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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOKCHUI W TpeOOBAaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
yriy0JEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (eaepaibHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojiapanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 10 (PU3WKE HANPABICHO HA YJIOBJICTBOPCHUE
MOBBIIIEHHBIX 3aMpoOCOB O00yYarouIuxcs, CTpeMAIIUXcs K Oosiee TIyOOKOMYy
OCBOCHHUIO (MBMYECKUX 3HAHUW, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOOydaromuxcsi. B  mporpamMe 10 (QU3WKE  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUECKHME 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3ydyaeMbIX XHMHEH, OWoJorued, acTpoHOMUEld H  (PU3HUICCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY  MHpa,
npejocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHHUS HAy4yHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJE€HHOM YpOBHE MPEIoaraetT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJIICHUS;

OLICHUBATHh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHNUS,

MHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
NOJIyYEHHUS BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yuyeOHoro mnpeamera «Dduszuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHbIEe MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pU3UKU Ha yrIyOJIEHHOM ypOBHE:

pa3BUTHE HHTEpPECAa M CTPEMIIEHHS OOYy4YaroIIHUXCS K HAYYHOMY H3YYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHHEe YMEHUM NPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHbIC
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3MKH [JIs PAa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHON  JCSTEILHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JaJbHEWIlIeMy O0OYUYEeHHIO B 3TOM HaIpaBJICHUHY;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEUIIEMY H3yYeHUIO (U3UKU Ha
yIriyOJEHHOM YPOBHE B pPaMKax COOTBETCTBYIOIIMX mpoduiieid oOydeHus Ha
YPOBHE CPEAHETO 00111ero 00pa3oBaHUs.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1urero o0pazoBaHus 00ECIICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHHMM BEILECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHNEe YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3NYECKUE SIBIICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILIEHUsI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEeH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3rYecKre BEJIMYMHBI, BBIBUTATh TUIIOTE3bI U MPEIaraTh HKCIIEPUMEHTATbHBIC
CrocoObl MX MPOBEPKH, MIIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, AHATM3UPOBATh MMOJTYYCHHBIE TAHHBIEC U JI€NIaTh BHIBOJIBL;

OCBOCHHME MPUEMOB paboThl ¢ MHpOpMaIMEel (U3HMUECKOTO COJEpKaHMUS,
BKJIIOYAsi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (DPU3UKU, HHTEpPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHnoHaTbHON NeATeIbHOCTH, CBA3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKON HayKH.



Ha w3ydyenue ¢usuku (yrmyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
HeJeno), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9 kitacce — 136 yacoB (4
gyaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUA
8 KUIACC

Pasznes 6. TerioBbie siBJICHUS.

OCHOBHbBIC TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyd. ONBIThI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannuueckue u amopdusie tena. ['paden — HOBBIA MaTepuan Ui HOBBIX
TEXHOJIOTUN. TEXHOJOTUM TOJNYYCHHS HMCKYCCTBEHHBIX anma3zoB. OObsicHEeHUE
CBOMCTB ra30B, )KUAKOCTEW U TBEPIBIX TEJI HA OCHOBE IMOJOKEHUN MOJEKYISIPHO-
KMHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSIKEHHE, CMAUMBAHUE, KATTUJUISIPHBIC
aBjieHUs. TemaoBoe pacHIMpeHUe W CXKaThe. 3aBUCUMOCTh JaBJICHHMS Ta3a OT
o0BEMa, TEMIIEPATYPHI.

Temneparypa. CBsa3b TeMIlepaTypbl CO CpPEIHEW KHUHETUYECKOW SHeprueu
TEIUIOBOTO JIBUKEHHUS YacCTHUIl. TeMIIepaTypHbI€ IKAJbI.

Buytpennsis  sHeprusi. (CnocoObl U3MEHEHUsS BHYTPEHHEW SHEpruu:
Temionepeaaya 151 COBEPIICHUE paboTHI. Buapr TEIUIONEPEIAUU:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3TydeHUe. Buapl Teronepeaayu B NpUpoae U
TexHuke. HeoOpaTuMoCTh TEIIOBBIX MPOIECCOB.

KonuuecTtBo TemioTel. YenbHas TEMIOEMKOCTh BEIIECTBA. TemiooOMeH U
TeIsI0Boe paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[InaByieHHe W OTBEPICBAHME KPUCTALUIMYECKUX BEUIECTB. Y IEJIbHAS TEIUIOTA
riasienus. [lapooOpasoBanue u konaeHcauusa. Mcnapenune. Kunenue. Y aenbHas
TEIIoTa  mapooOpa3oBaHMs.  3aBUCHUMOCTh  TEMIEPATyphl  KUTIEHUS  OT
aTMocepHoro maBieHHs. HachIleHHBI W HEHACHIICHHBIM Tap. BraxHOCTbH
BO3/yXa.

DHeprus TOIIMBa. Y AeIbHAas TEIUIOTa CTOPaHuUsl.

[Tpuniuner pabotsl TemnoBeix Asurateneil. KIIJ TeruioBoro nBurarens.
TeruioBble OBUraTeny W 3alluTa OKpPYXKawoLIeW cpenbl. TerioBble MOTEPU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUS U MPEBPALICHHUS YHEPIUU B MEXAHWYECKHUX W TEIUIOBBIX
Iporeccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHXKEHHS.

HaGmonenue nuddysuu.

HaOnronenve sBIEHHI TOBEPXHOCTHOTO HATSKEHHS, CMAyuMBaHUS U
KAWUISIPHBIX SIBIICHUM.

HaGmrogenue TemioBoro paciupeHus Tem.



N3MeHeHue naBieHHWs ra3a IpH HU3MEHEHUM OO0bEMa M HArpeBaHUU WIIU
OXJIAXKICHUH.

IIpaBuna n3MepeHus: TeMIeparypsl.

Bune! Tennmonepenayn.

OxaxJIeHNE TIPH COBEPIIICHUU PAOOTEHI.

HarpeBanue npu coBepiiieHrr paboThl BHEITHUMH CHIIAMHU.

CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habnronenne kuneHus.

HabnroneHre nocTosHCTBA TeMITepaTyphl IIPH MJIaBJICHUH.

Moenu TEIIOBBIX JABUTaTEJIEH.

Jlabopamopnsie pabomel u onvimol.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHUS.

OnbITHI 1O BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM MJIU caxapa.

N3Mepenue TteMnepaTypbl MNpPU TOMOIIM >KUJAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIepaTyphl.

OnbITel 1O HAOMIOAEHUIO TEMJIOBOIO PACHIMPEHUs Ta30B, XKUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJJTIOHE IITPHILA.

WccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0bémMa u
TEMIIEPaTypHl.

IIpoBepka rMNOTE3bl JIMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOMN TPYOKe OT TeMIIepaTyphl.

HaOmronenne wu3MeHEHUsT BHYTPEHHEH DJHEpruM Tejla B  pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanne SBICHUS TEIUIOOOMEHA IPH CMENIMBAHUU XOJIOJHOH H
ropsiueui BOJIbI.

OrnpenenieHue KOJWYECTBa TEIUIOTHI, TOJYYEHHOT'O BOJIOW MPHU TEII00OMeHe
C HarpeThIM METAJUIMYECKUM LIUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPh (3aKkoH HeroToHa-PruxMmana).

