


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHWH W TpeOOBaHWH K pe3yabTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke c y4étom QeacpanbHOil paboucii mporpaMmbl BOCIHMTAHUS W
KOHUENIMKM MpenofgaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3yIOLINX OCHOBHEIE
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTUHBI MUpa oOydarommxcs 10—11 kinaccoB nmpu 00ydyeHun
X (Qu3uke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOAXO/A.
[Tporpamma no puzuke coorBercTByeT TpeOoBanusM OI'OC COO Kk njaHupyeMbiM
JMYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM PE3yJibTaraM OOYUCHHs, 4 TAKXKE
YUUTBHIBAET HEOOXOAMMOCTh PEANU3ALUN MEKIPEAMETHBIX CB3€i (U3MKH C
€CTECTBCHHO-HAYYHBIMU YUECOHBIMU NTPeAMETaMU. B HEll onpeaenstoTcs OCHOBHBIE
LEMN U3YYCHUS (PU3UKHA HA YPOBHE CPEAHETO OOLIEro 00Pa30oBaHus, MIIaHUPYEMBIE
pe3yabTaThl  OCBOCHMS Kypca (PU3MKM: JIMYHOCTHBIE, METAMpPEAMETHBIC,
MpEeAMETHBIE (HAa OA30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3UKKN HA 0A30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJEpKaHME YUEOHOro npeamera « Du3nka» no rogam o0ydeHusl.

du3nka Kak Hayka O HamOosjee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIMii
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
(¢uznueckoid reorpadueli W acTpoOHOMHUEH. HCMoOnb30BaHWE W AKTHUBHOE
OPUMEHEHUE  (U3AYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJIOTUH B C(hepe IHEPrETUKH, TPAHCIIOPTA, OCBOEHHSI KOCMOCA,
NOJTyYEHUSI HOBBIX MATEPHAIIOB C 3a/JlaHHBIMH CBOMCTBAMHU M Ipyrux. M3yuenue
(PM3MKKA BHOCHT OCHOBHO# BKJIaJ B (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
Mupa oOyvarommxcs, B (POpMHUPOBAHME YMEHWUN NPUMEHSTh HAYYHBIA METOJ
NO3HAHMS NP BBHIMOJIHEHUY UMU YUEOHBIX UCCIICTOBAHMIA.

B ocHOBY Kypca Qpu3uku 1u1st ypOBHSI CPEIHETO 00IIEro 00pa30BaHUs MOJIOKEH
PsII UACH, KOTOPBIE MO>KHO PaCCMATPUBATh KAK MPUHLMIIBI €10 TOCTPOCHUS.

Hoes yerocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPYKUT MaTEpHall U3 BCEX Pa3leioB (PM3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOH (DU3HKH.



Hoes eenepanuzayuu. B COOTBETCTBMM C HEWl marepuan Kypca (QU3MKH
00beIMHEH BOKPYr (u3MYeCKWx Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
oJIe.

Hoesa eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHUMANA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
(U3MKH ¢ pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUYECCKAMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npukiaonoii nanpaenennocmu. Kype pU3uku npeanonaract 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHHYECKMX M TEXHOJOTMUYECKUX MPHUIOKEHUH H3YyUEHHBIX
TEOPUNA U 3aKOHOB.

Hoes oxonocuszayuu  peanu3yercs TOCPENCTBOM BBEACHUS DIIEMEHTOB
COJICP)KaHUS, MOCBSAMIEHHBIX JKOJOTMYECKUM MPOOJIEeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PAllMOHAIBHOTO MPUPOAOTIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTep>KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHMsl SBIAIOTCSA (pu3nueckue Teopur ((GPOopMHPOBAHUE MPEACTABICHUN O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOH TEOPUH, poiii (YyHIAMEHTAIbHBIX 3aKOHOB U
NPUHLKAIIOB B COBPEMEHHBIX TPEACTABICHUIX O IPUPOJIE, TPAHULAX TPUMEHUMOCTH
TEOPUH, 711 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHCTEMHO-EATENILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
J1i1st 6a30BOT0O YPOBHS Kypca (PU3UKKU — 3TO UCMOJb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIAOOPATOPHBIX PA0OT, KOTOPHIE B TPOrPAMME
no (usznke OOBECAMHEHBI B OOIIMI CHMMCOK YYEHWUYECKMX MPAKTHYECCKHX PadoT.
Brelaenenne B yka3aHHOM mepedyHe J1abOpaTOpHBIX PpadOT, MPOBOAMMBIX AJIs
KOHTPOJIS U OLICHKH, OCYLIECTBIIIETCS YYACTHUKAMHU 00PAa30BaTEIBHOIO MpoLecca
UCXOAs M3 OCOOCHHOCTEH MIaHMPOBAaHUS M OCHallcHHs kaOuHera (msuku. [Ipm
3TOM O0ecneurMBacTCs OBIAACHHE OOYYarOUIMMMCS YMEHHSIMH POBOAWTH
KOCBEHHBIC M3MEPCHUS, HCCICAOBAHUS 3aBUCUMOCTEH (PU3NYECKMX BEIIMYMH W
NOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbinoe BHUMaHKE yACTSETCS PELICHUIO PACYETHBIX M KAYECTBEHHBIX 33/1a4.
[Tpu 3TOM [T paCUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33714 € SIBHO 33JaHHOM
(U3NYECKO MOJETBIO, TO3BOJSIOIIME MPUMEHATH M3YYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KAaK M3 OJHOTO pasjena Kypca, TaK U UHTETPUPYs 3HAHHS M3
Pa3HBIX pa3nenoB. [ KaYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHKs Ha
OOBSICHEHHE TPOTEKAHUS (PU3NUYECKMX SIBICHHWA M TMPOLIECCOB B OKPYXKAKOLICH
JKU3HW, TpeOyromme BbIOOpa (U3WYECKOH MOJEHH A CHUTYAllMH MPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.



B cootercTBum ¢ TpedoBanusmu OI'OC COO k MaTepHATbHO-TEXHUUYECKOMY
obecnieueHn0 y4eOHOTO mpouecca 0a30Bblil YPOBEHb Kypca (PU3MKM HA YpPOBHE
cpenHero oOmero oOpa3oBaHMs JOJKEH M3Y4aTbCsd B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (PU3MKKA WM B YCIOBHSX HMHTETPUPOBAHHOINO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IIUKJIA. B kabuHeTe (pM3KMKM AOKHO OBITh HEOOXOAUMOE
JadbopaTopHoe OOOPYAOBAHUE JUISl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(PU3MKE YUCHUUYECKUX MPAKTHYECKUX PAOOT U JEMOHCTPALIMOHHOE 000PYA0BAHUE.

JleMoHCTpaunoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHLMANIOM MWHUMAIBHOM  JOCTaTOYHOCTH M OOECHEYMBACT  MOCTAHOBKY
NEPEUYUCICHHBIX B MporpamMme Mo (U3MKE KIIOUEBBIX JAEMOHCTpaLUi JJis
UCCIICIOBAHMST  M3YYacMbIX SIBJICHAA W  TPOLIECCOB, OMIUPHYECKHX U
($yHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pynOBaHHE MJiI YYEHHYECKHX MPAKTUYECKUX PadboT
(dopMuUpyeETCS B BUJAE TEMATUYECKMX KOMILUIEKTOB M OOCCIECUYMBAETCS B PacuéTe
OJTHOTO KOMIUIEKTA Ha JBYX OOydarlomuxcs. TemMaTHuecKne KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM
UCMOJIb30BAHUU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKe KOMIIBIOTEPHBIX
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 TPUPObI, PA3BUTHE MX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CITOCOOHOCTEH;

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

o (popMHpOBaHKE HAYYHOTO MUPOBO33PCHHS KaK PE3yIbTaTa H3yUEHUSI OCHOB
CTPOCHUSI MAaTEPUH U PYHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

o (QopmupoBaHMEe YMEHUH OOBICHATH SIBICHHS C  HCIOJIb30BAHHEM
($U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTBR;

o (opMHUpPOBaHUE TPEACTABICHUNA O PO (PUMKU AJIsl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA.

