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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHUM U TpEeOOBAHUN K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepanuu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YEeHHUs] (PM3MKU HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYeHHUsS HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK HPHUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpENoiaraeT HCIOJIb30BAHHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUUYECKUX U TEXHOJOTHUECKUX MPUJIOKEHUM
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeM palMOHATIBFHOTO MPUPOIOTIOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpPUH, JJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
MIPOIIECCOB).

CUCTeMHO-IESTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU pean3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid YKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YYarolUXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM MepedyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIEI0BaHUs
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbimoe BHUMaHUE yHaeNsSeTCS PENICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM a1 pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO



3aJJaHHOW (PU3NUECKON MOJIEIBIO, TO3BOJISIIOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeIHEro 00111ero 00pa3zoBaHus TOJDKEH U3y4aThbCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Ji BBHIMOJHEHUS YKa3aHHBIX B
nporpamMme o (pU3MKEe yYEHHUYECKHX MPAKTHUYECKUX padOT U IEMOHCTPALMOHHOE
o0opy1I0BaHUE.

[Iporpamma 1o Qu3uke peanu3yeTcss C HMCHOJb30BaHUEM O0OPYIOBAHHMS
LEHTPa «TOYKa POCTa».

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTHE HUX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTara HU3Y4YCHUS
OCHOB CTPOCHHMsSI MaTepuH U (pyHTaMEHTATBHBIX 3aKOHOB (PU3HUKHU;

e (¢dopMmupoBaHWE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;



dbopMupOBaHHE TPEICTABICHUNA O POMU (UIUKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX 1elield oO0ecrieunBaeTCsl pelleHUeM CIeAYIOMNX 3a/ad B
npoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmx  (Qu3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (U3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

(GopMUpPOBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HAaHUSA IS
OOBsICHEHMSI (PU3MYECKUX SBICHUW B TMPUPOAE U A TNPUHATUSA
IPAKTUYECKUX PELICHUN B IOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUS pa3IMyHBIX 3aJad C SBHO 3aJJaHHOM
¢u3nueckoil Mojenplo, 3axad, I[OApPa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3sianue (pu3nYecKoi MoJIeNu, aJeKBaTHOM YCIOBUSAM 33a/1a4H;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUSA M IPOBEJCHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OIpEe/IeNIEHUS IOCTOBEPHOCTHU MOIY4YEHHOTO Pe3ysIbTaTa;

CO3JIaHHME€ YCIIOBHMH Ui Pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

MMPAaKTHYCCKUX pa60T ABJIICTCA PCKOMCHAOBAHHBIM, YYMTCIIb JOCJIACT BBI60p

NPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usnka — Hayka O mnpupone. Hayunbie mMeTOnBl IMO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAaHUYECKOrO JABUKEHHSI.
Cucrema otcuéra. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSIMOJMHENHHOE nBXeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne nBwkeHUs Tena, OPOMIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBIO ONPEICICHNUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIs MaTepUalibHON TOUKU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXKEHUS U cuiia TpeHus mnokosi. Koadduiment Tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa Teja. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumaneHas DHEPTUsA YIIPYro
nepopMupoBaHHoi  mipykuHbl.  [loTeHnManpHas  dHEpruss Teila  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1M Py3un KUIAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TTapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPrusi TEPMOIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AelIbHAs TEMI0EMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akoH TepmMoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYECHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3zaumopaeiictBue 3apa0oB. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPIIO3ULIMU JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HAIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
AIIEKTPUYECKOTO TOKA.



DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTtkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas u IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  AJEKTPOJUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

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

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN N0, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboJia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW Mpupojae, Auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAs IUCCOLUALMA,
raJIbBaHUKA.

I'eocpaghus: BaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: MpeoOpa3OBaHUE JIBHKEHUH C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopBkL,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOJEMCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIIUH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIas Cuila WHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKyLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKUIHMH. OJIEKTPOABIKYIIAs  CHJIA
CaMOWHIYKLIHH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHudeckue yCTpoWcTBA M IPAKTHYECKOE IPUMEHEHHUE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonelnicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0anus

KonebarenrHast cucrtema. CBoOOgHBIE  MEXaHUYECKHE  KOJIEOaHUS.
["apmonnyeckue konebanms. [lepuona, wactora, amrmumryga u ($aza KoieOaHUU.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBpareHne sHepruy MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJEOAHUS B
UJCATBbHOM KOJIOATCIPHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBienue o 3aryxaroumx KoyieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHbBIE KOJIeOaHuUs.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepesadya U MOTPEOICHUE INEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEMaTUYECKUI MASITHUK).

HabGmronenue 3atyxaromux KojieOaHuM.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COCAMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJa MabIX KOJeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoi BosHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, MoJsgpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JE€KTPOMArHUTHBIX BOJIH.



[IIxana 37€KTPOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHHUYeCKHue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanre  CBOWCTB — AJIEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI IIpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Iger.

ColOuparomue U pacceuBaroimie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosiHME W ONTHYEcKash cujia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue YCTPOWCTBa U MPAKTUUYECKOE MPUMEHEHHUE: OYKH, JIyMa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mozeslb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaGmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmydyenue ciexkTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKY.

HabGnronenue noasipuzaluuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pazgesa 6. OcHOBBI ClIeIHAILHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl
CIICLIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

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

OTtkpeiThe 1 ucciaeaopanue Gporoddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiHmrerHa s gortoaddexra. «KpacHas rpaHuia»
dboroaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue YCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.
Ceeroauo.
Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HacTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.
BousHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHEHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue u CUHTES sep.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.



OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3HUuecKoi KapTUHBI MUPA.

