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NOSICHUTEJIBHAS 3AITMCKA

IIporpavma 1o ¢usnke 6a30BOro ypoBHS Ha YPOBHE CpEAHEro O6MIEero
obpa3oBaHusi pa3paboTaHa Ha OCHOBE TOJIOXKEHMH M TpeGOBaHMIA K pesyiabTaTam
OCBOCHHSI OCHOBHOW 00pa3soBaTebHOM NpPOrpamMel, NpeacTaBieHHsX B OIOC
COO, a rtakxe ¢ yuérom ¢enepansHoii paboueit IIPOrpaMMBbl BOCITMTAHUS H
KOHUENIMK TNpenofaBaHus y4eOHoro mpeamera «®usnka» B 06pa3oBaTENbHBIX
OpraHu3alugx Poccuiickoit Denepanumn, peaM3yromux OCHOBHBIE
o6pa3oBaTeibHbIE IIPOrPaMMEL.

Conmepxanue nporpaMMsl 10 (HU3WKe HaNpaBIeHO HA popmupoBanue
€CTeCTBEHHO-HAyYHOH KapTHHbl MHpa oOywarommxcs 10-11 xmaccos Ipu
00y4enun ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTETHHOCTHOIO
noaxoza. Ilporpamma no ¢usuke coorsercrByer TpebosanmsimM ®I'OC COO k
IUIaHUPYEMBIM JIAYHOCTHBIM, TPEAMETHBIM M METalpeIMETHEIM pe3yJbTaTaMm
O0y4eHHsl, a TalOKe YYMTHIBAET HEOOXOAMMOCTH peaH3aLyy MEXIIPeAMETHBIX
CBA3€H (HM3MKM C eCTeCTBEHHO-HAYYHBIMM Y4eOHBIMM mpenMeramMd. B Heii
OIPEJENAIOTCS OCHOBHBIC IIENId U3y4eHMs! QU3MKUA Ha YPOBHE CpefHero obmero
06pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHHUS Kypca (DM3HMKH: TMYHOCTHEIE,
MeTanpeMeTHbIE, IpeAMeTHbIE (Ha 6a30BOM ypoBHE).

IIporpamma no ¢usuke BKIHOYaET:

* IUIAHUpYEMBIe pe3ysIbTaThl OCBOEHHs Kypca (DU3HKM Ha 6a30BOM ypOBHE, B

TOM YHCIIe IPEMETHBIE Pe3ysIbTaThl O rogaM o0ydeHus;

 cozepxanue y4eOHOro npeamera « DU3KKa» MO rogaM o6yueHHs.

®u3ika Kak Hayka O Haubojee OOIMX 3aKOHAX IPHPOIBI, BBICTYIass B
Ka4ecTBe y4eOHOro MpeaMeTa B MIKOJE, BHOCHT CYIECTBEHHBIH BKJIAJ B CHCTEMY
3HaHU# 06 okpyxatommeM mupe. ILIkonbHbIH Kypc Gu3nky — CHUCTEMOOOPA3YIOMIHiA
AJIs €CTECTBEHHO-HAYYHBIX y4eOHBIX NPEIMETOB, MIOCKOIbKY (DPU3MYECKHe 3aKOHBI
Jie)KaT B OCHOBE IIPOLECCOB W SBICHHWM, H3y4aeMbIX XHMHEH, Ouoioruei,
¢usuyeckoit reorpadmeit u actpoHommued. Mcronp3oBaHWE M AKTHBHOE
MPUMEHEHHe  (M3MYECKUX 3HAHHMH ONpeNeNseT XapakTep M  pa3BUTHE
pa3sHOOOpa3sHBIX TEXHOJOTMH B clepe BHEPreTHKH, TPAHCIOPTa, OCBOEHHUS
KOCMOCa, IOJyYeHHs HOBBIX MaTepuajioB C 3aJaHHBIMU CBOMCTBAMH W JPYTHX.
W3yyenne (U3MKH BHOCHT OCHOBHOM BKIaJ B (DOPMHUpPOBAHHE €CTECTBEHHO-
HAayYHOH KapTHHBI MHMpa oOydaromuxcs, B (OPMHUPOBAHHE YMEHHH NPHMEHSTH
HAY4YHBIH METO/I [I03HAHUS [IPH BHINIOIHEHHH UMH Y4eOHBIX HCCIIeIOBAHMIA.

B ocHoBy xypca ¢usuxu /Ui ypoBHS cpeaHero obimero obpasopanus
TIOJIOXKEH « pAA  HIeH, KOTOphIE MOXHO pacCMaTpUBaTh Kak NPHUHIUIE €ro
NOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBHM C Hell Kypc sBisercs JIOTUYECKH
3aBEPIIEHHBIM, OH COIEPIKUT MATepHaN U3 BCeX pasNesnoB (GHU3NKH, BKIIOYaeT Kak
BOTIPOCKI KIIACCHYECKOM, TaK U COBPeMEHHO] ¢buzuky.

Hoes zenepanuzayuu. B COOTBETCTBHM C HeH Marepuan Kypca ¢usuku
00beIMHEH  BOKpyT dusuyeckux Teopuit. Bexymum B kypce smusercs
$bopmupoBanme npencraBienuii o CTPYKTYPHBIX YPOBHSX MAaTepHH, BEIIecTBe 1
noie.

Hoes cymanumapuzayuu. EE peamuzanus IIpearoyiaraeT HCHOJB30BaHHE
TYMaHHTapHOTO MOTeHNMana (DH3HYeCcKOi] HayKH, OCMBICICHHE CBS3M pasBHUTHS
Gusexn ¢ passutmem obmiectBa, a Takke ¢ 'anonosapemecmn,
HPABCTBEHHBIMH H SKOJIOTHYECKHMH MPo6ITeMamu.

Hoes  npuxnaonoii Hanpaenennocmu. Kypc — dusuku npejrnonaraer
SHAaKOMCTBO C IIMPOKHM KPYI'OM TEXHHYECKHX K TEXHOJIOTUMECKHX NPHIIOKEHMIE,
H3yYeHHBIX TEOPHIi H 3aKOHOB. '

Hoes  sxonozuzayuu PCAlU3yeTCs TMOCPEICTBOM BBENEHHS HJIEMEHTOR
CONCPXKAaHHS, IIOCBAIEHHBIX SKOJOrHYECKAM npobiemam  coBpeMeHHOCTH,
KOTOpBIC CBfA3aHBI C Pa3sBUTHEM TEXHHUKH W TEXHOJIOTHH, a Takxke 06CYXKIeHus
npo6JieM panroHaIEHOrO TPHPOZOTIONB30BAHHS U IKOJIOTHIECKOM 6e30MacHOCTH.

CrepxHeBbIME 571eMeHTaMK Kypca (u3uku Ha ypoBHe cpemmero ob1ero
00pa3oBaHus SBISIOTCS (U3HYecKHe Teopur ((popMupoBanue npeacrapneHuit o
CTPYKTYpe NOCTpOeHHsI pU3MUECKOii Teopuwu, POJIH (pyHIaMEHTANBHBIX 3aKOHOB U
TIPUHIMIIOB B COBPEMEHHBIX  IIPEACTABICHHSX o NIpHpOAE, TrpaHHMIax
[IPAMEHUMOCTH TEOpHii, IS ONUCcaHHS CCTECTBEHHO-HAYYHBIX SBICHHH u
IPOLIECCOB),

(11 CHCTeMHO- e TeNbHOCTHEIA NOAX0N B Kypee Qusnku peanusyercs npexae

BCEro 3a CuYéT opraHM3anuu SKCIIEPUMEHTAIBHON [I€ATeIbHOCTH obyuaromuxcs.
s 6a3oBoro  yposus Kypca (QUSHKH — 3T0 HCHONB30BaHMe CHCTEMBI
GpoHTANBHBIX KPaTKOBPEMEHHBIX 3KCHEPUMEHTOB M nabopaTopHEIX pabor,
KOTOpEIC B nporpamme no ¢usuke o6beHHEHE! B OOWMil CIIHCOK yueHHdecKux
paKTHYeCKuX paGoT. Beinenenne B ykasammom epeHe 1abopaTopHEIX pabor,
TIPOBOMMMEIX  JUIS  KOHTPONS M  OLIEHKH, OCYIIECTBIISAETCS  YYaCTHHKAMM
00pa3oBaTebHOro mpouecca MCXOAA U3 OCOGEHHOCTEH MNIaHWpOBaHUs U
OCHallleHus KabuHeTa (HU3UKH. Ilpu  stom obecrnieunBaercs OBJIaIECHHE
00y4aloIMUMuUC yMeHUsIMu IPOBOZUTE KOCBEHHbBIE H3MEPEHHS, HCCIEIOBAHMS
3aBUCHMOCTe# (HM3UYECKNX BeIWYMH U [IOCTAHOBKY OMBITOB IO IPOBEPKE
IIPEIOXKEHHBIX THIIOTES.

Bonbuioe BHuUManme ypensercs PCIICHUIO PACYETHBIX M KAaYeCTBEHHBIX
3ajad. Ilpu stom s pacuérueix 3amaq [IPHOPUTETOM SBJISIOTCS 3a[aYé C SBHO
38/1aHHOM (u3KIecKoit Mozienbio, TIO3BOJISIOIME IIPUMEHSTD M3yYeHHBIE 3aKOHBI |

s



3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca, Tak W MHTerpupys 3Hanus us
Pa3HBIX pasnenos. [lis KauecTBeHHBIX 3anau [IPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
O0OBSICHEHHE NpOTeKaHUs busnueckux snenmit u TPOLIECCOB B OKpyxkatommieii
KH3HH, Tpebyiomue BbIGOpa (usnyeckoit Momenu s CHTYyallHH IPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanusimu  ®I'OC COO MaTepUaIbHO-
TEXHUYECKOMY obecnedennro y4ye6HOro nporiecca  6a3oBbIi  ypoBeHs Kypca
(usuku Ha yposHe CpenHero obiwero obpasoBanus 1omKeH H3y4aThCs B YCIIOBHUSX

Heobxoxumoe nabopaTopHoe o0opynoBaHHe 1A BBIMONHEHHs YKa3aHHBIX B
IporpamMme 1o ¢u3nKe yyeHuueckux NMPaKTHIECKHX paboT U eMOHCTPALMOHHOE
obopyznosanue. iin ikl

HemoncTpannonsoe obopynosanue dopmupyercs B coomm ‘_-'c #ﬁ?
TIPUHLMIIOM MMHMMAIBHOM  NOCTATOYHOCTH H obecrieunBaer MOCTaHOBKY
NEPEYHCICHHBIX B IpOrpaMMe o ¢usnke KmoueBsx AEMOHCTpauui  [yist
HCCIICNIOBaHUsT  M3y4aeMBIX  SBJCHHH | IIPOLECCOB,  SMIIHPHYECKHUX ¥
byHnnamenTansHBIX 3aKOHOB, X TEXHHYECKHX IIPUMEHEHMIA.

Jlaboparoproe obopynosanue s YHCHHYECKMX NPaKTHYECKUX pabor
dopmupyeTcs B BHie TemaTHueckux KOMILICKTOB U obecnieunBaercs B pacuére
OZHOrO KOMIUIEKTa Ha JByX obyuarommxcs. Temaruueckue KOMIIJIEKTEI
1abopaToOpHOTrO  06OPYIOBAHMS JIOJKHEL OBITH TOCTpOEHBI Ha KOMILIIEKCHOM
HCTIONIb30BaHMM aHANIOTOBBIX M LHU(POBBIX npubopoB, a Takxke KOMIIBIOTEPHBIX
M3MEPHUTENIbHBIX CUCTEM B BUJE HU(DPOBBIX nabopatopwui.

OcHoBHBIMHE LETSIMU M3y4eHHs] (PU3HKH B 00IEM 00pa3oBaHuM ABISIOTCS:

e ¢opmupoBanue HHTEpeca M CTpemyleHHs OOYYalommxcs K Hay4YHOMY
H3YYCHHIO NPUPOJBL, Pa3BHTHE HX UHTE/IEKTYaJIBHBIX ¥ TBOPYECKHX
crioco6HOCTEIH; .

* | Pa3BHTHE Mpe/CTaBIeHHH O HayYHOM MeTOZIe TIO3HAHUS 1 popmupoBanue
HCCIIE/0BATEIIECKOr0 OTHOMICHHS K OKPYKAOIIHUM SIBIICHUAM;

* (opmupoBanue HayyHOro MHPOBO33DEHHS KaK pe3ysbTaTa H3ydeHus
OCHOB CTPOCHHS MaTepHy U (yH/aAMEHTATBHBIX 3aKOHOR ¢u3uKy;

e (opMupoBaHHE yMeHHE OGBACHSTE ABIICHHA C HCHOJIB30BaAHHEM
(usnaeckux 3nanmit u HaY4HBIX J0Ka3aTebCTB;

 (dopMmupoBaHHe NpencTaBiIeHHH o pomu Gu3MKH 1718 pasBuTHs APyTHX
CCTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIL.

