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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOro ypoBHS Ha ypOBHE CpEAHEro 00Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOKEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHUS OCHOBHOU
oOpasoBarenbHOM mporpammbl, mpencraBieHHbx B DPI'OC COO, a Ttakke C  y4éTom
GbenepanbHOi paboueil MporpaMMbl BOCIUTAHMS M KOHLEMNIMHM TPENOAaBaHUs y4eOHOTo
npeamera  «®usuka» B oOpa3oBarenbHbIX — opranmzanusax —Poccuiickoit  denepanuu,
peayn3yIoUMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

ConepkaHnue mnporpamMmbl 1Mo (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHBI Mupa obyuarouuxcs 10—11 kimaccoB npu o0yuyeHuu ux Qu3nuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JICATEIBHOCTHOr O moaxoa. [Iporpamma 1o ¢pusmuke COOTBETCTBYET
tpeboBanmsiM OI'OC COO Kk mIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOYy4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTh pPEATM3AlUU MEXIIPEIMETHBIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAY4YHbIMHM Yy4eOHbIMM Ipeameramu. B Hell ompeznenstorcs
OCHOBHBIE IIeJIM M3y4YeHUs (PU3MKH Ha YPOBHE CpEIHEro oOliero oOpa3oBaHUs, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHbIe, IpeAMeTHble (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

® [IJIaHUpPYyEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 6Ga30BOM YpPOBHE, B TOM YHCIIE

MIPEeIMETHBIE PE3YNIbTaThl 10 T0/1aM O0YUYEHHUS;

e cojepxaHue yueOHoro npeaMera «Pusnka» 1o rogam o0ydeHus.

dwu3mKa KaK Hayka 0 Haubolee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KA4eCTBE y4eOHOT0
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHHM 00 OKpYXarolleM MHpe.
[IkonbHBIA Kypc GU3UKHM — CUCTEMOOOpA3YIOUIUN s €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUMN, N3y4aeMbIX
XuMHeH, Ouomoruelt, ¢usnueckoil reorpadueit u acrpoHomueil. Mcnonp3oBaHue M akTHBHOE
NpUMEHEHHe (U3MUECKMX 3HAHUN ONpeneNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTMM B cdepe SHEpreTHKH, TPAHCIOpTa, OCBOCHMSI KOCMOCA, IIOJY4YEHHs HOBBIX
MaTepHaJioB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue GuU3MKU BHOCHUT OCHOBHOM BKJIA] B
(bopMHUpOBaHUE €CTECTBEHHO-HAYYHONU KapTHHBI MUpa 00yJarouuxcs, B (OpMUPOBAHUE YMEHUI
MPUMEHSTh HAYYHBIH METOJI TIO3HAHUSI IIPH BBHITIOJHEHUU UMU YI€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CpeJHEr0 00IIero o0pa3oBaHus MOJIOKEH PsIIl UACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pa3AeioB (U3MKH, BKIOYAET KaK BONPOCHI KIACCUYECKOW, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUHU ¢ HEl MaTepuall Kypca (U3UKH 00BbEANHEH BOKPYT
¢usnyeckux Teopuwil. BemymmMm B Kypce sBisiercs (OpMHpPOBAHUE TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U HOJIE.

Hoesa eymanumapuzayuu. E€ peanuszanus mpeanogaracT UCIOiIb30BaHUE TYMaHUTapHOIO
noTeHuana GU3NIecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTUSA (PU3HMKH C pa3BUTHEM OOIIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MTPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeamnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPUIIOKEHNUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHS JJIEMEHTOB COJCpPKaHMUA,
MOCBSIIEHHBIX KOJOTMYECKUM IMpo0jaeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pPa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CpPETHEro OOIero oOpa3oBaHUs
ABISAIOTCS (u3MUeckue Teopuu ((opMHpOBaHUE NPEACTABICHHA O CTPYKTYpe MOCTPOCHHS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TOX0/ B Kypce (PU3UKH Pean3yeTcs MPEXIE BCETO 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3NKA — ATO WCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a00paTopHBIX paboT, KOTOpble B IporpamMme mo (u3nke OObEIUHEHBI B OOLIUI CIHCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
rpoIriecca UCX0as U3 0COOCHHOCTEH TJIAHUPOBAHUS M OCHAIICHUsS KaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAENsSeTCs PEUICHUIO PAacYETHBIX M KaueCTBEHHBIX 3anad. [Ipu sTom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIIOIIME TPUMEHATh M3y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzena
Kypca, Tak ¥ MHTETPUPYS 3HAHUS W3 pa3HBIX pa3nenoB. J{s KadecTBEHHBIX 337a4 PUOPUTETOM
ABIIIIOTCS 33aJaHusd Ha OOBSICHEHHE NPOTeKaHWS (U3NYECKUX SBICHUH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.

B coorBerctBum ¢ TtpeboBanusmu DPIOC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHnio y4eOHOro mporecca 0a3oBbI YpOBEHb Kypca (HU3UMKHM Ha YPOBHE CpEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCsAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCJIOBUSIX WHTETPUPOBAHHOT'0 KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IHKiIa. B kaOunere
(bu3MKN JOMKHO OBITH HEOOX0IMMOE J1a00opaToOpHOE 000PYAOBAHUE JUIS BBIMOIHEHUS YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHUYECKUX PadOT W JIEMOHCTPAIlOHHOE
0o0opyI0OBaHUE.

JlemoHCTpanoHHoe 00opynoBaHUuE (QOPMUPYETCS B COOTBETCTBHHM C IPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECIeYMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMme 1o
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBAHMSI HM3y4aeMbIX SIBICHUH U IPOLECCOB,
SMIIUPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe oOOpynOBaHUE Uil YYEHHMYECKHUX IMPaKTUUYEeCKUX paboT (opmupyercs B
BHJIE TEeMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B PAcUyETe OMHOTO KOMILICKTa Ha IBYX
oOyuaronuxca. TeMaTudyeckre KOMIUIEKTHI J1a00paTopHOro 0OOpYAOBaHUS JOMKHBI OBITH
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU (POBBIX J1aOOPATOPHil.

OCHOBHBIMU 1EJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMHpOBaHHE HHTEpeca W CTpeMJIeHHs OOydyalolMXCsl K HAyYHOMY H3yYCHHIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TIPEJCTABICHWIA O HAYYHOM METOAE TO3HAaHWS ¥ (OPMHPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOLICHUS K OKPYKAIOLIUM SIBJICHHSIM;



(dbopMupoBaHuEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3Y4eHHs OCHOB CTPOCHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (DU3HKH;

¢dbopMupoBaHUE YMEHHI OOBACHSATD SBJICHUS C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

(dbopMHUpOBaHUE TPEACTABICHUN O polu (GU3MKU IS PA3BUTUSA JAPYIUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne STHX IieNiell o0ecreunBaeTcsl pelIeHneM CIeAYIOMMX 3a/1ad B IpoLecce
M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEero o0Iiero oopa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMbI 3HAHUNM 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUsX, BKJIIOYAs] MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJEKTPOIMHAMUKY, KBAHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHWE YMEHUH TPUMEHSATh TEOPETUYECKHE 3HAHHUS IS OOBSICHEHUS
¢u3nyecKkux SIBICHUH B MNpUpOJAE M JUId TNPHUHATUS NPAKTUUYECKUX pEIICHUH B
TTOBCETHEBHON KU3HH;

OCBOCHHE CIIOCOOOB peIIeHHs] PAa3TUYHBIX 3a/Jady C SBHO 3aJaHHOW (PU3NUECKOM
MOJIENIBIO, 3aJjady, IOAPA3yMEBAIOLIMX CaMOCTOSATEIBHOE CO3aHUEe (PU3UUECKOM
MO/JIENH, aJICKBaTHOM YCIIOBUSM 3aJa4H;

MOHUMaHUE (PU3UYECKUX OCHOB M TNPHUHIMIIOB JAEHCTBUS TEXHHUUYECKHX YCTPOHCTB M
TEXHOJIOTMUYECKUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CpPEY;

OBJIaJICHUE METOAAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U NMPOBEIACHUS (PU3UUECKUX
HKCIEpUMEHTOB, aHaiu3a M  HHTepIperanuud  MHQPOpPMAaLUHU,  ONpeleleHus
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yibTara;

CO3JIaHME€ YCJIOBUHM JUISl Pa3BUTHS YMEHMH MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKOM
NeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpelHEro oOIiero oOpa3oBaHMs
orBomutcs 136 ywacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipemraraemerit B mporpamme 1o (GuU3uKe mepedeHsb Ja00opaTOPHBIX M MPAKTHIECKUX padOT
SIBJIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JEJIaeT BHIOOP MPOBEICHHS J1a00paTOPHBIX PaboT u
OIBITOB C YY4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroniXCsl.



COJEPKAHUE OBYYEHUA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHMS
®usnka — Hayka o npupoge. Haydnesle meTonbl NMO3HAHMS OKpy»karomero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IIPOIIecce MO3HAHUSI TPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MonenupoBanue (pu3nueckux siBICHUNW U npoueccoB. Hayunble runore3pl. Ouznyeckue
3aKOHBI ¥ TEOPHH. I paHUIIbI MPUMEHUMOCTH (prU3HUECKUX 3aKOHOB. [IpuHIUI COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOopMUPOBAHHMU COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
IIPAKTUYECKON JACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnarnorosbie U TU(GPOBBIE U3MEPUTETHHBIC TPHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHue. OTHOCHUTENBHOCTb MeEXaHW4YecKoro jBikeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, ckopocTh (CpeiHsAsl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHOM TOYKH, MX NPOEKIMH Ha OCU CUCTEMBI KoopauHaT. CloKEHUE NepeMEIEHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpEHHOE HpPSAMOJIMHEHHOE ABIKeHHE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMEIIECHUS MaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUSI.

KpuBonuneliHoe paBWkeHue. JIBM)KeHHME MaTepUaIbHOM TOYKM 1O OKPYKHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOpPOCTBIO. YTIJIOBAasi CKOPOCTb, JUHEHHas CKOpocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHUE.

TexHuueckne ycTpoWcTBa M IpPaKTUUYECKOE IPUMEHEHHUE: CHUIOMETp, JBM)KEHUE
CHaps/J10B, LICTIHbIE ¥ PEMEHHBIE ITEPEAAYH.

