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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHOU Mporpammsl, mnpeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mnporpaMMbl 10 (uU3MKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM peE3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOAMMOCTb PEaU3alMKU MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMHU Y4YE€OHBIMM MpeaMeramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LIETU M3YYEHHS] (PM3MKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUSI Kypca (PM3HMKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 roJ1aM 00yUYEHUS;

e cojepkaHue yueOHoro mpeamera « Du3nKay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OONIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W acTpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YeHHUs HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOimero oOpa3oBaHUS
MOJIOKEH pAJl WIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK MPUHIUIBI €ro
IOCTPOEHUS.
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Hoes yenocmunocmu. B COOTBETCTBUM € HEM KypC SBIISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pas3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
bu3uKku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKHUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEIEHHUS HJIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (U3UYECKUE TeopuH ((popMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAILHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YYarolInuXcsl.
Jns  GazoBoro ypoBHS Kypca (U3MKHM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mMepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJd M3 OCOOCHHOCTEH IIJIAaHUPOBAaHUS U
ocHalleHus Kkabunera ¢Qusuku. Ilpm »>TOM oOecreunBaercs OBJAACHHE
OOYYarOMIMMHUCS YMEHHUSMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
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3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk W HHTETPUPYs 3HAHUSA U3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTECKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH I CUTyallMH IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpeIMETHOr0 KaOuWHeTa (U3HKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETA
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Pu3MKM HOIKHO OBITH
HE00X0aMMOe J1labopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUYECKHX PabOT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCTpanoHHoe oOopynoBanue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MIEPEUYNCIICHHBIX B MporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIEHHA ©W  MPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 00Opy/IOBaHME MJII YYEHUUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmmXcsa. TeMaTHYeCKne KOMILJIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SBJISTFOTCS:

e (opmMupoBaHuMe HMHTEpeca W CTPEMJICHUS OOYYAOMIMXCA K HAyIHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HHTEIUVICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POopMUpOBaHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHue TpenCTaBICHUNW O poONMHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.
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JlocTikeHne 3TUX 1elield oO0ecreunBaeTCsl pelleHueM CIEAYIOMUX 3a/ad B
npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

npuoOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(YU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKHE 3HAaHUSA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB pEIIEHHs PAa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOMIUX CaMOCTOATEIbHOE
co3anue (GU3NYECKON MOJEIH, aleKBaTHON YCIOBUSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHUHIIUIOB JAECHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUSA M IPOBEICHUS
duznyecKuX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHUS TOCTOBEPHOCTH MOMYUYEHHOTO PE3yIIbTaTa;

CO3/IaHWE YCIOBHUM JJIs1 pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (HU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.
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COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mnpupone. HayuHble mMeToAbl NMO3HAHUSA OKPYKAOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MopnenupoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HM3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemeliienne, CKOpoOCTh (CpeaHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHni U CI0KEHHE CKOPOCTEMN.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENWHOe IBrkeHue. I 'paduku
3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPE€HHUS, MNYyTH W MEpPEeMEIICHUS
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBoOoaHOE nasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHe MaTepuadbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon n wactora obparnienus. LleHTpocTpeMuTEeNNbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHbIC 1 PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cucTteMbl O0TCU€Ta, WILTFOCTPAIUS KHHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeobpazoBanne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHnue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGmionenue aBukeHUs Tena, OPOIIEHHOTrO IMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienue cKopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue nBuKeHUs Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeld  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HbroTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectu. llepas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABMKEHUU TEJIA B )KUJIKOCTH WJIU rase.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHNE a0COIFOTHO TBEPOTO Tea.

MOMEHT CuIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEIA.

TexHn4eckrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHCHHUE: NOAIIMITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHeHUME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpPMAIIHH.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpaIeHUS.

Tema 3. 3akonbl coxpanenus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUS HUMIYJIbCa.
PeakTuBHOE NBM>XEHHE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi »Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[loTeHunanbHas DHEpIusl. [loTeHunanbHas JHEprus YIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHuManpHass SHeprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHBIE W HENMOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TIBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon NOTeHIMAIBLHOM YHEPTUU B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
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TBEPJBIX TEJ U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpPHHM HJACaIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHU4ecKue yCTpOHMCTBAa M IPAKTHUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTNHEHUN.

OneIThl 10 MU PY3UHN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAIOIIHE CYILIECTBOBAHME MEXKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Monens, wiutocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPABHEHUE COCTOSHMS MJICATBbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii skcnepumenm, 1abopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE HM3MEPECHMI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TTapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padora. BHyTpeHHss
HEprus  OJAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonarue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.


mailto:mou36ekb@mail.ru

JenaprameHT obpasoBannst AxMuHucTpauuy r. ExatepunOypra
MyHHuIHIIAIEHOE aBTOHOMHOE 00111€00pa30BaTeNIbHOE YUPEXKACHHE CPeHss 00Ieoopa3oBaTenbHas mkona Ne 36 nm. M.I1.0aunIoBa
620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanuss SHEPrHM B TEIUIOBHIX MamuHax. Kodp@uUIMEeHT MoiIe3HOro
nercTBus TemwtoBod mammHbL. [{ukn KapHo m ero ko3¢ dUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPILICHHH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3meHeHue BHyTpeHHEH dHEpTUn (TeMIlepaTyphl) Tejla Mpu Terionepeaaye.

OneIT 1Mo anuabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHJeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEIIbHAs BJIAXXHOCTh BO31yxa. HaceimeHHslli mnap. YaenbHas TeIUioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpeMeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y AelibHas TerioTa rasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHayioB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 0THOCUTEILHON BIIAXKHOCTH BO3/yXa.
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Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. ToueuyHsblil 31€KTpUUECKUi 3apsi.
OnekTpuueckoe mnosne. Hanpsk€HHOCTh 3nekTpuueckoro mnojs.  [IpuHiun
CYHEPIIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anektpocraruueckoro  mods.  I[lotenmman.  Pa3HocTh
MOTCHIMAJIOB. [IpOBOAHUMKM H JIUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanexkTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMKkocTh. KongeHncaTop. DIeKTpPOEMKOCTh INIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTaTHUeCKas 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUSA dJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBUA CYIIECTBOBAHUSI JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBaTenpbHOE, MAapALIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.
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DJIEKTPOJBUKYIIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUSI METAJLIOB OT TeMrnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKWY. CobcTBeHHas U pUMECHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OneKkTpuyecKnuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHu4eckue YCTPOWCTBA U IPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJJICKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN THO/, FaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HATIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTHUBIJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepenue 3eKTpOABUKYIIEH CUIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEpPEHUE.
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Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabosa, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOUM mpupoje, nuddysus, ocmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJUTHYECKAS JHCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIHOJIb30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAUIUIIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPaHEHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJyYEHUS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIEC HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3alllMTa, 3a3€MJICHUE DJEKTPONpPHUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KUIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Macnummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[ToctossHHBIE ~ MarHUTHL.  B3aMMOAEMCTBUME  TMOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uWHAyKuuu. [IpuHnun cynepno3unuu
MAarHuTHBIX nosied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JUHUHA MAarHUTHOMN
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOI'O TIOJIS JUIMHHOTO MPSIMOIO0 NPOBOAHMKA U 3aMKHYTOIO KOJIBLEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabora cuisl JIopenia.
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SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEeKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHayKkuuu Papanest.

BuxpeBoe nsnekTpuueckoe Tmosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHMTHOM MOJIE.

[IpaBuno Jlenna.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuuecknue yCTpOMCTBA M IPAKTHYECKOE MPUMEHECHHUE: ITOCTOSTHHBIE
MarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPUTEIA 3JIEMEHTAPHBIX
YacTUll, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlewnictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne AelCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Kojaiedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
["apmonnyeckue konebanms. [lepumona, wactora, amrmumryga u ($aza KoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHHUYEeCKUMU U
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ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxarouux KojaeOaHusax. BeIHYKeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy)AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsHKECHHUS.

Tparcdopmarop. [IponsBoacTBO, mepeaada u MOTpPeOICHUE DITEKTPUUECKON
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHUYeCcKHe YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTHYECKUN MasITHUK).

Hab6nronenue 3aTyXamomux KojaeOaHHid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJICOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHM) JIJIst
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii skcnepumenm, 1abopamopuvie pabomul

HccnenoBaHue 3aBUCMMOCTH MEpUOJA MalbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3  IOCJHEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBus pacrnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JJMHA BOJHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CJIOBUS U3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHo#t BoiHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.
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[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMEHEHNE 3IIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi IUArHOCTUKA B TEXHUKE M MEIULIMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHCHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak KCTOYHHK 3BYKa.

HaGmronenue orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHU.

HccnenoBanre  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIoMJIEHUE, MOIsApU3alus, Judpakuns, HHTepPEepeHIIHs.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoenne n3oOpakeHUi B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxxHbIil coctaB 0enoro cseta. [IBer.

ColOuparomue U pacceuBaromiue JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYEcKash Ccujla TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHMYMOB B HUHTEpP(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.
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TexHuueckue yCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEHIETKA, OISPOHI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKpockona, TeJIecKona.

HaoOmronenue natepdepeHinm cBera.