TexHuueckue ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
BunbcoHa, siaepHsblil peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckui sxcnepumenm, nabopamopusie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BéznHoro HebOa. Co3Be3aus, sipKkue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ConHeyHas cucrtema.

Cosane. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TIIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHEee cTpocHue
3B€31. COBpEMEHHBIE INIPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sAIpax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOpY>KEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMIIbIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maronee MOBTOPEHHUE

Ponp ¢usuku uW acTpoHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH



B (OpPMHUPOBAaHMM TIPEACTABICHUA O (DUINIECKON KapTHHE MHpPA, MECTO
(bU3NYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJCTaBICHUM O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunonoTHN, XUMHH, TeoTpadu U TEXHOJOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rurnore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pelieHHWE CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUECKHE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHEe MIOMAIU TIIOCKUX (GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHHUS B KUBOW IpUpojJe, KoyieOaTelbHbIC
JIBUKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOJE, NCUCTBUE
paauainyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TI€HEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTH JOCTIKCHUE CIIECTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS y4eOHOro npeamera « Ou3nka» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allny;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

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

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIFOYAsl 3CTETUKY HAy4YHOIO TBOPYECTBA,
npUCyIIEero pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIAHBI,

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

chOpPMHPOBAHHOCTh JKOJOTHUYECKONW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJTAHUPOBAHHUE M OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYHD M HUCCIEAOBATEIBbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATEIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIaJIeTh HAYYHOM TEPMUHOJOTHEH, KIFOYEBBIMU TOHSATUSIMH M METOJaMHU
(bu3nYeCKON HAYKH;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METO0B MO3HAHMUS;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
HHTEpIIpeTallui, TPeoOpa3oBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTyaIUsAX, B TOM YHUCJIE IIPH CO3JaHUU YUCOHBIX IMTPOCKTOB B 00JaCTH (PU3UKH;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3aady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIILHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
JKU3HEIEITEILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC MJICH, MTpEJjIaraTh OPUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHS WH(POpMAIUU (HU3MYECKOTO COACPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIATh TIOWCK, aHaJW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUK Pa3IUYHBIX BHIAOB U (GopM
MIPECTaBIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTWIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKCHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpX aHUS B pas3IHuHbIX (opMaTax ¢
y4€TOM Ha3HAYEHUs] UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJICKTUBA;

IPUHUMATh LEJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa W KaXJOTO yYaCTHHKA KOMAHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIaCTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aj1a4, TUTaH BBIMTOJIHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMK{ y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTECHU;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTu

(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBHUII M MBICIUTENbHBIX MPOLIECCOB, HMX pPE3ydbTaTOB U
OCHOBAHHUII;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
TeSITEIbHOCTH;

NPUHAMATH ce0sl, MOHMUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrMX TMPH aHalM3e pe3yiIbTaToB
NeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpouecce qocTrKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Mpeoiararomn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMM, BKIIOYAIOIIEH CTpEeMIIEHHE K JTOCTIDKEHUIO e U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOLICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K kxonumy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTD y 00YUarOIIMXCsl YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3HYECKUX MOJEIIEH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
UJCAIBHBIN Ia3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3NYECKHUE SIBJICHUS (IIPOLECCHI) U OOBICHITh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoJielicTBUE Tel, Tuddy3us, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJICHWE, KPUCTAJUIM3aLus, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro Harp€BaHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX,
AIEKTpU3aLUs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (U3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHIIA,
UMITYJIBC T€Jla, KHHETHYECKasi SHEPrus, MOTEHIUANIbHAs JHEPTUs, MEXaHU4eCKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCIONb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KOA(P(GUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUraTeNs; NpPHU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMMCBHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: SJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T10JIE€, HANPSKEHHOCTD I10JIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;



OpU ONHCAHWM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHMS] M EJIMHHUIIbI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BEJIUYHMHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U NIPUHLMIBL 3aKOH BceMUPHOro Tsarorenus, 1, I u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3ULIHA CHJI, MPUHUUI PABHOMNPABUS WHEPLHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPIUM TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasiidyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHHUE U YCJIOBUA (IPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATb OCHOBHBIE MPUHLMIBI JCHCTBUSA MAIllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOIO UCIOJIb30BAaHUS B
IIOBCEHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB € HCIIOJIB30BAHUEM IIPSMBIX UM KOCBEHHBIX W3MEPEHHH, IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U HCMOIb30BaTh HU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
VCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYHH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HE0OXoAuMbIe IJis €€ PEelIeHUs, TPOBOJUTh PACUEThl M OIEHUBATH PEaTbHOCTh
MOJy4YEHHOTO 3HaueHus (PU3NUECKOIN BEJININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LETIOYKY PACCYKICHHII C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUS y4eOHOW UM HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIy4aeMyto HH(OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpH OOpAILEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeleNsiTh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCUYHBIA UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3a1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsiyi, dJICKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJIb3Yd (DU3UYECKUE BEIUYUHBL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYINAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJICKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECCe
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UUYECKUM
CMBIC]I HCIIOJIb3YEMBIX BEIIMYMH, MX O0O03HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MTEPUO]I OTypacIiaga, SHEPTUsI CBIA3U
aTOMHBIX SIZIEp, TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

aHaIu3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEMHOTO PaclpoOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, nmocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIENATh HANIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HOKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpobiieMy/3amadyy M TUMOTE3y Y4EeOHOTO HKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JeyaTh BEIBOABI IO pe3yIbTaTaM UCCIIEAOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NEeSATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIJACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3HUUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKH HENPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢dbuznyecKue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHMS B MMOBCEIHEBHOU
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX pOJei,
IUIAHUPOBATh Pa0OTy TPYMNIBI, PAIMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U



