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Pabouas nporpamma no yue6Homy npeamery «Pusnka» (0a3oBblil ypoBenb) ans 10-11-x
KJIacCOB pa3paboTaHa Ha OCHOBE CJIEIYIOIUX JOKYMEHTOB:

e (bedepasbHBIH TOCYAApCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CpEIHEro OOIIero
o0pa3oBaHUs, YTBEPKIEHHBINH npukazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 (c
WU3MEHEHUSIMU );

e (enepasbHas oOpas3oBaTesbHAs IporpaMMma  cpenHero oOmiero  oOpa3oBaHus,
yTBEpKACHHAs IpuKa3oM Munnpocsemennss Poccunm ot 18.05.2023 Ne 371(c
M3MEHEHUSIMN);

e OCHOBHas oOpa3oBareibHas Mporpamma cpeanero obmiero odpaszosanuss MbOY COII
Ne 13.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOro YpOBHSI Ha YPOBHE CpeIHEro oOIero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHUM K pe3ylbTaraM OCBOEHHUS OCHOBHOM
oOpasoBarenbHONM Tporpammel, mpeAcTaBieHHBIX B DPI'OC COO, a Takke ¢ yd€ToM
(benepanbHOi paboueill MporpaMMbl BOCIUTAHHS M KOHIENLUHU IpernojaBaHuss § ydyeOHOro
npenmera «@usuka» B o0pa3oBaTeNbHBIX —opraHm3anusx Poccuiickoit  denepanuu,
peanu3yoIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mOporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuatomuxcs 10—11 kimaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOrO noaxoAa. [Iporpamma no ¢pusnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbrataM OOy4eHMs, a TaKK€ YUYHUTHIBAET HEOOXOAMMOCTh pPEAU3alUU MEXIPEIMETHBIX
CBsi3el (DU3UKU C €CTECTBEHHO-HAyYHBIMHM YYeOHBIMH IpeaMeTamMu. B Hel ompenensorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU Ha YPOBHE CpeJHEro oOlIiero oOpa3oBaHMs, MJIAHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca (HU3UKU: JIMYHOCTHBIC, METalpeIMeTHble, INpeaMeTHbe (Ha
0a30BOM ypOBHE).

[TporpamMma o (pusmKe BKIIOYAET:

@ [UIaHUpYEMbIE Pe3yJbTaThl OCBOCHHS Kypca (U3HKU Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YyJIbTAThI IO rojiaM O0yUEHUs;

@ cojepxkanue yaeOHoro npeameta «Duzuka» mo rojaam o0ydeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B Ka4yeCTBE yU4COHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHHUI 00 OKpy»XkarolleM MHpe.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOpPA3yIOUIMHA JJIsi €CTECTBEHHO-HAy4YHBIX YUYEOHBIX
IPEMETOB, MTOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUI, H3y4aeMbIX
XuMHel, Ononoruei, ¢usmueckor reorpadueit u actpoHomueil. Mcnonp3oBaHue W akTHUBHOE
NpUMEHEHHE (QU3NYECKUX 3HAHUN ONpeleNsieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTM B cdepe D>HEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHMSI HOBBIX
MaTepUasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yuenue Gpu3NK BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSATH HAyYHBIM METO/I TO3HAHUS MPHU BHIMIOTHEHUH UMY YU4EOHBIX UCCIIeIOBAaHUM.

B ocHOBY Kypca (pu3uku 17151 ypOBHS cpeiHero o0I1ero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KAK MPUHIHUIIBI €0 IOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEM KypC SIBISIETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCeX pas3fesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, TaK U
COBPEMEHHOM (PU3UKH.



Hoes cenepanusayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca Gu3nku oObeAMHEH BOKPYT
¢uznueckux Tteopuil. Benymum B Kypce sBhsercss (GOpMUPOBAHHME MPEJICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. BEE peanuszanys npeanoyaraeT UCMoIb30BaHUE TYMaHUTapHOTO
noTeHIMansa GU3NIEeCKOil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke C MUPOBO33pPEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOIMYECKUMH TPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npesmnonaraeT 3HaKOMCTBO ¢ HIMPOKUM
KPYTrOM TEXHHUUYECKHUX M TEXHOJOTUYECKUX MPUIIOKEHNN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peamu3yeTcs MOCPEACTBOM BBEICHHUS 3JEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHs MPoOJIeM palliOHAIBLHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (M3MKHM Ha YpOBHE CpelHEro oOIero oOpa3oBaHUs
SBIISIIOTCS  (pu3nUeckue Teopuu ((opMHpOBAHHME NPEICTABICHUH O CTPYKType HOCTPOCHHS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPHUHLIUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O MPUPOJE, TPaHHUIaX MPUMEHMMOCTH TEOPHH, JJIsl ONMHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOLIECCOB).

CucteMHO-1eTEIbHOCTHBIN MOJX0A B Kypce (PU3MKH peau3yeTcs MPexIe BCEro 3a CUET
OpraHM3aly YKCIEPUMEHTAIbHON JesSTeNIbHOCTH oOyuatonuxcs. [[nst 6a3oBoro ypoBHs Kypca
(GU3UKU — 3TO UCMOJIb30BaHUE CHUCTEMBbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpbIE B IMporpamme Mo (usuke oObeAWHEHBI B OOLIMI CHUCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BelaeneHue B yka3aHHOM IepeyHe J1a0opaTopHBIX padoT,
IOPOBOJUMBIX JUIsI KOHTPOJSI M OLEHKH, OCYLIECTBISETCS YYAaCTHHUKaMH O0pa3oBaTeIbHOIO
nporuecca UCXo/s U3 0COOCHHOCTEN IIaHUPOBAaHUS U OCHalleHUs kabuHera Qu3uku. [1pu sTom
oOecrieyrBaeTcsl OBJAJICHHE OOYYaIOUIUMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIEIOBaHMs 3aBUCHUMOCTEH (PU3MYECKHX BEJIWYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHuE yJeNseTcsl pelieHUI0 pacu€THBIX U KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SBISIOTCA 3a/1a4M C SIBHO 3a/laHHON (pr3HyecKoi MOJieNbo,
MO3BOJIAIOIINE NPUMEHATh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOIO paszeina
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. i KaueCTBEHHBIX 3ajjau MPHUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3UYECKUX SBICHUM U TPOIECCOB B
OKpYyXarolien >Xu3Hu, TpeOyromue BbIOOpa (PU3MUECKOW MOJENH A CUTyallMd IpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTIbHO-TEXHHUUECKOMY
o0ecrieyeHMI0 y4eOHOro mporecca 0a30BbI YpoBEeHb Kypca (M3UKH HAa YPOBHE CpEIHEro
oOrmiero o0pa3oBaHUs JIOJDKEH M3y4yaThbCs B YCJIOBUSAX IMPEIMETHOTO KaOuWHeTa (DU3MKHU WIH B
YCIOBHSAX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAy4YHOro IUKiIa. B kaOunere
¢u3uku JOKHO OBITH HeoOXxoauMoe JlabopaTopHoe 00OpyJOBaHHWE Ui  BBINOJIHEHUS
yYKa3aHHbIX B MPOrpaMMe Mo (PU3MKE YUEHUYECKHX MPAKTHUYECKUX padoT U JAEMOHCTPalMOHHOE
obopyioBaHUE.

