MUHWCTE P
v T’#G MPOCHEMIEHIA POCCHACKOM OEJIEPALUAN
Vs Huﬁfﬂpm ofpatopanus CTABPONOILEKOTO Kpast
ByACHHOBCINIT MY IILANATLHBIT OKPYT

MOY COLII Ne3 1. Byjennosesa

 COIJIACOBAHO




MNOACHHUTEJBbHAHA 3AIMHMCKA

ITporpamMva mo ¢msuke 0az0BOro YpOBHA Ha YpOBHe cpemHero obimero
obpazoBaHus paspadOTaHA HA OCHOBE MOJIOKEHHI W TpeDOBaHUH K pesyiibTaTam
OCBOEHHSA OCHOBHOH 0DpPa30BATENLHOH mporpammbl, npencragaeHusx B GIOC
COO, a takwe ¢ yuérom (pemepanbHoi pabouel nporpaMmbel BOCMHTAHHA M
KOHIIENIIHN TpenofaBannd ydebHoro mpeaMera «®H3nka» B 0Opa3oRaTenbHBIX
OPTAHH3ALM AX Poceuiickon (Menepatinm, PEATH3YIONHX OCHOBHEIE
00Opa3oBaTeIbHBIE TIPOTPAMMBL.

Comeprkanme mporpaMMbl 1o (H3MKE HampaBlIeHO HA (OPMHpPOBAHHE
ECTECTBEHHO-HAYUYHOH KapTHHel wmuHpa obyuatommxcs 10-11 knaccoe npu
oOyueHHN HX (H3HKe Ha DA30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATENbHOCTHOIO
noaxoaa. Ilporpamma mo ¢usnke cooteercTByeT Tpebopanuam PIOC COO x
NIAHHPYEMBIM JIHYHOCTHBIM, I[PEIMETHEIM H METAlPeIMETHEIM Pe3yJibTaTaM
o0yueHHdA, a TaK’Ke YUHTHIBAET HeOOXOINMOCTh Peal3aliH MeKIpeIMeTHBIX
cBA3eH (PMIMKKM ¢ ECTECTBEHHO-HAYUHBIMM  yueOHeIMH npeameramu. B weit
OLIPENENISIOTC OCHOBHBIE LM U3y4yeHHsl (PH3HKH HA YPOBHE CpeuHero oduiero
o0paszoeaHua, NIGHHPYEMBIE PE3YILTATE OCBOEHHA Kypca (H3MKH, JTHYHOCTHHIE,
MeTanpenMeTHbIe, TIpeaMeTHbIe (Ha 0a30BOM YPORHE).

IlporpaMma mo GH3HKe BKITIOYAET:

« IUIAHHPYEMBIE PE3YVIBTATEI OCBOEHHS Kypca (pu3nKH Ha DA30BOM YPOBHE, B

TOM YHCJIE TIPeIMETHERIE Pe3yJIBTATHI 110 TogaM OOYUeHHS,

¢ copeprkanue yueOHoro npeamera «®usukan no rogaM o0yUeHHs.

Mdu3nka KaKk Hayka o Hauboiee OOLMX 3aKOHAX MPHPOMBI, BBICTYNAs B
KauecTee yueDHOTO npenMeTa B MIKOMe, RHOCHT CYIECTBEHHEIH BKIA/l B CHCTEMY
sHauuii 00 okpyxaowem mupe. [konsHbii Kype Pu3HkH — CHCTEMOODPAZYIOLIHI
I €CTECTBEHHO-HAYYHBIX YUeOHBIX NPEIMETOB, IOCKOJIBKY (JH3HUYECKHE 3aKOHbI
NeKAT B OCHOBE TMPOLECCOB W ABNEHHH, HW3YYAeMBIX XHMHeH, Ouomormeii,
dm3mieckoii reorpadmHell © acTpoHoMHell. Hcmonbp3oBaHne W AKTHBHOE
npuMeHeHne (QH3MYECKHX 3HAHMH  OmpedendeT XapakTep H  pa3BHTHE
pasHoolpasneix  TexHomorwii B cdepe IHEPreTMKH, TPAHCMOPTA, OCBOEHHA
KOCMOCA, NONy4YeHHA HOBBIX MATEPHANIOB C 3aJaHHBIMH CBOHCTBAMH H IPYTHX.
Hayuenne U3k BHOCHMT OCHOBHOH BKIaa B (DOPMHPOBAHHE ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa OOyUYAKOWMXCA, B (DOPMHPOBAHHE YMEHHI NPHMEHSTh
HAYUYHBIA METO NOZHAHWA MPH BLIMOMHEHHH MMH YUeDHBIX HCCIETOBAHHI.

B ocuoey kypca ¢muanknm ans ypoeHs cpeaHero obwero oDpazoeaHus
nonoKeH psAA WAeli, KOTOphkle MOKHO pPACCMATPHBATE KAaK IPHHIWNBL €ro
NOCTPOSHHH.



Hoea weaocmnocpiy, B COOTEETCTBMM C HEH KypPC ABASETCH JIOMMUECKH
3aBEPITEHHBIM, OH COJIEPYKHT MAaTepHal H3 BCeX pPasfenoB (PH3HKH, BKIKOYAET Kak
BOTIPOCH! KACCHUECKOH, TAK W COBPeMenHOH Gu3nkm,

Hoen zenepaausayi. B cOOTBETCTBHH ¢ Hell MaTepHan Kypca (H3HKH
00BelMHEH  BOKPYT (DH3MHECKHX TeopHii. Beaymmm B Kypce gBnfeTcd
(dopMupOBaHIE NMPEICTABIECHUH O CTPYKTYPHBIX VPOBHSIX MATEPHH, BELIECTBE H
nole.

Hoea cymanumapuszayuu, EE peanuzauws npeanonaraet MCNonb30BaHHE
IYMAHHTAPHOIO MOTEHLHANIA (PH3HYECKOH HAYKH, OCMBIC/IEHHE CBA3H DA3BHTHSI
(pysukn ¢ passuTHeM  OOIECTRA, & TAKIKE C  MHPOBO33PEHYECKHMH,
HPABCTBCHHBIMH H 3KOJIOMHYECKHMH npobieMam,

Hoea npuxnaowoit  wanpaeiennocmy.  Kype  (usHku  npeanonaraer
3HAKOMCTBO ¢ WHPOKMM KPYTOM TEXHHYECKHX M TeXHOMOTHHECKHX TPHIKEHHH
H3yUeHHEIX TeOpHI U 3aKOHOE.

Hoen  sronocusawuy  peaqnusyeTcs TOCPEICTBOM BBeZIEHHS 3JIEMEeHTOR
CONEPKAHHS, IOCBALIEHHBIX AKOJIOTHYECKHM npodiieMaM  COBPEMEHHOCTH,
KOTOpEIE CBA3aHBI € PAa3BHTHEM TEXHHKH H TEXHONOrHI, a Taiske OOCY:KIOeHHs
NPodNEM PaLMOHANLHOIO NPHPOAOTIONE30BAHHA H 3KOIOrHHECKOH De30MacHOCTH,

CrepskHeBEIMH 3JIEMEHTAMH Kypca (PH3HKH Ha YPOBHE cpeinHero oduiero
o0pazoeanna asnsoTea dusndeckne Teopun ((hopMHpoOBaHHE TPEACTABIEHWH O
CTPYKTYPE NOCTPOeHHs (DUIMUCCKON TEopHH, POJH (DYHAAMEHTANBHBIX 3aKOHOB H
OPUHITHIIOE B COBPEMEHHBIX TMpeAcTaBlIeHHAX O TMpHpoAe, TIpaHHIax
NPUMEHHMOCTH Tﬂ(}pﬁﬁ, ATA  OIMHACAHHA eCTCCTECHHO-HayYTHLIX ABIEHHA ™
IIPOLIECCOR ).

CucTeMHO-TeATeTEHOCTHRIH MOAXOM B Kypce (DHM3MKH pealH3yercsd Npeikie
BCEro 3a CUET OPraHH3alHH IKCIEPHUMEHTAIBHOH NesITelbHOCTH 0DYUaLIMXCH.
Ang 0OaszoBoro VpoBHA Kypca (HM3HKH 3TO HCIOIB30BAHHE CHCTEMEI
(PPOHTANLHBIX KPATKOBPEMEHHBIX 3JKCNEPHUMEHTOE M jadopartopHeix  pabor,
KOTOPbIE B IporpamMme 110 (pu3HKe oObeNMHEHbl B OOLUMHHA CIHCOK YYEHHUYECKHX
npaktHuecknx pabor. Beiaenenne B ykazannom mepedne madopaTtopHbix pador,
NPOBOAMMEIX  AJI8  KOHTPOJNA W OUEHKHM, OCYLIECTEAACTCH  YUACTHHKAMH
00pa3oBaTeEHOTO TMpolecca HCXoad W3 ocobDeHHOCTell MIAHUPOBAHHA H
ocHauwenus  kabunetra Qwusuxu, llpw  stom  obecnmeumBaerca oBnaneHune
0OYUAIOITHMICA YMEHHAMH IIPOBOMHTE KOCBEHHBIE H3MEPEeHHs, HCCIIeHOBAHHS
3aBHCHMOCTeH (PH3MYecKHX BenM4YMH M TIOCTAHOBKY ONBITOB IO IPOBEpPKE
HPENIOMKEHHBIX IHIIOTEes.

bonmeimoe BHEMaHHE YOENAETCS PpEIIEHHID pacuU€THRIX H KAUYeCTBEHHBIX
sagad. IIpn 3TOM ans pacuéTHBIX 33434 NPHOPHTETOM SIBASIOTCA 337a4H C SBHO
3JAHHON (PU3MUECKOH MOMENBIO, [IO3BOJISIIOLIHE [IPHMEHITh H3YUEHHEBIE 3aKOHbI H



3AKOHOMEPHOCTH KAK M3 OAHOTO Paszaend Kypea, TAK M MHTErPHPYS 3HAHUS M3
pa3HbIX paszfnencs. [Ind kadecTBeHHEBIX 3aiad NMPHOPHTETOM ABIAIOTCA 3aJaHHA Ha
O0BACHEHHE NPOoTeKaHus (PHU3MYECKMX ABMEHHH W TMPOIIECCOR B OKPYIKAIONIEH
JKHIHE, Tpebvionmie Bribopa (QHU3MYECKOd MOTETH A CHTYAUMH IPAKTHKO-
OPHEHTHPORAHHOTO XapaKTepa.

B coorsercteun ¢ TpeboeanusmH  DOIOC COQ k  MarepHajbHO-
TEXHHUECKOMY OOecmedeHHi0 yueDHOTO mpolecca Oa30Bblii YPOBEHb Kypca
(py3HKK HA YPOBHE CPEOHEro 0DLWEro 00PA30BAHHA AOJIKEH H3YUATECA B YCIOBHAX
npeaMeTHoro kadbuHera (PU3HKH WM B YCIIOBHAX HHTEIPHPOBAHHOrO kabuHera
NPEAMETOR eCTECTBEHHO-HAYUHOTO 1Wknd, B kabunere (GuM3uMEH A0MKHO OBITH
HeoOxoaumoe nadopatoproe o0OPYAOBAHWE AJS BBIMOQJIHEHHS YKA3AHHBIX B
nporpaMme o PUIHKE YUSHHUYECKHX MPAKTHUECKHX paboT U NeMOHCTPALHOHHOE
obopynoranue.

HeMOHCTpaUHOHHOe oODOpyIOoRaHHEe (OPMHPYETCA B COOTBETCTBHH C
NPUHIIMTIOM ~MHHHMANBHOH — JOCTATOMHOCTH W ODecredMBaeT MOCTAHOBKY
NEPEUHCIIEHHBIX B IporpaMme o (U3HKe KIKOUEBbIX JIEMOHCTPALHi s
HCCIAEMOBAHNA  HM3YYAEMEBIX ABJIEHHMH H  OPOIECCOB, SMIHPHYECKHX  H
(PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUYECKHX MPUMEHEHHH,

Jabopatoproe o0opyooeaHHe Uil YYEHHYECKMX NpaKTHUecKux pador
(bopMHpPYETCH B BHJE TEMATHYECKHX KOMMIEKTOR W oDecrmeuHMBaercs B pacuére
OOHOrO KOMIUIGKTa HA jaByX  ODyuawowmxcs.  TeMaTH4eckHe KOMILIEKThI
mabopatoproro oOOpYIOBaHMA [IOMKHBI OBITE TIOCTPOEHB HA KOMILIEKCHOM
HCTIONMLIOBAHWM AHANOTOBRIX M LHM(POBEIX MpHOOPOB, a4 TAKKE KOMMEIOTEPHBIX
H3MEPHTENBHEIX CHCTEM B BHe HHGPOBLIX TabopaTopuii.

OCHOBHEIMH IeIaMH H3yHeHns (PH3HKH B 0011eM 00pa3oBaHUN ABIAIOTCA:

e (dOpPMHpPOBAHHE HHTEPECA M CTPEMJICHHS ODYYAKOLIHXCS K Hay4dHOMY
H3VUEHHIO NPHPOALI, pPa3BHTHE WX HHTE/UIEKTYAIBHBIX H TBOPUYECKHX
crocoOHOCTEN;

e Da3BUTHE MPEICTABJIEHHH O HAYYHOM METOMIE IMO3HAHHS H (OpMUpOBAHHE
MCCIENOBATENLCKOTO OTHOLIGHH S K OKPY/KAIONIMM ABJICHHAM;

+ (dopMupOBAHME HAYYHOrO0 MHPOBO33ZPEHHA KAK PE3YNbTATA HW3YHEHHS
OCHOB CTPOEHHS MaTepHi U (yHIaMEHTATLHEIX 3aKOHOB (PH3HKH;

+ (dopmupoBanre yMeHHH O00BACHATL ABJEHHS ¢  HCIOIB30BAHHEM
(hH3MYECKTX 3HAHHI H HAYYHBIX TOKA3ATENBCTE;

« (opMHpOBaHHE TPEACTABIEHHH O pomu (U3HKH I8 Pa3sBHTHA IPYTHX
€CTECTBEHHBIX HAYK, TEXHHKH H TEXHOJIOTH,

HocTiokeHHe 3THX Ienell oDeclieuHBaeTCs pelleHHeM CIeNVIOIHX 3a7ad B

NPOLECCE M3YUEHHA Kypca (PM3MKKM HA YPOBHE CpeaHero odwero 00pasosaHus;



e npuobperenne CHCTEMBbI SHAHMH 00 00LIIHX (hH3IHUECKHMX
3AKOHOMEpPHOCTSAX, 3aKOHAaX, TEeOpHAX, BKJIIOMASA MEXaHHKY,
MOJEKYTAPHYIY  (DU3HKY, DIMEKTPOAMHAMHKY, KBAHTOBYICY (HM3HKY #
IEMEHTEI ACTPOPI3NKY,

« (Qopmuporanre yMeHHH TNpPHMEHATL TeOpeTHHYecKHe 3HaHHA 714
OOBACHEHHS (DHIHUECKUX SB/IEHHH B MPHPOLE M JUISl  [PUHATHS
IpaKTHYECKUX pPEelIeHnil B MOBCETHERHOH JKH3HH,

e OCEQCHUC CNOCODOB DELWICHHS PAIIMUHBIX 33034 C SBHO 33aJaHHOH
(dpusnueckoil MOZENBID, 3ajay, [OAPA3YMEBANOIIMX CAMOCTOATEIBHOE
cozanue pr3HUeCKOR MOIENH, AIEKRATHON YCIOBHAM 3a144H,

¢ NOHHMAHHUE (PUBHUYECKHX OCHOBE M MPHHLHIOE ACHCTBHA TEXHHYECKHX
VCTPOICTB H TEXHOIOIHUECKUX IIPOLECCOB, HX BIMSHHS HA OKPYIKAKLLVIO
cpeny,

¢ OBIAaJeHHe MEeTOJaMH CAMOCTOATENEHOrQ NMIAHHPOBAHHUS H MPOBENEHH:S
(bu3MHMECKX DKCMEepHMEHTOB, AHAIH3a W HHTepPIpeTallid HHQpOpPMAIHM,
OIpeneleHHs JOCTOBEPHOCTH [IONIYYEHHOI'Q Pe3yIbTaTa;

¢ CO37aHHEe YCIOBHII NI pa3BUTHA YMeHHI MPOeKTHO-HCCIeNOBaTEIbCKOIH,
TBOPUCCKOH ACATEJILHOCTH.,

Ha uayuenne dmuzuxku (Da30BbIi VPOBEHB) HA VYPOBHE CpPeHEro oO0LIero
obpasosanus orBoauTes 136 wacor: B 10 knacce — 68 yacos (2 yaca B Hemenmo), B
11 knacce — 68 uacoe (2 yaca B Heaenw).

Ilpennaraemsiii B mporpamMme 1o (H3NKe mNepedeHb NaDOPATOPHBIX U
MPAKTHUECKUX pabOoT gBAAETCS PEKOMEHAOBAHHBIM, YYHTENL fenaeT BeOOp
MpoBeleHnd JaOOpaTOPHBEIX padOT W ONBITOB C VYETOM HHIHBHIYaJIbHBIX
ocobeHHoCTel 00yHaIOIMHXCA.



COJEPAKAHUE OBYUEHHA
10 KUTACC

Paznen 1. @®H3HKA H MeTOAbI HAYYHOI0 NO3HAHAS

MPu3nka — Hayka o npupone. Hayudble Meroibl NO3HAHHA OKPYKAKWIETO
Mupa. Poas  JKCTepUMenTa W TEOPHH B MPONECCe TO3HAHHA  TTPHPOIBL
IKCNCPUMEHT B (PHIMKE,

MopenupoBanue (GH3MYECKUX SRJIEHHH H TpolleccoB. Hay4Hble THIIOTE3BI
DuznueckHe 3aKoHBI U TeOopuH. I'panuibl NTPHUMEHUMOCTH (PH3HYECKHX 3aKOHOB.
[1IpuHIIHT COOTBETCTBHI.

