


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEAHEr0 OOLIETrO
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM Mporpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke C¢ y4étoMm (QeacpanbHOil paboyeil mporpaMMbl BOCIHTAHUS W
KOHUENIMKM MpenofaBaHus y4eOHoro npeamera «dusnka» B 00pa3oBaTeNbHBIX
opraHu3anugax Poccniickoit Oenepanuu, peaU3YIOLINX OCHOBHEIE
00pa3oBaTenbHbIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHMHBI Mupa oOywatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE HA 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢msuke coorBercTByeT TpedoBanusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM W METAMPEIMETHBIM pE3yJbTaTaM
0Oy4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeTramu. B Hei
OTPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHsS] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIEro
00pa3oBaHusl, MJIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma mo pU3uKe BKIIFOYAET:

e TUIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKKN Ha 0a30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJEpKaHME YUeOHOro npeamera « Ou3nka» 1o rojam o0yudeHusl.

du3nka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHUPOJbI, BHICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOIIniA
JUISL ECTECTBEHHO-HAYYHBIX YYEOHBIX PEIAMETOB, MOCKOJIBKY (PU3NUYECKUE 3AKOHBI
JekaT B OCHOBE TMPOIECCOB M SIBJICHUN, W3y4YaeMbIX XHMHEH, OMOJIOTHEH,
¢uznueckoid reorpagueii w actpoHomueil. Hcmonb3oBaHWE W AKTHUBHOE
OPUMEHECHUE  (DU3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTHIA B C(Epe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHsI HOBBIX MATEPUAIOB C 3aJaHHBIMA CBOWCTBAMH W JIPYIHX.
HzyueHne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHON KapTHHBI MUpa oOyyarommxcs, B (OPMUPOBAHUE YMEHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPH BBHITOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

B ocHoBy Kkypca (u3ukH JUisi YPOBHSL CPEIHEro 0OIIero oOpa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO PAacCMaTpUBaTh KAaK MPUHLMIBI €70
NOCTPOCHHUSI.



Hoesi yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX Pa3leioB (PU3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOHN (DU3HKH.

Hoesi eenepanuzayuu. B COOTBETCTBUM C HEW Martepuan Kypca (U3MKU
00beIMHEH BOKPYTr (u3MYeCKMXx Teopuil. Benmymum B Kypce SBIsSETCS
(opMUPOBAHUE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesa eymanumapuzayuu. EE peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMAIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (pu3ukm  npeanonaraer
3HAKOMCTBO C INUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMYECKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonocuszayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKke OOCYKICHUS
npo0JiEM PALlMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTEp)KHEBBIMU 3JIEMEHTAMM Kypca (U3MKM Ha YPOBHE CPEIHErO OOILIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpOBaHME MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, posii (PYyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX NPEIACTABICHUSAX O MPUPOAE, TPaHHUIAX
OPUMEHUMOCTH TEOPHHA, JJIsi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 34 CYET OPraHM3ALMM SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOLUIMXCS.
Jlnst  06a30BOro  ypoBHsST Kypca (U3MKM — 3TO HCMOJIb30BAHUE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a0OPaTOPHBIX paloT,
KOTOPBIE B MporpaMme no (pusmke oObEIMHEHBI B OOLIMI CHUCOK YYEHUUYECKUX
npakTU4YecKux padoT. BhIJEeHHEe B YKAa3aHHOM MepedyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLIGHKH, OCYIIECTBISETCS  YYaCTHUKAMHU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCsl  OBIIAJICHUE
O0Oy4aroIUMHUCS YMEHUSMHU MPOBOJNUTH KOCBEHHBIE W3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3NYECKUX BEJIIMYMH M TOCTAHOBKY ONBITOB TO IMPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAENHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 TPUOPUTETOM SIBIISIFOTCS 3aJa4é C SIBHO
3aIaHHOM (PM3NYECKOI MOEIBIO, MO3BOJISIOLIME MPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U WHTETpUpYs 3HAHUS U3
pa3HbIX paz3nenoB. [1Jis KaYeCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUH M TIPOLIECCOB B OKpYXKarolei
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKOM MOJETM Jis CUTyaluu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusMu DPI'OC COO Kk MarepuabHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTo mporecca 0a30Bblii yPOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa30oBaHUs JOKEH U3y4aThCs B YCIIOBUSIX
OPEeIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBHSIX HHTECTPUPOBAHHOTIO KaOHMHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JIabOPAaTOPHOE OOOPYAOBAHKME IS BBHIMOJHEHUS YKA3aHHbBIX B
nporpaMMe Mo (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JlemoHCTpanmoHHoe  oOopyAoBaHUE (HOPMHUPYETCS B  COOTBETCTBHM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTATOYHOCTHM M O0ECNEUMBACT MOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpalUi s
UCCJICAOBAHMST  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopaTtopHoe 000pynOBaHHME MJiI YYEHHYECKMX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PAcCUETe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYawomuxcs. TeMaTUYeCKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCTMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3yY€HUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMUpPOBAHME MHTEPECA U CTPEMJICHHS OOYYAIOUIUXCS K HAyYHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEICTABICHUH O HAYYHOM METOJIC TIO3HAHUSI U (POPMUPOBAHUE
UCCJIE0BATEIBLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUpPOBAHUE HAYYHOTO MHUPOBO33PECHHUSl KaK pe3yjbTara H3Yy4YCHUs
OCHOB CTPOEHMS MaTepuk U PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMHUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCHOJb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (U3MKK AJiSl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIoCTIKEHHE ATUX 1EeH 00eCneunBacTCs PEIICHUEM CIEAYIOUIMX 3373y B

MPOLECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00Mero o0pa3oBaHus:;



e TMPUOOPETEHWE  CUCTEMBbI  3HaHUH 00  oOmux  (Qu3KMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMupoBaHME YMEHHMI TPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBsICHEHHST (PU3MYECKUX SBJICHUA B MNPUPOAE W I MPUHATHUSA
MIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMOCOOOB PELIEHWS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a/1ay, NOAPA3YMEBAKOIIMX CaMOCTOSATEIBHOE
co3anue (PU3NYECKON MOJIENN, aICKBAaTHON YCIIOBHSIM 331a4H;

e TMOHMMAHME (U3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, X BIMSHHUS HA OKPY KAOLIYIO
cpeay;

e OBJIAJCHUE METOJAMU CAMOCTOSITEILHOTO TJIAHMPOBAHMS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAJIW3a M WHTEPIPETALMA WH(OPMALUH,
OIPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWEC YCIIOBWH IJI1 PA3BUTUsI YMEHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON NEATEIBHOCTH.

Ha wm3yuenue ¢usmnkm (6a30Bblli YPOBEHb) HAa YPOBHE CPEIHErO OOIIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMme mo (U3MKE NEPEUEHb JIAOOPATOPHBIX M
NPAKTUYECKAX paboT sBISIETCS PEKOMEHIOBAHHBIM, YUWTENb JEJIAcT BBIOOP
OPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HayuHble METOABI MO3HAHUS OKPY>KAOILIETO
mupa. Ponp DJKcnepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS MPUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUN M mpoueccoB. HaydHBIE THIOTESBI.
OU3NYECKUE 3aKOHBI U TCOPHH. ['paHHIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpuHIMD COOTBETCTBHS.

Pone u mMecto (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAYYHOW KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHaNoroBele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMITBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JBUKCHMSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MAaTEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NOYTH W MECPEMEIICHUS
MaTEPUATBHON TOUKHA OT BPEMEHHU.

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueliHoe  apwkeHue. J[BU)KCHHME  MATEpUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOH N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAsS
ckopocTs. [lepron u yactora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE H PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUS KHHEMATHUYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€n B BO3AYXE U B PA3PEIKEHHOM MTPOCTPAHCTBE.

HabGnronenne aukeHust Tena, OpPOLICHHOTO MOJX YIJIOM K TOPU3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHHst CBOOOTHOTO MACHHSI.

Hamnpasnenue CKOpOCTH NPH ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIY NYTSAMH, TNPOMACHHBIMA TEIOM 34
MOCJIEOBATENBHBIE  PABHBIE NPOMEXYTKM BPEMEHU TMPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus T€na, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HberoToHa.
HuepunaibHeie CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANBbHONM TOUKKM. Tpetnii 3ak0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3akOH BceMUpHOro TsAroreHus. Cuia Tsokectu. IlepBas kKocMuueckas
CKOPOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunabl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs nmokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpallaTeNIbHOE ABMKCHUE a0COIOTHO TBEPAOIO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpatieHus. [liedo cuiel. YcioBus
paBHOBECHS TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

H3zmepenune cu.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT Ac(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUHN.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOJIBKCHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHust OpycKa Mo HAKJIOHHON TUIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanue ycnoBud PaBHOBECUS TBEPAOTO TeENa, HMMEIOLIETO OCh
BPALICHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

WMnynsCc MarepuaabHOM TOYKM (T€a), CUCTEMbI MATCPHAIBHBIX TOYEK.
WmMnysnbe CAJIBI M1 M3MCHEHUE MMITYJIbCA TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabora cuibl. MOIIHOCTE CHITHI.

Kunetndeckass sHeprus MarepuaibHOM Toukd. Teopema 00 HM3MEHEHUH
KHHETUYECKON DHEPTUH.

[TorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
neopMUpOBaHHOW  NpykuHbI.  [loTeHIManbHAs SHEpPrust Tena  BOJIM3M
MOBEPXHOCTH 3EMJIN.

[ToTreHnmanbHbie M HEMNOTCHIMAIbHBIE  CcHJbl.  CBs3b  pabOThI
HCTIOTCHIMAIBHBIX CUJI ¢ U3MCHEHUEM MEXAHWYECKOHW OSHEPIMM CHUCTEMBI TEII.
3aKOH COXPAHEHUS MEXaHUYCCKON SHEPTHH.

YHpyrue v Heynpyrue CTOJIKHOBECHHS.

TeXHUYECKNE YCTPOMCTBA M MPAKTAYCCKOE MPUMEHEHUE. BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoa NOTEHIMAILHON YHEPTUU B KUHETHYECKYIO U 00OpaTHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

HzyueHnue abCOJIFOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MASTHUKOB.

Uccnenopanue cBsizn pabOThl CUJIBI C UBMEHEHUEM MEXAHUYECKOW SHEPrun
TEJIA HA PUMEPE PACTSHKCHUS PE3UHOBOTO JKTYTa.

Paznen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS! MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwkeHue. Juddysms. Xapakrep IBWKCHHS U
B3aMMOJCHCTBUS YaCTULl BEUIECTBA. MOJENW CTPOCHMs Ta30B, >KUAKOCTEH M
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonnmdecTBo BemecTBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Lllkana temmeparyp
Llenbcus.



Mopenes  wuaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Ta3a. AOCOIIOTHAs Temmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp KeneBuna. 1 a30Bble 3aKOHBL. YpaBHeHUMEe MeHneneesa—Knaneipona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpEeaCTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3obapa.