JleMoHCTpaliioHHOE 000py/nOBaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreuynBaeT MOCTAaHOBKY IEPEYUCIEHHBIX B IPOrpaMMe Io
(Gu3uKe KIIOUEBBIX JAEMOHCTPALUH ISl MCCIEJOBAHUS HM3y4yaeMbIX SIBICHMH M IPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.



JlaGopatopHoe 000OpyAOBaHHE ISl YUEHWYECKUX MPAKTUYECKUX paboT (popmupyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 0O€cleyrBaeTcsl B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTBI J1aOOPaTOPHOrOo OOOPYJOBaHMS JOJKHBI OBITh
IIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX J1aOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4EHHUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCS:

dopMHpoBaHHE MHTEpeca M CTpeMJIeHHs OOydalolMXCsi K HayyHOMY H3yYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABIEHUH O HAaydyHOM MeETOJ€ TMO3HaHHA U (HopMHUpOBaHHE
HCCJIEA0BATENIBCKOTO OTHOUIEHUS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMupOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YE€HHUsS OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKHY;

dopMHpoBaHUE YMEHHI OOBSCHATD SBJICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN U
Hay4YHBIX JI0KA3aTENIbCTB;

(dopMHpoBaHUE MPEACTABICHUN O POIM (DUBKMKM Ui Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHM.

JlocTiokeHne STHX Iesiell oOecreynBaeTcsl pelIeHHeM CIEAYIONIMX 3a7ad B TpoIecce
n3y4yeHus Kypca GU3MKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HAHUM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsh MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U BJIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHHUH MPHUMEHATh TEOPETHYECKHE 3HaHUA JUIsl OOBSICHEHUS
¢u3nUecKkux SBIEHUM B MNpHpoJe M Uil NPUHATUS NPAKTUYECKUX PpELICeHUH B
MMOBCEAHEBHOM XKU3HU,

OCBOEHHE CIOCOOOB pEHIeHMs] pa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3mueckon
MOJIETIbIO, 3aJlad, MOAPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/aHue (pu3nuecKkoin
MOJEIIH, aJIEKBAaTHOW YCIIOBUSM 33/1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOMCTB U
TE€XHOJOTMYECKHUX NPOLECCOB, UX BINSHUSA HA OKPY>KAIOILYIO CPELy;

OBJIQJICHUE METOJaMHM CaMOCTOSTEJIbHOTO TUIAHUPOBAHUS M NPOBEAEHUS (PU3MUECKUX
SKCHEPUMEHTOB, aHalIW3a M  HHTepIpeTanud  UHPOpPMAalUH,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIy4EHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJIS PA3BUTHSI YMEHUW MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIil YpOBEHb) Ha YPOBHE CpeaHEro oOmero oopa3oBaHUs
orBoguTcst 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos (2
yaca B HEJICIIO).

[IpennaraemMsliii B mporpamme o Gpusznke nepeyeHs JadopaTOPHBIX U MPAKTHYECKUX padoT
SBIISIETCS PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOpP MpoBedeHHsS 1a00paTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEN 00y4arOIIuXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®uznka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToasl MO3HaHUS OKpyXkaromiero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PHU3UKE.
MonenupoBanue Qu3nveckux sBICHU W mporieccoB. Haydnsle rumote3sl. Ousnueckue
3aKOHBI ¥ TE€OpUU. | paHHIIBl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHITNT COOTBETCTBHUS.

Ponp m mecto ¢usuku B (opMHpPOBaHMM COBPEMEHHOH HaydyHON KapTHHBI MHpa, B
IIPaKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHazorosble ¥ IM(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKoro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CUCTeMbl koopAuHaT. CloKeHHe TepeMEIICHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe ABIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIEHUSI MaTepUaIbHOM TOUKU OT BPEMEHH.

CBobosHoe najieHne. Y ckopeHre cBOOOIHOTO MaieHusl.

KpuBonuHeliHoe nBwxeHHe. [[BUkeHHEe MaTepuaibHOM TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. llepwon u
yacTtoTa oopameHus. LleHTpocTpeMuTenbHOE yCKOpEHUE.

TexHudeckue YCTPOMCTBA M MPAKTHUUECKOE TMPUMEHEHHWE: CIUIOMETp, JABUKCHUE
CHapSIOB, LICTTHBIC U PEMEHHBIE TTepeIadH.

Llemoncmpayuu

Mogenb cuctembl OTCUETA, UIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBUKEHHUSL.

[Tpeobpa3oBaHue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[TageHue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenne aBmxeHus Tena, OpoIIEeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus CBOOOIHOTO MaJeHHUS.

HamnpaBnenue ckopocTH npu JBMKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBaHne  COOTHOLICHHMSI  MEXIy  MOYTAMH,  [POMJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHBbIE IPOMEXKYTKH BpPEMEHM IpPU PABHOYCKOPEHHOM JBHUKEHHUU C

HavyaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.
N3yueHne nBUKEHNS IAPUKA B BI3KOW KUJKOCTH.
N3yuenune nBukeHus Teaa, OpOIIeHHOTO0 TOPU30HTAIIBHO.
Tema 2. /lunamuka

[Tpunnun otHOocutenbsHOCTH ["asmmies. [lepsblit 3akoH HeroToHa. MIHEpIHanbHbIe CUCTEMBI
OTCYETa.



Macca tena. Cuna. IlpuHuun cynepno3unmu cuwil. Bropoil 3akoH Herorona i
MaTepuanbHOU TOUKHU. Tpernii 3akoH HpIOTOHA [71s1 MaTEpHAIIBHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsoxectd. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONbXKEHUs U cuia TpeHus nokos. Kosdounuent tpenns. Cuna conpoTHBIECHUS
MIpH IBM>KEHUH TeJla B )KUJKOCTHU WM rase.

[TocTynaTtenbHOE U BpaIlaTeIbHOE ABM)KEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCHU BpamieHus. Ilmedqo cuibl. YciioBus paBHOBECHS
TBEPAOIO Tea.

TexHudeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: IOALINITHUKY, JBHXKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT Ae(pOopMariuH.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS ¥ CKOJIbKEHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Teyia. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenue nBrxeHUs: OpycKa M0 HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B NPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmanuu.

HccenenoBanue ycioBuil paBHOBECHS TBEPJOTO TEJIA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3akoHnvl cOXpaneHusn ¢ MexanukKe

Hmnynbc MaTepralibHON TOUKHM (Tea), CHCTEMbl MaTepUaIbHbIX TOUEK. MIMIyIbC CHIIBI U
M3MEHEHHUE UMITyJIbCca Tejla. 3aKOH COXPAaHEHUS UMITyJbca. PeakTMBHOE ABM)KEHHUE.