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOU TEIIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfoB. B3aumopeinctBue
3apsUKEHHBIX Tell. 3aKoH Kynona.

DnekTpuueckoe mosie. Hampsk€HHOCTh 2yieKTpuueckoro mojisa. Ilpuniumn
CYHEPIO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOINHMKH, IHUAIEKTPUKA M TOJYINPOBOAHUKH. 3aKOH
COXPAHEHHUS NEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUIKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUIECKOe HanpshKEeHnE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTUBIECHUE NPOBOAHUKA. Y AEIBHOE
CONpPOTHUBJICHUE BenlecTBa. 3akoH Oma miis yvactka uenu. [locinepoBaTenbHoe u
napajuielIbHoe coeAMHEHE TPOBOAHUKOB. J/[C B LIenH MOCTOSTHHOTO TOKA. 3aKOH
Oma nns nonnou uenu. IlpaBuna Kupxroga. Pacuér mpocThIX 3lEKTpHUUECKUX
uenei. HenmnHelHbIEe 37IEMEHTHI.

PaGota ®w MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jxoyms-JleHma.
DnexkTpudecKue enu U NOTPEeOUTENH NEKTPUUecKoil sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHl.  B3auMoOnenCcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MaruutHoe nosie 3eMJ U €ro 3HaueHHe ISl )KU3HU Ha 3eMII€.
OneiT Opcrena. MarHuTHoe Toye 3JEKTpUYeckoro Toka. OmnbiT  Amnepa.
[IpuMeHeHne »SIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHE MArHUTHOTO MOJS Ha
MpoBOJHUK ¢ TOKOM. Cumima Amnepa © onpeaeneHue €€ HanpaBJICHUS.
DNEeKTpOoJBUraTesib MOCTOSIHHOTO ToKa. Mcmosib30BaHHWE RIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajies. SIBneHne 3IeKTpOMarHuTHOM uHAyKuu. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMK Ha BO300OHOBISAEMBIX HCTOYHHKAX DSHEPTHH. JKOJOTUYECKHE
po0IeMbl SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI U 3JIEKTPOMOOKITH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.

JIBa poz1a 3JIEKTPUUYECKUX 3apsi0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKast MHIYKIIHUSL.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.

MogenupoBanue CHIOBBIX JMHHUM 3JIEKTPUYECKOIO IIOJ1 C IMOMOIIBIO
OyMa>KHBIX CYJITaHOB.

ITpOBOIHUKH U AUDIEKTPUKH.

M cTOYHMKN TOCTOSIHHOTO TOKA.

JIeCTBHS DNEKTPUIECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psia.



N3mepeHre CUilbl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUYeCcKOro HalpsyKeHHs] BOJIbTMETPOM.

PeocraTr 1 MarasuH COpoOTUBIICHUM.

B3anmopericTBrEe NOCTOSTHHBIX MATHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH Pa3eiI€HUs MMOI0COB MarHuTa.

MopenrpoBaHuE MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoO€ o€ TOKa. DIEKTPOMArHHUT.

JlericTBME MarHUTHOTO TI0JI HA MPOBOJHUK C TOKOM.

DNEKTPOJBUIaTelb MOCTOSHHOTO TOKA.

Omnbrter @apajes.

DIIEKTPOreHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

OnpiTel 1O HAOMIOEHUIO DJIEKTPU3AIMK TeJl TpPH COMPUKOCHOBEHUU U
WHAYKIEH.

UccnenoBanne OEWCTBUS JJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JIUBJIEKTPUKHU.

COopka ¥ HCTIBITAHUE AIIEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Y€PE3 PEUCTOP, OT
HaNpsHKEHUS] HA PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, TUIOIIAIU [TONEPEYHOTO CEYEHN U MaTepHaa.

Onpenenenue yaeapbHOT0 CONPOTUBIICHUS MPOBOIHUKA.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUHM TPU  MOCIEA0BATEIBLHOM
COEOVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia g CWIbl TOKAa MPU NApaUIEIbHOM COECIHUHEHUU
PE3UCTOPOB.

Onpenenenne I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasui Kupxroda.

[TpoBepka BrINoJHEHUS 3aK0oHa OMa JIJ1s TTOJTHOM LIETH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEJIUHEHWHBIX JIEMEHTOB (JIaMITbI
HaKaJMBaHUs I MOJYITPOBOJHUKOBOIO IMO/IA).

Omnpenenenue pabOTHI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO TMOJISl IIOCTOSTHHBIX MAarHUTOB TIPU UX 00BETUHEHUU U
pa3lIeICHHUH.

HccnenoBanne nelicTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CHJIbl M HANpaBJICHUS TOKAa B KATYIIKE U OT HAIUYHUS
(OTCYTCTBUS) CEp/ICUHMKA B KaTYIIIKE.

N3yuenne neicTBUSE MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u uzydeHue paboThl JIEKTPOIBUATATEINS.

N3mepenne KII/] anexkTpoaBUraTenbHON yCTaHOBKH.

OnpITBl 1O KCCIECOOBAHHMIO  SIBJIEHUS DJIEKTPOMArHUTHOM HWHAYKLUWU:
UCCIIEIOBAHUE W3MEHEHMI 3HA4YeHUs W HaNpaBlCHUS HWHIYKIIMOHHOTO TOKa.
Pa3znes 11. CBeToBbBIE AABJICHUS.

JlyyeBass MoOJenp CBeTa M TEOMETpPHYECKas ONTHKA. VICTOYHUKHM CBETa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBera. 3atMeHus ConHna u o JIyHBL
Otpaxenne cBera. [lnmockoe 3epkano. 3akoH orpaxeHus csera. lloctpoenwme
n300pakeHnid, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKoH npesnoMiieHus cBeTa. [loHoe oTpakeHue cBera.
Hcnonb30BaHre MOJHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

JInnza, xon unyuer B sumH3e. @Dopmynia ToHKOM JuH3bL [locTpoenue
n3o0paxxeHu, CcHOPMUPOBAHHBIX TOHKOM JHMH30M. OmnTUYeckas cucrema
dboToanmapata, MHUKpPOCKONA MW TejecKoma. [Ja3, Kak oONnThYeckas CHCTeMa.
bim3opykocTs ¥ JaIbHO30PKOCTb.

Paznoxenne Oemoro cmBera B cmektp. Omnwitel Hetotona. Crnoskenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpayuu.

[IpssmonuHerHOE pacpOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B IJIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xox mydeit B coOuparoIiei InHs3e.

Xo/1 JIydei B paCcCEeUBAIOIIECH JIUH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHuun necTBus goroanmnapara, MUKPOCKOIIA U TEJIECKOTMA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CEKTP.

[Tonyuenue 6enoro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yuyenue cBOMCTB N300paKeHUs B INIOCKOM 3€pKalie.



HccnenoBanre 3aBUCUMOCTH YTJIa TIPEIOMIJICHHSI OT yTJjla MajeHus] CBETOBOTO
Jy4ya Ha TPAHUILIE «BO3yX—CTEKIION.

[Tonyuenne n300paskeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

OmnpeneneHue (POKYCHOTO PACCTOSIHUS M ONTUYECKOM CHJIBI coOMparouien
JIMH3HI.