Jlemoncmpayuu

Mozenb cucteMsl 0TCUETA, UIUTIOCTPALU] KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

[TpeobpazoBanue ABMKEHUHN C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpolIeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHs CBOOOTHOTO MaIeHUsI.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO IBUXKEHHUS C LIEJIbIO ONPEACICHHNS] MTHOBEHHOU CKOPOCTH.
WccnenoBanne  COOTHOLIEHWS ~ MEXAY  IMYTSIMH,  HPONWACHHBIMM  TEIOM  3a

MOCJIE/IOBATEIbHbIE PaBHbIE IPOMEXKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHnue nBMKEeHUS MIapUKa B BSI3KOM JKUIKOCTH.
W3ydeHune ABYKEHUS Telia, OpOIMIEHHOr0 TrOPU30HTATBHO.
Tema 2. /[lunamuxa

[Tpunimn otHocuTenbHocTH ["anunes. [lepBreiit 3akon HeroToHa. HEepLManbHbIE CUCTEMBbI
OTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hbl0TOHA [ MaTepUaIbHBIX TOYECK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONMBKEHUS U cujia TpeHus nokos. Koagdumnuent tpenns. Cuna conpoTUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoCTBa M HPAKTHUUECKOE IPUMEHEHHUE: IOAIIUIHUKY, ABU)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

Hesecomocts. Bec Tena npu yckOpeHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HHMKAIOIIMX B IPYXUHE M PE3NHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHalIbHBIX ToYeK. MIMIynbe cuibl u
M3MEHEHUE UMIyJbca Tela. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorennmanbHas sHeprud. [loTeHIManbHas YHEPTHUs ypyro AedhOpMHUPOBAHHON TTPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCcTpoMCTBAa M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBINA
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol



N3ydyeHrne abCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipaast pu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocho6bt MONEKYIAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe paBwxkenue. [uddysua. Xapakrep IBKEHUS W B3aUMOACUCTBUS YacTHI]
BeliecTBa. Mojenu CTpOEHHsS Ta30B, XKMAKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmeprl Moiaekyl. KomuuecTBo BeliecTsa.
ITocrosinHast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
nuaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHEll KHMHETHYECKOM SHepruu
TEIJIOBOro JBM>KeHMs vactull Trasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbrona. M3omporeccsl B uaeaqbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe U30MPOLIECCOB: U30TEpMa,
M30x0pa, u3odapa.

TexHuueckue ycTpoHCTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOSHHE BelIecTBa, (ororpaduu MoOJeKys
OpraHUYECKUX COCTUHECHUH.

OnbITh! 110 1B (Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Monenb, WTIOCTpUpYIOLIasi IPUPOY AABJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHI, HIUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS MACaTIbHOIO I'a3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

Omnpeznenenue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXY TapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Trasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucrema. BHYTpEHHsIsT DHEprusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ u3meHenus. KonuuectBo TemnoTsl U pabora. BHyTpeHHSss SHEPrUsi 0JHOATOMHOI'O
uJeanbHOro raza. Buel Teronepenaun: TEIONPOBOAHOCTb, KOHBEKIUS, U3TyYeHUE. Y 1eTIbHas
TEMI0EMKOCTb BelecTBa. KonnmuecTBo TEMmaoThl IpH TeIIonepeaaye.

[lonsitue 00 anmabatHom mnpouecce. I[lepBblif 3akoH TepMoauHaMuku. IIpumeHenue
MIEPBOro 3aKOHA TEPMOJAMHAMUKH K H3ompolieccaM. I'paduyeckas nntepnperaius padoThl rasa.

BTtopoii 3akon TepmonuHamMuku. HeoOpaTHMOCTh POIECCOB B MIPUPO/IE.

TernnoBeie MatuHbl. [IpuHIUIG! neificTBUS TemmoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TerIoBeIX MamuHax. Koaddunuent nmomesnoro aerctus Teriopord mamwuHbl [lukn KapHo u
€ro KO3 GHUIMEHT MOJIE3HOT0 JeHCTBUSA. DKOIOTHIYECKUE MTPOOIIEMBI TETIIOIHEPTETUKH.

TexHuuecknue yCTpOWCTBAa W MNPAKTUYECKOE IPUMEHEHHE: JBUraTelb BHYTPEHHEIrO
CropaHusi, ObITOBOH XOJIOAUIBHHUK, KOHAUIIUOHED.



Jlemoncmpayuu

W3MmeHeHrne BHYTpEHHEH SHEpruu Teja NpHU COBEPIICHUU pabOTHI: BBUIET MPOOKU U3
OYTBUIKM TIOJl JIEHCTBHEM CXXaTOTrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenne BHYyTpeHHEH sHepruu (TemiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 110 agrabaTHOMY PACUIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue wu KoHAeHcanus. VcnapeHue W KumeHue. AOCONIOTHAs W
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmenHslil map. YaenpHas Terjaora napooOpa3oBaHHUs.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckne u aMmopHbIe Teaa. AHM30TPONUS CBOMCTB KPUCTAIIIIOB.

XKunkue kpuctamisl. CoBpemMeHHble Marepuanbl. IlnaBieHune m kpucramuzauus. Y IelbHas
Teriora miasnenus. Cyonumanus.

YpaBHeHUe TEII0BOro OanaHca.
TexHHUeCKHe YCTPOWCTBA M IMPAKTHYECKOE TPUMEHEHHE: TUTPOMETP U TICHXPOMETD,

KaJ10puMETp, TEXHOJIOINu MMOJTY4YCHHA COBPEMCHHBIX MaTrepuraiosB, B TOM YHUCIIC
HaHOMATCPUAIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenue npyu NOHMKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habntonenue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOrO BEIECTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nrabopamopmsvie pabomul

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pa3nen 4. DinexkTpoauHaMuKa
Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tel. OJIEKTpU4ecKuil 3apsia. JlBa BHAAa SIEKTPUYECKUX 3apsi/ioB.
[IpoBoAHUKY, TUAIEKTPUKH U MIOTYIPOBOAHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

Bzaumopeiicteue 3apsigmoB. 3akoH Kymona. ToueuHbll  3JIEKTpUYECKHM  3apsij.
Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHnun cynepnosuuuu
3JIEKTPUYECKUX MoieH. JINHUN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratruueckoro mois. [lorenuman. Pa3HOCTP  MOTEHIIMAJIOB.
[IpoBOIHMKY U AUBIIEKTPUKH B JIEKTPOCTATUUECKOM ToJe. J(U3neKkTpuyeckas mpoOHUIaeMOCTb.

Onekrpoémkocth. KonnmeHncartop. DJIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. DHEPTust
3apsKEHHOI0 KOHJIEHCATopa.

TexHuyeckue ycTpoiicTBa M IMPaKTUUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTpOCTaTUYEeCKas 3alllUTa, 3a3€MJICHHUE JJICKTPONMpPUOOPOB, KOHIEHCATOP, KOMHPOBAIBHBIM
anmapar, CTpyMHBII TPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUMN ACUCTBUS JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEL.



DIIEKTPUYECKOE MO0JIE 3aPSKEHHBIX TEll.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTr0 KOHAEHCaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

H3mepenne 371eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. [TocTOSAHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoynsa—Jlenma. MomHoOCTb 31€KTPUYECKOro TOKA.

DNeKTPOABUKYIIASI CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa s
MOJTHOM (3aMKHYTOM) anekTpudeckoi rienu. Koporkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX METANIOB. 3AaBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB
oT TeMiiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pPacTBOpaX M paciiiaBaxX 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHHKM TOKa, OJIJIEKTPOHArpeBaTelbHble MPHOOPHI, AIEKTPOOCBETUTEIHHBIC
pUOOpbI, TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH IUOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpOoABMXKYIIEH cuilbl. KOpoTkoe 3ambIKaHME TajJbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoit paspsa U IPpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHUMKA TOKa M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Hab6monenue snexrpomnusa.

MesknpeaMeTHbIe CBA3H

N3yyenue kypca ¢uszuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C YYETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nousimus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOT'O IMO3HAHMSA:
SBJICHUE, HAy4YHbI (akT, rumoresa, (pu3myeckas BeIMUYMHA, 3aKOH, TeOopus, HaONIOJEHUE,
HKCIIEPUMEHT, MOICITMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHMH, JuHeWHas ¢yHKuus, napadona,
runepoona, ux rpauKu U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX IPOEKIUU Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEpEaayH, TEMJIOBOE PABHOBECHUE), IIEKTPUUYECKUE SBICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOICTBA METAJLJIOB, SJIEKTPOIUTHUECKAS JUCCOIUAIINS, TaTbBaHUKA.

T'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIONB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIINITHUKH, WCIONb30BaHNE 3aKOHA COXPAaHEHHsS HMITyJbCa B TEXHHKE (pakeTa,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, MmapoBas TypOuHa, OBITOBOM
XOJOJWIbHUK, KOHAUIIMOHED, TEXHOIOTUU TOJIYyYEHUSI COBPEMEHHBIX MaTepUajoB, B TOM UYHCIE
HAaHOMATEepPHaJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTH4yecKas  3alluTa,  3a3eMJICHUE
JJEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, JJIEKTpOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. JjexkTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[locrossHHBIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MarHuTOB. MarHuTHOeE IIOJIE.
Bekrop maruuTHON MHAYKUMHU. [IpUHIMI Cyneprio3uMK MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHOM
nHAyKUuU. KapTuHa TMHUNA MarHUTHOW MHYKIUH TTOJISL TOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie NpOBOAHMKA C TOKOM. KapTMHa JNMHMM MHAYKIIMM MAarHUTHOTO IOJS
JUIMHHOTO MPSIMOr0 IPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOAHUKOB C TOKOM.

Cunia Amniepa, €€ MOJlyJIb U HaIllpaBJICHUE.

Cuna Jlopenna, e€ MoAynab W HampaBiieHHe. JIBWKEHHE 3apsHKEHHOM YacTHIBI B
OJTHOPOJHOM MarHutHoM nose. Pabora cuiel Jlopenua.

SIBneHne aneKTpoMarHUTHOM WHAYKIHMHM. [IOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
ONEeKTPOABMKYILAS CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMaraiuTHoN uHaykuuu dapanes.

BuxpeBoe siiekTpuueckoe Mosie. DIEKTPOABMKYIIAs CUiIa HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJJHOPOHOM MAarHUTHOM I10JIE.

[IpaBuiio Jlenua.

WNHaykTUBHOCTS. SIBI€HME CAaMOMHAYKIMU. DJIEKTPOABMIKYILAS CHJIa CAMOUHTYKIUH.



DHeprusi MarHUTHOT'O MOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHnuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: TIIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThl, AIEKTPOIBUIaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PJIEKTPOHHOT O MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TTOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jevictue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb AJIEKTPOABIIKYILEH CHIIBI UHAYKIIUU OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MIOTOKA.

SIBieHure caMOUHTYKIUH.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO TOJIST KaTYIIKU C TOKOM.

WccnenoBanue neiicTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Pazgen 5. Kone6anusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJICOAHUS

KonebarenbHass cucrema. CBOOOMHBIE MexaHWueckue kojebanus. [apmMoHMYecKue
koneOanus. Ilepmon, dacrora, amrmutyaa W ¢asza konebanuid. [IpyXKWHHBII MasSTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TrapMOHHWYECKHUX Konebanuid. [IpeBparienue sHepruu
IIPY TaPMOHUYECKHUX KOJIeOaHUSX.

