


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM Mporpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke ¢ yuyétom QeacpanbHOi paboueii mporpaMMmbl BOCIHTAHUS W
KOHUENIMKU MpenofgaBaHus yuyeOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX
opraHu3anugax Poccniickoit Oenepanuu, peaU3YIOLINX OCHOBHEIE
oOpazoBarenpHble  nporpaMmbel.  IIporpaMmbl  eCTECTBEHHOHAY4YHOHl W
TEXHOJIOTHYECKOIl HAMpPaBJCHHOCTeHl MO0 (uU3MKe ¢ HCHOJb30BAHHEM
o0opyaoBanus nenrpa «Touka pocray.

CopepxaHne mnporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTUHBI Mupa oOywatommxces 10-11 kiaccoB mnpu
oOyueHMH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢umsuke coorBercTByeT TpeboBaHusim OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM W METAMPEIMETHBIM pE3yJbTaTaM
O0Oy4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMN MEKITPEIMETHBIX
CBA3cl (DM3MKM C €CTECTBCHHO-HAYYHBIMU YYEOHbIMM npeaMeramu. B Hel
OTPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHHsS] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIEro
00pa3oBaHusl, INIAHUPYEMBIC PE3YJIBTATHl OCBOCHUS Kypca (PU3MKHK: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHUPYEMBIE PE3YJIBTATHl OCBOEHUS Kypca (pu3nku Ha 0a30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

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

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAaX NPHPOIbI, BHICTyNas B
Ka4eCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIaJ B CUCTEMY
3HaHW 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIIniA
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
¢usznueckoid reorpagueli W acTpoHOMUEH. Hcmonb3oBaHWE W AKTHUBHOE
OPUMEHEHUE  (DU3MYECKMX 3HAHWMA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTWA B CEpe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOHCTBAMHU W JIPYIHX.
HzyueHue (u3MKM BHOCUT OCHOBHOW BKJIad B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHO! KapTHHBI MUpa oOyyaroumxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPH BBHITIOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHUHA.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOImero oOpa3oBaHUs
NOJIOKEH PAX MACH, KOTOPBIE MOXHO pPaccMaTpuBaTh KaK MPUHLMUIOBL E€ro
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEPHall U3 BCEX PA3NENioB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes cenepanusayuu. B COOTBETCTBMM ¢ HEH Marepuan Kypca (PU3HKH
00beIMHEH BOKPYTr (u3MYeCKMXx Teopuil. Benmymum B Kypce SBIsSETCS
(opMUPOBAHUE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoesa eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMANIA (PU3MUECKONH HAYKH, OCMBICIICHUE CBSI3M Pa3BHTHUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