Pons 1 mecto dmizukn B (hOPMHPOBAHHM COBPEMEHHOH HayqHOI KapTHHEI
MHPA, B IPaAKTHUECKOH JesTellbHOCTH Jironeli.

Hesmorcmpaiu

AnanoroBele W HHGPOBBIE HIMEPHUTENLHEIE TMPHOODPH, KOMIBIOTEPHEBIE
AATUHKH.

Pazaen 2. Mexannka

Tema 1. Kunemamura

Mexannueckoe nABHKeHHe, OTHOCHTENBHOCTE MEXaHHYEeCKOrd JBH/KeHHA.
Cucrema orcuéra. TpaexkTopHL.

Ilepemernenie, CKOpOCTE (CpedHAs CKOPOCTh, MTHOBEHHAs CKOpPOCTh) H
YCKOPEHHE MAaTepHalibHOH TOUKH, HX NPOEKUHUH HA OCH CHCTEMbl KOOPAWHAT.
CrnokeHne mepeMeleHuii I CIIoMKEeHHe CKOPOCTel.

PaeHoMepHOE M DPABHOYCKOPEHHOE MNPAMOJHHEHHOE aBWKeHwHe, |'paduku
3ABHCHMOCTH KOOPIHHAT, CKOPOCTH, VCKOPEHHs, [yTH M [epPeMeLleHuHs
MATEPHATLHOH TOUKH OT BPEMEHH,

Crobomroe manenne. YckopeHne CBODOTHOrO MAIEHHS .

Kpuponuneiinoe sapmwkenue. JIBHikeHHMe  MaTepHalbHOH TOMKH MO
OKPYHKHOCTH ¢ MOCTOIHHOR MO MOAYIIO CKOPOCTRIO. YTIOBaA CKOPOCTL, THHEHHAS
ckopocTe. [Tepuoa u wactota obpamenus. IleHTpoCcTpeMHTENEHOE VCKOPEHHE,

Texuwyeckne vycTpoiicTBa H MpakTHYeCKkoe TMpHMEHeHHEe CIHIOMETP,
OBUZKEHHE CHAPSIIOB, UellHbIe U PeMEHHEBIE [IepelayH.

LesmoHcmpayuu

Mopene cucremel OTCUéTa, MITKOCTPALMA KHHEMATHUECKHX XAPAKTEPHCTHK
IBHKEHH L.

Ilpeobpazosanie ABHIKEHHE ¢ HCMOML3OBAHHEM MPOCTHIX MEXAHH3MOB.

IMTapenune ren B BO3AYXE M B PA3PEKEHHOM NMPOCTPAHCTEE,

Habmonenne apwkeHns Tena, OpPONIEHHOTO MOA VIJOM K TOPH3OHTY H
TOPHIOHTANILHO,



Hamepenue vekopenus: cBODOIHOIO NaaeHHA,

Hanpapnenue cKOpOCTH IIpH IBHYKEHHH M0 OKPY/KHOCTH.

Vyemuecnuii sxcnepusenim, 1abopamopune padonivl

HzyueHne HepaBHOMEPHOI'O NBHIKEHHS C LB ONpPEeNeIeHHs MIHOBEHHOI
CKOPOCTH.

Hcenenoeanie COOTHOLUEGHHSI MEXY I[IVTAMY, HOPOHJEHHBIMU TEJIOM 33
NOCTeNOoBATeNbHbIE paRHBIE [POMEKYTKH BpPEMeHH I[IPH pPaBHOYCKOPEHHOM
ABHIKEHHH C HAYANLHOH CKOPOCTRI), PABHOH HYJIHO,

HayueHue qBHKEHUS LIAPHKA B BI3KOH AKHIKOCTH,

Hayuenne neuskenna Tema, OPOIIEHHOTO TOPH3OH TATTLHO.

Tena 2. Junanmura

IIpuHuun  orHocHTeneHocTH  lamunes.  Ilepewiii 3akon  Herorona.
HuepumannHele cHCTEMEI OTCHETA,

Macca Tema. Cuna. Ilpuamun cynmeprosummu ciur. Bropoii sakon Herorona
A MaTepHanbsHOH ToYkH. T'peTHii 3akoH HbioToOHA A MaTepHaNbHBIX TOYEK.

3akoH BceMHpHOro TaroteHHs. Cuna Tskecrd. Ilepeast kocmuueckas
CKOPOCTb.

Cuna ynpyrocru. 3axon I'vka. Bec Tena.

Tpenune. Bunel Tpenus (okosi, ckoibsikenust, kauenns). Cuna tpenust. Cyxoe
Tpenue, Cuna TpeHua CKOARKeHus W cuna Tpenna noxos. KoagduumenT Tpenns.
Cuna CONPOTHENEHHS NPH ABHAKEHHH TEJA B AKHAKOCTH MJIH rase,

ITocTynaTensHoe W BpalaTelbHOe ABH/KeHHe aDCOMIOTHO TBEPAOTO Tena.

MomeHT CHNBl OTHOCHTENBEHO OCH Bpaumenud. Ilmewo cuawl. Ycenoemsa
pPARHOBECHS TBEPIOTrO Tena.

Texunueckue ycTpoHcTBA M IIpaKTHYECKOe INpPHMEHEHHe. IOMIIHNHHKH,
OBHZKEHHE HCKYCCTBEHHBIX CIIYTHUKOB.

LemoHcmpayuu

AeneHue uHEpUHN,

(paBHeHHE MACC B3aUMOIESHCTBYOLIHX TEJ,

Bropoii 3akon HstoTona.

Hamepenne cun.

Crnosxenue cu.

3aBMCHMOCTL CHJTBI YIIPYTOCTH OT fAehOpMATIHA,

HepecomocTs. Bec Tefna pi yCKOpeHHOM IIOABEME U NaJeHHH.

CpaBHeHHe CHI TPEHHA MOKOA, KAYeHHA H CKOTB/KEHHS.

Yenoeus papHoBecust TBEpLoro tena. Buibl pasHoBecHs!.

Yyeruveckuil 3kCnepumMenm, 1abopamopHoie pabombt

H3yueHue aeuzkeHus OPYCKa N0 HAKIOHHOH MJIOCKOCTH,



Hecneposanne 3aBHCHMOCTH CHJT YNIPYTOCTH, BO3HHKAKMUHMX B NMPYKHHE H
pesuHoreM obpasie, oT X nedopmanum.

Heenenosanne yCnOBHI  PABRHOBECHS TREPAOro Tend, HMEIOIEro och
BpalleHHs.

Tema 3. 3aKoHbI COXPAHEHUA 8 MEXAHNUKE

HMnynec MaTepHallbHON TOUKH (Tela), CHCTEMBI MATEPHAJIBHBIX TOUEK.
Hmnynec cHIBI H H3MEeHEHHe HMIYIECA Tela. 3akOoH COXPAHEHHS HMIIYIIbCA.
Peaktnenoe aenxenne,

Patora cunel. MomHocTe CHIIBL

Kunernueckas dueprua matepuwansnoil Touxu. Teopema o0 u3MeHeHHH
KHHETHUYECKOH IHEPIrHH,

ITorenunaneHas SHEPIusi. IMorenunaisHas SHEpPrug YIPYIO
AedhopmupoBannoil  npywkunel,  [loTenumannhaa  asneprus Tena  BOaM3M
MOBEPXHOCTH 3eMIIH.

IloTennHansHBle W~ HENOTEHUHMANBHBIE  CHJIBL Cepass  paboThl
HEIOTEeHLHAIILHEIX CHJI C H3MEHEHHEM MEeXaHHUYeCKOH 3HEPIUH CHUCTEeMbl Tell
3aKOH COXpaHeHNA MeXAHHYECKOH 3Hepruu.

Vnpyrue u Heynpyrue CTONKHOBEHHS,

Texuuueckne ycTpoiicTBA M NPAKTHYECKOE MPHMEHEHHE BOINOMET, KONEp,
NMPYKUHHBIH MHCTONET, ABHKEHHE PAKET.

Jleatoncmpangi

3aKOH COXpaHeHHd HMTYIIhCA.

PeakTHBHOE NBHIKEHHE.

[Nepexon mOTeHIHATEHOI 3HEPTHH B KHHETHYECKYIO H 00PaTHO.

Yuenumeckuit skcnepumMenm, 1adopamopisie padonist

Hayuenue abCOMHOTHO HEYNPYroro yiaapa ¢ NOMOLUBK) [BYX OJMHAKOBbIX
HHTAHBIX MaATHHKOE.

Heeneaosanne cenzmn paboTel CHABL ¢ M3MEHEHMEM MEXAHWYECKOH DHEepPruu
TEJIa HA [IPHMEPE PACTSIKEHUS! Pe3NHOBOI'O KI'YTa.

Pazgen 3. Moneryaspuas puzuka 1 TepMOJHHAMHKA

Tema 1. Ociosst MOACKYARPHO- KUHEMUUECKOR Meopii

OCHOBHBIE MONOKEHWA MONEKYIAPHO-KHHETHYECKOH TEOPHH H HX OMNBITHOE
obocroBanne. bpovaoeckoe memkenue. [udysua. Xapaktep IBHMKEHUS H
B3aMMOIEHCTBHSA uacTHu eewectsa, Moaenuw CTpOeHHMS raszoB, KHAKOCTEH W
TBEPALIX TENl H 0OBACHEHHE CBONCTB BEIIECTBA HA OCHOBE 3THX Mojeneii. Macca u
pasmMeprl Monexyy. Komudecteo Bemectea. [locTosanas Aporampo.

Tennosoe paenoeecue. Temnepatypa u eé uiamepenue. llkana Temnepatyp
Henscusi.



Mogens  wupeansHoro  raza.  OCHOBHOE  VPABHEHHE  MOJICKYIIAPHO-
KHHETHYEeCKOH TeopHn uaeanmsHOro rasa. ADcomiOTHas TeMmepaTypa Kak Mepa
CpeaHel KMHETHYECKOR DHEpPrHM TenmoBoro aAeMkenus dactun raza. lllxana
TemnepaTyp KenbBrHa. ['azoBrie 3akoHBL YpapHeHue Mengeneesa—Kianeipona.
3axkon [laneToHa. M3omporieccsl B MOeanbHOM ra3e ¢ MOCTOAHHBIM KOJHYECTBOM
BellecTea. [ paduueckoe NpencTABIEHHE H3ONPOLECCOB. H30TEPMa, H3IOXOPa,
H3obapa.

Texnnueckue yCTpoONCTBA W NPAKTHYUECKOE NPHMEHEHHE. TEepMOoMeTp,
DapPoOMET].

Jleaonempayi

OneiTel, AOKA3BIBAKLINEG JUCKPETHOS CTPOSHHE BewecTea, (ortorpadun
MOJIEKYII OPraHHYeCKHX COSNHHEHHH.

Onbitel o U y3MNT KHIKOCTEH W Ta30E,

Mozens OpOVHOBCKOTO ABHKEHHS.

Mogaene oneita HITepna.

O11bITHI, OOKA3BIBAKLIHE CYLLECTBOBAHUE MEARMOJIEKYJIAPHOO
B3aHMOIeliCTBHA.

Mogens, MATKCTPUPYOLIAA NPUPOLY AABICHHS 434 HA CTEHKH COCY/A.

OneITel, HUBOCTPHPYIOLLHE VYPABHEHHWE COCTOSHHS HIEAJIBHOIO  rasa,
H3OMPOLECCHI,

Vuenuuecruii oxcnepusenm, aadopamopunie padomvi

Omnpenenenne Macckl BO3AyXa B KIACCHOH KOMHATe HA OCHOBE M3MepeHHil
00BLEMA KOMHATEI, JABNSHHA H TEMIMEPATYPLI BO3IYXA B HEl.

HcenenopaHne 3aBHCHMOCTH MeKIY NapaMeTpaMi COCTOSHHS Pa3peskeHHOro
raza.

Tema 2. Ocrioest MEpMOOUNAMUKH

Tepmominamuyeckas cucTeMa. BHYTpeHHsA 3HEpPrus TepMOIHMHAMHYECKOH
cUCTEMBI M CnOCoDBl €6 u3meneHus. Konnuecteo Tennotel W pabota. BuyTpennsas
SHEPIHs  ONHOATOMHOI®  HieaueHoro  raza.  Bupael  rtemionepepauw:
TeNAONPOBOOHOCTE, KOHBEKLHA, HAMYUEHHE, YH'BJTI:-IIHFI TENIOEMKOCTE BelllecTRA.
Konuuecteo TennoTel npu tenyionepenave.

Ilonatue o0 ammabatHom mnpomecce. [leperiii 3aKOH TepPMOAMHAMHKH.
[Tpumenenue nepBoOro 3aKOHA TEPMOJMHAMMKM K H3ompoueccam. I 'pacdmuueckas
HHTepnpeTanusa padOTHI rasa.

Bropoii 3akon TepmonnHaMuki. HeobpaTuMocTs nmpoiieccoB B mpHpoe.

Tennoeele  mMammubl.  IIpuHomner  peficTBdst  TEIUIOBBIX — MALUMH,
[Ipeobpa3oranns >HepruH B TeIUIOBRIX MalmpHaX. KoaddumueHT noie3Horo
aedcTeua ternoeod mawsHel. ukn Kapuo u ero kosddmument nonesnoro
HeficTBHs. JKOIOIHYecKie PODIeMbl TEILIOIHEPIeTHKH.



Texuuueckue yeTpOHCTBA M NPAKTHYECKOE NPHUMEHEHHWE: JIBHTATENb
BHYTPEHHETO CropaHusd, OBITOBOH XONOIMILHHK, KOHIHIIHOHED.

Jleaonempayii

HameHeHne BHYTPEHHeH SHeprul Tela NpPH COBEPIIEHHH padOTEI. BBLIET
npobkn 13 OVTBUIKH TON JIeficTBHEM CKATOTC BO3OyXa, HarpesaHne sdupa B
NATYHHOH TPyDOKe Ny TEM TpeHus! (BLISOIEMOHCTPALIHS ).

HameHeHne BHyTpeHHelH 3Hepriuu (TeMIepaTypel) Tena IpH Tenionepeiade.

Oneir o aauadaTHOMY PACWHPEHHKY BO3AYXA (ONBIT € BO3AYLUIHBIM
OTHHEOM ).

Mopenn naposoi TYpOMHEI, ABHTATENS BHYTPEHHETO CTOPAHHS, PEAKTHRHOTO
ABHTATENS,

Vyemirweckudi sxchepustenin, 1abopamopnste pabomest

Hzmepenve yIensHOR TEMITOEMKOCTH.

Tema 3. Acpezamnsie cocmonnun semjecmen. Pazoevie nepexoon

INapoobpazopanne u konaencaima. HMcmapenue n xunerue. AbcomoTHas
OTHOCHTEJIbHAS BIIAXKHOCTE BoO3uyxa. Haceimenuwrid nap. Yapensnast rtennorta
napooOpa3oBaHHA. 3aBHCHMOCTE TEMIIEPATYPEI KHIIEHNA OT JABISHHSL

Teépnoe teno. Kpucrannuueckue n aMmopdHeie tena. AHHIOTPONHS CROHCTB
kpucraiuioe. Kupkue kpucraiel. CospemeHHele marepdaisl. [lnaenenue u
KpucTanmmu3aunua, Y aensnas tennota nnaenenns. Cybnumanms.

Vpaenenue Tennoeoro HanaHca,

Texuudeckue yCTpoilicTBA M MpaKTHYECKOe NpPHMEHEeHHe. THIPOMETp H
MCHXPOMETP, KaJTOPHMETP, TEXHOMOTHH MONAYHeHHA CORPEMEHHEIX MAaTepHaoB, B
TOM 4HCIIe HAHOMAaTePHAIOB, H HAHOTEXHOIOTHH.

AHemoncmpanyuu

(CeolicTBa HACHILEHHLIX 1APOE.

Kunenne npu NOHHKeHHOM JaBIEHHH.

Crnocobel H3MEPEHHS BAAKHOCTH,

Habumonenne HarpeBaHus U IJIABJIEHHS KPHCTAJUIHYECKOrO BELIECTRA.,

HemoHCTpauua KPHCTANTOB,

Vuenuuecnuii oxcnepusenm, rabopamopuvie padomoi

H3mepenne 0THOCHTENBHON BIAKHOCTH BO3IVXA.

Pazaen 4, InekrpoguHamuKa
Tema 1. daekmpocmamura
DNeKTpuzanms  Tel  JJeKkTpuueckwid zapsiy. JBa BuUga  eKTPHUECKHX
sapAnor. [lpoBomHUKN, OU3MEKTPHKH H MONYVIPOBOIHHKH. 3aKOH COXPaHEHHS
ANEKTPHUECKOro 3apaaa.
Baaumopeticrene 3apsigoe. 3akoH KyioHa, ToueuHblil ssiekTpuueckHil 3apsij.
DnexTpudeckoe none,  Hanpswénnocts  amektpuueckoro  mons.  Ilpunamun



CYNEPNO3HUHH MEKTPHUCCKHX noneH, JIuHMKM HAnPAKEHHOCTH IIEKTPHYECKOTO
O

PaGota cun anekTpoctatmueckoro  mons.  Ilotemnman.  Pasnocts
noTeHuHalnor. IIpoBOMHHKM M IH3NEKTPHKH B 3JIEKTPOCTATHUYECKOM IIOJIE.
JlHaneKTpHYecKas NPOHHIAEMOCTE.

JuekTpoémkocTs. KonneHcaTop. JIEKTPOEMKOCTE [JIOCKOI® KOHAEHCATOPA.
DHepTHA 3apAKeHHOTO KOHIeHCATopa.

Texuuueckue yCTPOHCTBA M NPAKTHUECKOE MPHMEHEHHE, AJIEKTPOCKOT,
IEKTPOMETP, 3NEKTPOCTATHYECKAS 3alHTA, 3a3eMJICHHE IEKTPOnpuOOpOB,
KOHACHCATOP, KOMUPOBANLHBLIA ANNAPAT, CTPYHHLIH NMPHHTED.

