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HOACHUTEJILHAS 3ANTHCKA

[lporpamma no ¢u3uke Ga30BOro YpoBHA Ha YpOBHE cpeaHero ofmiero
oOpa3zoBanua pa3paboTaHa Ha OCHOBE MONOXKEHWEH M TpeDOBaHHI K pe3yibTaraM
OCBOCHHA OCHOBHOW obpazoBareNbHOI nporpaMmsl, npeacrasieHubx B PIOC
COO, a Takke ¢ yuérom denepanpHoli paGoueil nporpaMMmbl BOCIUTAHHA M
KOHUenuxy npenoaasanns yyeOuoro npeamera «Pusnka» B obpa3oBare/bHBIX
OpraHH3aLuax Poccuiickoi Depepatinu, peanH3yIOmHX OCHOBHBIE
o0pa3oBaTe/bHbIC IPOrPaMMEL.

Cozepxanue nporpammel no Gu3uke HanpasineHo Ha GOpMHpOBaHHe
€CTeCTBEHHO-HAYYHOH KapTHHbI MHpa oOyvaromuxces 10-11 knaccos npu
obyuenun ux (uanke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-ACATEIBHOCTHOIO
noaxoaa. Ilporpamma no ¢uauke coorsercteyer Tpebosanuam PIOC COO k
MIAHUPYEMBIM JIHYHOCTHBIM, MPEJAMETHEIM H MeTanpeAMeTHBIM pe3yabTaTaM
ODyHeHMs, a4 TAKKe YUMThIBAET HEeOOXOAMMOCTH pean3allii MeXNpeaMeTHBIX
cBA3ei (QHIMKH C eCTeCTBEHHO-HAyuHbIMM yyeDHmIMM mpeametramu. B Heil
ONPe/IEIAIOTCA OCHOBHbIE LEAH H3ydeHHs (U3UKM HA ypoBHe cpejHero obuiero
00pa3oBaHus, MIAHUPYEMbBIC PE3VIILTATH OCBOCHUS Kypca (DH3HKM: JIHYHOCTHBIE,
METarnpeAMeTHbIE, NpeJAMeTHbe (Ha HasoBOM ypoBHe).

[Tporpamma no Qusmke BrAOYaET:

e [UIAHHPYEMbIC PE3YIbTaThl OCBOCHMS Kypca (hu3nku Ha fazoBom yposHe, B

TOM YHCJIE MPEAMETHBIE PE3YIIbTAThl 110 rofaM 00y4eHus;

» conepxanue y4eOHoro npeamera «Dusuka» no rogam obyuenns.

®u3uxka kak Hayka o Haubonee OOWIMX 3aKOHAX TNPUPOIbI, BHICTYNas B
KayecTse y4eOHOro npeAMera B LIKOAE, BHOCHT CYUIECTBEHHbIH BKJIaJ B CHCTEMY
3Hanui 06 oxpyxawowem mupe. Llkonshsiil kype dusnkn — cucremoobpasyiomuii
U8 @CTECTBEHHO-HAYYHBIX Y4eOHBIX NMPEeAMETOB, NOCKOIbKY (MU3HMYCCKHE 3aKOHBI
JIOKAT B OCHOBE MPOLECCOB M ABJICHHH, H3YHaeMbIX XHMHeH, OHonorueit,
buznveckoit reorpadmeii w actpoHomued. Hcnonb3oBaHME M AKTHBHOE
NPHMEHEHHe  (M3MYECKHX 3HAHMH  OMNpedeNAET XapakTep M pasBHTHC
pasHOOOpasHBIX TeXHOJOTHH B cdepe OIHEPreTHKH, TPaHCOOPTa, OCBOCHHSA
KOCMOCA, MOJYYEHHS HOBBIX MaTepHAIOB C 3alaHHBIMH CBOWHCTBAMM M APYIHX.
M3ayyenne QHINKH BHOCHT OCHOBHOW BKian B (OPMHpOBaHHE €CTECTBEHHO-
HaY4YHOH KapTHHB MHpa ofyuaioumxcs, B GOPMHPOBAHHE YMEHHH NPHMEHATH
HAYYHBIH METO/ MO3HAHHSA NPH BBINOJIHESHHH KMH Y4eOHBIX HCCeI0BaHMI.

B ocHoBy kypca GH3MKH Ans ypoBHS cpejHero oduiero obpazoBanus
NoNOXKeH PRA WAeH, KOTOpbieé MOXHO PpacCMaTpHBaTh KaK NPHHUMIBI €ro
NOCTPOEHHA.



Hoesa wenocmuocmu. B COOTBETCTBHM C HEH KYpPC SBISETCH JNOIHYECKH
3ABEPIUEHHBIM, OH COAEPKHT MaTEpHasl W3 BCeX pasfesioB PH3MKH, BKIIOYACT KaK
BOMPOCK! KIACCHYECKOH, TaK ¥ COBpeMeHHOMH (PHIHKH.

Hoes zewepamuzayuu. B cooTsercrBMM ¢ Hel marepuan Kypca (QH3IMKH
oOweamHén  BOKpyr du3nyeckux Teopil. Beaymmum B Kypee  sBagercs
dopMUpOBaHHE MpEACTaBNeHUH O CTPYKTYPHBIX YPOBHAX Marepuy, BEILECTBE H
rnose,

Hoen cymanumapuzayuu. EE peanusalus NPEANONaracT MHCMoNb30BaHHE
rYMaHHWTAPHOIO TOTEHUMANa (HIMYECKOH HAYKH, OCMBICICHHC CBA3H PasBHTHA
Gusukn ¢ passuTHeM oOmIeCTBA, @ TAKKC C  MHPOBO33PCHYCCKHMM,
HPABCTBEHHBIMH H 3KONOIHYCCKHMH podIieMaMy.

Hoes npuxiraduoit  wanpaerenvocmu. Kype Gu3HkM  npeanonaraer
3HAKOMCTBO C LUMPOKHMM KPYTOM TEXHHMECKHX M TEXHONOIMHECKMX NPHIOKEeHUH
H3YHEHHBIX TCOPHIt H 3aKOHOB.

Hoes sxonozuzayuu  peansyercst [OCPEACTBOM BBEJCHHS 3JIEMCHTOB
CONCPKAHHS, TNOCBALWEHHBLIX 3KOJOrHYECKHM npoblieMaM  COBPEMEHHOCTH,
KOTOpbIEe CBA3aHBLI C Pa3sBUTHEM TeXHHKM M TEXHONOrHif, a Takxke obcyxieHus
npodsieM pallHOHATBHOIO MPHPOAONONBE30BAHHA H IKOJOTHYECKOi De30MacHOCTH.

CrepxXHeBBIMH JIeMEHTaAMH Kypca OH3HKM Ha YpPOBHE cpejaHero obuiero
obpazoBanus SBNKIOTCA Qu3KHeckue Teopuu (hopMHpOBaHHE TNPENCTABICHHHA O
CTPYKTYPE NOCTPOeHMA (H3IHUECKOH TeopuH, poiH (PyHIAMEHTAIbHBIX 3aKOHOB M
NPHHIUMIIOB B COBPEMEHHBIX TMPEJCTaBICHHAX © TMpHpoAe, TrpaHHuax
NPUMEHHMOCTH TEOpHH, IUIS OMNHCAHHWA eCTECTBeHHO-HAYYHBIX HABACHHH W
NPOLECCOB).

CHCTEMHO-ICSATENLHOCTHBIA NMOAX0A B Kypce (GU3MKH peanusyercs npexje
BCEro 3a CHET OPraHM3alMM 3KCICPUMCHTAIBHOH ACATENBHOCTH 00YHarOLMXCH.
Ins OGazosoro ypoeHs Kypca (H3MKH — 3T0 HCNOAB30OBAHHE CHCTEMBI
(OpPOHTANBHBIX KPAaTKOBPEMEHHbIX JKCrepuMeHTOB M nabopaTtopHeiX pabor,
KOTOpBIC B NporpaMme no ¢usuke odbeaMHeHsl B OOUMH CMHCOK YYeHHYECKHX
npaxktuyieckux pabor. Beuienenuwe B ykasannoMm nepeuse nabopatopueix pabor,
MPOBOAMMEIX 1A KOHTPOAA M OLUCHKH, OCYLICCTBASCTCH  YYaCTHHUKAMHU
ofpazopaTeibHOTO MpoLecca MCXOAA M3 OCODEHHOCTEH MJIaHMpOBaHMA H
ocHauenus kabunera (Gu3suke. [lpw sToM obecneymusaerca oOBnaneHHe
00yHAIOUIMMHCA YMEHHMAMH MPOBOAHTL KOCBEHHLIE H3MEPeHHsA, HCCAEN0BaHHA
3aBHCHMOCTEH (M3IHYECKHX BeJHYHH H TMOCTAHOBKY ONBITOB MO MPOBEPKE
MPeUIOKEHHBIX THIIOTES.

bonblioe BHMMAHME YACNSETCS PELICHHIO PacqéTHLIX M Ka4eCTBEHHBIX
sanay. Ilpu sTom a8 pacy€THeIX 3a71a4 NMPUOPHTETOM ABISIOTCA 3a/1a4¥M C ABHO
3aaHHON QH3HYECKOH MOAENBIO, NO3IBONAIOIIME IPUMEHATH H3YHEHHBIC 3aKOHBI H



3aKOHOMEPHOCTH KaK W3 OJIHOro pasjena Kypca, Tak W MHTerpupys 3HaHHS W3
pasHeIX pa3aenos. Jins KayecTBeHHBIX 33134 NPHOPHTETOM AB/AKOTCH 3al1aHHA HA
obbAcHeHHe NpoTeKaHus (GHU3MUECKHX ABIEHWH M NPOLIECCOB B OKPYXAIOMEH
AMu3HM, Tpebytoume BoiGopa (HU3HYECKOH MOAENH JUIS CHTYAUWH [PaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.

B coorerctBuu ¢ Tpebopanmamn ®IOC COO k marepuansHo-
TexHHyeckomy obecnieyennio ydeOHoro mnponecca Oa3osblif YpoOBEHB Kypca
(H3NKH Ha yPOBHE cpejiHero oduero odpasoBaHus JOMKEH H3YHATECA B YCIOBHAX
npeaMeTHoro KabuHera GU3MKM HMAM B YCIOBHAX HMHTErpHpOBaHHOro xabuHera
NPEAMETOB ECTECTBEHHO-HaY4YHOro uMkna. B kabuHere du3MkH N0MWKHO OBITH
neobxoaumoe snaboparopHoe obopyAoBaHHE VIS BBITIOJHEHMS YKa3aHHBIX B
nporpamme 1o (u3nKe yHeHHYeCKHX MPaKTHYeCKHX paboT M 1leMOHCTpaLHOHHOE
obopyosaxme.

Jemoncrpaunontoe obopyposanne GOpMHpYETCs B COOTBETCTBHH C
NPHHUMIIOM MHHMMAILHON  JIOCTATOMHOCTH M oDecrieunsaer NOCTAHOBKY
NEePEHHCICHHBIX B MNporpaMMme no (QH3MKe KIIOYEBBIX AEMOHCTpauMil ans
HCCAEOBAHHA  HM3Y4aeMblX ABJACHWH #  [pPOLECCOB, IMIHPHYECKHX H
(yHAAMEHTANLHBIX 3AKOHOB, HX TEXHHYECKHX NPHMEHEHHI.

JlabopatopHoe oOopynoBaHMe IR YHEHWHECKHX TNPakTHYeCKWX pabor
(opMHpYETCE B BHIE TEMATHYECKHMX KOMIUIEKTOB M obecneynBaeTcs B pacuére
OJIHONO KOMIUIEKTa Ha ABYX oOyqalommxcs. TeMaTHYeCKHE KOMIUIEKTbI
naboparopHoro 00OpYAOBaHHA JOMAKHEI OBITE MOCTPOEHEI HA KOMIJIEKCHOM
HCIONB3OBAHUK AHANOIOBBIX ¥ UMPPOBBIX NPHOOPOB, 2 TAKIKE KOMIBIOTEPHBIX
HIMEPHTENBHBIX CHCTEM B BHJIe LH(DPOBLIX abopaTopuii.

OcHOBHBIMU LENSMH M3yueHUs Pu3uku B 0DUeM 0Dpa3oBaHUK SBISIOTCH:

o dopmupoBarue HHTEpeca M cTpemieHMs O0YYAIOUMXCH K HAyYHOMY
H3YYCHHIO MPUPOIbLL, Pa3sBHTHE MX HHTCUICKTYAIBHBIX W TBOPHECKHX
crnocobHOCTEH;

* Pa3sBHTHE NPEJICTABICHHH O HAYYHOM MeTojJie No3HaHus ¥ (GopMHpoBaHKe
MCCACA0BATENBCKOID OTHOMICHHA K OKPYAKRIOLIMM ABICHHAM;

o (opMHpOBaHHE HAYYHOrO MHPOBO33PCHHMA KaK PpesyabTara M3YuyeHHs
OCHOB CTPOCHHA MaTepuH H DYHASMEHTANBHBIX 3aKOHOB QH3HKH;

» (dopmupoBaHue yYMEHMIT OOBACHATHL SBIACHMS C  HCNOJL30OBAHHEM
(DH3HYECKHX 3HAHMH M HAYYHbIX J0KAQ3aTe/IbCTB,

e (opmHpoBaHHE TIpPEACTABACHHH O ponH (QHIMKH A1A Pa3BUTHA APYIHX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.
Joctuxenue »TuX Ueneil obecrneynBaeTcs pellieHHeM CHEAYIOUIMX 3ajay B

Npouecce H3y4eHHa Kypea GU3nMKy Ha ypoBHE cpeanero obuero odpazopaHus:



« mnpuobperenne  cucremsl  3Hanui o0  oOwMX  H3IHYECKHX
3aKOHOMEPHOCTAX,  3aKOHaX,  TEOPHAX,  BKIIOYAR  MEXaHMKY,
MOJEKYJSPHYIO  (DH3UKY, 3MEKTPOAMHAMMKY, KBAHTOBYIO (QUIMKY M
AEMEHThI ACTPODUIHKY;

o (dopMHpOBAHHE YMEHHUH NPUMEHATH TEOPETHYECKHE 3HAHMA  JUIA
oObACHeHNA (QM3INYECKHX ABNEHHH B NpPHPOAE W A4S TNPHHATHA
NPaKTHYECKHX PElICHHH B NOBCE/IHEBHOM KH3HM,

* OCBOCHHE CrOco0OB PEelICHHS PasiMYHbIX 3a/1a4 C #BHO 3a/IaHHOM
du3necKoit  MOACNBIO, 3aiay, NOAPA3YMCEBAOUWMX CAMOCTOATENBHOE
co3laHne PU3NUCCKON MOACAH, AACKBATHOM YCIOBHSM 3a/1a4H;

o MOHUMAHHEC (QHIHYCCKHX OCHOB M MPHHUMNOB ACHCTBHA TEXHHYCCKHMX
YCTPOHCTB M TEXHONOIMHYECKHX MPOLIECCOB, HX BIHAHUA HA OKPYKAKOLIYIO
cpeay;

e OBIAJICHHE METOJIAMHM CAMOCTOATENILHOIO NMAAHHPOBAHMA M MPOBEICHHS
(DH3HMYECKHX SKCMNEPUMEHTOB, QHANH3a M HHTeprnperauny HHPOpMaUNH,
ofnpeaeNeHus JOCTOBEPHOCTH MONYYCHHOrO Pe3yILbTara;

e CO3JIaHHE YCJIOBHIl [UIA PAa3BHTHS YMEHHIH NPOCKTHO-HCCIEA0BATENLCKOIH,
TBOPYECKOH JEATEIbHOCTH.