OnBITH IO PA3IOKEHHUIO OEJIOr0 CBETA B CIIEKT.

OnpITEI 1O BOCHPHUATHIO IIBETa MPEIMETOB NpPU WX HAOTIOACHHH Yepes
L[BETOBbIE (DUIIBTPBI.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pPE3ybTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHus
y oOyuaromierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTHu:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nuecKoi HayKu;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

o 2)2parcoancKkozo u 0yxXo08HO-HPAGCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJE€HUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHHM
bu3uKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B JAEATEILHOCTU
YUYE€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUATHE ACTETUUECKUX KadyeCcTB (PM3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHME IIEHHOCTU (U3UYECKON HayKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISIOLIEH
KYJbTYPBbL;

OpUEHTAaIUMsl B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEeICTaBICEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIDL;

pa3BUTHE HAy4yHOU JIHOOO3HATENLHOCTH, WHTEpeca K HCCIEA0BATEIhCKOM
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 ONAZONOTIYUUA:

OCO3HAHHME LIEHHOCTH Oe30macHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBUI 0O€30MacHOTO TMOBEACHUSA Ha
TpaHCIIOPTE, Ha JOpOorax, C HJIEKTPHUUYECKUM U TEIUIOBBIM O00OpYyIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKcud, MpPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;



e 6)mpyooeozo eocnumanusa:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3aluy, Topojaa, Kpas) TEeXHOJOTUUECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (U3NYECKUX 3HAHUI;

HHTEpeC K MPAKTUYSCKOMY H3yUYCHHIO MPOodeCcCHii, CBI3aHHBIX ¢ (PU3HKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM JJIsI PEIICHUsS 3a7ad B
0o0JlacTU  OKpYXAalollle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKUH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOILIEH CPEbI;

OCO3HaHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M IMyTeH HX
pelieHus;

o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvi:

MOTPEOHOCTh BO B3aMMOJICHCTBMM TPH BBHINIOJHEHUW WCCICIOBAHUN U
MPOEKTOB (PU3UUECKOI HANTPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIeSITETIbHOCTb;

MOTPeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWH, YMEHHH (POpMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU
busuKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATH U BBISIBISTH B3AMMOCBS3U MIPUPOJIbI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DH3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICMCTBUH C Y4Y€TOM BIHMSHMS Ha OKpPYKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX MOCIIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS MpOTrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1ero oo6pazoBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YyIeOHbIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS
ba3oBrble 1oruyeckue qefcTBUA:
BBUIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKU OOBEKTOB
(s1BEHMIT), KITaCCU(PUIIMPOBATD UX;



BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NIPUYMHHO-CJIEJCTBEHHBIC CBSI3U MPU HU3YUYEHUH (U3NUECKUX
SABJICHUW M TIPOIIECCOB, JI€NaThb BBIBOJLI C KCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIaTh THUIOTE3bI O  B3aUMOCBA3SX
(U3UYECKHUX BEJIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOW (Qu3nueckoi 3amaudu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOJAIIETO C
YYETOM CaMOCTOSITEBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEIHLCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHS;

OIICHUBATh HAa MMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO
B X0JI€ MCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICTIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE GU3UIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUraTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c undopmanueii:

MIPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHThI M 3aIpoChl MPHU TOWCKE U
oTO0ope MHPOpPMALIUU UK JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (pr3rnuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TIO KPUTEPHUSIM, MPEAJI0KEHHBIM
y4YuTeNeEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
nHpOpMaM W WUTFOCTPUPOBATh PpEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH,
JyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIIMSMU.

KoMMyHUKATHBHbIE YHUBepcaJIbHbIe YueOHblIe 1eiicTBUS:

B XOJ€ OOCyXJeHus ydeOHOro marepuala, pe3yJbTaTOB Ja0OPATOPHBIX
paboT W TPOEKTOB 33JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOW TEMbl U
BbICKa3bIBaTh WJEW, HAIEJICHHbIE Ha peUIeHHe 3aJauyd U MOJJCp)KaHUe
OJ1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABIIATh CBOM CYXJICHUS C CYXIACHUSIMH IPYTHX yYaCTHHUKOB JUAjora,
OOHapyKUBaTh PA3IUINE U CXOACTBO TO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHANBUAYATbHON
paboThI pU PELIEHUH KOHKPETHOW (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh LEJNH COBMECTHOM AESITEbHOCTH, OPIraHU30BbIBATh JACUCTBUSA I10
e€ JOCTWKEHHUIO: paclpelesaTh poJd, OOCYXAaTh IPOLECChl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pPadOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPaBIICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOUIUX s
peieHus (pU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATUS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3UUECKON 3aJauu WU
IUIaH MCCIEN0BaHUS C Y4YETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTHXKEHHs)  PE3yJIbTaTOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
W3MEHUBIIMXCS CUTYyallui, YCTAaHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce€0s1 HAa MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyToro.

MPU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a/]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHuy oOyudeHusi ¢ 8 knacce npeAMETHBIE PE3yJIbTaThl HA YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y O0OYHAOIINXCS YMEHUM:



UCIIOJIB30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE W
amop(Hble Tena, HACBHIIIEHHbIA W HEHACBHIIIEHHBIA Map, CIOCOObl M3MEHEHHUS
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUNA 3apsAl, NPOBOJHHUKH,
MOJIYIIPOBOJHUKH, TU3JIEKTPUKH, HICTOYHUKHU IIOCTOSTHHOTO TOKA, AIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHYECKash CUCTEMa) U CUMBOJIMYECKUHM S3bIK (PU3UKU IPH
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJIECHUA (TEIJIOBOE PACUIMPEHHE (CKATHUE), TEILUIOBOE
paBHOBECHE, MMOBEPXHOCTHOE HATSKEHUE, CMAaYMBaHUE, KalWUISPHBIE SBJICHUS,
UCHapeHue, KOHJEHCAlus, IUIaBJICHUE, KPUCTAIIM3alus, KUIIEHUE, CIOCOOBI
TeruIonepeaan (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3IYUYEHHUE), TEIUIOBbIE OTEPH,
ANEKTpHU3aLUsl TEJ, B3aUMOJECHCTBUE 3apsANIOB, ACUCTBUS AJIEKTPUUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECICTBUE MarHUTOB, AEMCTBUE MarHUTHOT'O IOJI Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0 HMX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacno3HaBaTh  MPOSIBJIEHUWE  W3YUYEHHBIX  (PU3MYECKUX  SIBJICHUHA B
OKpyXamIeM wmupe (B TOM uyHclie (U3MUYECKHe SBICHHS B TPUPOE:
IIOBEPXHOCTHBIE M KallWJULIPHBIC SIBJICHHS B IPUPOJE, KPUCTALIBI B IPUPOJE,
n3nyuyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SIBJIECHUS B aTMoc(epe, 3JIEKTPUUYECTBO
KUBBIX OPraHU3MOB, MATHUTHOE TOJie 3eMIIH, Ipeil( MOIIOCOB, POJIb MAarHUTHOTO
nojsl JUIsl KU3HM Ha 3emile, MOJSPHOE CHUSHUE), NpU O3TOM HEPEBOJUTH
NPAKTUYECKYI0 3a/Jadyy B Y4YeOHYIO0, BBIICNSTh CYUIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHHI;