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

Hoes  oxonocusayuu  peanu3yercs TOCPENCTBOM  BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTWHA, a Takke OOCYKICHUS
npo0JiEM PALlMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBIAKOTCS (prusnueckue Teopun ((hOpMHUPOBAHKE TMPEACTABJICHUN O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, posii (PYyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABJICHUAX O MNPUPOAE, TpaHMIaAX
OPUMEHUMOCTH TEOpWH, JJIsi ONHCAHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-AEATENILHOCTHBIA MOAX0A B KYpce (PM3MKH PEATA3YETCS MPEXKIC
BCEr0 34 CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOLUINXCS.
Jlnst  06a30BOro ypoBHsE Kypca (PUM3MKM — OTO HCHOJb30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a00OPaTOpHBIX paloT,
KOTOPBbIE B MporpamMMme mno (pusmke oObECIUHECHBI B OOLIMI CHUCOK YYEHUYECKUX
npakTU4YecKux padoT. BhIJEeHHEe B YKAa3aHHOM MepedyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JIi KOHTPOJSL M OLCHKHM, OCYIIECTBISIETCS  YYACTHUKAMHU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHusl KaOuHeta (Qusuku. [lpm  3TOM  0oOecreumBacTCs  OBJIAJCHUE
O0Oy4aroIUMHUCS YMEHUSMHU MPOBOJNUTH KOCBEHHBIE W3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMUYMH M TOCTAHOBKY OMNBITOB TO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHWE yAENACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 330a4 NPUOPUTETOM SBIISFOTCS 33Ja4d C SIBHO
3a1aHHOM (PU3NYECKOI MOEIBIO, MO3BOJISIOLIME MPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3
Pa3HbIX pa3ienoB. [Ijis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUH M TIPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOytoue BbhIOOpa (PU3MYECKOW MOAENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBaHusMu DPI'OC COO Kk MarepuabHO-
TEXHUYECKOMY O00€cnedYeHN0 yueOHOro mporecca 0a30Bbli ypOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa30oBaHUs JOKEH U3y4aThCs B YCIIOBUSIX
OPEeIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEITPUPOBAHHOIO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKia. B kaOuHere (U3MKM JOKHO OBITh
HEOOX0AUMOE J1adOpaTopHOe OOOpYAOBAHME IS BBIMOJHEHUS YKa3aHHbBIX B
nporpaMMe Mo (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JleMoHCTpalmoHHOe  00OpyJ0oBaHuEe (OPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTATOYHOCTM U OOECMEUMBAECT MOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpalUi s
UCCJICAOBAHMST  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pynOBaHHME MJiI YYEHHYECKMX MPAKTHYECKUX PadboT
dopMupyeTCs B BUJEC TEMaTHUYECKUX KOMILIEKTOB U 00ECMEUMBACTCS B PACUETE
OJHOTO KOMIUIEKTa Ha JBYX oOOydYawomuxcs. TeMaTUYeCKue KOMILUIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCTMOJIb30BAHUHU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
W3MEPUTENIbHBIX CUCTEM B BUIE IM(PPOBBIX 1a00PATOPUH.

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

o (OpMHUpPOBAHUE HHTEPECA U CTPEMJICHHUS OOYYalOIUXCS K HAay4YHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEICTABJICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIE0BATEIBLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OpPMHUPOBAHUE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa W3yueHUs
OCHOB CTPOEHMS MaTepuk U PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (opMHUpoBaHUE YMEHUH OOBACHSATH SIBICHUS C HUCHOJb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMHUpPOBAHUE TPEACTABICHUNA O PO (PUMKU AJisi PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIOoCTH>KEHHE ATHX LENel 00eCeYnBacTCs PEMICHUEM CIICAYIOMMX 3a1a4 B

MPOLECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 001Iero oOpa3oBaHuUsI:;



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

o (QopMHupoBaHME YMEHHI TIPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBsICHEHHST (PU3MYECKUX SBJICHUA B MNPUPOAE W I MPUHATHUSA
MIPAKTUYECKUX PELICHNUN B IIOBCEIHEBHON JKU3HU,

e OCBOCHME CMOCOOOB pEHICHMS pa3lMYHbIX 3a0a4 C SIBHO 3aJaHHOMU
(U3NYECKO MOJENBIO, 3a/1ay, MNOAPA3YMEBAKOIIMX CaMOCTOSTEIBHOE
co3/1aHue (PU3NYECKON MOJENN, aICKBATHON YCIOBUSAM 3a/1a4H;

e TMOHMMAHWE (PU3MYECKUX OCHOB M MPHUHLMIIOB ACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS HA OKPY KAFOLILYO
cpeay;

e OBJIAJCHUE METOJAMU CAMOCTOSITEILHOTO TJIAHMPOBAHMS W MPOBEACHHS
(PU3NYECKMX DKCIEPUMEHTOB, aHAIW3a W HMHTEPNpPETAlu HH(pOpPMALNH,
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 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (PU3MKE NEPEUEHb JIAOOPATOPHBIX W
NPAKTUYECKAX paboT sBISIETCS PEKOMEHIOBAHHBIM, YUWTENb JEJIAcT BBIOOP
OPOBEACHHS JIAOOPATOPHBIX PAOOT M OMBITOB € YYETOM WHAWBHIYATbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NMO3HAHUA

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

MoaenupoBanue (PU3HUECKAX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. | 'paHHIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpuHIMD COOTBETCTBHS.