TexXHUYECKHE YCTPOMCTBA M MPAKTHYECKOE TPUMEHEHHE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIAE JTUCKPETHOE CTPOEHUE BelleCcTBa, (pororpaduu
MOJIEKYJT OPTaHUYECKAX COCANHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICTICTBUSL.

Moaens, WUTFOCTPUPYIOIIAs NPUPOLY JABJICHHS ra3a Ha CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

OnpeneneHne Maccsl BO3JyXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEPCHHMA
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHHs. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[TonsTne 06 ammabatHOM mpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHE TEPBOrO 3aKOHA TEPMOJMHAMUKH K u3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPO/IE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBaHusl SHEPrUM B TEIUIOBBIX MammHax. Ko3apQUUUEHT MONE3HOrO
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TexXHUYECKHE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBHTATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOIMIBHHUK, KOHIULMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tejla MPH COBEPLICHUM PaOOTHL. BBLIET
npoOkM W3 OYTBUIKM TOJ JCHCTBUEM CXXATOrO BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TPyOKe MyTEM TPeHUs (BUACOAEMOHCTPALINS ).

H3MeHeHre BHYTPEHHEN 3HEPTUM (TEMITEpaTypPhl) Tella TPH TEMIONEPEaaye.

OneIT 10 anmabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoi TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckue u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IesbHas TemioTa miaepneHus. Cyonumarnms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUYECKHE YCTPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: TUTPOMETP H
NCUXPOMETP, KATOPHUMETP, TEXHOJIOTUN MOJyYECHUS COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBanus v IIIABJIEHHS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKU 3apsaa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUKHM, MWAJNEKTPUKH W TOJYMPOBOJHUKK. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH Kyiona. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mose. HanpskEHHOCTh  3IEKTpUYECKOro mnoms. [IpuHumn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPsHKEHHOCTH BIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpoctatmueckoro  nossa.  [lorennuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIMBIIEKTPAYECKAS. POHULIAEMOCTD.

OnexkTpo€MKOCTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPA.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMMPOBAJILHEIN arrapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKM B JJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmosannoslii 31ekmpuyeckuil mok. Toku ¢ pasnuyHslx cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hctounnkm Toka. Cwna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1sl ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBICHUE. YACIBHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJIHUKOB.

PabGora »snektpuueckoro Toka. 3akoH JIxoyns—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIICHUE MCTOYHHMKA TOKA.
3akoH Oma JJ1s MOJTHOM (3aMKHYTOM ) DJIEKTPUUECKOi 1enu. KOpoTKoe 3aMbIKaHuE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyMPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpax M paciulaBax  AIEKTPOJIUMTOB.
DNEKTPOJIATHYECKAS TUCCOLMALMSA. DIEKTPOIIU3.



ONEKTPUUECKUA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSTCIIBHBIN
paspsaa. Monnus. [lnasma.

TeXHUYECKME YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN 11O, TAJIbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb COIPOTHBIICHUAS LUJMHIAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
TUIOIIAM MOMEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIaHHOE COEIMHEHNE MTPOBOIHUKOB.

[Ipamoe wu3MepeHHe JBIEKTPOABMKYILNEH Ccwibl. KOpOTKOE 3amMbIKaHUE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuuecrkuii sxcnepumenm, iabopamopiivie pabomoi

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrposusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
VUETOM COAEP)KATEIBHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMM MAaTEMAaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
TEOpusi, HAOMKOACHHUE, SKCIEPUMEHT, MOJAEITUPOBAHKUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJAMHAT, CIIOXKEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE NABUKEHUE B KUBOUM mpupoae, nuddysus, ocMoc,
TEMIOOOMEH YKUBBIX OPraHU3MOB (BUbI TEIJIONEPEAAYH, TEMIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJT, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN U



ra3oB, DJICKTPUYECKUE CBOHCTBA METAIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS,
rajibBaHuKa.

['eocpachus: BNaKHOCTh BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C KCIOJIB30BAHUEM MEXAHU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIU€), JIBUrareiib BHYTPEHHETO
cropaHusi, mapopasi TypOuHa, ObITOBOH XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIyYCHUS COBPEMEHHBIX MATEpPUAOB, B TOM YHCJIEC HAHOMATEpUaJiOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTa, 3a3€MJICHHE SJICKTPONPHOOPOB,

KCEPOKC, CTPYHHBIHA MIPUHTED, 3NIEKTPOHArPEBATEIBHBIE npudopsl,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.
11 KUIIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Macnummnoe noJe. I1eKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWTHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1oie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TOJIS TOCTOSIHHBIX MArHUTOB.

MarsutHOEe TOJIE TPOBOJHMKA € TOKOM. KapTuHa IJIMHMIA WHAYKUWA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKU ¢ TOKOM. OneiT Opcrena. B3auMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, €€ MoayJib U HanpaBieHUE. [[BH)KEHHE 3aPSKEHHONM YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenia.

SlBneHue DBNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
WHAYKOUW. OJNEKTPOABMKYLIAs CUJla WHAYKIUU. 3aKOH JJIEKTPOMArHUTHOR
nHayKuru dapajes.

BuxpeBoe snexkTpudeckoe noJsie. ONEKTPOABIIKYINAS CWJIA HWHAYKIUU B
MIPOBOJHUKE, IBUKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHIyKTUBHOCTh.  SIBJICHME CAMOMHIAYKUMH. OJEKTPOABMKYILNAS — CHJIA
CAMOMHIYKLIHH.

DHEPrusi MArHATHOTO TOJISI KATYIIKKW C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOWCTBA M MPAKTAYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHUTBl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENHM SIIEMEHTAPHBIX
YaCTUL, AHIYKUAOHHAS [IE€Yb.

Jlemoncmpayuu



OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIIMKA MAarHUTHOTO TTOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOIIUTA.

SIBneHune 3NEeKTPOMArHUTHOM MHIYKLIHH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBiieHrE CaMOMH Iy KLIHH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

HccenenoBanue AeACTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccenenoBanue sBIEHUS JIEKTPOMATHUTHON UHIYKLIHH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUA

KonebGarenpHas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, ammiutyaa U ¢asa KoJcOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTHu4eCcKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATIbHOM KOJEOATEbHOM KOHTYPE. AHAJIOTHS MEXKIYy MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPrUM B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

[IpencraBneHue o 3aryxarommux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BeIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HaIPSHKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOICHUE TEKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEprun. KymbpTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B MIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. DIICKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccenenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (NPYXUHHBIA WA
MaTEMaTHUYECKANA MAsSTHUK ).

HaOntonenue 3aryxarommx KojaeOaHuid.



HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HAMTPSDKEHUST OT BPEMEHH ) ISt
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKK
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM JNEKTPOIEPEAAYN.

Vuenuueckuii sxcnepumenm, niabopamopivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIBIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MacCChI TPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYLIKU U PE3ACTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaneHus. [lepumon. CkopocTh
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BbicoTa ToHa. TemOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3JYYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmvuas opueHTtanus BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMJICHHE, MOJSpUA3alMs, AA(paKuus,
uHTepPepeHuns. CKOpPOCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkana 3nMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHME BIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMOEl pagOCBI3H U TENEBUACHUA. Patnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPY KAKOIICH CPEIBL.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MY3BIKAIBHBIE
MHCTPYMEHTHI, YJIBTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLMHE, Paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOUHUK 3BYKA.

HaGnronenne oTpaskeHus U IPEIOMIIEHUS MEXaHUYECKIX BOJIH.

HaGnronenne nntephepeHny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnroneHne cBsi3M 'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJieOaHmil.

HccnepoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPaXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, AU pakuus, UHTEPPEPEHLIMSL.



Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OIHOPOAHOM cpene. JIyu cBeta. TOYEYHBII UCTOYHUK CBETA.

OtpaxeHue cBETa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenne m3o0paxeHuil B
TJIOCKOM 3€PKaIE.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIFOTHBIN TTOKAa3aTelb
npenomneHus. [lonHoe BHyTpeHHee oTpakeHue. [IpemenbHBIA yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CroskHblid coctas Oenoro ceera. LBer.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWUYECKas CWiIa TOHKOM JMH3BL [locTpoeHne wm3o00pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBETUYCHUE,
JlaBacMOE€ JINH30M.

[Tpenensr nPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
VYcinoBuss HAOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEPPEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas peniéTka. YCIOBHE HAOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM  TAJCHUM MOHOXPOMATHMYECKOrO0 CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIYIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AU(PPAKLMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpAMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Onturueckue TpudopHI.

[TonHoe BHyTpEeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Moaenu MUKPOCKOTIA, TEJIECKOTIA.

HaOntonenue natep@epeHinm creTa.

HaOntonenue nudpaknuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexTpa ¢ TOMOUIbI AUPPAKIUOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenne nokasarens NpesioMIICHHs! CTEKIIA.

HccenenoBanue cBOWCTB M300pKEHMI B TMH3AX.



HaOntonenue aucnepcun cBeTa.

Pa3zaen 6. OCHOBBI CIeIHAJBLHOH TEOPHH OTHOCUTEIBHOCTH

['panunpl  OPUMEHMMOCTH  KJIacCHYeCKOM — MexaHuku.  [locTymater
CHOEUUANBHOW TEOPUM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETA B BAKyyME, MPUHIMI OTHOCUTEIBLHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHA M COKPALICHUE
JUIAHBI.

OHEPrus ¥ UMITYJIbC PENSITUBUCTCKOW YACTHUILBI.

CBsI3b MACCHI C SHEPTUEH U MUMITYJIbCOM PESITUBUCTCKONW YaCTULbl. DHEPrust
MTOKOSL.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KaHMOBOU ONMUKU

®dotonbl. Dopmyna [1naHka cBsizu 3HEpruK (OTOHA C €r0 YaCTOTOU. JHEPrUs
¥ UMITYJIBC (POTOHA.

Otkpeitre 1 uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. Ypapuenue ODitHwTeiiHa Wi Goroaddekra. «KpacHas rpaHumay
dotorpdexra.

JaBnenue ceeta. OnbiThl [1. H. JIeOGenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexXHUYEeCKHuE YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTOIIEMEHT,
(oTromaTumkK, coaHeuHas Oarapes, CBETOAMO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpenbs aroma Tomcona. OnbiTel Pe3epdopia mo paccesHUO o -HaCTHIL.
[Lmanerapuas mMoxens aroma. lloctynarel bopa. M3nydyeHue W MOTJIOLIEHUE
()OTOHOB TpW TMEPEXOAE aroMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroid. Buiel
cnekTpoB. CIEKTP YPOBHEW S3HEPIAX aTrOMa BOAOPOIA.

BonHoBBIE cBO¥icTBA YacTuLl. BomHel e bpoiind. KoprnyckyaspHO-BOITHOBOM
Iy aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE MPUMEHECHHE. CHEKTPAJbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogpenb onwita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3€pa.



HaGnroneHne TnHERYaThIX CIEKTPOB U3ITyYCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

HaGnronenne nuHeHuaToro cnekpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKA3bIBAIOIIMAE CI0KHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbITel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BisiHre pagvoaKkTUBHOCTH HA KMBBIE OPraHU3MBI.

OTtkpeiTHE TIPOTOHA W HeWTpoHa. Hyknonnas moxens snapa ['eiizeHOepra—
HBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amma-
M3ITy4YEeHHE. 3aKOH PAIMOAKTUBHOIO Pacraja.

OHEpPrus CBSI3W HYKJIOHOB B siape. S aepHblie cuibl. JleekT Macchl sapa.

S nepHbie peakuuy. /leneHne U CUHHTES sIaep.

Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.

DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.

MeTo1bl HaOIFOACHUS U PETUCTPALMH SJIEMEHTAPHBIX YACTHLL.

dyHaaMEeHTaTbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.

TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbIii peakTop, aToMHas OomoOa.

Jlemoncmpayuu

CUéTurK MOHU3MPYIOIIMX YACTHLI.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Jranbl pa3BUTHs aCTPOHOMUM. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMHU.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKHAE 3BE3MbI, TUIAHETHI, WX BUAUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewHass akTUBHOCTh. HcTounmk sHeprum ConHUA W 3BE3N.
3BE3M1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JlparpamMMma «CHEKTPAJIbHBIA KIacc —
CBETUMOCTBY». 3BE3IbI TJIABHOM NOCIEA0BATENBHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMMOCIIENOBATENBHOCTA. BHYTpEHHEE CTpOCHHE
3BE31. COBPEMEHHBIC MPEACTABIEHUS O MPOUCXOKIACHUM W 3Bomonnna ConHoa u
3BE3M. DTarbl )KU3HU 3BE3 .



Mneunstid [lyte — Hama ['anaktuka. [lonokenue u nwkenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky v KkBazapsl. UEpHBIE ABIPHI B sapax
TATAKTHK.

Bceenennas. Pacimpenune Beenennoii. 3akon Xa00na. Pazberanue rajakTuk.
Teopus boaenioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas cTtpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoGieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TJIa30M € UCIOJB30BAHUEM KOMIBIOTEPHBIX
OPUJIOKEHUI ISl ONMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c0O3Be3ust CEBEPHOTO MONYIIAPHS U SIPKUE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, iianer, Mnevynoro [yTa.

Oo6o01mariee NOBTOpeHue

Pone (Qu3vku ©u acTpOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUECKOH cpepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OPMUPOBAHMM TMPEACTABICHUNA O (PU3MUECKOH KapTUHE MHpa, MECTO
(U3nYECKO KapTUHBI MHpPa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCylIeCTBIISIETCS €
VYETOM COAEPIKATENIBHBIX MEXKIPEAMETHBIX CBA3EH € KypcaMu MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnvie nonsmus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbId (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, SKCIEPUMEHT, MOJCIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pELICHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
(YHKLIHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHI M MX MPOCKLUMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TOAOOHS TPEYroJIbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTYyp U 00BEMA TETT.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOM IPUPOAE, AECUCTBUE
pagvanvy Ha )KUBBIE OPraHU3MBE.

Xumus: CTpPOEHAE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAs CTPYKTYPa TBEPABIX
TEJI, MEXaHU3Mbl OOPa30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATBHBIN
aHamms.

['eocpachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(hoTOCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICCHHUIA.



Texnonocus: JIMHAM BIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKa,
BNEKTPOJABUTaTENb, WHAYKUMOHHAS I€Yb, pPajap, PaIvONpPUEMHUK, TEJIEBHU30D,
aHteHHa, TenegoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.

INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yudeOHOTO mnpeaMera «Du3MKa» Ha YPOBHE CPEIHErO OOIIETOo
oOpazoBaHus (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIIEAYIOIIUX
JMYHOCTHBIX, METAPEAMETHBIX M MTPEAMETHBIX 00PA30BaTENbHBIX PE3YIIBTATOB.

JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS Y4eOHOTO NMpeaMeTa « DU3nKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH NO3WUIMENR JIMYHOCTH, CUCTEMON [IEHHOCTHBIX
OpUEHTALMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAJIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KAZHEHHOIO
OMBITA U ONBITA JACIATEILHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

c()OPMUPOBAHHOCTh IPAXKIAHCKOM MO3UIMKA 00YYArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUIACKOr0 O0IIECTBA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEUECKAX T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYNPABIECHUH B 00pa30BaTEIbHON OpraHA3allli;

YMEHHUE B3aMMOJICHCTBOBATH C COLMATTBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMA U HA3HAYCHUEM;

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIAEHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W MPHUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS



3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYASA 3CTETUKY HAYYHOTO TBOPUYECTBA,
OPUCYIIETO (PU3NUECKON HAYKE,

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(PU3WMKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYKAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEN YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

pacIIUPEHUE ONbITA JEATEIBHOCTH JKOJIOTMYECKOM HANPABICHHOCTH HAa
OCHOBE UMCIOLIMXCS 3HAHUH MO (PU3HKE,

7) HEHHOCTH HAYYHOT' O NMO3HAHMS

c()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTM HAy4HOW JAEATEIIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs  (U3AKM  OCYHIECTBJIATH  NPOEKTHYKD W HMCCIECAOBATEIBCKYIO
JEATENBHOCTD UHAMBUYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJ/IbTATHI
Io3HaBaTe/ibHBbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiicTBUSI
ba3osble Jornyeckue aeiicTus:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MpoOJEMy,
paccmarpuBarh €€ BCECTOPOHHE,

ONPENENATh LENN ACATEIIBHOCTH, 3a4aBaTh NApPaMeTPbl M KPUTEPUM MX
JNOCTVKEHUS,

BBISBIIAT  3aKOHOMEPHOCTH W NPOTUBOPEYMST B  PACCMATPUBACMBIX
(PU3NYECKUX SBIICHUSX,

pa3padaTeiBaTh MJAH PELICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTEPUABHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIENSAM, OLICHABATh PUCKH MOCIEACTBUI ACATEIIBHOCTH,

