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HNOACHHUTEJIBHASA 3AITHCKA

Ilporpamma mo ¢usuke GazoBoro ypoBHs Ha yposme cpeapero ofmero
oOpazosanus paspaboTana Ha OCHOBC MONOXKEHMI M TpeGOBaHHII K pe3ymbTaram
OCBOCHHMsL OCHOBHOH 00pa3oBarenbHOH NporpaMmbl, TpeAcTaBieHHHIX B PI'OC
COO, a Takke ¢ yuerom ¢epepansroii paGodeii HMporpaMMpl BOCIIHTAHHMA M
KOHLICNIIHH MpenofiaBanug y4eOHOro npeaMera «®@mzuka» B 00pa3oBarTenbHBIX
OpraHM3aIMAX Poccuiickoit Denepaipn, PeaNM3YIOIMHKX OCHOBHBIC
oOpasoBarenbHBIC MPOTPAMMBI.

Conepxanre nporpaMMbl 10 ¢u3HKE HanpaBieHO Ha (POPMHPOBAHHE
€CTECTBCHHO-Hay4YHOH KapTHHM MHpa oOyuarommxca 10-11 kmaccoB npu
oOy4eHnH UX (u3uKke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-JAESTENLHOCTHOTO
noaxona. [lporpamma mo ¢usuke cooreerctByer Tpebopammusm GPIOC COO
IUVIAHUPYEMBIM  THYHOCTHBIM, MPEAMETHBIM H METAlpeAMETHHIM pe3yiIbTaraM
0o0ydeHHs, a TaKKe YYHTHIBACT HEOOXOMHMOCTH PEAIM3ALMH MEXIPEIMETHRX
CBA3CH (M3HKM C €CTECTBCHHO-HAYYIHBIMM YueOMBIMH mnpeaMmeramd. B Heid
ONPEACIAIOTCS OCHOBHBIC LIEAH M3YUeHMA (PH3UKM HA YPOBHE CpEAHEro o0mero
00pa30BaHHA, TUIAHHPYEMBIC PE3YJIbTATH OCBOCHHS Kypca (pH3UKH: THIHOCTHBIC,
METANPEIMETHBIEC, NIPEAMETHBIC (HAa 0a30BOM YpOBHE).

IIporpamma no ¢pusuke BKIMOUACT:

e [UIAHUPYEMEIC PE3YIbTaThl OCBOCHHA Kypca (pu3uku Ha 6a30BOM ypOBHE, B

TOM YHCJIE PEAMETHHE PE3YJBTATH N0 rofaM o0y4eHHS,

e colepkaHMe y1eOHOro npeamera « Puzrka» no roaM ooyueHus.

du3uka kak Hayka O HaHOonee OOmMMX 3aKOHAX TIPHPOABL, BLICTYNas B
KadecTBe y4eOHOro npeaMera B MKOAE, BHOCHT CYIICCTBCHHMH BKJIAJ B CHCTEMY
3HaHHM#H 00 okpyxatomeM Mupe. lllkomsnniii Kypc ¢pusukn — cucTeMo00pasyromii
JUISL €CTECTBEHHO-HAYYHBIX YHEOHBIX MPEIAMETOB, MOCKONIBKY (PU3HICCKUE 3aKOHbI
JICXKAT B OCHOBC MPOLCCCOB W ABJICHHMH, H3Y9acMBIX XHMMCH, OHONOrHeH,
¢mudeckoii reorpapmeii M acTtpoHomuei. Hcmonb3oBaHHE M AKTHBHOE
npuMeHeHHE (H3MYCCKHX 3HAHWEH  Omlpe/ieNser Xapakrep M pasBHTHE
Pa3HOOOpa3HBIX TEXHONOrHH B cfepe IHEPreTMKH, TPAHCMOPTA, OCBOCHHA
KOCMOCa, MOJYYCHHS HOBBIX MAarepHaloB C 3aJAHHHIMH CBOHCTBAMH H JIPYTHX.
H3ydenne (pu3MKH BHOCHT OCHOBHOH BKiIaj B (OPMHUDOBAHHE €CTECTBEHHO-
HAYYHO! KapTHHH MHpa o0yd4aliommxci, B (POpMHMPOBAHHE YMECHHMH IPHMCHATH
HayuHbli METO/ TIO3HANMA TIPH BHINMOJIHCHHH MMM YICOHBIX MCCIICIOBAHUIA.

B ocHOBY Kypca (u3MKH IS YPOBHA cpeaHero oomero oOpasoBaHMs
NMOJOXKEH PAX HiciH, KOTOpHIE MOXHO pacCMarpuBarb Kak IPHHUMIBI €ro

TIOCTPOCHHA.



Hoea yenocmuocmu. B COOTBETCTBHM € HEHl KypC ABIACTCH JIOTHUCCKH
3aBEPHIEHHMM, OH COJCPXHT Marepyal W3 BCEX pasAenoB (GH3MKH, BKIIOYACT KakK
BOTIPOCH KJIACCHHECKOH, TaK M COBPEMEHHOH (pH3HKK.

Hoes zewepanuzawyuu. B coOTBETCTBMM ¢ HEH Marepuan Kypca (pu3Mku
o0beMHEH  BOKpYr (Qu3MYecKHX TeopHH. BeaymmM B Kypce sBIjACTCH
dopMHPOBaHHE NPEACTABICHUA O CTPYKTYPHBIX YPOBHAX MATCDHH, BEIICCTBE H
noJe.

Hoea zcymanumapusayuu. EE peanM3alps TPEANONaract HWCNOIb30BaHHC
rYMaHMTAPHOr0 TOTCHIHAIA (H3HIECKOA HAyKH, OCMBICICHHE CBI3H Pa3BHTHA
3k ¢ pasBHTHEM OO0mECTBa, a Talke C MHPOBO33PECHYCCKHMM,
HPABCTBCHHBIMH ¥ KOJIOTHICCKHMH [POOIeMamMu.

Hoea npuxnaowoii nanpagnennocmu. Kypc ¢usvkd  mpeamnonaracr
3HAKOMCTBO C IIHPOKHM KPYI'OM TEXHHYECKHX M TEXHONOIMYECKHX MPHIOKEHHHA
M3Y4E€HHBIX TCOPHIA H 3AKOHOB.

Hoea 3xomozuzayuu peanusyerca MNOCPEACTBOM BBCJCHHA DJICMCHTOB
COMEPXAHMA, NOCBAIIEHHBX JKONOrHYECKMM MpobneMaM  COBPEMEHHOCTH,
KOTOpHIEC CBA3aHM C PA3BATHEM TEXHHKH H TCXHONOrHH, a Takke 00CYXACHMA
npoGJieM PalMOHANILHOTO IIPHPOAOTIONE3IOBAHMA H IKONOIHIECKOH 6E30MACHOCTH.

CrepXHEBHMH JNIEMCHTAMH Kypca (M3MKH HAa YPOBHE CPEIAHETO obmero
obpazopanus spisoTCa (pu3Hdeckne Teopur ((PopMHpOBAHHE NPEACTABICHHHA O
CTPYKTYpe NOCTpOeHHA (GpH3HUECKOil TEOPHH, POIH GyHIAMEHTATLHBIX 3aKOHOB H
NPHHIMIIOB B  COBPEMEHHBIX NPEJCTABJICHWAX O TpPHPOAEC, TPaHHIAX
TPHMEHMMOCTH TEOPHI, JUIs ONMCaHMA CCTCCTBCHHO-HAYHBIX ABJICHWH W
MPOIICCCOB).

CHCTEMHO-AEATCILHOCTHBIN MOAX0/ B Kypce QH3HKH peanv3yercs MpEKAac
BCETO 32 C9ET OPTaHM3AIMM JKCNEPUMCHTANLHOH AEATENLHOCTH OOYHAIOMMXCA.
JUin  6azoporo ypoBHt Kypca GH3HKH — 370 HCIONL30BAHHC CHCTEMBI
(pOHTAIBHBIX KPaTKOBPEMEHHBIX 3JKCICPHMCHTOB H saboparopHbix pador,
KOTOpbi€ B TpOrpaMme 1O (U3HKE O0LEIMHEHb! B OOMMH CIMCOK YICHHICCKHX
npakTuieckux pabor. BolieneHne B yKa3aHHOM MEpeiHE naboparopHbix paboT,
NpPOBOAMMBIX JUIS KOHTPOJS H OLICHKH, OCYNIECTBIETCA  y4aCTHHKAMH
00pa3oBaTeJbHOTO MPOLECCA HCXOAS M3 OCOOCHHOCTEH IUIAHHPOBAHHA  H
ocHamicHus KaOwpera ¢msuku. [lpm dJTomM  oDecnedMBacTCA  OBNAJICHHC
00YHAIOMMMHUCH YMEHHAMH TIPOBOJMTH KOCBCHHbLIC W3MEPCHHA, HCCICA0BAHMA
3aBHCHMOCTEH (PH3HYECKHX BEJIHYHH H IIOCTAaHOBKY ONMLTOB IO ITPOBEPKE
npeIoKEHHBIX THIIOTES.

BONbINOC BHMMAHME Y/ICHACTCA PEIICHHIO PAaciCTHBIX H Ka4CCTBCHHBIX
3ajau. TIpH ToM s pacdETHRIX 3aJa4 MPHOPHTCTOM ABIAIOTCH 3aAa9H C ABHO
3aMaHHOH (PH3UYECKOH MOJICBIO, ITO3BOAIOMHUE MPHMEHATE H3YICHHBIC 3AKOHBI H



3aKOHOMEPHOCTH KaK M3 OIHOI0 pasjieyia Kypca, TaKk ¥ HHTCIPHDYS 3HAHHA W3
Pa3HBIX paszienoB. Ui KaueCTBEHHHIX 3a/1a9 NPHOPHTETOM ABIAIOTCA 331aHAS Ha
OOBACHEHHE NPOTEKaHHS (PH3HYCCKHX ABJICHHWI M MPOLECCOB B OKPYKAIOMEH
KH3HHM, TpeOylompe BHOOpa (M3HICCKON MOJCIH IS CHTYallHH NPaKTHKO-
OPMEHTHPOBAHHOIO XapaKTepa.

B coorBercreun ¢ TpeboBammsimu OI'OC COO k  marepuanbHo-
TEXHHIECKOMY olecrniedeHHI0 yueOHoro mnporecca 0a3oBBIi ypoBeHb Kypca
¢u3HKH Ha ypoBHE cpeHero odimero 06pa3oranmst J0DKEH H3Y4aThCs B YCIOBHAX
TPEIMETHOTO KAOMHETa (PH3MKH HWIH B YCJIOBHAX HMHTETPHPOBAHHOrO KaOMHETA
TPEMCTOB  €CTECTBCHHO-HAYYHOr0 MK, B kabunere (pusukm AOKHO OBITH
HeoOxoauMoe naboparopHoe 000pyHOBaHHME U BHIIOJAHCHHA YKa3aHHHX B
nporpaMMe 1o (pu3HKe yYCHHYECKHX NMPAKTHIECKHX paboT H ACMOHCTPAIHOHHOE
ofopynosanue.

JeMoncTpaiHoHHOe  00OpyAOBaHME (OPMHPYETCI B  COOTBETCTBHH C
NPHHIUNOM MHHMMANLHOH JOCTATOYHOCTH M 00ECIEYMBACT IMOCTAHOBKY
TMCPECYMCIICHHBIX B MpOorpaMMme N0 (HU3MKE KINOYEBHIX JACMOHCTpamii s
HCCNICAOBAHMA  W3YYacMbIX SBJICHMH M TMPOUECCOB, JSMIMPHUECKHX M
(yHIaMEHTANBHBIX 3aKOHOB, HX TEXHHYECKHX MPHMEHEHHH.

JlaGoparopHoe o0opyaoBaHHWe I YYCHHYECKMX IMPAKTHICCKHX pabor
(dopMupyeTcs B BHAC TEMATHUCCKMX KOMIUIEKTOB M 00SCTICUMBAETCA B pacucre
OJHOTO0 KOMIUIEKTa HAa JABYX oOyqalommxca. Temaruueckne KOMIUICKTH
snaboparopHoro oGOpPYAOBaHHA MAOKHK ObLITh MOCTPOCHM HAa KOMILIEKCHOM
HCIIOJb30BAHHH AHAJIOTOBHIX H IH(QPOBHX NMPHOOPOB, @ TAIOKE KOMIMBIOTCPHMX
H3MCPUTENLHBIX CHCTEM B BH/IE 1IMQPOBLIX naboparopii.

OCHOBHBIMH LICJISIMH H3Y4eHHA QU3HKH B 00IeM 00pa30BaHUH ABIAIOTCS:

e ¢opMHpOBaHHE HHTEpPECa H CTpeMIICHHSA OO0ydJalomMXcs K HaydHOMY
M3YYCHMIO TIPUPOJbi, PAa3BHTHE HMX HHTCIUICKTYAIBHBIX W TBOPYECKHX
CNOCOOHOCTEIA;

e Pa3BHTHE NPCACTABICHUI O HAyTHOM METOAC Mo3HaHHA W PopMHpOBaHHE
HCCIEA0BATEILCKOTO OTHOMICHHS K OKPYKAIOIUM ABICHHAM;

e ¢opMupoBaHME HAYIHOr0 MHPOBO33PCHMA KaK pe3yibTara H3Y4eHMA
OCHOB CTPOCHHS MaTepHH H PyHIAMECHTATHHBIX 3aKOHOB (PH3HKH;

e (opmupoBaHHE YMEHMH OOBACHATH ABJECHHS C HCNOAB30BAHHEM
(pH3MYECKHX 3HAHMI H HAYIHBIX JOKA3aTeAbCTB;

e (opMHpOBaHHME TPEACTABICHHH O PoiM (GHU3IMKK UIA Pa3sBUTMA APYTHX
€CTECTBCHHBIX HAYK, TCXHMKH B TEXHOJIOTHH.

