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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha ypOBHE CpeAHEro oO0Imiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIIOJOKEHMA M TpeOOBaHMA K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tiporpammbl, mpeactaBieHHpix B OI'OC COO, a Takxke C  yd4eToMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHUA U KOHLEMIIMU MpernojaBaHus y4eOHOTro
npenmera «@Pu3uka» B o0Opa3oBaTeNbHBIX opranmzanmsx Poccuiickoit ~ ®enepanuu,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (U3MKE HAMpaBlIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuatouuxcs 10—11 kmaccoB npu oOyueHun ux ¢uszuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO Moaxo/a. [Iporpamma mo ¢pusmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyEeMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3ali MEKIPEIMETHBIX
CBs3el (PU3MKM C €CTeCTBEHHO-HAyYHBIMH Y4YeOHBIMH TpeameTamMu. B Hell ompenenstorcs
OCHOBHBIE IIeJIM U3y4eHUs (GU3UKH HAa YPOBHE CPETHEro o0Iiero o0pa3oBaHMs, ITUIAHUPYEMBbIE
pe3yabTaThl OCBOCHUS Kypca (HU3UKU: JMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

IIporpamma no (pusmke BKIIOYAET:

® [UIaHWpYEMBIC pe3yJbTaThl OCBOSHHS Kypca (HU3KMKK Ha 0a30BOM YPOBHE, B TOM YHCIIE

MpeIMETHbIE Pe3yJIbTaThl MO rojlaM O0yUeHUs;

® cozepkaHue yueOHoro npeameta «dDusuka» mo rogam o0ydeHHs.

dwusuka Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPOJIBI, BHICTYIIAsl B KAUeCTBE yUueOHOTO
mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUU 00 OKpYXKaloIlleM MHpe.
konbHBIA Kypc (HU3UKH — CHUCTEMOOOPA3yIOIIMN JJsl eCTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEMETOB, MOCKOJIBKY (pU3MUYECKHe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBIICHHUM, N3y4aeMbIX
XuMueH, Ouomnoruei, ¢uzndeckoit reorpadueld u acTpoHomuen. Vcnonp3oBaHUE M aKTHBHOE
npuMeHeHne (U3MYeCKNX 3HAaHWI OmlpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJY4YEHHS HOBBIX
MaTepuajoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHue ¢Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dhopMUpOBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00y4Jaromuxcs, B GOpMUPOBAHNE YMEHHIA
MPUMEHSATh HAyYHBIM METO/I MO3HAHUS MPY BHIMOIHEHUH UMHU YYEOHBIX UCCIIeIOBAaHUIA.

B ocHOBY Kkypca Qu3uku 1 ypOBHS CPEeIHEro 00IIero o0pa3oBaHUs MOJIOKEH P HIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK IMPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepHall U3 BCeX pa3fesioB (PM3HMKH, BKIIIOYAET KAaK BOIMPOCH KIACCHUYECKOH, TaK H
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTtepual Kypca (U3UKH 00BEIUHEH BOKPYT
¢busnyeckux Teopui. Bemymmum B Kypce sBIseTcss (OPMHUPOBAHUE TMPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpennojaraeT HCIoJb30BaHHE T'yYMaHUTAPHOTO
noTeHIManza GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeanosiaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKHX MPUJIOKEHUN U3YUYEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuszayuu peanusyercs MOCPEACTBOM BBEICHHS 3JEMEHTOB COIEpKaHMUs,
MOCBSIIEHHBIX KOJOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXAeHUS MPoOIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpPEJHEro oOuiero oOpa3zoBaHUS
SBISIFOTCSL  u3nueckue Teopur ((hOpMHpPOBAHUE TPEICTABICHUNA O CTPYKType MOCTPOEHUS
dbusndeckoil Teopud, poiu (YyHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U TIPOIECCOB).

CucTeMHO-esITeTbHOCTHBIM OAX0 B Kypce (QU3UKH PeaTn3yeTcs MPeXkKae BCero 3a CueT
OpraHu3alMM SKCIIEPUMEHTAIBHON AedTeNnbHOCTH oOydatomumxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — ITO HUCIOJNB30BaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOphIE B IporpamMme no (u3nke OOBETUHEHBI B OOIIMN CIHCOK
YUEHUYECKUX MPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpPHBIX pador,
MPOBOJUMBIX ISl KOHTPOJISI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAaMH O0pa3oBaTEIbHOTO
mpolecca UCXos U3 0COOCHHOCTE! TUIAHUPOBAHUS W OCHalleHus kabuHeTa (usuku. [Ipu s3Tom
o0ecrieurBaeTcs OBJQJICHHE OOYYarOIIMMHCS YMEHHUSMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PM3MUECKUX BEJIIMYMH M TIOCTAaHOBKY OIIBITOB MO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yIensieTcs PeleHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3amad. [lpu sTom
IUIsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 334 C SIBHO 33JJaHHOM (DM3NYECKOI MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSITh H3yYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. [l KadecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCA 3aJlaHusl Ha OOBSACHEHHE TMPOTEeKaHWs (PHUIUUECKUX SBICHHM W TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (DU3MUECKON MOAENU JUisi CUTyalluu MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PIOC COO k MarepHaIbHO-TEXHHUUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PH3WKH Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX NPEAMETHOrO KaOMHeTa (M3UKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYyYyHOro nukia. B kaOunere
¢bu3uKn  JOMHKHO OBITh HeoOXxoammoe JabopaTopHOE O0O0OpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHBIX B IporpaMme No (GU3HNKe YYCHHUECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalmoHHOe 00opynoBaHWe (OPMHUPYETCSI B COOTBETCTBUU C HPUHIIUIIOM
MUHHMaJIbHON JOCTaTOUYHOCTH M 00ECIeYMBAET IMOCTAHOBKY MEPEUMCICHHBIX B MpPOrpamMMme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMi JUIS WCCIICAOBAHUS HM3Y4YaeMBIX SBICHHUH M MPOIECCOB,
SMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe oOopyaoBaHHE ISl YYCHHUECKHX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacdyére OJHOTO KOMIUICKTa Ha IBYX
oOyuatomuxcs. TeMaTudeckne KOMIUIEKTHI JabOpaTOpHOTO O0OOPYAOBAaHUS JIOJDKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(GPOBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX TA00PATOPHIA.