KOOPIMHHUPOBaTb M  BBINOJHATH PAdOTy B YCJIOBHSX  PEATBHOIO,
BUPTYAIBHOIO 1 KOMOMHAPOBAHHOTO B3aUMOJICHCTBHS,

Pa3BUBATH KPEATUBHOE MBILIJICHUE MTPH PELLICHNM KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarenbCcKue AeiiCTBHS:



BIAJIETh HAY4YHOM TEPMUHOJIOTUEH, KIIOUEBBHIMU TMOHATHSIMU U METOJIAMU
(u3nveCKOil HayKH;

BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHOMN NEATEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPelIeHUs 3a1a4 (PU3NYECKOTO COJACPKAHUS, MPUMEHECHHUIO Pa3JIMYHbIX
METOO0B MO3HAHUS;

BIAJIETh BUAAMHU JEATETBHOCTH TIO TMOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3aauvy,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOIAWThb apryMEHThl AJis JI0KAa3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOPMyJIHpPOBaTH COOCTBEHHBIC 3adauud B 00Pa30BATENBHOM
JESITENBHOCTH, B TOM YHUCIIE TIPU U3YUEHUH (PUUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS;

CTaBUTH MPOOJIEMbI U 33J]a4H, TOMYCKAIOIIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIQJIETh HABBIKAMU MOJy4YeHUs MHOpMAIMK (PU3NUYECKOTO COJACPKAHUS W3
WUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB M (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEeACTBA  MH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 ¢ CcoOnoJcHUEM TpeOOBaHU HSPrOHOMHUKH, TEXHUKUA O€30MacHOCTH,
TUTUEHBbI,  PECypcocOEpeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/laBaTh TEKCThl (PU3MUECKOTO COJEpKaHWsI B Pa3IMUHBIX (Popmarax c
yuéTOM Ha3HA4YeHUs UHOOPMAIMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy mpeAcTaBACHUS U BU3yATU3ALUH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



OCYIIECTBIATL OOLIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,

pacro3HaBaTh MPEANOCHUIKA  KOH(DIMKTHBIX CUTyaMd W CMSAr4arhb
KOH (DJIMKTBI,

Pa3BEPHYTO W JIOTHYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh W HCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIMBUIYaIbHON
padoTHI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,

OPUHAMATHL L€ COBMECTHOH  JEATENIBHOCTH, OPraHW30BBIBATH W
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTaBIATEH IUIAH ACHCTBHM,
pacnpeacnaTh pojiM € Y4YETOM MHEHHHA YYaCTHHKOB, OOCY)KIATh pe3yJIbTAThI
COBMECTHOI paboTHl,

OLICHWBATh KAYECTBO CBOEr0 BKJIAAa WM KAKAOTO yYaCTHUKA KOMaHIbl B
o0UIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIC MPOCKTHI, OUEHUBATh WACH C MO3UIUM HOBH3HBL,
OPUTHHAJBHOCTH, MPAKTAYECKON 3HAUMMOCTH,

OCYIIECTBIISATE MO3UTHUBHOE CTPATETMUYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.
PeryasitTuBHbIe yHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKAM W AaCTPOHOMHH, BBISBJISATH MPOONEMBI, CTaBUTh W (HOPMYJIMpPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENIBHO COCTABJATh TUIAH PEIICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHCHHS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHHIA,

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacMpsITh paMKX yU4€OHOTO MPEIMETA HA OCHOBE JIMYHBIX TPEAMOYTEHUH;

JienaTh OCO3HAHHBIA BLIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3pYIUMLIUU B 00nacTu
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalMsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,



BIQJICTh  HABBIKAMM  MMO3HABATEJIIBHOW  PEQUICKCMM  KaK  OCO3HAHHMs
COBEPINAEMBIX JCHCTBUA M MBICIUTEIBHBIX TPOLECCOB, MX PE3YJIbTATOB H
OCHOBAHMWIA,

UCIOJIb30BaTh MPUEMBI PEPIICKCHH [UTsl OLEHKH CHTYallMH, BIOOpA BEPHOIO
pELICHNS,

YMETh OLEHUBATh PUCKM W CBOEBPEMECHHO NPUHUMATH PEIICHUS MO WX
CHUKCHUIO,

OPUHAMATh MOTHMBBI M AQPryMEHTBl JPYIMX MNP aHAIM3E PE3YIbTaTOB
NEATENBHOCTH,

NPUHUAMATE Ce0sl, TOHMMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

OPUHAMATh MOTHUBBI M APryMEHThl JPYIHX [P aHAUM3E PE3YIbTaTOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO M MPABO APYTUX HA OINUOKH.

B mponecce TOCTMXKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOrPAMMBI
no (U3MKE JJI YPOBHS CpPEAHEro oOmero oOpa3oBaHus Yy 00yYarouuxcs
COBEPILECHCTBYETCS 3MOLMOHAIBHBIN WHTEIUIEKT, MPEANOIArAFOLIHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHME, BUACTh HAMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOLIMOHAILHOM C(eEpBI,
OBITH YBEPEHHBIM B CE0C;

CaMOPETYJIMPOBAHUS, BKJIFOYAKOIIETO CAMOKOHTPOJIb, YMEHUE IPUHHAMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTh aNaNTUPOBATBCA K
SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSIBIIATh THOKOCTB, ObITh OTKPBITHIM HOBOMY,

BHYTPEHHEH MOTHBALMH, BKIIFOUYAIOIICH CTPEMIICHUE K JOCTHXKCHHUIO LENU U
yCHexy, ONTUMHU3M, WHHULMATHBHOCTb, YMEHHME IEHCTBOBATH MCXOAS M3 CBOMX
BO3MOKHOCTEM,

SMIATHH, BKITFOYAKOUIEH CMOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHHE
JAPYTUX, YYUTBIBATH €r0 NPH OCYIIECTBICHUM OOLICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO,

COLMATBHBIX HABBIKOB, BKITFOUYAIOIINX CTOCOOHOCTh BBICTPAUBATH OTHOILICHUS
C IPYTUMHU JIFOJbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC W pa3peliaTh KOH(DIUKTHI.

HPEJMETHBIE PE3YJbTATHBI

K xonny oOyuenuss B 10 kiacce mpeaMETHBIE pE3yJIbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YYAKOITUXCS YMEHHIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAECH;

YUMTHIBaTh TPAHULBl MPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTtepuaibHas TOYKA, MHEPUUAIbHAS CUCTEMA OTCYETA, ADCOMFOTHO TBEPAOE TEINO,



WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUIAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
AICKTPUYECKUH 3apsij] IPU PEHICHUM (PU3UYECKUX 3a]1a4;

pacro3HaBarh (PU3MYECKUAE SBIICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KWHETUYECKOH TEOPUM CTPOCHMS BEUIECTBA U
AJICKTPOJIMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOTHOE TMAJACHUE TEJ, ABHUKEHUE IO OKPY>KHOCTH, WHEPIMS,
B3auMojicicTBUE TeN, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOCHUE >KUJIKOCTEN
Y TBEPABIX TEN, U3MEHEHUE 00bEMA TEJT TPU HArPEBAHUM (OXJIAKJICHUH ), TEIJIOBOE
pPaBHOBECUE, MCHAPECHHME, KOHJCHCAIMS, TIABJICHUE, KPUCTAILIU3AlUs, KHUIICHHE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €r0 HArPEBAaHUU B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPoLEeccax,
AIEKTPU3ALUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JBHKEHUE, UCIONB3YS (PU3NYECKUE BEITUUYMHBL;
KOOPJIMHATA, MYTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS DHEPrUsl, MEXaHUYeCKas
paboTa, MEXaHMYECKAs MOLIHOCTh, MPUW OMNHCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMHOJB3YEMbBIX BEJIMYWMH, WX OOO3HAYECHUS W €IWHHIIBI,
HaxOoJUTh (HPOPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

ONMKCHIBATh W3YYEHHBIE TEIUIOBBHIE CBOWCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCIOJIb3Ysl (PU3MYECKUE BEJIIMYMHBL. JABJICHUE Tra3a, TEMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIUsl XaOTHYECKOrO JBUXKCHUSI MOJICKYJI, CPECIHEKBAApAaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOTO JCUCTBHS TEIJIOBOTO JBUTATess, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHUIBL, HAxOAUTh (HOPMYJIbI, CBS3BIBAIOIIAE JAHHYIO
(PM3HUECKYIO BEIMUUHY C PYTHMMU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTIONIB3YS (PUBUUYECKHUE BETMUYMHBI. AJICKTPUUCCKUI 3apsi,
AICKTPUYECKOE MOJIE, HAMPSLDKEHHOCTD MOJIsl, MOTCHIMAJI, PA3HOCTh MOTCHIIMAJIOB,
0Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, MX OOO3HAYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

aHAIM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SBJICHUS, UCTOJIB3YS (PU3HUECKHE
3aKOHBI U TIPUHLUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHMYECCKOW HHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIMKA CWJI, MPUHIUI PABHOMPABUS WHEPIHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C



aOCOTIOTHOHN TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHMKH, 3aKOH COXPaHCHUS
DNEKTPAYECKOTO 3apsaa, 3akoH KyloHa, OpH OTOM pa3inyarb CIOBECHYIO
(OPMYJTMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTH) NPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC TNPUHUMOBI JACHCTBHS ~ MAallWH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh JKCHOEPUMEHTHI MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
IPOLIECCOB € HCIMOJIB30BAHUEM MPIAMBIX M KOCBEHHBIX W3MEPEHUM, IMPU ITOM
dopMmynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HAKCIEPUMEHTA,
coOuparb yCTAaHOBKY W3 MPEMJOKEHHOr0 OO0OpYIOBaHWsS, MPOBOAWTH OMBIT U
(OopMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh MPSMBIEC U KOCBEHHBIE M3MEPEHUST (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpAaTh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHHIE
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTM ~ MEXIYy  (PU3NYECKUMH  BEIIMYMHAMH  C
UCIIOIBb30BAHUEM TMPSAMBIX W3MEPEHHM, MPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(pUKCUPOBATh PE3YJbTATHl MOJYYEHHOW 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHNUS,

coOro1aTh MpaBuiia 0€30MacHOro TPyJa MPU MPOBEACHUN HUCCICIOBAHUN B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4E€OHO-MCCIETOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHU S,

pelmare pacyéTHBIE 3a7a4u C SBHO 33JaHHON (DM3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHAJIN3A YCJIOBHS 3aa41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECKUE BETMYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMUNHBIL,

perars KaYeCTBEHHBIE 3a/1a4U: BBICTPAUBATh JIOTUYECKH HEMMPOTUBOPEYMBYIO
LETOYKY PACCYy)KICHHUIA C OMOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(u3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHWH  y4eOHBIX  33a1a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
W TPEICTAaBJICHUsT YY€OHOW W HAYUYHO-TIONYJISPHOH MH(POPMALUH, MTOJTYYCHHON 13
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU AHATTM3UPOBATH MOIyYaeMyH0 HHPOPMALUIO;