JlocTIDKEHHE ITHX IieJicH 00ecrednBacTca pPelicHHEM CAEAYIOMMX 3a1a4 B

npolecce M3ydcHH Kypca (PU3NKi Ha YPOBHE cpeHero odmero o0pa3oBaHms:



o npHoOpereHMe  cHCTeMB  3HaHMA 00  OOmMX  (H3HIECKHX
3aKOHOMEPHOCTAX,  33KOHAX,  TEOPHAX,  BKNOYAs  MEXAHHKY,

MOJICKYJIDHYIO (M3HKY, ONEKTPOAHHAMHKY, KBaHTOBYIO (H3MKY H
3JIEMEHTHI aCTPOPU3HKH;

o (opmupoBaHHME yMEHMIi TUPHMEHATL TEOPETHUCCKHE 3HAMMA  JUIA
00BbACHEHMA (HIMYIECKMX SBNCHMIA B TPUPOAE M JUIS TIPHHATHA
NMPAKTHISCKHX PEIICHUH B MOBCCAHEBHOH )KH3HH,

* OCBOCHHC CIOCOOOB pPCIICHHS PAZIMYHWX 341249 C SBHO 3aJaHHOMN
¢usuteckoii MozeNbIo, 3aa4, TOAPA3YMEBAIOMMX CAMOCTOATENHHOE
co3nianue PU3HIECcKOl MOMIEIH, AIEKBATHOM YCIOBHSM 313K,

e MOHHMaHHE (HM3HIECKHX OCHOB H HNPHHLHIOB JCHCTBHA TEXHHYECKHX
YCTPOHCTB H TEXHONOIHYECKHX MPOLIECCOB, MX BIMAHHS HA OKPYIKAIOIIYIO
cpenay,

e OBNAJICHUEC MCTO/IAaMM CaMOCTOSTENBHOTO TUIAHHPOBAHHA M TIPOBEJCHHSN
¢u3MuecKHX JKCTIICPHMEHTOB, AHAIM32 M MHTEPNpPETAMH HHPOPMAIMH,
onpeaeseHHs AOCTOBEPHOCTH MONYYEHHOI0 PE3yAbTATA;

e CO3JaHHE YCIOBHH JUIA PA3BHTHA YMEHHI NMPOEKTHO-HCCIIEAOBATEIHCKOIA,
TBOPYECKOH ACATCILHOCTH.

Ha wsyuenue ¢umsuxn (6a30oBHii ypoBeHb) Ha YPOBHE CpeJHEro 0OmEro
obpazosanua orsoauTes 136 gacos: B 10 knacce — 68 wacos (2 yaca B HeAemo), B
11 kmacce — 68 gacos (2 yaca B HeZIEMIO).

[Ipeqnaraempiit B nporpaMme mo ¢u3uke nepedeHs Na0OpPaTOPHBIX W
NPaKTHIECKHX paboT ABNMETCA PEKOMECHOBAHHBIM, YUMTCHbh AejaeT BHOOp
NpOBEJICHHA JIA0OPAaTOPHBIX PaboT M ONBMTOB € YYETOM HHAHBHAYAMBHBIX
0CcO0CHHOCTEH 00YHaIOIIXCA.



COAEPKAHUE OBYYEHHSA
10 KJIACC

Pa3znen 1. @H3HKa H METOABI HAYYHOI'0 HO3HAHHA

dusuka — Hayka o npupoac. Hayunbie METOAbI MO3HAHKA OKPYXaloOWIETO
mupa. Poimbp JKcnepuMeHTa W TEOPHM B TPOLECCE TIO3HAHWA TIPHUPOBL
DKCIEPUMEHT B GpH3HKE.

MogenupoBanie (GH3MIECKHX ABICHHH H mpoueccoB. HaydHbie rHnoTesm.
dusuueckre 3aKOHB M TCOPHH. [ paHMII NMPUMEHUMOCTH (UIHIECKHX 3aKOHOB.
TIpHHIMN COOTBETCTBHA.

Pois 1 Mecro Gu3HKH B (JOPMHMPOBAHHH COBPEMEHHOH HAyJYHOH KapTHHBI
MHpa, B TIPAKTHYECKOi ACATENBHOCTH OACH.

Jlemoncmpayuu

AHanoropple¢ M IHU(POBHE WIMEPUTEIBHBIE IPHOOPH, KOMMBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe asikenHe. OTHOCHTEIBHOCTh MEXAHHYECKOro JBHIKCHHA.
Cucrema orcuéra. TpaeKkTopHs.

[lepememenue, cKOpPOCTh (CpeiHAs CKOPOCTb, MIHOBCHHAs CKOPOCTb) H
YCKOpEHME MATCPHANLHOH TOYKH, WX MPOCKLMH HA OCH CHCTEMbl KOOPMHAT.
ClioxeHHE NIEPEMEIICHHI H CIIOKCHHE CKOPOCTEH.

PaBHOMEPHOE M PABHOYCKOPEHHOC NPAMOIMHEHAHOE IBHIKCHHME. I'padnxnu
3aBHCHMOCTH KOODAMHAT, CKOPOCTH, YCKOPCHHsA, HyTH M NCPEMCIICHHA
MATCPUATILHOM TOYKH OT BPCMCHH.

Cpobomnoe naaeHue. Yckopenue cBo00HOro NajicHA.

KpuBonuneitHoe  aBixeHHe.  JIBibkeHne MarcpHaJbHOH TOYKH IO
OKPYXHOCTH C TIOCTOSHHOH IO MOAYJIIO CKOPOCTHIO. YT10Bas CKOPOCTb, JIHHEHHAad
ckopocts. [Tepron 1 Hacrora oOpamenus. LICHTPOCTPEMHTENLHOS YCKOPEHHE.

TexHHYECKHE YCTPOMCTBA M NPAKTHUCCKOC NPUMEHCHHC. CIM/OMETD,
JIBHDKCHHME CHAPA/IOB, LICTHLIE H PEMCHHBIC NEPEIAH.

Jlemoncmpayuu

Mojiesib CHCTEMBE OTCHETA, WUTIOCTPAlMA KMHCMATHHCCKUX XAPAKTCPHCTHK
JIBMDKCHHSL

IpeobpazoBanye ABIKCHHH C HCNONB30BAHHEM NPOCTRIX MCXaHH3MOB.

[TaneHue Tei B BO3AYXE H B Pa3PEKECHHOM MPOCTPAHCTBC.

Ha6momeHue ABWKEHHA Tena, OpOWICHHOrO MOA YINOM K TOPH3OHTY H
FOPH3OHTANBLHO.



H3mepenne yckopeHHst CBOOOHOIO majgeHHA.

Hanpapnenue ckopocTH NP ABHKEHHH N0 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomui

W3ydeHne HEPaBHOMEPHOrO JBIDKCHWA C IEIbIO ONPEACHCHHA MIHOBCHHOH
CKOPOCTH.

HccienoBaHue COOTHOMICHHA MEXKAY IyTAMH, MPOHMACHHBIMH TEJOM 3a
TIOCNCROBATENLHBE PaBHbLIE MPOMEKYTKH BPEMEHH TMPH PaBHOYCKOPCHHOM
JIBMDKEHHMM C HAYAJILHOM CKOPOCTBIO, PABHOH HYINO.

Hsydenne ABIKCHHSA MIaPHKA B BA3KOM XKHIAKOCTH.

H3ydenne aBWKEHH Teiia, GPOMEHHOro ropH30HTAILHO.

Tema 2. lunamuxa

[lpymipm  ornocurensHocTd  [aymnes.  [lepewiéi  3akon  Hblotona
HuepupaisHpie CHCTEMB OTCYETA.

Macca tena. Cuna. Ipunmn cynepro3uimu cwi. Bropoit 3akon Heiotona
JJIA MaTepranbHOM Touku. Tperuii 3akon HuloToHa U1 MaTEPHANBHBIX TOUCK.

3akon BcemupHoro tsrorenmd. Cwmia TskectH. llepsas kocMHIecKas
CKOPOCTb.

Cwna ynpyrocty. 3akon I'yka. Bec Tena.

Tpenue. Bryst Tpenns (NI0KOA, CKOMbXEHMA, kadeHust). CHila TPEHHUS. Cyxoe
Tperre. CHiTa TPEHHA CKOMBKCHHI H CHJIa TPDCHHA NOKOA. KosdppuimenT TpeHHA.
Cuiia CONPOTHBICHUS NPH JBYDKCHHH TeJIa B JKHIKOCTH HIIH rase.

[TocTynare/bHOE W BPANATENHHOE ABIKEHHE a0COMOTHO TBEPAOrO TeA.

MOMEHT CHIbl OTHOCMTEIBHO OcH BpamicHua. Ilnewo cuabl. YcaoBus
paBHOBECHSA TBEPAOIO TENA.

TexHuHECKHE YCTPOMCTBA M TNPAKTHYECKOE TPHMECHCHHE: TMOUIMITHHKH,
JIBDKEHHME MCKYCCTBCHHBIX CIIyTHHKOB.

Jlemoncmpayuu

SiBneHHe HHEPLIHH.

CpaBHEHHME MACC B3aMMOICHCTBYIOIIMAX TEIL
Bropoii 3akon HeroToHa.

H3mepenne cHiL.

CroxeHne CHIL.

3aBUCAMOCTb CHIIB YIIPYTOCTH OT AcdopMaipan.

HesecomocTb. Bec Tena nmpu yCKOpEeHHOM NOABEME U TIAZICHHN.
CpaBHEHHE CHII TPCHHSA MTOKOM, Ka9CHHA H CKOJTbKCHHS.
VcioBHS PaBHOBECHS TBEPAOIO Tena. BHAB paBHOBECHI.
Vuenuueckuii sxcnepumenm, 1abopamopreie pabomol
N3yuenne apmwkeHns Opycka 1o HaKJIOHHOH ILTOCKOCTH.



Hccnenopanue 3aBHCHMOCTH CHI YINPYTOCTH, BOSHHKAIOMIMX B NPYXHHE H
PE3MHOBOM 00pasiie, oT uX Jieopmanyn.

Hccneposanue yCIOBHiF paBHOBECHA TBEPAOro Tela, HMEIOMIEN0 OCh
BpaIICHHA.

Tema 3. 3axons coxpanenus 6 MexXanuKe

AMnyjib¢ MarepyaibHOM TOYKM (TENa), CHCTEMB MATEPHANBLHBIX TOYCK.

HUMoynsC CHIM M H3MEHEHHE HMITYJIhCa Tena. 3akoH COXpaHCHMSA HMITYIbCa.
PeakTHBHOE NBHKECHHE.

PaGora cwinl. MOIHOCT CHILL

Kuneruueckas SHeprus Marepuanbhoii Touku. Teopema 00 w3MeHEHHMH
KHHETHICCKOM SHEPrHH.

HoreHnuuansHas JHEPIrua. IoreHimansnas IHEPrus YIIpyro
nedpopmuposanHoii  npyxunbl.  [lotemmansHas  JHEpruA  TEna BOIM3HA
MOBEPXHOCTH 3EMIIH.

INoTeHmuMansHpie W HemoTeHuHanrbusie cwibl.  CBa3sp  paboTHi
HEMOTCHIMMANILHBIX CHI C M3MEHCHHMEM MEXAHHYECKOH JHCPrHMH CHCTEMBbI TEIl.
3aKoH COXpAHEHHA MEXAHHYECKOM DHEPTHM.

Yrpyrue H HEYIPYTHe CTOMKHOBCHHA.

TexupdeckHe yCTPOMCTBA H MPAKTHYECKOE NPHMEHEHHE: BOJIOMET, KONED,
TIPYXHHHBIA [TMCTOJNCT, IBKCHHUE PAKCT.

Jlemoncmpayuu

3aKkoH COXpaHECHHS HMITYIbCA.

PeakTHBHOE {BHDKCHHC.

[Nepexol TIOTEHIMANBHOM JHEPIHH B KHHETHIECKYIO H 00PATHO.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3yqenre aGCOMOTHO HEYNPYToro yaapa ¢ MOMOMIBIO ABYX OAHHAKOBBIX
HHTSHBIX MAATHHKOB.

HccneaoraHue CBA3M paboThl CHIlBl ¢ M3MCHEHHEM MEXZHUIECKOH JHEPTAH
TeJIa Ha IPHMEPE PACTSDKCHHA PE3HHOBOIO XKIyTa.

Paznea 3. Mosiexkyispaas QH3EK2 H TEPMOARHAMHAKA

Tema 1. OcHo6 MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHHA MOJIEKYNSAPHO-KHHETHYCCKOH TEOPHH H HX ONBLITHOC
obocHosanme. bpoyHockoe apmkende. Jluddysua. Xapakrep ABHKCHHA H
B3aHMOJCIICTBHA 9acTHIl BemiecTBa. Mojenn CTPOCHHA Ta3os, KHAKOCTEH H
TBEPABIX TEN W OOBACHEHHC CBOJICTB BEIMECTBA Ha OCHOBE YTHX Moaencih. Macca
pasmepsi Mosiexyil. Kommectso semectsa. [Tocrosunas ABoraapo.

Temmosoe paBHoBecHe. TeMmeparypa H €€ H3MCPCHHC. Illkana Temneparyp
Lemscus.



Mozems wuaecambHOro rasa. (OCHOBHOE  YPAaBHECHHE  MOJICKYJIAPHO-
KHHETHYECKOH TEOpHH HACATbHOro ra3a. AbGcomoTHas TeMmmeparypa Kak Mepa
CPEAHEH KWHETHMECKOW JHEPTHM TEIUIOBOTO MABHXKEHHA 4wactui, rasa. [llkama
temneparyp KemnBuna. [a3oBbie 3akoHbl. YpaBuenne Menneneepa-Knaneiipona.
3akon JlansToHa. M3omporiecchl B HACATLHOM ra3ze ¢ MOCTOAHHBIM KOJIHICCTBOM
pemiecTBa. | padudeckoe MNpeACTaBICHHE H3ONPOLIECCOB. H30TEPMA, H30X0Pa,
w300apa.

TexHHUECKHE YCTPOWCTBA M TPAKTHUCCKOES MPHMEHCHHE. TEPMOMETP,
Gapomerp.

Jlemoncmpayuu

OnBTH, AOKA3HBAIONIME AMCKPETHOE CTPOCHHE BemecTsa, Qororpaduun
MOJICKYJl OPTaHMMECKHX COCIHHCHMINA

OnsiTe M0 AU Py3HH KAAKOCTEH M ra3oB.

