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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3oBareNbHbIX  opranu3auusax Poccuiickoir  ®Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIlpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanHu3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMHel, Ounonoruel, gusndeckoir reorpadueir u acrpoHomueil. Mcnonap3oBaHue M akTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHINOIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY Kkypca (u3MKH 17151 YPOBHS CpeTHEro o0IIero oopa3zoBaHus MOJOXKEH Psil UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIOIb30BaHUE TYMAHUTapHOTO
noTeHImana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobdIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXkKe 00CyKAeHUs Ipo0IeM pallioOHAIbHOTO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAILHON JIesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paldoT. BrlieneHue B yka3aHHOM IepeyHe j1abopaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHHSMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUIsL paCYETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCA 33a4U C SIBHO 3aJaHHON (U3NYECKONW MOJEIbIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W TPOIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHnI0 ydyeOHOro mnpoiiecca 0a30BbIM YpOBEHb Kypca (PU3MKM Ha YpPOBHE CPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1ab0paTOpHOE 000PYJOBAHUE JUISI BHITIOIHEHUS YKa3aHHbIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAlMil AJis HUCCIIEOBAaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecledynBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTaBICHHMH O HAayyHOM MeETOJe TO3HaHUS U (HOPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MNpUpOAe M Ui NPHUHATUS NPAKTUYECKUX pelIeHUil B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKUX OCHOB W TPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIEPUMEHTOB, aHalu3a M  HUHTEepHpeTaudud  HMHQOpManUH,  OINpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yJaromuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunple rumore3sl. Ousznueckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.
Pors m mecto ¢u3ukm B (PopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOU IESITENBHOCTH JOJICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JAaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTepUAIbHONW TOUKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBwxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomeHHOTo MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOIIGHMS  MEXAY  MOYTSIMH,  NOPONHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBeiit 3akoH HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTH WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUSL.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHHUS UMITylbca. PeakTuBHOE ABMKEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbpHas SHEprus Tesna BOIU3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJHWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIKOCTEH M TBEPIBIX TeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTHX Mojened. Macca u pa3Mmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ujeanpHOro ra3a. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYECKOW 3Hepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpepcTaBieHne H30MPOIECCOB: H30TEPMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEllecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JIBUKEHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEANBHOrO0 raza. Buisl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTbHas
TEIIOEMKOCTH BellecTBa. KoIMuecTBO TEIUIOTHI IIPU TEIUIONEpeiade.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUpo/e.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: [BUTaTelb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammuaeckrne u amopdHbie Tena. AHU3OTPOIHS CBOMCTB KPUCTAIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYYCHUS COBPEMCHHBIX MAaTepuajioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJNEeKTpUYecKuil 3apsan. JlBa BHIA BJIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U TUIIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHMSI 3JIEKTPUUYECKOro TOKA. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIEH CHJIBI MCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢QyHkuus, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nudysus, ocMoc, Ter1oo0MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUIKOCTEH M TIa30B, 3JEKTPUYECKHE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJIb30BAHHWE 3aKOHA COXPAHEHUS HMMILyJbca B TEXHHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJOIWMH,  DBJIEKTPOCTATHUECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHUTOB. MarHWTHOE moJe.
Bekrop maruuTHONM MHAYKUMU. [IpyHIMI Cyliepro3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarsauTtHoe 1moJie MPOBOAHMKA C TOKOM. KapTuHa JIMHMM MHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MoOaynb W HampaBlieHHE. J[[BH)KeHWE 3apshDKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe sieKTpudecKkoe mojie. OJEKTPOABMIKYINAs CUIA WHAYKLIUU B IIPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1€OAHUS

KonebarenbHass cucrema. CBoOojgHBbIe MexaHMuYeckue KoseOaHus. ['apmMoHMuYeckue
kosnebanus. Ilepmon, wactora, amrmumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoseOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

ITepemenHbIil TOK. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITbI TOKA M HATIPSIKESHHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W TMOTPEOIECHHUE AIEKTPUUYESCKOM SHEPTHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AMEKTpodHepruu. KynpTypa wucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
Te€HEPATOp MEPEMEHHOTO TOKA, IMHUH AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4eckue ycTpouWcTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue oTpaxxeHus U IPEIOMIICHUS MEXaHUIECKUX BOJTH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTrosHuEe U
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HCTOYHUKU. Y CIIOBUSA
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(DPAKLUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHUE, OTpakeHHWE U MperoMiieHHe cBera. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE IJIUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPTHs U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHS BSHepruum Ha Japyro. Buasl cnektpoB. CHeKTp YpOBHEH BSHEpPruM aromMa
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOCHHUS  sjpa. OtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DOHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtoab! HaOIIOIEHHS U PErHCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IUNIAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sIAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONIPEIEICHNE TUIOIIAIN TUIOCKUX GUTyp U 00BhEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TeEI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHANA DJIEKTPOIEpenad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3alyy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKONW MAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEIICHHUsS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIFOUAsl CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearn30oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIBHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATENBHOCTH, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEPIpETaIlnu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHsl, HaXOJWUTh apryMEHTHl JUIsl JO0Ka3aTelIhCTBA CBOMX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a7a4d B OOPa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIu4HbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(QIUKTHL

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpEleNiaTh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOW PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUHM COBPEMEHHON TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH IEKTPUUECKUH 3aps] NPHU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE MABM)KEHHE, CBOOOAHOE NaJeHHE Te,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx1eHNN), TEIJIOBOE PAaBHOBECHE, CIIAPEHNE, KOHIEH CAIUs, IIABJIEHUE, KpUCTAIIIN3a1us,
KHIICHUE, BIAKHOCTh BO3]lyXa, MOBBIIICHUE IABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3Yys (pU3nueckue BEeNWYMHBI: KOOpAWHATa,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICI HCIOJIb3YEMBIX BEIUYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PU3UYECKHI CMBICIT UCIIOJIb3YEMBIX BEITHYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (JOPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BETUYMHAMU C HCIIOJIB30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEICHUHM HCCIENOBAaHUNA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusnyecKkre 3aKOHBI ¥ TIPUHIIUITEI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIC 3a/1ayM: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMU U IpeICTaBICHUs Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIEH cperne;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHON TEXHUKM M TE€XHOJIOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJENIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, audpakuus W TOJApU3allus CBeTa, JHUCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU OINUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHBbIE KBAaHTOBBIC SIBIICHUS W IPOLIECCHI, HCHONb3Yys (PU3NUECKUe
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEIUYMH, UX OOO3HAYCHHS H



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aK0OH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M MapajuIeJIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPruH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTh) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MYECKUX SBJICHUH W TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEpPEHHS (U3UYECKUX BEIWYHH, MPH STOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJTYYEHHONH 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOM JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIHWMble s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OPMAIUM, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHHMKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHNUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH Cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLICHMBATh BKJAJ KaXJOI'0 M3 yYaCTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hgpil;ll()nféeﬁ;i.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey
» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxosues b.b., Hapyrua B.M. non penakuueit

[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemmenuey

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
®wusuka. 11 knacc. ba3oblit ypoBenb. MeToauueckoe nmocodue aBropsl: IletpoBa Mapust

ApceHbeBHA
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