PaGota cuibl. MOIIHOCTE CHUITBI.

Kunernueckass sHeprus marepuajibHONM TOUKHU. Teopema 00 M3MEHEHMM KHHETHYECKOH
SHEPIUH.

[TorenunanbHast 3Heprus. [loTeHnnanbHas 3HEPTUs yupyro Ae(popMUPOBAHHOMN NMPYKUHBI.
[ToreHunanbpHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HE MOTEHUUANbHbIE CUIIbl. CBsI3b pabOThl HE MOTEHIUAIBHBIX CHI C
M3MEHEHHUEM MEXaHWYECKOW SHEPruu CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEpruu.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHruueckue yCcTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHME: BOJOMET, KONEDP, MPYKUHHBIN
MIACTOJIET, JBUYKEHUE PAKeET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIIMATbHON SHEPTHH B KHUHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3yuenne aOCOIIOTHO HEYyHpyroro yaapa C IOMOUIbIO JIBYX OJWHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Tejaa Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nea 3. Moaekynsipaas ¢pu3nka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
BbpoyHoBckoe nBmwxenue. Jud¢ysus. Xapakrep ABWKEHMS UM B3aUMOJICHCTBHS YaCTHIL
BeulecTBa. Mojenu CTpOEHHsSI Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3THUX Mojenend. Macca m pazmepbl Mosiekyid. KosmuecTBo Bemiectsa.
[TocrosinHast ABorajipo.

TemnoBoe paBHOBecue. Temnepatypa u e€ nuzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
ueanbHOro rasa. AOCOJIOTHas Temreparypa Kak Mepa CpeAHed KHHETHYEeCKOH SHepruu
TEIUIOBOTO JBWKeHUs wacTul rasa. [llkama temmneparyp KenpBuna. ['a3oBble 3aKOHBI
VpaBuenne MenaeneeBa—Knaneiipona. 3akon JlaneroHa. M3omponecchl B MACAIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHUe U30MPOLIECCOB: U30TEPMa,
n30xopa, uzobapa.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIT, [OKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MoOJIEKys
OpPraHUYECKUX COCTUHEHHM.

OmnbIThl 0 AU(Py3uN KUAKOCTEN U Ta30B.

Mojenb 6pOyHOBCKOTO JIBUKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOAECHCTBHSL.

Mogeins, HUTIOCTPUPYIOIIAast PUPOTY JABJICHMS I'a3a Ha CTEHKU COCY/Ia.

OnbIThI, HJUTIOCTPUPYIOLIUE YPaBHEHUE COCTOSIHUS UCAIbHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomuol

Omnpenenenne Macchbl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH o0bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS pa3peKEHHOTO Ira3a.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHaMuueckass cucteMa. BHyTpeHHSsS 3Heprus TEepMOAMHAMMYECKON CHCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyectBo TernoTel U padoTta. BHyTpeHHss1 3HEprust 0JJHOATOMHOIO
UjeanbHOro raza. Buael Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKLUS, U3TyUeHHE. Y AebHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEIIOTHI IPH TEIUIONEpeaaye.

[Tonsatue o0 ammaGatHOM mporecce. I[lepBblit 3akoH TepMmoanHamMuKH. llpumeHeHue
HEpBOr0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduueckast naTepnperanust paboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMocThk po1eccoB B MPUPOJIE.

Tennossie MamuHbl. [I[puHIHMIBL JeiCTBUS TEIIOBBIX MaiuH. [IpeoOpa3oBanus SHEPTUU B
TeIUIoBbIX MamnHax. Koadgduinuent noneznoro aeiicrsus terioBoil Mamuubsl. Hukn KaphHo u
ero K03 QUIUEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MPOOIEMBbl TEIIIOIHEPTETHKH.

TexHuueckue yCTpoilcTBa U MPaKTUYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.



Llemoncmpayuu

M3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpU COBEPLIEHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ JEMCTBHEM CXATOro BO3JyXa, HarpeBaHHe 3(pupa B JATYHHOU TpyOKe MyTEM
TpeHUsl (BUJEO JEMOHCTpALIHS).

W3meHeHne BHYyTpeHHEH 3Hepruu (TemepaTypsl) Tella IpU TeIuionepeaaye.

OmnbIT o auabaTHOMY PacUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mojenu napoBoi TypOHMHBI, IBUTATelNsi BHYTPEHHETO CTOPaHMs, PEaKTUBHOTO JABUraTeIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovi

[lapooOpa3oBanue u koHaeHcanus. lcmapenue wu  kumeHue. AOCONMIOTHAs U
OTHOCHUTEJIbHAs BIaKHOCTb BO3/yXa. HachlleHHbIl nap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.

Tsépnoe teno. Kpucramanueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunnkne kpucramnel. CoBpeMeHHble Marepuaibl. IlnaBnenune u kpuctamnmsanus. Y aenpHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHHe TeII0BOro HanaHca.

TexHnuyeckue ycTpoWcTBa W MPAKTUUECKOE NPUMEHEHHE: THUTPOMETP M IICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTMU TMOJIy4EHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHUCIE



DNEKTPUUYECKOE TOJIE 3apSKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TOJIE.

DIeKTpOCTaTUYECKasl 3aIlUTA.

JIMdIeKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIAAM  IJIAaCTHH,
paccTOSHUA MEXYy HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DONEeKTpUUECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. VICTOUHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hampsokenne. 3akon Oma 15 yyacTKa .

DneKTpuuecKoe COIIPOTHUBJIICHUE. VY nensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTb 3JIEKTPUYECKOTO TOKA.

ONEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) AyieKTprueckoil nenu. KopoTkoe 3amMbikaHueE.

DneKTpOHHAs! MPOBOJAUMOCTH TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil Tk B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAas MPOBOJUMOCTb IOJYNPOBOJAHUKOB.
CgoiictBa p—n-nepexoaa. IloxynpoBoJHUKOBbBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
Jycconuanus. JNEeKTPOIIn3.

DnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuuyeckue yCTpOHCTBA U TNPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTar, MCTOYHHMKHM TOKa, JJEKTPOHArpeBaTelbHbIE MPUOOPBL, 3JIEKTPOOCBETUTENLHBIE
npubOpbl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IMOJ, TEPMUCTOPBHI M (HOTOPE3UCTOPHI,
IIOJIyTIPOBOTHUKOBBIN TNOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepenne cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh COTNPOTUBIIEHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI, IUIOMIAIN
MOTIEPEYHOr0 CEUYEHHUsI U MaTepuana.

CMmeliaHHO€ COeTMHEHUE MPOBOTHUKOB.

[IpsiMoe M3MepeHue dIEKTPOABMKYIIEH Ccribl. KOpOTKOE 3aMbIKaHHE TalbBAHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3pst ¥ MPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydeHne cMEeIaHHOTO COEJMHEHHS pE3UCTOPOB.