HocTmxenue stux Leje obecrieynBaeTcs PCLICHHEM ClIENyIOLIMX 3a1a4y B

TIpOLiecce H3yveHUs Kypca (GHU3NKU Ha YpOBHE cpeziHero obuiero o6pa3zoBaHus:



* nOpuobpeTeHMe  cucTeMmsl  3HAHMI] 00  obmmx  (usmueckux
3aKOHOMEPHOCTSIX, 3aKOHAX,  TeopHsX, BKIIOYas ~ MexaHuKy,
MOJIEKYTAPHYIO  hu3HKYy, J/IEKTPOMHAMHUKY, KBaHTOBYIO busuky u

* ¢opmupoBanue ymennis NIPUMCHATL  TEOPETHYECKHE 3HaHMs JUIst
OOBACHEHMS (M3MYECKHX  sBICHMIL B TpUpOAC ¥ i npHHATHS
TNPaKTHYECKUX PELIEHHH B TOBCETHEBHOIN XKH3HHU;

® OCBOCHHE CIOCOGOB pEWICHMS pa3NmUYHBIX 3ala4 C SBHO 3aJaHHOIl
dusmgeckoii MOZEIIBIO, 3ana4, mnoxpasyMeBarommx CaMOCTOSTENIbHOE
co3nanue puznyecKoii MOZ€lH, a/leKBaTHOM yCIIOBHSIM 3a7a4m;

* TOHHMaHWe (DU3UYECKHX OCHOB W TIPUHLMIIOB NEHCTBHS TeXHUYECKHX
YCTPOHCTB M TEXHONOTHYECKHX TIPOLECCOB, UX BIMSHHS Ha OKPYKalOIIyo
Cpeny;

® OBJIaJICHHe METONaMM CaMOCTOSTEBHOIO IUIAHUPOBaHHsl M TPOBEHEHHUS
du3ugeckux IKCIIEPUMEHTOB, aHANM3a W MHTEpIpeTaIHy HHpOpManmy,
ONPENEICHAS JOCTOBEPHOCTH MOMTY4EHHOrO pesyJbTara; :

® COSAaHMe yCNOBHH IS PAa3BUTHS yMEHMIA npoemo—accnenonaTenLcIeoﬁ,‘
TBOPYECKOH fesTensHOCTH.

Ha wusywenue ¢usuku (6asoBEli ypoeHs) na YPOBHe cpenHero obmero
o6pasoBaHus oTBoHTCH 136 yacop: g 10 knacce — 68 gacos (2 yaca B Henemo), B
11 xacce — 68 uacos (2 4aca B Hememo).

Ilpennaraemerii B lporpaMme 1o ¢u3KKe nepeueHs nabopaToOpHBIX W
NIPAKTHYECKUX paboT sBisgercs PCKOMCH/IOBAaHHBIM, YYHTENb ejaer BeIGOp
TMPOBE/ICHHS  1abOPaTOpHBIX paGoT M OMBITOB c Y4ETOM HHIMBHIyaTEHBIX
ocobeHHOCTEH obyvarommxcs.




COAEPXAHUE OBYUYEHUSI
10 KJIACC

Pasnen 1. ®usuxa n METOAbI HAYYHOI'0 NO3HAHHUS

®usnka — Hayka o npupone. Hayunsle MeTomsl mo3uamms OKpY KaroIero
mupa. Pombs skcnepumenta u TeOpuH B mpoliecce MO3HAHUS HIPHPOJIBI.
KenepumenT B dusnke,

Mopenuposanue dusnueckix SIBJICHUH W TIPOLIECCOB. Hayunbre runoressr.
Dusnyeckue 3aKOHBI Teopuu. I'paHuusl npuMennMocTH (usnyeckux 3akoHOB,
[Ipuanun coorsercTaus,

Pons u Mecto dusuku B (bopmupoBanuu COBPEMEHHOH Hay4HON KapTHHEI
MHPpa, B IIPaKTHYECKOH NeATEeTbHOCTH O,

Hemonempayuu

AHaJIoroBele ¥  1H(ppPOBBIE M3MEpHUTE/IbHBIE IPUGOPEI, KOMITBIOTEPHEIE
JATYHKH.

Paznen 2. Mexanuxa
Tema 1. Kunemamuxa
Mexanndeckoe npmxenwue. OTHOCHTENBHOCTSE MEXaHUYECKOr0 JBHIKEHHUS.,
Cucrema orcuéra, Tpaexropus.

Ilepememenue, cxopocts (cpeanss. ckopocTs, MTHOBEHHAsA  CKOPOCTB) W

ycKopeH#e MaTepuanbHON TOYKM, MX NpPOEKUMH Ha OCH CHCTeMbI KOOpAMHAT.
Crnoxenne nepeMewmenuii u CIIOXXEHHE CKOPOCTEIA.

PasHOMepHOE U PaBHOYCKOPEHHOE NpsAMONIHHEHOE aBMXeHHe, | paduku
3aBHCHMOCTH  KOOPAMHAT, CKOPOCTH, YCKOpeHMs, IIYTH H MNepeMeIeHus
MaTepUajbHOM TOYKH OT BpeMeHH.

CBobGonHoe mazgenue. Yckopenue cBo60aHOrO rnajeHus.

KpuBonuneiinoe ABWKeHHE. JIBMkeHuHe MaTepUallbHOM TOYKH 110
OKPYXKHOCTH C TIOCTOSIHHOM 110 MOZYJTIO CKOPOCTBIO. YIIioBas CKOpPOCTB, THHEHHas
CKopocTs. Ilepuon u yactora o6pamenus. Llentpoctpemurensuoe YCKOpeHue.

Texunueckue ycrpoiictea u MPAKTHIECKOe MPUMEHEHHE: CIHAOMET,
ABI)KCHAE CHAPATIOB, IIETIHBIE M PEMEHHEIE TIepeayn.

Hemonempayuu

Mozens cucremsr orcuéra, HITIOCTPalisl KHHEMATHYECKHX XapaKTEePHCTHK
ABHDKEHHSI.

' IIpeo6pasosanmue npmxenuii HCIIOJIb30BAaHHEM IPOCThIX MEXaHH3MOB.

Ilapenue ten B Bosayxe u B Pa3peKeHHOM NPOCTPAHCTBE,

HaGmonenne nsmwxenns rena, Gpommensoro mox yrmom TOPHU30HTY H
TOPH30HTAJIBHO.



HUsmepenne yckopenmust cBo60HOro0 najeHus.

Hanpasnenne cxopocty npu nemkennu no OKPYXHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabome:

W3yyenne HepaBHOMEPHOIO NBUIKEHHUS C LEJIBIO OIpe/iesIeHUs] MIHOBEHHOI!
CKOPOCTH.

Hccnenosanue cootHomenus MEXIY NyTAMH, NPOHAEHHBIMH TEJIOM 3a
TOC/eAOBATE/IBHBIE PABHBIC TPOMEXYTKM BpEMEHH IIPH  paBHOYCKOPEHHOM
ABIKCHHH € HAYATILHOH CKOPOCTBIO, PaBHO# HyIIIO.

Hsyuenue nsmxenus IIapyUKa B BA3KOM XHIKOCTH.

. Msyuenne npmkenns Tena, 6powennoro TOPH30HTAIIBHO.

Tema 2. Junamuxa :

Ilpuauun  orsocutensHocTn  amunes. IlepBeiii  3akom  HeioToHa.
HWuepuuansHelie cucreMsr otcuéra,

Macca tena. Cuna. ITpunuun Cynepnosuiuu cui. Bropoit 3akon Hmmna vy

AJI MaTepranbHo# Touku. Tperwit 3akon Heorona s MaTepHaILHEIX TOYeK,
3akoH BceMupHOro TsroTeHms. Cuia TsOKeCTH. IlepBas kocmuueckas
CKOpPOCTE.

Cuna ynpyroctu. 3akon I'yka. Bec Tena.

Tpenwe. Bunst tpenus (moxos, CKONIbXCHUSA, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuila TpeHUs! CKOJIbXKEHUS U CHia TpeHus 1nokos. Koaspuuuenr Tpenus.
Cuna conpoTHBIEHHS TIPH ABMXKEHUH Tea B XKHUAKOCTH WJTH rase.

IloctynarensHoe u BpamatensHoe ABWKEHHE abCOMOTHO TBEPAOTO Tena.

MomenT cunbl oTHOCHTENBHO OCH BpamieHus. Ilnedo cumel. VYenosus
paBHOBecHs TBEPAOIO Tea.

Texuuueckne  yctpoiictea u TPaKTH4eCKOe:  PUMEHEHHE: IOMIUMNHEKHY,
ABHKEHHE HCKYCCTBEHHBIX CIIyTHUKOB.

Hemonecmpayuu

SBnenue uHepuum.

CpaBHenue Macc B3aumozeicTByrOmuUX Te,

Bropoii 3axon HeioTona.

H3mepenue cu.

Cnoxenwue cun.

3aBUCHMOCTB CHIIBI YIIPYTOCTH OT JaedopMarum.

Hesecomocts. Bec tena npu YCKOPEHHOM NOABEME U NaJIeHHH.

CpaBHeHue CHil TpeHUs [IOKOSI, KaueHus U CKOJIb)KEHHS.

YcnoBust paBHOBeCHs TBEPIOTO Tena. Buist pPaBHOBeCHH.

YVuenuueckuii sxcnepumenm, nabopamopnvie pabomut

Wsydenne npmkenus 6pycka 1o HAKIOHHOM MIOCKOCTEL



Hccnenopanue 3aBucumoctu cuy YHIPYTOCTH, BO3HHKAIONMX B NPYXUHE U
PE3HHOBOM obpasuie, oT ux aepopmarm.

Hccnenosanue  ycioswii PABHOBECHS  TBEPLOrO Tema, HMelomero ock
BpallleHus.

Tema 3. 3akonw coxpanenus ¢ MeXaHuKe

WMmynec marepumanshoit Touxy (Tena), cucTemsi MaTepHAIbHBIX TOYEK.
Wmnynee cunel u usmenenue HMIyTbca Tena. 3aKOH COXpaHeHHs HMITYJIbCA.
PeaxtuBHOe nBmxenne.

Pabora cumbl. MomsocTs cum,

Knneruueckass sneprus MaTepHanbHOK ToukH. Teopema 06 HU3MEHEHHH
KUHETUYECKOM 3HEpIuu.

INoreHumansuas SHeprus. [Morenuuanshas SHEprus yIpyro
AeOPMHUPOBAHHOM TPy KUHEL [lorenuuansuas  sueprus Tela
NOBEPXHOCTH 3emuu. T, (G

Horenumansusie w  menoremumanshpe o Cemsp ¢

HEMOTECHIIMAJIBHBIX CHJI C H3MEHEHHEM MeXaHUYeCKOif SHEPruM CHUCTEeMBI TeJI

3aKOH COXpaHeHHs MeXaHHIEeCKO SHEPI'uH.

Yupyrue u neynpyrue CTOJIKHOBEHHS].

Texuwueckue ycrpoiictea u NMPaKTHIECKOe NMpPHMEHEHHe: BOIOMET, Komeép,
NIPY>XHHHBIH ITUCTOJIET, IBHIKEHHE paxer.

Hemoncmpayuu

3aKoH coxpaHeHus HMITyJIbCA.

PeaktuBHOe nBIXKEHME.,

INepexon norennmansHoi OHEPriH B KHHETHYECKYIO U 06paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabome:

Usyuenne abcomorno HEYIIpYroro yjgapa ¢ IOMOIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MasATHHKOB.

Hccnenosanue csisu PabOTEI CHIbI ¢ M3MeHEeHHeM MEXaHHYeCKO#i >Hepruu
TeJia Ha IPHMepE PacTMKEHUs PE€3MHOBOIO XryTa.

: VI
Pasnen 3. Monexynspuas ¢puzuka u TePMOAHHAMMKA

Tema 1. Ocnoen MONEKYNAPHO-KUnemuueckoii meopuu

OcHoBHEIE MonOXeHUs MOJIEKYIAPHO-KMHETHYECKOH TEOPHH M HX OIBITHOE
obocHOBaHKe. BpoyHOBCKoe nBuKeHHe. Muddysus. Xapakrep neuxenus u
B3aHMOZICHCTBUS 4acTHIl BemectBa. Monenu CTPOCHHUA ra30B, >XHAKOCTEH H
TBEPABIX TN U OOBACHEHHE CBONCTR BELIECTBA Ha OCHOBE 3THX Mozenei. Macca u
pasMepel Monieky. KonnuecTBo Bemectsa. [TocTosuuas ABorazpo.

Tennosoe pasroBecwe. Temmneparypa u eé u3mepenue. Illkana Temneparyp
Llenscus.

e
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Mozens  upeamsroro rasa, OcHoBHOEe  ypasHenue MOJIEKYJISAPHO-
KHHETHYECKOH TEOPHH MMEealbHOro rasa. A6conoTHas TeMIepaTypa Kak mepa
CPEAHEH KHHETHYECKOH SHEPruH TemIoBoro ABIKCHMS 4YacTHL rasza. Illkana
‘Temneparyp Kenbsuna. ['a30B5ie 3aK0HAT Ypasneune Merijie; eeBa—Kianeiipona,
3akon [lansToHa. Msonponeccsr B naeansnom rase c [IOCTOSIHHBIM KOJIMYECTBOM
BemecTsa. I'papuueckoe mnpescrapnenue H30MPOLECCOB: H30TepMa, H30XOpa,
u300apa.

Texnuueckue yctpoiictea u IIPAaKTHYECKOE MpPUMEHEHHE: TEpMOMeTp,
Gapomerp.

Hemonempayuu

OnbiTel, nokasbiBaromMe AUCKPETHOE CTPOECHHE BElIEeCTBa, dororpapun
MOJICKYJI OpPraHHYECKHX COeIMHEHHT,

Omnsite 0 I y3uu KuaKOCTeH 1 ra30B,

Mopzens 6poyrosckoro asmxenus.

Mogens onsita lrepHa.

OmsiTHl, JOKa3bIBaIOLIHe CYLIECTBOBaHHE MEXMOJIEKYIAPHOIO
B3aUMO/ICHCTBHS. -

Mogens, unmoctpupyromas TPUPOLy JABNICHHS ra3a HA CTEHKH cocyna.

OnwiTs, wumocTpHpyIONMIHE YPaBHEHHUE  COCTOSHHS HACATLHOIO rasa,
H30IIPOLIECCEHI.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabome:

Onpenenenne maccer BO37lyXa B KJIaCCHOM KOMHATe Ha OCHOBe HU3MEpEeHHUI
00bEMa KOMHATEI, [aBlIEHUS 1 TEMIIEpaTyphl BO3/yXa B HEll.