Mozenb GpoyHOBCKOTO JABHDKECHHA.

Mozens onbita LllTepna.

OnwIThI, JIOKa3bIBAIOHIHE CYILICCTBOBAHHE MEXKMOJIEKYISPHOTO
B3aHMOACHCTBH.

Monenp, WUTIOCTPUPYIOIAA TIPHPOJLY JABJICHHUSA ra3a HA CTCHKH COCYAA.

OmpiThl, WUIOCTPHPYIOIIHE YPABHECHHE COCTOSHHA HWACATLHOTO Tasa,
H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomot

OnpernieNieHHe Macchl BO3yXa B KJIACCHOH KOMHATE HA OCHOBE H3MCPECHHMH
00BHEMAa KOMHATHL, AABJCHUA H TEMINICPATypbl BO3AYXA B HEH.

HccrenoBaHue 3aBHCHMOCTH MEXY ITapaMeTPaMH COCTOAHHSA PaspekeHHOro
rasa.

Tema 2. Ocrosw mepMOOURAMUKY

TepMoaHHAMHIYECKAs CHCTeMA. BHYTPEHHSS SHEPrus TEPMOAMHAMHICCKOH
CHCTEMBI M CIToco0H e& mMeHennt. KoauaecTBo TerioTsl B pabora. BHyTpeHHIs
JHCPrUsA  OJHOATOMHOrO0  HMACANBHOTO rasa.  Buael  TemwionepenaTy:
TEIUIONPOBOAHOCTb, KOHBEKIIHA, M3NYYCHHE. Y ACNbHAA TEIUIOEMKOCTh BCHICCTBA.
Koaxdecrso TEILIOTH MPH TEILIONEpeAaye.

TloustHe 00 ammaGarnoM mnpouecce. [lepsHi 3akoH TEPMOJAHHAMHKH.
[IpumeHeHHE TIEPBOTO 3aKOHA TCPMOAMHAMHKH K HM3OUPOLECCAM. I'padpumeckan
UHHTEpIpeTalMs padoTH rasa.

Bropoii 3akoH TepMogMHaMHuKH. HeoOpaTuMOoCTh ITPOLIECCOB B IPHPOJC.

TertoBse  Mamupnl.  [lpuHoMmel  ACHCTBHA — TCIUIOBMX — MAlTMH.
[IpcoOpasoBaHuss JHEPrMM B TEINOBHX MamuHax. Kos¢dument nonessoro
neiicteaa  TerioBoii Mammue. Llmkn KapHo H ero ko3(puigieHT NONE3HOIO
JefcTBHA. DKOJIOrHIECKHE MpoOjIeMbl TEILIOOHEPreTHKH.



TexHHYeCKHE YCTPOMCTBA H TMPAKTHYECKOEC IPHMEHCHHE. JBHrareib
BHYTPEHHETO CropaHus, OBITOBOH XONOMMALHUK, KOHAHIHOHED.

Jlemoncmpayuu

H3MeHeHHe BHYTPEHHEH JHEpPrHd Teja NMPH COBEPIICHHH pPaboTH: BHUIET
npoOku w3 OyTHbUIKM TOJ JCHCTBHEM CXKaTOro BO3JAyXa, HarpesanuMe >pupa B
NATYHHOU TPYOKe MyTEM TpeHMsA (BHACOACMOHCTPAIH).

H3MeHeHHe BHYTPEHHEH HEPrHH (TEMIIEPATYPH) TEJIa IIPH TeIvionepeaie.

Onetr nmo agHadarHOMy PpacHIMPEHMIO BO3AyXa (ONBIT C BO3AYHIHBIM
OTHHMBOM).

Mopnenu napoBoii TypOUHbBI, ABUrarei BHYTPEHHETO CrOpaHMsl, pEaKTHBHOTO
JABHUIATEIIA.

Yuenuueckuii sxcnepumenm, aabopamophvie pabomui

H3mepeHne yaebHOM TEILIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanusn sewjecmsa. Pazogsle nepexoosl

apoobpasosanne H konacHcauma. Vicnapende u kunenue. AGCOMOTHaA H
OTHOCHTEJIbHAA BJIMKHOCTh BO3AyXa. HacoimeHHbl map. YienbHas TeIulora
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATYPBhl KMIICHHA OT JABJICHHA.

Teepmoe Teno. Kpucrainmaeckne H aMopHbie Tena. AHH30TPOIIHA CBOHCTB
kprctamios. Xuakue kpucrawinl. CoppemeHHBe Marepuaibl. Ilnapnende u
KpUCTAH3ALM. Y AeabHas Teriora mwiapnewmns. Cyommanms.

YpasHeHme TeIioBoro danasnca.

TexHHdeckHe YCTPOMCTBa W NPAKTHYECKOE MPHMEHCHHE: THIPOMETD H
NICHXPOMETP, KATOPHMETP, TEXHOJIOTHH MONYYCHHS COBPEMCHHBIX MaTCpHAIOB, B
TOM YHCJIE HAHOMATEPHAIOB, U HAHOTCXHOJIOTHA.

Jlemoncmpayuu

CsojicTBa HACHIICHHBIX [1aPOB.

Kunenue npu NOHWKEHHOM JIABJICHHM.

CnocoObt M3MEPEHUS BIIKHOCTHL

HabmoneHnse HarpeBaHHA W ILIaBJICHUS KPHCTALIHICCKOro BEMCCTBA.

JleMOHCTpAaLMA XPHCTALIOB.

Vuenuueckuii 3xcnepumenm, 1abopamopwsie pabomsl

H3mepeHne OTHOCHTEIILHOH BIOKHOCTH BO3/{yXa.

Paznen 4. DiieKTpOARRAMHEKS
Tema 1. Inexmpocmamukxa
JeKTpH3alHks Tel. OJCKTPHYIECKHA 3apsi. [lBa BHAA JJICKTPHICCKHX
3apsgoB. TIpOBOJHAKH, NMONECKTPHKH H HOJYIPOBOAHHKH. 3aKkoH COXpaHECHHA
3MEKTPHYECKOIO 3apsaa.
Bsanmozeiicreue 3apsaoB. 3akon Kymona. Todeqanblii 3neKTpHICCKHHA 3apsil.
Onekrpudeckoe mone. HanpsHk€HHOCTH  DNEKTPHMECKOTO  MOJA. [ IprHrmn



CYNEPIIO3UIMMM JICKTPHICCKHX Mosici. JInHMH HANPSKEHHOCTH JJIEKTPHIECKOro
noJjA.

Pabora cun Inekrpocrarudeckoro mons.  lloremiman.  PasHocTts
noteHUHaIoB. [IpOBOAHMKM H JAWDJICKTPHKH B JJICKTPOCTATHYECKOM IOJE.
JlvdnexTprieckas POHUIIAEMOCTD.

Dnextpoémxoctb. Konpencarop. DNEeKTpoEMKOCTh IUIOCKOTO KOHACHCATOpa.
DHeprug 3apsHKEHHOro KOHJACHCATOpa.

TeXHHYEeCKHE YCTPOMCTBA H NPAKTHYECKOE IPHMEHEHHE. 3JICKTPOCKOIL,
IMEKTPOMETP, INEKTPOCTATHYCCKAsA 3aMTA, 3a3EMJICHHE DNEKTPONpUOOpOB,
KOHJICHCATOP, KOMMHPOBAILHLIHA aliiapar, CTpydHbIA PUHTEP.

Jlemoncmpayuu

YcrpoiicTBO M NpHHIMIT ACHCTBHS JCKTPOMETPA.

B3auMoieHCTBHE HAICKTPH3OBAHHBIX TEJL.

DIEKTPHIECKOE NOJIE 3aPDKECHHBIX TCIL.

ITpoBOHMKH B HICKTPOCTATHISCKOM M10OJIC.

DrieKTpocTaTH4ecKas 3alHTa.

JIMDNEKTPUKH B JIEKTPOCTATHIECKOM TIOJE.

3aBHCHMOCTD JIEKTPOEMKOCTH IUIOCKOr0 KOHJACHCAropa oOT ILTOmAaH
[UIACTHH, PACCTOAHHA MEXKIY HHMH H JHDJICKTPAYECKON NMPOHHIIACMOCTH.

DHeprus 3apsKCHHOTO KOHACHCATOPa.

Vuenuueckuii 3xcnepumenm, 1abopamopmvie pabomoi

H3mepenne 3IeKTPOEMKOCTH KOHACHCATOPA.

Tema 2. ocmoanunwiii 2nexmpuyeckuit mox. Toxu 6 paznuunsix cpeoax

DOneKTpUYECKHi TOK. YCNOBHA CYHIECTBOBAHHA DJCKTPHUCCKOrO TOKA.
Ucrounmxy Toka. Crna Toka. [locTosHubii TOK.

Hanpsoxenue. 3akoH OMa 1uId yIacTKa HEIH.

DNEKTPHUECKOE COMPOTHBJICHME. YJICNMBHOE COMPOTHBIICHUE BCHICCTBA.
[MocnenoBare/ibHOE, NAPALICILHOE, CMEIIAHHOE COC/IMHCHHE NPOBOTHUKOB.

PaGora onexTpHueckoro Toka. 3akoH Jlkoyns—Jlenna. MommHocTs
INEKTPHYECKOro TOKA.

DNEKTPOABHKYIIAs CWIAd M BHYTPEHHEE CONMPOTHBICHHC UCTOYHHMKA TOKA.
3akon OMa JUIs NOJTHO#M (3AMKHYTO#) nekTpudeckoi uenm. KopoTkoe 3aMblkaHue.

DNEKTPOHHAS  NPOBOAMMOCTH  TBEPABX  MCTALIOB. 3aBHCHMOCTH
CONPOTHRJICHHS METAILIOB OT TeMNeparyphi. CBEpXNpPOBOIHMOCTD.

DNeKTPHUECKHii TOK B BaKyyMe. CBOiCTBA DNCKTPOHHBIX IY'1KOB.

[TorynpoBOHHKH. CobcTBeHHAs W TIpUMECHass  TIPOBOJMMOCTH
nonynposomarkos. CBoiicTBa p—n-nepexoa. 1107ynpoBOIHMKOBBIC npHOOpH.

DNEeKTPHUYECKHii TOK B  pacTeopax H  pacinasax  IJCKTPOJIHTOB.
INEKTPONIMTHUESCKAS TICCOLMALIAA. JNEKTPOIHS.



Onextpuiecknii Tok B razax. CamMOCTOSTENBHLIM H HECAMOCTOATCIILHBIN
paspax. Mounua. I1nazma.

Texnudeckne ycrpoiicTBa M TPAKTHIECKOE TPHMEHEHHE. aMIEPMETP,
BOJILTMETP, PEOCTAT, MCTOYHHKH TOKA, OSICKTPOHATPEBATCILHLE TIPHOOPHI,
INEKTPOOCBETHTENBHBIE IPHOOPHI, TEPMOMETP COMPOTHBIICHHS, BAKYYMHRKIH JIHOL,
TEPMHCTOPH H (OTOPE3UCTOPHL, NONYIPOBOAHHKOBLIiT MO, IalbBAHHKA.

Jlemoncmpayuu

H3Mepenue cuibl TOKAa M HANIPAKEHMA.

3aBHCHMOCTD CONMPOTHUBJICHAA IWIHHIPHYECKHX IPOBOJHMKOB OT JUIMHE,
VIO ONEPEIHOr0 CEYCHHI M MATCPHANIA.

CMemanHoe COCAMHEHUE IPOBOTHHKOB.

[Ipamoc wm3mepenme onekrpoasuxymieii cwmbl. Koporkoe 3ambikanme
ranbBaHHYECKOrO JICMEHTA H OLICHKA BHYTPEHHEr0 CONPOTHBICHHS.

3aBMCHMOCTDb COTIPOTHBIICHHA METAJUIOB OT TEMIIEPATYPHL.

ITpoBOAMMOCTD INIEKTPOIMTOR.

HckpoBoii paspsia 1 NpOBOAMMOCTS BO3AYyXA.

OaHOCTOPOHHAA MPOBOAUMOCTH AHOAA.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomul

H3yueHne cMEmMAHHOTO COCAMHEHMUS PE3UCTOPOB.

H3mepenre 2MeKTpOABIKYIICH CUIBI UCTOYHMKA TOKA W €r0 BHYTPCHHErO
COITPOTHBJICHHA.

Habmoaenue snexrponusa.

Mexnpeamernsnie cBa3H

Hsydenne kypca ¢pmsiku 6azoBoro yposHs B 10 xmacce ocymecrsisercs €
YI9ETOM CONCPXKATCALHBLIX MCKIPEAMETHBIX CBA3CH C KypcaMHM MAaTEMaTHKH,
6uonorum, xumum, reorpadpun U TEXHONOTHH.

Mexcnpeomemnvie nonamus, CBI3aHHBIC C H3YYCHHMEM METOHAOB HAYYHOro
MO3HAHUA: SABJICHHE, HaydHBIA (akT, runore3a, (PpHU3HICCKas BEIWIHHA, 3AKOH,
TeopHs, HaOIMOZICHKE, IKCTICPHUMEHT, MOACIIMPOBAHHE, MOACIIL, H3MEPEHHE.

Mamemamuxa: pemeHne CHCTEMbl YpaBHEHWIA, NMHEHHas QYHKIMA,
napa6ona, runepboia, X rpadUkd H CBOWCTBA, TPUMOHOMETPHICCKHE (YHKIMH:
CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPHIECKOE TOXKIECTBO,
BEKTOPH M UX MPOCKIIMM HA OCH KOOPMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexanvueckoe NBHXECHHE B XXHUBOH mpupoae, muddysusn, ocMoc,
TEIIOOOMEH XHBHX OPraHM3MOB (BHIKN TeILIONEpEAaTH, TCIUIOBOC PaBHOBECHE),
MCKTPHICCKHE ABJICHHA B )KHBOH NMPHPOAE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJL, MOJIb
BEIIECTBA, MOJMApHAas Macca, TEIUIOBMIE CBOMCTBA TBEPARX Ted, XHAKOCTEH H
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Ta30B, JJICKTPHIECKHE CBOHCTBA METALIOB, JNEKTPOIMTHYICCKA JHCCOMALIMA,
rajbBaHHKA.

l'eozpagpua: BAEKHOCTL BO3/AYXA, BETPHI, GAPOMETP, TEPMOMETP.