W3mepenne ANEKTPOABIIKYIIEH CHJIBI HUCTOYHMKA TOKa M €ro  BHYTPEHHErO
COIIPOTHBJIICHUS.



Hab6nronenue anekrponusa.

MexknpeamMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyHIeCTBISETCS C Y4ETOM
COJIePXKATENbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BeJIMUMHA, 3aKOH, TEOpHs, HaOIOJIEHUE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIeIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHUWH, JuHEWHas ¢yHKus, mnapabona,
rurep0oiia, uX rpagyKu U CBOMCTBA, TPUTOHOMETpUYECKHe (QDYHKIMH: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX TPOCKIHMH Ha OCH
KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe MBMKEHHUE B KUBOU Tmpupoje, auddysus, ocMoc, TErIo00MeH
KHUBBIX OpPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJIOBOE PAaBHOBECHUE), HJIEKTPUUECKHE SBICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, KUAKOCTEM M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJIOB, DIIEKTPOJIUTHIECKAS JUCCOIIUAIINS, TaTbBAHHUKA.

leoepaghus: BIaXXHOCTH BO3TyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHUE ABIKEHUH C MCIIOIB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUITHUKH, WCIOJIh30BAHUE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBUTATeNlb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOIUU TOIYYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJIOTWMH,  DJEKTpOCTaTHYeCKas  3allluTa,  3a3eMJICHHE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJEKTpOHArpeBaTelbHbIE MPUOOPSI,
AJIEKTPOOCBETUTENILHBIE TIPUOOPHI, TATbBAHHUKA.

11 KUIIACC

Paznen 4. DuekrpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocrosiHHblE MarHWTHL. B3auMozaelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE MOJe€.
Bekrop marauTHOM MHAYKUMH. [IpUHIUI CyneprIO3UIIMK MarHUTHBIX ITOJIEH. JINHUKM MarHUTHOU
uHAyKuuu. KapTuHa TMHUN MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MAarHUTOB.

MaruautHoe moJjie MpOBOAHMKA ¢ TOKOM. KapTWHa NUMHUI MHAYKIMH MAarHUTHOTO IO
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOT'O IMPOBOJHHMKA, KAaTYIIKU C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb M HampaBieHue. J[BH)KEHHE 3apsDKEHHOM 4YacTHULBI B
OJTHOPOJTHOM MarHUTHOM 1oJie. Pa6ora cumsl Jlopenna.

SIBieHME DIIEKTPOMArHUTHOW MHAYKUMH. [IOTOK BEkTOpa MAarHUTHOW HHIYKLUH.
DONeKTpOABMKYLIAs CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuMKu Papases.

BuxpeBoe anexTpuueckoe mnosie. DIEKTPOABMXKYLIas CHJIa HHAYKIWA B IPOBOJHMKE,
JBUKYILEMCS TIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM I10JI€.

IIpaBuno JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHAYKINU. DIEKTPOABIIKYIIAsI CUJIAa CAMOUHAYKIIHH.



DHeprusi MarHUTHOTO TOJIsI KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudeckue YCTpOMCTBA H MPAKTHUUECKOE TMPUMEHEHWE: TOCTOSHHBICE MAarHUTHI,
3JIEKTPOMArHUTHI, DJIEKTPOBUTATENb, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII, UHTYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHOYKIMYA MarHUTHOTO TMOJIS.

B3aumopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre HMeKTPOMArHUTHON UHIYKITUH.

IIpaBuno JleHna.

3aBUCHMOCTD SJIEKTPOABUKYIIEH CUJIbI MHAYKIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, n1abopamoptuvie pabomuol

N3yuenrne MarHuTHOTO TOJISL KATYIIKH C TOKOM.

WccnenoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3nea S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue KkojeOaHus. [‘apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumrtyna U ¢asza konebaHuil. IIpyKMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOanuil. [IpeBpaieHue sHepruu
IIPU FApMOHUYECKHUX KOJIeOaHUsX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOaHUSI B HJEATHLHOM
Koe0aTeJIbHOM KOHType. AHAJOTus MEXIy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHMs PHEPrUM B MJCATbHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsAX. BbIHyX/eHHbIE MEXaHUYECKUE KoJeOaHuUs.
Pe3onanc. BeiHyKIeHHBIE 2JIEKTpOMarHuTHbIE KOJeOaHMs.

[Tepemennsblil Tok. CHHYCOMAATBHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYTHOE U ICUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTpeOJIEHUE DIEKTPUUYECKONM HIHEPIHH.
OKOJIOTUYECKHE PUCKM TpU MPOU3BOJACTBE AJEeKTpodHepruu. KynbTypa wucnoiab3oBaHUS
3JIEKTPO’HEPIUH B IOBCEAHEBHOMN )KU3HHU.

TexHnuyeckue yCTpPONCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTporepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTeIbHON cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHUK).

Habmronenue 3atyxaromux KojgeOaHuid.

HccnenoBaHue cBONCTB BIHYX/IEHHbBIX KOJI€OaHU.

Habmronenue pezoHaHnca.



CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcummnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIE€OaHMI.

Pe3onanc npu mocnieoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYHIKH MHAYKTUBHOCTH U
KOH/IEHCaTopa.

Mopnens IMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBaHue 3aBUCUMOCTH IEpHOJia MaJbIX KoeOaHUi Ipy3a Ha HUTH OT AJIUHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne TMepeMEHHOIO TOKa B ILENM W3 IOCJIEJOBATEIbHO COEIMHEHHBIX
KOH/IEHCAaTOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbIE 60JIHbL

MexaHuueckre BOJIHBI, yclIoBUS pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUsI
U JuiMHa BOJHBL. [lomepeuHsle M mpomosnbHble BOJHBL. HMHTepdepeHuus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3IIyYEHUS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, V B snektpomaruutHOi BoiHe. CBOWMCTBAa 3J1EKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpesioMJIeHue, mnoispuzauus, audpaxkuus, uHreppepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[lIkana 3y1€eKTPOMAarHUTHBIX BOJIH. [IpriMeHEHHE 3IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBS3U U TeNeBUACHUA. Pagronokanmys.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpenbl.

TexHnueckue ycTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUAarHOCTHKA B TEXHUKE W MEAMIMHE, pajap, paAUuONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MONIEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebmomieecs: Te0 Kak HCTOYHHK 3BYKa.

Habmronenne oTpaxkeHus U MPeIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmronenne narepdepeHunn 1 Tuppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGmionenne cBsi3u IpOMKOCTM 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4YacTOTOU
KOJIeOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHWUTHBIX — BOJIH:  OTpPaKEHHUE, IIPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

Tema 3. Onmuka

I'eomeTrprueckas ontuka. IIpsMonnHeliHOE paclipoCTpaHEHNE CBETA B OJJHOPOIHON Cpene.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

OtpaxeHue cBeTa. 3akOHbI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnienne cBeta. 3aKOHbl MpENOMJIEHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroa MONMHOrO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceeta. CiaoxHbIN cocTaB 6enoro cBera. Ler.