Jleamoncmpai

YerpoilcTBO H IPHHUHN JeHCTBUS SIIEKTPOMETPA.

BaauMoaeicTRHe HADNEKTPU30BAHHEIX TE,

DAEKTPHHIECKOE ITOJe 3aPKEHHEIX T

IIpoBOAHUKH B 3NIEKTPOCTATHYECKOM IOJIE.

DNeKTPOCTATHUSCKAS 3AIHTA.

H3neKTpPHKH B 3TIeKTPOCTATHYECKOM ITOJIE.

3aBHCHMOCTb  NEKTPOEMKOCTH  TUIOCKOrQ KOHACHCATOPA OT  MJIOLIAH
IJIACTHH, PACCTONHHS MEXKIY HUMH H JH3JIEKTPHYECKOH IIPOHHIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATOPA.

Vuenuuecruii oxcnepusenm, aadopamopuwie padbonis

H3Mmepenne 3MeKTPOEMKOCTH KOHIEHCATOpA.

Tema 2. Hocmonannvii siexmpuveckni mox. Toxku e paziuunvix cpedax

DNeKTpHYecKHil TOK. YCIOBHS CYIIECTBOBAHHA 3JIEKTPHUECKOTO TOKA.
Herounnkn Toka. Cuna toxa. [locToaHHbI TOK.

Hanpsizxenne. 3akon OMa niist yuacTKa LEIH.

DNeKTpHYecKOoe CONPOTHBIIEHHE. YOEIbHOE CONPOTHBIEHHE BeLIECTBA.
TTocnenoearensHoOe, NAPaNIENbHOE, CMELIAHHOE COSAMHEHHE MPOBOAHHKOB,

Pabora asnexktpuueckoro Toka. 3akoH JDkoyvisi—Jlenua.  MowHocTs
ANEKTPHHECKOTO TOKA.

DNEKTPOABHIKYLLAN CHIA W BHYTPEHHEE CONMPOTHEBIGHHE HCTOYHHMKA TOKA.
3axkon Owma U1 MoTHOH (3aMKHYTOH) anekTpudeckoil renu. KopoTkoe 3aMBIKaHIE.

DNEKTPOHHAS MPOROAHMOCTE TREPALIX METAIOB. 3aBHCHMOCTE
CONPOTHBIEHH METAIIOB OT TeMIepaTypsl. CBepXIpOBOIIMOCTS.

DNeKTpHYecKHit TOK B BakyyMe. CBOHCTBA AIeKTPOHHEIX MTYYKOB.

IonynpoBoaHUKH. CobcreeHHas H HPHMECHAs! NPOBOAMMOCTE
nonynpoeogHuKos. CeoiicTBa p-n-nepexona. [1oaynpoBOIHHKOBEIE IPHOOPEL.

DNEKTPHUECKMH  TOK B PAacTBOPax M PACNIABaX  HJIEKTPOJIHTOB,
DNEKTPOIHTHYECKAS JHCCOLHALIHS. JIEKTPOINS.



Inekrpuueckiid TOK B razax. CamMocToATeNbHBIH M HECAMOCTOATEIBHBIH
pazpaa. Monnusa. 11nasma.

Texnuwueckue vyeTPONHCTBA M MPAKTHYECKOE TPHMEHEHHWE  aMIepMeTp,
BONLTMETP, PeoCTAT, HCTOYHHKH TOKA, 3NeKTPOHATPeBaTelbHEIE IPHOOPHI,
IMEKTPOOCRETHTENBHBIE TPHOOPEL, TEPMOMETp COTPOTHBIEHH, BAKYYMHEIH O,
TEPMHCTOPBI H (POTOPESHCTOPEI, IIOJIYIIPOBOJHHKOBEIH JHO, FA/IbBAHUKA.

Aesonempani

HMzmepeHue cubl TOKA H HANPSIKEH S,

JABHCHMOCTb CONPOTHBIIEHHN UUWIMHIPHUYECKHX IIPOBOIHUKOB OT [JIHUHBI,
NAQIIEAM MOMePRUHOTO CeUeHHE U MATEpHana,

CMeAHHOE COSAHHEHHE NPOBOAHHKOB,

IIpsamoe wu3MepeHHe SIeKTPOUBHMKYWIEH culisl. KopoTkoe 3ambikaHue
rAAEBAHHYUECKOTO JMEeMEHTA H OLeHKA BHYTPEHHErO CONMPOTHRIIEHHA.

3aBHCHMOCTB COIIPOTHBIIEHHS METAJLIOB OT TEMIIEPaTyPhL

I1poBOAMMOCTE SMEKTPOIUTOR.

Hckposoi paspsia H NPOBOIMMOCTE BO3LYXA.

OIHOCTOPOHHAL NPOBOAHMOCTE JHOA.

Vuenuuecruii oxchepusenm, aadopamopunie padomivi

HayuyeHne cMeIIaHHOI'0 COEIHHEHUS] PE3HCTOPOB.

HMzamepenve 21eKTPOOBHIKYIIEH CHIBI HCTOYHHKA TOKA M €r0 BHYTPEHHETQ
CONPOTHBIIEHHS,

Habmonenne snexktpomnmmisa.

MexnpeaMeTHble CBHA3H

Hayuenne kypca ¢u3nku 0a3oporo ypoeHs B 10 Kilacce OCYLIECTBIISETCS C
VYETOM CONep/KaTelbHBIX MEKIpeAMeTHRIX CBA3€l ¢ KypcaMH MaTeMaTHKH,
DUOJIOTHE, XUMHH, reorpadui i TEXHOJIOTHH.

Mexnpeosmemnnbie HOHAMUA, CBA3aHHBIE C H3yUeHHEeM METOIOB Hay4dHOr'O
MO3HAHMWS. SIBJIGHHE, HAyuHbIi (pakT, runoresa, uiaMueckas BEIHUYHHA, 33KOH,
TeOpHst, HAbIMIOIeHHe, SKCIIEPUMEHT, MOJE/IMPOBAHHE, MOJEIIb, H3MEPEHHE,

Mamemamura:  pelieHre  CUCTEMBl  YPABHEHHH, nHHeHHas (yHKH,
napabona, runepbona, ux rpauku W CBOHCTBA, TPUrOHOMETPHUECKHE (DYHKLINU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPHYECKOe TOKIECTBO,
BEKTOPEI H HX NMPOSKLHH HA OCH KOOPAHHAT, CNOMEHHE BeKTOPORE,

buorozis;: MexaHn4decKkoe IBIDKEHNe B XKHBOH mpupone, muddy3us, ocMoc,
TerI000MeH JKHBBEIX OPTaHM3MOB (BHABI TeTLIONepenayd, TEMIOBOe PaBHOBECHE),
IMEKTPHUECKHE SIBIIEHHS B XUBOI IPHPOLIE.

Xutmusi; DUCKPETHOE CTPOEHHE BellleCTBa, CTPOEHHE ATOMOB U MOJIEKYJI, MOIIb
BELIECTBA, MOIAPHAS MACCA, TENOBBIC CBOHCTBA TBEPMABIX TEM, JKMJKOCTEH H



ra30B, JICKTPHUCCKHE CBOHCTBA METANIOB, 3NEKTPONMTHYECKAA IUCCOLMALINA,
raTLBAHHEKA.

Feozpachua: BNARHOCTL BO3IYXA, BETPLI, DAPOMETD, TEPMOMETD.

Texnoaosus: TpeoDpa3oBaHHE IRIKEHNIH C HCHOJIB30BAHHMEM MEXAHH3IMOB,
VHET TpeHHd B TeXHHKe, NOAIIHMHHKH, HCIONb30BAHHE 3aKCHA COXpaHEeHH:
HMIYJIbCA B TEXHHKE (pakera, BOIOMET W APYrHE), ABHIATEIb BHYTPEHHErO
CropaHusd, mapoead TypOuHa, OBITOROH XOMOINMITBLHUK, KOHIUIHOHED, TEXHOIOIHH
NOJYUYCHHA COEPEMCHHBIX MATCPHAIOB, B TOM HHCIE HAHOMATEPHANOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATHUECKAS 3ALMHTA, 3a3eMIIEHHE 3IEKTPOIPUOOpOB,
KCEPOKC, CTPYHHBIH NPHHTED, ANEKTPOHATPEBATENLHEIE nprdopHL,
ANEKTPOOCBETUTE/ILHBIE TPHOOPBL, FANBBAHHKA,

11 KIACC

Paznen 4. JiiekTpogHHaMuKa

Tema 3. Maznumunoe note. I1eKmpoMasHUmnan LHOYKUUA

IloctosinHele  MarHHUTEL  BlanMopeficTeHe  TOCTOAHHBEIX ~ MAarHHTOB.
Marunwthoe none, Bexktop marnutHoH wuaykumu., [lpunuwn cynepnozwumm
MArHHTHBIX 1toJiel. JluHud marHuTHOH uHaykuuu. Kapruna JMHHHE MardHuTHO
HHAOYKIHH MOME NOCTOAHHLIX MATHHTOR,

MarauTHOoe mone NpPOBOAHHKA ¢ TOKOM. KapThHa IHHHH HHIYKIIHH
MATHHTHOTO TOJA UTHHHOIO TNPAMOTO NPOBOJAHHKA H 3aMKHYTOIO KOJBLEBOTO
IPOBOAHHKA, KATYLIKH ¢ TokoM. OnblT Dpecrena. BzaumoaelicrBie NPOBOJAHUKOB C
TOKOM.

Cuna Amnepa, eé MOAYIE U HANPABICHHE.

Cuua JlopeHua, e€ Moaylib M HanpasieHHe. J[BHKeHHEe 3apsKEeHHOH YacTHUbI
B QJIHOPOAHOM MarHuTHOM none. Pabota cuner Jlopenua.

Aenenue snekTpoMarHWTHOH WHAYKUWMH, [loTOK BekTOpa MArHMTHOM
HHAVKUHH. DJJEKTPOABHKYLUIAA CHJIA HHAYKUWUH. 3aKOH 3JIEKTPOMAIrHHTHOMH
naaykiny Gapanes.

Buxpesoe anexTpuueckoe none. IJNEKTPOABMAKYILAA CHIA HMHAYKLUHH B
MPOBOAHKKE, IBH/KYIIEMCA TTOCTYTIIATENBHO B OHOPOIHOM MATHHTHOM IIOJIE.

Ilpasuno Jlenua.

HuenykTHBHOCTB. JSIBIIeHHE CaAMOHHIOVKIHH. ODIeKTPOINBHIKYLIAS  CHJIA
CAMOMHOYKLIMH,

JHEPrusi MarHUTHOT'O OIS KATYLIKH C TOKOM,

INEeKTPOMATHHTHOE MOJE,

Texuuueckne yCTPOHCTBA M NPAKTHUYECKOE TMPUMEHEHHE. MOCTOAHHBIS
MATHUTEL, JI€KTPOMArHWThLI, JNEeKTPONBUTATENb, YCKOPHTENH >SIeMeHTAPHBIX
HACTHL, HHAYKIHOHHAA Medb,



Jleamoncmpai

OmnwiT 3pcTena.

DTHJT()HBHHE' ANCKTROHHOTO MyYKD MATHHTHEIM TTOJTEM.,

JIMHUH HHAYKITHH MATHUTHOTO MO

BzaumoneiicTBiie IBYX TPOBOIHHKOR C TOKOM.

Crta Amiepa.

HeiicTeHe ciIEl JlopeHIla Ha HOHBL 3NeKTPOIHTA.

Aenenue 31eKTPOMarHMTHON HHOYKLMH,

ITpaenno Jlenua.

BEBHGHMGCTI: .'JJTEHT])U,FI.BHZI{FIHET“ CHILI HHAYVKIHHA OT CKOPOCTH H3MEHCHITA
MArHUTHOIO NOTOKA,

Aenenne caMOMHIYKLHH.

Vyemuecnuii sxcnepusenm, 1abopamopusie padonivl

HayyeHne MATHHTHOTO [10JIA KATYIIKH C TOKOM.

Hccnenopanne OeiicTBHA MOCTOAHHOTO MAarHHTA HA PAMKY C TOKOM.

Hccnenosanue siBJIEHHS 3JEKTPOMATHHTHOH HHIVKUHH,

Paznen 5. Konebanns 0 BoTHBI

Tema 1. Mexanuueckue u 31eRMPOMAZHUATHBIE KOACHAHUA

Konebatenwnas  cucrema.  Cpoboauuie  Mexanuueckwe — komedaHms.
Iapvornyeckne konedbanuda. [lepmoz, wacToTa, aMIUIHTYAa u (asa KoeDaHHi.
[Ipyxuuaeii MaaTHHE. MaTeMaTrdeckHii MagATHHK. Y paBHEHHE TapMOHHYECKHX
konedanuii, [lpespatenne dHeprum Npu rapMOHHYECKHX KomeDannax.

Konebareneueiii koHTYp. CBOOOOHBIE 3JIEKTPOMATHHTHBIE KOJIEOAHHS B
HaeadTbHOM KoneDaTenbHOM KOHTYpe. AHANOTHA MeKIy MeXaHHYeCcKHMH H
AMEKTPOMATHUTHBIMH  KosleDanusivu. @opmyina TomcoHa. 3aKOH COXpaHeHus
SHEPTHH B HAeaIbHOM KolebaTelbHOM KOHTYpE.

ITpeacrasnenue 0 3atyxarowux konedannax, BoiHyKIEHHBIC MEXaHHUECKHE
konebanus. PesoHanc. BelHYKIEHHBIE IEKTPOMATHHTHBIE KONEOaHHSL.

Ilepemennniii Tok, CHHYCOMAANLHBIA  MepeMeHHBIH  TOK.  MOIHOCTE
NEPEMEHHOr0 TOKA. AMIUIMTYAHOE M JACHCTBYIOLUEE 3HAYEHWE CHJIBI TOKA H
HaNPAKEeHHA.

Tpanchopmarop. llpouseoacteo, nepenada v noTpedrenne HIEKTPHYECKOH
SHEPriH. JKOJOTHYECKHe PHCKH MPH MPOH3BOACTBe NleKTposHepruu. Kyuabrypa
MCIOUIB30BAHMSA INCKTPOIHEPrHH B NOBCEAHECBHOH JKH3HH,

TexnuueckHe yCTpoilcTBa M HPAKTHYECKOE [PHMEHEHHE. 3JIeKTPHUYEeCKHH
3BCHOK, TeHepaTop NepeMeHHOr0 TOKA, IHHHH 3IeKTporepenad.

Jleatoncmpanguu

Hecnenoeanue napaMeTrpoB KoNeDAaTENbHOH CHCTEMBI (MIPYKHHHBIA HJH
MATEMATHYECKHH MASTHHK),



Hadnroaenue 3atyxaommx konebanmii.

HccnenoBanne CROMCTB BEIHYKIEHHBIX KOTeDaHHI,

Habnoaenve pezonanca.

CrobomHbIe IeKTPOMArHATHBIE KOMeOAHI.

OcnunnorpaMMsl (3aBMCHMOCTH CHJILI TOKA W HAMPAYKEHHS OT BPEMeHH) s
AMEKTPOMATHHTHBIX KOlleDaHui.

Pezoranc [pH 0OOCIedOBATENPHOM COEIHHEHHH pPe3HCTOpa, KaTYIOKH
HHAYKTHBHOCTH H KOHACHCATOPA.

Mogens JIHHHA 3IeK TPOIepenaii.

Vuemuecnuii sxcnepusenim, 1abopamopusie padonivl

Hccneposanne 3aBHCHMOCTH NEPHOAA MANBIX KONEDAHWH rpysa HA HHTH OT
IJIHHBI HUTH H MAcChl Ipy3a.

HCC-.I'I eaOBAHME ]'[Ep EMEHHOID TORA B HemH H3 MoCIeA0BATEIRHO
COENUHEHHEIX KOHAEHCaTOpa, KaTYIIKH H Pe3HCTOopa.

Tema 2. Mexanuueckue i 3, 1eKMPOMAZHUHIHLIC 80.THbL

Mexannueckie BOJIHBL, yClIoBHs pacnpocrpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHHA H JIHHA BOMHEL IlomepedHble W IPOAONBHBEIE BOJHEL
Hurepdepenuns v audppakuns MexaHHUECKHX BOJIH.

3eyk. Cxopocts 3eyka. I pomkocTs 3evka. Beicota Tona. TemOp 3Byka,

INEKTPOMATHHTHEIE BOAHBI, YCIOBHA M3NYHEHHS IIEKTPOMATHHTHBIX BOJIH.
Baaumnas opuentauus sektopos E, B, V B anexrpomaruutHol sonue, CBoicTEa
AMEKTPOMArHUTHHIX BOJH: OTpaykKeHHe, TIpeloMIeHie, MOMAPH3aIua, mudpakitus,
uaTepdeperuna, CKOPOCTh INEKTPOMATHHTHBIX BOJH,

Ilkana smexTpoMarHUTHBIX BONH. IlpHMeHeHHe 3NMeKTPOMArHUTHBIX BOJIH B
TEXHHKE H OBITY.

[IpusIAnEl pagioces3H U TeeBHaeHns. Paguonokaus.

DNEeKTPOMATHUTHOE 3arPA3HeHHe OKPYIKAIOIIEH CPesL.

TexHnueckne yCTPOMCTBA M NPAKTHUECKOE NPHMEHEHHE. MY3bIKANLHBIE
HHCTPYMEHTBI, YIIBTPA3BYKOBasi AHATHOCTHKA B TEXHHKE H MEIHUHHE, panap,
PAAMOMPHEMHUK, TENEBH30D, anTenna, Tenepon, CBY-neus.

Jleatoncmpangi

ObpazoBanne U pacnpocTpaHeHHe MOMePeyHBIX H MPOAOILHEIX BOJH.

