


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3zuke 0a30BOr0 YpPOBHS HA YPOBHE CPEAHEr0 OOMIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH U TpeOOBaHWH K pe3yJibTaTam
OCBOCHHMSI OCHOBHOW 0Opa3oBaTENbHOM MpOrpamMmbl, mpeactaBicHHbIX B OI'OC
COO, a Takxke ¢ y4étoMm (QeacpanbHOil paboueil mporpaMMbl BOCIHUTAHUS W
KOHUEMNIWK MpenofgaBaHusi yuyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, pean3y oKX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOyuatonmxcs 10-11 kiaccoB mnpu
o0ydeHnH UX (U3MKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmuke cootBercTByeT TpedoBanusm dI'OC COO k
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM PE3YJIbTaTaMm
00ydYeHus, a TAKKE YUYMTHIBACT HEOOXOIMMOCTh PEATM3ALMN MEKITPEIMETHBIX
CB3¢H (DM3MKM C €CTECTBCHHO-HAYYHBIMM YYeOHbIMH npeaMeramu. B Hel
OTPEACTISIOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, MJIAHUPYEMBIC PE3yJbTATBl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (HA 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (pru3HKM Ha 0A30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YJILTATHI IO F0J1aM 00yYECHUS,

e COJEpKaHME YUeOHOro npeamera « Du3nka» no rojgam o0yudeHusl.

du3nKka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BBICTYMAs B
KaueCTBE y4eOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mupe. LLkombHbIH Kype Pusnkn — cucteMoo0pa3y rolmii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoii reorpadueli W acTpoHOMHUEH. M CMONb30BaHUE W AKTHUBHOE
OPUMEHEHUE  (U3AYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJNOTHA B CPEPE DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMHA CBOWCTBAMU W JPYTHX.
HUzyueHnne (Pu3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHpa OOydYaroluxcs, B (OPMUPOBAHWUE YMEHUH NPUMEHSTH
HAYYHBIA METOI TO3HAHMS ITPU BBITIOJIHEHUU UMH YUEOHBIX UCCIIECTOBAHMIA.

B ocHoBy kypca (u3uku uisi YPOBHS CpeaHEro oOmero oOpa3oBaHUs
NOJIOKEH PAN WACH, KOTOPbIE MOKHO PAcCMaTpUBAaTh KAaK MPUHLMIBL €70
NOCTPOCHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTUUECKU
3aBEPIIEHHBIM, OH COACPXKUT MaTEPHall U3 BCEX Pa3/EioB (PM3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Martepuan Kypca (U3MKU
00beIMHEH BOKPYTr (uU3MYeCKMX Teopuil. Bemymmm B Kypce sBIsSETCS
(opMUPOBAHME TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMATA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTHUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMHU M SKOJIOTMYECKAMH MTPOOIIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  pu3mkm  npeamonaraer
3HAKOMCTBO C INUPOKHM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocusayuu peanu3yercs TOCPEACTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSAMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOIOIIONB30BAHMS H HKOJIOTHYECKOM O€30MaCHOCTH.

CTep)KHEBBIMU 3JIEMEHTAMHM Kypca (HU3MKKM HAa YPOBHE CPEIHEr0 OOILIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOH TEOpUH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TI'paHMIaAxX
OPUMEHUMOCTH TEOPHHA, MJIi ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PM3UKH PEATM3YETCs MPEXKIE
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  0a30BOro ypoBHsST Kypca (U3MKM — 3TO HCMHOJIb30BAHUE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOpHBIX paloT,
KOTOPbIE B MporpaMme mno (pusmke oObETUHEHBI B OOUIUI CMMCOK YYEHUYECKUX
MpakTU4YecKux padoT. BhIJCICHHE B YKA3aHHOM MepeyHe J1ad0opaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJISI M OLIGHKH, OCYIICCTBIISIETCS  YYAaCTHUKAMH
00pa3oBaTeaLHOTO  MPOLECCa HUCXOJs W3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBJIAJICHHUE
00y4YaroIMMHUCS YMEHUSMU NPOBOJINUTH KOCBEHHBIC M3MEPECHHS, WCCIICAOBAHMS
3aBUCUMOCTEN (DU3NYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB MO IMPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 331a4 MPUOPUTETOM SIBIISFOTCS 33Ja4d C SIBHO
3a1aHHOM (PU3NYECKON MOEIBIO, MO3BOJISIOLIME MPUMEHATh U3YYCHHBIE 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U WHTETpUpys 3HAHUS U3
Pa3HbIX pa3ienoB. [lJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUECKUX SIBICHUNH M MPOLIECCOB B OKpYyXKarolei
JKU3HM, TpeOyromue BbhIOOpa (PU3MYECKOW MOJAENM AJid CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O0ECneYeHU0 ydeOHOTO mporecca 0a30Bblii ypPOBEHb Kypca
(DM3HKM HA YPOBHE CPEAHETO OOIMIEr0o 00pa30oBaHUs JOJKEH U3y4aThCsl B YCIOBHSIX
OPEIMETHOr0 KaOuHeTa (PM3MKM WM B YCJIOBHSIX MHTCIPUPOBAHHOIO KaOHMHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JTAOOPATOPHOE OOOPYAOBAHKME IS BBIMOJHEHUS YKa3aHHbBIX B
nporpaMMe Mo (Gpu3MKe YYEeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyIOBAHUE.

JlemoHCTpanmoHHoe  o0opyJoBaHue (HOPMUPYETCS B  COOTBETCTBUM C
OPUHIUIIOM MHHAMAQJIBHOM  JTOCTATOYHOCTM U OOECMEUMBAET IMOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi s
UCCJICAOBAaHMSI  M3Y4YaeMbIX  SBJICHWA W  MPOLECCOB, JMIUPUYECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX PUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHE JUIsl YYEHHYECKMX MPAKTUYECCKUX padboT
dopMupyeTCs B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECHEUMBAETCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydawomuxcs. TeMaTHYecKue KOMILIEKThI
Ja00paTOpHOTO OOOPYAOBAHMS JIOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BAHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LICTISIMU U3Y4Y€HUsT (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpOBAHUE HHTEPECA U CTPEMJICHHUS OOYUAIOUIMXCS K HAyYHOMY
U3YUEHUIO TPUPOABI, PA3BUTHE HMX HWHTEUIEKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEJCTABICHUI O HAYYHOM METOJEC TO3HAHUS U (POPMUPOBAHUE
UCCIIE0BATENBLCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHHUSl KaK pe3yjbTaTa H3YyUYCHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

o (dopMUpOBaHHE YMEHUH OOBACHATH SBJIEHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYUHBIX JOKA3aTEIbCTB;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (UMKU AJisl PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTH>KEHHE ATHX LENel 00eCeYnBacTCs PEIICHUEM CIICAYIOMMAX 3a1a4 B

MPOLECCE N3YUEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00mero o0pa3oBaHus:;



e TMpPUOOPETEHWE  CUCTEMBI  3HAaHUH 00  o0mux  (QuMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYKO  (PM3HMKY, DSJIEKTPOAMHAMHUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupOoBaHME YMEHHMI NOPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBICHUA B MNPUPOAE W IS MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON JKU3HU,

e OCBOCHME CNOCOOOB PELIEHWS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAIOIMIMX CaMOCTOSATEIBHOE
co3anue (PU3NYECKON MOJENN, aICKBAaTHON YCIOBHSIM 331a4U;

e TMOHMMAHWEC (PU3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPY KAFOLIYIO
cpeny;

e OBJIAJCHUE METOJAMHU CAMOCTOSITEILHOTO TJIAHMPOBAHWS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAIW3a M WHTEPIPETAlMA WH(OPMALUH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTATA,

e CO3JAHWC YCIIOBWH IJI1 PA3BUTUSI YMEHHI MPOCKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha wuzyuenue ¢usuku (6a30BbIi YPOBEHb) HAa YPOBHE CPEIHEro OOIIETOo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 kmacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe 1O (PM3HKE TMEpPEUYEHb JIAOOPATOPHBIX M
NPAKTHYECKAX paboT SBISIETCS PEKOMEHAOBAHHBIM, YUHTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 O3HAHUA

®usnka — Hayka O npupone. Hayunble METOABI NMO3HAHUS OKPYIKAOLIETO
mupa. Ponp 2KcnmepuMeHTa W TEOPUM B IPOLIECCE MMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. Hay4HBIE THIIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPUH. | paHUIBl MPUMEHUMOCTH (PU3NUYECKUX 3AKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecro (u3nku B (OPMHUPOBAHMM COBPEMEHHON HAy4YHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHUE. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelneHne, CKOPOCTh (CpemHsisE CKOPOCTb, MTHOBEHHAs CKOpPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe NMEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, VYCKOPEHHs, NYTH W MNEPEMEILCHUS
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOOHOE aJicCHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUS.

KpuBonuueiiHoe  apwkeHue. J[B)KCHHME  MATE€pUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHON N0 MOAYJIK CKOPOCTBIO. YTTIOBasi CKOPOCTb, JIMHEHAsS
ckopocTs. [lepron u yactora oOpameHus. LIeHTpoCTPpEMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Moaene cucTeMbl OTCUETA, WIUTFOCTPALUS KHHEMATHUYECKUX XAPAKTEPUCTHK
JBUKCHHSI.

[TpeoOpazoBanre ABMKECHHN € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue TEN B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HabGmonenne aukeHus Tena, OpPOLICHHOTO MOX YIJIOM K TOPHU3OHTY W
TOPU30HTAJIBHO.



H3mepenue ycKopeHust CBOOOHOTO MaJCHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIAY MYTSAMHM, NPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE TNPOMEXKYTKM BPEMEHM IIPH  PABHOYCKOPEHHOM
JIBMOKEHUM C HAYAJIbHON CKOPOCTBHIO, PABHOK HYIJIHO.

H3yueHne NBWKEHUS ApUKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus Teaa, OPOLIEHHOTO TOPA30HTAIBHO.

Tema 2. lunamuka

[Tpunuun  otHocutenvHOCTH  [anmunes. IlepBeiii  3akoH  HbroTOHA.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunanun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTsl MATEPUANBbHON TOUKM. Tpetnii 3ak0H HeroTOHA AT MaTepUanbHBIX TOUYEK.

3aKkoH BCceMUpPHOro TsAroreHus. Cuna Tsokectu. IlepBas kKocMuueckas
CKOPOCTB.

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

Tpenue. Bunabl TpeHust (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynarenbHOE W BpalaTeNbHOE ABUKEHUE a0COTOTHO TBEPAOIO TEINA.

MOMEHT CHIIbI OTHOCHUTENIBHO OCH BpalleHus. [liedo cumnel. YcnoBud
paBHOBeCHs TBEPAOIo Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTUYECKOE NPUMEHEHUE. MOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MAcC B3aUMOACHCTBY FOLLUX TETI.

Bropoii 3akoH HeroTOHA.

Hsmepenue cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAACHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buibl paBHOBECHS.
Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul
Hzyuenne nBmkeHus OpycKa Mo HAKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAKOIIMX B MPYXXUHE H
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanne yclIOBUil paBHOBECHS TBEPAOrO Tella, HMMEIOMIETO OCh
BpAaLLEHHUSI.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

HNmmysibc MarepuasibHONH TOYKHM (T€Na), CHUCTEMBl MATEPHATBHBIX TOYEK.
WMnyneC CHJIBI U W3MEHEHHME HMITYJIbCA TENA. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepuajibHOM Touku. Teopema 00 H3MEHEHHH
KUHETUYECKON DHEPTUH.

[MoreHuuaibHas SHEPrusl. [ToreHumanbHas SHEPrus VIIPyTro
ne(popMUpOBaHHOM  mpykuHbl.  [loTeHIManbHass SHEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHuManeHple M HENOTCHUMAIBHBIE  CHJIBL. Cesi3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHUEM MEXAHMYECKON JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOU SHEPIHH.

