Ipunoowcenue Nel k OOII COO

MHWHHUCTEPCTBO MPOCBEIMEHUA POCCUNCKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBanus U HayKu Kasy:kckoii o01acTu

OTtnen oopazoBanuss MP "Tapycckuii paiion"

MBOY TCOILI Nel um. M. I'. E¢pemona r. Tapyca

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Pykosogutens HIMO 3aMecTuTeNb TUPEKTOpa 1Mo Hupexrop MBOY TCOIII
Kapuroxuna I'. M. YBP Nel um. M. T'. EbpemoBa
HpOTOKO.H Nel or 30.08.2023 quHHa C. B. E. B. KotoBa

IIpuka3 Ne70-Yor 31.08.

2023

PABOYAS ITPOI'PAMMA
(ID 3958288)

y4eOHoro npeamera «®@usnka. ba3oBbiii ypoBeHb)

st ooygaromumxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBaHus yuyeoHoro npeamera «Dusmuka» B 00pa3zoBaTeIbHBIX
OpraHMu3aIUsIX Poccuiickoi Oenepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarebHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10—11 knaccoB npu oO0ydueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K mmaHupyeMbIM
JMYHOCTHBIM, MIPEIMETHBIM H METAMPEIMETHBIM pe3ybTaTaM OOyYEHHsI, a TAKKe
YYHUTBIBAET HEOOXOIUMOCTh peaM3aIlii MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU MIpeIMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE
1EeIU u3ydeHus: GU3MKU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHusl, MIaHUPyEeMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEMH,
busnueckoit reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWA  OMNpEACNIeT XapakTep MW Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3yuyeHue
(bU3UKKM BHOCUT OCHOBHOU BKJIa/1 B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaromuxcsi, B (OpMUpPOBAaHHE yMEHUN MPUMEHSATh HAYYHBIA METO]
MO3HAHUS NP BBITIOJHEHUU UMU YYE€OHBIX UCCIIEIOBAaHUH.

B ocHOBY Kypca ¢pusuku 151 ypOBHSI CpeJIHEro 001Iero o0pa3zoBaHus MOJ0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi TpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYeCKOW HayKH, OCMBICICHHE CBA3H Pa3BUTUS
(bU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce du3uku mpemnoiaraet 3HakoMCTBO
C IIMPOKUM KPYrOM TE€XHMUYECKHUX U TEXHOJIOTMUECKUX IMPHIOKEHUH N3YyYE€HHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX DKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXICHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (PopMUPOBAHUE MPEICTABICHHUNA O
CTPYKTyp€ HOCTPOEHUsl (PU3HUECKON TEOpUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IIPEJICTABICHUSX O IIPUPOJIE, IPAHULIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CYET OPraHU3aLUU SKCIEPUMEHTAIBHON JESTEIbHOCTH O0YyYaroUIUXCH.
Jli1g 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B IPOrpaAMMeE
no ¢u3nke OObEIUHEHBI B OOLIMI CIHUCOK YYEHHUECKHX MPAKTUYECKHUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIACTCA yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJsl U3 OCOOEHHOCTEN IUIAaHUPOBAaHUS W OCHAIleHUs KaOuHeta usuku. Ilpu
3TOM OOecrneunBaeTcsi OBJaJACHHE OOYYAIONIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yJIESETCs PELIEHNIO paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM A1 pacu€THBIX 3aa4 IPUOPUTETOM SIBJISFOTCS 337a4u C SBHO 33JJaHHOU
¢usznyeckoil MOZeNnpl0, MO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUpPYs 3HAHUS U3
pasHbIX pa3zaenoB. [lig KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SBIIIOTCS 3a/laHusl Ha
0OBsICHEHHE MPOTEKaHUA (U3NUYECKUX SBJICHUH M IPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM MJIl CHUTyallMd IPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBuu ¢ TpedoBanusimu @I'OC COO k MaTepralibHO-TEXHUYECKOMY
oOecrneueHni0 y4eOHOro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKH HA YPOBHE
cpemHero o6mero o0pa3oBaHMS OJDKEH HM3Yy4aThCsl B YCIOBHUSIX TPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA. B kabuHeTe (QU3HKU JOHKHO OBITh HEOOXOAMMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBITIOJHEHUS YKa3aHHBIX B TPOrpaMMme TI0
du3nKe yYCHHYECKNX MPAKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000PYAOBaHUE.