Hab6mronenue nudpakxium crera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO AU(MPAKIUOHHON PEIETKH.

Habmronenue nossipusanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

W3mepeHne nokasaTesns NpeJoMIICHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIELHMAJIBHOW TEOPUM OTHOCUTEIBHOCTHA: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETA B BaAKyyMe€, MPUHILIUI OTHOCUTEIHbHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

OHEPrusi U UMITYJIbC PEIATHBACTCKON YaCTULIBI.

CBs13b Macchl ¢ HHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u 3HEprUN (HOTOHA C €70 YACTOTOM. JHEPTHS
U UMIyJbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gorodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.
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XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBa U MPAKTHUECKOE NpPUMEHEHHE: (HOTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3dexT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

CeTonuon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Inanerapuas mopens artoma. [loctynatel bopa. M3nmydeHune M MOTIIOLIECHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyroil. Buiel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJIA.

BousHoBEIE cBOMiCcTBa yacTull. Bosnbl ne bpoiinsa. KoprycKynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue tuHeNYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, 1abopamopusie pabomul

HaOmronenne MMHEHYATOrO CrIeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacma/ja.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
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OneMeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHUECKOE NMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (OTOTrpadusim).

Pa3zgea 8. JjieMeHTBI aCTPOHOMUH M aCTPOPU3NKHU

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOEe 1 MEPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Comune. ConHeyHast akTUBHOCThb. M ctounuk sHeprum ConHUA W 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPaJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUU U dBoonnu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoi. MeTtaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpe/IeNIeHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1st CeBEepHOro NOJyIIapus U IPKHUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0maromuiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHON M ATHYECKOU cepax nesTeTbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TEOPUHU
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B (opMHUpOBaHMHM MPEACTABICHUNW O (PU3MUECKON KapTHHE MHpa, MECTO
(bU3UYECKOM KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O MPUPOJIE.

MexnpeamMeTHble CBSI3H

N3yuenue xypca ¢usuku 0a30Boro ypoBHS B 11 Kimacce OoCyIIeCTBISETCS C
Y4ETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbI M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUE IUIOMIAIU IVIOCKUX (GUTyp U 00BEMA TEll.

buonocusn: »snexTpuyeckue SBICHUS B KUBOM IIpUpojie, KoJieOaTelbHbIC
JBUKECHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEIETKH, CIEeKTPAIbHBIN
aHaJIn3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX  PY/I,
(doTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU M.

Texnonocusa: JNWMHWUW DJEKTpOIlEpeaay, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIIMOHHAS I€Yb, pajap, paguonpuEMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpeaMeTa «Du3nukay TOHKHBI
OTpaXkaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTHA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIUTATEIHLHOUN ESITEIBHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEPECAX TIPakKIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aHMO/ICHCTBOBATH C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UACHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUcylero pu3sn4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 1O (PUBUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (OPMYJIMPOBATH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENCNATh e JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl M KPUTEPUU HX
JOCTHOKCHHSI,
BBISIBIIAIT  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTaTOB
IEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
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pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BIIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHUSMU M METOAaMH
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJCp)KaHUs, MPUMEHCHUIO Pa3IHMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHMEHECHUIO B PA3IMYHBIX YIEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI IJI JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh APAMETPhl M KPUTEPUN PEIICHHUSI;

aHAIM3UPOBaTh TOJNYYCHHBIE B XOJE€ PpEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEITLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKEe B TMPAKTUYECKYIO 00JacTh
KHU3HECITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OPUrHHAIBHBIC MMOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nnopmanmueii:

BJIa/ICTh HaBBIKAMH MOJIydeHUs WHPOpMAIUU (PU3UIECKOTO COJIEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATh TOWCK, aHaju3,
CUCTEMATHU3AIMIO U HMHTEPIpETaruio MHGOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MPE/ICTABIICHNUS,;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCITOJIB30BaTh  CPEJCTBA  WHMOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3aady  C CcoOMofcHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;
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co37aBaTh TEKCThl (PU3MYECKOrO COJACpPXKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy TIpEICTABICHUS I BU3yJTH3aIUH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYIIECTBIIATH OOLIEHUE HA YPOKax (U3UKU U BO BHEYPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHUMAaTh U MUCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIUBUIYaJIbHOU
padoThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX HAEWCTBHI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJIOI'0 YJI€HA KOJIJICKTUBA;

IIPUHUMATh LEJId COBMECTHOM  JCATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C YY4E€TOM MHEHHH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa U KaXKION0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3UMLUHAA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIITH MO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTu
(GU3UKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aj]1a4, MJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;


mailto:mou36ekb@mail.ru

JenaprameHT obpasoBannst AxMuHucTpauuy r. ExatepunOypra
MyHHuIHIIAIEHOE aBTOHOMHOE 00111€00pa30BaTeNIbHOE YUPEXKACHHE CPeHss 00Ieoopa3oBaTenbHas mkona Ne 36 nm. M.I1.0aunIoBa
620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

CIIOCOOCTBOBaTh (POPMHPOBAHUIO U TMPOSBICHUIO SPYAHIMH B 00JaCTH

(U3UKH, TTOCTOSIHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESTECIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUuIeKCHMM KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBAHUII;

WCITOJIB30BATh MPUEMBI peIICKCUU ISl OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
peIICHUS;

yMEThb OIICHUBATh PHUCKH W CBOEBPEMEHHO IIPUHHUMAThL pEIICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IMPH aHAINW3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI W apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NEeATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce gocTmwkKeHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢uU3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATILHBIN HUHTEJUICKT, MIPEITOIar afoIuit
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHWE, CIIOCOOHOCTH aJIalTHPOBAThCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO IIEJIH H
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE ACHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHUEC
JIPYTUX, YYUTHIBATH €r0 TIIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.
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INPEAMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenus B 10 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
UJCIBHBIN a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsij IPU PELICHUH (PU3NYECKUX 3a/1aY;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U
IEKTPOJMHAMUKH:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3aUMOJIeHCTBUE Tell, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJT IPU HArPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAJUIM3alus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHMS T'a3a [IPU €ro Harp€BaHWU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3Ys (DU3MUECKHE BETUYMHBI:
KOOpJIMHATa, MYyTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC T€Jla, KHHETHYECKasi HEPrus, NOTCHLHMAIbHAS 3HEPrUs, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPaBUIBHO TPaKTOBATh
(Gu3MYECKUl CMBICT HMCHOJIb3yEMbIX BEJIMYMH, WX OOO3HAUEHUS M E€IMHULIBI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHbIE TEIUIOBBIE CBOICTBA TE€JN U TEIJIOBBIE SBJICHHUS,
UCIONIb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIrsl XaOTUUYECKOro JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KOA(P(GUIMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOTO JBHUraTeNs; MNpH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (PU3MUECKUI CMBICT HCIOJb3YyEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUUMNHAM;

ONMCHIBATh U3YUYECHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsi,
AIEKTPUYECKOE T0JIE, HANPSXKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
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IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
TAaHHYI0 (PM3UYECKYIO BETUYNHY C APYTUMH BETMIMHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHILKIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXpAHEHHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
OPUHIUMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS HHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CJIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMINBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHs UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh HKCIEPUMEHTHI IO MCCIECAOBAHUI0 (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIONKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMBIT U
(bopMyIHpOBaTh BHIBOIBI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEHIHOCTEN U3MEPECHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXAY  (U3MUYECKUMH  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHMPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadKOB, AENaTh BRIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPU MPOBEICHUU HUCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOECKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;
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pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAILIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEr0O MHUpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIs COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTathb B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pacHpenessiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PAa3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYecKoi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUU 3apsijl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIAEPHAs
MOJIE/Ib aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU pPEIIeHUU (HU3UIECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHE SIBJICHUS (TIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWCTBUSI TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus U TOMIpU3alMs  CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHNUE, BOSHUKHOBECHUE
JMHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaINOaKTUBHOCTB;
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OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (U3UYECKUE BEITHMYMHBIL:
AIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYIIAA CHiia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTyIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KojeOannii B KoysieOaTeTbHOM KOHTYpe, 3apsij W CHia TOKa B TPOIECCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJeOaHUM, (OKyCHOE paccTOsiHUE W
ONTUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAUYCHHs U EJAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMIMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M TPOLIECCHI, HCIOIb3YS
bu3nUeckue BEIMYMUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJb3YEMbIX BEJIMYUH, UX OOO3HAUCHHMS M €IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE MPOIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOC/IEA0BATEILHOIO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIIMU, 3aKOH MPSIMOJIUHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHHME ODWHINTEHa miia Gortorddexra,
3aKOH COXPAHEHUs SHEPruU, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, MoctynaTtel bopa,
3aKOH paJIMOaKTUBHOIO pacmlaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHWE W YCJIOBHS (TpaHUIlBI, 00JIacTH)
MPUMEHUMOCTH;

OTPENICNIATh HANPABJICHHE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
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coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OMNBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C HCIIOJIb30BAHHEM
OpsIMBIX M3MEPEHMH: INpU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUpOBATh
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh MnpaBuia 0€30MacHOTrO TpyJa MPH IPOBEJCHUM HCCIECJOBAHUN B
pamMKax y4eOHOTO SKCHEpHMEHTa, Y4eOHO-MCCIENA0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACHATH (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXoAUMbIE NJisi €€ PelICHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJINYUHBI;

penaTh KaueCTBEHHbIE 33a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4yeOHBIX  3aJa4y  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS Y4EOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyto HH(POPMaLUIO;