Ha wu3yuenue ¢u3uku (0a30Bbiil ypoBeHB) Ha ypoBHE cpejHero odiero
obpazopanus otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 vaca B Heemo), B
11 knacce — 68 yacos (2 4yaca B HeJIe/0),

[Mpeanaraemsiii 8 nporpaMMe no (u3MKe nepeyerb nabOPaTOPHBIX W
npakTHueckux paboT #BASETCS PEKOMEHIOBAaHHBIM, YYHTeNb JenaeT Bbibop
nposenends nabopatopubix paboT W OMBITOB © YYETOM WHAWBHAYAIBHBIX
ocoberHocTell 0byyaloumxcs.



COAEPKAHHE OBYYEHHUSA
10 KJIACC

Painen 1. @uinka 4 MeTO1bI HAYHHOTO NOIHAHKS

®u3uka — Hayka o npupoje. HayuHsie METOAbI MO3HAHKA OKPYKAKOLWEro
mupa. Ponb IKCnepHMEHTa M TEOpMM B MpOLEcce MO3HAHHWA MNPHPOIbL.
IKCNEPUMEHT B H3MKe.

Monenuposanue (u3HYecKHX ABNEHHI H npoueccos. Hayunpie runoressi.
@OuU3nYecKUe 3aK0HbB ¥ TeopHH. ['PaHMIbl NPHMEHHMOCTH (PHINYSCKHX 3aKOHOB.
[Ipusumn coorsercTams.

Ponb u Mecto dusukn B (hOPMHPOBAHMH COBPEMEHHOH HAYYHOH KapTHHBI
MHPa, B [IPAKTHYCCKON ACATCIIBHOCTH JHOACH.

Hemoncmpanuu

AHanoroBbie M UHPOBLIE HIMEPHUTENbHBIE NPHOOPBI, KOMIMBIOTEPHBIE
JaTYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe apwkenne. OTHOCHTENBHOCTE MEXaHHYECKOrO JIBHKEHHS,
Cucrema orcuéra. Tpaekropus.

[lepemerienne, cKOpocTh (CpeaHssi CKOPOCTb, MIHOBEHHas CKOPOCTh) H
YCKOPEHHE MATepHaNbHOH TOYKH, HX TMPOSKUHMH Ha OCH CHCTEMbl KOOPAMHAT.
Cnoxenne nepemeiieHtii ¥ CI0KeHHe CKOPOCTEH.

PasHomepHOe ¥ paBHOYCKOPEHHOE NpAMOJIHHEHHOoe apwaeHne. [ paduku
3aBHCHMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHMS, NYTH H nNepeMeilieHns
MaTePHATLHOH TOUKH OT BPEMEHH.

CpoboaHoe nanenne. Yckoperue ¢cBo0OAHOIO NaACHU.

Kpuponuneiinoe aBuxeHue. JIBHKEHHE MATCpHANLHOH  TOYKH 1O
OKPYXHOCTH C MOCTOSAHHOM 110 MOAYJIIO CKOPOCTLIO. YTII0Basg CKOPOCTS, JHHEHHaR
ckopocTk. [lepnoa u yacToTa obpateHsa. LIeHTpocTpeMHTENLHOE YCKOPEHHE.

Texunyeckue ycTpoWCTBA H MNPaKTHYECKOE TPHMEHEHHE: CIHAOMETP,
JABHIKEHHE CHAPR/IOB, LIETTHBIE H PeMEHHBIE Nepeaayn.

Hemoncmpayuu

Mojens cHcTeMbl OTCYETA, MILTIOCTPALIMA KHHEMATHYECKUX XAPAKTEPUCTHK
JBHIKEHHS.

IMpeoGpazosanne ABHKEHHI C HCMONB3OBAHUEM MPOCTLIX MEXAHHIMOB.

[Manenne Ten B BO3AYXE W B pa3peReHHOM MPOCTPAHCTBE.

Habnoaenne asmxenus tena, OpOLICHHOrO NojA YrioM K TFOPH3OHTY H
rOPH30HTANBHO.



Mamepenne yckopeHnus cBOOOHOI0 NaeHHA.

Hanpasnen#e CKOPOCTH NPH ABHKEHHH N0 OKPYKHOCTH,

Vuenuweckuii sxcnepusmenm, rabopamopusie pabomel

M3ayyeHne HepaBHOMEPHOIO JBHAKEHHUS C LENbI0 ONpeIe/ieHHA MIHOBEHHOH
CKOPOCTH.

Hccnenosanye COOTHOLICHUS MeXUly [MYTAMH, MNPOHICHHBIMH TeNOM 3a
MOCNeJOBATENbHbIE PaBHBIE MPOMEKYTKH BPEMEHH [PH  PaBHOYCKOPEHHOM
JIBHIKEHHM € HAYaNBHOH CKOPOCTHIO, PABHOH HYJIIO.

M3yuerne 1BMKCHNA LIAPHKA B BA3KOH KHAKOCTH.

Hayuenue nsuxenns tena, OpoLIeHHONO FrOPH3OHTAIIBHO.

Tema 2. Junamuxa

[Mpunusn  otHocuTenbHocTH [anmaes. [lepswiit  3akon  HsiloTona.
Hrepunanbibie CHCTEMBI OTCHETA.

Macca rena. Cuna. [lpununn cynepnosuunu cun. Bropoii 3akon Helotona
Jutst marepuansHoil rouku. Tperuit sakon HetoToHa s MaTepHanbHbIX TOYEK.

3akon seemupHoro taroreHus. Cuna rtaxecrw. llepBas kKocMuueckas
CKOPOCTS.

Cuna ynpyrocru. 3akos ['yka. Bec Tena.

Tpenue. Buab: tpenns (nokos, ckonbxenus, kadenus), Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKONbXKEHHS M cHia TpeHHs nokos. Koadduumenr rpenus.
Cuna conpoTHBACHHS NPH JBHKEHHH TeNa B KHAKOCTH HIIH rase.

[locTynarensHoe ¥ BpamarensHoe ABHxeHHe abcomoTHO TBEPIOro Tena.

MoMeHT cHIbl OTHOCHTENIBHO OCH BpalleHus. [liewo cunel, Ycaosus
pPaBHOBECHA TBEPAOIO Te4,

Texuuuyeckue yCcTpoOMCTBA W NPaKTHYECKOE TMPUMEHEHHE: NOALIMITHHKH,
JIBH/KEHHE HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu

SAsnenune HHEpLUH.

CpaBHeHHe Mace B3aHMOACHCTBYIOLIMX Tel.

Bropoit 3akon HeloTona.

H3amepenue cu.

Cnoxenue cu.

3aBHCHMOCTb CHJIBI YTIPYTOCTH OT AeOpMaLiiH.

HesecomocTts. Bec Tena npu yCKOpPeHHOM MOABEME H NMaACHHH.

CpaBHen#e CH/T TPEHHA NOKOSN, KAYeHHA U CKOJBKCHHA,

Ycnosus pasHosecus TBEPAOTO Tesa. Buaki pasHoBecHs.

Yuenuvecxun sxcnepumerm, aabopamopnsie pabomut

Hayuenne apinkenns Gpycka no HaKJIOHHON MUIOCKOCTH.



UccaepoBanne 3aBHCHMOCTH CHJI YNPYPOCTH, BO3HHKAIOLIMX B MpYKHHE H
pe3nHOoBOM obpa3siie, 0T UX JedopMalMH.

HccnepoBanue YCIOBHH paBHOBECHS TBEPAONO Tena, HMMEIOUEro ochb
BPALLICHHA,

Tema 3. 3aKoHbl COXPAHEHUR 6 MEXAHUKE

WMnynsc matepuanbHOW TOYKH (Tena), CHCTEMbl MATEPHANBHBIX TOHEK.
MMOyibc cHABI W W3MEHEHHME MMITYbCA Tena. 3aKOH COXPAHeHMs MMITYNbCa.
PeakTHBHOE JBHKEHHE.

Pabota cuspl. MOMIHOCTE CHIBL

Kunernueckas 3Heprus marepuaibHOll To4kH. Teopema o0 H3MEHEHHH
KHHCTHYCCKOH JHEPIUH.

[Morenunanstas IHCPIHA. [TorenunansHas IHEPIrus YIpyro
nedopmuposannoll  npyxuisl.  [loreHuMansHas sHeprus Tena  BONH3M
NOBEPXHOCTH 3eMIIH.

[MoreHunansunie M HenoteHuwansHsle  cwiasl. Csase  paborsi
HEMOTEHUHANLHLIX CHJI € HM3MEHCHHEM MEXAHHYCCKON SHEPrHM CHCTEMbI Tell.
3aKoH COXpaHeHHs MEXaAHUYECKOH YHEepruu,

Ynpyrue u Heynpyrue CTolKHOBEHHsI.

Texuuueckne ycTpoicTsa H NpakTHYECKOe MPHMEHeHHe: BOAOMET, Konép,
NPYXRHHHLIA THCTONET, ABHIKEHHE paKer.

Hemonempayuu

3aKOoH COXpaHeHHUs HMITY/IbCA.

PeakTusHoOe JIBHXKEHHE.

[lepexoa noTeHUHANBHOM IHEPrUM B KHHETHHYECKYIO # oOpaTHO.

Vuenuveckuii sxcnepumenm, rabopamoprsie pabontu

H3ydense abconoTHO HEYNpyroro yaapa ¢ MOMOLIBIO ABYX OJHHAKOBBIX
HUTAHBIX MAasTHHKOB.

Hcenenopanme cBa3n paboTel CHIIBI C H3IMEHEHHEM MeXaHWyeckoi JHeprum
TENA HAa NPUMEPE PACTAKEHHS PE3HHOBOIO KI'yTa.

Pasnen 3. Moaexyasipruast Gu3HKa H TEPMOAHHAMHKA
Tema 1. Ocnosst MOACKYAAPHO-KUHEMUNECKOU Meopuu
OCHOBHBIE MONOKEHHA MOJICKYIAPHO-KHHETHYCCKON TCOPHH W MX ONBITHOE
obocHoBanue. bpoyHosckoe nsuwxenue. Jluddyszua. Xapaxkrep aBmwxeHnus u
B3aMMOJeHCTBHS vacTUll BewtecTsa. Mojenu CTpoeHMs rasoB, XHAKOCTEH W
TBEPALIX Ten W 00BICHEHHEe CBOMCTE BellecTBa Ha OCHOBE ITHX Mojeneid. Macca u
pasmepst moneky1. Konuuectso sewectsa. [locrosnHas Asorajipo.

Tennosoe pasHosecue. Temneparypa u e€ umepenue. Llxana temneparyp
[lenbcHs.



Mogens wuaeansHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISPHO-
KHHETHYECKOH TeopMH WAcanbHOro raza. AGCOMIOTHAR TeMmreparypa Kak mepa
cpejiHel KMHETHUECKOH 3HepruM TennoBoro JABWkenns wactuu rasa. lllxana
remneparyp Kenpsuna. ['asosuie 3akonbl. YpasHenne Menaeneesa—Kaaneipoua.
3akon [lanstona. M3onpoueccsl B HAEANbHOM rasze ¢ MOCTOSHHBIM KOJIHYECTBOM
pewtecTsa. [paduueckoe npencTaBieHHE M3ONPOLIECCOB: HM30TEPMa, M30X0pa,
u3obapa.

Texuuyeckne yCTPOMCTBA M NPAKTHYCCKOC [PHUMEHEHHME: TEPMOMETP,
bapomerp.

Hemonempayuu

OneiTel, AOKa3bIBAIOWIKME AHCKPETHOE CTpOeHHe BewecTsa, Qororpadun
MOJIEKYJ1 OPraHHHYEeCKHX COSTHHEHHIA,

OnwiTel M0 AHGDYIHK KHAKOCTEH W ras08..

Moziens 6poyHOBCKOIO JABHIKEHHA.

Mogaens onsita lltepHa.

OnwiTsl, JI0KA3bIBAKOIIIHE CYNIECTBOBaHHE MEXMOIEKYIRPHOTO
B3aHMOICHCTBHA.

Mozaenb, HATIOCTPUPYIOLLAA NPHPOAY JaBICHHA ra3a Ha CTEHKH cocy/a.

OneiTsl, HAMOCTPUPYIOUIHE VPAaBHEHHE COCTOAHMA HICAIBHOIO rasa,
H30MPOLECCHI.

Vyenuveckuit axcnepusenm, nabopamopusie paboms)

OnpeneneHue Maccsl BO3AYXa B KNACCHOH KOMHATE HA OCHOBE M3MEPEHWi
o0BEMa KOMHATHL, IAR/ICHHS W TEMIEPaTyphbl BO3AYXa B HEil.

Hcenenosanue 3aBUCHMOCTH MEALY NapaMeTpaMy COCTORHUS pa3pekeHHono
rasa.

Tema 2. Ocrosbl mepmoounamuKu

TepmoanHaMuyeckas cucTeMa. BHYTpeHHAA JHEPrus TEPMOAHHAMHYECKOH
cucTeMbl H cnocoOb € nameHnenus. Komudectso Tennotsl ¥ pabota. BuyTpenuss
JHEPrUs  OJHOATOMHOIO  MACaNbHOro  rasa. Buwam  Tennonepenauw:
TENJONPOBOIHOCTL, KOHBEKIHA, HINyueHHe. YaenbHas TennoéMKOCTh BellecTsa.
KonuuecTso rennorel npu Tenionepeaaye.