MJIAHUPOBATh JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
JJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3jiejioB H TeEM Konrpoabnsl | IIpakrnuyecku
Bcero o0pa3oBaTe/ibHbIE
/| mporpammbl e paboThI e padoThbI
. pecypchl
Paznen 1. DUBUKA U METO/AbI HAYYHOI'O ITO3HAHUA
dusuka u METOIbI Buommorexa HOK
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4HOT'O IMO3HAHUS 5
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 | Kunemarnka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | JluHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHEHHUS B bubmorexa [IOK
2.3 P 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Hroro no paszneny 18

Paznen 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJINHAMUKA



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

bu6mmoreka [JOK

3.1 | MonekynsapHo- 9 https://m.edsoo.ru/7f41bf7
KHHETUYCCKOW TeOpUHr 2
OCHOBLL bubmuorexa [JOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHU )
ArperatHbie bubnmoreka [JOK

3.3 | cocTosiHUS BeleCcTBa. 5 https://m.edsoo.ru/7f41bf7
®a30BbIe IEPEXOIBI 2

Htoro no paznemny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 | DnexTpocTaTtuka 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIN
AIEKTPUUYECKUIN TOK bubmorexa [JOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Toku B pa3mUIHBIX )
cpenax B
Hroro no paszneny 22
PeszepBHoe Bpems 2
OBILEE KOJIMYECTBO
YACOBIIO 68

[TPO'PAMME
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11 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHnTpoabsn IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI He padboTsbl
0 pecypchl
Paznen 1. JIEKTPOANHAMUKA
1 MarsauTHog€ I0JI€. bubnnoreka IIOK
1' DIIEKTPOMAarHUTHAS 11 1 3 https://m.edso00.ru/7f41c9
UHIYKIHS ic
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
) MexaHH4ecKue u bu6nmoreka [IOK
1' DIIEKTPOMATHUTHBIE 9 1 https://m.edso00.ru/7f41c9
KoJieOaHus 7c
2. Mexanuueckue u bubmmorexa HOK
5 1 https://m.edsoo.ru/7f41c9
2 ANEKTPOMArHUTHBIE BOJHBI 7c
5 bu6nunoreka [IOK
3' OnTrka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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bu6nmoreka [IOK

3. OCHOBBI cIELIMAIBHON
4 https://m.edsoo.ru/7f41c9
1 TEOPUU OTHOCUTEIIEHOCTH 7c
Uroro no pazueny 4

Pasnesn 4. KBAHTOBAS ®PU3UKA

. bu6nmoreka [IOK
4, DJIEeMEHTHI KBAHTOBOMU
6 https://m.edsoo.ru/7f41c9
1 OIITUKU
7c
4 bubnnoreka IIOK
2' Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
4 bubnnoreka IIOK
3' ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
7c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5 bubmmoteka [IOK
: DeMEeHTBI aCTPOHOMHUU U
7 https://m.edso0.ru/7f41c9
1 acTpopU3UKH
7c
Wroro no pazneny 7
Pazaen 6. OGOBIIAIOIEE IIOBTOPEHUE
6 bu6nuoreka [IOK
1' O60o011arolIee NOBTOPEHHE 4 https://m.edso0o.ru/7f41c9
7c
Hroro no pasneny 4
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoandecTBo 4acoB
DJIeKTPOHHbIE
Jlara P
Kourpoun uupposbIe
Tema ypoka Bce IIpakTnyec | H3Y4YeH
Hble o0pa3oBaTe/ibH
ro KHe padorpl | HA
n padoThI bI€ peCcypcChl
bubanoreka
®u3nka — HayKa 0 IpUpo/e. OK
HayuHnble MeTO/IbI TO3HAHUS 1 1
OKDVIKAIOLLEr0 MUDA https://m.edsoo.ru
pyRarom p /ff0c32e2
Posb 1 MecTo ¢uzuku B
" bubanoreka
dbopMHUpPOBaHUH COBPEMEHHOMN OK
Hay4YHOM KapTHUHBI MUDA, B 1 .
IPAKTHUECKOHN NEITEILHOCTH https://m.edsoo.r
pakti a /ff0c33e6
JTIogen
Mexannueckoe IBHKEHUE.
bubnuoreka
OTHOCUTEIBHOCTD
[HOK
MEXAHUYECKOT0 IBHKEHHUS. 1
TlepeMeIICHIC. CKODOCTE https://m.edsoo.ru
PEMEIIEHIE, CKOPOCTD, /ff0c3508
YCKOpEHHUE
Bubnuoreka
PaBHOMEpHOE NpSIMOJIMHEWHOE 1 LIOK

JIIBIOKEHNE

https://m.edso0.ru
[ff0c3620
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bubauoreka

PaBHOyCKOpEeHHOE HOK
IIPSIMOJIMHEMHOE JIBUKCHUE https://m.edsoo.ru
/ff0c372e
bubnmnoreka
CBoOogHOE majieHue.
Yckopenue cBOOOIHOTO LOK
P https://m.edsoo.ru
HaIeHI /ff0c39cc
. bubnnoreka
KpuBonuneiinoe 1BHKEHHE. LOK
BI)KEHUE MATEPUATBHOMN
a P https://m.edsoo.ru
TOYKH IO OKPY>KHOCTH /Ff0c3ada
[IpuHIUIT OTHOCUTENBHOCTH bubnuoreka
lNanunes. MuepuuanbHble [HOK
cuctemsbl orcuera. [lepBriit https://m.edso00.ru
3akoH HproToHa [ff0c3be8
Macca Tena. Cuna. [Ipunuun bubnuoteka
Cynepro3unuu cui. Bropoit [HOK
3akOH HproToHa 1 https://m.edsoo.ru
MaTepUaIbLHON TOYKH [ff0c3be8
bubnuoreka
Tpernii 3akoH HproToHa 111 [HOK