JloCT>KEHHE ATHX LENed 00eCeYnBacTCsl PEHICHUEM CIECAYIOMIMX 331a4 B

MPOLECCe N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIEero o0pa3oBaHus:

e NPHOOPETEHUE CUCTEMBI 3HAHUI 00 00IIMX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIKOYAs MEXAHUKY, MOJICKYJISPHYO (PH3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH,

o (OpMHUpPOBAHUE YMEHMH MPUMEHATH TEOPETUUYECKUE 3HAHMS  JJIs
OObsICHEHUST (DUBUUYECKUX SIBJICHWA B MPUPOAE U ISl  TPUHSATHUS
MIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHON JKU3HU,



e OCBOCHHE CMOCOOOB PEUICHUS PA3IMYHBIX 3aJa4 C SBHO 3aJaHHOMN
$u3nMUeCKOl MOJENbI0, 3a]ay, MOAPa3yMEBAIOIIMX CaMOCTOSITENBHOE
co3/laHue (PU3MUYECKON MOJENHN, aIEKBATHON YCJIOBUSIM 3a1a4H;

e TIOHMMaHUE (U3UUYECKUX OCHOB M MPHUHLMIOB ACHCTBUS TEXHUUYECKUX
YCTPOHCTB M TEXHOJOTMUECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeay;

e OBJIQJICHUE METOJAMHU CAMOCTOSTEJILHOTO TUIAHUPOBAHUS W TPOBEACHUS
(PU3NUECKUX IKCIEPUMEHTOB, aHAIM3a M WHTEpHpeTalud MH(pOpMaIuy,
OMPEIEJICHUS TOCTOBEPHOCTHU TOJIYYEHHOTO Pe3yJbTara,;

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

Ha wuzyuenue ¢usukm (6a30Bblii YPOBEHb) Ha YPOBHE CPEIHEro OOWIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[IpennaracMblii B mporpamMme Mo (u3Mke TNepeveHb JabOpPaTOPHBIX U
OPAaKTUYECKUX padoT SBJISIETCS PEKOMEHJIOBAHHBIM, YUMTENb JEJAaeT BHIOOD
OPOBEACHUS JIaOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3rka — Hayka O npupone. HayuHble METOABI MO3HAHWS OKPYIKAOLIETO
Mupa. Posib 3KCIIEPUMEHTA U TEOPUH B IPOLECCE MO3HAHMS TPUPOIBL. DKCIIEPUMEHT
B (pr3HKeE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. | paHHIBl MPUMEHUMOCTH (PU3AYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

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

Jlemoncmpayuu

AHanoropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMIIBIOTEPHBIC
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CB0oOOHOE aJicCHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUS.

Kpuonuneiinoe aBmkeHue. [IBUKEHHE MaTepralibHON TOUKH 110 OKPY>KHOCTH
C MOCTOSIHHOM MO MOAYJIK0 CKOPOCTBIO. YTJIOBasl CKOPOCTh, JTUHEHHAs CKOPOCTb.
[Tepuon n wactora oOpauieHus. L[eHTPOCTPEMUTENBHOE YCKOPEHUE.

TexHUYeCKHE YCTPOMCTBA M MPAKTHYECKOE TNPUMEHEHUE. CHUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JIBUSKEHUSI.

[TpeoOpazoBanre ABMKECHHN € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmronenne aukeHust Tena, OPOLICHHOTO MOX YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.



H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Hamnpasnenue CkOpoCcTH Npu ABUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHON
CKOPOCTH.

HccnenoBanue COOTHOLIECHHsST MEKIY MYTAMH, NPOUACHHBIMA TEIOM 34
MOCJIENOBATENBHBIE  PABHBIE TNPOMEXYTKM BPEMEHM IPU  PABHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

Hzyuenne npmxeHus Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca rena. Cuna. [Tpunumn cynepno3unuu cui. Bropoi 3akon HeroToHa nms
MarepuaibHON TOUKH. TpeTuii 3aKkoH HproTOHA 1711 MaTEPUAIBHBIX TOYEK.

3akoH BcemMupHOro TtsaAroreHus. Cuna Tsoxectu. llepBas kocmuyeckas
CKOPOCTB.

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

Tpenue. Bunbl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduuueHt tpenus.
Cuna conpoTUBIECHUS TIPUA JBHYKEHUHU TENA B )KUIAKOCTH WJIU Ta3€.

[TocTynaTenbHOE U BpalaresibHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEINA.

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

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHHWE. MMOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cui.

Cnoxxenue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KAUEHUS U CKOJIbKEHUSI.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHHst OpycKa Mo HAKJIOHHON 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

WmMnynsc MarepuaabHOM TOYKM (T€a), CUCTEMbI MATEPUATBHBIX 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 SHEPrus VIIPYTO
nehopMHUpOBaHHOM MPY>KUHBL. [[0TeHIIMATbHAS SHEPTUS TENA BOJIU3H MOBEPXHOCTH
3emun.

[ToreHUMAIBHBIE W HENOTCHUMAIBHBIE  CHUJIBL Ces3p  paboTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEIT. 3aKOH
COXPaHEHHS MEXAHUYECKON SHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATIBHON SHEPIUU B KWHETHUECKYIO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

H3yuyeHne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanue cBsi3u pabOThl CHITBI C U3MEHEHHEM MEXAHMYECKOW SHEPruu
TEJa HA PUMEPE PACTHKEHHUS PE3UHOBOIO JKIYTA.

Pazpaen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe naBwxeHue. Juddysmsa. Xapakrep IBUKCHHS U
B3aMMOJCHCTBUS YaCTULl BEIIECTBA. MOJENM CTPOCHUS Ta30B, XUAKOCTEH 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  uwaeanpHoro rasza. (OCHOBHOE€  ypPaBHEHHE  MOJICKYJSIPHO-
KAHETUYECKOW TEOPUU WACABHOrO rasza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUE MeHneneesa—Knaneipona.
3akoH JlasbToHA. M30mPOLIECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NPEACTABICHUE W30MPOLECCOB. HM30TEPMa, HM30XO0Pa,
u3o0apa.

TexXHUUYECKHE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIAE JTUCKPETHOE CTPOCHUE BellecTBa, (pororpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICICTBUSL.

Moaens, WUTFOCTPUPYIOIIAs TPAPOLY JABICHHS ra3a Ha CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHUH
00BbEMa KOMHATHI, JABJICHHS W TEMIEPATYPHI BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOAMHAMUYECCKON
CUCTEMBI U COCOObI €€ n3MeHeHHs. KonruecTBO TemIoTel U padoTta. BHyTpeHH s
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHE. Y IENIbHAS TEIUIOEMKOCTh BEICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHrEe NEPBOrO 3aKOHA TEPMOAMHAMUKH K m3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

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

TemoBple  MammHbl.  [IpUHOMNBL  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBanust SHEPrUM B TEIUIOBBIX MamMHax. KosguuueHT mone3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexXHUYECKUE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBUTATElb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOJMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHUH PaOOTHI. BBLIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TPyOKe MyTEM TPEeHUs (BUACOAEMOHCTPALIHS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpATYPhI) Tela TPH TEMIONEPEaaye.

OnbIT N0 anadaTHOMY PaCUIMPEHUIO BO3AYXAa (OMBIT C BO3AYIIHBIM OTHUBOM ).

Moaenu napoBoii TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Azpecammnsie cocmosanua éeuyecmea. Pasoevie nepexoont

[TapooOpa3oBanue u koHaeHcamms. Ucmapenue u kunenue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TaBJICHUSI.

Teépnoe Teno. Kpucrammueckue 1 amop(Hbie Tena. AHA30TPONUST CBOWCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEHUE TEMIOBOTO OanaHca.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJIOTUN TMOJyUYECHUST COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAITMYECKOTO BEIIECTRA.

JleMoHcTpanus KpUCTalIoB.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepeHnne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
DNeKTpU3anms TEN. DNEKTPUUECKU 3apsaa. [IBa BUIA SNIEKTPUUYECKUX 3aPsAI0B.
[IpOBOMHMKHM,  JMAJIEKTPUKHM W TOJYNPOBOJHMKM. 3aKOH  COXPAHEHUs
AIEKTPAYECKOTO 3apsaa.
B3anmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnexkTpuyeckoe none.  Hanmpsok€HHOCTB  BIIEKTPUYECKOro  mois.  lIpuHoun



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJIEH. JIMHMM HANPsHKEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

Pabota cui anekrpoctatudyeckoro nojist. [lorennman. Pa3HOCTh NOTEHIMAIOB.
[TpOBOHMKM W JMAJIEKTPUKKA B JJIEKTPOCTATHYECKOM TOJE. JMANIEKTprUyecKas
IIPOHUALIAEMOCTb.

OnexkTpo€MKOCTh. KOoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOTO0 KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

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

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBue HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH  TUIOCKOTO KOHJEHCAropa OT  IJIOMWAau
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

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

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

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHUE TIPOBOJIHHUKOB.

PabGora »snekTpuueckoro Toka. 3akoH Jxoyms—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

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

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHKH. CoOcTBeHHass  u [IpUMECHAss  MPOBOAUMOCTH
NOJYyNPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBBIE TPAOOPHI.

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



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

TeXHUYECKME YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYNTPOBOTHUKOBBII THO, TaIbBAHUKA.

Jlemoncmpayuu

H3mepenne CUITbl TOKA M HANIPSDKEH UL

3aBUCUMOCTb COINPOTHBIICHHAS LUJMHAPUYECKUX TPOBOJHUKOB OT JIAHBI,
TUIOLIAM MOTEPEYHOTO CEUYEHUS U MaTEpraa.

CMeIIaHHOE COEIMHEHUE MTPOBOIHUKOB.