Konebatenbubiii koHTyp. CBOOOJHBIE 3JEKTPOMarHUTHBIE KOJIE€OaHHS B HACAIbHOM
KonebaTelnbHOM KOHType. AHAJIOrMs MEXJy MEXaHWYeCKUMH U  3JEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTrUU B UACAIBLHOM KoJieOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxamoIux KoneOaHUsSX. BrIHyX/IeHHbIE MeXaHUYECKHE KoyieOaHUs.
Pe3onanc. BeiHyX/I€HHBIE 3JIEKTPOMarHUTHbBIE KOJICOaHNsI.

[lepemennsblii Tok. CHHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSIKEHMUSL.

Tpanchopmartop. IlpousBoacTtBo, mepegadya U HOTpeOICHHE 3IEKTPUUYECKOM SHEPruu.
DKOJOrMYeCKUe pUCKUM TMPU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOM JKU3HMU.

TexHu4ecKkue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK,
TeHepaTop NEPEMEHHOIO TOKA, IMHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapameTrpoB KoieOaTeIbHON CUCTEMBI (MIPYKUHHBIM MM MaTeMaTHYECKUi
MasITHHK).

HaGmoienue 3aTyxaromux KoieOaHui.

HccnenoBanre CBOMCTB BIHYKIECHHBIX KOJICOaHUH.

Hab6mntonenue pezonanca.



CBOOOAHBIC AIIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuunnorpaMmsl  (3aBUCMMOCTH  CHJIBIL  TOKa W HAmpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu mocnenoBaTelbHOM COEIMHEHUM PE3UCTOpPA, KAaTYIIKH WHJIYKTUBHOCTU U
KOH/IeHCaTopa.

Monenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MATBIX KOJIEOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

WccnenoBanne mnepeMEHHOro TOKa B I€NM M3 IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, ycloBus pacrpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHHs
u panuHa BonHbL. [lomepeunble M mpononbHbie BONHBL. MHTepdepeHuus u AUpakIus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HU3JyYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauust BekTopoB E, B, V B snektpomarautHoi BonHe. CBOWCTBA 3IEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyieHue, noispusanus, audpaxuus, uHrepdepenius. CKOpoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe SJIEKTPOMArHUTHBIX BOJH B TEXHUKE
ObITY.

[TpuHIMIIBI paAHOCBA3H U TeeBUIeHUS. Panronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KAIOLIEN CPEJIbl.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIABTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE U MEAMIMHE, pajap, pajguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEeHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneo6:mromeecs Te10 kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus: U MPeIoMIICHHS] MEXaHUYEeCKUX BOJH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTATYIOH M YacTOTOM
KoneOaHui.

HccnenoBanue CBOMCTB  AJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHHE, IPEIOMIICHUE,
ToJIsIpU3aIus, TUQpakius, HHTEpdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. ToueuHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHsI cBeTa. [locTpoeHue H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHUS CBeTa. AOCOMIOTHBIA  IOKa3aTesb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbI yros MOJIHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB Oenoro ceera. L{Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONITHYECKAs cujla TOHKOM JuH3BI. [locTpoeHne n3o0paxkeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. @opMyra TOHKOM JTMH3bI. Y BEJIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJII0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX UICTOYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, IudpakIrOHHAS
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OTpaxkeHue. Monens CBETOBOAA.

HccnenoBanue cBONHCTB N300pakeHU B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOLIBIO AUPPAKITUOHHON PEHIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3gesn 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHUTEIBHOCTH
['paHubl NPUMEHUMOCTH KJIACCUUYECKOM MexaHuKH. [locTynarel cneruanbHONM Teopuu
OTHOCHUTCIIbHOCTH HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBC€TA B  BaKYYMC, MMPUHIHAIT
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENILHOCTE OOIHOBPEMCHHOCTHU. BaMeI[JIeHI/Ie BpPCMCHU U COKpAIICHUC NJIWHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C HEPryuen U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs OKOS.

Pasnen 7. KBantoBas pusuka
Tema 1. dnemenmaol K6AHMOGOU ONMUKU
®oronbl. @opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOM. DHEPIrUsl U UMIYIIbC
¢oroHa.
OtkpeiTne u wuccienoBanue ¢doroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroaddekra. Ypasuenue DitHmreitna aus pororddekra. «KpacHas rpanuna» gorospdexra.
JaBnenune cera. OnbiTel I1. H. JIeOGenena.
XHUMHUYECKOE EHCTBUE CBETA.



TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
CoJHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuon.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. Ilocrynarel bopa. M3nyuenue u norsomienre GOTOHOB MpHU MEPEX0JIe aToMa C
OJHOIO YypOBHS OSHEpruM Ha japyrod. Buapl cnexrpoB. CHekTp YpOBHEH 3HEpPruMM aTroma
BOZOPOJA.
Bonnossle cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKIEHHOE U31y4YCHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockort), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenre AMTUHBI BOJIHBI JIazepa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXKHOCTH CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pezepdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITyYCHHS.
CaoiictBa anba-, 6era-, raMmMa-u31ydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBbI.
OtkppiTue TpoToHa M HeWTpoHa. HyxionHas mogmens sanapa ['eiizenGepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnaz. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paznoaKTUBHOIO paclaa.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JleneHue U CUHTES SIED.
SAnepupiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiaeMbl M TEPCHEKTHUBBI  SIIEPHOM
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUSA. EANHCTBO M3nUYecKoil KapTHHBI MUpA.

TexHuueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMeTp, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTOorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU



Ortanbl  pa3BUTHS  acTpoHOMHH. lIpuknagHoe W MHPOBO33PEHUYECKOE 3HAYEHHUE
aCTPOHOMHUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, ipkue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

ConnedHas cucrema.

Connue. ConHe4yHass akTUBHOCTh. Mcrounuk sHepruu ConHila W 3BE3M. 3BE3IbI, HUX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3IbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
MocJieIOBaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3A. COBpPEeMEHHBIE TIPEACTABICHHUS O
MIPOUCXOKIEHUH U 3BOOLMK CONTHLA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Mineunsrii [TyTs — nama [Manaktuka. [Tonoxxenue u nemwxenne Comuna B ["amaktuke. Turbl
rajlakTuk. PaguoranakTuky u kBasapsl. UEpHBIE ABIPBI B sApax IajlaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HaoGmronenust HEeBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKECHHUI
JUIS OTIpe/IeNICHUS MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponb ¢u3WKuM W acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJIOTHMYECKOH, COIHAIbHOU U
ITUYECKON cdepax HeATEIbHOCTH 4YelloBeKa, pOjib W MeCTO (U3UKM U acTPOHOMHH B
COBPEMEHHOW HAy4YHOM KapTHHE MHpa, poyib (u3nueckod Teopun B (OPMHPOBAHUU
MIpe/ICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHbIEe CBS3H

Nzyuenmne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kimacce OCYIIECTBIISIETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOT'O IO3HAHUSA:
SBJICHHE, Hay4YHBIH (hakT, TUMOTEe3a, (U3MUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKLIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOH3BOAHBIC AJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKA TTOI00MST TPEYT OIBHUKOB, OMPEeIICHNE TUIOIIA TN TUIOCKUX GUTYp U 00bEMa Tel.

buonocus: snekrpuveckue SBICHHUS B KUBOW MPUPOIE, KoieOaTeNbHBIC IBUKEHHUS B
JKUBOW TPHUPOJIE, ONTHUUYECKUE SIBJICHUS B JKUBOW MPUPONE, NCHCTBUE paauallid Ha KUBHIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPHABIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHATIH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MOBEPXHOCTH, MIPE/ICKA3aHUE 3EMIICTPSICCHHUIA.



Texnonocus: MTMHUM DIIEKTPOIIEpEad, T€HEPATOp MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
WHAYKIMOHHAs TIeYb, pajap, paauolnpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «®Pusnkay Ha YpOBHE CpEIHEro oOIIero o0pa3oBaHUS
(6a30BBIA  YpOBEHB) JIOJDKHO  OOECHEUUTHh  JOCTHKEHUE  CICAYIOIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

JIMYHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS ydueOHOro mpeamera «Du3WKa» MOKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYarolIuxcsi pyKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIIeCTBa,
pacIIMpeHre KU3HEHHOTO OMNbITa U ONbITA JAESITENIbHOCTU B MPOLECCE pealiu3allid OCHOBHBIX
HaIpaBJIeHUH BOCMIUTATEIHLHOU IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh  TIPAXKAAHCKOW MO3MIMH  OOydYaroIlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YWIEHA POCCUICKOr0 OOIIECTBA;

OPUHITHE TPAJUIIMOHHBIX OOIIEYeNTOBEUECKMX T'YMaHHUCTHUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTh B WHTEpecax TIpakKIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTENIbHON OpraHU3allly;

YMEHUE B3aUMOJCHCTBOBATh C COIMAIbHBIMM HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIME ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AESTEIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS

c(OpMHPOBAHHOCTH POCCUHCKOM TPakTaHCKON HJIEHTHYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM POCCHUCKUX
yU€HBIX B 00J1aCTH (PU3WKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBECHHUS,

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JICATEILHOCTH YIEHOTO;

OCO3HAHUE IMYHOT'0 BKIIaJa B IOCTPOEHUE YCTOWYMBOTO Oy IYIIIETO;

4) 3cTeTHYECKOro BOCIIMTAHUS:

3CTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOIO TBOPUECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3NuyHbiM cdepamM NpoPecCHOHAIBHON JAeATEeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodeCCuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO W CaMOOOPa30BaHHIO B 00JaCTH (DM3HWKHU Ha
MPOTSHKEHUH BCEH KU3HU,

6) 3K0JIOrHYecKOro BOCUTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYIBTYPhl, OCO3HAHWE TI00ATBHOrO XapakTepa
9KOJIOTHYECKUX TIPOOIIEeM;



IJJAHUPOBAHUE M OCYIIECTBICHHE JCHCTBHII B OKpY’)KalOUIEH Cpele Ha OCHOBE 3HAHMUS
LIeJIE YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA;

pacllupeHre OmbITa JACATEIbHOCTH HKOJOIMYECKOW HAIpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

cOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MPOECKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHBbIE YHHMBEPCAJIbHBbIE YUeOHbIE AelcTBHS
ba3zoBble JJoruueckue aeicTBUs:

CaMOCTOSTENLHO (OPMYJIMPOBATh W aKTYaJIM3UPOBaTh TMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OIIPENIEIIATH 1ICNN ACITEeIbHOCTH, 3aaBaTh IAPAMETPhl M KPUTECPHH UX JIOCTHIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MYECKHX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a MMEIOIIUXCS MaTePHATbHBIX
Y HEMATEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IICIISIM,
OILICHUBATh PUCKH TOCIIC/ICTBUH JCATEITHHOCTH;

KOOPAMHHUPOBATh U BBHINOIHATH pPabOTy B YCIOBHUSX pEalbHOrO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble Hcciie10BaTeIbCKHE TeHCTBHSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMU TOHSATHUSMH U METOAaMHU (DU3HUECKOU
HaYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIETOBATEIBCKOW W MPOSKTHOW NEATEIBHOCTH B OOJIACTH
(U3HKH, CTOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHHS 3a/1au
(hU3HUECKOro cofepKaHus, IPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHHSI,

