MHHHCTEPCTBO I[TPOCBEIIEHUS POCCUHIICKOI G EJTEPAIIIN

MHHHCTEpPCTRO 00pa30BaHUA H HAYKH VIMypTCcKoi Pecnydankn

Ynpagiaenne o0pazoBaHus 0 APXHBOB AJJMHHHCTPAIHH MYHHIIHIIAIBHOT 0

obpasoanus "MyHuuHnanbueii okpyr [ledécckuii paiion YaMyprckod

Pecnybanku''

ANMHHHCTpPALUA MYHHOHOAALHOT 0 00pazoranusa ""MyHHIHOANLHLIE OKPYT

Jedéccrnii paiion ¥amyprckoii Pecnyoiankn"

MBOY "Cropaoryprcraa COII"

PACCMOTPEHO

ITeparornyeckKHii coOBeT
TIporoxon N 1 ot «28»

COI'NTACOBAHO YTBEPXKJIEHO

3aMecTHTeNs JHpekTopa  JIHpeKTop UIKOIE
1o yueGHo- P 7

P
T e v

08 2[12.3 r. BOCITHTATEIEHOM pado £ ’E‘ﬂ"ﬁ'-';fﬁl‘ﬁij;;\%:uxpm;uaa _
.:'l_ ,"’"IJ f'.’:"‘:-_-—-?’_ N ,fff“":r’;/'/ﬂﬁggim 3 " «28» 08
7 7 jagk 9 ied L1
Xoxpaxora E.A. Kupunéu%fﬁiﬂ{** *’-F;j’_'-'};",:’{:""“ IIE 4 :jf
npukaz N156 or «28» [}E:_."-':_":ﬁk\ gl 7 - r;f
2023 1. ot
N/

PABOYAS ITPOI'PAMMA

(ID 2485303)

vuebHOro npeamera « Pu3nka. bazoBslil YpoBeHb»

g obyuarommxca 10-11 xraccop

Cropuorypr 2023



HOACHHTEJIBHAA 3AIITHCKA

IMporpamma mo ¢msnke Ga3oBoro ypoBHA Ha YPOBHe cpejHero olmiero
oOpa3zopaHnd pazpaboTaHa HA OCHOBE ITONOKEHINI N TpeGOBAHMII K pe3ylIbTaraM
OCBOEHHS OCHOBHOI 0O0pa3oBaTelbHOI IporpaMMel, NpejcTaBieHHEX B OI'OC
COO, a rakke ¢ yuéroM dejeparpHoit paboueil IporpaMMEl BOCITHTAHHA H
KOHI[EIIIH Tpenoapanid yueOHoro npeamera «PH3nKa» B oOpa3zoBaTeNbHBIX
OprafHm3almax Poccriickoit De mepalfm, Peann3yIoIx OCHOBHEIE
obpazoBaTenbHbIe IPOTPAMMEL.

CopepxaHie IporpaMMmel 110 (DH3NKe HAIpPaBleHO Ha (opMHpOBaHIe
€CTEeCTBEHHO-HAYUHOIl KapTHHBI MHpa oOyvatonpmxcs 10-11 xmaccor 1ipn
oOyueHNN HX (I3HKe HAa 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATENTbHOCTHOTO
noaxopa. IIporpamma mo ¢m3nke coOTBETCTRYeT TpeboeaHmaM OI'OC COO K
IUTAHHPYEMEIM JTHYHOCTHRIM, IIPEIMETHRIM H MeTallpe/IMETHEIM pPe3yIbTaTaM
o0yueHHd, a TaKke YUHTEBAET HeOOXOZHMOCTh PEeaTH3IalMH MeKIIPeIMETHEIX
cBa3eil (QHINKH ¢ eCcTeCTBEHHO-HAYUHEIMH VueOHBIMII npejaMerami. B Heil
ONpeeNF0TC A OCHOBHEIE LN H3yYeHHd (pH3HKH HAa VPOBHE cpejHero olIero
o0pa3zoBaHid, IUIAHHPYeMEIe Pe3yILTATE OCBOEHHSA Kypca (HINKI JITYHOCTHEIE,
MeTanpeaMeTHEIe, TpeIMeTHEIE (Ha 6a30BOM YPOBHE).

[Tporpanma 1mo pH3NKe BKIIOYALT:

» IUIAHHPYEMEIE Pe3yIsTaThl OCBOEHHA Kypca (pr3HKH Ha 6a30BOM YPORHE, B

TOM YHCIIe ITPeIMETHEIE PE3YILTATEL IO TOAAM OOVUEHIL,

» coJepxaHHe yuyeOHOTO IpeaMeTa « DH3MKay) 110 rogaM o0yUeHIL.

@H3Mka KaKk Hayka o HamOonee oOIMX 3aKOHAX IIPHPOJBL BRICTYIIAL B
KayecTBe yueOHOTO Mpe/MeTa B IIKONIE, BHOCHT CYIHECTBEHHEIN BKIAJ B CHCTEMY
3HaHN 00 okpyxaronieM Mupe. [l KOMBHEI Kype PHIAHKH — CHCTeMOOGPA3YIOITHIT
U ecTeCTBEHHO-HAYUHEBIX YVYeOHBIX IPeIMeTOB, IIOCKONBKY (PH3MYeCKIEe 3aKOHE
JexaT B OCHOBE IIPOIECCOB M SABJIEHII, IH3ydyaeMBIX XHMuell, OHOIOTHEI,
¢u3amueckoii reorpadmeii m  actpoHommeii. Hcmonb3opanme W aKTHRHOE
NpHMEHeHHe  (PH3MYECKIX 3HAHMI  ONpejiendgeT XapakTep H  pa3iBHTHE
pazHooOpasHBIX TEXHONOIMIT B cdiepe HSHePreTHKH, TPaHCIOPTA, OCBOEHHA
KocMoca, ITOTYYEHHA HOBBIX MATEPHAIIOB C 3AJaHHEIMH CBOIICTBAMII H JPYIHX.
I3yuenne QI3HKN BHOCHT OCHOBHOM BEKIaJ B (JOPMHPOBAHHE ECTECTBEHHO-
HAYYHOII KapTHHEI MHpa o0ydarmIHxcd, B (QOpPMHPOBAHIE YMEHIN IIPHMEHATEH
HaY4HBII METOJ] II03HAHHA IIPH BREITIOMHEHHH HMH YUeOHBIX HCCIIe JOBAHIIL.

B ocHoBY Kypca (H3MEHN UId YPOBHA cpegHero obiiero obpasopaHNA
TMONMOXKEH pAn HAell, KOTOPHE MOKHO paccMaTpHBATE Kak IIPHHIHIIEL €To
TTOCTPOEHHA.



Hoea wyenocmuocmu. B COOTBETCTBHH C Hell Kypc ABIAeTCA TOTHUECKH
3aBE PIIEHHEIM, OH COepEHT MaTepHal H3 BceX pa3sfelloB (PH3NKH, BEIHOYAET KaK
BOIPOCEH! KITACCHYECKOI, TAK I COBPeMeHHOM (I3HKH.

Hoea zenepamuzayuu. B COOTBETCTBHH C Hell MaTepHan Kypca (H3INKH
oOBe/HEH  BOKpYr (Qmsnuecknx Teopmit. BeayumM B Kypce ABIFeTCH
dopMIrpoBanie TpeAcTABIEHINT O CTPYKTYPHBIX YPOBHSX MaTepHi, BelllecTBe H
TIOJIE.

Hoea cymanumapuzayuu. EE peanmsaiid IIpeioaraeT HCIIOIb30BaHIE
TYMAHHTAPHOTO IOTEHIHANa (H3MYeCKOH HayKH, OCMBICIEHHE CBA3H Pa3BHTHA
¢u3mEn ¢ pasepTHeM oOIecTBAa, @ TaKKe C MHPOBO33PeHUECKHMH,
HpPABCTBEHHEIMI H 3K OTOTTYeCKHMI ITPoOIe MaMIL.

Hoea npuxnaowoii HanpaenenHocmu. Kypc (H3NKH IIpejonaraer
JHAKOMCTBO C LIMPOKHM KPYTOM TeXHHUYECKHX M TeXHONMOTHYECKIX ITPHIIOAKEHII]
M3YVUEeHHBIX TEOPHII H 3aKOHOB.

Hoea sxonocizayuu peami3yercs IIOCPeJCTROM BReJEHHS 3IMeMEHTOR
COJlePKAHHSA, TIOCBAIMEHHBIX SKONOTHYECKHM IpolileMaM COBpPeMeHHOCTIL,
KOTOPEIE CBS3aHBI C Pa3sBHTHEM TeXHHKH I TeXHONOIHII, a Takke oOCVEIeHHS
Ipo0iieM parHOHAILHOT O IIPHPOJIOTIONE30BAHHA H 3KOIOTHYE CKOTl Oe30MacHOCTH.

CTepKHEBEIMI 37IeMeHTaMI Kypca (JH3NKH HAa YPOBHe cpejiHero oOIero
o0pazopaHna ARNAOTCA (PHIMUecKHe TeopHn (¢opmupopaHie TpeAcTABIEHITI O
CTPYKTYPE MOCTPOeHNA (PH3IHUECKON TeOPHH, POIH (PyHIAMEHTATBHEIX 3aKOHOB H
TPHHIMIIOBE B COBPEMEHHBIX IPEJCTARIEHHAX O IpHpode, TpaHNIax
TPHMEHHMOCTH TEOPHIl, [UIA OINICAHIIA ECTECTBEHHO-HAYUHBIX ABIEHIOI M
TPOIECCOR).

CHCTeMHO-JeATEIBHOCTHENT MOAX0O[ B Kypce (H3HKN pealH3Vercd Ipexe
BCETO 3a CYET OPraHM3alHH SKCIePHMEHTANBHON JIeSTeThHOCTH O0YUAIOIIHXCA.
Jng GazoBoro YpoBHA Kypca (HINKH — 5T0 HCIONb30BAHHE CHCTEMEI
(PPOHTATLHEIX KPATKOBPEMEHHEIX OKCIePHMEHTOB M jJrabopaTopHuIX pabor,
KOTOpEIe B IIporpamme 1o dusnke oObe/IHeHE! B OONHIT CIHCOK YUeHHYEeCKHX
IpaKkTHYecKnX paboT. BheijielleHHe B YKa3aHHOM IepeuHe JadopaTopHBIX padort,
NMPOBOMUIMBIX I KOHTPOAA M  OIEHKH, OCYHIECTRIAETCA YYACTHHKAMII
oOpa3oBaTelpbHOTO Ipolecca HCXOAA H3 oOCOOeHHOCTell IIMAHHPOBAHIA 1T
ocHaleHHs KabmHera ¢m3mnkn. IIpn 5SToM  ofecrieunipaeTcd  OBJIAJ[eHIIE
OOYYaROIIIMICA YMEHIIMH IIPOBOJNTE KOCBEHHEIE H3MepeHHd, HCCIeJOBaHILA
3aBHCHMOCTel (JH3NYeCKHX BeIIIUMH H IIOCTAHOBKY ONEITOB II0 IIPOBEPKE
TIpeUI0KeHHEIX THITOTes.

Bonelmoe BHHMaHHe VAelIdeTcd peIIeHHK pPacuéTHRIX H Kauec TBEHHBIX
3ajay. [Ipr sToM JuId pacyEéTHBIX 3ajad IMPHOPHTETOM ABIAHOTCA 3aJaui ¢ ABHO
3aJ[aHHOI (pr3HYe KON MOJIEIBI0, TTO3BOIMIONIIHE TPIMEHATE H3yUeHHbIE 3aKOHEI I



3aKOHOMEPHOCTH KaK H3 OJHOrO pazfena Kypca, TAK H HHTeTPHPYSA 3HAHIA 13
Pa3HRIX pa3fenoR. 14 KauecTBeHHEBIX 3a]1a4 IPHOPHTETOM SBILAIOTCSH 3aJaHId Ha
OOBACHEHHE NPOTEKAHMA (HIMUECKIX ABIEHII H INPOIECCOB B OKPYEAIIEI
KA, TpeOyromme BriGopa (H3IMUECKOH MOJENH JUIA CHTYAINH ITPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cooreerctBHH ¢ Tpefopammamvi DI'OC COO K MaTepHaIkHO-
TeXHIMecKoMy oOecneueHno Yy4ueOHoro Iponecca 0a3o0BRII YpOBEHR Kypca
(pH3HKH Ha ypoBHe cpeHero obuiero o0pa3oBaHid A0IAeH H3YUAThCA B YCIOBHAX
TpeIMeTHOTO KaOHHeTa (PH3INKH IUIM B VCIOBHAX HMHTETPHPOBAHHOIC KaOHHeTa
TpeIMeTOB €CTeCTBEHHO-HAYUHOTO LNKTa. B KabmHeTe (H3MKH JOTKHO OBITH
HeoOxoumoe nabopaTopHoe OOOpPYAOBAHHE [UIA BHIIONHEHHNA VEA3aHHEIX B
TporpaMMe 1o (pH3MKe yUeHMUeCKHX IMPakTIUecKnx paboT H JeMOHCTPAIIOHHOE
oBopyIoBaHHE.

JeMoHCTpaImioHHOe OOOpyHoBaHHe QOpPMHpPYETCE B COOTBEICTBHH C
TMPHHIHIIOM  MHHHMATBHON  JOCTATOYHOCTH H  O0ECHEUYHBAET IIOCTAHOBKY
TMePeUHCIeHHEIX B IIpOrpaMme TI0 (PH3HKe KIFOUEBBIX JEMOHCTpAIiii uis
HCCIEOBAHNS  H3yYAeMBIX  SBIEHHIIT W  IIPOLECCOB, SMITHPHYECKHX 1
(yHIaMEHTAIBHBIX 3aKOHOB, HX TeXHHYECKIX ITPHMEHEHHII.

JlabopatopHoe oOopyjopaHie [UId YUeHHUECKIX MpakTHYecKHX pador
GopyuipyeTca B BHJle TeMaTHYeCKHX KOMIUIEKTOB H oOecreunBaeTcad B pacuéTe
OHOTO KOMIUIEKTa Ha JBYX oO0yuarommxcd. TeMaTHUecKHe KOMIUIEKTEHI
nmabopaTopHOoro OCOpPYIOBaHHA JOMAKHEL OBITH TOCTPOEHEI HA KOMIUIEKCHOM
JCTIONB30BAHMN AHATOTOBEIX M IH(POBHIX IPHOOPOB, 4 TaKKe KOMIBIOTEPHBIX
M3MePHTETLHEIX CHCTEM B BHJIe II()POBEIX 1a00paTOPHIl.