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

Jlemoncmpayuu

AHaNoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
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, NYTH W MNEPEMEIICHUS
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuuelinoe  apwkeHue. J[BH)KCHHME  MATEpPUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHON N0 MOAYJIK CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopocTs. [lepron u yactora oOpameHus. LIeHTpoCTpEMUTENBHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUMSl 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 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIY NYTSAMH, TNPOMACHHBIMA TEIOM 34
MOCJICNOBATENBHBIE  PABHBIE NPOMEXYTKM BPEMEHM IPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus T€na, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutenvHOCTH  [amunes.  Ilepeeiii  3akoH  HbroToHa.
HuepumraibHele CUCTEMBI OTCYETA.

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

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

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE W BpallaTeNbHOE ABUKEHUE a0COTOTHO TBEPAOIO TeENA.

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 A¢(POpPMALIHH.

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



HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

HNMiysib¢ MarepuaibHONH TOYKHM (T€Na), CHCTEMBI MATEPHATBHBIX TOYEK.
WMnyneC CWJIBI U U3MEHEHUE HMITYJIbCA TeEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunernueckas 3HEprusi MarepHaibHOM TOYkHW. Teopema 00 H3MEHEHHH
KHHETUYECKON DHEPTUH.

[TorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
ne(opMUpOBaHHOM  mpyxkuHbl.  [loTeHUMambHass >HEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHumaneHple W HENOTCHUMAIBHBIE  CHIJIBL. Ces3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C WU3MEHEHHEM MEXAHWYECKONM JHEPIMU CUCTEMBI TEIL.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII MUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMAIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBs3u pabOThl CHITBI C U3MEHEHHEM MEXAHUYECKOW HHEPrUM
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U MX ONBITHOE
oOocHoBanue. bpoyHoBckoe nBuwxeHue. Jnddysmsa. Xapakrep NBHKEHUS W
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENM CTPOCHUS Ta30B, XUAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopenes  wuaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACAIBHOrO raza. AOCOIIOTHAs TeMmmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUe Menaeneesa—Knanepona.
3akoH JlasbToHAa. M30mpOLIECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NPEACTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3obapa.

TeXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita 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 Macchl BO3JyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPCHHIA
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOObI €€ m3MeHeHHs. KormuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstne 06 ammabatHOM mnpouecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3ompoueccam. [ 'paduueckas
UHTEepnpeTanus padboThl ra3a.

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

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBanust SHEPrUM B TEIUIOBBIX MamuHaxX. KodppuuueHT moie3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JEUCTBHSL. DKOJOTUYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



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

Jlemoncmpayuu

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

H3MeHeHre BHYTPEHHEN 3HEPTUM (TEMIIEPaTyPhI) Tella IPH TEMIoNepeaaye.

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

Mopenu napoBoi TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TEMMOEMKOCTH.

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. Kpucramumueckne u aMopHbIe Tena. AHU30TPONUSI CBOKWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUUYECKHE YCTPOWCTBA M MPAKTHYECKOE NPUMEHECHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX TAPOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus M IJIABJIEHHS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKUil 3apsan. JlBa BHAA BIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUMKHM, MWAJNEKTPUKH W TOJYMPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH KyioHna. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mose. HanpsokEHHOCTH  ANEKTpUUYecKoro mnons. [lpuHumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJICH. JIMHUM HANPsHKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

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

OnexkTpo€MKOCTh. KOHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO0 KOHAEHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN anmapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH  TUIOCKOTO KOHJEHCAropa OT  IJIOLAan
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3nmeKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannoslii 31ekmpuyeckuit mok. Toku ¢ pasiuunsix cpeoax

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

Hanpspkenue. 3akon OMa Ju1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COSTMHEHUE IPOBOJIHUKOB.