OOBSICHATh NPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYMNIbl, PAUUMOHAIBHO pacHpenensiTb OOSI3aHHOCTH U
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IUIAHUPOBATL ACATCIIbBHOCTb B HCCTAHIAPTHBIX CUTyaAllUAX, AACKBATHO OLICHUBATDH
BKJIAJ] KaXKI0I'0O U3 YYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

e-mail: mou36ekb@mail.ru

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpPoOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O [TIO3HAHUS
bubmuorexa [JOK
11 ®u3KKa ¥ METOIbl HAYYHOT'O ITO3HAHHUS 2 https://m.edso0o.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Humamika https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fALbf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA y
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 (OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
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®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 IICKTPOCTATHIA 10 . 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 5IeKTpUYECKH TOK. TOKH B bubnnorexa [HOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 ‘

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
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11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHn4yeckne U SJIEKTPOMArHUTHBIC bubnunoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 S
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH
OCHOBBI crIeIIUAIBHOM TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH | ~ https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW OITHKHU 6 bu6mmoreka [IOK



mailto:mou36ekb@mail.ru
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

JenaprameHT obpasoBannst AxMunucTpauuy r. ExatepunOypra

MyHHLIUIIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHHE CPeaHsis 00iieodpasoBartenpHas mkoiaa Ne 36 um. M.IL.Oxunosa

620078, r. EkatepunOypr, yi1. Maneiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

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

bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOE PO S https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7 ngg;ﬁf;igﬁﬁfﬂcgk
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 ngj;ﬁf;i?ﬁﬁ £41007¢
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTsI
pecypcsbl
®Pu3nka — HayKa O IPUPOJIE.
Hayunbie MeT(})];[(I)I HO?I:)HapHI/Iﬂ 1 bubmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Posb 1 MecTo ¢uzuku B
bopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnorexa [JOK
Hay4YHON KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETPHOCTH JII0IeH
Mexannueckoe IBHKEHUE.
OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe masieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.
JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
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[Tpuniun otHocuTenpHOCTH ["anues.
8 HuepruanbHble CHCTEMEI OTCUYETA 1 bubmmorexa [IOK
pH . ' https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipunmun
9 CyIepIo3nuInu cuil. Bropoi 3akon 1 bubmorexa LHOK
JYHEP t + 2TOp . https://m.edsoo.ru/ffOc3be8
HproToHa 11711 MaTepUaIbHOW TOYKH

10 Tpernii 3akoH HproToHa 1151 1 bubnnorexa [JOK
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsoKecTu. IlepBasg xocMuueckas 1 bubmorexa [IOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenust. Koaddumuest tpesust.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lf)I HH )44 BI/I)P;CCHI/II/I 1 bubmmorexa [TOK

p P https://m.edsoo.ru/ffOc3f76
Tea B )KAAKOCTH WIIH rase
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. 1 bubnuotexa [JOK
MowmenTt cuisl. ITnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
NMitynbsc MaTepraIbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYEK. 1 bubnmuorexa [JOK
NMitynbC critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBIKEHME
PaboTa 1 MOIHOCTE CHJIBI.

16 Kunernueckast >HEprust MaTepUaaIbHON 1 bubmorexa LHOK

p p https://m.edsoo.ru/ff0c4502
Touku. Teopema 06 U3MeHEHUHN



mailto:mou36ekb@mail.ru
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

JenaprameHT obpasoBannst AxMunucTpauuy r. ExatepunOypra
MyHHLIUIIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHHE CPeaHsis 00iieodpasoBartenpHas mkoiaa Ne 36 um. M.IL.Oxunosa
620078, r. EkatepunOypr, yi1. Maneiesa, 134 ten. 8(343) 374-02-91,

KUHETHYSCKON OHCPIrun

e-mail: mou36ekb@mail.ru

17

[TorennmaneHas 3HEPrHUsl.
ITorennumanbHast 3HEPTUS yIPYro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

19

20

IloTenuuanbHble U HEMOTEHIIHAJILHBIE
cuibl. CBsA3b pabOThI
HEMOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPrumn

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHHEM MEXaHUYeCKOW SHEPTUu
TeJla Ha IPUMEpE PACTHKEHUs
PE3UHOBOTO KI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl
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23

24

MyHHLIUIIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHHE CPeaHsis 00iieodpasoBartenpHas mkoiaa Ne 36 um. M.IL.Oxunosa
620078, r. EkatepunOypr, yi1. Maneiesa, 134 ten. 8(343) 374-02-91,

Macca mounekyin. KonuuectBo
BemlectBa. [locrosuHas ABoraapo

TermoBoe paBHOBecue. TemnepaTrypa

u e€ usMmepenue. [llkana Temneparyp
Lenscus

JenaprameHT obpasoBannst AxMunucTpauuy r. ExatepunOypra

e-mail: mou36ekb@mail.ru

25

26

27

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE

MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 razay

29

30

H3omponecchl B UI€alIbHOM Ia3e U Ux
rpaduueckoe npeacTaBIeHue

BuyTpenusis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3meHenns. KonmdecTno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.

bu6mmoreka [IOK
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KonuyecTBo TemnoTs! mpu https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuabaTHBIN TIporece

33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 1 bubmumorexa [IOK
MIPUMEHEHHUE K U30IpolIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B

34 HpHp(I:I{e. Bropoiit I;aII(lOH 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c6230

TEPMOJINHAMHUKHI

35 [Tpunmun gevicteust u KII/ TermoBoit 1 bubmuorexa [JOK
MaIIHbI https://m.edso0.ru/ff0c600a

36 [ukn Kapuo u ero KI1/{ 1

37 DKoJ0ru4ecKue npooIeMbl 1
TEIIOAHEPTETUKHU

38 O6o6maromuit ypok «MomnekynsipHas 1 bubnmnorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
KontponbHas padoTa o Teme Bu6morexa [JOK

39 «MonexynspHas ¢puznka. OCHOBBI 1 1 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooOpa3oBaHue U KOHIEHCALINS. 1 bubnuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOGConoTHas M OTHOCHUTENIbHAS

41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c64d8

nap
TBépnoe teno. Kpucramimueckue n

42 amopdHbIe Tena. AHU30TPONHS 1 bubnnorexka [JOK
CBOMCTB KpuUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
Kpuctayasl. CoBpeMEHHbIE MaTEpPHUAIIBI
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[TnaBiaeHue U KpUCTATA3AITHS.
43 V nenpHas TEIUIOTA [JIABICHUS 1 Bubmaorexa ITOK
A ' https://m.eds00.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 % 0 1
PABHCHHE TCIIIOBOTO Daslanca hittps://m.eds00.ru/ff0c6820
DneKkTpu3zanus Tei. JNeKTPUIECKUn
45 3apsn. JIBa BHIa SJIEKTPUYCCKHUX 1 bubmorexa [JOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKHU, TUIIEKTPUKH H
46 H(I)DJ'I ﬂOBO HIfKI/I 3a1f(1))H COXpaHEHUA 1 bubnmorexa LOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsija
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kymnona. ToueyHnIN diIeKTpUdYeCKU 1 bubmmorexa LHOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu 1 bubnuoreka [IOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 31eKTpOoCTaTHIECKOTO
49 noiist. [Toreniman. PasHocts 1 bubmmorexa [IOK
) PG https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI(l:KOM noljle 1 bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh
. bubnmoreka [JOK
1 . K 1
> IneRTpoSMKOCTS. Kopercatop https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTD IJIOCKOTO 1 bubnmoreka [JOK
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53

KOHJEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHJICHCATOpa

JlabopaTtopHast pabota "HU3mepenue
3JIEKTPOEMKOCTH KOHAEHcCaTopa"

e-mail: mou36ekb@mail.ru

https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBATHHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DneKTpocTaTHUecKast 3allluTa.
3a3eMiIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

56

[TocnenoBarenpHOE, TapaLIECIBHOE,
CMEIIaHHOE COeTMHEHHE
MpOBOIHUKOB. JIaGoparopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

PaGota u MOIITHOCTD 3IEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa A1 TOJTHOM (3aMKHYTO )
anekTpuueckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbiit ypok. KonTponbHas

bubmuoreka [JOK
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60

pabota 1o Teme "DiekTpoauHaMuKa’ /
Bcepoccuiickas mpoBepouHas pabota
Ob6o06maromuit ypox
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas pabora

e-mail: mou36ekb@mail.ru

https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/Iﬂ MECTAJIJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexona. I1osynpoBoTHUKOBBIE
npuOOpbI

DNEKTPUYECKUM TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DIIEKTPOIIN3

DNEKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENbHBIN pa3psa. MomHus.
IIma3zma

