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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHWH M TpeOOBaHWH K pe3yJibTaram
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM Mporpammbl, mpeactaBicHHbIX B OI'OC
COO, a Takxke C¢ y4étoMm (QeacpanbHOil paboyeil mporpaMMbl BOCIHTAHUS W
KOHUENIMKU MpenofaBaHus yuyeOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX
opraHu3anugax Poccniickoit Oeneparuu, peaU3YIOLINX OCHOBHEIE
00pa3oBaTenbHbIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxcs 10-11 kiaccoB mnpum
oOyueHnH UX (U3HKE Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usmke coorBercTByeT TpedoBanusm dI'OC COO k
IUIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM Pe3yJbTaTam
0Oy4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMU MEKITPEIMETHBIX
CBA3cH (PM3MKM C €CTECTBCHHO-HAYYHBIMM Y4eOHbIMM npeaMeramu. B Held
OTNPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHUS (PU3UKHA HA YPOBHE CPEAHEr0 OOILIETO
00pa3oBaHusl, MJIAHUPYEMBIC PE3YJIBTATBl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (pr3rku Ha 6a30BOM YPOBHE, B

TOM YHUCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

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

duznka Kak Hayka O HamOosjee OOIMX 3aKOHAaX NPHPOIbI, BHICTyNas B
Ka4eCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAT B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOIIniA
JUISL ECTECTBEHHO-HAYYHBIX YYEOHBIX PEIAMETOB, MOCKOJIBKY (PU3NUYECKUE 3AKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
¢uznueckoid reorpadueli W acTpoHOMUEH. McCmonb30BaHWE M AKTHUBHOE
OPUMEHECHUE  (DU3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOTHIA B C(Epe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOHCTBAMHU W JPYIHX.
HUzyuenue (Gu3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOH KApTHHBI MHUpa OOydarolmuxcs, B (OPMUPOBAHUE YMEHWH MPUMEHSTH
HAYYHBIA METOJI TO3HAHMSI ITPU BBIMOJIHEHUN UMK YYEOHBIX UCCIICOBAHUN.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOIero o0Opa3oBaHUs
NOJIOKEH PAX MACH, KOTOPBIE MOXHO PACCMATPUBATh KaK MNPUHLMUIOBL €ro
NOCTPOCHHUSI.



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

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

Hoesa eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMANA (PU3MYECKON HAYKW, OCMBICIICHUE CBSI3H Pa3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMH M SKOJOTMYECKUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (pu3ukm  npeamonaraer
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKHX W TEXHOJIOTMUECKUX MPUIIOKCHHIMA
M3YYECHHBIX TEOPUI U 3aKOHOB.

Hoes  oxonocuszayuu peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKke OOCYKICHUS
npoOJiEM PallMOHAIBHOTO IPUPOIONONIB30BAHMS H SKOJIOTHUECKOH 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpOBaHME MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3UUYECKOH TEOpUH, posii (PYyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLKAIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TpaHUIaxX
OPUMECHUMOCTH TEOpUH, MJIi ONHMCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN W
MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIN MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON ACATENBHOCTH O0y4YarOIuXcs.
Jlnst  06a30BOro ypoBHsE Kypca (PUM3MKM — OTO HCHOJb30BAHHE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIICPUMEHTOB W J1a0OPaTOPHBIX paloT,
KOTOPbIE B MporpaMMme mno (pusmke oObEeIUHEHBI B OOUIMI CMMCOK YYEHUUYECKUX
MpaKkTUYECKUX paboT. BhIJCNICHHE B YKA3aHHOM MEPEUYHE Ja0OpaTOPHBIX padoT,
OPOBOAMMBIX JIi KOHTPOJSL M OLCHKHM, OCYIIECTBISIETCS  YYACTHUKAMHU
0o0pa3oBaTeabHOTO  MPOLECcca UCXOJs U3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHus kaOuHeta (Qusuku. [lpm sToM  oOecneumBacTCsl  OBIIAJICHUE
00y4YarIUMHUC YMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HMCCIECAOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH M TOCTAHOBKY OMNBITOB TO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOIO paszjeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3
pa3HbIX paz3nenoB. [1Jis KaYeCTBEHHBIX 3a/la4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUH M TIPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOytoue BbhIOOpa (PU3MYECKOW MOAENM AJis CUTYallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanmsmu DPI'OC COO Kk MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30oBblii ypPOBEHb Kypca
(U3HKK HA YPOBHE CPEAHETO OOMIEro 00pa30oBaHUs JOKEH U3y4aThCs B YCIIOBUSIX
OPEeIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEITPUPOBAHHOIO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKK JOKHO OBITh
HEOOXOUMOE JTAOOPAaTOPHOE OOOPYAOBAHKME IS BBIMOJHEHUS YKa3aHHbBIX B
nporpaMMe Mo (GpU3MKe YYeHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
000pyAOBaHUE.

JleMoHCTpanmoHHOe  00OpyJ0BaHUE (HOPMUPYETCS B  COOTBETCTBUM €
OPUHIUIIOM MHHUMAJIBHOM  JTOCTATOYHOCTHM M O0ECNEUMBACT MOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpalUi s
UCCJICAOBAHMST  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGoparopHoe 000pynOBaHHE MJiI YYEHHYECKMX MPAKTHYECKUX PpadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PACUETe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYawomuxcs. TeMaTUYeCKue KOMILUIEKThI
7a00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BAHUHN AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

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

o (opMHUpOBAaHUE HHTEPECA U CTPEMJICHHUS OOYYalOIUXCS K Hay4YHOMY
U3yUEHUIO TPUPOABI, PA3BUTUE MX HWHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CITOCOOHOCTEH;

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

o (OpPMHUPOBAHUE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa W3yueHUs
OCHOB CTPOEHMSI MaTepuu U PyHAaMEHTATbHBIX 3aKOHOB (PU3UKH;

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

o (dopMHUpOBaHUE TPEACTABICHUNA O PO (PUMKK AJIsl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTKeHrE 3THX LeNeld 00eCEeUnBAETCs PEMICHUEM CIECAYIOMMX 3a1a4 B

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



e TMPUOOPETEHWE  CUCTEMBbI  3HaHUH 00  oOmux  (Qu3KMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAX,  TEOpHSX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJICKTPOJAMHAMUKY, KBAaHTOBYK) (DM3HKY W
AJIEMEHTHI ACTPO(PU3HKHY;

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

e OCBOCHME CMOCOOOB pEHICHMS pa3lMYHbIX 3a0a4 C SIBHO 3aJaHHOMU
(U3NYECKO MOJENBIO, 331a4, NOAPA3yMEBAIIAX CaMOCTOSATEIBHOE
co3anue (PU3NYECKON MOJIENN, aICKBAaTHON YCIIOBHSIM 331a4H;

e TMOHMMAHWE (PU3UYECKUX OCHOB M MPHUHLMIIOB ACHCTBUS TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS HA OKPY KAFOLILYO
cpeay;

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

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

Ha wm3yuenue ¢usukm (0a30Bblii YpOBEHb) Ha YPOBHE CPENHErO OOWIErO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[Ipennaraemplii B mporpaMMe no (PU3MKE NEPEUEHb JIAOOPATOPHBIX W
NPAKTUYECKAX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYMTENb JENAcT BBHIOOD
OPOBEACHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIMUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

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

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

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

Jlemoncmpayuu

AHaNoropele W UU(QPOBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

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

TeXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE. CHUAOMETD,
JBW>KCHHUE CHAPSIOB, LICTTHBIE H PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUS KHHEMATHUYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aukeHust Tena, OPOLIEHHOrO MOJX YIJIOM K TOPU3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHHst CBOOOTHOTO MACHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWKEHUS C LETBI0 ONPEACIIEHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLICHHsST MEKIY NYTSAMH, TNPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

H3yuenne nBmxeHNs Te1a, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

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

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSL MAaTepUanbHOM TOUKM. Tpernii 3aKkoH HbroTOHA U1 MarepruanbHbIX TOYEK.

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

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHUs CKOIBKECHUS W CHJIa TpeHusl mokos. KoagpuuueHT Tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B )KUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE U BpalaTeibHOE ABMKECHHE a0COTIOTHO TBEPAOTO TEIA.

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

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE. MMOIIIMITHUAKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

H3zmepenune cu.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT Ac(POpPMALIHH.

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



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

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

HMMmysibC MarepuaibHON TOYKHM (T€na), CHCTEMBI MATEPHATBHBIX TOYEK.
WMnyneC CWJIBI U U3MEHEHUE HMITYJIbCA TeEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

Pabora cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOUkM. Teopema 00 HM3MEHEHHH
KHHETUYECKON DHEPTUH.

[TorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
ne(OopMUPOBaHHOM  mpykuHbl.  [loTeHUManbHass  >HEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToreHumaneHple W HENOTCHUMAIBHBIE  CHIJIBL. Ces3p  paboTHI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSL.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KUHHBII MUCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMAIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuueckuii skcnepumenm, 1abopamopnsie pabomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOINBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBs3u pabOThl CHITBI C U3MEHEHHEM MEXAHMYECKOW 3HEPrUr
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 1 TEPMOJANHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [Auddysus. Xapakrep ABWKCHUS H
B3aUMOJCHCTBUS YaCTULl BEUIECTBA. MOJENM CTPOCHMs Ta30B, >KMAKOCTEH u
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonnmdecTBo BemecTBa. [locTossHHas ABoraapo.

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



Moaenes  wuaeanpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACAIBHOrO raza. AOCOIIOTHAs TeMmmeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUEe Menneneesa—Knaneipona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM Ta3e€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpPEaCTaBICHUE W30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3obapa.

TeXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICTICTBUSL.

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

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPCHUI
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEKIY MapaMeTpaMu COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACATBHOrO  ra3a.  Buael  Temionepenayw:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe NEPBOrO 3aKOHA TEPMOJMHAMUKHM K m3ompoueccam. [ 'paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoaguHamuk. HeoOpaTuMOCTh MPOILIECCOB B MPUPOIE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3Horo
neicTBusg TemoBoid mamwuHbl. [{ukn KapHo w ero ko3(QUIMEHT MOIE3HOTO
JAEUCTBHSL. DKOJOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TexXHUYECKHE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBHTATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOW XONOMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

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

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMIIEpATyPhl) TeNla TPH TEMIONEPEaaye.

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

Mopenu napoBoi TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHacHcanus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
KpuctayioB. Kuakume kpuctaibel. CoBpeMeHHbIe Marepuanel. [lnaBieHue wu
KpUCTAJIM3auus. Y IesbHas TemioTa miaeneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJOTUN NOJYUYEHUS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCIJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

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



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJeH. JIMHUM HANPsHKEHHOCTH JIEKTPUYECKOTO
TOJIS.

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

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

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

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HAIEKTPU3OBAHHBIX TEN.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKM B JJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUBJICKTPAYECKON MPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

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

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

Hanpspkenue. 3axkon OMa JiU1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenpHOE, MAPATUIENBHOE, CMEIIAHHOE COCIMHEHHUE TIPOBOIHUKOB.

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

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

ONEKTPOHHAs  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NoJyNMPOBOAHUKOB. CBoiicTBa p—n-niepexoaa. [loaynpoBoaHIKOBBIE TPUOOPHI.

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



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

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

Jlemoncmpayuu

H3mepenne Cuitbl TOKa U HANPSKEHHAS.

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

CMeIanHOe COEIMHEHNE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH Ccuiibl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrposusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€i C KypcaMH MAaTEMAaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTHH.

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

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

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

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



ra3oB, JJIEKTPUYECKHAE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS TUCCOLMALIMS,
raJIbBaHUKA.

['eoepaghusi: BIAXKHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: MpeoOpa30BAHUE ABMXKCHUH C WCHOJB30BAHUEM MEXAHU3MOB,
VUET TPEHUST B TEXHHUKE, MOMMIMIHUKA, HMCHOJB30BAHUE 3aKOHA COXPAHEHUS
UMIYJbCa B TEXHUKE (PaKeTa, BOAOMET W JPYTHE), ABUIATEIb BHYTPEHHETO
CropaHusi, napoBas TypOHHA, OBITOBOW XONOJWIBHUK, KOHIUIMOHEDP, TEXHOIOTHH
MOJIYYCHUS] COBPEMEHHBIX MATEPUAIOB, B TOM YHKCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTa, 3a3€MJICHHE SJICKTPONPHOOPOB,
KCEPOKC, CTPYHHBIHA MIPUHTED, 3NIEKTPOHArPEBATEIBHBIE npudopsl,
AJNIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJe. I1eKMPOMAZHUMHAA UHOYKUUA

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

MarsuTHOEe TMOJIE TPOBOJHMKA € TOKOM. KapTuHa JHMHMIA WHAYKUWA
MAarHuTHOIO TOJI UIMHHOTO MPSMOTO INMPOBOJAHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHUKA, KATYIIKU ¢ TOKOM. OneiT Opcrena. BzauMoaeiicTeue npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, e€ MoayJib U HaNpaBieHUE. [[BI>KEHHE 3aPsSKEHHOW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

SlBneHue DBNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
WHAYKUUW. OJEKTPOABMKYLIAs CUJla WHAYKIUU. 3aKOH JJIEKTPOMArHUTHON
nHayKunu dapajes.

BuxpeBoe sneKkTpu4ecKkoe noJie. ONEKTPOABIIKYINAS CUJIa WHAYKIUU B
MIPOBOJHUKE, BUHKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYIIAs — CHUJa
CAMOWMHIYKLIHH.

DHEPrusi MAarHATHOTO TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUY MHAYKIIMKA MAarHUTHOTO TTOJIS.

BzanmoneiicTBre 1BYyX TPOBOJIHUKOB € TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBlIeHUE DIIEKTPOMArHUTHON UHAYKLUH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMKYILEH CUIIBI MHAYKIIUU OT CKOPOCTHM W3MEHEHHS
MAarHATHOIO MOTOKA.

SIBiieHrE CaMOMH Iy KLIHH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yyeHne MarHuTHOrO Mo KaTyIIKK ¢ TOKOM.

Hccnenoanue AecTBHA MOCTOSIHHOTO MarHUTa Ha paAMKy € TOKOM.

HccnenoBanue sBJIEHUS SJIEKTPOMArHUTHON UHAYKLUH.

Paznen S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUA

KonebGarenpHas  cucrema.  CBOOOAHBIE  MEXAQHWYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, ammiutyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTHu4eCcKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHMYECKUX KOJICOaHUSX.

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

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

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

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

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. DIICKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HIIEKTPONEPEaay.

Jlemoncmpayuu

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



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpM MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUH JJIEKTPOIEPENAYN.

Vuenuueckuii sxcnepumenm, iabopamopivie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbI

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

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHA. TemOp 3ByKa.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUS M3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMJICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHums. CKOpPOCTh 3JEKTPOMATHUTHBIX BOJIH.

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

[ IpyHUMOBI paIOCBI3U U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE M MEIMLHMHE, Paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOUHUK 3BYKA.

HaGnronenne oTpaskeHrs U NPEIOMIIEHUS] MEXaHUYECKUX BOJIH.

HabGnronenne natephepeHny u AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnenoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
MPEJIOMJIEHUE, MOJspU3anus, Tudpakius, UHTepHEepeHIsL.

Tema 3. Onmuka

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

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
IJIOCKOM 3€PKAaJIe.

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

Jucnepcus ceeta. CioxkHblii coctas Oenoro ceera. Lger.

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

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

BonnoBas ontuka. WHTepdepeHums cBera. KOrepeHTHBIE HCTOYHMKH.
VYcinoBuss HAOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEPPEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YCJIoBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

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

Jlemoncmpayuu

[IpAMONMHEHHOE PACTIPOCTPAHEHHUE, OTPAKEHHUE M MPEIOMIICHUE CBETA.
Onturueckue TpudopHI.

[TonHoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHUI B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue naTeppepeHiinm CBeTa.

HaOmtonenue nudpakiuum ceera.

HaOntonenue aucnepenu cBera.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tony4eHune cnexTpa ¢ TOMOUIbI AUPPAKIMOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.
HccnenoBanune cBOMCTB M300paKeHUi B IMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3ngen 6. OCHOBBI CIeHAJIBLHO TEOPHH OTHOCUTEIBLHOCTH

['paHuIlBl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarb
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINITEHHA.

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

DHEprusi 1 UMMYJIbC PEIITUBUCTCKON YaCTHUIIbI.

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

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

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

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

JaBnenue ceeta. OnbitTel 1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

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

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTod(hPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHue W moriomieHue
()OTOHOB TpU TMEPEXOAE arOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW S3HEPIAX aTOMa BOAOPOIA.

BonHoBEBIE cBO¥CTBA YacTuLl. BomHel e bpoiina. KopnyckynspHO-BOITHOBOM
Iy aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE. CIEKTPATIbHBIN
aHaJIn3 (COEKTPOCKOMN ), a3, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnroneHne TMHERYaThIX CIEKTPOB M3y YCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenune mmHERYaToro cCnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wu3nyuyeHus. CpoiictBa anb(a-, Oera-, ramma-u3JIy4cHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas moxenes snapa ['eiizeHOepra—
HBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30Torsbl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO pacraja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cuibl. JledekT Maccol sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SIEPHON SHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI IICPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otanel pa3BUTHS ACTPOHOMUH. [IpuKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUHU.