Hccrnenosanue 3aBucumocty MEXly NapaMeTpaMK COCTOSIHUS Pa3peXeHHOro
rasa.

Tema 2. Ocnoevr mepmodunamuru

TepmonuHamuyeckas cucrema. BuyTpenusst sneprus TePMOIHHAMHYECKOH
CHCTEMBI H CLIOCOOE! €€ n3MeHeHus. KommuecTso Termios: 1 pabora. BHyTpennss
SHCPrHs  OJAHOATOMHOIO  MIEANBHOIO  rasa. Bunet  temnonepenaun:
TCILIONIPOBOIHOCTD, KOHBEKIINS, U3TydeHue. Y aenpHas TEIUIOEMKOCTh BEILeCTBa.
Komuyectso tennorsr npu TeIuIoNnepeaaye.

Ilonsitue 06 amuabarnom Tnpouecce. Ilepsbiii 3akoH TepMoaMHAMEKH,
IIpumenenue mepsoro sakoma TCPMOAMHAMUKH K. H30HponeccaM. I'papuueckas
HHTepnpeTaius paboTsl rasa, _

Bropoii 3akon Tepmoaunamuiu. Heobpatumocts nponeccor B IpUpose.

Tennosele  MmammmngL, Ilpuauuner  pefictBus  Temoserx MalluH.
IIpeo6pasoBanus sHepruM B TeILIOBEIX MamnHax. Koadduument nonesnoro
AEACTBUS TEIJIOBOH MalIMHEL [uxn Kapro u ero K02 duImeHT nonesnoro
JEHCTBHUSA. DKOJIOrHYecKue poOJIeMbl TEIJIO9HEPTreTHKH.



Texunaeckue ycrpoiictea u [IPAKTHYECKOE TNpPUMEHEHHEe: JBHraTen:
BHYTPEHHETO Cropausi, GbITOBOI XONOIMIBHHK, KOH/IMLIOHEP.

Hemoncmpayuu

W3menenne BHyTpenneii SHEPruM Tena MpH COBEPIEHMM pabOTH: BEITeT
NpoOKK W3 GYTBUIKM NOA jelicTBHeM CHATOro BO3NyXa, HarpeBaHue >pupa B
JIATYHHOHR Tpy6Ke Iy TéM TpeHus (BHJIEOI[CMOHCTpal[HH).

Wsmenenue BuyTpenneit SHEPruH (TeMIeparypsl) Tena TIpY Teruionepenaye.

OmsiT 1o anuabaTHOMy —pacuIMpeHHio BO3ZyXa (OHBIT C BO3MYMIHEM
OTHHBOM).

Mozenu napoBoit Typ6uns!, 1BHraTens BHYTPEHHEIO CroOpaHusi, peakKTHBHOI'O
JABHTaTEeJIs.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabome:

H3smepenue yzensHol TemmoémkocTy.

Tema 3. Azpezamnsie cocmonnus éewecmea. Daszoevie nepexodnt

ITapoo6pazoBanue u KoHAeHcanus. Mcnapenne u kunenne. A6comorHas %}
OTHOCHTE/IBHAS BIIAXHOCTh BO3AyXa. HachkimeHHE nap. VYiensHas Temora
napoo6pa3oBaHus. 3aBHCHMOCTS TEMIIEPaTypbl KUIIEHHUS OT NaBJICHHUS.

TBépnoe teno. Kpucrammueckue u amop(HBIe Tena. AHHM30TpONHUS CBOMCTB
Kpucramnos. Xunkue kpucramisr. CoBpemennsie matepmansr. ITiasrenue U
KpUCTaTH3aLKs. ¥ IeIbHAas TeIIoTa MIaB/Ie s, Cy6numarms.

YpaBHeHue TemoBoro 6ananca,

Texuuyeckue ycrpoiictBa u NPaKTH'IECKOE ' IIPUMEHEHHUE: TUIPOMETp W
TICHXPOMETD, KJIOPUMETP, TEXHOJIOTHH IIONyYEHHs COBPEMEHHBIX MaTepHaJIOB, B
TOM YHCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Hemonempayuu

CBolicTBa HACKIIIEHHBIX 1apOoB.

Kunenue npu nonmkensom JIaBJIEHUH.

Crioco6s1 u3mepenus BraxHoCTH,

Habmonenune narpesanus u miasnenus KPHCTAJUTMYECKOr0 BEIECTRa.

HeMoHCTpanus KPHUCTAJIJIOB.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabome:

M3mepenne otHOCHTeNBHOI BlaXHOCTH BO3/yXa.

Pa3nen 4. Inexrpoxunamuia
Tema 1. Inekmpocmamuxa
Onextpuszaums Te. Onextpuyeckuil 3apsn. J[sa BHNIa 3JIEKTPHYECKUX
3apsanoB. IIpoBomHuKH, AuMANEKTPHKM u NOJTYTIDOBOJHUKH. 3aKoH COXpaHeHHUs
SIICKTPHUYIECKOro 3apsija. i
Bsaumoneiictsue 3apsnos. 3axon Kynona. Toueunsiii SNIEKTPUYECKHH 3aps,
Onextpuyeckoe rmoe. Hanpsokéarocts  anextpuyeckoro  momns. IMpuHun



Pabora cun J/CKTPOCTATHIECKOro  mons.  [loTeHmuan, Pasnocts
noTeHuuanoB. IIpoBoguuky u AMJICKTPHKA B 3JIEKTPOCTATHIECKOM IO,
JlmdnekTpryeckas nponunaemMocts,

OnexkTpoémMKocTs. Konzencarop. Dnexrpoémiocts TIOCKOro KOHJeHcaTopa.
OHEprus 3apsKeHHOro KOHJIeHCaTopa.

Texuuueckue ycrpoiictea u NIPAKTHYECKOE IpUMEHEHHe: 3JIEKTPOCKOII,
JJICKTPOMETD, 3IIEKTPOCTATHYECKAs 3aluTa, 3a3eMiIeHHe 3EKTPONPUOGOpPOB,
KOHACHCATOp, KOMUPOBAIbHBIH anmapar, CTpyHHbIH IpuHTep.

Hemoncmpayuu

YcTpo#cTBo u npuHImMn neficTais JJIEKTPOMETpa.

Bsaumopeiicteue Ha3JIeKTPH30BAHHBIX TeJl.

OneKkTpuYeckoe moje 3apSHKEHHBIX TeJl.

IIpoBonuuKy B snexTpocTaTHYeckom nosne.

Onexrpocratuyeckas samura.

HusrexTpuky B anekTpocTaTHueckoM moje.

3aBHCHMOCTB  3NIEKTPOEMKOCTH ILIOCKOro  KOHJeHCAaTOpa OT IUIOWANH
[UIACTHH, PACCTOSHHUS MeX/ly HUMH U TU3JIeKTPHUECKOit IIPOHHULIAEMOCTH.

OHeprus 3apsKeHHOro KOHJIEHCaTOpa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabome:

HM3mepenue anextpoémrocTy KOHJIeHcaTopa.

Tema 2. Hocmonnnsiii dnekmpuneckuu mox. Toku 6 paznuunsix cpedax

ONeKTpUYECKuii TOK. VcnoBus CYHICCTBOBAHUS 3JIEKTPHYECKOI0 TOKA.
Hcrounnku Toka. Cuna Toka. ITocToSHHEL TOK.

Hanpsixenue. 3akon Oma JUIS y4acTKa Lelu.

Onexrpuueckoe COTIPOTHBIIEHHE. Y IeNbHOE  CONPOTHBICHHE BeIleCTBA.
IocnenosarensHoe, fapajlie/IbHOe, CMEeIIaHHOE COeMHEHHE IPOBOTHAKOB,

Pa6ora ONEKTPUYECKOI0 TOKAa. 3aKkoH Ibxoyns—Jlenna. MomnocTs
3JIEKTPUYECKOr0 TOKA.

ONEKTPOABIXYINAS CHla 1 BHYTPCHHEE CONPOTUBJICHHE HCTOYHHKA TOKA,
3axoH OMa 15 monHOMH (3amMKHYyTOIT) anekTpHYecKoit uenu. KopoTkoe 3ameikanue.

ONEKTPOHHAS  IPOBOAMMOCTE TBEPABIX ~ METAIOB.  3aBHCHMOCTE
CONPOTHBJICHHS METAIIOB OT TEMIIEPATYPBI. CeepxnposoaumocTs.

ONeKTpUYECKHI TOK B BaKkyyme. CBOKMCTBa 3/1eKTPOHHBIX ITyYKOB.

INomynpoBogauky. CobcTBennas H  IpUMECHas  MPOBOJUMOCTH
TonynpoBoaHKKoB. CBoiicTBa p—n-niepexoza. INonynpoBoauukossie pHUOOPEI.

OneKTpu4eckuii Tok B PacTBOpax ¥  paciulaBaX  3JIEKTPOJHMTOB.
NEKTPONHUTHYECKAS JUCCOLMAIIH. Onextponus.
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ONeKTpUYeCKuit TOK B rasax. Camocrostensubii 1 HECaMOCTOATeNbHbIH
paspsan. Monuus. [Tnasma.

Texuuueckue YCTPOHCTBA M mpakTHYecKoe IpUMeHeHue: - amnepmerp,
BOJIBTMETD, peoCTaT, HCTOYHHKH TOKa, 3JIEKTpOHArpeBaTe/ILHbIe npubopEI,
SJIEKTPOOCBETHTENbHBIE NIPHGOPEL, TEPMOMETp CONPOTHBIIEHN!S, BaKyyMHBIN IHOp,
TEPMHCTOPEI X HOTOPE3UCTOPEL, TOJTyIPOBOAHUKOBBIH JUOJI, rajlbBaAHKKA.

Hemoncmpayuu

HM3mepenue cunbr Toka u HarpspKeHHs!.

3aBHCHMOCTH CONPOTHBICHHS UHIHHOPUYECKHX TIPOBOJHUKOB OT JUIHHBI,
IUIOIIAIM ITONIEPEYHOr0 CEYEHUS | MaTepuaia.

Cmenannoe coequnenne IPOBOTHUKOB.

Ilpsimoe  u3mepenue SNEKTPOABIKYyIeH cumbl.  Kopotkoe 3aMbIKaHHe
TalIbBAHUYECKOI0 3JIEeMEHTA M OLIeHKa BHYTPEHHEIO CONPOTHRIICHHS.

3aBHCHMOCTB COTIPOTHBIEHHS METaJLIIOB OT TeMIIepaTypélL.

Iposomumocts snextponuTos. G ¢

HckpoBoii paspsi u [IPOBOAHMOCTH BO3/[yXa.

Onxocroponnss nposoauMocTs avoja.

Yuenuueckuii sxcnepumenm, nabopamoprsie paboms:

M3yuyenune cMemannoro coenunenus PEe3HCTOpPOB.

Hzmepenue SJIEKTPOJIBHIKYIICH CHJIBI MCTOYHHKA TOKA M ero BHYTPEHHEro
CONPOTHUBJIEHHS.

Hab6monenue snexrponusa.

Mexnpeamernsie cBsizn

Msyuenne kypca dmsuku 6a30Boro YpoBHs B 10 kmacce ocymectsisercs c
YY€TOM colepiKaTenbHbIX MEXTIPEIMETHBIX CBA3edl ¢ Kypcamu MaTe€MaTHKH,
Guonoruu, xumum, reorpapuu ¥ TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, cszamnpe C H3YYCHHEM METO/OB HAYYHOIO
MTO3HAHMS: SIBJICHHE, Hay4YHbIH ¢axT, runoresa, ¢dusnyeckas BEIMYHHA, 3aKOH,
Teopusl, HabIOIeHHe, IKCIIEPHMEHT, MOZ€IMpoBaHKe, MOZIEITh, H3MEPEHHE.

Mamemamuka:  pemenue  cuctemss YPaBHEHUH, nuHelHas GyHKums,
napa6ona, runep6ona, ux rpaQuKu u CcBolicTBa, TPUIOHOMeTpUYEcKHe (yHKIHH:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXK/ECTBO,
BEKTOPBI M MX NPOEKIMU Ha OCH KOOP/IHHAT, CIIOKEHHE BEKTOPOB.

bBuonozus: mexanmueckoe ABHXXEHUE B XKHMBOH mpHpoje, mupdysus, OCMOC,
TEINIOOOMEH XKHBBIX OPraHH3MOB (BuIBI Terionepesaum, Temmosoe paBHOBecue),
SJEKTPHIECKUE ABICHUS B XXUBOI MpUpoze.

Xumus: TUCKpeTHOE CTpoeHHe BEIIECTBA, CTPOCHHE aTOMOB H MOJIEKYJI, MOJIh
BEIICCTBa, MOJIIpHasi Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEN, XHUAKOCTEH H




Ta30B, SNEKTPHYECKHE CBOHCTBA MeTaiIoB, ICKTPONIUTHYECKAS QHCCOLHMALHS,
rajibBaHHKa.