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKH
0e301acHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc
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KonTponbhas pabota no teme
67 «nektpocratuka. [locTositHHBIN 1 1 bubnnoreka [HOK
ANEKTpUYECKU TOK. TOoKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»
68 PesepBHblii ypok. O6001maromuii ypok 1 bubnmoreka [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
[MPOTPAMME
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11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoxa Bcero Konrponbnvie  Ipaxririeckie II/Il:;:eHI/IH :)I;I[()l;l;zzzlfenbﬂue
padoTbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X
B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMUTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C
TokoM. OmBIT DpcTeaa. 1 bubnnorexa [JOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJSI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.
JlaGopatopHnas pabora 1 1 bubmuorexa [JOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»
JlelicTBME MarHUTHOTO ITOJIS Ha
JBUKYIIYIOCS 3apsSyKEHHYIO YacCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarauTHas HHAYKIUs. [loTok 1



mailto:mou36ekb@mail.ru
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JenaprameHT obpasoBannst AxMunucTpauuy r. ExatepunOypra
MyHHLIUIIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHHE CPeaHsis 00iieodpasoBartenpHas mkoiaa Ne 36 um. M.IL.Oxunosa
620078, r. EkatepunOypr, yi1. Maneiesa, 134 ten. 8(343) 374-02-91,

BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM WHTYKITHI)

e-mail: mou36ekb@mail.ru

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

NunykTUBHOCTB. SIBICHUE
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb,
YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs [1€Yb

10

O6o0maromuii ypok «MarautHoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ UHIAYKOUS)

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbnas pabota mo teme
«Mar"gurtHoe 11oJe.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/ISI»

CB0OOIHBIE MEXaHHUECKUE
kosnebanus. ['apMoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58

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

13

Jlaboparopnas pabota
«HccrenoBanue 3aBUCUMOCTH
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14

15

nepuoja MajbIx KosiebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpPC

e-mail: mou36ekb@mail.ru

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIeHHBIE
MexaHudeckue konebanus. Pesonanc.
BbIHyXI€HHBIE 3JIEKTPOMArHUTHBIE
KoseOaHus

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYyCOUJAIbHBIN
MEepEeMEHHbIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOIIEE 3HAUECHHUE CUJIbI TOKA U
HaIpsHKEHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussozacrso,
nepeava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUH 3JIeKTponepenady

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



mailto:mou36ekb@mail.ru
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MyHHLIUIIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHHE CPeaHsis 00iieodpasoBartenpHas mkoiaa Ne 36 um. M.IL.Oxunosa

JenaprameHT obpasoBannst AxMunucTpauuy r. ExatepunOypra

620078, r. EkatepunOypr, yi1. Maneiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

DKOJOTHYeCKHe PUCKU TPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
20 Kynbrypa ncnonbs3oBanus 1
3JIEKTPOIHEPTUHU B OBCEIHEBHOM
KHU3HH
MexaHuuyecKkre BOJIHBI, YCIOBHUS
91 pacnpoctpanenus. [lepuoa. Cxkopoctsb 1 bubnnoreka [JOK
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh 1 bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBOMcTBa 1 ckopocTs. [llkana 1 bubmorexa LOK
https://m.edsoo.ru/ffOccfeQ
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TeneBuaeHus. Pa3Butre cpeacts 1
cBs3u. Pagnostokamus
o5 KonrtponbHas pabora «Konebanus u 1 1 bubmuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHUE
26 CBETA B OJTHOPOJHOM Cpee. 1 bubnuotexa [JOK
ToueyHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenune 1 bubnworera LHOK
5 https://m.edsoo.ru/ff0cd4e0
n300pakeHM B TUIOCKOM 3€pKalie
28 [Ipenomnenue ceera. [ToaHoE 1 bubnuorexa [JOK
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BHYTpeHHee oTpakeHue. [IpenenbHblii https://m.edsoo.ru/ff0cd7f6
YTOJI [IOJIHOTO BHYTPEHHETO
OTpaXKEHHUs
29 JlaboparopHas padota «3mepenue 1 1 bubmmoreka [JOK
MOKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3obpaxeHuii B
30 nmuH3e. DopMyia TOHKOW JTUH3EI. 1 bubmorexa HOK
https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTuH3bI
Jlaboparopnas pabota
31 «MccrnenoBanue CBOCTB 1 1
M300paXKEHUH B TMH3AX)
Hucnepcus ceeta. Cll0KHBIN COCTaB
30 6enoro csera. LIer. JlaboparopHas 1 1
pabota «Habmtoienue nucrepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius 1 bubmmnoreka [HOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. 1 bubmmnorexka HOK
[Tonsapwuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U 1
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaccuueckoi MexaHuku. [loctynarsl 1 bubmmoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 1 bubmuoreka [IOK
3ameUIeHHe BpEMEHU U COKpAILlEHUE https://m.edsoo.ru/ffOcfa42
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JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTUnbl. CBsA3b MAcChl C SHEPTUEN U 1 buGnuorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Kontponbnas padota «Onrtuka.
39 OCHOBBI CIICIIHATIBHOM TCOPHH 1 1 bubmorexa [JOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus 1 bubnuoreka [{OK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnunoreka LIOK
41 . A.T. 1
porosdpexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodrddexra. YpaBHeHHUE
42 BﬁHmTegHa n(is)lq)(poma(i)(gema 1 brbmmorexa LTOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
JlaBnenne cBera. OmbiTel [1. H.
43 JleGeneBa. Xumudeckoe AeicTBIE 1 bubmorexa HOK
AeBa. oy https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPUMEHEHHE:
44 1
(b oTORIEMEHT, POTOAATUHK,
coJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI 1 bubmuoreka [{OK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Monenrs atoma TomcoHa. OnbBITE
46 Pesepdopna o paccesHuro o-4actu 1 Bubmmorexa [IOK
PROPA P a https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
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bubnmoreka [IOK

47 Hocrynatsi bopa L https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToOHOB

48 npn};lpexone aToMma ¢ ozLH:)bro YPOBHS 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha apyroil. Buasl ciekTpoB
BonHoBrble cBolicTBa yactuil. BoHbI

49 ne bpoitna. Kopnyckyinsipao- 1 bubnnorexa [JOK
BOJIHOBOM nyanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTYy4CHHE
OTtkpbiTHE paguO0AKTUBHOCTH. OMBITHI

50 Pe3ell):)(bopz[§ 10 OTIPEICIICHUIO COCTaBa 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUCHHS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydyeHus. BiausHue 1
PaOaKTUBHOCTH Ha )KUBBIS
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacna. 1 bubmuoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-uznyueHue
DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

SInepHEle peakuu. JaepHBIN
53 peaIfTop. l?lp06J'IGMI>I, neI;)cneKmBm, 1 Bubmmorexa [IOK
N https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPTEeTUKU

54 OneMeHTapHble yacTUlbl. OTKpBITHE 1 bubnmoreka [JOK

MO3UTPOHA. MeTO bl HAOTIOICHUS U https://m.edsoo.ru/ff0d0e38
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55

56

57

58

59

pPErucTpanuy 3J€MEHTAPHBIX YaCTHII.
Kpyrasriit cton «@yHaaMeHTalIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3nvecKoil KapTHHBI MUPa

DTarsl pa3BUTHUS ACTPOHOMHUH.
[TpukinagHOEe 1 MUPOBO33PEHYECKOE
3HaYeHHEe acTpOHOMHHU. Buj
3BE31HOTO HeOa. Co3Be3aus, IPKHE
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

Counuue. ConHeunass akTUBHOCTD.
Hcrounuk sHeprun ConHIa U 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIABHOU
IIOCJIEI0BATEIBLHOCTH. BHYyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
IIPEJICTABICHUS O IIPOUCXO0XKICHUH U
sposrrornu CoJtHIa U 3BE3T

Muneunsiii Ilyte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B SIPaX TajJaKkTUK

Bcenennas. Pas0Oeranue ragakTHK.
Teopus bospioro B3pbiBa.
PennkroBoe uznyueHue.
MeraranakTuka

e-mail: mou36ekb@mail.ru

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT
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62

63
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KontponbHas padota «2JIeMEHTHI
aCTPOHOMUU U acTPOPUIUKK»

O6o06maromuit ypok. Ponb dpusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdhepax NesaTeIbHOCTH
yeJIoBEKA

O6o6maromuii ypok. Pois u Mmecto

(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM Hay4yHOU KapTUHE MHpa

e-mail: mou36ekb@mail.ru

64

O6o6maromuii ypok. Pois
¢busnueckoil reopun B GopMHUpPOBAHUU
MPEJCTaBICHUN 0 (PU3NUECKOM
KapTUHE MHpa

65

O606matonuii ypok. Mecto
¢u3nyecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O PUPOLE

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHask MHIYKIUS

PesepBHbiitl ypok. OnTuka. OCHOBBI
CHenuaIbHON TeOpun
OTHOCUTEIbHOCTH

Pesepnsrii ypok. KBantoBas (usuka.