MaTCpHAJIBHBIX TOUCK

https://m.edso0.ru
[ff0c3be8
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3aKOH BCEMUPHOIO TATOTEHUS.

bubanoreka

Cuna tsxectu. [lepBas LIOK
KOCMHUYECKasi CKOPOCTh Mtps://m.edsoo. 1y
P [f0c3d00
bubnmnoreka
Cuna ynpyroctu. 3akoH ['yka. LIOK
Bec Tena https://m.edsoo.ru
/ff0c3el8
Cuna tpenus. Koapdunuent bubnuoTeka
Tpenus. Cuiia COnpoTUBIICHUS LIOK
IIPU IBUKCHUU TEJIA B https://m.edsoo.ru
SKHJIKOCTH WJIH Ta3e [ffOc3f76
ITocrynarenbHoe 1
BpaImiaTesibHOE JBUKEHUE bubnuoreka
a0COJIIOTHO TBEPJOTO TEa. HOK
MowmenT cuisl. [liieuo cumsl. https://m.edsoo.ru
VYcnoBust paBHOBecUs TBEPIOTO [ffOc41a6
Tena
HMitynbsc MaTepUalbHON TOUYKH,
bubnuoteka
CHUCTEMBbI MaTePUAIIbHBIX TOYEK.
1 I[HOK
MITYJIbC CHJIBL. 3aKOH
COXDANCHIS HMIVIELCA https://m.edsoo.ru
P yABCa. [ff0c43d6

PeaxTnBHOE ABIKEHIE
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Pabora 1 MOIIIHOCTE CHJIEL.

bubanoreka
Kunerudeckas sHeprus OK
MarepualibHOI Touku. Teopema 1
00 M3MEHEHNN KMHETHYECKOH https.//m.eds00.1
[ff0c4502
SHEPrUU
[TorennmanesHas 3HEPrHUsL.
[ToTennmansHas SHEPTHS bubanoreka
yrpyro aehopMupoBaHHOM LIOK
npyuHsbl. [loTreHnmanbHas https://m.edsoo.ru
SHEpTHsl Tejia BOIU3U [ff0c461a
MOBEPXHOCTU 3EMIIH
ITorennmanpHBIC U
HEMOTEHIHAILHEIE CHIIBL. CBSI3b
bubanoreka
pabOThI HEMTOTCHIIMATBHBIX CHIT OK
C U3MEHEHHEM MEXaHUYECKOU 1
SHEPIUH CUCTEMBI TeN. 3aKOH hitps://m.eds00.1u
p : /Ff0c478c

COXPaHEHHs MEXaHUUECKON
JHEPruu



https://m.edsoo.ru/ff0c4502
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JlaGopaTtopHnast pabora
«HccnenoBanue cBsizu paboOTHI
CHIIBI C U3MCHEHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
pUMeEpPe PaCTSHKEHUS
PE3MHOBOTO KI'yTa

KonTtponbHast pabora o Teme bubnuoreka
«Kunemaruka. Jlunamuka. I[HOK

3aKOHBI COXpPAHEHUS B https://m.edso00.ru
MEXaHUKE» [ff0c4b74
OCHOBHBIE TIOJIOKEHUS bubnuoreka
MOJIEKYJIIPHO-KUHETUYECKON I[HOK

teopun. bpoyHOoBCKOE https://m.edsoo.ru
neuxenue. duddysus [ff0c4dc2

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Mozenn cTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
Tl

Macca monekyn. KonuuectBo
BemecTBa. [locrossHHas
ABorazpo

TennoBoe paBHOBECHE.
Temneparypa u e€ u3mepeHue.
[IIxana remnepatyp Llenbcus
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https://m.edsoo.ru/ff0c4dc2
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bubauoreka

Wneanpueiii raz B MKT. LHOK
OcHoBHoe ypaBHeHue MKT https://m.edsoo.ru
[ffOc4fde
AOcoroTHas TeMIiepaTypa Kak
N . Bubnuoreka
Mepa cpelHeld KHHETHYECKOM OK
SHEPTHH JIBWKCHHS MOJICKYJI. 1
Vpasierie Menieeena https://m.edsoo.ru
BHEHU HJIEIEeeBa-
pamn® 8 Iff0c511e
Knaneiipona
3akoH JlambproHa. ["a3oBbIc
3aKOHBI
JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a
bubnuoreka
N3ormporieccsl B HcaIbHOM Ta3e
[HOK

U UX rpaduueckoe
npecTaBiIeHue

https://m.edsoo.ru
[ff0c570e
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BuyTpenHsis sHeprus

TEPMOJIMHAMUYECKON CUCTEMBI Bubnuoreka
¥ CIIOCOOBI €€ M3MEHEHHUS. LIOK
KonudectBo Temnote! u padoTa. https://m.edsoo.ru
BuyTpennsis sneprus [ff0c5952
OJIHOATOMHOI'0 HUIEAJILHOIO ra3a
bubanoreka
OK
Bunsl Tenionepenaqu 1
P https://m.edsoo.ru
[ff0c5¢36
VYenpHas TEII0EMKOCTD bubanoreka
Belectsa. KomnyecTBo TEIIOTEI [IOK
MIpH TeIvionepeaaye. https://m.edso00.ru
AnuabaTtHbIi poriiecc [ff0c5¢c36
. bubmmoteka
[TepBrbIit 3aK0H TEPMOTUHAMUKHI OK
U €ro MpuMeHEeHne K 1
H3OIPOLECCAM https://m.edsoo.ru
pon [ff0c5efc
bubanoreka
Heob6paTumocThb mporeccoB B LOK
apupoje. Bropoii 3akoH
T: 15[) OI[I/IHaMI/III)(I/I https://m.edsoo.ru
pMoa [ff0c6230
bubanorexa
[Ipunuun nevicteust u KIT LHOK