.. | €OZDAGPUA; BIAKHOCTS BoayXa, BETPEL, Oapomerp, Tepmomerp. Gl

: Texnonozusn: mnpeobpasopanue ABIXEHHH C HCIIONB30BaHIEM M'eXaHﬁsMGB, ik
Y4€T TpeHHs B TexHmke, TIOMINIIHMKY, HCIIONB30BAHKHE 3aKOHA COXpaHeHHs
HMITyllbca B TeXHUKe (pakeTa, BOJOMET u ApYTHe), nBUraTen BHYTPEHHEro
Cropanwus, naposas TypOuHa, GEITOBOI] XOJIOMMIBHUK, KOHAULIHOHED, TEXHONOIMH
TMOMySEHUA COBPEMEHHBIX MaTepHaloB, B Tom HHClI€ HAHOMAaTepHaioB, W
HaHOTCXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3allMTa, 3a3eMJICHHE SJeKTPOTPHGOPOB,
KCEpOoKC, CTpyWHBI MIPUHTED, SJIEKTPOHarpeBarTesbHbIe pubOopEI,
JJIEKTPOOCBETHTEIIbHbIE TPUGOPKI, rabBAHMKA,

11 KJIACC

Pa3znen 4. dnexrpognnamuia

Tema 3. Maznumnoe none. Inexmpomaznumnasn UHOYKYun

IlocrosiHHBIE  MarHuTEHL Bzaumoneiicteue  nocrosmui MarHUTOB.
MaruutHoe nose. Bextop MmarmuTHO# HHAYKuuH. Tlpusnun Cyneprnosuuum
MarHuTHBIX nosied. JIMHuM MarauTHOM HHAYKuuK. Kapruna naawmii MarHUTHOH
HHIYKIUH TOJIS IIOCTOSIHHBIX MArHUTOB. :

MaruutHoe mone MpoBOAHKKA C TOKOM. KaprumHa mummit HHIYKIAH
MArHUTHOTO MOMS UIMHHOTO NPAMOTO IPOBOAHHKA U 3aMKHYTOI'0 KOJIBLIEBOIO
ITPOBOJIHHKA, KaTYLIKH ¢ TOKOM. OmBIT Opcrena. Bzaumoneiicteue IIPOBOTHUKOB C
TOKOM.

Cuna Amnepa, eé MOZyJIb M HallpaBJIeHHE.

Cuna Jlopenna, eé MOZyne u HanpaBieHue. J[Buxenue 3apsSKEHHOM YaCTHUILbI
B OZIHOPOAHOM MarHUTHOM moje. Pa6Gora cup Jlopenna.

SBneHne snekTpoMarHuTHOlM MHAyKUuM. IloTox BexkTopa MarmuTHON
HHIYKUMH. OJIEKTPOABHXKYINAS CHIIa MHIYKUMA. 3aKOH 3IIeKTPOMArHHTHOM
uuaykunu Qapanes.

Buxpepoe snextpuueckoe mose. ONeKTpOABUXYIas Cuia HHIYKIUH B
TIPOBOZIHHKE, IBHXXYLIEMCS [IOCTYIIATEIHHO B OTHOPOAHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenmna.

Hunyxrasaocts.  Slanenve  camommmyxum. INEKTPOIBHKYIIAS | CHNIA
CaMOHH Iy KIIHH.

OHEeprus MarHUTHOrO MOJIs KaTyIIKH C TOKOM.

DJeKTpOMaruuTHOE moje.

Texuuueckue ycrpoiictsa u IIPAKTHYECKOE TNPHUMEHEHHE: MOCTOSHHEIE
MAarHuThl, 3JIEKTPOMArHUTEHI, 3JICKTPOABUTATENb, YCKOPUTEH 3JIEMEHTAPHBIX
49aCTHL, HHAYKIHUOHHAS 1eYp.



Hemonempayuu

OmsiT Opcrepa.

Otxnonenye anexTponHoro ITy4YKa MarHUTHBIM TI0JIEM.

Jluauu HHAYKUHMH MarHUTHOT'O IOJIS.

Biaumopeiictsue npyx NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Heiicteue cuisi Jlopenua a nous: JIEKTPOJIUTA.

SIBnenne AJIEKTPOMArHUTHOM HHIYKIHH,

ITpaBuno Jlenua.

3aBHCHMOCTB SJIEKTPOABHXKYILEH CHIBI MHAYKIMA OT CKOPOCTH H3MEHEeHHs
MAarHMTHOI'O MOTOKA.

ABnenune camonnmykuyy.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabome:

Wsyyenne MarautHOrO noss KaTYIIKH C TOKOM.

Hccnenopanue neiictsus nocrosuuoro MarHMTa Ha paMKy C TOKOM.

Hccnenosanue senenus SJICKTPOMarHUTHON MHYKIHH.

Pasznen 5. Kone6auus u Bosta

Tema 1. Mexanuueckue u INEKmMpomazHummusie Konebarnun

Kone6arensnas  cucrema. CBoGonHble  Mexanuueckue KoneGaHwus.
I'apmonuyeckue xoneGanus. Ilepuon, gacrora, aMIUINTyna ¥ ¢a3a kosnebGarmuii.
IlpyxuHHBI MasTHUK, Maremaruveckuii MasTHuK. YpaBHeHHE rapMoHHYECKHX
KoneGanuit, [Tpespamenue SHEPIUH ITPU TAPMOHHYECKHX KOIeOaHUSX.

KoneGarensnpiii xontyp. CsoGommbie SJICKTPOMAarHuTHbIE KoJieOGaHus B
MACATIBHOM KONEOAaTeNbHOM KOHTYpe. AHAOrus MEXIYy MEXaHUYECKHUMH M
SJICKTPOMarHuTHEIMH  KOJIeOaHUSIMH. ®opmyna Tomcona. 3akon COXpaHEeHHs
SHEPIHH B HICATIBHOM KOJieOaTeIbHOM KOHTYpe.

Ilpencrasnenue o 3aTyxaromux xonebanusx. Brinyxnennsie MEXaHHYeCKHe
Konebanus. Pesonanc. Beinyxnennsie 3JIEKTPOMAarHUTHEIE KOJIeOaHus.

Ilepemennsiii  Tok. CuHycoumambHsI [IEPpEMEHHBIA TOK. MOIIHOCTE
NICPEMEHHOI0 TOKAa. AMIUIMTYAHOE U ACHCTBYIOLEE 3HAYEHHE CHJIBI TOKA K
HaIpPsDKeHHUS.

Tpancdopmarop. Ilpoussozcteo, nepenaya u MOTpeOIIEHHEe 3IIeKTPHIEeCcKOlt
SHEPrUH. JKOJOTHIECKUE PHCKH TIpH TPOU3BOJCTBE 3JIEKTPOIHEPIHH. Kynsrypa
HCTIO/IB30BaHKS SJIEKTPOSHEPIUH B NTOBCEAHEBHORMN JKH3HH,

Texuuueckue ycrpoiicrea u TIPaKTHHECKOE IPUMEHEHHE: DJIeKTPHYECKHM
3BOHOK, T'€HEepaTop MePEMEHHOI0 TOKA, THHHH 3JIEKTpoIiepeaay. -

- Hemoncmpayuu

Hccnenosanue napamerpoB koneGatessuoii CUCTeMBI (TNPYXHHHBIN WiIH

MaTeMaTHYECKHM MasTHUK).



Habmonenue 3atyxaromux kosne6auuii.

Hccnenosanue cBoiicts BBIHY)XXJICHHBIX KOJIeOaHHIA.

Habmopenue pesonanca.

CBo6oaHbie 1eKTpOMaruuTHbIe Kosnebanus.

OcuuiorpaMMmel (3aBHCHMOCTH CHITBI ToKa Y HalPSDKEHUS OT BPEMEHH) IJist
3JIEKTPOMarHUTHBIX KOJIeOaHui,

Pesonanc mpu mnociemoparensHoM COCIMHCHHM DEe3UCTOpa, KaTYIIKH
HHIYKTUBHOCTH M KOHJIEHCATOpA.

Mogens muaun 3JIEKTPOIIEepeaayu.

Yuenuuecxuit sxcnepumenm, aabopamopnvie pabome:

Wccnenosanue 3aBucumocty fiepuona Mansix KojnebaHuii rpy3a Ha HATH OT
AUTHHBI HATH U Maccsl rpysa.

Hccnenosanne nmnepemennoro Toka B Oemd W3 MOC/eA0BATENBHO |
COEMHEHHBIX KOHCHCATOPA, KATYIIKH 1 pe3ucTopa. :

Tema 2. Mexanuueckue u d1eKmpomaznummusie 6onHb

Mexanuyeckue BoHBI, ycloBus  pacripoctpanenus. Ilepuop. Cxopocts
PacTpOCTpaHeHUs ¥ JulMHA BONHBEL Ilomepeunbie u IIPOJIOJIBHEIE  BOJIHEL.
Hutepdepenuus u mudpaxuus Mexannaeckix BOJIH.

3Byk. CkopocTs 3ByKa. I'pomKkocTs 3ByKa. BeicoTa ToHa. Tem6p 3ByKa.

OJIEKTPOMarH|THbIE BOJHEL Y CIIOBHS H3Ty4YE€HHUS JIEKTPOMArHUTHEBIX BOJIH.
BzanmMuas opuenTtanus BeKTOpoB E, B, V B anexTpoMaruuTHOl BoHE., CaoiicTBa
SMCKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, IIPEIOMICHHE, nosspu3zanus, tupaxius,
HHTepQepeHuns. CKOPOCT 31eKTPOMArHHTHEIX BOJI,

Ilkana 31€KTPOMAarHUTHBIX BOJIH. IIpumenenne snexTpoMarHuTHEIX BOIH B
TEeXHHKE U OBITY.

IIpuHIMnBL pagrocBa3y U Te/eBUIeHNs. Pamunonoxkanus.

ONeKTPOMAarHHTHOE 3arps3HeHHe OKpYXakollIeH cpejibl.

Texnuueckue ycrpoiicrtBa u [IPAKTHYECKOE NPUMEHEHHe: My3bIKAIbHBIE
HHCTPYMEHTBI, YIBTPa3ByKOBas IHMATHOCTHKA B TEXHHKE M MEIULHHE, paznap,
PalHONIPUEMHHK, TEIEBU30D, aHTeHHA, Tenedon, CBY-meys,

Hemonecmpayuu

O6pasoBanue u pacnpocrpasenue IIOIIEPEYHBIX U MPOOJILHBIX BOJIH.

Konebmomeecs Teno xak HCTOYHHK 3ByKa.

Habmonenue orpaxenus u NIPEJIOMIICHHS] MEXaHWYECKUX BOJIH.

Habmonenne untepdepentun u Au(ppaKIHH MEXaHHIECKHUX BOJIH.

3BYKOBOIf pe3oHaHC.

Habmonenue cBsisu rpomxoctu 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH u
9acTOTOM KoyiebaHwmii.
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HUccnenoBanue  cpoiicTs JJIEKTPOMArHUTHBIX  BOJIH: OTpaxkeHwue,
TpeomMiIeHue, nonspusanys, auppaxis, UHTepepeHIus.

Tema 3. Onmuxa

['eomerpuyeckas ontuka. ITpsmonuneiinoe pacnpocTpaHeHue cBera B
OAHOpPOAHO#H cpexe. JIyd cBeta. Todyeunmii HCTOYHHUK CBETAa.

Orpaxenue ceera. 3akoHsr OTpaxkeHust cBeta. IToctpoenue usoGpaxennii B
IUIOCKOM 3epKajie.

IIpenomnenue ceera. 3akonn TpeomMieHus ceeta. AGCOMIOTHEINM MoKazaTes
lipenomienus. IlonHoe BHyTpennee orpakenme. Ilpenenbusiii yron nommoro
BHYTPEHHETO OTPa)KeHHUS.

Hucnepcus ceeta. Crioxuslif cocras Gesoro cBera. Llger.

Cobuparomue u paccenBatome uH3bl. TOHKas JywH3a. ®oxkycHoe
PacCTOAHHE M ONTHYECKAs CHJIA TOHKOM JIHHZEL Ioctpoenue M300paxeHuii B
COOHpAIOIMX ¥ PacCEeWBAIOMMX JTHH3AX, DopMyna TOHKOH JTHH3EL Yq;nwg,:v w
AaBaeMoe JINH30}. R gw "

Ilpenensr npumennMocTH reoMeTprTeckolt omrHKK. it f

BonnoBasi onruxa. Unrepdepennus  caera. Korepentnsie wucrounmiu.
YcnoBus  HabmoneHus MakCHMyMOB ¥ MHHHMYMOB B HHTEP(PEPEHIIMOHHOM!
KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. Jubpakunonnas pemétka. Yeinosue Habmonenus
[ABHBIX ~ MakKCUMyMOB IIPM MaJ€HHH MOHOXPOMATHYECKOro CBETa Ha
MU(PAKUHOHHYIO PeInéTKYy.

[Nonspu3zanus ceera.

Texuuueckue ycrpoiicrea u NPaKTHECKOe MNpUMEHEHHe: OYKH, JyIia,
¢oroanmapar, npoexHOHHEI alfrapar, MHKPOCKOII, TEeJIeCKOI, BOJOKOHHAS
ONTHKA, NU(PPAKIIHOHHAS PelETKa, HONSPOUI,.

Hemonempayuu

Ipsmonuneiinoe PacrpOCTpaHeHKe, OTpaXkeHHe W TNpeNOMIICHHE CBeTa.
Onrryeckue mpubopsr.

Ilonnoe BHyTpeHHEE oTpaxxeHue. Monens cBeToBoa.

Hcenenosanue croiicts H300paxcennit B muH3ax.

Monenu MHMKPOCKOIIa, TeJIeCKOIIA.

Habmonenune nurepdepennuu crera.

Habmonenue nudpakuuu cera.

Hab6monenue JUCIIEPCHH CBeTa.

ITonyuenue criekrpa ¢ momombio IIPU3MEI.

ITonyuenue crekrpa ¢ momomnisio AU(QPAKIHOHHON PeméTKHY.

Habmonenue nmonspusanuu ceera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomu
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H3mepenue nokasarens npenomnenus CTeKJIa.

HUccnenosanue cBoiicTs H300paXkeHMit B TMH3aX.
‘,,._._m__.\Hg@!}gmaiﬁmnepm cECTa.

Pasges 6. OcroBbi CNEeUHANbHOH TEOPHH OTHOCHTEILHOCTH

I'panuusr  npumenumocTy KJIaCCHYEeCKOM  MeXaHMKH. IToctynate
CHCHAIBHOX TEOPHH OTHOCHTEIBHOCTH: MHBapUAHTHOCTE MOJAYJS CKOPOCTH
CBETa B BaKyyMme, IPUHLUI OTHOCHTEILHOCTH OuHIITeH A,

OrHocuTensHOCTS ONHOBPEMEHHOCTH. 3aMe/lIeHHe BpeMeHH u COKpauieHue
JUTAHEI.

