKOB, J1€IaTh BBHIBObI
0 pe3yibTaTaM HCCIIeIOBAHUS;

coOmoiaTh TpaBuia O€30MacHOr0 TpyJa MpU MPOBEACHUM HCCIEAOBAaHUN B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4EeOHO-HCCIEIOBATENIbCKOW W MPOEKTHOM JIEATENbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JaOOpaTOPHOTo 000pyA0BaHNUS;

pemiaTh pacy€THhIE 3a7aud C SBHO 3aJaHHOW (PU3WYECKON MOJENbI0, HCIOIb3Ys
(u3MYecKue 3aKOHbI U MTPUHIUIIBI, HA OCHOBE aHAIN3a yCIIOBUS 3a7a4ui BbIOUpaTh (GU3HUECKYIO
MOJIeIb, BBIICTATh (PU3MUYECKHE BETUYMHBI U (POPMYJIBI, HEOOXOAMMBIE ISl €€ peIIeHHUS,
MIPOBOANTDH PACUEThI U OLICHUBATH PEATIBHOCTD MOTYYCHHOTO 3HAaYCHHS (PU3NUECKON BEJTMUNHBI,

peniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAMBATH JOTMYECKH HENPOTUBOPEYHMBYIO LIETIOUYKY
pacCykJIeHUH ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIOJb30BaTh MPU PEIIEHHH Y4YEeOHbIX 3a7ad COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTHMH JJIsl MOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALMHA U TPEJCTABICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIPHOW HMH(OpPMAaLWU, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

PUBOJIUTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apYyOESKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOW IKU3HHM IS
oOecrieyeHus: 0€30MaCHOCTH NpH OOpalIEHUH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
IUI COXPAHEHUS 3[I0POBBSI U COOIIOACHUS HOPM 3KOJIOTMYECKOTO MOBEJACHUS B OKpY)KaroIien
cpexne;

paboTaTh B rPyIIE C BHIIOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, MJIAHUPOBATH padoTy
IpyNIbl, pPalMOHAIILHO paclpeAessaTh OOS3aHHOCTM M IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 YYAaCTHUKOB I'PYMIBI B
pelIeHre paccMaTpuBaeMon IPOOJIEMBI.

K koniy o6yuenust B 11 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAx poJib U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOM
HAYYHOW KApTUHBI MHUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU M TEXHOJIOTUM, B MPAKTUYECKOU
JEsITeIbHOCTH JIFOAEH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HYECKUX MOJENeH: TOUYeUHBIN
ANEKTPUYECKUIN 3apsii, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, siepHas MOJENIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (hU3HUEcKHUe SBICHHS (IIPOLECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKH U KBAaHTOBOM (PU3MKH: AJIEKTpUYECKasi MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEHUCTBUSA TOKAa, B3aWMOJECHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAas
WHIYKIUS, JIEHCTBUE MArHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM M JIBIXKYUIMICS 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W  BOJIHBI, MNPSAMOJUHEHHOE pAacCIpOCTPAHEHHUE CBETA,
OTpakeHUe, MpejoMieHue, UHTephepeHIus, TUPPAKIUs U MOJSIpU3aLUs CBETa, AUCIIEPCHUS
cBera, (dotoanekrpudeckuii dhdext (dbotodrddexrt), cBETOBOE MaBlIeHHWE, BO3ZHUKHOBEHUE
JMHENYaTOro CIeKTpa aToMa BOAOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paJIiOAKTUBHOCT;



ONKCHIBATh M3YYEHHBIE CBOICTBA BEIIECTBA (JIEKTPUYECKHE, MAarHUTHBIEC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAUMOCTb PA3JIMYHBIX CPENl) U SJEKTPOMArHUTHbBIE SIBJIECHUS (IPOLECCHI),
UCTOJb3ysl (U3NUYECKHUE BEJIUYMHBL: JJIEKTPUYECKUI 3apsil, CWiIa TOKa, JIIEKTPUYECKOE
HAIPSDKEHUE, DIEKTPUYECKOE COINPOTHUBIICHHE, Pa3HOCTh NOTEHIMANIOB, 3JIEKTPOJBMIKYLIAs
cwia, paboTa TOKa, WHIYKUUS MarHUTHOro mois, cuiaa Awmmepa, cuina JlopeHua,
WHIYKTUBHOCTh KaTYUIKH, SHEPTHsl 3JIEKTPUYECKOIO0 U MarHUTHOI'O IOJIEH, MEPUOA U 4acToTa
KojeOaHui B KoOJIeOATENTbHOM KOHTYpE, 3apsii W CHJa TOKa B MPOLIECCE TapMOHUYECKUX
AJIEKTPOMAarHUTHBIX KojeOaHuM, (POKyCHOE pacCTOSHUE W ONTHYECKas CWiIa JIMH3bI, IpU
ONKMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MYECKUII CMBICI MCIONb3YEMbIX BEIMYMH, HX
00O3HAUYECHHUA M EOUHUIIBI, YyKa3blBaTh (OPMYIIbI, CBS3BIBAIOUINE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMU BETUYHHAMY;