DJeMeHTHl aCTPOHOMUU U
acTpo(U3HUKH
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Koxa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro

00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi
pe3yJbTara

JleMOHCTPUpOBaTh HAa IPUMEPax pOJAb M MECTO (U3UKH B
101 (OpMHPOBAaHMU COBPEMEHHON HAy4YHON KApPTUHLI MHUPA, B Pa3BUTHH
' COBPEMEHHOM TEXHUKHM M TEXHOJIOIUH, B MPAKTHYECKON J€ATEIbHOCTH
nroaen

VYHTHIBATH TPAHMIBI IPUMEHEHUS U3YUYECHHBIX (U3NUECKUX MOJIENIEH:
MaTepuanbHas TOYKa, MHEPLUUAIbHAs CHCTEMAa OTCYETA, aOCOIIOTHO
10.2 TBEPJIOE TEJO, UICANbHBIN I'a3; MOJIEIN CTPOEHUS Ta30B, KHUIAKOCTEH U
TBEPIABIX TEJ, TOYCYHBIM DJIEKTPUUECKHN 3apsi — OpU  PELICHUU

(I)I/I3I/I‘IGCKI/IX 3aJga4

Pacno3naBath ¢uzmyeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-KHHETHUYECKON TEeopuun
CTpPOCHHSI BEIIECTBA W  DJJIEKTPOJUHAMHKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHHE, CBOOOJHOE IaJeHHE
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
103 muddys3us, OpOYHOBCKOE JBHMIKEHHE, CTPOCHHME HKHJIKOCTEH W
' TBEPABIX  TeJl, U3MEHEHHEe 00bEéMa Tel TMpU  HarpeBaHUU
(oxJakieHnu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allMs, KWUIEHHE, BJIAKHOCTh BO31yXa,
MOBBIIICHHUE JaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXAYy IapamMeTpaMu COCTOSIHHS Ta3a B H30MpPOIEeccax;

QJICKTpU3anus TeCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJb3ys (U3HUECcKHe
BEJIMYMUHBI: KOOpAUHATA, MYyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tejla, KHHETHUYECKas DJHEprus,
10.4 MOTEHLIMAJIbHAs JHEpPrus, MeXaHudeckas paboTa, MexaHH4yecKas
' MOIIIHOCTb; IIPYU OMUCAHUH IMPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
UCHOJb3yEeMbIX BEIMYMH, MX OOO3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BEIn4YnHaMun
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10.5

10.6

OnucelBaTh M3y4EHHBbIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIE
SBJIGHUS, UCHOJb3ys (U3MYECKUE BEIMYMHBL: JIaBJIeHHE Ta3a,
TEeMIlepaTypa, CpEIHsAs KHHETUYECKas DSHEpPrusi XaoTUYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dSHeprus, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U €IUHUILbl, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BCJIIMYHMHAM

OnucelBaTh W3ydEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA U
QNIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JNEKTPUYECKOE noJe,
HAaIpsOKEHHOCTh  MOJIA, IOTEHLMANI, PAa3HOCTh IIOTEHLHAIOB; IIPH
ONHMCaHUM NPAaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOJIb3YEMBbIX
BEIMYMH, WX OOO3HAYEHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMHA

BCINYMNHaMN

10.7

10.8

AHAJIIN3UPOBATDb (1)I/I3I/I‘I€CKI/IC npoueccol M SABJICHUA, MCIIOJIb3Yys
(u3nuecKkre 3aKOHbI ¥ MPHUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHa, 3aKOH COXpaHEHUsS MEXaHHYECKON IHEpruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHIUII CYIICPIIO3UIIMN CUJI, TPUHIHAIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeHEe KUHETUYECKOM SHEPruy TEIUIOBOrO JIBUKEHUSI MOJEKYNI C
aOCOJIIOTHOM TEMIIepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs SJIEKTPUYECKOro 3apsiaa, 3akoH KyloHa; mpu stom
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIE MPHUHLUIBI JEHCTBUS MAaIUH, HPUOOPOB H
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HUCIIOJIBb30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
5ToM (GOopMYIHpOBaTh NpodieMy (3alady) MW THIOTE3y Yy4eOHOro
9KCHEpPUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

000py10BaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI
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10.10

10.11

10.12

OCYH.[CCTBJ'IS[TL IIpsAMbI€ W KOCBCHHBIC H3MCPCHUIA (1)I/ISI/ILIGCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTB OIITUMAJIBHBIN CITIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3MUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHMPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCUMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOJIUI U Tpa(UKOB, J1e1aTh BHIBOJIBI 11O

pe3yJibTaTaM UCCIIEA0BAHUS

CoOmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

HU3MCPUTCIIbHBIX YCTpOﬁCTB u na60paT0pHor (6] 060py,[[0BaHI/I$I

10.13

10.14

10.15

10.16

Pemarp pacuérHbie 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCIIONB3Ysl (PU3MYECKHEe 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL 3a/Ja4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJECNb,  BBIICIATH
¢du3nyeckre BeNMYUHBI B (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PAcU€Thl U OLEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYCHUS

(bu3nuecKoil BeTUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTpAaUBAaTh JJOT'M4YCCKHU
HETIPOTUBOPCUNBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTH U (bHSI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpH  pelIEHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NpPEJACTaBICHUsS Y4eOHOW W HAy4YHO-TIOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO

[IpuBoANTH HpHUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS MU
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEJICHUS B OKpY KaloIlei cpeie
PaGoTtate B rpymnie ¢ BHINOJIHEHUEM PA3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh ~ pabOTy  TPYIIBI, PalMOHATIBHO  PACHpPEIeNiTh

00s3aHHOCTH U IIaHUPOBATE ACATCIBHOCTE B HCECTAHAAPTHBIX
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CUuTyalnudax, aJ€KBaTHO OICHHMBATH BKJIaJ KaXJA0ro M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoi mpoodIeMbl

11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanusi

111

11.2

JleMOHCTpHpOBAaTh HA TpUMEpax poib W MecTo (U3MKH B
(GbopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHKHU M TEXHOJIOTHH, B MPAKTUYECKON AESITEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHHS U3yUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEUHBIN AJIEKTPUUYECKUI 3apsij, sepHas MOJENb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SiApa MPH peIeHNH (prU3nIecKux 3aaa4d

11.3

11.4

PacniosnaBate ¢u3uueckue siBiIeHUsS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pu3MKu:
UIEKTPUUECKasi HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEWUCTBUS  TOKa, B3auMo/IeiicTBHE MarHuTOB,
ANIEKTPOMAarHuTHas WHAYKLHWSA, JEHCTBHE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsif, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpeloMJIeHue, uHTepdepeHuus, audpakuus U
MoJIApU3allusl CBeTa, AMCIEPCHUsl CBETa, (OTOAIEKTpUUEecKUil 3 dext
(poroaddexTt), cBeTOBOE HaBieHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToOMa BOJXOpPOJAA, €CTECTBEHHas UM  MCKYCCTBEHHas

PAaauOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJEKTPUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (TMPOIECCHI), HCIOJIB3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHnmanoB, DJIC, pabota TOKa, WHAYKIHS MarHHUTHOTO
oy, cuiaa Awmmepa, cuwia JlopeHna, WHAYKTHBHOCTh KaTYILIKH,
9HEPrusl NIEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa

KoJieOaHUH B KOJIeOATCILHOM KOHTYPC, 3apda U CHUJIa TOKA B MPOLECCE
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rapMOHHUYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, boxycHoe
paccTositHUE W ONTUYECKas CUJIa JIMH3bI; MPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJB3YEMBIX BEJIHYWH, HX
0003HAYCHUS W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU BETMYUHAMU

115

OnwuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA W IIPOLECCHI, UCIIOJIb3Yys
(bl/ISI/ILICCKI/Ie BCIIMYUHEBI: CKOPOCTh JJICKTPOMAIrHUTHBIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUusd W HMIIYJIbC q)OTOHa, nepunon
nmoiaypacmnaga, OSHEprusgs CBA3M ATOMHBIX SAACP;, HpHU  OIMMUCAHUU
IIpaBUJIBHO TPAKTOBATbH (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
uX 0003HAUYEeHHA U CAUHUILIBI; YKAa3bIBATb (1)OpMy.]'I]':>I, CBA3BIBAIOIIUC
JaHHYIO (1)I/IBI/II-I€CKYIO BCJIIMYMHY C APYTHUMU BCIMYMHAMU, BBIYUCIIATH

3Ha4YCHHUE (PU3NUECKON BETUIMHBI

11.6

11.7

11.8

11.9

11.10

Ananmu3upoBaTh (U3WYECKHE TPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckne 3aKOHBl M OpUHOUNBL:  3akoH Oma,  3aKOHBI
[IOCJIEIOBATEILHOIO W MAapajUICIbBHOIO COEAUHEHUSA IIPOBOJHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 2J€KTPOMarHUTHON MHAYKLIHMH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroapdexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIyJIbCAa, 3aKOH COXPAaHEHUs DIIEKTPUYECKOrO 3apsla, 3aKOH
COXpaHEHUs  MAaccoBOrO0  4YMcia, mocryinarel  bopa,  3akoH
PaguMOAaKTUBHOIO pacrajga; IMpH JTOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1IBI, 00J1ACTH) IPUMEHUMOCTH

OHpe,[[eJIHTB HaIllpaBJICHUEC BCKTOpPAa HWHAYKIMK MAIrHUTHOI'O IIOJIA

MIPOBOJIHMKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/Ie, co3agaBacMoOC  INJIIOCKHM