OCHOBHBIMH LIETSIMH U3yUeHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

* (QopmHpOBaHME WHTEpECa W CTpPEMJICHHS OOYyYarolUXcs K HAyYHOMY H3YUYCHHUIO

MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TIPEJICTaBICHUA O HAy4yHOM MeTOoAe TMo3HaHus U (QopMHUpOBaHUE
MCCIIEIOBATEIILCKOTO OTHOMIEHHS K OKPY KAIOIIUM SIBIICHHSIM;



(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3yueHUss OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTATLHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHNE YMEHHI OOBSCHSTH SBJICHUS C UCITOJIb30BaHUEM (DU3MUSCKUX 3HAHUH U
HAYYHBIX JOKa3aTeJIbCTB;

(dbopMUpOBaHHE TIPEJICTABICHUA O POH (PU3UKU JUIS Pa3BHTHS JPYTHX €CTCCTBEHHBIX
HaYK, TEXHUKH M TEXHOJIOTHIA.

Z[OCTI/I)KGHI/IG 9THUX ueneﬁ obecreynBaeTcs PCHICHUECM CIICAYIOIIUX 3ada4d B IIPOLECCCC

M3Yy4eHHUs Kypca (U3UKU HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs:

npuoOpeTeHre CHUCTEMBbl 3HaHUM 00 O0IUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOUAsT MEXaHHUKY, MOJIEKYJLIPHYIO (PH3HKY, JIEKTPOJANHAMHKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPOPHU3UKH;

dopMupoBaHNE YMEHHH NPUMEHATH TEOPETUYECKHE 3HAHUS IS  OOBACHEHUS
bu3MUeCKUX SIBICHUH B TPHUPOJE M JUISI TPHHATUS TPAKTUYCCKAX pEIICHUH B
MOBCE/THEBHOM KH3HU;

OCBOGHHE CIIOCOOOB peEIICHHs pa3IMYHBIX 33/a4 C SBHO 3aJaHHON (DU3UUECKON
MOJIENIbIO, 3ajlad, TOAPA3yMEBAIOLINX CAMOCTOSATEIBHOE CO3AaHuE (U3UUECKOI
MOJIEIIH, aICKBAaTHON YCIIOBUSM 3a/1a4H;

MOHMMaHue (PU3MYECKHX OCHOB W TPUHIMIIOB JCHCTBHS TEXHHYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJICHNE METOJAMH CaMOCTOSTEIHHOTO IUIAHWPOBAHMS WM NPOBEACHHUS (H3MUECKUX
OKCIEPUMEHTOB,  aHalM3a ¥  WHTEpHpeTanud  WHQOpPMAIUH,  ONpeIeIeHUs
JTOCTOBEPHOCTH TIOJTy4YEHHOTO Pe3yJIbTaTa;

CO3IaHUE YCJIOBHUH JJIsl Pa3BUTHSI YMEHHH MPOSKTHO-NUCCIIEIOBATENBCKOM, TBOPYECKOM
JeSTeNbHOCTH.

Ha wuzydenue ¢usuku (0a30BBI ypoBEHb) Ha YpOBHE CpelHEro oouiero oOpa3oBaHUS
orBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJIO).

[Ipenyaraemelii B mporpamme 1o GU3MKe MepedeHb 1ad0paTOPHBIX U MPAKTHUYECKUX pabOT
SBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padOT U
OIIBITOB C YYETOM WHIMBUIYaTbHBIX OCOOCHHOCTEH 00yUYaroIuxcsl.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®dusuka — Hayka o npupozae. HaydyHble MeTonbl MO3HaHMWS OKpyXkarouiero mupa. Poip
HKCIEPUMEHTA U TEOPHH B IpoIiecce MO3HAHUSI TPUPOIbl. DKCIEPUMEHT B (PU3HUKE.
MogenupoBanue (U3NUECKUX SBJICHUN M TpoueccoB. Hayuneie runoresbl. Ousnueckue
3aKOHBI ¥ TEOPUH. | paHUIIBl MPUMEHUMOCTH (HPU3NIECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHUS.

Pome m mecrto ¢usuku B (popMUpOBaHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MIPAKTUYECKON NEATEIBbHOCTH JIFOICH.

Jlemoncmpayuu
AHanorosbie ¥ TUGPOBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATIHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro aBMkeHus. Cucrema
orcuéra. Tpaekropusi.

Ilepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOW TOYKH, UX MPOEKIMH HAa OCU CUCTEMbI KoopauHAT. CIOKEeHHE NMEepEeMEIeHU 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE OBMXKEeHHE. [ 'paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMENICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOoHOE TIazieHne. Y CKOpeHre CBOOOHOTO TaIeHUsI.

KpuBonuueiiHoe naBwkeHue. JIBukeHHMe MaTepuaibHOW TOYKHM 10 OKPYKHOCTH C
IIOCTOSIHHOW IO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKOopocThb. llepuon m
gactoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHWE: CHOUAOMETP, JIBH)KCHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE NepeIayu.

Llemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpa3oBanue NBUKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoLeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHs cBOOOIHOTO MaICHUs.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO IBM>KEHHUSI C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEGHHS ~ MEXIY  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
IIOCJIEZI0BATEIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHU IpU PAaBHOYCKOPEHHOM JBM)XEHHU C
Ha4yaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBrKEHUs MApHUKa B BSI3KOW KUIKOCTH.

N3ydenue nBuxeHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocutenbHOCTH ["anmnes. [lepsbiit 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
oTcuéra.



Macca tena. Cuna. IlpuHnun cynepmosunmu cui. Btopoiln 3akoH HbroToHa s
MaTtepHaIbHOMN TOUKHU. TpeTuit 3akoH HploTOHA [171s1 MaTepHaIbHBIX TOYEK.

3akoH BceMHupHOTo TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXeHUs u cuna TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBIEHUS
MIPU IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynaTensHOE U BpaIlaTeIbHOE JABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuibl OTHOCHTEIBHO OCH BpaumeHus. l[lmedo cuibl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue ycTpoilcTBa M NPAKTHUECKOE IPUMEHEHHE: TOAIIMIHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHUE MHEPLIMH.

CpaBHeHME MacC B3aUMOJEHCTBYIOIIUX Tell.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeQOopMaIiyH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MaJACHUU.

CpaBHeHHE CUJT TPEHUS TIOKOsI, KAYeHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecusi TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3zyuenne nBuxeHus: OpycKa Mo HAKIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKHHE M PE3UHOBOM
obpasie, oT ux jaedopmarnmm.

HccenenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonbl coOXpanenus 6 MexaHuke

Nmnynbc MaTepraibHOM TOYKHM (Te€la), CUCTEMBl MaTepUAIbHBIX TOYeK. VIMITyJIbC CUITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHs UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHIManpHast YHEPTUS YIIPYTO Ae()OPMUPOBAHHON MPYKUHBI.
[TorennmanbHas SHEPTUs Tela BOJIU3U MOBEPXHOCTH 3EMITH.