TETUIOBOM MAaIIUHBI

https://m.edso0.ru
[ff0c600a
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[uxn Kapno u ero KIIJ]

~N W [op I @V)

DKoJIOrHu4YecKre mpooIeMbl

TEIUIO3HEPTETHKH
OBoGmaromii ypok bubnuoTeka
3 «MonexynsipHas pu3MKa LIOK
8 0 Y ) '» https://m.edsoo.ru
CHOBBI TepMOI[I/IHaMI/I 141 /ff0C6938
bubmmoreka
KonTponbHas padoTa 1o Teme
3 LHOK
«MomnekynsipHas GU3MKa.
9 0 https://m.edsoo.ru
CHOBBI TCPMOJMHAMHUKH 1006350
bubmmoreka
4 [TapooOpa3oBanue u LOK
OHJIEHCA. . Ucnapenne
0 KOHACHCAIA flaperme u https://m.edsoo.ru
KHTICHHC /0c6306
buoOmmoreka
4 AOCOIIOTHAS M OTHOCUTEIbHAS LIOK
AXHOCTH BO3/1yXa.
1 BIEDKHOCTD BOSAYX https://m.edsoo.ru

Haceiennsrii nap

[ff0c64d8
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TBépnoe Teno.

Kpucramnmuueckue u amopdHbie bubnuoTeka
Tena. AHU30TPOIUS CBOMCTB LIOK
KpucTauios. XKunkue https://m.edsoo.ru
kpuctamuibl. CoBpeMeHHbIE [ffOc65f0
MaTepuabl
bubnuoteka
[LaBneHue u KpUCTaIM3ALIMS. OK
VY nenpHas TEIo0Ta MIaBICHUS. .
CVBHMALILS https://m.edsoo.ru
yoauMai [ff0c6708
bubnuoreka
YpaBHeHHe TEII0BOro OamaHca HOK
https://m.edso0.ru
/ff0c6820
bubnuoteka
DneKkTpu3zanus Ted.
OnexTpudeckuii 3apsa. /Isa [OK
https://m.edsoo.ru
BHJIAa DJICKTPUUYECKUX 3aPSAT0B IF0CEhee
IIpoBOIHUKY, TUDIIEKTPUKU U bubnuoreka
MOJIYTIPOBOIHUKH. 3aKOH [HOK
COXPAaHEHUs DJIEKTPUYECKOTO https://m.edso00.ru
[ff0c6bcc

3apsizia



https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6708
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BzaumopeiicTBue 3aps10B.

bubauoreka

3akon Kynona. Toueunsiit HOK
. https://m.edsoo.ru
ANEKTPUYECKUN 3apsif [Ff0c6ced
Hanpspk€anocThb
Bubnuoreka
3JIEKTPUYECKOTO MOJIA.
[IpuHIMO Cynepno3uiu HOK
3JIEKTPUYECKUX ToJel. JInHun https.//m.eds00.1
. ' Jf0C6df2
HaNpsHKEHHOCTU
Pabora cuit bubanoreka
3JIEKTPOCTATUYECKOI'O ITOJIA. HOK
ITorennuan. PasHocth https://m.edsoo.ru
MOTCHIIHAIOB [ff0c6f00
[IpoBOAHWKY U AUBNEKTPUKH B bubanoreka
3JICKTPOCTATHICCKOM ITOJIC. LHOK
Jwusnexrpudeckas https://m.edsoo.ru
MIPOHUIIAEMOCTh [ff0c7018
bubnunoreka
.. OK
DnexkTpoéMKocTh. KoHIencaTo 1
p a p https://m.edsoo0.ru
[ff0c7126
. bubnnoreka
DIEKTPOEMKOCTD IJIOCKOTO
HOK

KOHJIEHCAaToOpa. DHEeprus
3apsDKEHHOTO KOHZIEHCAaTopa

https://m.edso0.ru
[ff0c72c0
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JlaGopaTtopHnas pabota
"NU3Mepenue 31eKTPOEMKOCTH
KoHieHcaTopa"

[IpuHuun nercTBus u
MIPUMEHEHNE KOHAEHCATOPOB,
KOIMMPOBAJIBHOTO armapara,
CTPYHHOIO IIPUHTEPA.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMiIeHHE AIEKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS
€ro CyIIeCTBOBaHUSI.
TTocrosunsiii Tok. Cuiia Toka.

Hamnpsokenne. ConpoTuBieHue.

3akon OMa aJis yyacTKa Lenu

[TocnenoBarensHoe,
napauielibHOe, CMELIaHHOE
COEZIMHEHHUE MPOBOJAHUKOB.
JlaGoparopHas paboTa
«/3y4yeHne cMemanHoro
COCIMHEHUS PE3UCTOPOB)