BJIQJIETh BHJAMU JESITENBHOCTH IO TOJNYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIuH,
MpeoOpa3OBaHNI0O M TPHMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsX, B TOM YHCIE IPH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 001aCTH (DU3HKHY;

BBISBJISITh MPUIMHHO-CIICJACTBCHHBIC CBSI3M W aKTYyaJU3WPOBAaTh 3ajlady, BBIIBUTATh
TUNOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThl [JIsl JIOKa3aTelbCTBa CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMEeTPbl ¥ KPUTECPHH PEIICHUS;

aQHAIM3WPOBATh TONYYCHHBIE B XOJAC PEIICHUS 3aJa4ll Pe3yIbTaThl, KPUTHYCCKH
OLICHHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 33a/1a4ll B OOpPA30BATEIILHON JESATEIHLHOCTH, B
TOM YHUCIIC IPU U3Y4CHUU DUBUKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS W3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBHIE UJIEH, PEAIAraTh OPUTHHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 33/1a49H, JIOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaumeii:

BJAJCTh HABBIKAMH NONXY4YeHHUs MH(opManuu (U3NUIECKOro COAEPIKaHUS U3 MCTOUYHHKOB
pPa3HbIX THIIOB, CAMOCTOATEIHFHO OCYIIECTBISATH MOWCK, aHAIW3, CHCTEMAaTH3AlHUI0 M|
MHTEPIpETaNio HH(OPMALIUY PA3TUYHBIX BUIOB U (OPM IIPECTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAIINH;

UCTIONIb30BaTh CpeACTBa WH(POPMALMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTMHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a1ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TIPaBOBBIX U
STHUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJEpKAaHHWS B PA3IUYHBIX Qopmarax ¢ YIETOM
Ha3HaueHUs WHGPOpPMALMU U LEJIEBOM ayAWTOpPUH, BBHIOMpas ONTHUMAJIbHYIO (QopMmy
MIPEACTABICHNS M BU3YITH3ALUH.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIIECTBIISTH OOIIEHNE Ha YpOKax (DU3WKHU M BO BHE-YPOUHOU JEATEILHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYallUi U CMSATYATh KOH(DIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHANBUIYyaJIbHONU PabOTHI;

BBIOMpaTh TEMATUKy U METOIbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ[0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 1I€JIM COBMECTHOM JAESITeNIbHOCTH, OPraHU30BbIBATh M KOOPIAMHUPOBATH
JNEUCTBUSA TO €€ IOCTH)KEHHUIO: COCTAaBJISATH IUJIaH JACHCTBHM, paclpeneiarb PO C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 y4acTHHKA KOMaH/bl B OOIIMI pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MPOEKTHI, OLEHUBATh HMJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3IMYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcAIbHbIE Yy4eOHbIE JeiicTBUS
Camoopranmsanus:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO NESITENbHOCTh B oOnacTu (pu3Mku u
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOAATEJIbHO COCTAaBJIATH IIJIAaH PELIEHUs PAcUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUSI TPAKTUYECKONM pPabOThl ¢ YYETOM MMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEMN U NIPEANIOUTEHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
paciupsITh paMK{ y4eOHOro IpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUII;
JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pellIeHuE;
OLIEHUBATh MIPUOOPETEHHBIN OIIbIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO OHPYIUIUH B o0macTd (PU3MKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJ1b, SMOIMOHAIbHBII HHTE/JIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU JUTSI OIICHKH CUTYAIIMH, BEIOOPAa BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO NPUHUMATDL PCHICHUA 110 UX CHUXKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO JAPYrUX HA OLUIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CPeAHETO OO0IIEro o0pa3oBaHUs y OOYYaIOIIUXCS COBEPUICHCTBYETCS IMOIIMOHATBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKITIOYAOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOITMOHAIIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKITIOYAOIIETO CaMOKOHTPOJIb, yMEHUe NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEICHHUE, CIIOCOOHOCTHh aJanTHUPOBATHCS K HSMOIMOHATBHBIM
WU3MEHEHHSIM U MPOSIBIISTh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIWCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEI;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIIOCOOHOCTH ITOHMMATh OMONUOHAJIBHOEC COCTOSHUEC OPYIrHuX,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITFHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTHh BBICTPAHUBATh OTHOLICHHS C APYTHMHU
JFO/IbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDI

K xonny o6yuyenust B 10 kjacce nmpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4HOU KAapTUHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHMKU U TEXHOJIOTWM, B IPAKTHYECKOH
JEATENbHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHsS] W3YYEHHBIX (PU3NYECKUX MOZeNel: MarephalbHas
TOYKA, MHEpIHaJIbHas CHUCTEMa OTCcuéTa, aOCOMIOTHO TBEPIOE TENO, WICaNbHBIA ra3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH U TBEPABIX TEJI, TOUECUHBIN AIEKTPUYECKUM 3aps] NpPHU pELICHUU
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3NYECKUEe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA M JJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE MIBM)KEHHE, CBOOOIHOE NajeHue Tel,
JIBUKCHHUE 110 OKPYKHOCTH, WHEpIUs, B3auMojelcTBue Ttei, auddy3us, OpOyHOBCKOE
JIBYDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tell, U3MEHEHHe o0bEMa Tea IpU HarpeBaHUU
(oxJax/1IeHNN), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICHCAlUs, JIaBJICHUE, KpUCTAIUIN3aus,
KHUIICHUE, BIAXXHOCTb BO3/yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyJIe, CBSI3b MEXAYy IlapaMeTpamMHu COCTOSHHMS Ta3a B HM30Ipoleccax, JJIEKTpHU3alus Ted,
B3aUMOJICHCTBUE 3aPSAI0B;



OIIMCBIBATh MEXAHMUYECKOE JBM)KEHUE, MCIOJb3Yys (PM3NYECKUE BEIMYMHBI: KOOpPIMHATa,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KHHETUYeCKas
SHEprus, MOTEHIMaJbHAs SHEPrusi, MeXaHudeckas paboTa, MeXaHMYeCKass MOILIHOCTb; INpHU
ONMCAHWU TIPABWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOIb3YEMbIX BEIHYMH, HX
0003HAaYeHUs M €IUHUIIbI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpyIrMMH BEJIMYMHAMY;

OIIMCBIBaTh M3Y4YCHHBbIE TEIUIOBbIC CBOMCTBA TEl M TEIUIOBbIC SBJIECHUS, HCIIONb3Ys
¢u3nyeckue BENWYHMHBL: JIABJICHWE Ta3a, TEeMIleparypa, CpeIHss KHHETHYECKash JHEPTus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Kod(p@UIHUEHT IMOJIE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIs; IPY ONMHUCAHUU MIPABUIBHO TPAKTOBATh (PM3NYECKUN CMBICI MCIIOIb3YEMbIX BEIHYHH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BELIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3NUECKUE BETUUMHBL: AJIEKTPUUYECKUI 3apsi, AJIEKTpUYECKOoe TOoJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAJ, Pa3HOCTh [OTEHLUAIOB; IPHU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W EIAWHUIIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BEIMYMHY C JPYTUMH BEIMYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOH SHEpTUU TEIUIOBOIO JIBUKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOro 3apsijia, 3akoH KyloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BHIPAKECHHUE U YCIOBUS (TPaHUIIbI, 00IaCTH) TIPUMEHHM OCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB C
WCIOJB30BAaHUEM MPSAMBIX M  KOCBEHHBIX M3MEpEHUM, TMpu I3TOM  (POpMYIHpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI 0 000PYA0BaHUS, IPOBOIUTH OMNBIT U (POPMYITUPOBATH BHIBOABI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHUMAJbHBII CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOIbl OLIEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBUCHUMOCTH MEXAY (U3MYECKMMM BEIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHHH, TpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh pE3YJIbTaThI
MOJyYEHHOW 3aBHCUMOCTU (PU3MYECKUX BEIWYHMH B BUJAE TaOJMIl U rpadUKOB, J1€J1aTh BBIBOJBI
10 pe3yJibTaTaM HCCIe0BAHNUS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTopHOro 000pYI0BaHUS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHUE BEJIUYMHBI M (OPMYIbI, HEOOXOAUMbIE s €€ peleHHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,



pelaTh KayeCTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMUECKH HENPOTHBOPEUYMBYIO ILIENOUYKY
paccyXJIeHUl C OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBIICHUS;

UCIOJIB30BaTh IPU pEHIEHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAlMOHHBIE
TEXHOJIOTHH JUI TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPHpPETAlMM U TPEJICTABICHHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHOW HMH(OpMaIM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OpMALIKIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus: 6€30MaCHOCTH NPU OOPALIEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBaAMH, IS
COXpaHEHHUS 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOLIEH cpeie;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBaTh paboTy
TPYIIbL, PAlMOHATIBHO pACHpPENeNiaTh OOf3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)KJOr0 M3 YYaCTHUKOB I'PYIIHI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YUUTHIBATh TPAHWUIBI TIPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJEJCH: TOYCUHBIH
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3aa4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, AEHCTBHE MarHUTHOTO NOJMs Ha IPOBOJHUK C TOKOM M JBIXKYLIUIiCSA 3apsi,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTPa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PaJUOAKTUBHOCTb;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3ys (U3UYECKUE BEIUYMHBL: AJIEKTPUUECKUH 3apsja, Cuila TOKa, 3IIEKTPUUYECKOe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHMTHOro Iois, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUECKOr0 M MAarHWTHOTO TOJIeH, MEepHOo W dYacToTa KoneOaHwil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHIM CMBICT MCHOJIB3YEMbIX BEIMYUH, HUX OOO3HAUYEHUS U EIUHUILIBL,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMUYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUi U
uMnynbe (OTOHA, TEPUOA TMoiypacrajga, SHEPTrus CBSI3M AaTOMHBIX siep, NPU ONHCAHUHU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



CIMHMIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DPU3MYECKYIO BEIMUUHY C JPYTHMHA
BEJIMYMHAMH, BHIYUCIISATH 3HaUCHHE (PU3NUCCKOI BEITHUYHMHBI,

aHAIM3UPOBAaTh (U3MUYECKUE IPOIECCHl M SBICHUS, HCIONb3Yysd (HU3MYECKUE 3aKOHBI U
OpuHIMIBEL  3akoH OMa, 3aKOHBI IOCJIEIOBaTENBPHOrO W TApalIeIbHOIO  COCTMHEHHS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJEKTPOMArHWTHOM WHAYKIHH, 3aKOH
MPSIMOJTMHEHHOT 0 PAaCIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DOWHIITeHHa a1 (orodddexTa, 3aKOH COXpPAHEHHS DHEPruH, 3aKOH
COXpAaHEHHS HMIIYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHHS
MaccOBOTO YHCIA, MOCTYlaThl bopa, 3aKOH paJAnOaKTUBHOTO pacmajga, Mpu STOM pa3iinyaTh
CIIOBECHYIO (hOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPaKEHHE W YCIOBHS (TPAHUIIBL,
0051aCTH) IPUMEHUMOCTH;