[loreHuunanbHble M HEMOTEHIMANbHBIE CUIbl. CBA3b pabOThl HEMOTEHLUHUATIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS] MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHuecKre ycTpoilCTBAa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTEeHIMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa € TMOMOIIBI0 JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHl CUJIBI C M3MEHEHHEM MEXaHWYECKOM DSHEpPruM Tela Ha
IIpUMepe PaCTHKEHHsI pe3UHOBOTO KTy Ta.

Pazpnen 3. MosekyaspHasi GU3MKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH U UX OMBITHOE 00OOCHOBAHUE.
bpoyHnoBckoe aBwkenue. Juddysus. Xapaktep IBMKEHUS U B3aUMOICHUCTBUS YacCTHUI
BeuiecTBa. Mojaenu CTpOEHMsI Ta30B, KHUAKOCTEH U TBEPIABIX TeI U OOBIACHEHUE CBOMCTB
BEIIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepbl MoJieKyJs. KonauyecTBo BeliecTBa.
[TocrosinHas ABorajpo.

Tennosoe paBHOBecue. Temmepatypa u e€ uzmepenue. lllkana remneparyp Llenbcns.

Mognenps naeanbHOro rasa. OCHOBHOE ypPaBHEHHUE MOJEKYJISIPHO-KMHETUYECKOW TEOpUU
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYeCKOW »Hepruu
TEIUIOBOrO JBWKeHWs uwactul rasza. Illkama temmneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlansroHa. M3omporieccsl B HI€aJbHOM Ta3ze C
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOLECCOB: U30TEPMa,
n30Xopa, n3odapa.

TexHuueckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, HapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaguu MoieKyn
OpPraHUYECKUX COCIUHEHUM.

OmnpiTel 10 MU GY3UH KUIKOCTEH U ra3oB.

Mozens OpOyHOBCKOTO JTBM)KECHUSI.

Mogens onbiTa lITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Monens, HUIIOCTpUpYIOLIas NPUPOY JABJICHUS ra3a Ha CTEHKH COCyaa.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS M1€aIbHOIO ra3a, M30MPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHne Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHH o0béma
KOMHATBI, aBJICHUS U TEMIIEpAaTyphbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPAMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHamuyeckass cucreMa. BHYTpeHHsISI dHEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
crnioco0bl e€ u3MeHeHus. KonuuectBo TernoTsl U padoTa. BHyTpeHHsS 3HEprus 0AHOATOMHOTO
ujeanpHOro raza. Buasl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYeHUE. Y IeTIbHas
TEIUIOEMKOCTB BellecTBa. KoM4ecTBO TEIIIOTHI IPU TEIUIONEPEaaye.

ITonsatne o0 agmabGatHoM mponecce. IlepBblil 3akoH TepMonuHamukH. I[IpumeHeHue
MEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I'paduyeckas nntepnperarus paOoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMocTh MpoLecCoB B IPUPOJIE.

Tennossie MammHbl. [IpuHIUIBL AeiicTBUA TEIUIOBBIX MalKH. [IpeoOpa3oBanus sHEpruu B
TeroBbIX MammHax. Koaddumment nmonesnoro aerictBus TermoBoil mamuHbl. L{ukn Kaprao u
ero Kod(PUIMEHT MOJIE3HOTO NeUCTBH. DKOIOTHISCKUE MPOOIEMBI TETNIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa W MpakTHYECKOE MPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOAUIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPrHH Tella MPHU COBEPIICHWH DPAaOOTHI: BBUIET NMPOOKH W3
OyTBUIKH TIOJ JIEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3(Qupa B JATYHHOH TpyOKe MMyTEéM
TpeHus (BUICOIEMOHCTpAITH).

W3meHeHne BHyTpeHHeH sHepruu (TeMreparypsl) Tea Mpu Terionepeaaye.

OmnbIT 0 aabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHUs, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuui sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u  kuneHue. AOCONMIOTHAsT U
OTHOCHUTEJIbHAs BIAXKHOCTh BO31yXa. HachlleHHbIl nap. Y aenbHas Temaora napooOpa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JIaBJICHHUSL.

Tsépnoe Teno. Kpucramnuueckue u amop@Hble Tena. AHU30TPONHS CBOUCTB KPUCTAIJIOB.

XKunkxue xpucrtamsl. CoBpemeHHble Marepuansl. [lnaBneHne u Kpucraumsaunus. Y JenbHas
Terutora miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHu4YecKHe YCTpPOWCTBA W TPAKTHUECKOE IPUMEHEHHUE: THTPOMETP M ICHXPOMETP,
KaJIOpUMETP, TEXHOJOTHUH  TOJIYYCHUS COBPEMEHHBIX  MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACHIIIEHHBIX MAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

CrniocoObl U3MEpEeHus BIaXXHOCTH.

HaGmoienue HarpeBaHusl ¥ MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3MepeHne OTHOCUTENIbHOM BIAXKHOCTH BO3IyXa.

Pa3pnen 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuxa

OnexTpuzanusi Tesl. OJEKTpUYECKUil 3apsa. JBa BuAa DIIEKTPUUECKHX 3apsJlOB.
IIpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOJIHUKN. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/a.

BszaumopeiictBue 3apsnoB. 3akoH Kynona. ToueyHblf  JIEKTpUYECKHM  3apsi.
Onextpuueckoe mnone. HanpsxEHHOCTh anekTpuyeckoro mnois. llpuHnun cynepno3unuu
ANEKTPUUECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun onekrpoctatmueckoro mois. [lortennman. Pa3HOCTh  MOTEHIMATIOB.
[IpoBOIHUKY M AUAIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. J{M3IeKTpruyeckasi HpOHUIAEMOCTb.

OnektpoémkocTh. KoHneHcaTtop. DJEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOT0 KOH/IEHCATopa.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsT 3alIUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIHHBIN
anmapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CeTpolCTBO M MPUHIUIT JEHUCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBue Ha’NeKTPU30BaHHBIX TEJl.



DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEJ.

[IpoBOHHKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHUecKas 3alluTa.

JIMDIIEKTPUKU B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIIOCKOTO KOHZEHCaTopa OT IUIOMAAW  IUIACTHH,
pPacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 371eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. llocmosannwtii Inekmpuyeckuit mok. Toku é paznuynvix cpeoax

DNEeKTpUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. McTouHMKHM TOKa.
Cuna toka. I1ocTOsIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa Lenu.

DneKTpUYECKOe COIIPOTHUBJICHUE. VY nensHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCT 3MEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AyieKTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DJeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTHBIICHHS METAJJIOB
oT TeMriepaTypbl. CBepXIpOBOJUMOCTb.

DneKkTpu4YecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHass MPOBOAMMOCTH MOIYHPOBOIHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIMTOB. OJIEKTPOIUTHUECKAs
aUccoLuanus. JIEeKTPOIIN3.

OnexTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENIbHBIN pa3psa. MomaHus.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHHUE: aMIIepMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHU TOKa, JJIEKTpOHAarpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTHUBICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYITPOBOJIHUKOBBIN TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa ¥ HaIIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CwMmelaHHOEe COeTMHEHNE POBOAHUKOB.

[IpsiMmoe mu3MepeHue 3IeKTpOABMKYIIEH cuibl. KOpOoTKOe 3amMpIKaHWE TajJbBAHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IPOBOAUMOCTD BO3AYyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOAA.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol

N3yueHne cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne  2IEKTPOABMXKYLIEH CHJIBI  HMCTOYHMKA TOKAa M €r0  BHYTPEHHETO
CONPOTUBJICHUSI.



Habmronenue anexrpoiusa.

MesknpeaMeTHbIe CBS3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISICTCS C y4ETOM
COJIEPKATENIBHBIX MEKIPEIMETHBIX CBsI3€M € KypcaMM MaTeMaTUKH, OWOJIOTHM, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nowsimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUSA:
SBJICHHE, HAay4HbIM (QakT, rumnores3a, (u3ndeckas BeIUYMHA, 3aKOH, TEOpHus, HaOIIo/eHHe,
HKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: peuleHHE CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKUMs, mnapaboa,
rurepOoia, ux rpauKu U CBOMCTBA, TPUTOHOMETPHYECKHE (DYHKIIUU: CUHYC, KOCHHYC, TAaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX IPOEKIUH Ha OCH
KOOpP/IMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexannueckoe IBM)KEHHE B JKMBOM mpupoje, AMdpdysusi, ocMoc, TeI1o00MeH
KHMBBIX OPraHU3MOB (BH[bI TEIIONEPEauH, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBICHUS B
YKWBOW MpUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUJIKOCTEH U Tra3oB, IJIEKTPHUECKHUE
CBOWCTBAa METAJIJIOB, SJICKTPOJIUTHUYECKAs TUCCOIUAIINS, TaThbBAHUKA.

leoepaghus: BIaXKHOCT BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABWKEHHUH C MCIIOJIb30BAaHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKH, WCIOJIh30BAHUE 3aKOHA COXPAaHEHHsS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTMH,  OJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MNpHUHTEp, dJIEKTpOHArpeBaTelbHble NPHOOPHI,
AIIEKTPOOCBETUTEIHHBIE MPHOOPHI, TaTHBAHUKA.

11 KIIACC

Pa3pnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe IIoJe.
Bekrop maruuTHOM MHAYyKUMK. [IpUHIMI Cyniepro3uUA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHAyKIuY. KapTrHa TMHUA MArHUTHOM MHYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruutHO€E ToJI€ MPOBOJHUKA C TOKOM. KapTWHa JNWMHWNA WHIYKIMHM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJIBIIEBOTO IMPOBOJHHKA, KATYIIKA C TOKOM.
OneiT Dpcrena. BzaumoaencTeiue mMpoBOAHUKOB C TOKOM.

Cuna AMmiepa, €€ MOJlyJib M HAIpaBJICHHUE.

Cuna JlopeHna, €€ MoOAynab W HampasiieHHe. JIBHMKEHHE 3apspDKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cumer JlopeHia.

SIBreHHMe DIIEKTpOMAarHUTHOM HMHAYKOMU. [lOTOK BEKTOpa MAarHUTHOM HWHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOM MHAyKiuu dapazes.

BuxpeBoe nanexTpuueckoe mose. DNEKTPOJABIKYIIAsS CUla HHAYKIHH B IPOBOJHHUKE,
JBHKYILEMCS IOCTYNIAaTENbHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAMOMHIYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIUU.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHUuTHOE TOJIE.

TexHuueckue yCTpOWCTBA U TPAKTUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMATHUTBI, JIEKTPOJABUTATENb, YCKOPUTEIHN AIEMEHTAPHBIX YaCTULl, MHAYKIMOHHAS NEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUYW MarHUTHOTO TOJIS.

B3aumogeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

SIBiIeHME HJIEKTPOMArHUTHOM UHIYKIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS! MarHUTHOI'O
MOTOKa.

SIBiIeHHE CAaMOMHIYKIIU Y.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenrne MarHuTHOTO TOJISL KATYIIKHA C TOKOM.

UccnenoBanue AeCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sSBIEHUS AIEKTPOMArHUTHON MHAYKIIMH.

Pazgen 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€0AHUS

Konebarenbnass cucrema. CBOOODHBIE MexaHMuYecKue Konebanus. [apmMoHuMYeckue
konebanusi. Ilepwon, dacrora, amrmmutyga W (aza koneOanwid. [IpyKUHHBIM MasSTHHK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHUYeckuX KoseOanuil. [IpeBpaieHue sHepruu
NIPY TAPMOHHUYECKUX KOJICOAHUSX.

KonebGatenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HIACATHHOM
KoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXKIY MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHsI SHEPTUU B UACATBLHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromuX KojeOaHUsIX. BbIHYXIeHHbIE MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennsblii Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpancpopmarop. I[IpomsBoncTBo, mepemadya W MOTPEOJIECHUE DIICKTPUUECKOW SHEPrHH.
DKOJIOTMYeCKHe PpHUCKU TPU TPOU3BOJACTBE dJIEKTpodHepruu. KynbTypa wHcCnosnb30BaHUs
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM JKU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHEHHUE: BJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, IMHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeaIbHOM cUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUN
MasTHHK).

Hab6mronenue 3atyxarmomnmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Habmoenue pesonanca.



CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAIPsDKEHHS OT BpPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUH PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTPOIEpPEeIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TTEPHOAA MAJIbIX KOJIEOAHUH Tpy3a HAa HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOIO TOKa B LENM U3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTopa, KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnyeckue BOJIHBI, ycloBHs pacrpoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHus
u panuHa BonHBL [lomepeunble W TpoaonbHBIE BOJHBL. MHTepdhepeHuus u AUPpPaKIUS
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJNEKTPOMarHUTHHIE BOJIHBL. YCIIOBUSI M3JIYy4YEHMs AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexrtpomarnutHoil BoiHe. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TMpeNOMJICHHE, Tmoyisipu3anus, audppakmus, uHTepdeperuus. CKopocTh
AJIEKTPOMATHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHNe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnOCBA3M U TeNeBUACHU. Paaronokanusi.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHME: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEAMIMHE, Pajap, pajiuoONpUEMHUK, TEJIEBHU30p,
anTenHa, Tenedon, CBY-meup.

Jlemoncmpayuu

O6pazoBaHue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Ten0 kKak HCTOUYHUK 3BYKa.

Habmoienue orpaskeHus: U MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Habmronenue untepdepeHun u Audpakmy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa € aMIUIMTYAOM M YacTOTOM
KoJIeOaHuH.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHE, MPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpssmonnHeliHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBera. To4ueUyHBI UICTOYHUK CBETA.