[IpamMoe wu3MepeHHe DBIEKTPOABMKYILEH CcWiIbl. KOpOTKOE 3aMbIKaHHE
raJIbBAHUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIEHUSI.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB NEKTPOIIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTB BO3AyXA.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3yueHne CMEanHOro COSIMHEHUS PE3UCTOPOB.

H3mepenne aneKTPOABIIKYIIEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS C
VUETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CBS3€ C KypcaMH MAaTEMAaTUKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnvie noHsAmus, 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 M X TPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
BNEKTPUYECKHUE SBIICHUS B )KUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAS MACCa, TETUIOBBIE CBOMCTBA TBEPIABIX TEJL, )KUAKOCTEN U ra30B,



JJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIMTHYECKAs — AMCCOLMAALMS,
raJIbBaHUKA.

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

Texnonocus: mpeoOpa30OBaHUE JBHXKEHUH C MCMOIB30BAHUEM MEXAHW3MOB,
YU4ET TPEHUST B TEXHUKE, MOIUIMIHUKKA, HCIOJIB30BAHUE 3aKOHA COXPAHCHUS
UMIYyJbCa B TEXHUKE (PAaKeTa, BOAOMET W JPYTHE), ABUIATEIb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XONOJWIBHUK, KOHIULMOHEDP, TEXHOIOTHH
NOJTyYEHUsT COBPEMECHHBIX MAaTEpUaloB, B TOM YHCIIE HAHOMATCPUAIOB, W
HAHOTEXHOJIOTMH, J3JIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHUE JJIEKTPONPHOOPOB,
KCEPOKC, CTpYHHBIH OPUHTED, 3IIEKTPOHATPEBATENIBHBIE npudopsl,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJne. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThL. B3anMoAeliCcTBHAE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nojie. Bekrop MarHuTHON MHAYKUMKW. [[pUHIMIT CYyNIEPHIO3UIIMA MArHUTHBIX MOJICH.
JlvaM MarHuTHOM wWHAyKUMH. KapTwHa NWMHWA MarHMUTHONM WHOYKLMHU TOJIS
NOCTOSTHHBIX MarHUTOB.

MarautHoe TOJIE€ TMPOBOJHWUKA C TOKOM. KaprtuHa nwHMIA WHAYKIAA
MAarHMTHOTO TOJS JJIMHHOTO MPSMOr0 MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
ITPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT JpcTena. BzauMoaencTere nNpoBOAHUKOB €
TOKOM.

Cwta Amniepa, €€ MOAYJIb U HAIIPABJICHUE.

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

SIBneHre BIEKTPOMArHUTHOM HMHAYKOMKW. [lOTOK BEKTOpa MAarHWTHOM
WHAYKIAA. OJEKTPOABWKYLIAS CHJA WMHAYKOWW. 3aKOH 3JIEKTPOMArHUTHOMN
nHayKkuun dapajges.

BuxpeBoe 3nekTpu4eckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKLIAM B
NPOBOJHUKE, TBUKYLIEMCS MOCTYNMATEIBHO B OTHOPOAHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

WHOyKTUBHOCTh.  SIBJICHME CAMOMHIYKUMH. OJEKTPOABMIKYILNAS  CHJIA
CaMOWHYKIIVH.

OHEPrust MArHATHOTO MO KATYIIKA C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE. TOCTOSHHBIC
MArHMThl, SJICKTPOMATHWUTHI, 3JEKTPOJABUIATEb, YCKOPUTEIM SJIEMEHTAPHBIX
YACTHL, UTHAYKIMOHHAS ME€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE HJIEKTPOHHOTO MYYKAa MATHUTHBIM TIOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB 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. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMACHUMHbIE KOEOAHUA

KonebGarenpnas  cucrema.  CBOOOAHBIE ~ MEXAQHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. I[lepron, wactota, ammMtyaa U Qasa KoacOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTu4eCcKUuil MasTHUK. YPaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpamenue 3Heprum Npyu rapMOHUYECKHAX KOJICOAHHSIX.

Konebarenbublii kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJIEOAHUS B
UACATTbHOM KOJEOATEIbHOM KOHTYPE. AHAJIOTHS MEXKIY MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMH  KosicOaHusiMu. Dopmyna TomcoHa. 3aKkOH COXPaHCHHUs
SHEPruM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenue 0 3aryxaromux KoneOaHusx. BeIHYKICHHbIE MEXaHUYECKHE
koneOanus. Pe3oHanc. BEIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W ACHCTBYIOIIEE 3HAYEHHE CUIIBI TOKA W
HaIPSOKCHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOTICHUE TEKTPUUECCKON
SHEPIUU. DKOJIOTUYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTpPO3HEprun. KympTypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCETHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIIEKTPUYECKHMA
3BOHOK, M'€HEPATOP NEPEMEHHOTO TOKA, IMHUM HJIEKTPONEPEaay.

Jlemoncmpayuu

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



HaOntonenue 3aryxarommx KojaeOaHui.

HccenenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHanc mnpu MOCHEAOBATEIILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SJIEKTPONEPENAYH.

Vuenuueckuit sxcnepumenm, iabopamopivie pabomul

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

HccenenoBanue MepeEMEHHOI0O TOKA B LIETIHA U3 MOCJIEN0BATENBHO COEAMHEHHBIX
KOHJICHCATOPA, KATYIIKK U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAacHUMHbIE 60JIHbI

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.

ONEKTPOMATHUTHBIE BOJIHBL Y CIIOBUAS U3JYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmvuas opueHTtanms BekropoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHurs. CKOpPOCTh 3NEKTPOMATHUTHBIX BOJIH.

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

[IprHUMOEL pagOCB3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOIICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
MHCTPYMEHTHI, YJIBTPA3BYKOBAs IMArHOCTHKA B TEXHHMKE M MEIMLMHE, paaap,
PaMONTPUEMHUK, TEJCBU30P, aHTeHHA, TeedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W IMPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

HabGnronenne oTpaskeHus U IPETOMIIEHUS MEXAHUYECKUX BOJIH.

HabGnronenne natephepeHny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

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



HccenenoBanue CBOMCTB AIEKTPOMArHATHBIX BOJH: OTPAXKEHKUE, TPEIOMIICHHE,
noJisipu3anus, tudpakuus, UHTEpHEPCHLIUS.

Tema 3. Onmuka

['eomerpruueckas ontuka. [IpAMOJMHEHHOE PACHPOCTPAHEHUE CBETA B
OJAHOPOHOM cpeae. JIyu ceTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHue cBETa. 3aKOHbI OTpakeHUs1 cBeTa. [locTpoenne m3o0paxeHuil B
TUIOCKOM 3€pKaJie.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AGCONFOTHBII TOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oOTpakeHue. [IpenenbHbIi yroa MOJIHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. CroskHblid coctas Oenoro ceera. LBer.

Cobupatonyie 1 paccerBaroIue JIUH3bL. ToHKas nH3a. DOKYyCHOE pacCTOsSIHUE
W ONTHYECKas CUJIa TOHKOH JIMH3bL. [locTpoeHne n3o0pakeHuid B cOOMparomx u
paccenBaroIIMX JIMH3ax. GopMyJia TOHKOH JIMH3BL. YBEIMUYCHHE, JABACMOE JIMH30M.

[Tpenensl MPUMEHUMOCTH F€OMETPUIYECKON ONITHKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOUYHUMKH.
VYcnoBuss HaOMIOJACHHUST MAaKCHMyMOB W MUHMMYMOB B HHTEPPEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuoHHas peméTka. YCIOBHE HAOIIOACHUS
IJIABHBIX ~MAKCUMYMOB TIpM  MAJCHUHM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexXHUYEeCKHE YCTPOHWCTBA M MPAKTUYECKOE NPHUMEHEHHE. OYKH, JIyIa,
(oroanmapar, NPOCKLUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE PpPaCHPOCTPAHECHUE, OTPAKEHUE MW TPEIIOMIICHUE CBETA.
Ontrueckue TpudOpHI.

[TonHOE BHYTPEHHEE OTpaKEHHE. MOENb CBETOBOA.

HccnenoBanue cBOWCTB M300pKEHM B TMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOIIA.

HaOntonenue naTepepeHinm cera.

Habmtonenue nudpakiuum ceera.

HaOntonenue aucnepcuu cBeTa.

[TonmydeHne cnekTpa ¢ TOMOLIBEO MPU3MBI.

[Tonmy4eHnne cnexTpa ¢ TOMOUIbI AUPPAKIUOHHONW PEIIETKH.

HaGnronenne nonsipus3anuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue nmokazarenst NpelOMIICHUS CTEKIIA.



Hccnenopanune cBOMCTB M300paKeHUi B TMH3AX.
HaOntonenue aucnepcun cBeTa.

Pazpaen 6. OcHOBBI cCIEHAJIBHON TEOPHH OTHOCHTEIBHOCTH

["paHuLIBI MPUMEHUMOCTH KITACCUYECKONM MEXaHUKH. [ [oCTynaTel cieuaibHOM
TEOPUH OTHOCUTEIBHOCTU. MHBAPUAHTHOCTH MOJYJI CKOPOCTH CBETA B BAKyyME,
MIPUHIIAT OTHOCUTEIILHOCTA DWHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHA M COKPALICHUE
JUIAHBI.