OCHOBHBIMH IeTAMI H3VUeHHS (I3MKH B 00IeM 00pa30BaHnH BIAHTCA:

« (opMEpOBaHHE HHTEpPeca H CTPeMIEHHA OO0yYAKINHXCI K HAyUHOMY
H3VYEHHE) TPHPOJEIL, PA3BHTHE HX HHTEIEKTYATBHBRIX H TBOPYECKIX
crroco0HoCTelT,

» Pa3BHTHE TIPeJICTABIEHINT 0 HayuHOM MeTO/le MO3HaHNA H (OPMHPOBaHHE
HCCIeJ0BaTeh CKOrO OTHOIIEHILA K OKPYKAIOIIHM ABIEHHLAM;

« (opMIpOBaHIE HAyMHOIO0 MHPOBO33PEHHA KAk pe3ynbTara H3ydeHIs
OCHOB CTPOEHII MaTepHH I (yHIaMeHTATEHEIX 3aKOHOB (PI3HKIL,

» (QopmipopaHile YMeHHiIl OOBACHAT, ABIEHHSA C  JICIIOIb20BAHIEM
()I3Mde CKILX 3HAHTIT H HAYUHEIX JOKAa3aTelIbCTE;

« (QopMIpoBaHHE INpeJCTABNEHITI 0 PomH (JH3HKH T4 PasBHTHA JIPYTHX
eCTeCTBeHHBIX HAayK, TEXHIEHN I TeXHOIOTHIL.

JocTmkeHNne 3THX Heneil oDecreunBaeTcd pPelIeHHeM CIeQVIONIHX 3a1ad B

MpoLecce M3yYeHId Kypca (PI3HEN Ha YPOBHE cpejHero obuero oopa3oBaHmg:



o IpHOOpeTeHHe  CHCTeMEI  3HaHWiI 00 oOmmx  (pI3mIyecKix
3AKOHOMEPHOCTAX, 3AK0HAX, TeOpHIAX, BEIIFOYAd  MeXaHHKY,
MONEKVILIPHYE0 (DH3NKY, 9NeKTPOJAHHAMNKY, KBAaHTOBYI (H3INKY N
3TIeMEHTEI ACTPOQ 3K,

« QopMHpORaHME YMEHHIT TPHMEHATH TeOpeTHYeCKHe S3HAHHA Ui
OOBACHEHIA (H3MYECKHX SBIeHHiT B INpHpoJe H UM NPHHATHA
NpaKTHYE CKILX Pelle Il B TIOBCE THE BHOI AKH3HIH,

« OCBOEHHE CIOCO0DOB pelleHNd pasIHYHBIX 3aJa4 ¢ ABHO 3aJaHHOI
(H3MYeCKOl MOJENbI0, 3ajad, IOApa3yVMEBAaIINX CaMOCTOATeIbHOE
Co3aHMNe (PH3MYECKON MOIEIH, aJeKBaTHOI YCIOBHAM 3a/IauIL,

o IIOHNMAHNE (H3MYeCKNX OCHOB H IIPHHIMIIOB JelCTBHSA TeXHHYeCKHIX
YCTPOICTE H TeXHOTOTHYeCKIX TIPOIECCOR, HX BINIHIA HA OKPYEAMIITYI0
Cpeny:

« OBNAaJeHHe MeTOJaMH CAMOCTOATEIBHOTO IUIAHHPOBAHNA H IIPOBejeHHA
(pH3IMYeCKHX SKCHEPHMEHTOR, aHATH3IA H HHTEPIpeTAlHH HHdOopMAaIlm,
OIpe/ieN e HI A JIOCTOBEPHOCTH MOMYYEHHOT O Pe3yILTATA,

» CO3JIAHHE YCIOBHIT I pa3BHTHSA YMEHHIl IIPOEKTHO-HCCIEIORATE L CKOIL,
TBOPYECKOI JIe ATENBHOCTH.

Ha m3ayuenne ¢m3nkn (Da30BEOT YPOBEHB) HA YPOBHE cpe/iHero oOImero
oOpa3zopanna oteomnTcA 136 yacop: B 10 Kmacce — 68 uacos (2 yaca B Hele0), B
11 K1acce — 68 Huacor (2 yaca B HeJIelo ).

IIpemraraeMsni B mporpamme Mo (H3NKe IepedyeHbs Ta0OPaTOPHEIX W
TpaKkTHUecknx paboT #ARIAeTCA peKOMeHIOBAHHBEIM, VUNTels [enaeT BHIGOp
TMpOBeJeHNA Ta0OpaTOPHEIX paloT M ONBITOB C VYUYETOM HHIHEHTYATEHBIX
ocobeHHOCTell 00VUArIIHXC.



COAEPKAHHE OBYYEHHA
10 KVIACC

Paszgen 1. PH3HKa H MeTO/bI HAYYHOTO MO3HAHHA

@uimka — Hayka o npHpojge. HayuHele MeTOJBI ITO3HAHHA OKPYAAKIIETO
Mipa. Ponbk  SKcepHMeHTa H  TEOPHH B ITPOIEcCe IO3HAHHS IIPHPOJILL.
DKCIIepPHMEHT B (H3HKE.

Mopemipopanse (HINUYeCKHX ABIEHHI H IpoleccoB. HayuHble IHIIOTe3H.
@HU3MYeCcKHe 3aKOHBI M TeOpPHH. I paHMIEl IPHMEHIMOCTH (PH3MIeCKHX 3aK0HOE,
[T pHHITHIT COOTEETCTEHA.

Poms n Mecto ¢m3ukn B (OPMHIPOBAHII COBPEMEHHOI HAYUYHON KapTHHEI
MHpA, B MPAKTHYECKOH JedTe TbHOCTH T Jef.

Hemoncmpaipiu

AHamoropele H IM@QPOBEE HWIMEPHTEILHEIE INPHOOPE, KOMIIEKOTEPHEIE
JIATUIKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanmueckoe aBHEeHHe. OTHOCHTEILHOCTH MeXAHHUYECKOIO JIBHAKEHILS.
CHcTeMa oTcuéra. TpaekTopii.

IlepemereHie, CKOPOCTE (CpelHAA CKOPOCTh, MTHOBE€HHAd CKOPOCTHE) H
VCKOPEeHIe MAaTepHATBPHON TOYKH, HX IPOEKIH HAa OCH CHCTEMBI KOOPIHHAT.
CrnoxeHne MepeMeIe I H CTOKEHHE CKOPOCTEIL.

PasHOMEpHOE H PaBHOVCKOpPEHHOE TNpPAMONNHeIIHOe BHEeHHe. [ padmim
3ABMCHMOCTH KOOPJHHAT, CKOPOCTH, VCKOpPeHHZ, NYTH H IIepeMelleHH
MaTePHATEHON TOUKH OT BPeMEHI .

CerobojHOe T1ajleHe. YCKopeHHe cBoOOHOTO MajIeHH .

KpuponnHeiiHoe JBHAeHHe, J[BHKeHHe MATEePpHAILHOH TOYKH 110
OKPYAHOCTH ¢ MOCTOSHHO 110 MOV CKOPOCTRI0. YTIOBAsg CKOPOCTH, IHHEITHAS
ckopocTs. [lepron i yactora oOpalueHis. I[eHTpOCTpeMITENEHOE YCKOPeHIE.

TexHmyeckie VyCTpoiicTBA H IPaKkTHYeCKOoe IIPHMEHeHIe: CIIHIOMET],
JIBIKEHIE CHAPAIOB, IIEIHEIE M PEMEHHEIE T1€ PE [IAYH.

Hemoncmpaipiu

Mopgems cHcTeMEI OTCUETA, HIUIFOCTPAIHS KHHEMATHYECKHX XapakTepHCcTHE
JBIKEHIIA.

IIpeoGpazopaHie JBIAEHHIL C MCIIOIE30BAHIIEM IIPOCTELY MEXAHIIMOR,

Tlaenne Tel B BO3AVXE H B paspexeHHOM IIPOCTPAHCTEE.

HaGmroienie ABHKeHHS Tela, OPOLIEHHOTO II0J] YITIOM K TOPH3OHTY H
TOPHIOHTAILHO.



H3mepeHte yeKopeHIA CBOOOIHOTO MAeHHA.

HarrpapneHne cKOPOCTH IIPH JBIGKEHHIH 110 OKPVAHOCTH.

Vuenuecxuil sxcnepiimernt, nabopamopHsie pabonivi

H3yueHHe HEPABHOMEPHOIO JBHAEHHA C IENbH OIPeJIeleHHd MIHOBEHHOIT
CKOPOCTH.

Hccenejopanie COOTHOIUEHHA MeXJY IIVTAMH, IPOIJIEHHBIMH TelIoM 3a
MOCHEOBATENbHEIE PABHBIE IIPOMEERYTKH BpeMEHH IIPH PAaBHOYCKOPEHHOM
IBIAEHITH ¢ HAaYATbHOM CKOPOCThIO, PABHON HYIIO.

HsyueHne OBIDKeHIA IIAPHKA B BA3SKOH KHIKOCTH.

H3yuenne IpHKeHHI Tela, OPOIIEHHOTO TOPHIOHTATLHO.

Tema 2. Junamura

IIpmsipmn = oTHOcHTeTBHOCTH  l'ammmed Ileperiii  3akoH  HEROTOHA.
IHepIHATEHEIE CHCTEMEI OTCUETA.

Macca tena. Crma. [IpHHITHII cyITepIriosHIHH cHI. BTopoll 3akoH HrroToHA
JuI MatepHaTsHON ToukH. Tpernit 3axkon HeloToHA [U18 MATEPHALHEIX TOUEK.

3aKoH BceMHpHOro TtaroreHnd. Cmna TaxkecTH. I[lepeas KocMuueckad
CKOPOCTE.

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

Tpenne. BHIEI TpeHHA (MOKOMA, CKONbLKEHHA, KaueHnd). Crua TpeHna. Cyxoe
TpeHHe. CHila TpeHHA CKONBEKEHIA H CIUIa TpeHnd Nnokod KoaddpuipgieHT TpeHs.
CHna cCONMPOTHBIIEHHA MPH JBH/KEHHH Tela B JKHIKOCTH HIH rase.

ITocTymarensHoe H BpaliaTellbHOE JBIKeHHEe a0COMHTHO TBEPIOTO TElA.

MoMeHT CHIEI OTHOCHTEIRHO OCH BpamieHmd. I[Imeuo cmie. Ycmaoeng
PaBHOBECHA TBEPIOTO Tela.

TexXHHUeCKHe VCTPOICTBA H IPAKTHYECKOE ITPHMEHEHHEe: ITO/IIFITHIEH,
JBHAEHIE HCKYCCTBEHHEIX CITYTHHKORB.

JMemoncmpapiu

SpneHne HHEPIHH.

CpaBHeHHe Macc B3aHMOJIefC TBYROIIIX Tell.

Bropoii 3akox HeroToHa.

H3amepenrne cHiL.

CloxeHHe CHIL.

3aBHCHMOCTE CHIIBI VIIPYTOCTH OT Jled)OpMALIHH.

HepecoMocTs. Bec Tena IIpH VCKOPEHHOM ITOABEME H ITAJIEHIH.

CpapHeHHE CHI TPEHHA ITOKOA, KaUeHHd H CKOIbKEHH L

YCIOBHA pAaBHOBECHA TBEPIOTO Tela. BH/IEI paBHOBECHS.

Vuenuuecxuii axcnepisennt, 1abopamoprsie pabomnist

H3yuenne aemEeHHd Opycka 10 HAKITOHHOH TUIOCKOCTH.



HccnemoraHne 3aBHCHMOCTH CHII VIIPYTOCTH, BOSHHKAKINIX B IPVEHHE I
pe3rHOBOM 00pasie, oT X AedopMAITII.

Hccnegorpanne VYCIOBHIT papHOBECHd TBEPAOro Tela, HMERIETO OChH
BPAaIeHIA.

Tema 3. 3aKonvi cOXpaAHeHIA 6 MEXAHIUKE

Harmyniee MaTepHaNbHOH TOYKH (Tesa), CHCTEMBI MATEPHANBHBIX TOUEK.
HMimynbe cHIBI H H3MeHEHHE HMITyJIbca Tela. 3aKOH COXpaHeHHA HMITYIIbCa.
PeaKTHBHOE JIBHK EHIE.

Pabota crurel. MOITHOCTE CHIIBL.

KuneTHueckasd SHeprnd MaTepHATBHOH ToukH. TeopeMma 00 H3MeHeHHH
KHHETHYECKOH 3HEPIHH.

IToTeHIHABHAL SHEPIHA. IToTeHIATEHAL SHEPrHd VIIPYTO
nedopmiiporaHHOll  npyEHHEL.  [loTeHUHankHad  SHeprud Tena  BOMIM3N
TIOBEPXHOCTH 3eMIIH.

TloTeHIHaMEHEIR H HENOTEeHIHATEHEIE CHIIEL. CBI3b paboTHI
HEIOTEHI[HANBHEIX CHII ¢ H3MEHEeHHeM MeXaHH4ecKoil SHePrHM CHCTEMBI Tell.
3aKOH COXpaHeHHd MeXaHHYe KO YHePIHH.

Y1pyrie H HeYIIPYTHe CTOKHOBEHHA.

TexHmueckie ycTpoficTBa H NpaKTHYECKOe NpPHMEHEHHe: BOJOMET, KOIEp,
MPY EHHHBI MTHCTONET, JBHKEHHE PAKET.

Lemoncmparun

3aK0H COXpaHeHH T HMITYIIbCA.

PeakTiHeHOE JBIAKEHIIE.

Tlepexop MOTeHIIHATTEHOI SHEePIHH B KHHeTHUeCKYI0 I 00paTHo.

Vuenueckuil 3KcnepiMennl, 1abopamopHsie paboniv

H3yuenne abCONMKTHO HEYIIPYIoro yjapa ¢ IOMOIIBE JBYX OJHHAKOBEIX
HHTAHEIX MASTHHEKOB.

Hcecenepopanne cBa3n padoThl CHIBI ¢ H3MeHeHHeM MeXaHH4YecKOoi 3HeprHH
Tella Ha MpHMepe pacTaEKeHHS Pe3HHOBOIO EKIYTAa.

Paszpen 3. Mosekyasipuas (pH3HKa H TEPMOJHHAMHKA

Tema 1. OcHOGbL MONEKYIAPHO-KIUHENMILYE CKOIL MEOPILIL

OCHOBHEIE TONOKEHHA MONEKYIIPHO-KITHETIYECKOH TEOPHH H HX OIEBITHOE
obocHoBanne. BpoyHoeckoe meHkeHHe. [nddysma. XapakTep HIBHAEHHA M
B3aHMOZENCTBHA YACTHI[ BelecTBa. Mogemi cTpoeHHA rasoB, KHIKOCTEH H
TBEPABIX Tell H 00bACHEHNEe CBOMICTE BelleCTBA HA OCHOBE STHX Mofenell. Macca i
PasMeprl MoNeKyI. KornuecTeo BelmiecTRa. [locToAHHAL ABOTaIpo.