CoOuparome M pacceuBaromue JHUH3bl. ToHkass snH3a. DOKYyCHOE pPACCTOSHUE U
ONnTHYEeCKas cuiia TOHKOU JIMH3bIL. [locTpoeHune n3o0pakeHnil B cOOUpAIONINX U PacCerBaIOIINX
nuH3ax. @opMyIia TOHKOW JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BomnoBas ontuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IEHUS] MAaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTHHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHE HaONIOJEHHUS TJIaBHBIX
MaKCUMYMOB IIpH MaIEHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIUOHHYIO PEIETKY.

[Tonsipusanus ceera.

TexHuuyeckue ycTpoWCTBa M MpPAKTUUECKOE NPUMEHEHHE: OYKH, Jyma, (oToammnapar,
IPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIMOHHAS
pemETKA, TTOIAPOUI.

Llemoncmpayuu

[TpsimonuHENHOE pacHpOCTpaHEHUE, OTPaKEHHWE M IpeloMieHHe cBeTa. OnTtuueckue
npuOOpBHI.

[TotHOE BHYTpEHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBONCTB N300pakeHNUN B JTMH3AX.

Mopenn MEUKPOCKOIIA, TEIECKOIA.

Habmronenue narepdepeHimm ceera.

Habmonenue nudpakuuu cBeTa.

Habmronenue nucnepcuu cBeTa.

[TosrydeHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tony4yeHnue ciekTpa ¢ HOMOILIBIO AU(PAKIIMOHHON PEIIETKH.

Habmronenue nonsgpusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue cBONCTB N300pakeHNUN B JTMH3AX.

Habmonenue qucnepcuu cBeta.

Pa3nes 6. OcCHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIpl MPUMEHMMOCTH KJIAcCHUYECKOM MeXxaHukH. IlocTymarel cnenmanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJAYJSI CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLUII
OTHOCUTENIbHOCTH DWHIITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHH U COKpAIllEHUE ITTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl € SHEPTHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTUIbl. DHEPTUs MOKOSI.

Pa3nea 7. KBantoBasi pusznka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®oronbl. ®opmyna [lnanka cBsi3u SHEpPruu POTOHA C €r0 YACTOTOW. JHEPTUS U UMITYIIHC
doToHa.
OtkpeiTue u wuccienoBanue Gorodpdekra. Ombitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s potodddekra. «Kpacnas rpanuna» Gororddexra.
Hasnenue ceera. Onbite [1. H. JIeGenena.
XUMHUUYECKOE IEMCTBHUE CBETA.



TexHuyeckue YCTpPOHCTBA M MpPAKTHUYECKOE MpUMEHEHHe: (OTOdIEMEHT, (HOTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor( ekt Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBaHue 3aKkOHOB BHEITHETO (oTOdPeKTa.
Cseroguon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopna no paccesnuto o -yactull. [lnanerapnas
Mozienb atoMa. [loctynarel bopa. M3nydenne n nornomeHue GOTOHOB IPU MEpEXoje aTtoMa ¢
OJIHOTO ypOBHSI B3Hepruum Ha japyroil. Buasl cnektpoB. CHekTp YpOBHEW 53HEpPruuM aroma
BOZIOPOZA.

BonnoBsie cBOMcTBa yacTull. Bosubl ne bpoinsa. KopmyckyisipHO-BOJHOBOM Tyaiu3Mm.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHHUE.

TexHnueckue yCTpPOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIEKTPaJbHBIA aHaIu3
(criekTpocKoI), 1a3ep, KBAaHTOBbIM KOMIIBIOTEP.

Llemoncmpayuu

Mogens omnbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJHBI J1a3epa.

Hab6mronenne nuHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe s20po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIME  CJIOXKHOCTb  CTPOCHMS  spa. OTtkpbiTHE
paanoakTuBHOCTH. OnbITH Pezepdopaa no onpeneaeHuo cocTaBa paJuoaKTUBHOTO U3ITyUYEHHUS.
CsaoiicTBa anbda-, 6era-, raMMa-u31ydeHus. BiusHue paInoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTue TpoTOHa W HeilTpoHa. Hyknonnas monens siapa ['elizenOepra—lBaHeHKO.
3apsin sapa. MaccoBoe uucio siapa. M3oTormsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaia. ['aMma-usznmyueHue. 3akoH
pazvoaKTUBHOTO pacnaja.

DOHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.
Snepusle peakuuu. JleneHue U CUHTES SIED.

Anepuuiii  peaktop. TepmosiaepHbiii cunTe3. [IpoGneMbl U HEpCHEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOIMUECKHUE aCIIEKThI SJIEPHON SHEPIeTUKH.

OnemeHTapHble YacTHUIIbl. OTKpPBITHE TO3UTPOHA.
MeTto/1bI HaONIOACHNS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.
dyHaaMeHTanbHbIE B3auMojieiicTBus. EquHcTBO prusnueckoil KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMpakTHUECKOe MPUMEHEHHE: J03UMEeTp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB YacTUll (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKH



Oranbel  pa3BuTuUs  acTpoHoMuu. llpukiagHoe W MHMpOBO33pEHUECKOE 3HAYECHHE
ACTPOHOMMH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE JBUKCHHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTPalbHBIA KJIacC — CBETHUMOCTBY. 3BE3/bI
[JIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHCHUMOCTb «Macca — CBETHMMOCTBY» JUIsl 3BE3] IJIaBHOMU
nocjeA0BaTebHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE TIPEACTABICHUA O
IIPOUCXOXKAECHNN U 3BoItoLuy CoJlHIA U 3BE3]1. DTambl )KU3HU 3BE3L.

Mneunsiii [TyTs — Hamra ["anaktuka. [Tonoxxenue u nemwkenne Coinnna B ['anaktuke. Turbl
rajiakTuk. PagmoranakTuky u kBazapbl. Y€pHbIe AbIPHI B SApPax ralakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa00ma. Paz0eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe u3inyyeHue.

MacmtaOHas cTpykTypa Beenennoit. MetaranakTuka.

Hepeménnblie mpobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habnronenns HeBOOPYKEHHBIM TJI1a30M C MCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IU
CeBepHoOro nosymapus u sipkue 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, miianer, Mneusnoro Ilytu.

Oo6o0maroniee noBTOpeHuE

Posnb Qu3MKM M acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJOTHMYECKOM, COLMAIbHON W
THUYECKOW cdepax AeATENbHOCTH 4YeJIOBeKa, pOJlb M MECTO (HU3UKH U acTPOHOMUHU B
COBPEMEHHOM HaydyHOM KapTHHE MHpa, pojib (U3NUECKOH Teopun B (HOPMUPOBAHUU
npecTaBiIeHui 0 pU3NYecKol KapTUHE MHUpa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABIECHUI O IPUPO/IE.