OHEprus ¥ HMITYJIbC PeJISITHBHCTCKOM YaCTHIIBI.

CBsi3b Maccl ¢ sHeprueii u HUMITYJIbCOM DEJIATUBHCTCKOM YacTHIIbI. OHeprus
TIOKOSI.

Pasnen 7. KanroBas bu3nka

Tema 1. Inemenmor keanmosoii onmuxu

@otonsl. Popmyia [Tianka cszu 3HEPruM POTOHA C €ro YacTOTOiA. OHeprus
U UMITyJI6C oTOHA.

OrtxkpeiTre U uccnenosanue horoaddexra. Omsirei A. I'. Cronerosa. 3aKoHEI
(orospdexra. Vpasuenue Ditnmreitna Ans, horoatdexra. «Kpachas rpaHMIay
doroaddexra.

Hasnenue csera. Onbirsr I1, H. Jlebenena.

Xumuyeckoe neicTBue cBera.

Texnmueckue ycrpoiictea u NPaKTHIECKOe MNpHMeHeHHe: (oTo3NeMenT,
doronaryux, conneunas Garapesi, ceetoauo.

Hemoncmpayuu

®oroaddpexT Ha ycTaHOBKE ¢ IUHKOBOI IIJIACTUHOM.

Hccnenosanue 3axoHOB BHenIHero poroadpexra.

Ceeroguoy,.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ormbitsr Pesepdopaa mo paccesmmio o ~4acCTHII,
IInanerapuas momens aroma. Iloctynarer Bopa. Hsnydyenne u nornomenue
GotonoB mpu mepexome aroma ¢ OZHOIO YPOBHs SHEPrud Ha Ipyroi. Bumsr
cnexTpoB. CuekTp ypoBHel sHepruu aroMa BoJIopoJa. ) 1

Bonunossie cBoiicTBa yacTui, Bonmsl Ae bpoiins. Kopryckynspao-omHoBoit
AyanusM.

CrionTanHOe ¥ BEIHYXX/IeHHOE H3JIyYeHHE.

Texuuueckue ycrpoiictea u TIPaKTHYECKOE TPUMEHEHHE: CIIEeKTpaTbHEIM
aHaTu3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTEP.



Hemonempayuu

Mogeins onsira Pesepgoppa.

Onpenenenune nuuHL! BONHED Jlazepa.

Habmonenue nuneituarsix CIIEKTPOB M3ITy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabome:

Habmonenue nmuneityaroro CIeKTpa.

Tema 3. Amomnoe adpo _

OKCIIEPHMEHTBI, I0Ka3bIBAIOIIHE CIIOXHOCTB CTpOEHHsS! sifipa. OTKphITHe
PaauOaKTUBHOCTH.  OmnbITH Pesepdopra  mo ONpENeNeHHI0  cocTasa
PalHOAKTHBHOTO wm3my4eHus. CBoHcTBa anbda-, 6Gera-, raMMa-u3mydeHus.
Bimsinue pajuoakTiBHOCTY Ha KHBEE OpPraHU3MEL.

OrkpeiTHe nportoHa u HelTpoHa. Hyxionnas momens anpa I'eizenbepra—
HBanenko. 3apsiy smpa. MaccoBoe unciio sanpa. M3ororsi. '

Anbba-pacnan. DneKTpoHHBIH u MO3UTPOHHBIK Gera-pacman. Iamma-
H3/Ty4eHue. 3aKOH paJHOaKTUBHOIO pacraa.

OHEpPrus CBS3U HyKIOHOB B Anpe. Sinepusie cuisl. Jledext Macchr anpa.

SlnepHble peakuun. JeneHue u cuures sanaep.

SnepHblii  peakTop. Tepmosinepusiii cunres. IlpobneMsr ¥ mepcrekTHBED
A/ICPHON SHEPreTUKU. DKOJOrHYECKHE aCIIEeKTEI AIEPHOM S3HEPreTUKH.

ONeMeHTapHEIe YacTHIIEL. OrxkpeiTre nosurpona.

Meroas! Habmoerus U PErUCTPalMK dJIEMEHTAPHbIX YaCTHI,

DyHAaMeHTalbHbIE B3aHMO/ICHCTBISL. Enuncro dusuueckoii KapTHHBI MHpA.

Texnuueckue ycrpoiictsa u TpaKTHieckoe NPUMEHEeHHe: 103UMETP, Kamepa
Bunscona, speprsiit peakTop, aToMHas 6omba.

Hemonempayuu

Cuéramk moHusMpyromux yacrui,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabome:

HccnenoBanue tpexos yacTu (10 roToBBEIM ¢ororpadusim).

Pa3znen 8. dnementn acrponomun u acTpopHu3IUKH

OrTansl pasBUTHS aCTPOHOMHUH. IIpuknaguoe u MHPOBO33PEHYECKOE 3HAYEHHE
aCTPOHOMHH.

Bun 3Bésgnoro ueba. CosBesaus, spkue 3BE31BI, IUIAHETHI, HX BHUIAAMOE
IBHKEHUE,

ConHeunas cucrema.

Connue. ConHeyHas aKkTHBHOCTS. HUcrounuk sueprum Conmua u 3BE3.
3BE3/1bI, MX OCHOBHEIE XapaKkTCpUCTHKU. JluarpaMma «CHeKTpabHEI Kjace . —
CBETUMOCTBY. 3BE3NBI TVIABHOM II0CIIENOBATE/BHOCTHL. 3aBHCHMOCTH «Macca —
CBETHMOCTB» Ul 3BE3J ITIaBHOM IOCIENOBATEIBHOCTH. BayTpennee CTpoeHHe



3B€321. CoBpeMeHHbIE NpeaCTaBIeH:s O TIPOUCXOXK/AEHUH U 3BoMmonuK ConHna U
3BE3/1. DTambl XXU3HYU 3BE3].

Miteunsiii ITyts — Hama Iamaktuxa, [lonoxenve u mBuKeHME Conuua B
l'anakruke. Tunsl ranaxtuk. Pagmoranaktuky H KBasapel. Y€pHeIe IBIpEI B spax
raJlaKTHK.

Bceenennas. Pacumpenne Beenennoii. 3akon Xabbuna. Paz6eranue ramakruk.
Teopwus Bonsmioro B3psiBa. Pennkrosoe U3JTy4YeHue.

Macurabuas crpyxrypa Beenennoii. Meraranakruka.

Hepeménnsie npo6iemsr a4CTPOHOMHH.

Yuenuueckue nabniooenus

Habmonenns HeBoopyx&HHEIM riazom ¢ HCHOJIB30BAHUEM KOMIIBIOTEPHBIX
NPHIIOKEHUH JUIsSl ONPE/IeNIeHHs HONOKEHHUS HeGECHRIX OOBEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIE CO3Be3/1usi CeBEPHOro nosymapus u APKHE 3BE3/IBI. :

Ha6monenus B reneckon Jlyusi, nnaxer, Mueanoro ITyty.

OGo6maiomee nosTopenne

Pons ¢usuxke wu acrponomum = OKOHOMHYECKOH, TEXHOIOIUYECKOH,
COLMANTbHOM M 3TMYECKOI cdepax AesTeabHOCTH 4eJI0BEKa, POJIb U MECTO (PU3UKU
M aCTPOHOMHH B COBPEMEHHOH Hay4HOMH KapTHHe MHpa, poJib (pU3HdYecKoii TEOPUH
B (hOpMHpOBaHWMM TpencTaBIEHHH O busuyeckoli kaprume Mmpa, Mmecto
(u3MIecKoit KapTHHEI MHpa B 06IIeM PANly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpPENCTaBIEHKH O IPUPOJIE.

MexnpeameTHbie cBS3H

Hsy4enne kypca ¢pusuxu 6azoBoro ypoBHs B 11 xnacce ocymectsisiercs c
Y4ETOM COZEPHKATENBHBIX MEKIPEAMETHBIX CBS3el c KypcaMH MaTeMaTHKH,
Ouonoruu, XumMum, reorpa(puu ¥ TEXHOJOTUH,

Meoicnpeomemnvie nonsmus, ceszauusie c H3YYECHUEM METOJOB HAayYHOTo
NOSHAHKA: | ABNICHUE, HAyYHBIH (axT, runotesa, ¢usnueckas BEJIHYMHA, 3aKOH,
TeOopHsi, HabIIIOACHNE, SKCTIEPUMEHT, MOZIeIApOBaHKE, MOJIE]Th, H3MEPEHHE.

Mamemamuxa: pemenue cucrems YPaBHEHUH, TPUTOHOMETPHYECKHE
(yHKUMK: CHHYC, KOCHHYC, TaHIeHC, KOTaHI'eHC, OCHOBHOE TPUIOHOMETPHYECKOE
TOMACCTBO, BEKTOPBI M HX NPOEKUHMH Ha OCH KOOPIHHAT, CIIOXKEHHEe BEKTOPOB,
TIPOM3BOIIHBIC OIEMEHTAPHBIX (GYHKIHMH, NPU3HAKHA MOMOOHS TPEYTOJIbHUKOB,
OIpEAeIeHre IUIOMIAHN IIOCKUX GUryp u o6bEMa TelL.

buonozus: anextpuueckue sBieHMS B KUBOI npupoje, KosebarerbHbIe
ABIDKCHHS B XHBOW NPUPOJIE, ONTHYECKHE SBJICHHUS B JKUBOM IIpEpoOJie, edCTBHE
panuanyy Ha XXUBBIE OPraHU3MEI.

Xumua: cTpoeHMe aTOMOB M MoIeKy1, KpHCTaIAYecKast CTPYKTypa TBEPIBIX
Tell, MEXaHH3Mbl 00pa3oBaHHsi KPHCTALIHYECKOL PCIIETKH, CIEeKTpaJbHBIH
aHaJIu3.

il



T'eozpaghus: wmarmuTHEIE TOMOCA 3eMid, 3anexu MarHHTHEIX pyAa,
doTocsémka 3emHOM TIOBEPXHOCTH, NIPE/ICKa3aHHE 3eMIIETPSCEHHIA.

Texnonozus: nunum JNICKTpONIepeaiad, IeHepaTop NepEeMEHHOTo TOKa,
SNEKTPO/BATATENb, MHAYKIHOHHAS Ieyb, pazap, paxuonpuéMHUK, TEJIEBHU30D,
aHTeHHa, Tenepon, CBY-neus, NPOCKLIMOHHBIA amnmapaT, BOJOKOHHAS ONTHKA,
ColHe4Has GaTapest.

e



IIAHUPYEMBIE PE3YJbTATHI OCBOEHHMSI IIPOTPAMMBI TIO
e DM3UKE HA YPOBHE CPEJHEI'O OBIUEIO OBPA30OBAHMUSA

OcBoenne yve6GHOrO npeiMeTa «DH3KMKa» Ha YpOBHE cpeanero obiuero
obpa3oBanus (6a30Bkrii YPOBEHb) JOIKHO O6ECTIeUHTh NOCTIKeHMe CIIEAYIONIHX
JTATHOCTHBIX, METANIPEMETHBIX U IPEeAMETHbIX 00pa3oBaTeNbHBIX Pe3yIIbTaTOB.

JIAYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3ynbTaThl 0CBOeHHMS y4ebHoro npenmera «®uzmkay JOJDKHBI
OTpaXxaTb TOTOBHOCTH M CIIOCOOHOCTE 00y4aloOlMXCs  PyKOBOACTBOBATECS
copmupoBanHOii BHYTPEHHEH IO3MIMeH JIMYHOCTH, CHCTEMOl LIEHHOCTHBIX
OPHEHTAlMWi, ITO3UTUBHEIX BHYTPEHHUX  yOexaeHuii, COOTBETCTBYIOLIMX
TPaMIIMOHHBIM LEHHOCTSM POCCHHCKOTO obIecTsa, pacllupeHHe >XU3HEHHOTo
OTBITA M ONBITA NEATENBHOCTH B MPOLECCE PEANH3ALMH OCHOBHAIX HaIpaB/ICHHM
BOCITUTATE/IbHOM JEeATETEHOCTH, B TOM YHC/IE B YACTH:

1) rpaxaanckoro BocnuTanus:

COPMHPOBAHHOCTE IpaXKaaHCKO MO3HULHK 00YYAIOIIErocs KaK AKTHBHOIO H
OTBETCTBEHHOI'O YI€Ha POCCHHCKOro o6IecTsa;

[PUHATHE  TPAaOUIMOHHBIX  OOINEYEIOBEYESCKHIX IYMaHHCTHYECKHX |
ACMOKPaTH4€CKHMX IIEHHOCTENH;

TOTOBHOCTE BECTH COBMECTHYIO AEATEIBHOCTH B HHTEpecax rpaxkJaHCKOro
ob1ecTBa, y4acTBOBATh B CamMOynpaB/IeHUM B 00pa30BaTeIbHON OpraHU3aLUu;

YMEHHE B3aUMOJEHCTBOBATE C COLHAIbHBIMHU UHCTUTYTAMH B COOTBETCTBHH C
UX QYHKIUAMH U Ha3HaAYeHHEM;

TOTOBHOCTB K T'yMaHUTApPHOH M BOJIOHTEPCKOM JeATeIbHOCTH;

2) NaTPHOTHYECKOro BOCHMTAHHS:

copMHpoOBaHHOCTE POCCHICKOM IpaXk1aHCKO# HUJIECHTUYHOCTH,
NIaTPHOTHU3MA,

[€HHOCTHOE OTHOIICHHE K TIOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXXCHHUSIM
POCCHHCKHX y4EHBIX B 061aCTH DHU3MKH 1 TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