Konebnmomeecs Teno kak MCTOYHHK 3BVKA.

Habmronenne oTpakeHHA H IPETOMIEHHI MEXAHHYECKIX BOJIH.

Habmoaenune uatephepennnn 0 qmu pakiiil MeXaHHYeCKHX BOJTH.

3BYKOBOH pe30HaHC.

Habmonenne CBA3M TPOMKOCTH 3BYKA M BBICOTHI TOHA C AMIUIHTYIOH H
YACTOTOH KOJIeDaHHH.



Hceneposanue CBOHCTE  3JICKTPOMArHHTHBIX BOMH: OTPaKeHHe,
npenoMIeHHe, TONApH3anus, J(ppakun, HHTepdepeHs.

Tema 3. Onmuxa

l'eomerprteckas ontuka. IlpsMonmHeiiHoe pacopocTpaHeHHe CBETa B
OMHOPOSHOH cpefie. JIvy ceeta. TodedHBI HCTOYHHK CBETA.

OTpaskeHHe CBETA. 3aKOHBI OTpaskeHHs ceeta. IlocTpoenne uzodpakeHuii B
IJIOCKOM 3epKane.

IIpenomnenue ceera, 3aKOHBI NPEIOMACHHS CBETA, ADCONIOTHBIH NMOKA3ATENb
npenomaeHus. I[lonmnoe eHyTpeHHee otpaskende. IIpenesbHbBIA yrost OJAHOrO
BHYTPEHHETQ OTPAKEHH .,

Hucnepeus ceera, Cnosxuelil cocrae Oenoro ceera. Lger.

Cobuparolnue ©  pacceuBarmollne JiMH3bl, ToHKas JHH3a.  PokycHoe
PACCTOSHME M ONTHYUeCcKas cuaad Tonko nmmuusel, lloctpoenune miobpawennii B
CcOOHPAIOINITX 1 pacceHBaIOINNX JHH3aX. MopMyna TOHKOH JNHH3BL YBelIHYeHHE,
AaRaemMoe JTHH30I.

IIpenener NPUMEHHMOCTH IeOMETPHUYECKOH ONTHKH,

Bonunosas ontuka. HuTepthepenuns cBera. KorepeHTHblE WCTOUHHKH.
Venoeusn HaADMHOACHHS MAKCHMYMOE H  MHHMMYMOB B HHTEPQEPEHLHOHHOH
KAPTHHE OT JABYX CHH(A3HBIX KOI'€PEHTHBIX HCTOUYHHUKOB.

Hudpaxkuma ceera. Judpakumonnas pemérka. Ycnosue nabdmomenns
MMABHBEIX  MAKCHMMYMOE MNpPH  NaASHHH  MOHOXPOMATHUECKOre CEeTd Ha
A PaKInOHHYIO PEIIETKY.

IMonspuzanna ceeta.

Texuuueckne ycTpoiicTBa H MNpakTHUeCKOe INIpHMEHeHHe: OuKH, JIyIa,
(hoToanmapaT, TPOEKIMOHHEIH annapaT, MHKPOCKOI, TeNlecKOIl, BOJIOKOHHAS
ONTHKA, MTUPAKIUOHHAS PeluéTka, MOJSIPOR L.

Aemoncmpanu

TIpsmonuueinoe PacnpoOCTPAHEHHUE, OTPAKEHHWE M MPENOMIIEHHE CBEeTa,
Onruueckue npudOpPEL.

Ilonnoe BuyTpennee orpaxenne. Mogens CBeTOBOA.

Heenenosanue CBOHCTE H30DPAKEHHH B JIMH3AX.

Mopenn MEKpOCKOMA, TeNecKona.

Habmonenve nntepdepenini cBeTa.

Habmonenne nudpakuun ceeTa.

Habmionenne nucnepcun ceera.

[TonyueHue crekTpa ¢ OMOLIBI [IPH3MBL

[NonyueHne crekTpa ¢ MOMOIIBIO HPPAKIHOHHON PELIETKH.

Habmoaenue nonspuszanuu Ceeta.

Vuenwveckuit axcnepumenm, aabopamopnsie pabomut



Hamepenue nokazatens npesioMIeHH CTEKJIA,
HccnenoBanne cBOMCTB H300paskeHii B TIH3AX.
Habnionenve aucnepenn ceeta.

Painen 6. OcHOBBI CIENHANLHOH TEOPHH OTHOCHTEThHOCTH
I'paHubl  [IpUMEHUMOCTH  Kiaccuueckod — Mexanuku.  [locrynatel
CTENMANBEHON TEOPHH  OTHOCHTENBHOCTH, HHBAPHAHTHOCTL MOIYIS CKOPOCTH
CEETA B BAKYYME, NIPHUHLHN OTHOCHTENLHOCTH FHHILTEHHA,
OTHOCHTEIBHOCTE OJAHOBPEMEHHOCTH. 3aMejUIEHHE BPEMEHH H COKpAllEHHE
AMHHBI,
DHEPrusi ¥ HMNYNLC PEISITHEHCTCKON YaCTHLBI,

CedA3b Macchl ¢ 3Heprieil H HMITYJIBCOM PeNATHBHCTCKOH YacTHIEL. JHeprusd
MOKOA,

Paznen 7. Keanrosas Qpuznka

Tema 1. Zaemennibl KeAHMOBOH ORIMIKI

@®ortoner. @opmyia [Inanka ces3n SHeprun GOTOHA ¢ €r0 YACTOTOH. DHeprus
H UMITYJIBC POTOHA.

OtkpeiTie 1 Hecaenopanue goroaddexta. Onertel A. I'. Crosnerosa. 3akoHbl
thoToaddexta. Yparnenne Diinmreitna ans dotoaddexta. «Kpacnaa rpanmnan»
dboToaddexTa.

Hasnenne ceera. Onwitel I1. H. Jlebenesa.

XumMmuueckoe aeiicTBUe CBeTa.

Texauueckne ycTpolicTBa W NpaKTHUECKOe INpHMeHeHHe (POTOINIEMEHT,
doTopaTunk, conneunas darapes, CECTOAHOI,

Hemoncmpayu

DoTorpderT HA YCTAHOBKE ¢ IMHKOBOH NMIACTHHOMN,

Heenenosanue 3akoHos BHewHero potoaddexra.

Ceeronuon.

Conneunas Datapes.

Tema 2. Cmpoenue amona

Monens aroma Tomcona. Onweitel Pesepdopaa mo paccedHMIO ¢ -MaCTHIL
[lnanerapuas mopents aroma. lloctymater bopa. Hanyuenwe W mormomenue
(POTOHOB TNpH Tepexole aToMa ¢ OJHOI'C YPOBHA SHePruH Ha [Apyroi. Buuer
cnekTpoe, CnexTp ypOBHEH 3HEPryUH aTOMa BOAOPOAA.

Bonnogele ceoiictea yactiu. Bounel ge bpoiins. KopryckyspHo-BO/IIHOBOI
AYATH3M,

CnOHTAHHOE W BBIHYKACHHOE H3YUEHHE.

Texuuueckue ycTpoHCTBA M NpaKTHYECKOe NPHMEHEHHE. CHEeKTPallbHBIH
aHaau3 (CNeKTPOCKON ), Tasep, KBAHTOBEIH KOMIRIOTEP.



Jleamoncmpai
Monens oneita Pesepdopra.
Onpenenedie ANMHHET BOJHB Ta3epa.
HabmoneHne MUHeHYATEIX CIIEKTPOR 3Ty UYEHHsL
Jlazep.
Vyemrweckudi sxchepusenin, 1abopamopnsvte pabomest
Habmonenne muHeHYaTOrO CriekTpa.
Tena 3. Amomnoe nopo
DJKCIEePHMEHTHI, NOKA3BIBAKIIHE CIOKHOCTE crpoeHust sapa. Orkpbitue
PAAMOAKTHBHOCTH, OnbITs Pezepdopna no OMpeaeneHuIo COCT4aRa
pagnoakTHeHOro winyuenusn, Ceonctea ansda-, ODera-, raMma-uanydeHHs,
BrsiHie pajgloak THBHOCTH HA SKUBBIE OPraHH3MBbI.
OTkpeiTHe nmpoToHa W HeWTpona. Hyknonnas mopens snpa Iefizenbepra—
Hpanmenko. 3apsaa sopa. Maccosoe wicno sapa. M3oTomer
Anba-pacnan. DNeKTPOHHBEIH MW TO3HTPOHHBIH OeTa-pacmaz.  [amma-
HaIlyuYeHHe. 3aK0H PagHOAKTHBHOIO paciaza.
DHeprus cBA3H HYKIOHOB B saape. Snepusbie ciutel. JedekT Macchl sapa.
Anepueie peaxuun, enenne u cuuTes aaep.,
Anepuwiii peaktop. TepmosnepHeiii cuHTes. [IpobiieMbl W NEPCHEKTHBEI
AAEPHON JHEPreTHKH, IKOTOTHHECKHE ACTIeKTH SAePHOH DHePreTHKH.
JnemeHTapHbie yactiubl, QOTKPLITHE NO3HTPOHA,
MeTtoms! HaOMIOIeHN 1 PETHCTPALINH SJIeMEeHTAPHBIX HACTHIL.
MyHaaMeHTANLHEIE B3aUMOACHCTRHSA, EAMHCTBO DU3MYecKoi KapTHHBI MHpPA.
Texuuueckne ycTpolicTBa H IIpakTHUYeCKOe IIPHMEeHeHHe JO3UMEeTp, KaMepa
BunkcoHna, snepHsIii peakTop, aToMHads bomDa.
Aemoncmpayu
CuéTUHK HOHH3HPYIOLIIX YACTHII
Vuenuuecruii sxcnepusenm, aabopamopivie padoniv
Hecnenoeanue TPeKOB HACTHIL (110 TOTOBLIM (hoTOrpadsam).

Pazpnen 8. DnemeHTsl ACTPOHOMHM H ACTPOPHIHKH

DTansl pa3BuTHA acTpoHoMuH. [IpHKIaTHOE B MHPOBO33PEHYECKOEe 3HAUEHHE
ACTPOHOMHH,

Bun 3pésmmoro meba. Cospesmus, sApKHe 3BE3NBI, IUIAHETH, HX BHIHMOE
OBHKCHHE.

ConHeuHas cHCTEMA.

Comune. ConHeunasd axTHBHOCTE. Mcrounnk sHeprunm ColHIA H 3BE3.
3B€3ab1, HX OCHOBHBIC XapakTepucTuku, Huarpamma «crnexkTpanbHbIH KJIACC —
CBETHMOCTB». 3BE3IBl TJIABHOH [OCIENOBATEIEHOCTH, 3aBUCHMOCTb «MAacca —
CBETHMOCTEY JinA 3BE3/1 rMABHOW TNMOCNEN0BRATEeNLHOCTH. BuyTpennee crtpoenne



38630, COBPEMEHHBLIC NPEACTAB/CHHS O NPOMCXOKACHHH W 2Boatounn ConHua u
3RE3M. DTAMEI JKIU3HH 3BE3.

Mnpeunwiii 1lyte — wama anaktuka. llonowenwe 1 nemwxenrne Conuia B
I'anaxktuke Tune ramaktiuk. PagmoranakTuku U kBa3apel. YE€pHEIE OBIPEL B AOpax
ralaKTHK.

Bceenennasi. Pacimupenue Beenennoii. 3akon Xabbna. Pazberanue rajakTuk.
Teopusa boneimoro B3preiea. PennkToBOe HaMyueHHE.

Macwrtabnas crpykrypa Beenennon. Metaranaktuxa,

Hepewénneie npodiieMbl ACTPOHOMUH .

Vyenuveciue nabaooenus

HabmoneHus HeBOOPYKEHHBIM TIA30M € HCIONB3IOBAHHEM KOMITBIOTEPHBIX
MPHICKEHUI JUIsI ONpefeieH s OJIoKeHHsS HeOeCHbIX 00BEKTOB HA KOHKPETHYIO
AATY: OCHOBHEIE cO3Be3Ana CeBepHoro nonymapia 1 apkue 38E31bl.

Habmoneuns B teneckon Jlyael, miaanet, Mneunoro [IyTa.

Odotwarwmee nOBTOPEeHHE

Pone ¢H3HKH H ACTPOHOMHH B 3KOHOMMUECKOH, TEXHOJOrHYECKOIl,
COLIHATBHON H 3THYECKOIT chepax HedTelbHOCTH HeloBeKa, Polib H MeCTO (PH3HKH
H ACTPOHOMHH B COBPEMEHHOH HAYUHOH KAPTHHE MHPA, POJb (PH3HUECKOH TeopHH
B (opMHUpOBAHHH NpPEICTABICHHH © (H3UUYECKOH KAPTHHE MHpPA, MECTO
dJHSHT-IeCK{}ﬁ KAPTHHRI MHPd B UEIIIEM PAagy COBPEMEHHBIX CCTECTECHHO-HAVUHRIX
NPEACTABJCHHH O NPUPOAE.

Memxnpeamerasie CBA3H

Hayuenne kypea ¢dusnkn Oazosoro yposHs B 11 knacce OCyIIECTRISETCA C
VUETOM COIOep:KaTeNbHBIX MEeKIpPeIMEeTHBIX CBA3ell ¢ KypcaMH MaTeMaTHKH,
Oronorun, XuMuH, reorpadii H TEXHOIOTHH.

Meocnpedmemuote ROHAMUA, CBSI3AHHBIE ¢ M3YUEHHMEM METOIOB HAYUYHOIO
MO3HAHHA. ABJEHHe, HAVUHBIH (akT, rumores3a, (U3MYecKas BeIHYHHA, 3aKOH,
TEOpHsL, HAOIIOAEHHE, IKCTICPUMEHT, MOACIHPOBAHHE, MOJIE/b, H3MEPEHHE,

Mamemamura: pelleHHe CHCTEMBl YPaBHEHUH, TPHIOHOMETPHUYECKHE
(byHKUMH: CHHYC, KOCHHYC, TAHMEHC, KOTAHTEHC, OCHOBHOE TPHTOHOMETPHYECKOe
TOMAECTEO, BEKTOPB M MX NMPOCKLUHMH HA OCH KOOPAMHAT, CJOKEHHE BEKTOPOB,
MPOU3BOAHLIE AIIeMEeHTapHBIX (DYHKIMIH, TPH3HAKH NOA00HSA TPeyrolbBHUKOB,
OMpeeNeHHe NIOWAAN NAOCKUX GUTyp u 00LEMa Tem,

buorozus: snekTpHUYecKHe SBJIEHHA B JKHBOH I[pupone, KkojedaTelbHble
ABHIKEHHA B JKIMBOI NMpHpOIe, ONTHYECKHE ABIEHHA B JKHBOI MpHpoe, OelicTBHe
pagHalKiK Ha KUBBIE OPraHH3MBbL.

Xutmusi; CTpOEHHE ATOMOB H MOJEKVII, KpHCTAJTHYeckas CTPYKTYpa TBEPIBIX
TEJI, MEXaHHU3Mbl O0PA30BAHMS KPUCTAUIMHECKOH PEWETKH, CNeKTPaNbHBIH
AHAIIH3.



Tleozpachua:  marnuTHbIG NOMOCA  3€MUH, 3ANEKH  MATHHTHBIX PV,
thoTOCKLEMKA 3eMHOIT MOREPXHOCTH, TIPENcKazaHie 3eMIeTPACEHHIH,

Texnoaceun:  NMHUM  ONEKTPOMEPEIAY, TEHepaTop MepeMeHHOro TOKA,
MEeKTPOABHIATEN:, HHAVKIMOHHASA Ie4b, pajap, PallONpHEMHHK, TEIEBH30D,
anTenna, Tenedon, CBY-meus, mpoeKnMOHHBLIH anmapaT, BOMOKOHHAA OMNTHKA,
COJMHEUHast baTapest.



IJIAHHPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PHIUKE HA YPOBHE CPEJAHEI'O OBINEI'O OBPA3OBAHHA

Ocpoenne yuebnoro mpenvera «®m3nka» Ha YpPOBHe cpeaHero oOIIeTo
obpazoBaHis (Da30BEI YPOBEHB) HOJKHO ODECHEUHTh JOCTHIKEHHE CIEIVHOLHX
JTHYHOCTH bIX, MeTan pEﬂME’TIII:IK H MPeAMETHLIX UG]}EL'S{)BE:],TEJTI:III:]X PE3VYILTATOR.

JHUYHOCTHBIE PE3VJIBTATHL

.]-[H UHOCTHRIS pe.rj}"J'[I:THTl:l QUBOCHHA }-"—TEGH(}F(} npenMeTa Kmﬂ.’iﬂ]{ﬂ}} AAGKHEL
OTpaykaTb TOTOBHOCTE H CIIOCODHOCTE OOYUAIOLIHXCS PYKOBOJICTBOBATHCS
chopMHPOBAHHON BHYTpeHHell mosuiueil ITHYHOCTH, CHCTEMOIl [eHHOCTHBIX
OPHEHTALMH, IIO3WTHBHBIX  BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOLIHX
TPAIUIHOHHBIM LEHHOCTSM POCCHIICKOro ODINecTBa, pacllHpeHHEe KH3HEHHOrO
ONBITA H ONBITA ACATEJBHOCTH B MPOLECCE PEAM3AUHMH OCHOBHBIX HAMPABNEHWH
BOCITHTATEJILHON JesTeIbHOCTH, B TOM YHCJIE B YACTH!