DHEPrus U UMITYJIEC PEJIATUBUCTCKON YaCTULBI.

CBs13b MaCChI C SHEPIUENH U UMITYJIBCOM PENSTUBUCTCKONW YACTHULIBL. DHEPIUs
MTOKOSL.

Pasznen 7. KBanroBas pusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

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

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpapHeHue OiHmTeiiHa g Goroaddekra. «KpacHas rpaHunay
dotorpdexra.

JlaBnenue ceeta. OnbiThl [1. H. JIeGenera.

XUMHYECKOE IEUCTBUE CBETA.

TexXHUYeCKHuE YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTOIIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE C IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHUO o -HACTHIL.
IImanerapnas mopens aroma. Ilocrynarel bopa. M3nydeHue W mONIOLIEHUE
()OTOHOB TpU TMEPEXOAE aTOMa C OJAHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW 3HEPTAM aTrOMa BOAOPOIA.

BonHoBBIE cBOMiCTBA YacTull. BomHel e bpoind. KoprnyckyaspHO-BOITHOBOMN
Y aJTU3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHME. CIIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu



Mogpens onbita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnronenne TmHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul
HabGnronenune TnHERYaToro cnexTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CII0KHOCTh CTPOCHMs sapa. OTKpbITHE
pammoakTBHOCTU. OnbIThl Pe3epdopaa no onpeneineHnio COCTaBa paaAi0aKTUBHOTO
manyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-uzaydycHus.  BrusHue
PaIMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI.
OTtkpeiTHE TPOTOHA W HeWTpoHa. Hyknonnas moxene snapa ['eiizenOepra—
HBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Torsl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacnaja.
OHEPrus CBSI3W HYKJIOHOB B siape. SaepHbie cuibl. JleekT Macchl sapa.
S nepHbie peakuuy. /leneHne u CUHHTES sIaep.
Snepubiii peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKM.
DneMeHTapHble YacTULBl. OTKPBITHE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKON KaPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
Bunbcona, saepHblil peakTop, aToMHas bomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusm).

Pasnen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKUAE 3BE3IBI, IUIAHETBHI, WX BHIUMOC
JIBUKEHUE.

ConnHeunas cucrema.

Connue. ConHewuHass akTUBHOCTh. Mctounmk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW TMOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM MOCIIEI0OBATEIbHOCTA. BHYTPEHHEE CTPOEHHE



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

Mneunstid [lyte — Hama [anaktuka. llonoxenue u nwxeHne ConHua B
lanaktuke. Tunel ranaktuk. Paguoranaktuku U kBasapel. UEPHBIE ABIPEL B sSApax
TaJIAKTHK.

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

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménneie mpoOneMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TIa30M € UCMOJB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U SIPKUE 3BE3 MBI

Habmtonenus B Teneckon JlyHel, mianet, Mueunoro [1ytu.

O6o01mariee NOBTOpeHue

Pone (Qu3nku ©u acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THYECKOH cepax AeSTETbHOCTH YETOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHMH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POJib PU3NUYECKONH TEOPUH B
(opMUPOBAHWY MPEACTABICHHUA O PU3NUECCKON KAPTUHE MUPA, MECTO (PU3HUECKOM
KapTUHBL MUpa B O0mIEM psAy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABJICHHAM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBIISIETCS C
VUETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CBI3€H C KypcaMH MAaTEMAaTUKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Meosicnpeomemnvie noHsAmus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runore3a, Qu3MyecKkas BEIMYMHA, 3aKOH,
TeOpusi, HAOMKOACHHUE, IKCIEPUMEHT, MOJICITMPOBAHKUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pELIEHUWE CHUCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKUE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO, BEKTOPBl M MX MPOEKIMH HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKUMH, NpPU3HAKKW NOM00MsS TPEYTOJbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTYyp U 00BEMA TETT.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH NPUPOAC, KOJeOaTelIbHbIE
JIBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOMN IPUPOAE, ACUCTBUE
pajvanyy Ha YKMBBIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KDUCTAIIMYECKAs CTPYKTYPA TBEPABIX
TEJ, MEXAHU3MBI OOPA30BAHKS KPUCTAIUIMYECKOM PEIIETKH, CIIEKTPATIbHBIA aHAIN3.



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

Texnonoeusa: JHWHUM DJEKTpoONEpPEnay, T[EHEPATOp IEPEMEHHOIO TOKA,
DNEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
anteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA annapar, BOJIOKOHHAs OMNTHKA,
COJIHEYHAast Oarapest.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

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

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS YUEOHOTO NMpeaMeTa « DU3nKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOINUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOESXKICHHNA, COOTBETCTBYIOLIMX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U ONBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSL:

Cc(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALMAK 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o01iecTBa, y4aCTBOBATh B CAMOYMPABIEHUH B 00pa30BaATENbHON OpraHA3alki;

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

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh POCCUICKOM MPaXKAAHCKOW MACHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM
POCCHICKNX YUYEHBIX B 00J1aCTH (PUBUKHU U TEXHUKU,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS,

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

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

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

S) Tpy10BOIro BOCIMTAHUS:



MHTEPEC K Pa3MuHbIM chepaM Mpo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu u peaanu30BbIBaTh COOCTBEHHBIC SKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PM3WUKH HA TPOTSHKCHUN BCEH KU3HMU,

6) SK0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTh 3KOJIOTHYECKOM KYJIBTYPBI, OCO3HaHHWE TI00aTBHOIO
XapakTepa 3KOJOTMYECKUX MTPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIECHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

paclIMpeHre OMbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMECIOIIMXCS 3HAHUI N0 (PU3MKE,

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

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

OCO3HAHME LEHHOCTA HAyYHOW JeATEeIbBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKH OCYLIECCTBIISATh MPOEKTHYIO U UCCIEA0BATENBCKY IO NEATETbHOCTD
WHIVMBUAYAJILHO U B IPYMIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBbIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBblie JJoruuecKkue AeicCTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEHCIATh IEH JCATEIIBHOCTH, 3a1aBaTh IMAPAMETPBI W KPHUTEPUH WX
JIOCTHKCHUS,
BBISIBJIITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOR
LETISIM, OLICHUBATh PUCKU TIOCJICICTBUIN NEATECILHOCTH,
KOOPAWHUPOBATH U BBIMOIHATH pa0OTy B YCIOBUSX PEAIbHOTO, BAPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJICHUE MPU PELIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOU TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHUSIMH W METOJAMH
(pU3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

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

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PELICHUS, HAXOAUTh aPTYMEHTHI AJ1s1 T0Ka3aTeabCTBA CBOMX
YTBEP>KIICHUI, 3a71aBaTh NapaMETPhl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCJOBHUSX;

CTaBUTh M (HOPMYJHPOBATH COOCTBEHHBIC 3aJauud B 00Pa30BATEIBHOM
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEbHOCTH;

YMETh UHTEPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMbI U 33J]a4H, IOTYCKAIOIIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIAQJIETh HABBIKAMU TOJy4YeHUs MH(POpManmu (PU3MUYECKOTO COACpPKaHUS U3
WUCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOMIOICHUEM TPEOOBAHUI YPrOHOMUKHI, TEXHUKH O€30MaCHOCTH, TMTUEHBI,
pecypcocOepekeHus, MPABOBBIX M ATUYECKAX HOPM, HOPM HH(POPMAIMOHHON
0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECPXKAHUSI B PaA3IMUHBIX (opMarax c
yuéTOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU IEATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKA  KOH(PIUKTHBIX CUTyaUMd W CMACYarh
KOH (DJIMIKTBIL,



PasBEPHYTO M JIOTHYHO H3JIararb CBOK) TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYAIBHON
padoTHI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 YWICHA KOJUIEKTUBA,

[IPUHAMATh  IE€IA  COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHUBAThH KAYECTBO CBOCTO BKJIAZA M KAKIOT0 YYaCTHUKA KOMaHbl B 0OIIWI
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLCHWBATH WACH C TO3WIMUNA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETMYECKOE TMOBEACHHE B  Pa3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIIATh MO3HABATEIBHYIO ACATEIBHOCTh B 00NacTh
(GU3MKM W aCTPOHOMUU, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYIMPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PEIICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW paboThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYallUsIM;

pacIMpsITh paMKX yY4EOHOTO MTPEIMETA HA OCHOBE JIMYHBIX MTPEIMOYTEHUH;

JeNlaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBaTh €ro, Opare Ha cels
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3pPYIUMLIUH B 00JIacTH
(PM3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pPAa30BaTENbHBINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJBTATOB LEIISIM,

BIQJCTh  HABBIKAMM  TO3HABATEIIBHOH  PEQIIEKCMM  Kak  OCO3HAHHs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHUIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCHH [UTsl OLEHKH CHTYallMH, BBIOOpA BEPHOIO
peLIeHus;



YMETh OIIEHWBAaTh PUCKH W CBOCBPEMECHHO MPUHWUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apPryMEHTHI JPYrMX TpW aHalu3e pe3yJbTaToB
NESITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX MpPU aHaJiu3e pPe3yJIbTaToB
NESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OLITHOKH.