Yupyrue u Heynpyrue CTOJNKHOBEHUSI.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII UCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUs! UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEeHIMATBHON SHEPIHHA B KHHETUYECKYO U 0OPaTHO.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yueHne aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBsi3u pabOThl CHITBI ¢ U3MEHEHHEM MEXAHWYECKON SHEPrUH
TE€JIa HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTA.

Pazpaen 3. Mosieky/sipHasi pu3nKa 4 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxenue. Jnddysms. Xapaxkrep IBUKCHHS U
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENW CTPOCHHs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THX Mojeneil. Macca n
pasMepsl Mosieky. KonnvecTBo BemecTBa. [locTossHHas ABOTaapo.

Temosoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana temmeparyp
Llenbcnst.



Mopene  uaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO rasza. AOCOIIOTHAs TeMmmeparypa Kak Mepa
CPEOHEH KWHETMYECKOW SHEPruu TEIUIOBOTO ABWKCHHS dacTul rasa. [llkana
temneparyp KeneBuna. 1'a3oBble 3aKOHBL. YpaBHeHUE MeHneneesa—Knanepona.
3akoH JlasbTOoHA. M30Mponeccs B UACAIBHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3o0apa.

TexHuuecKkue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITEL, OOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMIA.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKA3bIBAKOLINE CYLIECTBOBAHUE MEKMONEKYJIIPHOTO
B3aUMOJICICTBUSL.

Moaens, WUTFOCTPUPYIOLIAS TPUPOLY JABICHUS ra3a HA CTCHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHHS WACATBHOIO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopiivie pabomol

OnpeneneHne Maccel BO3AyXa B KJIACCHOM KOMHATe€ HA OCHOBE M3MEPCHHMN
00BEMa KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEl.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepMoOUHAMUKU

TepmoarHaMuuecKass cMCTeMa. BHYTPEHHsISI SHEPrusi TEPMOJANHAMUAYECKOM
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyYCHHE. Y IENIbHAS TEIIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[TonstTue 06 ammabatHOoM mpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K u3omnpoueccam. [ 'paduueckas
UHTEepnpeTanus padboThl ra3a.

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

TenmoBele  MamwHbL.  [IpUHOMNBI  OEHCTBUS  TEIUIOBBIX  MALIMH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexHuuecKue yCTpOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBATATElb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOMIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHWH PabOTHI. BBLIET
npoOKkM W3 OYTHUIKM TOJA JACHCTBUEM CXATOrO BO3/yXa, HarpeBaHue 3¢gupa B
JaTYHHOU TPyOKe MyTEM TPEeHUs (BUACOIEMOHCTPALIHS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMIIEPATyPhl) TNl TPH TEMIONEPEaAUE.

OneiT 10 anmabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopaenu napoBoii TypOUHBL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PCAKTHBHOIO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHaeHcanms. Mcmapenue u kuneHue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUIICHUS OT AABJICHUSI.

Teépnoe Teno. Kpucrammmueckue u aMopHbie Tena. AHU30TPONUSI CBOKWCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHbIE Marepuansl. [lnaBieHue u
KpUCTAJIM3auus. Y IebHAas TemioTa miaeneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHuUYeCcKue yCTpOMCTBA M NPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NICUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUSI COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

Habmronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHnre OTHOCUTENTBHON BIIAXKHOCTH BO3AYyXA.

Paznen 4. daekrpoanHaMuka
Tema 1. Inexmpocmamuka
OneKTpu3anms Tell. ODJEKTPUYECKU 3apsa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUMKHM, MWAJNEKTPUKH W TOJYNPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HampskEHHOCTh  AAEKTpUUYECKOro mnods.  [IpuHumn



CYNEPIO3ULHANA SJIEKTPAUECKUX NOJeH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TTOJIS.

Pabora cun  snekrpocratmueckoro  mossa.  [loreHunuman.  PasHocTh
NOTEHUMAIOB. [IPOBOMHUKM M JMAJNEKTPUKKA B JJIEKTPOCTATUYECKOM  IOJIE.
JIMBIIEKTPAYECKAS. IPOHULAEMOCTD.

OnexkTpo€MKOoCcTh. KoHaeHcaTop. DNeKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TEeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN anmapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBue HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAIIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomul

H3mepenne 31meKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannbslii 31ekmpuyeckuil mok. Toku ¢ pasnuuHslx cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
Hctounukm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa Jiu1st yuacTka LETH.

ONEKTPUUYECKOE CONMPOTUBIICHUE. YIENBHOE CONMPOTUBICHAE BELIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

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

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTUMBIECHUE MCTOYHHMKA TOKA.
3akon Oma 1J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKO 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTD.

DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

ITonynpoBOIHHUKH. CoOcTBeHHass W TOPUMECHAass  NPOBOAMMOCTH
NOJYyMPOBOAHUKOB. CBoiicTBA p—-niepexona. [1oaynpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PAcTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOJIATUYECKAS TUCCOLMALMS. DIEKTPOIIU3.



OneKTpuuecKkuii TOK B ra3ax. CaMOCTOATEIIbHBIA W HECAMOCTOSTEIIBHBINA
paspsa. Monnus. [Lazma.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBINA O,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBII TMO, TaIbBAHUKA.

Jlemoncmpayuu

H3MepeHue CHITbl TOKA U HAMTPSKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS LWJIMHAPAYECKUX MPOBOAHUKOB OT JJIUHBL,
TUIOLIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepraa.

CMemaHHOe COEAMHEHHUE MTPOBOAHHUKOB.

[Ipsmoe w3MepeHue BIICKTPOABIKYIICH cuiibl. KoOpoTkoe 3amblKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTB COMTPOTUBIIEHHSI METAJUIOB OT TEMIEPATY PHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOJAUMOCTh BO3AyXa.

OmHOCTOPOHHSSI MPOBOIUMOCTD JUOIA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yyeHne cMEMIaHHOTO COCTMHEHUS PE3UCTOPOB.