Tennoroe pagHorecHe. Temmeparypa H eé maMmepenne. [IIkana TeMieparyp
Ienscug.



Mopgems mpgeanbHoro raza. OCHOBHOE  VpPaBHeHNE  MOIEKVIAPHO-
KHHeTHYECKOIl TeopHH HIAealkHOro rasa. AOCOMIOTHAad TeMilepaTrypa Kak Mepa
cpejHell KHHETHUEeCcKOil SHeprmi TeIUIOBOrO [IBHAKeHHS uacTmi raza. Illxama
TeMmmeparyp KensenHa. ['a30BEIe 3aKOHEL. YpaBHeHHe MeHaeneepa—KaaneiipoHa.
3axoH JlareToHa. H3ompolleccsl B HJeaATbHOM ra3e ¢ IIOCTOAHHEIM KOJHYECTBOM
perriecTea. ['padrrieckoe ImpejicTaRleHHe H3OIPOIECCOR: H30TepMa, H3IOXOpa,
n3odapa.

TexHmueckiie ycTpoiicTBa H IIPaKTHUECKOe IIPHMEHEeHIe. TepMOMET],
OapomeTp.

Hemoncmparun

OIBITEL, JOKA3EIBAOINHE HCKPETHOE CTPOEHHe BellecTBa, QoTorpadun
MOIEKVII OPraHHYeCcKHX COeHHEeHI.

OmeITE 10 A Gy 3Hn EIKOCTE H Ta30B.

Mopems GpOYHOBCKOTO JBHEEHHA.

Mopens oneita Il tepna.

OIBITH, JOKA3LIBAOIIIE CYIIIECTEOBAHIE Me EMOIeKYIIIPHOT O
B3AHMOJIefICTBHA.

Mojeins, RO CTPHPYIOIIAd ITPHPOJLY JAABJIEeHIA ra3a Ha CTEHKI COCY/Ia.

OIBITRI, TUDIIOCTPHPYIONIHE YpPaRHEHHe COCTOAHHA HJEANRHOTO Trasa,
M3 0IPOIECCEHL.

Vuenuneckuil 3xcrepisennt, nabopamoprsie pabonivi

Ormpepgenenne Macchl BO3QyXa B KIACCHOI KOMHATé Ha OCHOBE H3IMepEeHINI
00BEMA KOMHATEL JABTEeHI H TeMIIepaTypEl BO3AYXa B Heil.

Hcenegopanne 3aBHCHMOCTH MeETY MapaMeTpaMIl COCTOSHIIA Pa3peAeHHOT O
rasza.

Tema 2. OcHogbl MEPMOOUHAMIUKI

TepMmoiHAMIYEecKad cHCTeMa. BHYTPeHHAS 3HEPIHA TepMOIHHAMIYECKOI
CHCTeMEI H cIIocoOR e€ H3MeHeHH. KommiecTeo TemIoTel 0 pabora. BHyTpeHHAA
SHEPrHA  OJHOATOMHOTO  HJIealbHOTO  raza. Bl TelUIonepeiadm:
TETUIONPOBOIHOCTE, KOHBEKI[HA, H3TyUeHHe. YIelbHail TeIUIOEMKOCTh BelllecTRa.
KomimiecTBo TeIIOTH IIPH TellIoNepe/iaqe.

[Tonarne o0 ammabGatHoM nponecce. [IepBRUI 3aKOH TepPMOIIHAMIIKI.
[IpriMeHeHHe IEPEROrO 33aKOHA TEPMOIHAMHKN K H3ompoueccaM. I padideckas
HHTepIpeTamisa padoTkl rasa.

Bropoit 3akoH TepMmoiHAMHEN. HeolGpaTiHMocTs IIPOIecc OB B IIPHPOJIE.

Temmoprle  MammHE.  [IpHHIOMIEL  JeACTBHA  TEIDIOBRIX — MAIIHMH.
IIpeoOpa3opaHia 5HeprHH B TeIDIOBBIX ManmHax. KoaddmimeHT noxezHoro
neficTeiA Teruropoil mammuel. I[[uxn KapHo n ero xoadupHINIEHT TIOJE3HOTO
JIelCTRHA. DKOIOTHYeCKIe IMpolIeMEl TeII03HePT e THEH.



TexHmuyeckine YVyCTpoiicTBAa W IPAaKTHYeCKOe IIPHMEeHEHIE: JBHIATelb
BHYTPEHHer0 CropaHiA, ORITOROI XOI0MINTEHIE, KOHIHITIIOHE].

Hemoncmpaipiu

I3MmeHeHHe BHYTPEHHEH 3HEPIHH Tella IPH COBEPINEHHH pPadOoTHL BEIIET
nmpoOKn 13 OYTBUIKH IO JIefiCTBHEM CEKATOrO BO3/yxa, Harpesanme sdmpa B
TATYHHOIT TpyOKe ITyTEM TpeHHS (BHJIe0{eMOHC TPALA).

H3ameneHne BHYTPEHHEI SHEPIHH (TeMIlepaTyphl) Tella IpH TeIrionepe/ade.

Omeir mo ajmadaTHOMY PpacUIMpeHIio Bo3jyxa (ONBT ¢  BO3IIYIIHEIM
OTHIBOM).

Mopermt napoBoil TYpOHHEL, ABHTATelld BHYTPEHHETO CTOPAHIL PeaKTHBHOTO
IBHTATEIs.

Vuenurecxkuil 3xcnepisennl, 1abopamopHvie pabomnivl

I3MmepeHne yIeTEHOI TETUTOE MKOCTH.

Tema 3. AzpezamHbie cOCMOAHNA 6enjecned. Pazosvie nepexoons

TlapooGpazopanne H KoHjeHcarnsa. Hcenmapenne n xmmenne. AGCOMHOTHAS H
OTHOCHTEIBHAS BIAXKHOCTE BO3Myxa. HacenmeHHeOi 1map. YlensHad TeInoTa
napoofpazoBaHi . 3aBHCHMOCTE TEMIIEPATYPE! KHIIEHH S OT JIABIIEHIA.

Teépmoe Teno. Kpncrammnyeckie 0 aMOpgHEIe Tela. AHN3IOTPOINA CBOMCTE
KpHCTalnoB. JKHjakHe KprcTamwiel. CoBpeMeHHBIe MarepHaunl. IlnaBnenmne n
KpHCTaLIN3aIA Y ebHad TennoTa ruasnerns. CyOmmvantis.

YpaBHeHHe TeIIOBOTO DalnaHca.

TexHmueckie VCTpOMCTBA H IPakKTHYECKOe IPHMEHEHHE: THIPOMETP M
TICHXPOMETP, KATOPHMETP, TEXHOIOIHN NMOTYUYEHNI COBPEMEHHEIX MAaTEPHAIIOB, B
TOM UICIIeé HAHOMATePHATOB, I HAHOTEXHOIOTHH.

Hemoncmpaipiu

CRoOIICTBA HACRIIEHHEIX ITapoB.

KuneHme nmpH MOHHEEHHOM JABIEHHIL.

Crnioco0sI H3MepeHH I BIaKHOCTH.

Habmiojienne HarpepaHHA H IDIABICHIA KPHCTAIUIHYECKOTO BEI[ECTRA.

JleMOHCTpaInia KPHCTALIOB.

Vyeniriecxuil axcnepumenm, nabopanopruie pabonisi

H3mepenne OTHOCHTETRHOMH BIaKHOCTH BO3IYXA.

Pasgen 4. DnekTponHaAaMHKA
Tema 1. Dnekmpocmamura
ONeKTpHzamHd Tel ONeKTpHYeckIdml 3apaa. J[ea BHIA 3TeKTPHYECKHX
3apAnoB. IIPOBOTHNEI, MIEIEKTPHEH H IOXYVIPOBOMHNKH. 3aKOH COXpPaHEHMT
HMeKTPHYECKOro 3apaa.
BzanmoeiicTeie 3apajoe. 3akoH KyinoHa, ToueuHENl aTeKTpHYecKIHl 3apajl.
DHeKTpHyeckoe T1one. HanpakEéHHOCTE aneKTpHueckoro rmond. [IprHIpLn



CYIIEPITOIMIIH 3MeKTPHYeCcKHX ITolefl. JIMHIH HaMpaKEHHOCTH 3IeKTPHUYECKOTO
TIoM4.

PaGora cmm  anexrpocTarHueckoro  mond.  IloTenmman.  PasHocTs
MOTEHIHATOB. [IPOBOJHHEH H [JHANEKTPHKH B 3IeKTPOCTATHYECKOM IIOITE.
JmanekTpHyeckas IMPOHHIAe MOCTh.

DNeKTPoEMKOCTE. KoHjeHcaTop. DIeKTPOEMKOCTE TUIOCKOTO KOHJIeHcaTopa.
OHeprus 3apsokeHHOro KoHAeHcaTopa.

TexHmueckie ycTpolicTBa H IIpakTHUeCKOe I[PHMEHEHHE 3IeKTPOCKOIL,
MeKTPOMETP, 3NeKTpocTaTHYecKas 3allliiTa, 3a3eMIeHHE 3JIeKTPONpHOOpOB,
KOHJIEHCATOP, KOIMHPOBAILHEIN AINIAPaT, CTPYHHEIN IIPHHTEP.

Hemoncmpaipiu

YCTpOICTEO H IIPHHITHII AeHCTEHA 3TeKTPOMETPA.

BianMo/eiicTEHe Ha3MeKTPH3O0BAHHELX Tel.

DNMeKTPHYECKOE TI0NIe 3apAKeHHRIX Tell.

TIpOROTHHKH B 3JIeKTPOCTATHYE CKOM ITOTIE.

DNeKTpocTaTHUYECKad 3alHTa.

JIHAIeKTPHEH B 37IeKTPOCTATHYECKOM IOTIE.

3aBHCHMOCTE  3TMeKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAa/H
TUTACTHH, PACCTOAHIA Me &y HUMH H JHAIeKTPHYe CKOI ITPOHHIIAEMOCTH.

DHeprus 3apsoKeHHOro KOHAeHcaTopa.

Vuenumeckuii sxcnepumennt, nabopamoprsie pabonivi

H3MepeHHe 3EKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannsii 31ekmpudeckitit mox. Toxu 6 pasaudnsix cpedax

ONeKTPHYECKHII TOK. VYCIOBHA CYIMECTBOBAHHA 3MeKTPHYECKOrO TOKa.
Hcrourmsm Toka. CHira Toka. [1ocTOAHHEI TOK.

Hampaxenne. 3aKoH OMa JUId yUacTEa I[EITH.

ONEeKTPHYECKOE CONMPOTHBIEHHE. Y/IENBHOE CONPOTHRIEHHE BeIlecTRa.
[Tocne gopaTensHoe, NapawiellbHOe, CMeIIaHHOe ¢Ooe/JIHe HHe IPOBOHHKOR,

Pabora snexrpuyeckoro Toka. 3akon J[xoyng—-Jlennma. MomHocts
3NEKTPHYECKOIO TOKA.

DNeKTPOBHAYIIAA CHIa H BHYTpPeHHEe COIPOTHRIEHHE HCTOYHMKA TOKa.
3axoH OMa I8 IIOTHOM (3aMKHYTOI ) 30IeKT pHYecKoll e KopoTkoe 3aMEIKAHIE.

ONeKTpOHHAA  INPOBOOMMOCTE  TBEPABIX  METATIOB. 3aBHCHMOCTE
COIPOTHEIIEHHT META/UIOR OT TEMITEPATYPEL. CBePXIIPOBOIIMOCTE.

ONMeKTPHUYeCKHIT TOK B BaKyyMe. CBOMCTEA 3MEKTPOHHELX ITYUKOE.

TToMyIIPOBOTHIKH . CoOcTBeHHA H I[pHMecHAS TPOBOJHMOCTE
TOTYIIPOROTHHKOB. CROICTRA p-ni-Niepexofa. [1onynpoRoHHKOBREIE IIPHOOPEL.

DNeKTPHYeCKHII TOK B pacTBOpax H  pacilaBax  3JIeKTPOIHTOB.
DNEeKTPOIHTHYECKAd J{HCCOIHALIA. DIeKTPOIH S,



ONeKTpHUeCKIIT TOK B Trasax. CaMOCTOATENRHEDI H HeCcaMOCTOATeNbHEIIT
pazpan. Momamnd. ITmazma.

TexHHYecKHe VCTpoiicTBa H TPAKTHUECKOEe TIPHMEHEHHe: aMIepMeTp,
BONBTMETP, PEOCTAT, HCTOUHHKH TOKAa, 3IeKTpPOHArpeRaTelNbHBIe IIPHOOPEL,
AMEKTPOOCBETHTENLHEIE ITPHOOPEI, TEPMOMETP CONMPOTHRIEHHS, BAKYYMHEIN O,
TEPMHCTOPSE! H (DOTOPE3HCTOPSI, IOIYITPOBOIHIKORBLT /IO, TaTbBaHHKA.

Lemoncmparpuu

Hamepenne CHIH TOKa H HATPAKEHILA.

3aBHCHMOCTE CONPOTHEIEHHA IIMHAPHYECKHX NMPOBOJHHKOE OT [UINHEL,
TUTOIIATH TTONEPEUHOTO CEUEHHA H MaTepHana.

CMeIIaHHOE COeIHHEHTE IIPORBOTHHEKOB.

IIpaMoe mH3IMepeHHe SIEeKTPOABIDEVINEN CHIBEI. KOpPOTKOE 3aMEIKaHHE
TAMLBAHHYE CKOTO 37IEMEHTA H OIeHKA BHYTPEHHETO COITPOTHRIIEHH.

FaBHCHMOCTE CONPOTHBIEHHA METAUIOR OT TEMITEPATYPEL

TIpoROIMOCTE 3MEKTPOIHTOR.

Hcxporoit pazpsji 1 IIPOBOIHMOCTE BO3IVXA.

OHOCTOPOHHAL ITPOBOIHMOCTE J(HO/A.

Vuenumeckuil axcnepisennt, nabopamoprsie pabonisi

Hayuenie cMeIIAHHOT O COe/IHHEHHA Pe3HCTOPOE.

I3mepeHie 3MeKTPOABIAYINEN CHIBI HCTOYHHKA TOKA H €TI0 BHYTPEHHETO
COIPOTHRIIEHHA.

HabnroeHne 31eKTpoIn3a.

MexnpeIMeTHBIE CBAIH

H3yuenne xypca ¢m3ukn Gazororo ypoeHA B 10 Kimacce ocylecTBISeTCH C
VUETOM COJEpPAEATENBHEIX MEATpeIMETHEIX CBA3€l ¢ KypcaMu MAaTeMaTHKH,
OHOIOIHH, XHMHH, Teorpaduin i TeXHOIOT HH.