OIKCHIBaTh WU3YYCHHbIE CBOWCTBA TeJ U (PU3NUYECKUE SIBJICHUS, HCIIONb3Ys
¢usnyeckue BEIUYMHBI (TemrepaTypa, BHYTPEHHSS OHEprus, KOJMYECTBO
TEIUIOThI, paboTa ra3a, yJellbHas TEIUIOEMKOCTh BELIECTBA, YJENbHas TEIJIOTa
IUIABJICHUS, YZEJIbHAs TEIUIOTa MapooOpa3oBaHUs, YZAENbHAas TEIUIOTA CrOpaHMs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOr0 JACUCTBUS TEIJIOBOW MAalllMHbI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJIEKTPUYECKHH 3apsj, Ccuiaa TOKa, DJIEKTPUYECKOE
HaIpspDKeHWe, COIMPOTHBIEHHE MNpoBoAHMKA, DJIC B 1LeNU MOCTOSIHHOTO TOKa,
IIEKTPUYECKOE YJIENbHOE CONPOTUBIIEHHE BEIIECTBA, paboTa M MOILIHOCTb
AIIEKTPUYECKOTO TOKA), IPU ONHUCAHUU MPABUIBHO TPAKTOBATh (GPU3NUECKUI CMBICI
UCIOJb3YEMBIX BEJIUYMH, UX OOO3HAYEHUs] U €IUHUIBI (PU3NYECKUX BEJIUYUH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIUYUHY C JAPYTHUMHU
BEJIMYMHAMU, CTPOUTH TpaUKN U3YUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3NYECKUE SBJIECHUS M IPOLECCHI,
WICIIOJIb3YsI OCHOBHBIE MOJIOKEHHS MOJIEKYJSIPHO-KUHETUYECKON TEOPUN CTPOCHHUS
BELIECTBA, YPAaBHEHHUE TEIJIOBOIO OajlaHCa, 3aKOH COXPAHEHMs IJIEKTPUYECKOTO



3apsiia, 3akoH KylioHa, MpUHUMI CYNEpIO3UIMU AJIEKTPUUYECKUX MOJEH, 3aKOH
Owma n1s yyacTka nenw, npaswia Kupxroda, 3akon Oma Juist OJIHOM 11eTH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHUs SHEPIHM, MPU 3TOM Pa3InyvyaTh CIOBECHYIO
(bopMyJIMPOBKY 3aKOHA M €70 MATEMaTUYECKOE BBIPAYKEHHUE;

CTPOUTH MPOCTHIC (PUZUYECKHE MOJICTU PEAThHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIACNATH INPU ITOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHIThH (PU3UUECKUE MOJIETH sl OOBSICHEHUS
(U3HYECKHUX MPOLIECCOB U PEIICHUS YYEOHBIX 3a/1a4;

OOBSCHATH (PUBNYECKUE SIBICHHUS, IIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, MW peliarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TpeOyIollue YHUCICHHOTO OIICHUBAHUS
XapaKTEePHbIX 3HAUYCHUIN (DU3NYECKUX BEJIWYUH, MPU 3TOM BHIOMpPATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUYMHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyKJCHHM C Omopod Ha U3y4YeHHbIE CBOMCTBa
buznyeckux sABiIeHUM, GU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacu€THbIE 3a7aud (C omopoil Ha 2—3 ypaBHEHUS) IO
M3y4aeMbIM TeMaM Kypca (pU3uku, BEIOMpAs aJIeKBAaTHYIO (U3UYECKYIO0 MOJIETh, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIOMIMX (PU3NYECKUE BEIUYUHBI,
3aMUChIBATh KpaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHHE 3aJlayd, BBISBISITH
HEJIOCTAIOIINE UM U30BITOUHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIA PEIICHUS
3a/laud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOJAbl aHallu3a
pa3MepHOCTEH, UCIONIb30BaTh rpaduyecKue METObl PEHIeHUs 3a7a4, MPOBOAUTH
MaTeMaTH4YeCcKue TIpeoOpa3oBaHUs U Pacy€Thl, OIEHUBATH PEATUCTUYHOCTH
MOJIYYEHHOTO0 3HAaueHHs (U3NYECKOM BEIUYUHBI U OMNPEACNSITh Pa3MEPHOCTh
(bU3HYECKOM BEIIMYUHBI, TOTYYEHHOMN MPU PEIICHUH 3a1a4H;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU OMOUIA
(GbU3UYECKUX METOJOB, M TIpejJiaraTb OPUEHTHUPOBOUYHBIA CIIOCOO pEIIeHUus, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  IMPOBEPSEMOE  MPEIANOJI0KECHHE
(rumotesy), UHTEPIPETUPOBATH MOJYUEHHBIN pe3yIbTarT;

MPOBOJUTH OMBITHI 10 HAOMIOACHHUIO (DU3UUECKUX SBJICHUM WU (HU3UYECKUX
CBOMCTB Tel (KamwUIspHBIE SBJICHUS, 3aBUCHUMOCTh JABJICHHUsI BO3JyXa OT €ro
o0béMa M TemIepaTypbl, CKOPOCTH IIpOIlecCa OCThIBAHUS (HArpeBaHus) MpHU
M3IIy4YEHUHU OT IIBE€Ta H3JIyYarole (MOrIomailei) MOBEepXHOCTHU, CKOPOCTh
UCTIAPEHUs] BOJIbI OT TEMIIEpaTypbl >KUJIKOCTH M IUIOMAau €€ IMOBEPXHOCTH,
AIEKTpHU3AIUs TeI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJIEHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alldsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JIEUCTBUS MAarHUTHOTO TIOJII HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOICTBa 3JIEKTPOJIBUraTENsl MOCTOSHHOTO TOKA): (pOPMYJIHPOBATH MPOBEPSEMOE
NpeanojaoxkeHue (rumoresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJEHUH,



CaMOCTOATENLHO COOMpPATh YCTAHOBKY W3 M30BITOYHOTO Habopa o0OpymoBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

OPOBOAMUTH TpPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (U3MUECKUX BEITUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3JyXa, CWJa TOKA, HaIpsHKEHHE,
yaenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIICHHWE IPOBOJHUKA, padboTa u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA) C HMCIOJIb30BAaHUEM AHAJOTOBBIX U LU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA M3MEpPEHUs, (PUKCUPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTh 3HAUYECHUE M3MEPSEMOIl BETUUYMHBI C OMOUIBIO YCPEAHEHUS
PE3yNbTATOB CEPUU U3MEPEHUI U OLIEHUBATh NOTPEITHOCTD U3MEPEHMIA;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €ro o0bEMa W HarpeBaHUs WIH
OXJIaXJIEHUS, UCCIEA0BAHUE SIBJICHUS TEIUIOOOMEHA P CMEIIMBAHUH XOJIOJHOUN U
ropsiueid  BOJABI, 3aBUCUMOCTb CONPOTHUBJICHHUS TPOBOJHUKA OT €ro JIMHBI,
IUIOIIAIM TIONEPEYHOrO0 CEYEHHsS M YAEIbHOIO COINPOTHUBIEHHUS BEIECTBA
MIPOBOJIHUKA, CHUJIBI TOKA, MPOTEKAIOLIEr0 Yepe3 MPOBOJHUK, OT HANPSLKEHHS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U MapaJIeIbHOTO COEIMHEHHM
IPOBOJHUKOB): COBMECTHO C Yy4HTeNeM (OpMyIUpOBaTh 3aJadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEJOBAHUE, CAMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C MCIOJb30BaHUEM WHCTPYKIIHH,
MPEACTABIIATH MMOJIYYEHHbIE 3aBUCUMOCTU (DU3UUECKUX BEJIMYMH B BUJAE TAaOIUI] U
rpaUKoOB, OLEHUBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEJOBaHMS;

coOroaTh MpaBwiia Oe3omacHOro Tpyja mnpu pabore ¢ 1abopaTOpHBIM
000Opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha HX OmHCcaHus (B TOM
qyclie: CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKOM SHEPIHH, JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNIbHBIE  AJIEKTPONPUOOPHl  (NIPUMEpHI), MPEAOXpPAaHUTENIM U  HX
OpUMEHEHHEe B OBITY W TEXHHMKE, IMPUMEHEHHE IIOCTOSIHHBIX MAarHuTOB,
AJIIEKTPOMArHUTOB, AJNEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJIb3Ysl 3HAHMS O
CBOMCTBax (PU3MYECKUX SABICHHM, HEOOXOIUMblE (PU3NYECKHE 3aKOHbl H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M  HM3MEPUTEIbHBIE
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIH TEPMOMETP,
TEPMOC, IMCHXPOMETpP, TUIPOMETpP, JBHUraTeidb BHYTPEHHErO  CropaHus,
ANIIEKTPOCKOI, ~ pPEOCTaT), COCTaBIATh CXEMbl DJJIEKTPUUYECKHX  LEMNed C
IOCJIEIOBATENbHBIM U TapajuiebHBIM COEAMHEHHEM DJIEMEHTOB, pasinyas
YCJIOBHbIE 0003HAUYEHHMSI DJIIEMEHTOB 3JIEKTPUUYECKUX LIETEH, UCTIONb30BaTh CXEMBbI



U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, MU3MEPHUTEIBHBIX
npUOOPOB M TEXHOJIOTHYECKUX MPOLECCOB MPHU PEIICHUH YYEOHO-IPAKTUYECKUX
3a/1a4;

NPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPax) MPaKTUYECKOro
UCIOJb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJAHEBHOM KHU3HU I 0OeCreyeHHUs
0e30MacHOCTU TPU OOpalllEeHWH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS M COOJIIOJCHHS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKpYXaroUIEH CpeJie;

OCYILIECTBIATh MOUCK UH(pOpManuu pundeckoro cojepxkanus B HTepHere,
CaMOCTOATENHHO (OPMYIHPYST TMOUCKOBBIM 3alpoc, HAa OCHOBE HMMEIOUIUXCS
3HAHMM WU CpaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIIACISATH HH(POPMALIUIO,
KOTOpas SBJISIETCS] IPOTUBOPEUNBON MU MOKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJaHUN HAyYHO-MOIMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COAepk aHUsl, CIPABOUYHBIE MaTEpHAIIbl, PECypChbl CETH
WuTepHer, Bianerh NpuéMaMHu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKHWE YCTHBIE COOOIIEHUS,
000011as nHGOPMAITUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJIEpPIKAHMS, B
TOM  4uCl€  MyOJMYHO  MPEACTaBIATh  Pe3yJbTaThl  MPOEKTHOM WU
HCCJIEI0BATEIBCKON AEATENBHOCTH, IPU 3TOM I'PAMOTHO HUCIIOIb30BaTh N3YUYEHHBIN
MOHATUHHBIA ~ ammapar  Kypca  (U3UKHA, CONPOBOXAATh  BBICTYILJICHUE
MpE3CHTALUEN;

IIPY BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBaHUN (PU3NYECKUX MPOIIECCOB
pacnpenensaTe OO0A3aHHOCTHM B TpPyNIe B COOTBETCTBUU C IOCTaBIECHHBIMHU
3aJlayaMu, CJIEIHUTH 32 BBIIIOJIHEHHEM IUIAHA JEUCTBUII M KOPPEKTUPOBATH €TO,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JCSATEIBHOCTH TPYIIIIHI,
BBICTpaMBaTh KOMMYHHUKAaTUBHOE B3aUMOJICMCTBUE, MPOSBISIL TOTOBHOCTH
paspeiiatb KOHQIUKTHIL.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM (ungposbie)
Ne n/m Kontpoasnbie | IlpakTuyeckue
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
Pa3zgen 1. TersioBbIe IBJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 6 bubmmorexa [TOK
) p m https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 1 6.5
CILIOBRIC TIPOLECCHI 33 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3nes 2. DiekTpu4ecKue H MarHUTHbIE SIBJICHUS
)1 DNeKTpUYEeCKHe 3apsiibl. 3apsKEHHBIE Tella 9 1 bubmuorexa [JOK
) U UX B3aUMOJIEUCTBUS https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 5 5 31 1 10
OCTOSHIBIM SCKTPHACCIHIH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 11 2 4
ATHHUTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 1 1
ONeKTPOMArHUTHA HHAYKIHA 7 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58
Pa3nea 3. [loBTopuTebH0-0000111a10 1M MOXYJIb
3.1 [ToBTOpHUTENHEHO-0000IAIOIIINIA MOTYJTH 20 2



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazgeny 20

Pa3pnen 4. CBeroBbIe sIBJICHUS
4.1 3aKOHBI pacCIPOCTPAaHEHUs CBETa 9 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 10

Hroro 19

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 27.5




INOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne Jara nudposLIe
Tema ypoka Konrtpoabubie | IlpakTudecku p
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThI
pecypcsbl
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 Bu6mmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
3 Monenu TBEpAOro, )KUJIKOrO U | bubnuorexka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
VYpox-koH(pepeHus
4 "Kpucrannmaeckue u amopHbIC Tena. 1 bubnmoreka [JOK
I'paden. ITomyueHne HCKYCCTBEHHBIX https://m.edsoo.ru/ff0a5800
anmMasoB"
5 CmauuBaHME U KalWJUISIPHOCTb. 1 bubnunorexa [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
6 TemoBoe pacivpeHue u cxaTmue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
7 Termnosoe aeuxkenue. Temneparypa 1
TemnepaTypHbIe Kb 1
9 BHyTpeHHss sHEprus 1 crnocoOsl eé | bubnuotexa [JOK
U3MEHEHUA https://m.edsoo.ru/ff0a5c60
bubmnoreka LIOK
10 B erionepeaa 1
WAL TeTIoTepenasi https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

11

Ypok-koudepenus "Mcnonp3oBanue
TEIUJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LEJIX
sHeprocoepekeHus "

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a65c0

12

KomngecTBo TemmoTeL. Y AeIbHAs
TCIINIIOEMKOCTD

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a6976

13

VYpok-uccnenosanue "[Ipoepka
TUITOTE3bI TUHEMHON 3aBUCUMOCTH
JUTMHBI CTOJIOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT
TeMneparypbl"”

14

YpaBHEHHE TEIUIOBOTO OanaHca.
Ter1000MeH U TEIJIOBOE paBHOBECHE.
3akoH Hetorona—Puxmana

bu6mmnorexa [JOK
https://m.edsoo.ru/ff0a7088

15

JlaGopatopHas pabora "HccnenoBanue
SBJICHUS TETNIOOOMEHA MpU
CMELIMBAaHUU XOJIOAHOU U ropsyen
BOJBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

16

Pemenue 3anay o reme "TemmooOMeH
U TEIUIOBOE paBHOBecHE"

17

JlabopartopHnast pabota "OnpezeneHne
KOJIMYECTBA TEIUIOTHI, OJTYyYEHHOTO
BOJION MPH TEMJI000OMEHE C HAarpeThIM
METAUTUYECKUM HWIHHAPOM"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a6bb0

18

[InaBneHue u oTBEpIEBaHKE
KPUCTAJNINYECKUX BELIECTB. Y IeJIbHAs
TEeIUIOTa IUIABJICHUS

19

Pertennie 3amau o reme "llinaBienue u

bu6mmorexa [JOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0

OTBEPJEBAHUE KPUCTAIUIMYECKUX TET"

https://m.edsoo.ru/ff0a71d2

20

JIaGoparopnas padora "Onpeneiennue
paTop p p
yAENbHOU TETJIOTHI TUTABJICHHUS Jibjia"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IJIaBICHUS
KPUCTAIIMYECKUX TEJ U pa3MIryeHUs
IIpU HarpeBaHuu aMop(pHbIX Ten"

22

[TapooGpazoBaHue U KOHACHCALIHSL.
Hcnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

23

Kunenue. Y nenpHast Teriora
napooOpa3zoBaHusi. 3aBUCUMOCTD
TEMIIEPATypPhl KUTIEHUS OT
aTMOC(EepHOro JaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

24

Pemrenne 3amgad mo reMe
"[TapooOpazoBanue u kumneHue"

25

VYpok-uccnenosanue "OO0bsicHEHNE
3aBHCHMOCTH TEMITePaTypbl KAIIEHUS OT
JaByieHus"

26

HacplmeHHbIil 1 HEHACBIEHHBIA Map.
Brnaxxnocts Bo3myxa

27

BitasxHOCTB BO311yXa U €€ U3MEPEHHUE.
JlaGopatopHnas pabora "OnpenencHue
OTHOCUTETHLHOM BIaXXKHOCTU BO3/yXxa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

28

Pertenue 3agau o reme "BraxHocTs"

29

Pemenue 3aga4 u aHanu3 CUTyalui,
CBSI3aHHBIX C SIBJICHUSMH HCTIAPCHUSI U
KOHJIEHCAINH

30

OHeprus TOMIUBA. Y IebHAsl TEII0Ta



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2

CTOpaHHS

[TpuHIUIIBI paOOTHI TETIIIOBBIX

31 o

JIBUTATEIICH
1 [TapoBas TypOuna. /|Burarenn

BHYTPEHHETO CrOpaHus

bubmuoreka [{OK
33 KIIJI TenmoBoro gBuraTeis 1
https://m.edsoo.ru/ff0a7c7c

34 Pemenune 3agau mo Teme "KIT/]

TETUIOBOTO ABUTATEN"

VYpoxk-koHpepeHuus "Tennopble
35 JBUTATENIM U 3aILHUTA OKPYKAKOLIECH

cpenbl"”
36 TernmoBble MOTEPHU B TEILUIOCETSIX

3aKOH COXpaHEHMsI U MTPEBPALLCHUS
37 SHEPrUY B MEXaHUYECKUX U TEIIIOBBIX

mporieccax

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

. Bbu6mmorexa [JOK
38 teme "TemnoBeie sBIeHus. VI3MeHenne
. " https://m.edsoo.ru/ff0a832

arperaTHBIX COCTOSIHHI BEIIECTBA

Konrponsnas padora no teme
39 "TemoBsie siBiaeHUs. M3mMeHenue

arperaTHbIX COCTOSIHHI BeriecTBa"
40 Onektpusanus Tein. J{Ba poaa 3apsaoB

VYpoxk-uccienoanue "MccnenoBanue
41 CIOCOOOB PA3TMYHBIX BEIICCTB

Ha’JIEKTPU30BbIBATHCA"
42 B3anMopeicTBre 3apsyKeHHBIX TEll.

3akoH Kynona



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c

DinekTpudeckoe noje. Hanpsok€HHOCTD

43 3ieKTpudeckoro nojs. [Ipunmmn
CYTNEPHO3UIHNH IEKTPUUECKUX TTONEH

44 Hocutenu snexkrpuyeckux 3apsaoB.
DOneMeHTapHbIi 3apsia. CTpoeHue aTtoma

45 3aKOH COXpaHEHUsI ANEKTPUIECKOTO
3apsaa

46 [IpoBoHMKY, TUATEKTPUKH U
MOJIYTIPOBOIHUKHU

47 Ypok-koHbepeHIus "IIeKTpU3anms B
HOBCEIHEBHOM XU3HHA"

43 Pemrenne 3amad mo reMe "3akoH
COXpaHEHUS AJEKTPUUECKOro 3apsaa”

49 Onexktpuyeckuil TOK. cTouHuKn
AIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Mccnenopanue

50 NEUCTBUS SJICKTPUUYECKOTO OIS Ha
MIPOBOJIHUKHU U TUAJIEKTPUKH"

51 DNEKTPUUYECKUI TOK B METaJlIax

5) DNEeKTPUYECKUM TOK B )KUJIKOCTAX U
razax

53 DnekTpuyeckas Lelb

54 Cuna Toka. AMnepMerp

55 DNEeKTpUYECKOEe HANPsIKEHUE.
BosbsrmeTp

56 Jlaboparopnas pabota "COopka u

HUCIIBITAHHUC BHCKTqueCKOﬁ J1(S78048




IOCTOSIHHOI'O TOKa"

57

3aBUCUMOCTD CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma 715 yyacTka
LEMH

58

JlaGopatopnas pabora "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA,
MIPOTEKAOILET0 Yepe3 pe3nucTop, OT
HAIpPSDKEHUST Ha PE3UCTOPE U
COMPOTHUBIIEHUS pe3ucTopa”

59

DIEKTPUUECKOE CONIPOTUBIICHHUE.
VY nenbHOe CONPOTUBIICHUE

60

JlaGopatopHnas pabora "OnpezneneHue
YJIeIIbHOTO COTPOTUBIICHUS
IIPOBOJHMKA"

61

Pemenue 3anay no Teme
"DeKTpUUECKOE COMPOTUBIICHHUE.
VY nenbHOE conpoTuBiieHUE"

62

Pemenne 3amau mo Teme "3akon Oma"

63

IlocnenoBaTenbHOE B napajajiCJbHOC
COCAMHCHHA ITPOBOAHUKOB

64

JlaGopatopnas pabora "IIpoBepka
NpaBUiIa CI0KEHUS HANIPSDKEHUH MpH
MOCJIEIOBATEIHHOM COSIMHEHUH JIBYX
pe3ucTopoB”

65

Pemenue 3anay no teme
"[locnenoBarenbHOE U NapalieIbHOE
COEIMHEHMSI IPOBOJHUKOB"

66

Jlabopartopnast pabota "IIpoBepka




MpaBWJIa JJis CUJIbI TOKA MIPU
napajyuieIbHOM COEAMHEHUN
pe3uctopon"

67

Pemenune 3aga4d Ha IIPUMCHCHHUC 3aKOHA
Owma JJIg Pa3INIHOTI0 COCANMHCHU A
IMPOBOAHUKOB

68

O/1C u BHyTpeHHEe CONPOTUBIICHUE
UCTOYHMKA TOKa. 3akoH Oma ai1g
MOJIHOM LIeH

69

Pemenwne 3agau o Teme "DJ1C,
BHYTpPEHHEE COMPOTUBICHNE UCTOYHUKA
TOKa. 3akoH OMa 114 moJIHOH 1reru”

70

JlaGopatopHnas pabora "OnpezneneHue
O/1C 1 BHYTpEHHEIr0 COPOTUBIICHUS
HMCTOYHMKA TOKA"

71

[TpaBuna Kupxrodga

72

Jlabopartopnast padota "IIpoBepka
npasui Kupxroga"

73

VYpok-uccnenosanue "M3yueHue BoIbT-
AMIICPHBIX XapPaKTCPUCTHK HEJIMHEHHBIX
3JIEMEHTOB"

74

PaboTa 31eKTpruuecKkoro Toka.
MoIIHOCTb IEKTPUYECKOTO TOKA

75

JlaGopatopHnas pabora "OnpezneneHue
pabOoThI U MOLTHOCTH JIEKTPUUYECKOTO
TOKa"

76

3akon JIxxoyns-Jlenna. [Torpedurenu
anekTpudeckoro Toka. Koportkoe




3aMbIKaHUEC

77

Ypok-koHpepenmus "OObsICHEHNE U
IMIPUHIUIT I[GI\/'ICTBI/UI JOMaIlITHUX
AJIEKTPOHArpeBaTeNbHbIX TPUOOPOB"

78

IToaroroBka k KOHTPOJIBHOU paboTE 1O
TeMe "DIIEKTPUUECKUE 3apsi/Ibl.
3apspKeHHbBIE Tena U UX
B3auMoencTeus. IlocTosHHbIN
ANEKTpUYECKUH TOK"

79

Konrponsnas padora no teme
"DnexkTpruueckue 3apsaabl. 3apsKEHHbIE
TeJa U UX B3aUMOJICHCTBUS.
ITocTosiHHBIN An1eKTpUYeCKuil TOK"

80

ITocTosHHBIE MAarHUTHI. MarHuTHOE
moJie 3eMJIHA M €r0 3HAYCHUE I )KU3HU
Ha 3emiie

81

VYpoxk-uccienopanue "N3yuenue
MarHUTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB IIPHU UX OObETUHEHUH U
paznenenuun. Busyanuzamus noss
MIOCTOSIHHBIX MAarHUTOB"

82

OnbIT Opcrena. MarouTHoe nose
AIEKTPUIECKOTO TOKA

83

OmnsiT AMnepa. MarauTtHoe mosie
KaTyLIKH ¢ TOKOM. [Ipumenenune
3JIEKTPOMAarHUTOB B TEXHUKE

84

Cuna Amrepa u onpeeneHue e
HaIpaBJICHUS




85

Pemenue 3amau no treme "Cuna Amnepa
U omnpejiesieHre €€ HanpaBIeHus"

86

ONeKTPOABUTaTellb OCTOSHHOIO TOKA.
Hcnonb3oBaHue 31eKTpoBUTaTeNIeld B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcIopTe

87

Bcepoccuiickas npoepouHas pabota

88

Bceepoccuiickas npoBepouHas paboTta

89

JlabopartopHnast pabora "U3yuenune
JEHCTBHUSI MATHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM"

90

Ypok-koudepennus "[IpakTnueckoe
MPUMEHEHUE AJIEKTPOBUTaTeNei"

91

Jlaboparopras padota
"KoHcTpyupoBaHue u u3yueHue padoTsl
aneKTpoaBuraress'

92

Jlaboparopuas padota "H3mepenue
KIIl anexTpoaBurarebHON
YCTaHOBKH"

93

OmnsiTel Papanes. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIIHH.
[IpaBuno Jlenna

94

VYpok-uccnenosanue "Mccnenoanue
W3MEHEHUH 3HAYEHUS U HaIPaBIICHUS
MHIYKIHUOHHOTO TOKa"

95

Pemrenue 3amgad mo reMe "3aKkoH
AJIEKTPOMArHUTHON MHAYKITUH.
[IpaBuo Jlenma"




96

Dnekrporeneparop. Crocoos
MOJTYYCHHUS DIIEKTPOIHEPTUHU

97

Ypok-koH(pepeHIHs "DICKTPOCTAHIHH
Ha BO300OHOBIIIEMBIX UCTOYHHKA
sHepruu. [IpoGiieMbl SKOIOTHH.
ToIUTMBHEIE DIIEMEHTEI U
AIEKTPOMOOHIH"

98

Konrponsnas padora
"DJIeKTpOMarHuTHHIC SIBJICHUS"

99

PaGora ¢ Texkcramu o teme "TeruioBbie
siBiieHus"

100

Pabota ¢ Tekcramu 1o reme
"DnekTpudecKkue 3apsabl. 3apsKCHHbBIE
Tela U UX B3auMoJencTeue"

101

PaGora c TekcTamu 1o Teme
"TlocTOSIHHBIN ANEKTPUUECKUN TOK"

102

Pabora ¢ TexcraMu 1o TeMe
"MarauTHbIE ABJICHUS U
3JIEKTPOMArHUTHAasI MHIAYKIUsA"

103

DneKTpOMarHuTHas Ipupo/ia CBETa.
CxopocTh cBeTa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b31d0

104

JlydyeBast mozenb cBeTa u
reomerpuyeckas ontuka. Microunuku
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

105

Hcrouynuku ceera. [IpsMonunenHoe
pacnpoCcTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

106

3aKOH OTpa)KE€HUs CBETA. 3epKaJa.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0

Pemenne 3agau Ha IIPUMEHCHUEC 3aKOHA
OTpa’XE€HUA CBETA

https://m.edsoo.ru/ff0b38c4

107 Pemenue 3anau
108 IIpenomiienue cBeTa. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHUS] CBETA https://m.edsoo.ru/ff0b3aeca
ITosHOE BHYTpEHHEE OTpaKEHUE CBETA.
109 Hcnons3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa LOK
https://m.edsoo.ru/ff0b3c5c
OTpaXEHUsI B ONTUYECKUX CBETOBOIAX
110 Penrenue 3amau
Jlabopartopnas padota "UccnenoBanue
11 3aBHCHMOCTH YTIJIa IPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJIa MaJeHUs Ha
rpaHuiie "Bo3mayx-crekyio""
Ypok-koH(pepeHmwus "Vcnons3oBaHne
112 IIOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3h"
113 JIunzel. OnTuyeckas cujia JIMH3BI
114 [TocTpoeHne n300pa>keHHi B JIMH3AX
115 Penrenue 3anau
Jlabopartopnast pabota "Onpenenenne
116 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKOMN
CHJTBI COOMparoIIe TUH3HI"
117 VYpoxk-koHpepenuus "OnTuyeckue
JIMH30BBIE TPUOOPHI"
118 ['na3 xak onrtuyeckas cucrema. 3peHue

119

Ypok-koHpepenuus "JlepexTsl 3peHus.
Kaxk coxpanuts 3penue"”