Texronozua: npeoOpa3oBaHME NBHXCHMI C MCONbL3OBAHHEM MEXAHH3MOB,
Y4€r TPCHHA B TCXHMKE, TNOMIMNHMKH, MCIIONb30BAHME 3aKOHA COXPAHCHHA
HMITYIbCA B TEXHHKE (pPakeTa, BOAOMET M APYrHeE), JBHTATENh BHYTPEHHETO
CropaHusi, MapoBas TypOHHA, OLITOBOH XONOAWILHHK, KOHAHIHOHED, TEXHONOTHA
NOJYYCHHA COBPEMCHHBIX MArcpHaloB, B TOM YHCJE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, JICKTPOCTATHICCKAnA 3alIUTa, 3a3EMJICHHE DNEKTPONPHOOPOS,

KCEPOKC, CTpYHHbIH TPUHTED, IEKTPOHATPEBATEIIbHbIC npuoOpLL,
3NCKTPOOCBETHTEIBHBE NMPHOOPHI, ralbBaHMKA.

11 KJIACC

Pazaen 4. Daexrpoaanamuxa

Tema 3. Maznumnoe none. IneKmpomMazHRMHAR UHOYKUUA

IlocrognHbie  MarHuThl.  B3auMogeiicrBHe  ITOCTOSHHBIX  MArHHMTOB.
MarnurHoe none. Bekrop MarnwTHOM HHAykuMH. [IpHHUMI CyneprnosHumm
MArHMTHHIX NoJicH. Jluamn marnwTHO#M wmayximn. Kapruma nubmii MarnvrHo#
HMHAYKIHH TIOAS NOCTOAHHBIX MArHUTOB.

MaruuTHoe mole NpOBOAHMKA € TOKOM. KapTHHa IMHMI HHIYKIHA
MArHMTHOTO TONA JUIMHHOTO NPAMOTrO NPOBOJHMKA M 3AMKHYTOTO KOJIHIICBOTO
TIPOBOJIHHKA, KATYIIKH ¢ TokoM. Ot Jpcrena. B3aumozaeiicreue npoBoaHHKOB ¢
TOKOM.

Cuna Amrtepa, €€ MOyJIb H HaNpaBJCHHE.

Cuna Jlopenna, e€ MO/lyJib U HaNpaBJcHUE. JIBIDKEHHE 3aPAKCHHON YaCTHITH
B OJTHOPOJTHOM MarHuTHOM none. PaGora cwmst Jlopenma.

JBneHne JnekTpoMarHuTHOM HHAYKUMH. [loTOK BekTOpa MarHMTHOM

HHAYKIMH. OJCKTPOABHKYINAS CHJIA HHAYKIMH. 3aKoH 3JICKTPOMarHMTHOM
maykann Dapanes.

Buxpesoc Inexkrpuueckoe mnone. JJEKTPOABMXYINAA CWIAa HHAYKIMH B
ITPOBOAHMKE, NBHAKYIIEMCS MOCTYNIATENBHO B OIHOPOAHOM MarHUTHOM HOJIE.

IlpaBuno Jlenna.

HupykruBHOCTL.  SIBNCHME CAMOMHIAYKUMH. JJICKTPOJBHXKYINAs CuWia
CAMOHUHAYKLHH.

DHEPrus MarHUTHOrO MOJI KATYHIKH C TOKOM.

DNEKTPOMArHATHOE TOJIE.

Texnudyeckne yCTpPOHCTBA M MPAKTHMECKOE TNPHMEHEHHWE: TIOCTOSHHbIC
MarHMThi, JJCKTPOMArHUTHI, JNCKTPOJBHTATENb, YCKOPHMTEIH SJICMCHTAPHBIX
JaCTHII, HHIAyKIIHOHHAA NeYb.



Jlemoncmpayuu

Ommit 3pcrena.

OTKJIOHECHHE JEKTPOHHOIO IMy9Ka MArHUTHEIM I10JEM.

JInHuH HHAYKUMA MarHUTHOTO TIOJIA.

B3aumoneiicTBue ABYX MPOBOAHHUKOB C TOKOM.

Cwna AMnepa

JleiicrBHe cunn JIopeHa Ha HOHN YJICKTPOJIHTA.

SIBIeHHE 2NEKTPOMArHUTHON HHIYKIHH.

[Ipasuno Jlenna.

3aBUCHMOCTD MCKTPOJIBIDKYIICH CHIIBI HHIAYKIMM OT CKOPOCTH H3MCHCHMA
MarHMTHOI'O MOTOKA.

SiBneHre CaMOMHAYKIIHH.

Vuenuueckuii sxcnepumenm, aabopamopnwie pabomul

H3ydeHHe MarHHTHOrO 1O KATYIIKH € TOKOM.

HUccnenopanre ACHCTBUA MOCTOAHHOIO MArHHTa Ha paMKy € TOKOM.

Hccnepopanue ABACHHS JICKTPOMATHUTHOM HHIYKIHH.

Paznen 5. KosicOanna » Boasl

Tema 1. MexanuuecKkue u 1eKmpoMaZHumHusle Koaebanus

Konebaremspas  cucrema. CpoGomume  MexaHMYecKHE — KomeOaHHs.
Capmowmteckue konebanus. [lepuon, wacrora, aminmMrya u ¢asa KoneGanmii.
[pyswumapi MasTHHK. MaremarHiecknii MasTHUK. YDPaBHECHHE TaPMOHMMECKHX
xoneGanmit. [Tpeppaimenne SHEPrHH IPH rAPMOHHIECKHX KOJNCOaHHAX.

KoneGarempuniii KoHTyp. CBOGOIHEIE 3/IEKTPOMAarHHTHHE KoneOaHMd B
HACAMTLHOM KOJNEOATe/IbHOM KOHTYpE. AHANOrvs MCEKAy MEXaHHYCCKHMH H
IMEKTPOMArHHTHEIMH  koneOanmamu. ®opmyna Tomcona. 3akoH CoOXpaHeHMA
IHEPrHH B HACATHHOM KONEOATEILHOM KOHTYPE.

IlpeacrarieHnde 0 3aTyXaOMKX KoneOaHusX. BRHYXKICHHBEC MEXaHHICCKHE
koneGanma. Pezonanc. BrlHyXK1eHHbIE 2IEKTPOMArHHTHBIE KONcOaHus.

Tepemennnii Tok. CHHYCOHJANBHLIHA TNCPCMEHHBIH  TOK. MomsocTh
MEPEMEHHOr0 TOKAa. AMILUIHTYHOE W JCHCTBYIONIEC 3HAYCHHE CHIBI TOKa H
HANPSOKCHHA.

Tpancdopmarop. [IponssoacTeo, nepenaia norpedneHne MEKTPHIECKOH
IHEPrHM. JKOJOrHIECKHE PHCKH NMPH MPOH3BOACTBE JMICKTPOIHCPIHH. KymsTypa
HCIIOIH30BAHUA EKTPOSHEPrHH B MIOBCCAHEBHOMN HKH3HH.

TexHM4ECKHe YCTPOHCTBAa H TMPAKTHICCKOC NPHUMCHCHHUC: EKTPUICCKHH
3BOHOK, FCHEPATOP MEPEMECHHOr0 TOKA, IMHWH JJICKTPONEpeaaU.

Jemoncmpayuu

HccieqoBaHHE IIApaMETPOB KOJA€OATEILHOH CHCTEMB (NMpYXHUHHMH HIH
MATEMATHYCCKHI MAATHHK).



Ha6moaeHue 3aryxaromux KojseOaH#ii.

Hccnenopanme CBOHCTB BHHYMICHHBIX KOJICOaHMI

Hab6moaenue pesoHaHca.

CBo6oHbBIE ITEKTPOMArHHTHRIE KOACOaHHS.

OciuiorpaMMBl (3aBUCHMOCTH CHIIBI TOKA W HANPSDKECHUA OT BPEMCHH) A
INEKTPOMATHUTHLIX KONCOAHMIA.

Pe3oHaHc npH MOCIEOBATENLHOM COCAMHECHHH PE3HCTOpPA, KarymiKH
HHIYKTHBHOCTH M KOHACHCATOPA.

Monenb JTHHAM IEKTpOoNIEpPEAATH.

Vuenuueckuii sxcnepumenm, aabopamopnsie pabomul

HccnenoBanne 3aBHCUMOCTH NEPHOAA MAIBIX KoncOaHuii rpysa Ha HMTH OT
JUTMHBI HUTH W Maccel Ipy3a.

HccnenosanMe mNEPEeMEHHOr0 TOKAa B LiEMM M3 NOCACAOBATCIILHO
COCMHEHHBIX KOHACHCATOPA, KaTyIIKH H PE3HCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHubie 60IHH

Mexannueckue BONHBIL, YCJoBus pacnpoctpaneHus. [lepuwoa. Cxopocts
pacnpocTpaneHHuss W JUIMHA BONHHL. llomepevunbie W TPOJONbHLIC BOJHbL
Hnurepdepenims 1 uppakims MEXaHHISCKHX BOJH.

3pyk. Cxopocts 38yka. I poMkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCIOBHS M3MYYEHHS 3JICKTPOMArHUTHBIX BOJH.
B3anmuas opuentaims sekropos E, B, V B anexrpomarnutHoii Bonne. CpoiicTsa
3MEKTPOMArHATHRIX BOJH: OTPDKCHHE, MPEIOMICHHE, MONSPH3AUMA, AA(PaKIA,
urepdeperimi. CKOpoCTb JICKTPOMArHHTHBIX BOJH.

[lIxana snexrpoMarHUTHLIX BOJH. [IpUMEHEHHE DNEKTPOMArHUTHLIX BOJIH B
TEXHHMKE H OBITY.

TIpHHIMITI PaJMOCBA3H H TENCBHACHHA. PaHomokarms.

DNEKTPOMarHATHOE 3arpASHEHHE OKPYXKAIOIEH CPE/Ibl.

Texuuueckue YCTPOHCTBA M NPAKTHYECKOE MPHUMCHCHHE: MY3bIKAILHLIC
HHCTPYMEHTH, YIBTPa3BYKOBajd JMArHOCTHKa B TEXHHKE H MEAHMLMHE, paiap,
PANHONPHEMHHK, TEJICBH30p, aHTeHHa, Tenedon, CBY-neds.

Jlemoncmpayuu

O6pasoBaHKe U PacTIPOCTPAHEHHE NOTIEPCUHBIX M MPOAOLHBIX BOJIH.

Konebmoineecs Tei0 Kak HCTOYHHK 3BYKA.

HabmoseHHe oTpaKEeHHA H NPEIOMICHHS MEXaHHYECKHX BONH.

Habmonenue narepdepeHivy U AnGpakiui MEXaHHIECKAX BOJIH.

3ByKOBO# pe30oHaHC.

Ha6mopcHue CBA3H FPOMKOCTH 3ByKa M BBHICOTH TOHAa C aMIUIMTYJIOH H
4acToTOH KoneOanmii.



HUccrnepoBaHHe  CBOWCTB  MEKTPOMArHUTHBIX  BOJH.  OTP@KCHHE,
NpeoMIICHUE, Noaspu3aims, Audpakis, HHTepepeHIUA.

Tema 3. Onmuxa

I'eomerpryeckas onruka. [IpaMomHHEHHOE pacnpOCTpPaHECHHE CBETa B
oxnopoanoii cpeae. Jlyq ceera. ToueuHniii HCTOYHHMK CBETA.

Otpaxenue csera. 3akoHnl oTpaxeHus cBera. [loctpoenne u3oOpakenmii B
ILUIOCKOM 3€pKane.

Ipenomienne cBeTa. 3aKOHK NPETOMICHHA CBeTa. AOGCOMOTHBIH NOKasareib
npenomneaus. [lonHoe BHyTpenHee orpakenme. [Ipeaenmbubii yronm mnojHoro
BHYTPEHHETO OTPKECHHS.

Nucnepens ceera. CioxHbl# cocras Oenoro ceera. Liser.

Cobuparomme © paccenBatomme nuH3e. Tonkas amuza. @OKycHOeE
PacCTOSHHE W ONTHYECKAs CHiIA TOHKOH ymmH3bl. [locTpoenme w3oOpakenwit B
coOHpaloIMX H pacceMBaOmMMX JuH3ax. PopMyia TOHKOH NHMH3H. YBEAHICHHE,
JaBaeMOC JTHH30H.

[penenm NPUMEHUMOCTH TEOMETPHIECKON OTITUKH.

Bonmnosas omrmuka. Hurepdeperima csera. KorepeHTHmHEe HCTOYHMKH.
YcnoBua HaOMmOACHHI MAaKCHMYMOB H MHMHHUMYMOB B HHTEp(EPCHUMOHHOM
KapTHHE OT ABYX CHHQA3HBIX KOr€pEHTHRIX HCTOYHHKOB.

Jludpakuma ceera. udpaxipionnas pemérka. Ycnosue HaObmoacHus
[IABHBLIX MAKCHMYMOB TIPH TaJiCHHH MOHOXPOMAarTHYECKOro CBCTa HaA
MAQPPAKLMOHHYIO PEIIETKY.

Honspusanms cera.

Texuuueckne YCTpOWCTBA M TNPAKTHYCCKOS MPHUMCHCHHE: OYKH, JIyMNa,
¢oroannapar, NPOCKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKOIl, BOJOKOHHAA
ONTHKA, AH(PPAKLIHOHHASA PCIIETKA, HOIAPOH/.

Jlemoncmpayuu

[IpsaMOJMHEHHOE PAcTIPOCTPAHCHHE, OTPAKCHME M TPEIOMIICHHE CBETA
OnTHyeckue MpHOOPLI.

TonHoe BHyTpeHHEE OTpaKEHHE. Mojiens CBETOBOA.

HccneroBaHue CBOMCTB U300PDKECHHH B JIMH3aX.

Moenn MUKPOCKOTIA, TENCCKOTIA.

