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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HA YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus pazpadoTaHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHWH K pe3yJibTaTam
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM Mporpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke C¢ y4étoMm (QeacpanbHOil paboyeil mporpaMMbl BOCIHTAHUS W
KOHUENIWKM MpenofaBaHus yuyeOHoro npeamera «Dusnka» B 00pa3oBaTeNIbHBIX
opraHu3anugax Poccniickoit Oenepanuu, peaU3YIOLINX OCHOBHEIE
00pa3oBaTenbHbIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABICHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTUHBI MUpa oOydarommxcs 10—11 kinaccoB npu 00ydyeHun
ux (Qu3nke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATEIBHOCTHOTO MOAXO/A.
[Tporpamma no puzuke coorBeTcTByeT TpeOoBanusM OI'OC COO Kk njaHupyeMbiM
JUYHOCTHBIM, MMPEAMETHBIM W METANPEIMETHBIM PE3yJibTaraM OOYUCHUS, a TAKKE
YUUTHIBAET HEOOXOAMMOCTh PEATU3ALUN MEKIPEAMETHBIX CB3€i (U3MKH C
€CTECTBCHHO-HAYYHBIMU YUECOHBIMU TPeAMETaMU. B HEll onpeaensitoTcs OCHOBHBIE
LEMN U3Y4YeHUS (PU3UKHA HA YPOBHE CPEAHEr0 OOLIEro 00pa30oBaHus, MIIaHUPYEMBIE
pe3yabTaThl  OCBOCHUS Kypca (PHU3MKW: JIMYHOCTHBIE, METANPEIMETHBIC,
NpeAMETHBIE (HAa 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e TUIAHAPYEMBIE PE3YIbTATHl OCBOCHUS Kypca (pru3uKkM Ha 0a30BOM 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
KAQ4eCTBE YYEOHOTO MPEAMETA B LIKOJIC, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOIIniA
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TPEIAMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
(duznueckoid reorpadueii W acTpoHOMHUEH. HcCmonb30BaHWE W AKTHUBHOE
OPUMEHECHUE  (DU3MYECKMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHOJOTUH B C(hepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJTyYEHUSI HOBBIX MATEPHAJIOB C 3aJlaHHBIMH CBOMCTBAMHU WM JIpyrux. M3ydenue
(PM3MKH BHOCHT OCHOBHOI BKJIaJ B (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHOW KaPTHHBI
Mupa oOyvaroumxcs, B (POpMHPOBAHME YMEHWUH MPUMEHITh HAYYHBIA METOJ
MO3HAHMS MMPY BBHIMOJIHEHUN UM YYEOHBIX UCCIICTOBAHMIA.

B ocHOBY Kypca Qpu3uku 1uist ypOBHSI CPEIHETO 00IIEro 00pa30BaHUs MOJIOKEH
PsI UACH, KOTOPBIE MO>KHO PaCCMATPUBATh KAK MPUHLMIIBI €M0 TOCTPOCHUS.

Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEPHall U3 BCEX PA3NENOB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DPU3HKH.
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Hoes eenepanusayuu. B COOTBETCTBHM C HEW Martepuan Kypca (PU3HKH
00beIMHEH BOKPYr (u3MYeCKWX Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBAaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJe.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONIAracT HCIOIb30BAHUAEC
TYMaHUTAPHOTO MOTEHUMANA (PU3MYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
(U3MKH ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECCKAMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npukiaonoii nanpaenennocmu. Kypc pU3uKu npeanonaract 3HakOMCTBO
C IIUPOKAM KPYTOM TEXHHUYECKUX W TEXHOJOTWUYECKUX MPHIIOKEHUH M3YyUYEHHBIX
TEOPHNA U 3aKOHOB.

Hoes  oxonocuszayuu  peanu3yercs TOCPENCTBOM  BBEACHUS  DIIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKke OOCYKICHUS
npo0JIEM PALlMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHusl SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUSI (PU3NUYECKOH TEOPUH, poiii (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLKATIOB B COBPEMEHHBIX TPEACTABICHUIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPUH, 7151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHCTEMHO-EATEILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexIe
BCEr0 3a CYET OPraHW3alMK SKCIEPUMEHTAIBHON JEATEIbHOCTH O0YYarOIIMXCS.
J1i1s1 6a30BOT0O YPOBHS Kypca (PU3UKKN — 3TO UCMOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIJAOOPATOPHBIX padOT, KOTOPBIE B TPOrpaMmme
no (usznke OOBECAMHEHBI B OOIIMI CHMMCOK YYCHWUYECKMX MPAKTHYECCKHX PadoT.
Belaenenne B yka3aHHOM mepedyHe J1adOopaTOpHBIX PpaldoT, MPOBOJAMMBIX SISt
KOHTPOJISL U OLICHKH, OCYLIECTBIIIETCS YYACTHUKAMHU 00Pa30BaTEIBHOrO Mpouecca
UCXOAs M3 OCOOCHHOCTEH MIaHUPOBAaHUS M OCHaulcHHs kaOwHeTa (usuku. [Ipm
3TOM 00ecneunMBacTCs OBMAACHHE OOYYarOUIMMMCS YMEHHMSIMH MPOBOAUTH
KOCBEHHBIC M3MEPCHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NYECKMX BEIIMYMH W
MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIOTES.

Bonbinoe BHUMaHKE yAEHSETCS PELICHAIO PACYETHBIX M KAYECTBEHHBIX 33/1a4.
[Tpu 3TOM [UIs1 paCUETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 337a4M C SIBHO 3aJaHHOM
(U3NYECKO MOJETBIO, TO3BOJSIOIIME MPUMEHATH HM3YYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KAaK M3 OJHOTO pasjena Kypca, TaK U UHTETPUPYS 3HAHHS M3
Pa3HBIX pa3nenoB. [ KaYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHKs Ha
OOBSICHEHHE TPOTEKAHUSI (PU3NUYECKUX SIBJICHUI W MPOLIECCOB B OKPY KAKOLIEH
JKU3HW, TpeOyromme BbIOOpa (U3NYECKOH MOIEHM A CHUTYAllMH MNPAKTHKO-
OPUEHTHPOBAHHOIO XapakTepa.
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B cootercTBum ¢ TpedoBanusimu GI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecnieueHn0 y4eOHOTO mpouecca 0a30Bblil YPOBEHb Kypca (PU3MKM HA YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH HM3Y4daTbCsd B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (PU3MKKA WM B YCIOBHSX WHTETPUPOBAHHOTNO KaOMHETA MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJIA. B kabuHeTe (pM3MKu AOKHO OBITh HEOOXOAMMOE
JadbopaTopHoe OOOPYAOBAHUE JUIS BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMme IO
(PU3MKE YUCHUUYECKUX MPAKTUYECKUX PA0OT U JEMOHCTPALIMOHHOE 000PYA0BAHUE.

JleMOHCTpaunoHHOe 000OpyAoBaHUE (POPMHPYETCS B COOTBETCTBHH C
OPUHLIMANIOM MWHUMAIBHOM  JOCTAaTOYHOCTH M OOECHEUMBACT  MOCTAHOBKY
NEPEUUCIICHHBIX B MporpamMmme Mo (PU3MKE KIIFOUYEBBIX JEMOHCTpALMi AJis
UCCIICIOBAHMSI  M3YYacMbIX SIBJICHAA W  NPOLIECCOB, OMIUPHYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 000pynOBaHHE MJiI YYEHHYECKMX MPAKTHYECKUX PadboT
(dopMuUpyeTCS B BUJAE TEMATUYECKMX KOMILIEKTOB M OOCCIEUYMBAETCS B PacuéTe
OJTHOTO KOMIUIEKTA Ha JBYX OOydarlmumxcs. TemMaTHUeCKne KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCTMOJIb30BAHUHU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3YYCHUS (PU3HKHM B 001IEM 00pa30BaHUM SIBIISIFOTCS:

o (opMHupoBaHHE HWHTEpECA M CTPEMJICHHS OOYYArOIIMXCS K HAYYHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTHUE MPEACTABICHUIA O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENILCKOIO OTHOLICHHUSI K OKPY KAIOLIUM SIBJICHHSIM;

o (popMHpOBaHKME HAYYHOTO MUPOBO33PCHHS KAK PE3y/IbTaTa H3yUEHUSI OCHOB
CTPOCHUSI MATEPUU U (PYHIAAMEHTAILHBIX 3aKOHOB (PU3UKH;

o (QopMupoBaHMEe YMEHUH OOBICHATH SIBJICHHWS C  HCIOJIb30BAaHHEM
($U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (U3MKU AJisl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIOoCTH>KEHHE ATHX LENe 00€CeYnBacTCsl PEMICHUEM CIICAYIOMMX 3a1a4 B

MPOLECCe N3YUYEHUS Kypca (PU3MKH HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;

e MPHOOPETEHUE CUCTEMBI 3HAHMI 00 00X PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIKOYAs MEXAHUKY, MOJICKYJISPHYO (PH3UKY,
AJNEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPOPU3UKH,

o (OpPMHUpPOBAHUE YMEHMI MPUMEHATH TEOPETUUYECKUE 3HAHMS  JJIs
00bsicCHEHUST (PUBMUYECKUX SIBJICHWM B MpPUpPOAEC M Ui TMPUHSATHUS
MIPAKTUYECKUX PEIICHUI B IIOBCEIHEBHON KU3HU,
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e OCBOGHHME CIOCOOOB pEUICHMS Pa3IMYHBIX 334a4 C SBHO 3aJaHHOM
¢u3nMUecKoil MOJENbI0, 3a]ay, MOAPa3yMEBAIOIIMX CAMOCTOSITENBHOE
COo3/laHKue (PU3MUYECKON MOJEINN, aIEKBATHON YCIIOBUSIM 3a1a4H;

e TIOHMMaHUE (PU3UUYECKUX OCHOB W MPHUHLMUIOB ACUCTBUS TEXHUYECKUX
YCTPOHCTB M TEXHOJOTMUECKUX MPOLIECCOB, UX BIUSHUS HA OKPY KAIOIILYIO
cpeay;

e OBJIQJICHUE METOJAMHU CAMOCTOSITEJILHOTO TJIAHUPOBAHUS U TPOBEACHUS
(PU3NUECKUX DKCIEPUMEHTOB, aHAIM3a M UHTEpHpeTalud MHpOpMaIuy,
OIPEIENIEHUS TOCTOBEPHOCTHU TIOTYYEHHOTO PE3Y/bTara,;

e CO3/IaHKME YCJIOBHIA Ui Pa3BUTHUsI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKON NEATEITBHOCTH.