[Tousarne 00 aauabarnom npouecce. [lepsblif 3aKOH TEPMOAMHAMMKH.
[lpumerenne nepBoro 3aKoHa TEPMOAMHAMUKH K M3onpoueccaM. ['paduueckas
HHTEprpeTauus padoTel rasa.

Bropoii 3akoH TepmoanHaMiki. HeobpatHMOCTh NMpOLIECCOB B NPHpOJIE.

Tennoseie  mawmubl.  [lpuHUMAOBI  AGHCTBHA  TEMJIOBBIX  MALIMH.
IMpeobpa3zoBanus 3Hepruu B TerUioBuIX MmawuHax. Kosp@HuMeHT nosesHoro

AekictBua Tennosoit mawmubl. [lukn KapHo u ero xoadduument nosesnoro
AeHcTBUA. DKOJOrHUecKkHe MpodaeMsl TENI0IHEPreTHKH.



Texunueckue yCTpOHCTBA M NPAKTHYECKOE MPUMEHEHWe: JIBUraTelb
BHYTPEHHEIO CropaHus, ObITOBOH XONOMIBHUK, KOHAHLMOHED.

Hemonempayuu

M3MeHeHHe BHYTpEHHeH JHepruM Tena MpH COBEpLUCHHM paboTel: BbLIET
npobku 3 OYTBUIKH NOA AEHCTBHEM CKaTOro BO3AYXa, HarpesaHue s>dupa s
NATYHHOM TpyOKe myTéMm Tperus (BHICOACMOHCTPALINA ).

U3meHeHHE BHYTPEHHEH JHEPruy (TeMnepaTypsi) Tena fnpu Tennonepeaase.

Oneitr no aauabaTHOMY pacluMpeHHio BO3AyXa (ONBIT C  BO3AYLIHLIM
OrHHBOM).

Moaenu napoBoi TypOHHBI, ABHIaTeNs BHYTPEHHENO CropaHus, peakTHBHOIO
ABHraTesNs.

Vyenuuecxun sxcnepumenm, aabopamoprivie pabomboi

H3Mmepenue yneabHoH TenI0€MKOCTH.

Tema 3. Azpecamusie cocmonnua eewecmea. Pazoesie nepexoos

[Mapoobpa3zosanue u konjaeHcauns. Mcnapenue u kunesne. AGCOMOTHAS H
OTHOCHTENIbHAS BAAXKHOCTL Bo3ayxa. Haceunenusiii nap. YaeasHas Teruiora
napoodpa3oBaHus. 3aBUCHMOCTE TEMIICPATYPhI KMIICHHS OT JaBICHUS.

Teépnoe Teno. Kpucranmnvyeckue u amopdHsie Tesa. AHH30TPONUS CBOICTS
kpucramnos. AKuakue kpucramwnsl. CospemeHHble Mavepuanst. [lnasnenwe u
KpHCTA/UTH3aIMA. Y nenbHas TeruoTa niasnedus. Cybaumaitus,

YpasHeHnue Tennosoro Gananca.

Texuuyeckue yCTpoHCTBA W NPaKTHHYECKOE MNPUMEHEHHE: THIPOMETp M
NCHXPOMETP, KAJOPHMETP, TEXHONOIHH NOJYHEHHA COBPEMEHHBIX MaTepHalioB, B
TOM YHCJIE HAHOMATEPHAJIOB, H HAHOTEXHOIOMHH.

Hemonempanuu

CBoiicTBa HACKINIEHHBIX MaPOB.

Kunenue npu nOHMKCHHOM aB/ICHHH,

Cnocodbl H3MEPEHHSA BIAKHOCTH.

HabnroaeHne HarpeBaHua # NIABACHHA KPHCTA/LTHYECKOrO BELLECTBA.

JleMoHCTpalLHa KPHCTAILIOB,

Vuenuueckun akcnepumerim, nabopamopneie pabomot

M3mepenne OTHOCHTENBHOM BAGKHOCTH BO3AYXA.

Pazaen 4. DaexrTpoaunamuka
Tema 1. nexkmpocmamura
OnexTpH3auus TN, Daexkrpuyeckuil 3apan. Jlsa BuIa 2EKTPHYECKHX
3apanoB. [IpOBOAHKKH, JHINEKTPHKH H NOJAYNPOBOAHHMKH. 3aKOH COXpPaHCHHA
MEKTPHULCKOro 3apa/a.
Baaumoneiicteue 3apanos. 3akon Kynona. Toueunbi anekTpHyeckuil 3apsil.
Onexrpuyeckoe nose. HanpsxéuHoctes snekTpHyeckoro noas. [lpunuun



CYNepnosHLMK EKTPHYECKHX nonel. JIHHUK HanpsKEHHOCTH EKTPUUECKOro
nons.

Pabora cun  3nexrpocrarudeckoro  nons.  [loremuman.  Paswocts
noteHuranos. [IpoOBOAHMKM ¥ IHINEKTPHKH B NEKTPOCTATHYMECKOM MOIE.
JlanexTpuieckas NpOHUIIAEMOCTS.

nekTpoémrocTs. Konnencarop. nexkTpoéMKOCTs NIOCKOr0 KOHACHCATOpA.
IHEPrHs JapHKEHHOr0 KOHICHCATOPA.

Texnuueckue yCTpoHCTBA M NPAaKTHYECKOE [MPHMEHEHME: IJIEKTPOCKOI,
MEKTPOMETP. WIEKTPOCTATHYECKAs 3allMTa, 3a3emieHuwe nexTponpubopos,
KOHJSHCATOp, KOMHPOBANIBHBI anmnapar, CTpYHHBIH NMPUHTEP.

Hemonempayuu

YeTpoiceTBo M NMPHHLUHN ACHCTBHA 31CKTPOMETPA.

BaaumonelcTBHE HATEKTPHIOBAHHBIX TeJI.

DNEKTPHYECKOe MoJie 3apsKeHHBIX Te.

ITpoBOAHKMKH B 3NEKTPOCTATHYECKOM [10J1€.

DNeKTpocTaTHYecKas 3aluTa.

JIMONeKTPHKH B 2IEKTPOCTATHUYECKOM 1101,

3aBHCHMOCTL  MEKTPOEMKOCTH  [IOCKOI0  KOHJACHCATOpa OT  IIIOIANH
IACTHH, PACCTOSHHS MEHILY HHMH ¥ JHICKTPHYCCKOH NMPOHHLIAEMOCTH.

DHEPIrus 3apsHKEHHOrO KOHAEHcaTOpa.

Yuenuueckuil axcnepumenm, nabopamoprusie pabomsi

H3amepenune 3eKTPoEMKOCTH KOHAEHCATOpa.

Tema 2. Hocmosnnstit anekmpuyeckuit mox. Toku € paziuynsix cpedax

DnekTpHHeckHit TOK. YCIOBHS CYUIECTBOBAHHMA JJIEKTPUYECKONO TOKa.
HUcrounnku toka. Cuna toka. [locrosnubiit Tox.

Hanpsikenue. 3akon Oma Ut yqacTka Lenu.

DNEKTPHYECKOE COMPOTHBICHHE., YIENBHOE COMPOTHBICHHE BELUECTBA.
IMTocaenosarensHoe, napauiebHOE, CMELIAHHOE COSAHHEHHE NPOBOAHHKOB,

Pabora oanextpuueckoro Toka. 3akon JLkoyns—Jlenua. Momnocts
EKTPHHECKOI'O TOKA.

DNEeKTPOABHAYLIAA CHJIA H BHYTPEHHEE CONPOTHBIEHHE HCTOYHHMKA TOKA.
3akon Oma A1 noaHoH (3aMKHYTOI ) anekTpuieckoi uend. KopoTkoe 3ambikanue,

ONEeKTPOHHA#  MPOBOJAMMOCTE  TBEPABIX  METANIOB.  3aBHCHMOCTH
CONMPOTHRIIEHHS METAIUIOB OT Temnepatypsl. CBEpXIPOBOAUMOCTb.

DNeKTpHUEeCcKHit TOK B Bakyyme. CBOHCTBA IeKTPOHHBIX ITYUKOB,

[Monynposopuuky.  Cobcreensas ¥ NpuUMecHas  NPOBOAHMOCTh
nonynposoauukos. Ceolcrsa p—n-nepexoaa. [lonynposoanukoseie npubopst.

DNeKTpHYeCKHii TOK B pacTBOpax #  pacniasax  /CKTPOJMTOB.
INEKTPOAUTHHECKAA AUCCOLHALUA, DACKTPOJIHS.



Dnextpuyeckuii Tox B8 raszax. CaMOCTOATENbHBI W HECaMOCTOsITENbHbIH
paszpsa. Monnus. [Tnasma.

Texuuyeckue ycrpoHCTBA W NPAKTHYECKOE MPHMEHEHHE. amnepMmerp,
BONLTMETDP, PCOCTAT, WCTOMHHKH TOKa, MIeKTpoHarpeBatenbibie npHOopsl,
IMEKTPOOCBETHTENbHBIE MPHOOPBI, TEPMOMETP CONPOTHBACHHSA, BAKYYMHbIA AHO,
TEPMHUCTOPH! U (JOTOPEINCTOPBL, NOXYIIPOBOJAHHKOBEIA AHO, ralbBaHHKa.

Hemoncmpayuu

Hamepenue cuiibl TOKa M HANPAKEHHA.

3aBHCUMOCTD CONPOTHBACHHUA LMIMHAPHYECKHX TMPOBOAHHKOB OT JUIHHBI,
NJOIIAAN NONEPEHHOro CEYECHHA H MaTepHana.

Cwmenmannoe coeinienne MpoBoAHHKOB.

[lpamoe wu3amepenue anexTpoaswxkyied cunsl. Koporkoe 3aMbikanHe
raIbBAHHYECKOrO IEMEHTA H OLIEHKA BHYTPEHHEr0 CONMPOTHBICHHA.

3aBHCHMOCTb COMPOTHBICHHA METAIOB OT TEMMEPaTypHl.

[TpoBOAMMOCTE 2NEKTPOAHTOB.

Hckposoit paspsit # NPOBOAMMOCTL BO3AYXa.

OAHOCTOPOHHSAS NPOBOJAMMOCTE AHOAA.

Vuenuvecxuii sxcnepusenm, rabopamoprsie paboniv

M3yuenne cMEIIAHHOrO COSIMHEHHSA PE3HCTOPOB.

Himepenne MeKTpOaBHKYILIEH CHIIbI HCTOYHHKA TOKA M €r0 BHYTPEHHEro
CONMPOTUBIEHMA.

HaGmonenne anexkrponnsa.

Mexnpeamertbie CBA3H

Hayuenne kypca ¢usukn 6azosoro yposus B 10 knacce ocylecTrisercs ¢
YH4ETOM COAEPKATENbHBIX MEKIIPEIMETHBIX CBA3EH € KypcaMM MaTeMaTHKH,
OHOJIOTHH, XMMHH, reorpadui H TEXHONOTHH,

Mexcnpedmemnsie nowsmua, CBA3aHHBIE C H3YHEHHEM METONOB HAYYHOID
NO3HAHHA: ABACHHE, Hay4Hblil QakT, runoresa, (H3HYECKas BE/IMYHHA, 3aKOH,
Teopus, Habmonenie, IKCNEPHMEHT, MOJIETHPOBAHHE, MOJIENb, H3IMEPEHHE,

Mamemamuixa: peuieHHe CHCTeMbl YpPaBHEHMH, IHHelHas QyHKUMS,
napabona, runepbona, HX rpadgHKH # CBOHCTBA, TPHNOHOMETPHYECKHE (YHKLMH:
CHHYC, KOCHHYC, TAHIMEHC, KOTAHIeHC, OCHOBHOE TPHIOHOMETPHYECKOE TOWIECTBRO,
BEKTOPHI ¥ HX MPOEKLIMH HA OCH KOOPAMHAT, CJOXKEHHE BEKTOPOB.

buonozus: MexaHW4ecKoe [IBHKEHHMEe B JKHBOI npupoje, aupdy3us, ocmoc,
Tenn000MeH KHUBLIX OPraHHIMOB (BH/IBI TENJOMNepeayH, TEeNnJIoBOe paBHOBECHE),
INCKTPHYECKHE ABJICHUA B JKHBON npupose.

Xumua: NUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHHUE aTOMOB M MOJIEKY1, MOJIb
BENIECTBAa, MOJISPHAA Macca, TEMNJOBbie CBOWCTBA TBEPABIX Tes, KHAKOCTCH #



razos, 3JICKTPHYECKHE CBOHCTBA METAMIOB, IEKTPOJHTHHECKAs AMCCOLMALINA,
rabBaHHKa.

leozpaghus: BNaRHOCTHL BO3YXA, BETPLI, HapoMeTp, TEpMOMETP.

Texnonoeus: npeobpazoBaHue ABHKEHHH C HCMONL30BAHWEM MEXaHM3IMOB,
y4€T TPEHHA B TEXHMKE, NOAUMIIHMKHE, HCMONL30BAHHE 3aKOHA COXpaHeHHs
HMIyZbCa B TeXHHKe (pakera, BOAOMET W JpYrHe), ABUraTelh BHYTPEHHEro
Cropanus, naposas TypOoMHa, ObITOBOH XONOAHIBHHK, KOHJAMUHOHEDP, TEXHOIOIHH
NOJYYCHHS COBPEMEHHBIX MaTepHaloOB, B TOM YHCJIC HAHOMATEPHANOB, H
HAHOTEXHOJONHM, 3EKTPOCTATHYECKAs 3ALIMTa, 3a3eMiaeHne MexTponpubopos,
KCepOKC, CTpYHHBIH NpUHTEP, AEKTpOHArpesarTebHble npubopsl,
AEKTPOOCBETHTE IbHbBIE NTPUOOPHI, rajibBaHHKa.

11 KUIIACC

Pasaea 4. DaekrpoauHamuka

Tema 3. Maznummnoe noie. IAeKMpoOMAZHUMHAR UHOYKIUA

[Mocrosuubie  MarHuTel.  B3auMmoneHcTBHE  MOCTOSHHBIX — MarHMTOB.
MaruutHoe nosie. Bektop maruutHON wuaykuuu. [lpunumn cynepnozuumn
MarHMTHBIX nonei, Jluuun MarunTHoH wuaykumu, Kapruna auuuit MarsvTHO#M
HHIYKIHH T0J15% NOCTOAHHBIX MarHHTOB.