B mporiecce nocTrxkeHNs TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOrPAMMBI 110
duznke 19 ypOBHsS cpeaHero oOmero oOpazoBaHus y  O0ydYarOIIMXC
COBEPIIEHCTBYETCS AMOLMOHABHBIH UHTEJIEKT, npeanoaratomi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKJTFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATBHOE
COCTOSIHME, BUJCTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM AMOIMOHAILHOM CEpHI,
OBITH YBEPEHHBIM B Ce0€;

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

BHYTPEHHEH MOTHBAILIMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIeXy, ONTUMHU3M, MHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

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

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIbMU, 3a00TUTHCS, TPOSIBJISATH MHTEPEC U pa3periarb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHity oOydenus B 10 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHONW TEXHUKU H
TEXHOJIOTHH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUMTHIBaTh TPAHULBl NPUMECHEHHS WM3YUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuanbHas TOYKA, MHEPUHUAIbHAS CUCTEMA OTCYETA, ADCOIFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUYCYHBINA
ANEKTPAYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;

pacro3HaBath (PU3MYECKUE SABICHUS (MPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U



AJIEKTPOJUHAMUKHN. PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBHKCHHUE,
CBOOOJHOE MAJCHUE TEJ, JBUKECHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJACHCTBUE
Ten, nuddy3usi, OpOyHOBCKOE JIBUXKEHUE, CTPOECHUE JKUAKOCTEH U TBEPABIX TET,
U3MEHEHUE 00BbEMA TEJ MPU HArpeBaHUU (OXJIKICHUM ), TEIIOBOE PABHOBECHE,
WCIIAPCHHUE, KOHJCHCANMWS, IUIABJICHUE, KPUCTALIM3ALMUS, KUIICHUE, BIIAXKHOCTH
BO3/JyXa, NMOBBIIICHUE JIABJICHHS Ta3a MPUA €r0 HArPEBAHWHM B 3aKPBITOM COCYIE,
CBSI3b MEXYy MapaMETPaMU COCTOSIHUS Ta3a B M3OMPOLECCAX, SJICKTPU3ALUAS TEI,
B3aUMOJECHCTBHUE 3aPsAIO0B;

OMHCHIBATH MEXAHUYECKOE JIBUKEHUE, UCIONBb3Ys (PU3NUYECCKUE BEJIMYUHBI:
KOOPAWHATA, NYyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHME, Macca Teja, CHIIA,
WUMITYJIbC TEJIA, KUHETUYECKAs SHEPrusl, MOTCHIUAIbHAS DSHEPIHs, MEXaHWUYECKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBICT MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W €IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJINUYNHAMM,

OMUCHIBATh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUJIOBBIC SIBJICHUS,
UCTOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3za, TEeMIeparypa, CpEaHsis
KMHETUYECKAS SHEPIUsl Xa0THUYECKOTO JBHXKCHUS MOJIEKYJI, CPEIHEKBAIPATHYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOrO JACUCTBHUS TEIJIOBOTO JIBUTATENs, NPH ONUCAHUHU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUS W EAVHMIIBL, HAXOAuTh (HOPMYJIbL, CBSI3BIBAIOLIIUE JAHHYIO
(PM3HUECKYIO BEIMUUHY C PYTHMMU BEIMYNHAM;

OMUCHIBATHh U3YUYCHHBIEC ACKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPHUCCKUC
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PUBNUYECKUE BETMUYMHBI, AJCKTPUUCCKUI 3apsi,
AJIEKTPAYECKOE TOJIE, HAPSHKEHHOCTD TMOJISA, MMOTEHIHAAI, PA3HOCTh OTEHIUAJIOB,
Py ONMUCAHWM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIB3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

aHAIM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SBJICHUS, UCHONB3YS (PU3HMUYECCKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsl HetoTOHA,
3aKOH COXPAHCHHMS MEXAHWYECKOW DHHEPTUM, 3aKOH COXPAHCHUS WMITYJIbCA,
MPUHIAN CYNEPNO3UIMA CWI, MPHUHIMI PABHONPABUS HWHEPHHAIBHBIX CHCTEM
OTCYETA, MOJICKYJIIPHO-KMHETHYECKYE) TEOPHUK) CTPOCHUS BEIIECCTBA, TA30BBIE
3aKOHBI, CBA3b CPEIHEH KMHETHYCCKON SHEPTUM TETUIOBOTO JABWXKEHHUSI MOJICKYII C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKY, 3aKOH COXPaHCHUS
AJIEKTPAYECKOTO 3apsaa, 3akoH KylloHa, mpu 3TOM pas3iiduarhk CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTh) NPUMEHUMOCTH,



OOBSICHATH OCHOBHBIE MPUHIIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBHs MX O€30MaCHOr0 UCMOIb30BaHUS B MOBCEIHEBHOM
KU3HMU,

BBITIOJIHATh JKCHOEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBIICHUH W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
(dbopMynupoBaTh MpodaeMy/3aady U THIIOTE3Y YUEOHOT0 SKCIEPUMEHTA, COOMPATH
YCTAHOBKY M3 MPEIOKEHHOTO 000PYA0BaHM S, TPOBOANTH OMBIT U (POPMYJIAPOBATH
BBIBOJIbI;

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BEITMYHH, PU
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIE
METOJIBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH  MEXKAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWMH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(pUKCUPOBATH PE3YABTATHI OJYUYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEJIMYHH B BUJIE
TabML U rpaMKOB, JENATH BEIBOJBI MO PE3YIbTATAM UCCIICIOBAHUS,

coOroaTh MpaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN MCCAEAOBAaHUI B
paMKax ydeOHOro SKCIIEPUMEHTA, Y4YEOHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTONB3Ys (PM3MUECKHAE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3aa4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACHATh (PU3MUYECCKHE BETMUYHMHBI U (POPMYIIBL,
HEOOXOUMBIC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

peIIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATh JJOTMYECKH HEMPOTUBOPEUYHUBYIO
LENOYKY PACCYKACHUN C OMOPOH Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBJICHUS,

MCIOJIb30BaTh NPH PELICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMALMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U TPEIACTABJICHUS
y4eOHOW M HAy4YHO-TIOMYJIIPHOW WH(OpMaWK, MOJYYCHHONH W3 Pa3IMyYHbIX
VCTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATh MOJTy4aeMy0 HH(OPMALUIO,

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU
A TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU AJIsI
oOecrnieueHus OE30MACHOCTH MpH OOpamieHMH ¢ NpuOOpaMu W TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS W COOIFOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;



paboTarb B TPYyNNE C BBHIMOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PacCHpeleniaTh OO0S3aHHOCTH U
IUIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYIIILI B PEIICHUAE PACCMATPUBACMON TPOOIEMBI.

K koHity oOydenus B 11 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3BUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTHN, B MPAKTHYECKON ACATEIIBHOCTU JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTBHIBATh TPAHULBl NPUMECHEHHUS WM3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIIEKTPUYECKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, ACPHA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siipa MPH PEIIEHUM (PU3NYECKHUX
3a/1a4;

pacro3HaBarh (PU3MYECKUE SABICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKN W KBAHTOBOU (DM3HMKH: SIECKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOEC, XMUMHUYECKOE, MArHUTHOE NCMCTBHUS TOKA, B3aUMOJICHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJIECOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakuus W NOJApU3alusl CBETa, JUCIEPCHs  CBETA,
dotornekTpuueckuii 3PpdhekT (GoTo3PPEeKT), CBETOBOE NABICHUE, BOSHUKHOBEHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W MCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPHYECKYKD  OPOBOAMMOCTh  Pa3IMUYHBIX  CpeA) |
ANIEKTPOMArHUTHBIE SIBJICHHS (MPOLECCHI), HMCMONB3Ys (PU3MUYECKHE BEIMYUHBL
BNEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIMAJIOB, ICKTPOABIKYINAS cuiia, padoTa TOKa,
MHAYKOUS MAarHATHOIO MOJs, cuna Ammepa, cuna JlopeHua, MHAYKTUBHOCTH
KATYIIKHA, 3HEPrUs SIEKTPUYECKOTO W MArHUTHOTO IOJIEH, MEPUOJ M 4YacToTa
KoneOaHuii B KoneOaTeIbHOM KOHTYpPE, 3apsl W Chjla TOKa B MpoLecce
FAPMOHHMYECKUX SJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOsHUE U
ONTUYECKAs CWJa JIMH3bI, NMPUA ONHCAHWKA NPABHJIBHO TPAaKTOBATh (PU3NYECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBL, YKa3bIBaTh
(OpMYJIBL, CBSI3BIBAKOLINE JAHHYHO (PU3MYECKYIO BETUUYHHY C APYTUMH BEIMUMHAMH,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SBICHUS M MPOLECCHL, HCIONb3Ys
(pU3NYECKUE BEJIMYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paclaiad, SHEPTUS CBI3U