Hab6:woaenmne HHTEP(EPECHLMH CBETA.

Ha6:moaenue qU(pakiMH CBETA.

Habmonenne aucnepcuH ceeTa.

INony4yenue cnekrpa ¢ NOMOIILIO IPAU3MBIL.

Tony4eHue CHEKTpa ¢ NOMOIBIO AHPPAKIHOHHOH PEIIETKH.

Ha0monenue nonspHsalin CBETa.

Yuenuyeckuii sxcnepumenm, aabopamoprusie pabomol



H3MepeHne moKa3zareis MpeJIOMACHHA CTEKIIA.
Hccnenosanme CBOMCTE H300pakeHMH B TMH3AX.
Habmonenye qUCIIEPCHE CBETA.

Pazaen 6. OcHoBbl CHENHAILHOH TCOPHH OTHOCHTE/ILHOCTH

[pandil  NPAMEHMMOCTH  KIIACCHUECKOM  Mexanmkd.  llocrynarnl
CIEIMANBHOM TEOPHH OTHOCHTECIBLHOCTH. HMHBAPHAHTHOCTh MOYJS CKOPOCTH
CBETA B BaKyyMe, MPHHIIMIT OTHOCHTEIBHOCTH DHHINTEAHA.

OTHOCHTENLHOCTH OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMCHH H COKpamiCHHE
JUTMHDL.

DHEpPrusa ¥ UMITYJbC PENATHBHCTCKOM 9aCTHITbL.

CBs13b MAacchl C JHEPrHei M MMITYJIbCOM PEJISTHBHCTCKOM JaCTHIB. DHEPrua
NOKOS.

Pazaen 7. KanroBas puznka

Tema 1. Inemenmsl KeaHMOG0U ONMUKU

®oronnr. Popmyna [nanka cBs3H HEPrUH (POTOHA € €0 JaCTOTOH. DHEPrus
H HMITYJIbe oToHa.

OrxpbiThe 1 Hecnenosanne porodddexra. Ombite A. I'. CroneroBa. 3akoHbl
dorodpdexra. Ypasnenue Ditnmreiina wis Pporosddexra. «Kpachasa rpannuay»
dorordexra.

Jlasnenne csera. Onuitet [T H. Jlebenena.

XUMHIECKOE ACHCTBUC CBETA.

TexHHdecKHE YCTPOICTBA M MpaKTHYECKOE IPHMEHEHHE: (OTOMEMEHT,
¢oroaaryuk, conHedHas Oarapes, CBETOAHOA.

Jlemoncmpayuu

dorodddexT Ha YCTAHOBKE C ITHHKOBO#H IUIACTHHOM.

Uccnenosanue 3aKkoHOB BHemHero goroxpdexra.

Caerognon.

Comegnas 6arapes.

Tema 2. Cmpoenue amoma

Moaem atoma Tomcona. Onmitt Pesepdopna mno paccesHMio O -9aCTHIL
Mnanerapuas mojens aroma. Ilocrynarst bopa. H3myueHue W NOTNOMCHHC
(QOTOHOB MpH NEpexXoje aroMa ¢ OJHOr0 YPOBHA JHEPrHM Ha apyroii. Buan
cniekTpoB. CHEKTP yPOBHEH JHEPTHH aTOMA BOJIOPOAA.

BosmHoBHIE cBOiicTBa 9acThl,. Bomam ae bpoitns. KopiyckyjispHO-BONHOBOH
Ayanu3M.

CHIOHTAHHOE ¥ BHIHY)XJICHHOE H3JTy9CHHE.

TeXHHUECKME YCTPOHCTBA M TPAKTHIECKOC TIPHMEHEHME: CIICKTPaNbHbIH
aHanK3 (CNEKTPOCKOI), JIa3ep, KBAHTOBbIH KOMITLIOTED.



JHemoncmpayuu
Mopnens ommta Pezepdopna.
OnpeneneHye JUTHHR BOTHK Ja3epa.
Habmonenne nHHEHYATHIX CIIEKTPOB H3TYYCHHS.
Jlazep.
VYuenuuecxuii sxcnepumenm, nabopamopnvie pabome:
Habmopaenne muHe9aToro crnexrpa.
Tema 3. Amomnoe 20po
OKCHEPUMENHTDL, IOKA3HIBAIOIME CIOXKHOCTL CTpocHust Aapa. OTkphiTHE
pamuoakTHBHOCTH. Ombiti  Pezepdopna mno  ompemenemmio  cocrasa
panHoakTHBHOIrO H3nydeHus. CpoiictBa amp(a-, Ocra-, raMMa-H3Iy9cHHA.
Bimanne pafHOaKTHBHOCTH HA XKUBBIC OPraHH3ME.
OtkpuiTHE TIpOTOHAa W HelTpona. Hyknonnas mozaenms sapa IeiisenGepra—
Heanenko. 3apsan aapa. MaccoBoe amcno sapa. Mzorons.
Anpda-pacnajg. ONeKTPOHHWH H NO3HTPOHHLIA Oecra-pacman. I'amma-
H3Ny4eHHE. 3aKOH PaHOAKTHBHOTO pacmiana.
OHEPris CBj3K HYKJIOHOB B sifipe. Slnepubie cwbl. Jledexr macest aapa.
SAnepusie peaxupn. JlejacHue H CHHTES SEP.
Anepubiit peakrop. TepmosaepHsiii cuures. IlpoGieMbl H IEpCHEKTHBH
SAACPHOM SHEPTETHKH. JKONOTHICCKHE ACTICKTHI AACPHOM YHEPTETHKH.
DJIEMEHTapHBIC 9acTUlibl. OTKPHTHE TIO3UTPOHA.
Meroan HabMOACHHUS H PErHCTPALHA ICMEHTAPHMX JACTHIL.
PyHpaMEHTAIBHBIC B3aUMOACHCTBHA. EHHCTBO (PM3HIECKOH KapTHHR MHPA.
Texuuueckne yCTpOCTBa M NPAKTHYECKOS MPUMECHECHUE: JIO3UMETP, KaMepa
Briscona, anepHbiii peakTop, aroMHas 6oMba.
Hemoncmpayuu
CHETYMK MOHM3HPYIOIMX YaCTHIL
Vuenuvueckuii sxcnepumernm, nabopamopnvie pabomol
HccnenoBanne TpekoB 9acTHIl (110 roTOBRIM ¢oTrorpaduam).

Pa3gen 8. JaeMenTHI aCTPOHOMHE H ACTPOPHIHKH

Oranbl pa3BATHA acTpoHOMHHN. | IpHKnanOe 1 MEPOBO33PEHUECKOE 3HACHHE
aCTPOHOMUH.

Bua 3s&anHoro HeGa. Co3pe3mms, ApKHE 3BE3B, IUIAHETHI, MX BHIAMMOE
JIBIDKCHUE.

Conueunan cucrema.

Comane. Conneunas aktuBHOCTb. Mcrounmk »Heprum CoiHma W 3BE3A.
3B&3abI, X OCHOBHHE XapAKTCPHCTHKH. JlMarpaMMa «COEKTpalNbHBIM Kiacc —
CBETHMOCTbY». 3BE3AN TIJIABHOH IOCHCHOBATENHLHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB)» JUIA 3BE3/] TJIABHOH NOCNEAOBATENBLHOCTH. BHyTpeHnee crpoeHue



38E3/1. COBpEMEHHDBIC TIPCICTARJICHHUSA O MPOUCXOXKACHHH H JBomoimu ColHua H
3BE3/. JTanbl KH3HH 3BE3L.

Mieunsiii [lyrs — sama I'anaktuka. [Tonoxenuwe n mBrkenme Connna B
lanaxmuke. Tuns ranakTvx. Paguoranaktiki v kBa3apsl. UEpHBIC IBIPHI B AApax
AJIAKTHK.

Bcenennas. Pacummpenne Beenennoil. 3akon Xa60na. PasOeranue ranakrHk.
Teopus boybmoro 3pbiea. PEMHKTOBOE H3y4UECHHE.

Macmrabnas crpykrypa Beenennoi. Meraranakruka.

Hepeménnnle npobiaeMbl aCTPOHOMHH.

Yuenuueckue nabniooenus

HabmoaeHnus HEBOOPYKEHHBIM Ta30M € HMCIONB30BAHMEM KOMITbIOTEPHBIX
NPWIOKEHUH IS OTIpE/ICTICHHA NMONOXKECHHA HEOCCHBIX 00BEKTOB Ha KOHKPETHYIO
JIary: OCHOBHBIE c03Be3Aus CEeBEPHOro NOAYIIapHa U SPKHE 3BE3/IbI.

HaGmonenus B teneckon Jlynsi, mnaner, Mneunoro [Ty,

0600maromee noBTOpeHNE

Poims (H3MKH H acTPOHOMHH B JKOHOMHMYECKOH, TEXHOJIOrHYECKOH,
COIMANBHOM W 3THYECKOH cepax AeSTENHHOCTH YEI0BEKa, POIb H MECTO (PH3HKH
H aCTPOHOMHM B COBPEMEHHOI HAYTHOH KapTHHE MUpA, POJib GU3HIECKOil TCOpHH
B (OpMHPOBaHMM TIPEACTABICHHH O QU3AYICCKONH KapTHHE MHpA, MECTO
(M3HIECKOii KAPTHHBI MHPa B OOIIEM PAAy COBPEMCHHBIX €CTECTBCHHO-HAYyYHBIX
MPEACTABICHHH O IIPHPOE.

MexnpeamMeTnnic CBH3H

Usyuenne xypca ¢pu3nku 0a3oBoro yposHs B 11 kiacce OCYyMIECTBIACTCA €
Y4ETOM COACPXKATENBHBLIX MEKINPSAMETHRX CBA3€H € KypCaMM MAarcMarukH,
OHONOIMH, XMMHMM, TEOTpadui U TEXHONOTHH.

Mexcnpeomemnbie nowAmusi, CBA3AHHBIE ¢ W3Y9ICHHCM MCTOJIOB HAY9IHOrO
MO3HAHWA: SBJCHHE, HaydHH#i (akT, runore3a, (u3HdYecKad BEJMIHHA, 3AKOH,
TeopHs, HaOIOACHHE, FIKCIIEPHMEHT, MOACTHPOBAHHE, MOJCIb, M3MCPEHHE.

Mamemamuxa: pelIcHHE CUCTEMbl YPABHCHMM, TPUTOHOMETPHYECKHE
QYHKIMM: CHHYC, KOCHHYC, TAHTE€HC, KOTaHICHC, OCHOBHOC TPHIOHOMCTPHYIECKOC
TOXJAECTBO, BEKTOPH H MX MPOCKUMH HAa OCH KOOPMHAT, CIOXCHHE BCKTOPOB,
MPOM3BOAHBIC JMEMEHTAPHBIX (YHKUMH, MPH3HAKH TNOAOOHA TPEYrOILHHKOB,
OTpe/IENiCHAE TUIOMAJH IUIOCKHX QHryp u 00bEMa TEL

Buonozus: SNEKTPHYECKHE SBACHMS B KHBOM TNPHpOJE, KonebarelbHbIE
ABIDKCHMS B JKUBOIi PUPOJIE, OITHYECCKHUE ABJICHHS B JXUBOH NMPHPOAE, NCHCTBHE
pATHALMH HA )KUBHIEC OPraHH3MBbI.

Xumua: CTpocHHE aTOMOB M MOJICKYJI, KPHCTAJUTHYECKas CTPYKTYpa TBEPABIX
Tel, MEXaHW3MBl OOpa3’OBAHHMA KPHCTALIMYCCKOH PEMIETKH, CHCKTPATHHBIHA
aHaIN3.



l'eozpagpua: MaruuTHBIE NOMOCA 3eMIH, 3a0€KHM MArHMTHBIX Py,
¢oTocnEMKa 3eMHO# IOBEPXHOCTH, NPE/ICKA3AHNE 3EMICTPACCHHIL

Texnonozun: nMHMH JJIEKTpONEpPEAa4, TEHEPATOP NEPEMEHHONO TOKa,
MEKTPOABHTATENb, HHAYKIHMOHHAA II€9b, Pajaap, PaJHONPHEMHHK, TEIEBH3OP,
anrenna, tenedon, CBY-neub, NmpOEKIMOHHBIN ammapar, BOJIOKOHHAS OITHKA,
conmHevHaa Oarapes.



ILIAHUPYEMBIE PE3YJBLTATHBI OCBOEHHA IMMPOI'PAMMBLI IIO
®H3UKE HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHHUA

Ocpocnre ydebHOro npeaMera «®Pu3uka» Ha ypOBHe cpeaHero odmero
obOpazosanma (6a30BLI YPOBEHB) JO/DKHO OOECHEYHTDh AOCTHIKECHHE CHIEAYIOMMX
JMMYHOCTHBIX, METAMPEAMETHLIX U MPEAMETHBIX 00pa30BATENbLHBIX PE3YIILTATOB.