H3MmepeHue 3NIeKTPOABHKYIIEH CHIIBI UCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIMPOTHUBIICHUSI.

Habntoaenue snekrposimsa.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30Boro ypoBHs B 10 Kiacce OCYyLIECTBIISIETCS C
YUETOM COJEPXKATENIbHBIX MEXIPEIAMETHBIX CBSI3¢H € KypcaMM MAaT€MaTHKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4HBbIH (pakT, runore3a, (U3MUYECKas BEITUYHMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHCHWH, JUHEHHAas (yHKOuS,
napadosna, runepooia, uxX rpa@uKul U CBOMCTBA, TPUTOHOMETPUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTRO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJIO’KEHUE BEKTOPOB.

buonoecus: MEXaHUYECKOE ABUKEHUE B KUBOUM mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN M



ra3oB, JJEKTPUYECKHE CBOHCTBA METAIJIOB, 3JCKTPOJIMTHYECKAS IMCCOLMALINS,
raJIbBaHUKA.

['eoepachus: BNAXKHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonocus: MpeoOpa30OBAHUE ABMXKCHUH C MCHOJIB30BAHUEM MEXAHU3MOB,
YUET TPEHUS B TEXHUKE, MOALIMIHUKKA, HCIOJB30BAHME 3aKOHA COXPAHCHUS
UMIYJbCA B TEXHUKE (PAaKeTa, BOAOMET W JPYIHE), ABUTATEb BHYTPEHHETO
CropaHusi, napoBas TypOHHA, OBITOBOW XONOIWMIBHHUK, KOHIULMOHEDP, TEXHOIOTHH
NOJyUYECHUSI COBPEMECHHBIX MATEpUaioB, B TOM YHCJIE HAHOMATEPUATIOB, W
HAHOTEXHOJIOTMH, J3JIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHUE JJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIA OPUHTED, 3IIEKTPOHATPEBATENIBHBIE npuOOpBHI,
ANEKTPOOCBETUTENBHBIE MPUOOPHL, TATbBAHUKA.

11 KVIACC

Paznen 4. daekrpoanHaMuka

Tema 3. Mazcnummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHl.  B3aMMOAECHACTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe Tmoie. BekTop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKIMW. KapTuHa JIMHUHA MarHuTHOMN
WHIYKLUU TOJI TOCTOSIHHBIX MArHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa JMHMA WHAYKUUA
MAarHuTHOIO TOJIS UIMHHOTO MPSMOrO INMPOBOJAHHMKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcreaa. Bzaumonencreue npoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HanpaBJIeHKE. [[BHKEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHna.

SlBneHue ANEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKkTOpa MarHWTHOM
MHAYKOUW. OJNEKTPOABMKYINAA CUJIa WHAYKLUUU. 3aKOH JJIEKTPOMArHUTHON
nHayKkuu dapanges.

BuxpeBoe 3nekTpu4eckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKIAH B
MIPOBOJHUKE, IBUKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

WHayKTUBHOCTB.  SIBJICHME CAMOWMHAYKIMW. OJICKTPOABWXKYINAS  CHJIA
CAMOMH/Ty KLIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE. TOCTOSHHBIC
MArHUTBl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENM SIIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS [IEYb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO IyYKa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwia Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKLHMH OT CKOPOCTHM WU3MEHEHHS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

H3yueHrne MarHuTHOTO MOJIst KATYIIKK C TOKOM.

Hccnenosanne AeiCTBHA NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccenenoBanue sBICHUS JIEKTPOMArHUTHOW WHTY KLIAH.

Pazpnen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepuon, wacrora, ammautyga U ¢asa KoJcOaHHil.
IIpy>xuHHBIA MasTHHK. MareMaTW4eCcKUil MasTHUK. YPAaBHEHUE TApPMOHWUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KOJEeOATEIbHOM KOHTYpPE. AHAJIOTUs MEXKIYy MEXaHUYECKUMH W
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPrUM B UACATBHOM KOJI€0aTEIbHOM KOHTYPE.

[IpencraBneHue 0 3aryxarlux KojaeOaHusx. BeIHYKIEHHBIE MEXaHUYECKHE
KoneOanusi. Pe3oHaHnc. BBIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIECE 3HAYEHUE CUIIBI TOKA M
HaIPSOKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIrUU. DKOJIOTMYECKUE PUCKM MPHU MPOU3BOJCTBE 3NEKTPOdHEprun. Kyibrypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHME. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoneOaTebHONH CUCTEMBI (MPY>KUHHBIA WK
MaTEMATHUYECKANA MAsSTHUK ).



HaOnroneHue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOnroaeHue peonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumnorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMTPSDKEHUST OT BPEMEHM ) AJIsA
ANEKTPOMArHUTHBIX KOJICOAHWIA.

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKA
MHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

HccenenoBanne 3aBUCUMOCTH MEPUOA MAIBIX KOJIeOaHWi Ipy3a HA HUTH OT
JUIMHBI HUTH U MAacChI Ipy3a.

HccnenoBaHne MEPEMEHHOIO TOKA B LENM K3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

Mexanuveckue BOJIHBI, ycnoBus pacnpoctpaHenus. llepumon. Ckopocts
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJBHBIE  BOJIHBIL.
HuTtepdepenuus u mudpakiuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS M3YYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aunmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3NMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHHE BNEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOEL pagOCB3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAFOIECH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOEC NPUMEHEHHUE. MY3bIKAJIBHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas [IMArHOCTHKA B TEXHHUKE M MEIMLMHE, paaap,
pPaMONTPUEMHUK, TEJICBU30D, aHTeHHA, TeiedoH, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W IMPOI0JIbHBIX BOJIH.

Konebntomeecs T€10 KaKk KICTOYHUK 3BYKA.

Habmronenne oTpaskeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGmonenne natephepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsi3M IPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH W
YaCcTOTON KOJieOaHMil.