ATOMHBIX SIEP, MPH OMWUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICH
UCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUYCHWST W COUHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIYHCIIATH 3HAYCHUE (PU3HUECKON BEIIMUNHBL,

aHAJIM3UPOBATh (PU3NUYECCKHE MPOLECCHl W SBJICHMS, UCIONB3YS (PU3AUYECKUE
3aKOHBI M MPUHLUNBL 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO W MAPAJUIEIBHOTO
COCIMHEHMST TPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMR
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHEPIUHM, 3aKOH COXPAHCHHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AJNIEKTPUYECKOrO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO YMCia, MocTysarel bopa,
3aKOH PaJMOaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHS (IFpaHULBL, OOJACTH)
NPUMEHUMOCTH;

OTPEACTATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISI MPOBOTHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

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

BBIMIOJIHATh J3KCHEPUMEHTHl MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPEHWH. TPU 3TOM
(dbopMynupoBaTh MpodIeMy/3aa4y U THIIOTE3Y YUEOHOr0 SKCIEPUMEHTA, COOMPATH
YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHM S, TPOBOAMTH OMBIT U (POPMYJIMPOBATH
BBIBOJIbI;

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE H3MEPECHUST (PU3MUECKUX BEJIMYUH, TIPU
3TOM BBIOMpATh ONTHUMAJIBHBIIA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHHIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPECHUI,

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BEJTMYKMH C UCTIOJB30BAHUEM TIPSIMBIX
WU3MEPEHWI: TIPH 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThI
NOJTYYEHHOH 3aBUCUMOCTH (PM3MUYECKUX BEIMUYMH B BHUJAC TaOIWLl U TpaduKoOB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATAM UCCIICIOBAHMS,

coOr01aTh MpaBmuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KUCCIACI0BAHUN B
paMKax ydeOHOro DSKCIEPUMEHTA, YUEOHO-MCCIENOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCHOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00PaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3NYECKUE BEITMYMHBI U (POPMYJIBL,
HEOOXOUMBIEC NIl €€ PEIICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKOHN BEIIMUMHBIL,



pemars KaYeCTBEHHBIE 3a1a4:. BBICTPAUBATh JIOTHYECKU HEMNPOTUBOPEUYUBYIO
LEMOYKY PACCY)KIECHHUI C OMOpOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hU3HYECKUE SBICHUS,

WCIOJIb30BaTh NPH PELICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMALMOHHBIE
TEXHOJIOTUU [UIA TTOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOW M HAy4YHO-TIOMYJIIPHOW WH(pOpMauu, MOJIYYCHHOH W3 Pa3IuyYHbIX
VUCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOJIy4aeMyH0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBHS UX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYKAKOLIETO MUpa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3UKE B TOBCEIHEBHOM KU3HU AJIs1
oOecrnieueHus OE30MACHOCTH MpH OOpalieHMH ¢ NpuOOpaMyU U TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOJIFOACHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUA B OKPYKAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHCHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALNMOHAIBHO PacHpelensaTh OO0sI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aACKBATHO OLIEHUBATH
BKJIQJl K&KIOTO U3 YYACTHUKOB IPYMIBI B PEIICHUE PACCMATPUBACMOI MPOOIEMBI.


















HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

HaTta usydeHnust

BBoaHBIH HHCTPYKTaX MO TeXHUKE Oe3omacHocTH. Pu3nka —
Hayka o npupone. Hayunble MeTOABI MO3HAHUS OKPYKAKOIIEro
MHpa

Ponb 1 MecTo ¢pusuku B GOPpMUPOBAHUN COBPEMEHHON

2 HAy4HOH KapTHUHBI MUPA, B IPAKTUYECKON NEATEIbHOCTU 1
JTFOAEH

3 BxonHas koHTpONBHAS paboTa 1

4 Mexannueckoe apikeHne. OTHOCUTENBHOCTb MEXaHNUECKOTO |
neuxeHus. Ilepemenienue, CKOpOCThb, YCKOPEHHE
PaBHOMEpHOE NPSAMOIMHENHOE IBUXKEHUE 1
PaBHOYCKOpEHHOE MPSIMOIMHEHOE IBUXKEHHE 1
CBobonHoe nageHue. Y ckopeHrne CBOOOTHOTO MaieHus 1

g Kpusonuneiinoe nsuxeHue. JpuxkeHne MaTepruanbHON TOUKU |
10 OKPYKHOCTH

9 ITpuanmn otHocuTensHOCTH I'anunes. MHepunanpHble 1
cucrteMsbl orcueta. [lepserii 3akoH HeroTOHA

10 Macca tena. Cuna. [lpuanun cynepnosuuuu cuii. Bropoit |
3akOH HbIOTOHA 17151 MaTepUAIBHON TOYKU

11 Tperuit 3akoH HbIOTOHA 17151 MAaTEPUANIBHBIX TOUYEK 1

12 3axoH BceMupHOro TaroteHus. Cuna tsxectu. [lepsas |
KOCMHYECKasi CKOPOCTh

13 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1




14

Cuna tpenus. Koaddumment tpenns. Cusa conpoTUBICHHS
MPY JBHXKEHUH TeJIa B JKUAKOCTH WJIH ra3e

15

[ToctynarenbHOE U BpalaTeabHOE IBUKEHHE aOCOMFOTHO
TBEPROro Tena. MomMeHT cuibl. 11nedo cunel. Yciaosus
paBHOBECHUS TBEPAOrO TEJIA

16

Hmnyiabc MaTepuanbHON TOUKH, CUCTEMBbI MAaTEPUATIbHBIX
To4eK. UMITyibC CHIIbl. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUKEHUE

17

Pabora n MmomHOCTE critbl. KnHeTHYECKast 3HepTUs
MaTepuaIbHOW TOUKH. Teopema 00 H3MEHEHUN KHHETHYECKOH
SHEpPruu

18

IlorenunanbHas sHeprus. IloTeHLManbHas SHEPrUs yIpyro
negopMHpPOBaHHOMN MPy>KUHBL [loTeHIMAaTbHAS SHEPTHUS Tea
BOJIN3M IOBEPXHOCTH 3eMITH

19

HOTGHLII/IaJ'IbeIe U HCMMOTCHIUAJIBbHBIC CHUJIBI. Cas13b pa60TbI
HEMOTCHLIUAJBbHBIX CUJI C U3MEHCHHEM MeXaHn4IeCKOI SHEPruun
CHCTEMBI TE€J1. 3aKOH COXpPaHCHUA MeXaHU4YeCKOI SHEPruu

20

JlaboparopHas padora «MccrnenoBanue CBSI3U pabOThI CHUJTBI C
U3MEHEHUEM MEXaHUYEeCKON SHEPIUu Tejla Ha IPUMepe
PaCTAXKEHUSA PE3UHOBOI'O KT'yTa»

21

KontponbHas padora mo teme «Kunematuka. Jlunamuka.
3aKOHbBI COXPAHEHUsI B MEXaHUKE

22

OCHOBHBIE TIOJIOXKEHUST MOJIEKYJISIPHO-KHHETUIECKOH TEOPHH.
BpoyHnosckoe nemwxenue. uddysus

23

XapakTep ABUKEHUS U B3aUMOMACHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, >KMIAKOCTEH U TBEPABIX TEI

24

Macca monekya. Komuuectso Bemectsa. [locrossHHas
ABoraapo




TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana

2 temnepartyp Llenbcus

26 Uneanbhbiii ra3 8 MKT. OcHoBHoe ypaBaeHne MKT
AOcomoTHas TeMIepaTypa Kak Mepa CpeHel KHHeTHIeCKON

27 SHEPTUM IBUKEHUS MOJIEKYJ1. Y paBHeHUE MeHeneeBa-
Knanetipona

28 3akoH JlanpToHa. ["'a30Bble 3aKOHBI

29 JlaboparopHas pabota «MccnenoBannue 3aBUCIMOCTH MEXIY
napaMeTpaMH COCTOSIHUS Pa3pesKEHHOro rasa»

30 Hzompornecchbl B HaeaNbHOM ra3e u ux rpadpuieckoe
IpeaCTaBIeHNe
BryTpeHHss 5Heprus TepMOAUHAMUYECKON CUCTEMBI U

31 criocoObl e€ m3meHennst. KomndecTso TermioTsl u padora.
BnyTpenHsis sHeprus OIHOATOMHOT'O UJ1€aJIbHOTO ras3a

32 Bunab! Teronepenauun

13 VY nenbHas TEMIOEMKOCTb BellecTBa. KonndecTBo TEMIOTE pU
terutonepenave. AnnabaTHbIH Iponecc

34 IlepBrlii 3aKOH TEPMOAUHAMUKH U €70 IPUMEHEHHUE K
H30IpoLeccam

35 HeobpatumocTs mporieccos B npupoae. Bropoii 3akoH
TEPMOJUHAMUKHU

36 ITpunuun neiicteusa u KI1/[ TennoBoil MamuHbI

37 IMukn Kapno u ero KII1/]

38 DKoJoruyecKre nMpodIeMbl TETIIOIHEPTETUKU

39 Ob6obmaromuii ypok «Momnekynspras ¢pusznka. OCHOBBI

TCPMOAUHAMUKI




KonrponbHas pabota o Teme «MonekyisipHasi (pU3HKa.

40 OCHOBBI TEpPMOIUHAMUKID?

41 ITapooOpa3oBanue n koHAeHcauus. McrapeHue u KuneHne

4 AOCONIOTHAS 1 OTHOCHTENBbHAS BJIAKHOCTD BO3yXa.
Hacpiennsiii nap
Tsépnoe teno. Kpucranmmueckue u amopdHble Tena.

43 AHUH30TpONnuUs CBONCTB KpUCTAJUIOB. JKHIKHNE KPUCTAIIBL
CoBpemeHHbIE MaTepuabl

44 IInaBnenue u kpuctanausauus. Y nejbHasi TEIoTa IIaBJIeHHs.
Cybmumarnus

45 YpaBHeHHUe TErIoBOro Hajanca

46 DNeKTpU3aLus Tel. DIeKTpudeckuii 3apsaa. Jlsa Buma
BJEKTPUUECKUX 3apsiiOB

47 IIpoBOaHUKH, AUBIEKTPUKH U MOJTYIPOBOAHUKU. 3aKOH
COXPaHEHHUs DJIEKTPUUECKOTrO 3apsiia

43 Bzaumonetictue 3apsinos. 3akoH Kynona. Toueunsiii
SJIEKTPUYECKUH 3apsif

49 Hanpsxk€HHOCTS 3nexkTpudeckoro nous. IpuHnun
CYNEPHO3ULINU 3JIEKTPUUECKUX Nosel. JINHUM HanpsKEHHOCTH

50 Pabora cun snekrpocrariueckoro nois. [Torenuunan. PazHocts
MOTEHLINAJIOB

51 IIpoBOOHUKY U AUBIEKTPUKH B DJIEKTPOCTATUUECKOM TOJIE.
JlnsnexkTpuieckasi NIPOHULIAEMOCTD

52 OnextpoémkocTh. Konnencarop

53 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOpa. DHEPrHsi
3apsKEHHOTO KOHJIeHcaTopa

54 JlaboparopHas padorta "M3mepeHue 31eKTPOEMKOCTH

KOHAeHcaTopa"




55

IIpuHimn nelcTBys U NPUMEHEHHEe KOHAEHCATOPOB,
KOIUPOBAJIbHOIO amnmnapara, CTpyHHOro nmpuHTepa.
DneKTpocTaTHUECKas 3aIUTa. 3a3eMIICHHE 3JIEKTPOITPHOOPOB

56

DNeKTpUUECKU TOK, YCIOBHUS €ro CYLECTBOBAHMSI.
IMocrosiunbiii Tok. Cuna Toka. Hanpspokenne. ConpoTusieHue.
3axon Oma 11t y4acTKa LeTH

57

ITocnenosarenpHOE, NapaueNbHOE, CMEIIAHHOE COSIUHEHHE
npoBogHUKOB. JlaGoparopHas pabora «M3ydeHne CMeIaHHOro
COEJIMHEHUS Pe3UCTOPOBY

58

Pabota u MOITHOCTB BJEKTPUUECKOTO TOKA. 3aKOH JI3KOyJIsi-
Jlenua

59

3axon Oma aJist NOTHOH (3aMKHYTOM) SJIEKTPHUECKOH LETTH.
Kopotkoe 3ambikanue. Jlaboparopnast pabora «M3mepenue
O/J1C ucrouHrKa TOKa U €ro BHyTPEHHET O CONPOTHUBIIEHUS»

60

DNeKTPOHHAS TPOBOJUMOCTH TBEPIBIX METAJLIOB.
3aBHCUMOCTb CONPOTHBIICHHS METAJUIOB OT TEMITEPATYPBI.
CBepxnpoBOIUMOCTD

61

DnexkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
My4YKOB

62

ITonynpoBOAHUKH, X COOCTBEHHAs M TPHMECHAs
nmpoBOaUMOCTh. CBOICTBA p—n-Tiepexoa.
[TonynpoBOAHUKOBBIE IPUOOPHI

63

DJIEKTPUYECKHI TOK B PACTBOPAX M PACIUIABAX JIEKTPOJUTOB.
DNEKTPOIUTHIECKAST TUCCOHALUS. DJIEKTPOIIH3

64

DnekTpuueckuil ToK B razax. CaMOCTOSITENbHBIN U
HECaMOCTOATENbHBIN pa3psana. Monnus. I1nazma

65

[IpomesxyToUHas (HTOrOBast) ATTECTALIUS




DnexTpudeckne NpudOpPHI U YCTPOHCTBA U X MPAKTHIECKOE

66 1
npuMeHeHue. [IpaBuna TEXHUKH O€30MacHOCTH

67 O6o0maromuii ypok « JeKTPOIUHAMUKAY 1

68 KontponbHas pabota mo Teme «nektpocTatuka. [1ocTOSHHBIN |

3JIEKTPUYECKHUN TOK. TOKU B Pa3JINYHBIX CPEAax»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

HaTa usydeHust

BBOaHBIN HHCTPYKTaX MO TEXHUKE O€30MaCHOCTH.
TlocTosTHHBIE MATHUTHI U UX B3aUMOAEHcTBUE. MarHUTHOE

! nosie. BeKTOp MarHUTHOM MHAYKUMU. JINHUM MarHUTHON !
UHTYKLIH

) MarnutHoe noJie NpoBoAHUKA ¢ TOKOM. OnbIT Dpcrena. |
B3anmonelicTBre NpOBOAHUKOB C TOKOM
JleiicTBre MArHUTHOTO MOJIsl HA MPOBOAHUK ¢ TokoM. Cuna

3 Awmriepa. JlaboparopHasi pabora «Mccneqosanne neicTBUs 1
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM)

4 BxonHnas koHTpONBHAS paboTa 1

5 JlaboparopHas padora «/3yueHrne MarHUTHOTO TOJIS KATYIITKH !
C TOKOM»

P JlelicTBHE MArHUTHOTO TOJIST HAa ABIDKYILIYIOCS 3aPsDKEHHYIO !
yactuny. Cuna Jloperna. PabGora cunbl Jlopenna
DnexTpoMarHuTHas HHAYKIHA. [10TOK BEeKTOpa MarHUTHOH

7 uHAykuuu. IJIC nHAyKIUU. 3aKOH 3JI€KTPOMAarHUTHOM 1
uHaykuuu Papanes

g JlaboparopHas padora «MccnenoBanue siBIEHUs !
3JEKTPOMATHUTHON UHIYKLIFH»
HUnanyktusHOCTh. SABNenue camonnaykuu. IJC

9 CAMOWHIYKIUH. DHEPTHsi MArHUTHOTO MOJISI KATYIIKH C TOKOM. 1

DJIEKTPOMArHUTHOE TOJIE




10

TexHuueckne YCTpOfICTBa " UX MPUMCHCHHUEC. ITOCTOAHHBIC
MAarHuThlL, SJICKTPOMArHUTBI, S3JICKTPOABUTATCIIb, YCKOPUTECIH
SJIEMCHTAPHBIX HaCTUL, UHAYKLIMOHHAA TI€Yb

11

O6o0maromuii ypok « MarHuTHOE TojIe. DJIEKTPOMArHUTHAS
WHIOYKLUSDY

12

KontponbHas pabora no Teme « MarHuTHoOe nose.
DNeKTpOMarHuTHast UHAY KLU

13

Cobonnble Mexanndeckne konedanus. ['apmonndeckne
koneOaHusA. Y paBHEHNE rapMOHUYECKHUX KOJIeOaHuil.
IIpespaienue sneprun

14

JlaboparopHas padora «MccrnenoBanne 3aBUCUMOCTH TIepHOa
MaJbIX KOHe6aHI/II>'I rpy3a Ha HUTU OT JJIMHBI HUTHU U MaCChbI
rpy3a»

15

KonebarenpHbiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE
Kosle0aHus B UICATbHOM KOJIe0aTenbHOM KOHTYpe. AHAIOTHS
MEXIY MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

16

®opmyia ToMcoHa. 3aKOH COXPaHEHUs SHEPTUHU B UACATBHOM
KoJIe0aTeIbHOM KOHTYpE

17

[IpencraBnenue o 3aryxaroumx KonedaHusx. BeiHyKneHHbIE
MexaHudeckue kojeOanus. Pesonanc. BeiHykneHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHuUs

18

ITepemennelii Tok. CUHycOUaIbHBIN IEPEMEHHBIN TOK.
MOoIIHOCTE NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HauY€HUE CUJIbI TOKA U HaNpsKEeHUs

19

Tpaucdopmarop. I[IpoussoacTso, nepenaya u norpedieHne
3JIEKTPUYECKOHN 3HEPTrUn




YCTPOICTBO U NPAKTUYECKOE NPUMEHEHHE SJIEKTPUYECKOTO

20 3BOHKA&, F€HEepaToOpa NEPEMEHHOIO TOKA, JIUHUM
3JeKTporepenad
DKONOrH4ecKue pUCKU MPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH.

21 KynbTypa ncnonb30BaHus 3JIEKTPO3HEPTHH B TOBCEHEBHOM
JKU3HU
MexaHunueckue BOJIHBI, YCIOBUsA pacnipocTpaHenus. Ilepuon.

22 CxopocTb pacnpocTpaHeHus U JyiMHa BoiHbL. [lonepeunsle u
MPOAOJbHBIE BOJHbI

3 3Byk. CxopocTs 3Byka. I pomkocTs 3Byka. BeicoTa ToHa.
TemOp 3ByKa

24 DJIeKTpOMarHUTHbIE BOJIHBL, UX CBONCTBA U ckopocTh. [1kana
3JIEKTPOMArHUTHBIX BOJIH

25 IIpuHIMNBI panUOCB3U U TeNneBUAeHUs. Pa3BuTHe cpencTs
cBs3u. Paguonokanus

26 KontponbHas padora «KonebaHust 1 BOTHBD)

27 IIpsAmonuHeliHOe pacnpOCTPaHEHUE CBETA B OHOPOAHON
cpene. ToueuHblil HICTOYHUK cBeTa. JIyd cBera

)8 OTtpakeHue cBeTa. 3akoHbI OTpakeHus ceeta. [locTpoeHune
n300paKeHUH B TUIOCKOM 3€pKalie

29 IIpenomnenue ceera. [loHOE BHYTpEHHEE OTPAKEHUE.
IIpenenpHbIi yroy NOJHOrO BHYTPEHHErO OTPAKEHUS

30 JlaboparopHas padora «3mepeHue mokasaTess mpeIoMIICHHUs
CTEeKJIa»

31 Jlunzel. [Toctpoenue nzobpaskenuii B nuna3e. PopMyia TOHKOH
JIUH3BL. Y BEJIMYCHUE JINH3BI

37 JlaboparopHas padora «MccnenoBanue CBONCTB N300paskeHHIN

B JIMH3aX»




Hucniepcus csera. CinoxkHbli cocta Oenoro csera. Liger.

33 JlaboparopHas padora «HabnroneHne nucnepcuu CBeTay

34 Hurepdepenuus ceeta. udpakuus ceeta. udpakiuuonnas
peiéTka

35 ITonepeunocts cBeTOBBIX BONH. [lomsipusanus ceera

36 Ontrueckre mpuOOPHI M yCTPOHCTBA U YCIOBHUS X
0e30IMacHOro MPUMEHEHUS

37 I'panun1bl IPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH.
[ToctynaTe! cieUanbHON TEOPHUH OTHOCHTEIBHOCTH

38 OTHOCHTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAIlEHUE JJTUHBI

39 DHeprusi 1 UMNYJIbC PENATUBUCTCKOMN yacThIbl. CBSA3b MacChI C
SHEPrHel U UMITYJIbCOM. DHEPTHs TOKOs

40 KonrponbHas padora «Ontuka. OCHOBBI CIIEIUANTBHON TEOPHUH
OTHOCHUTEJIbHOCTH

41 ®otonbl. Popmyina [Inanka. DHEprus u umyiabse GoToHa

4 OtkperTre u uccnenosanue porordpdexra. Onpiter A. I
Cronerosa

43 3akonbl pororddexra. YpaBHeHHe DUHINTEHHA TSI
dororddexra. «KpacHas rpanuna» porodrdpdexra

44 Hasnenue ceera. Onbitel I1. H. JleOenesa. Xumudeckoe
IEUCTBUE CBETA

45 TexHudeckue yCTponCcTBa U MPAKTUYECKOE NPUMEHEHHE!
dorosnemeHT, POTOAATUNK, COJTHEUHAs1 OaTapesi, CBeTOAHON

46 Pemenne 3aga4 no teme « QNEMEHTHI KBAHTOBOH ONITHKN

47 Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesiHuro

O-49aCTHUII. HnaHeTapHas[ MOACJb aTOMa




48

IToctynare! bopa

49

Hznydenne u noriomenne GOTOHOB IIPHU NEPEXOe aTOMa C
OIHOTO YPOBHsI SHEPIUU Ha APYroi. Bunasl cnextpos

50

Bonnosble cBoiicTBa yactull. Bonnel ne bpoitns.
KopnyckynspHo-BonHoBOM nyanu3M. CIIOHTaHHOE U
BBIHY K/ICHHOE U3JIy4YE€HHE

51

OTtkpeiTue paguoaktusHocTH. OmbiThI Pesepdopna mo
OTpEeAENIEHUIO COCTaBa PAIOAKTHBHOIO U3JIy4YeHUsI

52

CaoticTsa anbda-, 6era-, ramma-m3nyderus. Bnusiaue
paI[I/IoaKTI/IBHOCTI/I Ha JXU1BBIC OpFaHI/ISMbI

53

OTkpeITHE IPOTOHA U HelTpoHa. U3oTomel. Anbga-pacman.
DNeKTPOHHBIN U NO3UTPOHHBIH OeTa-pacnaa. I'amMmma-
U3JIy4eHue

54

DHeprusi CBsi3U HYKJIOHOB B sfipe. SnepHble peakiyH.
Anepnsiii peaxtop. IIpodnemsl, nepcneKTUBEL, SKOJIOTHYECKHE
ACIEKTHI SIEPHON SHEPreTUKU

55

DneMeHTapHble YacTUllbl. OTKPbITHE MO3UTPOHA. MeTonbl
HaOJIOIEHUS M PETUCTPALINH 3JIEMEHTAPHBIX YacTHI. Kpyribrii
cron «PyHIaMEeHTalbHbIE B3aUMOAECHCTBUA. ENUHCTBO
($u3nIeCKON KapTHHBI MHPa»

56

Bun 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE3/IbI, TUTAHETHI, UX
puauMoe nerxenne. CoTHeuHast CUCTEMA

57

Comnue. Conneunas akTuBHOCTh. MicTounnk sHepruu CoHua
M 3BE3

58

3BE3/1bI, UX OCHOBHbIE XaPAKTEPUCTUKU. 3BE3/IbI INIABHOMN
MOCJIEIOBATEIPHOCTH. BHYTpeHHEe CTpoeHue 3BE3 .
COBpeMeHHbIe HpeI[CTaBJ'IeHI/Iﬂ 0 HpOHCXO)KI[eHI/II/I 1 3BOJIFOLITN A
Connua u 3Bé37




Muneunsiii IIyTe — nHama I'anaktuka. Ilonoxenue u aBuxeHue

59 Connua B ['anaktuke. ['anaktuku. YépHble AbIpHI B Apax 1
rajakTHK

60 Bcenennas. Pasberanue ranaktuk. Teopus bonbinoro B3psia. |
PenukroBoe uznyueHue. MeraranakTuka

61 Hepemuennbie mpobiemMbl aCTPOHOMUHU 1

2 KontponbHas paboTa «neMeHTBl aCTPOHOMHUH U !
acTpOpU3UKI»
O6o0maromuii ypok. Pojie ¢pusuku u acTpOHOMUU B

63 3KOHOMHUYECKON, TEXHOJIOTUUECKOM, COIUAIbHON U STHYECKOMN 1
cepax nesITeTbHOCTH YEJIOBEKa

64 O6o0maromuii ypok. Pojis 1 MecTo pusuku u acTpOHOMUU B !
COBPEMEHHON HAyYHOU KapTHUHE MHUpa

65 IIpomesxyToUHas (HTOrOBast) aTTECTALUS 1

66 O6o0maromuii ypok. Pose pusndeckoii Teopuu B !
(bopMHUpPOBAHUY TIPEACTABICHUH O (PU3NIECKON KapTHHE MUPa
Ob6obmaromuii ypok. Mecto ¢pu3nIeckoil KapTHHBI MUPA B

67 o01eM psimy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEACTABICHUN O IPUPOIE

68 PesepsHblii ypok. MarautHoe noje. DieKTpoOMarHuTHas |

UHAYKIUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Guzuka, 11 knace/ Makumes ['.J1., Byxosues b.b., Uapyrun B.M. non
penakiueii [lappenteeroit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo
«ITpocseieHue»

» ®uzuka, 10 kimace/ Mskumes ['.4., byxosues b.b., Corckuii H.H. non
penakiueii [lappenteeroit H A., AkumoHepHoe o01ecTBo «M31aTenbcTBo

«IIpocseuieHue»

METO/IUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET