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

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTHMBIICHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s OJTHOM (3aMKHYTOM ) 3JIEKTpUYECKO 1enu. KopoTkoe 3aMbIKaHUE.

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

DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyMPOBOJHUKOB. CBoOiicTBA p—-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

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



ONEKTPUUECKUA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSTCIIBHBIN
paspsa. Monnus. [Lazma.

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
AJNIEKTPOOCBETUTENBHBIE MMPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO/,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN 11O, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSKEHHAS.

3aBUCUMOCTb COIPOTHBIICHHAS LUJMHAPUYECKUX TPOBOJHUKOB OT JIAHBI,
TUIOIIAM MOMEPEYHOTO CEUYEHUS U MaTEpUaa.

CMeIanHOe COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTD JEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COEIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrposnusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YUETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€H C KypcaMH MAaTEMaTHKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosikcnpeomemnoie noHsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, QunMyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

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

buonoecus: MEXaHMYECKOE JABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHWU3MOB (BUBI TEIJIONEPEAAYH, TEMJIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM TPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJT, MOJIb
BEIIECTBA, MOJISIpHAsT 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 HCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIU€), JIBUrareiib BHYTPEHHETO
cropanusi, napopas TypOMHA, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUN
MOJIyYCHUS] COBPEMEHHBIX MAaTEpPHaOB, B TOM YHCJIE HAHOMATEpUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONPHOOPOB,
KCEPOKC, CTpYHHBIH MPUHTED, AJICKTPOHATrPEBATEIBLHBIC npuoOOpHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pasznen 4. daekTpoanHaMuka

Tema 3. Maznummnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1oie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJieH. JIMHUM MarHUTHOM MHAYKOMW. KapTuHa JIMHUNA MarHUTHOM
WHIYKLUU TOJISL TOCTOSIHHBIX MATHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa JMHWIA WHAYKIUA
MAarHuTHOIO TIOJI UIMHHOTO MPSMOTO INMPOBOJHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHUKA, KATYIIKU ¢ TOKOM. OneiT Opcrena. BzauMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAyJIb U HAMPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HApaBJICHKE. [[BH)KEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

SlBneHue DBNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKOUW. ONEKTPOABWKYLIAsA CUJla WHAYKIUU. 3aKOH JJIEKTPOMArHWUTHOM
nHayKunu dapajes.

BuxpeBoe snexkTpudeckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKIAM B
MIPOBOJHUKE, BUHKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYIIAs — CHUJa
CAMOMHIYKLIHH.

DHEPrusi MAarHUTHOTO TOJIS KATYIIKH C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTAYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENH SJIEMEHTAPHBIX
YaCTUL, UHIYKIHOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE HJIEKTPOHHOTO MYYKA MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHIa Ha MOHBI SIIEKTPOJIUTA.

SIBneHune 3NEeKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI UHAYKIUU OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanue AecTBHUA MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBIeHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KoneGarenpnas  cucrema.  CBOOOAHBIE  MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, ammiutyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTUyeCcKUil MasTHUK. YPaBHEHUE TapMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATIbHOM KOJEOATEbHOM KOHTYPE. AHAJIOTHS MEXKIYy MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMH  KosieOaHusimu. Dopmyna TomcoHa. 3akOH COXpaHECHHS
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBneHue 0 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
KoneOanusi. Pe3oHaHnc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYEHHWE CHIJIBI TOKA M
HAIPSKCHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUYECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEeprun. Kymbprypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUHN B MIOBCEIHEBHOM YKU3HU.