0.5

bubnuoreka
HOK
https://m.edsoo0.ru
[ff0c74f0



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

Pabora 1 MOIITHOCTH

bubauoreka

LHOK
ANEKTPUUYECKOTO TOKA. 3aKOH
Jko Terua https://m.edsoo.ru
ns-Jlen
M I [ff0c7838
3axoH Oma i1 MOJIHOU
(3aMKHYTO¥) 3JIEKTPUUYECKON
bubnuoreka
nenu. KopoTrkoe 3aMbIkaHueE. OK
JlaboparopHas pabota 0.5 1
Wsmepere DJIC neto . https://m.edsoo.ru
MeEpPEHN HCTOYHUK
p [ff0c7ae0
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS
DIIeKTpOHHAs MPOBOJIUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTD COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh
DNEKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB
[ToxynpoBoaHMKH, UX
bubanoreka
coOCTBEHHas ¥ IpuMecHast
N LHOK
npoBoauMocThk. CBoMCTBa p—N-
Hepexona https://m.edsoo0.ru
pexora. [ff0c84ae

[TomynpoBoiHUKOBBIE TPUOOPHI



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

DJIEKTPUUYECKUH TOK B

bubnuoreka
pacTBopax U pacrjiaBax
[HOK
3JIEKTPOJIUTOB.
3 https://m.edso0.ru
JEKTPOIUTUYECKAS 1£0c82ba
JIUCCOIUAIUA. DIIEKTPOIIN3
DJIEKTPUUYECKUI TOK B Ta3ax. bubnmnoreka
CamocTosTenbHbIN 1 L[IOK
HECAMOCTOSITENbHBIN pa3psil. https://m.edso00.ru
Momnnus. [Tnazma [ff0c84ae
DIIeKTpUUYECKUe MPUOOPHI U bubnmmoteka
YCTPOMCTBA U UX IIPAKTUYECKOE LHOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru
0€30I1aCHOCTH [ff0c86fc
bubnuoreka
O06o0maromuit ypok I[IOK
«OJIEKTPOIMHAMUKAY https://m.edsoo.ru
[ff0c88be
KonTposabHas pabora no teme bubnuoreka
«Onekrpocraruka. [locTosHHBIHI I[IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru
Pa3IMYHBIX Cpefax» [ff0cB8a8a
. bubnmmoreka
PesepsHsiil ypok. KonTponbHast
[HOK

pabota o Teme
"OnekTpoaguHaMuka"

https://m.edsoo.ru
[ff0c8c56
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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

PesepBHBIi ypOK.

bubauoreka

O0600mammull ypoK mo TeMam 1 HOK
10 https://m.edsoo.ru
futacea /ff0c8f6C
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N KosmuecTBo yacos
DJIeKTPOHHbIE
Jara P
KonTpoas uudgposbie
Tema YpoKka Bce HpaKTquc H3y4YeH
Hble o0pa3oBaTe/ibH
ro KHe padorpl | A
n padoThI ble pecypchl
[TocTostTHHBIE MATHUTHI U X
. bubnuoreka
B3auMOjIeicTBHE. MarHuTHoe
. [HOK
nosie. Bektop MarHuTHON 1
1 . https://m.edsoo.ru
WH uu. JINHUM MarHUTHOM
AVICH [ff0c9778
WHIYKIIUU
MarauTHo€e 1oJsie IPOBOJIHUKA bubnuoTeka
¢ TokoMm. OnbIT Dpcrena. 1 LIOK
B3anmopeiicTBre NpoOBOTHUKOB https://m.edsoo.ru
C TOKOM [ff0c98fe
bubnuoteka
JlaGoparopHas paboTa OK
«/3y4eHre MarHuTHOTO MOJISt 1 1 1
https://m.edso00.ru
KaTYIIKA C TOKOM)
- [ff0coBfe
JlelicTBME€ MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuiia bubnuoreka
Awmmnepa. JlabopaTtopHas pabora 1 1 IIOK
«HccnenoBanue nencTBUS https://m.edsoo.ru
MNOCTOSIHHOI'O MarHuTa Ha [ff0c9ac0

PaMKy C TOKOM»
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JlelicTBME MAarHUTHOTO TOJIS Ha bubnuoTeka

JBIDKYIIYIOCS 3apSKEHHYO IIOK

yactuily. Cuna JlopeHia. https://m.edso00.ru

PaGota cuibl Jlopeniia [ff0c9df4

DIIeKTpOMarHuTHas WHYKITHUS.

IToTok BekTOpa MarHUTHOM

uaaykiuu. 2J1C uHayKimu.

3aKOH 3JIEKTPOMarHuTHOM

unaykuuu Papanes

JlaGopaTopHnas pabota bubnmorexa

«HccnenoBanue sIBICHHS HOK

3JIEKTPOMArHUTHOM HHIYKIIUN https://m.edsoo.ru
[ff0cal50

NHnykTuBHOCTG. SIBIIEHUE

camounaykiuu. J/1C bubnunoreka

CaMOMHIYKITUU. DHEPTHsl I[IOK

MarHUTHOTO TOJIS KaTYLIKH € https://m.edsoo.ru

TOKOM. DJIEKTPOMarHuTHOE [ff0ca600

I1OJIC



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHuThl, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS I1€Yb

O06o0marmuii ypok BPIO(;IJEHOTeKa
«MarauTtHoe 110J1€. 1
DIIEKTPOMATHUTHAS UHIVKIIUS https://m.edsoo.ru
p YKL /ffOcab82
bubanoreka
KonTponbHas padoTa 1o Teme OK
«MarduTHoOe ToJe. 1
DJIEeKTPOMArHUTHAA UHIYKIIUI https://m.edsoo.ru
p AyKI /ff0cad58
CBOOOTHBIE MEXAHUYECKUE
bubaunoreka
KoneOanus. ['apmoHUUecKue OK
Kosie0aHus. YpaBHEHUE 1
TapMOHUYECKUX KOJCOaHUM https://m.edsoo.ru
P ' /ff0caf06

[IpeBpamienue sHeprun



https://m.edsoo.ru/ff0cab82
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JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTHU OT JUTMHBI HUTH
U MaccChl Tpy3a»

KonebarenbHbIi KOHTYP.