HccnepoBanne  CBOWCTB  BJIEKTPOMATHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIHSL.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. I[IpAaMonMHENHOE pacnpoCTpaHEHHE CBETA B
OAHOPOHOM cpeae. JIyu cBeta. TOUYEUYHBIN UCTOUYHUK CBETA.

OtpaxeHue CBETa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenune m3o0paxeHuil B
TJIOCKOM 3€PKaIe.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBEeTa. AGCONFOTHBII NOKA3aTelb
npenomineHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yrojl MOJHOrOo
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. CiiosxkHblii coctas Oenoro ceera. Lger.

CoOuparoniie W pacceWBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTWYECKas CWia TOHKOM JMH3BL [locTpoeHne m300pakeHHid B
COOMpAKIIMX U pacceuBarOIuX JMH3aX. DopMysia TOHKOW JIMH3BL. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. UHtepdepeHums cBera. KorepeHTHblE HMCTOYHHKM.
YcnoBuss HaOMIOJACHHUST MAaKCHMyMOB W MWHMMYMOB B HHTEPPEPECHUMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakuuoHHas pemiéTka. YCIOBUE HAOIIOACHUS
IVIABHBIX ~MAKCMMyMOB TIPM  TMAJECHUM  MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonspuzarus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHME. OYKH, JIyIa,
(oroanmapar, NPOCKLUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpAMONMHEMHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Ontrueckue TpudOpHI.

[TonHoe BHYTpEeHHEE OTpakeHUe. Moaenb CBETOBOA.

HccenenoBanue cBOWCTB M300pKEHHIA B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOTIA.

Habntonenue naTeppepeHinm cera.

Habnronenue nudpaknuum ceera.

HabnroneHnue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4yeHnne cnexTpa ¢ TOMOUIbI AUPPAKIMOHHONW PEIIETKH.

HaOnroneHue nonspusaimu CBeTa.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul



H3mMepeHue nokazaressi MpesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUI B TMH3AX.
Habnronenue aucnepcun cBeTa.

Pa3nen 6. OCHOBBI CIeHAIBLHOM TEOPHH OTHOCUTEIBHOCTH

['paHuIBI ~ NPUMEHUMOCTH  KJIACCHUYECKOW  MexaHuku.  [locTynatsl
CHENUANBHOW TEOPUU OTHOCUTEIBHOCTU. WHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETA B BAKyyM€, MPUHIIUI OTHOCUTENBHOCTH DHHINITEHHA.

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

DHEprusi 1 UMMYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3b MaCChl ¢ DHEPrUEH U UMMYJILCOM PENSATUBUCTCKONW YACTUIIBI. JHEPTUS
TTOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsi3u 3HEprun (POTOHA C €r0 YaCTOTOU. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTie U uccienoanne Goroddpdexra. OnbiTel A. I'. CToneToBa. 3aKOHbBI
doroadpdekra. Ypapuenue OitHwTeiiHa Wi GorodPdexra. «KpacHas rpaHunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl I1. H. JIeOenera.

XUMHYECKOE IEWCTBUE CBETA.

TexXHUUYeCKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHCHHUE. (POTOIIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTordhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHUIO O -YACTHIL.
IImanerapnas mopnens aroma. Ilocrynarel bopa. M3nydeHne W TOIIIOLIEHUE
()OTOHOB TpU TMEPEXOAE aTOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroid. Buuel
cnekTpoB. CHEKTP YPOBHEH SHEPrUM aToMa BOJOPO/A.

BonHoBBIE cBOMiCTBA YacTuLl. BomHel e bpoina. KoprnycKyaspHO-BOITHOBOM
Oy aau3M.

CHOHTAHHOE U BBIHYKJIECHHOE U3y YEHHE.

TexXHUYeCKuE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHE. CHEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3€P, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pesepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGmronenne mmHedYaThIX CIEKTPOB M3y YCHUSI.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
Habmronenune mmHeRYaToro cnekTpa.
Tema 3. Amomuoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHMs sapa. OTKpbITHE
pamuoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nyvyeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4ycHHs.
BinsiHre pagoaKkTUBHOCTH HA )KMBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHHas mozaens siapa ['eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonel.
Anbda-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacraja.
OHEPrus CBSI3W HYKJIOHOB B siape. S aepHbie cuibl. JleekT Macchl sapa.
S nepHble peakuuu. /leneHne U CUHTES sIaep.
Snepueiii peaktop. Tepmosaepusiii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKM.
DneMeHTapHbIe YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EMMHCTBO (PU3HUECKON KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUéTunK MOHU3MPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusim).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otansl pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKHAC 3BE3bI, TUIAHETHI, UX BHAUMOE
JIBUKEHUE.

ConnHeunas cucrema.

Connue. ConHewuHass akTUBHOCTh. HcTounmk sHeprum ConHuA W 3BE3.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIIEI0BATENHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3] TJIABHOM IMOCIIEI0BATEIbHOCTA. BHYTPEHHEE CTPOEHUE



3BE31. COBPEMEHHBIC MPEICTABIEHUS O MPOUCXMKIACHUU W 3Bomounna ConHoa u
3BE3M. DTarbl )KU3HU 3BE3 .

Mneunstid [lyte — nHama ['anaxktuka. [lTonokenue u apwkenue CosHIA B
lanaktuke. Tunel ranaktuk. PaguoranakTuku U kBasapel. UEpHBIE IBIPHI B AApax
TATAKTHK.

Bceenennas. Pacimmpenune Beenennoii. 3akon Xad0na. Paz0eranue rajakTuk.
Teopust boapioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas ctpyktypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vyenuuecrue nabnrooenus

Habmronennst HEBOOPYKEHHBIM TJ1a30M € MCMOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYHO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3 L.

Habnronenus B Teneckon JlyHsl, maanet, Mueynoro [1yTtu.

Oo6o0mariiee NOBTOpeHue

Pone (Qu3nku ©u acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POJb (PU3HUECKON TEOPUH
B (OPMUPOBAHWM TMPEACTABICHUI O (PU3MYECCKOH KapTUHE MHpPA, MECTO
(U3nYECKOi KapTUHBI MHpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHHAM O TIPUPOJIE.

MexnpeamMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 Kjmacce OCYyHIECTBISIETCS C
VYETOM COACPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTreMaTHKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meowcnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAYy4HbIH (hakT, runore3a, QuanMyeckas BEIMYMHA, 3aKOH,
TEOpusi, HAOMIOACHHE, IKCIEPUMEHT, MOJECIIMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: PpELIEHUE CHCTEMBl YPABHEHWH, TPUTOHOMETPUUYECKUE
(YHKIMK: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE DJIEMEHTAPHBIX (YHKUMH, TPHU3HAKKM TOJOOHS TPEYTrOJBHHUKOB,
OMPENEIICHNUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMa TEJI.

buonocus: >IEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONTHYECKUAE ABICHUSA B KUBOUN MPUPOJE, NECUCTBUE
pavanyy Ha YKMBBIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAsE CTPYKTYPa TBEPABIX
TEJI, MEXaHU3Mbl OOPA30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBIN
aHams.



['eocpachus:  MarHWTHBIE TOJKOCA 3EMIIA, 3QJICKM MATrHUTHBIX DY/,
(oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSACEHUIA.

Texnonocusa: JWHUM DJIEKTPONIEPENAY, TEHEPATOpP IEPEMEHHOIO TOKA,
DNEKTPOABUTATENb, WUHAYKLIHMOHHAA I1€4b, pajap, PaavuoONpUEMHUK, TEIEBHU30D,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAsI Oarapest.



INTAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/JTHEI'O OBIIEI'O OGPA3OBAHU A

OcBoenue yueOHOTO mpeaMera «Du3MKa» Ha YPOBHE CPEIHErO OOIIETo
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO O0ECHEUUTHh JOCTHXKCHUE CIIEAYIOLIAX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS YUYEOHOTO MpeaMera « DU3nKa» TOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTH OOy4YarIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYOIIUX
TPAIMLMOHHBIM LEHHOCTAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U ONBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUSL:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3UIIMAK 00YYArOIMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMAOHHBIX  OOLICYETIOBEUECKHX T'YMAHUCTUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO NEATEIILHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYNPABIECHUH B 00pa30BaATENbHON OpraHA3alki;

YMEHUE B3aUMOIECHCTBOBATh C COLMATIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C
X PyHKIMSIMU 1 HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM NEATETBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM TPaKIAHCKON UACHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3NKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEACHUS,

CHOCOOHOCTh OLICHMBATh CHUTYAllMI0 W NPHUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO Oy Ay LIEro;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYAs SCTETUKY HAY4YHOIO TBOPYECTBA,
NPUCYIIETO (PU3NUECCKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM NpodhecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayliiel mpodeccuu u peaanu30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCcTH
(PM3WMKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE TIOOAIBHOTO
XapakTepa SKOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEYECTBA,

paclIMpeHre OMbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT' 0 O3HAHMS

Cc()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKM  OCYLIECTBJISITH ~ MPOEKTHYK) WM MCCIIECAOBATEIBCKYHO
NEATENIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/bHBIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBUSA
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (popMyJIMpOBaTH W aKTyaJlM3upoBaTh  MPoOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JCATCIIBHOCTH, 3aJaBaTh MAPAMETPbl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJIITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PELICHUS MPOOJIEMBI C YYETOM aHajIu3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJILTATOB
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATECILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TECPMUHOJIOTHEH, KIIFOUEBBIMA TOHATHSIMHU W METOJAMH
(U3nYECKOii HayKH;



BJIQJIETh HABbIKAMU yUEOHO-UCCIIEIOBATENBCKONH U MMPOSKTHOM NEATEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

BIAJIETh BUAAMHU JEATETBHOCTH TO TMOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTaliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHNH YYEOHBIX TPOEKTOB B 00JIacTH (PU3HKH,

BBISIBJIATh TIPUUMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUMOTE3y €€ PELICHUs, HAXOIAWTb apryMEHThl AJis JOKa3aTeabCTBa
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHHUS;

AQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJIE pElHICHUS 3adaud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOPMyJHpPOBaTH COOCTBEHHBIC 3adauud B 00pPa30BATENBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUU (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUUYECKYI 001acTh
KU3HEIEATEbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTH NMPOOJIEMbI U 33/1a4H, TOMYCKAIOIINE AJTbTEPHATUBHBIE PEILICHUS.

Pabora ¢ napopmanueii:

BJIAQJIETh HABBIKAMU TOJy4YeHUs MH(POpMamu (PU3MUYECKOTO COACPKaHUS U3
WUCTOYHUKOB PA3HbIX TUIOB, CAMOCTOSITEIBHO OCYILIECTBISATh TMOUCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK 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, TPAaBOBBIX W 3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEPXKAHUSI B PazIMuHbIX (opmarax c
y4€TOM Ha3HA4YeHUs WH(OPMAIMK U LIETIEBON ay IMTOPHUH, BEIOUpas ONTUMAIbHY O
dopMy TpeAcTaBICHUS U BU3YyaIU3alluu.

KommyHukaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATL OOLIEHWE HA YPOKax (UM3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCHIIKA  KOH(PIMKTHBIX CUTyaUMd W CMAr4arb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOK TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATH MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAJIBHOU
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM OOIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKA0I0 YWICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAVUHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpenenaTh poju ¢ Y4YETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3YJbTAThI
COBMECTHO# paboTHl,

OLICHABATH KA4E€CTBO CBOECr0 BKJIAJAa W KaKIOTO yYaCTHWKA KOMAaHIBI B
o0LIMid pe3yJIbTaT no pa3padoTaHHBIM KPUTEPHSIM,

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

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHYECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPUYECTBO U BOOOpAXKEHKE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTEHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(GU3MKAM W AaCTPOHOMHH, BBISBIATH MPOOIEMBI, CTaBUTh W (HOPMYJIHpPOBATH
COOCTBEHHEBIC 3a]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAUYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW pabOThl ¢ YYETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHUTYaLUsIM;

pacMpsITh paMKH YU4EOHOTO TPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

Jienarh OCO3HAHHBIA BbIOOP, apPryMEHTUPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYyIUMLIMU B 00JIaCTH
(pM3MKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B ACATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh  HABBIKAMM  TNO3HABATEJIIBHOH  peUIeKCMM  Kak  OCO3HAHHs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHMUIA,



UCTIOJTb30BaTh MPUEMBI PEQIICKCHH JUTSl OLIEHKH CUTYyallMM, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHUBAaTh PUCKM W CBOCBPEMEHHO NPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaJu3e pPe3yJIbTaToB
JESTENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaJiu3e pPe3yJIbTaToB
NESITENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OMTHOKH.