1) rpazkaaHCKOT 0 BOCIIHTAHHA:

chOPMHPOBAHHOCTE MPAXKIAHCKONH NO3HUKK 00YHAKIIErocs KaK AKTHEHOTO H
OTBETCTBEHHOTO 4IEHA POCCHHCKOro odIecTea;

]'[]:}H HATHE TpE:l,ﬂH HHOHHBIX UEIIIELIEJT() BOHQCHKHX IMYMaHHCTHYCCKITX H
AeMOKpaTHYeCKHX IIeHHOCTEH,

FOTORHOCTL BECTH COBMECTHYIO NeATelbHOCTh B HHTEpEecaxX TPayKIaHCKOTO
oDLIecTBa, YUYACTBOBATE B CAMOYIIPABJIEHHH B 00PA30BATEIbHON OPraHH3aLny,

yMeHHe B3aHMOICiICTBOBATE ¢ COLHABHBIMH HHCTHTYTAMH B COOTBETCTBHH C
HX (DYHKLUMSMH H HAZHAUCHHEM,

FOTOBHOCTE K I'YMAHHTAPHOH U BOJIOHTEPCKOH JedTeIbHOCTH,

2) IATPHOTHYECKOT0 BOCIIHTAHHS

c(hOPMHPOBAHHOCTE POCCHHCKOH rpa#AaHCKON HASHTHYHOCTH,
MaTpHOTH3MA,

HEHHOCTHOS OTHOUWSHHE K roCYJdpCTBCHHBIM  CHMBOJIAM, JOCTHMKCHITAM
POCCHIICKIX VUEHBIX B 00IACTH (PU3UKH H TEXHHKH,

3) AyX0BHO-HPABCTBEHHOI'0 BOCIIHTAHHSI:

COPMHPORAHHOCTE HPABCTEBEHHOTO CO3HAHMA, YTHYECKOTO TOBENCHHH,

CIIOCOOHOCTE OLEHHBATE CHTYALIHIO H IIPHHHMATH OCO3HAHHBIE PELOSHHS,
OPHEHTHPYSCh HA MOPAJIbHO-HPABCTECHHBIC HOPMBI W UEHHOCTH, B TOM HYHCIIE B
e TEBHOCTH YUEHOTO),

OCOZHAHME THUIHOTO BKIAAA B MOCTPOSHHE YCTORYMBOrO OVIyIero;

4) 3CTeTHYECKOro BOCIHTAHHA:

ACTETHYECKOe OTHOIEHHE K MHPY, BKIIOYAd 3CTeTHKY HAYUHOTO TBOPYECTBA,
IPHCYLLEro HU3HHECKOH HAYKE;



5) TpyA0ROTO BOCTIHTAHNA:

HHTEPEC K pazmuyHeiM cepaM TpodecCHOHANBEHON AeATENLHOCTH, B TOM
YHCTE CEAZAHHLIM ¢ (PMIHKON W TEXHHMKOH, YMEHHE COREPIIATE OCO3ZHAHHBIN BRIOOP
Sy ayieli mpodecci H pealH30BEIBATE COOCTBEHHEIE KH3HEHHEIE TLIAHEL,

TOTOBHOCTE H CMOCOOHOCTE K 0Dpa3oBaHHIO M caMo0dpa3oRaHM0 B 00MACTH
(PUZHKN HA TIPOTSKEHHH BCEH SKH3HM

6) IKONOr HIECKOro BOCNHTAHHAS

CPOPMHUPOBAHHOCTE IKOJOTHYECKOH KYJIBTYDPbI, OCO3HAHHE TIOOAIBHOTO
XapakTepa IKOJOrHUYEeCKHX IPodieM;

MIAHHPOBAHHE W OCYIIECTBISHHE NeHCTRHH B OKPYIKAIOIIEH Cpeae HA OCHORE
SHAHHMA UENEH YCTOHUHMBOrO PA3BHTHS YENOBEUECTBA,

paciiupeHie ONBITA HEATENIBHOCTH 3IKOJOrHYecKoil HanpaplIeHHOCTH HA
OCHOBE WMEHOLIIXCA 3HAHUH N0 (PH3HKE,

7) UeHHOCTH HAYYHOI O NO3ZHAHHSA!

chOpMHUPOBAHHOCTE MHPOBO33PEHHA, COOTBETCTRYIOIIETO COBPEMEHHOMY
VPOBHIO PA3BHTHSA (DPH3HUECKOH HAVKH,

OCO3HAHHE IIEHHOCTH HAVYHON JedATeNBHOCTH, TOTOBHOCTE B IIpolecce
H3yueHust  (PU3MKH  OCYILUECTBIATE  MPOSKTHYK) W HCCJAEA0BATEILCKYIO
e TelbHOCT HHIHBUIVAIBHO H B TPYIIIIE.

METAIIPEJMETHDBIE PE3YJIBTATDBI

IMo3znapaTenbHble YHHBEPCATbHBIE YieOHBIE 1€l CTBHA
BazoBbie 10rHYeCKHE AeHCTBHNA:
CaMOCTOATENBHO  (DOPMYNHPOBATL W AKTYATH3HPOBATE  mpodmemy,
paccMaTpHBaTh €€ BCECTOPOHHE,
ONpenendaTs IeNH AedTeNbHOCTH, 3a7aBaTk NapaMeTpsl H KpPHTEPHH HX
HOCTHAEHMSI,
BEIABIATE 3aKOHOMEPHOCTH M  IIPOTHBOpPEYHsS B  pPacCMATPHBAEMBIX
(pH3HUECKUX ABICHHSAX;
pazpadaTeiBaTh IUIAH PELleHHs NPOOJIEMBI ¢ YUETOM AHAJIH3A HMEHOLIHUXCH
MATEPHANLHBIX H HEMATEPHANLHEIX PECYPCOB;
BEHOCHThE KOPPEKTHERI B ACATENBHOCTh, OLUCHHEATE COOTBETCTBHE PE3YILTATOB
TenaM, OIeHHBATE PUCKH TTOCIECTRHI AeATeNbHOCTH;
KOOPAHHHPOBATE W BHIMOAHATL  paboTy B VCIOBHAX — PEeansHOrO,
BHPTVATLHOTO H KOMOHHIPOBAHHOT'O B3AHMOIEHCTBHA,
Pa3BRMBATL KPEATHRHOE MBITTIJIEHHE TIPH PEIeHHH JKH3HEeHHBIX TTpo0IeM.
ba3oBsie HCCTIETOBATEILCKHE TCHCTRBHA!
BIAMIeTk HAVYHOH TEPMUHOIOTHEH, KIIOUEBBIMH MOHATHAMH H MeToNaMu
(hH3MTeCKOH HAYKH;



BJIAJETE HABBIKAMMH yuUeOHO-HCCASA0RATENBECKOH H NPOEKTHOH ACATENBEHOCTH
B obnactu Gu3NKH, CMOCOOHOCTHIO H TOTOBHOCTRIO K CAMOCTOATENBHOMY IOHCKY
METOA0B pelIeHns 3a7a4 (DH3MUYecKoro cofepKaHus, TPHMEHEHHIO PasIHYHbIX
METOIOB ITO3HAHHA;

BIAafeTh BHAAMH JIeATENEHOCTH TI0 TMOJYHYEHHIO HOBOTO 3HAHHA, €ro
HHTEPIPETAUHH, PeodOpPa3OBAHHIO H NPHMEHEHUK) B PadIMuHBIX YueOHBIX
CHTVAITHAX, B TOM YHCIIE IIPH CO3JaHNH VHeOHBIX IIPOEKTOR B OOJIACTH (PHIUKH,

BEIABIIHATE HpHHHHHG-CﬂQﬂGTEGHHbIG CBHAZM M ﬂKT}fﬂ.ﬂHSHpﬂBaTb Saﬂa’-l}',
BBIIBHI'ATE THIIOTE3Y €€ PelleHHs, HAXOJUThH apryMeHThI Ui JOKa3aTe/bCTBa
CBOMX YTREKACHHH, 3aAaBAThH NAPAMETPLI H KPHTEPHH PEIEHHS;

AHANHAHPOBATE  MOAYYEHHBIE B XOJC PELICHHS 33444l Pe3yJbTATEI,
KPHTHYECKH OLEHHBATH X NOCTOBEPHOCTb, IIPOIHO3HPOBATL U3MEHEHHE B HOBBIX
YCNOBHAX,

CTABHTL H (OPMYJNHPORATE COOCTBEHHBIE 3aJaull B 00pa3oBaTENbHOI
AedTeTbHOCTH, B TOM HHCIE TPH H3V4YeHHH (DH3HKH,

JABATH OLIEHKY HOBBIM CHTYALHSIM, OLEHUBATL NIPHOOPETEHHBII OILIT,

YMeTb NEepeHOCHTh 3HAHHA 10 (H3HKe B TPaKTHYECKYID 0O0JIACTb
KHIHEACA TEIBHOCTH

YMETb HHTEIPHPOBATE 3HAHMS W3 PA3HBIX NPEIMEeTHBIX o0iacTei;

BBIJIBHTAThH HOBBIE HJIEH, MPEATATATE OPUTHHANBHEIE TOAXOMAB H PEeIIeHHs;

CTABUTHL NPODJIEMBI H 3a8a4H, JONYCKALIHE ANbTEPHATHBHBIE PELICH M,

Pabora ¢ nadpopmanueii:

BIAOETE HABLIKAMH MONYHeHHWA Hll(b(}p?ﬁ"[ﬂlll-ﬂ-’l (bH:SHLIEGKUTG EGHEP}I{'HIIHH H3
HCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOATENBHO OCYIIECTBIATE ITOHCK, AHAJIH3,
CHCTEMATH3alHI0 H HHTEPHpeTanHio HHQOPMAIHH pPa3IMYHBIX BHIOB H (QOPM
MPeNCTABJIEHHS,

OIEHHBATL JOCTOBEPHOCTh HH(POPMALIHH,

MCNONbL30BATL  CPeacTBA  HHQPOPMALUMOHHBIX W KOMMYHHKALIHOHHBIX
TEXHOJIOTHI B PEIIeHHH KOIHHTHBHBIX, KOMMYHHKATHBHBIX H OpPraHH3alHOHHBIX
safad ¢ cobmoaenweMm  TpeDOBAHMH  IPrOHOMHKH, TEXHMKH Oe30macHOCTH,
FMIHEHBI,  PECYpCcocOepekeHHsl, MNPaBOBLIX W ITHUECKMX  HOPM, HOPM
HHOPMAITHOHHOIT De30MacHOCTH;

CO3/ABATL TEKCThl (DM3MYECKOro COAEMKAHMA B pasnuuHeix dopMaTtax ¢
VUETOM HazHAMEHHA HHPOPMAIIHNH 1 eleBOoi ayJHTOPHH, BEIOHPas ONTHMAJIBHYIO
(hopMy TIpefcTaBIeHHA W BU3YATH3AINH,

KommynukaTHBHBIC YHHBEPCAIBHBIE YueOHbIe AeliCTBHA!
OCYLIECTEAATE  ODLIEHHE HA  ypokax (U3MKH W BO  BHE-YPOUHOH
eI TelIbHOCTH;



PACIO3HABATE  NPEANOCHLIIKH  KOHMAWKTHBIX  CHTYAUMH W CMATYATE
KOH(ITHKTHI;

PA3BEPHYTO M JOTHYHO M3NATATH CBOKO TOUKY 3PEHHA ¢ HCMIONb30BaHHEM
SI3BIKOBLIX CPETCTE;

TMTOHHMATE H HCITONB30BATE TPEMMYIIECTEA KOMAHAHOH ¥ MHANBHIYAITLHOI
padoThI;

BEIOHpATE TEMATHKY H METOOEI COBMECTHHIX HEHCTBHII C YUETOM OOIIHX
HHTEPECOE M BO3MOMKHOCTEH KAXIOrQ WICHA KONNCKTHEA,

IPUHUMATE [ETH COBMECTHOH  JEATEIIbHOCTH, OpPraHM30BbIBATE W
KOODPAHHHPOBATE ASHCTBHA MO €€ AOCTHIKEHWKY. COCTABNATL TJIAH ASHCTEHA,
PACIIPEAENNTs POAH ¢ VUETOM MHEHHMH YUYACTHHKOB, OOCY#OATk PE3YNLTATEI
COBMECTHOMH padoThI;

OUEHHMBATL KAYECTBO CBOEr0 BKIAAA W KAKAOTO VYACTHHKA KOMAHIEI B
o0ImITil pe3yasTaT o pa3pabOTAHHEIM KPHTEPHSIM;

mpendaraT HOBEIE TIPOEKTHI, OIEHMBATE HIEH C TIO3HIMH HOBH3HEI,
OPHTHHAIIBHOCTH, IPAKTHYECKON 3IHAUHMOCTH

OCVINECTRIATE IO3HTHEHOE CTpPATETHYECKOE IIOBEIEHHE B PAa3IHYHBIX
CUTYALHAX, NPOSENSTE TEOPUECTBO H BOOOPAKEHHE, ObITh HHHLIIHATHEHBIM,

PerynaTHBHBIEC YHHBEPCATbHBIEC YIeOHbIC TeHCTBHSA
Camoopranu3auun:

CAMOCTOATENHHO OCYIIECTBIATH MO3HABATENLHYIO NeATENBEHOCTE B oDmacTu
(bM3MKM M ACTPOHOMHH, BHIABAATL npobaemsbl, CTaBHTE W (OPMYITHpPOBATE
cOoOCTBEHHBIE 3aTIAYH,;

CAMOCTOATENHHO COCTARMAThE TIAH pElMIeHHs PAcHéTHBIX M KaYecTBEeHHBIX
3a0aY, IJIAH BRIIOJIHEHHS PAKTHYECKOH padOThl ¢ YUETOM HMEKOLIHXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOYTEHHIT,

JABATL OLECHKY HOBBIM CHTYALMAM,

PACIIMPATE PAMKH YUeOHOIr0 MPEIMETA HA OCHOBE JIHYHbIX MPENNOUTEHHH,

JenaTth OQCO3HAHHBLIH BLIDOP, aprymMeHTHpOBaTE ero, Opate Ha cebs
OTBETCTBEHHOCTDb 34 PELUEHHE,

OIeHHBAThL MPHOOPETEHHLII OMEIT;

cnocoDCTEOBATE  (DOPMHPOBAHHIO W MPOABISHHIO IPYIMIMH B 00macTw
(PH3UKH, MOCTOAHHO IMOBEIIIATE CBOI 00pa30BaATENBHEIH H KYJILTYPHEIH YPOBEHS.

CaMoOKOHTPONTE, IMONHOHANLHBIH HHTENIEKT:

IABATE OLEHKY HOBBIM CHTVALIUSIM, BHOCHTb KOPPEKTHBEI B JIESTEIbHOCTD,
OIIEHHBATE COOTBETCTBHE PE3VILTATOR IIEIAM,

BAAAETE  HABBIKAMHM  MO3HABATENBHOH  pedIeKcHH  KAK  OCO3HAHUS
COBEpINAEMBIX HelCTBHH M MBICAHTEIBHBIX [POLECCOB, HX PE3YIbTATOB U
OCHOBAHMWH;



MCIIONIB30BATL NPHEMBL peuekcHy 141 OUEHKH CHTYauuHu, BEIOOPA BEPHOTO
pelnenns,

YMETh OQIEHHBATE PHCKH W CBOEBPEMEHHO NPHHHMATE PEIIeHHs MO HX
CHIDKEHIIO,

MPUHAMATE MOTHBEL H apryMeHTHl JApPYIHX TIpH AaHAlH3e pe3yIbTATOR
e TebHOCTH,

TIPHHIMATL Ceds, TTOHIMAas CBOH HEJOCTATKH H JOCTOHHCTBEA,

NPUHUMATE MOTHBBI W APrYMEHTBI APYIHX [OPH  AHATH3E PE3YNILTATOB
e TelIbHOCTH,

MPHU3HABATL CBOE MPABO M NMPABO APYIHX HA OWHOKH,

B npouecce O0CTHXKEHHMS JHUHOCTHBIX PE3YJBTATOBE OCBOCHHS NPOTPAMMbBI
no (u3HKe s YPOBHS CpelHero oOWEero oopasoBaHusi y OOYYatOLHXC
COREPIIEHCTBYETCH AMOUMOHANTEHEIT WHTENIIEKT, NPeanoIaratoi
chOpMIPOBAHHOCTD:

CAMOCO3HAHHSA, BRIIOYAIONIETO COCOOHOCTE MOHUMATL CBO& 3MOIHOHAIIEHOE
COCTOSIHIE, BUAETE HAIPABJICHHUS Pa3BUTHS COOCTBEHHOI 3MOLUHOHAJIBHOI cdeps,
OLITE VEEPEHHEIM B cee;

CAMOPEryJIMPOBAHKA, BKJIHUAKNMIErD CAMOKOHTPOIb, YMEHHE TMPHHHMATD
OTBETCTBEHHOCTE 33 CBOE [IOBEHEHHEe, CIOCOOHOCTh aJanTHPOBATBCA K
IMOLMOHANBEHEIM H3MEHEHHSM W MPOABIATE THOKOCTh, OBITE OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBALMH, BKIIOUAKOILIEH CTPEMIEHHE K AOCTHAEHHIO LETH H
yCrexy, ONTHMH3M, HHHIIHATHBHOCTH, YMeHHe JeliCTBOBaTh WCXOOsA H3 CBOHX
BO3MOKHOCTEH,

SMIATHH, BKIIOYAIOIIEH cIoCOOHOCTE MOHHMATE SMOLHOHAIBHOE COCTOSIHHE
APYTHX, VYUTBIBATE €ro TpH OCYIIECTBIeHHH oOIIeHusa, CcrnocoOHOCTh K
COUYBCTBHIO H COIEPEKHBAHHID,

COIHATBHBIX HABBIKOB, BKITFOYAIOMIHX CIIOCOOHOCTE BHICTPAHBATL OTHOLIEHHS
C APYTHMH JIKVABMH, 3a00THTLCS, NPOABIATE HHTEPEC W PA3PeLIaTh KOHQIHKTHI.