3€pKaJiOM, TOHKOW JIMH301

BhBINOMHATE SKCIIEPUMEHTHI IO MCCIIE0BaHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IpU
5ToM (GopMyIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
9KCHEpUMEHTa,  COOMpaThb  YCTaHOBKY M3  TNPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OCYH.[CCTBJBITL npsaMbI€ W KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpeHUus M
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HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKU HOFpCHIHOCTCfI H3MepeHHI>'I

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIOJIb30BAHHEM
NpsAMBIX ~ M3MEPEHUH; TMpU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
(buKcUpoBaTh PpPE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3NIECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

ucciacagoBaHus

11.12

11.13

CobmomaTe mpaBuia 0Oe30macHOTO Tpyna MpH  [POBEICHUU
UCCIIEIOBaHUII B paMKax y4eOHOro »SKCIIEpUMEHTa, Yy4eOHO-
HCCIIEZI0BATEILCKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHUEM

MU3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaHUS

Pemarp pacuérHble 3a1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONIB3Ysl (PU3WYCCKUE 3aKOHBI W TIPUHIIUIBI, HAa OCHOBE aHAN3a
yCIOBUSL  3aladydl  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICIATH
(du3nyeckrue BeNUYUHBI U (HOPMYIIbI, HEOOXOUMBIC IJIsl €€ pelIeHHUs,
MPOBOJUTH PacU€Thl M OLEHUBATH PEATHHOCTH MOJYYEHHOTO 3HAYCHUS

(hU3HYECKOI BETUIMHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a/1a4H: BBICTPANBAaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKIACHUN C OMOPOM HAa WU3yYEHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?»I/I‘ICCKI/Ie SABJICHUA

11.15

Hcnonp3oBarh mpu pelmieHud yuyeOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOpPMALIMOHHBIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpETallMi M MpeACTaBICHUS y4yeOHOM W Hay4yHO-NOMYJISIPHOM
HH(OpMAaLIMY, MOJIYYEHHOM U3 pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIy4aeMyr0 HH(OpMaIuio

11.16

11.17

11.18

11.19

OOBACHATh MPUHUUIBI AEMCTBHUS MAaIIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pPa3nyarh YCIOBUS UX OE30MAaCHOTO HMCHOJIb30BAHUS B

HOBCEIHEBHOM KU3HU

[IpuBoaMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 370pOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PabGoraTts B rpymme € BBIIOJIHCHHUCM PAa3JINYHBIX COLHUAJIbHBIX pOJ'ICfI,

IUIaHUpOBaTh ~ paboTy  TpYINObl,  pPalHOHAIBHO  PACHpENENATh
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00S13aHHOCTUH U INIaHUpOBaTh  ACATCIIBHOCTE B HECTaHAAPTHBIX
CUTyalluAaXx, aACKBATHO OLCHHMBATh BKJIAJ KaXI0ro H3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaEMOI IPOOIIEMBI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa nposepsiemoro

HpOBeprEMLIe IJIEMEHTHBI COACPKAHUSA
pa3aejia JIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoge. Hayunbie
11 METObI MMO3HAHMS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MopenupoBanue (PU3MUECKUX SBICHUH W

1 npoueccoB. Hayunsie runoressl. Ousndeckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cooTBeTcTBUs. Pomp m Mecto ¢usuku B

(hopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KapTHHBI MUpa, B IPaKTUYECKON

JIeATEILHOCTH TIOAeH

2 MEXAHUKA

##Par#KITHEMATUKA

Mexannueckoe aBmxeHue. OTHOCUTEIBLHOCTD
211 MeXaHn4uecKoro asmkenusa. CucreMa oTcUéTa.

Tpaexropus

Ilepemenienne, CKOPOCTh (CPEIHSS CKOPOCT,
MTHOBEHHas ~ CKOPOCTb) M YCKOPEHHE
2.1 2.1.2 MaTepHaIbHOH TOYKH, X IPOEKIMU HA OCH
CHCTEMBI KOOp/IMHAT. Crnoxenune

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
913 MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,

YCKOPCHUA, nyTH n NEepCMCIICHUA
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MaTepI/IaJII)HOﬁ TOYKH OT BPEMCHU

214 CBoOopgHoe majienue. Y CKopeHue CBOOOTHOTO

najgcHus

KpuBonnHeliHoe nBUxeHHE. PaBHOMepHOE
JBIDKEHUE  MaTepUalbHOHM  TOYKM IO
2.15 OKPY’KHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHas
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMHUTEIIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
2.1.6 JIBIDKCHHUE CHApSAOB, IICMHBIE M PEMEHHBIC
nepenavyn
IIpakTuueckue paboTHI. H3mepenne
MT'HOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOIIEHUS MEXAY MyTSIMH, MPOWICHHBIMU
TEJIOM 33  [OCJICJOBATCIbHBIC  PaBHBIC
2.1.7 MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JMBUKCHUHM C HAa4aJIbHOM CKOPOCTBIO, PaBHOM
Hynto. M3yueHnue NBUKEHUS MIapHKa B BA3KOMN
KUaKocTh.  V3ydeHWe — JIBWDKEHUS — TeJa,

OpOIIEHHOT0 FOPU30HTAIBHO
##PartH# IMHAMUKA

[punnmn OTHOCUTEIBLHOCTH Tanunes.
221 [TepBriit  3akon Hprorona. HWueprmanbHbie

CHUCTEMBI OTCUETA

2592 Macca tena. Cuna. IIpuHnoun cynepnosunuu

CHUJI

2.2 Bropoii 3akoH HproroHa nms MarepualbHOU
253 TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaIbHBIX TOUCK

224 3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.
HCpBa}I KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUd
CKOJBXKEHUST U  CHJIA TPEHUS  IOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

2.2.10

HOCTyHaTeJIBHOG " BpamaTCJIbHOC ABHUIKCHUC

a0COJIIOTHO TBEPOTO TeJa

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALIECHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuyeckue padoTel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH TUIOCKOCTH TIOX
JeiicTBeM HecKolbKuxX cui. HccnenoBaHue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOIIMUX
B JeOPMHUPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jeopmarium.
HccnenoBanue yciioBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIECTO OCh BpallilCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUagbHBIX ToueK. MMmynbc cuiasl u
M3MEHECHHE UMITYJIbCa Tella
3.2 3akoH coxpaHeHuss wummyinbca B HCO.
vl PeaxTuBHOE IBIMIKCHUE
2.3.3 PaGoTa cuitbl
2.34 MoOIIHOCTE CHIIBI
235 Kunetnueckas sHeprus MaTepuaibHON TOYKH.
o Teopema 0 KHHETHYECKON YHEPTHU
[MotennmansHass odHeprus. I[loTeHuuanbHas
236 SHEprus yIpyro nehopMUpPOBAaHHON

NPYKUHBI. IloTenunanbHas SHEprud TCJia

BOJIM3U OBEPXHOCTH 3eMIIU
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HOTGHHI/IaJ'IBHBIe N HCIOTCHLMAJIBHBIC CHIIBI.

CBsi3b  paboThl HEMOTEHIMAIBHBIX CHJI C

2.3.7 M3MEHEHUEM MEXaHUYECKOMN SHEPTUH
CHCTEMBI TEJL. 3aKkoH COXpaHCHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

230 TexHuyeckue ycTpoWCTBa: JBUKEHHE PAaKeT,

- BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[IpakTuyeckne paboTel. V3ydeHue CBsI3U

2310 CKOpOCTe Ten TMpu HEYNpyroMm yaape.

HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

H3MCHCHHEM MEXaHHYECKOM OHCPIuu TCjia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#H#Par###OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN
OcHoBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
311 nemwkenue. uddysus. Xapakrep IBHOKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Mogenu CTpoeHHs Ta30B, KHJIKOCTEH U
3.12 TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX MoJiesei
Macca wmonekyn. KonudectBo BermiecTBa.
N [TocTostnuast ABoraapo
- TennoBoe paBHOBecue. Temmeparypa u eé
S n3Mepenue. [llkana remmneparyp Llenscus
Mogens  uwapeanpHOro  ra3za.  OcHOBHOE
3.15 yYpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
3.1.6 KMHETUYECKOW 3HEPTUU TEIIOBOTO JBUKCHMUS
gactul] ra3a. [llkamna remneparyp Kensuna
317 VpaBuenue Kianelipona — MeHneneesa.