Ha wm3yuenue ¢usukm (6a30Bblli YPOBEHb) HAa YPOBHE CPEIHErO OOILIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIENIO), B
11 knacce — 68 4acoB (2 yaca B HEJEIIO).

[IpennaraeMblii B mporpamMme Mo (u3Mke TNepeveHb JabOpPaTOPHBIX U
OPAKTUYECKUX padoT SBISIETCS PEKOMEHJOBAHHBIM, YUMTENb JIENAET BBIOOP
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.
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COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HayuHble METOABI MO3HAHUS OKPY>KAOLIETO
Mupa. Posb 5KCIIEPUMEHTA U TEOPUH B IPOLECCE MO3HAHMS TPUPOIBI. DKCIIEPUMEHT
B (pr3HKeE.

MonenupoBanue (PU3HUECKUX SBICHUI M mpoueccoB. HayuHbIE THIOTESHI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpuHIMD COOTBETCTBHS.

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

Jlemoncmpayuu

AHaNoOropele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMITBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemelieHue, CKOPOCTh (CpemHssE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MAaTEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

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

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

Kpuonuneiinoe aBmxeHune. [IBUKeHUE MareprualibHOM TOUKH IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJAYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JTUHEHHAS CKOPOCTH.
[Tepuon n wactora oOpauieHus. L [eHTPOCTPEMUTENBHOE YCKOPEHUE.

TexHUYeCKHE YCTPOMCTBA M MNPAKTHYECKOE NPUMEHEHUE. CHOUAOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE H PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Moaenbe cucTeMbl OTCUETA, WIUTFOCTPALUS KHHEMATHUYECKUX XapPaKTEPUCTUK
JIBUKEHUSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aukeHust Tena, OpPOLIEHHOTO MO YIJIOM K TOPU3OHTY H
TOPU30OHTAJIBHO.
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H3mepenune yckopeHus: CBOOOIHOTO NaACHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBanue COOTHOWICHHS MEXKIY NYTIMH, NPOUACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus T€na, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca rena. Cuna. [Tpunumn cynepno3uuuu cui. Bropoi 3akon HeroToHa nms
MarepuaibHON TOUKH. TpeTuii 3aKkoH Hpr0TOHA 1711 MaTEPUAIBHBIX TOYEK.

3akoH BceMupHOro TtsAroreHus. Cuia Tsoxectu. llepBas kocmuyeckas
CKOPOCTB.

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

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs nmokos. KoadduuueHt tpenus.
Cuna conpoTUBICHUS TIPUA JIBHKEHUHU TENA B )KUIKOCTH WJU Ta3€.

[TocTynaTenbHOE U BpalaTeibHOE ABMKECHHE a0COTIOTHO TBEPAOTO TEIA.

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

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
JBMYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

H3zmepenune cu.

Crnoxxenue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT Ac(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUHN.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KAUEHUS U CKOJIBKEHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHust OpycKa Mo HAKJIOHHON TUIOCKOCTH.
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HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3NHOBOM 0Opaslie, 0T Uux AcHOpPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

HmMnynsc MarepuagbHOM TOYKM (T€a), CUCTEMbI MATCPUATBHBIX 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
nehopMHUpOBaHHOM MPYKKUHBL. [[oTeHIIMATbHAS SHEPTUS TENA BOJIU3H MOBEPXHOCTH
3emun.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMAIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie 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.

Paznen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS! MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [Auddysus. Xapakrep ABWKCHUS H
B3aMMOJCHCTBUS YaCTULl BEUIECTBA. MOJENW CTPOCHMs Ta30B, >KUAKOCTEH M
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIECTBA HA OCHOBE ATHX MoAeleci. Macca u
pasMepsl Mosieky. KonnmdecTBo BemecTBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecHe. Temmeparypa u €€ uamepenue. Illkana temmeparyp
Llenbcus.
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Mopene  uaeanbHOro ra3a. (OCHOBHOE€  YPaBHEHHE  MOJIEKYJISIPHO-
KAHETUYECKOW TEOpUM WACATBHOrO rasza. AOCONIOTHAs TeMmIeparypa Kak mepa
CPECOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHMs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUEe Menneneesa—Knaneipona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOLECCOB. W30TEPMA, HM30X0Pa,
u3obapa.

TeXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, OOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCANHEHUM.

OnbITel 10 1P Py3UH KUAKOCTEH 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.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. Ocnoevl mepMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3JIyUCHUE. Y IENbHAs TEMIOEMKOCTh BELIECTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHE TEPBOrO 3aKOHA TEPMOJMHAMUKH K u3onpoueccam. [ 'paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTuMoCTh MPOIIECCOB B TPUPOJIE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[TpeoOpazoBaHusi >HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JNEUCTBHSL. DKOTOTUYECKUE MPOOIEMBI TEINTO3HEPIETHKH.
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TexHUYECKNE YCTPOHCTBA W MPAKTHYECKOE MNPUMECHEHHE. JIBATATEllb
BHYTPEHHETO CrOPaHUs, OBITOBOW XONOMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tejla MPH COBEPLICHUM PabOTHL. BBUICT
npoOKkM W3 OyTBUIKM TOJ JCHCTBUEM CXATOr0 BO3/yXa, HarpeBaHwe s>¢pupa B
JaTYHHOU TPyOKe MyTEM TPeHUs (BUACOAEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMIIEpaTyPhl) Tella TPH TEMIONEPEaaye.

OnbIT N0 aMadaTHOMY paCUIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM ).

Moaenu napoBoi TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBUTATETIS.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmosanua éeuyecmea. Pazoevie NEPexoovl

[TapooOpazoBanue u koHaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTENIbHAS BJIQKHOCTh BO3Ayxa. HackllleHHBIH map. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3anus. Y IesbHAas TemioTa miasaeHus. CyOonumarus.

YpaBHEHUE TEMIOBOIO OanaHca.

TexXHUYECKUE YCTPOMCTBA M NPAKTHYECKOE MNPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KAIOPHUMETP, TEXHOJOTUN NOJYUYEHUS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILLICHHBIX MTAPOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Paszaen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
DNeKTpU3anms TEN. DNEKTPUIECKU 3apsa . J[Ba BUIA STIEKTPUUECKUX 3aPAI0B.
[IpOBOMHMKHM,  JUANIEKTPUKHM W TOJYNPOBOJHMKM.  3aKOH  COXPAHEHUs
AIEKTPAYECKOTO 3apsaa.
B3anmopeiictBue 3apsaaoB. 3akoH Kyiiona. ToYeUHbIi JIEKTPUYECKUI 3apsi.
Onexktpuyeckoe none.  HanmpsokEHHOCTB  BIIEKTPUYECKOro  mons.  IpuHoun
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CYIIEPIIO3ALIMKA IEKTPUUECKUX NOJEH. JIMHMM HaNpPsHKEHHOCTH BIEKTPUUYECKOTO
TOJIS.

Pabota cui anekrpoctatudeckoro nojist. [lorennman. Pa3HOCTh NOTEHIIMAIOB.
[TpOBOTHUKM W JMAJIEKTPUKUA B JJIEKTPOCTATHUYECKOM TOJE. JMAIEKTpruyecKas
MIPOHUALIAEMOCTb.

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

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

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKM B JJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopHuie pabomei

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

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

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

Hanpsbkenue. 3akon Oma a7s y4acTka Leru.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJIHUKOB.

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

ONEKTPOABHXKYLIAs CUJIA W BHYTPEHHEE CONPOTMBIICHUE MCTOYHHMKA TOKA.
3akoH Oma 1J1s OJTHOM (3aMKHYTOM ) 3JIEKTpUYECKO 1enu. KopoTkoe 3aMbIKaHUE.

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

DNEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

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

ONEKTPUYECKAA TOK B PACTBOpax M paciulaBax  AIEKTPOJIUMTOB.
DNEKTPOJIATHYECKAS TUCCOLMALUS. DIEKTPOIIU3.
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ONEKTpUYeCKnii TOK B ra3ax. CaMOCTOATENIBHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Lazma.

TexHUUYEeCKHE YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBINA O,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN 11O, TaIbBAHUKA.

Jlemoncmpayuu

H3MepeHue CUiTbl TOKA U HATTPSIKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS LWJIMHAPAYECKUX MPOBOAHUKOB OT JJIUHBI,
TUIOIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepuaa.

CMemaHHOe COEIMHEHUE TPOBOAHHUKOB.

[Ipsmoe w3MepeHue BIIEKTPOABIKYIIECH cuiibl. KoOpoTkoe 3amblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA W OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTb COMTPOTUBIIEHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOJAUMOCTh BO3AyXa.

OAHOCTOPOHHSS MPOBOAMMOCTb JUOA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yueHne CMEaHHOro COSIMHEHUS PE3UCTOPOB.

H3MepeHue 3eKTpOABHKYIIEH CHIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIMPOTHUBIICHUSI.

HaOntonenue snekrposusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢usmku 6a30Boro ypoHs B 10 kjmacce OCyHIECTBISIETCS €
YU4ETOM COJEPXKATENIbHBIX MEXIPEIAMETHBIX CBSI3€H € KypcamMM MAaTeMaTUKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Medicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAYYHBIA (PAKT, runore3a, (U3NUYECKash BEIMYMHA, 3AKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJI0’KEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUbI TEIMJIONEPEAAYH, TEIMJIOBOEC PABHOBECHUE),
ANIEKTPUYECKHUE SIBJICHHSI B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAS MACCa, TETUIOBBIE CBOMCTBA TBEPABIX TEIL, )KUAKOCTEN U ra30B,
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DJICKTPUYECKUE  CBOMCTBA  METAJUIOB,  BJEKTPOJIUTHYECKAs — JAUCCOLMALIAS,
rajibBaHuKa.

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

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET WM JAPYTHE), JBUrareib BHYTPEHHETO
cropaHusi, mapopasi TypOuHa, ObITOBOH XOJOJUIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJIyYCHUS] COBPEMEHHBIX MAaTEpPHaOB, B TOM YHCJIE HAHOMATEpUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTa, 3a3€MJICHHE SJICKTPONPHOOPOB,
KCEPOKC, CTpYHHBIH MPUHTED, 3JICKTPOHAr PEBATEIILHBIE npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3anMoIeiiCTBAE MOCTOSSHHBIX MArHUTOB. MarHuTHOE
noJie. Bektop MarHuTHOM MHAYKIMK. [[puHIMI Cynepno3uiiuu MarHUTHBIX MOJICH.
JluHun marHuTHOW WHAYKIMM. KapTuHa JIWHUA MarHUTHOW WHIYKIUW TOJs
MOCTOSIHHBIX MAarHUTOB.