MaruutHoe mnoae npoBoaHHKa ¢ TokoM. Kapruha AMHHA HHAYKLUHH
MArHUTHOrO MOJIS JUIHHHOIO MPSMOro MPOBOAHHKA H 3aMKHYTOIO KOJNBLEBOroO
NPOBOAHHKA, KaTYUIKH ¢ TokoM. OnbIT Dpcreaa. BaanmoneiicTeie NpoBOIHHKOB ©
TOKOM.

Cuna AMnepa, e€ MOAY/Ib ¥ HanpasieHHe.

Cuna JlopeHua, e€ Moay/ib ¥ Hanpasnenue. JIBHiKeHHe 3apsKeHHOR YacTHLlb!
B OJIHOPOAAHOM MarHuTHOM nosne. Pabora cunwt Jlopenua.

Slnenne  MekTpoMarHuTHOH MHAYKUMH. [loTOK BekTOpa MAarHHWTHOMH
HHAYKUHH. DNeKTPOABMKYINAS CHAA HHAYKUMH. 3aKOH 31eKTPOMarHWTHOMH
uHAyKunu Dapaned.

Buxpepoe 37eKTpHYECKOe Moae. DNeKTPOJABHAYIIAS CHIa HHAYKIHH B
NPOBOAHHKE, ABHKYILEMCSH MOCTYNATEbHO B OTHOPOAHOM MarHHTHOM MoJe.

[Npasuno Jlenua.

Muayxtusiocts.  Slanedue  CaMOMHIYKUWH. DNEKTPOABHKYIAA CHAa
CAMOMH/YKLHH.

DHEPIrusl MArHHTHOIO N0/ KaTYLIKH € TOKOM.

DNCKTPOMATHHTHOC NOJIC.

Texuuyeckue ycTpoilcTBa H NPAKTHYECKOE TNPUMEHEHHE: NOCTOAHHBIE
MArHHTBl, EKTPOMAIHHMTLI, NEKTPOABHIaTEe/Ib, YCKOPHTEIH 3JIEMEHTapHbIX
YacTHL, HHAYKUHOHHASA MeYb,



Hemonempayuu

OnwiT DpeTena.

OTKIOHEHHE MIeKTPOHHOI'O [YYKa MArHUTHBIM 110JIEM.

JIMHMH HHIY KWK MArHHTHOTO NOJIS.

B3aumozeicTBHE IBYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jeicreue cuant JlopeHua Ha HOHBI ANEKTPOIHTA.

SABneHue IMEKTPOMArHHTHOH HHIYKLIMH,

[Ipasuno Jlenua.

3aBHCHMOCTb MIEKTPOIABHKYLUCH CHIbI HHAYKUHHM OT CKOPOCTH M3MCHCHHA
MarHMTHOrO NOTOKA.

SBnenne caMOMHAYKIHH.

Yuenuueckuit sxcnepumenm, aabopamopusie pabonts

H3yueHne MarsMTHOMO MO KaTymKH ¢ TOKOM.

Hccnenopanue neicTByA NOCTORHHONO MArHUTa Ha PaMKy C TOKOM.

HcenenoBanie SBIEHHA MTEKTPOMArHHTHOH HHIYKUHH.

Paznen 5. Koaebanun u Boanbl

Tema 1. Mexanuyeckue u 31eKmpomMazHunmusie Koaebanun

KonebarenbHas  cucrema. CsoboaHble  MexaHM4ecKue  KonebaHMA.
["apmonnyeckue konedbanus. Ilepwon, wacrora, aMmauTyaa # ¢asza Kojsedanmii.
[Npyxuunbtii MasTHHK. MaremaTHyeckuii MasTHHK. YpaBHEHHE rapMOHMHYECKHX
konebanuit. [lpeBpainenne JHepruy NpH rapMOHUHECKHX KonebaHMAX.

KoneGatenbubiit xoHTyp. CBoOOAHBbIE 3M€KTPOMArHHTHBIE KOJNeDaHHA B
HICATbHOM KONebare/IbHOM KOHTYpe. AHAIOMMA MEXKIY MEXAHHYECKUMH H
neKTpoMariuTHeIMiH  KonebanuaMH. Popmyna Tomcona, 3akoH coXpaHeHHA
IHEPIruH B HICAILHOM KOJlebaTensHOM KOHTYpE.

[lpeacrasnenue o saryxaroumx konebanuax. BulHYXACHHbIC MEXaHHYCCKHE
konebanus. Pesonanc. BeiHy#IeHHbBIC dNeKTPOMArHUTHEIE Konebanus.

[lepemennntit  Tok. CHHycoMaanbHbii  nepemeHHsiii  Tok.  MownocTs
NEPEMEHHOIO TOKa. AMIUIMTYAHOC M ACHCTBYIOLIEE 3HAYMCHHE CHJIbI TOKa H
HATIPAKEHUS.

Tpaucdopmarop. [IponseoacTso, nepenada u norpebieHUe MEKTPHYECKOH
IHEPruK. DKONOrHYECKHE PUCKH MPH MPOM3BOACTBE NeKTposHepriun. KyapTypa
HCTIOIL30BAHHS YIEKTPOIHEPrHM B NOBCEIHEBHOMH KN3HH,

Texunyeckue yYCTPOHCTBA WM NPaKTHYECKOE MMPHUMEHEHME: MeKTPUHECKHH
3BOHOK, NEHEPATOp NEPEMCHHOI'O TOKA, JIHHHH 3J1eKTponepeaat.

Hemonempaguu

Hccnenosanine napamerpoB kKonedaTensHOM CHCTEMb! (NPYKMHHBIA MM
MATEMATHYECKHI MaATHHK),



HabmoaeHue 3aTyXaoumx KoaebaHui.

Uccnenosanie CBOMCTB BRIHYKIEHHLIX KonebaHuil.

HaGmonenue pelonanca.

CpoboHbIe MEeKTPOMATrHHTHEIE KoleDaHus.

OcuunnorpaMmal (3aBHCHMOCTH CHAB TOKA H HANPSKEHHS OT BPEMEHH) JUIA
WEKTPOMArHHTHEIX Kosnebanuii.

PezoHanc npH NOCAEAOBATE/NLHOM COCIAMHEHHHM PEe3NUCTOpa, KaTyLIKH
MHAYKTHBHOCTH W KOHJEHCATOpa.

Monens AuHEH NeKTpONepeaayH.

Vuenuuecxuit sxcnepumenm, nabopamopusie pabombo

Hccnenosanme 3aBUCHMOCTH MepHoia Manbix konebanui rpysa Ha HUTH OT
ATHHBI HATH H Macchl rpysa.

MccnepoBaHne NEpeMEHHOrO TOKA B UCNH M3 MOCHCA0BATENBHO
COCAMHEHHBIX KOH/ACHCATOPA, KATYIIKH H PE3HCTOpPA.

Tema 2. Mexanuueckue u 31eKmpomMaznumuste 601ol

Mexanudeckue BOMHBI, YciaoBHa pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHeHHs M JUIMHA BosHbl. [lonepeuynble H NPOAONLHBIC BOJHbL.
HUurepdepenuna u andpakuus MexaHH4eCKHX BOJIH.

3syk. CxopocTts 3ByKa. [ poMkocTs 38yka. Beicora Tona. TemOp 3syka.

DNEeKTPOMArHHTHBIEC BOJIHBI, YCIOBHA H3TYHEHHS 3NEKTPOMArHHTHBIX BOIH.
B3aumuas opuentauus sektopos E, B, V B anextpomarauTHoit BonHe. CpoiicTsa
IEKTPOMArHHTHBLIX BOJIH: OTPaXkeHHe, NpeJoMICHHE, NOoAApH3aling, AHdpaxiums,
unTepdepentns. CKOPOCTh 31EKTPOMArHHTHBIX BOJIH.

[kana anekTpoMarHuTHEIX BOAH. [IpHMEHEeHHE 2NIEKTPOMArHWTHBIX BONIH B
TEXHHUKE W OBITY.

IMpuHuMNB panMocBa3y 1 TeleBuaeH A, Paquonokauus.

DNeKTPOMArHHTHOE 3arpA3HEeHHe OKPYKAIOIeH Cpeibl.

TexHuuyeckue ycTpoHcTBa M NPAKTHYECKOE [PHMEHCHUE: MY3hIKAIbHbLIC
MHCTPYMEHTBI, Y/IbTPa3BYKOBas AMArHOCTHKA B TEXHHMKE W MEAMLMHE, panap,
pPanHoONpHEMHHK, TejleBH30p, aHTeHHa, Tenedon, CBY-neys.

Hemonempayuu

Obpa3zoBaHHe H pacrpoCTPaHEHHE NMONEPEYHLIX H NPOAOJIBHBIX BOJIH.

Konebmomeecs Te10 kak MCTOYHHK 3BYKa.

Habmoaenne oTpaxkeHns U NpeloMICHHS MEXaHHHYECKHX BOJIH.

Habmonenue nurepdepeninm 1 InpaKiumm MEXaHHYCCKHX BOJIH.

3BYKOBOIT pe3soHaHc.

HabmoaeHue cBA3M IPOMKOCTH 3BYKa M BBICOTBI TOHA ¢ AMIUTATYIOH H
YacTOTOH KOoneOaHuii.



Uccnenosaune  CBOMCTB  3MEKTPOMArHMTHBIX — BOJIH:  OTpakeHue,
npeaoMIeHHe, NonspH3aLus, IHdpakuus, HHTepHEepPEeHIIHS.

Tema 3. Onmuxa

eometpuyeckas onTuka. [IpaMonuneiinoe pacnpocTpaHeHue CcBeta B
omHOopoaHo# cpese. Jlyy ceeta. ToueuHbiil HCTOUHHK CBETA.

Orpaxenue cpera. 3akonbl oTpaxenus csera. [locrpoenne uzodpaxeHuil B
NJOCKOM 3epKane.

[Npenomnenue csera. 3aKoHb! npenomMieHns ceeta. AGCONIOTHBINA NoKasaTelb
npenomnenns. llonnoe sayrpennee orpaxenue. [lpenenbHbii yron noaHoro
BHYTPEHHEIO OTPaKEHUA.

Hucnepcus ceera. CroxHbiii coctas Genoro csera. Liger.

Cobupaomme # paccedpalonme auH3bl. Tonkas nnn3za. PokycHoe
PacCTOsHHE M OnTHHYecKas cuna TOHKOH nuH3bl [locTpoeHue wHiobpaxkeHuil B
cobuparoux ¥ paccensaromx auu3zax. PopMmyna TOHKON auH3bL YBeaHYCHHE,
JlaBaeMoe JHH30MH.

[pesenbl NPHMEHHMOCTH NEOMETPHYECKOH ONTHKH.

Bonuosas ontuka. Hurepdepenuns csera. KorepeHTHbiE HCTOYHHKH.
Ycnosus nabmoaeHHa MakCHMYMOB W MHHHMYMOB B HHTepdepeHUHOHHON
KapTHHE OT JABYX CHH)A3HBIX KOrepeHTHBIX HCTOUHHKOB.

Judpakuus csera. Jludpakumonnas pewérka. Ycnosue uHabmoneHus
TNaBHLIX MaKCHMYMOB [pH MNaJ€HHH MOHOXPOMAaTHYECKOro CcBeTa Ha
AMPPAKIMOHHYIO PEIETKY.

[Monspusauns ceera.

Texuuyeckue yerpoicTBa M NpakTHUECKoe [IPHMEHEHHe: OYKH, Jyna,
doroannapar, MNPOSKUMOHHBIH annapar, MHMKPOCKOI, TeNeCKOr, BOJOKOHHAs
ONTHKA, AM(PPaKUHOHHAS peluéTKa, NojAsporal.

Hemonempanuu

IpaMonuHEHHOE pacnpocTpaHeHHe, OTPAXKEHHE M [IPE/IOMIICHHE CBETA.
Onruueckue npubopki.

Ionnoe sayTpennee orpakenve. Mosenis CBeTOBOA.

Heenenosanue ceoiicts n3obpaxkenui B IMH3ax.

Mogaenu Mukpockona, Teseckorna.

Habnonenne unrepdeperunn ceera.

Habmoaenne audpakuuu csera.

Habmoaenne aucnepceuu csera.

[MoayueHue cnexTpa ¢ NOMOLIBIO NPHIMBL

INonyyenwue cnexkTpa ¢ NOMONILIO AH(PPAKIIHOHHON PEIIETKN.

HaGnonenue nonspusaumu ceera.

Vuenuueckuit axcnepuserm, aabopamopwsie pabomsi



Mamepenune nokazarens npejoMiaeHns CTeKa.
Mcenenosanue cBoicTs H300pakeHHi B IHH3aX,
HabmoaeHue JHCnepeHy cBera.

Pa3zaen 6. OcHoBBI CHENHAABHON TEOPHH OTHOCHTE/IBHOCTH
['panmust  NPUMEHUMOCTH  KilaccHuyeckod  mexanuku.  [loctynater
CHCUHANBHON TEOPHH OTHOCHTENBLHOCTH: HHBaAPHAHTHOCTH MOJYAS CKOPOCTH
CBETA B BAKYyMe, NPHHUIKN OTHOCHTEABHOCTH JiHIITeHHA.

OTHOCHTEILHOCTE OHOBPEMEHHOCTH. 3aMelleHHe BPEMEHH M COKpalleHHe
JUTHHBI.

DHEPrus M UMITYJILC PENATHBHCTCKO YaCTHLIBL

Css13b Macchl ¢ auepmeﬁ H HMIIYJIECOM pCJlHTHBHCTCKOﬁ HaCTHULI. Z)Hepma
NOKOs.

Pazaen 7. KeanroBan puinka

Tema 1. Dnemenmut Keanmoeoit onmuku

®oronsl. Dopmyna [lnanka ceasu snepriuy GoToHa ¢ ero 4acToToil. DHeprus
H uMnyasc porona.

Orxpoitie 1 ueeneposanmne poroaddexra. Onwiret A. I'. Crosierosa. 3akonsi
doroadexra. Ypasuenne Dinwreiina ana doroadexra. «Kpachas rpannua»
doroaddexra.

Jasnenue ceera. OneiTet I1. H. JleGenesa.

XHMHYECKoe [NeHCTBHE CBeTa.

Texuuueckue ycTpoiicTBA H NPAKTHYECKOE NpHMEHEeHHe: (OTO3NeMEeHT,
doroaaTuHK, coNHeuHas darapes, CBeTOAHOML.

Hemonempayuu

doroaddext Ha yCTAHOBKE C LIMHKOBOM MI1aCTHHOI.

Hcenenosanue 3akonos BHemHero goroadoexra.

Creroaunon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Monenes atoma Tomcona. Oneitel Pesepdopia no paccesHuio o -4acTuil
[nanerapnas mopens aroma. [loctynatm bopa. HManywenue u nornouenue
GOTOHOB MPH NEpPEXoAe aroMa C OJHOI0 YPOBHA JHEPruM Ha JApyroil. Buasl
cnekTpoB. CnekTp ypoBHE#H 3HEPruy aroMa BoAopoa.

Bonnossie ceoiictsa yacTul. Boausb ae bpoiing. KoprnyckynapHo-BonHOBOH
AYanu3M,

CnonranHoe ¢ BeIHYKACHHOE H3IYUCHHE.
TexHWyeckHe YCTPOWCTBA M NPaKTHHECKOE MPUMEHEHME: CNeKTpaIbHBIH
aHaNKM3 (CNEKTPOCKOI), JIasep, KBAHTOBEIA KOMNBIOTED.,



Hemonempayuu
Mozens onsita Pesepdopaa.
Onpepenenue JUIMHBI BOJIHBI J1a3epa.
HabnioeHne niHHeAHaThIX CNeKTPOB W3y YeHMs.
Jlazep.
Vuenuuecxuii axcnepumenm, rabopamopusie pabomsi
Habntonenue nuHeH4aToro cnexkTpa.
Tema 3. Amomunoe aopo
IKCNEPUMEHTBI, JAOKA3BIBAKOIUIHE CAOMKHOCTh CTpoeHns sapa. OTkpbiTHE
panmoaktusHoctd.  Oneiter  Pesepdopaa mno  onpenesneHio  coctasa
paamoakTusHoro wuanydenus. CsoiictBa anbda-, Oera-, ramMma-H3iny4eHuHs.
Binsinue paqHOaKTHBHOCTH HA KHBBIE OPraHW3Mbl.
OrkpeiTHe npoTOoHa ¥ HeiTpora. Hyknonnas moneas sapa [efisenbepra—
Wsanenxo. 3apsa sapa. Maccosoe yncno sapa. Mzoronsi.
Ansda-pacnan. DNEKTPOHHBIH H NO3UTPOHHBIA Oerta-pacnaa. [amma-
H3Ny4eHHe. 3aKOH paJIHOaKTHBHOIO pacnana.
DHEPIus CBA3M HYKIAOHOB B siape. Anepusie cuibl. Jdedekr maccnt siapa.
Anepusie peakuun. Jlenenune 1 cHHTE3 A1ep.
Anepuwiii peaktop. Tepmosaepubiii cunres. [Ipobnembl M nepcnexkTHBb
ANAEPHOMH JHEPreTHKH. DKONOIH4ECKHE acTeKThl AAEPHOH IHEPreTHKH.
DneMeHTapHble YacTHLbL. OTKpEITHE NMO3HTPOHA.
Metoast HaOMOACHHUS ¥ PErHCTPALIHH NEMEHTAPHBIX YacTHIL.
dyHaaMeHTAIbHBIC B3auMoeicTBis, EXHHCTBO QH3INYECKO KapTHHEI MUpA.
Texnuueckue ycTpoiicTBa U NpakTHYECKOEe NPHMEHEHUE: NO3MMETp, KaMmepa
Bunbcona, saaepHblii peaktop, atoMHas 6omba.
Hemonempaguu
CYETYHK HOHHIUPYIOUIHX YACTHIL.
Vuenuueckuii axcnepusenm, nabopamopusie pabontet
Hccneposanue tpekos yactull (1o rorossiM dororpadusm).

Pasaen 8. DnemenThl aCTPOHOMHE H acTpOPHIHKH
Dransl passuTus actpoHoMuu. [lpuknagHoe 1 MHPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH,
Bua 3s&3anoro neba. Cozpe3ama, Apkue 3BEILI, MIAHETH, MX BHAWMOE
JIBUKEHHE.
Conneynas cucrema.
Conuue. ConHeyHas akTWBHOCTL. McTtounuk oauweprun Connua u 38&3.

38316, MX OCHOBHBIE XapakTepHCTHKH. [luarpamMma «cnekTpaabHbiii Kiacc —
CBETHMOCTBY. 3BE3/bl INABHOM MOCACAOBATCIBHOCTH. 3aBHCUMOCTh «Macca -
CBETHMOCTb» A8 3BE31 rNaBHOH mocnenosarenbHocTH. BHyTpeHHee CTpoeHHE



38831, CoBpeMeHHbIE NPEICTAaBICHHS O MPOMCXOXKAeHHH U 3somouuy ConHua u
3B€321. DTansl JKH3HKU 3BE311.

Mineynstit Tlyte — nawa [anakruxa. [lonoxenue u asuxenne ConHua B
lNanaktuxe. Tunel ranakruk. PaauoranakTike ¥ kBasapbl. Y€pHbie IbIpHI B Aapax
raaKTHK.

Beenennasn. Pacumpenne Beenennoit. 3akon Xab6na. Pasberanne ranaxtuk.
Teopus boabiuoro s3peiga. PeHKTOBOS H3TYHYEHHE,

Macwtabnas ctpykrypa Beenennoi. Meraranaktuka.

Hepeménnsie npobieMmsl aCTPOHOMMH.

Vuenuvecxue nabmooenus

HabGnoaeHus HEBOOPYXEHHBIM I71a30M C HCMONB3OBAHHEM KOMIMBIOTEPHBIX
NPHAOKEHHH IR ONpeaeieHus MoNoKeHus HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
NaTy: ocHoBHbLIE co3pe3 i CeBepHoro nonymapus U SpKHe 38€31bl.

Habmonenns B teneckon Jlyusl, naaner, Maeusnoro [lyru.

OGobmaouee nosTopenne

Pone ¢u3nk M acTpOHOMHH B IKOHOMMYECKOH, TEXHONOrHYecKoit,
COUMANBHON M 3THUYeCcKOl cepax NesTeNbHOCTH YeloBeKa, POk U MecTO (PH3HKH
H aCTPOHOMMH B COBPEMEHHOH Hay4HOIi KapTHHE MHPa, poab HUIHYECKOH TEOPHH
8 (QopmupoBanus npexacTasieHMit 0 (HIMYMECKOH KapTHHE MHpa, MeCTo
(uznyeckoit KapTHHBI MHpa B 00IIEM PSIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
npeAcTaBIeHU 0 npupoje.

Mexnpeamertbie CBsiiu

H3yuenne kypca dpuzukyn Gazoporo yposus B |1 Kiacce ocyuecTBiaserca ¢
YYETOM COJCPAKATCNBHBIX MEXKNPEJAMETHBX CBA3eH C KypcaMHM MareMaTHKH,
OHONOrUYK, XUMHH, reorpadui 1 TEXHOIOIHH.

Medsicnpeomemnbie nonsmus, CBA3AHHBIC ¢ H3YYCHHEM METOJIOB HAY4HOIO
NO3HAHUA: ABJCHME, HayuHbiil dakr, runoresa, ¢usndeckas BEIHUYMHA, 3aKOH,
TeOpHA, Hab/TIOACHHE, IKCIEPHMEHT, MOACITHPOBAHHE, MOJIE/Ib, H3MEPECHHUE.

Mamemamuxa: peiueHMe CHCTEMbl YPaBHEHHH, TPHIOHOMETPHYECKHE
(YHKUHH: CHHYC, KOCHHYC, TAHIeHC, KOTAHIeHC, OCHOBHOE TPHIOHOMETpHYEeCKoe
TOKACCTBO, BEKTOPHI M HX [POEKUHH HA OCH KOOPAMHAT, CHOKEHHE BEKTOPOB,
NPOH3BOAHBIC 3JIEMEHTAPHLIX (YHKUMH, NPU3HAKKH MOA00HS TPeyro/LHHKOB,
ofpe/lesieHHe IIoIAAH NIocKuX ¢puryp u obnéma re.

buonozua: 3MEKTPUHECKHE SBICHUA B KUBOH Npupoae, KoaedarenbHbIE
ABWXKEHHA B JKHMBOH Mpupoje, ONTHYECKHE ABICHHA B JKHBOH NpHpPOE, AEHCTBHE
panHalMi Ha XKHBbIE OPraHH3MBbl.

Aumun: cTpoeHHe aTOMOB M MOJIEKYJl, KPUCTALIMYECKas CTPYKTYpa TBEPIAbIX

TENA, MEeXaHH3Mbl O00pazoBaHWA KPHCTAUIHYECKOH pel&TkH, CrneKTpanibHBI
aHanus.



leozpagpus: MarHuTHBIE TOMOCA  3eMiM, 3aN€KH MarHMTHBIX Py,
(HoTOCHEMKA 3eMHOI NOBEPXHOCTH, NPeCKa3aHie 3EMISTPACEHH.

Texnonocusn: NMHWM IICKTPONEpPEaay, rEHEPaTop MEPeMEeHHOT0 TOKa,
MEKTPOABHIaTENIb, HHAYKUMOHHAS Me4b, pagap, pajHONpHEMHHK, TEINCBH30P,
aHTeHHa, Tenedon, CBY-neyb, NMpoeKUHOHHBIA annapar, BOJOKOHHAas ONTHKA,
conHeyHas Dartapes.



IMJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS TIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJAHEIO OBLUEIO OBPA30BAHMS

Ocsoenue yueOHOro npeamera «Pu3uka» Ha ypoBHE cpeaHero oduiero
obpazoBanus (6a30Bbiii YpoBeHE) N0MKHO 00ecneunTs NOCTHAEHHE CIEAYIOUIHX
JHYHOCTHBIX, METANPEJAMETHBIX M NPEAMCETHBIX 00pa30BaTe/IbHBIX PE3YJIbTATOB.

JHYHOCTHBIE PE3VJIbTATHI

JIuuHOCTHBIC Pe3ybTaThi OCBOSHHS Y4yeOHOro npeamera «DHIMKa» J0IKHLL
OTpakarb TIOTOBHOCTE M CMOCODHOCTE ODYHAIOUIMXCH PYKOBOJICTBOBATLCH
cHOpPMHPOBAHHONH BHYTPEHHEH TNO3MIMEH JHMYHOCTH, CHUCTEMOH UEHHOCTHBIX
OpHEHTAlMH, TMO3UTHBHBIX  BHYTPEHHMX  YOCKACHHH, COOTBETCTBYHOLIMX
TPAAHUMOHHBIM UEHHOCTAM poccHiickoro obuiecTsa, pacliHpeHHe XH3IHEHHOTO
ONbITa W ONbITA ACATEILHOCTH B MPOLIECCE Pealn3allii OCHOBHLIX HanpasieHuH
BOCIHTATE/ILHOH JACATENIBHOCTH, B TOM YHC/IE B YACTH:

1) rpazxaancKoro BOCHHTAHNN:

ChOPMHPOBAHHOCTE MPAKAAHCKON NO3MIHMKM 00YHAIOIIEIOCH KAK aKTHBHOIO H
OTBETCTBEHHOTO YWICHa poccuitckoro obuecTsa;

[PUHATHE  TPAAMUMOHHBIX  ODLOEYETOBEYECKHX IYMaHHCTHYECKHX H
JNEeMOKPaTH4YECKHX LIEHHOCTEI,

FOTOBHOCTE BECTH COBMECTHYIO AEATENBHOCTH B HMHTEpEcax rpaxiancKoro
obuiecTBa, yHacTBOBaTh B CAaMOYNpaBieHHH B 00pa30BaTenbHONi OpraHH3allHi;

YMEHHE B3aUMO/IeHCTBOBATH C COLHANTBHBIMH HHCTHTYTAMH B COOTBETCTBHH C
HX QYHKUHAMH H HazHAYEHHEM;

IOTOBHOCTL K FYYMaHHTAPHON U BONOHTEPCKOH NEATENBHOCTH;

2) NaTPHOTHYECKOIO BOCTIHTAHHSA:

chOpMHUPOBAHHOCTH POCCHHCKOM rpaxaaHCKoM WASHTHYHOCTH,
NaTPHOTH3IMA;

UEHHOCTHOE OTHOLUCHME K IOCYJAPCTBEHHLIM CHMBOJAM, JAOCTHKECHHSM
POCCHUCKHX Y4EHBIX B 001acTH QM3UKH H TEXHHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCHHTAHNA:

cOpMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMSA, ITHYECKONO NMOBEICHHA;

cnoco0HOCTh OUEHHBATH CUTYALMIO M MPUHMMATL OCO3HAHHBIC PELICHMS,
OPHEHTHPYACE HAa MOPAJIbHO-HPABCTBCHHbLIC HOPMbl M UCHHOCTH, B TOM 4HC/E B
JACATENBHOCTH YHEHOIO;

OCO3HAHHE JIMMHOrO BRiaana B rnocrpocHHUe yCTOﬁ‘iHBOFO 6)'.nyu1cro;

4) ICTETHYECKOr0 BOCTTHTANNA:

ICTETHUECKOE OTHOLUICHHE K MHPY, BKJIKO4AsA 3CTETHKY HAY4YHOIO TBOPYECTBA,
npUcyero GU3HYecKoil Hayke;




5) TpyAOBOro BOCHHTAHWA!

HHTEpec K paznuuHbiM cdepaM npodecCHOHANBHON AeATENBHOCTH, B TOM
YHCNIe CBA3aHHBIM ¢ QU3MKOH M TEXHHKON, yYMEHHE COBEPIIATE OCO3HaHHBIH BoIOOp
Gyayuieit npodeccuu U peanH30BbIBaTh COOCTBEHHBIE KHIHCHHBIC I1AHbI;

FOTOBHOCTH M CrIocoOHOCTh K 00pa3oBannio u camoobpaszosatnio B obaacty
(DH3HKH HA NPOTAKEHHH BCEH KHIHU,

6) IKOJNOIHUECKOr0 BOCIIHTAHNN:

CHOPMHPOBAHHOCTE IKOJOMHYECKOH KYJAbTYPbl, OCO3HaHME 110DANLHOIO
XapaKTepa IKONOIrHHCCKUX npobiem:

IUIAHHPOBAHKME M OCYLUECTBIICHHE JCACTBHIT B OKPYXAIOLICH Ccpejle Ha OCHOBE
FHAHMA LEACH YCTONYHBOrO pa3sBHTHA YE/IOBEYECTBA,

PACUIMPCHUC OMbITA JCATENBHOCTH 3KOJOTHYECKOH HANPaBICHHOCTH Ha
OCHOBE HMEIOLLIHXCA 3HaHHI o (pu3nke;

7) ueHHOCTH HAYHHOTO NO3HAHNA:

CHOPMHPOBAHHOCTE  MHUPOBOI3PEHHS, COOTBETCTBYIOWIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3HUECKON HAYKH;

OCO3HaHHe UEeHHOCTH HAYYHOH AeATeNLHOCTH, TOTOBHOCTH B mNpoLecce
M3yueHHss  QH3NKH  OCYWECTBIATH  MPOEKTHYIO H  HCC/IEA0BaTedLCKYIO
JeATENILHOCTD MHAHBHAYAILHO H B Ipynie.

METANPEJIMETHBIE PE3YJILTATHI

Mosnasarenbubie yHHBEpcaibHble yaebuble AeiicTens
ba3zosbie JorHYecKHe AeHCTBHNA:
CAMOCTOATENBHO  QOPMYJIMPOBATE MW aKTyanM3upoBaTh  npobaemy,
paccMaTpUBaTh €€ BCeCTOpoOHHE:
ONpeNeaTh UeNH JeATENBLHOCTH, 3a/aBaTh nNapaMeTphl W KPHUTEPHH MX
JNOCTHIKEHHS,
BLIABJIATE 3AKOHOMEPHOCTH M MNPOTHBOPEYHA B  PaccMaTpHBaeMbIX
DUIMYECKHX ABIEHUAX,
pa3pabareiBaTh NJIaH pelIeHHA NPobseMbl C YHETOM AHAIH3a HMEHLIMXCSH
MaTepHanbHbiX H HEMaTEePHAILHBIX PECYPCOB;
BHOCHThH KOPPEKTHBBI B JIEATENILHOCTh, OIIEHHBATH COOTBETCTBHE PE3y/IbTATOR
LEIAM, OLECHHBATE PHCKH MOCHEACTBHIA NS TE/ILHOCTH;
KOOPAWHUPOBATL MW BHINONAHATE paboTy B YCHNOBHSX  PEaNbHOrO,
BHPTYAIBHOIO H KOMOHHHPOBAHHOIO B3AHMOACHCTBUS,
Pa3BHBATDb KPCATHBHOC MBIUUICHHC ITPH PCLUICHHH KH3HCHHBIX IIPOGJICM.
bajoBeie HeCIEI0BATENLCKHE IEHCTBHA:
BIA/IETE HAYYHOH TEePMHHOIOIHEH, KIOYEeBLIMH TMOHATHAMM W METOoJAamMH
hu3nuecKoil HayKH;



BJI/IeTh HABBIKAMH Y4eOHO-HCCIeA0BATENbCKON H IPOCKTHOH NEATENbHOCTH
B 00s1acTH DU3MKH, CIOCOOHOCTHIO H NOTOBHOCTBLIO K CAMOCTOATENIbHOMY MOKHCKY
METOOB pElIeHHS 3aJa4 (QMIMYECKOTO COepKaHUsA, NPUMEHEHHIO Pa3iHYHbIX
METO0B MO3HAHUSA;

BlAJeTh BHAAMH JAESTEJBLHOCTH 10 [MOAYYEHHIO HOBOIO 3HAHHA, €ro
HHTEPIpETaly, NpeodpPA30BAHHIO W MPUMEHEHHIO B PAaMIHYHBLIX y4eOHbIX
CUTYALMAX, B TOM YHCIE MPH CO3AaHHH Y4eOHbIX MPOEKTOB B 001acTH PH3HKN;

BbIABIATL [PHYHHHO-CIEACTBEHHbIE CBA3M M aKTyaJH3dpoBaTh 3ajauvy,
BBIABHIaTh THNOTE3y €€ pPelIeHHA, HAXOAMTh APryMeHThl UIR JOKa3areibCeTsa
CBOMX YTBEp)KICHHIl, 3a71aBaTh NapamMeTphbl H KPHTEPHH PCILICHHA;

aHaNM3MpOBaTh MOJYYeHHBIE B XOJie PCLICHHA 3ala4H  pPE3yJbTarhl,
KPHTHYCCKH OLICHMBATH MX JOCTOBEPHOCTH, NPOrHOZHPOBATh H3MEHEHHE B HOBBIX
YCIOBHAX,

CTaBHTh W (opMyaHpOBaTh coOCTBEHHBIE 3aaauu B oOpasoBaTeNbHON
NeATeLHOCTH, B TOM YHCJIE NMPH H3YHEHHH QUIHKH;

JIaBaTh OLEHKY HOBBIM CHTYALIMAM, OLEHHBATE MPHOOPETEHHLIH ONbIT;

YMETh MEpPeHOCHTh 3HAHHA Mo (H3IHKe B MpakTHYecKyw obnacrs
AHIHEACATEILHOCTH;

YMETh HHTEIPHPOBATE 3HAHMS W3 PA3HBIX NPEAMETHLIX obnacTeii;

BBIZIBUTATh HOBbIE HIEH, NPEANAraTs OPHIHHANLHEIE MOIXOAbI H PeLIeHHS;

CTaBUTH NPOONeMbl M 3a1a4H, IONYCKAIOIIHE ANbTEPHATHBHBIE PeleHHA.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMH [OJYYCHHS MHPOPMALMH (DHUIHUECKOrD COACPKAHUA U3
MCTOYHHKOB pa3HbIX THIOB, CAMOCTOATENbHO OCYLIECTBASTH TMOWCK, AHAJIM3,
CHCTEMATH3AIMI0O M HMHTEPNPETALMI0 HHGOPMALMH PAa3THYHBIX BHIOB H (QOpM
NpeacTaBIeHHs,;

OlIEHMBaTh JI0CTOBEPHOCTH HHpOPMALIHH;

MCNONB30BaTh  CPeicTBA  MHPOPMALMOHHBIX H  KOMMYHHMKAaMOHHBIX
TEXHONOIHA B PELUCHHM KOrHWTHBHBLIX, KOMMYHHKaTHBHBIX M OPraHH3alMOHHBIX
3aa4 ¢ cobmoneHueMm TpeboBaHHH IProHOMHKH, TEeXHHKH 0€30MacHOCTH,
THTHEHBI, pecypcocOepexeHHs, IMpPaBOBBIX M  ITHYECKHX HOPM, HOpPM
HHpopMauHoHHOH 6e30MacHoCTH;

CO3/1aBaTh TEKCThl (HM3IMYECKOro CONEpKaHnAs B pasauuHbX dopmarax ¢
y4€éToM HasHauyeHHs HHPOPMALIHH K LENeBO ayIMTOPHH, BLIOHPas ONTHMAIBHYIO
GhopMy NpejICTaBNeHHA W BH3YAITH3ALNH.

KomMyHHKaTHBHBIE YHHBEPCAJbHbIE YHeOnbie 1elHCTBHA:
OCYIIECTRAATE ODLIeHHe Ha ypokax (M3MKH W BO  BHE-YPOYHOH
JNeATe/IbHOCTH,



pacno3HaBaTh MPEANOCHUIKM  KOHGUIMKTHHIX  CHTYaUHH H  CMATr4aTh
KOH(QIHKTHI;

PasBEPHYTO M JIOMMMHO M3Jararth CBOK TOYKY 3IPEHHA C HCNOAB30BAHHEM
A3BIKOBBIX CPE/CTE;

MOHMMATE M MCIIONB30BATh NPEUMYLIECTBA KOMAHAHOH H HHAWBHIYAIBHOH
paborsi;

BoIOMpPaTh TEMATHKY H METOAbI COBMECTHBIX AeHCTBHHA ¢ yu€roM oOLIHMX
HHTEPECOB H BO3MOKHOCTEH KaXK0ro 4/1eHa KOJLIeKTHBA,

NPHHUMATL  UEAH  COBMECTHOM  JICATC/BHOCTH, OpPraHH3OBHIBATL M
KOOPAMHHPOBATL ACHCTBHA N0 ¢€ AOCTHRCHHIO: COCTABNATH [UIAH ACHCTBHHA,
pacnpesenste poiaH ¢ Y4&TroM MHEHWH YYACTHHKOB, OOCYXKIATh pPe3yJIbTaThl
COBMECTHO# paboTsl;

OLIEHHBATh KA4eCTBO CBOEr0 BKJAAa M KaXJIOro y4YacTHHKa KOMaHjibl B
00wt pe3yasTarT no paspaboTaHHBIM KPUTEPHSIM;

npejularath HOBbIE NPOCKTHI, OUCHWMBATL MAEH C [MO3MUMHM HOBH3HBI,
OPHIHHAILHOCTH, NPAKTHYECKO 3HAYMMOCTH;

OCYHIECTRAATHL MO3WTHUBHOE CTPaTerHyeckoe MoBe/eHHe B  pasiHYHBIX
CHTYALMSX, NPOSBAATL TBOPYECTBO U BooOpaxkeHue, OLITh HHUUMATHBHLIM.

PeryasTuBnbie ynnsepcaabibie yuebubie aeiicTeus
Camoopranusaumns:

CAMOCTOATEIbHO OCYLIECTBAATL MO3HABATEBHYIO JACATENILHOCTL B 0DnacTH
(U3MKH M aCTPOHOMHH, BBIABIATL NpodieMbl, CTaBUThL H  QOPMYIHPOBATH
cobcTBEeHHBIE 3a1a4H;

CaMOCTOATENBHO COCTAB/ATH IUIAH PEUICHHS PacH&THBIX M Ka4eCTBEHHBIX
3aa4, NaaH BRIMOJHEHHA NPaKTHYECKOH paboThl ¢ YHETOM HMEIOLIHXCA PECYPCOB,
COOCTBEHHBIX BOIMOKHOCTEH U NpeiOYTEeHHI;

NIaBaTh OLIEHKY HOBBIM CHTYALIMSIM;

pPacMpATE paMKH Y4e0HOTro npeaMeTa Ha OCHOBE JINYHbBIX NPEANOYTEHHI,

nenath OCO3HAHHBbIA BbiOOp, aprymeHTHpoBaTh ero, Opath Ha cebs
OTBETCTBEHHOCTH 3a pellieH e,

OlIEHHBATH NMPHOOPETEHHBIH OMBIT;

cnocobeTsoBatk (QOPMHPOBAHHIO W NPOSBASHHIO PYyAnuMM B obnactu
QUIMKH, NOCTOAHHO NOBLILATE CBOI 00pa3soBaTe/bHbIH U KY/IbTYPHbIH YPOBEHD.

CaMOKOHTPO.1b, IMOLUHOHAILHBIH HHTENICKT:

JaBaTh OLEHKY HOBBLIM CHTYaUHAM, BHOCHTb KOPPEKTHBBI B AEATEIbHOCTD,
OUCHHBATDL COOTBCTCTBUC PC3YJILTATOB LUC/IAM:

BIAJeTh HABLIKAMH  [O3HABAaTeNbHOH  pedeKCHHM  KaK  OCO3HAHHA
COBEpPLIAEMBIX EHCTBHH H MBICIHTEABHBIX TMPOLECCOB, MX Ppe3yibTaToB M
OCHOBaHHMI:



HCTOMBL30BaTh NPHEMBI pedieKCHH 14 OLUEHKH CHTYaUmnH, Beibopa BepHOro
pelIeHHA;

YMETh OLEHHBATH PHCKH M CBOCBPEMEHHO TPHHUMATH PELIEHHUA MO0 MX
CHHKEHHIO,

NPHHUMATE MOTHBBI M apryMeHTbhl JAPYIMX T[pH aHanu3e pe3ysibTaTos
HNEATEIBHOCTH;

NPUHUMATE CeDs, NOHHMas CBOH HEJOCTATKH U IOCTOMHCTBA;

NPUHUMATE MOTHBBI M apryMeHThl JPYIMX [pPH AHANH3C Pe3YJILTATOB
NeATENBHOCTH;

NpH3HaBaTh CBOE NPaBo M MPaBO APYrHX Ha OMIHOKN.

B npouiecce A0CTHKEHHS JTHYHOCTHBIX Pe3YIbLTATOB OCBOSHHMA NPOrpaMMbl
no ¢usuke s yposHs cpeasero obuero obpajosanus y obyvawoumxcs
COBEPLICHCTBYETCA IMOLIHOHATBHBIHA HHTCJLICKT, npeanosaratommi
c¢(hOpPMHPOBAHHOCTH:

CaMOCO3HaHMA, BKIIOYAIOUIEro CnocoOHOCTh MOHUMATE CBOE IMOLMOHANIBHOE
COCTOSHNE, BHAETh HANpPaBJIeHHA Pa3BHTHA COOCTBEHHOI IMOLHOHANBHOI cdepsi,
OBITH YBEpEHHBIM B cede;

CaMOperyJMpoOBanHs, BKJIIOYAIONIEr0 CaMOKOHTPOJb, YMEHHE TNpPHHHMATh
OTBETCTBEHHOCTb 33 CBOE roBejeHHe, Cnoco0HOCThE aJanTHPOBaThCH K
IMOLMOHAIBHBIM HIMEHEHHAM H NPOABIATE MTHOKOCTE, OBITE OTKPLITEIM HOBOMY;

BHYTPEHHEH MOTHBALIMHK, BKIIOYAIOLIEH CTpeMIIeHHe K AOCTHAKEHHIO 1eTH H
ycnexy, ONTHMH3IM, HHHUMATHBHOCTH, YMCHME JEHCTBOBATHE MCXOAS W3 CBOWX
BOIMOXKHOCTEH;

IMNATHH, BKIIOUAKOLIEH CrIocODHOCTE NMOHHMATE IMOLIMOHALHOE COCTOSHUE
APYTHX, YYMTBIBATH €ro TNpH OCYIUECTBAEHHH OOLIeHHs, CcnocobHOCTL K
COYYBCTBHIO M CONCPCKUBAHHIO,

COLIHANILHBIX HABBIKOB, BKJIIOYAIOLIHX CNIOCOOHOCTH BHICTPAHBATH OTHOLLICHHUA
C APYTUMH JIIOABMH, 3a00THTHCH, MPOSABASTE HHTEPEC M pa3pelaTh KOH(QIHKTHI.