JIHHHOCTHBIE PE3YJIBTATDI

JIYHOCTHBIE Pe3yIbTaTh OCBOCHHA y4eOHOro npeaMera « PH3HKa» J0DKHB
OTpaXaTh TOTOBHOCTh H CIIOCOOHOCTH OOY4YalOMMXCR PYKOBOACTBOBATHCA
cpopMHpOBaHHOM BHYTPCHHCH NO3HUMEH JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX
OPMEHTAIMIi, TIO3UTMBHBIX BHYTPCHHMX YOCKACHMIA, COOTBCTCTBYIOIMX
TPAJHIIHOHHKIM IICHHOCTAM POCCHHCKOro OOIECTBa, pacHIMpEHHE XKH3HCHHOIO
ONBITA H ONBITA JEATENLHOCTH B IMPOILIECCE PEANH3AMH OCHOBHBIX HAITPaBICHHI
BOCIIMTATEIILHOM JICATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaBcKoro BOCHHTANNAN:

cpOpMHPOBAHHOCTb MPAKAAHCKOH NMO3HIHH 00yJalomerocs Kak akTHBHOroO H
OTBETCTBCHHOTO WICHA POCCHICKOTO 00IIECTBA;

NPMHATHE  TPAAMIMOHHBLIX  OOIICYENOBEUECKHX TYMAaHUCTUYECKHX H
JAEMOKPaTHYECKHUX LEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJBHOCTh B HMHTEPECAX IPOKAAHCKOro
00IIeCcTBa, Y4aCTBOBATH B CAMOYTIPaBICHHH B 00pa30BaTeiIbHOM OpraHH3alMK;

YMEHHE B3aUMOJICHCTBOBATD C COLMAIbLHBIMH HHCTHTYTaMH B COOTBETCTBHH C
HX QYHKIMAMH H HA3HAYCHHEM,

rOTOBHOCTH K 'YMAHUTapHO# H BOJOHTEPCKOH NEATCILHOCTH,

2) NaTPHOTHYIECKOr0 BOCNHTANNY:

c(pOpMHPOBAHHOCTD POCCHMCKOH TPOXAAHCKOH UJICHTHYHOCTH,
NaTPHOTH3MA;

IICHHOCTHOE OTHOIICHHE K TOCYJAAPCTBCHHBIM CHMBOJIAM, AOCTHAKCHHAM
POCCHICKHX YIEHBIX B 00/1aCTH (PH3HKM M TCXHHMKH;

3) AyX0BHO-HPABCTBEHAOr0 BOCHATAHHA:

¢(OpMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHMA, ITHICCKOIO NOBCJCHHA,

CTIOCOOHOCTh OLICHHMBATh CHTYAlMI0 W TPHHHMATh OCO3HAHHbIE PCIICHWA,
OPUEHTHPYSACH HA MOPANbHO-HPABCTBEHHBIC HOPMBbI U IICHHOCTH, B TOM YMCNC B
JIeATEIbHOCTH Y4EHOrO;

0CO3HAHME JTHIHOrO BK/aja B MIOCTPOCHHE YCTOHYHBOro Oyaymiero;

4) 5CTeTHECKOr0 BOCIHTAHHY:

ICTETHHECKOE OTHOMICHHE K MMPY, BKJIIOYAs 3CTETHKY HayYHOTO TBOPYECTBA,
npHcyiero gu3sHIecKoH HayKe;



5) TpyA0BOI0 BOCHRTAHAN:

HHTEpEeC K PBIMYHLIM cpepaM NpodecCHOHANLHOH HEATCIBHOCTH, B TOM
YHCNE CBAZAHHBIM ¢ PM3UKOM U TEXHHMKOM, YMEHHE COBEPIIATH OCO3HAHHBIH BHOOD
Oyaymeii npodeccun H peaTn3oBbIBATH COOCTBCHHBIC JKHUIHEHHBIC TUIAHBI,

FOTOBHOCTB H CIIOCOOHOCTHh K 006pazoBaHHIO M cCaM000pa30BaHMIO B 001acTH
(pH3HKH Ha MPOTSDKCHHHU BCEH HKHM3HH;

6) 7K0JIOrETECKOro BOCHHTARNEN:

c()OPMHPOBAHHOCTh IKOJNIOTHIECKOH KYJILTYPH, OCO3HAHHE TJIOOAILHOTO
XapaKkTepa IKOJMOrHIECKHX IpodJIeM;

IUIAHHPOBAHHE H OCYLIECTBIICHHE ACHCTBHH B OKPYXAIOMICH Cpeie Ha OCHOBE
IHAHUS [CNICH YCTOWYMBOTO Pa3BUTHS Y€JI0BEUECTBA;

PaclIMPEHHE ONbITA JCATENLHOCTH DKOJIOTHIECKOM HAnpaBJICHHOCTH Ha
OCHOBE HMEIOIMHAXCA 3HAHMHA 10 PU3HKE;

7) HeHAOCTH HAYYHOI'0 NOZHAHRE:

cOpMHPOBAHHOCTb MHPOBO33PCHHS, COOTBETCTBYIONICTO COBPEMECHHOMY
YPOBHIO Pa3BHTHA (PH3HICCKOH HayKH;

OCO3HAHME IICHHOCTH HayYHOH JIESTEILHOCTH, TIOTOBHOCTh B Mpoilecce
mydeHHsi (UBMKM  OCYHICCTBAATHL  MPOEKTHYI) M HCCIEN0BATENbCKYIO
JAEATENLHOCTb HHAMBUIYaIIbHO H B TPYTIIIC.

METAINPE/IMETHBIE PE3YJIbTATDI

Mo3naBareabubIE YHHBEPCATLABIC YeOnbie AciicTBaN
bazoBbie NOrHYIECKHE NCHCTBHRE:
CaMOCTOATENHO  (OPMYIHMPOBATH W AKTyaIH3HpOBaTh  MpoOieMy,
paccMarpHBarh €€ BCCCTOPOHHE,
ONpeNeNATy LEM AEATCILHOCTH, 3a[aBarb NApaMeTphl H KPUTEPHM HX
JOCTHKCHHS,
BHIABJITh 3AKOHOMEPHOCTH H TMPOTHBOPEYHA B  PacCMarpHBacMBIX
PUBHICCKUX ABJICHHSAX;
paspabarniBaTh IUIaH pemICHHA NPOOJIEMbl € YYETOM AHANIN3a MUMCIOIIMXCA
MaTepHATbHKX H HEMaTepHAILHMX PECYPCOB;
BHOCHTB KOPPEKTHBB B JICATEIBHOCTD, OLEHHBATh COOTBETCTBHE PE3YILTATOB
[EJISAM, OLICHMBATDL PUCKH MOCTICACTBHIA AEATCIILHOCTH,
KOOp/IMHHPOBAaTh M  BHIIOJIHATL paboTy B  YCHOBHAX  PEAILHOrO,
BHPTYAIBHOI0 H KOMOHHHPOBAHHOIO B3aHMOICHCTBHSA;
Pa3BHBATH KPEATHBHOE MBIIUICHHE ITPH PEMIEHUH XH3HEHHBIX IPOOIICM.
ba3oBbie HCCACAOBATE/ILCKHE ACHCTBHNA!
BNAACTh HAY9YHOM TCPMMHOJNOIMHCH, KIIOYECBHIMH TIOHATHAMH H MCETOMAMH
bM3HIECKOH HAYKH,



BJAACTh HABKKAMH y4eOHO-HCCIEIOBATENLCKOM H MIPOEKTHOM JEATEIBHOCTH
B 001aCTH (M3HKH, CNOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOMCKY
METOJOB pEmiCHHA 3a/a9 (HU3HICCKOro COJACpKAaHHA, NMPHMCHECHHMIO Pa3IHIHBIX
METOAOB MMO3HAHHS;

BJIAACTh BHAAMH JCATCABHOCTH TO MNONYYECHHIO HOBOrO 3HAaHHS, €ro
HHTEPIIPETAIMH, NPeoOpPa3sOBaHMIO M NPHUMCHEHHIO B PA3JHYHBLIX yIeOHBIX
CHTYalMsIX, B TOM YHMCIIE [IPY CO3AaHHH Y1€OHBIX IPOCKTOB B 00NACTH (PU3NKH;

BLUIBJIATh TNPHYMHHO-CJIC/ICTBCHHBIC CBS3M W aKTyalM3MpPOBaTh 3ajady,
BLIIBUraTh THIIOTE3y €€ PCHICHMA, HAXOAWTh aPryMEHTH A [JOKa3areahCcrBa
CBOMX YTBEPXKACHHIA, 32/]aBaTh NapaMeTPh! U KPHTCPHH PEIICHMS,

AHAIM3HUPOBATL TOJIyYCHHBIE B XOAC PEHICHHMA 3aJaid Pe3yJbTarThl,
KPHTHYECKH OLICHMBATh MX /IOCTOBEPHOCTDb, MPOrHO3UPOBATh U3MCHEHHE B HOBBIX
YCJIOBHAX;

CTaBUTh H (opMyJHpoBaTh COOCTBEHHBIC 3aAa4M B 00pa3zoBaTCIHLHOM
JEATENBHOCTH, B TOM HHCIE TIPA H3YUCHHH PUIAKH,

JIaBaTh OLICHKY HOBBIM CHTYAI[HAM, OLICHHBATH NPHOOPETEHHDIH ONbIT,

YMETh IIEPCHOCHTh 3HaHMd MO0 (H3MKEC B MNPAKTHYECKYI0 o0OnacTh
KHHEACATEIILHOCTH,

YMETh HHTETPUPOBATh 3HAHMA W3 PasHBIX MPE/IMETHLIX oOnacreii;

BBIIBUIaTh HOBBIC HACH, NMPEIaraTh OPUrHHANBHBIC MOIXO0AB U PCHICHMS,

CTaBUTh NPOOJIEMBI H 32[a9H, AONYCKAIOIME ANbTCPHATHBHBIC PCIICHHAS.

Pabora ¢ nndopmanmneii:

BAQJICTh HABHIKAMH NOJyYcHHS MH(POPMAIMH PHU3MUECKOro COACPXKAHUA W3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOATEIHLHO OCYHICCTBIATH IOHCK, AHAIW3,
CHCTEMATH3aMI0O ¥ MHTEPNpETanui0 MHQOpMAIMM Pa3MYHBIX BUAOB U (opMm
TIPEACTaBJICHUSA,

OLICHMBATH JOCTOBEPHOCTh HHPOpMALH;

HCIIONb30BaTh  CPeACTBA HHPOPMAIMOHHBIX M  KOMMYHHKALHOHHBIX
TEXHOJIOTHIA B PEHICHAH KOTHUTHBHBIX, KOMMYHHKATHUBHLIX H OPraHM3alMOHHBIX
3apa4 ¢ coOmoacHueM TpeOOBaHMI DJIProHOMHKH, TEXHHKM O€30MacHOCTH,
THTHEHBI, pecypcocOepexeHMs, MPABOBBIX M  JITHYECKHX HOPM, HOpM
HHpOpMaAIHOHHOH 0E30MaCHOCTH;

C03/IaBaTh TEKCTHl (JU3MUECKOro COACPKAHMA B pazMuHbIX (opmarax ¢
Y9€TOM Ha3HAYEHHA HH(OPMALMM W IICNICBOM ayIMTOPUM, BHIOHpas ONTHMANLHYIO
(¢opMy npejICTaBICHHA H BH3yaIW3aLHH.

KoMMyHEKaTHBHbIC YHHBEpPCA/IbABIC yIeOnbie AciicTBHA:
OCYIIECTBIIATh OOMEHME HA Ypokax (M3HKM W BO BHE-YPOUHOH

ACATEIBHOCTH;



pacrno3HaBaTh NPENOCKUIKH KOHQUIMKTHBIX CHTyalMid H  cMArdarb
KOH(JIMKTHL,

Pa3BEPHYTO M JOTHYHO HM3Jararb CBOIO TOYKY 3PCHHA C HMCIOIb30BAHHEM
S3HKOBBIX CPEACTB;

MOHMMATh M HCNOJIb30BaTh TMPEUMYMICCTBA KOMAHAHOH W MHIHBHIYJIbHOM
paborsi;

BHOHpaTh TEMAaTHKy M METOJHN COBMECTHBIX JCHCTBHH C y4€ToM 0Ommx
HHTEPECOB H BO3MOXHOCTCH KDKAOIo WiCHa KOJUICKTHBA,

NPUHAMATH LEAM COBMECTHOH  JCATENLHOCTH, OpPraHH3OBHBATL W
KOOPIMHHPOBATh JICHCTBUA MO €€ AOCTHKECHHMIO. COCTABIATH IUIAH JICHCTBHIA,
pacnpeacsITh POJH € YYETOM MHEHMH YYaCTHHMKOB, OOCYXAarh pe3ylbTarhl
COBMECTHOH paboTH;

OLICHHBATh KAa4eCTBO CBOCTO BKMAJAa W KDKAOr0 YJaCTHHKa KOMaHIW B
O0ImMiA pe3yNbTaT No pa3paboTaHHLIM KPHTEPHAM,

MpeiaraTh HOBbLIE TPOEKTHL, OLECHMUBATL HWICH C TO3WIWH HOBH3HBDI,
OpHTHHAIBHOCTH, MPAKTHIECKOH 3HAYUMOCTH;

OCYIIECCTRIATh MO3UTHBHOE CTPAaTErHYeCcKOe IMOBCACHHE B Pa3sIHIHBIX
CUTYaLMsX, TIPOABAATH TBOPUECTBO H BOOOpaXKEHHE, OBITH HHMIMATHBHBIM.

PeryisaTHBHBIC YHHBEPCcAIbHBbIC YicOnble AcHCTBER
Camoopranssanng:

CAMOCTOATEJIBHO OCYLIECTBISATH MO3HABATENBHYIO ACATENLHOCTH B 001aCTH
¢U3HMKM ¥ acTpPOHOMMM, BBIABJISATH TPOONEMBI, CTaBUTL W (OPMYIHPOBATH
coOCTBCHHBIC 3a/1A4H,;

CAMOCTOSTENILHO COCTABJATH IUIAH PEIICHHA PAacY€THHIX H KaYECTBCHHBIX
3a/1a4, JUIaH BHITOAHEHHT IPAKTHIECKOH paboTh ¢ yIETOM HMCIOIIHXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TPEANOYTCHMIA;

JIaBaTh OLICHKY HOBLIM CHTYalHAM;

PACIIHPATH PAMKH Y4€6HOr0 MPeAMETa HA OCHOBE JIMMHBIX MPEATIOYTCHHIA,

JENaTh OCO3HAHHBbI BbLIOOP, aprymeHTupoBarh ero, Oparb Ha cebn
OTBETCTBEHHOCTD 32 PECIICHME;

OICHMBATH MPHOOPECTEHHBIH ONBIT;

CIIOCOGCTBOBaTh (JOPMHPOBAHMIO M TNPOABICHHIO JpYAMUMH B 00nacTd
(VM3HKH, IOCTOSHHO MOBHINIATHL CBOH 00pa3OBaTENIbHbIM U KYJIbTYPHBIH YPOBCHb.