Me:xknpeamerHble CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkjacce oCymIeCTBISIETCS € y4€TOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMu MaTeMaTuKH, OHOJOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHBIE C HM3YYEHHEM METOIOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HAay4HbIM (akT, rumoresa, (uznyeckas BETUYMHA, 3aKOH, TeOpHs, HaOJIro/IeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIIMH Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIMMH,
IpU3HAKU NI0100MS TPEYTrOJIbHUKOB, OIIPEEICHNE TUIOIAaIN IUIOCKUX QUTyp U 00bEMa Ted.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mIpupoze, KojeOaTenbHbIE IBU)KEHUS B
JKUBOM TpUpOJE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUpOJE, ACHCTBUE pajualii Ha >KHUBbBIC
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTa/LIMYeCcKash CTPYyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOM peIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TOJItOCa 3€MJIH, 3aJIeKH MarHUTHBIX PY[, (POTOChEMKA 3eMHOMN
MOBEPXHOCTH, NMPEACKa3aHNEe 3eMJIETPSCEHUH.



Texnonozus: TUHUU DJIEKTPOIEPENay, FEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEIND,
UHAYKIMOHHAs Te4yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes.



INNVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue ydebHoro mpeamera «®du3nka» Ha ypOBHE CpeIHEro oO0Iero oOpa3oBaHHs
(0a30BBIIl  ypOBEHB) MIOIDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOMIMX  JIMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «DPuU3MKa» MOKHBI OTpaXKkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUi, TMO3UTUBHBIX BHYTPEHHHX
yOXKJICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOro  0OIIecTBa,
pacuimpeHre >KM3HEHHOTO OMbITa M OMbITa JACATEILHOCTH B IMPOIIECCE peaTu3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOTr0 BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIMU  OOydYaroerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIHUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JE€MOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JNIEATEILHOCTh B HMHTEpPECAaX T'PaKIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTPABIICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJICUCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIIUSAMEI ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOM J1€ATENIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTHh POCCUUCKON TPAXKIAHCKON WICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTIXKCHHSM POCCHUHCKHUX
Y4€HBIX B 0077aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

4) 3cTeTUYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIFOUasl ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
¢duznyecKkoil HayKe;

5) Tpya0oBOIro BoCIUTAHMS:

UHTEpeC K pa3nuuHbiM cdepam mpodecCHOHATBHOU JEeSITeNbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW W TEXHMKOW, yYMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 0Opa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTH (PU3UKHU HA
MPOTSKEHUU BCEU KU3HU,

6) ’K0JIOrMYeCKOro0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh DKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHME TJO00AJBLHOTO Xapakrepa
9KOJIOTHUYECKUX MpodIiem;



IJIAHUPOBAHUE W OCYLIECTBJICHHUE JIEWCTBUII B OKPY’KAIOIIEH cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA;

pacuiupeHre OmbITa JACSATENIBHOCTH JKOJIOTHYECKON HANpaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEHHOCTH HAYYHOI'O MO3HAHUA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (HU3NMUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAay4YHOH JIeATeIbHOCTH, TOTOBHOCTh B MPOIECCe U3YUYCHUs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEI0BATENBCKYIO ACSITENIbHOCTh NHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTebHbIE YHHBEPCAIbHbIE YUeOHbIE el CTBUSI
bBa3oBrble JJoruuecKue JeicTBUA:

CaMOCTOSITENIEHO  (DOPMYJTMPOBaThE M aKTyalIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH 1ENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPbl M KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3pabaTeIBaTh TUIAH PElIeHHs TPOOIEMbI ¢ YUETOM aHAIHM3a UMEIOITUXCS MaTepUaTbHBIX
U HeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUN JCATCILHOCTH;

KOOPJMHHUPOBATh W BBITIOJNHATH PA0OTy B YCIOBHSIX pPEAbHOTO, BHPTYaLHOTO H
KOMOMHHPOBAHHOTO B3aMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble ncciiegoBarebcKkue J1eHCTBYS:

BJIa/IETh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHITUSIMH W METOJAaMH (pU3udecKon
HAYKH;

BJIQJICTh HABBIKAMHU Y4YeOHO-MCCIICOBATEILCKON M MPOCKTHOH JEATEeILHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY MOWCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJCPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS;

BJIQ/IETh BHJAMHU JESATEIBHOCTH TO TOJTYYEHHIO HOBOTO 3HAHHs, €ro WHTEpIpeTalluy,
npeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3MYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE MpHU
CO3aHMU Y4eOHBIX MPOEKTOB B 001acTH (U3UKH;

BBISIBJISITh TMPUYMHHO-CIEJCTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUTOTE3y €€ pelleHHs, HaXxOJUTh apryMEHTHI IS JIOKa3aTelbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS;

AHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEHICHHS 3aJadd  pPe3yJbTaThl, KPHUTUYCCKU
OIICHUBATPH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCJIOBHUSX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BATENbHON NEATEIHHOCTH, B
TOM YUCIIE MIPH U3YUYECHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUUYECKYIO 0071acTh KUZHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXO/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a9H, JIOITyCKAIONINE aTbTCPHATUBHBIC PEIICHUS.



Pabora ¢ unpopmanmeii:

BJIa/I€Th HABBIKAMM MOJYy4YeHUS MH(OpPMALUU (PU3NYECKOTO COJIEP’KaHUs U3 HCTOUHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IOMCK, aHalW3, CUCTEMAaTH3aLUI0 W
MHTEPIpEeTalNI0O UH(POPMAIMK Pa3INYHbIX BUJOB U (hOPM MpEICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh MHPOPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIMUOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3aLMOHHBIX 3a/lady C COOJIIOeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
THYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

co3/laBaThb TEKCTbl (PU3NYECKOrO0 COAEpX aHUs B pa3IudHbIX (opmatax ¢ Y4ETOM
Ha3HayeHus: UWHGOpMalMW M LEJNEeBOM ayAUTOpPHM, BbIOMpas ONTUMalbHYIO (opmy
IPEJICTaBICHUS U BU3YyaIU3al[1H.

KoMMyHnKaTHBHBIC YHHBEpPCaIbHbIC y4eOHbIC JCHCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKax (PU3MKH U BO BHEYPOUHOH /1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYalluid ¥ CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK) TOUYKY 3PEHHS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHMMATh U UCMOJIb30BaTh NPEUMYIIECTBA KOMaHAHON U UHIUBUIYaIbHOU paOOThI;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIIATh IIIaH ACUCTBUH, pacHpelesaTh PO C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMN paboThl;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIAJa U KaXKIOr0 y4aCTHHKA KOMaHJbl B OOLIMI pe3ysibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IPOEKTHI, OLICHUBATh HAEHU C IO3ULMU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCaJIbHbIC YUeOHbIEC 1eliCTBUSA
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO IESTENbHOCTh B oOnacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIJIATH IUIaH PELICHHS] Pacu€THBIX M KauyeCTBEHHBIX 3aj/ady, IUIaH
BBINIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEHU U MPEANOYTECHUM;
JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBAThH NMPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMU B 001acTH (UBHKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:



JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBHI B JESATENHbHOCTh, OLIEHHWBATH
COOTBETCTBHUE PE3YJIHTATOB LETISIM;

BJIAACTh HABBIKAMU IIO3HaBaTEILHOMN pe(bﬂeKCI/II/I KaK OCO3HaHUsA COBCPIIACMBIX I[el\/JICTBI/II\/JI
N MBICJIUTCIIBHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II\/JI;

UCIIOJIb30BaTh NPUEMBI pe(IeKCUU 171 OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMasi CBOM HEOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mponecce JOCTUKCHUA JTUIHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPOTpaMMBI 110 q)HSI/IKe JJIA
YPOBHS cpeHero oOmiero o0pa3oBaHus y 0O0yYarONIMXCsl COBEPIICHCTBYETCS dMOIMOHATBHBINA
WHTEIICKT, MPEANOIaralonui chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE COCTOSHUE,
BUJIETH HAIMIPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B cebe;

caMoperyJInpOoBaHHUs, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHUE, CIIOCOOHOCTh aJalTHUPOBATHCA K SMOIMOHAIHHBIM
N3MCHCHUSAM U IIPOABJIATH FI/I6KOCTI), OBITH OTKPBLITEIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAKOUICH CTPEMJICHHE K JOCTHKECHHIO LIEJIM M YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTb, YMCHUEC ﬂeﬁCTBOBaTL UCXO0Os1 U3 CBOUX BO3M0)KHOCT€ﬁ;

OMIIATHH, BKIIFOYAIOMIEH CIIOCOOHOCTh MOHMMATH SMOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YYUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMATIFHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAaWBaTh OTHONICHUS C APYTUMU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemaTh KOHMIUKTHL

NPEAMETHBIE PE3YJIbTATDBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3HUKH B (POPMUPOBAHHUU COBPEMEHHOMU
Hay4YHOU KApTHUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJOTHH, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBaTh TPaHMIBI NPUMEHEHHUS H3YyUEHHBIX (PU3MUECKUX MOJEJel: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPJOE TENO, WACANbHBIM ras, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECYHBINH DJIEKTPUUECKUM 3aps] NpU PELICHUU
bu3nUecKux 3a1ay;

pacrio3HaBaTh (GU3MYECKUE SBIEHUS (MPOILIECChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIeCTBa M 3JIEKTPOJMHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MIBM)KEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXXKHOCTH, WHepUus, B3auMojaeWcTBue Tein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KUAKOCTeH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tesl NpU HarpeBaHUU
(oXJa)KJeHNUN), TEIJIOBOE paBHOBECHE, MCTIApEHHEe, KOHCHC AL, MIIaBJIeHHe, KpUCTAIIH3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBsS3b MEXKIy IapaMeTpaMu COCTOSIHMSI ra3a B HM30Ipoleccax, 3JEeKTpU3alus Tell,
B3aUMOJICVICTBUE 3aPSAI0B;



OIKCHIBATh MEXAaHUYECKOE JIBUKEHHE, MCIOJIb3Ys (PM3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEpPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC Tela, KUHeTHYecKas
SHEprus, NOTEHLHUaJbHas IHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKass MOIIHOCTb; NpHU
ONMMCAHWU TPABWIbHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJB3YEMBIX BEIUYMH, HX
0003Ha4YEeHMsI U €IMHUIIBI, HAXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY
C IpyTMMU BEIMYNHAMY;

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBICHHSA, HCIOJb3Ys
¢u3uueckue BENWYMHBI: JIaBJICHHWE Ta3a, TeMIlepaTypa, CpeIHsAs KHHETHYeCcKash HSHEeprus
XaOTUYECKOTO JIBWKEHHUS MOJIEKYJ, CPEIHEKBaJpaTHYHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI HEprusi, pabora raza, Ko3G(UIMEHT MOJIE3HOrO JEHUCTBUS TEIJIOBOIO
JBUTATENS; IPU ONUCAHUM NPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCIIOJIb3YEMbIX BEJTUUHH,
uX O00O3HAa4YeHHs U EAUHMIIBI, HAaXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYI (U3NYECKYIO
BEIIMYNHY C JPYTMMH BEJIUYHHAM;

ONMCHIBATh HU3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUYECKUE SIBICHUS
(mporecchl), UCTIONb3ysl (U3NYECKHUE BEIMUMHBL: JEKTPHUUECKUI 3apsi, 3JIEKTpUUYecKoe Molie,
HanpsDKEHHOCTh  IOJIS, IOTEHLMAJ, PAa3HOCTh IIOTEHUMAJIOB; IPU OIUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX OOO3HAueHWs W E€AUHUIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETMUYHMHY C IPYTUMH BEJIMYMHAMY;

aHAIM3UPOBATh (PU3NYECKUE TMPOLECCHl U SIBICHUS, UCHOJIb3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAaHEHUS] UMITYJIbCA, IPUHLIUI CYNEPIO3UIIMU CUJI, TPUHLIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KHHETHYECKONW SHEPIMHM TEIUIOBOTO JBHKCHHS
MOJIEKYJI ¢ aOCONIOTHOM TeMIiepaTypoid, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
JJIEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) NPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yCcJIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIEPUMEHTBI IO HCCIEJOBAaHUIO (PU3NYECKUX SIBIEHUN M IPOLECCOB C
UCMOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEpEeHui, npu 3TOM  (QOpMyIHPOBATh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro  OSKCIEpUMEHTa, CcoOUpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOJIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEpPEHHs (QHU3UUYECKUX BEJIWYHMH, NPH HTOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs U MCIOJIb30BaTh HM3BECTHBbIE METOJIbl OLEHKU
MOTPELIHOCTEN H3MEPEHUM;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHMH, IMPU 3ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHUpPOBATH pE3yJbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (DU3MYECKHX BEJIMYMH B BUJAE TaOIMIl U rpadUKOB, AeiaTh BHIBOJBI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOuoiaTh IpaBuia 0€30MacHOro TpyJAa MHpU MPOBEJIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO IKCIEpPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOW M  IMPOEKTHOW JIEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTOo 000PYJ0BAHMUS;

pemath pacu€THble 3aJayud C SBHO 3aJaHHOM (IU3MUECKON MOJIENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 33/1a4d BHIOMPATh PU3NYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE sl €€ pelleHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJIyYE€HHOT'O 3HaUeHUs! (PU3MUECKON BETMUYUHBI;



pellaTh KayeCTBEHHBIE 3aJauyd: BBICTPAMBATH JIOTMYECKH HEIPOTUBOPEUYUBYIO LIETIOYKY
paccyXJIeHHI ¢ OMOpOo Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHHUS;

UCIIONIb30BAaTh TP  pELIEHUH Y4YeOHbIX 3aJad COBPEMEHHblE MH(OpPMalOHHBIE
TE€XHOJOTHM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAly U MpeJCTaBiIeHUs] y4eOHOU U
HAyYHO-TMOMYJISIPHON HMH(QOpPMAIMK, MOJYYEHHON W3 pa3INYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTy4aeMyt0 HHPOPMALIUIO;

NPUBOJIUTH MPUMEPHI BKJIaJla POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYIKAIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEJHEBHOW JKHU3HU IS
oOecrieyeHns 6€30IaCHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAaHEHHUS 3/10pPOBbs U COOIOAECHUS HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPY KAIOILEH Cpee;

paboTaTh B IpyMIIE C BHIITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IpyNIbl, palUOHAIbHO pacHpelneisTbh OOf3aHHOCTH U  IJIAHUPOBATh JESATENBHOCTh B
HECTAaHAAPTHBIX CUTYyallMsAX, aJeKBaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi POOIIEMBI.