TMMPEAMETHGBIE PESYJIBTATBI

K konuy obyuenus B 10 knmacce npeaMeTHBIE Pe3yabTaThl HA 0Aa30BOM
VPOBHE J0/IKHEBI OTPAkATe C(POPMHUPOBAHHOCTE Y O0YUAKLIMXCA YMEHHI;

TeMOHCTPHPOBATh HA MPHMEpax pPolk H MecTo (GH3HKH B (DOPMHPOBAHHH
COBPEMEHHOH HAYHHOW KAPTHHBI MHP4, B PA3BHTHH COBPEMEHHOH TeXHHKH H
TEXHOJIOTHIL, B IPAKTHYeCKOH Ied TeIEHOCTH JIFOIeiH;

YUHTBIBATE TPAHHIEL TPHMEHEeHHs W3Y4YeHHBIX (H3UYeCKHX MOJeNei:
MATEPHANLHAA TOYKA, HHEPUHANBHAA CHCTEeMa oTcuéTa, abcomoTHO TREpAOE TENO,
HaeajlbHBIH ra3, MOIENH CTPOEHHS ra3oB, JKUOKOCTeH W TBEPIBIX TeN, TOUEYHBII
IMEKTPHIECKHIT 3apA MPH PeleHnH (PH3MYecKHX 3a/1ay;



Pacrno3HaeaTs (PMIMUECKHE ABJICHHS (NPOLECCH) H OOBACHATL MX HA OCHOBE
3aKOHOB MeXaHHMKH, MONeKYIAPHO-KHHeTHYecKoH TeOpHH CTPOeHHS BellecTBa U
AMEKTPOAHHAMMKH,  PABHOMEPHOE M PABHOYCKOPEHHOE  NPAMOJHHEeHHOe
ABHZKEHHE, CBoDOIHOE NHajeHHe Tel, NBH)KEHHE II0 OKPYIKHOCTH, HHEPIIHS,
B3aMMOnelicTBHe Tend, muqdyansa, OpoyHOBCKOe NBHIKEHHE, CTPOeHNe KUIKOCTell
H TBEPIBIX TEJ, H3MEHEHHE 00BEMA Tell IIPH HArPEBAHUH (OXJIAMKIEHHH ), TEILJIOBOE
paBRHOBeCHe, HCIapeHHe, KOHAEeHCAlHA, ILIABJIeHHe, KPHCTAJLIM3alisa, KHIIeHHe,
BNAAHOCTE BO3AYXA, NOBLILLICHHE AABICHHS Ia3a NPH €ro HATPEBAHHH B 3aKPBITOM
coCvle, CBS3b MeEKOY IllapaMeTpaMH COCTOSIHHSI TIa3a B H30NPOLECcax,
AMEKTPH3AUMS TEJ, B3aUMOASHCTBHE 3aPAa0E;

ONUCLIBATLE MEXAHHWUYECKOE [BHKEHME, HCIONb3YH (PH3HUECKHE BEITHYHHBI
KOOPAMHATA, NYTh, IEPEMEIIEHHe, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIA,
HMIOYALE TENd, KHHETHUECKAA HHEpPrus, MOTEeHIHANLHAA JHeprusa, MexaHH4decKas
paboTa, MeXaHHUECKAs MOIMHOCTh, IIPH OIHCAHHH IIPABMIIBHO TPaKTOBATh
(brzmHecKiit CMBICT HMCHOMB3VEMBIX BeNH4YHH, HX 0D03HA4YeHHS H eNMHHIIHL,
HAXOMUTE (DOPMYIIBL, CBA3BIBAKOIINE NAHHYK (DHIMUECKYH) BEIIMUHHY C ODPYTHMH
BEIIHIITHAMH,

ONUCLIBATL W3IYUEHHBIC TEIUIOBRIC CBOHCTBA TEJN M TEIJIOBBIE HBJICHHSA,
HCIONB3Ys (DH3MYECKHE BEIMYHHBL NABJIEHUE TIas3a, TEMIEPATypa, CpemHssl
KHHETHUECKAS YHEPrus XAOTHYECKOTO JBHIKEHHA MONEKVH, cpenHeKBanpaTHYHad
CKOPOCTb MOJIEKYJI, KOJIMUECTEQ TEIJIOTHI, BHYTPEHHHsS 3Heprua, padora rasza,
Kooth(HUIIHEHT TONe3HOro MAelCTRHA TENMNOBOTO BHTATENd; MNPH ONMHCAHHH
NPABHALHO TPAKTOBATE (DH3HUECKHI CMBICT HCOOJB3VEMBIX BENHYHH, HX
obo3HAYEHHA W eOUHHIEL, HaXOOUTh (DOPMVIEL, CBS3BIBAIOINHE HAHHYIO
(bH3MHECKYIO BEMUYHHY C IPYTHMH BelTHYHHAM;

ONMHUCHIBATE H3YUYEHHBIE JIEKTPHUYECKHE CBOHCTRBA BELIECTRBA H JJIEKTPHUECKHE
SIBJIEHHA (IIPOILIECCH ), HCIIONB3VA (DH3AHUECKHe BEHYHHEL 3JIEKTPHUYECKHI 3apsi,
AMEKTPUUECKOE MOJE, HANPKEHHOCTh NOJIA, NOTEHUHAN, PA3HOCTE MOTEHUHATIOB,
OPH OMHCAHHH [PABHIBHO TPAKTOBATE (M3HYECKHH CMBICT HCIOJIb3YEMBIX
BEMHYHH, WX O0DO3HAYEeHHWd M eAMHHLLI, YKa3biBaTh (GOPMYIbl, CBA3LIBAIONIHE
AAHHYHO (PU3HUECKYH) BEJIMUHHY C APYTHMH BEJIHUMHAMM,

AHATM3NPOBATE (DH3MYECKHe TIPOIECCH H ABIEHNs, HCIONB3yd (H3HdYecKHe
3AKOHBI M MPHHLMNLE 3aKOH BCeMupnoro tarotennd, 1, 11 u 111 sakoner HeloTona,
3aKOH COXpaHeHHs MeXaHHYeCKOH »HepruH, 3aKOH COXpPaHEHHS WMIIYIIbCa,
TIPUHITHN CYMEpPNO3HIUH CHJ, TPHHIOHUI PaBHOTPABHA HWHEPHHANBHBIX CHCTEM
OTCUETA, MOJEKYIIAPHO-KHHETHUYECKYID TEOPHKD CTPOEHHS BELIECTBA, IA30BhIE
3aKOHBI, CBA3b CpedHell KHHeTHYeCKOH SHeprHH TeIUIOBOrO IBHIKEHUS MOJEKYI C
a0CONKOTHON TEMNEPATYPOH, NEPBbIA 3AKOH TEPMOIAHHAMMKH, 3aKOH COXPAHEHHS
AMEKTPUUECKOro 3apsana, 3akoH KylloHa, npu 3TOM  Pa3IMUaTh CJAOBECHYI)



(OPMYNHPOEKY 3aKOHA, €0 MAaTEMATHUECKOE BBIPAYKEHHE M VCIOBMA (rpPaHMLLI,
o0macTH) MTPUMEHNMOCTH;

O0LACHATE  OCHOBHBIE TNPWUHIMOB  ACHCTBHS  MaunmH, nprudOpoB  H
TEXHHYECKHX YCTPOHCTE, pasiHYATE VCIIOBHSA HX OE30IacHOTC HCIOJIB30BAHHS B
MOBCETHERHO JKH3HM;

BBITOJHATE SKCHEPUMEHTRI [0 HCCIEIOBAHHKD (H3HMUYECKHX SBJIEHHH WM
IPOIIECCOB ¢ HCHOMB30OBAHHEM IIPAMEIX H KOCBEHHBIX H3MEPEHHH, NpH 3TOM
dopmynupoeate  npodiemy/anady M runoTesy  y4eDHOro  IKCNEepHMEHTa,
coOHPATh YCTAHOBKY M3 IPENIOKEHHOr0 ODOPYIOBAHHS, NPOBOMUTH OIBIT W
(hOPMYITHPOBATL BEIBOLI,

OCYLUECTENATE [IPSAMBIC H KOCBEHHBIC H3MEPEHHs (DHINUCCKHX BETHYHH, TPH
STOM BBIDHPAThH ONTHMAUIBHBIH CHOCOD H3MEPEHHS W HCIOJb30BAThH H3BECTHBIE
METOMBI OLEHKH NMOTPELIHOCTEH HAMEPEHHI,

HCCIEOOBaTh  3ABMCHMOCTH — MEKIY  (DH3HYECKHMH  BETHYHHAMH  C
HCTIONBE30BAHHEM TIPAMBIX H3MEepeHHH, MpH 3TOM KOHCTPYHPOBATE YCTAHOBKY,
(PUKCHPOBATE PE3VILTATEL MOIVUEHHOH 3ABHCHMOCTH (PU3MUECKHX BEJIHUMH B
BHIE TaOHI H rpadHKOB, AelaTh BEIBOJEI 10 PE3YIBTATAM HCCIEIOBAHIS,

cobnoaare npaeuia DE30NACHOre TPYAA NPH NPOBEACHHH MCCNEOOBAHHN B
paMKax yueDHOro SKCHEePHMEHTA, Y4YeOHO-HCCIIENOBATENLCKOH M IMPOEKTHOI
AEATENLHOCTH ¢ MCMONBL30BAHMEM M3MEPHTENLHBIX YCTPOHCTB M nadopaTopHOro
obopynosanus;

pemaTtk pacdéTHLIE 3a4a¥d C SABHO 3aJaHHOH (HM3HYECKOi MOEeNso,
HCNONB3YS (PU3HYECKHE 3aKOHBLI M MPHHITHIBI, HA OCHOBE AHATH34 YCIOBHS 3a7a4H
BLIOHPATE (PH3IHYECKVID MOJENb, BEIAENATE (DHIMYECKHE BEIHYHHBI H (QOPMYIIEL,
HeoOXOomMMEIe JIIa e€ pelleHHd, MPOROAHTE PACHETHl M OIEHHBATE PealbHOCTE
HONYYEHHOT'0 3HAYEHHS] QHAHYECKOH BelIHUYHHbI,

PEeIaTk KAuecTBEHHbIE 3a0al BEICTPAHBATE JIOTHYECKH HETPOTHBOPEYHBYIO
LEMOUKY PACCY#IAECHHH C OMOPOH HA M3YUEHHBIC 3AKOHBI, 3aKOHOMEPHOCTH M
(hH3HUECKHE ABIIEHHS,

MCMONBL30BATL  MPH  pemedud  yueDHBIX 337184 COBPEMEHHEBIE
HHOOPMALIMOHHBIE TEXHONOTHH A8 NOHCKA, CTPYKTYPHPOBAHHSA, HHTEPNPETALIMH
W TIpefcTaRIenus yiedHoll H HAYYHO-TONYIAPHOH HH(MOPMAITHN, TONYIeHHOH U3
PA3MHYHEIX HCTOUHHKOR, KPHTHYECKH dHATM3HPOBATE MOMYYAEMYIO HH(OPMAIIHIO,

IPHBOIHTE IPHMEPEI BKIIAZIA POCCHIICKHX H 3apyOesKHEBIX VUEHBIX -DH3HKOB B
pa3BHTHE HAVKM, OOBLACHEHHWE MPOIEeCCOBR OKPY/KAKIONIEro MHpa, B pa3BHTHE
TEXHHKH H TEXHOIOTHI;

HCIONB30BATE TEOPETHYECKHE 3HAHHA M0 (DH3HKE B MOBCETHEBHOH KH3IHH
ans obecnedenus 0E30MACHOCTH NpH o0paweHnd ¢ npubopaMu M TEXHHYECKHMH



YCTPOHCTBAMH, /I8 COXPAHEHHN 3A0POBLI W COOHOACHHS HOPM IKOMNOTHUYECKOrO
NoBeNeHnsa B OKpyyKatoleii cpene;

paboTaTe B TPYNONE ¢ BLIMOJTHEHHEM pPATHYHBIX COIHATEHBIX PO,
IVIAHHPOBATE pPadoTy TPVINE, PalHCHAIBHO paclpelelarTs OOS3aHHOCTH W
NIAHHPOBATE JIEATENLHOCTE B HECTAHAAPTHEIX CHTYAIIHNAX, aleKBATHO OLEHHBATh
BKJIAJ KQSKIOTO H3 YYACTHUKOB I'PYIINILL B PELIEHHE PACCMATPHUBAEMOI 1PODIEMBI,

K xonny oOyuenns B 11 wkinacce npenMeTHble pe3yibTaThl Ha OAa30BOM
YPOBHE AQMKHBI OTPAXATE CHPOPMHPOBAHHOCTE ¥ OOYUAILLHXCA YMEHHIH:

JEMOHCTPHPOBATE HA IPHMEpax poJib H MecTo (PH3HKH B (POPMHPOBAHHU
COBPEMEHHOH HAYHHOW KAPTHHBI MHP4, B PA3BHTHH COBPEMEHHOH TEeXHHKH H
TEXHOJIOMHH, B NPAKTHUECKOH OCGATE/ILHOCTH JIHOAEH, LEIOCTHOCTE H EOHHCTBO
(pr3HUecKOil KapTHHBI MUPA,

YHHTEI BiATE Tpal 1HI I NPUMENCHMA  HM3VHETTHLIX d)H SHHSCKHX M G,“[_Eﬂﬁ'-ﬁ .
TOUYEYHEI MeKTPHYECKHi 3apAm, JIyd CBeTa, TOUSUHBIH HCTOUHHK CBETA, sepHas
MOeTk aTOMa, HYKJIOHHAA MOJIeNbh ATOMHOTO fA7pa TpH pelleHHH (Pru3HvecKux
3a0ad;

pacrno3HaBaTh QU3HYecKkHe ABJIeHHS (MPOLecchl) H OOLIACHATL HX HA OCHOBE
3AKOHOB IIEKTPOAMHAMHKH M KEAHTOBOH (DM3MKH, 3JIEKTPHYECKAA MPOBOAHMOCTS,
TEILUIOBOE, CBETOBOE, XHMHYECKOE, MATHHTHOE [EfCTBHA TOKA, B3aMMOIEHCTBHE
MATHHUTORB, TEHEKTDUMHFHHTHE:IH MHAYKIHA, J'I,EI-:T{.:-TBHE MArHHUTHOTO TIOJTd  HA
NMPOBOAHHK C TOKOM M ABWKYLIMACA 3apsjg, JICKTPOMArHHTHBIE KoneDauua u
BONHEI, TPAMOJHHEHHOE PpaclpocTpaHeHHe CReTa, OTpakKeHHe, MpelOMISHHE,
natepdepenuns, audpakuus M NONAPH3AINA  CBeTa, JHCTEepPCHs  CBETa,
toToanexTpuueckuii addekt (hoTtoadidekT), CBeTOBOE NABIEHHE, BOZHHKHOBEHHE
THHEHYATOTO CHeKTpa AaToMa BOAOPOJa, eCcTecTBeHHads M HMCKYCCTBeHHas
PATHOAKTHBHOCTB,

ONNUCHIBATE H3IVUEHHBIE CBOHCTBA BEINECTBA (3MEKTPHUECKHe, MArHUTHEIE,
ONTHYECKHE,  JCKTPHUECKYH)  NPOBOAMMOCTE  PA3IHMYHBIX  ¢pea)
ANEKTPOMATHHTHBIE SIBJIEHHS (IPOLECCHI), HCIOJb3YS (DH3MUYECKHE BEJIHUHHBI
IMEKTPHUECKHH 3apaa, CHMA TOKA, HNEKTPHHECKOEe HAMPSKEHHE, DIEKTPHYECKOoe
CONPOTHB/CHHE, PA3HOCTL NOTEHUHAJIOB, JJICKTPOABMIKYLIAA cuna, paboTta Toka,
HHAYKIHA MarHMTHOTO Tond, cuiaa Awmepa, cuna JlopeHna, WHAYKTHBHOCTE
KATYLIKH, JHEPTHA DIEKTPUHECKOre M MArHWTHOTO TONeH, Mepuod W YacToTa
KoneDaHHil B KoneDaTelNbHOM KOHTYpe, 3apsAl H CHJIA TOKA B IIPOIECCE
TapMOHHYECKHX DIeKTPOMATHHTHRIX KoneDaHuil, (OKyCHOe paccTodHHe W
OITHYECKAS CHJIA JIMH3BI, [IPH OIMCAHMH [PABH/IBHO TPAKTOBATH (PHIHUECKHUN
CMEBICTT HCIIONB3VEMBIX BeNHYHH, HX ODO03HAYEHHA M eJHHHIBL, VKA3BIBATh
(bopMynbl, CBA3ZBIBAKWME JAHHYK) (DH3HUECKYH) BEJHYHMHY C  JAPYTHMH
BEJTHUHHAMH,



ONMUCLIBATL  H3YUEHHBIC KBAHTOBBIC SABACHHMS W MPOUECCHI,  HCMOAB3YS
(prizutecKke BeNMMYMHHEL CKOPOCTh 2JEKTPOMArHHTHBIX BOJIH, JUTHHA BOJHBI H
YACTOTA CBETA, JHEPrus W UMNYALC GOTOHA, MepHOd MOMYPACTand, YHEPrHs CBA3H
ATOMHBIX #A7€p, HPH ONHCAHHH IIPABIIBHO TPAKTOBATh (DH3HYECKHH CMBIC
HCTIOMBIYEMBIX BeTHYHH, NX ODO3HAaueHHd M eNUHHILL, YKA3LIBATH (DOPMYJHI,
CBSI3BIBAIOIIHE JAHHYK (DH3HYECKYH) BEJIMYHHY C JPYTHMH BEJIHUHHAMH,
BLIMHCIIATE 3HaUeHHe (PI3HYECKOll BeIHYHHEI;

AHA/THZWPOBATE (PH3HUECKHE NMPOLECCH M SIBJICHHA, HCMONB3YA (DHIMUECKHE
3aKOHBl ¥ HPHHLHIELL 3aK0H Oma, 3aK0HBI OCIEI0BATEILHONO H NAPaUIeIbHOrQ
COeMHEHHs MPOBOAHMKOB, 3akon Jlwoyns—Jlenna, 3akoH AIeKTPOMArHHTHORM
HHOYKLMH, 3AKOH NPSMOJHHCHHOrO PacnpoCTPaHEHHs CBETA, 3aKOHBI OTPAKEHHs
CBETA, 3aKOHEI MPEJIOMIIEHHS CBETAa, ypaBHeHHe DiiHiuTeiina s Qorodddexta,
3AKOH COXPAHEHWA DHEPrHH, 3dKOH COXPaHEHHS MMIYILCA, 3aKOH COXpaHeHHus
AMeKTPHYECKOro 3apAfa, 3aKOH COXPaHEeHHs MAacCOBOI'C WHCla, IIOCTyNaTel bopa,
3aKOH PaJMOaKTHBHOTO PAacmajia, pH 3TOM Pa3HYaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MAaTeMATHYECKOE BhIPAXKEHHE M YCIIOBHS (rpaHuubl, 00JAcTH)
IPHMEHHMOCTH,

ONPEAENaTs HANPAB/ICHHE BEKTOPA HHAYKUHHM MArHHTHOrQ MOJS NPOBOAHHKE
€ TOKOM, cuiibl AMrepa H cuiel JlopeHua,

CTPOMTL M OMUCHIBATE H300payKeHHe, CO3MABAEMOe TIOCKHM  3epKaIoM,
TOHKOH JIMH30H,

BEIMTOJIHATE JKCMEPHMEHTHl M0 HMCCIENOBAHMIO (DH3MYECKUX SABIEHWH H
NPOUECCOR ¢ MCNONBIOBAHHEM MPAMBIX M KOCBEHHBLIX H3MEPEeHHH. TPH JTOM
(opMynupoBaTE HpodieMy/3amady M THIOTE3yY VYeDHOro 3KCIepHMEeHTa,
coOHpaTh YCTAHOBKY M3 TPEeAOKeHHOTro ODOpYNOBaHHS, NPOBOIUTH OMNBIT H
(hOPMYIHPOBATE BBIBOIBI;

OCYIIECTRIATh TIPSMBIE H KOCBEHHBIE H3MepeHHs (PH3MYeCKHX BEIHYHH, MIPH
3TOM BhIOWPATE ONTUMAIBHBIH CNOCOO HM3IMEPEHHS W HMCIONB30BATH W3IBECTHBIS
METO/B! OLEHKH IIOrPEeLIHOCTEeH HIMEPEHHI,

MCCIE0BATE  3ABHCHMOCTH  (PM3MYECKMX BeMMYHH C  HCMONB30BAHHEM
OPSIMBIX  M3MEPEHMH: NPH  3TOM  KOHCTPYWPOBATH YCTAHOBKY, (DUKCHPOBATH
pe3ynpTATHI MONYHEeHHOH 3aBHCHMOCTH (PU3MYECKHX BeINYHH B BHIe TaOmuI H
rpadrKoR, AeNaTh BEIBOALI MO PE3YILTATAM HCCAEMOBAHNSA;

coOMI0aaTE Mpapiuia O0e30macHOro TPYAA IIPH MPOBENEHHH HCCIENOBAHUI B
paMkax y4eDHOro »sKchmepuMeHTa, y4eDHO-HCCIeNoBaTeNnbCKOH M MPOeKTHOH
OesATeIbHOCTH C MCIIOJIB30BAHHEM H3MEPHTENIBHBIX YCTPOHCTE W 1adopaTopHOro
obopyaoBaHHA,

pewaTs pacuéTHBIE 344a4M C SABHO 33JaHHOH (DM3HMYECKOH MOJAENBIO,
HCIIOJIB3YS (PH3HYECKHE 3aKOHBI H IIPHHLKIIBL, HA OCHOBE aHAJIN3A YC/IOBHA 3a4a4M



BLIOHPATE (DHUIMUCCKYI) MOIENE, BBIACAATE (DHIMUECKHE BEIMYHHBI H (QOPMYIIBI,
HeoDXOAMMbBIe NId e€ pelneHns, NMPOBOIUThE PacdéThl H ONEHMBATh PealbHOCTh
NOAYHEHHOTQ 3HAYEHHS (PUIHIECKOH BeNHUYHHEL,

pelaTh kKauecTBeHHbIe 3313, BEICTPAHBATE JOTHUYECKH HelIPOTHBOPEUHBYIO
NenoYKy pacCyKIeHHH ¢ omopoii Ha HM3yYeHHBIE 3aKOHEL, 3aKOHOMEpPHOCTH H
(puzHUeCKHEe ABIEHNS]

HCIIONB30BATE  IPH  pelleHnH  v4eDHBEIX — 3aJad  COBpPEMEHHEIE
HH(MOPMALMOHHBIC TEXHOIOMHH A8 TIOHCKA, CTPYKTYPHPOBAHHA, HHTEPNPETALHH
H MPENCTABIEHHs YUEDHOH H HAYUYHO-IONYIAPHOH HH(POPMALIHH, [IOJYUEHHOH M3
PAZMHYHBIX HCTOUHHMKOB, KPHTHYECKH dHANM3HPOBATE MOAYHAEMYI0 HHGOPMATIHIO;

OOBACHATE NPUHUMNBL  ACHCTBMS MAWMH, TPUOOPOB W TEXHHYECKHX
VCTPOHCTE, PA3IHYATE YCIOBHA HX DE301aCHOI0 HCIIOIB30BAHHS B [IOBCEIHEBHOI
KM 3HH,

TIPHBOOUTE IPHMEPE! BKIIAA POCCHIICKHX H 3apyOeKHEIX YUEHBIX -QH3HKOB B
pa3BHTHE HayKH, B 0DLACHEHNE NpPOIecCOB OKPYIKAIOIIEro MHpa, B pa3BHTHE
TEXHHKH W TEXHOIOTHI;

HCIIONB30BATE TEOPETHYECKHE 3HAHHA MO (PH3HKE B ITOBCEIHEBHON KH3HH
anst obecnedeHns 0E30NacHOCTH NpH o0paweHnn ¢ npuOOPaMH M TEXHHYECKHMH
VCTPOHCTBAME, ISl COXPAHEHUS 3I0POBRS H CODIIIOIEHHS HOPM 3KOJIOTHUECKOro
MOBEASHHA B OKPYKAIOWEH Cpene;

pabotare B Ipynne ¢ BbIMOJHEHHEM PA3THYHBIX COLHANBHBIX POJEH,
MIAHHPOBATE paboTy TPYNMEL, PaIHOHAIBHO pPACIpenenaTh O043aHHOCTH H
MAAHUPOBATEL ASATENLHOCTE B HECTAHAAPTHRIX CHTYAITMSAX, afeKBATHO OIEHHBATEL
BKJIAT KAyKIIOTO H3 YUACTHHKOR FPYIINEI B PEIIEHHE PACCMATPHBAEMOI TPOOJIEMEL.
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1.1

Hroro oo pasaeny
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Ne TeMa VoK
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Hayusblc METOIB! O HAHHA
OKPYIKAKOIIETO MHPA

Poab u mecTo pH3HEN B
(OPMHPOBAHHH COBPEMEHHOH
HAYYHOH KAPTHHBI MHPA, B
MPAKTHHECKOH JASATEIBHOCTH JIFOICH
MCXAHHUCCKOC TBHAKCHHC,
OTHOCHTCTBHOCTE MCXAHHUCCKOTO
JBIDKCHHA. [lcpeMCIICHHE, CKOPOCTS,
VCKOPCHHC

PaeHoMepHOE NpAMOTHHEHHOS
JBH/KEHHE

PaBHOYCKOPCHHOES NPAMO/IHHENHOE
ABHGKCHHL

CpoboaHoE MaJeHne. YCKOPCHHS
CBOOOTHOTO TIAICHHS
KpHBONHHEHHOE JBHIKEHHE.
JBHAKEHHE MATEPHATBHOH TOMKH M0
OKPYAHOCTH

[pHHIHO OTHOCHTEIBHOCTH [ A THICH.
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HHCpIHANEHEIC CHCTCMEL OTCUCTA,
IMepeerit 3axoH HeroToHA

Macca Teaa. Cuaaa. [Tpunmun
CcynepnoskusH i1 Bropodi sagol
HpHOTOHA ANA MATEPHATBHON TOMKH
Tperwit 2akon Heromona a0a
MATCPHAIBHBIX TOUCK

3aK0H BCCMHPHOTO TaroTeHna. Cuna
THKECTH, [1epsas KOCMHYECKan
CEOPOCTE

Cwuna ynpyrocti. 3axos ['vka, Bec
TCA

Cuma tpermsa. KoadmuneHT TpeH#A:,
CHNa COMPOTHBICHHA NMPH IBHKCHHH
TCIIA B SKHIKOCTH HITH TA3C

TTocTymarensHOE H BPAIIATE TEHOE
JABHKeHHE A0COMHOTHO TEEPIOTO TEMA.
MomenT cuapl [Laewo cunel. YeIoBHA
PABHOBCCHA TBEPIOTO TCHA

HMITY 1BC MATEPHAIEHOH TOYKH,
CHCTCMEL MATCPHATEHEIX TOUCK,
Humy e CHIBL 34KOH COXPAHCHHA
HMIYIbCA. PEAKTHBHOE IBHAKEHHE
PaGota 1 MOITHOCTE CHIIBL
KHHCTHUYCCKAA IHEPIHA MATEPHATLHO N
TOUKH, TEopeMa 00 HIMEHESHHH
KHHCTHYCCKOW JHSPI UK

TToTeHUHANLHAR JHEPIHAL

hops:dm.edsoo. ruflc3hai

Buttrotcka LIOK
Llpssfiimedsooru/ e 3 be 8

Butauotera LHOK
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hilps:ffm.edsoo ru/T0ed 3d6

Endnunorera [TOK
hilps:fm.edsoo.ru/T0ed 502

Eubouotera LHOK
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[NoTCHUHATEHAL JHCPIHA VIPYTO
NePOPMHPOBAHHOI MPYIKHHEBL
TTOTEHLMATBHAH FHEPrIa TEIA BOIH3H
MOBEPXHOCTH 3EMTH

[TOTEHIMATBHBIE H HEMOTEHIHATEHBIE
CHIkL CBash paboThl
HCTIOTCHIHATRHBIX CHIT C H3MCHCHHCM
MCXAHMYCCKOIH DHCPTHA CHCTCMEL TCIL
34KOH COXPAHCHHA MCXAHHYCCKOI
JHCPTHH

JTaGopatopras paboTta
«HMccnegopanne CBA3H pabdOTHI CHIBI C
HAMEHEHHEM MEXAHHYECKOH YHEPTHH
TEA HA MPHMEPE PACTAAKCHHA
PE3HHOBOTO JKTYTaA»

KonrpoasHnas padora no reme
«Kuuemarnka, JIHHAMHKA, 3aKOHBI
COXPAHCHHA B MCXAHHKER

OCHOBHBIE MONOZHECHHS MOICKY TAPHO-
EHHCTHYCCKOH TCOpHH. bpovHOBCKOC
apikeHHE. Hudupyvama

XapakTep ABWHKCHHA H
BIAHMOACHCTEHA YACTHIL BEIIECTEA.
Moaean CTpOeH s TA30R, KHIKOCTEH
H TESDIbIN TET

Macca Moncky L. KoIHaccTeo
peecTea, [locTosHHAs ABOTAIPO
Tennoroe papHoBecHe. TeMmepaTypa
u € mamepenue. [MTkanma TeMneparyp

hops:m.edsoo. rufilledala

BudroTeka LIOK
httpsyiimeedsoo.ru/tlcd TEC

Eubmmotexa [TOK
hitps:fm.edson. m/fi0cdh74

EBuGmaorcka LIOK
https:im.edsoo. rtiledde?
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Licanchs

Hneaasnbiii tas B MKT. OcuoBHOE
ypaeHeHHe MKT

ADCOIFOTHAA TEMIEPATYPA KAK MEpa
CPCAHCH KMHETHUCCKOH IHSPrHH
ABHIKCHUA MOJICKY.1, YPABHEHNE
Mecuacneesa-Knangiipona

3axoH Janerona, M08k 1AKOHE
TTadoparophas padoTa
«HceneaoBaHHE 3ABHCHMOCTH MEHCTY
MAPAMETPAMHE COCTOAHMWA
PAIPEIKEHHOND raas

H30mpoLICCeE! B HICATBHOM TA3C H HX
rpapHIcCckOC MPCICTABICHHE

BHYTpeHHAsI JHEPTHA
TEPMOTHHAMHYECKOH CHCTEMBI H
cmocodsl eé wiMeneHns. KoamiecTeo
TEIIOTH H padoTa. BEyTpeHHA
IHCPrHS OIHOATOMHOTO HICATEHOTO
rasa

Buaw Tennonepe st

YagIeHAA TEIUIOEMKOCTE BSILECTBA,

KO MUeCTBO TENNOTHI IPH
TCILIONEPEaate. AIHADATHBIN NPOUECC
TlepBrIii 3aK0H TEPMOTHHAMHEKH H CTO
OPHMEHCHHE K H30MPOLICCCAM

HeodparnvocTs npoueccos B
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npupoac. Bropoii sakon
TEPMOIHHAMMHKH

[Tpuxmun aeicTeusa 1 KITM tentosoit
MATIHHEI

Ly Kapuo v ero KT1,

JKOIOTHYECKHE NPOOICMEL
TEMI03HEPTETHRH

Ooodmarumii ypox «Monexy mapHas
Qunca, OCHOBBI TEPMOIMHAMHKH Y
Kontpotsnag paboTa mo TeMe
«Monckynaprad (u3uka, OCHOBEL
TCPMOIMHAMHEM

[TapooOpazoBiHHE H KOHISHCAIIHA
Hcnapenne u kunesmne

ADCOMOTHAA H OTHOCHTEIILHAN
BJIAMHOCTE BO3AY XA, HackueHHRIH
nap

Teépaoe Temo. KpHCTALTHUCCKHE |
aMopthHBIE TETA. AHIOTPOIHA
CBOICTE KPHCTALTOB. KHIKHC
KEpPHCTATTEL. COBPEMCHHBIC MATCPHAILI

TInapieHHE W KPHCTANLTHIATHA
YaeaeHAA TENNOTA NIABNSHHA.
CyOaumanms

Y PABHCHHC TCILIOBOTO DANIAHCA

DICKTPH3ALKA TET. INeKTPHYCCKUIT
2apaa,. JIBa BHAA 3NEKTPHYUECKHX

hops:m.edsoo. rofAeG230

Buo.oreka LIOK
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3APIIOB
[TpOBOTHHUEKN, IMITEKTPHEH H
NMOIYIPOBOIHHKH. 3aKOH COXPAHEHHS
3TEKTPHYECKOTO 3apsaaa
BianMoagcicrene 1apa108, 3aK0H
Kynoua. ToueqHBIH 3ICKTPHYSCKMHA
3Apan

Hanpaad HHOC T 3ISKTPHYECKOTO
1o, TIpHHOHI CYNEePnO3IHUHH
ICKTPHUCCKHX NOJICH, JTHHHK
HATPAREHHOCTH

Pabora CHa 31eKTPOCTATHHECKOTO
momst. [ lotenmman. PasHOCTE
MOTEHITHATOR

[MpOBOIHMEN H THAICKTPHEH B
IMCKT POCTATHHCCKOM TOJIE.
AMIICETPHUCCKAS NPOHHIACMOCTE

DICKTpoEMEOCTE, KoHacHcaTop

DIEKTPOEMKOCTE TUIOCKOTO
KOHIEHCATOPA. JHEPTHA 3APSLKEHHOTO
KOHTEHCATOPA

Madoparopuas padora "HavepeHue
KT POEMKOCTH KOHIEHCATOpa"
[lpuHuEn JeificTBIA H DPHMCHCHHE
KOHTCHCATOPOB, KOMHPOBALHOTO
AMMAPATE, CTPYITHOTO MPHHTCPA.
DICKTPOCTATHUCCKAS 3AIIHTA.