CaMoKOuTPOJIb, FMONHOBRANbLALIE HETEJUIEKT:

JIaBaTh ONECHKY HOBBHIM CHTYalMAM, BHOCHTH KOPPEKTHBBI B JCATCIBHOCTD,
OLICHHBAThH COOTBETCTBHE PE3YILTATOB LIE/IIM,

BJA/ICTh HABLIKAMM TMO3HABATENILHOW  pedrickcMM  KaK  OCO3HAHMA
COBEpIIAEMBIX ACHCTBHH M MBICAHTENbLHBIX TMPOLECCOB, HMX pPE3YNLTATOB H
OCHOBAaHHIA,



HCIIOJIb30BaTh MPHEMBI PEPACKCHM IS OLICHKH CHTYallWH, BHIOOpa BEPHOIO
PEILICHAS;

yMETh OIICHMBaThb PHCKH M CBOCBPEMCHHO NPHHHMATh PCIICHHA MO MX
CHIDKCHHIO,

NMPHHUMATh MOTHBH M apPryMEHTHl JAPYrHX MpH aHaIW3e pe3yibTaroB
JEeATeIbHOCTH,

MPUHAMATH ce04, NOHNMasA CBOK HEAOCTATKU M AOCTOHHCTBA,

MPUHAMAThL MOTHBHL W apPryMEHTbl JPYrMX TIPH aHAIM3C PpE3YJbTATOB
JCATEILHOCTH,

NMPH3HABATL CBOE MPABO H MTPABO JPYTHX HA OIIHOKH.

B mpouecce AOCTIKCHHA JIMMHOCTHBIX PE3YJIbTAaTOB OCBOCHHA NPOrpamMMbl
no ¢usuke AN YPOBHA cpeaHero oOmiero oOpasosaHus y o0y4alommxcs
COBEPIICHCTBYETCH SMOLMOHATBHLI HHTEJUIEKT, MpeAnoNararonmn
c(pOpMHMPOBAHHOCTD:

CaMOCO3HAHMSA, BKIIOYAIOUIETO CMIOCOOHOCTL MOHHUMATh CBOE SYMOLIHOHANTLHOE
COCTOSHHE, BHETh HANPABICHHUS PA3BHTHA COOCTBEHHOH SMOIMOHAILHON ChepH,
OLITH yBEpEHHBIM B cebe;

CaAMOpETYIMPOBAaHHWsA, BK/MOYAIOMETO CaMOKOHTPOJb, YMCHME TPWHHMATh
OTBETCTBCHHOCTH 133 CBOE TIOBEJICHHE, CIOCOOHOCTh ANaIITHPOBATHCA K
IMOLHOHAIBLHHM H3MEHEHHIM H IPOSBAATH THOKOCTD, OBITE OTKPHTHIM HOBOMY;

BHYTpCHHEH MOTHBALWH, BIJIIOYAIOMICH CTPEMICHHC K JOCTIKCHHIO LCIH H
yCrexy, ONTHMW3M, WHHMIIHAaTHBHOCTb, YMCHHWE NCHCTBOBATh HCXO/A W3 CBOWX
BO3MOXKHOCTEH,

IMIIATHH, BKIDOYAIOMICH CIIOCOOHOCTH MOHHMATH MOIHOHAILHOE COCTOAHHE
APYIMX, Y4YMTBIBATH €r0 MPH OCYIICCTBICHHMH OOMIEHHs, CIOCOOHOCTh K
COYYBCTBHIO H CONEPEKUBAHHIO,

COIMANBHLIX HABKKOB, BKIIIOYAIOMMX CIIOCOOHOCTH BRICTPAHBATh OTHOINCHHS
C JPYTHMH JIOABMH, 3a60THTHCS, TPOSBIIATH HHTEPEC H Pa3PEMaTh KOHQIHKTHI.

NPEAMETHBIE PE3YJIBTATbHI

K xonmy o6yuenms B 10 xiacce npeiMETHBIE pe3yiabTarhl Ha 0a30BOM
YPOBHE JOJDKHBI OTpDKaTh CHOPMHPOBAHHOCTD Y O0YJAIOMIHXCH YMCHHH:

JCMOHCTPHPOBATL HA TPUMEPaX poib U MecTo (usukn B GOpMUPOBAHHH
COBPEMCHHOI HAy4YHOW KapTMHbI MHMpPa, B Pa3BHTHH COBPEMCHHOH TEXHHKH H
TEXHOJIOIHH, B PaKTHYIECKO#H ACATCALHOCTH JIOJCH;

YUHTRIBATh TPAHHMIG NPAMEHEHHS H3YUCHHHX (H3HYECKHX MoAeieH:
MaTEpHAIbHAA TOYKA, MHEPIMAILHAA CHCTEMA OTCYETA, aOCOMOTHO TBEPAOE TENO,
HACATHHBIHN a3, MOJIENM CTPOCHHIA Ta30B, XHUAKOCTEH W TBEPABIX TEN, TOUCHHBIH
MEKTPHYCCKHI 3apa/l PH PCIICHHH GH3HIECKHX 3137,



pacno3HaBarh (GpH3HIECKHE ABJCHHS (MPOLIECCH) H OOBICHATL HX Ha OCHOBE
3aKOHOB MCXAHMKH, MOJIEKYJISIPHO-KMHETHMECKOH TCOPHH CTPOCHHMA BEIIECTBA H
INEKTPOJHHAMHKH. PAaBHOMEPDHOE H  PaBHOYCKOPEHHOC  NPAMOIHHCIHOE
JBIDKCHHE, CBOOONHOE MAJICHHE Teij, [ABWKCHHE IO OKPYXHOCTH, HHEpIMSA,
B3aumoneiicrere Ten, uddy3ns, GPOyHOBCKOEC NABHKCHHME, CTPOCHHME XHIKOCTCH
¥ TBEP/BIX TEJ, U3MEHEHHE OOBEMA TEN TPH HATPEBAHHH (OXNAKIACHHUH), TEIUIOBOE
paBHOBECHE, HCNIAPECHHME, KOHIACHCALWA, IUIABJICHHE, KPHCTA/LIM3ALMA, KHIICHHE,
BJIKHOCTH BO3AyXa, MOBHIIIECHHE AABICHHA Ia3a IIPH €ro HarpeBaHHH B 3aKPHTOM
COCYy/ie, CBS3b MEXAy MNapaMeTpaMH COCTOSHHA ra3a B H30MPOLIECCax,
JMEKTpH3aLMA TEH, B3aHMOICHCTBHE 3apAJIOB;

OINHCHLIBATL MEXAHWYECKOE JIBHDKCHHME, UCTIONbL3Ys (PU3HUECKUE BEHMYIMHBI
KOOpP/IMHATA, TYTh, MEPEMEIICHHE, CKOPOCTb, YCKOpEHHE, Macca Tela, CHia,
HMITYJIBC TeJa, KHHETHYECKad JHEPrHs, NOTCHIHANbHAA SHEPrus, MEXaHHIeCKad
paboTa, MexaHuHecKas MOIHOCTh, [PH ONMCAHWM TIPaBHIALHO TPAKTOBAThH
UBHIECKHiT CMBICH MCTIONB3YEMBIX BENMMHMH, MX OOO3HAYCHHA H C/MHHIL
HaxOAWTh (POPMYIIH, CBA3RIBAIOINHE AAHHYIO (PH3HYECKYIO BEIMIHHY C APYIHMH
BEIWIHHAMH,

OIHCHLIBATh H3YYCHHLIE TEIUIOBHIE CBOMCTBA TEN W TCIUIOBHIC ABJICHHA,
HCNIONL3YA (M3HMECKHE BEIMYHMHBLL NABJICHMC Ta3a, TEMIICPaTypa, CpeHss
KHHETHYECKAd DHEPrHd XaoTHYECKOro JABHXKCHHA MOJEKYJI, CPEIHECKBAApATHIHAT
CKOPOCTH MOJIEKYJ, KOJHYECTBO TCILIOTH, BHYTPEHHAA JHEPrus, pabora rasa,
K0P QHIMEHT TONE3HOTO ACHCTBHA TEIUIOBOTO JIBHIaTENA; TNPH OMMCaHHA
NPAaBWILHO TPAKTOBAaTh (U3HMMECKMIA CMBIC]I HCIIONB3YEMBIX BENIMYMH, HX
0003HAYEHMS W CAMHHIBI, HaxoauTh (POPMYJIE, CBA3KBAIOIIME NAHHYIO
(I3MTECKYIO BEJIHYHHY C JIPYTHMH BENHTHHAM;

ONMCHIBATH H3YUEHHBIC HEKTPHIECKHE CBOMCTBA BEMECTBA H DJICKTPHHICCKHE
siBneHns (IPOLIECCH), HCIONB3ys (PH3HICCKHE BEIUIHMHB IICKTPHICCKHH 3apin,
INEKTPHIECKOE NOJIE, HAMPSHKEHHOCTH MOJIsL, NIOTEHIMAN, Pa3sHOCTh TOTCHIMANOB,
NP ONMCAHMH TPABWILHO TPAKTOBATh (U3NYECKHH CMBICH HCTIONL3YCMBIX
BE/IMYMH, MX OOO3HAYCHHMA M CAHMHMIL, YKa3biBaTh (POPMYJIbL, CBA3HIBAIOMME
NAHHYIO (H3HIECKYIO BEJMYHHY C APYTHMH BEIHIHHAMH,

AHANM3UPOBATh (PHZHUECKHE MPOLIECCH M ABICHHA, HCIOAB3YA (PH3HICCKHE
3aKOHBl M MPHHIMIIL: 3aKOH BcemupHoro Tarorenus, L, 11 u I 3axoHb: HeroTona,
3aKOH COXPAHCHMS MEXaHWYECKON DHEPrUH, 3aKOH COXPAHCHMSI HMITYJIbCA,
NPHHIMII CYNEPIIO3MIAM CHJI, IPHHIMAN DaBHONPABHi HHEPUMANBHBIX CHCTEM
OTCYETA, MOJEKYISAPHO-KHHETHYECKYIO TCOPHIO CTPOCHHA BEIICCTBA, Ta3OBHIC
3aKOHBL, CBA3b CPEAHEH KUHETHYECKOH IHEPTUH TEIUIOBOTO JBHXCHHA MOJCKYI €
abCcoMOTHOM TeMIIEparypoi, NEpBNHA 3aKOH TCPMOJHHAMHKH, 3aKOH COXpaHCHHA
3JeKTPHYECKOro 3apaja, 3axon KysnoHa, nMpd 3TOM pasiaHyarb CIOBCCHYIO



(OpMYJIHPOBKY 3aKOHA, €r0 MaTeMATHICCKOC BBIPDKCHHE H YCJIOBHA (IPaHHILIbL,
00nacTH) NpUMEHUMOCTH;

OOBACHATH OCHOBHBIC [PHHUMNLI JCHCTBHA MamMH, OpUOGOpoB M
TEXHHYECKHX YCTPOMHCTB; pa3audars yCAOBHS HMX 0€30MacHOro HCNoNL30BaHHS B
TIOBCCTHCBHOM XKHM3HHU,

BHINOJIHATL JKCIICPUMEHTH MO HCCIEOBaHWIO (GU3MYECKHMX SABJICHMH H
NPOLIECCOB C HCNOJIb30BaHHEM NPAMBIX H KOCBCHHBIX H3MEPCHHH, IIPH 3TOM
dopMynupoBare npoOieMy/3ajady H THNOTE3y y4eOHOro IKCIIEPHMEHTA,
coOMparh YCTaHOBKY W3 TNPEIIOKECHHOTO 000pYNOBAaHHMS, TPOBOAMTL ONBIT H
(opMyNHpOBATH BHIBODL;

OCYHIECTBJIATH NMPAMBIC H KOCBCHHBIC H3MCPCHHA (H3HYECKHX BEMHYHH, ITPH
3TOM BHIOHpaTh ONTHMAIBHBIH CIMOCO0 M3MEPEHMA M HCIIOAB30BATH H3BECTHHIC
METOJIbl OLICHKH MOTPEIIHOCTCH H3MEPEHHIA;

HCCJICAOBATh  3aBHCHMOCTH MEXAY (H3MYECCKHMH BCIMYHHAMM €
HCIOAb30BAHACM NPAMBIX H3MECPCHHH, NPH ITOM KOHCTPYHpOBArh YCTaHOBKY,
¢uKCHpOBaTh PE3YNLTATHl NOAYYCHHOH 3aBHCHMOCTH (PM3MMECKHX BEIMYHMH B
BHzIE Ta0NMIL ¥ TPaMKOB, AENaTh BHIBO/bL N0 PE3YJILTATAM HCCIICIOBAHMA

codomonare npasiia 6e30MacHOro Tpy/a IpH NMPOBEACHHH HCCICIOBAHUA B
paMKax y4eOHOro IKCIICPHMEHTa, Y4eOHO-HCCIENOBATENRCKOH H MPOCKTHOH
JIATENILHOCTH € MCNOJIb30BAHHEM W3MEPHUTENILHBIX YCTPOHCTB M aboparopHoro
000pyI0BaHKS,

pelars pacdéTHHIE 3a4a4d € JBHO 3a[MaHHOH (PH3HIECKOH MOCIBIO,
HCIOB3Ys (PH3HIECKHE 3aKOHBI H ITPHHLMIIL], HA OCHOBE aHANTK3a YCIOBHA 3a1a1H
BLIOUMpaTL PU3AIECKYI0 MOJE)b, BHUICIATh (PH3HUECKHE BEIHYMHBI U (OPMYJIbL,
HeOOXOMMMBIE AIA €€ pelleHHS, MMPOBOAWTH PACYETHl M OLICHHBATH PEATBHOCTD
NOAYYCHHOrO 3Ha9eHus GHU3HICCKOH BEIHIMHKI;

pElIaTh Ka4ECTBEHHBIC 3a/IaH: BHICTPAHMBATH JIOTHIECKH HEMPOTHBOPEHBYIO
LIETIOYKY PAcCCYXACHHH C ONOPOi HAa HW3YUCHHLIC 33aKOHbI, 3aKOHOMCPDHOCTH H
(m3rucCKHE ABICHHS,

HCIONB30BATh NPH  pemeHHH  y4eOHBIX  3a0aY  COBpEMEHHbIC
HHPOPMAIMOHHBIC TEXHOJIOTHH /Ul TIOHCKA, CTPYKTYPHPOBAHHSA, HHTEPIPCTALMH
W TIPE/CTaBICHHA Y4eOHON ¥ HayYHO-TIOMYIAPHOH MHPOPMALIMH, IOIYICHHOH U3
PABIHIHRIX HCTOYHHKOB, KDHTHYCCKH AHATH3HPOBATH MOMYJaEMYI0 HHGOPMALHIO;

IPHBOIMTH MPHMEPH BKAA/A POCCHICKAX H 3apyOeKHBIX YIEHHX-(DHIHKOB B
Pa3sBUTHE HAYKH, OOBACHCHME MPOLECCOB OKPYXKAIOUWIET0 MHMPA, B PasBHTHE
TEXHUKH U TEXHOIOIHM;

HCNONB30BaTh TCOPETHYECKHE 3HAHMA NO (H3HKE B MOBCCAHEBHOH XH3HH
ansa obecnedcHus Ge30nacHOCTH Npu oOpalIeHHH ¢ MPHOOPAMH M TCXHUYCCKHMH



YCTPOACTBAMH, JUIS COXPAHECHHS 3A0POBbS H COOMOAEHHT HOPM 3KOJOrHIeCKOro
TIOBEACHHMS B OKPYXaIOMIEH cpele;

paborare B rpymne ¢ BLINOAHCHHEM Pa3IHYHBIX COMUATBHHX POJNCH,
IIaHUpOBaTs PpaboTy IpyIIb, PAIMOHAILHO PacHpeAcisTh OON3aAHHOCTH H
ILTAaHKPOBATh ACATEIBHOCTH B HECTAHJAPTHBIX CHTYAIHAX, AfICKBATHO OICHHBATH
BKJIaJl KDKAOTO W3 YJACTHHKOB IPYIHIN B PEIICHHE PACCMATPHBACMOIA MPOOIeMBI.

