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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpamMmbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke c¢ y4yétom QeacpanbHOi paboueii mporpaMmbl BOCIHMTAHUS W
KOHUENIMKA MpenofgaBaHus yueOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3YIOLINX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTUHBI Mupa oOywatommxces 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢msuke coorBercTByeT TpeboBaHusim OI'OC COO
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METAnPEIMETHBIM Pe3yJbTaTam
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEAMETHBIX
CBA3CH (DM3MKM C €CTECTBCHHO-HAYYHBIMM Y4eOHbIMM npeaMeramu. B Held
OTNPEACTISOTCS OCHOBHBIE LEIN M3YUYEHHs] (PU3UKHA HA YPOBHE CPEAHEr0 OOLIETO
00pa3oBaHusl, MNIAHUPYEMBIC PE3YJIBTATHI OCBOCHUS Kypca (PU3MKHU: JIMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3HKKN HA 0a30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJEpKaHME YUEOHOro npeamera « Du3nka» mo rogam o0y4deHusl.

du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BBICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIMii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, TOCKOJIBKY (DPM3MUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHUN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
¢uznueckoid reorpadueii W acTpoOHOMHUEH. HCMonb30BaHWE W AKTHUBHOE
OPUMEHEHUE  (DU3AYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJNOTHA B CQEPE DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOHCTBAMHU W JPYIHX.
H3yuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydarolmuxcs, B (POPMUPOBAHUE YMEHWH NPUMEHSTH
HAYYHBIA METOJI TO3HAHMSI ITPU BBITIOJIHEHAW UMH YUEOHBIX UCCIICTOBAHMIA.

B ocHoBy Kkypca (u3uku Uisi YPOBHSL CpeaHEro oOmero o0Opa3oBaHUs
NOJIOKEH PAN WACH, KOTOPBIE MOKHO PAcCMATpUBaTh KAaK MPUHLMIBI €70
NOCTPOCHHUSI.

Hoes yerocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPXKUT MAaTEPHATl U3 BCEX PA3/ENoB (PM3HUKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOH (DU3HKH.



Hoes eenepanuzayuu. B COOTBETCTBMM C HEWl Marepuan Kypca (U3MKH
00beIMHEH BOKPYTr (u3MyecKMx Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBaHME TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMAIA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMHU M SKOJIOTMYECKUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  pusukm  npeamonaraer
3HAKOMCTBO C INUPOKAM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYCHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonocuszayuu  peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJICP)KaHUS, TOCBSMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOAOTIONB30BAHMS M HKOJIOTHYECKO O€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBISOTCS (pu3mveckue Teopur ((POpMUPOBAHUE MPEACTABICHUN O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, poiii (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMANIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHHIaAX
OPUMEHUMOCTH TEOpWH, JJIi OINHCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIA MOAX0A B Kypce (PH3UMKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  6a30BOro ypoBHsi Kypca (PM3MKH — OTO HCHOJb30BAHHE CHCTEMBbI
(PpPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPATOPHBIX pador,
KOTOPbIE B MpOrpaMMme mno (pusmke oObEIUHEHBI B OOUIMI CMMCOK YYEHUYECKUX
npakTU4YecKux padoT. BhIJENeHHE B YKA3aHHOM MepeyHe 1adopaTopHbIX pador,
OPOBOAMMBIX JJIi KOHTPOJSL M OLCHKHW, OCYIIECTBISIETCS  YYACTHUKAMHU
00pa3oBaTeabHOTO  MPOILEcca HUCXOJsd M3  OCOOCHHOCTEH IJTAHUPOBAHUS U
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCsl  OBIIAJICHHUE
00y4YarIUMHUCS YMEHUSMHU MPOBOJNUTH KOCBEHHBIC M3MEPECHHS, WCCIICIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY OMNBITOB TO MPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHMWE YACHACTCS PEMICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM At pacyETHBIX 3a1a4 MPUOPUTETOM SIBIISFOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3NYECKONH MOEIBIO, MO3BOJISIOIIME MPUMEHATh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KAaK M3 OJHOTO pasjena Kypca, TaK U UHTETPUPYs 3HAHHS M3
Pa3HBIX pa3enoB. [ KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHKs Ha
OOBSICHEHHE TPOTEKAHUS (PU3NUYECKMX SIBICHHWA M TMPOLIECCOB B OKPYXKAKOLICH
JKU3HM, TpeOytoue BbhiOOpa (PU3MYECKOW MOJENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakKTepa.



B coorBerctBum ¢ TpeboBaHusMu DPI'OC COO K MarepuanbHO-
TEXHUYECKOMY O00€CnedYeHU0 ydeOHOTO mporecca 0a30Bblii YPOBEHb Kypca
(hM3HKK HA YPOBHE CPEAHETO OOMIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIIOBUSIX
OPEIMETHOr0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKIAa. B kaOuHere (U3MKU JOJKHO OBITh
HEOOXOUMOE JTAOOPATOPHOE OOOPYAOBAHME IS BBIMOJHEHUS YKA3aHHBIX B
nporpamme no (PU3MKE YUEHUUYECKUX MPAKTUUYECKMX paboT M AEMOHCTPAMOHHOE
000pyAOBaHUE.

JleMOHCTpaunoHHOe 00OpyAoBaHUE (POPMHPYETCS B COOTBETCTBHH C
OPUHLKAIIOM MWHUMAJIBHON  JOCTaTOYHOCTH M OOECHEYMBACT  IMOCTAHOBKY
NEPEUUCIICHHBIX B MOporpamMme Mo (PM3MKE KIHOUYEBBIX JEMOHCTpALMA Ams
UCCIICIOBAHMST  M3YYacMbIX SIBJICHAA W  TPOLIECCOB, OMIUPHYECKHX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 000pylOBaHHE JJIi YYCHHUYECKMX MPAKTHYECKUX PpadboT
(dopMuUpyeETCS B BUJAE TEMATUYECKMX KOMILUIEKTOB M OOCCIECUYMBAETCS B PacuéTe
OJTHOTO KOMIUIEKTA Ha JBYX OOydarmuxcs. TemMaTHuecKue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIOJb30BAHUU AHAJIOTOBBIX W LHU(POBBIX MPUOOPOB, & TAKKE KOMITBEOTEPHBIX
WU3MEPUTENIbHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIECTISIMU U3YY€HUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

o (opMupoBaHHE HHTEpECA M CTPEMJICHHS OOYYarOIIMXCS K HAYYHOMY
U3yUEHUIO MPUPOJAbI, Pa3BUTHE HMX HMHTEIJIEKTYaIbHBIX M TBOPUYECKUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEACTABICHUIA O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSIM,

o (opMHpOBaHME HAYYHOIO MHPOBO33PECHHS KaK pE3yJIbTaTa W3YUYCHUS
OCHOB CTPOCHHMSI MATEPUH U (PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH,

o (QopmupoBaHMEe YMEHUH OOBICHATH SIBICHHS C  HCIOJIb30BAHHEM
(U3NYECKUX 3HAHUIA U HAYYHBIX 10KA3aTEIbCTB,;

o (opMupoBaHKME MpEACTABICHUI O PO (PU3UKK AT PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTkeHrEe 3THX LeNeld 00eCneYnBacTCs PELICHUEM CIICAYIOMMX 3a1a4 B

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

e TMpPUOOPETEHWE  CUCTEMBI  3HaHUH 00  oO0mux  (QusMyeckux
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOPUSIX, BKJIIOYAsl ~ MEXaHMKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
3JIEMEHTHI ACTPOPU3UKH,

o (OpMHUpPOBAHUE YMEHMI MPUMEHATH TEOPETUUYECKUE 3HAHWS  JJIs
OObsICHEHUST (DUBUUYECKUX SIBJICHWA B MPUPOAE U ISl  TPUHSATHUS
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON JKU3HU,



e OCBOCHHE CMOCOOOB PEUICHUS PA3IMUYHBIX 3aJa4 C SBHO 3aJaHHOMN
$u3nMUECKOl MOJENbI0, 3a]ay, MOAPa3yMEBAIOUIMX CAMOCTOSITENBHOE
co3/laHue (PU3MUYECKON MO, aIEKBATHON YCIIOBUSIM 3a1a4H;

e TIOHMMaHUE (U3NUYECKUX OCHOB M MPHUHLMIOB ACHCTBUS TEXHUUYECKUX
YCTPONCTB M TEXHOJOTMUECKUX MPOLECCOB, UX BIUSHUS HA OKPY KAIOIIYO
cpeay;,

e OBJIQJICHUE METOJAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHMSI M MPOBEACHUS
(PU3NUECKUX DKCIEPUMEHTOB, aHAIM3a M UHTEpHpeTalud HHpOpMaluy,
OMpPEIEJICHUS TOCTOBEPHOCTHU TOJYYEHHOTO Pe3yJbTara,;

e CO3/IaHKE YCJIOBMIA Ui Pa3BUTHUsI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha m3yuenue ¢usukm (6a30BbIi YpOBEHb) Ha YPOBHE CPEIHErO OOILIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[IpennaracMblit B mporpamMme Mo (u3Mke TNepeueHb JabOpPaTOPHBIX U
NPAKTUYECKUX padoT SBISIETCS PEKOMEHJOBAHHBIM, VUUTENb JETaeT BBIOOP
OPOBEACHUS JIaOOPaTOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HaydHble METOABI NMO3HAHUS OKPYIKAOLIETO
mupa. Ponp 2KcnmepuMeHTa W TEOPUM B IPOLIECCE MMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPUH. [ paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecro (u3nku B (HOPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI
MUPA, B MPAKTHYECCKON NEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
CnoskeHHe MEPEMELICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH M MNEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE aficHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuueiiHoe  apwkeHue. J[B)KCHHME  MATE€pUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOM N0 MOAYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yacrora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

TeXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE. CHUAOMETD,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenne aukeHust Tena, OpPOLICHHOTO MOJX YIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.



H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIAY MYTSAMH, INPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE TNPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

HzyueHnne nBukeHus Te1a, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  lanmunesa.  Ilepeeiii  3akoH  HbroTroHa.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunanun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANbHOM TOUKM. TpeTnii 3aKkoH HbroTOHA U1 MaTepuanbHbIX TOYEK.

3aKkOH BCeMUpPHOro TsAroreHus. Cuna Tsokectu. IlepBas kocMHuueckas
CKOPOCTB.

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

Tpenue. Bunbl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPeHUs CKONBKECHUS U CHIIA TPpeHUs Mokos. KosduuueHt Tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaresibHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEINA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. [liedo cuiel. YcioBus
paBHOBeCHs TBEPAOIo Tea.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOEC NPUMEHEHUE. TOIIIUITHUAKM,
JBMOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHNUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne npukeHHst OpycKa Mo HAKJIOHHOW TUIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnenoBanue ycCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHUSI.

Tema 3. 3akoHbl COXpaHeHUsn 6 MEXaHUKe

HWMmysibC MarepuaibHON TOYKH (T€na), CHCTEMBI MATEPHATBHBIX TOYEK.
HMnyneC CWIIBI U U3MEHEHUE HMITYJIbCA TeENA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOYkHW. Teopema 00 HM3MEHEHHH
KUHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [ToreHumanbHas SHEPrust VIIPYTO
ne(opMUpOBaHHOM  mpyxkuHbl.  [loTeHIManbHass SHEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHumaneHple M HENOTCHUMAIBHBIE  CHIJIBL. Ces3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPIUM CHCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJNKHOBEHUSL.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii sxcnepumenm, 1abopamoprvie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBsi3u pabOThl CHITBI C U3MEHEHHEM MEXAHMYECKOW SHEPruu
TEJa HA PUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpaen 3. Mosiexky/sipHast pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe maBwkeHue. [ud@dysus. Xapakrep ABWKCHUS H
B3aUMOJCHCTBUS YaCTULl BELIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoOraapo.

TenmoBoe paBHOBecHe. Temmeparypa u €€ uamepenue. Illkana temmeparyp
Llenbcus.



Mopene  uaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUU WACABHOrO rasza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE MeHneneesa—Kanepona.
3akoH JlasbTOoHA. M30MpOLECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKAa3bIBAKOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICICTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, niabopamopivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUH
00BbEMA KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEKIY MapaMeTPaMu COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOAMHAMUYECCKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHE. Y IENIbHAS TEITIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

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

BTtopoii 3akoH TepMoguHamuk. HeoOpaTuMOCTh MPOLIECCOB B TPUPOJIE.

TemioBple  MammHbl.  [I[pUHOMNBI  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamuHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexHUYeCKHE YCTPONCTBA W MPAKTHYECKOE MNPHUMEHCHHWE. JIBUTATEIb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOJMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHWH PaOOThI. BBUIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTyHHOU TPYOKe MyTEM TPEeHUs (BUACOIEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATYPhI) Tela TPH TEMIONEPEaaye.

OneiT 1o anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHjaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJIECHUSI.

Teépnoe Teno. Kpucraumueckne u aMopHbIe Tena. AHU30TPONUSI CBOMCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJIyYCHHSI COBPEMEHHBIX MATEPUANIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
OneKTpu3anms Tell. ODJEKTPUYECKU 3apsna. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOAHMKM, MUAJIEKTPUKA W TOJYMPOBOJHMKM. 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HanpsokEHHOCTH  ANEKTpUYECKOro mons. [lpuHumn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPsHKEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

Pabora cun  osnekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUMAIOB. [IPOBOMHUKM M JMAJNEKTPUKKA B JJIEKTPOCTATUYECKOM  IOJIE.
JIMBIIEKTPAYECKAS TPOHULIAEMOCTD.

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

TEeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN amnmapar, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HAIEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUBJICKTPAYECKON MPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannoslii 31ekmpuyeckuil mok. Toku ¢ pasnuyuHslx cpeoax

ONEKTPUUYECKUIA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hctounnkm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

PabGora »snektpuueckoro Toka. 3akoH J[xoyms—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONPOTUMBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKOH 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTD.

DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHAKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyNMPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKUA TOK B PACTBOpaX M pacmiaBax  dJEKTPOJMTOB.
DNEKTPOJIATUYECKAS TUCCOLMALMS. DIEKTPOIIU3.



ONEKTPUUECKUAA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsa. Monnus. [Lazma.

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aMIIEPMETP,
BOJITMETP, PEOCTar, MCTOYHMKH TOKA, DSJICKTPOHArpeBaTeNbHbIE MPUOOPHIL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBII THO, TaAIbBAHUKA.

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSHKEHHAS.

3aBUCUMOCTb COINPOTHBIICHUAS LMIUHAPUYECKUX TPOBOJHUKOB OT [UIMHBIL,
TUIOLIAM MOTEPEYHOTO CEUYEHUS U MaTEpraa.

CMeIIaHHOE COEIMHEHUE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH CcWiIbl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTB COTPOTHBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB NEKTPOIIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne 3neKTPOABIIKYILECH CUIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS C
VU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€H C KypcaMH MAaTEMAaTHKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnoie noHAmMuUs, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS. SIBJICHUE, HAy4HbId (hakT, runore3a, Qu3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosna, runepooia, uxX rpa@uKul U CBOMCTBA, TPUTOHOMETPUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X TPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE JBUKEHUE B KUBOH mpupoae, muddys3us, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
BIEKTPUYECKHUE SBIICHUS B )KUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEI, KAIKOCTEN H



ra3oB, JJICKTPUYECKUE CBOHCTBA METAIUIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS,
raJibBaHuKa.

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

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YUET TPEHUSI B TEXHUKE, MOJIMIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIUE), JIBUrareiib BHYTPEHHETO
cropaHusi, napopasi TypOuHa, ObITOBOH XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MAaTEpPUaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKas 3aluTa, 3a3€MJIEHUE SJIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIH OPUHTED, AJICKTPOHArPEBATEBHBIC npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJe. INeKMPOMAZHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHWThHl.  B3aMMOAECHCTBME  NMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe Tmoie. BekTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJied. JIMHUM MarHUTHOM MHAYKIUW. KapTuHa JIMHUN MarHUTHOMN
WHIYKLUY TOJI TOCTOSIHHBIX MArHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapTuHa 1mMHMIA WHAYKLIUA
MAarHuTHOIO TOJIS UIMHHOTO MPSMOr0 INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
MTPOBOJIHMKA, KATYIIKHU ¢ TOKOM. OneIT Opcrena. BzaumMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAYJIb U HAMIPABJICHUE.

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

SlBneHue DANEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
MHAYKLOUW. ONEKTPOABMKYLIAs CUJIa WMHAYKUMU. 3aKOH JJIEKTPOMArHUTHON
nHayKuru dapanges.

BuxpeBoe 3nekTpu4eckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKLIAM B
MIPOBOJHUKE, IBIKYILIEMCS IOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

WHayKTMBHOCTB.  SIBJICHWME CAMOWMHIYKIWHW. OJEKTPOJABHKYIIAs — CHUJIa
CAMOMHIYKLIHH.

DHEPrusi MAarHUTHOT'O TIOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENA SIIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE STIEKTPOHHOTO IMYYKa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cwa Amnepa.

HeiictBue cuiibl JIopeHIia Ha MOHBI SIIEKTPOJIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CUIIBI MHAYKIIUU OT CKOPOCTHM W3MEHEHHS
MAarHuTHOTO MOTOKA.

SBneHne caMOMHAYKIWK.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenoanne AecTBHUA NOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBNeHUsS JIEKTPOMArHUTHON UHIYKLIHH.

Pazpnen S. KosieGaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE  MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. Ilepron, wactota, ammMtyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHHK. MareMaTW4eCcKUil MasTHUK. YPAaBHEHUE TApPMOHWUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPruM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue 0 3aTyxarmmX KoacOaHusX. BbIHYKICHHbIE MEXaHUYECKHE
koneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennbiii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HaIPSKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepenavya U MOTPEOICHUE EKTPUUECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTpPO3HEprun. KympTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHMUE. JIIEKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUU JJIEKTPOINEpeaay.

Jlemoncmpayuu

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



HaOntonenue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHusI.

OcuumnorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) ISt
ANEKTPOMArHUTHBIX KOJICOAHWIA.

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuuecrkuii sxcnepumenm, iabopamopmsie pabomoi

HccenenoBanne 3aBUCUMOCTH MEPUOAA MAJIBIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MAacChI TPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATENIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60IHbI

Mexanudeckue BOJIHBI, ycinoBus pacnpoctpaHeHus. llepuon. CkopocTh
pacnpoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

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

OJEKTPOMATHATHBIE BOJIHBL Y CIIOBUS WU3NYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aunmvHas opueHtaums BektopoB E, B, V B anexkrpomarautHOR BosHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3NMeKTPOMArHUTHBIX BOJIH. [IpUMEHEHUE BIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHUMOEL pagOCB3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOIICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPa3ByKOBAs [IMArHOCTHKA B TEXHUKE W MEAMLMHE, panap,
pPaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeiaedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenne untepdepeHunn u AMPppakiiid MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YaCcTOTON KOJieOaHMil.



HccnepoBanue  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIHSL.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OJAHOPOHOM cpeae. JIyu ceTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUsl cBeTa. [locTpoenne m3o0paxeHuil B
TJIOCKOM 3€PKaIe.

[TpenomiieHne cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOMIOTHBIN MOKA3aTENb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CiiosxkHblii coctas Oenoro ceera. Lger.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE W ONTWYECKas CWJIa TOHKOM JHH3BL [locTpoeHme M300pakeHWil B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. UHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
YcnoBuss HaOMIOJACHHWST MAaKCHMyMOB W MWHUMYMOB B HMHTEP(EPCHLHMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakuuoHHas pemiéTka. YCIOBUE HAOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPH  TMAJECHUMM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PEHIETKY.

ITonsgpuzanus ceera.

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

Jlemoncmpayuu

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

[TonHOE BHYTpEHHEE OTpaKeHUE. MOaENb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOTIA.

HaOmtonenue natepdepeHinm cera.

HaOmtonenue nudpakium ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHune cnexkTpa ¢ TOMOUIbI0 AUPPAKIMOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul



H3mMepeHue nokazaress NpesioMICHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUi B TIMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zaen 6. OCHOBBI CIeHAJIBLHOH TEOPUH OTHOCHTEILHOCTH

['paHuIlBl  NPUMEHUMOCTH  Klaccuueckoil  mexanuku.  [loctymarsl
CHENUANBHOW TEOPUU OTHOCUTEIBHOCTU. WHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETA B BAKYyM€, TPUHIIUI OTHOCUTEIBHOCTU DHHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKPALICHHE
JUTHHBI,

DHEprusi U UMMYJIbC PEIITUBUCTCKOMN YaCTHUIIbI.

CBsi3b MaCChl ¢ DHEPrUEH U UMMYJILCOM PENSTUBUCTCKONW YACTUIIBI. JHEPTHUS
TTOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

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

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHenue OiHmTeiiHa A gorosrdpdexra. «KpacHas rpanunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl 1. H. JIeOenera.

XUMHYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

DoT03QPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopra mo paccesHUO O -HACTHIL.
IImanerapnas mopnens aroma. Ilocrynarel bopa. M3nydeHue W moniomieHue
()OTOHOB TpU TMEPEXOAE aTOMa C OJAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPTUM aTOMa BOAOPOIA.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoina. KoprnyckyaspHO-BOITHOBOMN
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE: CIEKTPAIbHBIN
aHaJn3 (COEKTPOCKON ), 1a3€P, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pesepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnronenne TmHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HabGnronenune mmHERYaToro cCnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHMs sapa. OTKpbITHE
paguoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1o omnpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CpoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BinsiHre pagoaKkTUBHOCTH HA )KMBBIE OPTaHU3MBI.
OTkpbITHE MPOTOHA W HeWTpoHa. HykioHHas mozaens siapa ['eiizenOepra—
HBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Torsl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amMma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cunbl. Jledekt Maccrl sapa.
S nepHble peakuuu. /leneHne U CUHTES sIaep.
Snepubiii peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKM.
OneMeHTapHbIe YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMEeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKON KAPTHHBI MUPA.
TeXHUUECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE. JO3UMETP, Kamepa
BuiibcoHa, saepHbIi peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CUéTunK MOHU3MPYIOIIMX YACTHLI.
Vuenuuecrkuii sxcnepumenm, iabopamopiivie pabomoi
HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusm).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

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

Bun 3Bé3mHoro HeGa. Co3Be3musi, ApKHE 3BE3NBI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

ConnHeunas cucrema.

Connue. ConHewHass akTUBHOCTh. Hctounmk sHeprum ConHUA W 3BE3L.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCJIEI0BATENLHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCIEI0BATEILHOCTA. BHYTpPEHHEE CTpPOEHUE



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

Mneunstid [lyte — Hama ['anaktuka. I[lonokenue u npwkenue CoJHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U kBazapel. UEPHBIE AbIPBI B sApax
TATAKTHK.

Bceenennas. Pacimmpenune Beenennoii. 3akon Xad0na. Pazderanue rajakTuk.
Teopust boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Vyenuuecrue nabnooenus

HabGnronennst HEBOOPYKEHHBIM TJIa30M € MCHOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U SIPKUE 3BE3 MBI

Haobmtonenus B Teneckon Jlynel, miaanetr, Mieunoro [1yTtu.

O6o01mariee NOBTOpeHue

Pone (Qu3nku W acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTMYECKOM,
COLMAIBHON M 3THUECKOH c(pepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ aCTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OpPMUPOBAHWMM TMPEACTABICHUI O (PU3HYECKON KApTHMHE MUPA, MECTO
(U3nYECKO KapTUHBI MHpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBIISIETCS €
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKW,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTHH.

Meosicnpeomemnoie noHAmMuUs, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runore3a, Qu3MyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: PEUICHUE CUCTEMBI YPABHEHWWA, TPUTOHOMETPUUECKUE
()YHKLMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHl M WX NPOCKUHMHA HA OCH KOOPAWHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, MPU3HAKKM TOA00MST TPEYrOJbHUKOB,
OMPENEIICHNUE MJTOMIAIN IOCKUX (PUTyp U 00bEMA TEJT.

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

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAd CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl OOPa30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATBHBINA
aHams.



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

Texnonocusa: JHWHUM DJEKTpoONEpenay, TrEHEparop IMEPEMEHHOr0 TOKa,
DNEKTPOABUTATENb, WUHAYKIMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHast Oarapest.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHErO OOIIETo
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUEOHOT0 npeaMera « Du3nKa» JOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIMLIMOHHBIM LEHHOCTSM POCCHHCKOro OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMBITA U OMBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSL:

c()OPMUPOBAHHOCTh IPAKIAHCKOM MO3ANIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYTIPABIEHUH B 00pa30BaATENbHON OpraHA3aLii;

YMEHHUE B3aMMOICHCTBOBATh C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X PyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIE B
JEATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOTO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM NpodhecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKON, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peaau30BbIBATh COOCTBEHHBIC SKU3HEHHBIC TJIAHBI,

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

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTh 3KOJIOTHYECKOM KyJBTYPBl, OCO3HAHWE T100aTBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

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

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

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

OCO3HAHWE LEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKU  OCYLIECTBIIATH  NPOEKTHYKD W MCCIECAOBATEIBCKYHO
NEATENBHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBbIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEHCIATh IEH JEATCIBHOCTH, 3a1aBaTh MApaMETPhl U KPUTEPHM WX
JIOCTHKCHUS,
BBISIBJIITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LETISIM, OLICHUBATh PUCKU TIOCJICACTBUIN NEATECILHOCTH,
KOOPIMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(pU3nYECKOil HayKH;



BJIQJIETh HABbIKAMU yUEOHO-UCCIIEIOBATENBCKONH U MMPOSKTHOM NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOrO COJCPKAHUS, MPUMEHECHHUIO Pa3JIMYHbIX
METO0B MO3HAHUS,

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTyalMsIX, B TOM YUCJIE TP CO3JaHUH YYE€OHBIX MPOECKTOB B 00JIaCTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3ajauy,
BBIJIBUTaTh TUNOTE3y €€ PEUICHUs, HAXOAUTh APTyMEHTHI IS J0Ka3aTeNibCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

aQHATM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 33Jaud  PE3YJIbTaThl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJauyd B 00Pa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHDIHN OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEIEATEbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTH MPOOJIEMbI U 33]1a4H, TOMYCKAIOIINE AJIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ napopmanueii:

BJIAJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACpPKaHUS U3
WUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbIX
3a7a4 € CcoOnmojeHuEM TpeOOBaHUNA HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI, PECypCcOoCcOEpeXeHUs, TPABOBBIX W  JTUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yuéTOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbIC YHHBEPCAIbHbIE Y4eOHbIC 1eiiCTBHS:
OCYIIECTBIATh OOWIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCBUIKA  KOH(DIMKTHBIX CUTyaMd W CMAr4arh
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOK0 TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYINECTBA KOMAHIHON W WHIWBUAIYAJIBHON
padoTHI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKA0I0 YWICHA KOJUIEKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAUHHUPOBATH JIEUCTBUA 110 €€ MOCTWOKEHUIO. COCTABIIATH IUIAH JCWCTBUH,
pacrpeacnaTh pojid ¢ Y4ETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHABATH KA4E€CTBO CBOECr0 BKJIAJAa W KaKIOTO yYaCTHWKA KOMAaHILI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IPOEKTBL, OLICHWBATh HACH C MO3UIUA HOBHU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHYECKOE MOBEICHUE B  PA3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(GU3MKH W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAUYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJIHECHHS MPAKTAYECKON pabOoThI C YYETOM UMEKOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh PpaMKX YY4EOHOTO TPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

Jienarh OCO3HAHHBIA BLIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 34 PELICHHUE,

OLICHUBATb TPHOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIacTH
(pM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJICTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHMUIA,



UCTIOJIb30BaTh MPUEMBI PEPIIEKCUH TSl OIEHKU CUTYallMM, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHWBAaTh PUCKH W CBOCBPEMECHHO MPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX TMpPU aHaliu3e Pe3yJIbTaToB
NeSTENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaIW3€ Pe3yJbTaToB
NESITENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OMTHOKH.