3akoH /lanbTOHA
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I"a3oBble 3akoHBI. M30mporieccsl B UI€aIbHOM
3.1.8 raze ¢ MOCTOSHHBIM KOJUYECTBOM BEILECTBA:

M30TepMa, u30Xopa, nzodbapa

319 Texunuueckue YCTpOMCTBA: TEPMOMETD,
o OGapometp

[Ipaktuyeckne paboTel. M3Mepenue Macchbl
3110 BO3/JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

pa3peKEeHHOTO Tras3a
OCHOBbI TEPMOJIMHAMUMKNU
TepmoauHamMuueckass cucrema. BHyTpeHHsA

3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHCTEMBI H

CITIOCOOBI €€ N3MEHEHUS

329 KonunuectBo Temnotel U padora. BHyTpeHHss
SHEprus 0JIHOATOMHOTI'O UJ€aJIbHOI0 Tra3a

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
323 KOHBEKIHUS, M3IydeHue. TertoéMKOCTh Telna.
YienpHas TemI0EMKOCThH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

IIepBb1it 3ak0H TepmoanHaMuKuU. [IpuMeHenne
IIEPBOIo 3aKOHa  TEPMOJUHAMUKHU K
3.2 3.2.4

n3ornpoueccam. ['paduueckas mHTEpnpeTaus

paboTs raza

TennoBble Mamuubl. [IpuHIMOBL AEHCTBUS
TerIoBbIX MamuH. [Ipeobpa3zoBaHus 3HEpPruu
3.25 B TemwioBbix MammHax. KoadpounueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7 TexHnueckue yCTpOWCTBA: JIBUTATEIb
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BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[IpakTuueckue padorsl. U3mMepenue ynenbHOM

TEINIOEMKOCTH

##HPar##H# AI'PETATHBIE COCTOSHUWA BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

331

3.3.2

3.3.3

[TapooOpazoBanue n koHaeHcanws. Vcnapenue
u KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KHMIICHHA OT JaBJICHUA

AOCOIIIOTHAE W OTHOCHUTEIBLHAS BIIAKHOCTH

BO31yxa. HachlmeHHsIit map

TBéEpnoe TEJO. Kpucrannuueckue 51
amMoppHbie Tena. AHHU30TPONHUS  CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTaJUIbIL.

CoBpeMeHHbIE MaTeprallbl

3.34

3.35

3.3.6

[InaBnenve u KpuctayuM3auus. Y JenbHas
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHUe TeIoBoro 6aisaHca

TexHuueckue yCTpONCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJOTUH
MIOJIyYE€HUsI COBPEMEHHBIX MAaTE€pUAJIOB, B TOM

YU CJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTHHN

3.3.7

[IpakTuueckue paboTHI. H3mepenune

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

41.1

412

OnekTpu3anus Tel. JIEeKTpUIecKui 3apsaa. JBa
BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKY, TUBJIEKTPUKU u

MOJYTPOBOITHUKH

4.1.3
4.1.4

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

Bsaumonericteue 3apsinoB. 3akoH Kynona
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415

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTD
3JIEKTPUYECKOIO IOJIAL. [TpuHIHN
cynepno3unuu.  JIMHUKM — HAOPSHKEHHOCTH

QJICKTPHUYCCKOI'0 I10JIA

4.1.6

4.1.7

4.1.8

PaGota cui  DIEKTPOCTATUYECKOTO  TIOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHMKK M NUANEKTPUKH B IMOCTOSHHOM
JIEKTpUYECKOM  mosie.  Jluanekrpuyeckas
MIPOHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpencarop.

DNeKTpOEMKOCTh  TUIOCKOTO  KOHJICHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

4.1.9

4.1.10

TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
3JEKTPOMETP, SJEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED

IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBINA DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Vcnosus CYHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 aJIeKTpruyeckoro Toka. Mcrounuku toka. Cuna
TOKa. [IoCTOAHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
o DJEeKTpUYECKOe COMPOTHBICHUE. Y IENbHOE
o COIIPOTHUBJIEHUE BEIECTBA
424 [TocnenoBarenbHOE, napaiesbHoe,
o CMEIIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlkoyis
4.2.5
— Jlenna
4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA
427 anekTpoaBmwkymas cuna (manee — I/C) u

BHYTPCHHEC COIPOTHBJICHUC MCTOYHHKA TOKaA.
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3akon Oma g 1OodHOW — (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

OneKTpoHHas IIPOBOJMMOCTD TBEPABIX
METaUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJUIOB oT TeMIIepaTyphbl.

CBepXxnpoBOIUMOCTD

DJeKTpuyeckuii TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. CBoMCTBa

p-n nepexoaa. [TonynpoBoiHUKOBbBIE TPUOOPHI

9HeKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘-IGCKaH Jucconuanus.

DIEKTpoIn3

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOSTEIPHBIA M HECAMOCTOATEIbHBIN
pa3psaa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepmerp,
BOJIBTMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBIN JTMO/L,
TEPMHUCTOPHI " (doTope3nucTopsl,

HOHprOBO}IHHKOBLIfI JAUO0/J, raJilbBAaHHUKA

4.2.14

11 KJIACC

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wucCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTuBieHus. HabmroneHnue

ANIEKTPOITH3a
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Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA
4

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OJIEKTPOAMMHAMUKA

##HPartHHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIWA

43.1

4.3.2

4.3.3

IlocrosiHHbIE Mar"HuTel. B3anmmoneiicTBue

IIOCTOAHHBIX MArHUTOB

MaruuTtHoe TmoJjie. BekTop MarHuTHOM
uHayKuud.  [lpuHOun — cyneprio3uiu.
Jluaum marautHOM uWHAyKuuu. Kaptuna
JUHUMA  MAarHdTHOM  MHAYKUMHU  TOJIA

IIOCTOAHHBIX MAarHuTOB

MarauTHOE T10Ji€ MPOBOJHUKA C TOKOM.
Kaptuna nuHUI 1O JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHMKA, KAaTYHMIKU C TOKOM. OMBIT
Opcrena. BzaumoeiicTBre MPOBOAHUKOB C

TOKOM

43.4
4.3

435

Cuna Ammnepa, e€ MOIyJb U HallpaBJIeHUE

Cuna JlopeHua, e€ MOyJib U HalpaBIICHUE.
JBro>keHue  3apsDKEHHOM — YacTUIBI B
OJTHOPOJHOM MarHUTHOM Tone. Pabota

cunbl JlopeHna

4.3.6

SIBiIeHME NEKTPOMAarHUTHOW UHAYKIIUH

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

4.3.8

4.3.9

4.3.10

4311

OJ1C unayKIuu. 3aKOH JIEKTPOMArHUTHON
unayknun dapanes

BuxpeBoe osnextpuueckoe mnone. IJC
WHAYKIIMA B TIPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM

noJjie
[IpaBuno Jlenna

I/IH,ZLYKTI/IBHOCTB. SIBnenue CaAMOMHAOYKIINH.

OJ1C camonHIyKIIHH
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9Hepr1/1;1 MAardvMTHOroO II0JId KaTyllKu C

4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTpOMCTBA:  IIOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMAarHUThI,
4.3.14
3JIEKTPOBUTATEITb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUll, UHIYKIIMOHHAS N1€Yb
[IpakTrueckue paboTHI. N3yuenue
MarHMTHOTO TOJIsi KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme meiicTBUS  HOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUA BHGKTpOMaFHHTHOfI HUHAYKIIUHA

KOJIEBAHW A 1 BOJIHBI

5.1

##HPartHHFMEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenbnas  cucrema. CB0OOOIHBIE
KojeOaHus. ['apMoHHMUYECKHE KOJIeOaHus.
Ilepuon, wacrora, amrummryga u (asa

KOJIeOaHu

IIpyxuHHBI MasATHUK. MaTeMaTu4ecKuu

MasATHHUK

513

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUM.
Kunematnueckoe u JTUHAMUYECKOE

OMMCAaHME KOJIEOATENBHOTO IBUKECHHUS

5.14

5.15

[IpeBpamienue SHEPruu npu
TapMOHMYECKUX  KOJEOAHUSX. CBsi3b
aMILTATY/IbI Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé
CKOPOCTH M YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
JJEKTPOMArHUTHBIE Kose0aHus B
uaeaJbHOM  KOJIEOATeJIbHOM  KOHTYpE.
AHanoruss MeXIy MEeXaHWYeCKUMU U

OJICKTPOMArHuTHBIMHA KOJICOAHHMSIMH.
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®opmyna TomcoHna

3aKOH COXpaHEHHsl SHEPTrHH B UACATHLHOM
5.1.6
Kosie0aTeIbHOM KOHTYpE

BoiHyKeHHBIE MEXaHUUECKHE KOJIeOaHusl.

Pe3onanc. Pe3onancuasn KpHBas.
51.7
Boinyxaenusie AJIEKTPOMArHUTHBIC

KOJIEOaHHUS.

Ilepemennbii  TOK.  CHHYCOMJATbHBIN
5.1.8

IIEPEMEHHBIN TOK.

Mo1HOCTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHO€ W JEHCTBYIOIEE 3HAUYCHUE
CHJIBI TOKA U HaIPSYKEHUS
Tpancdopmarop. [IpousBoactso, nepenaya
U NOTpeOIeHUE 3JIEKTPUUYECKON 3HEPIUU.
OKOJIOTUYECKUE PUCKHU NPU IPOU3BOACTBE
>1.10 JIEKTPUUIECKON JHEPIuu. Kynerypa

HCIIOJIb30BaHUA QJICKTPOSHECPIUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoicTBa: ceiicmorpad,
5.1.11 3IEKTPUUECKUI 3BOHOK, JIMHUU

QJICKTponepeaavd

IIpaktnueckue pabotel. HccnenoBanue
3aBHCUMOCTH TEepuoJia MaJIbIX KosieOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaccChbl
S rpy3a. MccnenoBanue NeEpeMEHHOIO TOKA B
LEeny W3 IOCJIENOBAaTEIbHO COENNHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

#H##PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIIOBHS

pactipoctpanenus. Ilepuon. CkopocThb
5.2 521

pacmpocTpaHeHUss ¥ JJIMHA  BOJIHEI.