K koniy oOyuenust B 11 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYHAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHHUU COBPEMEHHOMU
Hay4YHOW KAapTHUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOU
JeSTeIbHOCTH JIFOJIEH, 11€JI0CTHOCTD U €AMHCTBO (PM3NYECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIN
JNIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHMK CBETA, SAJEPHAs MOJENb aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa MU peleHnH GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3NYECKHE SBIEHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKN U KBAaHTOBOW (PM3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JeWCTBUE MarHUTHOTO IOJiI Ha MPOBOAHMK C TOKOM M JBWXKYLIMIICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJieOaH!s M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHHUE CBETa, OTPaXKEHHE,
npenomiieHue, UHTepdepeHuus, audpakuus U MOISIpU3alus CBeTa, JUCHEPCHUS CBETa,
dorornekrpudeckuii 3¢ dekt (porodddext), cBeToBOE NaBleHUE, BOSHUKHOBEHUE THHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAsI U MCKYCCTBEHHAsl PalMOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
NEKTPUUECKYIO MPOBOJUMOCTD PA3JIUYHBIX CpeJl) U IJIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHIONB3Ysl (U3NYECKHWE BEIMYMHBI: DSJICKTPUUECKUH 3apsi, cujila TOKa, JIJIEKTPUUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuia Amnepa, cuna JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusi 3JEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEepUoJ] M 4YacToTa KojeOaHuil B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U CHjla TOKa B IpOIlecce FApMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KosiebaHu#, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3bI, NPU ONHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX O0003HAUYE€HUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETUUNHY C IPYTMMHU BEIUYHMHAMUY;

ONMCHIBATh M3yUYEHHBbIE KBAHTOBBIE SBJICHUS W TPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
uMIyJabc (OTOHA, TMEpUOJ ToJypachana, 3HEpPrHusl CBsI3U aTOMHBIX Sep, NpU ONHCAHUU
IPAaBWIBHO TPAKTOBAaTh (U3NYECKUN CMBICI MCIONb3yEMbIX BEJIMYMH, HUX OOO3HAYEHUS U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETUUHMHBI;

AHAIN3UPOBATh (PU3NYECKUE TMPOLECCHl U SIBJICHUS, UCHOJIb3Ys (U3NYECKUE 3aKOHBI U
OpPUHLMIBL: 3akoH OMa, 3aKOHBI MOCIEAOBATENbHOIO U MAPAJIENBHOIO COEIMHEHUs
IIPOBOJTHUKOB, 3akOH JIKoyns—JIeHnma, 3akOH DJIEKTPOMarHUTHOM  MHIYKLWH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBeTa, ypaBHeHMe OMWHIITeHHa Uit (QoTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrUM, 3aKOH
COXPAaHEHHsS HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOrO 3apsia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMCJIA, MOCTyJaTel bopa, 3aKOH PajMOaKTUBHOIO pacnajna, IpU ITOM pa3iInyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBbIPaXXEHHE U YCJIOBUS (TpaHMIIbI,
00acTh) IPUMEHUMOCTH;

OTpeeNATh HAIpaBJIEHWE BEKTOpa WHIYKIWHM MarHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuibl Amnepa u cuiibl Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTMH30M;

BBIMOJIHATh SKCIEPUMEHTHI I10 HCCIIECOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
UCMOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEpEHWil: npu 3ToM  (QOpMyIHpPOBaTh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro  OIKCIEpUMEHTa, CcOOUpaTh YCTAaHOBKY U3
IpeJI0KEHHOT0 000pyA0BaHUS, IPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYHIECTBIISATh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs (U3MUECKUX BEJIMYMH, HPU ITOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs U MCIOIb30BaThb HM3BECTHBIE METOJIbI OLEHKU
MOTPELIHOCTEN H3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTaThl MOIYYEHHOW 3aBUCHUMOCTHU
¢u3nMueckux BeIMYMH B BUJE TabmMI U TrpaduKoB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI;

coOnrofarh mnpaBuwia 0€30MacHOrO Tpyda MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro 3SKCIEpUMEHTa, Y4E€OHO-UCCIIEOBATEIbCKOM UM MPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOT0 000PYOBAHMUS;

pematb pacu€THble 3aJayd C SBHO 3aJaHHOM (IU3MUYECKON MOJIENbl0, HCIOIb3Ys
¢u3nyeckre 3aKOHbI M MIPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33aJjaul BHIOUPATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (QOPMYIbI, HEOOXOAMMbIe JUIs €€ pelIeHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJIyYE€HHOT'O 3HAaUeHUsS! (PU3HMUECKON BETMYUHBI;

pelaTh KayeCTBEHHBIE 3aJauyd: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUYUBYIO ILIETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKUE SIBJICHHUS;

UCIIOJIb30BAaTh TMPU pELIEHUH Y4YeOHbIX 3aJad COBPEMEHHbIE MH(OpPMalOHHBIE
TEXHOJOTHM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAU U NpeJCTaBiIeHHUs] y4eOHOU u
HAy4YHO-MOMYJISIPHOM HMH(QOpPMAIMK, MOJYYEHHON W3 pa3INMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTy4aeMyt0 HHPOPMALIUIO;

OOBSICHATh NPUHIUIBI IEHCTBHSI MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3nudaTh
yCIIOBHS UX 0€30M1aCHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOM JKU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE NIPOLIECCOB OKPY’KAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHMUECKUE 3HAaHUA MO0 (U3UKE B TIOBCEAHEBHOW KHU3HU IS
oOecrieyeHHs 6€30IaCHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAaHEHHUS 3/10pPOBbs U COOIIOACHUS HOPM KOJIOTUYECKOTO MOBEJICHUS B OKPY KAIOILEH Cpee;



paboTaTh B TPYIIIE C BHIIOJIHEHUEM PA3IMUHBIX COI[MATBLHBIX POJICH, TUTAHUPOBATh paboTy
TpyHaIibl, palyuOHAJIBHO PpPacnpeaciIsaATb 00SI3aHHOCTH WU IUIaHUPOBATh  ACATCILHOCTL B
HECTAaHAAPTHBEIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXAOTO M3 YYAaCTHHMKOB I'PYIIIBEI B
pelICHHE paccMaTpUBaEeMOM MPOOIICMBI.
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