Otpaxxenue cBera. 3aKkOHbI OTpaxeHus cBeTa. IlocTpoeHune n300pa’keHH B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpEIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomieHusa. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroia MOJHOTO BHYTPEHHETO
OTpa’KEeHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. L[BerT.



CoOupatonie ¥ pacceuBarolye JWH3bL. ToHKasg nuH3a. DOKyCHOE pacCTOsSHHE H
oNnTHUYecKas cuijia TOHKOM nuH3bl. [locTpoeHne n3o0paxkeHnii B COOMPAIOIINX U PacCEUBAIOLINX
nuH3ax. PopMyIia TOHKOMW JIUH3BIL. Y BEIMYEHHE, JaBaEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. HWuTtepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmust  cera. [IudpakumonHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHMYMOB TIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBAa M MpPAaKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKA, AU(pakiroOHHAas
pemETKA, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHEtHOE pAacpOCTpaHEHUE, OTPAKEHHWE M IMpelnoMiieHue cBeTa. Onruyeckue
puOOPBHI.

IlosnHOE BHYTpEeHHEE OTpakeHHne. MoJenb CBETOBOIA.

UccnenoBanue CBONCTB N300paKEHU B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIa.

Hab6mronenue natepdepeHnmm crera.

Hab6monenue qudpakiuu cera.

Habmonenue nucnepcun cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBIL.

[Tomydenue cekTpa ¢ TOMOIMIbIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue nokasaresns NpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB N300paKEHHM B JIMH3aX.

Hab6mronenue aucnepcnn cBeta.

Paznen 6. OcHOBBI cienaJIbLHONH TEOPHH OTHOCUTEIBLHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. llocTynaTel crienMalbHOM TEOpUH
OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTb MOJYJIA CKOPOCTH CBETa B BaKyyme, IIPUHLIUI
OTHOCHUTEIBbHOCTU DUHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKpAIEHUE JUIMHBI.
DHEprust 1 UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13p MacChl € DHEPTUEN U UMITYJIBCOM PEISTUBUCTCKONW YaCTUIbl. DHEPT U MOKOSI.

Paznen 7. KpantoBas pusuka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU
®oronbl. @opmyina [lnanka cBs3u dHEPrUM (POTOHA C €r0 YACTOTON. DHEPTUS U MUMITYJIbC
¢dotoHa.
OtkpeitTue u wuccienoBanue (orodpdekra. Ombitet A. I. CromeroBa. 3aKOHBI
dbotordekra. YpaBuenue DitHmrerina 1 hotodrdpdexra. «KpacHas rpanuia» horodddekra.
JlaBrenne cBera. OnbiTel [1. H. JIeGenena.
XHUMHUYECKOe JSHCTBHE CBETA.



TexHudeckue ycTpoiCTBa M TpPAKTHUYECKOE MpUMEHEeHHe: (OTodTeMeHT, (OTOAATUHK,
COJIHEYHasi OaTapesi, CBETOINO/.

Jlemoncmpayuu
®dotorhPexT Ha YCTAaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO GoTOdPdeKTa.
Cetoauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuto o -yactull. [lnanerapHas
Mozenb atoMa. [locrynarel bopa. 3nyuenue u norsiouieHre GOTOHOB MpU MEPEXOJIE aToma C
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CHekTp ypoBHEH SHEpruu aroma
BOZOpPOAA.
BonHoBbie cBoiicTBa yactull. BonHel ae bpoitnsa. KopmyCKysspHO-BOTHOBOW Tyalu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYEHUE.
TexHuueckue yCTpoMCTBA M NPAKTUUYECKOE TPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(cnexTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopaa.
Omnpenenenne AIMHBI BOJIHBI JIa3epa.
Hab6ronenue nuHEHYaThIX CIIEKTPOB M3TYUYSHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol
Habmoienue nuHeivaToro cnexkTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTb  CTPOEHUS  sJpa. OTtkpbiTHE
panuoaktuBHOCcTH. OTBITH Pesepdopna mo onpeneneHuio cocTaBa paaioakTHBHOTO U3TYUYCHHUS.
CaoiicTBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeiTpoHa. Hykmonnas moxenb snpa [eiizenOepra—liBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3orornsl.
Anbda-pacniaf. DNEKTPOHHBIH W MO3UTPOHHBIN OeTa-pacman. ['amma-uznmyueHue. 3akoH
PaaMOAKTUBHOTO pacnaja.
DOHeprus CBsA3M HYKIIOHOB B sizipe. SnepHble cuibl. JledekT Macchl spa.
SAnepHble peakuuu. JleJIeHUE U CUHTES sIIEP.
SAnepusiii peaxtop. TepmosinepHsiii cunTe3. IlpoOieMbl M NEPCHEKTHBHI  SIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SEPHON SHEPTreTHKU.
DnieMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS ¥ PETUCTPALH 3JIEMEHTAPHBIX YaCTHI.
dyHaameHTanbHble B3auMoeiicTBusl. EAMHCTBO (hn3nueckoil KapTUHBI MUpa.
TexHnueckne ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHna,
SAIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMHUHM U ACTPOPHU3UKHU



Oranel pa3BuTus acTpoHomuu. [lpukinazHoe M MHUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMUM.

Bun 3Bé3aH0r0 Heba. Co3Besnus, spKue 3BE3MbI, ITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cuctema.

Connne. CosHeuHass akTMBHOCTb. McTounuk sHeprum CosHIA M 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JlnarpamMma «CHEKTpajbHBIM KJIacC — CBETHUMOCTBY». 3BE3MBI
[JIABHOM TIOCJEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Il 3BE37 TJaBHOM
Iociea0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNN U 3Boonnu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mnneunsiit [1yTs — Hama [Manaktuka. [Tonoxxenue u agumxenue Connna B [Nanaktuke. Tums
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmpenue Bcenennoil. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwst
Bonbuioro B3peiBa. PennkToBoe usnyyeHue.

MacmrabHasi cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxkue nabnooenus

HabmroneHust HeBOOPY>KEHHBIM IJ1a30M C MCIMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
IUI OTIpE/IETICHUS MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro noJtymapus 1 sipkue 3BE31bl.

Hab6monenus B reneckon Jlynsl, uiraner, Maeunoro [TyTu.

O0o0marouiee NOBTOPEHNE

Ponbp ¢u3ukum U acTpOHOMUU B SKOHOMHYECKOHM, TEXHOJIOTHUYECKOH, COIMATbHOU U
ATHUYECKON cdepax [esATEIbHOCTH 4YelOBeKa, pPOib W MecTOo (U3WKM W acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyeckod Teopun B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYeCKOl KapTHHE MUpa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEICTAaBICHUMN O IpUpOJE.