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

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpH MMOCHEAOBATENILHOM COCIMHEHHM PE3UCTOPA, KATYIIKA
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MAacCChI IPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIUKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHus. llepuon. CkopocTh
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3BYKa. Beicota ToHa. TemMOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3JYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJSPU3aLMs, AU(PPaAKLIHS,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMOEI pagOCBI3H U TENEBUACHUA. Paqnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLHMHE, Paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs €10 KaKk HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGnronenne natephepeHiny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnenoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPaXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIMSL.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OAHOPOJHOM cpene. JIyu cBeTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHne cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuil B
TJIOCKOM 3€PKaIe.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AGCONIFOTHBIN NOKAa3aTelb
npenomneHus. [lonHoe BHyTpeHHee oOTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CrioxkHbIi cocTaB Oenoro ceera. LBer.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWUYECKas CWiIa TOHKOM JMH3BL [locTpoeHne wm3o0pakeHHid B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

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

Hudpakuus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPU  TAJEHUM  MOHOXPOMATHYECKOrO0 CBETA Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE. OYKH, JIyIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLIMOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

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

[TonHoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHUI B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natep@epeHinm cera.

Habntonenue audpakuuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexTpa ¢ TOMOUIbI AUPPAKIMOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUM B IMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3agen 6. OCHOBBI CIEHAJIBLHOH TEOPHH OTHOCUTEIBLHOCTH

['paHuIlBl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarb
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOJMYJS CKOPOCTH
CBETA B BAKyyM€, TPUHIIUI OTHOCUTENBHOCTH DHHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpPAILCHUE
JUTHHBI,

DHEprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MacChl ¢ PHEPruei U UMMYJILCOM PENSATUBUCTCKONW YACTUIIBI. JHEPTHUs
MOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KaHMOBOU ONMUKU

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

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpaBHenue OiHmTeitHa A Gorosrdpdexra. «KpacHas rpanunay
dotorpdexra.

JaBnenue ceeta. OnbiThl [1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexHUYeCKuEe YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTod(hPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapras mopxens aroma. Ilocrynarel bopa. M3nydeHue W monjiomieHue
()OTOHOB MpW MEPEXOAE aroMa € OJHOIO YPOBHS SHEPIUM Ha Jpyroid. Bujuel
cnekTpoB. CIEKTP YPOBHEW 3HEPTAX aTrOMa BOAOPOIA.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoiina. KopnyckyaspHO-BOITHOBOM
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE TNPHUMEHEHME. CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnroneHne TnHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenune mmHERYaToro cCoekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpeiTHE TPOTOHA WM HeWTpoHa. HyknonHas moxaens sapa ['eiizeHOepra—
HBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30Torsbl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3WUTPOHHBIN Oera-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO pacraja.
OHEpPrus CBA3W HYKJIOHOB B siape. SaepHbie cuibl. JleexT macchl sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH SJIEMEHTAPHBIX YACTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKHAE 3BE3bI, TUIAHETHI, MX BUAUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewuHass akTUBHOCTh. Hctounmk sHeprum ConHUA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW MOCJIEI0BATENILHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCIIEIOBATEIbHOCTA. BHYTPEHHEE CTPOEHHE



3BE31. COBPEMEHHBIC NMPEACTABIEHUS O MPOUCXMKIACHUN W 3Bomtonnna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

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

Bceenennas. Pacummpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopus boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronennst HEBOOPYKEHHBIM T1a30M € UCMHOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIATy: OCHOBHBIE cO3Be3ust CEBEPHOTO MONYIIAPHS U IPKUE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, miianer, Mneunoro [Tytu.

Oo6o0mariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OPMUPOBAHWMU TMPEACTABICHUI O (PU3MUECCKOH KapTUHE MHpPA, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBISIETCS C
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTreMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meoskcnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pEIIEHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJEMEHTAPHBIX (YHKUMH, TPHU3HAKKM TOJO0OHS TPEYTOJIbHHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00BEMA TETT.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOMN IPUPOAE, ACUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBINA
aHamms.



['eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonoeusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
AJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yudeOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHErO OOIIEro
oOpazoBanus (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M TTPEAMETHBIX 00Pa30BaTeIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUeOHOTO NMpeaMeTa « DU3nKa» IOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOESXKICHHNA, COOTBETCTBYIOLIMX
TPAJIMLMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

c()OPMUPOBAHHOCTh IPAXKIAHCKON MO3ALIMAK 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICYETIOBEUECKUX T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYNPABIECHUH B 00pa30BaATENbHON OpraHA3alllii;

YMEHUE B3aMMOICHCTBOBATH C COLMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIE B
JCATCIbHOCTH YUYCHOIO;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO OyAyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAS SCTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuen mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) SK0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTE JKOJIOTUYECKON KYJIBTYPbI, OCO3HAHWE TJOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBIECHUE NEVUCTBUIA B OKPYKAFOILEN Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

pacuIMpeHre OMbITa ACATEIBHOCTH JKOJOTMYECKOW HalpaBIIEHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH MO (PUBUKE;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

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

OCO3HAHME LEHHOCTA HAyYHOW JeATEIbBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3MKM  OCYLIECTBJISITH  NPOSKTHYKD M UCCIICI0BATEIBCKYIO
NEATENHOCTh MHAWUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JICATCIIBHOCTH, 3aJaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHajau3a MMEIOMIUXCS
MATEPUATIBHBIX U HEMATCPUATIBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPJMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TTPA PEUHICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHSATHSIMHU W METOJAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJCPKAHUS, MPUMEHEHUIO PAa3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JEATCTBHOCTH TO TMOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYCOHBIX TPOEKTOB B 00JIacTH (PU3UKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAaXOAWTb apryMEHThl AJis JOKa3aTeabCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHATM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE B HOBBIX
YCIOBHUSX;

CTaBUTh W (HOPMyJIHpPOBaTH COOCTBEHHBIC 3adauud B 0OPa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

CTaBUTh MPOOJIEMbI U 33J]a4H, TOTMYCKAIOIIUE AJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACPKaHUS U3
UCTOYHMKOB PAa3HbIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh TMOUCK, aHAJIN3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnojeHuEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(OPMAIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsI B Pa3IMuUHBIX (QopMarax ¢
yu€TOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
dopMy mpeAcTaBACHUS U BU3yaATU3alUH.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOWIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMArYarhb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PEHUS C HUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYILIECTBA KOMAHIHOW W WHIWBUIYAJIbHON
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €M  COBMECTHOM  ACATEIIBHOCTHA, OpPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpenenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4eCTBO CBOECr0 BKJIAJAa W KaKIOTO yYaCTHHKA KOMAaHILI B
o0IMid pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH HACH C TO3WIMUHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHYECKOE IIOBEACHHUE B  Pa3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKAM W aCTPOHOMHH, BBISBJISITH MPOONEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJIHECHHS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX y4€OHOTO MPEIMETA HAa OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JieNarh OCO3HAHHBIA BBIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO MOBBIIIATE CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOIIHOHAIbHBIN HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalAsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,



UCTIOJIb30BaTh MPUEMBI PEPIIEKCHH JUTS OLIEHKH CHTYallMH, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHWBaTh PUCKH W CBOCBPEMECHHO NPUHWUMATL PEIIEHUS MO HX
CHIDKEHUIO,

NPUHMMATh MOTHUBBI M apTYMEHTHl JPYTMX TIPW aHaliu3e pPe3yJIbTaToB
JESITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaJiu3e pPe3yJIbTaToB
JESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce 1OCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00y4arouuxcs
COBEPIIECHCTBYETCSI AMOLMOHABHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSI, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATBHOE
COCTOSIHME, BUCTh HANPaBJICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBLHOM ChEPHI,
OBITb YBEPEHHBIM B CE0€E;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSM | MPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY:,

