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PoctoB-Ha-/lony 2026
MOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢u3uke ©0a30BOr0 YpOBHS Ha YpPOBHE CPEIHEro OOILEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHMM M TpeOOBaHWM K pe3yibTaTaMm
OCBOCHMSI OCHOBHOI 00pa3oBaTeNbHOW Nporpammsel, mnpeacraBiieHHbIX B PI'OC
COO, a Takxke c yu€roMm (enepanbHOl paboueld MPOrpaMMbl BOCIIUTAHUS U
KOHIIENIIMM TpernoAaBaHust ydeOHoro mnpeamera «@Pusuka» B 00pa30BaTENIbHBIX
opranm3anusax Poccuiickoit @enepanyu, peanns3yonux OCHOBHbIE 00pa30BaTeIbHbIE
IPOrpaMMBlI.

Copepxanne mporpaMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOI KapTUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOydyeHnn
ux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOIO MOIXOAA.
[Iporpamma o ¢usuke coorBercTByeT TpedboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pPE3yJibTaTaM OOYYEHHs, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEAM3alMi MEXIPEIMETHBIX CBS3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMU y4€OHBIMU IpeaMeTaMu. B Hell onmpenensitoTcsi OCHOBHBIE
LeJId U3ydyeHus: (PU3MKU Ha ypOBHE CpPEAHEro oluiero oopazoBaHus, IJIaHUPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIC, METANPEAMETHBIE, IPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAaHMpYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (M3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYEeHUS;

e coJiepKaHue yueOHoTro npeamera « Ou3nka» mo rojaM 00ydeHuUs.

®du3nKa Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPO/JIbI, BRICTyNasl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. [lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpAa3yIOIMMM Jis
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DPU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE TIPOIIECCOB W SIBJICHUMN, M3y4aeMbIX XUMHEH, Ouoiorueu, (uanyeckoi
reorpadgueil 1 actpoHoMuel. Mcnosib3oBaHuEe U aKTUBHOE MPUMEHEHUE (PU3HUECKUX
3HaHUU OMpEeNseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAJOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue Qu3uku BHOCHUT OCHOBHOM BKJaJa B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuUpa  OOydaroumuxcsi, B
dbopMHpOBaHHWE YMEHHIM MPUMEHSATHh HAyUHbIA METOJ MO3HAHWS TMPHU BBHINOJIHEHUU
MMU YYEOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca ¢u3uku 11st ypoBHSI CPEHETO 00IIETro 00pa30BaHUs MOJIOKEH
PAI UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kype SBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AEIOB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEWl Marepual Kypca (U3HKU
o0beIMHEH BOKpYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
(opMupOBaHHE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MATE€pPHH, BEUIECTBE WU
noJIe.

Hoes eymanumapusayuu. EE peanuzanus NpeanosiaraeT HMCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHUS
(¢u3uKu ¢ pa3zBUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npearosaraeT 3HaKOMCTBO C
IIMPOKAM KPYTOM TEXHUYECKMX M TEXHOJOTUYECKUX IPUIOKEHUM W3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu  peannsyeTcsi TMOCPEICTBOM  BBEACHMSI  3JIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHBl C PA3BUTUEM TEXHUKH W TEXHOJIOTMH, a Takxke OOCYXAEHHsS MpodiieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

Crep>KHEBBIMU D3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEOHEro OOIero
oOpa3oBaHMsl SBJIAIOTCS (u3HuecKue Teopuu ((POopMUPOBAHUE MPEICTAaBICHUA O
CTPYKTYpe MOCTpOCHHs (PU3MUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLNIOB B COBPEMEHHBIX IPEACTABICHUIX O MPUPOJE, TPAHULAX TPUMEHUMOCTH
TEOPUM, ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKH pealn3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3aluy SKCIEPUMEHTAIbHON eATeNbHOCTH oOyydaromuxcs. s
0a30BOT0 YpOBHSI Kypca (PM3MKM — 3TO HMCIOJIb30BAaHUE CHCTEMbI (HPPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX padOT, KOTOpPbIE B MPOrpaMMe
no ¢u3nke OObEIWHEHbI B OOIIMKA CIHUCOK YYEHUYECKUX MPAKTUUYECKUX PpPadoT.
Boigenenue B yka3aHHOM IepedHe JIaOOpaTOpHBIX padoT, MPOBOAUMBIX MAJIs
KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH 0Opa30BaTeNIbHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEH TUIAaHUPOBAHUS M OCHallleHUs KabuHeTa pusuku. [Ipu 3Tom
o0OecreunBaeTcsl OBJIAJIEHUE OOYyYalOIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE
M3MEpEHUs, HCCIEeNOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB I10 ITPOBEPKE MPEMIOKEHHBIX TUIIOTES.

bospiroe BHUMaHuE yAenseTcs pelIeHUI0 PACYETHBIX M KaYECTBEHHBIX 3a/ad.
IIpu 3TOM M1 pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 3a1a4M C SIBHO 3aJaHHOU
(Gu3nuecKoil  MOJENbl0, TO3BOJISIIONIME TNPUMEHSITh M3Y4YEHHbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOIO pasjesia Kypca, TaKk W HHTErpUpys 3HAHUA U3
pasHbIX pas3nenoB. JlId KadyeCTBEHHBIX 3a1a4 NMPUOPUTETOM SIBIAIOTCA 3aJaHus Ha



00BsICHEHHE MPOTEKaHUs (PU3NUYECKUX SIBJICHUN U ITPOLIECCOB B OKPYXKAIOUIEH JKU3HH,
TpeOyromue  BbIOOpa  (U3MYECKOM  MOAENM i1 CUTyalluh  IPaKTHKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpeboBanusimu ®PI'OC COO k MaTtepHallbHO-TEXHUYECKOMY
o0ecrieueHn0 yuyeOHOro mporecca 0a30BbIi YpOBEHb Kypca (U3MKM Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMs JOJDKEH H3y4daTbCs B YCIOBUSAX IMPEIMETHOIO
KaOuHeTa (U3MKUM WM B YCIOBUSAX WHTEIPUPOBAHHOTO KaOWHETa IpPEAMETOB
€CTECTBEHHO-HAYYHOTO LHWKJIa. B kaOuHeTe (QU3MKU JOKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHUE TSl BBIMOTHEHNUS YKa3aHHBIX B MpOrpamMme Mo (u3HKe
YUEHUYECKUX MTPAKTUUECKUX padOT U AEMOHCTPALlMOHHOE 000PYI0BAaHHE.