ONpEAENATh HANpaBJICHNUE BEKTOpPAa MHAYKIMM MAarHUTHOTO TIOJNSI TPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHtia;

CTPOMTH M OMHCHIBATh N300paKeHNE, CO3/]aBaeMOe IIIIOCKHM 3€pKajoM, TOHKOW JINH30M;

BBIMIOJIHATh YKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MYECKUX SIBICHUH M IPOIIECCOB C
UCIIONIb30BAaHMEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEeHWil: mpu 3ToM  (opMynupoBarhb
npoOiieMy/3afady ¥ THUINOTE3y Y4eOHOro OKCIEpHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEATI0KEHHOT0 000PYAOBaHHS, TIPOBOIUTE ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSAMBbIE U KOCBEHHBIC HW3MEPECHUS (DU3MYECKUX BEJIMYHH, MPU STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO W3MEpPEHHS M HCIONB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PH3HMUYECKUX BEJHMYHMH C HCIOIBb30BAHUEM MPSIMBIX H3MEPEHUIA:
[P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3ybTAThl MOITYYCHHOH 3aBHCHMOCTH
(¢U3MUECKUX BEIWYMH B BUAC TaOMMIl M TpaduKOB, JeNaTh BBIBOABI IO pe3yjibTaTaM
WCCIIEJOBAHMUS;

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4e0HOro JKCIepHMEHTa, y4eOHO-MCCIEeOBATEIbCKON W  IMPOEKTHOW JESTENbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pemath pacdyéTHbIE 3aJadd C SBHO 3aJaHHOW (DU3MYECKOH MOJENBIO, HCIONB3YS
(bu3nUecKre 3aKOHbBI U MIPUHIIHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4i BHIOUPATh (U3UUECKYIO
MOJIeIb, BBIACTATH (DU3UYECKHE BEIWYMHBI U (OPMYJbl, HEOOXOIUMBIC Uil €€ pelICHus,
MIPOBOINTH PACUETHI M OLIEHUBATH PEAIbHOCTH IMOJYYCHHOTO 3HAUEHHsI (PU3NYECKON BEITMYMHEI,

peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
paccyXIeHHH C OIOpOi Ha N3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DPU3UUECKHE SIBICHHS;

UCIIONb30BaTh TIPU  PEUICHUH y4YEeOHBIX 3ajJad COBPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTUH ISl TOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAMH U IPEACTABICHUS Y4eOHOU U
HAYYHO-TIONMYJIIPHOM WH(OpMALUK, TOJIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBATh TOY4aeMYI0 HHPOPMAIIHIO;

OOBSCHSTH PUHIIMIIBI ACHCTBUS MAIINH, TPUOOPOB M TEXHHUYECKUX YCTPOKMCTB, pa3inyarh
YCJIOBHSI UX 0€30I1aCHOI0 MCIIOJIb30BaHMUs B IOBCEHEBHOM JKU3HH;

IPUBOJIMTH MPUMEPBI BKJIAJA POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETHYECKHE 3HAHUS 10 (U3MKE B TIOBCEAHEBHOM JKM3HM IS
obecrieueHust 6€30MaCHOCTH IIPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU yCTPOHCTBAMHU, JIIS
COXpaHEHHS 37J0pPOBbS U COOIOJICHNST HOPM SKOJIOIMYECKOT 0 MTOBEICHNUS B OKPY’KaIOIIeH Cpeae;



paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHbIX COLUATBHBIX POJIEH, IIIAHUPOBATh paboOTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NPorpaMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypcsbl
Paznen 1. ®U3UKA U METOJbI HAYYHOI'O IIO3HAHUA
Bubnuorexa [JOK
1.1 ®dwusuka ¥ METOIbI HAYYHOTO TTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41
bf72
Hroro no pazueny 2
Paznea 2. MEXAHUKA
bubmmoreka [JOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41
bf72
bubnuoreka [JOK
2.2 Junamuka 7 0 0 https://m.edsoo.ru/7f41
bf72
bubnmorekxa [JOK
2.3 3aKOHBI COXPaHEHHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41
bf72
Hroro no pazmeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmmorexa LIOK
3.1 9 0 1 https://m.edsoo.ru/7f41

TEOpUU

bf72



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

bubnuoreka [JOK
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 0 https://m.edsoo.ru/7f41
bf72
ArperaTtHble COCTOSIHHSI BEILIECTBA. bubmmorexa LIOK
3.3 5 0 0 https://m.edsoo.ru/7f41
@da30BbIE NEPEXOABI
bf72
Hroro no pazmeny 24
Paznen 4. 3JIEKTPOJAMHAMUKA
bu6nuoreka [JOK
4.1 DeKTpocTaTHKa 10 0 1 https://m.edsoo.ru/7f41
bf72
ITocTosHHBIN 3neKTpUYecKuil TOK. Toku B bubmmorexa [OK
4.2 12 1 0 https://m.edsoo.ru/7f41
pa3IMYHBIX Cpeax
bf72
Hroro no pazueny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
[MPOT'PAMME



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

11 KIIACC

KounvecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (undposbie)
Ne n/m Kontpoabueie | IIpakTuueckue
NPOrpamMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarauTtHoe 1oje. DIEKTPOMarHuTHas bubmorexa [JOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c
WHYKIAS 97¢
Uroro no pazneny 11
Pa3pnen 2. KOJIEBAHUS U BOJIHbI
MexaHU4YeCKHE U DIIEKTPOMarHUTHEIE bubmorexa [TOK
2.1 P 9 0 1 https://m.edsoo.ru/7f41c
KoJIeOaHust
97c
MexamIHecKiie 1 SIeKThoMa . bubnuoreka IJOK
2.2 XAHMHCCKHE H 9JICKTPOMATHHTHET 5 1 0 https://m.edsoo.ru/7f41c
BOJIHBI
97c
bu6nmoreka [JOK
2.3 Ornruka 10 0 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 24
Pa3zgea 3. OCHOBBI CIIELIMAJIBHON TEOPUY OTHOCUTEJIBHOCTH
OCHOBBHI ClIEIUAIILHON TEOPUN bubmorexa HOK
3.1 " p 4 1 0 https://m.edsoo.ru/7f41c

OTHOCHTCJIIbHOCTH

97c



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

Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

4.1

DJ1eMEHTHI KBAHTOBOH ONTHUKHA

bubmuoreka [JOK
https://m.edsoo.ru/7f41c
97c

4.2

Crpoenue atoma

bubnuoreka IJOK
https://m.edsoo.ru/7f41c
97c

4.3

ATOMHOE PO

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazaeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubnuoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUH M aCTPO(PHU3HKH 7 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuoreka IJOK
6.1 Ob6o0maronee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c
97c
Hroro no pazmeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
Ne Hdara uugposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
®dusnka — HayKa O PUPOJIE. bu6mmoreka [IOK
1 HayuHble METOIbI TO3HAHHSI 1 0 0 https://m.edsoo.ru/ffOc3
OKpY’KaroIIero Mupa 2e2
g(;nb 1 I\ZecaTO (1)1/(13?;)1/11(12 Be oif bubnnoreka [HOK
MHPOBAaHUU COBPEMEHH Ot
2 PP P 1 0 0 https://m.edsoo.ru/ffoc3
HAy4YHOU KapTHUHBI MUPA, B 366
MPAKTUYECKON NEATEIIBHOCTH JIFOJEH -
I\OAerf queCKojcﬂBHX;eI;He' €CKOro bubmnorexa LIOK
THOCHUTEIIPHOCTh MEXaHUY r
3 1 0 0 https://m.edsoo.ru/ff0c3
newxenus. [lepemenienue, 508
CKOpPOCTb, YCKOpPEHUE -
PABHOMEDHOE oHeiiHoe bub6numoreka [JOK
BHOMEPHOE MPSMOIUHEHH
4 P P 1 0 0 https://m.edsoo.ru/ff0c3
JIBIKCHUE
620
PaBHOYCKOpEHHOE IPSIMOIHMHEITHOE bubmorexa LIOK
5 yexop P 1 0 0 https://m.edsoo.ru/ff0c3
JIBUKCHUE
12e
CBobOoHOE TazieHne. Y CKOpeHue bubmnorexa LTOK
6 A A ] P 1 0 0 https://m.edsoo.ru/ff0c3
CBOOOIHOTO aECHUS
9cc
7 KpuBonuHeliHOe 1BUXKEHHE. 1 0 0 bub6mmoreka IIOK

JIBrmkeHrne MaTepuaibHON TOUKH T10

https://m.edsoo.ru/ffOc3



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

OKPYKHOCTH

ada

HpI/IHL[I/IH OTHOCHUTCJIIbHOCTHU

Bbubnunoreka [JOK

8 [anunest. MaeprinanbHble CHCTEMBI https://m.edsoo.ru/ffOc3
orcueta. [lepBblit 3akoH HeroToHa be8
Macca tena. Cwna. [IpuHnumn bubmuoreka [JOK

9 cynepro3uiuu cui. Bropoii 3akon https://m.edsoo.ru/ff0c3
HeroToHa 11 MarepranibHOM TOUKU be8
Tperuii 3akon HeroToHa 115t bubmorexa [OK

10 https://m.edsoo.ru/ff0c3
MaTepUaTbHBIX TOUYEK

be8

3aKoH BceMUpHOro TsroreHus. Cuia bubmuoreka [JOK

11 TsokecTH. [lepBas kocMuyeckast https://m.edsoo.ru/ff0c3
CKOpPOCTh doo
Cuia ynpyroctu. 3akoH ['yka. Bec bubmmorexa LIOK

12 https://m.edsoo.ru/ffOc3
Tena e18
Cuna tpenus. Koo duunent BuGmorexa [{OK

13 Tpenust. Cuiia CONpOTUBICHUS MPU https://m.edsoo.ru/ffoc3
JBUKEHHUH TeJa B )KUIAKOCTH WIIN £76
rase -
[TocTymarensHOe 1 Bp’dHIEiTGJ‘IBHOG BuGmorexa [OK

14 ABHIKSHHE 8GCOOTHO TREAOTO https://m.edsoo.ru/ff0c4
tena. MoMeHT cuiibl. [1meuo cuibl. 136
VYcnoBust paBHOBECHS TBEPOTO Tela -
HMmyisc MaTepuaibHOM TOYKH, BuGmorexa LIOK