MarautHoe TOJIE€ TMPOBOJHMKA C TOKOM. KaprtuHa nwHMIA WHAYKIAA
MArHMTHOTO TOJS JJMHHOTO MPSMOro MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OneIT Opcrena. BzauMoaencTere npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

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

SIBneHne BAEKTpOMArHUTHOM MHAYKOMM. [lOTOK BeKTOpa MarHUTHOMN
WHAYKIAA. OJEKTPOABWKYLIAs CHJA WMHAYKOWW. 3aKOH SJEKTPOMArHUTHOMN
nHayKunu dapajes.

BuxpeBoe snexkTpudeckoe moJie. ONIEKTPOABMKYINAS CHJIA HWHAYKIAH B
MPOBOJHMKE, TBUKYLIEMCS MOCTYNMATEIBHO B OTHOPOAHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIMHW. OJEKTPOJABHKYIIAs — CHUJa
CaMOWHYKIIVH.

OHEPrust MArHATHOTO MOJISI KATYLIKK C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TexXHUYECKHE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE. TOCTOSHHBIC
MArHUTHI, SJCKTPOMATHUTHI, 3JEKTPOJABUIATEb, YCKOPHUTEIM SJIEMEHTAPHBIX
YaCTHII, UHTyKIIUOHHAS TIE€Yb.
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Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHune ANEeKTPOMArHUTHOM MH LY KLIHH.

IIpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOABMKYILEH CUIIBI MHAYKIIUU OT CKOPOCTHM W3MEHEHHS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

Hccnenosanue AecTBHA NOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccenenoBanue sBIeHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KoneGarenpHas  cucrema.  CBOOOAHBIE  MEXAQHWYECKHE  KOJICOQHHMSI.
["apmonnueckue konebanus. [lepuon, wactora, ammutyga U ¢asa KoicOaHuil.
IIpy>xuHHBIA MasTHUK. MareMaTHu4eCcKUil MasTHUK. YPAaBHEHUE TAPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATIbHOM KOJEOATEIbHOM KOHTYpPE. AHAIOTUS MEXKIY MEXaHWYECKUMH W
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

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

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

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

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUM HIIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).
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HaOntonenue 3aryxaronmx KojicOaHui.

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 TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, niabopamopivie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmMpoMAazHUMHbIE 60IHbI

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 CIIOBUAS U3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMJICHHE, MONSpUA3alus, Au(paKuus,
uHTepPepeHums. CKOPOCTh 3MEKTPOMATHUTHBIX BOJIH.

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

[IprHUMOEBI pagOCBI3H U TENEBUACHUA. Paqnomokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas [MArHOCTHKA B TEXHUKE M MEIMLMHE, Paaap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOUHUK 3BYKA.

HaGnronenne oTpaskeHus U IPEIOMIIEHUS] MEXAHUYECKUX BOJIH.

HaGnronenne natephepeHiny n AuPpakiiii MEXaHHUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.
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HccenenoBanue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPAKECHUE, TPETOMIICHUE,
noJspuzanus, tudppakuus, UHTEpHEPCHLUS.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpAMOJMHEHHOE PACHPOCTPAHEHUE CBETA B
OAHOPOJHOM cpene. JIyu cBeTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
TUIOCKOM 3€pKaie.

[Tpenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN NOKA3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi Yyroa MOJIHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceeta. CiioxkHblii coctas Oenoro ceera. Lger.

CoOuparonyie 1 pacceuBaroIIUeE TUH3bL. TOoHKas THH3a. DOKYCHOE PACCTOSIHUE
W ONTHYECKas CHJIa TOHKOH JIMH3bL. [locTpoeHne n3o0pakeHuid B COOMparoLmX u
paccenBaroIIMX JTMH3ax. DopMyJia TOHKOH JIMH3BL. YBEIMUYCHHE, JABACMOE JIMH30M.

[Tpenensl MPUMEHUMOCTH F€OMETPUUYECKON ONTHKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOYHUMKH.
VYcnoBuss HaOMIOJACHHUST MAKCHMyMOB W MWHMMYMOB B HHTEP(PEPECHUMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
[JIABHBIX ~MAKCUMYMOB TIpM  MAJCHUUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

TexHUYeCKue YCTPOHCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, JIyIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AU(PPAKLMOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpssMOnTUHENHOE PAaCHPOCTPAHECHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
Onturueckue TpudopHI.

[TonmHOE BHYTPEHHEE OTpaKeHHE. MOENb CBETOBOA.

HccenenoBanue cBOWCTB M300paKEHU B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natepdepeHinm cera.

HaOntonenue nudpakinuum ceera.

HaOntonenue aucnepcuu cBeTa.

[Tosmy4yeHne cneKTpa ¢ TOMOUIBIO TPA3MBIL.

[TonydeHune cnexTpa ¢ TOMOUIbI AUPPAKIUOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBera.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenune nokazaresns NpelOMIICHUS! CTEKIIA.
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HccnenoBanue CBOHCTB M300paKEHUIA B JIMH3AX.
HaOntonenue aucnepcun cBeTa.

Paznen 6. OcHOBBI cIeHAJIBLHON TEOPHH OTHOCHTEIBHOCTH

["paHrLIBI MPUMEHUMOCTH KITACCUYECKOM MEXaHUKU. [ [oCTynaTel cieuaibHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJIE CKOPOCTH CBETA B BAKYYME,
MPUHIIAT OTHOCUTEIILHOCTA DWHINTEHHA.

OTHOCHUTENILHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHHA M COKPALICHUE
JUIAHBI.

DHEPrus U UMITYJIbC PEJIATUBUCTCKON YaCTULIBI.

CBs13b MACChI ¢ SHEPTUENH U UMITYJILCOM PENSATUBUACTCKONW YACTULIBL. JHEPIHUs
MTOKOSL.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. dnemenmol KeaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruu (POTOHA C €r0 YACTOTON. DHEPrus
¥ UMITYJIBC (POTOHA.

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

JlaBnenue ceeta. OnbiThl [1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

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

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTod(hPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpenbs aroma Tomcona. OnbiTel Pe3epdopra mo paccesHUO o -HACTHIL.
IImanerapnas mopxens aroma. Ilocrynarel bopa. M3nydeHue W mornjiomieHue
()OTOHOB TpU TMEPEXOAE aTOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroi. Buuel
cnekTpoB. CIEKTP YPOBHEW S3HEPIAM aTroMa BOAOPOIA.

BonHoBBIE cBOiicTBA YacTull. BomHbl e bpoiind. KopryckyaspHO-BOITHOBOMI
Iy aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE. CIEKTPATIbHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu
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Mogpenb onbita Pezepdopna.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnroneHne TnHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenne mmHERYaToro coekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHs sapa. OTKpbITHE
pammoakTuBHOCTU. OnbIThl Pe3epdopaa no onpeeieHnio COCTaBa paAHOaKTUBHOTO
wanyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-uzaydycHus.  BrusHue
PaIMOAKTUBHOCTH HA YKUBBIE OPTraHU3MBI.
OTkpeiTHE TIPOTOHA W HelTpoHa. Hyknonnas moxens snapa ['eiizeHOepra—
HBanenko. 3apsan sapa. MaccoBoe uucno siapa. M30TorebL.
Anb(a-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO Pacraja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cuibl. JledekT Maccol sapa.
S nepHbie peakuuu. /leneHne U CUHTES sIaep.
Snepubiii peaktop. TepmosimepHblii cuHTe3. [IpoOiaemMbl M MEPCHEKTUBEHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULbl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHLL.
dyHaaMEHTAIbHBIC B3aUMOACHCTBHS. EAMHCTBO (PM3HUYECKOI KapTUHBI MHApA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
Bunbcona, saepHblil peaktop, aToMHas bomoa.
Jlemoncmpayuu
CUéTurK MOHU3MPYIOIIMX YACTHLI.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HccenenoBanue TpekoB 4acTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otansl pa3BUTHS ACTPOHOMUH. [IpUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMUHU.

Bun 3Bé3mHoro HeOa. Co3Be3musi, ApKHAE 3BE3NBI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewyHast akTUBHOCTh. Hctounmk sHeprum ConHua u 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMMa «CIEKTPAIBbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW MOCJIEI0BATENILHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTA. BHYTPEHHEE CTPOEHME
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3BE31. COBPEMEHHBIE MPEACTABIICHUS O MPOUCXOKIAECHUU U 3Bomonnn ConHIa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. [lonokenue u nwkenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Pagporanaktuky v KkBazapsl. UEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bceenennas. Pacimpenue Beenennoii. 3akon Xa00a. Pazderanue rajakTuk.
Teopus boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabmooenus

HaGnronennst HEBOOPYKEHHBIM TJIa30M € UCMOJB30BAHUEM KOMIBIOTEPHBIX
OPUJIOKEHUI AJI1 OMPEACIICHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYHO
JATy: OCHOBHBIE cO3Be3ust CEBEPHOIO MONYIIAPHS U IPKUE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, miianer, Mneunoro [Tytu.

Oo6o01mariee NOBTOpeHue

Pone (u3nkm ©u acTpPOHOMHMH B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATIbHON M 3TUUECKOH cepax AeSTENTbHOCTH YETOBEKA, POJIb K MECTO (PU3UKH U
ACTPOHOMHUM B COBPEMEHHON HAYYHON KapTHUHE MUPA, POJib (PU3NUYECCKON TEOPUH B
(OpMUPOBAHMY MPEACTABICHUA O PU3NUYECCKON KAPTUHE MUPA, MECTO (PU3HUECKOM
KapTUHBL MUpa B O0mIEM psAy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBISIETCS C
YU4ETOM COACPIKATEIBHBIX MEKIPEAMETHBIX CB3€i C KypcaMH MAaTEMAaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meoskcnpeomemnvie nonsamus, CBA3aHHBIE C M3YUYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pEIIEHUWE CHCTEMBI YPABHEHWH, TPUTOHOMETPUUYECKHE
(DYHKLIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOKIECTBO, BEKTOPBl M MX MPOEKIMH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, NPU3HAKK NOM00Us TPEYrOJbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMA TETT.