JIeMOHCTpallMOHHOE ~ 000pyJoBaHHE (QOpPMUPYETCSI B COOTBETCTBUU  C
MPUHIUIIOM MHUHMMQJIbHOM  JIOCTaTOYHOCTH U  OOECIEYMBAET  IOCTAHOBKY
MEPEUYHCICHHbIX B TpOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpalMil ams
UCCIEOBAHMUSI  M3Y4YaeMbIX  SIBJIEHUW U NPOLECCOB, OSMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHHE sl YYEHMUECKHX IPAKTUYECKUX pPaldoT
dopmupyeTcss B BUAE TEMATHYECKHX KOMILIEKTOB M OOECIeYMBaeTcs B pacuére
OIHOTO KOMIUIEKTa Ha JBYyX oOyvaromuxcs. Temarnueckue KOMIUIEKTBI
7ab0paTopHOro O00OpYAOBAHUSA JOJDKHBI OBITH IOCTPOEHbI HA KOMILJIEKCHOM
UCIOJb30BaHUU AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIEJISIMU U3yYEHHS PUBHKHU B 001LIEM 00pa30BAHUHU SIBISIFOTCSA:

o (QopMupoBaHue HHTEpeca M CTPEMJICHHS OOYYalOIIUXCS K HAYYHOMY
U3YUYEHUIO TIPUPOABI, Pa3BUTHE HX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE NPEACTABICHUA O HAYYHOM METOJ€ MO3HAaHUS M (HOPMHPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3ysibTaTa U3y4YEeHHs] OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBanue yMeHHI OOBICHATH SIBICHHS C UCTIOJIb30BaHUEM (DU3UUECCKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHue mnpeACTaBICHUN O ponu (U3MKKA AJI1 PAa3BUTUA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne 3TUX Lejell oOecreunBaeTcs pelIeHHEeM CIEeIyIOIMMX 33434y B

nporuecce u3yyeHus Kypca GU3NKH Ha YPOBHE CpeHEro oo1iero oopa3oBaHus:

e TMpPUOOpPETEHHE CUCTEMBbI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSX, BKIIOYAas MEXaHUKY, MOJIEKYJSPHYIO  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;



e (opMupoBaHuE yMEHUHN MPUMEHSATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(bu3nuecKuX SBJICHUHN B MPUPOJIC U IJIsl IPUHITHUS TPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 3aJad C SBHO 3aJlaHHOU
du3nueckoil MOJENbI0, 3a7ad, MOJAPA3yMEBAIONIMX CaMOCTOSTEIIbHOE
co3fanue GU3NUECKO MOJIENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB U TPHUHIIUIOB JEHCTBUA TEXHHUYECKUX
YCTPONCTB U TEXHOJOTHMYECKHX IMPOLIECCOB, UX BIMSIHHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO IUJIAHUPOBAHUS W TMPOBEJCHUSA
(Gu3MUEeCKUX SKCIEPUMEHTOB, aHallu3a M MHTEpIpeTaluyl HHGOpMaIHH,
ONpeaeeHHs JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHE YCJOBUH JUIsl Pa3BUTHUSI YMEHHI MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEAHETr0o OOIIEero
oOpazoBanus orBoautcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezenio), B 11
Kiacce — 68 JacoB (2 Jaca B HEJICIIO).

[Ipepyaraempiii B mporpamme 1o (U3MKE TNEpeueHb JIabOpaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCI PEKOMEHIOBAaHHBIM, YYUTEIh JIeNAe€T BBIOOD
IPOBENICHUS] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUaroIMXCH.

COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUA

®usnka — Hayka o npupoje. Hayunsle MeTOABI MO3HAHUS OKPYKAIOIIETO MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IPOLIECCE IMO3HAHUS NMPUPOJBI. DKCIIEPUMEHT B
busnke.

MopenupoBanue (U3NYECKUX SBICHUW M TpoIeccoB. HaydHble TUTIOTE3HI.
du3znyueckre 3aKOHbl U TEOpPUHU. ['paHUlbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIIMIT COOTBETCTBUA.

Ponw u mecTo pusuku B popMUpOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.



Pa3ngen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOrO JIBHIKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CcKoOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MAaTEpUAIbHOM TOYKHM, HX MPOEKIMU HA OCH CHUCTEMBl KOOPAMHAT.
CrioxeHune nepeMenieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BwkeHue. ['paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH M [EepEMEIIEHUs
MaTepUaIbHON TOYKH OT BPEMEHH.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOTHOTO MaICHUSI.

Kpuonunennoe aerkenue. J[BHKeHnEe MATEPUAIIBHON TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTIIOBAasl CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u yactora obOpanienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: CIHUJIOMETP,
JBIKEHUE CHAPSII0B, LICITHBIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WIUTIOCTpAIUsl KHMHEMAaTHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3oBanue ABMKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHXeHHsS Tena, OpPOUIEHHOTO IMOJA YIioM K TOpPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHus: CBOOOHOTO MaACHUS.

HarmpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yyeHne HEpaBHOMEPHOTO [IBMKEHHSI C LIEJIbIO ONpPENENIEHUs] MTHOBEHHOMU
CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IIyTAMH, NIPOWIECHHBIMU TEJIOM 32
[IOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXYTKHM BpPEMEHHM IIPU PaBHOYCKOPEHHOM
JBWYKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

Nzyuenne nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutensHOCTH — ['aymmnes.  llepBwii  3akoH  HproroHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoii 3akon Herotona nis
MaTepuagbHOU TOUkU. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.



3akoH BceMUpHOTO TAroTeHus. Cuna tspkectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokos, cKoyibkeHusi, kaueHusi). Cuna tpenus. Cyxoe
Tperue. Cuiia TpEeHUsI CKONBKEHUS W Cuiia TpeHus mokos. KoagduimeHt tpeHwus.
Cuita conpoTUBIICHUS IPU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarenbHOE M BpalliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpameHus. I[lmedo cuibl. YcnoBud
paBHOBECUSA TBEPAOTO TEIIA.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE MNPUMEHEHHE: IOIIIUITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUU.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu ycKOpEeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tesa. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUs: OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHUKAIOIMIMX B IPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopManuu.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeNA, UMEIOLIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NMnynsc MarepuaibHOM TOUKM (T€da), CHCTEMbl MaTEpPHAbHBIX TOYEK.
NmMmnynee cunbl M M3MEHEHHWE HMMIYyJbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass »Heprusi MaTepualbHOW TOUkKM. Teopema 00 W3MEHEHUU
KUHETUYECKOW IHEPTHUH.

[ToTenmuanpHas sHeprus. [loTeHManbHas SHEPTUsS YIIPYro aeHOopMUPOBAHHON
npy>kuHbl. [loTeHnnansHas sHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTennuanpHbBIe ¥ HEMOTEHIIUATBHBIE CUITBI. CBSI3h PA0OTHI HETIOTEHITUATBHBIX
CUJI C H3MEHEHHUEM MEXAaHWYECKOM DHEPTrMU CHUCTEMBI TEN. 3aKOH COXPaHCHHMS
MEXaHUYECKOU IHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.



TexHuYecKne YCTPOMCTBA MU MPAKTUUYECKOE IMPUMEHEHHUE: BOJOMET, KOIIED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3yuyeHune aOCONIOTHO HEYNpPYroro yjaapa C IOMOIIBIO JBYX OJHHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBA3uM pabOThl CHIIBI C W3MEHEHUEM MEXAaHWYECKOM SHEpTruu
TE€Ja Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paszpnes 3. MousiekyasipHas pu3nKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxkeHue. Juddysus. Xapaktep IBUKCHUS U
B3aMMOJICHCTBHS YaCTHI] BellecTBa. Moienu CTpOEHHUs ra30B, )KUJIKOCTEN U TBEPIBIX
Tel U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX Mojeneil. Macca u pazmepsl
Monekysa. KonngectBo BemectBa. [locTositHHas ABoranpo.