CBoOO1HBIE

AIIEKTPOMarHuTHbIE KOeOaHus bubnuoreka

B UICAIILHOM K0Je0aTeIbHOM I_[OK

KOHTYp€. AHAJIOrus MEX1y https://m.edsoo.ru

MEXaHHYECKMMU U [ff0cb820

3JIEKTPOMarHUTHBIMU

KOJICOAHUSIMU

®opmyna Tomcona. 3akoH bubnuoreka

COXpaHECHU DHEPIUH B LHOK

UIealbHOM KOJe0aTeIbHOM https://m.edsoo.ru

KOHTYpE [ff0cb9c4

[Ipencrasienue o 3aTyxaromux

Kosie0aHusX. BoIHyXI€HHBIE bubmorexa

MeXaHUYeCKue KojaeOaHMsl. LIOK

Pesonanc. BeiHyxieHHbIe Ditps//m.¢ds00.1
[ffOcbb86

SJICKTPOMArdHuTHBIC KoJieOaHMs



https://m.edsoo.ru/ff0cb820
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IlepeMeHHBIN TOK.
CunycouganbHbIN

N bubnuoreka
MepEeMEHHBIN TOK. MOITHOCTh 1IOK
MEPEMEHHOTO TOKa.

A . https://m.edsoo.ru
MIIIUTYAHOC U ACUCTBYHIOIIICC
Yy y [ffOcbd34
3HAYCHHUC CHUJIbI TOKA U
HaIpsDKEHUS
Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebIeHUE IEKTPUUECKOMN
SHEpPruu
Y CTpolCcTBO M TPaKTUUECKOE
bubnnoreka
MIPUMEHEHHUE JICKTPUIECKOTO 1IOK
3BOHKA, TEHEpaTopa
’ N https://m.edsoo.ru
MIEPEMEHHOI'0 TOKA, IMHUN
p ’ [ff0cc324

JJeKTponepesad

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE
anekTposHeprun. Kymerypa
HCIIOJIE30BaHUS
3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HHU



https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHEI,

YCJIOBHUS pacpOCTPAHECHMUSI. bubnuoreka
ITepuon. Cxopocts HOK
pacrpoCTpaHEHHUs U JJIMHA https://m.edso0.ru
BOJIHBL. [Tonepeunsie u [ffOcca54
MIPOJI0JIbHBIE BOJHBI
bubnuoreka
3Byk. CKOpOCTb 3BYyKa.
HOK
I'pomkocTh 3ByKa. BeicoTa
Tona. Tem6b 3BVKa https://m.edsoo.ru
- CVEP IRy [ff0ceeOc
bubanoreka
DIIeKTPOMArHUTHBIE BOJIHBI, UX
. LHOK
cBoiicTBa U ckopoctk. [Ikana
2JIEKTPOMATrHUTHBIX BOJIH https://m.edso0.ru
p [ffOccfeQ
[IpuHIMIIBI paIMOCBSI3U U
TeneBuacHUs. PazBuTue
CpEACTB CBsA3U. Pannonokanus
bubanoreka
KonTposabnas pabora I[HOK
«Koebanus 1 BOJIHBI» https://m.edsoo.ru
[ffOcc6f8
IIpssmonuHeiiHOE bubnuoreka
pacnpocTpaHEHUE CBETA B IIOK
OIHOPOJIHOM cpene. ToueuHbIi https://m.edsoo.ru
HMCTOYHUK cBeTa. JIyd cBera [ff0cd350
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OtpaxxeHue cBeTa. 3aKOHbI bubnuoreka
oTpakeHusd ceta. [loctpoenue HOK
M300pakKeHHI B TUIOCKOM https://m.edso00.ru
3epKale [ff0cd4e0
[Ipenomnenue ceera. [lonHoe bubnuoreka
BHYTpEHHEE OTPaKECHHUE. HOK
[IpenenbHbIN yroJ MoJaIHOTO https://m.edso00.ru
BHYTPEHHET0 OTPaKEHUS [ffOcd7f6
JlaGopaTtopHnast pabora bubmorexa
I[HOK

«M3MepeHne nokasaress
IIPEJIOMJICHUS CTEKIIa»

https://m.edsoo.ru
[ffOcd67a



https://m.edsoo.ru/ff0cd4e0
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UnTepdepenmus cera.

bubanoreka

[TOK
upaxus cBeTa.
ﬁ ip B - https://m.edso0.ru
n(ppakmoHHAs pelETKa [f0ced22
bubnuoreka
[TonepeyHOCTh CBETOBBIX BOJIH. HOK
[Tonspuzanus ceera https://m.edsoo.ru
[ff0cf02e
OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHSI X
0e30MacHOro0 MpUMEHEHUS
['panunbl MpUMEHUMOCTH bubnuoreka
KJIACCUYECKON MEXAHMKH. ILHOK
[locTynatel cienaibHOU https://m.edsoo.ru
TEOPUH OTHOCUTEIBHOCTH [ff0cf862
OTHOCHUTENBHOCTh bubnuoreka
OJIHOBPEMEHHOCTH. I[HOK
3aMmeyIeHHE BPEMEHU U https://m.edsoo.ru
COKpAILEHUE JJIMHBI [ff0cfad2
DHeprus U UMIYJbC bubnuoreka
PENATUBUCTCKOM YaCTULIBIL. HOK
CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru
MMITYJIbCOM. DHEPTHUs MOKOS [ff0cfc68
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KonTtponsHas padora «OnTuka.
OcHOBBI cIELIMANIBHOM Teopun

bubauoreka
LHOK
https://m.edsoo.ru

OTHOCHUTEJIBHOCTH 1F0cF6f0
bubnuoreka
®otonbl. Dopmymna I1nanka. LIOK
DHeprust 1 UMITYIIbC POTOHA https://m.edsoo.ru
[ffOcfel6
bubnuoreka
OTKpBITHE U HCCIE0BaHNE
I[HOK

dorordpdekra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru
[ffOcffc4

3akoHbl poTodddekTa. bubnunoreka
VYpaBHeHue DUHINTEHA 11 [IOK
dotorpdekra. «KpacHas https://m.edsoo.ru
rparuiay Gorodddexra /ff0d015e
bubnuoTeka
Jasnenue cBera. OnwiTer [1. H.
[HOK
JlebGeneBa. Xumudeckoe
eHCTBIC CBETa https://m.edsoo.ru
A /ff0d04a6