C)OPMHPOBAHHOCTH HPABCTBEHHOrO CO3HAHMS, ITUYECKOTO [IOBEICHHUS;

CIIOCOGHOCTD OLEHHBATH CHUTYALMIO M NPHHEMATh OCO3HAHHBIE pEIIEHMS,
OPHEHTHPYSACh Ha MOPAlbHO-HPABCTBEHHbIE HOPMbI 1 LEHHOCTH, B TOM YHCJE B
ACATENIBHOCTH y4EHOrO;

OCO3HAaHHE JINYHOTO BKJIa/1a B IIOCTPOEHHE YCTOWIHBOIO 6ynyuero;

4) 3¢TeTHYeCKOro BOCIIUTAHHS:

3CTETHYECKOE OTHOLUEHHE K MUY, BKIIFOYast 3CTETUKY HAay4YHOI'O TBOPYECTBA,
MPHUCYLIEro Gu3n4Ieckoi Hayke;



S) TpyAOBOro BocnMTanus:

MHTEpEC K pasiuyHbiM cepaM NpodeccHoHatbHOM ACATCIIBHOCTH, B TOM
YHCIIE CBA3aHHBIM C (U3UKOIH H TEXHHKOH, yMEHHE COBEpIIATE OCO3HaHHBIN BEIGOp
Oymymeit npodeccuu u PCaIN30BLIBATH COOCTBEHHEBIE KH3HEHHEIE IUJIaHBI;

FOTOBHOCTB M CTIOCOOHOCTB K 06pa30BaAHMIO 1 caM000pa30BaHmIo B 061acTH
(u3uKn Ha NpoTHKEeHUH Beeit XKU3HH,

6) axonoruueckoro BocnuTanus:

COPMHPOBAHHOCTE HKOJIOTHYECKO] KyJIbTYpBI, OCO3HaHHE TI06ATBHOIrO
XapaKTepa 3KOJIOrHYecKuX mpobiem;

IUIAHUPOBAaHHE U OCYILECTBIICHHE NEeHCTBHUIL B OKpYXaloIlel Cpe/ie Ha OCHOBe
3HaHUS LeJIeH yCTOWIHBOro pa3BUTHS 4eJI0BEeYeCTBa;

PaclIMpEHHE OINbITa AEATENBHOCTH 3KOJOrHYECKOH HanpaBJI€HHOCTH Ha
OCHOBE MMEIOLIMXCSA 3HaHMI 110 (PU3HKe;

7) UEHHOCTH HAYYHOrO MO3HAHMS: W

cOpMHPOBAHHOCTE MHPOBO33pPEHHUS, COOTBETCTBYIOMIENO COBPEMEHHOMY
YPOBHIO Da3BUTHS (PUBHIECKON HAyKH;

OCO3HAHHE |LEHHOCTH = HAyYHOM | AEATENBHOCTH, ATOTOBHOCTE B mpouecce
M3YYeHHA = (QUBHMKH  OCYIECTBIATH TIPOEKTHYIO M = HCClIeOBATENbCKYIO
ACATENIbHOCTh MHAHBHUIYAIbHO U B IPyIIe.

METAINIPEAMETHBIE PE3YJIbTATBI

IlosnaBarenbHbIe YHHBepca/ibHbIe y4eOHbIe qelicTBus
basosbie ioruyeckue peiicTBus:
CaMOCTOATENIEHO  (opMynHMpoBaTh  H aKTyalu3supoBaTe  IpobieMmy,
pacCMaTpHBaTh €€ BCECTOPOHHE;
OIPENCIATs LeNU JAEATeNBHOCTH, 3a1aBaTh TIapaMeTpbl U KPUTEPHH HX
JNOCTHXKEHHS,
BBIABIATE  3aKOHOMEPHOCTM M  MpPOTHBODEYHMS B paccMaTpHuBaeMBIX
usmaeckux sBnenmsx;
paspabarsIBaTh IUIaH pelueHus npobnemsl ¢ y4éroM aHamuza HMEIOLIMXCS
MAaTepHaNbHBIX U HEMATEPHAIBHEIX PECYPCOB; : By
BHOCHTE KOPPEKTUBBI B 1€ TEIBHOCTH, OLIEHUBATH COOTBETCTBHE Pe3ynbTaToB
HUCIISIM, OLUCHHBATE PUCKH IIOCIIE/ICTBHH A€STEIHHOCTH;
KOOpZMHMpOBATE W  BBINONHATE paGoTy B YCIIOBHSIX  peajibHOro,
BUPTYaJIbHOTO U KOMOMHMPOBaHHOTO B3aMMO/IEHCTBHS;
Pa3BHBATh KPEaTUBHOE MBILLIEHHE IIPU PELICHHH KU3HEHHBIX npoGiem.
ba3soBeie HccienoBaTennckue aeiicTeug:
BIJICTE HayYHOH TEPMHHONOTHEH, KITIOYEBBIMH TOHSTHSIMU METonaMu
usmaeckoit Hayku;



BIIANICTh HaBBIKAMU y4eOHO-HCCIe[0BATENBCKOMN 1 IIPOEKTHON NEeATeIBHOCTH
B 0011acTH QU3HKH, CIOCOBHOCTBIO H TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOMCKY
METONOB peIIeHHus 3anay (DU3UYECKOro CONEPXaHUs, NPUMEHEHHIO Pa3IUYHBIX
METO/IOB MO3HAHUS;

BIIAJICTP BHUJAMH JEATEIBHOCTH IO TIOTY4CHAI0 HOBOIO 3HAHHSA, €ro
MHTEPIIPETAlUH, Mpeobpa3oBaHuI0 u TIPAMECHCHHIO B PA3NMYHBIX y4eGHBIX
CHTyallusiX, B TOM YHCIIE IPH CO3NAHNHM yUeGHBIX NIPOEKTOB B 00nacTH (pusmky;

BBUBJATE NPHYUHHO-CIIEICTBEHHBIE CBA3H M aKTyalu3upoBaTh 3ajauvy,
BBIZIBUTaTh TMIOTE3y €€ pelIeHHs, HaXOMUTh apryMeHTBl JUIi JOKa3aTelsCTBA
CBOMX YTBEPXKACHHM, 3a1aBaTh TlapaMeTphl ¥ KPUTEPHH PeLICHHS,

AHAJIM3UPOBATE IOJlyYE€HHBIE B  XOJe PCIICHUS 3a7a4uM  pe3ynbTAaThI,
KPUTHIECKH OLEHUBATh X JJOCTOBEPHOCT, [IPOrHOSHPOBATH U3MEHEHHE B HOBEIX

YCIOBHSX; wn, oy it
b B

CTaBUTE H (OPMYIHPOBATH COBGCTBEHHEIE 3alaud B oﬁpaaosm:mx "
ACATEILHOCTH, B TOM YHCIIe IPH U3Y4EHUM (PH3UKML;

AlaBaTh OLCHKY HOBBIM CHTYAIlMsM, OLICHHBATE NPHOOPETEHHBI! OMBIT;

YMETb TI€PEHOCHTh 3HAaHUA 10 (U3KUKEe B NpaKTHYeCKyro o06macTs
XKU3HEIeATEBHOCTH;

YMETh HHTCIPUPOBATH 3HAHMS U3 PAa3HBIX [IPEAMETHBIX obuacrei;

BBIZBUIaTh HOBBIE M/IEH, TIPE/IaraTh OPHIHHAIbHBIE TIOAXO/IBI ¥ PELICHHS;

CTaBUTh NPOGJIEMBI U 33/1a4H, JOMYCKAIOIIHE QJIbTePHATUBHEIE PEIIeHUS.

PaGora ¢ undpopmannueii:

BIIaJIeTh HaBBIKAMH TOJyYeHHUs] HHpOPMAIMH (GU3MYecKoro COJIepXKaHus M3
HCTOHHKOB PasHBIX THIIOB, CaMOCTOSTENHHO OCYIIECTBIISTE TIOMCK, aHaJIH3,
CHCTEMAaTH3aLMIO ¥ HHTEPNPETALHI0 HH(pOPMAIUY PasiIHMYHBIX BHIOB u (opMm
NpeACTaBIICHHUS;

OLICHUBATH JI0CTOBEPHOCTH HH(OPMALIHH;

HCNONB30BaTh  CpeACTBA  WH()OPMALMOHHBIX M KOMMYHHKaLHOHHBIX
TEXHOJIOTHH B PEIICHHH KOTHUTHBHEIX, KOMMYHHMKAaTHBHEIX M OpraHH3aHAOHHBIX
3ana4 ¢ cobmonenneM Tpe6GoBaHuMiA OPrOHOMHKH, TeXHHKH Ge3omacHOCTH,
THTHEHBI,  peCypcoCcOepeskeHHs, IMpaBOBBIX M = ATHYECKHX HOpM, HOpM
MH(pOPMaLHOHHOH 6e30macHOCTH;

CO3MaBaTh TEKCTHI (U3MYECKOrO CONEPIKAHHS B PasIuYHEIX (opmarax c
Y4€TOM Ha3sHaYeHUs: HHPOPMALUH | LIeeBOM ayMTOPHH, BBIOHpAsT ONTHMATBHYIO
dopmy npeacrasnenns u BU3yaJTH3alHH.

KomMmyHnunkaTuBHBIE YHHBepca/ibHbIe y4eOHbIe aelicTBu:
OCYIIECTBIATE OOLIEHHE HA yPOKaX (DHU3UKH U BO BHEYPOYHOH JIeATEeNIbHOCTH;
Paclio3HaBaTh ~ NPEANOCBUIKA  KOH(IMKTHBIX CHTyallUi ¥  CMAr4aTh
KOH(JIMKTBI;




PasBEPHYTO M JIOTMYHO M3NIAraTh CBOIO TOYKY 3pEHHS C HCIHOJIB30BAHHEM
A3BIKOBBIX CPEJICTB;

TIOHMMATh ¥ HMCIOJIB30BaTh IPEUMYILECTBA KOMaHIHOM W MHIMBHIyabHOM
paboTser;

BbIOMpaTh TEMaTHKY M METOJbl COBMECTHBIX IEHCTBHI C Y4€ToM o0mmx
HHTEPECOB H BO3MOXXHOCTEH KaXKIOro YwieHa KOJLJIEKTHBA,

[IPHHAMAaTh LEJIH  COBMECTHOL ACATEIIBHOCTH, OpPraHM30BBIBATH ¥
KOODIMHHUPOBATh AEHCTBUS IO eé AOCTHIXXCHHIO: COCTaBIATh ILJIaH JEeHCTBUH,
PaclpenesiaTe poiM ¢ y46TOM MHEHHit YHACTHHUKOB, 0OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboTsi;

OLCHUBATL Ka4YeCTBO CBOEro BK/aia M KaXX/Ioro y4aCTHMKa KOMaHgsl B
obmmii pesynbTar mno pa3spaboTaHHBIM KpHUTEpHsIM; '

[pe/UlaraTb HOBBIE IIPOEKTHI, OLEHHBATEH HICH C MO3HIUH mmmgw.,
OPHUTHHAJIBHOCTH, ITPAaKTHYECKOM’ 3HAYHMMOCTH;

OCYMIECTBIATE IO3WTHBHOE CTpaTerHYecKoe [IOBEZICHHEe B Ppa3IHIHBIX
CHTyalHsX, IPOSIBIISITh TBOPYECTBO U BooOpaskeHue, GbIThH WHUIUATHBHEIM,

PeryastuBubie YHHBepcajJbHbIe yyeOHbIe qeiicTBus
Camooprannzanus:

CaMOCTOATENIBHO OCYILECTBIISATE [IO3HABATENILHYIO JEATEBHOCTh B OOJIACTH
GU3MKM M acTPOHOMHHM, BBHISBIATE npobieMBl, CTaBHTh u dopmynupoBars
COOCTBEHHEIE 3a/1auM;

CaMOCTOATENIBHO COCTABJIATH IUIAH peLIeHHs PacY€THBIX M KaYeCTBEHHBIX
3ajiad, IIaH BBINOJIHEHHs IPaKTHYECKOH paboTsI ¢ Y4ETOM MMEIOIUXCS pecypcos,
COOGCTBEHHBIX BO3MOXHOCTEH 1 PeANOYTEHHUIA;

AABaTk OLEHKY HOBBIM CHTYAIUAM:;

PACIIMPATE paMKH y4e0HOIO NpeaMeTa Ha OCHOBE JIMYHbIX TIpeANOYTEHHIA;

ACTaTh OCO3HAHHbIM BBIGOp, aprymMeHTHpOBaThH ero, Oparb Ha cebs
OTBETCTBEHHOCTB 32 PELEHHUE;

OLEHUBAThL NPHOOPETEHHBIH OMBIT;

CIIoCcO6CTBOBATE  (hOPMHUPOBAHUIO W [IDOSIBJICHUIO 3pYAWIMH B obnacTu
(u3KKH, TOCTOSHHO MOBBIIATE CBOI 00pa3oBaTebHbIH U KyJIbTYPHBIH YpOBEHb.

CamokoHTpoJIb, SMOLHOHAIbHbII HHTEJLIeKT:

AldBaTb OLCHKY HOBBIM CHTyalHsM, BHOCHTh KOPPEKTHBBI B JEeATENBHOCTD,
OLEHMBATH COOTBETCTBHE PE3YJIBTATOB LEISIM;

BIaZeTb ~ HaBBIKAMHM  NO3HABAaTeJBHOM  peduieKCHH  Kak OCO3HAHMS
COBEPILIAEMBIX JEHCTBUH M MBICITHTEIbHBIX NIPOLIECCOB, HX pe3yJbTaTOB M
OCHOBaHHIA;

HCIOJIb30BATh NPHEMBI peIeKCHH IS OLIEHKH CHTyalluH, BeIOOpa BEpHOro
peLieHus;



YMETb OLCHHBATH PUCKH M CBOEBPEMEHHO NPUHMMATS PelleHus mo wux
CHIDKEHHIO;

PHHUMATh MOTHBbl M apIyMeHThl APYTMX IPH aHaIu3e pe3ynbTaToB
NESITeTbHOCTH;

NpUHUMATD Ce0s, IOHNUMAsl CBOH HENOCTATKH W OOCTOUHCTBA;

MPHHHMATh MOTHBBI M apIyMeHThl JPYTHX IPH aHajH3e Pe3ynbTaToB
JeSATeNBHOCTH;

TIpU3HABaTh CBOE IIPABO U NPABO APYTHX HA OMIHOKH.