TeruoBoe paBHOBecue. Temmeparypa u e€ usMmepeHue. lllkana Temmeparyp
Lenscus.

Mopnenp uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUHU UJCANbHOrO ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOM HSHEpPruu TEIUIOBOro ABMKEHUs uactull raza. lllkanma temmeparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHaeneeBa—Knanelipona. 3akoH
HanbroHa. M30mnponeccsl B UACAIBHOM Ia3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHrEe H3OMPOLECCOB: U30TEPMA, H30X0Pa, 300apa.

TexHuyecknue yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIUE AHCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJEUCTBHUSL.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/IA.



OneITBl, WUIIOCTPUPYIOLIUE ypaBHEHUE COCTOSHMS MACAIBHOIO  rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

OmnpeneneHrne Macchl BO3AyXa B KJACCHOM KOMHATe Ha OCHOBE HM3MEpPEHUU
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPbI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXIY IapaMETPaMH COCTOSHHS PAa3pPEKEHHOIO
rasa.

Tema 2. Ochosbl mepmooOuHamuKu

TepmoauHamMuueckass cucreMa. BHYTpeHHss JHEPrusi TEPMOIMHAMUYECKOU
CUCTEMBI M cIIocOObl €€ u3MeHeHus. KommuecTBo TemnoTel u pabota. BHyTpeHHss
DHEPTHS OJTHOATOMHOTO UJCAITBHOIO rasa. Buel TEIJIONEePEIauHn:
TEIJIONPOBOJIHOCTh, KOHBEKIMS, HM3Iy4YEHHUE. YJIeTbHas TEIUIOEMKOCTh BEIIECTBA.
KonuyecTBO TEMmIoTH IpH TEIIONepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne NepBOro 3akoHa TEPMOJUMHAMHMKU K wH3ompoueccaM. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh Po1IeCCOB B MPUPO/IE.

TeruoBble MamuHbl. [I[puHIMIBL 1eHcTBHS TEMIOBBIX MalKH. [IpeobpazoBanus
SHEPruM B TEIUIOBBIX MamMHax. Ko3p@uuueHt mnone3Horo AEHCTBUS TEIIOBOU
mamuHbl. [Hukn KapHo u ero kos¢g¢uuueHT Mosie3HOro AeUCTBUSA. DKOJIOTUYECKUE
po0JIeMbI TEIII0IHEPTETHKHY.

TexHuueckue yCTpOCTBA UM NPAKTUYECKOE TMPHUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHrne BHYTpPEHHEH SHEpruu Teja IMpPU COBEPIIEHUU padOThI: BBLUIET
npoOKKW W3 OyTBUIKM MOJ JCHCTBHEM CXXaTOro BO3JyXa, HarpeBaHue s3Qupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIMS).

N3meHeHne BHYTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipy Terionepeaaye.

OnbIT M0 aArabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOMHBI, IBUTaTelis BHYTPEHHErO CrOpaHUs, PEaKTHUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenpHON TEIII0EMKOCTH.

Tema 3. Acpecamnivie cocmoanua éeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u KoHaeHcauus. Vcnmapenue u kumneHue. AOCONIOTHas U
OTHOCUTEJIbHASl BIAXHOCTh BO3Ayxa. HaceleHHbli map. YaenbHas TersoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS OT 1aBJICHHUS.



Teépnoe temo. Kpucrammueckne u amopdHbIe Teiaa. AHU30TPOIHS CBOHCTB
kpuctauioB. JKugkme xkpuctaiel. CoBpeMeHHBbIE MaTepuaibl. [lmaBieHue u
KpUCTayuIH3aIys. Y AelibHasl TertoTa miaBienus. Cyonumanus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHuUecKHUEe YyCTPOHCTBA M TPAKTHYCCKOC IPUMEHEHHUE: THUTPOMETpP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TOJYyYCHHUS COBPEMCHHBIX MaTCpHaJIOB, B
TOM YHCJIC HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKECHHOM JIaBJICHHUH.

Croco0Obl U3MEpPEHHUS BIIaYKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTAJUTMYECKOTO BEIIESCTBA.

JIeMOHCTpaIust KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3mepeHne 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3anMs TeN. DNEKTPUYECKUM 3apsl. J[Ba BUIa dIEKTPUUYECKUX 3apsAI0B.
[TpoBOOHUKH, TUAIIEKTPUKH U TOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsaoB. 3akoH KynoHa. TodeuHbI 3JIEKTPUUECKHUI 3apsl.
OnekTpuueckoe mnoisie.  Hampsok€HHOCTH — anekTpuueckoro  moiid.  [IpuHnmn
CYNEPIO3ULIMHA BJIEKTPUUECKUX mosei. JIMHuM HanpssKEHHOCTH DIIEKTPUYECKOTO
HOJIS.

Pabota cun snekrpoctarudeckoro mojs. [lorennuan. PaznHocTs moTeHIManios.
[IpoBOHUKM M AMDJIEKTPUKU B BJIEKTPOCTATHUECKOM Toyie. JluanmekTpuyeckas
MIPOHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHHuuecKrue YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: BIIEKTPOCKOIL,
ANEKTPOMETP, dBJEKTpOCTaTHYecKash 3al(uTa, 3a3eMJIEHHE JIJIEKTPOIpPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN amnIapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpoBOJIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.



JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAAH IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUSI JJIEKTPUYECKOTO  TOKA.
Uctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LeHH.

DJIEKTPUYECKOE  COMPOTUBIICHHE. Y AEIBHOE CONPOTHUBJICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TAPANIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora anextpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTb
3JIEKTPUYECKOTO TOKA.

OJIEKTPOJIBIKYILIAsi CHJIA W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3axon Oma 1151 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTtkoe 3aMmbIkaHue.

DIIEKTpOHHAs MIPOBOJIUMOCTH TBEPABIX METaJJIOB. 3aBUCUMOCTh
COIPOTHUBJIEHUS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKH  TOK B pacTBOpaXx M paciulaBaXx  dJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN pa3ps/l.
Moumnnus. [1na3ma.

TexHuueckre yCTpOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, pEOCTaT, WCTOYHUKHU TOKA, OJJICKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIM JTHOJI,
TEPMHUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh COIPOTUBJICHUS UWJIWHAPUYECKUX MPOBOAHUKOB OT JUJIUHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUSI U MaTepraia.

CmemanHoe COeIMHEHUE TPOBOAHUKOB.

[IpssMmoe u3MmepeHune BIEKTPOABMXKYIIEW cwibl. KoOpoTkoe 3aMblKaHue
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.



OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3IeKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
COMPOTHUBJICHUS.