Mescnpeomemnvie nowamuA, CBA3AHHEIE ¢ H3VYEHHEM METONOB HAYUHOTO
TO3HAHNA. ABNEHHe, HayuHeIfl Qakxr, rumoresa, (usmdeckas BeNHUNHA, 3AKOH,
TeopHd, HaOII/IeHHe, IKCIIePHMEHT, MOJIeIHPOBAHNE, MOJIENs, H3MEPEeHTIE.

Mamemanueca: pellleHHe CHCTEMEI YpapHeHIOl, HHeliHad ) YHKIIA,
napabona, rimepdona, X IpaHKH I CBOMCTEA, TPHTOHOMETPHYECKHe (PYHKIIHH:
CHHYC, KOCHHYC, TAHTEHC, KOTAHTe€HC, OCHOBHOE TPHI OHOMETPHYECKOE TOKEIECTRO,
BEKTOPEI H HX MPOEKI[HH HA OCH KOOP/IHAT, CIOKEHIE BEKTOPOB.

Buonoecua: MexaHiyeckoe JBIKeHHe B EHEBOI mprpoje, middy3ma, ocMoc.
TeIM000OMeH XHBEX OPTaHI3MOB (BHJBI TEILIOIEpeJaull, TeIUIOBOE PARHOBECHE ),
MeKTPHYECKIE TRIEHH S B EKHBOI MPHPOJIE.

Xumua: ICKpeTHOE CTPOEHHE BEIeCTBa, CTPOEHHE aTOMOR H MOIEKYT, MOIb
BEIeCcTBa, MONAPHAd MACCA, TEIUIOBBIE CBOHCTBA TBEPABIX Tel, EHIKOCTell I



Ta30B, 3MeKTPHYeCKHEe CBOMCTBA MeTAIOB, 3MEeKTPOTHTHYECKAS JICCOIHAIL
TalbBaHHEA.

TI'eozpaghua: BIAKHOCTE BO3TYXA, BETPHI, GapOMETp, TePMOMET].

Texnono2ua: TpeoOpa3oBaHHe JBIKEHHI C HCIIOMb30BAHHEM MeXAHH3MORB,
VUET TPEHHS B TeXHHKe, IOJIIMIHIKH, HCIONL30BAHHE 3aKOHA COXpPAHEHHS
IMITYIIECA B TeXHHKE (pakeTa, BOJOMET H JIpyrHe), JBHTATeNh BHYTPEHHErO
cropaHmd, napoead TypOHHA, ORITOROMN XOMOMMIBHHK, KOHHMIIHOHED, TeXHOIOIHH
IMONYYEHHA COBPEMEHHBIX MAaTepHaloB, B TOM MHCIe HAHOMATepHANOB, H
HAaHOTEXHOIOTHH, 3MeKTpocTaTHYecKasd 3alliiTa, 3a3eMIeHHe 3IeKTpPonpHOOpoR,
KCepoKC, CTPYIHEIIT IIPHHTED, 3NIeKTPOHATPEeRaTEeTbHEIE npHOOPEL
3MeKTPOOCBETHTELHEIE TIPHOOPE!, TaTsBAHIKA.

11 KJIACC

Paszgen 4. DnekTpoJHHAMHKA

Tema 3. Maznummoe none. I1eKmMpoMasHIMHAA HHOVKIILA

TlocTogHHEIe  MarHuTE.  B3anMojeiicTBHe  IOCTOAHHEIX  MAarHHTOR.
MarmnTHOe mone. BexkTop MarHHTHON HHIYKIH. [IpHHIINIT CyIepIiosHIfT
MATHHTHEIX TIOTed. JINHHH MarHHTHON HHAYKIHH. KapTHHa IHHIA MarHHTHOM
HHYKI[HH ITOJA ITOCTOAHHBIX MATHHTOB.

MarunTHOe TII07I€ IPOBOAHMKA ¢ TOKOM. KapTmHa mMHHA HHIYKIHHA
MATHHTHOTO IONIA JIHHHOTO IPAMOTO IPOBOJHHEA H 3aMEKHYTOTO KOJIBIEBOTO
TIPOBOTHHEA, KaTYIIKH ¢ ToKOM. OIBIT OpcTeaa. B3amMoaelcTEHE TMTPOBOJHIKOE C
TOKOM.

Cuma Amiepa, eé MOIYIIE H HANTPpaBIeHHE.

Cuina JlopeHna, eé MOIYIs U HapaBleHHe. [[BHKeHIe 3apoKeHH Ol Uac THI[E
B O/THOPOJTHOM MATHHTHOM Tole. PaGoTa cusl JIopeHna.

SBneHne SNMEKTPOMATHHTHON HHAVKIHH. [loToK BexTropa MATHHTHON
HHIAVKI[HH. DIeKTPOJABHAVINAL CHIA HHIYKIHH. 3aKoH 3JIeKTPoMAarHHTHOI
HHOyKIpH Dapazes.

BuxpeBoe 3lIeKTpHUYECKOe I10Ne. JIEKTPOABHEYINAA CHIA HHIYKIH B
TMPOBOTHHKE, JBHAVIINEMCH IIOCTYIIATENLHO B OTHOPOSHOM MAarHHTHOM TIOTIE.

IIpaemmo Jlenma.

HHAYETHEHOCTE. SlBMeHHe CaMOMHAVEIIOL. OJIeKTPOJABHAYINAL CHIIA
CAMOHHTVKI[IH.

OHepPrud MATHHTHOTO TIOMA KaTVIIKH C TOKOM.

ONMeKTPOMATrHIITHOE ITOJIE .

TexHHYeCcKHe VCTPOHCTBA H IPaKTHYECKOe IIPHMEHEHHE: ITOCTOSHHEIE
MAarHHTEl, MEeKTPOMArHHTEL, MEeKTPOJBHTATEN:, VCKOPHTEIH 3leMeHTAPHBIX
YACTHI[, HHYVEI[HOHHAL ek,



Hemoncmpaipiu

OmeIT 2pcTema.

OTKIOHEHHE 3MeKTPOHHOT O MYYKA MATHHTHEIM T1OJIEM.

JIFHII HHIYKIIH MATHHTHOTO IO,

BzanMoeiicTeHe JBYX NMPOBOJHHKOE ¢ TOKOM.

Cuma Amiepa.

Jeficteme cnmsl JIopeHIla Ha HOHEI 2MeKTPOIHTA.

Apnenne 2MeKTPOMATHHTHON HH TYKINIH,

IIpaemro Jlenma.

3aBHCHMOCTE 3MEKTPOABIAVINEN CIUIBI MHIVEIIN OT CKOPOCTH HM3MeHEHId
MATHHTHOTO IIOTOKA.

SlpTeHIe CAMONH TVKIHH.

Vuenuecxuil sxcnepuMennl, 1abopamopHsie pabonivi

H3yueHie MarHHTHOTO IO KATYIIKH ¢ TOKOM.

Hecneposanmue JeficTRHS IIOCTOSHHOTO MAIrHHTA HA PAMKY C TOKOM.

Hecneopanne SBIeHHS 3MeKTPOMATHHTHON HH JTYKIHH.

Painen 5. KoleDaHHA H BOJIHEI

Tema 1. Mexanureckie i INeKMPOMAHIMHBLIE KOed aHlR

KonebarensHas  crucreMa. CpolojHBle — MeXaHHYecKHe  KoxeOaHmi.
["apmormueckne xonedanms. Ilepmoz, wactoTa, amiminTyaa # aza KomeOaHHIT.
IMpy&HHHENT MaATHHE. MaTemMaTHueckInl MAagTHIK. YPABHEHHE TAPMOHIYECKIIX
kxoneOanmii. [IpeppallieHne 3HePIHI IIPH TapPMOHITYECKHX KOIe0aHIIxX.

KoneGarennHenit KoHTYp. CroOOMHEIE 57I€KTPOMArHHTHEIE KoleOaHHA B
HeaTsHOM KoneOaTeTbHOM KOHTYPE. AHATOTHA MeEIY MeXaHNYecKHMH H
MEKTPOMATHHTHEIMH KoneOanmanit. Dopmyrna TomcoHa. 3aKoH coXpaHeHHS
SHEPruH B HJeATEHOM Kolle5aTe ThHOM KOHTY]E.

TlpejpcraBnenne o 3aTyXawIMX KoneOaHuax. BRIHYKIEHHEIe MeXaHHuecKie
KoneOannd. Pe3oHaHc. BEHYK JIEHHEIE 3T KTPOMATHHTHEIE KOme0aHmn 4,

ITepemennsiii TOK. CHHYCOMJANBHEIN IepeMeHHBIN TOK. MoIIHOCTE
MePeMEHHOI0 TOKA. AMIUINTYIHOe H [efiCTBYIOIIee 3IHAUeHHE CIUIBL TOKAa H
HAIPAKEHA.

Tpancdopmartop. ITpon3eoacTeo, IMepegavya M MOTpeOlIeHIe 3TeKTPIHMeCKOM
JHEPIHH. DKOMOIHYeCKHE PHCKH IIPH NMPOH3BOJICTEE NMEKTPO3HEpPIrHIN. KyIneTypa
HCIIONB30BAHNA 3MEeKTPOIHEPIHH B IOBCETHEBHOI KH3HIL.

TexHmyeckHe YCTpolicTEa H NpaKTHYeCKOe IIPHMEHEHHE: STeKTPIHYeCKIIT
3BOHOK, T€éHepaTop MepeMEeHHOTO TOKA, IHHIH 3IeKTpollepeaay.

Hemoncmpaipiu

Heenegopanne IapaMeTpoR KoneOaTeldbHOIN CHCTEMEl (IMPYEHHHEIL IUIH
MaTeMaTHYe CKHIT MaATHHK).



HaGnroeHne 3aTyXaronx KolebaH .

Hccnenoranie cBOTICTE BRIHYE e HHBIX Kolle GaHIi.

HaGnto/ieHne pe3oHaHca.

CrOOO/IHEIE ANMEKTPOMATHHTHEIE KOTe0aAHHA.

OciwmorpaMMe!l (3aBHCHMOCTH CHIIBI TOKA H HANpSKeHHns 0T BPeMeHH) s
3MeKTPOMATHHTHBIX KOneOaHHil.

PejoHaHc TMpH IIOCIEJOBATENBHOM COEIHHEHHH Pe3HCcTOpa, KaTyIIKH
HHIYKTHBHOCTH H KOHJIgHCATOpa.

Mopgens IIMHHH 3IeKTPoIlepe Ta‘i.

Vuenumeckuii axcnepumennt, nabopamopruie pabonivi

Hccnepgopanne 3aBHCHMOCTH IePHOIA MATEIX KoleOaHMIl I'py3a HA HITH OT
JUTHHEL HHTH H MAacchl Tpy3a.

Hccnegopanne IlepeMeHHOTO TOKAa B I H3  IIOCIEJOBATENLHO
COeHHEHHEIX KOHEHCAaTOPa, KaTYIIKH H Pe3HCcTopa.

Tema 2. Mexarudeckie i 31€KMMPOMAZHITNHBIE 6 0JIHBI

Mexanmnyeckne BONHBI, YCIOBHS pacnpocTpaHeHns. [lepmon. CropocTs
pacmpocTpaHeHHs H JIHHA BoiHel. [lomepeudsle W IPOJONLHLIE BOJHEL.
Hurepdepenirndg n gudpariiia MeXaHH YecKHX BOIH.

3eyK. CropocTs 3ByKa. [ poMKOCTE 3BYKa. Beicora ToHa. TemOp 3ByKa.

DNeKTPOMarHHTHEIE BOTHEL. Y CIIOBHA H3ITYYeHHA 3MeKTPOMATHHTHBIX BOIH.
BianMHad opHeHTAI A BeKTopoR E, B, V B 2/IeKTPOMArHHTHON BoIHe. CROIMCTRBA
3MeKTPOMArHHTHEIX BONH: OTpakeHHe, MpeloMIeHHe, TONIpH3aANd, THPAKIFL,
nHTepdepeHI T, CKOPOCTE MEeKTPOMATHHTHELX BOIH.

IlMxana 301eKTPOMATHHTHEIX BONH. [IpHMeHeHHe 31eKTPOMATHHTHEIX BOIH B
TeXHHKe H OHITY.

T pHHIHIIEL PAJHOCBAIN H TeleBHAeHHA. Paionokans.

DNeKTPOMArHHTHOE 3arpA3HeHHe OKPY&Karoleit cpe JIbl.

Texumyeckne ycTpoficTBa H IpaKTHYECKOe IIPHMeHeHHe: MY3bIKalbHLIe
HHCTPYMEHTEI, YIBTPA3BYKOBAs HATHOCTHEA B TeXHHKe H Me/JIfIHE, pajap,
PaIONPHEMHIK, TeIeRH30p, anTeHHa, Tenedon, CBY-mneus.

Hemoncmparuu

OOpa3zopaHie H pacIpocTPaHeHHe ITOePeYHELX H ITPOJ0IbHEIX BOIH.

KoneGnrolmeecs Teno Kak HCTOMHHK 3BYKA.

HaGnroeHne oTpaxeHId H [IPeloMIeHNd MeXaHITUeCKIX BOIIH.

Habnroenne HHTepdepeHINH H TH(PAKIIHI MeXaHITYeCKIX BOJH.

3BYKOBOII pe30HAHC.

HaGmrofieHne CcBA3H TPOMKOCTH 3BVKA M BEICOTEI TOHA C AMIUIHTYIOH H
YACTOTOI KomeSaHil.



Hccnegopanme CBOICTB 3MeKTPOMATHHTHEIX BOIH: OTpakeHHE,
TpeloMIeHHe, ITONIPH3AI, T parinid, HHTepdepeHIs.

Tema 3. Onmuxa

TeomeTprueckad ontHka. IIpsaMonnHeiiHoe paclpocTpaHeHIle CcBeTa B
oJHOpoHOoI cpee. JIyu ceeta. TouyeuHsli HCTOUHHK CBETA.

OTpakeHne CBeTa. 3aKOHBI oTpaxkeHHs ceeTa. [TocTpoeHne n300paxeHIil B
TUIOCKOM 3epKaie.

[Ipenomienie cpeTa. 3aKOHEI MpenoMIeHHd cBeTa. AOCOTIOTHEIN ITOKa3aTelnhb
nmpemomMiaeHHA. IlomHoe BHYyTpeHHee oTpamkeHme. l[IpeJenbHEIN YTOI ITOIHOTO
BEHYTPEHHETO OTpakeHI.

Jucnepcnd ceera. CIIOAKHEIL cocTaR Oenoro ceera. [[Ber.

Cobmnparolie H pacceHparlliie JIH3E. ToHkas mHH3a. (DoOKycHOe
paccTosHHe W ONTHUecKas cIla TOHKONH NHH3E. IlocTpoeHHe H3o0pakeHIONI B
CcOOHpArIIIX H pacceHBArONMX NnH3ax. @opMyla TOHKOI IHH3E. YBelHUYeHHe,
JIARaeMOe JIHH3OI.

TIpe el MPHMEHHMOCTH T€OMETPHYECKOI OIITHKH.

BomHoras ontHka. HuTepdepenmus cBera. KorepeHTHEIE HCTOUHHEH.
Yenoena HaOmMoeHHA MAKCHMYMOB H MHHHMYMOB B HHTepdepeHIHOHHOI
KapTHHE OT ABYX CHH()A3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Jundpakmmna ceera. IndpaxkipioHnas peineTka. YciaopHe HaOIomeHHA
TTAaBHEIX MAKCHMYMOB IIPH  ITAJeHHH  MOHOXpPOMATH4YeCcKOro CBeTa Ha
TH(PAKIIOHHYI0 PEIIETKY.

Ilongpmsaima ceeTa.

TexHmueckye VCTpoOICTBA H IPAKTHUYeCKOe IIPHMEHEHHE: OUKH, IIVIIA,
(hoToarmmrapar, NPOEKIHOHHEIN anmapaT, MHKPOCKOIL, TelecKoll, BOIOKOHHAA
ONTHEA, JH( PAKIFOHHAS PEIIETKA, OIAPOH T,

JMemoncmpapiu

[IpamormtHeiiHOe pacnpocTpaHeHHe, OTpakeHHe H IPeIOMIEHHE CBeTa.
OrnrrHyeckie IMpHOOPEL.

[Tonnoe pHYTpeHHee oTpaxkeHie. Moens cBeToBO/IA.

Hccnenopanne ceoiicTB H300pameH il B IHH3aX,

Mopem MITKpOCKOTIA, TENIECKOTA.

Habnroenne HHTepepeHIH CBeTa.

Habnroenne Q@ paKIHi CBeTAa.

HaGnroeHne qicrepcHil cBeTa.

TTomyueHie CrieKTpa ¢ TIOMOIIBE TTPH3MEL.

IToryuyeHHe CIeKTpa ¢ MOMOIIBK THQPAKIFOHHON PeIETKH.

Habmio/ieHe mMoIgpH3aIii CBeTa.

Vuenuecxuii axcnepusenn, nabopamoprsie paboniv



I 3MepeHIe TTOKa3aTend IMPeTOMIEHIT CTEKTA.
Hccnengorpanne cBoiicTB M200pakeHIIT B THH3AX.
HaGnroenne Jicrepcn cReTa.

Paznen 6. OCHOBBI cIeHAJIBHONH TeOPHH OTHOCHTEILHOCTH

I'paHnIfel  MPHMEHHMOCTH — KlaccHyeckoit  MexaHmkd.  ITocTymarh
CIeNHANLHON TEOPHH OTHOCHTEIBHOCTH: HHBAPHAHTHOCTH MOMYIS CKOPOCTH
CBETa B BAKYYMe, IIPHHINII OTHOCHTeILHOCTH STHIITeHA.

OTHOCHTEILHOCTE OHOBPEMEHHOCTH. 3aMe UIeHIle BPeMeHHl I COKpalleHie
JUIITHEL.

DHEPTHA H HMITYIIBC PETATHBHC TCKOI MACTIIIEL.

CEA3F MACCH ¢ 3HEprHell H IMITYIECOM PeNITHBHCTCKOH UacTHIEL. JHEPrud
TIOKO4.

Paszgen 7. KeaHTORaA PH3IHKA

Tema 1. DneMenmst KEAHMOBOI ONNILKI

@otonsl. QopMyna [D1aHka cBA3N SHEPrHH JOTOHA C ero YacToToll. SHeprud
H HMITYIILC (POTOHA.

OtxpriTHe 1 Hecneosanne doroadpderta. Onerrel A, I CTomeToRa. 3aK0HEI
¢oroadpdexta. YpapHenne IitHimTeiiHa mia doroaddperra. «KpacHada rpaHiia
oroadpdexra.

Jlaenenne ceeta. OnerTel I1. H. JleGeera.

XHMITYeCKOE JIETICTBHE CBETA.

TexHiyeckye VyCTpoilcTBAa M IPaKkTHUeckoe IpHMeHeHIe: (OTO3IeMEHT.
(oTomaTuik, conHeuHad OaTapesd, CBeTOIHOI.

JHemoncmpaipiu

@oTtoadpekT HA VCTAHOBKE C IHHKOBOIH ITTACTHHON.

Heeneoranne 3aKoHOR BHelHero goroaddexta.

CreTOHOJ,

Conneunan Oaraped.

Tema 2. Cmpoenue amoma

Mopgems atoma Tomcona. Omeitel Pezepdopga mo paccesHIo o -UACTHIL.
[InmanerapHas mopens atoMma. Ilocrymarel Bopa. H3mydyeHHe H TOITIOIIEHIIE
(poToHOR TpH Iepexofe aroMa ¢ OJHOTO YPOBHA 3IHEPIHH Ha Apyroi. BHIE
CIEKTPOB. CIEKTP YPOBHEN 3HEPTHI aTOMA BOJLOPOA.

BomHoBRe cBOficTEa YacTHII. BomHEI e bpoiina. KopImycKyIapHo-BOIHOROMH
JyamH3M.

CIIOHTaHHOE H BEIHYEIEHHOE H3TVUEHHE.
Texumueckne ycrpoficTBa H IPAKTHYECKOE IIPHMEHEHHE: CIEeKTPATLHBII
AHATH3 (CIEKTPOCKOI ), 1a3ep, KEAHTOBEIT KOMITEIOTED.



Hemoncmpaipiu
Mopens oneita Pezepdopia.
OrmpejgeneHne JIHE BOTHEL Ta3epa.
HabmroieHne MHHEITYATHIX CIIEKTPOR H3TYYeHHA.
Jlazep.
Vuenumeckuii sxcnepimenm, nabopamopHvie pabonisi
Habmroienne mHe4aToro crexkTpa.
Tema 3. Amomnoe adpo
OKCIIePHMEHTEI, IOKA3BIBAIOINIE CIOKHOCTE CTPOEHHA Aapa. OTKpEITHE
pamoaKTHBHOCTH.  OmbITel  Pesepdopma 1o onpeleleHHI0  cOCTaBa
pagHoaKTHBHOro M3MyueHHd. CpoiicTea ankda-, OeTa-, TraMmMa-H3TYUeHIHA.
Bransaune pagoakTHBHOCTH Ha KHBEIE OPraHI3MEI.
OTKpEITHe TPOTOHA H HeliTpoHa. HykinoHHas Mofels apapa I“efizeHGepra—
IHeareHko. 3apan aapa. Maccoroe UmcIo Axpa. I30TomEr.
Ambda-pacniaji. SMeKTPOHHEINT M TO3ATPOHHEIN Gera-pacmaj. I amma-
H3IyYeHHe. 3aKOH PaJHOAKTHEHOTO pacIajia.
DHEPrHs CBA3M HYKIOHOR B sjpe. S epHbie cIUIbl. JedeKT MACCEHL Spa.
Anepunie peaxtun. /leneHne H CHHTe? A/ep.
Anepuriit peakrop. TepmosnepHsni cuHre3. IIpodieMEl H IlepCIIEKTHEH
AIEPHON IHEPre THKH. JKOIOTHYeCKIe acIleK Tl ANePHOM 3HepTe THKIL
DneMeHTAPHBIE YACTHIHEI. OTKPEITHE MTO3HTPOHA.
MeToasl HAOIIO/IeHHA I PErHCTPALHH 3TeMeHTapHEIX YaCTHIL
@OyHIAMeHTANBHEE B3aHMOIeNCTEHA. EIHCTRO PH3MYeCKON KapTHHEL MHpA.
TexHmueckie ycTPOICTBA M NMPAKTHUECKOE TIPHMEHEHIEe: JO3NMETpP, KaMepa
BunscoHa, gepHLLT peakTop, aToMHad Somoba.
Hemoncmpaiju
CUéTUuiK HOHH3HPYEOIIIX YACTHI.
Vuenureckuil sxcnepumenm, nabopamopHie pabonioi
Heenemopanne TpeKoB YacTHIL (110 TOTOBRIM (poTorpadian).

Pasznen 8. DineMeHThLI ACTPOHOMHH H ACTPOPHIHKH

OTarnel pasBHTHA acTpoHOoMIH. [IpHKIagHOe H MHPOBO33PEHYECKOE 3HAYEHIIE
ACTPOHOMIHH.

Bup 3eésgHoro HeOa. Co3pe3jud, ApKHe 3BE3NEI, IUIAHETHl, HX BHIHMOE
IBHAEHIIE.

ConmHeuHad CHCTEMA.

ComHie. ComHeuHad AaKTHBHOCTE. llcTouHHk 3sHeprim ColHIa H 3BE3J.
3BE3/BI, HX OCHOBHEIE XapaKTepHCTHKH. /[HarpaMma «CIHeKTpalbHBIN Kiracc —
CBETHMOCTEY. 3BE3JEI TIABHON IOCIeJOBATENLHOCTH. 3aBHCHMOCTH «Macca —
CBETHMOCTE» JUIS 3BE3]] ITMABHOMN IOCHeJMOBaTeILHOCTH. BHYTpeHHee CTpOeHHe



3BE3]]. COBpeMEeHHEIE ITPEJCTARIEHHI O IMPOHCXOKIEHHH M 3BONOIHH COMHIA I
3BE3]T. DTAIEI EH3HH 3BE3]T.

Mmeunsrit ITyre — Hama [NamakTnka. [TomoxeHHe W JeHAeHHe CONHIA B
T'amakTHKe. THIEI raTakTHK. PaHoraTakTHKH H KBasapel. “TépHBIe IBIPEL B A1pax
rajJaKTHK.

Bceenennas Pacumpenne Beenennoii. 3akon Xa00na. PasOeranne rarakTHK.
Teopna Bonsimoro e3peiea. PelHKTOBOE HITYUEHHE.

Macirrabnas cTpykrypa Beenennoii. MertaramakTika.

Hepeménnsie npodneMbl acTPOHOMIIH.

Vuenuneckue nabmodeHua

HabnroieHna HeBOOPYAKEHHEIM TTA20M C HCIONB30BAHIEM KOMIIBHTEPHEIX
TPHIOAKEHII I8 ONpe/elle I oNoKeH IS HeOeCHEX 00BeKTOR HA KOHKPETHYIO
JaTy: OCHOBHEIE CO3Be3Hd CeBepHOIO IMONVIIAPHE H IPKHE 3BE3/IEL.

Habmroennd B Teneckon JIVHEL nnaHeT, Muaeuroro ITyTi.

Ooo0uaromee NOBTOPEHH e

Poms (QH3HKH H ACTPOHOMHH B 3KOHOMHYECKON, TEXHOIOTHYECKOI,
COIMATBHON H 3THYECKOI cepax AeITeTbHOCTH YeIOBEKa, POINb H MecTO (PH3HKH
H acCTPOHOMHH B COBPEMEHHON Hay4HOI KapTHHE MHpa, poikb (pH3HYECKON TeOPHH
B (OpMHpOBAHHH IIpeJICTABIEHHI © (H3INYECKOll KapTHHe MHpa, MecTo
(pr3recKoil KapTHHEL MHpPa B OOIEM PAIY COBPEMEHHBIX eCTeCTBEHHO-Hay'UHBIX
TIPE/ICTABIIEHHIT O MPHPOJIE.

MexnpeaMeTHBIE CBA3H

H3yyenne xypca (m3ukH 0a30BOro VPoBHA B 11 Kiacce oCYIIeCTBISETCH C
VUETOM COJEpPEATENBHEIX MeXTpeIMETHEIX CBA3€il ¢ KypcaMH MaTeMaTHEH,
OHOIIOT I, XHMIH, TeorpadHi H TeXHOIOTH.

Meosicnpeosemnovie noHamua, CBA3AHHEIE ¢ H3VUEHHEM METOJOB HAYUHOTO
MO3HAHNA. fABIEHHe, HAYYHBIN (aKT, THIIOTe3a, (JH3MYecKas BeIMYHHA, 3aKOH,
Teopid, HaOnro e e, SKCIIePHMEeHT, MOJIeIHPOBaHHe, MOJIENE, H3MepPeHHE.

Mamemanmaca:  pellleHHe CHCTeMEI VpaBHeHHI, TPHrOHOMETpPHUECKHEe
(pyHEIHH: CHHYC, KOCHHYC, TAHI€HC, KOTAaHTeHC, OCHOBHOE TPHIOHOMETPHYECKOE
TOEECTBO, BEKTOPEI H HX IPOEKIHH HA OCH KOOPJHHAT, CIOKEHHE BEKTOPOR,
IIPOHM3BO/IHEIE 3NeMEHTAPHEIX (YHKIMI, IPH3IHAKH I0JI00HA TPeyroNbHHKOR,
ompeJieneHHe TLIOLIA I IUIOCKHX (PHT'YP H 00BEMA TelL

Buonozua: 3IeKTpHUYecKHe HABIeHHS B EHBOI IpHpojde, KoleOaTelbHIe
JIBICKEHIA B KHBOI ITPHPOJE, ONTHYECKHEe ABIEHHT B KHBON IIPHPOJE, NENCTBHE
PaJHALINH HA KHBEIE OPTaHH3MEL.

Xumua: cTpoeHHE aTOMOB H MOIEKVI, KPHCTATTHYECKAS CTPYKTYPa TBEPIBIX
Tel, MexaHH3Mel oO0pa30BaHHd KPHCTAUIHYECKON PeINEéTKH, CIIeKTpalbHEIT
AHAIH3.



I'eoczpagua: MATHHTHBIE IIONROCA 3eMIN, 3ale&N MArHHTHREIX Py,
(poTochEMKA 3eMHOI TIOBEPXHOCTH, IIPe IcKa3aHie 3eMIle TPACEeHITIL

Texnonozua: JHHHH IEKTpOIlepefiad, TeHeparop IepeMeHHOro ToKa,
MEKTPOJBHIaTellb, HHAVKINIOHHAS IeYb, pajap, palolpHEMHNK, TeleBH30p,
aHTeHHa, TededoH, CBU-neus, NMPoeKIJIOHHEBI anapar, BOTOKOHHAf OITHKA,
conmHeuHas GaTapes.



INIAHHPYEMBLIE PE3VIIBTATHBI OCBOEHHA ITPOI'PAMMEBI 110
PH3HKE HA YPOBHE CPEJHEI'O OBILIEI'O OGPA3OBAHHA

OcroeHne yueOHOro mpeaMmeTa «ODH3HKA» HA YPOBHE CPEJHEr0 OOIIEro
oOpazopaHnd (0a30BBI YPOBEHE) JOAKHO OOecIeduHTs JIOCTHEKEHHE CIIeIVIOIIIX
JHYHOCTHBIX, MeTAIpe/MeTHEIX H IIPeJIMeTHEIX 00pa3oBaTeIbHEIX Pe3yiILTATOR.

JJUYHOCTHEIE PE3VIILETATEI

JINUHOCTHEIE Pe3yILTATEL OCBOEHIH yueOHOro mpeameTa « DH3NKay TOIKHEL
OTpakarlk TOTOBHOCTE H cHOCOGHOCT: OOVUAIOIIHXCH PYKOBOJCTROBATHLCS
chopMipoBaHHOI BHYTpeHHell MO3HIMell THYHOCTH, CHCTeMOH IeHHOCTHEIX
OPHEHTAI[HI, TIO3MTHBHEIX  BHYTPEHHHX  YOEKJIEHHI, COOTBETCTBYIOIIHX
TPAHIIHOHHEIM IIEHHOCTAM POCCHICKOro ofIecTBa, paclHpeHie AH3IHEHHOTO
OIBITA ¥ OIEBITA AEATENHPHOCTH B ITPOIECCE PeaATH3AINH OCHOBHEBIX HAIlPABIIEHIIT
BOCIHTATENLHOMH JIEATENRHOCTH, B TOM YHCIIE B YACTH!

1) rpakKIaHCKOro BOCIHTAHHA:

c(hOpMHPOBAHHOCTE TPa&JaHCKOI IMTO3HIHH 00yYaroIerocd Kak akTHBHOIO H
OTBETCTBEHHOI'0 WIeHAa POCCHIICKOro obIIecTBa;

TNpPHHATHE TPAMIIIHOHHEIX  oO0IfedyeloBeYeCKHX  TI'YMAHHCTHYECKHX K
JIeMOKpaTHue CKHX [[eHHOCTElT;

TOTOBHOCThH BECTH COBMECTHYIO JIeATeILHOCTh B HHTEepecax I'PakIaHCKOTo
oDIecTRA, YUACTRBOBATE B CAMOYIIPABIEHHH B 00paz0BaTEIBHON OPraHi 3alfi;

yMeHIe B3aHMOJIeiICTBOBATE C COIHAIBHEIMH HHCTHTYTAMH B COOTEETCTBHIL C
HX (DYHKIIHAMH H Ha3HaYe HHeM,

TOTOBHOCTh K I'YMaHHTAPHOH H BOJOHTE PCKOM JIEATENBHOCTH,

2) NaTPHOTHYECKOT0 BOCIIHTAHHA

chopMIpOBAHHOC T POCCHILCKOIT Tpa&TaHCKOH HAEHTHYHOCTH,
TATPHOTH3MA;

I[EHHOCTHOE OTHOINEHHE K TOCYJAApCTBEHHBIM CHMBOIAM, JOCTHKEHIHIM
poccHiTcKIX YUEHEIX B oGnacTi GH3NKH H TeXHIKH,

3) AVXOBHO-HPABCTEBEHHOr 0 BOCHIHTAHHUA

chopMIPOBAHHOCTE HPABCTBEHHOI' O COZHAHM AL 3THUECKOT O IOBE [IeHILA,

CIIOCOOHOCTh OIEHHBATH CHTVAIHIO H IIPHHIMATE OCO3HAHHBIE PEINeHI,
OPHEHTHPYACE HA MOPATBHO-HPABCTBEHHEIE HOPMEI H I[EHHOCTH, B TOM YHCIIE B
JeATeIbHOCTH YUEHOTO,

OCO3HaHIe JIMYHOTO BKIAJa B IIOCTPOEHHE YCTOMUHBOTO OYIYILEro;

4) 5CTETHYECKOr 0 BOCIHTAHHA

3CTETHYECKOE OTHOIIEHHE K MHPY, BKIIOYAL 3CTETHKY HAYUHOI O TBOPUECTEA,
TpHCYIIEro (H3HYecKoil HayKe;



5) TpYAOBOTO BOCHHTAHHA:

HHTepec K pa3nHuHEIM cdepam NpodeccCHOHATBHON edATeTbHOCTH, B TOM
yriclIe CBA3AHHBIM ¢ (PIBHKOI H TeXHIKOIL, YMeHHe COBepPIIATh OCO3HAHHEII BEIGOD
Oymayuieit mpodecCHI H PeaTH30BEBATE COOCTBEHHbIE KH3HEHHEIE IIAHEL,

TOTOBHOCTh H CIIOCOOHOCTE K OOPa30BAHHEO H caMOOOpa3oOBRaHHIO B o0IacTH
(hH3HEH HA IIPOT TAEHITH BCell KH3HI,

6) IKOJIOrHYeCKOr o BOCIIHTAHH A

c(hopMIPOBAHHOCTE AKOIOTHYECKON KYIRTYPHL, OCO3HaHHe I100aIbHOTO
XapakTepa 3KOIOTHYeCKHX IMpo0Ien:

IUIAHHPOBAHHE H OCYIIECTBIEHHE JEMCTEHII B OKPYXAIIEN CPeJle HA OCHOBE
IHAHNA [eJell YCTOMUMBOT O Pa3BHTHA YEIOBEYeCTRa,

paclMpeHHe OIEITA OeATeIbHOCTH 3KOTOIHYECKOl HAIPABIeHHOCTH HA
OCHOBE NMMEHINTIXCcA 3HAHIIT 10 (I3nKe;

7) 1eHHOCTH HAYYHOI0 MO3HAHHA:

chOPMHPOBAHHOCTE MHPOBO3I3PEHHA, COOTBETCTBVIOIETO COBPEMEHHOMY
VPOBHEO pa3BHTHA (H3IAUECKOil HAVKH,

OCO3ZHAHHE I[EHHOCTH Hay4yHOIl JeATellbHOCTH, TOTOBHOCTE B IIpOIlEcce
H3yueHHs  (PHIMKH  OCYIIECTBIAT:E  TPOEKTHYK) H  HCCIE0BATeNbCKYIO
JeATEeIbHOCTh HH/IHBHYAIbHO H B I'DYIIILE.

METAIIPEIMETHBIE PE3YJIBTATEI

Ilo3naBaTe/IbHbIe VHHBEpPCcAdbHbIe YUeOHBIE JeiicTBHA
Basopble Jornueckue JeilicTBHA:
CAMOCTOATEBHO  (QOPMYIHPORATE M AKTYAIH3IHPOBaTh  Ipodiemy,
paccMATPHBATE €& BCECTOPOHHE;
ONpeJeNnaTs IelH [AedTelbHOCTH, 3aJaBaTh IapaMeTphl H KPHTePHH HX
JLOC TH K eHH A,
BEISBIIATE 3aKOHOMEPHOCTH H IIPOTHBOPEYUHSA B  paccMaTpHBaeMEBIX
(pH3IMECKIIX ABTIEHILAN,
pazpabaTeBaTh IIIAH PEIUeHHA NMPOOIeMEI ¢ YMETOM AHAIH3a HMEFOIIHXCH
MaTe pPHATHHEIX H HeEMaTe PHATEHELX PECYPCOER;
BHOCHTE KOPPEKTHBH B JIeATETLHOCTE, OI[EHHBATh COOTBETCTRHE Pe3VIETATOR
IeIAM. OI€HHBATH PHCKH MOCIeCTRHIT eATe ThHOCTH,;
KOOPAHHHPOBATE H  BEIMOMHATE padoTy B VCIOBHAX  PeansHOro,
BHPTYATEHOIO H KOMOHHHPOBAHHOTO B3aHMOIeiICTEH,
PA3BHBATH KPEeATHBHOE MEITIUIEHIe TTPH Pellle HIH KH3HeHHBIX IIpo0IeM.
Bazopkie HecmeoBATEILCKHE el CTRHSA:
BIAJIeTh HAYUYHOH TepMHHOIOIHeH, KIFOYeBEIMH IOHATHAMH H MEeTOaMH
(pr3FIIEeC KO HAYKIL



BIAJIeTh HABRIKAMH yueOHO-ICCIIe[OBATeIECKOI H IIPOeKTHOI e ATeTEHOCTIL
B 00macTH (pH3NKH, cIIocOOHOCTEE I TOTOBHOCTEI) K CAMOCTOSATENEHOMY MOHCKY
METOJIOB pelleHHd 3afau (PI3HUecKOro COJePKAHNA, IPHMEHEHHI0 Pa3IUHEIX
METOJIOB ITO3HAHH L,

BIAJIETh BHJAAMH JIeATEIBHOCTH 110 TIONYYEHHIK HOBOTO 3HAHHA, €ro
HHTEpIpeTaiy, npeoOpa3zoBaHHi0 M IPHMEHEHHE B PayMHYHEIX y4eOHEIX
CHTYAI[HAX, B TOM YHCIIe TIPH CO3aHHI yueOHBIX IPOEKTOB B 00MACTH (PHIHKIL,

BRISBILATE TIPHYIHHO-CIECTBEHHBIE CBA3H H AKTYANH3HPOBATh 3ajady,
BHIJBATATh THIIOTE3y €€ pelleHHd, HaXOAHTh APTYMEHTHl LI [IOKAa3aTelbCcTRa
CBOHX YTBePAIEHIN, 3a[aBaTh MTapaMeTPEl H KPHTEPHI Pelle LT,

AHAMH3NPOBATE IIONYUYeHHEIe B XOoJe PpellleHNd 3ajaull pe3yILTaThl,
KPHTHYeCKH OLEHIBATE HX JOCTOBEPHOCTH, IIPOTHO3NPOBATE H3MeHEHIIe B HOBHIX
VCIOBHAX,

CTABHTE ¥ QopMyInporars coOCTBeHHEIE 3aJaull B o0pa3zoBarellbHOI
JAeATebHOCTH, B TOM YHCIE TIPH H3YYeHHIH (QH3HKI;

JTABATE OLEHKY HOBRIM CHTYAI[HAM, OIeHHBATE MIPHOOPETEHHEI OITLIT,

VMETH TIEPEHOCHTH 3HAaHHA 10 (QHINKe B NpakTHYecKyio obmacts
KI3HE IeATeNBHOCTH,

YMETh HHTETPHPOBATh 3HAHIA I3 PA3HBIX ITPeIMETHRIX 0OmacTeit,

BEIJIBATaTh HOBBIE HIEH, TIpe/UiaraTth OPHI HHATBHEIE TIOIXO0 /Bl H PeIUeHH ;

CTABHTH NMPOOIEMBI H 3aJaYH, A0ITYCKAIOIINE AThTePHATHBHEIE PeIe .
Pabora c HHpopManuei:

BIAJleTh HABBIKAMI IOTYUYeHIS MH(OPMAIHH (PI3MUecKOro ColepKaHHd M3
HCTOYHHKOB PA3HEIX THIIOB, CAMOCTOATENBHO OCYIIECTBIATH IIOHCK, AHATIH3,
CHCTeMATH3AIIE0 H HHTePIpeTalii0 HH(QOPMAIIHH Pa3MYHEIX BHIOB H (opM
Ipe/ICTARII LA,

OIIEHHBATE JOCTOBEPHOCTE HHG OpMAIIH;

HCIIONB30BATh  CPejcTBa  HHGPOPMAIMOHHEIX M KOMMYHHKAIHOHHBIX
TEXHOMOTHIT B PEIIEHNH KOTHHTHBHEIX, KOMMYHIKATHBHEIX H OPraHH3alllIOHHEIX
3ajlad ¢ cobmiofenneM TpeOOBAaHHMI JProHOMIKH, TeXHHEKH Oe301acHOCTH,
THIHEeHBI, pecypcocOepemeHNd, IIPABOBBIX M 3ITHYECKHX HOpPM, HOPM
HH(OPMAIHOHHOI Oe20I1acHOCTH;

CO3/1aBAThH TEKCTHl (PI3MYECKOrO COJepAKaHHd B Pa3MmUHBIX (opmarax c
VUETOM HA3HAYeHHd HHGQOPMAIIT H IeIeBOi ayHTOPHH, BHIOHPAd OITHMAIEHYED
(hopMy TIpeICTARTEHIIA H BH3 VAL 3aI[HH.

KoMMyHHKATHBHBI¢ YHHBepPCA/IbHBIE YUeDHbIe AelicTRHA:
OCYHIeCTBNATE OCIIEHHe HA VYpokax (HIHKH H BO BHe-YPOUHOI
JeATe TbHOCTH,



pacmo3HaBaTk IPeIIOCBUIKM KOH(IHKTHBEIX CHTYaiii H  CMATYATh
KOH()IITKTEL

PasBépHYTO H JOTHUHO H3/Iarark CBOKW TOUKY 3PeHHSA C HCIOIL30BAHHEM
A3BIKOBHIX CPEJICTB;

TIOHHMATh H HCIONB30BATh IIPEHMYIIECTBA KOMAHHON H HHJHBHTYaThHOIT
paboTHL,

BRIOHpATh TEMAaTHKY H MeTO/Bl COBMECTHBIX JIefiCTBHII ¢ y4éToM OOIIHX
HHTEPECOB H BO3MOKHOCTEN Ka&I0TO WieHa KOUIEKTHRA,

NPHHAMATE IEIH COBMECTHOI  JEATeNBPHOCTH, OpraHH3OBBIBalk M
KOOPOMHIPOBATs HENCTBHA IO €€ MOCTIUKEHIED. COCTABNATE IUIAH MEiCTBHIL
pacmpefendrs PONH ¢ YYETOM MHEHIOI VUYACTHHKOB, OOCYAKJATh pPe3yIbTATH
COBMEeCTHOIT paboTEL,

OI[EHHBATh KauecTBO CBOET0 BKTAJa H KaXkJAOTO0 YYACTHHKA KOMAHIEL B
OOl pe3yIeTaT Mo pa3paboTaHHEIM KPHTe PHAM,

nperaraTs HOBBIE IIPOEKTEI, OIEHHBATE HAEH ¢ IIO3HIHH HOBH3HEI,
OPHIHHAILHOCTH, ITPaKTHYECKOH 3HAYHMOCTI;

OCYIIECTBIATE ITO3HTHBHOE CTpaTeIrHyeckoe IIOBeJeHHEe B pPa3IHuIHBIX
CHTYAI[HAX, ITPOABIATh TEOPUECTBO H BooOpakeHHe, OBITH HHHITHATHBHEIM.

PerynsiTHRHBIE YHHBepPCAJIbHBIE YueDHbIe 1eiicTBHA
CamoopraHu3anms:

CAMOCTOSTENBHO OCVINECTBIATh NMO3HABATENBHYI0 NEATENBHOCTh B O0IAcTH
(pHM3MKH H AcTPOHOMII, BHIABIATE IPOONEMEI, CTaBHTh H QOPMYIHPOBATH
cOOCTBEHHEIE 3a/IAYH;

CAMOCTOATENFHO COCTABIATE IUIAH DEIIeHId PACYETHBIX H KayeCTBEHHBIX
3a7ay, TUTAH BEITIOMHEHHA MpakTHYecKoll paGoThl ¢ VUETOM HMEHIIHXCA PECYPCOR,
COOCTBEHHEIX BO3MOKHOCTEI H IIpe JIIoUTeH I,

JABATH OIEHKY HOBRIM CHTYaI[HAM,

PACHOIPATE PAMKH YueSHOT O ITpe/iMeTa Ha OCHOBE JINYHBIX ITpe IToyTeH il

Jenatk OCO3HAHHEIA BRIOOp, aprymMeHTHpoOBark ero, Oparks Ha cels
OTBETCTBEHHOCTH 3a pPellleHie;

OIEHHBATH MPHOOPe TEHHEBII OITBIT,

cIocoOCcTBORATh (POPMHPOBAHHI0 H IPOABIEHHIO 3PYAHINH B o0racTn
(pH3HKT, TTOCTOAHHO MOBHIINATE CBOI 00pa30oBaTeIbHEIN H KY/IbTYPHEIN YPOBEHE.
CaMOKOHTPO/Ib, IMOIIHOHA/IbHbIH HHTELIEKT:

JABATE OLEHKY HOBRIM CHTVAI[AM, BHOCHTE KOPPEKTHRE B JeATeTBHOCTS,
OIEHHBATE COOTBETCTBHE PE3YIBTATOR I[EILAM,

BIAJIeTh  HABEIKAMH  IIO3HABATENLHON  pedmexcHH  Kak  OCO3ZHAHNA
COBEPIIAEMEIX JIHICTRBHIT H MEICTHTEIRHEIX ITPOIECCOB, HX pe3yILTATOB I
OCHOBAHHIL;



HCIIONB30RATE IPHEMEL peduekcHi I8 ONeHKI CHTVAIIHI, BEIGOpa BepHOTO
pelIeHd,

VMETE OI[EHIBATh PHCKH H CBOEBPEMEHHO IPHHIMATL pPelleHHs II0 HX
CHILAK € HITEO,

IIPHHIIMATE MOTHEEI ¥ ApryMeHTHI JAPYTHX INpPH aHAIH3E pPe3yIbTaToR
JeATebHOCTH,

IIPHHAMATE ce0, ITOHHMAS CBOH HeJIOCTaTKH 1 JIOCTOMHCTRA,

IPHHAMATE MOTHBEI H ApryMeHThl IPYTHX IIPH aHalH3e pe3yIhTaToB
IeATebHOCTH,

TIPH3HABATh CBOE IPABO H IIPABO APYTHX Ha OLINOKI.

B mponecce mocTHEeHHS MHYHOCTHEIX Pe3VILETATOR OCBOEHNA ITPOTPAMMEI
no ¢Qu3INKe IId YPOBHA cpegHero olmero o0pa3opaHid Y oO0y4aromImxcs
COBEPIIEHCTRYETC S SMOLM OHATEHEIT HHTEIIEKT, TIP& [T OJIAT A0 ITIFLIT
chopMITpPOBAHHOCTE

CAMOCO3HAHHS, BEKTIOYAIINET 0 CIIOCOOHOCTE IOHIIMATE CBOE SMOIHOHALHOE
COCTOSHIE, BH/ETh HATIPARIEHHA PA3BHTHA cOOCTBEHHOI 3MOIMOHATEHOIN cdeph,
OBITH VBEpPEHHEIM B cebe;

CAMOPETYIHPOBAHHA, BKIIOYAIIETO CAMOKOHTPOIb, YMEHHE IPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TIOBeJIeHNE, CIOCOOHOCTH aJanTHPOBAThCd K
IMOIHOHATBHBIM H3IMEHEHHAM H MPOABIATE THOKOCTS, OBITH OTKPBITBIM HOBOMY.,

BHYTPEHHEN MOTHBAIMI, EKIIOYAIONIEN CTpeMIeHHe K QOCTIUKEHHIO Iean H
yechexy, OITHMN3M, HHHI[HATHBHOCTE, YMeHHe [eficTRBOBATh HCXOMA M3 CBOHX
BO3MOKHOCTEIL,

SMIIATHH, BEITHOYAIIEN cCIOcO0HOCTE IIOHIMATE SMOINOHATEHOE COCTOSIHIE
OPYTHX, VUMTHIBATE €ro IIPH OCVINeCcTBIEHHN OOIIeHHT, CcHOCOOHOCTE K
COUYBCTBHIO H COIIEpe KHBAHHIO,

COIHATHHEIX HABKIKOB, BEITFOUAIOIIIX CIIOCOOHOCTS BEICTPAHBATEH OTHOIIEHIIS
C APYTHMIL JIEO/{BMI, 3a00THTHCH, IIPOARIIATE HHTepec H pasperars KOH(QIHKTEL.

IIPEIMETHLIE PE3VIILTATLI

K xoniy oOyuenna B 10 KJjacce TpeaMeTHEIE pe3VIBTATHl Ha Oa30BOM
VPOBHE JIOIIKHEL OTpa&aTs c)OPMHIPOBAHHOCTE ¥ 00YUAROIIIXCA YMEHIIL!

eMOHCTPHPOBATE HA TMPHMEpPax Polb H MecTo (pH3HKH B (OpPMHpPOBAHHH
COBpPEMEHHON HAYYHOIN KapTHHEI MHpPA, B PasBHTHH COBPeMEHHON TeXHHKH H
TEXHOIOTHIL, B ITPaKTHYECKOI JeATe IbHOCTH JIF0 JIEH;

VUHTEIBATE TPAHUIE IPHMEHeHHS H3VYeHHERIX (HINUYecKHX MoJeneil:
MaTepPHATLHAS TOUKA, HHEPIHATBHAS CHCTeMA OTCUETA, aDCOMIOTHO TREPJOE Tello,
HAeANBHLIT a3, MOJeNIH CTPOeHHS Ia30oB, AKHIKOCTell M TREPIRIX Tel, TOYeUHLIT
MEKTPIYE CKHIT 3apA/l IIPH PellleHHH QH3IueckKix 3a1au;



pacmo3HaBaTh (H3MUeckHe ABIEHNA (IIpoIecchl) I 0OBACHATE X HA OCHOBE
3AKOHOB MEXAaHHKH, MOIEKYIIAPHO-KHNHETHUYECKOH TeOpPHH CTPOEHHA BellecTBa H
MEKTPOJIHAMIKH:  PABHOMEPHOE H  PAaBHOYCKOPeHHOE  IPAMOIHEHOEe
JBHKEHIE, CcBOOOJHOE IajieHHe Tel, JBHEEHHE II0 OKPVEAHOCTH, HHEpI[i,
B3anMoJieHcTBHE Tell, H(QyIng, GpoyHOBCKOE JIBHAKEHHE, CTPOEHHE KIIKOCTell
H TBEPJIBIX Tell, H3MeHeHHe 00BEéMa Tell NPH HATPEBAHHH (OXTIAXKeHHH ), TeIIOBOe
PaBHOBECHE, HCIIApeHHEe, KOHJEHCAINA, TUIABIEHIe, KPHCTALIN3AINA, KIIEHHe,
BIaKHOCTh BO3/IYXa, MOBBIIIEHHE [JARIEHHA Ia3a IIPH ero HArpPeBaHIN B 3aKPhITOM
cocyZle, CBA3bF MeEKIY IlapaMeTpaMil COCTOSHILI Tasa B H30Ipoleccax,
MEeKTPH3AINA TEll, B3aHMOJIENCTEIE 3aPATIOR,

OINICHIBATh MeXaHH4Yeckoe [BIDKEHIE, HCIIONB3yA (JH3MUecKkile BelHUIHEL:
KOOpIIHATA, IIYTh, IIepeMeIleHIe, CKOPOCTh, YCKOpPeHIe, Macca Texa, CHIA,
HMITVIEC Tela, KHHeTHYecKad 3HeprHd, NMOTeHIHANEHad 3HepIHd MexXaHHueckad
paGoTa, MexXaHHYeckad MOINHOCTE, IIPH OIMCAHIH IIPAaBILIBHO TPAaKTOBATh
(r3yecKHit  CMBICT HCIONB3YEMBIX BeNHUMH, HX OGO3HaYeHHAs M e/IHHILEL,
HAXO/MTH (POPMYIIEI, CRIIBIBAIOIINE JAHHVIO (PHIMUECKVIO BEIIYHHY C JIPYITFIMI
BeTHYHHAMI;

ONHCHIBATh M3YYEHHBIE TEIIOBBIE CBOINCTBA Tel H TEIUIOBHIE SBIECHHA,
HCIONB3YA (PH3HUecKHe BelNNYHHBI: JABIeHHE rasa, TeMIlepaTypa, cpejHad
KITHETHYECKAA HHEPIHA XaoTIMeCKOro ABHEEHHA MOJEKY], CpegHeKBapaTHyHAad
CKOPOCTE MONEKYI, KONMHYECTBO TEIUIOTHI, BHYTPeHHAd SHeprmd, padora rasa,
Ko3(pIINMEeHT II0Ne3HOTO [efiCTBHA TEIUIOBOIO [IBHTATENd, IIPH  OIICAHHI
TPABHIBHO TPAKTOBATh (PH3MUECKIHT CMBICI HCINONB3YEMEIX BeIYHH, HX
o0o3HaueHHd ¥ EJHHIIEI, HaXOHThE (OPMYIEL, CBAIBEIBAFOINHE [JaHHYIO
(PH3MIECKYI0 BeIIUHHY ¢ JPYTHMI BeITUHHAM,

OIHCEIBATH H3YVUEHHEIE HMEKTPHYECKHE CBOIICTBA BelecTBa M 3IeKTPHYE CKIE
ARTIEHHA (IIPOIECCH), HCIOML3VA (PH3MUeCKIe BEeIIIYNHEL: 3TeKTPHYe KT 3apaj,
MeKTPHYECKOE TOJNe, HANPAKEHHOCTE IO, MOTEHIHAN, PasHOCTh IMOTEHIIHATIOR,
IPH  OMHCAHHH IPABHILHO TPAKTOBATh (IH3HYECKHIT CMBICT HCIOIL3YeMBIX
BEIMYHH, HX 00O03HA4YeHNd H eIHHIBL YKa3hlBaTh (QOPMYIELL, CBA3LIBAIOIIIIE
JAHHYIO (PH3IYECKYIO BETHYHHY C [PYTHMH Be I HHaMH,

AHAIN3HPOBATh (JH3HYECKIe TPOIECcCH M ABIEHNH, NCIONB3YA (PHIHYeCKIe
3aKOHBI H IIPHHIAIEL: 3aK0H BeeMitpHoro taroteHia I II o III 3axoHer HeroToHa,
3AKOH COXPAaHEHHA MeXaHH4ecKoil SHepPrHH, 3aKOH COXpaHeHHT HMIIVILCA.
TIPHHITHII CYIIEPIIOIHIIIL CHJI., TPHHIHI PABHONPABHSI IHEPIMIATEHEIX CHCTEM
OTCUéTa, MONEKYIAPHO-KHHETHUYECKYH) TEOPHI0 CTPOEHHS EBeIecTBa, Ta30BEHIE
3AKOHEL, CBA3E CpeJHell KHHeTHUeCKON 3HePIHH TEIUIOBOTO JBIKEHHT MOTEKVI C
abconroTHOll TeMIepaTypoil, NepBEHi 3aKOH TePMOHHAMIKH, 3aKOH COXPAHeHHS
VMEKTPHYECKOro 3apaja, 3akoH KyloHa, IIpH 3ToM pa3iiyaTh CIOBECHYIO



(popMyIIIPOBKY 3aKOHA, €r0 MAaTeMaTHUecKOe BEIpakeHHe H YCIOBHA (TPaHIIIEL,
o0ImacTi ) MPHMeHIIMOCTH,

OOBACHATE OCHOBHEIE TIPHHITHIIEI  JIEICTBHA MAalMH, TPHOOPOE N
TeXHHYECKHX VCTPONCTB, pPa3lyaTh VCIOBHA HX Oe30MacHOro HCIIONE30BAHHA B
TOBCE JTHeRHOT AH3HH,

BEITIOJHATE SKCIEPHMEHTHL 110 HCCIe/IOBAHHI0 (PH3MYecKHx sABIeHHT H
MPOIECCOB € HCMOMb30BAHHEM IPAMBIX H KOCBEHHBIX H3MEPEHIIN, IPH 3TOM
(opmyimpopath npolieMmy/3agady H THIOTE3Y Yy4eOHOrO 3KCIEpIMEHTa,
co0mpaTk YCTAaHOBKY M3 IPeIIOKEHHOT0 OOOpPYAOBAHMA, IIPOBOAHTL OIBIT M
(opMyIHpOBATE BEIBOTEL

OCYIIeCTBILATE IPAMEIE H KOCBEHHEIE H3MepPeHHA (PI3HYeCKHY BeIUiH, TP
3TOM BHIOHpaTh ONTHMAILHEIN CIoco0 H3MepeHHA I HCIONL30BaTh H3BECTHEIE
METO/IEI OLEHKH ITOT PEITHOCTEH HIMePEHIIL

NCCHe[OBAaTh  3aBHCHMOCTH  MeETLY  (H3HUYECKHMH  BellfUMHAMH C
HCIIONB30BAHHEM TIPAMBIX H3MEPEHHI, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(pHECHPOBATE Pe3yIbTaThl IONYYEHHOI 3aBHCHMOCTH (H3HUECKHX BeIHYHH B
BHjIe TalmHI i TpadHKOB, JelaTh BEIBOJEI 10 Pe3VIbTaTaM HCClleOBAHN,

cobimo1aTh Npaeiia Oe30llacHOTO TPY/a IpH ITPOBEIEHIH HCCieIOBaHHil B
pamkax yueOHOro IKCHepHMeHTa, YyueOHO-HCCIeNoBaTedbCKON M IPOeKTHOI
AeATeIIbHOCTH ¢ HCHOAB30BAHIEM H3MEPHTEIBHEIX YCTPONCTE H TaboparopHOro
0B0opyIOBaHILA,

pelaTs pacuETHEIE 3aJaull ¢ HABHO 3aJaHHON (PH3MYECKON MOJelkIo,
HCITONB3Y A (H3MYECKHE 3aKOHEL H IIPHHIIHITEL, HA OCHOBE aHAIH3a YCIOBHA 3a1aull
BRHIOHpATE (PHIMUECKYH0 MOJENE, BEIJENATH (DH3MUecKie BeIIMUIHEL H (OPMYIEL
HeOOXOMIMEIE TIf €€ pelleHHdL I[POBOJHIL PacyéThl H OLEHHBATh PealbHOCTh
TOTYUEHHOT O 3HAYEHHA (PHINUeCKOIl BeIHYIIHEL;

PelIaTs KayeCcTBEHHBIE 3a/(AYH: BEICTPAHBATEH JIOTHYECKH HENPOTHBOPEUHBYIO
IEMOYUKY paccyKJAeHHI ¢ omopofl Ha H3Y4YeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M
(prr3mryecKrie ABIEHHA,

HCIIOIL30BATh  IIPH pemieHmH  yueDHRIX  3aja4  COBpPeMEHHbIE
HH(pOPMAI[HOHHbIE TEXHOIOTHH JUIA TIOHCKA, CTPYKTYPHPOBAHIA, HHTEPIPeTaIn
Il TIpefcTapleHnd Y4eOHOIl H HaYUHO-TOMYIAPHON HH(QOPMALII, ITOIYYEHHO 13
PasTHYHBIX HCTOYHHKOB, KPHTHYECKH AHATHIHPOBATE IOIYYAEMY0 HHQOPMALTIO,

TIPHBOIHTE IIPHMEPEL BETaJa POCCHIICKIX H 3apy0eKHBIX VUEHBIX-(DH3NKOB B
pasBHTHE HaykKl, OOBACHEHHEe IIPOLECCOR OKPYAKAIINETO MHpa, B pa3BHTIHE
TEXHHKH H TeXHOIOTHIL

HCIIONB30RATE TEOPeTHUECKHEe 3HAHIA IO (pH3HKe B IOBCEJHEBHOI EKIIHN
g obecrreueHn s Ge30MacHOCTH IIpH ofpalmeHnn ¢ npHGopaMI M TeXHHYeCKHMI



yCTPOIICTBAMH, /IS COXPAHEHHA 3J0POBBA H cOOIFOeHIE HOPM 3KOJIOTHYE CKOTO
TOBeJIeHN A B OKpYEAIOIIell cpeie;

paboTars B TpYIIe C BHIIOJHEHHEM Pa3IHYHBEIX COIHAILHEIX PO,
IUIAHHPOBATE padoTy TPYIIEL, PAlHOHATEHO PACIIpe/lelars OOS3aHHOCTH W
TUTAHHPORATE JIEATENBHOCTE B HECTAHJAPTHERIX CHTYAIHAX, AJIEKBATHO OIEHHBATE
BKJTa/l Ka&I0ro H3 YYaCTHHKOB I'PYIOILL B PEIUeHie paccMaTpHBaeMoit TpoGieMsl.

K xommy oOyuenns B 11 KJjacce IpeIMeTHBIe pe3yasTarsl Ha 0azopoM
VPOBHE JONAKHEL OTPaKarh cPOPMHPORBAHHOCTE ¥ O0YUAIOIIXCA VMEHIT:

IeMOHCTPHPOBATh HA IPHMEPAxX polbk H MeCTO (PH3HKM B ()OPMHpPOBAHIIN
COBpeMeHHOIl HAYUHOI KapTHHEI MIpa, B Pa3BHINI COBPeMEHHOI TeXHHEN I
TeXHONIOTHIL, B IIpaKTHYecKoll [edATeIBHOCTH IIF0Jell, LeTOCTHOCTE M eIHCTBO
(pr3ruecKoil KAPTHHE MITPa;

VUHTEIBATE TPAHUIE] INPHMEHEHNS H3IVYeHHBIX (HIAUECKHX MOJeleil:
TOUEUHEII 3MeKTPHYUECKII 3ap4jl, IVY CBeTa, TOUeUHEI HCTOUHHK CBeTa, AJepHad
MOJIENL ATOMA, HYKIOHHAA MOJIENh ATOMHOTO S7pa NPH PelleHHH (u3nuecKnx
3aJ1au

pacIo3HABATEL (PH3HYeCKHe ABRJIEHHA (Ipolecchl) H OOBACHATE HX HA OCHOBE
JAKOHOB WIEKTPOITHAMIKH H KBAHTOBOI (JH3HKI: 3NMeKTpHUecKad IMPOBOIIMOCTS,
TEINIOBOE, CBETOBOE, XHMHYECKOe, MarHHTHOe JIefCTBHA TOKA, B3aHMOJIelicTRIE
MATHHTOB, 3NeKTPOMarHHTHAA HHIYKINA, [eficTBHE MarHHTHOTO TIONA Ha
IMPOBOMHHK C TOKOM H [JIBIUKVIHIICH 3apdll, MeKTPOMArHHTHEIE KonebaHHA M
BOIHEL, TPAMOIMHeIHOe paclpocTpPaHeHHe CBeTa, OTpakeHHe, IpeloMIeHIe,
HHTepdepeHINd, AHQpakud W IOIAPH3ANHA CBeTa, [IHCIEpPCHA CBeTa,
(oroanmexTpiyeckIii 3¢ derT (PoToaddexT). cBeTOBOE JaBIeHHE, BOSHHKHOBEHHE
IHHEYAaTOro cIHeKrpa aroMa BOJOPOJAA, eCTecTBeHHAd M HCKyCCTBEeHHAd
PaHOAaKTHBHOCTE

ONNCEIBATh H3Y4YEHHBEIE CROICTBA BeIIeCTBA (3NeKTPHUYECKHEe, MarHHTHEIE,
ONTHYECKHe,  MeKTPHUYECKYH  NPOBOMHMMOCTE  PA3MIMMHBIX  cpej) H
MEKTPOMArHHTHbIE ABIEHHA (IIPOIECCH), HCMOAB3yS (PH3HUYECKHe BelIiHbL:
AMeKTPHYECKHIT 3apsAjl, CIUIa TOKA, IeKTPHUYECKOe HallpAAKeHHE, 3IeKTPHYECKOoe
CONPOTIBIIEHHE, PasHOCTh NMOTEHI[HATOB, MEKTPOJBHAYINAd cHia, padora TOKa,
HHIYKIHA MATHHTHOTO IIONA civta Awmmepa, cioia JlopeHIa, HHIYKTHBHOCTB
KATYIIKH, 3Heprid 31eKTPHYeckKoro H MATHHTHOTO ITONel, IepHOf H YacToTa
koneOaHmii B KomeOaTembHOM KOHTYpe, 3apdg H CHIa TOKa B IIpollecce
TAapMOHHYECKHX 3JeKTPOMATHNTHEIX KoneOaHINI, (OKYCHOe pacCTOSHHE H
ONTHYECKAd CHIA TTHH3E, TPH OINICAHIH IPABHILHO TPAKTOBATH ()I3IIYeCKIIT
CMEICT HCIONB3VeMEIX BEIHUYHH, HX OOO3HAYEHHS H eHHHIEI, VKa3RBaTh
(opMyIIEl, CBA3BIBAIONNE JIAHHYE) (DH3NYECKYI0 BelIHYHHY C  JIPYITMHI
BEJTHYITHAMII,



OINCEIBATE H2y4YeHHEIe KBAHTOBEIE HABIEHHS H IIPOLECCHl, HCIONbL3IYA
(pr3rueckiie BelIHUMHEL: CKOPOCTE 3NMeKTPOMATHHTHEIX BOJH, JIHHA BONHEL I
YacTOTA CBETA, SHEPrHd H HMITYILC (OTOHA, MepHO MOMYPACIIA/a, SHePrHd CBI3N
ATOMHEIX §7iep, TPH ONHCAHHH IPABMIBHO TPAKTOBATE (H3MUECKHIT CMEICI
HCITONB3YEMEIX BEeIHYHH, HX OOO3HAUeHHd H eJUHHILEL, YKA3bIBaTh (OPMYIHL,
CEAIBIBAIONNE JIAHHYIO (DH3MUECKYI0 BeNHYHHY C JAPYTHMH BelITUHHAMIL,
BRIYHCIIATE 3HAUYEHHE (PHINYECKOT BeIHYIHEL

AHATH3NPOBATL (PH3HYECKIE TIPOIECCH] H ABIEHIA, HCIOIb3YA (PHIHYECKHE
3AKOHEI M TIPHHIMHIEL 3aK0oH OMa, 3aKOHEI TOCHE0BaTeIbHOTO I MAPATIEIEHOT O
COEITHEHHA IPOBOJHNMKOB, 3akoH /[Koyng-JleHIa, 3aKoH 31eKTPOMArHHTHOI
IMHIYKIHH, 3aKOH NPAMOIITHEITHOTO PACIpOCTPaHeHHA CBeTa, 3aKOHEl OTPaKeHIs
CBeTa, 3aKOHEI TIPelOMIEHHS CBETa, VpaBHeHHe OIHINTelHa Aud ¢orosddexta,
3aK0H COXPAHEHIHA SHeprIfi, 3aKOH COXpaHeHHs HMITYIbCA, 3aKOH COXpPaHeHHd
3MeKTPHYECKOr O 3apa/a, 3aKOH COXPAHEeHHS MAcCOBOrO 4mcla, MocTynatel Bopa,
3AKOH Pa/IHOAKTHEHOTO Pacliajia, IIPH 3TOM pa3ifyaTh CIOBECHYH (GopMyIHPOBKY
3AKOHA, €ro MaTeMATHYeCKOe BRIpaKeHHe M VCIOBHA (TpaHmIel, oGIaACTH)
TIPHME HIMOCTH,

OTpeJIeNATh HalpaBleHHe BeKTOpa HHYKI[HI MATHHTHOTO MOJA IPOBOJIHIKA
¢ TOKOM, CHJIBI AMriepa ¥ crursl JIopeHIta;

CTPOHThL H OIHCHIBATH H300pakeHHE, CO3JaBaeMoOe IUIOCKHM 3epKaloM,
TOHKOI JIHH30IT,

BHIIIONMHATE 3KCIEPHMEHTH 110 JMCCIeJOBAHHI) (PH3MYEeCKNX SBIEHHI 1
TIPOIECCOB € HCIIONL30BAHHEM IIPAMEIX I KOCBEHHBIX H3MEPeHINI: IIPH 3TOM
¢opmympoeaTs IpobneMmy/zagadyy M THIOTe3y VYueOHOIO SKCIepIMeHTa,
co0HpaTk YCTAHOBKY W3 IPeJIOKEHHOI0 OOOpPYZOBAHHS, IPOBOAHTL OIBIT M
(hopMyIHPOBATE BEIBOTEL;

OCYIIECTBIATE MPAMbIE H KOCBEHHEIE H3MepeHHd (I3NuecKiy BeIIYHH, TIPH
3TOM BHIOHpaTh ONTHMAIBHEIN criocod H3MepeHHA M HCIONL30BATh H3BECTHEHIE
METO/IEl OIEHKH ITOT PeITHOCTe  H3MepeHHIT,

HCCNeM0BaTh 3aBHCHMOCTH  (H3MYECKHX BeINYHH C HCIIOIb30BAHHEM
IPAMBIX H3MEPEHHI: IIPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HKCHpOBATh
Pe3vVILTATEL IOMYUeHHOI 2aBHCIMOCTH (PH3MYECKHIX BeIIUHH B BHJE TAOIHI[ I
TpagHKOR, JelaTh BEBOJIEI ITO Pe3yIsTaTaM HCCIeJOBAHILT,

co0moaare npapHna Oe30lacHOTO TPYJA IIPH IIPOBeIeHIH HccleI0BAHMHI B
paMKax yueOHOIO 3KCIEPHMEHTa, VueOHO-HCCIeJ0BaTeIbCKON 1 IIPOEKTHOII
MeATeIbHOCTH ¢ HCHOIB30BAHHEM H3MEPHTENBHEIX YCTPONCTE H TabopaToOpHOTO
000OpYIOBAHTA,

pemars pacyéTHBIE 3aJauH ¢ SBHO 3ajaHHoll (H3mYecKoil MoOesio,
HCIIONE3Y A (PH3HYeCKIE 3aKOHEI H MPHHIIMITEL, HA OCHOBE aHalH3a YCIOBHA 3a1aun



BHIOHpATE (PH3IMUECKYH0 MOJENE, BEIJIENATE (DH3MUecKHe BellIMUIHEL H (OPMYIIEL
HEDGX{},E[IEMBIE IIa eé PEIIEHIA. IIPOBOIHTE pEICIIETBI H ONEHHEATE PEANBHOCTE
IMOIMYYEHHOT O SHAYEHHA CI)HB]{T-I&I’.‘KGﬁ BEIIYHEL,

PEITATE EAYE€CTECHHEIE 3a{a4uH: BEICTPAHBATE JTOTHHUECKH HEIPOTHEOPEUIEBYH
IEMOUKY pacCykJeHHIT ¢ onopoil Ha H3Y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(r3ryecKie ABIEHILS,

HCIIOIB30BATE ITpH PELIEHIL yiief:-}{mx 3a]1au COBEPEMEHHEBIE
HH(OpMAIHOHHbIE TEXHOMOTHH [UIA TTOHCKA, CTPYKTYPHPOBAHIA, HHTEPIIPETAIILIT
H IMpeAcTaBle I YieOHO H HaYIHO-TIOMY/IAPHON HH(QOPMAIR, MOIYIeHHOI H3
PAIIMMHELX HCTOYHNKOB, KPATHYECKH aHATH3MPOBATE ITOTYYaeMyH HHQOPMAIIHIO,

00BACHITE ITPHHIIIEL HefCTBHA MAIIDIH, ]'IpIIﬁD]J{}B H TeXHIIIeCEKIX
YC'[‘pCﬂTIETB* PasmH4iaTs VCIOBHA HX Oe30mMacHOTO HCIIONL30BAHIT B MOBCeHEeBHOII
EKH3IHI,

TPHBOAHTE MPHMEPEL BKTaa POCCIHIICKIX H 3apy0eXHBIX YUEHBIX-(DH3NKOR B
PASEHTHE HAVEH, B oOBACHEHHE NPOHECCOR OKPYAAIOINETO MHPa, B PasBHTHE
TEXHHEKH H TeXHOIOTHIL

HCIMONB30BATE TEOPETHYECKHE 3IHAHNA ITO Cl]II'EI[EtE B H[)EcEI[I{EBHDﬁ AHIHIT
Juia obecrieveHd Oe30IacHOCTH MpH odpamienny ¢ mprdopaMi 1 TeXHIUeCKHMI
YCTpOfCTRAMH, JUIA COXPaHeHHA 3I0POBbA H COOMIOJEHIA HOPM HKOIIOIHYE CKOT O
MOBEJIEHIIA B OKPYEAIOIIEH CPeJIe,

paGoTare B TPyINe C BHINIOMHEHNEM PpPazINUHBIX COIHATLHEIX POIe,
IUIAHHPORATE pPaboTy TPYIMEL, PANHOHANBHO paclipelendars oO042aHHOCTH M
IMIAHHPOBATE AEATENIFHOCTE B HECTAHTAPTHEIX CHITYVAIMAX, aJeEBEATHO OLEHHBATE
BEKJIA]] KaKOr0 H3 YUACTHHKOR TPYINIEL B PellleHIle PACCMATPHEAeMOIT ITPOGIeMEI.
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