JlemoHCcTpanmoHHOE  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH  C
NPUHIIAIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U O0OECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
UCCIIC/IOBAHMSI  M3y4YaeMbIX  SBICHHA ©  MPOLECCOB, OMIHUPUYECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHI.

JlabopatopHoe 00OpymOBaHHWE [JIsI YYEHWYECKUX NPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHuecKue KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJI30BAHUU AHAIOTOBBIX W HU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpUid.

OCHOBHBIMU TIETISIMU U3Y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

o (opMHpOBaHHE HHTEpECAa W CTPEMIICHHS OOYYarOIIUXCS K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (popMHUpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

o (dopMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yIbTaTa U3Y4CeHUSI OCHOB
CTPOCHUS MaTepHH U PYHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

o (dopMHUpOBaHHE TPEACTABICHUNA O PONHM (UIUKH I Pa3BUTUS JAPYTHX
CCTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreuynBaeTCsl peluieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha YPOBHE CPEHETO 00IIero oopa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIOYAs MEXaHHKYy, MOJCKYSIpHYIO (H3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DM3HKY M SJIEMEHTBI aCTPO(PH3HKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUS IS
0oOBsicHEHUST (PHU3UYECKUX SBICHUA B TPUPOJAE H JUIS TPHHATHA
PAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHs pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3aanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a1a4uH;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JAEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuud UHGOpMaIiH,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBMU AJIsi pa3BUTHS YMEHUH NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha ypPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe no (U3KMKE IMepeueHb J1abopaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUHMTENb Je€JdaeT BbIOOD
NpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEHN 00yJarOIMUXCS.



COJEP KXAHHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbpI NO3HAHUSA OKPYIKAOILLETO
Mupa. Posb 3KkcriepuMeHTa 1 TEOPUU B IIPOLIECCE TO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUYKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTb (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMEelIeHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHuUS.

KpuBonnHeitHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u wactora obpamieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUS.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasiienue ckopoCcTu mpy IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IyTAMH, MNPOWUJICHHBIMUA TEIOM 3a
MIOCJICIOBATEIBbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTHU.

N3yyenue ABuKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTenbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernil 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHoro TtArotenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U cwiia TpeHus nokos. Koaddurnuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauieHud. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: MOIIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIManbHAas SHEPTUs Teaa BOJIM3HU MOBEPXHOCTH
3emuu.

[loTenmuanpapie W HENMOTEHNHWaTbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TE. 3aKOH
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCcKre yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, 1abopamophvle pabomoi

W3ydyenne aOCOIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJia Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast u3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTpPOEHUs Ta30B, KUIAKOCTEW U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas TemIieparypa Kak mepa
CpedHel KHUHETHUYECKON SHEpPruy TEIUIOBOTO JBWXKeHUsA dvacTtull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeiipona.
3akoH JlanbToHa. M30mpoueccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, nuIrocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATYyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAJIBHOrO  raza. Buabl  Temuonepeaayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHUE. Y IeJibHasl TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOoHa TEPMOJMHAMHMKH K Hu3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JIBUTATElb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla IPHU COBEPIICHUU pPabOThI: BBUIET
npoOKK K3 OYTBUIKM IOJA JEHCTBUEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN 3HEPTUH (TeMITepaTyphl) Tela NpU TEIIoNepeaaye.

OmnbIT 110 a1Ma0aTHOMY PaCIIMPEHUIO BO34YyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENs] BHYyTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuui sxcnepumenm, nabopamopHule pabonol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpazoBanue n koHaeHcauus. McnapeHue u xkuneHue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHeli nap. YaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUCTaJIM3anus. Y ienbHast Tersora miasiaeHus. Cyoaumanust.

VYpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOIYYEHUSI COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabroieHue HarpeBaHusl U MJIaBJIEHNUS KPUCTAIJIMYECKOIO BELECTBA.

JleMOHCTpanusi KpuCTaIoB.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabonol

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIeKTpUYECKHX 3apsiiOB.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3nekTpuueckoro mnoiis.  [IpuHoun



CYNEPIIO3ULNH ANEKTPUUECKUX NOJIeH. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOIO
HOJISL.

Pabota cuit anekTpocratudeckoro nosis. [lorenmnuan. PasHoCcTh MOTEHITATOB.
[IpOBOIHUMKM M JIUAIEKTPUKU B JJIEKTPOCTATUYECKOM MoJe. Jluanexrpudeckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCTpoWCTBa M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allUTa, 3a3€MJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KOIIMPOBAJIbHBIN aIlllapaT, CTPYWHBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHIMI AEUCTBUS JIEKTPOMETPA.

B3anMopeicTBrue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TEll.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAICKTPUYECKOU MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHACHCATOPa.

Tema 2. Ilocmosannwtii 31ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIEeTH.

ONIEKTPUYECKOE CONPOTUBIICHUE. YJENbHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COCINHEHNUE ITPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 1711 NOJIHOM (3aMKHYTOM) anekTpudeckoi enu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAas  IPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNIEpaTypbl. CBEPXITPOBOIUMOCTD.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpoBOJHUKH. CobcTBeHHas U IIpUMeEcHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoMcTBa p—n-nepexoa. IlomynpoBogHIMKOBBIE TPUOOPHI.

ONEeKTpUYeCKMd TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMeTp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJLIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

M ckpoBoii paspsa M IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUJIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snekTpomiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro yposHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (DakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepooia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALUS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHHEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKH, HCMIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUIaTelb BHYTPEHHEIrO
CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE S3JEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN PUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JaekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMH. [IpuHIIMIT Cynepno3uiu MarHUTHBIX TOJIEH.
Jluanm MarHuTHOM uWHAyKUuMH. KapThHa JMHUKA MAarHUTHOW HWHAYKUHHU TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1OJ€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSMOTO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HallpaBiieHUE. [BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenua.

SIBeHne AnEeKTpOMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYILAsi Cujda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snektpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUJla HHAYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CuUia
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS T1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHUTHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOM UHIYKIIAH.

[TIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHWUS.
["apmonnyeckue konebanus. [lepuoa, yactora, ammumryga u $aza xoneOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMU |
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBHOM KOJIeOATEIHLHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€EHEPATOP NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).



HabGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) JUIs
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCienoBaTENbHOM COEAMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue NEpeEMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YyCloOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJIOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME DIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanmys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOH pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHU.



HccenenoBanne CBOVCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE, ITPETIOMIIEHHE,
noJsipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxkHbIil cocTaB O6enoro cBeta. LBer.

Cobuparoniye 1 paccenBaroniye JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHUE
U OoNTHYEcKasi cuia TOHKOW JuH3bI. [locTpoeHne n3odpakeHuid B cOOMpAIONINX U
paccenBaromMX JuH3ax. @opMya TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. HWHTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JudpakiuoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOTSIPOUI.

Llemoncmpayuu

[IpssMONMHEHOE pacHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHUI B JTHMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIA.

HaGmronenue natepdepeHnm cBera.

HaGmronenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepenne nokasaress NpesioMIIEHNs CTEKIIA.



HccnenoBaHue CBOMCTB N300paKEHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTynaTe! cienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KEAHMOBOU ONMUKU

®dotonbl. Dopmyina [lnanka cBsa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMIyJbC (PoTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTerHa st dportorddekra. «KpacHas rpaHuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE NEeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoadeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

Ceeroauo.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acCTHIL.
[Inanerapnas mozpens aroma. [loctynmatel bopa. M3nydenune u morsonieHue
(GOTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HalGmronenue nuAedaThIX CIIEKTPOB U3ITYICHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Hab6mronenue nmuaeitdyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOLIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paauoaktuBHOCTU. OnbITh Pezepdopia no onpeneneHunto cocraBa paiiOakKTUBHOTO
u3nyuyenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.
Anbba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO pacraja.
DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jleext maccer sapa.
Snepnseie peakunu. [lenenue u cuHTtes auep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Metoap! HAOMIOACHUS M PETUCTPAINH dJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOoeicTBUs. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buinbcona, siaepHbiit peakTop, aToMHas 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3UPYIOIIHUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHsI acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMMUM.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUYKEHUE.

CosHeuHast cucrema.

Connue. ConHeuHass akTUBHOCTh. McrtouHuk sHeprum CoiHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE37 TJIABHOW IIOCJIEN0BATEILHOCTH. BHyTpeHHEe cTpoeHue



3BE311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuu CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoyiHLIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE ABIPBI B sSapax
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBoe U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmnee MOBTOpeHUe

Pons ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COIMAIPHON M TUYECKOH chepax JAEsITeIIbHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
aACTPOHOMHUU B COBPEMEHHOW Hay4yHOU KapTHHE MUPA, poiib (PU3MUECKON TeOpUuu B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MUpa B OOMIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mescnpeomemnvie nonsmusi, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumnoresa, Quanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOXKEHHUE BEKTOPOB,
IPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaaAn MITOCKUX GUryp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, TEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIN3.



leoepachusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)kKd MArHUTHBIX — PYII,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNe 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEpPaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCid PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(OpMHUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUICKUX YYEHBIX B 001aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUCylIero (pu3nyeckoil HayKe;

5) TPy10BOI0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymer mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00J1aCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HH;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIBTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpEeHHE OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKON HAYKH;

OCO3HaHUE LIEHHOCTUM HAYYHOU JESTENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIE0BATENBCKYIO I€ITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN NEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYeCcKo HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB pelIeHHs 3a7aud (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B TIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluM, MPeoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBAa CBOUX
YTBEPKIEHHM, 3a71aBaTh NapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHWA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMH TOJY4YeHUs HMHPOpManuu (U3MUECKOro COACpNKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh IOUCK, aHaJM3,
CUCTEeMATHU3alMI0 W WHTEPIpEeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKAlMOHHBIX
TEXHOJOTHHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 C COOMI0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€e30IMaCHOCTH;

co3/1aBaTh TEKCThl (PU3NUYECKOTO COJACPKAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAst ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeiiCTBHUS:
OCYIIECTBIIATH 00IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHMUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYATBHON
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM 0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WieHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh IUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH YYacTHHUKOB, OOCYXIaTh pPe3ybTaThl
COBMECTHOH paboTHI;

OTICHMBATh Ka4€CTBO CBOETO BKJIaa U KAXKJIOTO YYaCTHUKA KOMaH bl B 00N
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHbBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIbHOCTH,

IPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aAPTyYMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbu3uke IS YPOBHS CpEIHEro ooOmero oOpa3oBaHus Yy OOydarolIuxcs
COBEPUICHCTBYETCS HMOLIMOHANBHBIN WHTEJICKT, MIPEAOJIar afo A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHANBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpOBaHMs, BKIIIOYAIONIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHABHBIM U3MEHEHHSIM | MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHNUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMATIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
UJICAIBHBIN Ia3, MOJAEIIH CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSCHITHL UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



3IIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIIMHEHHOE JBUKECHHE,
CBOOOJHOE MaJeHUE TeJ, IBWKEHUE MO0 OKPYXKHOCTU, WHEPIHs, B3aUMOJICHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeI,
U3MeHeHue o0bEMa Tel MpU HarpeBaHuU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUe, KOHJAEHCAlUs, IUIABJIIEHUE, KPUCTAJUIM3ALUsl, KUIIEHUE, BIJIAKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpamMH COCTOSIHHS Tra3a B M30IPOILIECcCax, dJIEKTPU3ALUS Tel,
B3aMMOJIEMCTBHE 3aps/I0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHETUYECKasl SHEPrus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBJICHHUS,
UCIIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJ, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, pabora rasa,
KOA(PGUIIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHMsI W E€IMHULBI, HAXOAUTHh (HOPMYJNbI, CBS3bIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Yys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONUCAHUM TMPAaBUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbl, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOM OHHEPruM, 3aKOH COXpaHEHMsl HMILyJbCa,
OPUHLIMII CYNEPHO3ULUN CWJI, HNPUHLHUII PABHOINpPAaBUS WHEPLUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CPEIHEH KMHETHUECKON PHEPTUU TEIUIOBOTO JIBMXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoH, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAIIUH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MaCHOTO MCIOJBb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO0 HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJBb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUH, MPU ITOM
dbopmynrpoBath mpodieMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMs, TPOBOAUTD OMBIT U (POPMYINPOBATH
BBIBOJIBL;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabNuUI U rpauKOB, IeJaTh BHIBOABI MO PE3yabTaTaM UCCIEAOBAHUS;

coOmro1aTh MpaBmiIa 0€30MacHOTO TPY/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAUMbIEe JJid €€ pElIeHHs, TPOBOJUTh PAaCU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAaCcCyXICHUW C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue BICHUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE H(POPMAIIIOHHbIE
TEXHOJOTHH ISl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALIMA U TPEICTABICHUS
yu4eOHOW ¥ HAy4YHO-TIONMYJAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B TOBCEAHEBHOM JKU3HH IS
obecnieyeHuss 0€30MacCHOCTH TMPH OOpaIlleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIIEH Ccpejie;



paboTaThb B Tpynme C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH11y 00yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHON Hay4yHOW KapTHHbI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJIOIMM, B MPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nyeCcKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEPHAs
MOJieJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3ajay;

pacro3HaBaTh (pU3NUECKHe SBICHUS (TIPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHs TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIGKTPOMAarHUTHasT MHAYKUUS, JAEMCTBME MArHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEIHOE pAacpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSAPU3ALUS  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToro CIEKTpa aToMa BOAOPOZAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIHD  NIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHUHBIL:
AIIEKTPUUECKUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HAIpPsHKEHHE, AJIEKTPHUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojebaHuii B KoyseOaTenTbHOM KOHTYpe, 3apsii M CuiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTITHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUIN
CMBICJT HCTIOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUUMHAMMU;

OMKCHIBATh M3YyUYCHHbIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H



aTOMHBIX fJ€p, MPH OINHUCAHUU MPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI
UCIIOJB3YEMBIX BEIMYHMH, MX OOO3HAUYEHUA M EIUHHIIBI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HaU€HUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEA0OBATENBHOTO U MapajlIeIbHOrO
COEOUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEHHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI INPEJIOMIICHHUs CBETA, ypaBHEHHE OWHIITEHHa 11 (oTordpdekra,
3aKOH COXPAaHEHUS DHEPIUH, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 YMCIA, MocTynarsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE€ BBIPAKEHHWE U YCJIOBMs (IpaHHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOT'O MOJISl POBOJIHHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh H300paXeHHE, CO3/1aBa€MO€ IJIOCKHM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynrpoBath mpobdieMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMsl, IPOBOAUTH OMBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIUYUH B BUAE TaOnHil U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/a MpPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax Y4eOHOTro SKCIHEPUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCHOJB3Ys (PU3UUECKHUE 3aKOHBI U MIPUHIIMUIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIUYMHBI U (OPMYJIBL,
HEOoOXOUMbIEe NIl €€ pelleHUs, MPOBOAUTh Pacué€Thl M OLICHMBATh PEAJbHOCTH
MOJy4YE€HHOTO 3HAUYEHUs (PU3HUUECKON BEITMYUHBL



pelarh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIAEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TE€XHOJIOTUH [UJIsl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETAUN U IPEICTABICHUS
yu4eOHOW ¥ HAy4YHO-TIONMYJAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

OOBACHATH MNPUHLMUNBI JEHUCTBUS MAIlMH, HPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacHOr0 UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHnss 0€30MaCHOCTH MpU OOpalleHUHu C MPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpynne C BbBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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