OMUCHIBATh HW3YYCHHBIE KBAHTOBBIC SIBIICHUS W TMPOILECCHI, HCHOIB3ys (U3HUecKHe
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUs U
UMIyJbC (OTOHA, MEPHOJ MOJypacmaaa, SHEPrusi CBSI3UM ATOMHBIX siep, IPU OIMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (PU3MYECKUU CMBICI HCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PM3HUYECKYIO BEIMYHMHY C APYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NUECKON BETUUHHBI;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3Ys (PU3NUECKHE 3aKOHBI U
OpUHIMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M INAPAJLIEIBHOIO COEAVHEHUS
MIPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3aKOH DJJIEKTPOMAarHWUTHOW WHIAYKLIHMH, 3aKOH
MPSMOJIMHEMHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHUEe OiHIITelHHa g (oTodddeKTa, 3aKOH COXpPAHEHUsS HHEPIHH, 3aKOH
COXpPaHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOIO 3apsifa, 3aKOH COXPAaHEHUS
MacCOBOI'0 4HCJa, MOCTynaTel bopa, 3aKOH paJMOaKTUBHOIO paclaja, MpU 3TOM pPa3jinyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HApPAaBJICHUE BEKTOpPAa MHAYKIMM MAarHUTHOIO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH U OMUCHIBATh H300pAXKEHUE, CO3/1ABAEMOE TNTIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINIOJIHATh JKCIIEPUMEHTHI IO MCCIECIO0BAaHUIO (DU3MYECKUX SBJICHUM W TPOLECCOB C
UCIIOJIb30BaHUEM TPSMBIX M  KOCBEHHBIX HM3MEpPEHHl: mpu 3ToM  (OpMYyJIHUpOBATH
npobiiemMy/3agadyy ®W  TUNOTE3y Y4eOHOrOo OSKCIEPUMEHTa, COoOHMpaTh YCTAHOBKY W3
MPEeIOKEHHOT0 000PYAOBAHMS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISITh MpPSAMbIE M KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEJIWYUH, MPU STOM
BBIOMPATh ONTUMAJIbHBIA CIOCO0 M3MEpPEHUsT U MCHOJb30BaTh W3BECTHBIE METOJbI OLICHKH
MOTPEMIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH  (PU3MYECKMX BEJIMYMH C HCIOJIb30BAaHUEM  MPSIMbIX
U3MEPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YNbTATHl MOTYyUYEHHOH
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE€ TaOIUI W TpapuKOB, JeJaTh BBIBOABI IO
pe3yJbTaTam UCCIEN0BAHNS;

coOmofaTh mpaBuiia O€30MacHOr0 TpyJda MpHU TMPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 3KCIEpUMEHTa, Y4eOHO-MCCIEeIOBATENbCKOW W MPOEKTHOM JIEATENbHOCTH C
MCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBAHMUS;



pemath pacu€THBIE 3a7aud C SIBHO 3aJaHHOM (PHU3UYECKOW MOJEbI0, HCIONb3Ys
¢bu3nyecKkre 3aKOHbI ¥ PUHIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 33ja4l BHIOMPATh (PU3UUYECKYIO
MOJIeJIb, BBIACATh (U3NUECKHE BETUYMHBI M (OpPMYJIbl, HEOOXOAUMBIE A €€ peleHHs,
IPOBOJUTH PACUYETHI M OIIEHWBAThH PEAIbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3NYECKON BEIUYHHBI;

pemaTh KayeCTBEHHBIC 3a/layM: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO HEMOYKY
paccyXJIeHUI C OMOPOI Ha N3YUECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBIICHMUS,

UCIIONIb30BAaTh MPU pEIICHHH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYpUpPOBAHUs, WHTEPIPETAIMA U TPEICTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpPMAaLUK, TMOJy4YeHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATH M0JIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TNPUHIUIBI JCHCTBHS MAaIllMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B MOBCEAHEBHON KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCHICKUX U 3apyOekKHbBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

HCIIONIb30BaTh TEOPETHYECKWE 3HAaHUS 1O (U3UKE B TOBCEAHEBHOW JKM3HH IS
oOecrieyeHuss 0€30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMH,
IUI COXPAHEHUS 3[I0POBBSI U COOIIOACHUS HOPM 3KOJIOTMYECKOTO MOBEJACHUS B OKpY)KaroIien
cpene;

paboTaTh B IpyIIE C BHITOJIHEHUEM PA3IMYHBIX COLUANBHBIX POJICH, MJIaHUPOBATh paboTy
TPYNINbl, paIMOHAJIbHO paCHpeNessTh OO0sI3aHHOCTH | IUIAHUPOBATh JCSITENBHOCTh B
HECTaH/IAPTHBIX CHUTYaIUsIX, aIEKBATHO OICHUBATHh BKJIAJ Ka)XJIOTO U3 YYACTHHKOB TPYIIHI B
pelIeHne paccMaTpUBaeMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK

@da3oBbIE IEPEXOBI

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




Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN EKTpUUYECKU TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso00.ru/7f41c97c
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 7 ng:;;f;igﬁ;; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Etlff:;l?:;aoggﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchbl

®dusnka — HayKa O PUPOJIE.

1 Hayunslie MeTZK bl nofoHI/m 1 bubmmorexa LOK

yi a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MectTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETBHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JBrm>keHre MaTepHaibHOM TOYKH IO 1 bubmmorexa [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTHU ["anumnest. 1 bubmuoreka [JOK




HuepunanpHbple CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uiuu cuil. Bropoii 3akon bubmmorexa [JOK
yHep H ' p . https://m.edsoo.ru/ff0c3be8
Helorona juist MaTepuaibHON TOUKH
Tpetuii 3akoH HetoToHa 114 bubmuorexa [IOK

10
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHoro taroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koadumment tpenus.

13 Cuia :211 OTI/IBJ‘ICI—(IbI/I(l:I npu BI/IS(GHI/II/I bubamorexa LOK

p P https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTH WJIH ra3e
[ToctynarensHOe U BpamareabHOe

14 JIBIKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmorexa [IOK
MowmenTt cuibl. [1neqo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTePUAIIbHBIX TOYCK. bubmmoreka [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHUE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEpTrUs MaTepruaabHON bubnmoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 IToreHunanbHas sHEprus. bubnuoreka [IOK




18

[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTennmansHas YHEpPrus TeIa BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HEIMOTCHIUAJIbHBIX CHUJI C UBMCHCHUEM
MeXaHU4EeCKOMI OHCPIrur CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHUS B MEXaHHUKE»

OCHOBHBIE MOJ0XKEHUST MOJIEKYIISIPHO-
KHHEeTHYeCcKol Teopuu. bpoyHoBckoe
nsxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana temneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza
29 H3onponecchl B ACATBHOM ra3e U uxX bubnnorexa [HOK
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crioco0OnI e€ n3meHnenus. KoandaectBo bu6mmorexa [IOK
30
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AIBHOTO
rasa
bu6mmorexa [IOK
31 Brper rertonepeain https://m.edsoo.ru/ff0c5c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa [OK
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpolecce
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIieccoB B bubnmoreka [JOK




npuponae. Bropoii 3akon
TEPMOJAUHAMUKU

[Tpuniun nevicteus u KII1/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

3 MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOoru4ecKue MpooIeMbl
TEIUIOPHEPTETHKHI
38 O6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubnuorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpucTauioB. JKunkue https://m.edso0.ru/ff0c65f0
Kkpuctayyibl. COBpeMEHHbIE MaTepPHAITBI
[InaBneHue M KpUCTAIITA3AITHS.
43 Y enbHas TEIUIoTa IUIaBICHUS bubmmorexa LIOK
g ) https://m.edsoo0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpasHenue TenoBoro banarca https://m.edsoo0.ru/ff0c6820
45 DneKkTpu3aus Tei. DIeKTPUIeCKui bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOcébcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumogneiictBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHbIil 2neKTpUUYECKUNA Eubmorexa ITOK
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTO
48 nonis. [IpuHuun cyneprno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX TTonel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 osisa. Ilorernman. Pasuocts bubnnorexa [IOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
I[TpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUIECKOM noljle bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DONEeKTPOEMKOCTD MIOCKOTO
52 KOHIIEHCATOPpa. DHEPTU 3apIKEHHOTO bubmmorexa [TOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO

arnmapara, CTpyMHOT0 IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpsbkenue.
Conportunenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaielibHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenune DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! TPOBOANUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
Temmeparypbl. CBEpXIIPOBOANMOCTh

60

61

DIEKTPUYECKUI TOK B BAKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBOAHMKH, UX COOCTBEHHAs U
IpUMECHas MpoBoAUMOCTh. CBoOMCTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUI TOK B paCTBOpPAX U

paciiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

62 1
DIIEKTPONUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPONn3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSTeIbHBIN 1 1 bubmuorexa [JOK
HECaMOCTOATEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEeKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTposnbHas pabora no teme
«9nexkrpocraruka. [locTosHHBIN

66 aNeKTpuueckuit Tok. Toku B 1 bubnuoteka [JOK
pa3INuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
poBepoyHas paboTa mpu MPOBEICHUN
Ha OyMa)>KHOM HOCHUTENe

67 PesepsHblil ypok. KonTpoiabsHas 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoAHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakrnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE 110JIC. 1 bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccrnenoBanne 1eHCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM WHITYKIIAU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTpOMaFHI/ITHaH UHIOAYKOUS

KouTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
KosebaHus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MAcChl Tpy3a»

KonebarenbHblil koHTYp. CBOOOTHBIE

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820
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16

17

18

OJICKTPOMArHMTHBIC KoJIEOAHHS B
nacajibHOM KoJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAaHHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CHHYCOMIANIBHBIN
MepeMeHHbII TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
NEHCTBYIOIIEE 3HAUEHUE CUITbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHUE PUCKH NTPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPTUU B TOBCETHEBHOMN
AKU3HU




MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmoreka [IOK

21
pacrpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U TPOOJIbHBIC BOJHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBunieHus. Pazsurue cpeacts
cBA3u. Paguonokanus
o5 Konrponsnas pabdora «Komnebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHue
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueynslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenue nzodpaxkeHuii B brbmmorexa LTOK
' P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
78 BHYTpEeHHee oTpaxeHnue. [IpenenpHbIil bu6muoreka [JOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubmmorexa [JOK
MOKa3aTesIsi IPEJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4ueHue JTUH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB

39 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»

33 Wutepdepennms cera. Audpaxus bubnuoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTuyeckue MpuOOPHI U YCTPOCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIIEI MPUMEHUMOCTH

36 Kiaccuyeckor Mexanuku. [loctymarsl bubmuoreka [IOK
CIIeLIMaTIbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEITBHOCTH
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIllEHNE bubmorexa HOK
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PENSATUBUCTCKOM

38 gacTullpl. CBS3b MacChl ¢ SJHEPTUEH 1 bubmmorexa [IOK
HMITYTbCOM, DHEpIHA TOKOs https://m.edsoo.ru/ffOcfc68
Konrponbhas padora «OnTHKa.

39 OcCHOBBI CIENIMATIBHOM TEOpUn Bubmmorexa [IOK

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
nOIMoTEKA
4l porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroeToBa
3akonb! poTorddekra. YpaBHEHUE
42 QﬁHmTeEHa Jlizl(b(i)OTOB(bg)eKTa bubmmorexa LIOK
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XumMuueckoe AeicTBHE bubmorexa LIOK
sieBa. A https://m.edsoo.ru/ff0d04a6
cBETa
TexHuueckue ycTpoicTsa u
MIPAKTUIECKOE TPUMECHCHHE:
44
¢dorosnemenT, GpoTogaTUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM ONTHUKH)) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pesepdopna no paccesHuro o-yactu brbmmorexa LTOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mo/ieIb aTOMa
but6mmorekxa [IOK
47 I1 b
OCTYTIaTRl bopa https://m.edsoo.ru/ff0d0afa
Wznydenne u noriomieHne (OTOHOB
48 I I/I}ll'lqe exojie aTOMeIlH co H(()ll)"O OBHSI bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BosmoBsle cBoiicTBa yacTuIl. BoJIHEI
. . bubmuoreka [{OK
49 ne bpoiinst. KopmyckynsipHO-BOITHOBOM

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




50

BBIHYXXJACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYUYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydyeHus. Biausxue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6ieMbl, MepCIEeKTUBHI,
AKOJIOTHYECKHUE aCIEKTHI SACPHON
SHEPTETUKHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpymisiii cton «®@yHaameHTaabHbIE
B3auMoJencTBus. EMUHCTBO
(bu3MUECKOil KAapTHUHBI MUPA»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHUS aCTPOHOMUMU.
[TpuknagHOoe 1 MUPOBO33PEHYECKOE
3HAUYE€HHUE acTpOHOMUU. Brn
3B&3aHOrO HebOa. Co3Be3nus, IpKue
3BE3/IbI, IIJIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas cuCTeMa




56

57

58

59

60

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CosiHua u 3B€371

3BE37bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON
MOCJIEZIOBATEILHOCTU. BHYTpeHHee
cTpoenue 38&31. CoBpeMeHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUU U
sBosrony ConHua u 3B€311

Muieunsiii [yt — Hama 'anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YEpHbIE IBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe nsnyuenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKN»

O6o06uaromuit ypok. Ponb dpuzuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0maromuii ypok. Ponb




(buznveckoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UUYECKOM
KapTUHE MHpa

O6o06maromuii ypok. Mecto

(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX IIPEICTABICHUN O IIPUPOAC

PesepBHbIil ypok. MarautHoe noie.

66
DNEeKTPOMarHuTHAs NHIYKIIHS

Pesepubiit ypok. OnTuka. OCHOBBI
67 CTIeUATBHON TEOPHH
OTHOCHUTEJIbHOCTH

Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DeMeHTHl aCTPOHOMUU H

acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1784
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