15 CUCTEMBI MaTePUAITBHBIX TOUCK. https://m.edsoo.ru/f0ca

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE BHKEHHE

3d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

PaGoTa 1 MOIITHOCTE CHIIBI.
Kunernueckas sueprus

Bub6nuorexa [JOK

16 . https://m.edsoo.ru/ffOc4
MaTepuanbHON TOYKH. TegpeMa 00 502
M3MEHEHUU KUHETHYECKOW SHEPT U
[ToreHumnanpHas 3HEprusl.
IToreHuManbHas SJHEPTUs YIIPYTo bubnuoreka IIOK
17 nehopMHUPOBAHHOM MTPYKUHBI. https://m.edsoo.ru/ff0c4
[TorenuumanbHas sHEprUs Tena 6la
BOJIM3M MOBEPXHOCTU 3eMITU
[loTenuanbHbIe U
HenoTeHIualbHble CUIIbl. CBS3b Butniorexa LIOK
18 PA0OTLI HEMOTCHUKATLHELX CIL C https://m.eds00.ru/ffoc4
M3MEHEHHUEM MEXaHUYECKOU SHEeprun 78¢
CUCTEMBI TeJl. 3aKOH COXpaHEHUs —
MEXaHU4ECKOU SHEPrun
JlaGopaTopHas pabora
«HMccnenoBanue cBS3U pa60Tf1 CHUJIBI BuGmorexa LIOK
19 C U3MEHEHHEM MEXaHH4eCKOi
https://m.edsoo.ru/
SHEPTUH TeJia Ha pUMepe
PaCTSKEHUSI PE3UHOBOTO KI'yTa»
KontponbHas padora no reme bu6mmoreka [IOK
20 «Kunemaruka. JIlunamuka. 3aKOHBI https://m.edsoo.ru/ffOc4
COXpaHEHHS B MEXaHUKE) b74
OCHOBHBIE TIOJIOKEHUS ) BuGmorexa [IOK
21 MOTIERYIHPHOTKHHCTIHCCION https://m.edsoo.ru/ffOc4
Teopun. bpoyHOBCKOE IBUKEHHE. dc2
Anddyszust -
29 XapaxkTep ABUKECHUS U bubnuoreka [JOK

B3aMMOJIEUCTBUS YaCTUIL] BELLIECTBA.

https://m.edsoo.ru/



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/

Mopenu cTpoeHus ra3os,
JKUJIKOCTEH U TBEPABIX TEI

Macca monekyin. KonnuectBo

bu6nuoreka [JOK

23
BeiectBa. [locTosiHHas ABoraapo https://m.edsoo.ru/
TenmoBoe paBHOB"GCI/Ie. Bubmiorexa LIOK
24 Temneparypa u e€ u3MepeHue.
https://m.edsoo.ru/
IIIxana Tremneparyp Llenbcus
bub OK
Wneansueiii raz 8 MKT. OcHoBHOE mommorexa L1
25 https://m.edsoo.ru/ffOc4
ypaBHeHue MKT
fde
A6COJ‘II€)THa$I TeMnepaTypa KaK Mepa BuGmorexa LIOK
CpelHel KUHETUYECKON SHepruun
26 ped P https://m.edsoo.ru/ffOc5
JBUKEHHS MOJIEKYJl. Y paBHEHHE 116
MenpeneeBa-Kianeitpona T
bub6 OK
27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI momotexa I
https://m.edsoo.ru/
JlaGopaTopHas pabora
28 «HccnenoBanue 3aBUCUMOCTH bu6nuoreka [JOK
MEIKIY TTapaMeTpaMH COCTOSTHUS https://m.edsoo.ru/
Pa3peKEHHOT O Ta3a
W3onporieccsl B 11€aIbHOM Ta3e u Bubmorexa [IOK
29 POt A https://m.edsoo.ru/ff0c5
uX rpaduyueckoe mpeiCTaBICHNE 706
Buyrpennss sueprus
TEPMOJAVHAMUYECKOU CHCTEMBI U bubnnoreka LIOK
30 crnocoObl e€ n3meHeHust. Komuuectro https://m.edsoo.ru/ff0c5

TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UJI€ATTFHOTO

952



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

rasa

Bbubnunoreka [JOK
31 Bupl Temionepenaun https://m.edsoo.ru/ffOc5
c36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.
KgJII/I‘IeCTBO TEIJIOTHI IIPU B bubmorexa [1OK

32 . https://m.edsoo.ru/ff0c5
Teruionepenade. AanabaTHbIN 36
porecc
IIepBblil 3aKOH TEPMOAUHAMUKHU U bubmmorexa LIOK

33 https://m.edsoo.ru/ff0c5
€ro NpuMeHeHHe K U30IpolieccaM ofc
HeobpatumocTs mporieccoB B bubnmnoreka [IOK

34 npupoze. Bropoii 3akon https://m.edsoo.ru/ffOc6
TEPMOIMHAMUKH 230

. bubmmnoreka IIOK

35 HpHHumf sercreins u K111 https://m.edsoo.ru/ffOc6

TEIIOBOI MallIMHBI 00a
bu6nuoreka [JOK

3 Hurer Kapiio m ero KI1L https://m.edsoo.ru/

37 DKOJIOTHYECKHE MPOOIEMBI bubmuoreka [JOK
TETJIODHEPTeTUKU https://m.edsoo.ru/
O06oO0maromuii ypok bubmuoreka [JOK

38 «MonekynsipHast puznka. OCHOBBI https://m.edsoo.ru/ff0c6
TEPMOIMHAMUKI 938
KontponbHas pabora no reme bubmuoreka IIOK

39 «MonexysipHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ffOc6
TEPMOJIUHAMUKI as0

40 [TapooGpazoBanue U KOHIEHCAIUS. bubnmoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

I/IcnapeHHe 1 KUIICHUC

https://m.edsoo.ru/ffOc6
3b6

AOCOIIOTHAsA ¥ OTHOCUTENbHAS

bu6nuoreka [JOK

41 BJI&XHOCTh BO3/1yXa. HachleHHbIH https://m.edsoo.ru/ff0c6
nap 4d8
TBépnoe Teno. Kpucraumueckue u
amopdHble Tes1a. AHU30TPONHS bubmuoreka IIOK

42 CBOMCTB KpucTauioB. JKujkue https://m.edsoo.ru/ff0c6
kpuctaibl. COBpeMEHHBIC 5f0
MaTepHabl
[InaBieHue U KpUCTaUIM3ALUS. bub6mmoreka [IOK

43 V nenbHAas TEIUIOTA TIABJICHUS. https://m.edsoo.ru/ffOc6
CyOmumarus 708

bub6mmoreka [JOK
44 VYpaBHeHue TeroBoro Oanxanca https://m.edsoo.ru/ff0c6
820

OnexTpusanus Tell. JNEKTPUIECKUI bubnuoreka IIOK

45 3apsi. J[Ba BUIa 3J€KTPUIECKUX https://m.edsoo.ru/ff0c6
3apsaIoB bece
[IpoBOAHMKY, TUANEKTPUKU U bu6mmoreka [IOK

46 HOJTYIPOBOJHUKH. 3aKOH https://m.edsoo.ru/ff0c6
COXpaHEHHS AIICKTPHUUECKOr0 3apsiia bee
B3aumoneiicTBue 3apsa0B. 3aKOH bu6nunoreka [JOK

47 Kysona. ToueuHblil 37eKTpHYSCKUi https://m.edsoo.ru/ff0c6
3apsia ced
Hanps>x€HHOCTB 3JIEKTPUYECKOrO bu6mmoreka IIOK

48 nosist. [IpuHINT Cynepro3UuInK https://m.edsoo.ru/ffOc6

AIIEKTPUYECKUX TTosiel. JInnumn

df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HaIpPsHKEHHOCTH

PaGora cun SJICKTPOCTATHYCCKOI'O

Bbubnunoreka [JOK

49 nons. [Torennuan. PazHocTs 0 https://m.edsoo.ru/ffOc6
[IOTEHIIHAJIOB f00
IIpOBOTHUKY M TUDJIEKTPUKU B bubnnoreka LIOK
50 3JIEKTPOCTATUYECKOM ITOJIC. 0 https://m.edsoo.ru/ffOc7
JusnekTpudeckas MPOHUIIAEMOCTh 018
bu6nuoreka [JOK
51 DnexkrpoéMkocTh. Konaencarop 0 https://m.edsoo.ru/ffOc7
126
DIIEKTPOEMKOCTD TIIIOCKOTO bubmuoreka [JOK
52 KOHJIeHCcaTopa. DHeprus 0 https://m.edsoo.ru/ff0c7
3apsHKEHHOT0 KOHJIEHCaTopa 2c0
53 JlaGopaTopHas pabora "M3mepenue 1 bubnunoreka [HOK
3JIEKTPOEMKOCTH KOHIeHCaTopa" https://m.edsoo.ru/
[TpuHIMIT NENCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAITLHOTO
54 annJ:paTa cfpyﬁHoro EpI/IHTepa. 0 bubmorexa [1OK
’ https://m.edsoo.ru/
DJIeKTpOCTaTUYECKas 3allKTa.
3a3eMiIeHHE IEKTPONPHOOPOB
DNEKTPUUECKUHN TOK, YCIIOBUS €T0
cymiectBoBanus. [10CTOSHHBIN TOK. BuGmiorexa [[OK
55 Cwita Toka. Hanpsioxenue. 0
https://m.edsoo.ru/
Comnporusnenue. 3akon Oma Jist
y4JacTKa [enu
ITocnenoBarenbHOE, MapaJIEIbHOE, Bubnunorexa [JOK
56 CMEIIAHHOE COCIMHEHNE 0,5 https://m.edsoo.ru/ffOc7

poBOIHUKOB. JlaGopaTopHas

40



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

pabora «/3yueHune cMemaHHoro
COEZMHEHUS PE3UCTOPOB»

Pabora 1 MOIIHOCTE

bu6nuoreka [JOK

57 JJIEKTPUYECKOr0 TOKa. 3aKOH 0 https://m.edsoo.ru/ff0c7
Hxoyns-Jlenna 838
3akoH OMa 1151 TOTHOM (3aMKHYTOM )
anekTpudeckoil nenu. Koporkoe bubnnoreka [HOK

58 3aMbIkanue. JlabopaTopHas padora 0,5 https://m.edsoo.ru/ffOc7
«M3mepenne D/1C uctoyHuka Toka u ae0
€ro BHYTPEHHETO COMPOTHBICHUSD
DneKTpoHHAas MPOBOAUMOCTh

59 TBEPABIX METAIJIOB. 3aBUCUMOCTh 0 bu6nmoreka [JOK
COMPOTHUBIICHHS METAIIOB OT https://m.edsoo.ru/
Temneparypbl. CBEpXIPOBOAUMOCTb

60 DJIEKTPUUYECKUM TOK B BaKyyMe. 0 bubnunoreka [HOK
CBoiiCTBa DJIEKTPOHHBIX ITyIKOB https://m.edsoo.ru/
[TomyrpoBOJHUKH, NX COOCTBEHHAS BuGmorexa LOK

61 1 HpUH MOCHAZR IDOBOMUMOCTS. 0 https://m.edsoo.ru/ff0c8
CaoiicTBa p—N-miepexoa. Aae
[TomyrpoBoTHUKOBBIE TPHUOOPHI -
DNEeKTPUUECKUN TOK B pacTBOpax U BuGmorexa LOK