B nponecce moctmkenus nmuunocTHBIX PE3YJNIbTATOB OCBOEHHMS MPOrpaMMBbI
mOo (Hu3MKe Ui YPOBHS CpemHero obmero o6pazoBanus y obyvaommxcs
COBEPIIEHCTBYETCS OMOLMOHAJIEHBIH HHTEJUIEKT, Npeanoararomui
C(hOPMHPOBAaHHOCTE:

CaMOCO3HaHHM, BKJIIOYAIOLIETO CIIOCOGHOCTS MOHMMATE CBOS SMOLIMOHAIEHOE
COCTONHHE, BUIIETh HAIPABJICHUS PA3BUTHS COGCTBEHHOM AMOMHOHANBHOMN chepsl,
OBITh yBepeHHEIM B cebe;

CamMOpEeryTMpOBaHus, BKIIOYAIOIET0 CaMOKOHTPOIIb, YMEHHE TPHHHUMATE
OTBETCTBEHHOCTh 332 CBOE MOBEJEHHE, CIOCOGHOCTE aJlafTHPOBAThC K
IMOLHOHATEHBIM H3MEHEHHUSIM H IPOSIBIISTH THGKOCTE, GBITH OTKPBITEIM HOBOMY;

BHYTPEHHElH MOTHBAlMH, BKIIOYAKOMIeH CTpeMIeHH e K JOOCTHXKEHHIO LU U
yCIeXy, ONTHMH3M, WHHLHATHBHOCTb, YMEHHE IeHCTBOBATE HCXOZSl M3 CBOMX
BO3MOXXHOCTEI;

SMIIaTHH, BKIIFOYAIOMIEH CIIOCOGHOCTh IIOHMUMATh SMOMOHATBHOE COCTOsIHHE
APYTHX, | YHMTHIBATb €ro MW OCYIIECTBIEHUH & OGWIEHHS, CHOCOGHOCTE K
COYYBCTBHIO H COTIEPEXKUBAHHIO;

COLHANIBHBIX HABBIKOB, BKIIFOYAIOLIMX CTIOCOOHOCTE BBICTPaMBaTh OTHOLLIECHHUS
C APYTHMH JIONBMH, 3200 THTECS, IPOSIBIIATE HHTEPEC U paspemars KOH()IUKTHI.

INPEIMETHBIE PE3YJIBTATHI

K xoniy obyuyenus B 10 wiacce NIPEIMETHBIE pEe3yNbTaThl Ha 0a30BOM
YPOBHE JOIDKHBI OTPaXKaTh CHOPMHPOBAHHOCTE Y 06y 4arommxcs YMEHHI:

ACMOHCTPHUPOBATE HAa NpPHMEPaX POJb U MECTO (H3UKH B dopmupoBanun
COBPEMEHHOH Hay4HOH KapTHHBI MHUpa, B Pa3sBUTHH COBPEMEHHON TEXHUKH M
TEXHOJIOTHH, B IPAKTHYECKOH EATETbHOCTH onei;

YAUTBIBATE TPAHULBl NPHUMEHEHUS H3YYEHHBIX (UIHIECKHX MoJenei:
MaTepuajbHas TO4YKa, MHepLHUaIbHas CHCTEMA OTCYETA, a6COTIOTHO TBEpAOE Telo,
M/ICATIBHBIA a3, MOJIENIM CTPOEHHS Ia30B, KUIKOCTEH H TBEPABIX TeJI, TOYESUHBIH
SNEKTPUIECKHMN 3apsi/ IIPH PeLIeHUH (PH3UYECKUX 3a1ay;

pacrnozHaBaTh (QPU3NYECKUE SIBJICHHS (Tpouecchl) U 06BACHATE UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETHYECKOH TeOpHy CTPOEHHUS BEIIECTBA U



SJICKTPOZAUHAMUKHU:  PaBHOMEPHOE M PaBHOYCKOPEHHOE  IpsSIMOJIMHENHOe
ABHXCHHUE, CBOOOIHOE NaJeHHe Tel, NBIKEHHE IO OKPY>XHOCTH, HHepIus,
B3auMozeiicTBre Tei, guddysus, OpoyHoBCKOe nBIKEHHE, CTPOEHHE XXHIKOCTEH
¥ TBEPABIX Tell, U3MEHEHHE 06bEMa Ten TIpH HarpeBaHWH (OXJIAXIEHUH), TEILIOBOE
PaBHOBECHE, HMCIIAPEHHE, KOHIEHCAIHs, TUIaBJICHUE, KPHCTAIIM3ALMS, KUTIeHHe,
BIOXHOCTB BO3/lyXa, IOBhILIEHHE aBIICHHS ra3a TIpH €ro HarpeBaHKWM B 3aKPHITOM
COCyZAe, CBA3b MEXIy NapamMeTpaMH COCTOSHHS rasa B wu30OmpoUEccax,
SJICKTpHU3aLys e, B3aUMOJEHCTBHE 3apsiIoB;

ONHUCBIBATE MEXaHHYECKOE [BHXKEHHE, HCTIONB3Yst (DU3HYECKHE BeTHUHHEL
KoOpAnHaTta, MmyTh, nepeMelieHHe, CKOPOCTH, YCKOpeHHe, Macca Tena, cuia,
MMITyJIbC Tejla, KHHETHYECKas SHEPrus, MOTeHIHAIbHAS SHEPrus, MexaHHu4eckKas
pabora, MexaHWYeckas MOILIHOCTB; MNpPH ONMCAHHH IPABUIBHO TPaKTOBaTh
busudeckuit cmbic HCIIOJIb3yCMBIX BEJIMYHMH, MX OOO3HAYECHHUN H €IMHHULIBI,
HaXo[uTh GOpPMyJIbl, CBA3BIBAIOIIHE JlaHHYIO0 (pHU3HYecKyIO BEIMYHHY C JPYTHUMH
BEJIMYMHAMH;

OIHCHIBATE HM3YYCHHBIE TEIUIOBBIE CBOWCTBA Ten H TEIUIOBBIE SIBJICHUS,
MCTIONB3ysl (DM3MYECKHE BEHYMHBL IaBlIeHHe raza, TemIeparypa, cpegHss
KHHETUYECKas 3HEePrusi XaOTHYECKOr0 [BHIKCHHUS MOJIEKyYJI, CpeHeKBapaTHIHAS
CKOpOCTb MOJIEKYJI, KOJHMYECTBO TeIUIOTHL, BHYTPEHHSS dHeprus, pabora rasa,
K03 duuHeHT nonesHoro neiicTus TCITIOBOrO  NBUraTeNsl; MNPH OMUCAHHM
NPaBWILHO  TPaKTOBAaTh (DU3HYECKHM  CMBICI HCTIONIb3YEMBIX « BEIMYHH, HX
0DO3HAYEHHUSA ' ¥ ' eQUHHUIL, HaxomuTh (OPMYJNbI, CBA3BIBAIOLIHE JaHHYIO
(usmeckyio Benuunny ¢ APYTHMH BeITHYHHAM;

ONMHCHIBATE M3y4ECHHBIE dJIEKTPHYECKHE CBOMCTBA BEIECTBA U SJIEKTpUYECKHE
SABJICHUS (TIPOLIECCHI), UCTIONMB3YS (usnyeckue BenHUHHBI: JIIEKTPUYECKHit 3apsy,
SJIEKTPUIECKOE T10JIE, HANPSHKEHHOCT MOJIS, MOTEHUKAJ, Pa3HOCTh MOTEHIHAJIOB;
TIpM  ONHMCAaHMH INPaBHIBHO TPaKTOBAaTh (M3WYECKHH CMBICH HCIIOIb3yEeMBIX
BEIMYMH, HUX OOO3HAYEHMS M €IUHHLIEL YKa3bIBaTh (OPMYJIbI, CBA3BIBAOIIHE
AaHHYIO QU3HYECKYIO BEIIMYHHY C IPYTHMH BEIHYUHAMH,

AHAU3HPOBATh (PU3MYECKHE NPOLECCHl U ABJICHMSI, MCIIONIB3YS (PH3HUYECKHE
3aKOHBI U MPHHLMUIIBL: 3aKOH BCEMHPHOTO TaroreHus, I, IT u 111 3akouE! HeioToHa,
3aKOH COXPAaHEHMS MEXaHWYECKON SHEpPIHH, 3aKOH COXpaHEHHs HMIIyJIbCa,
TMPHHIWMIT CYNEPIO3ULMK CHJI, TIPHHIMII pPaBHONPABHS UHEPLIMAIBHEIX CHCTEM
OTCYETA, MOJIEKYIAPHO-KHHETHIECKYIO TCOPHIO CTPOCHHMSI BELIECTBA, ra3oBbIe
SaKOHBI, CBA3b CPEe/IHEH KUHETHUECKON SHEPrHH TEIIOBOrO JABHOKCHHS MOJIEKYII ¢
abCoMOTHON TeMIlepaTypoi, NEPBBIH 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEeHHA

SNIEKTPHYECKOTO 3apsina, 3akoH Kysona, mpu. amom Passiu4aTh  CIOBECHYIO |

(GopMyYTHPOBKY 3aKOHa, €ro MaTeMaTHUecKoe BBIDQXEHHE W YCIOBMS (IpaHMIIBL,
001acTH) NPUMEHUMOCTH;



OOBSCHATE  OCHOBHBIE  IIPHHLMITEI ACUCTBHS  MallIuH, npubopoB u
TEXHHYIECKHX YCTPOHCTB; pasMyaTh yCIOBHS HX 6€30MacHOro UCTIOJIb30BaHHS B
IOBCETHEBHOM XXU3HU;

BLITOTHATE 3KCHEPUMEHTHI [0 MCCIIeNOBAHMIO busmyeckux sBnenuii u
TIPOLIECCOB C HCIONB30BAHHEM IMPSMBIX M KOCBEHHBIX H3MEpeHuH, Npu 3ToM
dopmynuposats npobiemy/3amaqy u THIOTe3y  y4ebHOro sKkcrepuMenta,
COOHMpaTh YCTAHOBKY M3 MpEIIONKEHHONO 00OpyI0BaHMS, MPOBOAMTE OMBIT M
(opmynupoBats BEIBOBL

OCYIECTBIIATE NPAMBIE W KOCBEHHbIE H3MEpPEHHs (hu3MUecKuX BeTHuMH, npu
3TOM BBIOMpATh ONTHMAJIBHBIA CIIOCOG H3MEPCHHUS M HCIIOJIb30BATh M3BECTHBIE
METO/BI OLICHKH TOTPELIHOCTeH H3MEpeHHil;

HCCICN0BaTh  3aBUCHMOCTH ~ MeXAY (pH3MYECKHMH BEJIMYMHAMH ¢
HCIIO/Ib30BAHHEM NPSMBIX M3MEPEeHHH, IpH 3ToM KOHCTPYHPOBAaTh YCTaHOBKY,
(uxcupoBaTh pesynbraTsl TIOTY€HHOH 3aBHCHMOCTH (H3HYECKMX BEJHYHH B
BHle Tab/IUL M rpaduKoB, e1aTh BEIBOIKI 110 pe3ysbTaTtaM MCCleJOBAHUS;

cobmonate mpasuna 6Ge30macHOro Tpyla NpH NPOBENEHUH HCCIEHOBAHUM B
paMKax yueOGHOro “KcrepuMeHTa, y4eOHO-HCCe10BATENBCKON 1 IIPOEKTHOM
ACATEBHOCTH C MCIIONB30BAHUEM H3MEPHTENBHBIX YCTPOHCTB M nabopaTopHOro
00opynoBaHus; |

peIaTh pacy€THbIE 3a/laYM C SBHO 3aJaHHOMN usmaeckoil Mozensio,
HCTONB3ys (PH3MYECKHE 3aKOHBI M IPHHLMIIEL, Ha OCHOBE aHallM3a yCJIOBHS 3a1a4H
BBIOHpaTh (GU3MYECKYI0 MOJENb, BhIIE/ISNTH usnyeckue BemHUYHHBI U dopmysi,
HeoOXonuMele s eé PELICHHSA, ITPOBOAMTE PAcyéThl U OLIEHUBATE PeaIbHOCTH
TIOTyI€HHOTO 3HAYEHHS! (PU3NIECKON BETHUMHEL

PCIIaTh Ka4CCTBEHHBIC 3a]a4M: BBICTPAUBATh JIOTHYECKH HEIIPOTHBOPEYHBYIO
HCTIOHKY PpacCyXIeHHH C OIOpOi Ha HM3yYeHHBIE 3aKOHEI, 3aKOHOMEPHOCTH H
dusuyeckue sBneHus:;

HCNIONIb30BaTh  MPH  pelmleHMH  y4eOHBIX  3ajay COBpPEMEHHBIE
MH(OPMALMOHHBIE TEXHOIOTHH IS [IOMCKa, CTPYKTYPHPOBaHHsI, HHTEPIPETALAK
W TpPE/ICTaBIeHUs y4eOHON M HayYHO-TIOMYISAPHOM MH(OpMaI¥K, MONyYeHHOM U3
PasIiIHBIX HCTOYHHMKOB, KDUTHYECKH aHATH3UPOBATE noJy4aeMyro HH(POPMAaIHIO;

TIPUBOIUTE NMPUMEPhI BKJIaJa POCCHHCKHX M 3apy6eKHBIX Y4€HBIX-DHU3HUKOB B
Pa3BUTHE HayKH, OOBSCHEHHE IPOLECCOB OKPYKAKOMIEro MHpa, B pa3BUTHE
TEXHHKH ¥ TeXHOJIOIHiA;

HCTIONB30BaTh TEOPETHYECKHE 3HAHHS M0 (QH3HKE B MOBCETHEBHON KUIHK
i obecnieyeHusi 6€30MacHOCTH NpH 00palleHu: ¢ NPUGOPaMH ¥ TeXHHIECKHMMU
YCTPOHCTBaMH, [Jisl COXPAHEHHs! 310POBBSL M COBITIONEHHUS HOPM 3KOJIOTHYECKOTO
TIOBE/IEHUsI B OKpYIKarollei cpee;



paborats B rpymnme c BBITIONHEHHEM  PasNUYHBIX  COLMANBHEIX pojiei,
TIIaHUPOBAaTE PaboTy TIpyNNEl, pPALHOHATHEHO pacrpenensaTh obs3aHHOCTH U
[IAHHpOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CHTYALMsX, a/IeKBaTHO OLIEHMBAThH
BIJIA/l K&KIIOTO U3 Y4aCTHUKOB I'PYIIIEI B pelleHHe paccMaTpuBaeMoii pobieMsi.

K xoHmy obyuyenns B 11 knacce NpeAMETHBIE PE3ynbTaThl Ha 6a30BOM
YPOBHE JIOJLKHBI OTPaXkaTh COPMHPOBAHHOCTH y O0YJaOIIMXCs YMEH A

AEMOHCTPUPOBATL Ha NpPHMEpax poib W MECTO $busukn B dopmupoanum
COBPEMEHHOH HAyYHOW KapTHHEI MHpa, B Pa3sBUTHH COBPEMEHHOM TeXHUKH H
TEXHOJIOTHH, B NPAKTHYECKOH AeSTebHOCTH JIO/IEH, LETOCTHOCTh H €QHHCTBO
(usnueckoit kapTHHBI MHUpa;

YAUTBIBATE TPaHMLBl NPHMEHEHHS H3y4EeHHBIX usnyeckux Mopereii:
TOYEYHBIH AIEKTPUIECKHUIA 3apsiz, JIyd CBeTa, TOYEYHBIH HCTOYHHK CBeTa, siepHas
MOJ€JIb aToMa, HyKJIOHHAs MOJENh aTOMHOIO sipa IIpH pelICHUH (PU3MIECKHX
3aay; ]

pacrosHaBaTh QU3NYECKUEe SBICHUS (Ipouecchr) ¥ O6BACHATE UX HA OCHOBe

3aKOHOB SJICKTPOAMHAMHKY ¥ KBaHTOBOH  (DH3UKH: SJICKTpUYECKask NPOBOJUMOCTE,

TEILIOBOC, CBETOBOE, XMMHYECKOE, MArHHTHOE NeHCTBHS TOKa, B3auMOJieiicTBHE
MATHHTOB, = JNIEKTPOMATHMTHAS MHJAYKUWS, JEHCTBHE MArHHTHOIO 1ojis  Ha
TMPOBOMHHK € TOKOM M IBHXYIIMHCS 3apsji, 51eKTPOMATHHTHEIe KoneOaHus u
BOJIHBL, MpAMOIMHEHHOE pacnpocTpaHeHHe CBeTa, OTpa)KeHHE, NpesoOMJIeHH e,
MHTepOepeHnus, audpakuus u [OJipU3alysl  CBEeTa, JMCIEPCHSl CBeTa,
oToanexrpuaeckuit sdhdpext (boroaddexr), cBeToBoE JAaBJIeHHE, BO3HUKHOBEHHE
JIMHEHYaTOro CheKTpa aroma BOZOpOZa, €CTECTBEHHAass M HCKYCCTBEHHAS
PailiOaKTUBHOCTB;

OITKCHIBATE H3Y4YEHHBIE CBOMCTBA BeLIECTBA (3nmexkTpuyeckue, MarHuTHSIe,
ONTHYECKHE,  3NEKTPHYECKYIO  IPOBOAMMOCTE PasIM4HBIX  cpex)
JMEKTPOMArHUTHbIE SBJICHHS (MPOLIECCHI), HCTOB3YS (usnyeckue BenHUMHLL
MICKTPHUYECKUH 3apsfl, CHJIa TOKa, 3EKTPHYEcKoe HalpSXKEHHE, 3JIeKTPHYEcKoe
COTIPOTHBIICHHUE, PasHOCTh MOTEHUMANOB, 3JIEKTPOIBIKYIIAS cuia, pabora Toka,
HHIYKIHA  MarHUTHOTO MOJIA, CHia Ammepa, cuja Jlopenna, uHAYKTHBHOCTE
KATYIIKHA, JHEPrus OJEKTPHYECKOrO H MATHHTHOLO. MOje, OepHOJ, ¥ HacToTa
Konebanuii B KonebarenbHOM KOHTYype, | 3apsifi M CHJa TOKa B MpoLecce
TAPMOHHECKUX  3/IEKTPOMArHUTHBIX ~KojieGanui, (okycHoe paccrosiHue u
ONTHYECKas CHa JIMH3BI, [P ONHCAHMH IIPABHIIBHO TPaKTOBaTh (PU3HYECKUii
CMBICJI HCTIOJNIB3YeMBIX BEIMYHH, MX OOO3HAYEHHS WU CAMHMIIBI, YKa3bIBaTh
bopmysi, CBASBIBAIOIME  JAHHYIO (U3MYECKYIO BENMUHHY ¢ JAPYTHMH
BEJIMYMHAMH;

ONHCBIBATh HM3Y4YECHHBIE KBAaHTOBBIE SIBJICHUS W NPOLECCHI, HCIONB3Ys
(usuyeckue BeTUYHHEL: CKOPOCTb 3JIEKTDOMArHUTHBIX BOJIH, IJIHHA BOJIHEI M



1acToTa CBETa, IHEPrus ¥ UMITYIbC POTOHA, ITEPHOS TIoJTypacnana, SHeprus CBA3M
aTOMHBIX sI1€p, NPH ONMCAHHH NPABUILHO TPaKkTOBaTh (DUIUYECKUIt CMBICH
UCTIONIE3yEMBIX BENIUYMH, UX OGO3HAYEHHS W CAMHMLBI, YKa3bIBaTh (HOPMyIIEL,
CBASBIBAIOLUME [AHHYIO (DU3UYECKYIO BEIMIMHY C JpyrUMH BelWYMHaMu,
BRIYHCIIATH 3HAYCHHE (PU3MYECKOM BETMUHHEL

aHANM3HPOBATh (U3NIECKHE MPOLECCH U SIBJICHMS, UCTIONB3Ys (pU3HYECKHe
3aKOHBI M NIPHHUMIBL: 3aK0H OMa, 3aKOHBI IIOC/IEI0BATEIBHOIO 1 napauieIbHOro
COCAMHEHHUS TPOBOAHHUKOB, 3aKOH Jbxoyns—Jlenna, 3akon SJIEKTPOMarHUTHOM
HHIYKLHMH, 3aKOH NPAMOJIMHEHHOTO PacIpoCTpaHeH s CBETa, 3aKOHBI OTPAKEHHUs
CBETa, 3aKOHBI NpPEJIOMJICHUS CBETa, ypaBHEHHE DHHIITeHHa ans poroadpexra,
3aKOH COXpaHeHMS SHEPIHH, 3aKOH COXpaHEHHS HMITyJIbCa, 3aKOH COXpaHEeHWs
SJICKTPHYECKOro 3apsjia, 3aKOH COXPaHEHHS MacCOBOIo 4ucna, nocrynarst Bopa,
3aKOH pali0aKTUBHOTO pacraja, Ipy 3TOM pasidyarh CIIOBECHYIO (POPMYJIHPOBE
3aKOHa, €ro MareMaTHYeCKOe BBHIPAXKEHHE u ycnoBusi (TpaHHMIEL, !
IPHUMEHHUMOCTH;

ONPEACTIATE HANPaBICHHE BEKTOPa HHAYKIIHH MarHATHOIO OIS IIPOBOJHHKA
C TOKOM, CHJIbI AMIIEpa ¥ CHIIBI Jlopenna;

CTPOUTE H ONHCHIBaTH H300paKEHHE, CO3NABAEMOE ILIOCKHM 3epKajioM,
TOHKOM JIUH30M;

BRITIONHATE - SKCIICPUMEHTBI 110 MCCIEOBAHUIO (DPM3UYECKHX SIBJICHMI u
IPOLIECCOB C HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHEIX U3MEpPEHUH: mpu 3TOM
¢dbopmynuposats npobiemy/3agaqy u THIIOTE3y  y4eOHOro SKCIEpHMEHTa,
COGHMpaTh yCTAHOBKY M3 MpENIOKEHHOIO 000pyI0BaHUs, NPOBOAHUTH ONMEIT M
bopmynupoBaTs BEIBOIEI;

OCYLIECTBIIATE NPSIMbIE U KOCBEHHBIE H3MEPEHMS (DHU3HYECKHX BEJIMYHH, NPH
3TOM BHIOMpPATh ONTUMANBHBIN CHIOCOG U3MEPEHUSI U HUCIIOJIB30BaTh H3BECTHBIE
METOZBI OLEHKH IOrPELIHOCTEl U3MepeHHii;

HCCICNOBAaTh  3aBUCHMOCTH = (DH3MYECKHX = BEJIHYMH - C HCHONB30BaHKHEM
OpAMBIX HM3MEDPEHHH: IpH 9TOM  KOHCTPYHPOBATH YCTaHOBKY, | (PMKCHPOBATH
PE3YyJILTATBI MONYYEHHOH 3aBUCHMOCTH (PU3HYECKHUX BEJHYMH B BUJe Tabmui| u
rpagyKoB, AeNnaTh BEIBOMIBI IO Pe3yNbTaTaM HCCIICIOBAHMS;

cobmonaTe npasuna 6e30MacHOro TpyZAa IIpH NPOBEIECHUH HCCIENOBAHUH B
paMKax y4eGHOro SKCHepUMeHTa, y4eOHO-HCCIe10BaTeNbCKON | IIPOEKTHOM
ACATEIIBHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIBHbIX YCTPOHCTB M naboparopHoro
obopynoBanus;

pelmare pacy€THBIE 3afa4d C SBHO 3a1aHHOM (usuueckoit Mozensio,
HCTIONB3Ys (PU3NYECKHE 3aKOHBI U TIPHUHLIATIBL, HA OCHOBE AHAJM3A YCIIOBHS 3a/1a9H
BBIOHpPATh GU3NUECKYIO MOJIENb, BHLIEIATH ¢usnyeckue BemMuMHBI U dopmyisI,




HeoOXxoaumele s eé PCIICHUS, NPOBOAUTH PacyéThl U OLIEHHBATE peanbHOCTH
TOTy4CHHOTO 3HAYCHHUS (PU3HUECKON BETHIMHBL

PeIIaTh Ka4eCTBEHHbIC 3a/la4l: BEICTPAHBATD JIOTHIECKH HENPOTHBOPEYHBYIO
LIeTI0YKY pacCy)XOeHHA C Omopoil Ha H3ydeHHEIe 3aKOHBI, 3aKOHOMEPHOCTH W
(usrueckue sBreHus;

UCIONB30BATE  NPU  DPENICHHH  y4eGHBIX 3ala4  COBpeMEHHEIe
HH(OPMALIMOHHBIE TEXHONOTHH IS TIOHCKa, CTPYKTYpPHPOBAHHMS, WHTEPIPETALHH
U [IPeACTaBleHHs y4eGHOH u HayaHO-NONyNSpHON MHOPMALWMH, ONyYeHHOH U3
Pa3NHYHBIX HCTOYHHKOB, KPUTHYECKH aHATM3UPOBATS MOJTyYaeMylo HHGOPMaLHIO;

OOBACHATD NPUHLMIE  JHelicTBHS MalMH, §pHOOPOB ¥ TEeXHHYECKHX
YCTPOMHCTB, pa3fnyath yCIoBHS MX 6e30macHOro HCIIOJIB30BaHUs B TIOBCEAHEBHON
XKHU3HH;

[IPUBOIUTH NIPMMEPBI BKJIaZia POCCHICKUX 3apyOexHBIX YY€HBIX-(DH3HKOB B
Pa3BHTHE HayKH, B OOBACHEHHE IPOLIECCOB OKpYJKalOIIero MHpa, B pa3BUTHE
TE€XHUKH U TEXHOJIOTHIA;

HCIIONE30BATh TEOPETHYECKUE 3HAHHS TO (PH3KKe B MIOBCEIHEBHOM KH3HU
Ans obecniedeHus 6e30MacHOCTH Tpy oOpalleHuH ¢ MPUGOPaMH ¥ TeXHUYeCKHMH
YCTPOMCTBAaMH, JUIsi COXpaHEHHs 3M0POBbS U COOMIONEHHST HOPM 3KOJOIHYECKOro
NIOBEJICHHS B OKpYXKalollel cpese;

paboTate B rpynme ¢ BeIIONHEHHeM PasIMYHBIX COLHMANBHBIX pOJIei,
IUIaHUpOBaTh paboTy rpymnmsl, PallMOHAJIBHO pacHpenesaTs O6S3aHHOCTH u
TIaHUpOBATh ACATENBHOCTh B HECTAHNAPTHBIX CHUTyalMsX, aJIeKBaTHO OLIEHUBATH
BKJIaZl KaX0T0 U3 YY4aCTHUKOB I'PYIIIbI B peIeHHe paccMaTpuBaeMoi npobiieMsi.
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