Hab6nronenue snekrtponusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca usuku 0a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed € KypcaMU MAaTEMATHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (QakT, rumnore3a, (QuU3nyeckas BEJIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPAaBHEHHM, TUHEHHas (QyHKIM, mapadoda,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI
Y UX MPOEKLHUH Ha OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

buonocus: MexaHnuueckoe ABWKEHHE B KUBOUW mpupone, nuddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHIBI TEIUIONEpEaaud, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAs. Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEI, KUJKOCTEU U Ira3os,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagus: BnaXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JABHKEHUHN C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUs] B TEXHUKE, MOJUIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHUS MMITYJIbCa B
TEXHUKE (pakeTa, BOOJOMET W JAPYTUE), IBUraTelb BHYTPEHHETO CrOpaHus, mapoBas
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHIUIMOHEpP, TEXHOJOTUU TMOJy4YEHUs
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE D3JIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, DJIEKTPOHArPEBATENbHBIE TMPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa
Tema 3. Mazcnummnoe none. In1eKmpomMazHUmMHAA UHOYKYUSA
[TocTossHHBIE MarHuThl. B3anMOIENCTBUE MOCTOSAHHBIX MAarHUTOB. MarHuTHOE
nosje. BeKTop MarHUTHOM WHAYKUUU. [IpUHIMUIT Cyneprio3uliii MarHUTHBIX ITOJIEH.



JluHum wMarHuTHOM uWHAYKUMM. KapThHa JWMHMA MarHUTHOM HWHAYKUUAMW TOJS
MOCTOSSHHBIX MAarHUTOB.

MarautHOE€ TIONE€ NOPOBOJAHMKA C TOKOM. KapThHa JMHUKA WHIYKOUA
MArHUTHOTO TOJISI JUIMHHOTO MPsIMOrO MNPOBOAHMKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KaTylIKK ¢ TOKoM. OmnbIT Dpcrena. B3anmonencTBue MpoOBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuina JlopeHiia, e€ MOy/b U HarpaBlieHHe. J[BH)KEeHHE 3apsKEHHON YacTUIIbI B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cunel JlopeHua.

SIBneHne  BIEKTPOMArHUTHOM HMHAYKOMHU. [IOTOK BEkTOpa MArHUTHOMN
WHIYKIAHA. OJNEKTPOJBHXKYIIAsd CWJIa HHAYKUUH. 3aKOH DJIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snexkTpuueckoe ToJe. OJIEKTPOABMXKYIIAs CHJIA HWHIYKIUMA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[Ipasuio Jlenua.

NHAyKTUBHOCTh.  SIBICGHME  CAMOMHIYKIMU.  ODJEKTPOABWKYIIAas  cujia
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: IIOCTOSIHHBIC
MAarHUTBI, SJIEKTPOMATHUTHI, JJIEKTPOABHUTATEIb, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJI0OHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTh JJICKTPOJBWKYIIEH CHJIBI MHIAYKIMA OT CKOPOCTH W3MEHEHUS
MarHuTHOTO TTOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue nelicTBUs MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIEHUS JIEKTPOMATHUTHOM UHAYKIIHH.



Pa3nen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUS

KonebarenbHast ~ cucrema.  CBOOOJIHBIE  MEXaHWYECKHE  KOJEOAHHMS.
I'apmonnueckue konebanuda. Ilepuon, wacrora, ammutyna u ¢as3a KojaeOaHHI.
[IpyxuHHBIN MasATHUK. MaTeMaTUYEeCKMH MAasATHUK. YPABHECHHUE TapPMOHHYECKUX
kosneOanuii. [IpeBparienue s3Heprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpe. AHaIorusg MeXIy MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU  KoneOaHusimu. ®opmyna TomcoHa. 3akOoH COXpaHEHHUS
SHEPTUHU B UJICATHHOM KO0JIeOATEILHOM KOHTYDE.

[IpeacraBienre o 3aTyxammKX KoyieOaHUAX. BBIHYXIEHHbIE MEXaHUYECKUE
KoneOanus. Pezonanc. BbIHYXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMSI.

Ilepemennpii  TOk. CHHYCOMTANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLEE 3HAYEHHE CHUJIBI TOKA U
HaIPsKECHHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenaya U MOTPEOJICHUE AIIEKTPUUECKOU
SHEPrur. DKOJOTMYECKHE PHUCKH IPU NPOU3BOJACTBE 3JeKTpo3Hepruu. KynbpTypa
MCIIOJIb30BaHUS EKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHnuecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnepoBanne mnapamMeTpoB KoJe€OAaTEIbHOM CHUCTEMBI (MPYKUHHBIA MK
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

WccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKa M HANpPsDKEHUS OT BPEMEHM) IS
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc 1npu 1NOCIENOBAaTENbHOM COEIMHEHMHM PE3UCTOpPa, KaTyLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTponepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne 3aBUCHUMOCTH INMEPHOJA MaJbIX KoJeOaHWH Tpy3a Ha HHUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBanue nepeMeHHOr0 TOKa B LENU W3 MOCIEI0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE GOJIHbL



MexaHnueckue BOJIHBI, YcCJIOBHS pacnpoctpanenus. llepuoa. CkopocTh
pacrpoCcTpaHEHUss W JJMHA BOJIHBL. llomepeyHble ¥  MOPOJOJIBHBIE  BOJIHBL.
WNuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snexrpomarautHoit BoiHe. CBolicTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXeHHE, MpeloMIIeHUE, MNoJspu3auus, Judpakius,
unTepdepentusa. CKOpOCTh AEKTPOMATHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. IIpuMeHEHuEe >JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JMATHOCTUKA B TEXHUKE W MEIWLIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1upakinui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogenue cBsi3M IPOMKOCTH 3ByKa M BBICOTBI TOHA € aMIUIMTYJIOM U
4acTOTOM KOJeOaHUI.

HccenenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJIOMIICHHUE,
noJispu3anus, nudpakius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. [IpsAmoiiMHENHOE pacHpOCTpAHEHUE CBETa B
oaHopoaHou cpeae. JIyd ceera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m3z00pakeHH B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUSI cBeTa. AOCOJIIOTHBIM MOKAa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroja IOJIHOIO
BHYTPEHHETO OTPaKECHMUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oeoro cBeta. [IBer.

Cobuparomue u paccenBaromue JUH3bL. ToHKas auH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue m3o0pakeHHii B COOMpAIOMIUX U
paccenBaromux JuH3ax. Dopmysa TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS

HAOJIIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus ceera. Judpakunonnas pemeérka. Y cinoBue HaOMIOACHUS TIaBHBIX

MaKCUMYMOB TMpU TMaJI€HUM MOHOXPOMAaTHYECKOTrO CBeTa Ha JIU(PAKIMOHHYIO
PEIIETKY.

ITonspusanus caera.
TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: O4YKH, JIyIa,

doToamnmapar, MPOCKIIMOHHBINA anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA,
nudpakiMOHHAs PEMIETKA, MOJISPOUL.

Jlemoncmpayuu
[IpsAMONMHEHOE pAacHpPOCTPAHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.

OnTtuyeckue npudOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moiesib CBETOBOA.
WccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.
Mopenu MUKpOcKoma, TEJIECKOIa.

Habnronenue natepdepeHnn crera.

HaOnronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.
[Tonydenne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusie pabonul
N3MmepeHue nokazaress npeioMJIeHUs CTEKIIa.
WccnenoBanue cBOMCTB N300pa)KeHU B JTMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHMKHU. IlocTynaTsl cnenuanbHOM

TEOPUU OTHOCUTEIBHOCTU: WHBAPHUAHTHOCTh MOJYJ CKOPOCTH CBETA B BAKYYME,
MIPUHITMIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHTEIBLHOCTD OAHOBPEMCHHOCTH. 33M€)1J'I€HI/IC BpEMCHHU M COKpAIICHHC

JJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3p MacChl C PHEPruel U UMITYJILCOM PEISATUBUCTCKOM YACTHUIIBI. DHEPrus

IIOKOAI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmot K6anmoeoii ONMuUKU



®dotonbl. Dopmymna [1naHka cBsi3u SHEpruu POTOHA C €r0 YACTOTOW. DHEPrUs U
UMITYJIBC (DOTOHA.
Otkpeitre u uccienoBanue Gorodddexra. Ompitel A. I'. CrosmeroBa. 3aK0HBI

doroadpdekra. YpaBuenue OiHmTeitHa ans (oTtodddexra. «KpacHas rpaHuiay
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckre yCTpPONCTBA W NPaKTUUECKOE MpPUMEHEHHE: (POTOIIEMEHT,
doromaTuuk, comHeuHas 6arapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToadekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopra mo paccesHuio o -4acTHIIL.
[Inanerapnas monens atoma. [loctynatel bopa. M3nydenue u nornoinieHrue (pOTOHOB
TP MIEPEXOJE aTOMa C OJTHOIO YPOBHSI DHEPTUM Ha Ipyrou. Buasl cnektpos. CriekTp
YPOBHEU 3HEPIUU aTOMa BOAOPOA.

BonHoBbie cBoiicTBa yactuil. Bonnbl 1e bpoitns. KopryckynsipHO-BOJIHOBOM
Ty aJIN3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JTyUYCHHUE.

TexHu4yeckue ycTporucTBa U NPaKTHYECKOE TPUMEHEHHE: CIIEKTPAJIBHBIN AHAJIN3
(cmekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIO0Ka3bIBAIOIIME CJIOKHOCTh CTpoeHusl siapa. OTKpbITHE
paguoaktuBHOCTH. OmBITE Pe3epdopaa mo onpeaeneHnio coctaBa paiuoaKTUBHOTO
usnydenns. CBoiicTBa anbda-, 6eTa-, raMmma-u3aydeHus. BiausHue paanoakTHBHOCTH
Ha KUBbIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hyknonnas moxens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.



Anbda-pacnaa. OIEKTPOHHBIM M MO3UTPOHHBIA Oerta-pacman. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Anepusbie peakuuu. [lenenue u cuHTE3 A1€p.

Anepnwiii peaktop. TepMosnepHbiii cuHTe3. IIpobOiieMbl M MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHUYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HAOTIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaNbHBIE B3aUMOAeHCTBHI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckre ycTpoWCTBa M TMPAKTUYECKOE MNPHUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, sigepHbIit peakTop, aToMHast 6omoa.

Jlemoncmpayuu

C4€TunK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

OTtansl pa3BUTHS aCTpOHOMUU. I[IpHKIIaTHOE M MUPOBO33PEHUYECKOE 3HAUYECHUE
ACTPOHOMHH.

Bun 3BénnHoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHUAUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHua U 3BE€31. 3BE3MBI,
WX OCHOBHBIE XapaKTEPUCTHKHU. /[narpamMma «CHEKTpadbHbIA KJIACC — CBETUMOCTHY.
3BE3/1bI TJIABHOM MOCJIENOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]] TJIABHOW MOCJeN0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE
MPEJICTABICHUSI O MPOUCXOXKACHUU W 3BOJOUMM CONHIA W 3BE3M. DTallbl KU3HU
3BE3]I.

Muieunsiii I[lyte — nHama ['amaktuka. Ilonoxxkenume u nBwxenue CoJiHIIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku m kBazapbel. YUEpHbIE IBIPBHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06isa. Pasberanue rajnakTuk.
Teopus bonbioro B3pbiBa. PeMKTOBOE U3ydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Mertaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaOnronenuss HEBOOPYXKEHHBIM TJIA30M C MCIOJIB30BAHMEM KOMITBIOTEPHBIX
NPUIOKECHUMN IJI1 OMpPENCJICHUS TOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.



Habmronenus B teneckon Jlynsl, rutanet, Mieunoro I1ytu.

O06o01maonee NOBTOpeHUe

Ponb puszmku u acTpOHOMUU B 5KOHOMUYECKOU, TEXHOJIOTUYECKOM, COITMATbHOM
M 3THYECKOU cepax JAesTETPHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOM HayYyHOU KapTHUHE MUpPa, posib (U3NUECKOU TeoprH B (OPMHUPOBAHUU
IpeiCcTaBlIeHu 0 (U3NYECKON KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue xypca usuku 0a3oBoro ypoBHs B 11 kimacce ocyliecTBIsIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3EH C KypcamMud MAaTEMaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJIEHWE, HAay4yHbId (AT, TUNoTe3a, (Quinueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOMIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa:  pelleHHWE CUCTEMbl yYpPaBHEHHI, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOCKIUH HA OCH KOOPIAWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKUMM, TMpPU3HAKK TOJI00US TPEYroIbHUKOB,
ompe/ereHUe MIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

buonoecusa: »nekTpuyeckue SABICHUS B KUBOM Mpupoje, KosedaTenbHbIe
JBUXEHUSI B KUBOM MPUPOJE, ONTUYECKUE SIBICHHUSI B XUBOM NPUPOJE, AEHUCTBUE
paaualy Ha )KUBbIC OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eoecpagus: marHUTHBIE TIOTIOCAa 3€MIIH, 3aJI€)KH MarHUTHBIX Py, (OTOCHhEMKA
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3€MIIETPSCEHU M.

Texnonoeus: JNWHWAKA  DIIEKTPONEPENAY, TEHEPATOP IEPEMEHHOTO  TOKa,
AJIEKTPOJBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, paJauoONpUEMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBY-meub, NPOCKIIMOHHBIM ammapar, BOJOKOHHAsS OITHKA,
coJIHeuHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJAHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Pu3MkKay Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanusi (0a30BbII YpPOBEHB) JOJDKHO OOECTICUUTHh JOCTHIKEHUE CIIEIYIONTUX
JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.



JIMYHOCTHBLIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mpeamera «Duszukay TOIKHBI
OTpaXaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYyYaromMXCs  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TIO3WIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEXKICHWH,  COOTBETCTBYIOIIMX
TPAAWIIMOHHBIM TICHHOCTSM POCCHIMCKOTO OOINeCTBa, pPACIIMPEHUE >KU3HEHHOTO
OTbITA M OIbBITA JICATCIIBHOCTH B IIPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUI
BOCITUTATEILHOM JIESITEIPHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX  T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIHLHOCTh B HMHTEpPECax TPaKIaHCKOTO
o0IecTBa, yuacTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

yMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTb POCCUMCKON IPakTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas SCTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIEro (PU3NYECKoil HAyKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEPEC K Pa3aTudHbIM cepam mpodecCHOHaTLHON NeITEIBHOCTH, B TOM YHCIIC
CBA3aHHBIM C (U3UKON M TEXHHMKOW, YMEHHE COBepLIaTh OCO3HAHHBIA BBHIOOP
Oynyter mpo¢eCcCuu 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMoOOpa3oBaHUIO B 00JIacTH
(GHU3MKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:



c(OPMHUPOBAHHOCTh  SKOJOTMYECKOW KYJIbTYpbl, OCO3HAaHHUE TJI00aTBLHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JACHUCTBUU B OKPYXAIOUIEH CpPele HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA,

pacIIMpEHnE ONbITA AEATEIBHOCTHA YKOJOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3Y4YeHUS] (PU3UKU OCYIIECTBISATH MPOECKTHYIO U HCCIIEIOBATENBCKYIO JACSITEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIEe 1eHCTBUSA
Bba3oBble Jioruyeckue aeiicTBUS:

CcaMoOCTOSITENNbHO  (OpMyIHpOBaTh M aKTyaJlM3WpOBaTh  IpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAENATh LEIM JEATEeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTUKEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBACMBIX (PH3UUECKHIX
SBIICHUSX;

pa3pabaThiBaTh IJIaH peUIeHHs] NMPoOJeMbl € YUYETOM aHaiu3a HMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBBI B JIEATEIHHOCTH, OIECHUBATh COOTBETCTBHUE PE3YyJIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITEbHOCTH;

KOOPJMHHUPOBATH M BBITIOJHATH PabOTy B YCIOBUAX PEaTbHOTO, BUPTYaTHHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbie uccienoBaregbcKkue 1eHCTBUA:

BJaJIeTh HAy4YHON TEPMUHOJIOTHEH, KIIOYEBHIMH TIOHATHUSMH W METOJaMHU
duznyeckoil HayKu;

BJa/IeTh HAaBbIKAMU y4e€OHO-MCCIIEIOBATENILCKON U MPOEKTHOM NeATEeIhHOCTH B
o0nactu (HU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY
METOJIOB peHICHHUsS 3a1ad (PU3NYECKOTO COACPIKAHMS, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB TTO3HAHUS;



BJIAQJIeTh BUJAMHU JICATEIBHOCTH TIO0 TMOJYYEHUIO HOBOTO 3HAHWS, €ro
MHTEpIpPETalli, TPeoOpa3oBaHUI0O M TMPUMEHEHHIO B Pa3jMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3W W aKTyalH3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUs, HaXOJAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
yTBEPXKJICHUM, 3a7]aBaTh MApaMETPhl U KPUTEPHUH PEIICHUS;

aHATM3WPOBATH TIOJTyUYEHHBIC B XOJI€ PEIICHUS 3a/1a4Ml pe3yIbTaThl, KpUTHUECKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (GOPMYyIHUpOBaTh COOCTBEHHBIE 3aaud B 00pa30BaTEIbHOU
JEeSTEIIEHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh TEPEHOCUTh 3HAaHWSI 10 (QU3NKE B TPAKTHYECKYI0 00JIacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BIIQJICTh HABBIKAMHU TIOMyYeHHsS] HWH(pOpMAIuu (U3HUECKOTO COACPKAHUSA U3
HUCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh IIOMCK, aHaJu3,
CUCTEMATH3AIMI0 W HWHTEpHpeTanui0 WHGOPMAIMU Pa3IMYHbIX BUAOB U (HopM
IIPE/ICTaBIICHNUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCITOJTh30BaTh CPEACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
B PCHICHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7a4 C
coONoicHUEeM TpPEOOBAHUM OSPrOHOMHMKH, TEXHHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, TMPaBOBBIX M DJTHUYECKHUX HOPM, HOPM HMH(POPMAITMOHHOM
0e30I1acHOCTH;

CO371aBaTh TEKCTHI (PU3NYECKOTO COACP)KAHUS B PA3IMIHBIX (opMaTax ¢ yIETOM
Ha3HaueHus MHGOPMAIMK U 1EJEBON ayJAuTOPUH, BHIOWpAas ONTUMAIBbHYIO (opMy
MIPEICTABJICHUS ¥ BU3YAJIH3AIUU.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUSA:
OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOM AESTEINbHOCTH;
pacrno3HaBaTh NPEANOCHIIKYA KOH(MIMKTHBIX CUTYyaIMil U CMATYaTh KOH(QIUKTHL;
pa3sBEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPENICTB;
NOHUMATh W HCMOJb30BaTh NMPEUMYLIECTBA KOMAHIHOM M WHAUBUIYATbHOMN
padoThI;



BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YJI€HA KOJIJIEKTHBA;

NPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHHUKA KOMaHbl B OOIIUIA
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeajiaraTb HOBBIE IIPOEKTHI, OLECHUBATHL HJEU C IIO3ULIUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh IO3UTHUBHOE CTPATETMUYECKOE TOBEICHHE B  Pa3IHUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PerynsiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe 1eiiCTBHUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBISATh IO3HABATEIbHYIO JIE€ATEIBHOCTh B 00JacTU
(U3MKM W aCTPOHOMHHM, BBISIBIATH NPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHMS PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUIaH BBIIOJIHEHUSI NPAKTHUECKOM padOoThl € Yy4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO SPYIAUIIMU B 00J1aCTH (PU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMU MO3HABATEIbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUH ISl OLICHKM CHUTYyalliH, BbIOOpa BEpPHOIO
peLieHus;

YMETh OLICHMBaTh PHUCKHM M CBOEBPEMEHHO MNPHUHHUMATh PEHIEHUS M0 UX
CHUKEHUIO;

OpUHUMATh MOTUBBI U apryMEeHThl JPYTUX TMpPU aHaJM3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;



NPUHUMATH ceOsl, TOHUMasi CBOM HEIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHThI JIPYyTUX TMpH aHAIM3€ pPEe3yIbTaToB
NEeSTETHbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce mOCTHKEHUST TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMEI 10
dbu3uke I8 YpOBHS  cpelHero oOmiero o0pa3oBaHUs Y OOyYaromuUXcs
COBEPIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIJICKT, MIPEIOJIararoIIuiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BUJICTHh HANpaBIICHUS Pa3BUTHS COOCTBCHHON SMOIMOHATBHON C(epsl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIONICH CTPEMJICHUE K JOCTHKEHHUIO TEIH U
ycrnexy, ONTHUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JIEWCTBOBATh MCXOAS W3 CBOMX
BO3MOKHOCTEH;

AMIIATHUH, BKIIFOYAIOIICH CIIOCOOHOCTh MOHWUMATH SMOITMOHAIIEHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBHICTPAMBATh OTHOIICHHUS C
JIPYTUMU JTIFOABMH, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy o6ydenus B 10 kiacce nmpeamMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBATh Ha MTpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON €S TEIBHOCTH JIOJIEM;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX MOJIETeH:
MaTephalibHasl TOYKA, WHEpLHUadbHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJO,
WJICUIbHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEHM U TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsij] PU PelIeHNH (PU3NUECKHUX 3a]1ay;

pacno3HaBath (U3MYECKUE SBJICHHS (TIPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPHUHU CTPOEHHS BEIECTBA M
ANEKTPOAUHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBHKECHUE,
CBOOOIHOE TAJICHHE TEJI, ABMKEHUE TT0 OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBUE TE,
mubdy3usi, OpOyHOBCKOE ABUKEHHE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TeE,