62 pactuIasax SNCKIpOTHTOB. 0 https://m.edsoo.ru/ff0c8
DJIEKTPOIUTUYECKAS TUCCOLUALIHSL. oba
OnexTponus T
DJIEKTPUYECKUM TOK B rasax.
CaMOCI”)FO}ITeJ'ILHHﬁ u bubmmorexa LIOK

63 0 https://m.edsoo.ru/ff0c8

HECaMOCTOATENIBHBIN pa3psi.
Monnus. [Inazma

4ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DneKTpuuecKkrue Ipudopsl U
YCTPOMCTBA U X MPAKTUYECKOE

Bub6nuorexa [JOK

64 1 https://m.edsoo.ru/ff0c8
npuMeHeHue. [IpaBuiia TeXHUKH 6fc
0e30MacHOCTH —
Bbu6nunorexka [JOK
0600 i
65 ODTHAIOIIL YPOK 1 https://m.edsoo.ru/ffOc8
«OIJIEKTPOINHAMUKA»
8be
f((:;)HTIIZOHBHaSI pi6o;[a 0 TeMe ) BuGmorexa [{OK
66 fIeKTP OCTaT? a. LIOCTOMHHRIH 1 https://m.edsoo.ru/ff0c8
aneKkTpuyeckuii Tok. Toku B 284
Pa3InYHBIX Cpeaax» T
Pe3epBHblii ypok. KoHTpOIbHAS bubmuoreka [JOK
67 pabora 1o Teme 1 https://m.edsoo.ru/ff0c8
"OnekrpoarHamMuka" c56
Pese T Y — bubnunorexa [JOK
BHBII K. 1504
68 P P HHarot 1 https://m.edsoo.ru/ffOc8
ypok o Temam 10 knacca
féc
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

11 KIIACC

KoJuunyecTBo yacos DJIeKTPOHHBbIE
Ne [Mara uugposbie
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThI padoTbI
pecypcebi
I1
SZCTOSIH:f::e Mael"Hl\I//II”;BI u one . Butnorexa LIOK

B3anMMoOeHCTBUE. MarHuTHoOE MoJIE.

1 s . 1 0 0 https://m.edsoo.ru/ff0c9
BekTop MarHuTHOM MHIYKIIMH. 778
JInHMM MarHUTHOW MHAYKIUU -
l\i[)ianTgoe HO;GCHEOEOHHHM c BuGmorexa LIOK
TOKOM. OnBIT Teaa.

2 . peten 1 0 0 https://m.edsoo.ru/ff0c9
B3aumoneiicTBrE MPOBOJHUKOB C 8fe
TOKOM _
JlabopaTtopHas pabora «3y4yeHue bubmuoreka [JOK

3 MarHUTHOT'O MOJISl KATYIIKH C 1 0 1 https://m.edsoo.ru/ff0c9
TOKOM) 8fe
JleficTBEe MarHUTHOT'O IIOJIS Ha

.C A .
Jl;};%zoszK caTOKa%h:) ) uina Amnepa BuGmiorexa LIOK
TOpHas T

4 paToprai p . 1 0 1 https://m.edsoo.ru/ff0c9
«HccnenoBanue nelcTBUS ac0
MOCTOSTHHOI'O MarHuTa Ha paMKy C -
TOKOM)
,Z[CI/I)(II(TBI/IG Mjf}gl:TH;Feo TOJIST Ha BuGmorexa [IOK

BU s 3apsKEHH

5 AIBIDIYIIYIO P yio 1 0 0 https://m.edsoo.ru/ff0c9
yactuiy. Cuna Jlopenna. Pabora qfa
cuibl Jlopenna -

6 DJIEKTpOMAarHuTHAsI MHYKIUSL. 1 0 0 bu6nuoreka [JOK

IToTOK BEKTOpa MarHUTHOM

https://m.edsoo.ru/



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

uaaykuu. 3/1C uaaykunn. 3akoH
3JIEKTPOMArHUTHON WHIYKITMH
®dapanes

JlaGopaTopHas pabora

bubnmorekxa [JOK

7 «HccnenoBanue ABICHUS https://m.edsoo.ru/ffOca
3JEKTPOMArHUTHOW WHIYKIIUH» 150
NunyktuBHOCTD. fSIBIICHUE
camomHAykiuu. J/(C bubmmoreka [JOK

8 CaAaMOMHTYKIIMH. DHEPTHUs https://m.edsoo.ru/ffOca
MarHUTHOTO TOJISI KATYIIKU C TOKOM. 600
DJIEKTPOMAarHuTHOE T0JIe
TexHuyeckne ycTpoucTBa U UX
MIPUMCHEHHUE: TIOCTOSIHHBIC MarHUTEI,

9 AJIEKTPOMArHUTBHI, bubnnoreka [IOK
3JIEKTPOABUTATEITb, YCKOPUTEIH https://m.edsoo.ru/
9JIEMEHTAPHBIX YACTHIIL,

WHIYKIIMOHHAS T1€Yhb
O6o6maromuii ypok «MarHutTHoe bubnmnoreka [JOK

10 nojie. DJIeKTPOMarHuTHAs https://m.edsoo.ru/ffOca
WHTYKIS b82
KonTtponbHas pabora 1o reme bubnnoreka LIOK

11 «MarnutHoe 1oJie. https://m.edsoo.ru/ffOca
DNEeKTPOMarHuTHAs UHIYKIIHS) ds8
CB0OOOTHBIE MEXAHUUYECKUE
konebanus. ['apmoHnueckue bubmuoreka [JOK

12 KojicOaHus. Y paBHCHUE https://m.edsoo.ru/ffOca
TapMOHHYECKHUX KolleOaHMi. fo6
[IpeBparienue sHepruu

13 JlaGopaTopHas pabora bubmuoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

«HccnenoBanue 3aBUCUMOCTH
nepuojia Majiblx KoineOaHuii rpysa
Ha HUTHU OT JJIMHBI HUTU 1 MACChI

rpy3a»

https://m.edsoo.ru/

KonebartenbHbIit KOHTYD.
CBOOOIHBIE AIEKTPOMArHUTHBIE
KoJIe0aHUs B HACATHLHOM

Bubnuoreka [JOK

14 https://m.edsoo.ru/ffOcb
KOJIeOaTeIbHOM KOHTYpe. AHAIOTUs 820
MEXTy MEXaHUYECKHUMH U
JJICKTPOMATrHUTHBIMU KOJICOAaHUSIMHU
®opmyna Tomcona. 3akoH bubmuorexa [JOK

15 COXpaHEHHsI SHEPTUU B UJICAITHHOM https://m.edsoo.ru/ff0cb
KoJie0aTeIbHOM KOHTYpe 9c4
[IpencraBieHne o 3aTyXaroOMIKUX
KoneOaHusX. BeIHyXIeHHBIC bub6nmoreka [JOK

16 MEXaHHYECKUE KOJICOaHHSI. https://m.edsoo.ru/ff0cb
Pe3onanc. BeinyxaeHHbIC b86
3JIEKTPOMAarHUTHBIE KOJIeOaHUs
[TepemMeHHBIN TOK.
CunycouabHBINA TePEMEHHBIN TOK. bubnuorexa [JOK

17 MOIIHOCTh TEPEMEHHOI0 TOKA. https://m.edsoo.ru/ff0cb
AMIUTUTYAHOE U JEHCTBYIOLIEE d34
3HAUEHUE CHJIBI TOKA M HANIPSHKCHHUS
Tpancdopmarop. [Ipon3BoacTso,

18 ngeni){apn HOTII))C6JII)CHI/IC " bubmmorexa LIOK

. https://m/edsoo.ru/

AIEKTPUYECKON YHEPTUU
YCTpoiCTBO U PAKTUYECKOE bubnunoreka [IOK

19 PUMEHEHHE 3JICKTPUIECKOTO https://m.edsoo.ru/ffOcc

3BOHKaA, rcHepaTopa NCPEMCHHOI O

324



https://m.edsoo.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m/edsoo.ru/
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

TOKa, JIMHUN QJICKTpOoIICpeaayq

OKOJIO0rM4ecKue pUCKU IIPH
IPOM3BOJCTBE IEKTPOIHEPTUH.

bubnuorexa [JOK

20 Kynbrypa ucnonszoBanus ) https://m.edsoo.ru/
9JIEKTPOIHEPTUU B MIOBCETHEBHON
KU3HU
MexaHn4yecKue BOJTHBI, YCIOBHS
pactipoctpanenus. [lepuon. bubmuoreka [JOK

21 CKOpOCTh pacpOCTpaHECHUS U https://m.edsoo.ru/ffOcc
JuinHa BonHbL. [lonepeunsie u asd
MPOAOIbHBIE BOJIHBI
3Byk. CkopocTb 3ByKa. ' poMKoCTh bubmorexa [1OK

22 https://m.edsoo.ru/ffOcc
3ByKa. Beicora ToHa. TemOp 3Byka c0c
DNEeKTPOMarHUTHHIE BOJIHBI, UX bu6mumoreka IIOK

23 cBolicTBa 1 CKOpOCTh. I1Ikana https://m.edsoo.ru/ffOcc
DJIEKTPOMArHUTHBIX BOJH fe0
[TpuHIMIIBI paTUOCBSI3H U

24 Telj)IeBEnerli. lII)aBBI/ITI/Ie CpEeJICTB bubmmorexa [OK

https://m.edsoo.ru/

cBs3u. Panuomnoxkarms
Konrtpomnsnas pabdora «Konebanus u bubmmorexa [1OK

25 https://m.edsoo.ru/ffOcc
BOJTHBI» 618
[IpsmonuueitHoe anCI'IpOCTpaHCHI/Ie Bubmiorexa LIOK

26 CBCTa B OANOPOJIHIOH Ehede. https://m.edsoo.ru/ffOcd
Toueunslil ucTOYHUK cBeTa. JIyu 350
cBeTa

27 OTtpaxkeHue cBeta. 3aKOHBI bubnunoreka LIOK



https://m.edsoo.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

orpaxeHwus cBeta. [loctpoeHue
N300paKEHHI B TUIOCKOM 3epKajie

https://m.edsoo.ru/ffOcd

4e0

[Ipenomnenue ceta. [Tonnoe
BHYTPEHHEE OTpaKCHHE.