Butroteka LIOK
Llpssfim edsooru/Mebbe

Bubaunorera [TOK
https:fm.edson. mflobeed

Bubanorexa TTOK
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hilps:fmedsooTuf0eT2e0




Ln
Ln

57

58

59

60

61

3a3CMICHHC YICKTPONPHOOPOB
INeRTpUMECKHH TOK, YCIOBHA €TI0
CYECTBOBAHMA [lOCTOAHHEIT TOR.
Cuna roxa. Hanpasenne,
ConpoTueieHue. 3akoH Oxa g
YUACTEA TIETTH

MNMocncaoBaTelbHOS, NAPAILIEIBHOE,
CMEIIAHHOE COSTHHEHHE
mpoeoaHIEKOE. JlabopaTtopHan paboTa
«M3y4eHne CMEIIAHHOTO COEIHHEHIA
PEIHCTOPORY

PadoTa H MOLIHOCTE JISKTPHYECKOTO
TOKA, 3aoH Txoyna-Tlenua

3axon Oma 1714 moMHOH (3aMEHYTOL)
AMEKTPHYCCKOI HemH. KopoTkoe
saMbIkanHe. Jlabopatopras padoTa
«HMsmvepenne 3/1C HCTOUHHEA TOKA H
€r0 BHYTPEHHETO CONMPOTHBICHI)

DNEKTPOHHAA MPOBOIHMOCTh TBEPIABIX
METANIOB, JABHCHMOCTh
CONPOTHBICHHA METANLIOR OT
TeMnepaTypel. CBEPXNPOBOIHMOCTD
DICKTPIMCCKIE TOK B BAKVYMC,
CBOHCTBA IMICKTPOHHBIX IYYKOB

TTonynpoBOAHHKH, KX COOCTBEHHAA H
OPHMECHAA TPOBOIHMOCTE, CBOHCTBA
p—n-nepexoaa. [lonympoBoIHHKOBBIC
OPHOOTIB

Bubauorexa [TOK
hitps:fm.edsoo /0741

Bubaunorexa [TTOK
hittps:dim.edsoo m/Ac 7RIS

Budrorcka LIOK
hilps:fmLedsoo.ru/T0c TacO

Butmmotera LHOK
hitps:fmedsoo ru/M0cS4ac




62

65

66

67

68

IMCKTPHUCCKHE TOK B pACTBOPAX H
PACHNABAX HICKTPOIHTOR.
INEKTPONHTHHECKAA THCCOLHATIHAL
INEKTPONHS

InerTpH4ECKHil TOK B TA3X.
CaMOCTOATEIRHEBIH H

HCCAMOCTOATCIBLHBI pazpan. Momms,

[Mnasma

INEKTPHYECKHE TPHOOPEL H
YCTPOHCTBA H HX MPAKTHUECKOE
mpuMeHeHne. [TpaBiia TeXHHKH
OesomacHoCTH

Ododwarowuii ypok
WINCKTPOAMHAMMHEKA

KonaTpoasuas paboTa mo TeMe

¢ IMCKTPOCTATHEA. |loCTOAHHEBIH
AMERTPHYCCKHE TOE. TOKH B
PasTIYHBEIX CPEJaxy

PeaepsHubiii ypok. KOHTpOIbHAA
padoTa no Teme "INEKTPOIHHAMHEL"
Pccpenniii vpok. Obodmaomuii ypok
mo TeMaM 10 k1acca

OBIIEE KOJIMYECTBO YACOB I10
TMMPOTPAMME

68
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Bubaunoreka [TOK
httpsimeedsoo. o/ 0cE 2 ba

BudroTeka LIOK
httpsiiimeedsoo.ru/tlcy4ae
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11 KJJACC

Koam4eeTro Hacos FICKTPOIHILIC
Ne dara undposLIe
Tema ypora Kourponensie  [pakTaueckie
nn Bcero HEYICHHST  o0pasoBATC ILIILIC
padoThI padoeIbl )
peCypeLl
IlocTogHHEIE MATHHTH H HX
pranvoacticrene, Marduraoe none. l Bubnnorexka TIOK
BekTop MArHMTHOH HHAYKUHH, JIHHHH https:/m.edsoo m/ATcY7TE
MATHHTHOH HHIVELHH
MarHuTHOE MOAC MPOBOTHHEA C
TokoM. OmeIT 3pCTea. ) Buomoreka LIOK
BisanmoaeiicTBHE IPOBOIHHKOB C hiipsfm.edsooru/fMe98le
TOKOM
Jadoparopras padora «HMayuenne ] ) budanoteka [TOK
MACHHTHOTO MO KATVINKH C TOKOM» https:fim edsoo. m/filc98fe

AcHCTBAC MATHHTHOTO MO HA
NPOBOIHHE ¢ TOROM, CHIa AMnepa,

Jaboparopras padora Butamorcka LIOK

«HMccacooeamic IcHCTENA ] ! hittps:im.edsoo. m/Aic9ac
MOCTOAHHOTO MATHHTA HA PAMEKY C

TOKOM

JefcTEHE MATHHTHOTO MO HA

JBHAY IYHOCA 3APsOREHHY O MACTHITY . ) bubanorera [OK

Cuaa JTopenua. Padora cunsr hitps:im.edsoo.ru/ 0904

Jopenua

DIACKTPOMArHHTHAA HHAVKUMA, TToTOK

BCKTOPAa MATHHTHOH HHavkmu, 3JC 1
HHIYKUHH. 3AKOH 3MEKTPOMATHHTHOH
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HEIYKITAH Dapaisct

JlaGoparopras paboTa
«HccneaoBanne ABICHHA
INEKTPOMATHATHOH HHIYKLHH

HH Iy KTHBHOCTE, SIBICHHE
CAMOHHAVELMH, 3J1C CAMOHHIY KLHH,
JHCPIHA MATHHTHOTO TI0JIH KATYIUKH C
TOROM. DNEKTPOMATHHTHOE M0.1¢
TeXHAYUCCKHE YCTPOHCTBA W HX
MPHMCHCHHE, NOCTOAHHBIC MATHHTEI,
NICKTPOMATHHTEL, FEKTPOABHIATENR,
VCROPHTCITH 3ICMEHTAPHBIX YACTHIL,
HHIY KLIHOHHAA NEYb

Obo0maronnmii ypok «MarHurHoc
nojie. JACKTPOMATHHTHAA HHIYKITHAY
Kourponeiad paboTa mo temMe
«NATHHTHOC MONE.
DISKTPOMATHHTHAA WHIY KITHA»

CB0bO0IHBIC MCXARHUCCKHC
roncOamHa. [ apMOHHUICCKHE
KONCOAHHA. Y PABHCHHE
TAPMOHIMCCKHX KOJICOAHMH.
[lpcepamecHue IHCPTHH
Jadopatopras padbota
«MecaenopaHie 3aBHCHMOCTH
NePHOIA MATBIX KOMCOAHMIT TPY3d HA
HHTH OT ITHHBI HUTH H MACCBI TPY3a»

Koncbareneneit kontyp. CBOGOAHEIE

ButmioTera LHOK
https:/fm edsooru/AT0ca 1 50

butmmoTera LHHOK
https:fm.edsoo /A cadii

Butmuoteka LIOK
hitps:fmuedsooru/fM0eab82

BuGaworexka TITOK
https://m.edsoo. m/fficad 58

BuoroTeka LIOK
hlps:/fmocdsoo.ru/filcallo

Bubanotera [TOK
hitps:fm.edsoo. m/A0chi 20
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NMCKTPOMATHHTHLIC KOJICOAHHS B
HIEANBHOM KOJISOATESIBHOM KOHTYDE.
AHAJOTHA MEKTY MEXAHWYECKHMH H
SNEKTPOMATHHTHRIMH KOTCOAHHAME
Gopuyaa ToMcoHA. SaR0H
COXPAHEHHA 3HEPTHH B IHICATBHOM
K0IcOaTCIBHOM KOHTYPS
TIpeacTaBnenne 0 3aTYXAKOIHX
koaedaHuix. BeIHYKIEHHBIE
MEXAHHYECKHE KoTeOanua. PesoHAHC.
BrIHYHISHHBIE 3AEKTPOMATHHTHBIC
konebaHus

MepemeHHetid Tok, CHHYCOHIATBHbIH
NCPEMEHHBIH TOK, MOILHOCTE
NCPEMEHHOTO TOKA, AMIUTHTY,THOE 1
ﬂCﬁCIB_}:mII[CC FHAYCHHS CHJTBI TOKA H
HANPAACHHA

Tpancipopuarop. [lponssoacTso,
OEPEIAYA H TOTPEOICHHE
IMEKTPHUECKOH 3HCPTHI
YCTpoHCTBO M MPAKTHHECKOE
NPHMEHEHHE INCKTPHYSCKOTD 3BOHKEA,
FEHEPATOPA MEPEMEHHOTO TOKE,
JIHHHE AICKTPONEPE Ay
IKOTOTHUCCKHC PACKH MPH
IPOI3BOICTEC YICKTPOIHCPTHH,
KybTypa Henonb30BaHus
INEKTPOIHEPTHH B MOBCETHEBHOH
AHIHH

ButmoTeka LHOK
hitps:ifmedsooru/A0cb9ed

Butmoteka LHIOK
hitps:fim.edson. A fchh86

Bubauorera ITOK
hitps:fm.edson. /i 0chd 34

BuoroTeka LIOK
https:ffm.edsoo m/fi0ec324
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MeXaHYCCKHC BONHEL YCIOBHA
pacnipocTpadenus, Tlepuoa, CropocTs
PACTIPOCTPAHCHHA H L THHA BQJIHAI,
TTonepeyHBIS H MPO,10.TEHBIE BOJIHLI
3BYK. CKOPOCTE 3BYEA. | POMEOCTh
3By K. Bricota ToHa, Tewdp 2BvEa
ICKTPOMATHHTHBIC BOJTHBI, HX
CBOHCTRA M cROpOCTh, [TTkana
INEKTPOMATHHTHBIX BOIH
[IpHHUHIIEL PATHOCEATH H
TCIACBHICHHAA, PA3BHTHC CPCIOCTE
cBAH, PAnnoIokaAuHA

KourponeHas paboTa «Komebauns 1
BOIHBIY

IlpavoIHHCHHOC PACTIPOCT PAHCHHC
CBCTA B OOHOPOIHOH cpeac.
ToucuHENT HCTOUHHE CBCTA. JIvd
CBETA

OTpaskcHIC cBeTa. 3aKOHE
OTPAKCHH CBCTA. [locTpocHHE
H300PAKCHA B ILIOCKOM 3CPRATIC
TIpenomasune ceera, [oaxoe
BHYTPEHHEE OTpaKeHne. [TpeneIbHbIi
¥TOJ1 MOMHOIO BHYTPEHHETO
OTPAHEHHH

Jadoparopras padora «Mmepeanc
TIOKAIATCIIA NPCTOMICHAL CTCR T
Junaw, TIoCTpoeHHE HI00pAKEHNH B

ErGanoreka LIOK

hlps:fmLedaon. rufMeeasd
butamotera [[OK
hitps AL cdsen, o/ MeceOe

Brdarorcka LIOK
https:m.edsoo.rn/tilcctel)

Eubanotera [TOK

hittpsfmeedsoo. u/ccGEE

Brdaroreka LIOK
hittpssdimeedsooanA i ed 350

Eubanotexa [TOK
hitps:f m.edson. mfieddel)

Budauoraxa LOK
https:dd meedsoo. mutiled 76

BabaroTcka LIOK
hilps s muedsoo ru/lM0ed67

Budauoraxa LOK
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mHse, DOPMYIIA TOHKOH 3B,
VBe/HYEHHE THHbI

JlaGoparopras paboTa
«HMccneaoBanne CBOMCTE
HA00PAKEHHH B THH3AX»

Aucniepens csera. ClIOWHBIN COCTaB
deooro ceera. Lser, JTaboparophas
padota «Habmroaenne HcnepcHu
CBETAM

Hurepdepenuua ceera. Judpakuns
cecra, JuppacumonHad pewérka
TTonepeyHOCTh CBETOBBIX BOJTH.
lomapimrsamisn ceeTa

OnTHUCCKHC TPHOOPE! H YCTPOHCTEA H
VCIOBHA HX OC0NMACHOTO NPHMCHCHHS
I'paHu1Ibl TPHMEHHMOCTH
KIACCHYECKOH Mexannuku. [locTy maTs
CHEHHATBHOH TEOPHH

OTHOCHTC TBHOCTH

OTHOCHTCIIBHOCTE OIHOBPEMEHHOCTH,
3aMCIICHHS BPEMCHH H COKPAILEHHE
ANHHbI

JHEPTHA H HMITY.IbC PEIATHBHCTCKOI
yacTHIBL. CBT3b MACCHL C HCPTHCH H
HMITY TeCOM. JHEPTHA NOKO
Konrponesas padota «OnTHEA.
(OCHOBBI CNEUHAIBHOH TCOPHH
OTHOCHTC TBHOCTH

https:/fm.edsoo n/tilcddle

Bubaworexka TIOK
https:fm.edsoo. m/fAtlced22

Butmuroteka LIOK
hitps:fim.edsoo. A 0ef{2e

Brbaworeka LIOK
hiips:Amuedsoo. ru/ e [562

Bubanoteka [TOK
https:fm.edson. mffilefad2

Budamorcka LIOK
hittps:im.edsoo. m/tHlctcHs

butanotera [IOK
hitpssfm.edsoon. i/ T0e TG0
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OoTorsl. QopMyIa [l1adka. DHepras
H HMnyase PoToHa

OTEPBITHE H HCCIS 0BAHHE
jpoToxpderta. Onwre AT
Croaerosa

3arconsl dororddickra, YpasHeHHC
Dimuoreiina xnsa dorodderra
«Kpacuaa rpanuna» gorosderra
Hasncane ceera. Onerrer [1. H,
Jcoeacea, XAMHUCCKOC OCHCTBHE
CBCTA

TexXHHUSCKHE YCTPOHCTEA H
TMPAKTHYCCKOS TPHMEHEHHE
thoTo31EMEET, (hoTOTATUHE,
CONTHEMHAS DATAPES, CBETOIHOT
PCITCHHG =3 mMAT MO TCMC « 3 ICMCHTEL
EBAHTOBOH ONTHRMIR

Moaeas arouva Tosmcosa, OmpiTh
Peaepidhopas no pacceaHHIO ¢-TACTHIL.
[1TaMeTAPHAS MOICTE ATOMA

Tloctynare Bopa

M3IVUCHIS H IOTTIOCHAC (POTOHOB
IPH TCPCXOAC ATOMA € 0IHOTO VPOBHA
IHCPIHH HA APVTOH. BIakl CrickTpos
Bonrosme ceoficTea wacTinr. Bonxe
Je bpoiina. Kopoycky1apao-
BOIHOBOH AyamusM. COOHTAHHOE H

Brbanorcka LIOK
hilps A redson. /T E ] &

Eubanotexa [TOK
hitps: m.oedson. mfAeftod

Brdanorcka LIOK
https:me.edsoo. a0 Se

Butamotera [[OK
hlps A rLedaoon. rudTI0d04a0

Brdaroreka LIOK
hittpsdfmeedsoo n/ARNA0302

Eubanotexa [TOK
hitps:d m.edsoo mAT0d0% 1 a

BadanoTera LIOK
hittps:/fmeedsoo. u/0d0ata

Budanorcka LIOK
htps Ao cedse . o T 00 [

Budanorexa LHOK
Blps A redaon, rufT0d0ea s
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BRINYAICIIIIOC TV UCHHS

OTKPLITHE PATHOAKTHEHOCTH. OMBITHI

Pesepdropaa mo onpeaeIeHro COCTABA

PATHOAKTHEHOTO HAMYYEHHA
Ceoiicrsa aeda-, dera-, ramva-
H3IVYCHHAA, BImsaHuHe
PATHOAKTHBHOCTH HA KHBLIC
OPTAHH3MBI

OTKPEITHE NPOTOHA H HEHTPOHA,
Hsoronel. Ansda-pacnan,
DICKTPOHHBINH H NO3HTPOHHBIH DeTa-
pacnan. [aMMa-H3IyYeHHe

JHEprHa CBA3H HYKIOHOB B 4Ipe.
Anepubie peakuun. AnepHeri
peakTop. [1pobneMel, nepcneKTHBEL
IKOTOTHUECKHE ACTEKTE ATCpHO
IHEPrETHKH

DICMEHTAPHBIE HACTHIBL. OTKPBITHE
nO3HTPOHA. MeTo el HabnroneHuA 1
PErHCTPALHA ATEMEHTAPHBIX HACTHIL
Kpyrawii ¢cron «@yHIAMEHTAIBHbIE
BIHMOICHCTERA, EAMHCTEO
(PHINHECKOH KAPTHHBI MHPA»

Buz ssésaroro ueda, Co3seimus,
SAPKAC 3BC3IBL, ILTAHCTEL WX BHIHMOC
JBHKCHHC. COMHCYHAA CHCTCMA

Conune. CoIHe'HAN AKRTHBHOCTD.
Herounnk saeprun ComHma o 3eE3T

ButmioTera LHOK
https:ffm cdsooruAT0d 052

Bubaworexka TIOK
https:fm.edsoo.n/ATd ] 162

butauotera LHHOK
hitps:Amuedsooru/IM0d 1356

Bubanoteka [TOK
https:fm.edsoo /04038
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3BEILI, HX OCHOBHEIS
XAPAKTEPHCTHEH. 3BE3,TbI IIABHOH
NOCIEA0BATEILHOCTH, BHYTpEHHEE
crpoeHue 3eE31. COBPEMEHHBIS
MPEICTARISHHA O NPOMCXOMICHHAH 1
Fe0MHOUHH CoaHna u 3eésn
Mucunstii [1yTe — Hama Fanakriga.
[Momoscae W apmkcHue Comnna B
NamagTHke. [ amakTakH, YEpHEC
JLIPEI B AZPAX TANTAKTHE

Beeaennasn. Pazberanmie raIakTHE,
Teopua boapmoro B3peIBa.
PemKTOBOE HATYHEHHE.
MetarazakTHra

Hepee HHBIC MPOOIEMBL ACTPOHOMHH

KonTtponbHsaa paboTa «DICMCHTEI
ACTPOHOMHH H ACTPOGIHIHKID

Ododmarommii ypor. Poas Quiuxu u
ACTPOHOMHH B IKOHOMHYECKOH,
TEXHOMOTHYECKOH, COUHANBHON 1
ITHHRCKOH Cepax IATETBHOCTH
HEIOBL KA

Obodmarommnt vpok. Pone B MCCTO
(PITIMKH H ACTPOHOMHH B
COBPCMCHHOM HAVUHOH KAPTHHE MHPA
Obodwaromyit ypok. Pons
{(pH3HMeC KO TEOPHHE B (POPMHPOBAHIH
NPEACTABICHHH O (DH3HYECKOH
KAPTHHE MHpPAa
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Obobmarommiit ypox. Mecto
(PHIMHECKOH KAPTHHBEI MHPA B 00IIIEM
Y COBPEMEHHBIN ECTECTREHHO-
HAYYHEIX TIPEACTARISHHI O MPHPOIS
Pesepeauii ypok. MariuTsoe moe.
DNEKTPOMATHHTHAA HHIY KITHA
Pesepsreii ypok, Onruea, OCHOBEI
CHENHATBHOH TEOPHH
OTHOCHTENBHOCTH

Pesepuenii ypok, Keanrosas Qusuxa,
DNCMCHTEL ACTPOHOMHH H
AcTpOPHIHKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

Bubnuoteka ITOK
https:/fm.edsooanAt0d 1 784







YYEGHO-METO/UYECKOE OBECIIEYMEHHE
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METOJHUYECKHE MATEPHAJIBL JLU1A YUYHUTEJIA

OH®POBLIE OBPA3OBATEJIBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET