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

Xumus: CTPOEHUE aTOMOB M MOJIEKYJT, KPUCTAIIMYECKAs CTPYKTYPA TBEPIABIX
TEJ, MEXAHU3MBI O0OPA30BaHKS KPUCTATUIMYECKOM PEIIETKH, CIEKTPATIbHBIA aHAIINS.
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[eoepaghusi:  MarHWTHBIE TMONKOCA 3EMJIM, 3aJCKH MAarHUTHBIX PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonocusa: JHWHUM DJIEKTpoONEpEnay, T[EHEpATop IEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4b, pajap, PaavuolpPUEMHUK, TEIEBU30P,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.
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INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «Du3MKa» HAa YPOBHE CPEIHEro OOMIETo
oOpazoBanus (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUSI YUeOHOTO NMpeaMeTa « DU3nKa» IOJKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA U OTBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMN OCHOBHBIX HANPABJICHUIA
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

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

OPUHATAC  TPAAULMOHHBIX  OOLICYETIOBEUECKUX T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

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

YMEHUE B3aUMOJACHCTBOBATh C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUICKOHN IpaskIaHCKOUN MICHTUYHOCTH, MATPUOTU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSM
POCCUICKMX YUYEHBIX B 00J1ACTH (PU3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS

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

S) Tpy10BOro BOCIMTAHUSL:
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UHTEPEC K Pa3IMUHBIM cepaM NPOoPEeCcCHOHATBHON NEATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuen mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0OPa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYKAFOILIEN Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

pacuIMpeHue OMNbITa ACATEIBHOCTA JKOJIOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOTI' 0 MO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JeATEIbBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKHN OCYLIECTBIIATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTD
WHIVMBUAYAJILHO U B IPYMIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/bHBIC YHHBEPCAJIbHBIC Y4eOHbIC ACiiCTBUSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEHACIATh IENN JCATCIBHOCTH, 33JaBaTh MAPAMETPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaju3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LEJISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPJMHUPOBATH U BHITIOJHATE padOTy B YCIOBUSX PEAIbHOTO, BAPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciiea0BaTe/bCKHE AeiiCTBUS:
BJIQJICTh HAYYHOU TEPMUHOJOTHEH, KIIFOYEBBIMA TOHATHSIMU W METOJIAMH
(U3nYECKOil HayKH;
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BJIAJIETh HABBIKAMM Y4EOHO-MCCIIEIOBATEIBCKON U MTPOEKTHON NEATELHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJCPKAHUS, MPUMEHEHUIO PAa3JIMYHbIX
METO0B MO3HAHUS;

BIAJIETh BUJAAMHU JEATCTBHOCTH TO TMOJIyYEHUID HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX MPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIC CBA3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTATh TUTIOTE3Y €€ PELICHUS, HAXOAUTh apTYMEHTHI JJ1s T0Ka3aTeabCTBA CBOMX
YTBEP>KIICHUIA, 3a71aBaTh NapaMeTPhl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE B HOBBIX
YCJOBHUSX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

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

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

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
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOTIOICHUEM TPEOOBAHUI YPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTUEHBI,
pecypcocOepekeHus, MPABOBBIX M ATUYECKAX HOPM, HOPM HH(POPMAIMOHHON
0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJEPXKAHUSI B PA3IMUHBIX (PopMarax c
yu€TOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
(dopMy mpeAcTaBACHUS U BU3yATU3AlUH.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATH OOIICHUE HA YPOKaX (PU3UKKU U BO BHEYPOUHOU JIEATEIBHOCTH,
pacro3HaBaTh MPEANOCHIIKA  KOH(PIMKTHBIX CHUTyaUMd W CMAr4arhb
KOH (DJIMIKTHI,
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Pa3BEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PEHUS C WUCIIOJIB30BAHHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIOJIB30BATH MPEUMYILNECTBA KOMAHIHOW W WHIWBUIYAIBbHON
padoTHI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOIMX
MHTEPECOB U BO3MOYKHOCTEN KAKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €M  COBMECTHOW  ACATEIIBHOCTHA, OpPraHU30BBIBATE U
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacrpenenaTh pojM ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YJIbTaThI
COBMECTHOI paboTHl,

OLICHMBATh KAYECTBO CBOCTO BKJIAZA U KAKIOTO YYaCTHUKA KOMaHIbl B 0OIIWI
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,

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

OCYIIECTBIIATE IO3UTHUBHOE CTPATETMYECKOE TMOBEICHHE B  Pa3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranuzanusi:

CaMOCTOSITENTBHO OCYIIECTBISATh MO3HABATEIBHYIO ACIATENBHOCTh B 00NacTh
(GU3MKM W aCTPOHOMUM, BBISBIATH MPOOJEMBI, 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 CUTYaLUsIM;

pacIMpsITh paMKX yU4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIULIMU B 00JIaCTH
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

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

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn KAk  OCO3HAHWs
COBEpIIACMBIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,

UCIOJIb30BaTh MPUEMBI PEQIICKCHH [UTsl OLEHKH CHTYallMH, BIOOpA BEPHOIO
peLeHus;
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YMETh OIICHWBAaTh PUCKM W CBOCBPEMECHHO NPUHMMATH PEIICHUS MO WX
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;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMIUOKH.

B mporiecce 10CTUKEHUS JIMYHOCTHBIX PE3YJILTATOB OCBOEHMSI TPOrPAMMBI 110
buzuke 19 ypOBHS cpeaHero oOmero oOpazoBaHus y  O0ydYarOIIMXCS
COBEPIIECHCTBYETCS AMOLMOHAIbHBIH UHTEJIEKT, npeanoararommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSI, BKJIFOUAIOIIETO COCOOHOCTh MOHUMATh CBOE AIMOILMOHATBHOE
COCTOSIHME, BUCTh HAIPABIICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM ChEpHI,
OBITH YBEPEHHBIM B CE0C;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIIBHBIM U3MEHEHHSIM U TIPOSIBJIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY

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

AMMATUM, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHUE
JAPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K koHity oOydenus B 10 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHWHU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

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

pacro3HaBarh (PU3MYECKUAE SABICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOPUM CTPOCHHsS BEIIECTBA U
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BJIEKTPOJUHAMUKA. PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBHKCHUE,
CBOOOJTHOE MAJEHUE TEJ, JBUKECHUE MO OKPYKHOCTH, WHEPIIMS, B3aUMOJACUCTBUE
ten, nuddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOECHUE JKUAKOCTEH W TBEPABIX TET,
U3MEHEHUE 00BbEMA TEJ MPU HArpeBaHUU (OXJIAKICHUM ), TEIIOBOE PABHOBECHE,
WCIIAPCHHUE, KOHJCHCANMS, IUIABJICHUE, KPUCTALIM3AIUS, KUIICHUE, BIIAYXKHOCTH
BO3/JyXa, MOBBINICHUE JIABJICHHUS Ta3a MPU €r0 HArPEBAHWM B 3AKPBITOM COCYIE,
CBSI3b MEXY MapaMeTPaMU COCTOSIHUS Ta3a B M3OMPOLECCAaX, SJICKTPU3ALNUAS TEI,
B3aUMOJECHCTBHUE 3aPsI0B;

OMUCHIBATH MEXAHUYECKOE JIBUKEHUE, UCMONB3YS (PU3NYECKUE BEIIMYUHBI:
KOOpAWHATA, NYyTh, MNEPEMEMIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIA,
UMITYJIbC TEJIA, KUHETUYECKAs DHEPrus, MOTCHIUAIbHAS SHEPIHs, MEXaHWYECKas
paboTa, MEXaHMYECKAas MOUIHOCTh, MPUA OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W €IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJINYNHAMM,

OMUCHIBATh HM3YUYCHHBIE TEIJIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBJICHUS,
UCTOJIb3Ysl (PU3UYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEeMIeparypa, CpEaHsis
KMHETUYECKAS SHEPIUsl Xa0THUYECKOTO JIBHXKCHUS MOJIEKYJI, CPEIHEKBAAPATHUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOA(PPUIMEHT TMONE3HOTO JACUCTBHS TEIJIOBOTO JBUTaTess, NPU ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (HOPMYJIbL, CBS3BIBAIOLIUME JAHHYIO
(PM3HUECKYIO BEIMUUHY C APYTHMMU BEJIMYNHAM;

OMUCHIBATHh U3YYCHHBIEC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPHUCCKUC
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PU3NUYECKUE BEITMUYMHBI, AJCKTPUUCCKUI 3apsi,
AIEKTPAYECKOE TOJIE, HAPSKEHHOCTD TMOJISA, MOTEHIHAA, PA3HOCTh MOTCHIUAJIOB,
OpyU ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BCJIMYMH, MX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHHAMU,

QHAIM3UPOBATh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCTOJB3YS (PU3MUYECCKUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHCHHMS MEXAHWUYECKOW DHHEPTUM, 3aKOH COXPAHCHUS HWMITYJIbCA,
MPUHIAN CYNEPNO3UIMA CWI, MPHUHIMI PABHONPABUS HWHEPLHHAIBHBIX CHCTEM
OTCYETA, MOJICKYJIIPHO-KUHETHYECKYK) TEOPHUK) CTPOCHUS BEIICCTBA, TA30BBIE
3aKOHBI, CBA3b CPEIHEH KUHETHUCCKON SHEPTUH TETIOBOTO JABWUXKEHHUSI MOJICKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
AJIEKTPAYECKOTO 3apsaa, 3akoH KylloHa, mpu 3TOM pa3nuvarh CIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE W YCJOBUS (TPaHUILBI,
001acTH) NPUMEHUMOCTH,
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OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICHCTBUS MAIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3innyarh YCIOBHs MX O€30MaCHOr0 UCHOIb30BaHUS B MOBCEIHEBHOM
KU3HMU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (M3NYECCKUX SIBJICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSAMBIX M KOCBEHHBIX WM3MEPEHUH, MPH 3TOM
(dbopMynupoBarh MpodIeMy/3a1ady U THIIOTE3Y YUEOHOT0 SKCIEPUMEHTA, COOMPATH
YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHM S, TPOBOANUTH ONBIT U (POPMYJIMPOBATH
BBIBOJIbI;

OCYILECTBIIAThH MPSMBIEC U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUX BETUYHH, PU
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,
(pUKCUPOBATH PE3YBTATHI OJYUYEHHONW 3aBUCUMOCTH (PM3NUYECCKUX BEJIMYHH B BUJIE
TabML U rpaMKOB, IENATH BEIBOJBI MO PE3YIbTATAM MUCCIICI0BAHUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN KCCIICTOBAHUNA B
paMKax ydeOHOro SKCIEPUMEHTA, YUEOHO-MCCIEI0BATENIbCKOH W MPOEKTHOM
JEATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a4a4u C SIBHO 33JaHHON (DM3WYECKOW MOJEIBIO,
UCIOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBL, HA OCHOBE aHAJIM3a YCIOBHS 3aa4d
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKUE BETMYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelIaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PACCYKACHUN C OMOPOH HAa M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

MCIOJIb30BaTh NPH PELICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMALMOHHBIE
TEXHOJIOTHM JUIsl TIOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U TPEACTABJICHUS
y4eOHOW M HAy4YHO-TIOMYJIIPHOW WH(OpMaWyu, MOJIYYCHHONH W3 Pa3IuyYHbIX
VUCTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOJTy4aeMy0 HH(OPMALUIO;

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAKOLIETO MUPA, B PA3BUTHE TCXHUKA
U TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3UKE B TOBCEIHEBHOM KU3HU AJIsI
o0ecrnieucHus OE30MACHOCTH MpH OOpamieHMH ¢ NpuOOpaMyu U TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPY/KAFOILENA CpeEJIE;
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paboTtarb B TPYMNIE C BBIMTOJHCHAEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PALMOHAIBHO PACHpelensaTh OO0SI3aHHOCTH U
IUIAHUPOBATH JCIATEIIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJEKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYNIIEL B PEIICHUE PACCMATPUBACMOM TPOOIIEMBI.

K koHity oOydenus B 11 kiiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHWHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHUA COBPEMEHHONW TEXHUKU H
TEXHOJIOTUN, B MPAKTHYECKON ACATEIIBHOCTU JIFOACH, LEIOCTHOCTE U E€OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DIIEKTPUUYECCKUI 3apsi, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJCIb aTOMHOIO SiApa MPH PEIICHUH (PU3NYECCKUX
3a/a4;

pacro3HaBarh (PU3MYECKUE SABJICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOW (DU3HMKH: 3IEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBECTOBOC, XUMHYECKOE, MArHUTHOE NCMCTBHUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJIEKTPOMArHUTHAsE WHAYKUMSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHMK C TOKOM M JBWKYINUHCS 3apsid, 3JEKTPOMArHUTHBIE KOJICOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ OOJAPH3ALMsl CBETA, JUCHEPCUS  CBETA,
dotornekTpuueckuii 3PpPekT (HoTo3PPEKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W HMCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OINKCHIBaTh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPHUYECKYID  OPOBOAMMOCTb  Pa3M4HBIX  CpeA) |
AJIEKTPOMArHUTHBIC SIBJICHHS (MPOLECCHI), MCMONB3Ys (PU3MUYECKHE BEIMYUHBL
BNEKTPUYECCKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHIMAJIOB, AJICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKOMS MAarHATHOTO MOjs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYLIKHA, 3HEPrUs SIEKTPUUYECKOTO W MArHUTHOTO IOJICH, MEPHOJ M 4YacToTa
KoneOaHuii B KoneOareIbHOM KOHTYPE, 3apsl W Chjla TOKa B MpoLEcce
TAPMOHHMYECKUX DJIEKTPOMArHUTHBIX ~KOJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTUYECKAsl CWJa JIMH3BI, NP ONHCAHWM NPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBIL, YKa3bIBaTh
(OpMYJIBL, CBSI3BIBAKOLINE JAHHYHO (PU3HMUECKYIO BETUUHHY C APYTUMH BEIMUMHAMH,

ONKCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHL, HCIONb3Ys
(PU3NYECKUE BEJIMUYMHBL. CKOPOCTh JSJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
YacTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUO MOy paclaia, SHEPTUs CBSI3U
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aTOMHBIX SJEP, NMPH ONWCAHWUM TPABHJIBHO TPAKTOBATh (PU3WYECKUN CMBICH
UCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUYCHWST M COUHMIIBIL, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYI0 (PU3MYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIYHCIIATH 3HAYCHUE (PU3HMUECKON BEIIMUNHBL,

aHAJIM3APOBATh (PU3NUYECCKUE MPOLECCHl W SBJICHMS, UCIONB3YS (PU3UUYECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIEIBHOTO
COCIMHEHMST TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEHHA 1ist PoTodPdeKTa,
3aKOH COXPAHEHMsI SHEPIUM, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
AJNIEKTPAYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO YMCia, MocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCJIOBHS (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OTPEACTATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISI MPOBOTHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

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

BBITIOJHATh J3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (PU3NYECCKUX SIBJICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHWH. TpPU 3TOM
(dhopMynupoBarh MpodIeMy/3aa4y U THIIOTE3Y YUEOHOT0 SKCIEPUMEHTA, COOMPATH
YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHM S, TPOBOAMTH OMBIT U (POPMYJIMPOBATH
BBIBOJIbI;

OCYILIECTBIIATH MPSMBIE U KOCBEHHBIE H3MEPEHUST (PU3NUYECKUAX BETUUMH, TTPU
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh H3BECTHHIE
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BETMYHMH C UCTIOJB30BAHUEM TIPSIMBIX
WU3MEPEHWI: TIPH 3TOM KOHCTPYMPOBATHh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI
NOJTYYEHHOH 3aBUCUMOCTH (DPU3MUYECKUX BEIMUYMH B BUJAC TaOIWL U TpaduKoOB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

coOro1aTh MpaBmuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIEI0BAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YUEOHO-MCCIENOBATENIbCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM W3MEPHUTENBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

peliaTh pacyéTHBIC 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOH MOJECIbIO,
UCTOJBb3Ys (PM3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 3a1a41
BbIOMpaTh (PU3NYECCKYIO MOJCIb, BBIACIATh (PU3NUECCKUE BEIMUYMHBI U (POPMYJIBL,
HEOOXOUMBIEC 171l €€ PELICHUs, MPOBOAUTH PACUETHl M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,
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perars KAYeCTBEHHBIE 3a/1a4U: BICTPAUBATH JIOTUYECKH HEMPOTUBOPEYUBYIO
LEMOYKY PACCY)KIECHHUI C OMOpOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(U3HYECKUE SBIICHUS,

UCIOJIb30BaTh NPH PELICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMALMOHHBIE
TEXHOJIOTUU JUIA TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOW M HAYy4YHO-TIOMYJIIPHOW WH(pOpMaWyU, MOJYYCHHONH W3 Pa3IuyYHbIX
VCTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOJIy4aeMyH0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JCHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3nuuaTh YCJIOBUS UX O€30MacHOr0 UCMOIb30BAHUS B MOBCEIHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHEHHE MPOLIECCOB OKPYKAKOIIErO0 MHpA, B Pa3BHTHE
TEXHUKH W TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3UKE B TOBCEIHEBHOM KU3HU AJIs1
o0ecrnieueHus OE30MACHOCTH MpH OOpalieHMH ¢ NpuOOpaMHu M TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOFOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEICHUA B OKPYIKAFOILENA CpeEJIE;

padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PALNMOHAIBHO PaCHpeleniaTh OO0SI3aHHOCTH U
[JIAHUPOBATH ACATENBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aACKBATHO OLIEHUBATH
BKJIQJl KKIOTO U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOI POOIEMBI.
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TEMATUYECKOE NMNJ1AHNPOBAHNE
10 K/1ACC

Konnyectso yacos

HanmeHoBaHWe pa3fennoB U TeMm
Ne n/n
nporpaMmmbil Bcero

Pasgen 1. PUSNKA N METOAbl HAYUYHOIO NMO3HAHWA

11 ®dun3MKa N MeTobl HAYYHOTr 0 NMO3HaHUA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUMKA

2.1 KnHemaTuka 5
2.2 OnHammka 7
2.3 3aKOHbl COXpaHEHWs B MexaHunke 6

WToro no pasgeny 18

Pasgen 3. MONMEKYNAPHAA ®UN3NKA N TEPMOANHAMUMKA

OCHOBbI MONEKYNIAPHO-KUHETUYECKOIA

3.1 9
Teopun

3.2 OCHOBbI TepMOLNHAMUKN 10
Arpera e CoCTOo eLlecTsa.

33 rperatHbl TOSIHWA BELLECTB 5

®das3oBble nepexoibl

KOHTpPONbHbIE

paboThbl

[MpaKTuyeckue

pa6oThbl

ONeKTPOHHbIE

(undpoBble)
o6pa3oBaTe/ibHble

pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

bnénunoteka LLOK
httos://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bunénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72
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WToro no pasgeny

Pasgen 4. 9NEKTPOAVNHAMUKA
4.1 JneKTpocTaTuka

IMOCTOSIHHbIN 3N1EeKTPUYECKNIA TOK. TOKK B
pa3fIMyHbIX cpefax

4.2

WToro no pasgeny

Pe3epBHOe Bpems

OBWEE KO/TMYECTBO YACOB 10
MPOrPAMME

24

10

12

22

68

bunénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
https://m.edsoo.ru/7f41bf72
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11 KJTACC

HanmeHoBaHMe pa3fiennoB N TeMm
Ne n/n
nporpaMmmbl

Pasgen 1. 9NEKTPOOMNHAMWUWKA

MarHutHoe nose. NeKTpoOMarHMTHas
NHOYKUNA

11

WToro no pasgeny

Pasgen 2. KOJTIEBAHWNA W BOJIHbI

MexaHunyeckune n INEKTPOMaArHNUTHbIE

2.1
KonebaHus
29 MexaHn4ecKune 1 3/IeKTPOMarHUTHbIE
' BOJIHbI
2.3 OnTukKa

WToro no pasgeny

KonnyecTtBo yacos

Bcero

1

1

10

24

KOHTpPONbHbIE
pa6oThbl

Pasgen 3. OCHOBblI CONELUWNANIBHOW TEOPUWN OTHOCUTE/IbLHOCTMK

OCHOBbI CreymanbHol Teopum
OTHOCUTENbHOCTY

3.1

WToro no pasgeny

Pasgen 4. KBAHTOBAA ®N3NKA

41 3neMeHTbl KBAHTOBOW OMNTUKMU

4

MpaKTuyeckue
paboTbl

ONeKTPOHHbIE

(undpoBble)
ob6pasoBaTenbHbIE

pecypchbl

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

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

Bnénunoteka LLOK
https://rn.edsoo.ru/7f41c97c

Bnénuoteka LLOK
https://rn.edsoo.ru/7f41c97¢c

bnénunoteka LLOK
https://rn.edsoo.ru/7f41c97c

buénuoteka LLOK
https://rn.edsoo.ru/7f41c97c
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4.2 CTpoeHune aToma

4.3 ATOMHOE a4p0o

WToro no pasgeny

15

Paspen 5. 9NEMEHTbBI ACTPOHOMWU N ACTPODPUN3NKMN

51 J/IeMeHTbl aCTPOHOMUN U aCTPOPU3NKK

WToro no pasgeny

Pasgen 6. OBOBL, AKOLWLEE MOBTOPEHUE
6.1 O6o6bujatoLee NOBTOPeHUe
WToro no pasgeny