U3MEHEHHEe 00BhEMa Tel MPU HarpeBaHWM (OXJIAKICHHH), TEIJIOBOE pPaBHOBECHE,
WCIIapeHue, KOHJICHCAIUs, TIUIaBJICHUEe, KPUCTAJUIM3AIMS, KUIICHUE, BJIAKHOCTD
BO3/1yXa, MOBBIIICHUE IABJICHUS ra3a Mpu €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXKJy [apaMeTpaMH COCTOSIHUS Ta3a B H3OMpolieccax, SJICKTPU3ALMS Ted,
B3aMMO/ICHCTBHE 3aps/IOB;

OTNMUCBHIBATh MEXaHUYECKOE JBIKCHHE, HCIONB3YyS (U3NUEeCKHue BEITUUUHBI:
KOOp/AWHATA, MyTh, IIEpEeMeIleHIEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa, UMITYJIbC
Tena, KWHETWYECKas DHEPTHs, IMOTCHIMAlIbHAs JHEPrus, MeXaHudeckas padoTa,
MEXaHWYeCKass MOITHOCTh, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (PU3UUECKHMA
CMBICJT UCIIOJIB3YEMBIX BEJIMYWH, UX 0003HAUCHUS U €IUHUIILI, HAXOIUTh (POpMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUMHY C IPYTUMH BEJTUUNHAMH;

ONMUCHIBATh HW3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHMUS,
UCTIONB3Yys (U3MUYECKUEe BEIWYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KMHETUYEeCKasi AHEPIrusi XaOoTHMUYECKOTO JBIXKCHUS MOJEKYJ, CpEeIHEKBajpaTH4YHAas
CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUJIOTHI, BHYTPCHHSs DSHeprus, pabora rasa,
KOO(PPUIIMEHT TMOJe3HOr0 JEMCTBUS TEIUIOBOTO JIBUTaTelisd;, IPU OIMHUCAHHUH
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICH HCMOJb3YyeMBIX BEJIUYUH, UX
0003HaYEHUS U €IMHUILIBI, HAXOUTh (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTMMH BEJIIMUMHAM;

ONKMCHIBAaTh M3YYEHHBIC JICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIECKTPUUYECKHUE
SBJICHUS (TIPOILIECCHI), MCIOJB3Ysl (DU3UUYCCKHE BCIMYMHBI: IJICKTPUUSCKUN 3aps,
ANIEKTPUUYECKOE TO0JIe, HAMPSHKEHHOCTh TOJIsl, MOTEHIMAJ, Pa3HOCTh MOTEHIUMAJIOB,;
MIPU ONMKUCAHUU MPABUIHLHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIOIB3YEMbIX BEIUYMH,
UX O0003HAUCHHUS W CIUHUIBI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYIECKYIO BEIUUUHY C IPYTUMHU BEJIMUYMHAMU;

aHaJIM3UpPOBaTh (PU3UYECKHE MPOLECChl W SBJICHUS, HCIOJB3YS (HU3NUECKUE
3aKOHBI M MPUHIMUIBL: 3aKOH BcemMupHoro Tsrotenus, |, 1l u |1l 3akonst HproToHa,
3aKOH COXPAHECHUSI MEXaHWYECKOW SHEPruH, 3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIUI
CYyNEpIO3UIIMM  CHUJI, TPUHIUN PABHONpPABUS HWHEPIUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUSI BEIECTBA, FA30BbI€ 3aKOHBI, CBS3b
cpeaHel KUHETHYECKOW HSHEPruM TEIUIOBOIO JIBMKEHHUS MOJEKYJI C aOCOMIOTHOM
TEMIIEPaTypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTth CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHITUIIBI JSHCTBUS MAIIMH, TPUOOPOB U TEXHUYECCKUX
YCTPOMCTB; pa3iauyaTh YCJIOBUA UX 0€30MacCHOTO MCMOJIb30BaHUS B IOBCEIHEBHOMU
KW3HHU;

BBITIOJTHATH  OKCIIEPUMEHTHI 110 HCCIICIOBAHHIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJB30BAHMEM TIPSMBIX M KOCBEHHBIX H3MEPEHHH, IMPHU OSTOM



dbopmynupoBaTh MpoodeMy/3ajlady U TUIOTE3y Y4eOHOTO IKCIepUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMS, TPOBOJUTEH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE M3MEPEHUs (PM3MUECKUX BEJIUYWH, MPU
ATOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHMS] W HCHOJIb30BATh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAy  (PU3NYECKMMH  BEIMYMHAMU  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, TpPHU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(GuKCHpOBATh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEITUYMH B BHJIC
Ta0JIMIl U TPaQUKOB, JIeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;

coOmro/laTh MpaBujia OE30MacHOTO TpyJa NpU MPOBEICHUM MCCICIOBAaHUN B
paMKax y4eOHOro SKCIHEPUMEHTA, Y4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOMN
JEATEIBHOCTH C HWCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000pynoBaHUs;

pelath pacu€THbIC 3a7a4u C BHO 3a/1aHHOM (PU3UYECKON MOJENbIO, UCTIOIb3YsI
¢du3nuecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJladyd BbIOMpATh
(pU3HYECKYI0O MOJENb, BBIAEIATh (PU3NUECKHE BEIIMUUHBI U (POPMYIIbl, HEOOXOIUMbIE
UIsl €€ penieHusl, NPOBOAUTh PacyYE€Tbl M OLICHHBATh PEAIbHOCTh IOJYYEHHOIO
3HaUYCHUS (PU3NYECKON BETUUHHBL;

peniaTh KaueCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyXIACHUH C ONOpoHM Ha H3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

MCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIE MH(DPOPMALIMOHHbBIE
TEXHOJIOTUU JUIsl TIOWMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETAIMU U TPEACTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSPHOM HH(POpMAlMU, TIOJYYCHHOW U3 Pa3INYHbIX
HMCTOYHHMKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4YaeMyI0 HH(pOpMaLuIo;

MPUBOIUTH MPUMEPHI BKJIa/la POCCHUICKUX W 3apYOSKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TpPH OOpallleHWH C MpudOopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, JUIsI COXPAHEHMsS 370POBbS W COOJIIOJIEHHUS HOPM 3KOJOTHMYECKOIrO
MOBEAECHHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYMNIE C BBINOJHECHUEM pPA3IMYHBIX COLUATBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYMIbL, PAIMOHAIBHO PACTIPENCIITh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATENBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsIX, aJeKBAaTHO OIEHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K konmy oOyudenus B 11 kiacce nmpeaMeTHbIe pe3ysIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3uKu B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpA, B PA3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
du3znYecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX MOJIETeH:
TOYCUHBIA SJICKTPUYECCKUM 3apsii, Jyd CBETa, TOUCUHBIH MCTOYHUK CBETa, siACpHAs
MOJICJIb aTOMa, HYKJIOHHAs! MOJIE b aTOMHOTO si/ipa IIPH pelieHu GU3NIECKUX 3a/1a4;

pacrio3HaBath (hU3WYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITh UX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (PU3HUKH: SJIEKTPUUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHMHUUYECKOE, MArHUTHOE JEHCTBHS TOKa, B3aUMOJICUCTBHUE
MarHuTOB, AJIEKTPOMAarHUTHAS MHIYKIIHS, T€MCTBUE MArHUTHOTO TOJIsI HA TIPOBOHUK
C TOKOM M JABWXKYIIMICSA 3apsj, OJJICKTPOMArHUTHbIE KoOJieOaHUSI W BOJIHBI,
MPSIMOJIMHEMHOE pacrpocTpaHeHue CBETA, OTpaKEHHUE, MpEJIOMIICHHE,
uHTepdepeHus, audpakuus W OOJAApU3alMs CBETa, JUCIEpPCUsl  CBETAa,
dotoanekTpuueckuii 3¢dext (hororddekr), cBeTOBOE AaBiIEHHE, BO3HHKHOBEHHE
JMHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass MW HCKYCCTBEHHAas
PaINOaKTUBHOCTD;