K kxonuy obyuenms B 11 xiacee upeIMETHBIE PE3yNbTarnl HAa 0a3oBOM
YPOBHE AOIDKHBI OTPaXaTh CPOPMHUPOBAHHOCTb Y 00YHAIONINXCA YMEHMIH:

JCMOHCTPHpPOBATh HA MPHMEPAX POib U MeCTO PH3uKH B (OPMHPOBAHHH
COBPEMCHHOH HAy4YHOH KapTHHH MHMpA, B Pa3BHTMHM COBPEMCHHOH TEXHMKH W
TEXHOJIOTHH, B MPAKTHICCKONH ACATCIBHOCTH MOACH, LENOCTHOCTD M CAUHCTBO
PpusHuecKoii KapTHHL MHPa;

YYMTHIBATh [PaHMIbI IIPHMCHCHHMS H3YICHHMX (H3HICCKHX MOJENeH:
TOYCHYHBIHA INCKTPHICCKUN 3apajl, JIyq CBETA, TOYCHHLIM UCTOMHHMK CBETA, si/IcpHas
MOJIENIb aTOMa, HYKIOHHAsA MOJIC/Ib aTOMHOTO s/pa TPH PCHICHUH (PM3HTIECKHX
3a/1ad9;

pacno3HaBarh (pU3HIECKHE ABJICHHA (IIPOLICCCH) H OOBACHATH HX HAa OCHOBE
3AKOHOB CKTPOAHHAMMKA M KBAHTOBOH (PU3HMKM: INECKTPHIECCKasA NPOBOAHUMOCTD,
TEIUIOBOE, CBETOBOC, XMMHYCCKOE, MAarHUTHOE JICHCTBUA TOKA, B3aMMOJICHCTBHC
MarHMTOB, JICKTPOMarHUTHad MHAYKIMSA, ACHCTBHE MArHHTHONO MOAY Ha
NMPOBOAHMK C TOKOM M JBIKYIIMICS 3apsj, NCKTPOMAarHMTHHIC KojeOaHus H
BONHB, TIPAMOJMHCHHOE PpacTpOCTPAHCHUE CBETA, OTPAXKCHHE, TMPEIOMIICHHE,
unTepdepenims, maudpakiMs M TONAPU3AIMA CBETA, JUCIICPCHSL  CBETA,
doroanexrpuaeckuii 3pdext (pororddekr), cBeToBOE AaBICHHUE, BOSHHKHOBCHHE
JNWHEHYaTOro CNEKTpa 4aroMa BOAOPOAA, €CTECTBCHHAA MW HMCKYCCTBEHHas
PaMOAKTHBHOCTD;

OIHCHIBATL H3YYCHHLIC CBOJCTBa BEMECCTBA (DNEKTPHYECKHE, MArHMTHBIC,
OIITHICCKHE,  JNCKTPHYECKYIO  INPOBOAMMOCTh  Pa3IMMHBIX Cpea) H
INEKTPOMArHMTHLIE ABICHUA (TIPOIIECCH), MCTIONb3YA (PUIHUCCKHE BEAWTHHBL
MEKTPHUUCCKHI 3apAA, CWIA TOKA, WICKTPHHECKOE HAIPSOKEHHE, JNICKTPHUCCKOE
COMPOTHBICHHE, PA3HOCTD NMOTCHIHANOB, IEKTPOABIKYIIAA CHIA, paboTa TOKa,
HHJAYKIHS MarHWTHOro mnons, cwia Ammnepa, cuia JlopeHua, HHAYKTHBHOCTH
KATYOIKM, DHEPrus JJEKTPH4ECKOr0 M MArHWTHOTO TNOJNECH, NMEPHOA W 4acToTa
xonebanmii B kosicOaTreIbHOM KOHTYPE, 3apsiji M CHia TOKa B TIpolecce
rapMOHHYECKHX JJICKTPOMArHHTHBIX KkojgeOanmii, (QokycHoe paccrogHHe H
ONTHYECKAad CHAA JMH3H, IIPH OIMCAHHWH MPABWIGHO TPAaKTOBAaTh (PHIHICCKHIA
CMBIC/I HCMONbL3YEMBIX BEJIMYMH, WX OO0O3HAYUCHMA W €IHHMIBL, YKa3bBATh

GopMyJB, CBI3HBAIONME JaHHYIO (H3MYECKYI0O BEIMYMHY C JPYrAMH
BENHIHHAMY,



ONMMCHBATh H3YYCHHBIC KBAHTOBBIC SBJICHHA M TMPOLECCH, HCIOIB3YH
$usHtECKME BEJMYHHLLI CKOPOCTh 3JNICKTPOMArHUTHBIX BOJH, JUIMHA BOJHBL H
4acToTa CBETA, JHEPrusd ¥ HMITYJIbC POTOHA, NIEPHO MONYPACTIAAA, FHEPIUA CBIZH
aTOMHBIX sAJ€p, IPH ONHCAHHH NPAaBHIBHO TPAKTOBaTb (HIHYECKHH CMBICT
HCNIONIL3YEMBIX BEJIHMMH, WX OOO3HAMECHMA W CAWHMIM, YKa3biBaTh (POpPMYIIbL,
CBA3LIBAIOMMEC AAHHYIO (UBHUECKYI0 BENWMYHMHY C JPYTMMH BEIMYWMHAMH,
BBITMCIATH 3HAYECHHE (PUIHICCKOH BENTHINHE,

aHATM3HPOBAaTh (PH3UYECCKHE TPOLECCH H ABJICHHA, HCIONB3Yyd (PH3HYCCKHE
3aKOHbl ¥l IPHHIHIBL: 3aKOH OMa, 3aKOHBI TIOCHCAOBATENLHOTO U NAPATIEALHOTO
COCIMHCHNA TIPOBOAHMKOB, 3akoH Jlxoyns—JleHiia, 3akoH JEKTPOMArHMTHOM
HHAYKUHMH, 3aKOH NMPIMOJMHEAHOr0 pacipoCTpaHEHHUS CBETA, 3aKOHB OTPKCHHS
CBETA, 3aKOHBHI MPEJOMJICHHI CBETA, YpaBHeHHe JiiHmTelHa 11 gorodddexra,
3aKOH COXPAHEHHMA JHEPTHM, 3aKOH COXPaHCHHA WMINYJIbCA, 3aKOH COXpPaHEHHSA
3MEKTPHYECKOro 3apa/ia, 3aKOH COXPaHCHUS MacCOBOro 4mcna, mocryaarsl bopa,
3aK0H PaJIMOAKTHBHOIO Pacnaja, MpH 3TOM Pa3IHYaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MATEMATUICCKOE BHIPAKEHHE M YCAOBMS (rpaHMubl, o0NacTw)
TNIPUMEHUMOCTH;

onpeAeNsATh HapaBJCHHE BEKTOPAa HHAYKIIMH MAarHUTHOIO IOJis1 MPOBOAHHKA
C TOKOM, CWIk Amniepa u cuisl JlopeHua;

CTPOWTb W ONMCHIBATh M300PLKEHHE, CO3ABACMOE IUIOCKMM 3€PKANoM,
TOHKOM JIMH3OM,

BBITOJHATH OJKCICPUMECHTH 10 HCCICAOBAHHIO (H3MIECKMX SBICHHA H
MPOLIECCOB C HCMOAL30BAHAEM NPAMBIX M KOCBCHHBIX HM3MCDEHHMH. IIPH 3TOM
dopmynupoBare mnpoOneMy/3afiady W THIOTE3y YI€OHOTO IKCIICPHMEHTA,
coOHpars YCTaHOBKY M3 MNPECMICKECHHOIO O0OOpPYAOBAaHHA, NPOBOAHMTH ONBIT H
¢opMyIHPOBATH BHIBOKI,

OCYIIECTBIATh TIPAMBIC H KOCBCHHbBIC U3MEPEHUA (PH3MIECKHX BEMMMHH, IPH
TOM BBHIOMPAaTh ONTMMANLHBIH CNOCO0 M3MEPECHHA H MCTIONL3OBATh H3BCCTHHIC
METO/IbI OLIEHKH IOrPEITHOCTEH H3MEPECHHIA;

HCCHENOBATh 3aBHCHMOCTH (PH3HYCCKHX BEJIMYMH C MCHONB30BaHHEM
OPAMBIX M3MEPEHHIA: TPH 3ITOM KOHCTPYMPOBATh YCTAHOBKY, (HKCHpOBATH
PE3YNLTATH TONYHEHHOM 3aBUCMMOCTH (PU3HMHECKHMX BEIMYHH B BHJC Tabnun M
rpaMKoB, ejIaTh BHBOABI [0 PE3YIBTATAM HCCIEAOBAHHS,

coOymoaars npasiia Ge30macHOro TpyAa NpH MPOBEACHHH MCCIICAOBAHHIA B
paMKax y9eOHOrO 3KCTICPUMCEHTA, Y1eOHO-HCCNE/IOBATENLCKOM M TIPOCKTHOM
JIEATENBHOCTH € HCTOJL30BAHHEM H3MCPUTEIILHBLIX YCTPOHCTB M nabopaTtopHOro
obopynosaHus;

pemiath pacudETHHIC 33/1a4M C ABHO 33JaHHOM pM3HUECKOH MOAENBbIO,
HCTIONB3YA PUIMICCKUE 3aKOHBI M TIPHHIAIILL, HA OCHOBE aHANIM3a YCIIOBMS 3a/IaYH



BROHpaTs (PH3HIECKYIO MOJIEIb, BRICIATh (PU3HYECKHE BETHIMHB H (GOpMYJIEL,
HEOOXOMUMBbIE JUIA €€ PCIICHMS, TPOBOJMTL PACiIETH H OLCHHBATL PEANLHOCTH
NMOAY9YEHHOr0 3Ha9eHHA PH3HICCKOH BETHIHHE,

pemarb Ka4eCTBEHHBIE 3a/[a9H. BHCTPAHBATh JIOTHYECCKH HENMPOTHBOPCTHBYIO
LENOYMKY PacCyXACHMH C ONOpPOH HA H3YYCHHBIC 3aKOHBL, 3aKOHOMEPHOCTH H
$msuteckue ABICHNA;

HCMONL30Bars MPH  pemieHHH  Yy4eOHWX  3a4a4  COBPEMCHHMIE
HHGOPMAIIHOHHLIE TEXHONOTHH [UIA NOHCKA, CTPYKTYPHPOBAHHA, HHTEPIPCTAIIHA
H TIPE/ICTaBJicHuA YueOHOH U HayqHO-ONMYJIAPHOH MHGOPMAaLHK, NONYYCHHON U3
PasIHYHBIX HCTOYHHMKOB, KPUTHUCCKH aHATM3UPOBATH MOMY9IacMyI0 HHPOPMALIHIO,

OOBACHATS NPHHIMOL ACHCTBHA MamMH, NPHOOPOB H TEXHHYECKHX
YCTPOICTB, pa3NH4arh ycIoBHA HX 0e30MacHOro MCNOIL30BAHHA B IIOBCEAHEBHOM
KH3IHH,

NIPUBOMTH TPUMEPHL BKJIa/ia POCCHHCKUX H 3apyOEKHBIX YIEHBIX-(PMB3HKOB B
Pa3BUTHE HAYKHW, B OOBACHCHHE NPOLECCOB OKPYXAlOMEro MHpa, B Pa3BHTHE
TEXHHKH M TEXHOJOIHH;

HCIIOJIL30BaTh TCOPETHYCCKHE 3HAHHA MO (H3HKE B MOBCEAHEBHOH KH3HH
s obecneuenua 6€30nacHOCTH NpH OOpameHHH ¢ MPUOOPAMH M TEXHHUCCKMMH
YCTPOMCTBAMM, U COXPAHCHHA 3/I0POBbA H COOJIONCHHA HOPM JIKOJIOFHYMECKOTO
NOBEJICHHA B OKPYXKAIOIIECH Cpeac;

paborars B Ipyie ¢ BHINIOJHEHHEM PAa3HIHBIX COIMAIBHLIX POJIEH,
WIAHMPOBaTh PaGoTy TpPYMIB, PAMOHAILHO PacTPEAEHsTh O0A3AHHOCTH H
IUIAHKUPOBATH ACATENHHOCTh B HECTAHAAPTHLIX CHTYallMAX, 3/ICKBATHO OLICHHUBATDL
BKJIajl KKOTO M3 YJACTHMKOB IPYTIIH B PEIICHHE PACCMATPHBAEMOi IPOOICMBI.
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