Pe3epBHOe Bpems

OBWEE KOJTMYECTBO YACOB 10O NPOrPAMME

7

68

bnénunoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
https://m.edsoo.ru/7f41c97¢c
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NOYPOYHOE NMNJTAHNPOBAHNE

10 KJTACC
Ne

Tema ypoka
n/n

®du3nka — Hayka o npupoge.
HayuHble MeToAbl NO3HAHUA
OKpyXXaroLLero mupa

Ponb 1 mecTo hn3nKmn B
(hopmMMpoBaHMUM COBPEMEHHOIA
Hay4YHOM KapTWUHbI MUpa, B
NPaKTUYeCKON feATeNbHOCTU NHoLel

MexaHun4yeckoe ABUXXeHMe.
OTHOCUTENbHOCTb MEXaHNYECKOro
ABMXeHNs. MNepemelleHune,
CKOPOCTb, YCKOpPEHue
PaBHOMepHOE MPAMONNHEHOE
LBVKEHME

PaBHOYCKOpPEHHOE NMpsAMO/INHeRHoe
LBVKEHMe

CB060AHOE NnageHne. Y CcKopeHue
CBOOOAHOr0 NageHus
KpnBONNHENHOE ABUXEHME.
[BVKeHne MaTepuanbHOW TOYKKU MO
OKPY>KHOCTM

Konnyectso yacos

Bcero

KOHTpPONbHbIE
paboTbl

MpakTuyeckune
paboThbl

OaTa
n3yyeHus

ONeKTPOHHbIE

unppoBble
ob6pa3oBaTe/ibHblE

pecypchl

bnbnuoteka LLOK
httDs://m.edsoo.ru/ff0c32e2

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c33e6

bnbnuoteka LLOK
httDs://m.edsoo.ru/ff0c3508

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3620

bubnuoteka LLOK
https://m.edsoo.ru/ff0c372e

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c39cc

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c3ada
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10

1

12

13

14

15

16

MpUHUMN OTHOCUTENLHOCTH
Manunes. NHepumanbHble CUCTEMDbI
oTcyeTa. MNepBblii 3aKOH HblOTOHA

Macca tena. Cuna. MNpuHUmn
cynepnosmumm cun. BTopoii 3akoH
HblOTOHa ANS MaTepranbHOW TOUKK

TpeTnin 3akoH HbloTOHa gNna
MaTepuanbHbIX TOUeK

3aKOH BCeEMUpPHOTro TaroteHua. Cuna
TshKecTu. NMepBas KoCMUYeckas
CKOpPOCTb

Cuna ynpyroctu. 3akoH 'yka. Bec
Tena

Cuna TpeHns. KoaphuumneHT
TpeHuns. Cuna conpoTUBEHNA NpK
OBVDKEHUMN Tena B XXUAKOCTU Un
rase

MocTynatenbHOe M BpawaTtenbHoe
LBVXeHne abCoNtoTHO TBEPALOrO
Tena. MomeHT cunbl. T1neyo cunbl.
Ycnosus paBHoBecus TBEpLOro Tena

Nmnynbc matepuanbHOW TOUKY,
CUCTEMbI MaTepuasibHbIX TOYEK.
MMnynbc cunbl. 3aKOH coOXpaHeHus
nmnynsca. PeakTUBHOE [BMXKeHUe

PaboTa u MOWHOCTb CUMbI.
KnHeTnyeckasa aHeprusa

bubnuoteka LLOK
https://rn.edsoo.ru/ffOc3be8

buénuoteka LLOK
https://m.edsoo.ru/ff0c3be8

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc3be8

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c3d00

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3e18

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc3f76

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c41 a6

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c43d6

bubnuoteka LLOK
https://m.edsoo.ru/ff0c4502
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17

18

19

20

21

22

maTepuanbHOW ToOUkKn. Teopema 06

vy

N3MEHEHUN KMHETUYECKOWN 3HEPTUN

MMoTeHUManbLHaa aHeprus.
MoTeHuManbHasa aHeprusa ynpyro
4e(hopMUPOBaAHHOMN MPYXUHBI.
MoTeHuManbHasa aHeprusa Tena
B6/1M3M MOBEPXHOCTU 3em/n

lMoTeHUManbHble K
HenoTeHumanbHble cusbl. CBA3b
paboTbl HEMOTEHLMANbHbIX CUJT C
N3MEHEHNEM MEeXaHWUYEeCKOW aHeprum
CUCTeMbI Tefl. 3aKOH COXpaHeHus
MeXaHWYeCcKOon aHeprum

Na6opaTtopHas paboTa
«MccnenoBaHme CBs3U paboThbl CUMbI
C MUBMEHEHMNEM MEXaHMYEeCKO
3HEpPrumn Tena Ha npumMepe
pPacTSXXeHUs1 Pe3NHOBOT0 XryTa»

KoHTposnbHas paboTa no teme
«KnHemaTtuka. JuHammKa. 3aKOHbl
COXpPaHeHWs B MeXaHMKe»

OCHOBHbIE NONOXEHUSA
MOMEKYNAPHO-KNHETNYECKO
Teopuun. BpoyHOBCKOe ABMKEHME.

Anddysusa

Xapaktep ABMXKEHUA U
B3aMMO/LENCTBMA YacTUL, BeLLecTBa.
Mogenn cTpoeHuUs rasos, XNAKOCTeN
N TBEPALIX TEN

bnbnuoteka LLOK
https://r.edsoo.ru/ff0c461a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c478c

bubnuoteka LLOK
https://m.edsoo.ru/ffOc4b74

buénuoteka LLOK
https://m.edsoo.ru/ffOc4dc2
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23

24

25

26

27

28

29

30

31

32

Macca monekyn. Konm4yectso
BewlecTBa. [MocToaHHaa ABoragpo

Tennosoe paBHoBecue. Temneparypa
n eé namepeHue. L kana temneparyp
Llenbcusa

MaeanbHbiit ra3 B MKT. OCHOBHOe
ypasHeHne MKT

AG6CONOTHaA TemnepaTypa Kak mepa
cpeAHeli KNHETUYECKOW 3Heprum
ABVDKEHNSA MONEKYN. Y paBHEHMNE
MeHgeneesa-KnanenpoHa

3akoH [anbToHa. [[a30Bble 3aKOHbI

Na6opatopHas pa6boTa
«lccnenoBaHne 3aBMCMMOCTU
MeX/ay napameTpamu COCTOAHUSA
paspeXKeHHoro rasa»

M3onpoLecchl B MaeanbHOM rase u
NX rpagmueckoe npeacTaBneHue

BHyTpeHHAS aHeprus
TEPMOANHAMUYECKOW CUCTEMbI U
crnoco6bl eé n3MeHeHms. Konnuectso
TENNoThl N paboTa. BHYTpeHHAS
3HEeprus 0g4HOaTOMHOI0 MAeasibHOro
rasa

Buabl Tennonepegayu

Y aenbHas Tenj0éMKOCTb BellecTsa.
KonnuecTtso TennoTbl Npu

bnbnuoteka LLOK
httDs://m.edsoo.ru/ffOc4fde

bubnuoteka LLOK
https://m.edsoo.ru/ff0c511e

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c570e

bubnuoteka LLOK
httDs://m.edsoo.ru/ff0c5952

bnbnuoteka LLOK
httDs://m.edsoo.ru/ffO0c5¢36

bnbnuoteka LLOK
httDs://m.edsoo.ru/ff0c5¢36
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33

34

35

36

37

38

39

40

41

42

Tennonepegayve. AgmabaTHblit
npouecc

MepBblil 3aKOH TEPMOANHAMUKN U
ero NpMMeHeHNe K n3onpoueccam

HeobpaTMMOCTb NPOLIECCOB B
npupoge. BTtopoii 3aKoH
TEPMOAMNHAMUKM

MpuHumnn gerictemsa n KNA,
TENN0BON MallWHbI

Limkn KapHo v ero KMg

JKonornyeckne npobnemsl
TEN/NI03HEPTeTUKN

O6o6uLaoLLLnii ypoK
«MonekynapHas uanmka. OCHOBbI
TEPMOAUHAMUKMN»

KoHTponbHas paboTta no teme
«MonekynapHaa guanka. OCHOBbI
TEPMOANHAMUKN

Mapoobpa3oBaHne 1 KOHAeHCaLWA.
VcnapeHne n KuneHue
AOGCONIOTHAA 1 OTHOCUTE/bHASA
BNAXHOCTb BO3AyXa. HacblLeHHbIN
nap

Teéppoe Teno. Kpucrannnyeckue n
aMmopHble Tena. AHM30TpPONUS
CBOWMCTB KpucTannos. XXugkue
Kpuctannbl. CoBpeMeHHbIe
maTepwuasbl

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOc5efc

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6230

bubnuoteka LLOK
https://m.edsoo.ru/ff0c600a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6938

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c6a50

bubnuoteka LLOK
httDs://m.edsoo.ru/ffOc63b6

bubnuoteka LLOK
https://m.edsoo.ru/ff0c64d8

bubnuoteka LLOK
httDs://m.edsoo.ru/ffO0c65f0
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43

44

45

46

47

48

49

50

51

lMnaBneHne n Kpuctanansayms.
Y penbHas Tensota naaBneHus.
Cybnumauus

YpaBHeHWe TenaoBoro 6anaHca

neKTpu3aUns Ten. INeKTPUYECKnin

3apsag. [Ba Bua aneKTpuyHecKmx
3apanos

MpOBOAHUKN, ONINEKTPUKN U
NnoaynpoBOAHMKN. 3aKOH

COXpaHeHWs aNeKTPUYECKOro 3apsaa

B3anmogeicTeme 3apsgoB. 3aKoH
KynoHa. ToYeuHblli 3N1eKTPUYECKUiA
3apag

Hanps)XéHHOCTb 3NeKTPUYECKOro
nons. MpuHuMn cynepnosnymmu
3NEeKTPUYECKUX nonei. JInHum
HanpaXéHHOCTH

PaboTa Cu 3/1eKTPOCTaTUUYECKOrO0
nons. MNoreHuman. PasHocTb
NnoTEHLManoB

MPOBOLHUKMN U AU3INEKTPUKN B
3N1eKTPOCTATUYECKOM MoJie.
[vnanekTpruyeckas NPoOHULAeMOCTb

ONeKTpoéMKOoCTb. KoHgeHcaTop

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6708

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6820

bubnuoteka LLOK
https://m.edsoo.ru/ffOc6bcc

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc6bcc

buénuoteka LLOK
https://m.edsoo.ru/ffOc6ce4

bubnuoteka LLOK
https://m.edsoo.ru/ffOc6df2

bubnuoteka LLOK
https://m.edsoo.ru/ff0c6f00

bubnuoteka LLOK
https://m.edsoo.ru/ff0c7018

buénuoteka LLOK
https://m.edsoo.ru/ff0c7126
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52

53

54

55

56

57

58

59

ONeKTPOEMKOCTb NJIOCKOro
KOHJeHcarTopa. SHeprus
3apsHKEHHOro KOHAeHcaTopa

NabopartopHas pabota "M3mepeHue
3NEeKTPOEMKOCTU KOHAeHcaTopa"

MpUHUUN SeACTBUSA U NPUMEHEeHNe
KOHAEeHCaTopOoB, KOMMPOBaNbHOI0O
annapara, CTPYWHOro npuHTepa.
dnekTpocTaTmyeckas 3awmra.
3asemieHne anekTponpmubopos

DNEeKTPUYECKNIA TOK, YC/IOBUA €ro
CyLw,ecTBoBaHUA. MOCTOAHHbIN TOK.
Cwuna Toka. HanpsxeHue.
ConpotueneHune. 3akoH Oma ang
yyacTKa uenu

MocnefoBatenbHOE, NapasnefbHoe,
CMeLlaHHOe CoefjMHeHue
NnpoBOAHNKOB. JlabopaTopHas
paboTa «/3yyeHne cCMeLaHHOro
COeANHEHMNS Pe3NCTOPOB»

PaboTa M MOLLHOCTb 3/1eKTPUYECKOT 0
ToKa. 3akoH [Xoyna-fleHua

3akoH OmMa N5 NOHON (3aMKHYTO)
anekTpuyeckon yenu. KopoTkoe
3amblKaHue. JlabopaTopHasa pa6oTa
«3mepeHne 3C nCToYHUKA TOKA U
ero BHYTPEHHEro ConpoTUBEHNSA»

JNeKTPOHHAs NPOBOAMMOCTb
TBEPAbLIX METanoB. 3aBUCUMOCTb

0.5

0.5

bubnuoteka LLOK
https://rn.edsoo.ru/ff0c72c0

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc74f0

bubnuoteka LLOK
https://m.edsoo.ru/ff0c7838

bubnuoteka LLOK
https://m.edsoo.ru/ffOc7ae0
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60

61

62

63

64

65

66

67

COMpPOTUB/EHUS METaNN0B OT
TemnepaTypbl. CBEPXNPOBOAMMOCTb

DNeKTPUYECKUIA TOK B BaKyyMme.
CBOWACTBA 3/IEKTPOHHbIX MY4YKOB

MonynpoBOAHUKMW, UX COBCTBEHHAS
N NpuMecHas NPOBOAUMOCTb.
CBoiicTBa p—n-nepexopa.
MonynpoBOAHUKOBbLIE NPUGOPDI
JNeKTpUYeCKnin TOK B pacTBopax u
pacnsaBax 3/1eKTPO/INTOB.
JNeKTponmMTHnYecKas guccoumayms.
DNeKTponn3

JNeKTPUYECKuUii TOK B rasax.
CamocToATeNbHbINA 1
HecaMoCTOATe bHbIN pasps.
MonHua. MNMnasma

AnekTpuyeckne npnodopsl 1
YCTPOWCTBA N UX NPaKTUYecKoe
npuMeHeHwue. MpaBuna TeEXHUKN
6e3onacHoOCTM

O6o6LatoLLnii ypok
«ONEKTPOAMHAMUKAY
KoHTponbHas paboTta no teme
«nekTpocTaTnka. MoCTOSHHbIN
3NeKTPUYECKMNIA TOK. TOKM B
pasINYHbIX cpegax»

Pe3epBHbIil ypoK. KOHTpO/IbHaS
paboTa no Teme "OnekTpoguHaMmnka“

bnbnuoteka LLOK
https://rn.edsoo.ru/ffOc84ae

bubnuoteka LLOK
https://m.edsoo.ru/ff0c82ba

bubnuoteka LLOK
https://m.edsoo.ru/ff0c84ae

bubnuoteka LLOK
https://m.edsoo.ru/ff0c86fc

bubnuoteka LLOK
https://m.edsoo.ru/ff0c88be

bubnuoteka LLOK
https://m.edsoo.ru/ff0c8a8a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c8c56
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Pe3epBHbIil ypok. O606wWatouni Bubnnoteka LLOK

ypokK no temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLWEE KOJTMYECTBO YACOB MO
NMPOrPAMME

68

68 4 4
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11 KJTACC

KonnuecTtBo yacoB 3NeKTPOHHbIE
Ne JaTta unppoBble
Tema ypoka KOHTpO/IbHbIE MpakTuyeckune
n/n Bcero n3yyeHusd obpasoBaTefibHble
pa6oThbl pa6oThbl
pecypchbl

MOCTOAHHbIE MAarHUTBI U KX

B3aumogelicteBme. MarHuTHoe norne. Bubnnoteka LLOK
BekTop MarHUTHON MHAYKLUUW. httDs://m.edsoo0.ru/ff0c9778
NTNHUN MarHUTHOW UHAYKL MK

MarHuTHoOe nose NPOBOAHUKA C

TokoMm. OnbIT IpcTesa. Bubnnoteka LLOK

o 1

B3aumopeincTene npoBOAHMKOB C httDs://m.edsoo.ru/ff0c98fe
TOKOM
Nab6opatopHas paboTa «MN3yyeHune

parop P y bnénuoteka LLOK
MarHMTHOIO MoJA KaTyLWKn ¢ 1 1

httDs://m.edsoo.ru/ff0c98fe

TOKOM>»
[eliicTBue MarHUTHOrO NMons Ha
NpoBOAHUK ¢ TOKOM. Cuna Amnepa.
Nab6opatopHasa paboTa 1 1 Bubnnoteka LIOK
«MccnepgoBaHme felicTBus https://m.edsoo.ru/ff0c9ac0
NOCTOAHHOrO MarHMTa Ha pamKy ¢
TOKOM>»

[eicTBme MarHMTHOro Nons Ha

LBVXKYLLYIOCA 3apAXKEHHYIO Bubnunoteka LLOK
yactuyy. Cuna JlopeHua. PaboTa https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua

SNeKTPOMAarHMTHas UHAYKLUMWS.
MOTOK BEKTOpa MarHUTHOW
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10

1

12

nHaykumn. 3A4C nHaykumu. 3akoH
3N1eKTPOMarHUTHOW MHAYKL N
dapagen

Na6opatopHas paboTa
«lccnepoBaHue ABeHNS
3N1eKTPOMarHUTHOW MHAYKLMUN»

VHAYKTUBHOCTL. fABMeHune
camonHaykuun. 34C
CaMOVHAYKUMNU. DHeprua
MarHMTHOrO Nofsa KaTyL KW C TOKOM.
OneKTpoMarHMTHoe none

TexHUYecKne ycTpoincTea u ux
NMPUMEHEHNE: MOCTOSHHbIE MarHUTbI,
3/1EKTPOMArHuThl,
3NeKTPOABUTaTeNb, YCKOPUTENN
3/IeMEHTapPHbIX YacTul,
VHAYKLMOHHAA neyb

O6o6ulaoLLnii YpoK «MarHuTHoe
nose. dneKTpomarHuTHas
NHAYKUNA»

KoHTponbHas paboTta no teme

«MarHunTHoe none.
ONeKTpoOMarHUTHas8 NHAYKUNA»

CB06O/HbIE MEXAHNYECKNE
KonebaHus. FapmMoHuYecKue
KonebaHus. Y paBHeEHME
rapMOHMNYECKUX KoNebaHuiA.
MMpeBpaLyeHne aHeprum

bnénuoteka LLOK
https://rn.edsoo.ru/ff0cal50

bunénuoteka LLOK
https://rn.edsoo.ru/ffOca600

bnénuoteka LLOK
https://rn.edsoo.ru/ffOcab82

bnénuoteka LLOK
https://rn.edsoo.ru/ffOcad58

bnénuoteka LLOK
https://m.edsoo.ru/ffOcaf06
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13

14

15

16

17

18

19

NabopartopHasa paboTa
«lccnenoBaHne 3aBUCMMOCTU
nepuoga Manbix KonebaHwuii rpysa Ha
HUTW OT ANMHBI HUTU U MaccChbl
rpysa»

Koneb6aTtenbHblli KOHTYP.
CB060O/Hble 31eKTPOMArHUTHbIE
KonebaHus B MaeanbHOM
Konebate/lbHOM KOHType. AHanorus
MeXAy MeXaHUYeCcKuMu un
3N1EKTPOMarHMTHbIMU KonebaHuAaMMN

®opmyna TomcoHa. 3aKoH
COXPaHEHWSA 3HePrun B nieanbHOM
KonebateNlbHOM KOHTYpe

MpefcTaBneHne o 3aTyxarLwmnx
KonebaHmAX. BbIHYXAeHHble
MexaHu4yeckue KonebaHus.
Pe3oHaHC. BbIHYXeHHble
3N1eKTPOMarHUTHble KonebaHus

MepemMeHHbI TOK.
CvHyconfanbHblIli NepemMeHHbIl TOK.
MoOLHOCTb NEepeMeHHOro ToKa.
AMNNNTYLHOE W fecTBYOLLee
3HaYeHMe CU/bl TOKA N HanpsXXeHuns

TpaHcdopmarop. Mpon3soacTBoO,
nepegaya 1 NnoTpebdneHne
3NEKTPUYECKOI 3Heprnn

YCTpOWCTBO M NpakTuyeckoe
NPUMeHEeHNe 3N1eKTPUYECKOro

bnénuoteka LLOK
httDs://m.edsoo.ru/ffOch820

bunénuoteka LLOK
https://m.edsoo.ru/ffOcb9c4

bunénuoteka LLOK
https://m.edsoo.ru/ff0cbb86

bunénuoteka LLOK
https://m.edsoo.ru/ffOcbd34

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0cc324
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20

21

22

23

24

25

26

3BOHKa, reHepatopa NepeMeHHOoro
TOKa, NMHWIA aneKTponepeaay

OKOJIornyeckme puckn npu
NMPON3BOACTBE 3/IEKTPOIHEPTUN.
KynbTypa ncnosib30BaHms
3N1eKTPO3HEPTUMN B NOBCEAHEBHOW
XU3HU

MexaHu4eckune BOHbI, YCNOBUSA
pacrnipocTtpaHeHus. lMepurog.
CKOpOCTb pacnpoCTpaHeHns
[/IMHA BO/HbI. MonepeyHble 1
NPOA0/IbHbLIE BOMHBI

3ByK. CKOpoCTb 3ByKa. [pOMKOCTb
3BYyKa. BbicoTa TOHa. Tem6p 3BYyKa

ONeKTPOMarHUTHbIe BOMHbI, UX
CBOICTBa U CKopoCTb. LW kana
3N1eKTPOMarHUTHbIX BOJH

MpuHUUNBI pagmMocBA3mn n
TeneBngeHus. PasButne cpescTs
cBs3n. Pagmnonokaumsa

KoHTponbHas paboTta «KonebaHus u
BOJHbI»

MpsAMONNHenHOe pacnpocTpaHeHne
CBeTa B OHOPOAHOM cpeae.
ToYeuHblli UCTOYHUK CBeTa. Jyy
cBeTa

bnénuoteka LLOK
https://rn.edsoo.ru/ffOcca54

Bnénuoteka LLOK
https://m.edsoo.ru/ffOcccOc

bunénuoteka LLOK
https://m.edsoo.ru/ffOccfe0

Bnénuoteka LLOK
https://m.edsoo.ru/ffOcc68

bnénuoteka LLOK
https://m.edsoo.ru/ffOcd350
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27

28

29

30

31

32

33

34

35

36

OTpaxkeHne ceeTa. 3aKOHbI
oTpaxeHus ceeta. MNocTpoeHue
N306paXKEeHNI B NJIOCKOM 3epKasie

MpenomneHwne ceeta. NofHoe
BHYTPEHHee OTPaXKeHue.
MpegenbHbIA Yyron NosiHoro
BHYTPEHHEr0 OTPaXKeHUs

NabopatopHas paboTa «3mepeHune
nokasaTens NpenomseHns cTekna»
JInH3bI. [ToCTpOeHME M306paXKeHW

B IMH3e. ®opMyna TOHKOW NINH3bI.
YBennyeHne nuH3bl

NabopatopHasn pa6boTa
«lccnegoBaHme CBOMCTB
N306paXKEHNI B NNH3aX»
Ouncnepcuna ceeta. CNOXHbIW coCTaB
6enoro cseta. LiseT. J/labopaTopHas
paboTa «HabnwogeHne gucnepcum
cBeTa»

NHTepdepeHumnsa ceeta. Audpakumns
ceeTa. AundpakymMoHHas pelléTka
MonepeyHoCTb CBETOBbLIX BOJIH.
Mongapusauns ceeta

OnTuyeckue Npnbopbl U yCcTpoiicTBa
N yCnoBus X 6e30MacHoro
NMPUMEHEHMNSA

paHULbl MPUMEHUMOCTH
KNacCMUyecKon MexaHUKW.

bnénuoteka LLOK
https://rn.edsoo.ru/ffOcd4e0

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0cd 76

bnénuoteka LLOK
https://m.edsoo.ru/ffOcd67a

Bnénuoteka LLOK
https://m.edsoo.ru/ffOcddle

bnénuoteka LLOK
https://m.edsoo.ru/ffOced22

buénuoteka LLOK
https://m.edsoo.ru/ffOcf02e

bnénuoteka LLOK
https://m.edsoo.ru/ff0cf862
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37

38

39

40

41

42

43

44

MocTynatbl crewuanbHOn Teopum
OTHOCUTENbHOCTH

OTHOCUTENBHOCTb
OLHOBPEMEHHOCTU. 3amMefsieHne
BPEMEHW W COKpALLEHNEe AINHbI

DHeprua n nmnynbc
PeNnATUBUCTCKON YacTuubl. CBA3b
Macchbl C 3Hepruer N MMNybLCOM.
OHeprua nokos

KoHTponbHas paboTa «OnTuKa.
OCHOBbI CreLmanbHOn Teopum
OTHOCMTENIbHOCTW»

®oToHbI. Dopmyna MNMnaHka.
SHeprusa n uMmnynsc GoToHa

OTKpbITME W UCCNeaoBaHMe
thoToathpekTa. OnbIThl A. T
Ctonetosa

3aKoHbI (hoToathheKkTa. Y paBHEHUe
JliHWTenHa ana hoToaddekTa.
«KpacHas rpaHmua» gotoadgexra

[aeneHune ceeta. OnbiThl . H.
NebeaeBa. XmmMmmnyeckoe aelicTene
cBeTa

TexHn4eckune ycTpolicTea u
npakTnyeckoe NpuMeHeHue:
hoTo3NeMeHT, hoTodaTumK,
CO/IHeYHas b6aTapesi, CBETOAMOL

bunénuoteka LLOK
https://rn.edsoo.ru/ffOcfa42

bnénuoteka LLOK
https://m.edsoo.ru/ffOcfc68

Bnénuoteka LLOK
https://m.edsoo.ru/ffOcf6f0

Bnénuoteka LLOK
https://rn.edsoo.ru/ffOcfel6

bunénuoteka LLOK
https://rn.edsoo.ru/ffOcffc4

Bnénuoteka LLOK
https://rn.edsoo.ru/ff0d015e

bnénuoteka LLOK
https://m.edsoo.ru/ff0d04a6
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45

46

47

48

49

50

51

52

53

PelleHune 3agay No Teme «INEMEHTbI
KBAHTOBOW ONTUKU»

Mogenb atoma TomcoHa. OnbIThbl
Pesepdoppaa no paccesHuio a-
yacTtuu,. MNnaHeTapHaa mMofesnb atoma

MocTynatbl bopa

M3nyyeHune n nornoweHne GOTOHOB
npu nepexofe atoMa € 04HOr0
YPOBHSA 3HEPTUN Ha ApYroi. Buapbl
CNeKTPOB

BonHoBble CBOICTBA YacTuLl,. BosnHbl
ne bpolina. KopnyckynsipHo-
BOJIHOBOW fyanu3m. CnoHTaHHOe ©
BbIHY>K€HHOE U3/yYeHune

OTKpbITME PagnoakTUBHOCTMN.
OnbITbl Pe3epthopaa no
onpejeneHunto coctasa
pagMoaKTUBHOIO M3/TyyYeHUs

CsoiicTBa anbha-, 6eTa-, raMma-
n3nyyeHuns. Bnmadue
Pafn0aKTUBHOCTM Ha XMBble
opraHu3mbl

OTKpbITUE NPOTOHA M HEWTPOHA.
M3oTonkl. Anba-pacnag,.
DNEKTPOHHBIA 1 NO3UTPOHHLIN beTa-
pacnag. FaMmma-unsnydeHue

SHeprus cBA3W HYK/IOHOB B A4pe.
FAnepHble peakummn. ALepHbIR

bunénuoteka LLOK
httDs://m.edsoo.ru/ff0d0302

bunénuoteka LLOK
https://m.edsoo.ru/ff0d091a

bnénuoteka LLOK
httDs://m.edsoo.ru/ffO0dOafa

Bnénuoteka LLOK
httDs://m.edsoo.ru/ffO0dOafa

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d0ca8

Bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d0fd2

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0d1162

bnénuoteka LLOK
httos://m.edsoo.ru/ffOd 1356
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54

55

56

57

58

peakTop. Mpo6nembl, NepcreKTuBI,
3KONOrMYecKme acnekTbl A4epHON
3HepreTUKN

AnemeHTapHble YacTuLbl. OTKpbITUE
no3uTpoHa. MeTtoabl HabNOAeHUSA U
perncTpauuu anemMmeHTapHbIX

yactuy,. Kpyrnblit cton 1
«@yHAaMeHTasbHble

B3aMMopfencTBuA. EANHCTBO

(hU3NYECKOW KapTUHbI MuUpa»

JTanbl pasBuTUAa aCTPOHOMUMN.
MpuKnagHoe 1 MUPOBO33PEHYECKOE
3HayeHue acTpoHomun. Bug
3BE3AHOr0 Heba. Co3Be3aus, spKue
3BE3[bl, NIAHETbI, UX BUANMOE
ABvKeHne. ConHevHaa cucteMa

ConHue. ConHeyHasd aKTUBHOCTb.
McTouHuK sHeprum ConHua v 3BE3f

3BE3[bl, X OCHOBHbIE
XapaKTepUCTUKN. 3BE3bl INaBHOW
nocnefoBaTenbHOCTU. BHYTpeHHee
CTpoeHue 3Bé3a. CoBpeMEHHbIe
npeLCcTaBfeHNss 0 NPOUCXOXKLEHUN 1
aponoumn ConHua 1 38634

MneuHblii MyTb — Hawa
ManakTuka. MNofoxeHne n gBM>KeHMe
ConHua B NanakTtuke. ManakTuku.
YéEpHble Ablpbl B A4pax ranaktuk

Bnénuoteka LLOK
https://r.edsoo.ru/ff0d0e38
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59

Bcenennas. Pazberanue rajakTuk.
Teopus boabmoro B3pbiBa.
PenuktoBoe usnyueHue.
MeraranakTuka

60

Hepemennbie npobaemsl
aCTPOHOMHHU

61

KontpomnpHas pabora «J1eMeHTHI
aCTPOHOMHH U aCTPOPUIUKI)

62

O6o6maromuii ypok. Poib pusuku
U aCTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJOTUYECKOH, COMAIbHON U
STUYECKOU chepax AesITeIbHOCTH
YeJioBeKa

63

O6o6maromuii ypok. Poibs u Mmecto
($U3MKK U ACTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypok. Ponb
¢dusndeckoii Teopun B
(bopMHUpOBaHNUY TPEACTABICHUH O
¢usndeckoit kapTUHE MUpa

65

O6o6maromuii ypok. Mecto
¢u3nveckoil KapTUHBI MUPA B
ol1ieM psimy COBpEMEHHBIX
C€CTECTBECHHO-HAYYHBIX
MPEACTABJICHUI O IPUPOAE

66

PesepsHblil ypok. MarHutHoOe nose.
DNeKTpOMarHuTHast HHAYKLHsI
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Pe3epBHbIil ypoK. OnTuka. OCHOBBI
67 cneunanbHOW Teopun 1
OTHOCMUTE/IbHOCTM

Pe3epHblii ypok. KBaHTOBas pusmka.
68 ONeMeHTbl aCTPOHOMUN U 1
acTpohn3nkn
OBLWEE KO/TMUYECTBO YUACOB N0
MPOrPAMME

68

bnénuoteka LLOK
https://rn.edsoo.ru/ff0d1784
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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