ONUCHIBATh H3YyUYCHHBIC CBOMCTBA BeENIECTBA (AJIEKTPUUECKUE, MArHUTHBIC,
ONTHUYECKHE, IIEKTPUUECKYIO POBOJUMOCTD PA3JIMYHbBIX CPEM) U JIEKTPOMArHUTHBIC
ABJICHUS (TTPOLIECCHI), MCIOJIb3Ys (DU3UYECKUE BEJIMYUHBI: DJIEKTPUUYCCKUN 3apsi,
CUJIa TOKAa, BJIEKTPUUECKOE HAMNPSHKEHUE, SIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTD
MOTEHIIMAJIOB, JICKTPOJABUKYINAsl CUJia, padoTa TOKa, MHIYKIUS MAarHUTHOTO MOJIS,
cuna Amrnepa, cuia JlopeHa, HAYKTUBHOCTh KaTYIIKW, YHEPTHUS AJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, MEPUO U YacToTa KoyeOaHuii B KoJieOaTeIbHOM KOHTYpE, 3apsi
U CUJIa TOKa B MPOIIECCE TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
pacCcTOsIHME W ONTHYECKas CHWia JIMH3bI, MPU OINUCAHUU TPABUIBHO TPaKTOBAaTh
(GU3UYECKUIT CMBICIT UCIIOIB3YEMbIX BEIMYMH, HMX OOO3HAYEHUS U CIAUHUIIHI,
YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C APYTHUMU
BEJIMYMHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCH, HCHOJIb3YS
dbu3uYecKre BETUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa
CBETa, DHEPrUs M UMITYJIbC (DOTOHA, MEPUOJ] TTOTypaciiajia, SHEPTUsl CBS3M aTOMHBIX
sqep, MpU ONMUCAHWUU TPABUIBHO TPAKTOBATHh (PU3WYECKUN CMBICT HCTOIB3YEMBIX
BEJTMYMH, X 0003HAUEHUS U CTUHUIIBI, YKa3bIBATh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(bU3HYECKYyI0 BEIMUNUHY C IPYTMMH BEIMYWHAMU, BBHIYUCIATH 3HAYCHHUE (PU3NUECKOMN
BCJIMYMHBI;

aHaJIM3UpPOBaTh (U3UYECKHE MPOLECChl U SBJICHHS, HCIOJB3YS (HU3NUECKUe
3aKOHbl U MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCIIEA0BATEIBHOTO U MapaIebHOTO
COCMHEHUS NPOBOAHUKOB, 3aKoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU



WHAYKIUU, 3aKOH TMPSMOJIMHEHHOT0 pAaCIpPOCTPAHEHMS] CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPETOMIJICHHsS CBETa, ypaBHeHUE OWHINTeHHa mia (orodPpdekra,
3aKOH COXPAHEHHUSI JYHEPTHM, 3aKOH COXPAHEHUS HUMITYJbCa, 3aKOH COXPaHCHHS
AIEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHUsI MAacCOBOTO 4HMcla, MocTynaTrel bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAKEHHWE U YCJIOBUS (TCpaHUIlbl, OOJIACTH)
IPUMEHUMOCTH;

ONpEeNIENIATh HAPaBJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO IOJSl IPOBOJIHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTbH U OMUCHIBATh U300paKeHUE, CO3/ITaBaEMOE TIOCKUM 3€pKaJIOM, TOHKON
JIMH30M;

BBIMIOJHATh OKCIEPUMEHTHI [0 HCCIENOBaHUIO (DU3UYECKUX SIBJICHUU U
MPOIECCOB C HCIOJB30BAaHUEM TIPSMBIX W KOCBEHHBIX HM3MEPEHHUH: MpU HTOM
dbopmynupoBaTh MpodemMy/3aiady U TUNOTe3y Y4eOHOro IKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (U3NYECKUX BEIWYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIM CIOCOO HM3MEPEHUS] U HCIOJIh30BaTh H3BECTHBIC
METObI OLICHKHU MOTPEIIHOCTEN H3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYHUH C HCIIOJIb30BAHUEM IPSIMBIX
U3MEpPEHU: TIPU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATH pE3yJbTAThI
MOJTYYE€HHOU 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BHJI€ TaOJIUIl U TPaUKOB, JAeIaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOmro/iaTh TMpaBujiia O€30MacHOTO TpyJa NP MPOBEICHUU HCCICAOBAHHUMN B
paMKax y4eOHOro DKCIEpPUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON W MPOEKTHOMN
NEATEIbBHOCTU C WCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONUCTB M J1aDOPATOPHOTO
000pynoBaHus;

pelaTh pacu€THbBIC 3aJ]a4u C SIBHO 33JJaHHON (PU3HUECKON MOJIEIBIO, UCTIOIb3Ys
¢du3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJOBUS 3aJladyd BBIOUpAThH
(bU3HUECKYI0 MOJIEb, BBIJICIATh (PU3HUECKUE BEJIMUYUHBI U (DOPMYJIIBI, HEOOXOUMbBIC
Ui €€ pelieHus, MPOBOJUTH PAcU€Thl M OILEHUBATh PEATBHOCTH IOJTYYEHHOTO
3Ha4YCHUs (PU3NUECKON BETUYUHBI;

pelmaTh KaueCTBEHHBIE 3aJayd: BBICTPAUBATH JIOTMUECKHA HEMPOTUBOPEUHUBYIO
LETOYKY PacCyKJACHUW C OMOpPOM Ha HM3YYEHHbIC 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uYCECKHE IBIICHHUS,

UCIIOJIb30BaTh MPU PEIICHUU YUEOHBIX 3a7a4 COBPEMEHHbIC UH(GOPMAIIMOHHBIE
TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPNPETALUU U TPEACTaBICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSAPHON WH(POpMAIUM, TIOJYYCHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HH(POpMaIIio;



OOBSACHSTH MPUHIUIIBI ACHUCTBUSL MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh yCJI0BUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCEIHEBHON KU3HH;

MIPUBOJANTH MPUMEPHI BKJIala POCCHMCKUX M 3apYyOC)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHWE IIPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCII0JIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHON XKU3HU IS
oOecrieueHuss 0€30MacCHOCTH TPU OOpallleHUHu C MpUOOpaMU M TEXHUYECKUMHU
YCTPOUCTBAMHM, IS COXPAHEHHS 37I0POBBSI M COOJIFOJCHHS HOPM DKOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYMNIE C BBINOJIHEHUEM pPA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAIHOHAIBHO PpACHPENCNsITh OO0S3aHHOCTU U
IJIAHUPOBATh JACSATEILHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBaTHO OICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.
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