MNPEAMETHBIE PE3YJILTATHI

K xonuy obyyenns B 10 kaacce npeaMeTHbie pe3ynbTaThl Ha 0a30BOM
YPOBHE [I0JIAKHBI OTPakaTh CHOPMHPOBAHHOCTS Y 00YHaIOUINXCA YMEHHI:

NCMOHCTPHPOBaTE Ha MpHMepax poJib H MecTo (H3MKH B GOpMHPOBAHHH
COBPEMCHHOH HAy4YHOH KapTHHBI MHpPa, B Pa3sBHTHH COBPEMEHHOH TeXHMKH M
TEXHOJIOIHHA, B [MPAKTHYCCKON ACATEABHOCTH JIO/CH;

YHHTBIBATH IPAHHUbl NPHUMCHCHHSA H3YHCHHBIX (HU3HYECKHMX Moaeneit:
MarepuanbHas TOYKa, HHEpUHANbHas cHcTeMa oTcyéTa, abcontoTHO TBEPIOE TeNo,
HACANILHBIA ra3, MOACAH CTPOCHHUS rasoB, KUIAKOCTEH W TBEPABIX TeJ, TOYEUHLIH
MEKTPUYECKHI 3apaa npu petiennn Gu3Hueckux 3anav;



pacnosHasaTh QUINYECKHEe ABJICHHS (NpoLecchl) H OOBACHATE X HA OCHOBE
3aKOHOB MEXAHHKH, MONEKYIAPHO-KHHETHYECKOH TEOPHH CTPOSHHUS BEIIECTBA H
UEKTPOAMHAMMKH:  PABHOMEPHOE W PABHOYCKOPEHHOE  NPAMOJIMHENHOE
NBWKEHHEe, CBOOOIHOE mnajeHWe TeJl, ABHKEHHWE MO0 OKPYKHOCTH, HHEPUMA,
B3aumoseitcTeue Te, auddysns, GpoyHOBCKOE ABHKEHHE, CTPOCHHE KHIAKOCTEH
M TBEPABIX TeJl, M3MCHEHHE 00BEMA TeJI NPH HArPeBaHHH (OXNAKACHHN), TECIIOBOE
paBHOBECHE, MCNApeHne, KOHAEHCAIMA, NIaBICHHE, KPUCTAIM3AUMS, KHNeHue,
BJIQKHOCTD BO3JYXa, MOBLIICHNE JIABICHHSA 1d3a [PH €ro HAIPEBAHUH B 3aKPLITOM
cocyje, CBA3b MEKAY HapaMerpamM  COCTOSIHMS rasa B M30IpoLueccax,
WIEKTPU3ALMA TeJl, B3aHMOACHCTBHE 3apAA0B;

OIHCHIBATE MeXaHWYeckoe ABWKEHHEe, HCNOAb3ys (PH3IHYECKHe BeJHYHHBI
KOOp/IHHATA, MYyTh, NEpeMelniene, CKOpocTh, YCKOpeHHe, Macca Teja, CHia,
HMITYJIBC Ted, KHHETHYECKas JHeprus, NOTeHIHATbHAR JHEPrus, MeXaHu4eckas
pabora, MexaHMvecKas MOUIHOCTE; TNPH ONHCAHWH NPaBHIBHO TPaKTOBATh
(OH3MYECKHIl CMBICI HCNONB3YEMBIX BeNHUMH, MX ODO3HAYEHHS H eAHHHILI,
HaXoAWThL OPMYNEI, CBA3LIBAIOLINE AAHHYIO QH3IMHUECKYIO BENHYHUHY C APYIHMH
BEJIMUMHAMM,

ONMUCLIBATL M3YYEHHBIE TEIUIOBLIE CBONCTBA Tl M TEIUIOBHIE SBJICHUA,
HCMONB3YA (H3UYECKHE BENWMHHBL: JIaBICHHE TIa3a, TeMneparypa, CpejHss
KHHETHYECKas IHEepPruf XaoTHYECKOro ABHAKEHMS MOJIEKYJI, CpeHeKBaApaTHyHas
CKOPOCTE MONEKY/l, KOJIWYeCTBO Tena0Thl, BHYTPEHHAS 3Heprus, pabora rasa,
KO3(pOHIHEHT none3HOro JeHCTBMS TEIUIOBOIO JABWIaTens; TpH ONHCAHHH
NPasuibHO  TPAKTOBaTh (PHIMYECKHH CMBICA  HMCIONB3IYEMBIX BEeJIWYHH, MX
0003HAYCHHN M CMHMLBL, HAXOAWTL (OPMYJbI, CBA3LIBAIOUINE TAHHYIO
(DUIMHECKYIO BETHYHMHY C APYTHMH BE/IHYHHAM;

OINKCHIBATE H3YYEHHDIE NCKTPUYECKNE CBOHCTBA BEIIECTBA W AEKTPHYECKHe
ABJAEHHA (NPOLECCHI), HCMOMbB3YA (PHIHHECKHE BEIHYMHBI INCKTPHYCCKHI 3apsa,
EKTPHYECKOE Mojie, HANPAKEHHOCTE NOJIA, NOTEHUHAN, PAa3HOCTh NOTCHUHAIOE;
MPH  ONHCAHHM NPaBHIBHO TPAKTOBATH (U3IMYECKHH CMBICA HCMONB3YEMBIX
BE/IHYMH, MX OOO3HAYCHHA W EAMHMIBL YKa3biBaTh (HOPMYNbI, CBA3BIBAIONIHE
AAHHYIO QHIHHECKYIO BEJIMYHHY C APYTHMH BEAHYMHAMM;

QHATH3HPOBATL (PHIHYECKHE NMPOLECCHl W SBACHMS, NCNONL3YS GU3HyHecKHe
3aKOHbI H MPHHUMNGL: 3aKoH Beemuproro tarotenns, I, Il w 11 3akonsr Heiotona,
3AKOH COXPaHEeHHA MEXaHMYECKOH OSHEeprHM, 3aKOH COXPaHCHHMS HMITYIbCa,
NPHHLUKN CYNMEPrO3HIMKH CHJI, NPHHUMI PaBHONPABHA HHEPUHANBHBIX CHCTEM
OTCHET, MONEKYNSPHO-KHHETHYECKYIO TEOPHIO CTPOEHHS BeulecTBa, ra3oBble
3aKOHBI, CBS3b CpeliHell KHHeTHYECKOH 3HEPIrun TEIIOBOro ABHKEHHUS MONEKYI ¢

abCcoNOTHON TeMnepaTypoii, nepsbiil 3aKOH TEPMOIAHHAMMKH, 3aKOH COXPaHEHUS
UIEKTPUYECKOro 3apsaa, 3akon Kynowa, npu 2T0M pasinyath CIOBECHYIO



HOPMYITHPOBKY 3aKOHA, €ro MATeMaTHYeCKOe BBIPAKEHHE W YCNOBHA (rpaHMILbL,
o0nacTH) NPUMEHHMOCTH;

O0OBACHATL OCHOBHKE MPHHUMIB  JeHCTBMS  MaliuH, npubopos o
TEXHMYECKMX YCTPOHCTB; pasiHyars YCIOBHS MX 0€30MacHOr0 MCrnojib30BAHUA B
MOBCEHEBHON KH3HH,

BHIMOJHATE IKCICPHMEHTB! M0  MCCACAOBAHHIO (DH3HYECKHX ABICHHH H
MPOLECCOB € MCMNONB30BAHMCM NPIAMbIX M KOCBCHHBIX H3MEPCHHMH, NpPH 3TOM
dopmynuposate npobaemy/3agaqy H runoresy y4eOHOro IKcnepuMmenTa,
cobHpaTh YCTAHOBKY H3 TNpEIOKEHHOro 00Opyl0oBaHHs, NPOBOAHTL ONLIT M
(OpPMYIHPOBaTL BBIBOJIBI;

OCYUIECTBAATH NPSAMbIE H KOCBEHHBIC W3MEPeHHs PUIMUECKHX BEIHYHH, NPH
ITOM BHIOHPATh ONTHMANBHLIA CMOCOO H3IMEPEeHHA H MCNONL3IOBATH H3IBECTHLIC
METO/Ibl OLEHKH MMOrpPeLHOCTEH HIMEePeHHIH;

MCC/AEOBATh  3aBHCHMOCTH  MEXKIY (H3IWYECKHMH  BeIHYMHAMH ¢
HCTIONB30BAHHEM MPAMBIX HW3IMEPEeHHH, NMPH ITOM KOHCTPYHPOBaTh YCTAHOBKY,
(UKCHPOBATH Pe3V/ILTATHL NONYYEHHONH 3aBHCHMMOCTH (QHIMYECKHUX BEIHYMH B
Bije Tabaull U rpadMKoB, AeNaTh BEIBOJLI 110 Pe3YAbTATaM HCCIEI0BAHMUS;

coOmoaars npasuia 0€30MaCHOro TpyAa NpH MPOBEACHHH UCCIeA0BaHHIl B
paMKax y4eOHOro 3KCMEPUMEHTa, Y4YeDHO-HCCHeN0BaTeNbCKOH o NPOeKTHOM
NEATENBHOCTH C HCMONB30BAHHEM H3MEPHTENBHBIX YCTPOHCTB M 1a00PaTOPHOIo
obopynoBaHus;

peliaTh pacyéTHbIe 3aJadH ¢ ABHO 3aJaHHON (H3IHYECKOH MOAeNbio,
HCNOAB3YH (PU3NYECKHE 3aKOHBI M NPHHLIMIBL, HA OCHOBE aHa/lH3a YC/IOBUA 3a1a4H
BuIOMpaTh (PU3IMYECKYI0 MOAENb, BhACIATh (QH3HYecKHe BeNHYHHBI W DOpPMYJIbI,
HeoOxonuMBie 1A e€ pelienus, NMpPOBOAMTH PAcy€Thl H OLEHWBATH PEATbHOCTH
MOAYHYEHHOIO 3HAYEHHA PHU3INYECKOH BETMHHHBI,

PeLlaTh KAYCCTBCHHBIC 3a1a4H: BRICTPAHBATL JOMMYCCKH HENPOTHBOPEHHBYIO
LEeNOYKY pacCyXKICHHH C Onopoil Ha H3y4YeHHbIE 3aKOHbl, 3AKOHOMEPHOCTH M
du3HYecKHe ABICHHS;

HCIONBL30BATE  NPH  pelleHdH  yveOHBIX  3anay  cCOBpeMeHHbIe
HHPOPMALMOHHBIC TEXHONOMMK UIA NMOKCKA, CTPYKTYPHPOBAHMS, HHTepNpeTalnH
¥ npeacrasiaenus yueOHOM M HayuHO-NonyAspHOH HHOOPMALMH, NONYyYeHHOH H3
Pa3IHYHBIX HCTOYHHKOB, KPHTHYECKH aHAIH3IUPOBATE MOJIyHaeMyo HHPOPMALIHIO,

MPUBOJAMTE NMPHMEPHI BKIaa POCCHIHCKHX H 3apyOekHBIX YHEHBIX-(HIHKOB B
pazBuTHe HaykW, OOBACHEHHE NPOLECCOB OKPYKAIOUIEr0 MHpa, B pa3sBUTHE
TEXHHKH W TeXHOJIOIHH;

HCMIOJIL30BaTh TEOPETHYECKHe JHAHWS MO (U3MKe B NOBCEHEBHON KU3HM
s obecneyerns OesonacHocTH npu obpauteHny ¢ npubopaMu M TEXHHYECKHMH



YCTPOHCTBAMH, JUIS COXPAHEHHS 3J0pOBbA W CODMIONEHHS HOPM 3KONOIHUYECKOro
NOBEJACHHA B OKpYXalolllel cpene;

paGorare B rpynne C BhINOIHEHHEM Pa3THYHBIX COUMATBHBIX POJCH,
niaHupoBath paboTy TpyNnbl, PAUMOHATLHO pacnpenensTh 00A3aHHOCTH M
NJAHHPOBATh ACATE/ILHOCTE B HECTAHAAPTHBIX CHTYALMAX, a/1eKBATHO OUCHHUBATH
BKJIAJ1 Ka#JIOT0 M3 YYacTHHKOB IPYTIfibl B PEILCHHE paccmaTpHBaeMoil npodnemsl.

K xonny obyuenns 8 11 kiaacce npeaMerHsie pesyabraTel Ha Ga3oBoM
YPOBHE JI0JIAHBI OTPaKaTh CHOPMUPOBAHHOCTL Y 00YHaIOMINXCA YMEHHIH:

JNEMOHCTPHPOBATH HA MPHUMEpax polb H MecTOo GH3MKH B GOpMHPOBAHHH
COBPCMCHHON Hay4HOH KapTHHbBI MHPa, B Pa3BUTHH COBPEMEHHOH TEXHHKH H
TEXHOJIOTHI, B NPAKTHYECKOH NEATENBHOCTH MOjeH, HEeNOCTHOCTE M EAMHCTBO
thu3nyecKoil KapTHHLI MHPa;

YUMTBIBATE TPAHHLbl  NMPHMEHEHHS H3YYEHHBIX (H3HYCCKHX MoOJened:
TOMCHHBIH NEKTPHUCCKUH 3apal, JIyd CBETa, TOYEYHBIH HCTOYHHK CBETa, AepHan
MOJIESIb aTOMa, HYKJOHHAs MOJeNb aTOMHOrO sApa npu pemeHud (uinyecknx
3ana4q;

pacno3HaBaTh (PU3WHECKHE ABJeHHA (Mpouecchl) U OOBACHATL UX Ha OCHOBE
3aKOHOB WIEKTPOAHHAMHKH M KBAHTOBOH (DH3IHKH: INEKTPHYECKas MPOBOAHMOCTS,
TEMJIOBOE, CBETOBOE, XHMMYECKOe, MarHWTHOE ACHCTBMA TOKAa, B3aWMOJIENCTBHE
MArHHTOB, 9MEKTPOMArHHTHAR MHAVKUMS, ACHCTBHC MArHWTHOrO MOJs Ha
MPOBOAHUK C TOKOM M JABMXKYIUMICH 3apsjl, 3MEKTPOMArHMTHBIE KoJeDaHHs M
BOMIHEl, MPAMOMMHEHHOE pacnpoOCTPaHEHHE CBETa, OTPAKEHHUE, NPENOMIEHHE,
HHTepdepenuns, AUpaKuUs W NOASpH3ALMS  CBETa, JIMCMIepCcHs  CBera,
doroanexrpudeckuii addexr (horoadidexr), ceeroBoe JaBieHHe, BOHUKHOBEHUE
JMHEHYATOr0 CreKTpa aroMa BOJAOpPOJA, ECTECTBEHHAs M MCKYCCTBEHHas
PanHOaKTHBHOCTD,

ONMUCHLIBATE M3YYCHHBIC CBOMCTBA BelECTBa (NEKTPHYECKHE, MArHMTHBIC,
ONTHYCCKHE,  MEKTPUHMECKYI0  NPOBOAMMOCTh  pasiM4HbLIX  cpea) ©
MEKTPOMAIHUTHBIC ABICHMA (NPOLECCHl), HMCNONb3YA (UIHYECCKHE BCIMYHHBL
INEKTPHUYECKHI 3apsajl, CHIIA TOKA, NCKTPHHECKOC HAlPAKCHHE, INCKTPHHECKOE
COMPOTHRICHHE, PAa3HOCTh MOTEHUHANOB, MEKTPOABHKYLLAA cuna, paboTa TOKa,
HHAYKUHMS MarHMTHOrO mnosif, cuaa Amnepa, cuna Jlopenua, MHAYKTHBHOCTH
KaTYIIKH, JHEPIHa WIEKTPHYECKOTO W MArHWTHOrO MojieH, NepHoa W vactora
konebanuin B KonedarenLHOM KOHTYpE, 3apfjl M CHJIA TOKa B npouecce
rApMOHHYECKHX IeKTPOMArHHTHLIX KonebGauuit, (QOKYCHOE paccrosiHHe H
ONTHYECKas CHIA JIMH3BIL, MPH OMNMCAHWM NPABWILHO TPAKTOBaTL (MH3IMUECKHI
CMBIC/I MCMIONB3YEMbIX BENHYHH, MX OOO3HAYEHHA M €IHHWILI, YKa3blBaTh
(GopMyJibl, CBA3BIBAIOLIME AAHHYID (HIWYECKYIO BEIHYHHY C  JPYIUMH
BEJIMYMHAMM;



ONUCHIBATE M3YUYECHHBIC KBAHTOBLIC SBICHHA M MPOLIECCHI, HCMONB3YA
Qu3HYeCKHe BEJIHYHHBLI: CKOPOCTH MCKTPOMATHUTHBIX BOJH, [UIHHA BOJIHBI H
YACTOTA CBETA, IHEPrUs U UMNYN6C (OTOHA, NEPHOJ NOAYpacnana, IHEPIUs CBA3H
4ATOMHBIX SJ€p, MpPH ONHCAHUM MPABHILHO TPAKTOBaTh (HIMYECKHH CMBbICT
HCMONB3YEMBIX BETHYMH, MX O0O3HAYEHHA W EAWHMIBI, YKa3biBaTh (OPMYIbI,
CBA3BIBAIOINME JIAHHYIO (PHU3MYECKYIO BelIWYMHY C JAPYIUMH  BEIHYHHAMM,
BBHIMHCAATE 3HAYCHHE PHUIHYECKOIT BEITHUHHBL;

AHAIM3NMPOBATL (PM3HYECKHE NMPOLIECCH W ABJICHMS, MCHONb3Y (usuyeckue
3aKOHB! M NPHHUMNBE: 3aK0H OMa, 3aKOHBI NOCASIOBATENBHOIO ¥ NAPAUIEILHOTO
COC/IMHCHHA NPOBOAHMKOB, 3axoH JUxoyns—Jlenua, 3aKoH 31CKTPOMArHUTHOMN
HHAYKLHWH, 32KOH NPAMOJHHEHHOIO pacrnpoCTpPaHEHHA CBETA, 3aKOHbI OTPAKEHHA
CBeTa, 3AKOHBI MpeJIOMJIeHHA CBeTa, ypasHenue DiiHwreiina s dotoaddexra,
3AKOH COXpaHEHMsA OSHEPIHH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH COXpPaHEeHHs
MIEKTPHYECKOro 3apajia, 3aKOH COXPaHEHHst MAccoBOro 4Mcna, nocrynars bopa,
3aKOH PaJHOaKTHBHOrO pacnaja, MpH 3TOM pasliMvaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €r0 MATeMaTHYeCKOe BBIPAXCHHE W YCIOBHS (rpaHuubl, obaacrTu)
NPHMEHUMOCTH;

onpejAeNsTh HaNpaBjieHHe BEKTOPa WHAYKIHH MarHHTHOrO NMOJA NPOBOAHHKA
C TOKOM, CHAIbI AMniepa u cuikl Jlopenua;

CTPOUTE W ONMCHLIBATH H300pakKeHHe, CO3/1aBAEMOE TUIOCKHM 3€pKajioM,
TOHKOW JTMH30#;

BBINOMHATE IKCHEPUMEHTH! 110 MCCIEJ0BAHMIO (PHIMYECKHX HABNCHHH M
NPOLECCOB € MCNONL30BAHMEM MPSIMBIX H KOCBEHHBIX W3MEpPEeHHil: npH 3TOM
dopmynuposars npobiemy/3atayy M runoresy y4yebHOro IKCrepUMeHTa,
cobHMpaTh YCTAHOBKY M3 MNPEAIOKCHHOIO ODOPYAOBAHUSA, [POBOAWTE ONBIT M
hopMyNHPOBATH BHIBOALI;

OCYIIECTBIATE MPAMbIE H KOCBEHHBIEC HIMEPEHHA (PHIHYECKHX BEJIMYHH, 11PH
3TOM BBIOMpaTh ONTHMAIbHLIH CrOCO0 W3MEPEHHMA W MCMOIL30BaThb H3BECTHHIE
METO/Ibl OLEHKH NOTPEITHOCTEN H3IMEPEHHI;

MCCIICAOBATD  3aBHCHMOCTH  (DM3IMYECKMX BEAMYMH C HCIOJNb30BaHHEM
MPAMBIX HM3MEPEHHI: NpH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (HKCHPOBaTh
pe3ynbTaThi MOMYHYEHHOH 3aBHCHMOCTH (H3WYECKHX BeIHYHH B BHJAE Tadnuy M
rpaUKoB, eNaTh BbIBOABI N0 PE3yNLTaTaM HCCINEAOBAHHA;

cobmozars npapuna Ge30nMacHoOro Tpyjaa NpH NpoBEACHHH HCCIEAOBaHHH B
paMKax Yy4eDHOro JKCNepHMEHTa, Y4eOHO-HCCHeAOBATeNbCKOH M  NPOCKTHOMH

ACATENBHOCTH € MCIOAL30BAHHEM H3IMEPHTENbHBLIX YCTPOiCTB H naboparopHoro
0DOopyAOBaAHNS:

pewiath pacy€rHble 3ala4y¥ ¢ SBHO 3adaHHON (M3MYecKol Mozelbio,
MCTIONB3YS (DU3NUECKHEe 3aKOHB M MPHHIMIBI, HA OCHOBE aHANN3Aa YCAOBHUS 3a/1a4M



BBIOMpaTh (PHIUYECKYIO MOJEb, BHIAENATH (DHIMUECKHE BEAMUHHB! U HOPMYIibl,
HeoOXoAuMBIe UIf €€ pelleHWA, NPOBOINHTE PACYETHI M OUEHMBATL PealbHOCTh
NOJYHEHHOr0 3HaYeHUA GUIUHECKOH BEINYHHBI,

pelaTh KayecTBeHHbIC 33/1a4H: BHICTPAUBATL JIOMHYECKH HENPOTHBOPEYHBYIO
HEMOYKY PACCYMACHHH C ONOpPOil HAa H3YYEHHBLIE 3aKOHbI, 3aKOHOMEPHOCTH H
(H3IHUCCKHE ABICHHS,

HCMONB30BaTh  NPH  pelleHHH  y4eOHBIX  3a4a4  COBPEMEHHBIC
MH(POPMALMOHHBIE TEXHOJNOIHH [UIA MOHCKA, CTPYKTYPHPOBAHHSA, HHTEPNpETALlHH
U [PEACTABICHHA Y4eOHOH W HAYYHO-MOMYJIAPHOH HHYOPMALIMH, NOJYYEHHOH W3
PaINHYHbIX HCTOYHHKOB, KPHTHYECKH aHANHIHPOBATE NOJYHACMYIO HHPOPMALHIO;

OOBACHATE NPHHUMIBI AelicTBHA MalHH, nNpuOOPOB M TEXHHYECKHX
YCTPOKHCTB, pa3iu4aTh YCA0BHA HX 0€30MacHOro HCNoAb30BaHHA B MOBCEIHEBHOH
KHIHH,

NPHBOIMTH MPUMEPE] BKJIaZIa POCCHICKHX M 3apyOemHBIX YUEHBIX-(DU3HKOB B
pasBUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYKAIOWIEro MHpa, B pasBUTHE
TEXHHKH H TEXHONOIHH,

HCMONL30BaTh TEOPETHYECKHE 3HAHHA 1O (HIHKE B TMOBCEIHEBHOH KHIHH
ans obecneyenus HezonacHOCTH npH obpalleHnH ¢ NpHOOpaMH M TEXHHYECKHMH
YCTPOHCTBAMH, 1A COXPAHEHUA 3/I0POBbA M COOMIONAEHMS HOPM IKOJNOrHHECKOTro
NOBEJCHUS B OKpYkKalolleH cpene;

paborate B rpynne c BbINOJHEHHEM PaMIHYHBIX COUHANBHBIX Ppoe,
NAaHMpoBaTh paboTy rpynnel, PalMOHANBHO pacnpeaensTs O00f3aHHOCTH M
IUIAHMPOBATH IEATEBHOCTE B HECTAHAAPTHLIX CHTYAUMAX, a/IeKBATHO OLEHMBATH
BKJIAJ] KQKA0I0 M3 YHACTHHKOB IPYIITibl B PELICHHE paceMarpuBaeMoii npobiems.



TEMATHYECKOE IVIAHHPOBAHHE

10 KJIACC |
. Koanuecrso HACOB
N w/a HaumenoBanne pa3jaesios u vem Kautoprsne
NPOrpaMmMel Beero
paborn

Paspen 1. @H3UKA H METO/IbI HAYYHOI'O NO3HAHHS

1.1 Du3nKa ¥ MCTOIbI HAYHHOTO NO3HAHUS 2

Hroro no pazseny 2

Painen 2. MEXAHHKA

2.1 Kunemaruka 5
2.2 Junamuxa 7
23 3aKOHK COXPAHCHMS B MCXAHHKC 6

Wroro no paaaeny 18

Paznea 3. MOJIEKYJIAPHAS ©@H3HKA H TEPMOJ[HHAMHKA .

OCHOBEI MONCKYIAPHO-KHHETHYCCKOH

KN 9
TCOPHH

3.2 OCHOBBI TEPMOIMHAMHKH 10

13 AIperaTsie COCTORHHS BELIECTRA. 5

Dazoskie Nepexo/ikl

IMpaxkruseckune
pabore:

Daexrponnsie
(undposnie)
obpaloBareinnkie

pecypes

bubamorexa LIOK
hitps://m edsoo ru/7fA 1672

bubanorexa LJOK
ttps://m.edsoo.ru/7f4 1bI72

bubaworexa LIOK

- hups://m.edsoo.ru/7f41b72

bubGaunorexa LIOK
https://m.edsoo.ru/7(41bi72

bubanorexa LJOK
https://m.edsoo.ru/7f41bf72
butamorexa [HOK
hitps://m.edsoo.ru/7f4 1b£72

bubGanorexa [JOK
https://m.edsoo.ru/7f4 1b(72




Hroro no pazaneny
Pazgea 4. SJEKTPOJHHAMHKA

41 DnexTpocTaTHka

42
PATTHYHBIX CPEIAX

Hroro no pazaeny
Pesepanoe spems
OBUIEE KOJIMYECTBO YACOB 110 NMTPOI'PAMME

Nocrosunpil 2aexTpuuecknit Tox. Toku B |

24

10

12

22

68

‘ buGnuorexa LIOK

o 4 2

| Bubamorexa LIOK

hitps.//m.edsoo. /74 1bf72



11 KIIACC

Haumenosanne paiiejion # rem
NpPOrpaMmsl

Ne n/n

Paspea 1. DJEKTPOAHHAMHKA

MarinTioe nose. IeKTpOMarHHTHAR
HHJIYKLAS

'.l

Hroro no pasaeny

Paznen 2. KOJIEBAHHS U BOJIHBI
MexanHuecKHe i MCKTPOMArHHTHBIE

2.1
konehbanns
29 MexanHueckne B MeKTPOMarHHTHLIC
y BOJTHBI
2.3 Onmuka

Wroro no pasaeny

Koumaecrso wacon

Beero

11

11

o

10

24

Kontpoasnsie
padors

Pazes 3. OCHOBBI CIENMAJIBHOH TEOPHH OTHOCHTEJILHOCTH

OCHOBK CMCUHATBHOR TEOPHH
OTHOCHTCILHOCTH

il

Hroro no pazacay

Painer 4. KBAHTOBASI DH3HKA
4.1 DNEMEHTR KBAHTOBON ONTHKH

4.2 Crpoenue atoma

4

4

1

IMpakmyecsune
paboTei

Dnekrponnnie
(undpponsic)
obpazoBaTEe/ILHLIC
pecypceel

buGmmorexa [HOK
https://m.cdsoo.ru/7f41¢97¢

buGanorexka 1IOK

o/ w74 1c97%¢
Bubmmorexa LHOK
https://m.edsoo. /74 1¢97¢
Bubanorexa 1JOK
https://m.cdsoo.ny 74 1¢97¢

buGanorexa 1HOK
https://m.edsoo.ru/7f4 1c97c

Butmorexa LIOK
https//m.edsoo.ru/7f4 1 ¢97¢
Butmmorexa L HOK



4.3 ATOMHOE AP0 5

Hroro no pazaeny 15
Pazaen 5. JJIEMEHTbBI ACTPOHOMHH H ACTPO®H3HKH

5.1 INeMEHTHE ACTPOHOMHH H aCTPODHIHKH 7

Hroro no pazneny 7

Pazaea 6. OBOBUHIAIOIIEE MOBTOPEHHE

6.1 Ob6obmaioniee NnOBTOPCHHE 4
Hroro no pasneny R}
Pesepatoe Bpems 3

OBUIEE KOJIMMECTBO YACOB [1O IMPOIr'PAMME 68

' hups://m.edsoo.nw/7f41c97¢

butamorexa LHHOK
hupsy//m.edsoo.m/7f41¢97¢

bubanorexa LIOK
https://m.edsoo. /714 1¢97¢ ‘

buGimorexa LIOK
hitps://m.edsoo, /714 1¢97¢