bubnuorexa [JOK

28 . https://m.edsoo.ru/ffOcd
IIpenenbHbIii yromn MoiaHoro 76
BHYTPCHHEI'0 OTPaKCHU T
bubnuoreka [JOK
JIab 0 158
29 ALOpATOpHas pabota (IMEpeHie https://m.edsoo.ru/ffOcd
NIOKa3aTesIsl IPEIOMIICHHUS CTEKIIa 67a
JIunzel. [loctpoenne nzodpaxeHuit bu6mmoreka [IOK
30 B iuH3e. DopMysia TOHKOMN JIMH3HI. https://m.edsoo.ru/ffOcd
VBeanyeHue JIuH3bI dle
JlaGopaTopHas pabora
31 «HccaenoBanue CBOICTB
U300paKeHUH B JIMH3AX»
Hucnepcus cBeta. Cl0KHBIM COCTaB
39 6enoro ceera. [{Bet. JlJaboparopHas bubnuoreka IIOK
pabora «HabmroqeHne aucnepcuu https://m.edsoo.ru/
CBETa»
bubmuoreka IJOK
154 .
33 HTEp(EpEHLLA CBeTa HH@PaKHHH https://m.edsoo.ru/ffOce
ceta. Judpaxknronnas pemeérka 422
[Torepe4HOCTH CBETOBBIX BOJIH bubmorexa [1OK
34 P ' https://m.edsoo.ru/ffOcf
[Monspusanus cBera
02e
OnTHueckue mpuOOPHI U YCTPOHUCTBA BuGmorexa LOK
35 U yCJIOBUS UX 0€30MacHOro

MMPUMCHCHUA

https://m/edsoo.ru/



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

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.

bubmuoreka IJOK

36 . https://m.edsoo.ru/ffOcf
[TocTynaTel crielUaTbHON TCOPHH 862
OTHOCHTEIHHOCTHU
OTHOCHUTEHHOCTh bubmuoreka [JOK

37 OJTHOBPEMEHHOCTH. 3aMe IJICHHE https://m.edsoo.ru/ffOcf
BPEMCHH U COKPAIICHUE JUTHHBI a42
OHeprus u I/IMHEIJ'II)C BuGmorexa LIOK

38 PENATUBUCTCKOM ilacmum. Cas3b https://m.edsoo.ru/ffoct
MAacchl C SHEPTHUEH U UMITYITHCOM.

c68

OHeprus MoKost
KonTtponbsHas padora «OnrTuka. bubmuoreka [JOK

39 OCHOBBI CHICIIHATBHON TCOPHH https://m.edsoo.ru/ffOct
OTHOCHUTEIEHOCTH» 6f0
®ortonbl. ®opmyna [1nanka. bubmmorexa [OK

40 https://m.edsoo.ru/ffOcf
DHeprusi U UMITyJbC POTOHA

el6

OTKpBITHE U UCCIIEIOBAHUE bubnnoreka LIOK

41 dororddexra. OnbiTer A. I'. https://m.edsoo.ru/ffOcff
CrosneroBa c4
3akonbl porodddexra. YpaBHeHue bu6nuoreka ITOK

42 Diinmrreiina s Gorodddexra. https://m.edsoo.ru/ffod0
«Kpacnas rpanuma» porordpdexra 15e
Hasnenue cera. OnbiTe [1. H. bubmuoreka [JOK

43 JlebeneBa. XumMuueckoe eHCTBUE https://m.edsoo.ru/ffod0
cBeTa 4ab

44 TexHrU4ecKue ycTpoicTBa u bubnnoreka [HOK

MPAKTHYECKOe IPUMEHEHHE:

https://m.edsoo.ru/



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/

dborodnemMeHT, POoToNaATIHK,
coJTHe4YHasi baTapesi, CBETOIUO/

Pemenne 3aaa4 110 TCMC «DJIEMEHTHI

bu6nuoreka [JOK

45 N https://m.edsoo.ru/ff0d0
KBAaHTOBOW ONITHUKH 302
Monens aroma ToMcoHa. OmbITH bubmuoreka IJOK

46 Pesepdopna mo paccestHUIO o~ https://m.edsoo.ru/ff0d0
yactull. [Inanerapuas Mmoaenp aroma 9la

bu6nmmoreka [JOK
47 [Mocrynater bopa https://m.edsoo.ru/ff0d0
afa
W3nyuenue u noriomieHne GoToHOB BuGmorexa OK

48 TTPH TICPEXOAC aToMa ¢ Oﬂfioro https://m.edsoo.ru/ff0d0
YPOBHSI SHEPTUU Ha Apyroi. Bubt afa
CIEKTPOB ==
BOJIHO]‘S’I:IC CBOMCTBA YacTUll. BOIHEI BuGmorexa LIOK

49 Ae Epomfl' Kopryckynsptio- https://m.edsoo.ru/ff0d0
BOJTHOBOM ayasin3M. CIIOHTaHHOE U cas
BBIHY)KJICHHOE U31Y4YECHHUE T
OTKpBITHE PAITMOAKTHBHOCTH.

OHLII)TLI Pe3pepI:bopz[a o bubmmorexa LIOK

50 https://m.edsoo.ru/ff0d0
OTIPEICTICHUIO COCTaBa fd2
PaIMOAKTUBHOIO U3ITYYCHUS —

CgoiicTBa anbda-, 6era-, raMmma-

51 u3ilydeHus. BiausHue bu6mmoreka IIOK
PaTHOaKTUBHOCTH Ha )KHBBIC https://m.edsoo.ru/
OpraHUu3MBbI

52 OTKpBITHE IPOTOHA U HEUTPOHA. bubnunoreka LIOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/

N3otonsl. Anbda-pacna.
DJIEKTPOHHBIN U MTO3UTPOHHBIN
Oera-pacnaj. ['amma-u3znydenue

https://m.edsoo.ru/ffod1
162

53

DHeprust CBsI3u HYKJIOHOB B Si7Ipe.
SnepHble peakuuu. A nepHblil
peaktop. [IpoGiieMsl, IepCEKTUBSI,
HKOJIOTMYECKUE ACIIEKTHI SIAEPHOU
JHEPIreTUKU

bubnuorexa [JOK
https://m.edsoo.ru/ffod1
356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
NO3UTpOHA. MeTo1bl HabII0IeHNS U
pErucTpanuy 3EeMEHTAPHbIX
yactull. Kpyrusli cron
«DyHJaMEHTaJIbHBIE
B3auMoencTsus. EnnHcTBO
(bU3NIECKOil KAPTHUHBI MUPAY»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0
€38

55

Bun 38é3nnoro ueba. Cossesnus,
SIPKUE 3BE3/IbI, TUTAHETHI, UX
BuauMoe amxenue. CoHeuHas
cucremMa

bubmuoreka IJOK

56

Connue. ConHe4yHast aKTUBHOCTb.
HcTtounuk sneprun ConHua v 3BE371

bubmuoreka [JOK

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU
nocjea0BaTebHOCTH. BHyTpeHHee
cTpoeHue 3BE311. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOXKJICHUH U
sBororuu CoJiHIIa U 3BE3]T

bubnuoreka [JOK

58

Muineunsbiii [lyts — Haia
lNanakruka. [lonoxenue u

bubnuoreka [JOK



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

neuxenne Connua B ["anakTuke.
lNanaktuku. Y€pHbIE IBIPHI B SApax
TaJIaKTUK

59

Bcenennas. Pa30eranue rajgakTuk.
Teopus bonbmioro B3peiBa.
PenukroBoe uznydenue.
MeraranakTnka

bubmuoreka IJOK

60

Hepemiennsie npobiemsl
aCTPOHOMHUU

bubmuoreka [JOK

61

KonTponbsHas pabora « 9eMeHTHI
ACTPOHOMUU U acTPODU3UKU»

bu6nmoreka [JOK

62

O6o6maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHUU B DKOHOMHUYECKOM,
TEXHOJOIrMYECKOM, COIMAILHON 1
ATUYECKOH cepax MesTenbHOCTH
YyelioBeKa

bubnmmoreka [JOK

63

O6o6maromuit ypok. Ponb u Mecto
(GU3UKN U aCTPOHOMUU B
COBPEMEHHOW HAYYHOU KapTUHE
MHpa

bubmuoreka [JOK

64

O6o06maromuii ypok. Ponb
(U3UYECKOI TeOpHH B
(dbopMUPOBaHUH TIPEJCTABICHUN O
(u3nuecKoil KapTUHE MHIpa

bubnuoreka [JOK

65

O6o06maromuit ypok. Mecto
(bU3HYECKOM KapTUHBI MUpPa B
o011eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTABICHUI O MIPUPOJIE

bubmuoreka IJOK




PesepBHBI ypok. MarautHoe noe.

66 1 bubnmoreka [JOK
ONeKTpOMarHuTHasi MH KLU
PesepBHblii ypok. Ontrka. OCHOBBI

67 CIIEIIMATIbHON TEOPUH 1 bubnuorexa [JOK
OTHOCUTEIILHOCTH
Pesepnsiii ypok. KBantoBas ¢usmka. bubmmoreka [IOK

68 DJIeMEeHTBI aCTPOHOMHUU H 1 https://m.edsoo.ru/ff0d1
acTpodu3uku 784

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

» ®usuka, 11 xkmace/ Msxummes I'.J1., byxosuer b.b., Yapyrun B.M. nox penakmueit
[MapdentneBoit H.A., Akunoneproe o6mectBo «M3narenpctBo «IIpocBenienne

» Gusuka, 10 xrace/ Msxumes I'.4., [letpoBa M.A., CrennanoB C.B. u apyrue, OO0miecTBo ¢
OTrpaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; Akinonepnoe obmiectBo «M31aTenbcTBO
«IIpocBemieHue»

METOAUYECKHUE MATEPHAJIBI V1A YYUTEJIA

1) ®usuka. KouTponsHsie padoTer B HOBOM ¢opmare. 10 knacc. Ast. ['omosa 1.B.

2) KOHTPOsIbHEBIE PAOOTHI B BHJIE TECTOB.

«IHTENNEKT -YHUBEPCATHHBIE TOYPOUHBIE Pa3Pad0Tku mo ¢usuke. 11 kmacc.

AgT. Bonkos B.A.

3) Hecranmaprabie ypOKH, HCTOPUUECKHUE 0030PbI, CAMOCTOSTEILHBIE M KOHTPOJILHBIE PAOOTHI,
9KCIEPUMEHTHI, TECTHL. «Bako», Mocksa, 2011,

4) DnextuBHbIN KyPC «MeT0oab! pemenus pusndeckux 3anau». 10-11 knaccer. ABT. 30puH
H.N.

5) Macrepckas yuutens. Mexanuka. Mosekynsapras ¢pusuka. TepMOIMHAMHKA.
OnekrpoauHamuka. «Bako», Mocksa, 2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

1) http://nsportal.ru - corranbHas ceTb pabOTHUKOB 0Opa30BaHHSI.

2) http://markx.narod.ru/pic/ - pusuka B mkose.

3) http://festival.1september.ru/articles/ - bectuBans nemarorunyeckux uaci
«OTKpBITBIN YPOK».

4) http:/lwww.fizika.ru/ - caiit aus yunreneii GU3UKHA U MX YIEHUKOB.

5) http://www.physics.ru/ - marepuansl mo Gpusmke.

6) www . ege .edu.ru - uadopmannonusiii mopran EI'D.

7) http :// school - collection . edu . ru / - exunas kosrekius [IOPoB
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