Bun 3Bé3mHoro HeGa. Co3Be3musi, ApKHAC 3BE3BI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewuHass akTUBHOCTh. Hctounmk sHeprum CoOnmHUA W 3BE3L.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTpalbHBIA KiIace —
CBETUMOCTbY». 3BE3/bI TJIaBHOW MOCJIEI0BATENILHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE37 TJIABHOM IMOCIIEIOBATEIbHOCTA. BHYTPEHHEE CTPOEHHE



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

Mneunstid [lyte — Hama ['anaktuka. [lonokenue u nwkenue CoJiHIA B
lanaktuke. Tunel ranaktuk. Paguoranaktuku U kBasapel. UEPHBIE OBIPEL B sSApax
TATAKTHK.

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

MacmrabHas cTtpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vyenuuecrue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TIA30M € UCMOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3IBI.

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

Oo6o01mariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOM HAyYHOH KapTUHE MUPA, POJib (PU3NUECKON TEOPUU
B (OPMUPOBAHMU TMPEACTABICHUI O (PU3HUYECKON KAPTHUHE MUPA, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

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

Meosicnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAYYHBIA (PAKT, runore3a, (PU3NYECKash BEIMYMHA, 3AKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pEIIEHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHI M MX IMPOCKLUHMM HA OCH KOOPAMHAT, CIIO)KEHHWE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, NPU3HAKK NOM00Us TPEYrOJbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMA TETT.

buonocus: >NEKTPUYECKUE SBIICHUS B JKMBOH MNPUPOAC, KOyeOaTelbHbIE
JIBWKEHUS B JKUBOW MPUPOAE, ONITHUYECKUE ABJICHUSA B JKUBOW MPUPOJE, AEUCTBHE
pajvanyy Ha KMBBIE OPTraHU3MBI.

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



l'eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJ€)KM  MAarHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
AJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
anteHHa, TenegoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAS ONTHKA,
COJTHEYHAast Oarapest.



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

OcBoeHue yueOHOTO mpeaMera «DU3MKa» HAa YPOBHE CPEIHErO OOIIETo
oOpazoBaHus (0a30BbIi YPOBEHB) JOKHO OOECHEUUTH TOCTHIKCHHUE CIEAYIOIIMX
JMYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUeOHOTO NMpeaMeTa « DU3nKa» IOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPCHHEH MO3WIUEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJIULIMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICUETIOBEUECKAX T'YMAHUCTHUECKHX W
JEMOKPATHYECKUX LIEHHOCTEN,

TOTOBHOCTb BECTH COBMECTHYKO NEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHnu3alliN;

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

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM EATETBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
NaTPUOTHU3MA,

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

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

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

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

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



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3IMuHbIM cepaM TPo(hEeCCHOHATBHONW AEATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuen mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

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

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTE JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

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

pacuIMpeHue OMnbiTa ACATEIBHOCTH JKOJIOTMYECKON HampaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

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

OCO3HAHME LEHHOCTA HAYyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUs  (U3AKM  OCYLIECTBIIATH  NPOEKTHYKD W HMCCIIECAOBATEIBCKYHO
NEATENHOCTh MHAWUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATEbHO  (OpPMYJIUPOBAaTH W aKTyaJIU3UpoBaTh  MpoOJiEMYy,
paccMarpuBaTh €€ BCECTOPOHHE,
OMPEACIATh IENN JICATCIIBHOCTH, 3aJaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEIICHUS TPOOJNIEMBI ¢ YYETOM aHaIu3a UMEKOIIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPIMHUPOBAaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPUA PEIICHUU JKU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJIQJICTh HAYYHOU TEPMUHOJOTHEH, KIIFOYEBBIMA TOHATHSIMU W METOJIAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKONH U MPOEKTHON NEATENIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJCPKAHUS, MPUMEHEHUIO PAa3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalluy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUMOTE3y €€ PEUICHUs, HAXOAUThb APTyMEHTHI IS J0Ka3aTeNbCTBa
CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESITENBHOCTH, B TOM UHUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

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

yYMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

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

Pabora ¢ napopmanmueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACPKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOUCK, aHAJIM3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
NPEICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 € CcoOnojeHuEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(OPMAIMOHHON O€30MaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yuéTOM Ha3Ha4YeHUs WH(OPMAIMK U LIEJIEBON ay AMTOPUM, BHIOMpPAs ONTUMAIbHYIO
dopMy mpeAcTaBACHUS U BU3yaATU3alUH.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATH OOIICHUE HA YPOKaX (PU3UKKU U BO BHEYPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEANOCBUUIKA  KOH(DIMKTHBIX CUTyaUMd W CMAr4arhb
KOH (DJIMIKTHI,



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

[IOHAMAaTh W MCIOJIB30BATH MPEUMYILNECTBA KOMAHIHOW W WHIWBUIYAIBbHON
padoTHI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOI0 WICHA KOJUICKTUBA,

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

OLICHABATH KA4YE€CTBO CBOEr0 BKJIAJa W KaKAOrTO yYaCTHUKA KOMAaHIBI B
oOUIMid pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMHA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYCCKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B  PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranuzanusi:

CaMOCTOSITENTBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKM W aCTPOHOMUH, BBISBJISATH MNPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHEBIC 3a]a4H;

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

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh paMKX yU4€OHOTO MPEIMETA HA OCHOBE JIMYHBIX MPEANOUTEHUH;

JeNlaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHpPOBaTh €ro, Opare Ha cels
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIULIMU B 00JIaCTH
(pM3KKH, TOCTOSTHHO NMOBBIIATH CBOH 00pa30BaTENbHbII U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBINH HHTE/LJIEKT:

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

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUII M MBICIHTENBHBIX MMPOLIECCOB, HMX PE3YJIbTATOB U
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCHH [UTsl OLEHKH CHTYallMH, BIOOpA BEPHOIO
peLeHus;



YMETh OIIEHWBaTh PUCKH W CBOCBPEMECHHO NPUHWUMATL PEIIEHUS MO HX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTryMEHThl JPYTMX MpPU aHaliu3e Pe3yJIbTaToB
JESTENbHOCTH;

MPUHKUMATE ceOsl, MTOHUMAs CBOM HEIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaiu3e Pe3yJIbTaToB
NESITENbHOCTH;

npU3HaABaTh CBOE MPABO M MPABO APYTUX HA OLTHOKH.

B mporecce 1OCTHXKEHHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPAMMBbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00ydarouuxcs
COBEPIIECHCTBYETCS AMOLMOHAIbHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKJTFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOIMOHATBHOE
COCTOSIHME, BUCTh HANPaBICHUS PA3BUTHs COOCTBEHHOM 3MOIMOHAILHOM ChEpHI,
OBITH YBEPEHHBIM B CE0C;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIIBHBIM U3MEHEHHSIM | TIPOSIBJISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTWBAILIMHU, BKITIOUAIOIICH CTPEMIICHHE K JOCTHIXKEHHUIO IENH U
yCIexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHWE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUM OOMICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, IPOSIBJISTH MHTEPEC W pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce mpeaMETHBIE pE3yJIbTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYUYAKOUTUXCS YMEHHIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPaA, B Pa3sBUTHUA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUMTHIBATh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (DU3MYECKUX MOJIEIICH:
MaTepuaibHas TOYKA, MHEPUUAJIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsi/i MPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKHUE SBICHUS (MPOLECChI) U OOBIACHATH X HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA U



AJICKTPOJMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMAJACHUE TEJ, ABUKEHUE IO OKPY>KHOCTH, WHEPLUS,
B3auMoicicTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE KUJIKOCTER
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HArPEBAHUM (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUK B 3aKPHITOM
COCYJE, CBSI3b MEXKIy MapaMeTpaMu COCTOSHUS Ta3a B M30MPOLEccax,
AIEKTPHU3aLUS TEJ, B3AUMOJIEHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JIBHKEHUE, UCMONB3YS (PU3NUYECCKUE BEITUUYMHBL;
KOOpJAWHATA, MYTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYeCKas
paboTa, MEXaHMYECKAas MOUIHOCTh, MPUA OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCMHOJB3YEMbBIX BEJIMYMH, WX OOO3HAYCHHS WU E€IUHUIIBI,
HaxXoJUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMU
BEJIMYMHAMM,

ONMKCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3UYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEeMIeparypa, CpEaHsis
KMHETHYECKAsi HEPIHUsl XaOTUUYECKOr0 JBHUKCHUS MOJICKYJI, CPEIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSII 3HEpPrus, padoTa rasa,
KOA(PPUIMEHT TMONE3HOTO JACUCTBHS TEIJIOBOTO JBUTaTess, NPU ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIILL, HAXOAuTh (POPMYJIbL, CBS3BIBAIOLIIUME JAHHYIO
(PM3HUECKYIO BETMUUHY C APYTHMU BCIMUMHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PU3NUYECKUE BEITMUYMHBI, AJCKTPUUCCKUI 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSLDKEHHOCTD MOJIsl, MOTEHIUAJ, Pa3HOCTh MOTEHIIUAJIOB,;
Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUIMUYECKHA CMBICT HCHIOJIB3YEMbIX
BCJIMYMH, MX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

QHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCHOJIb3YsS (PU3HUECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEeMUPHOTO TAroteHus, I, 11 u III 3akonsl HetoTOHA,
3aKOH COXPAHCHUS MEXAHMYECCKOW HHEPruu, 3aKOH COXPAHEHWS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIANA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
AICKTPUYECKOTO 3apsja, 3akoH KylloHa, NpuW 3TOM pPa3jivyarh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCJIOBUS (TPAHMIIBI,
001acTH) NPUMEHUMOCTH,



OOBSICHSTH OCHOBHBIC TNPUHUMOBI ACHCTBHS ~ MallWH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MMOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (M3NYECCKUX SIBJICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPCHWH, MPU 3TOM
dopMynupoBarh MpodjeMy/3afady W TUOOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMparh yCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT W
(OpMyIMpPOBaTh BHIBOJIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE M3MEPECHUS (PU3MUECKUX BEJIMUMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCO0 M3MEPEHHS W MCMOJIb30BaTh HM3BECTHHIE
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh ~ 3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEIIMYMHAMH  C
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJBTATHl MOJYYEHHOW 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOABI IO PE3YJbTAaTaM HCCIIEIOBAHNS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIAEI0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUYEOHO-MUCCIEAOBATEILCKOH M MPOCKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a4a4u C SIBHO 33JaHHON (DM3WYECKOW MOJEIBIO,
UCTOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACHATh (PU3NYECCKUE BETUYMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K. BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUMBYIO
LENOYKY PAaCCYyKACHUNA C OMOPOH HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMECPHOCTH W
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  33a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABJICHUsT YY€OHOW W HAYYHO-TIONYISPHOH MH(POPMALUK, MTOJTYYCHHON U3
PA3IAMYHBIX HICTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOJIy4aEM Y0 HH(OPMALUIO,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAyKH, OOBICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOW >KA3HH
i obecrieueHnsi 0€30NaCHOCTH NP 0OpalieHHH ¢ TpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPY/KAFOILENA CpeEJIE;



padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PpaboTy TPyNObl, PANMOHAIBHO PACHOpPEleisaTh OOSI3aHHOCTH U
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJ| KQKIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOI MPOOIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUI, B MPAKTHYECKON AEATEIIBHOCTH JIFOACH, LEIIOCTHOCTE U E€IUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DIIEKTPUUYECCKUI 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUH (PU3NYECCKHUX
3a/a4;

pacro3HaBarh (PU3MYECKUE SABJICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasT WHAYKOMS, JCHCTBME MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJICOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUSl  CBETA,
dotosnekTpudeckuiit 3Phekt (HoTodPPEKT), CBETOBOE NABICHUE, BOBHUKHOBEHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OINKCHIBaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DICKTPHYECKYKD  NPOBOJAMMOCTH  PA3IUYHbIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHMS (TPOLIECCHI), HMCMONB3Yys (PU3MUECKAE BEJIMYUHBL
BNEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHIMAJIOB, AJICKTPOABIKYINAS cuiia, padoTa TOKa,
MHAYKLOUS MAarHATHOTO Mojs, cuna Awmmepa, cuna JIopeHua, MHAYKTUBHOCTH
KATYIIKWA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M 4acTOoTa
KoneOaHuii B KoneOareIbHOM KOHTYPE, 3apsl W Chjla TOKa B MpoLEcce
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAsl CWJA JIMH3BIL, MPU ONUCAHWHM NPABWJIBLHO TPAKTOBATh (PM3HUECKUN
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBI, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOIIME JAHHYH) (PU3MYECKYIO BEJIMYMHY C JPYTHUMH
BEJIMYMHAMM,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SBICHUS M MPOLECCHL, HCIOJIb3Ys
(pU3NYECKUE BEIMUYMHBI. CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W



4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMH,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3APOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCIONB3YS (PU3UUYECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO W MAPAIIEIBHOIO
COCIMHEHMST TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKIWA, 3aKOH MPSAMOJIMHERHOTO paCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA 1ist PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIUWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANEKTPAYECKOTO 3apsJa, 3aKOH COXPAaHEHUsl MAcCOBOI0 4MCJIA, mocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCJIOBHS (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OMpPENIENIATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsl TPOBOIHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOUTh W OIHUCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKUM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UYECKUX SBJIICHUN U
IOPOILIECCOB C MCIMOJIb30BAHUEM MPSAMBIX W KOCBEHHBIX W3MEPEHWA: TPU 3TOM
dopMmynupoBarh NpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIUTEH OMBIT W
(OopMyMpPOBaTh BHIBOJIBI,

OCYILLIECTBIISAThH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMUYMH, MPH
ATOM BBIOMpATh ONTUMAIbHBIM CHOCOO M3MEPEHUS U MCMOJIb30BaTh M3BECTHHIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIUYHAH C HCIOJIB30BAHHEM
OpSMbIX W3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMUMH B BHUAE TaOMIl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCICIOBAHNUS,

coOro1aTh MpaBmuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIEI0BAHUN B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4YEOHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JEATEIIbHOCTA C MCHOJB30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M 1a00OPaTOPHOIO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 3aJaHHON (M3WYECKOW MOJEIBIO,
UCTOJBb3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKHE BETMYHMHBI U (POPMYIIBL,



HEOOXOUMBIEC NJIsl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBL,

permars KaYeCTBEHHBIE 3a1a4:. BBICTPAUBATh JIOTHYECKU HEMNPOTUBOPEUYUBYIO
LEMOYKY PACCY)KIECHHUII C OMOpOM HAa W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bU3HYECKUE SBJICHUS,

UCMOJb30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y MPEACTABJICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MH(POPMALUH, MTOJTYYCHHON 13
PA3IAYHBIX HCTOYHUKOB, KPUTHUECKH AHATM3UPOBATH NMOMYYaEMY 0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JEHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3nuuaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYXKAMIIETO MHPA, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHH;

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

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PaCHOpeleniaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aACKBATHO OLIEHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIIBEL B PEIICHUE PACCMATPUBACMON TTPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIACC

Ne o/

HanmeHoBaHue pa3ienoB U TeM

NPOrpamMMblI

KoanuyecTBO 4yacoB

Bcero

Pazgen 1. PU3UKA U METO/bI HAYYHOI'O ITIO3HAHMUSA

1.1

du3zuka u METOABI HAYYHOTO MO3HAHUA

UToro mo paszneny

Pazgen 2. MEXAHHUKA

2.1

2.2

2.3

Kunemarnka

Jdunamuka

3aK0HBI COXpaHCHHUSA B MCXAaHUKEC

UToro mo pasneny

Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1

3.2

3.3

O CHOBBHI MOHCKnyIpHO-KHHCTH‘IeCKOfI

TEOpUHU

OCHOBBI TCpMOAUHAMUKHU

AFpeFaTHLI € COCTOAHHUA BEUICCTBA.

®a3zoBbIC nepexoabl

18

10

KonTpoiabubie
padoThI

IIpakTHyeckue
padoThI

JICKTPOHHbIE
(uudposbie)
o0pa3oBaTe/IbHbIE

pecypcbl

Bbubnuorexa [HOK
httDs://m.edsoo.ru/7f41bf72

Bbubnuorexa [JOK
httos://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
httos://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
httDs://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
httos://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
httos://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
httos://m.edsoo.ru/7f41bf72



UToro mo paszneny

Pazgen 4. JIEKTPOJAUHAMMUKA

4.1 DeKkTpocTaTuKa

[TocTossHHBIN dneKTpUUecKUd TOK. TOKHU B
4.2
pa3IUYHBIX cpenax

UToro mo pasneny
PesepBHOE BpeMs

OB EE KOJIUYECTBO YACOB IIO IPOTPAMME

24

10

12

22

68

bubnuoreka [[OK
httDs://m.edsoo.ru/7f41bf72

bubnuoreka [[OK
https://m.edsoo.ru/7f41bf72



11 KUIACC

HaumeHoBaHue pa3aesioB u TemM
NPOrpamMmblI

Ne o/

Pazgen 1. JIEKTPOJAUMHAMMUKA

. MarHuTtHoe mose. DJIEeKTPOMAarHuTHAs
WHIYKIHS

UToro mo paszneny

Pazgen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHUUYECKHUE U DQJICEKTPOMArHuTHBLIC

2.1

KoJiebaHus

MexXxaHUYECKHE M DJICKTPOMATHUTHBIC
2.2

BOJIHEI
2.3 Onrtuka

UToro mo paszneny

KoaunuecTBOo 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThI

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBHI crneuuaabHOU TE€OpHuu

OTHOCHUTECIBbHOCTHU

UToro mo paszneny

Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DaeMeHTH KBAHTOBOW ONTHKU

4.2 CrtpoeHue aToma

IIpakTHyeckue
padoThI

JIEeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIE

pecypcbl

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bu6bnuoreka [[OK
https://rn.edsoo.ru/7f41c97c¢

bu6bnuoreka [[OK
https://rn.edsoo.ru/7f41c97c¢

Bbubnuorexa [JOK
https://rn.edsoo.ru/7f41c97c¢c

bu6bnuoreka [JOK
https://rn.edsoo.ru/7f41c97c¢

bu6bnuoreka [[OK



4.3 AToMHOE AapO

UToro mo pasneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMeHTH aCTPOHOMHUHU U acTPO(PU3UKH

UToro mo pasneny

Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6olbmratoniee MOBTOPEHHE
UToro mo paszneny

Pe3epBHOE Bpems

OB EE KOJIUYECTBO YACOB IIO IPOTPAMME

68

httDs://m.edsoo.ru/7f41¢97c¢

Bbubnuorexa [JOK
httos://m.edsoo.ru/7f41¢97¢

Bbubnuorexa [JOK
httos://m.edsoo.ru/7f41c¢97¢

bubnuorexa [JOK
httos://m.edsoo.ru/7f41c¢97¢






IHOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

du3uka — Hayka o IpUpPOJIE.
HayuHble MEeTOQbl MO3HAHUS
OKpYJXXamIero Mmupa

Ponp u Mmecto pu3UKHU B
GbOoOpMUPOBAaHHUMN COBpPEMEHHOH
Hay4YHOH KapTUHBl MHUpa, B

HpaKTH‘IeCKOfI ACATCIBHOCTH n}o;[eﬁ

MexaHHYeCKOE ABUXKEHUE.
OTHOCUTENbHOCTh MEXAaHUUYECKOTO
nBuxeHus. IlepeMenienue, ckopocTs,
YCKOpEHHe

PaBHOMEpHOE IpAMOIUHENHOE
IBUXKCHHE

PaBHOYyCKOpEHHOE NPAMOJIUHEHHOE
IBUXKCHHUE

CBoOonHOe majgeHue. Y CKOpeHUE
CBOOOJHOTO MageHUs

KpuBonuueiiHOoe NBUKEHHE.
JIBUKE€HUE MaTepUaAIbHOU TOYKHU MO

OKPpYXHOCTH

HpI/IHI_II/IH OTHOCcUTEeNbHOCTHU ["anunes.

KoaunuecTBo yacoB

Bcero

KonTtpoJibHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHUS

DJICKTPOHHbIE

nuppoBbIe
o0pa3oBaTe/IbHbIE

pecypcsl

Bbubnuorexa [JOK
httDs://m.edsoo.ru/ff0c32e2

Bbubnuorexa [JOK
httDs://m.edsoo.ru/ff0c33e6

Bbubnuorexa [JOK
httDs://m.edsoo.ru/ff0c3508

bu6bnuoreka [JOK
httDs://m.edsoo.ru/ff0¢3620

bu6nuoreka [[OK
httDs://m.edsoo.ru/ff0c372e

Bbubnuorexa [JOK
httDs://m.edsoo.ru/ff0c39cc

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c3ada

bu6bnuoreka [[OK



10

11

12

13

14

15

16

17

I/IHepHI/IaHLHLIC CUCTEMBI OTCUETA.

I[IepBriit 3axkoH HroTOHA

Macca tena. Cuna. [Ipuanun
Cymepno3unuu cuil. Bropoll 3akoH

HproToHa nust MmatepualbHONU TOUKH

Tperuit 3akoH HeroToHa Ans

MaTCEPpHUATBHBIX TOYECK

3aKoH BCEMHUPHOTO TATOTCHUA. Cuna
TAXCCTH. HepBaﬂ KOCMHUYECCKag

CKOPOCTH

Cuna ynpyroctu. 3akoH I'yka. Bec

TE€l1a

Cuna tperus. Koopbunuenrt rpenus.
Cuna CONMPOTHUBICHHUS MPHU ABHUKCHUU

TC€lla B XKUJKOCTH HJIHU rasc

[ToctymaTenpHOE W BpaliaTeiabHOE
IBUXEHHE abCONIOTHO TBEPAOTO Tea.
MowmenT cunbl. [Imedo cunsl. YcanoBus

paBHOBECHUA TBépZ[Ol"O TEI1a

WUmnynbsc MaTepuaaibHOU TOYKH,
CHCTEMBl MAaTepHaIbHBIX TOYEK.
Umnynbc cunsl. 3aKOH COXpaHEHHU S
uMnyinbca. PeakTUBHOE IBUXKEHHUE
PaGoTa ¥ MOIIHOCTb CHJIBI.
Kunertuueckas DHEepTUs MaTepualbHOR"
Touku. TeopeMa 00 UBMECHEHUH

KHHETU4YeCKOi" sHepruu

HOTGHHI/IaJ'II)HaSI OHCprus.

https://rn.edsoo.ru/ff0c3bed

Bubnuorexa [JOK
https://rn.edsoo.ru/ff0c3be8

Bubnuorexa [JOK
https://rn.edsoo.ru/ff0c3bed

Bubnuorexa [JOK
https://rn.edsoo.ru/ff0c3d00

bubnuoreka I[OK
https://m.edsoo.ru/ff0c3el8

bubnuoreka ITOK
https://m.edsoo.ru/ff0c3£76

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c41a6

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c43d6

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c4502

Bubnuorexa [JOK



18

19

20

21

22

23

24

[ToTeHuuanbHasi SHEPTUS YIPYTO
nebOpMHPOBAHHON NPYXKHUHEI.
[ToTenuuanbHas 3HEPTUS Tena BOIU3H

NMOBEPXHOCTH 3eMIn

[ToTeHuuanbHbBIE U HENMOTEHI HAJIbHBIE
cunsl. CBsI3b paboTH
HEMOTEHIMAaJbHBIX CUJ C U3MEHCHHUEM
MEXaHUYECKONW YHEPTUHU CUCTEMBI TeJ.
3aKOH COXpaHEHUS MEXaHUUYECKOH

OHEpruun

Jla6opartopHas paborTa

«MUccnenoBanue cBA3M pabOTHl CUIBL C
H3MEHEHUEM MEXaHHUUYECKOH d3Hepruu 1
TeJla Ha NPpUMeEpe PacTIKEHHUS

PE3UHOBOIO XIyTa»

KonTponbHas pabora no teme
«Knuunemartuka. JlunamMmuka. 3aKOHBI 1

COXpaHCHUSA B MEXAHUKE)»

OCHOBHBIE NMOJOXEHUS MOJEKYJISIPHO-
KHHETUUYECKOW Teopuu. bpoyHOoBCcKOE 1
nBuxeHue. Aud pysus

XapakTep NBUXKEHUS H

B3aMMOJCHCTBHUSA YaCTHUI[ BEIICCTBA.

Mopaenu cTpoeHHUS ra3oB, XKHUJIKOCTEH

U TBEPABIX TEI
Macca monekyn. Konugecrso
BemecTBa. ITocTossHHas ABoraapo

Tennosoe paBHOBecue. TemnepaTtypa

u e€ usmepenue. lll kana temneparyp

https://rn.edsoo.ru/ff0c461a

bubnuoreka ITOK
https://rn.edsoo.ru/ff0c478c

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c4b74

bu6nuoreka [[OK
https://rn.edsoo.ru/ff0c4dc2



25

26

27

28

29

30

31

32

33

34

Henscus

Uneanvupiii Ta3 B MKT. OcHoBHOE

ypaBHenue MKT

AOGcomoTHas TeMmepatypa Kak Mmepa
cpeAHE KHHETUUYECKOW SHEpPTHU
IBUXXKEHUS MOJIEKYJI. Y paBHEHUE
Menneneera-Knanelipona

3akon JlanbToHa. [[a30BBI€ 3aKOHHI
Jla6opatopHas paborTa
«HMccnenoBaHnue 3aBUCUMOCTH MEXAY
napaMeTpaMHu COCTOSHHSA

pa3pexXeHHOro ra3a»

N3onpoueccs B H€alIbHOM Ta3e U UX
rpagmueckoe NpeacTaBIeHUE
BHyTpeHHAs 3HEprus
TEPMOJAUHAMUUYECKONH CUCTEMBl U
crnoco6sl €€ nusmenenua. KonuuectBo
TenJoThl u pabora. BHyTpeHH s
SHEepPrus OJHOATOMHOIO UJEAlIbHOIO

rasa
Bunsl TCHmjJomnepeagadyu

YonenrHas TEMIOEMKOCTh BEI[ECTBA.
KonuyecTBo TenmaoTsl npu
Tennonepeaaue. AnquabaTHBIH mpoIecc
[IepBBIii 3aKOH TEPMOAUHAMUKHU H €TO

NPpUMEHCHHUC K U30MMponueccam

Heo6paruMocTh npouneccoB B

bubnuoreka I[OK
httDs://m.edsoo.ru/ff0c4fde

bu6nuoreka [[OK
httDs://m.edsoo.ru/ff0c511e

bu6bnuoreka [[OK
httDs://m.edsoo.ru/ff0c570e

bu6nuoreka [[OK
httDs://m.edsoo.ru/ff0c5952

bubnuoreka ITOK
httDs://m.edsoo.ru/ff0c5¢36

bu6bnuoreka [[OK
httDs://m.edsoo.ru/ff0c5¢36

bu6bnuoreka [[OK
httDs://m.edsoo.ru/ff0c5efc

Bubnuorexa [JOK



35

36

37

38

39

40

41

42

43

44

45

npupoge. Bropoii 3akoH

TCPpMOAUHAMHUKHU

Hpunnun nevictus u KIIJ] tennoBoit

M all U H bl
Huxn Kapuao u ero KITJ]

DKoJNoru4eckue npoodaembl

TCIIJIOOHEPIrE€TUKHU

O0bobmaromuit ypok «MonexynspHas

(bI/I3I/IKa. OCHOBBI TCPpMOAUHAMUKHU»

KonTponbHas pabora no treme
«Monexynsapuas pusuka. OCHOBBI
TEPMOAUHAMUKH
ITapooOpa3zoBaHue U KOHJEHCALUA.
HcnapeHue u KUIEHUE
AGCconoTHAas U OTHOCHUTENbHAs
BIAXXHOCTh BO3AyXa. HachlmeHHBI I
map

Teépnoe teno. Kpucrannuueckue u
amMop¢dHBIe Tena. AHU3O0TPONUS

CBOMCTB KpHUCTAJIJIO0OB. )KI/II[KI/IC

KpUCTaAJIJIbI. COBpeMeHHLIe MaTepHUuaiabl

IInaBnenue u Kpucrajdiau3agusi.
VaenbHas TenmjoTa MiaaBJICHUS.

Cybnumanus
YpaBHEHHE TEMJIOBOTO OalaHca

OnexTpusanus Tea. DIeKTpUUYeCKUH

3apsan. I[Ba BHUJa DJICKTPHUUYCCKUX

https://rn.edsoo.ru/ff0c6230

bubnuoreka ITOK
https://m.edsoo.ru/ff0c600a

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c6938

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c6a50

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c63b6

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bubnuoreka ITOK
https://m.edsoo.ru/ff0c6510

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c6708

bubnuoreka I[OK
https://m.edsoo.ru/ff0c6820

bubnuoreka ITOK
https://m.edsoo.ru/ff0c6bcc



46

47

48

49

50

51

52

53

54

3apsa0B

HpOBOHHI/IKI/I, AUDJICKTPUKH U
MNOJNYyONPOBOAHHUKH. 3aKoH COXpaHCHHUHA

DQJICEKTPHUYCCKOIo 3apsaaa

B3aumoneiictBue 3apsigoB. 3aKoH
Kynona. TouedHBI i 3JIEKTPUYECKHU U
3apsan

HanpsaxkEHHOCTD 3JIEKTPUUECKOTO
nons. [IpuHUN cynepno3unuu
3NEKTPUUECKUX moyel. JIuauu

HanpsX EHHOCTH

PaboTa cun 37€KTpPOCTAaTUUYECKOTO
nons. [lorennuan. Pa3HocTh

NOTCHIHUAIOB

HpOBOHHI/IKI/I U TUBJICKTPUKH B
DJCKTPOCTATHUYCCKOM IIOJIC.

JdusnexkTpuyeckas IpOHUIAaEMOCTH
OnextpoémkocTh. Kongencarop

SHCKTPOéMKOCTL IJIO0CKOro
KOHJACHCATOpa. 3H6pFI/I$[ 3apAXKECHHOTO

KoHAeHcaTopa

JlabopatopHasa pabora "U3mepeHue
3IEeKTPOEMKOCTU KOHJEHcaTopa"
[IpuHuun felCTBUS U IPUMEHEHUE
KOHJEHCAaTOPOB, KOIUPOBAIbHOIO
annapaTa, CTpyHHOro mpuHTEpa.

BHGKTPOCTaTI/I‘IeCKaﬂ 3amura.

bu6nuoreka [[OK
httDs://m.edsoo.ru/ff0c6bcc

bubnuorexa [JOK
httDs://m.edsoo.ru/ff0c6ced

bu6nuoreka [[OK
https://m.edsoo.ru/ff0c6df2

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6bnuoreka [[OK

https://m.edsoo.ru/ff0c7018

bubnuoreka ITOK
httDs://m.edsoo.ru/ff0c7126

Bubnuorexa [[OK
https://m.edsoo.ru/ff0c72c0



55

56

57

58

59

60

61

3azeMiIeHHUE 3IEKTpoNnpuboOpos

DIEeKTPUUYECKUNH TOK, YCIOBUS €ro
cymecTBoBaHUA. [IOCTOIHHBIN TOK.
Cuna toka. Hanpsxenue.
ConporuBinenue. 3akoH Oma nas

ydacTKa Oe€nu

ITocnenoBaTenbHOE, MapallelibHOE,
CMEUIaHHOE COEAMHEHUE
npoBoaHukoB. JlabopatopHas pabGoTa
«M3yyeHne cMEMaHHOIO COEJUHEHUS

pe3uCcCTOpPOB»

PabGora u MOITHOCTDb 3JICKTPUYICCKOTIO

Toka. 3akoH Jxoynsa-Jlenma

3axoH OMa ays MOJNHOW (3aMKHYTOM)
snexkTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«HN3mepenne D/]C uctouHuka Toka #

€ro BHYTPECHHETO COONPOTUBICHUIA»

BHGKTPOHHaﬂ OpOBOAUMOCTDH TBépZ[LIX
METalllIoB. 3aBHCUMOCTH
CONPOTUBICHUA METAJIJIOB OT

TeMmnepatypbsl. CBEepXNpOBOJIUMOCThH

DNeKTpUUYECKHH TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX NMYYKOB

HOHprOBO)IHI/IKI/I, HX COOCTBEHHAsA U
npuMeCcHasa NpOBOAUMOCTD. CBoiicTBa
p— n-nepexona. HOJ’IprOBOﬂHI/IKOBLIe

npuodopsl

0.5

0.5

bubnuoreka I[OK
https://rn.edsoo.ru/ff0c74f0

bubnuoreka ITOK
https://rn.edsoo.ru/ff0c7838

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c7ae0

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c84ae



62

63

64

65

66

67

68

DNexTpUUYEeCKHUH TOK B pacTBopax u
pacmiaBax 3JEeKTPOJNUTOB.
DNeKTPONUTHYECKAsS AUCCOL AU,
DnexkTponus

DnexTpuueckHuil Tok B razax.
CaMOCTOATENbHBIH U
HEeCaMOCTOATENbHBIH pa3psan. MonHus.

IInazma

DnexTpuYecKkrue NpuOOpPHl H
ycTpoiCcTBa M UX IpaKTHYECKOE
npuMmeHenue. [IpaBuna TeXHUKHU

0€e30IMaCHOCTH

Obobmaromuil ypok
«DNEeKTPOIUHAMHUKAY
KonrtponsHasa paboTa mo teme
«JnekTpocratuka. [TocTosHHBI I
3nekTpuueckuil Tok. Toku B

pa3IM4YHBIX Cpelaxy
PesepBHBIil ypok. KoHTponbHas
pabora nmo treme "DinexkTpoauHaMuka'

PesepBHBIl ypok. OGobmaromuidi ypok

nmo remaMm 10 xiacca

OBINEE KOJIMYECTBO YACOB IIO
INPOTPAMME

68

Bubnuorexa [JOK
https://rn.edsoo.ru/ff0c82ba

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c84ae

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c86fc

bu6bnuoreka [[OK
https://rn.edsoo.ru/ff0c88be

bubnuoreka ITOK
https://rn.edsoo.ru/ff0c8a8a

Bubnuorexa [JOK
https://rn.edsoo.ru/ff0c8c56

bu6nuoreka [[OK
https://rn.edsoo.ru/ff0c8f6¢



11 KUIACC

KounyecTBO yacos DJIEeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Konrposbupie  Ipaxruieckue f/llszyqennﬂ sﬁl?aionaTeanme
padoThI padoThI pecypes!
[TocTossHHBIE MATHUTH U UX
B3auMoJeiicTBue. MarHuTHoe moie. bubnuorexa ITOK
BexTtop MarHuTHOW MHAYKIUHU. JIuHUHK ! httDs://m.edsoo.ru/ff0c9778
MarHUTHOM MHIOYKUHUU
MarauTHOE MoJie MIPOBOJHHUKA C
TokoM. OmbBIT DpcTena. bubnuorekxa [[OK
B3aumonelcTBue NPOBOIHUKOB C : httDs://m.edsoo.ru/ff0c98fe
TOKOM
JlabopartopHas pabora «M3yuenue Bbubnuorexa [{OK
MAardiuTHOTO MOJISI KATYII KK C TOKOM» : : httDs://m.edsoo.ru/ff0c98fe
JleficTBUEe MATHUTHOTO MOJS Ha
npoBogHUK ¢ TokoM. Cuna Ammepa.
Jlabopartopunas pabora Bbubnuorexa [{OK
«MccnenoBanue NelcTBUL ! ! https://m.edsoo.ru/ff0c9ac0
MOCTOSHHOTO MarHuTa Ha paMKy C
TOKOM»
JleficTBUEe MATHUTHOTO MOJS Ha
IBUXKYUYIOCS 3apsiKEHHY YacTHUIY. Bbubnuorexa [{OK
Cuna Jlopenua. Pabora cunsl ! https://m.edsoo.ru/ff0c9df4

JlopeHna
DnexkTpoMarHuTHas HHAYKNusg. [loTok
BeKTOpa MarHuTHoW mHAyknuu. I C 1

HHAYKOUH. 3aK0oH 3HeKTpOMaFHI/ITHOI71
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11

12

13

14

HHAYKOHUHU d)apaneﬂ

Jlabopatopunas pabora
«MccnenoBanue siBIECHUS

3HeKTpOMaFHHTHOfI HHAYKIOUUA»

NHEayKTUBHOCTH. SIBIEHHUE
camouHaykuuu. 2 JJC caMOMHIYKIIUHA.
DHeprus MarHUTHOTO NOJISI KAaTYII KU C

TOKOM. 3HeKTpOMaFHHTHO€ nojcec

TexHHUeckHEe YyCTPOUCTBA U HX
NpUMEHEHUE: MNOCTOSIHHBIE MArHUTHI,
3IE€KTPOMATrHUTHI, 3IE€KTPOABUTATEID,
YCKOpPHUTENHN 3IE€MEHTAPHBIX YAaCTHII,

HHAYKIOHOHHAA NeYb

O0obmaomud ypok « MarHuTHoOe

noie. BHGKTPOMaFHI/ITHaﬂ HHOAYKOUA»

KonTponasHas paboTa no reme
«MarHuTHOE TOIE.

9J’I3KTpOMaI‘HI/ITHa}I UHAYKOUA»

CBOOOIHBIE MEXaHUYECCKHE
konebanus. [apMOHHUYECKHE
KonebOaHus. Y paBHEHUE
rapMOHUYECKUX KOJCOaHUIA.
I[IpeBpanmieHne YHEPTHHU
JlabopartopHas pabGoTa
«WccnemoBanue 3aBUCHMOCTH
nmepuoga ManblX KojdeOaHUN rpysa Ha

HUTHU OT OJHUHBI HUTU U MACCBhlI T'py3a»

Koneb6arenbus il koHTYp. CBOOGOIHEIE

bubnuoreka [[OK
httDs;//m.edsoo.ru/ff0ca 150

Bbu6nuorexka [JOK
httDs://m.edsoo.ru/ff0ca600

bubnuoreka [[OK
httDs://m.edsoo.ru/ff0cab82

Bbu6nuorexka [JOK
https://m.edsoo.ru/ff0cad58

Bbu6nuotexka [JOK
https://m.edsoo.ru/ff0caf06

bubnuoreka [[OK
httDs://m.edsoo.ru/ff0ch820
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18

19

20

DJIEKTPOMATHUTHBIC KonebaHus B
nacalbHOM KolleOaTeabHOM KOHTYpC.
Ananorus MECKAY MEXAaHUYCCKUMHU U

OJICKTPOMArHUTHBIMHU KoJneOaHHIMH

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUHU B UICAIBHOM 1

KolleOaTeabHOM KOHTYpEC

Hpe)lCTaBJ'IeHI/Ie O 3aTyXawnmux

KoJdecOaHUAX. BI)IHy)KI[eHHI)Ie

MexaHH4YecKkue Konebanus. Pe3onanc. 1
BI)IHy)K,HeHHI)IC QJICKTPOMArHUuTHBI €

KoJiebaHus

IMTepemenHnbl it Tok. CUHYycOUAANbHBI I
nepeMeHHbl 1 TOK. MOOIHOCTH

IIEpEMEHHOTO0 TOKa. AMIOJIUTYAHOE H 1
NEeNUCTBYIONI€e 3HAUEHUE CUIBl TOKA U

HaOopsAXCHUA

Tpancdopmatop. [IpousBoacteo,
nepenaya u notrpebdiieHue 1

3J'IeKTpPI‘IeCKOI>i OHEpruu

YCTpOoHCTBO M MPaKTHYECKOE
NMpUMEHEHHE 3JTEKTPUUECKOTO 3BOHKA,
reHepaTopa NEpeMEeHHOTO TOKa,

JUHUHN 3JeKTponepenay

DKONOTHYECKHE PUCKHU NPHU

NPOM3BOJCTBE 3IEKTPOIHEPTHH.

KyasTypa ucnonb3oBaHus 1
3J1EKTPOIHEPIrUHU B MOBCEJAHEBHOM

XKHU3HHU

bubnuorekxa I[OK
https://rn.edsoo.ru/ff0cb9c4

bubnuorekxa I[OK
https://m.edsoo.ru/ff0cbb86

bubnuorekxa I[OK
https://m.edsoo.ru/ff0cbd34

bubnuoreka [[OK
https://m.edsoo.ru/ff0cc324
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25
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27

28

29

30

MexaHH4YEeCKHE BOJIHBI, YCIOBUS
pacupoctpanenus. Illepuoxn. Cxopocth
pacnpocTpaHEHHS W AJIMHA BOJHBI.

HonepeqHHe U OpOAOJBbHBIC BOJIHBI

3Byk. CxopocTh 3Byka. [poMKOCTB

3Byka. Beicora Tona. TemOp 3ByKa

ONeKTPOMAarHUTHBI € BOJIHBI, UX
cBolicTBa M ckopocTh. Il kana

QJICKTPOMATrHUTHBIX BOJIH

HpI/IHHI/IHLI paguoCBA3H U
TeJleBUjaeHUusA. Pa3purtue CpeacTB

CBA3H. PaﬂI/IOHOKaHI/IH

KonTtponsruas pabora «Konebanus u

BOJIHEI»

[IpsMonuHEeliHOE pacIpOCTpPaHEHHUE
cBETa B OJJHOPOJHOH cpene.
Todeunsl ! ncTOYHUK cBeTa. Jlyu

CBE€Ta

OTpaxeHue cBera. 3aKOHBI
oTpaxeHus csera. [lToctpoenue
n3o0paxxeHU B MIOCKOM 3epKale
IIpenomnenue cBera. [lonHoe
BHYTpeHHee oTpaxeHue. IIpenenpus it
YroJl MOJHOTO BHYTPEHHET O
OTpaXXxeHus

JlabopartopHas pabora «M3mepenue

mokKaszaTejid NpeIoOMICHHUA CTEKIIa»

JIunsel. ITocTpoenue uzobpaxeHuit B

Bbu6nuorexka [JOK
https://rn.edsoo.ru/ff0cca54

bubauoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubnuoreka [[OK
https://m.edsoo.ru/ff0ccfe0

bubauoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bubnuorexa I[OK
https://m.edsoo.ru/ff0cd350

bubnmuoreka [[OK
https://m.edsoo.ru/ff0cd4e0

bubnuorekxa I[OK
https://m.edsoo.ru/ff0cd7{6

bubnuoreka [[OK
https://m.edsoo.ru/ff0cd67a

Bbu6nuorexka [JOK
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32

33

34

35

36

37

38

39

nuH3e. Dopmysna TOHKON JUH3HI.

VBenuueHuEe JIUH3BI

Jlabopartopuas pabora
«MccnenoBanue CBOUWCTB

n3o0paxeHUu B TMH3AX)

Hucnepcus ceera. CIOXHBIU coCTaB
O6esoro ceera. L{BeT. JJabopatopHas
pabora «Habnwoagenue nucnepcuu

cBETa»

Nurtepdepenuus ceera. Iudpakuus
cBeTa. ludppaknuonHas pem éTka
[TomepedyHOCTh CBETOBBIX BOJH.

HOHHpI/ISaHI/ISI CBE€Ta

Onrtuueckue NpubOpPH U yCTpOHCTBA U

yciaoBus ux 6€e30IacHOTO NPpUMECHCHUA

'panun bl IPUMEHUMOCTH
KJIacCM4YecKol MexaHUKU. [TocTymars
CmennalbHON TEeOpHUHU

OTHOCHUTECIBHOCTH

OTHOCHTEIBHOCTH OOJHOBPEMCHHOCTH.
3aMG,HJ'IeHI/IC BPEMCHHU U COKpAUNICHHUC

JJIH HBI
BHCPFI/ISI H UMIIYyJbC peﬂflTI/IBI/ICTCKOP‘I

YaCTHUILBIL. CBs3b MacCH C 3Hepl"PIeI71 u

UMIYJIbBCOM. BHGpFI/ISI IOKOsA

Kontponrnas pabora «Onrtuka.
OCHOBBI cIeMaIbHON TEOPUH

OTHOCUTCIBHOCTH»

https://m.edsoo.ru/ff0cdd le

Bbu6nuorexka [JOK
https://m.edsoo.ru/ffDced22

bubnuorexa I[OK
https://m.edsoo.ru/ff0cf02e

bubnuoreka [[OK
https://m.edsoo.ru/ff0cf862

Bbu6nuorexka [JOK
https://m.edsoo.ru/ff0cfa42

bubnuoreka [[OK
https://m.edsoo.ru/ff0cfc68

bubauoreka [JOK
https://m.edsoo.ru/ff0cf6 {0
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44

45

46

47

48

49

®otonsl. Dopmyna [Tnanka. DHeprus
U UMIOyJIbCc GOTOHA

OTKpbITHE U UCCIEAOBAHUE
botorddexta. OnbiTer A. T.

CroneroBa

3akoHbl poTodpdekTa. YpaBHEHHUE
OiffnmTelina qusg porosdppekra.
«Kpacuas rpanuna» dporospdexra
JaBnenue ceera. Oneiter I1. H.
JleGbeneBa. Xumunueckoe geicreue

CBE€Ta

TexHHYeckue ycTpOMCTBA U
NpakTU4YECKOEe NPUMEHEHUE!
boTodMeMeHT, GOTONATUHK,
colHedyHas 6aTapes, CBETONUOJ
Pemenue 3agau no reMe «DI€MEHTHI

KBaHTOBOW ONMTHUKU

Monens aroma Tomcona. OnBITH
Peszepdopna nmo paccesHuro a-gyacTHll.

[InaneTtapHas MoAenap aToMa
IToctynatel bopa

I/I3J'Iy‘{CHI/Ie U OOorjJouf€Huc (bOTOHOB
Inpu nepexoae aromMa ¢ OAHOIro ypoBHHA

SHEPIrUHU Ha Ipyroi. Buagsl cnekTpos
BonHoBBIe cBOMcTBA YacTHIl. BOIHEI
ne bpoitnga. KopnyckynspHo-

BOJIHOBOH AyaJlu3M. CHnoHTaHHOC U

bubnuoreka [[OK
https://rn.edsoo.ru/ff0cfel6

bubnuoreka [[OK
https://m.edsoo.ru/ff0cffc4

bubauoreka [JOK
https://m.edsoo.ru/ff0d015e

bubnuorekxa I[OK
https://m.edsoo.ru/ff0d04a6

bubnuorexa I[OK
https://m.edsoo.ru/ff0d0302

bubauoreka [JOK
https://m.edsoo.ru/ff0d091a

bubnuorekxa I[OK
https://m.edsoo.ru/ff0d0Oafa

bubnuoreka [[OK
https://m.edsoo.ru/ff0d0afa

bubnuorexa I[OK
https://m.edsoo.ru/ff0d0ca8
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52

53

54

55

56

BBIHYXJACHHOC U3JTYUYCHHUC

OrkpbiTHe paguoakTUBHOCTH. OIBITH
Pesepdopna mo onmpeneneHnIo cocrasa

PagAuOAKTUBHOTO U3ITYUYCHUS

CBoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusuue
PaaIMOaKTUBHOCTH Ha KHBHIC

Opra”HUu3M bl

OTKpbITHE NPOTOHA U HEHTpOHA.
U3oTonsl. Anbda-pacnan.
DNEeKTPOHHBIH U NO3UTPOHHBIHN Oera-

pacnan. FaMMa-I/IBHy‘IeHI/Ie

DHeprus cBsI3U HYKJIOHOB B sijape.
SlnepHbie peakuuu. S nepHBI A
peakrtop. IIpoGnembl, mepcrneKTUBHI,
3KOJOTHYECKHE ACMEKTHl IAECPHOU

OHEPIreTUKHU

DneMeHTapHBIe 9acTUIBI. O TKPBITHE
MO3UTpPOHA. MeTonbl HAaOMO AEHUS U

perucTpanuu 3J1€MEHTapHBIX YAaCTHII.
Kpyrapit cton « ®yHgaMeHTaIbHBI €

B3amMOJICHCcTBHUA. EquHCTBO

bU3UIEeCKOW KAapTUHBI MUPa»

Bupg 3Bé3zguoro nedba. CozBe3aus,
sSpKHue 3BE3MbI, MIAHETHl, UX BUIUMOE

ABHUXCHUC. ConmHeUYHAs CHCTEMa

Conune. ConHeyHass aKTUBHOCTS.

Uctounuk suepruu ConHua u 3BE3]

bubnuoreka [[OK
httDs://m.edsoo.ru/ff0d0fd2

bubnuoreka [[OK
httDs://m.edsoo.ru/ff0d1162

bubnuorexa [[OK
httDs://m.edsoo.ru/ff0d1356

bubnuorexa [[OK
httDs://m.edsoo.ru/ff0d0e38
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3BE3MbI, UX OCHOBHbLIE
XAPAKTEPUCTUKU. 3BE3/bI TTIABHOM
MOCJIEIOBATEIPHOCTH. BHyTpeHHEE
cTpoeHue 38€311. COBpeMeHHbIE
MPEICTABICHHS O TIPOUCX OKIICHUH U
aBooH COJTHIA U 3BE3]T

58

Muneunsiii [1yTe — Hama I'anaktuka.
ITonoxenue u asuxenue CoiHIa B
I'anaxtuke. I'anaktuxku. Yépuele
IBIPBL B IIpax rajlakTUK

59

Bcenennasi. Pazberanue rajakTuk.
Teopus bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npoOeMbl aCTPOHOMHU

61

KonrponbHas pabora «DJIeMeHTHI
ACTPOHOMHH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pose ¢usukn u
ACTPOHOMUHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMAILHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKA

63

O6o6maromuii ypok. Posbp u Mecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHUHE MHUpa

64

O6o0maromuii ypok. Poib
¢dusngeckoii Teopuu B GOpMUPOBAHIH
NpeAcTaBIeHUN O PU3NIECKOH
KapTUHE MUpa




O6ob6marwomuit ypok. Mecrto
65 bu3nvUeckod KapTUHBI MUpa B 00mIeM .
pPAOY COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX HpeHCTaBHCHHﬁ()HpHPOHC

66 PeszepBHBIl ypok. MaraHuTHOE NOJE. |
ONeKTpoMarHuTHas UHAYKIUS

PesepBHblil ypok. Ontuka. OCHOBBI
67 CIENHalbHON TEOPHUH 1

OTHOCHUTECIBbHOCTHU

Pesepublit ypok. KBantoBas ¢pusunka.
68 DIeMEeHTH aCTPOHOMUHU U 1
acTpo(H3HKH
OB EE KOJIMYECTBO HACOB IIO
NPOTPAMME

68

bubnuoreka [[OK
httDs://m.edsoo.ru/ff0d 1784
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