B mporiecce n0CTHXKEHHMS TMYHOCTHBIX PE3YJbTATOB OCBOCHMS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus y 00yYarouuxcs
COBEPLIEHCTBYETCS AMOLMOHAIBHBIH UHTEJIEKT, peanoararuuii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATIBHOE
COCTOSIHME, BUJCTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM ChEpHI,
OBITH YBEPEHHBIM B Ce0C;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM | TIPOSIBJISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMHU, BKITIOYAIOIICH CTPEMIICHUE K TOCTHIXKEHHUIO IENH U
yCIEeXy, ONTUMHU3M, MHMIIMATUBHOCTh, YMEHWE NCHCTBOBaTH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBJISTh MHTEPEC U pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce mpeaMeTHbIE PE3ysibTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAFOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (U3MKH B (HPOPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHHUKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBl NPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTepuaibHas TOYKA, MHEPUMAIbHAS CUCTEMA OTCUETA, aOCOFOTHO TBEPAOE TEIO,
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, MOJICKYJISPHO-KHHETUUYECKONH TEOPUHM CTPOCHUS BEIIECTBA W
AJICKTPOJIMHAMHUKK.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE MAJCHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, WHEPIMS,
B3auMoOiccTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJKOCTEN
Y TBEPABIX TEN, UI3MEHEHUE 00BbEMA TEJT MPU HANPEBAHUM (OXJIAKICHUH ), TEMIIOBOE
paBHOBECUE, MCHAPCHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €r0 HArPEBAHUU B 3aKPHITOM
COCyJA€, CBSI3b MEXKIy MapamMeTpamMu COCTOSHHS Ta3a B  HM30MPOLECCax,
AIIEKTPU3aLUs TEJ, B3AUMOICHCTBUE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCTONB3YS (PU3NUYECCKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIA,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHWUYECKas
paboTa, MEXaHMYECKAas MOLIHOCTh, NPH ONUCAHWW NPaBUJIBHO TPAKTOBATh
(U3MYECKUI CMBIC MCMHOJB3YEMbBIX BEJIMYWH, WX OOO3HAYECHHS WU E€IUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECCKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMUCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOWCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (DU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEMIeparypa, CPeaHss
KMHETHYECKAs SHEPIHUsl XaOTUUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOTO JACUCTBHUS TEIJIOBOTO JIBUTATENs, NPH ONUCAHWUU
MPaBUJILHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3UUECKYIO BEIMUUHY C PYTHMMU BEIMUNHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SIBJICHHS (ITPOLIECCHI), UCMONB3YS (PU3NUECKUE BEJIMUMHBL DJICKTPUYCCKUI 3apsf,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIAAJ, Pa3HOCTh MOTEHIIUAJIOB,;
0Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCHOJIb3Ys (PU3HUECKHUE
3aKOHBI U TIPUHIMUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, 11 u 11l 3akonsl HeroToHa,
3aKOH COXPAHCHUS MEXAHMYECKOW DHHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIMN CYMEPIO3UIIMA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJI C
aOCOTIOTHON TeMIIepaTypoH, MEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
ANIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, npu 3TOM pa3iuyarh CIOBECHYIO



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

OOBSICHATL OCHOBHBIC TPUHLMIBI  JEHCTBUS  MalllMH, TOpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3nuyarh YCIOBHS WX O€30MACHOTO HCIOJIB30BAHUS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (PU3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
dopMynupoBarh NpodjeMy/3ajady W TUOOTE3y YYEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY M3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT W
(OopMyMpPOBaTh BHIBOIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEJTMYHH, PU
3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHBIE
METO/IBI OLICHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
WCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJBTAThl MOJYYEHHOH 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPA(UKOB, ACTIATh BBIBOJBI IO PE3YJIbTATAM HCCIICIOBAHHUS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCACA0OBAHUN B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4YEOHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a7aud C SBHO 33JaHHON (DU3WYECKON MOMAECIBIO,
UCTOB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKUE BETMYHMHBI U (POPMYIIBL,
HEOOXOUMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3NYECKON BEITMYUHBL,

pelaTh KAYECTBEHHBIE 3a/1a4K . BBICTPAUBATH JIOTHUYECKA HEMMPOTUBOPEUYMBYIO
LENOYKY PACCYKACHUN C OMOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(hu3HYECKUE SBICHUS,

UCMOJB30BaTh  MPU  PEIICHWH  y4eOHBIX  33a1a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMI
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHONH MHPOPMALUK, MTOJTYYCHHON U3
PA3IAYHBIX HCTOYHUKOB, KPUTHYECKU AHATTM3UPOBATH MOy4YaeMyH0 HHPOPMALUIO;

NPUBOIUTH TIPUMEPHI BKJIAIA POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSACHEHUE NPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MaCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsi COXPAHEHUS 310POBbsSI U COOJIFOACHUS HOPM 3KOJOTHYECKOTO
MOBEACHUA B OKPY/KAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpelensaTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATENIBHOCTh B HECTAHAAPTHBIX CUTYALMX, aJEKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYMIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMETHBIE pE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb MU MECTO (U3MKH B (HOPMHUPOBAHHH
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTH, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHS W3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIEKTPUUYECKUI 3apsif, JIyY CBETA, TOUCYHBI NCTOYHHUK CBETA, sIACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siIpa MPH PEIICHUH (PU3NYECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SABIECHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN W KBAHTOBOW (DU3HMKH: BJIEKTPUUYECKAsK MPOBOIUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM W JBWKYINUHCS 3apsi, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAKEHUE, TPETOMIICHHUE,
uHTepepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCHSl  CBETA,
dotornekTpuueckuii 3Pphekt (GoTodPeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBONCTBA BEIIECTBA (JIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKUE,  DJICKTPHYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJCHHS (MPOLECCHI), HMCMONB3Ys (PU3MUYECKHE BEIMYUHBL
ANEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTUBIIEHUE, PA3HOCTh MOTCHLMAIOB, ICKTPOABIKYINAA cuia, padoTa TOKa,
WHAYKLOUS MarHATHOTO MOjs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYLIKHA, 3HEPrUsl BJIEKTPUYECKOIO M MArHUTHOIO IMOJIEH, MEPUOA M 4acTOoTa
KoneOaHuii B KoONeOATeTbHOM KOHTYPE, 3aps]l W CHJa TOKa B MPOLEcce
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPH ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC]I HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBL, YKa3bIBaTh
(OpMyJIBl, CBS3BIBAOINUE JAHHYK) (HU3MUECKYI0 BEJIMYUHY C  JOPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBHIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€p, NpU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCTOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M EIMHMIIBI, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (PU3WYECKYKD BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKON BETMUNHBI;

aHAJIM3UPOBATh (PU3NYECCKUE MPOLECCHl W SBICHMS, UCNONB3YS (PU3HMUYECKHE
3aKOHBI M MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIBHOTO
COCIMHEHMSI TPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEHHA i PoTodPeKTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO 4MCia, MocTysarel bopa,
3aKOH PaAMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHUE W YCIOBHs (IpaHULbI, OO0JACTH)
NPUMEHUMOCTH;

OIPEAETATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISE MPOBOIHUKA
C TOKOM, CHJIbI AMniepa 1 cuiibl JIopeHna,

CTPOMTh W OIHKCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCIEPUMEHTHI 1O HUCCIAEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLECCOB € MCMOJB30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUWI: MPH 3TOM
dopMynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOAWTEH OMBIT W
(OopMyMpPOBaTh BHIBOJIBI,

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

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIMYHMH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU STOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NUYECKUX BEJIMYMH B BHIE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCICIOBAHNUS,

coOro1aTh npaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCACI0BAHUN B
paMKax y4eOHOro DSKCIEPUMEHTA, YUEOHO-MCCIENOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PM3MUECKHAE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIA3a YCIOBHS 3aa4d



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4K: BBICTPAUBATh JIOTHUYECKHA HEMMPOTUBOPEUHBYIO
LENOYKY PACCYKACHUNA C OMOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(bU3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a7a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABIICHUsT YY€OHOW W HAYyYHO-TIONYJISPHONH MHPOPMALUK, MTOJTYYCHHON U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOyYaeMyH0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MMOBCEAHEBHOM
JKU3HU,

OPUBOJUTH TPUMEPHI BKJIAIa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOWIETO MUPa, B PA3BUTHE
TEXHUKHU M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MacHOCT PH 0OpalIcHUK ¢ MPUOOPAMH M TEXHHUUYECKAMU
YCTPOMCTBaMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;

padoTarb B TPYMNIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacCHpeleniaTh OOS3aHHOCTH W
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBAaTHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOIN MPOOIEMBI.



TEMATUWYECKOE INMNJ1AHNPOBAHNE

10 KJTACC
Ne HanmeHoBaHWe pa3fenoB u
n/n TemM nporpamMmm bl Bcero

Pasgen 1. PNUSVNKA MW METOAbl HAYYHOTIO NMNO3HAHWNA

11 du3mKa N MeToApbl HayYHOro No3HaHUA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUMKA

21 KunHemaTuka S
2.2 OnHamnka 7
2.3 3aKOoHbI COXpaHeHUs B MexaHuKe 6

MToro no pasgeny 18

Pasnen 3. MONEKY/TAPHAS ®U3NKA N TEPMOAUHAMUKA
OCHOBbI MO/IEKYIPHO-KNHETNYECKOIA

31 9
Teopum

3.2 OCHOBbI TEPMOANHAMUKN 10

33 ArperaTtHble COCTOAHUA BellecTBa. Pa30Bble 5

nepexofp!

Konnyectso yacos

KOHTpO/IbHbIE
paboThbl

MpakTuyeckue

paboThbl

ONeKTPOHHbIe

(undpoBble)
o6pasoBaTeNbHble

pecypchl

Bubnunoteka LIOK
bit08://1L.e/1800.r/7141b172

Bubnunoteka LIOK
bif08://1L.el1800.r/7141b172

Bubnunoteka LIOK
bif08://1L.e/1800.r/7141b172

Bubnunoteka LIOK
bif08://11.e/4800.r/7141b172

Bubnunoteka LIOK
bif08://11.e/4800.r/7141b172

Bubnmnoteka LIOK
bit08://11.e/1800.r/7141b172

Bubnmnoteka LIOK
bit08://11.e/1800.r/7141b172


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

WToro no pasgeny

Pasgen 4. 3IEKTPOAVNHAMUKA
41 DneKTpocTaTnKa

MOCTOSIHHbIV 3NEKTPUUECKNiA TOK. TOKM B
Pa3NINYHbIX cpefax

4.2

Wtoro no pasgeny
Pe3epBHoOe Bpems

OBLLEE KOJTMYECTBO YACOB 110 NPOIrPAMME

24

10

22

68

Bubnunoteka LIOK
bi108://1w.e4800.ru/7141bl72

Bubnunoteka LIOK
bi108://Lu.e4800.ru/7141b172


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KaneHgapHo - TeMaTu4yecKoe niaHnUpoBaHue
Ta
Ne Cofep>xaHne matepuana Kon-80 o MpnmeyvaHue
n/n AeP P 4yacoBs fo no P
nnady  dakrty
du3nKa U MeTOoAbl HayyHoro lMosHaHMT (24aca)

1 dun3nKa — Hayka o npupoje. HayuHble METOAbI MO3HAHUA OKPYXatoLLEero Mmpa 1
Ponb 1 MecTo PU3MKM B POPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHbI MUPa, B

2 MPaKTUYeCKON LeATeNlbHOCTU NN L
MEXAHW/KA (18 yacoB)
KuHemaTuka (5 yacos)

3 MexaHnyeckoe aBvxeHve. OTHOCUTENIbHOCTb MEXaHWYECKOTO ABMXKEHMS. 1
lNepemeLLlieHne, CKOPOCTb, YCKOpPeHue
PaBHOMepPHOE NPSAMONMHENHOE ABUXKEHME

5 PaBHOYCKOpeHHOe NPAMONVHENHOE [BUXKEHNE
CB060AHOE NajeHne. Y CKopeHne cBOGOAHOMO MafeHus.

6 5 e et A PeGoT A M ayuenne - . Ghow cnnora 1

7 KpviBonunHeiHoe aBvxeHWe. [BrXeHne MaTepuaibHON TOUKM MO OKPYXXHOCTY 1

dnHamuka (7 vacos)

8 MpuHUMN OTHOCMTENbHOCTU anunes. VHepumanbHble cucTembl oTcueTa. Mepsblii 1
3aKOH HbloToHa

9 Macca Tena. Cv:vma. MpuHUMN cynepnosvuum cun. BTopoi 3akoH HbtoToHa ans 1
martepuanbHOM TOUKM

10 TpeTuii 3aKoH HblOTOHA 415 MaTepuasibHbIX TOYeK

n 3aKoH BCEMUPHOTO TAroTeHns. Cuna TskecTw. MepBas KOCMUYeCKasi CKOPOCTb

12 Cuna ynpyrocTtn. 3akoH 'yka. Bec Tena

13 Cuna TpeHus. KoadduumeHT TpeHns. Crna conpoTMBIEHNSA NP ABMKEHUN Tena 1

B XXMAKOCTU UMK rase
14 MocTynatenibHOe ¥ BpalLaTe/bHOe ABVXXeHKe abCoMTHO TBepAoro Tena. MoMeHT 1



cuiiel. [Inedo cunbl. YcaoBus paBHOBECHS TBEPAOIO Tea

3axoust coxpanenusn ¢ mexanuke (6 uacos)

HMHy.]'IbC MaTepI/IaJIbHOfI TOYKH, CUCTEMbI MATCPUAJIBHBIX TOYCK. HMHy.]'IbC CHJIBI.

15 3aKOH COXpaHEeHUs UMITyJbca. PeakTHBHOE ABMKEHUE !

16 Pabora n MourHOCTE cuibl. KnHEeTHYECKas: SHEPTUS MaTePHATbHONW TOUKH. !
Teopema 00 M3MEHEHNH KMHETHUECKOH YHEPTHU

17 [TorenumnanpHas sHeprus. IloTeHanpHast sHEprus ynpyro neopMUpOBaHHONW |
npy>kuHbl. [loTeHIManbHas SHEPrusl Teaa BOIM3H MOBEPXHOCTH 3eMIIU
IToreHumanpHBIE 1 HEMOTEHINATbHBIE CUJIBI. CBsI3b PaOOThI HETOTEHINAIBHBIX

18 CHJI C U3MEHEHHEM MEXaHUYEeCKOW SHEPTrUU CUCTEMbI TeJl. 3aKOH COXPaHEHHs 1
MEXaHUYECKOH SHEPTrUn

19 JlaGopaTopuas padora Nel «HccnenoBaHue cBsizu pabOThI CHITBI ¢ U3MEHEHHEM |
MEXaHUYEeCKOM SHEePruu Tella Ha MpUMepe PacTSXKEHUs! PE3UHOBOIO XKIyTay

20 KonTponbHnasi padora no teme Nel «Kunemamuka. /Junamuka. 3axonst 1
COXPUHEHUA 6 MEXAHUKE)

MOJIEKYJIAPHASA ®U3UNKA U TEPMO/IMHAMMUMKA (24 gaca)
OcHO08bl MONEKYAAPHO-KUHemuuecKou meopuu (9 u)

21 OcHOBHbIE MOJIOKEHHUST MOJIEKYJIIPHO-KMHETHYECKOM Teopun. bpoyHoBckoe !
nskenne. npdysus

2 XapaxTep ABM)KEHUsI U B3aMMOJENCTBUS YacTHL] BelecTBa. Moaenu cTpoeHus !
rasosB, XMJKOCTEH U TBEPABIX Tel

23 Macca monekyn. Konnuectso Beuiectsa. [locTossHHas ABoragpo 1

24 Tennosoe pasHoBecue. Temneparypa u e€ usmepenue. [llkana temnepartyp |
Henbcus

25 Wneansusiii raz B MKT. OcHoBHoe ypaBHeHne MKT 1

26 AOcooTHas TeMIepaTypa Kak Mepa CpeHeH KMHETHUECKOW SHEPTHH ABIKEHHS |
MoOJIeKyJ. YpaBHeHue MeHaeneeBa-Knaneiipona

27 3akoH [lanbToHa. ['a3oBble 3akoHbL M30mpoLieccel B HA€aIbHOM rasze u ux |

rpapUIecKoe MpeCTaBICHIE




JlabopaTopHasi padora Ne2 «MccnenoBaHne 3aBUCUMOCTH MEKAY NapaMeTpamu

28 COCTOSIHUS pa3peKeHHOro raza» !
29 KonTpoabHasi padoraNe2 no teme «OcroGvl MOJIEKYIAPHO-KUHEMUYECKOU 1
meopuuy
Ocnoevt mepmoounamuxu (10 uacos)
BryTpeHHsIsI SHEPTHs TEPMOINHAMHYECKOW CUCTEMBI U CIIOCOOBI €€ N3MEHEHHSI.
30 Konmuectso TemnoTe! u padora. BHyTpeHH:s 3HEPTHS OMHOATOMHOTO HACATBHOTO 1
rasa
31 Bunap! Tennonepenaun 1
37 VY nenpHas TeMIOEMKOCTb BelecTBa. KomnuecTBo TemnoTe! npu Terionepeaaye. !
AnmnabaTHbIii poLecc
33 IlepBblii 3aK0H TEPMOAUHAMUKY U €T0 MPUMEHEHHUE K H30IPOLIECCaM 1
34 Heobparumocts npoueccos B mpupoae. BTopoii 3akoH TepMOIUHAMHUKH 1
35 IMpunuun nevicreusa u KII/{ TermnoBoil MammHbl 1
36 IMukn Kapno u ero KII1/] 1
37 Dkojoruyeckre mpodeMbl TEIIIOHEPTETHKU 1
38 Ob6obmaromuii ypok «MonekyisipHas ¢pusuka. OCHOBBI TEPMOAMHAMUKI 1
39 KonTponbHnasi padora Ne 3 no reme «Moitexyiapuan ¢usura. Ocuosot 1
MEePpMOOUHAMUKU)
Azpecamuvie cocmoanua eeuiecmea. Dazoevie nepexoowl. (5 uacoe)
40 [TapooOpazoBanue n koHAeHCcauus. McrapeHue u KuneHne 1
41 AOCONIOTHAST M OTHOCHUTENBHASI BIAXKHOCTh BO3yxa. HachImeHHbIi map 1
42 Teepmoe Teno. Kpucrammmueckue u amMmopgHbIe Tena. AHU3OTPOIHS CBOWCTB |
kpuctaiios. XXuakue kpucrasibl. CoBpeMeHHbIE MaTepUabl
43 [MnaBnenne u KpucTauM3anus. Y ieibHas TerioTa miasjierus. Cyonumanmst 1
44 YpaBHeHue TemioBoro dajganca 1
OCHOBBI JJIEKTPOJJMHAMMUKMH (22 yaca)
Inekmpocmamuxa (10 uacoe)
45 DNeKTpU3aLus Tel. DIEKTPUIECKUHU 3aps. J(Ba BUOA 3IEKTPUUECKHUX 3apsiIOB ‘ 1




IIpoBogHUKH, TUBIEKTPUKH U MONTYIPOBOJHUKU. 3aKOH COXPAHEHUS

40 3JIEKTPUYECKOTO 3apsizia !

47 Bzaumonercrsue 3apsnoB. 3akoH Kynona. TouedHbIW 31eKTpUUYeCKUH 3apsiz 1

48 HanpsxennocTs anexTpuueckoro nods. [IpuHnun cynepno3uumy 31eKTpUIeCcKix !
nosied. JInHuM HanpsKEHHOCTH

49 Pabora cui snexrpocrarrueckoro nojs. I[loreniman. PasHoCTh moTeHIIANOB 1

50 IIpoBOAHUKY U THUAJIEKTPUKH B BJIEKTPOCTAaTUYECKOM MoJie. JudaeKkTpuieckast !
MIPOHHULIAEMOCTb

51 dnexktpoeéMkocTh. KonnmencaTop. DeKTpoeMKOCTh TIIOCKOTO KOHIEHCATOPA. 1
DHeprus 3aps>KEHHOTO KOHeHcaTopa

52 KonTponbHnasi padora Ne 4 no Teme «Iiekmpocmamura» 1
IIpuHuun nefcTBus U NpUMEHEHHe KOHEHCATOPOB, KOMMPOBAJIbHOIO almnapara,

53 CTpYHMHOrO MpuHTEpa. DNEeKTpocTaTHYeCKas 3aluTa. 3a3eMiIeHue 1
3IEKTPONPHOOPOB

54 JladopaTopHas pabdora Ne 3 "M3mepenune 3neKTpOEMKOCTH KOHIeHcaTopa” 1

Hocmoannwtii 3rekmpuueckuii mok. Toxu 6 paziuunvix cpeoax. (12 uacoe)

55 DNeKkTpUUecKUil TOK, yCI0BHUs ero cylecTsoBanus. Ilocrosuubli Tok. Cuma Toka. ]
Hanpsxenne. Conporusnenue. 3akoH OMa i yuacTka Lenu

56 ITocnenosarenbHOe, NapajiebHOE, CMEIIAHHOE COEANHEHNE TPOBOIHUKOB. !
JlaboparopHas padora «M3yueHne CMEIAaHHOTO COSTMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOLITHOCTB 3JEKTPUUECKOro TOKa. 3akoH Jxoynsa-Jlenna 1
3axkon Oma st MONHOMH (3aMKHYTOH) anekTpudeckoi renu. Koporkoe

58 3aMbIKaHUE. |
JladopaTopuas pabdora Ne 4 «(M3mepenne IJIC UCTOUHHNKA TOKA U €O
BHYTPEHHETO CONPOTUBIICHHSD

59 DNeKTpOHHas MPOBOAMMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTUBIICHMUS !
METAJIJIOB OT TeMIlepatypbl. CBEpXNPOBOJUMOCTD

60 DnexkTpuueckuu TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyUKOB 1

61 [TonynpoBomHUKH, MX COOCTBEHHAsI M TPUMECHAsK TPOBOAUMOCTh. CBOKCTBA p— !

n-nepexoaa. IloaynpoBogHUKOBBIE TPHOOPHI




COJAEP)KAHUME OBYUYEHUSA

11 KVIACC

Paznen 4. daekTpoauHamMuka

Tema 3. Maznumnoe noie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTrosiHHble MarHWTHl. B3auMoaeiCTBHE MNOCTOAHHBIX MArHUTOB. MarHuTHOE
nosic. Bektop marHuTHOM wHAYKuWU. [IpUHIMO Cynepno3WiMM MArHUTHBIX TOJICH.
Jlunur MarHuTHOM uWHAyKIWU. KapTuHa JWMHWA MaArHUTHOW HWHAYKIUU TOJS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe nojie NMpoBOJHUKA ¢ TOKOM. KapTuHa JTUHUN MHAYKIMK MAarHUTHOTO
MoJisi JJIMHHOTO TMPsSMOr0 TMPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJHUKA,
KaTylku ¢ TokoM. OnbeiT Opcrena. BzaumoielicTBie MPOBOJAHUKOB C TOKOM.

Cuna AmMnepa, €€ MOIyJIb U HamlpaBJICHUE.

Cuna JlopeHua, €€ Moayib W HampaBjicHUE. J[BUKEHUE 3apsKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHOM noJie. Pabora cusiel JlopeHua.

SIBNeHHE BNEKTPOMArHUTHON MHAYKUMU. [I0TOK BEKTOpa MAarHUTHOW WHIYKIIHH,
DJIEKTPOJIBHXKYINAA CUJIAa MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHON MHAyKiuu Gapazaes.

BuxpeBoe snekTpuueckoe Tmosie.  ONEKTPOABMKYIIAA CWia MWHAYKIUU B
MIPOBOJHMKE, IBHXKYIIEMCS OCTYMATEbHO B OJTHOPOTHOM MarHUTHOM MOJIE.

[Tpasuno Jlenua.

WHnykTuBHOCTB.  fIBJ€HME  CAMOMHAYKUMH.  OJICKTPOJABMXKYILAS  CHJIA
CaMOUHTyKIIMH.

DHEprusa MarHUTHOTO TOJISI KAaTYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TMOJIe.

TexHuueckne yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHUE: OCTOAHHBIC MArHUTHI,
AJIEKTPOMArHUThI,  3JCKTPOJBUraTe/ib,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHYMY UHAYKIUK MAarHUTHOTO TIOJIA.

B3aumoneicTBre 1BYX TPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHa HA MOHBI JIEKTPOIUTA.

SIBNeHUE >IEKTPOMArHUTHOW UHAYKIIUY.

[Tpasuno Jlenua.



3aBUCHMOCTb 3JIEKTPOABUKYILECH CHJIbI MHAYKIMM OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SlBlieHME CaMOMHTYKIUH.

Yuenuuecxuii oxenepumenm, rabopamopivie pabomei

HN3yyeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

Hccnenosanmne nelcTBUA MNOCTOSIHHOTO MAarHUTAa HA PAMKY C TOKOM.

Hccnenosanue ABIEHUA SJIEKTPOMArHUTHON WHIYKIUH.

Pa3zaen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazZHumHble Kojebanua

KonebarenbHas cucrema. CBoOOIHBIC MEXaHUYECKUE KoJieOaHus4.
lNapmonnueckne koneOanms. [lepuwon, wactora, ammmryga u (daza koeOaHWH.
[IpyxuHHBIA MaATHUK. MareMaTHueCKUi MASTHUK. YPaBHECHUE TapMOHUUYECKUX
kojieOanuii. [IpeBpailieHre SHEPTUX MPU TAPMOHUYECKUX KOJICOAHUX.

Konebarenbnpiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUSA B
UJICAJILHOM  KOJE0ATebHOM  KOHTYpe. AHAJIOTUS MEKIY MEXaHHMUECKUMHU H
ANIEKTPOMArHUTHbIMU KoJjieOanusiMu. Gopmysia TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B
UJICAJILHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o0 3aTyXawlmx KojeOaHUsIX. BBIHYXACHHbIE MEXaHUUECKUE
Kojie0anus. PezoHaHnc. BeIHYK/IEHHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHHUS.

[Tepemennsiit Tok. CHHYCOMAANBHBIN MTEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYTHOE U IEHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HATIPSKEHUA.

Tpanchopmarop. [lpomsBoacTBo, mepemaya W TOTPEOJICHHE SICKTPUUCCKOM
SHEPruM. OKOJOTHYECKUE PHUCKA TpPH MPOU3BOJACTBE 3JIEKTpodHepruu. KymnbsTypa
WCIOIb30BAHUS JIEKTPOAIHEPTUU B MOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOWCTBA U MPAKTUUECKOE TPUMEHEHHE . FJIEKTPUUECKUN 3BOHOK,
TrE€HEPaTOp MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanme mapaMeTpoB  KojieOaTeNbHOW CHCTEMBI (NMIPY>KWHHBIA — WITH
MaTEeMaTHIECKAH MasSTHHK).

Habmoaenne 3atyxarmomuyx KojieOaHu.

Hccnenoanune CBONCTB BBIHYKICHHbBIX KOJICOAHUH.

Habmoaenne pezonaHca.

CBOOOHBIE HIIEKTPOMArHUTHBIE KOJICOAHU .

OcrutorpaMMbl  (3aBUCUMOCTH CHJTBI TOKA W HAMpPsHKCHUS OT BPEMEHW) IS
AJIEKTPOMArHUTHBIX KOJICOAHUA.

Pezonanc npu  MmOCAEAOBATEIbHOM  COCAWMHEHWM  PE3UCTOPA,  KaTYIIKH
WHyKTUBHOCTH U KOHJICHCATOPA.



Mojenbs TMHUYU 3JEKTPONEPEAAUH.

Yuenuuecxuii oxenepumenm, aabopamopivle pabomei

Hccnenoanne 3aBUCMMOCTH MEPUOJA MaJIbIX KOJICOAHUH Tpy3a HAa HUTU OT
JUTMHBI HUTU U MACChI Tpy3a.

Hccnenoanne nepeMEHHOTO TOKAa B LIEMU W3 MOCJIEAOBATEIbBHO COSIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60JIHbI

Mexanuueckue BOJIHBI, yciaoBus —pacnpoctpanenus. Ilepuoa. CkopocTh
pacnpocTpaHeHuss W JjuHa BoJiHbl. [lomepeuHble ¥ TPOJAOIBHBIE  BOJIHBI.
HUuTtepdepentus u qudpakius MEXaHUISCKAX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BoicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBI. YCJIOBUS M3JIyYEHUS HJICKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanms exktopoB E, B, V B snektpomaruutHO# BonHe. CBoiicTBa
ANICKTPOMArHUTHBIX BOJIH: OTPa)KCHWE, NPEIOMJICHHE, TMOJsIpyU3arus, Iu(paxius,
uaTepdepernus. CKOpOCTh AIEKTPOMArHATHBIX BOJTH.

[llkana >7€KTPOMArHUTHBIX BOJH. [IpUMEHEHHE BIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMITBI pAaIHOCBA3U U TEJICBUICHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HCHUE OKPYIKAIOIIEH CPEIbl.

TexHuueckue yCTPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE. MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPA3BYKOBAas JUArHOCTMKA B TEXHUKE U MEIULHHE, pajaap,
paguonpHEMHIK, TEJICBU30p, aHTeHHa, Teaedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPaHCHHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

KoneObmtoieecs Teno kak KICTOYHUK 3BYKA.

Habntonenue oTpakeHust U MPEJIOMJICHHAS MEXaHUYECKUX BOJIH.

Ha6monenune natepdepennnm n qudpakiini MEXaHWIECKUX BOJTH.

3BYKOBOH PE30HAHC.

Habntonenue cBsA3M rpOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOH W 4acTOTOM
KOJICOaHUH.

Hccnenoanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKECHHE, MPEIOMIICHUE,
noJyiapu3anws, mudpaxims, naTepdepeHns.

Tema 3. Onmuxka

['eometpuueckas onrtuka. [IpaMonuHEHHOE  pacnpoCTpaHEHUWE CBETA B
oaHOpOaHOMU cpeae. JIyu cBeTa. TodeuHbIH NCTOYHHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUsi cBera. llocTpoeHuwe H300pakeHU B
MJIOCKOM 3€pKajie.



IIpenomnenue cBeTa. 3aKOHBI TPEIOMIICHHUA CBeTa. AOCOIIOTHBIN TOKa3aTelNb
npenomiicaus. [lonHoe BHyTpeHHee oTpaxkenue. IlpenenbHbli  yrojg MOJHOTO
BHYTPEHHETO OTPAKCHMUS.

Hucnepcus ceeta. CnoxkHbil cocTaB Oeioro ceeta. Lger.

Cobuparoinue u paccenBaroiue JnH3bl. ToHkasd auH3a. POKYCHOE pacCTOAHUE U
onTUueckass cuja TOHKOW muH3bl. [locTpoeHue uzo0paxkeHud B COOHUpAOIIMX H
paccenBarolux JuH3ax. GopMysia TOHKON JIMH3bL. Y BEIUUCHUE, TABAEMOE JIMH30M.

[Tpenenpl NpUMEHUMOCTH FEOMETPUUECKON OMTUKHU.

BomroBas ontuka. Matepdepennms cBera. KorepeHTHbIC UCTOYHHKH. Y CIIOBHS
HaOMIOACHUS MAKCUMyMOB W MHUHUMYMOB B WHTEP(PEPECHIIMOHHON KApTHHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX NCTOUHHUKOB.

Hudpakmus ceeta. [udpakimonnas pemérka. YcimoBue HAOMIOAEHUS TIABHBIX
MaKCUMYMOB TIPH NAJCHUN MOHOXPOMATHYECKOTO CBETA HA AU(DPAKITUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue yCTPONCTBA M MPAKTUYECKOEC TMPUMEHEHUE. OYKH, JIyna,
¢doToanmapaT, TPOSKIMOHHBIN amnmapar, MUKPOCKOTII, TEJIECKOI, BOJOKOHHAS ONTHKA,
mupaknOHHAs PEIMIETKA, TTOSIPOU.

Jlemoncmpayuu

[IpsMonuHeiiHOE pacOpOCTpaHEHHWE, OTPAXKEHHWE U NPEJIOMJICHHE  CBETa.
OnTtrueckue npudopsI.

[TonHoOe BHYyTpeHHEE OTpakeHne. Mozenb CBETOBOAA.

Hccnenosanue cBONCTB H300paKEHUM B JIMH3AX.

Moaenn MUKPOCKOIIA, TEJIECKOTA.

Hab6monenune naTepdepenimm ceera.

Habmonenune nudpakimu ceera.

Habmoaenne aucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenune cnekTpa ¢ TOMOITBIO AU(GPAKITHOHHON PEIIETKH.

Habntonenue nosigprsalyu CBeTa.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

H3mepenure nokasaresna npeoMIeHUs CTEKIIa.

Hccnenosanue cBONUCTB H300paKEHUM B JIMH3AX.

Habmonenne aucrepcuu cBeTa.

Paznen 6. OcHOBBI cielAJIbHOI TEOPHH OTHOCUTEIbHOCTH

['paHuIel MPUMEHUMOCTH KJIACCHUYSCKOM MeXaHWKH. [locTynaTel crnenmanbHOM
TEOPHUH OTHOCHTCIBHOCTH. HMHBAPHAHTHOCTh MOJYJSA CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DUHINTEHHA.



OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. J3aMEJICHUE BPEMEHHU W COKpAICHHUE
JUTHBI.
DHEprusa U UMNYJIbC PEIATUBUCTCKON YACTHIIBI.

CBsi3b MacChl C SHEPrued M UMIYJIbCOM PEIATUBUCTCKOM YaCTHUIbl. DHEPrud
TOKOS.

Pa3nen 7. KBantoBas pusuxa

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsa3u sHEeprum (OTOHA C €r0 YAaCTOTOW. DHEPTHS U
UMITYJIbC (pOTOHA.

OtkpeiTie 1 uccinenosanne ¢orordpdekra. Ompite A. I'. CroneroBa. 3aKoHBI
dbotordpdexra. VYpasnenme OunmrteitHa s orodddexra. «KpacHas rtpaHHIIA»
dhororddekra.

JNasnenue ceeta. OnbiThl I1. H. JIebeaena.

XHUMHUYECKOE NEUCTBUE CBETA.

Texnnueckne ycTpoiicTBA ® TPAKTHUECKOE TMPUMEHEHHE. (OTOIIEMEHT,
dhoTomaTumk, comHeuHas Garapes, CBETOANO/.

Jlemoncmpayuu

®otordpdekT Ha yCTaHOBKE ¢ IMHKOBOM IJTACTHHOM.

HccnenoBanme 3akoH0B BHEMHETO (poTodrddexra.

Ceetonuos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmbITel Pesepdopna 1o paccesHHIO o -YacTHII.
[Tnanerapnas moxenb aroma. Iloctymatel bopa. M3nydenue u mornomenrne (pOTOHOB
MpU MEPEX0/ie aToMa C OJHOTO YPOBHS »HEpPruu Ha npyroil. Buasl cnektpos. Cnektp
YPOBHEH SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa uvactuil. Bomabsl ge bpoima. KopnyckynspHo-BOJTHOBOMN
Ty aJIi3M.

CHOHTAHHOE U BBIHYKJICHHOE U3JTYUEHHE.

TexHuueckne yCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: CIEKTPAIbHBIA aHau3
(CTIEKTPOCKOIT ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue JIMHBL BOJIHBI J1a3epa.

Habntonenue nuHeHYaThIX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yuenuuecxuii oxcnepumenm, rabopamopruvie pabomoi



Habntonenue nuHeityaToro cnekrpa.

Tema 3. AmomHuoe a0po

OKCIEPUMEHTBI, JOKA3bIBAIOIIUE CJIOXKHOCTh CTpoeHus aapa. OTKpbITHE
paauoakTuBHOCTH. OmbITel Pe3epdopna mo ompeneneHuto coctaBa pagdO0aKTHBHOTO
usnmydenns. CoiicTBa anbda-, OeTa-, ramMma-u3IydeHuss. Brusgane paanoakTUBHOCTH
Ha JKUBbIC OPraHU3MBbl.

OtkpeiTue TipoTOHAa W HelTpoHa. HykionHas wmoxens sapa [elzenOepra—
Heanenko. 3apsan sapa. MaccoBoe unciio sapa. M30Torsl.

Anbda-pacnan. DISKTPOHHBIM W MO3UTPOHHBIM OeTa-pacnazn. ['amMmMa-m3aydeHwue.
3aKOH PaJAMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKIIOHOB B siape. Snepubie cuitbl. JledexT Mmacch aapa.

S nepHbie peakumu. /leneHne U CUHTES AIEP.

SAnepnsiit peaktop. TepmosaepHsbiii cunTe3. [IpodaeMbl U NEPCHEKTUBLL SAECPHOM
SHEPreTUKU. DKOJIOTHUUECKUE ACTICKThI SIACPHOM SHEPTETHUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOAEHUA U PETUCTPALMU FJIEMEHTAPHBIX YACTHII.

OyHaaMeHTaIbHbIC B3aUMOACHCTBUA. EAMHCTBO (przndeckoii KapTHHBI MHpA.

TexHuueckne yCTPOMCTBA M MPAKTHUYECKOE MPUMEHECHHE: J03UMETP, Kamepa
Bunibcona, siaepHbiil peakTop, aromHas 6omoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHIL.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

HccnenoBanme TpekoB 4acTHIL (11O TOTOBBIM (oTorpadusm).

Pa3zgen 8. DjiemeHTHI acTPOHOMUM U ACTPOPU3NKHU

Otanbl pa3BUTUA acTpPOHOMUU. [IpuKIaqHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3pHoro HebOa. Co3pe3aus, sSpKUe€ 3BE3bI, IJIAHETHI, WX BUIUMOE
JBH)KCHUE.

Conneunas cucrema.

Connne. ConneuHas akTMBHOCTh. McTounuk sHeprun ComHia U 3BE31. 3BE3IMI,
WX OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CHEKTPaJbHbINA KJIAcC — CBETUMOCTHY.
3BE3/1bI TJIABHOW MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb) JIJis 3BE3]
[JIABHOM  MOCHEA0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBIC
MPECTABCHUS O MPOUCXO0XKIACHUM U 3BOJTIOLMK COJIHIIA U 3BE3/]. DTallbl dKU3HU 3BE3I.

Mrneunsiit [Iyte — nHama [amaktuka. llonoxxenue u nBukenue CojiHIA B

['anaktuke. Tunsl ranmaktuk. Pamguoramaktukun u kBazapbl. UEpHBIE OBIPBI B sSApax
TajaKTHK.



Bcenennas. Pacumpenue Bcenennoi. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bonbmoro B3peiBa. PenukTOBOE M3MydeHUE.

MacmtadHas cTpykrypa Beenennoi. MeraranakTyka.

Hepeménnbie mpodieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HabOntonennss HEBOOPYXKEHHBIM T[J1a30M C KCIHOJIb30BAHUEM KOMIBIOTEPHbBIX
MPUJIOKEHU M TSl ONIPEACIICHUS TTOJIOKEHU ST HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3a1sl CEBEPHOTO MOMYIIAPUS U TPKUEC 3BE3BI.

Habmoaenns B teneckon JlyHsl, mnanet, Miaeunoro [1yTu.

Oo6o01maoiee MOBTOpeHNe

Ponp pu3nku 1 acTpOHOMUH B SKOHOMHUYESCKOM, TEXHOJIOTHUSCKOH, COIHaIbHON 1
ATUYECKON cepax MeaTeTbHOCTH UYeIOBEeKa, POJIb U MECTO (PM3WKH W aCTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTWUHE MUpa, Pojb (pu3mdeckoit Teopum B (PopMUPOBAHUH
MPEACTAaBIICHANH O (PU3UUECKON KapTUHE MUpa, MECTO (PU3MUECKONW KApTWHBI MUpPa B
00l1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX PEACTABICHHUI O MPUPOJIE.

MesknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usmku 06a3zoBoro ypoBHsS B 11 Kimacce ocCymecTBiaseTcss ¢
YUETOM COAEPIKATEIbHBIX MEKIIPEIAMETHBIX CBA3ECH ¢ KypcaMu MaTeMaTUKX, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie  nousmusi, CBS3aHHBIE C W3YYEHUEM METOJO0B HAYUYHOIO
MO3HAHWA: ABJICHUE, HAyUHbIH (hakT, TUNOTE3a, (PU3NUECKAsT BEIMUMWHA, 3aKOH, TCOPHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPAaBHCHHUM, TPUTOHOMETPUUECKHAC (PYHKIMH:
CHHYC, KOCHUHYC, TAHIC€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M WX MNPOCKLUMM HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB, MPOU3BOJHBIC
ANIEMEHTAPHBIX (PYHKIWHA, MPU3HAKKU MOJ00WS TPEYTrOJIbHUKOB, ONMPEACICHHIE TIOMIATH
mIockuX (puryp u 06bEMa TeI.

buonocus: 3neKTpUUYECKUE ABJICHUS B )KMBOW PUPO/JIE, KOJECOATEIbHbIE JBUKCHUS
B JKABOW TIPUPOAE, ONTHUYECCKHUE ABJICHUS B YXUBOW MPUPOAEC, ACUCTBUE paadalliv Ha
YKUBBIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPBIX TEJT,
MEXaHWU3Mbl 00PA30BaAHUA KPUCTALIUUECKON PEIIETKHU, CIEKTPAJIbHBINA aHATU3.

l'eoepachusi: MarHUTHBIC TIONIOCA 3€MJTH, 3aJICKH MArHUTHBIX Py, (GOTOCHEMKA
36MHOW MOBEPXHOCTH, MPEICKA3ZAHUE 3EMJICTPSICCHUI.

Texnonocus:  NWHAW  DJIEKTPONEPENAdY, TEHEPATOP NEPEMEHHOIO0  TOKa,
3JEKTPOJIBUTATENb, MHAYKINOHHAA MeYb, Paaap, PaAUONPUEMHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-meub, TPOEKIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA, COJIHCYHAsS
Oatapes.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yuebHoro mnpeamera «®dusznkay Ha yYpPOBHE CpeIHEro OOIIero
oOpa3oBanna (0a30BBI YPOBEHB) MODKHO OOECIEUYUTHh JOCTHIKEHUE CICAYIOMUX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEILHBIX PE3YIHTATOB.

JINUHOCTHBLIE PE3YJIbTATHI
JIn4HOCTHBIE PE3YIbTaThl OCBOEHUA YueOHOro mnpeamera «Du3nKa» JOJKHbI

OTpakaTb  FOTOBHOCTb W CHOCOOHOCTh  OOYYAlOIUXCA  PYKOBOJCTBOBATHCS
chopMupoBaHHOKM BHYTPCHHEH IMO3HMIUEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUCHTALINH, MMO3UTHBHBIX BHYTPEHHHX yOeXKACHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM LIEHHOCTAM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OMbITA
M ONbITa JEATEJIbHOCTA B TMPOLIECCE peanr3alid  OCHOBHBIX  HAIPABJICHUH
BOCIIUTATEIIBHOM E€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKMAAHCKOW TO3WIHHM OOYYArOIIETOCAs KaK aKTUBHOTO H
OTBETCTBEHHOTr0 YJICHA POCCUICKOro 00IIECTBA;

MPUHATHE TPaJIULIMOHHBIX 00I11€YET0BEYECKHUX T'YMAaHUCTHUYECKUX 151
JEMOKPATHYECKUX LIEHHOCTEN,

FOTOBHOCTh BECTH COBMECTHYIO [JEATEJIBHOCTH B HHTEpPEcax TIPakIaHCKOIO
00l1lecTBa, Y4aCTBOBATh B CAMOYIIPABJCHUH B 00pAa30BaTEIbHON OpraHu3ailuu;

YMEHHUE B3aUMOACHCTBOBATH C COLMATIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX
(byHKIIUSIME ¥ HA3HAUCHHEM

TOTOBHOCTH K TYMAHUTAPHOM U BOJIOHTEPCKOMN AEATEIIBHOCTH,

2) NaTpUOTHYECKOIr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCHUCKOM IPaXkIaHCKOM MACHTHYHOCTH, TaTPHOTH3MA,

LEHHOCTHOE OTHOILIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUCCKOTO MTOBEICHNUS,

CIIOCOOHOCTh OLICHUBATh CHUTYAllMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYACh HA MOPAJbHO-HPABCTBEHHBIC HOPMBI W LEHHOCTH, B TOM YHCJE B
JEATENBHOCTH YUEHOI O,

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIIUTAHUS



3CTETHYECKOE OTHOLICHWE K MHPY, BKJIKOUAS 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIEro Pu3ndeckoit HayKe;

S) TpyaoBoro BocnuTtaHusi:

WHTEPEC K pasnuuHbiM cepam mpodheCCHOHANBHONW ACSITEILHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHME COBEPINATh OCOZHAHHBINA BHIOOP Oymyrieit
npodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpa3oBaHMIO B 00JacTH
(hM3MKK HA TIPOTSHKEHUN BCEH KU3HU,

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh  AKOJIOTHUECKOW  KYJIBTYPHl, OCO3HAHHWE TJI00AIBHOTO
XapaKTepa 3KOJOTHUECKUX NpoOiIem;

IUIAHUPOBAHUE W OCYIICCTBJIICHUE JICUCTBUMA B OKPYXKAIOIIEH CpPele HA OCHOBE
3HAHUA LENEH YCTONYMBOTO PA3BUTHSA YEIIOBEYECTBA,

PaCIIMPEHUE OMBITA ACATEIIBHOCTH SKOJIOTHUECKOW HAIMPABJICHHOCTH HA OCHOBE
UMEIONAXCS 3HAHWM 10 (Pr3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HUECKON HAYKH,

OCO3HAHMWE LIEHHOCTH HAYYHOM NIEATEIBHOCTH, TOTOBHOCTH B MPOLECCE U3YUYCHUS
(M3UKKH  OCYIIECTBIIATh  MPOEKTHYIO W HCCICAOBATEIBCKYIO  JCSITEIBHOCTh
WHIWBUYAJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3VJIbTATDBI

ITo3zHaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBHUSA
ba3oBbie Jiornueckue aeicTBUS:
CaMOCTOSATEILHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIEMy, pacCMaTPHBATh
€€ BCECTOPOHHE,
OMpPEACATh IEIHU JCATEIBHOCTH, 3aJaBaTh MapaMeTpPbl M KPUTEPUH HX
JIOCTHIKEHHS,
BBISBIIATh 3aKOHOMEPHOCTH M NPOTHBOPEUHSA B PACCMATPHUBACMBIX (DH3HUCCKUX
SIBJICHHSX
pazpabaThiBaTh IUIAH PEIICHHS MPOOJeMbl € YUY€TOM aHajau3a HMEIOIIUXCS
MaTepHaIbHbIX 1 HEMATEPHUaJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YJbTATOB
1IEJISIM, OIICHUBATh PUCKH TOCIIEACTBUIN AEATEIHHOCTH,
KOOPJAWHHUPOBATh U BBHIMIOJHATH PadOTy B YCIOBUSX PEAIbHOTO, BUPTYAIbHOIO U
KOMOHMHHUPOBAHHOT'O B3aUMOICHCTBHUS,



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

ba3oBbie uccienoBaTe/IbCKUE NeHCTBHS

BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOUEBBIMUA TOHATHSAMHA W METOJAaMH
(pm3rUecKol HayKH,

BJIAJCTh HABBIKAMHU YyUE€OHO-HCCIIEOBATENIHCKON W MPOSKTHON AEATCTLHOCTH B
obnmactT (pU3WKH, CMOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOATEIBHOMY TIOWCKY
METO/JOB PEIICHUS 3amad (PU3AUYECKOTO COACPKAHWA, TPUMCHCHHIO Pa3IAYHBIX
METO/IOB TTO3HAHNUS,

BJIAJACTh BHWAAMHM JIEATEIBHOCTH TIO TONYYSHUIO HOBOTO 3HAHUA, €T0
WHTEPIPETANAN, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CHUTYAIHSIX,
B TOM YHCJIC TIPH CO3IaHUH YUCOHBIX MMPOCKTOB B 00J1aCTH (DHU3UKH,

BBISIBJISITh  MIPUIUHHO-CIIC/ICTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh  3ajady,
BBIJIBUTATh THTIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI IS J0KA3aTeIhCTBA CBOUX
YTBEP>KICHUMN, 32/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS,

aHATM3UPOBATH TOJYUYEHHBIC B XOJE PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTHUECKH
OIICHUBATh X IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSAX,

CTaBUTh W (HOpPMYTUPOBATh COOCTBEHHBIE 3amaul B  0Opa30oBaTEIbHOM
JEATENHHOCTH, B TOM YUCJIC IPH U3YUCHUH (DUBUKH,

JIaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHBATh IPUOOPETEHHBIN OTIBIT,

YMETh TEPEHOCHUTh 3HAHUA N0 (U3MKE B  MPAKTHYECKYI0  00JacTh
KUHEIEATECTHHOCTH,

YMETh MHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, TIPE/UTaraTh OPUTHHAIBHBIE TIOIXOIbI U PEIICHNUS,

CTaBUTH IPOOJIEMBI ¥ 33/1a4H, JIOMYCKAIONNAE aTbTePHATUBHBIC PEIICHMS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBHIKAMH TIOJydeHHUs WHGOpMau (HU3NIECKOTO COACPKAHUSA W3
WCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIICCTBIATh TOWCK, aHAJW3,
CHUCTEMATH3alAI0 W WHTEPIpPETAi0 WHGOPMAIMK PA3IMYHBIX BHIOB ©  (opm
MIPEICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(POPMATINH;

WCITIOJIB30BAaTh CPEACTBA HH(MOOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B
pEIICHAY KOTHUTHWBHBIX, KOMMYHWKATHBHBIX MW OPraHW3alMOHHBIX 337ad ¢
coOmoicHueM TpeOOBaHWM  SPrOHOMHUKH, TEXHHUKH  O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, MPABOBBIX M OSTHUYCCKUX HOPM, HOPM HH(OPMAIMOHHON
0€30MacHOCTH,

co37aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUSA B PA3IMUHBIX (hopMarax ¢ yd&ToMm
Ha3HAUCHWA WH(OpPMAIMU W TEJCBOH ayIWTOPWH, BHIOWpaAs ONTHUMAIBHYIO (opmy
MIPE/ICTABIICHAS W BU3yaJTA3AITIH,



KoMMyHHKaTHBHbBIE YHUBEpPCAJbHbIE YUeOHbIE TeliCTBHS:

OCYHIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKH M BO BHEYPOUHOH JACATEIIHBHOCTH,

pacIio3HaBaTh MPEAMOCHUIKH KOH(IMKTHBIX CUTYaIlHi U CMSITYaTh KOH(IUKTHL,

Pa3sBEPHYTO M JIOTUYHO WM3JIararb CBOK TOUKY 3PEHHUA € HCIIOJIb30BAHUEM
A3BIKOBBIX CPEICTB,

IOHUMATh W HCHOJIB30BATh IPEUMYLIECTBA KOMAHJIHOM W HWHIAWBUIYAJIbHOH
padoThI;

BHIOMpaTh TEMATHKy W METOAbl COBMECTHBIX JCUCTBUH ¢ Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKAOT0O YJIEHA KOJUIEKTUBA,

NPUHUMATh  LEJAW  COBMECTHOM  JEATEIIbHOCTH, OpPraHu30BBIBATH U
KOOPAWHUPOBATh JICUCTBHASA TI0 €€ JIOCTHXKEHUIO. COCTaBJIATh IUIAH JICUCTBUU,
pacnpenensaTh Pojd ¢ Y4Y4E€TOM MHEHHMH YYaCTHUKOB, OOCYXOaTh Ppe3yJibTaThl
COBMECTHOM padoThl;

OLICHMBATh KAu€CTBO CBOEr0 BKJIAJA W KAXKJOr0 YYACTHMKA KOMaHAbl B OOIIWIMA
PE3yAbTAT MO pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE  TIPOEKTHI, OLEHWMBATh MJAEU ¢ MO3ULUMH HOBHU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAUUMOCTH,

OCYIIECTBIIATH MO3UTUBHOE CTPATETMUECKOE TTOBEACHUE B PA3JIMUHBIX CUTYaLUAX,
MPOSIBIISITH TBOPUECTBO W BOOOPAXEHUE, ObITh HHUITHATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBJIATh TMO3HABATEIBHYIO JEATEIbHOCTh B 00JIaCTH
(hM3UKK ¥ aCTPOHOMUH, BBISIBJISATH MPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIAH PELICHUS PACUETHBIX M KAUECTBEHHBIX 3a7a4,
IJIAH BBIMOJIHEHUS TMPAKTHUYECKOW PadoThl C YU€TOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsM;

paclupATh paMKH yueOHOTO MPEeIMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIA;

JelaTh  OCO3HAHHBIM  BHIOOP, apryMeHTHpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCThH 32 PEILICHHUE,

OLICHUBATh NPUOOPETEHHBIN OMBIT;

crocoOCcTBOBATh (POPMHUPOBAHHUIO W IIPOSBJICHHIO APYIUIIMA B 00JIacTH (DH3UKH,
MOCTOSTHHO TIOBBIIIATh CBOMH 00pa30BaTEIbHbBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAllMsM, BHOCHUTb KOPPEKTHUBBI B AEATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LICIIAM,

BJIAJCTh HABBIKAMM TO3HABATEIBHON peIeKCHHA KaK OCO3HAHUS COBEPIIACMBIX
JIEUCTBUHM U MBICIIUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM,

UCIIOJTB30BaTh TPUEMBI peIeKCHH AJIA OICHKA CUTYaIldd, BBIOOpAa BEPHOTO
peLICHUS,

YMETh OLECHUBATh PUCKA K CBOCBPEMEHHO TMPUHUMATh PEMICHUS MO0 WX
CHIKCHUIO,

MPUHUMATh MOTHUBBI W APTYMEHTHl JAPYIMX TMPU aHAIU3€ PE3YyJIbTAaTOB
JNEATENIBHOCTH,

MPUHUMATH CE0s1, MOHUMAA CBOU HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI W APTYMEHTBHl JPYTMX TPH aHAJM3E Pe3yJIbTATOB
JNEATENIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKHU.

B mponecce AOCTMKEHWS JIMUHOCTHBIX PE3YJABTATOB OCBOCHUS MPOrPaMMBI IO
¢uzuke I ypoBHS  cpemHero  obmero  oOpasoBaHMs Yy  OOyYarommxcs
COBEPILICHCTBYETCS 3MOLMOHAJTbHBIN WHTEIIJICKT, MPEANOIAraro i
c(hopMUPOBAHHOCTS:

CaMOCO3HAHMS, BKJIIOUAIOIIETO CHOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHWME, BWJICTh HAMpPaBJICHUSA Pa3BUTHSA COOCTBEHHOW SMOIMOHAIBHOW Cdephl,
ObITh YBEPEHHBIM B CE0E;

CaMOpPETYJIMPOBAHMS, BKIIIOYAKOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32  CBO€  TOBEJEHUE, CHOCOOHOCTh  AQAANTUPOBATHCA K
AMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBIIATh TMOKOCTh, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAKOIICH CTPEMIICHHE K JIOCTHXKEHUIO LEA W
yCIeXy, ONTUMHU3M, WHHIMATHBHOCTb, YMEHHME JE€HCTBOBAaTh HCXOAA W3 CBOMX
BO3MOHOCTEH,

AMIATHH, BKIIOYAKOUIEH CIMOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YAUTHIBATh €r0 MPU OCYIIECTBACHUH OOIICHUS, CHOCOOHOCTh K COUYBCTBUIO H
COMNEPEIKUBAHUIO,

COIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CMOCOOHOCTh BBHICTPAMBATh OTHOILICHUS C
JPYTHMH JTIOABMH, 3a00TUTHCA, TIPOSIBJISITH MHTEPEC W pa3pemiaTh KOH(PIUKTHI.



INPEAMETHBIE PE3YJIbTATbBI

K xoHny oOyuenus B 11 kjiacce mpeaMeTHbie pe3yiabTaThl Ha 0a30BOM yPOBHE
JIOJKHBI OTPaXkaTh C(hPOPMUPOBAHHOCTH y OOYUAIOMAXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab W MecTo (u3MKku B (POPMHUPOBAHUH
COBPEMEHHOMW HAYYHOM KAPTUHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUM, B MPAKTUUYECKOW JEATENBHOCTH JIOAECH, LEJTOCTHOCTh W €IUHCTBO
(hm3rUecKol KapTUHBI MUPA,

YUHUTHIBATH TPAHUIHI TPUMEHEHUS M3YUECHHBIX (DU3UUECKUX MOJENCH. TOUCUHBIN
ANEKTPUUCCKUH 3apsAJl, Tyd CBETA, TOUCUHBIH HCTOYHUK CBETA, A/ICPHAS MOJIETh aToMa,
HYKJIOHHAs MOJIETh aTOMHOTO A/pa MPH PEIICHUN (PU3UICCKUX 3371,

pacmno3HaBaTh (U3WUYECKUE ABJICHUA (MPOLECChI) M OOBACHATH WX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMUKA W KBAaHTOBOW (PM3WKH: 3JIEKTpUUECKass TPOBOAUMOCTD,
TEMJIOBOE, CBETOBOE, XWMHYECKOE, MarHUTHOE JCWCTBHS TOKA, B3aWMOICHCTBHE
MarHuTOB, SJICKTPOMArHUTHAS WHAYKITUS, TEHCTBUE MAarHATHOTO TTOJISI HA TIPOBOTHUK C
TOKOM W JBWUXKYIIAWCA 3apAnd, OSJACKTPOMArHWTHBIE KOJeOaHWUS ®  BOJIHBI,
MPAMOJIMHEWHOE PaCpPOCTPAHEHUE CBETA, OTPAXKECHHUE, MTPEIIOMJICHHE, HHTEPPEPECHITHS,
mudpakiig W TOJSIpU3AIUsS CBETA, MUCTIEPCHS CBeTa, (POTOAIEKTpUUeCKruid ddexT
(dotordexT), cBeTOBOEC AaBICHWE, BO3HWKHOBEHHWE JIMHEHMUATOTO CIIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAA W NCKYCCTBCHHAS PAJIMOAKTHBHOCTD,

OTMCHIBATh W3YUYEHHBIC CBOWCTBA BEMIECTBA (DJIICKTPHUECKHUE, MArHUTHBIC,
ONITHYECKHE, SICKTPUUSCKYIO MPOBOJAUMOCTh PA3IMUHBIX CPEA) U DJIEKTPOMArHATHHIE
ABJICHAA (ITPOIIECCHI), UCTIONB3YS (PM3MUCCKUE BEITMUMHBIL. AJICKTPHUSCKHH 3apsij, CHjia
TOKA, OJJICKTPUYECKOE HANPSIKCHHUE, JJICKTPUUECKOE COMPOTHBJICHUE, PA3HOCTh
MOTCHIMAJIOB, AJICKTPOABMXKYINAsA CHila, paboTa TOKa, WHAYKIWAA MarHUTHOTO TOJI,
cmia Awmriepa, cwia JlopeHna, WHIYKTUBHOCTh KATYIIKH, SHEPTHS SJEKTPHUCCKOTO U
MarHuTHOTO TIOJICH, TIEPHUOJ] U YacToTa KojeOanwii B KoeOaTenbHOM KOHTYPE, 3aps/l U
CHJIa TOKa B TIPOIECCE TAaPMOHMYECKHUX JJICKTPOMArHUTHBIX KojeOanwid, (hoKycHOE
pPacCTOSIHME MW ONTHYECKAasd CWIa JIWH3BI, TMPH ONKWCAHWHM TPABWIHHO TPAKTOBATh
(hm3UUeCKHii CMBICIT UCITOJIB3YEMbBIX BEJIMUWH, UX 0003HAUCHHS W €AMHHMIIBI, YKA3bIBATh
(hopMyIbl, CBA3BIBAIONTHE JAaHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BETMIUHAMU,

OTMCHIBATh M3YUCHHBIC KBAHTOBHIE SABJICHUS W MPOTIECCHI, UCTIONB3YS (PM3HUECKHC
BEJTUUMHBI, CKOPOCTHh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA,
SHEPTUA ¥ UMITYJIbC (POTOHA, TIEPUOT TTOTypacaja, YHEPTHA CBA3M aTOMHBIX SEp, MPH
OTMCAHWK TIPABUJIBHO TPAKTOBATh (DM3MUECKHH CMBICT HMCIOIB3YEMBIX BEJIMYMH, WX
0003HAUEHUS W €IMHUIIBI, YKA3bIBaTh (POPMYJITBI, CBSA3BIBAIONINE NAaHHYIO (QPH3HUECKYIO
BEJUUHMHY C IPYTHMH BEJIMUMHAMHA, BEIYUCIIATH 3HAUCHUE (PU3NUECKON BETMUMHBI,



aHANM3UPOBATh (PU3UUECCKUE TIPOIIECCHl W ABJICHUA, HCTHONB3Yd (DU3HUECKHE
3aKOHBI W TIPUHIMWIEI: 3akoH OMa, 3aKOHBI TOCJIEAOBATEIRHOTO W MapaLUICIIEHOTO
COCIMHCHHUS TPOBOMHHUKOB, 3akoH JIkoyma—JleHma, 3akoH 93JE€KTPOMArHATHOMN
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PACIPOCTPAHEHUA CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI TIPEJIOMJICHHAS CBETA, ypaBHeHUE DHIITEHA M1 poTosrddexra, 3aKoH
COXpPAHCHHWS  HDHEPTWW, 3aKOH COXPAaHCHHWS  HWMIYJbca, 3aKOH  COXPAHCHUS
ANEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAHEHHST MacCOBOTO UMCIa, TOCcTynarhl bopa, 3akoH
PaAMOAaKTHBHOTO pacmaaa, MPyU STOM Pa3judarTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA,
€r0 MaTeMaTHIECKOE BHIPAXKEHUE U YCIOBHUSA (TPAHUIIBI, 00IACTH ) TPUMEHUMOCTH,

OTIPENIENATh HAMPABJIICHHE BEKTOPA WHAYKIIMA MArHATHOTO TIOJIS TIPOBOJHHUKA C
TOKOM, CrJTbl AMTiepa u cuisl Jlopenta;

CTPOUTH W OMHCHIBATh M300pPaKEHUE, CO3MaBAEMOE TUIOCKUM 3€PKajiOM, TOHKOH
JIMH30M;

BBITIOJTHATH SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UUCCKUAX SBJICHUH M MPOIECCOB
C WCIOJIb30BAHWEM TIPSAMBIX M KOCBEHHBIX HM3MEPEHHM: TPH STOM (POpMyIupoBaTh
npoOieMy/3agady M TUMOTE3y YUeOHOTO HKCIIEPUMEHTA, COOMpaTh YCTAHOBKY W3
MPETOKEHHOTO 000PYI0BAHUS, POBOIATH OTBIT U (DOPMYTUPOBATH BHIBO/IHI,

OCYHICCTBIISTH TIPSIMBIC M KOCBEHHBIC M3MEPEHUS (PU3NUECKAX BEJTUINH, TIPA STOM
BHIOWPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIE METOJIBI
OLICHKH NOTPELIHOCTEN U3MEPEHU,

WCCJIE0OBATh 3aBUCUMOCTH (DPM3WUECKUX BEIMYMH C HCIOIB30BAHUECM TPSIMBIX
W3MEPCHUN: TPH HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIHTATHI
MOJTYYCHHONW 3aBUCHMOCTH (PM3UUECKUX BEIWUYWH B BHAC TAOMUIl U rpadvKoB, AEIaTh
BBIBOJIBI TIO PE3YJIbTAaTaM HCCIICIOBAHNS,

coOmoath mpaBuiia 0€30MacHOrO TPyJda MPHU TPOBEASHUM MCCIACIOBAHUN B
pamMkax y4eOHOTO OSKCIEPUMEHTa, Y4YCOHO-UCCICAOBATCIBCKOW ©  TPOSKTHOU
JEATENBHOCTH C WCMOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB H J1a0OPaTOPHOTO
000pyI0BaHUA,

pemarh pacuéTHHIE 3a7aud C SBHO 3aJaHHON (PU3UUECKON MOIEIBIO, UCIONIb3Ys
(pm3uueckre 3aKOHBI W TIPHWHIIAIBI, HA OCHOBE aHAjW3a YCJIOBHS 3a1adydl BHIOWPAThH
(pM3UUeCKyI0 MOJEIb, BBIACIATh (PU3WUECKUE BEIMUYMHBI M (DOPMYJITBI, HEOOXOIUMBIC
JUIsl €€ PpeIICHWA, TPOBOAWTH PACUETHl W OICHUBATH PEATBHOCTh TMOTYYECHHOTO
3HAUEHUA (PU3NIECKON BEITMUNHEI;

pemarh KAueCTBEHHBIEC 3a7aud. BBHICTPAMBATh JIOTMUECKH HEMPOTHBOPESUUBYIO
IEMOYKY PACCyXJICHWA C OMOPOW Ha W3YyUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
(bM3UYECKHE SBICHUSA,

WCIOJTB30BaTh TPU PENICHUHM yYeOHBIX 3a/1a4 COBPEMEHHbIE WH(OPMAITMOHHBIC
TEXHOJIOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HMHTCPIPETAMH W TPEACTABIICHUS



yueOHOW W HAYYHO-TIOMYJAPHOW WH(OpPMAIUU, TMONMYYSHHOW W3  Pa3THIHBIX
WCTOYHHUKOB, KPUTHUECKH aHATM3UPOBATH MOTYyIaeMy0 HH(HOPMAIIHIO,

OOBSCHATh MPUHLIMMBI JSHCTBUS MAIlMH, MPUOOPOB U TEXHUUECKUX YCTPOMHCTB,
pasnuaTh yCI0BUA UX O€30MACHOTO UCTIOJIb30BAHUS B MOBCEAHEBHOM KU3HMU,

MPUBOJNATHh TPHUMEPHI BKJIaJla POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBACHEHUE MPOLIECCOB OKPYIKAOIIETO MUPA, B PA3BUTUE TEXHUKH
WA TEXHOJIOTHH,

HCIOJTB30BaTh TEOPETHUECKUE 3HAHWUA TO (PU3WKE B TOBCEIHEBHOW JKWM3HHU IS
obecrnieueHusi 0€30MAaCHOCTH TMpU OOpalieHuu ¢ npudopaMu MU TEXHUUECKUMH
YCTPOMCTBAMH, ISl COXPAHECHUS 3J0POBbS WU COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEAE,

pabotath B Trpynmne ¢ BHIIOJHEHUEM PA3JIUYHBIX COLMUAJBHBIX POJICH,
MJIAHUPOBATh PabOTy TPYIINbI, PalMOHAIBHO PACMpeNeisaTh OO0A3aHHOCTH U
IJTAHUPOBATh JCATEIBHOCTh B HECTAHMAPTHBIX CUTyalUAX, AIACKBAaTHO OLICHUBATHh
BKJIQ/] KQXKJIOTO U3 YYACTHUKOB T'PYIIbI B PELICHUE paccMaTpUBaEeMOi poOIEMBbI.



TEMATWYECKOE MNJ1IAHNPOBAHWE

[MpaKTuyeckue

KonunuyecTBO 4Yacos
Ne
HaunMeHoBaHue pa3fenoB U TeM MpOrpamMmmMbl KOHTpPONbHbIe
n/n Bcero
pa6oThbl

Pasgen 1. 3IEKTPOANHAMUWKA

11 MarHuTHoe none. dNeKTPoMarHUTHas 1 1
' UHAYKLMS
NToro no pasaeny n
Pasgen 2. KONNEBAHUSA U BOJTHbI
21 MexaHWUYeCKne 1 31eKTPOMarHUTHble 9
' KonebaHus
2.2 MexaHW4YecKme 1 3N1eKTPOMarHUTHbIE BOJTHbI S) 1
2.3 OnTuKa 10 1
WToro no pasaeny 24
Pasgen 3. OCHOBbBI CMELUMANBHON TEOPUW < THOCUTIENBHOCTMU
OcCHoBbI CreuuanbHoW Teopum 4
T OTHOCUTE/NIbHOCTM
NToro no pasaeny 4

Pasgen 4. KBAHTOBAA ®N3NKA

41 2neMeHTbl KBaHTOBOM ONTUKN 6 1
4.2 CTpoeHue aToMa 4
4.3 ATOMHOE PO 5 1

WToro no pasaeny 15

paboTbl

ONeKTPOHHbIe

(undpoBble)
o6pasoBaTeNbHble

pecypchbl

bubnuoteka LIOK
bii08://1L1.e4800.ru/7141c97c

bubnunoteka LIOK
bii08://1L.e4800.ru/7141c97¢c
bubnunoteka LIOK
bii08://1L.e4800.ru/7141c97¢c
bubnunoteka LIOK
bi108://11.e4800.rwy/7141c97c

bubnuoteka LIOK
bi108://11.e4800.rwy/7141c97c

bubnuoteka LIOK
bi108://111.e4800.ry/7141c97¢c

bubnuoteka LIOK
bii08://1L1.e4800.ru/7141c97c

bubnunoteka LIOK
bii08://1L.e4800.ru/7141c97¢c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasgen 5. 3/IEMEHTbBI ACTPOHOMUKN N ACTPO ®UN3UNKMN

bnénnoteka LLIOK
7 G :
5.1 SNemMeHTbl aCTPOHOMUM N aCTPOIU3UNKIA bif08://111eV1800.r1y/7141c07¢
NToro no pasgeny 7
Pasgen 6. OBOBLL A W EE MOBTOPEHWE
bnénnoteka LLIOK
7 1 : :
61 O6obuatowee nosTOperve IbV08:/111.6/800.rL7141c97¢
NToro no pasaeny 7

OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 6 8


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHHUE 11 KJIACC

Ne Hara IIpumeuanue
n/n ConepxkaHue MaTepuaia Kosi-Bo
Hacos nan dDakrt
JIEKTPOJANMHAMMKA (11 yacoB)
Mazcnummnoe none. InexkmpomazHumuan unHoykyua (11 uacoes)
1 ITocTosiHHBIE MAarHUTEI U UX B3auMoOJelcTBUe. MarHuTHOe noJsie. Bekrop 1
MarHUTHON MHAYKUUH. JINHUM MAarHUTHOW UHAYKLUH
5 MarnutHoe noJie NpoBOHUKA ¢ TOKOM. OnbIT Dpcrena. Bzaumonelicteue 1
IPOBOJHUKOB C TOKOM
3 JladopaTopHnas paGora Nel 1
«M3yd4eHrne MarHuTHOTO TOJISL KATYIIKH C TOKOM»
JleficTBM€ MarHUTHOTO TOJISI HA MPOBOAHUK ¢ TOkoM. Cuta Ammepa.
4 JlaGopaTopuas padora Ne2 1
«HccnenoBanne neldCTBUS MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM)
JlelicTBHE MarHUTHOTO TOJISl Ha ABIDKYIIYEOCS 3apsDKEHHYEO YACTHILY.
5 Cuua JlopeHia. 1
PaboTa cuel Jlopenna
6 DnexTpoMarHuTHast HHAYKIHs. [I0TOK BEKTOpa MarHUTHON MHIYKLIAH. 1
OJIC nanykumy. 3aKOH 3JI€KTpOMarHuTHOH nHAyKkunu Papanes
7 JladopaTopuas pa6ora Ne3 1
«HccnenoBanne SIBICHUS SJIEKTPOMArHUTHON WHTY KL
3 HUnanykruBHOCTh. SABNeHne camonuaykuu. IJ1C caMouHayKIuu. DHEPrHst 1
MarHUTHOTO TOJISI KATYLIKH C TOKOM. DJIEKTPOMArHuTHOE TOJIe
TexHHUECKHE YCTPOICTBA M UX IPUMEHEHHE: TOCTOSTHHBIE MArHUTBI,
9 3JIEKTPOMATHHTBI, 3JIEKTPOABHUIaTElb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHI, 1
WHIYKIIMOHHAS TIeYb
10 Ob6o0bmaromuii ypok « MarHuTHoe noJjie. DJIeKTPOMarHuTHast HHAYKLHSD 1
11 KouTposbHast paGora Nel 1
KOJIEBAHUMSA U BOJIHBI ( 24 vaca)
Mexanuueckue u y1eKkmpomazHumusle Koebanusa (9 uacos)
12 CBobonnble MexaHnueckue kosedbanmst. [ 'apmMoHndeckne konebaHus. 1

YpaBHeHHe rapMoHndeckux kojebanwmii. Ilpespaiienue suepruu




JladopaTopuas paGora Ned

13 «HccnenoBanne 3aBUCUMOCTH NIEPUOJIA MAJBIX KOJIeOaHNH Tpy3a Ha HUTH 1
OT JUIMHBI HUTU U MaccChbl Ipy3a»
Konebarenpubir kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B

14 U/ICATbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MKy MEXaHUIECKHUMU 1
U 3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU

15 @opmyna TomcoHa. 3aKOH COXPAHEHHs SHEPTUU B UIEATLHOM 1
K0J1e0aTEIbHOM KOHTYpE
[Ipencrasnenue o 3aTyxarmux kojedaHmsx. BeIHyKneHHBIE

16 MexaHnueckue konedanus. PesoHanc. BeiHyX1eHHbIE 3JI€KTPOMarHUTHBIE 1
koJsie0anus
ITepemennbid Tok. CUHYCOUAIbHBIW IEPEMEHHBIM TOK. MOIITHOCTH

17 MEPEMEHHOTO TOKa. AMIUIMTYTHOE U JIEUCTBYIOLEe 3HaUEHHE CUJIbI TOKA U 1
HaNpsDKEHUs

18 TpaHC(bopMach)p. [IpowsBonCTBO, Iepenava u norpedaeHue 1
DJIEKTPUYECKON SHEPTUU

19 Y CTpOHCTBO U MPaKTUUECKOe MPUMEHEHUE EKTPUHECKOTO 3BOHKA, 1
reHepaTopa NepeMeHHOro TOKa, IMHUI dJieKTponepenay

20 DKOJIOTUYECKUE PUCKU NTPU POU3BOJICTBE 5JEKTPOSHEPIHH. Kynsrypa 1
HCIIOJIb30BaHUS 3JIEKTPOIHEPIUU B IOBCEJHEBHOU JKU3HU

Mexanuueckue u 31eKmpoMazHiUMHble 80JIHbI (5 uacoes)

1 Mexanuueckre BOJIHbI, ycioBus pacnpoctpaHenus. Ilepuon. CxkopocTb 1
pacnpocTpaHeHus U JianHa BoJHbl. [lonepeyuHble U IpOAOJbHbBIE BOJIHEI

22 3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka 1

23 DJIeKTPOMarHuTHbIE BOJIHBL, UX CBOWCTBA U ckopocTh. [llkana 1
3JIEKTPOMArHUTHBIX BOJIH

4 IIpuHuunEl panuocBsA3U U TeneBuaeHus. Pa3BuTue cpencTs CBSI3HU. 1
Papnonokanus

25 KontpoabHas pa6ora Ne2 1

Onmuxka (10 yacoe)

26 IIpssmMonHelHOe pacIpOCTPaHEHUE CBETA B OAHOPOIHOM Cpere. 1
ToueuHblll UCTOUHUK cBeTa. JIyd cBeTa

27 Orpaxenue ceTa. 3aKOHbI OTpaskeHus ceera. IlocTpoenne u300paskeHun’ 1
B IJIOCKOM 3€pKaJie

8 IIpenomnenue ceera. [lonHoe BHyTpeHHee oTpakeHue. lIpenenpHbIid yroa 1

MOJIHOI'O BHYTPCHHCI'O OTPAKCHUA




JladopaTopuas paGora NeS

29 1
«HM3mepeHne nokasaress NpeJoMIIEHHs CTEKIIa»

30 Jlunzel. [loctpoenne n3obpaskeHuii B auH3e. PopMysia TOHKOH JTHMH3BI. 1
YBenuueHue JUH3bI

31 JladopaTopHnas paGora Ne6 1
«HccnenoBanne CBOWCTB M300pakKeHUH B JIMH3AX»

30 Hucniepcus ceeta. CioxHbIi coctaB Oeoro csera. Liger. 1
JlaGopaTopuas padora Ne7 «HabnroneHue aucnepcuu CBETa»

33 Unrepdepennus crera. Judpakuus ceera. JnppakunoHHas pemeéTka 1
ITonepeunocts cBeTOBBIX BOJH. [lomsipuzanus ceera. Onruyeckue

34 npuOOPHI M yCTPOHCTBA U YCIOBUS X 0€30MaCHOTO MPUMEHEHHS. 1
I'panunibl NPUMEHNMOCTH KJIACCHYECKOW MEXaHUKHU

35 KouTposnbHast paGora Ne3 1

OCHOBBI CIIEIIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTU (4 yaca)

36 OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEeHHe BPEMEHU U 1
COKpallleHUe JJIUHbI

37 IToctynatsl cienuanbHON TEOPUN OTHOCHTEIIBHOCTH. 1

38 DHeprusi U UMITYJIbC PEISITUBUCTCKON YacTULbL. CBsI3b Macchl C SHepruei’ 1
U UMIYJIbCOM. DHEprus mOKosl

39 ®otonbl. Popmyna [Inanka. DHEPrus U UMMyIbC GOTOHA 1

KBAHTOBASI ®U3UKA (15 uacos)
Dnemenmpl K6AHMOBoI onmuku (6 uacos)

40 Otkpeitre u uccnenosanue Gorosdpdexra. Onbitel A. I'. CToneroa 1

41 3akonb! poTodddekra. YpaBHenne JuHmTerHa s Gotosddexra. 1
«KpacHast rpanuna» gorosddexra

42 Hasnenne cera. OnbiTel [1. H. Jlebenera. Xumuueckoe neiicTBue cBeTa 1

43 TexHIUECKHE yCTPOMCTBA U MPAKTUYECKOE PUMEHEHHE: (POTOJIEMEHT, 1
¢doTomaTuuK, coHeuHas1 OaTapesi, CBETOANON

44 Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccestHUIO o-4acTHIL. 1
IInanerapHas MoAeNnb aTOMa

45 KontpoabHas pa6ora Ned 1

Cmpoenue amoma (4 uaca)
46 IMocrynarser Bopa 1




Uznyyenne u nornouieHne GOTOHOB MPH NMEPEXOE aTOMA C OTHOTO

47 YPOBHS SHEPTUH Ha Apyroi. Bunsl cnextpos !

48 Bonnossle cBoiicTBa yactull. Bonnel ne bpouns. KopnyckynspHo- 1
BOJIHOBOI nyann3M. CIIOHTAHHOE U BBIHYKICHHOE U3JTyUCHHE

49 OtkpeiTre pagroaktuBHOCcTH. OmbITh Pesepdopaa nmo onpeneneHuto 1
COCTaBa PaiMOAKTUBHOIO U3JIyUYEHHUs

AmomHoe 20po (5 uacos)

50 Croiictpa anb(a-, Oera-, ramma-nsnydeHusi. BiusHue pagnoakTHBHOCTH 1
Ha >KMBbl€ OPTaHU3Mbl

51 OTkpeITHE TPOTOHA M HelTpoHa. M3oTonel. Anbda-pacnan. DIeKTpOHHBIR 1
U TIO3UTPOHHBIH Oeta-pacnan. I'amma-nsnydeHne

59 DHeprusi CBsi3U HYKJIOHOB B sfpe. SnepHble peakuuu. S aepHbld peakTop. 1
IIpoOneMbl, NepCHIEKTHBBI, SKOJIOTHYECKHE ACTIEKThI IIEPHOW YHEPTETHKU
OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA. MeToabl HAOMIOASHHS U

53 pPEerucTpaluy 31eMEeHTAPHBIX YaCTHLL. 1
JKcnepuMeHTAIbHAs (1a0opaTopHas) padora Ne8
«MogenupoBaHue palOaKTUBHOTO pacnanay

54 KontpoabHas pa6ora Ne5 1

JIEMEHTBI ACTPOHOMHWHU N ACTPO®U3UKMU (7 uacoB)

55 Bun 3Bé3nHOrO Heba. Co3Be3nus, sipkue 3BE3/IbL, TUIAHETHI, UX BUANMOE 1
neukenue. CosiHeyHas CUCTEMA

56 Connue. ConHeunast aktuBHOCTh. McTounuk snepruu CosHIA U 3B€31 1

57 3Be3/Ibl, UX OCHOBHbIE XapPaKTEPUCTUKHU. 3BE3/bI ITIABHOW 1
MOCJIeI0BATEIBbHOCTH.

58 Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE IPEACTaBIEHUS O 1
IIPOUCXOXKACHUHU U 3BoJiroLu CoJlHIA U 3BE31

59 Mineunbid [lyte — nHama "anaktuka. Ilonoxxenue u neuxenue ConHua B 1
I'anaktuke. ['anaktuxku. YepHble OpIpbl B AApax rajlakTHK

60 Bcenennas. Pazberanue ranaktuk. Teopusi bombimoro B3pbisa. 1
PenukroBoe usnyueHue. MeraranakTuka

61 Hepemennsie npoGiemMbl aCTPOHOMUN 1

OBOBIIAIOIIEE NOBTOPEHUE (7 4aca)

62 HToroBasi KOHTpoJIbHAs padoTa 1
O6o0maromuii ypox. Posb Gpusuku u acCTpOHOMUN B 3KOHOMUYECKOM,

63 TEXHOJIOTUYECKOM, COLIMAIbHON U STUYECKOM chepax nesTeabHOCTH 1

YCJIOBCKA




O6o0maromuii ypox. Posb pu3uku 1 aCTpOHOMUN B COBPEMEHHOM

64
HAYYHOM MHpE

65 Ob6o06maromuii ypok. Ponb pusnyeckoii reopun B popMupOBaHUU
NpeAcTaBIeHUN 0 GU3NIECKOH KApTHHE MUPa

66 Ob6obmaromuii ypok. Mecto (pu3ndeckoil KapTHHBI MUpPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O MPUPOJIe

67 O06001eHne MPOHAEHHOTO MaTepUaia

68 Hrorosslii ypok




MpOLLKTO, NPOHYMEPOBAHO 1 CKPEM/IEHO
Meyarbto (copok 6oceM Gr )microe