HOHepC‘-IHLIC " IpOJO0JIbHBIC BOJIHBI

5.2.2 ###Par##t# Nnrepdepenius u nudpaxius
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5.2.3

MCXaHHUYCCKUX BOJH

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

5.24

525

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

533

5.34

DNEeKTPOMarHuTHbIE  BOJHBI. Y CIIOBUSA
U3JIY9CHHUSI  DJICKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuenrtanust BektopoB E, B u v

B BHCKTpOMaFHPITHOfI BOJIHC B BAKYyMC

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIIEHUE, NOJsIpU3anus,
mudpakus, uHTepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH

lkana ANEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne HIEKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

[IpuHIMIBI PagUOCBSI3U U TEJIEBHUICHUS.
Panuonoxarus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

TexHuueckue yYCTpPOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YIBTPa3BYKOBas
JMAarHOCTUKAa B TEXHUKE U MEIULUHE,
panap, paIuoONpPUEMHUK, TEJEBU30DP,

anTeHHa, Tenedon, CBU-neun

#HHPartt##OIITUKA

[IpsmonuHeitHOe pacnpoCTpaHEHUE CBETa
B 0HOpoHOM cpexe. JIyu ceta
OtpaxxeHne cBeTa. 3aKOHbl OTPAXKEHUs
cBeta. [loctpoenre m300pakeHU B THIOCKOM
3epKaie

[Ipenomnenne cBeTa. 3akoHBI IPETOMIICHUS
cBeTa. AOGCOIIOTHBIN MOKa3aTellb

IpCIOMIICHUS

[lomnoe BHYTpEHHEE OTPKEHHE.

[IpenenbHbI yroy IMOJHOTO BHYTPEHHEIO
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OTpaXCHUA

Hucnepcusi  cBera. CHoXHBIA  COCTaB
5.35
Oenoro ceera. L{Ber

CoOwuparonue ¥ pacceuBArOIINE JIUH3HI.
Tonkass nuH3a. DOKYCHOE pPACCTOSHUE WU
ONTHYECKas  CWJIa  TOHKOM  JIMH3BL
5.3.6 [Toctpoenue n3zo0paxkeHnit B COOMPAIOIINX
U pacceuBaromux JnuH3ax. Dopmyna
TOHKOM JIMH3BL. YBEJIWYEHHE, J1aBaeMOE

JIMH30M

[Ipenensl NIpUMEHUMOCTH I€OMETPUYECKON
5.3.7

OIITUKH

Wntepdepennmst  cBera.  KorepenrtHsie
HMCTOYHUKHU. Ycnosus HaOIoAeHUS
5.3.8 MaKCUMYMOB 5 MHUHHUMYMOB B
UHTep(EPEeHIMOHHON KapTHUHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cera.  JudpakumonHas
pemérka. YcnoBue HaOMIOACHHS TIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHAN
MOHOXPOMAaTHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Monspuzanus ceera

TexHUYEeCKHUEe YCTPOWCTBA: OYKH, JIyIa,
¢doToanmapar, MNPOSKIUOHHBIA amnmapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, nudpaKIMoHHas peméTka,

MOJIIPOU T

[IpaxkTrueckue paboTHI. H3mepenne

nokasarens npenomiuenus. HMcecnenosanue
5.3.12 . .

CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu cBeta

6 SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
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6.1

6.2

6.3

6.4

['panunbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [TocTynaret TEOPUH
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
OTHOCHUTENLHOCTh OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpaIlEHUe
JUTAHBI

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
CBs3b Macchl C PHEPrUe€d U HMIYJIbCOM

CBOOOJHOW YaCTHIBI. OHEPrus MOKOs

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

7.2

#iHPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyia [Inanka cBsi3u S3HEPrUn
¢boToHAa C ero 4YactoToil. OHeprus u

uMIyibe GOoToHA

7.12

OtkpseiTHe U uccienopanne Gporodddexra.
OMBITEI AT. CroxeTona. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHA st
dotordpdekra. «Kpacnas TpaHUIIa»

dbotorddekra

7.14
7.15

7.1.6

7.2.1

7.2.2

JaBnenue ceera. OnbiTel [1.H. JIeGeneBa
XUMHYECKOE AEHUCTBHE CBETA

TexHuuyeckue ycTpoicTBa: (HOTOIIEMEHT,
(dboTomaryuk, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

[Toctynatet bopa. N3nyuenue "
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norjoueHue (HOTOHOB TMpH  IEpexoje
aToMa C OJHOTO YpOBHS DJHEPrUM Ha
npyroi. Buasl ciektpoB. CeKTp ypoBHEU

SHEPruM aToMa BOJIOPOa

7.2.3

7.2.4

BosiHOoBBIE cBoOMicTBa 4actul. BoisiHbl 1€
bpoiiss. KopnyckyisipHO-BOJHOBOM
nyanu3M. Jludpakius 2IEKTPOHOB Ha

Kpucrajuiax

CroHTanHoOe H BBIHYXXICHHOC H3JIYUYCHHUC.

VYcTpoicTBO U HpUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuuecKkrue yCTpOMCTBA: CHEKTPaIbHbIN
aHaJIn3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIM

KOMIIBIOTEPD

[Ipaktrueckue  pabotel.  HaOmronenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Metoapl HaOMIOAEHHMS M pEruUCTpaluu

QJICMCHTAPHbIX YaCTUIT

OTkpbITHE  paguOaKTUBHOCTU.  OTMBITHI
Pesepdopna mo ompenmeneHuio cocraBa
pamuoakTuBHOrO m3nmydeHus. (CBoiicTBa
anb(da-, OeTa-, ramma-u3nydeHus. Brusaue

PaaANOAKTUBHOCTHU Ha JKUBBIC OPIraHU3MBbI

OTkpplTHE  TPOTOHa W HEUTpPOHAa.
Hyxnonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4uCiIO

sapa. M3oTonsl

Anbda-pacnan. ONeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacras. lNamma-
U3JIy4EHUE. 3aKOH  paJAMOaKTUBHOIO

pacmajna

7.3.5

OHeprus CBS3M HYKJIOHOB B  sjpe.

Snepusie cunbl. Jledekt Macchl sipa
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7.3.6

Snepubie peakuuu. JleneHue U CUHTE3

saaep

7.3.7

7.3.8

7.3.9

Snepusiii peakTop. TepmosinepHbIi
cuHre3. [IpoGneMbl ¥  HEPCHEKTHBBI
SIEPHOM  DHEPIreTUKU.  DKOJIOIMUYECKHE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

DneMmeHTapHble  4YacTulbl.  OTKpbITHE
II03UTPOHA. DyH1aMEHTAIIbHbBIE
B3aUMOJICUCTBUA

TexHuueckue  yCTpOMCTBA:  J103UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas obom0a

7.3.10

ITpaktiueckue pabotsl. MccienoBanue

TPCKOB qacTun (HO I'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3anoro neba. Co3Besnus, spkue

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBUXKCHUC

Conneunas cucreMa. IlnaHersl 3eMHOI
TPYIIIIbI. IImaneTsI-TUTAHTEI u ux
CIIYTHUKH, KAPJIHUKOBBLIC IIAHCTHI. Maisle

testa COTHEYHON CUCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sueprun ConHiia u 38€311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTUKU:
Macca, CBETUMOCTh, PaJuycC, TeMIIEparypa,
150'¢ B3aMOCBSI3b. Huarpamma
«CTEKTPATbHBIA  KJIACC — CBETUMOCTB.
3BE3ALI  IUIABHOM  ITOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» IS

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpoeHHe  3BE3L.
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8.7

COBpCMCHHBIC IpEACTaBICHUA (¢}
MMPOUCXOXKACHUN W 3BOJIFOIIUA COJIHLIa n

3BE3. DTankl )KU3HU 3BE3T

Muneunbiii  Ilyte — Hama [anaktuka.
CnupanbHas CTpykTrypa  l'anmakrukwy,
pacmpenenenue 3BE3N, Tra3a U IBUIM.
[lonoxxenne u gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

HOACUCTEMBI | allTakTUKHU

8.8

8.9

Tuner ramaktuk. PaguorajakThkp U

KBa3apa.l. qépHLIe ABbIPHBI B ApaX raJJakTUK

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaOOsa. Pa30eranue rajlaKTHK.
Bo3pact u pamuyc BcenenHou, Tteopus
Bonbmioro B3peiBa. Mogens  «ropsueit

Bcenennoi». PennkroBoe usinyuenue

8.10

Macmrabnass ~ cTpykTypa  BceeneHHOM.
Meraranaktuka. Hepeménubie mpoOaemMbl

aACTPOHOMHHU



mailto:mou36ekb@mail.ru

JenaprameHT obpasoBannst AxMuHucTpauuy r. ExatepunOypra
MyHHuIHIIAIEHOE aBTOHOMHOE 00111€00pa30BaTeNIbHOE YUPEXKACHHE CPeHss 00Ieoopa3oBaTenbHas mkona Ne 36 nm. M.I1.0aunIoBa
620078, r. ExatepunOypr, yin. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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