Me:xknpeamMeTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce OCymecTBISETCS C Y4ETOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMHd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TO3HAHHUS:
sBIICHUE, Hay4dHbId (pakT, rumoresa, (u3myUeckas BeIMYUHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUH, TPUTOHOMETpHUUYECKHE (DYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYHKIHUH,
MPU3HAKU N0JI00MS TPEYTrOIbHUKOB, ONPEEIICHNE TUIOMIAIU TUIOCKUX QUryp u o0bEMa Te.

buonocusa: snextpuueckue SBICHHS B JKHBOW MPUPOJE, KoieOaTelbHbIE IBUKCHHS B
KUBOM MPUPOJE, ONTUYECKUE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE pagualuyd Ha >KUBBIC
OpPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMIECKON PEHIETKH, CTIEKTPAIbHBIN aHAJIH3.

leoepaghus: mMarHUTHBIE TIOJIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX pyl, GOTOChEMKa 3eMHOM
MMOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPACECHUI.



Texnonocus: NTUHUM JIEKTPOIIepead, TeHEpaTOp MEPEMEHHOIO TOKA, JJIEKTPOIBUIaTelb,
WHAYKIMOHHAsT TeYb, pajxap, paJuoNpHEMHUK, TelNeBH30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONITHKA, COJIHEYHAasi OaTapesl.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOrO mpeamera «Ddu3mka» Ha ypoOBHE CpeaHEro 00Imero oOpa3oBaHUs
(0a30BBI  ypOBEHb) MOJDKHO  OOECIEUYWTh JIOCTMKCHHE  CJICIYHOIIUX  JINYHOCTHBIX,
METAINpPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nKa» MODKHBI OTpPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHUX
yOKICHHA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIeCTBa,
paciivpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTU B IPOLIECCE PeaTH3aliid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

chOpPMUPOBAHHOCTh TPAXKAAHCKOW TO3WIMH  OO0ydYaroIierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIICKOT0 OOIIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYEIIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTENbHOCTh B HMHTEpEcax Ipa)KAaHCKOro OOILecTBa,
y4acTBOBaTh B CAMOYTPaBIECHUH B 00pa30BaTeIbHON OpraHU3allHH;

yMEHHE B3aUMOJEHCTBOBATh C COLHUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapHOM M BOJOHTEPCKON NESTENbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNMCKOM TPAXKIAHCKON HIEHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIDKCHHSIM POCCHHCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHUS,;

CIOCOOHOCTh OIICHHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH yUEHOTO;

OCO3HAHHKE JINYHOTO BKJIAJIa B MOCTPOCHHUE YCTOWYMBOTO OYAyILEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY HAYyYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nveckoil Hayke;

5) Tpya0BOro BOCIMTAHUSA:

UHTEpeC K pa3IuyHbiM cdepam npodecCHOHANbHON AESITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oymyrien
npodeccuu U peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMO00pa3oBaHUIO B oOiacTu (pU3MKK Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0JI0rM4YeCcKOro BOCIIUTAHMSI:

C(OPMHPOBAHHOCTh JKOJOTHMYECKOHW KYyIBTYpHl, OCO3HAHHE TJI00ATBHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;



IUIAHUPOBAHME M OCYLIECTBIIEHUE JEHCTBUII B OKpY)KAIOIIEH CpeAe Ha OCHOBE 3HAHMS
LeJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacilipeHHe OIbITa JI€ATENbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHUM 110 (pU3HKe;

7) HeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOU JeATEeNIbHOCTH, TOTOBHOCTh B IpOLECCEe U3yUeHHs (U3HUKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble JJoruyeckue aeiicTBUs:

CaMOCTOATENEHO (OPMYJIHUPOBATh MU aAKTyaJIM3WpPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIISITh LETU AeATeIbHOCTH, 33J1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NIECKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHHUS POOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepPHAbHBIX
1 HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTH, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IEIISAM,
OIIEHUBATh PUCKH MOCJIEACTBUN IESITEIHLHOCTH;

KOOPJIMHHUPOBATH U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOTO, BHUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMO/ICHCTBUSI,

pPa3BUBATh KPEaTHUBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HECHHBIX TIPOOIIEM.

ba3oBble ucciaenoBaTeabCKue JeiiCTBHSL:

BIIQ/ICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHATUSAMHU W MeToAaMu (pu3mdeckoi
HayKU;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOW W MPOCKTHOHN JNEATEIHHOCTH B 00IacTH
(hU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TOUCKY METOJIOB PEIIECHUs 3a71a4
(bu3HYeCcKOro comepKaHusl, IPUMEHEHHUIO PAa3TUIHBIX METO/IOB ITO3HAHMSI;

BJIAQJIETh BUAAMM JAESATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHUS, €r0 HHTEPHpPETALNH,
nmpeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3IMUHBIX YYE€OHBIX CHUTYyallMsIX, B TOM YHCJE MpHU
CO3JIaHUU YUEOHBIX POEKTOB B 00JIaCTH (PUBUKH;

BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3aJaydy, BbIABUTAThH
TUNOTE3y €€ peIIeHUs, HAXOAWTh AapryMEHTHhI MJisi JI0OKa3aTelIbCcTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aQHAJIM3UPOBATh TMOJIYYEHHBIE B XOJ€ PpEIICHUs 3aJayd pe3yJibTaThl, KPUTUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/ladyll B OOpa30BaTENbHOW NEATEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (DU3BHKH;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUIECKYIO 00JIACTh KU3HEACATEIHLHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331291, JOMYCKAIONIUE aTbTePHATUBHBIC PEIIICHMUS.



Pabora ¢ unopmanmeii:

BJIAJIETh HaBBIKAMU TMONy4YeHHs HH(OpMAIK (PU3UIECKOTO COJCPKAHUS M3 MCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TIOWCK, aHaliW3, CHCTEMAaTU3alHUI0 U
MHTEPIIPETannio HHYOPMALIUH PA3THMYHBIX BUIOB U (OPM MpEICTaBICHUS;

OLIEHUBAThH JJOCTOBEPHOCTh WH(OPMAIIHH;

UCIIONIb30BAaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHI B
pEUICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHM3alMOHHBIX 3a/1ad C COOIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPAaBOBBIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/IaBaTh TEKCTHl (PU3UUECKOTO COJEpKAHHA B PA3MUYHBIX (Qopmarax ¢ ydEéToM
Ha3HAueHUs WHPOpPMALMU U I[ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYIO (GOpMy
NPE/ICTaBICHUS ¥ BU3YaTH3aIIH.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIE 1efiCTBUS:

OCYILECTBIIATH OOLIIEHHE Ha ypOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTBHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C MCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB;

IMOHMUMATh U UCIIOJIB30BaTh NPCUMYIICCTBA KOMaHHHOfI n HHHHBHHyaHBHOﬁ pa6OTI>I;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEUCTBUI C Y4ETOM OOILIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UjeHa KOJUIEKTHBA;

NPUHUMATh IeJId COBMECTHOW JEATENbHOCTH, OpPraHW30BbIBATH M KOOPAMHUPOBATH
JeWcTBUS MO €€ JOCTIMKEHHUIO: COCTaBNIATh IUIAH JEMCTBUH, pacnpeAeisTb poJid € y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJa M KaX/JIOT0 yYaCTHHKA KOMaH/bI B OOIIUIl pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MPOCKTHI, OUCHUBATH HWACHU C IO3MIHMU HOBHU3HLI, OPUTMHAJIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE TIOBEJCHHUE B PA3JIUYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUECTBO ¥ BOOOpaXKEHHE, ObITh HMHULIMATUBHBIM.

PeryasiTuBHbIe yHUBEpCaAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanms:
CaMOCTOSITETTFHO OCYIIECTBIISTh TO3HABATEIBHYIO JEATEIHHOCTh B O0JIACTH (U3HUKH |
aACTPOHOMUH, BBISBIIATH MTPOOJIEMBI, CTABUTH U POPMYITUPOBATH COOCTBECHHBIC 3a]1a4H;
CaMOCTOATENIBHO COCTAaBJIATH IIJIAH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3a/]ad, IUIAH
BBITIOJIHCHHSI TIPAKTUYECKOM PabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNN;
JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacimupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHUNH;
JieNaTh OCO3HAHHBIA BHIOOpP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
perieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHUIO JPYIWIMA B oOjactu  (pusukw,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCThH, OICHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX Z[efICTBI/Iﬁ
Y MBICIIUTEIFHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

yYMETh OLIECHUBATh PUCKUA U CBOEBPEMEHHO NIPUHUMATH PEIICHHUS TI0 UX CHIDKEHHIO,

NPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJTU3E PE3yJIbTATOB JCATEIIEHOCTH;

MNpUHHUMATDh C€6H, IHOHUMaA CBOM HEAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHUX MPU aHAIIU3E PE3YJIbTATOB EATEIHHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH.

B nmponecce JOCTUKCHHUA IMYHOCTHBIX PE3YJILTATOB OCBOCHU ITPOTrpaMMBbI 11O (1)I/I3I/IKG JJISL
YPOBHS cpefHero oOmiero o0pazoBaHusl y O0ydYarOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEATOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS Pa3BUTHs COOCTBEHHOMN 3MOIIMOHATBLHOMN cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPCryJImpoBaHus, BKIIIOYAKOIICTO CaMOKOHTPOJIb, YMCHUC NpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aMalTHPOBATHCS K AMOLMOHAIBHBIM
HU3MCHCHUAM U IPOABJIATH FI/I6KOCTB, 6I)ITB OTKPBLITBHIM HOBOMY,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHHUE IEHCTBOBAThH HCXOJSl U3 CBOMX BO3MOKHOCTEH;

OMIIaTUH, BKJ'IIO'—IaIOH_[eﬁ CIIOCOOHOCTh ITOHHUMATh OMOIHMOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUYUTBIBATh €T0 TIPU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTICPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOIIEHHS C APYTUMH
JIFOIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(MIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 Kkiacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHHA:

JI€MOHCTPUPOBATh Ha MpHUMEpax pojib U MECTO (PU3MKH B (POPMHUPOBAHUM COBPEMEHHOU
Hay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NESATEILHOCTH JIIOJCH;

YUUTBIBaTh TPaHMLBl NPUMEHEHUS HU3YyUEHHbIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpIHaJbHas cHCTeMa OTCuéTa, aOCOJIOTHO TBEPJOE TENO, MICAIBHBIA a3, MOIETH
CTPOEHHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM JJIEKTPUUECKUHN 3apsij NPH pEILICHUN
¢bu3nveckrx 3a1ay;

pacrno3HaBath (pU3UYECKHE SBICHUS (TMPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KHHETUYECKON TEOPUU CTPOCHMs BEIIECTBA M DJIEKTPOJAMHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBWJKEHHE 110 OKPYXXKHOCTH, HHEpIMs, B3auMmojeiictBue Tten, auddysus, OpoyHOBCKOe
JBMKEHHUE, CTPOEHHUE XHUJIKOCTeH M TBEPABIX Tell, U3MEHEHHe o0bEMa Tel NMpHU HarpeBaHUU
(oxJ1aXxAeHNN), TEIUIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUS, IIaBJIEHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BIAKHOCTb BO3]yXa, MOBBIIICHUE AABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
COCyJlle, CBA3b MEXAYy IlapaMeTpaMH COCTOSHUS ra3a B M30IpPOLECcCax, JJIEKTpHU3auus Tel,
B3aUMOJICHICTBUE 3apsI0B;



OIMCHIBATh MEXAHMUYECKOE JBM)KEHHUE, MCIONb3Ysl (U3NUECKUE BEIWYMHBI: KOOPJIUHATA,
IyTh, NEpPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJa, UMIYJIbC Tejla, KHHEeTHYecKas
SHEprusi, NMOTEHIHMallbHas D3HEPrus, MeXaHuueckas padoTa, MEXaHWYECKas MOIIHOCTb; IpH
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIB3YEMbIX BEIMYUH, HX
0003HAYEHUS U €IUHUIIbI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (QPU3MUYECKYIO BEIUYUHY
C JIpyTUMH BEIIMYMHAMH,

OIACHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIOIb3Ys
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIlepaTypa, CpenHss KUHEeTH4YecKas SHEeprHs
XA0TUYECKOI0 [JBWKEHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPTusi, padoTra ra3a, KOd(QQHUIMEHT MOJEe3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMMCAHUHU TPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCTIONIB3YEMBIX BEITHUNH,
ux OOO3HAYeHMs M EIUHHUIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEJTUYUHAM;

OIIUCHIBaTh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsij, 3JIEKTpUYecKoe IoJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCIONb3yeMbIX BEJIWYMH, UX OOO3HAYCHHUS W EIUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

aHATM3UPOBaTh (YU3WYECKHE MPOIECCHl W SIBICHUS, WCTONB3Yys (U3NYECKHE 3aKOHBI H
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3axkonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPaHEHHsI UMITYJIbca, IPUHIUI CYNEPIIO3ULIUN CHII, TIPUHIIUI
paBHOINPABUsI UHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMYECKONM JHEPIHU TEIUIOBOTO JBUKCHMS
MOJIEKYJl ¢ aOCOJNIOTHOM TeMIlepaTypoi, MEepBHI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4eCKOEe BBIPAYKEHUE U YCJIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI ISHCTBUSL MAIIMH, MPUOOPOB M TEXHUYECKUX yCTPOICTB;
pas3nnyaTh yCcaoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITIOJHATH JKCIEPUMEHTHI 10 HMCCIEAOBAHUIO (PU3UYECKHX SBJICHUM W MPOIECCOB C
UCTOJNb30BAaHUEM MPSAMBIX U KOCBEHHBIX HW3MEPEHUH, TNpu 3TOM  (QOpPMYyJIHUPOBaATH
npobiemy/3agayy M TUNOTe3y y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYITHUPOBATH BHIBOKI;