BHYTPEHHEH MOTHBAILMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIeXy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUM OOIICHMS, CIIOCOOHOCTh K
COYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATTbHBIX HABBIKOB, BKITFOUAIOLTUX CITOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, MPOSIBJISATH MHTEPEC U pa3periarh KOHQINKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kjacce mpeaMeTHbIE PE3ysbTarbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTHUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOACH;

YUMTHIBaTh TPAHULBl MPUMECHEHHS W3YUYCHHBIX (DU3MYECKUX MOJCIICH:
MaTepuaibHas TOYKA, HHEPUUAIbHAS CUCTEMA OTCYETA, ADCOMFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsi/i TPU PELICHUN (PU3HUECKUX 3a/aY,



pacro3HaBath (PU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KHHETUUYECKOH TEOPUM CTPOCHMSI BELIECTBA U
AJICKTPOJMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJACHUE TEJ, ABUKEHUE MO OKPY)KHOCTH, WHEPIUS,
B3auMoicicTBUE Ten, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOCHUE >KUIKOCTEN
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUHM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE AABJICHMS T'a3a MMPU €ro HarpeBaHUM B 3aKPHITOM
COCyJA€, CBSI3b MEXKIy MapamMeTpaMu COCTOSHHS Ta3a B  M30MPOLECCax,
ANEKTPU3ALHNS TEN, B3aUMOJCHCTBUE 3aPsIOB,;

OMKCHIBATH MEXAHUYECKOE JIBKEHUE, UCIONB3YS (PU3NUYECCKUE BEITUUYMHBL;
KOOpAMHATA, MyTh, IMEPEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Tefa, Cuia,
UMITYJIBC TEAd, KUHETHYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYeCKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYECHHS W ECIUHUIIBI,
HaxO0JUTh (POPMYJIbL, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMM,

ONMKCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3UYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEeMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIUsl XaOTHYECKOrO JBUXKEHUS MOJICKYJl, CPEIHEKBAApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOA(PPUIMEHT TMONE3HOTO JACHCTBHS TEIJIOBOTO JBHUTaTessl, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIBL, HAXOAuTh (DOPMYJIbL, CBS3BIBAIOIMIAE JAHHYIO
(PM3HUECKYIO BEIMUUHY C APYTHMMU BEJIMYNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PUBUUYECKUE BETMUYMHBI. AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSLKEHHOCTD MOJIS, MOTCHIMAJ, PA3HOCTh MOTEHIMAJIOB,
OpyU ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, MX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHMHAMU,

aHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJICHUS, UCHOJIb3Ys (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, 11 u III 3akonsl HetoTOHA,
3aKOH COXPAHCHUS MEXAHMYCCKOW DHHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIHMAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BHIE
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, npu 5TOM pa3iuyarh CIOBECHYIO



(OpMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPAHULIBI,
001acTH) NPUMEHUMOCTH,

OOBSICHATL  OCHOBHBIC TPUHIMIMBI  JEHCTBUS  MalllMH, TOpuOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh J3KCHOEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SIBICHHUNA MU
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHU, MPH 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMpPOBaTh BHIBO/IBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIC H3MEPEHUS (PU3HUECKUAX BETUUYMH, TIPU
3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIE
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHM  BEIIMYMHAMH  C
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(pUKCUPOBATh PE3YJbTATHl MOJYYEHHOW 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTIATh BBIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIAEI0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUEOHO-MCCIEI0BATENIbCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCIOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MYECCKUE BETUYMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K . BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUMBYIO
LENOYKY PAaCCYyKACHUIA C OMOPOH HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(pU3HYECKUE SBJICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y NPEACTABJICHUS YY€OHOW W HAYYHO-MONYJISPHONH MH(pOpMaLWK, MOTYYECHHONH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHATTM3UPOBATH MOJYy4aeMyH0 HHPOPMALUIO;