B mporiecce 10CTHXKEHHMS TMYHOCTHBIX PE3YJBTATOB OCBOCHMS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus y 00yYaromuXcs
COBEPILIEHCTBYETCSI AMOLMOHATbHBIH UHTEJIIEKT, npeanoaratommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATIBHOE
COCTOSIHME, BUJCTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM ChEpHI,
OBITH YBEPEHHBIM B CE0C;

CaMOPETyJIMPOBAHUS, BKIIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM | TIPOSIBJISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMH, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCrexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHME NCHWCTBOBATH MCXOJs W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JPYTUX, YUYUTBIBATb €r0 TPHU OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITIOUAIOITNX CIOCOOHOCTh BHICTPANBATh OTHOIIICHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MMPOSIBJISATH MHTEPEC W pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 10 kjacce mpeaMeTHblE pe3ysbTaThl HA 0a30BOM
YPOBHE JAOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUAOLIMXCS YMECHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJIb U MECTO (M3HKM B (POPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBl NPUMECHEHHS W3YUYEHHBIX (DU3MYECKUX MOJIEIICH:
MaTepuaibHas TOYKA, MHEPLUUAIbHAS CUCTEMA OTCUETA, aOCOIFOTHO TBEPAOE TETO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBarh (PU3MYECKUAE SABICHUS (MPOLECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJISIPHO-KHHETUUYECKOH TEOPUM CTPOCHMS BEUIECTBA U
AJICKTPOJIMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3aUMOIcCTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJKOCTER
1 TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPCHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €0 HArPEBaHUU B 3aKPHITOM
COCyJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHHS Ta3a B  M30MPOLECCAX,
AIIEKTPHU3ALUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCMONB3YSl (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIBC TEJla, KHHETHYECKAs DHEPrusl, NOTCHIMAIbHAS SHEPIrUsi, MEXaHUMYeCKas
paboTa, MEXaHMYECKAs MOLIHOCTh, MPUW OMUCAHWUM MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBIC] MCHOJB3YEMbIX BEJIMYWH, WX OOO3HAYCHHS WU E€IUHUIIBI,
HaxO0JUTh (POPMYJIbL, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMM,

ONMKCHIBATh M3YYCHHBIC TEIUIOBBHIE CBOIMCTBA TEA M TEIUIOBBIE SIBJICHUS,
UCIOJIb3Ysl (DPU3MYECKUE BEJIMYMHBL JABJICHUE Tra3a, TeMIeparypa, CpeaHsis
KMHETHYECKAs SHEPIHUsl XaOTUYECKOr0 JBUKCHUS MOJICKYJI, CPEHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSII SHEPrUsi, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOr0 JACHCTBUS TEMJIOBOIO JABUIATENS, MPH ONUCAHUU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3UUECKYIO BEIUUUHY C APYTUMHU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE AIICKTPUUYECCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YSl (PU3NUYECKUE BEITMUMHBI, AJICKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIAAJ, Pa3HOCTh MOTEHIIUAJIOB,;
0Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YEMbIX
BCJIMYMH, UX OOO3HAUYCHHUS W CIWHHUIIBI, YKa3bIBaTh (DOPMYJIbL, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUMHY C IPYTUMH BETUYAHAMU,

aHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCIOJIb3YsS (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXAHWYECKOM DHHEPIrUU, 3aKOH COXPAHCHHS WMITYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPLHMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KUHETUYECKON DHEPruu TEIMIOBOIO JBUKEHUS MOJICKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsiaa, 3akoH KyjoHa, mpu 5TOM pa3iuyarh CIOBECHYIO



(OPMYJIMPOBKY 3aKOHA, €r0 MATEMATUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTh) NPUMEHUMOCTH,

OOBSICHSTH OCHOBHBIC TNPWUHUMOBI ACHCTBHS MAaIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO MCIOJIb30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh JKCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3NYECKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dopMynupoBarh MpodOjeMy/3aiadyy M TUINOTE3y YUE€OHOrO DKCIEPUMEHTA,
coOMparb yCTAaHOBKY M3 MPEMIOKEHHOr0 OOOpYNOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMPOBATh BHIBOIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpaTh ONTUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHBIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXAYy  (PU3NYECCKUMHU  BEJIMYMHAMH  C
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJbTAThl MOJYYEHHOH 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOJBI IO PE3YJIbTATAM MCCIIEIOBAHNUS,

coOro1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU UCCIACA0BAHUN B
paMKax yd4eOHOro DSKCIIEPUMEHTA, YYEOHO-MCCIECIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOrO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTONB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NUECKAE BEIUYHMHBI U (POPMYIIBL,
HEOOXOOUMBIC sl €€ PEIICHHUs, MPOBOAUTh PAcU&Thl M OLCHMBATh PEATbHOCTH
NOJTyYEHHOTO 3HAUCHUST (PU3HUECKON BEIIMUNHBIL,

peLIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO
LETOYKY PACCYy)KICHHUIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(hu3HYECKUE SBICHUS,

UCMONB30BaTh  MPU  PEIICHUM  Y4YeOHBIX  3a7a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YUeOHOW W HAYYHO-TIONYJISPHOH MH(POPMALUH, MTOJYYCHHON U3
PA3IAYHBIX HCTOYHUKOB, KPUTHYECKH AHATM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

NPUBOIUTH TPUMEPHI BKJIAIA POCCUUCKHX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBACHEHUE MPOLECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30NaCHOCTH NP 0OpalieHUH ¢ TPHOOpaMU U TEXHUYECKAMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUA B OKPYIKAFOILENR CpeEJIE;

paboTarb B TPyNNE C BBIMOJIHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh PaboTy TPyNObl, PANMOHAIBHO PaCHpeleisaTh OO0SI3aHHOCTH U
IUIAHUPOBATH ACATENIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, JCKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOI MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JAOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUaArOLIMXCS YMEHU:

JEMOHCTPAPOBAaTh HA MPUMEPAX POJIb U MECTO (PM3MKM B (HPOPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KApTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTH, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUUATHIBATh TPAHULBl NPUMECHECHHS W3YUYEHHBIX (U3AYECKUX MOJIECICH:
TOYEYHBIN DIIEKTPUUYECCKUN 3apsii, JIyY CBETA, TOUCUYHBINH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siIpa MPH PEIICHUH (PU3NUECCKHUX
3a/1a4;

pacro3HaBath (PU3MYECKUE SBICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMMUKA W KBAHTOBOUM (DU3HMKU: SIEKTPHUYECKAs MPOBOIUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAsE WHAYKUMSA, JCHCTBHE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM W JBWKYIIMHCS 3apsi, SJIEKTPOMArHUTHBIE KOJICOAHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPH3ALMS  CBETA, JUCIEPCHS  CBETA,
dotornekTpuueckuii 3Pphekt (GoTodPeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKUE,  DJICKTPHYECKYID  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBJCHHS (MPOLECCHI), HMCMONBb3Ys (PU3MYECKHE BEIMYMHBL
ANEKTPUYECKUI 3apsijl, CHJIA TOKA, BIEKTPUYECKOE HANPSLKEHHUE, JJIEKTPUUECKOE
COIMPOTUBIIEHUE, PA3HOCTh MOTCHLIHAAJIOB, JICKTPOABIKYIIAs Cuila, padoTa TOKa,
WHAYKOUS MAarHATHOTO MOjs, cuna Amrmepa, cuna JIopeHua, WHAYKTUBHOCTH
KATYLIKA, 3HEPIUs SIEKTPUUYECKOTO W MArHUTHOTO IOJIEH, MEPHOJ M 4YacToTa
KoneOaHui B KoneOareIbHOM KOHTYpPE, 3apil W Chjla TOKa B MPOLECCE
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJjla JIMH3BI, NMPUA ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W CIUHULBI, YKa3bIBaTh
(OpMyJIbl, CBS3BIBAOINME JAHHYK) (PU3MYECKYHO BEIMYMHY C JPYTUMH
BEJIMYMHAMM,



ONKCHIBATh W3YYEHHBIC KBAHTOBBIC SBICHHUS W TMPOLECCHI, HCHOJIB3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy PaCaia, SHEPTUs CBS3U
aTOMHBIX SJE€P, NpU ONUCAHUM MPABUIBHO TPAKTOBaTh (PUIMUYECKUI CMBICT
UCTOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYK (U3WYECKYK) BEIUYAHY C JPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKON BETMUNHBI;

aHAJIM3APOBATh (PU3NUYECKUE MPOLECCHl U SBJICHMS, UCIOJB3Ysl (PU3AUECKUE
3aKOHBI M MPUHUUMBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIBHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKOH JDkoyns—JIeHIa, 3aKOH 3IEKTPOMarHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEWHA il PoTodPdeKTa,
3aKOH COXPAHEHMsI 3HCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO YMCIa, MOCTysarel bopa,
3aKOH PaJMOaKTHBHOIO pacnaja, Mpu 3TOM Pa3auyvarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMATHYECKOE€ BBIPAKCHUE M YCIOBHS (IpaHULbl, OOJIACTH)
NPUMEHUMOCTH;

OIPEACTATH HAPABJICHUE BEKTOPA UHIY KUK MATHUTHOTO TOJISE MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHua,

CTPOUTh W OIHKCHIBATh H300PAKEHUE, CO3JABAEMOC IUIOCKAM 3€PKaJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
IPOLECCOB € MCMOJB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUWI: MPH 3TOM
dbopMmynupoBarh npodjeMy/3afady M TUOOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOuparb yCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYJOBaHUS, MPOBOAWTH OMBIT W
(hOpMyIMPOBATh BHIBOIBI,

OCYILLIECTBIISATh MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMUYMH, MPH
3TOM BBIOMpAaTh ONTHUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHBIE
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (DU3WYECKUX BEIUYMH C KCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (MKCHPOBAThH
PE3YABTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTaTaM UCCICIOBAHNUS,

coOro1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN HUCCICI0OBAHUN B
paMKax yd4eOHOro DSKCIEPUMEHTA, YUEOHO-MCCIENOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00PaTOPHOrO
000pyI0BaHUS,

pelmare pacyéTHBIE 334a4u C SIBHO 33JaHHON (DM3WYECKOW MOJEIBIO,
UCTOJB3YS (PU3NUECKHUE 3aKOHBI M MMPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECKAE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTYYEHHOTO 3HAUCHUST (PU3HUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO
LETOYKY PACCYy)KICHUIA C OMOPON HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a7a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALAN
Y MPEACTABICHUsT YUCOHOW W HAYYHO-TIONYJSPHOH MH(POPMALUK, MTOJYYCHHON U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUS MX OE30MACHOIO MCIOIB30BAHUS B MOBCECIHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBSICHECHUE MPOLECCOB OKPYKAKIIETO MUPA, B PA3BUTHE
TEXHUKHU M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUSA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MaCHOCTH NP OOpalieHUH ¢ TPHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3J0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEICHUA B OKPYIKAFOILENA CpeJIE;

paboTarb B TPYyMNE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh paboTy TpyNObl, PALMOHAIBHO PACHPEACHsATh OOS3aHHOCTH W
IUTAHAPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJCKBaTHO OLIEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.
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