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE NPOLECCOB OKPYKAKIIETO MHUPa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHH;



UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUSA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30NaCHOCTH NP 0OpalieHUH ¢ TPHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILEN CpelIE;

padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PANMOHAIBHO PacHpelensaTh OO0S3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBATHO OLIEHUBATh
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIIBEI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMETHBIE pE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YYArOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B MPAKTHYECKON ACATEIIBHOCTU JIFOACH, LEIOCTHOCTE U E€AUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHAS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DIIEKTPUYECCKUI 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHWUH (PU3NYECCKUX
3azmay;

pacro3HaBarth (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN M KBAHTOBOW (DU3HMKM: SIEKTPUUYECKAs MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBHS TOKA, B3aMMOJICHCTBHE
MArHMTOB, DSJIEKTPOMArHUTHAs WHIYKUWs, JACHCTBHE MArHUTHOIO TIOJs Ha
OPOBOJAHHUK C TOKOM W JBWXKYINUHCS 3apsi, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, MPSIMOJIMHENHHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHHUE, MPEIIOMIICHHUE,
uHTepepeHums, audpakums ¢ NOJSIpU3alMs CBETa, JUCHEPCUs  CBETA,
dotornekTpuueckuii 3PPekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHEHYATOro CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAs M HMCKYCCTBEHHAs
PAIMOAKTUBHOCTb,

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DBJICKTPHYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), MCMONB3Ys (PU3MUECKHE BEIMYUHBL
ANIEKTPUYECKUI 3apsi, CHJIa TOKA, SJICKTPHYECKOE HAMPSHKEHUE, DIICKTPUYECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS Cuiia, padoTa TOKa,
WHAYKLIMAS MarHuTHOrO mojs, cuia Amnepa, cuna JIOpeHna, WHAYKTHBHOCTH
KATYIIKW, SHEPrHus JJIEKTPUYECKOTO M MArHUTHOTO MOJICH, MEPUOJ W YacToTa
KoneOaHuii B KONeOATeTbHOM KOHTYPE, 3aps]l W CHJIa TOKa B MpoLecce
FAPMOHMYECKUX SJIEKTPOMArHUTHBIX ~KOJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPUA ONHCAHWK NPABHJIBHO TPAaKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBIL, YKa3bIBaTh



(GopMyJNbl, CBSI3BIBAIOIIME JAHHYI (PU3MUECKYIO BEJIUYMHY C JPYTUMHU
BEJIMYMHAMMU;

OMUCHIBATh M3YUYCHHBIC KBAHTOBLIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
($U3NUECKUE BEIMYMHBL, CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJMHA BOJHBI U
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBSI3U
aTOMHBIX SJEP, NpPU ONUCAHUM MPABWILHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M CIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

AHAJIM3UPOBATh (PU3NYECCKHUE MPOLECCHl W SBICHUS, UCIOJB3Ys (PU3MUECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIIEIBHOTO
COCIMHEHMSI TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
UHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHbI OTPAXKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHME OWHIITEHHA i PoToddekTa,
3aKOH COXPAHEHMsI SHCPIUWHM, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MAacCOBOrO YMCia, MocTynarel bopa,
3aKOH PAaIMOAKTHBHOIO pacnaja, Mpu 3TOM pa3iavyvarh CIOBECHYO (OPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHWE W YCIOBHs (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OMPEIEIATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIs POBOHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOUTh W OIHKCHIBaTh H300PAKEHUE, CO3AABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
IOPOILIECCOB € MCIMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX M3MEPEHUH: TpU 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro OSKCIEPUMEHTA,
coOMparb yCTAaHOBKY W3 MPEMJIOKEHHOr0 OO0OpYIOBaHMS, MPOBOJWTH OMNBIT U
(hOpMyMpPOBATh BHIBOIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
ATOM BBIOMpATh ONTUMAIbHBIM CHOCOO M3MEPEHUS U MCMOJIb30BAaTh M3BECTHHIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHMOCTH (PU3WYECKMX BEIMYMH C HCIOJIB30BAHHEM
OpSIMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3ybTaThl MOJYUYEHHONH 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BUAE TaOMIl U
rpauKoB, AeNaTh BBIBOBI IO PE3YJIbTATAM UCCIEIOBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN UCCACAOBAHUNA B
paMKax ydeOHOro DSKCIEPUMEHTA, Y4E€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCHOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,



pelmaTe pacyéTHBIE 3a4a4u C SBHO 33JaHHON (DM3WYECKOW MOJEIBIO,
UCHOJB3Ys (PU3MYECKHE 3aKOHBI M MPUHLIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 33a4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUMHBL,

perars KAYeCTBEHHBIE 3a/1a4: BHICTPaAUBaTh JIOTHYECKH HEMPOTUBOPEYUBYIO
LETOYKY PACCYy)KIACHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABIICHUST YY€OHOW W HAYYHO-MONYJISPHONH MH(POPMALUK, TTOJTYYCHHON U3
PA3IAYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOTyYaeMy 0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JEHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
JKU3HU,

OPUBOIUTH TIPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MUPa, B PA3BUTHE
TEXHUKH W TEXHOJIOTHH;

WCIOJIb30BaTh TEOPETUUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHus: 0€30MacHOCT PH 0O0palIeHU ¢ MPUOOPAMH M TEXHHUYECKAMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpeleniaTh OOS3aHHOCTH W
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOM MPOOIEMBI.
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