TexHu4eckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHUE:
dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/
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Pemenue 3axay mo reme

bubauoreka

. HOK
«2neMeHThl KBAaHTOBOM
OITHKID https://m.edsoo.ru
/ff0d0302
Mopens atoma ToMmcoHa. Bubnuoreka
Omneiter Pesepdopa mo HOK
pacCESHUIO O-4acCTHII. https://m.edso00.ru
I[TnanerapHas MOJENb aTOMA [ff0d091a
bubnuoTeka
I[HOK
IToctynater bopa
4 P https://m.edsoo.ru
/ff0d0afa
N3nydenue u norioumeHue bubnuoreka
(OTOHOB IpH MIEPEXOe aTOMa HOK
C OZHOTO YPOBHS SHEPrUU HA https://m.edso00.ru
Apyroit. Bujsl criekTpoB [ff0dOafa
BostHOBBIE CBOMCTBA YaCTULL.
. bubnuoreka
Boans! ne bpoins. 110K
Kopmnyc 0-BOJIHOBOH
Py KygﬂpH POTHOBOH https://m.edsoo.ru
nyanu3Mm. CIIOHTaHHOE U /F0d0ca8

BBIHYXACHHOC U3TYUYCHUC
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OTKpBITHE PAIUOAKTUBHOCTH. Bubnuoreka
OmneiTer Pesepdopaa mo IIOK
OIPEJICIICHUIO COCTAaBA https://m.edsoo.ru
PaAMOAKTUBHOTO U3JTYICHUS [ff0d0fd2
CgoiicTBa anbda-, 6era-,
ramMmma-usJydeHus. Biousaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U
. bubnmmoreka
HerTpoHa. M3orombl. Anbda- OK
pacnaj. DNeKTPOHHbIN U 1
[IO3UTPOHHBIN OeTa-pacia, https://m.edsoo.ru
p pactiat. /ff0d1162
l'amMmma-u3nydenue
DHeprus CBS3U HYKJIOHOB B
bubnuoreka
aape. SlnepHbie peakuuu. 10K
SnepHsiii peakTop. I1pobneMsl,
e CI;)HGKTI/IF;BI alcznoimecxne hifps://m.edse0.ru
P ’ /££0d1356

ACIICKTHI HﬂepHOﬁ OHEPICTUKU



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

DJIEMEHTAPHBIE YaCTULIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOJICHUS ¥ pETUCTpaIUU
3JIEMEHTapPHBIX YaCTHII.
Kpyrunsiii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICHCTBUS. ENMHCTBO
(bu3nyeCcKOil KapTUHBI MUpa»

bubanoreka
[HOK
https://m.edsoo0.ru
[ff0d0e38

Bun 3Bé3xHOro Heoda.
CozBesnausi, spKue 3BE31bl,
IUIAHETHI, UX BUIUMOE
nemwkenne. Conneunas
cHCcTEeMa

Comnnue. Conteynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIA U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM TIOCJIEN0BATENBHOCTH.
BnyTtpenHee ctpoeHue 3BE3.
CoBpeMeHHBIE TPEICTABICHUS
0 MPOUCXOXKICHUH U HBOJIIOLIUN
ConHua u 3B€37



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

Muineunsiit [1yte — Hama
I'amakTuka. ITomoxkenne u
nBrkenue CoJiHIIa B
I'amaktuke. I'amakTuku.
Yépuble ObIPHI B sApax
rajlaKTHK

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro
B3pbIBa. PennkroBoe
u3iyyeHue. MeraranakTuka

Hepemennsie npodiembl
aCTPOHOMUH

KonrtponbHas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoPU3UKM»

O6o06matomuii ypok. Posnb
(U3HUKN U aCTPOHOMHH B
SKOHOMHYCCKOMH,
TEXHOJIOTUYECKOM, COLTMAILHOM
U 3TUYECKOM chepax
JIeSITeIIbHOCTH YelIOBEKa




O6o6maromuit ypox. Pois u
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHON HAay4YHOM
KapTHUHE MHUpa

O6o06maromuii ypok. Posb
buznyeckoii Teopuu B
bopMHUpOBaHUH
MIPEACTABICHHUH O (QU3UICCKOI
KapTHUHE MHUpa

O6o6maromuit ypok. Mecrto
(bHU3HYECKOM KapTHHBI MUpPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE

PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WUHIYKIHS

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHTEJEHOCTH

Pesepnslii ypok. KBanToBas
¢du3uka. DIeMeHThI
ACTPOHOMMH U acTPOUUKU

bubanoreka
HOK
https://m.edsoo0.ru
[ff0d1784



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiecTBo «M31aTeIbCTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
®dusuka. 10 knacc. Metoandeckoe nocodue, IletpoBa Mapust ApceHbeBHa,
Kynpssues Bacunuit Biiagiuvmuposuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET