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAYKH, OOBSACHEHUE TMPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHON >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NPH 0OpalieHUH ¢ TpHOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILENA CpeEJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PALMOHAIBHO PACHpelensaTh OO0SI3aHHOCTH U
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K xoHmy oOyuenuss B 11 kjacce npeaMeTHbBIE pe3ysbTarhl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA W
TEXHOJIOTHN, B MPAKTUYECKON HEATEIILHOCTU JIFOACH, LEIOCTHOCTE U €AUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHUS WM3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIEKTPUYECCKUN 3apsi, JIyY CBETA, TOUCUYHBINH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siIpa MPH PEIICHUH (PU3NUCCKHX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SBICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MArHuTOB, JJIEKTPOMArHUTHAasT WHAYKOMS, JOEHCTBHE MArHUTHOIO TIOJNS HA
OPOBOJAHHMK C TOKOM M JBWKYINUHCS 3apsi, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PhekT (HoTodP(PHeKT), CBETOBOE NaBICHNUE, BOZHUKHOBEHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaavOaKTUBHOCTS;

OINMKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DICKTPUYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), HMCMONBb3Ys (PU3MUYECKHE BEIMYUHBL
BIEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS cuiia, padoTa TOKa,
MHAYKLOUS MAarHATHOTO MOjs, cuna Amnepa, cuna JIopeHua, WHIYKTUBHOCTH
KATYLIKWA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M 4acTOoTa
KoneOaHuii B KoneOaTeIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
TAPMOHMYECKUX SJIEKTPOMArHUTHBIX KojeOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJia JIMH3BIL, MPU ONUCAHWHA NPABHJIBHO TPAKTOBATh (DPU3MUYECKUI
CMBIC] HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOINME JAHHYK) (PU3MYECKYHO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBLIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
(pU3NYECKUE BEJIMUYMHBI. CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYK) BEIUYMHY C JPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3APOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCHONB3YS (PU3AUYECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIIBHOTO
COCIMHEHMS] TPOBOAHMKOB, 3aKoH Jlxoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEWHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHHWs MAacCOBOrO 4MCia, MocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHWE W YCIOBHs (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OTPEACTATH HAPABJICHUE BEKTOPA MHIYKIIUM MAarHUTHOTO NOJISI MPOBOIHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOUTh W OIHUCHIBaTh HM300PAKEHUE, CO3AABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
OPOLECCOB € MCMOJB30BAHUEM MPSAMBIX W KOCBEHHBIX WM3MEPCHHN: MPH 3TOM
dopMynupoBarh MNpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIUTEH OMBIT W
(OopMyIMpPOBATh BHIBOJIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpaTh ONTUMAIBHBIA CIOCOO M3MEPEHMS W WCIOJb30BaTh M3BECTHBIC
METO/IBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH C HCIOJIB30BAHHEM
OpSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBAThH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHUJAC TaOJWLl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCIEIOBAHNUS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCAEI0OBAHUI B
paMKax ydeOHOro SKCIEPUMEHTA, Y4YEOHO-MCCIETOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € WCIOJB30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JIaOOPAaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHbIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCIOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC ISl €€ PEUICHUs, MPOBOIUTH PACUETHI M OLICHUBATH PEaTbHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBL,

peLIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATH JIOTHUYECKH HEMMPOTUBOPEUMBYIO
LEMOYKY PAaCCYyKACHUN C OMOPOH HAa HM3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHMHM  y4eOHBIX  33a7a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y MPEACTABJICHUsI YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IMYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOJTYyYaeMyH0 HHPOPMALUIO,

OOBSCHATH NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh YCJIOBHS WX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
YKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHCHHE MPOLIECCOB OKPYXKAKOIIETO MHPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHnst 0€30NaCHOCTH NP 0OpalieHUH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILEN CpeliE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpeleniaTh OO0SI3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBATHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIIBEI B PEIICHUE PACCMaTPUBAEMON TPOOIIEMBI.
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