OCYIIECTBIATh MpPsSMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJIh30BATh M3BECTHBIE METOJBI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yIbTaThbl
MOJIyYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEIMYHMH B BHJIE TaONMIl U IpadUKOB, J1€aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOmogaTh mpaBuiaa 0€30MacHOro TpyJda NpH IMPOBEICHUM HCCIENOBAHUN B paMKax
yu4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M MNPOEKTHOH  JEesITeIbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONB3YS
(bu3nyeckre 3aKOHbI M MIPUHIMIBI, HA OCHOBE aHAJIN3a yCIOBHS 337a4l BbIOUPATh (PU3HUECKYIO
MOJI€b, BBIJIENIATh (U3NYECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'0 3HauUeHHs (pU3NUeCcKOl BEINYHHBI,



pelare KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKHM HENPOTHUBOPEYMBYIO LIETIOYKY
paccyXJIeHH ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCTIONB30BaTh TMPH PEUICHHHM YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHEIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMM U IPEJICTAaBICHHs y4eOHOH u
HAy4YHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHIo;

IPUBONUTH NMPUMEPHI BKJIAJa POCCUICKHX M 3apyOeKHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HaYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecriedeHnst 6€30MaCHOCTH MIPU OOPAIIEHNH C TPUOOPAMH U TEXHHUYECKUMH yCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeie;

paloTaTh B IPYIIIE C BBHIIIOJIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi MpooIIeMBl.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCSI YMEHUH:

JIEeMOHCTPHPOBATH HA MPUMEpPaxX poiib U MECTO (PH3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI MMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B IPAKTHYECKOU
JESITeNbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIN
ANIEKTPUYECKUM 3apsii, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sI/Ipa MIPU PEeLIeHNU GU3NUECKUX 3a/1a4;

pacro3HaBath (hU3MYECKHE SIBJICHUS (MIPOLECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKHU: 3JIEKTpUUECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAEWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHAYKIMS, JACWCTBUE MAarHUTHOTO IIOJII Ha HPOBOAHMK C TOKOM M JABWXKYILIMHCA 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPaXKEeHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanekrpuueckuii 3¢ dekt (porodddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYaTOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OIUCHIBAaTh W3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIEC SBIEHUS (IPOLECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsil, CHWJIa TOKa, OJIEKTPUIECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIas CHIIA,
paboTa TOKa, MHIYKLMS MarHUTHOrO Mois, cwia Amnepa, cuia JlopeHla, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepUoJ M 4yacToTa KoyieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUja TOKA B MPOLIECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSIHME M ONTHYecKas CHJIa JIMH3bI, IPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M €JUHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BETHUYUHAMU;

ONMCHIBATh HW3YyYEHHBbIC KBAaHTOBBIC SIBICHHUS W IPOIECCHI, HCIONB3YS (u3myeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUsS U
uMIynbc (OTOHA, MEPHOA IoJypaclaja, SHEpPrus CBSI3M ATOMHBIX s€p, IPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (U3NYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAueHUs H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C IPYTHMH
BEITMYMHAMU, BBRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3UYECKHUE IPOIECCHl W SIBICHUS, HCIONB3YS (PU3UYECKHE 3aKOHBI U
NpUHUMIBL: 3aKk0OH OwMa, 3aKOHBI IIOCJHENOBATEIBHOIO M NApaJUIEIbHOIO COEAVMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeHHa st ¢oTrodPdekrra, 3aKOH COXpPaHEHHsS] DHEPrHH, 3aKOH
COXpaHEHUsI MMITYJbCa, 3aKOH COXPAHEHUs »JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachajaa, MpU 3TOM pa3indyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHE M YCIOBHs (TpaHUIIbI,
00J1aCcTH) TPUMEHUMOCTH;

ONpeJeNATh HAIPABICHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cwiibl AMriepa u cuitbl Jlopenna;

CTPOHTH U OMHCHIBATh N300pakeHre, CO3/1aBaeMOe IIIOCKUM 3€PKaJIOM, TOHKOM JTHH301;

BBITIOJHATH JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKHX SBJICHHM W TPOIECCOB C
UCIIONB30BAHMEM TPSMBIX W KOCBEHHBIX UW3MEPEHH: TMpH O3TOM  (HOPMYITHpPOBATH
mpobiieMy/3ajady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMUTE OMBIT U JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISATh TPSIMbIE U KOCBEHHbIE HU3MEpPEHUS (PUINYECKUX BEIUYHMH, TPUH ITOM
BbIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METOJAbl OLIEHKH
MOTPEUIHOCTEN U3MEPEHU;

UCCIIEeIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJTMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOIYYEHHOW 3aBHCUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W rpaduKoB, JenaTh BHIBOJLI IO pe3yibTaTaM
HCCJIEI0BAHMS;

coOmogaTh mpaBuia 0E30MacHOro TpyJda TNPH IMPOBEICHUM HCCIEIOBAHUN B paMKax
Y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M MPOCKTHOH  JESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOro 000pyA0BaHUS;

pemate pacu€THble 3a/Jadydl C SIBHO 3a/JlaHHOM (U3NYECKOW MOENbl0, HCIOJb3Ys
¢buznyeckue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/laydl BHIOMpATh (PU3UUECKYIO
MOJIeTIb, BBIJICIATh (PU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOMUMBIE IS €€ pelIeHHs,
MIPOBOANTH PACUEThI U OIICHUBATH PEAIbHOCTh MMOJTYYCHHOTO 3HAYCHHS (PH3UYECKON BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JOTMYECKHM HEMPOTHUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHU ¢ ONOPOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

UCTIONL30BAaTh TIPU  PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC HWH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAllM U MpPEJICTaBICHUS y4eOHOW U
Hay4YHO-TIOMYJIIPHON HWH(POPMAIMK, TOJYYEHHONH U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMAILIUIO;

OOBSCHATH MPUHIUIIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB, Pa3inyaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOSKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

UCIIONIb30BAaTh TCOPCTHUSCKHE 3HAHUSA 10 (U3UKE B TOBCEAHCBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, IS
COXPAHEHUS 3[I0POBBS U COOIIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COILMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyHnbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.
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