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4

120 Kontponbnas padota "CBeToBBIC |
sIBJIEHUS"
121 Pemenue 3agau 1
122 Pemntenue 3amau 1
123 Perrenue 3amau 1
124 Pemnrenue 3anau 1
125 Pemenue 3amaqa 1
126 Pemenue 3agau 1
127 HToroBasi KOHTpOJIbHAsA paboTa 1
128 Hrorosas koHTponbHas paboTa 1
129 Pemenue 3amaqa 1
130 Pemenue 3amgau 1
131 Permrenue 3amau 1
132 Pemnrenue 3anau 1
133 Pemrenue 3amau 1
134 Pemenue 3agau 1
135 Pertenue 3amau 1
136 Pemnrenue 3anau 1

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

136

22.5




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA30OBAHUS

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI 0CHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

HCIIOJIBb30BAaTh IOHATHA

1.2

pa3iauyaTh SIBJICHHS 10 OMMCAHHUIO MX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX TAaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacmo3HaBaTh  NPOSIBIIEHHME  HM3YYCHHBIX  (PU3MUYECKUX  SIBICHUH B
OKpY’KalolleM MHUpe, B TOM 4Hcle (U3HUECKUe SBICHHUS B MPUPOJE, NPU
3TOM IE€PEBOJUTH IPAKTUYECKYIO 3a7adyy B y4eOHYI0, BBLICIATH
CylIeCTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3MUECKUX SBICHUH

1.4

OIMCHIBATh M3YYEHHBbIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJB3YS
¢u3uueckne  BEIMYUHBI, TPU  ONHCAHUU MPABUIBHO  TPAKTOBATh
(U3MUECKU CMBICI HCIONB3YeMbIX BEIHYMH, O0O3HAYCHUS U EIMHHULIBI
(¢U3NUECKUX BEIUMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOLINE JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYT'MMH BEJIMYMHAMH, CTPOUTH Trpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINIHH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (bI/I3I/I‘-IeCKI/Ie ABJICHUSA U IPOLCCCHI,
HCIIOJIb3Y HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3alUCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

00BACHATH (bHSI/I‘IeCKI/IC IMpouecCChl " CBOMCTBaA TCJII, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCpa: BbLIABIIATDH
MMPUIUHHO-CIICACTBECHHBIC CBA3U, CTPOUTH 00BsAcHeHHE U3 1 — 2 TOTMYECKUX
maroB € IIOMOIIBIO 1 -2 HN3YUYCHHBIX CBOMCTBA (I)I/ISI/I‘ICCKI/IX HBHGHHﬁ,
(I)I/I3I/ILIGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuiaTb paCLIéTHBIC 3aJa4u B 2 -3 HeﬁCTBHH, HCIIOJIb3Yd 3aKOHbI H
(bOpMynBI, CBA3BIBAIOIIHNC (bl/ISI/ILIeCKI/IC BCJINMYHMHBI: Ha OCHOBC aHaJIH3a
YCIOBHUA 3alladMd 3aIllMCbIBATH KPATKOC YCJIOBHC, BBIABIATH HCEAOCTATOK
JaHHBIX I PCHICHHA  3a/ladu, BLI6I/IpaTb 3aKOHbI H (1)OpMy.]'IBI,
HCO6XOI[I/IMBIG s eé peumcHusi, MPOBOAUTH paC‘léTH n CpaBHHUBATb
IMMOJIYYCHHOC 3HAUCHUC q)HBquCKOﬁ BCIIMYHMHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO pEIIUTh NpPU  OMOIIA
bu3nyecKux METOAOB, HCIOJb3Yys OMNHCAHHUE WCCIIEeIOBAHUS, BBIICIThH
IpoBepsieMOe  MPEANONOKEHHE, OIEHUBATh MPABHIBHOCTh  MOPSAKA
MIPOBEJICHUS HCCIIEI0BaHNs, IeTIaTh BHIBOBI

1.9

IMPOBOJMTH OIIBITHI IO Ha6J'IIO}IeHI/IIO (1)I/ISI/II-IGCKI/IX SIBJICHUH WITH (1)H31/IquKI/IX




CBOMCTB Ten: (hopMynupoBaTh IpPOBEpsieMble MPEAINOJIOKEHUs, cOOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 00O0pYIOBaHMs, OMHMCHIBATH XOJ OIbITa U
¢dbopMyIHUpOBaTH BHIBOIBI

1.10

BBITIOJIHATH pr[MI)IC HSMepeHI/Iﬂ C UCITIOJIB30BAHHUECM aHAJIOTOBBIX HpI/I60pOB
U TAaTYUKOB (bHSI/I‘ICCKI/IX BCJINYNH, CpaBHI/IBaTB pe?,YJ'II)TaTBI I/ISMepeHI/Iﬁ C
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHON (PM3MYECKON BEITMUYUHBI OT
IpPyroi ¢  MCHOJB30BaHUEM  MPAMBIX  HM3MEPEHUH:  IUIAHMPOBATH
UCCIIEJIOBaHUE, COOMpaTh YCTAHOBKY M BBIIIOJIHATH WU3MEPEHUs, CIELYs
NpeUIOKEHHOMY — TUTaHy,  (UKCHUPOBATh  pe3yJbTaThl  MOJYYCHHOM
3aBUCHUMOCTH B BUJE TAaOIUI U TpauKOB, JIeNaTh BbIBOJIBI IO pe3ybTaTaM
UCCIICJOBAHUS

1.12

NPOBOJUTH KOCBEHHbBIE W3MEPEHHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpEHUsi, COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys
PEJI0KEHHON UHCTPYKIIUU, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI

1.13

coOJIOIaTh MpaBWia TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opyaoBaHuEM

1.14

XapaKTCpHU30BaThb IIPHUHIUIIBI JelicTBUS N3YUCHHBIX HpI/I60p0B u
TCXHHUYCCKHX YCTpOﬁCTB C OHOpOfI Ha UX OIHMCaHUs, UCIIOJIb3Ys 3HAHUA O
CBOMCTBaX (I)I/ISI/I‘ICCKI/IX SIBIICHUI u HeO6XO,Z[I/IMI>Ie (I)I/ISI/I‘ICCKI/IG
3aKOHOMCPHOCTHU

1.15

paciio3HaBaTb IIPOCThIC TEXHUYCCKUE YCTpOﬁCTBa H H3MCPUTCIIBHBLIC
HpI/I60pBI o cxXeMaM Hu CXEMATUYHBIM PHUCYHKAM, COCTABJISATbH CXCMbI
QJICKTPHUUYCCKUX HCHCﬁ C OCJIICA0OBATCIIbHBIM n mapajJjiCJIbHbIM
COCAMHCHUECM DJIJICMCHTOB, pa3jin4dasi YCIIOBHBIC 0003HAUYEHHUS DJIEMEHTOB
OJICKTPHUYICCKUX Heneum

1.16

NPUBOAWTH  TpUMEPHl  (HAXoauTh  WHPOPMANMIO O  MpUMEpax)
NPaKTUYECKOTO WCIIONB30BaHUS (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
JKU3HM 711 oOecrieueHrst 0€30MacHOCTH NP OOpaIlieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAOIIEH cpelie

1.17

OCYIIECTBIISATh TMOUCK HH(OpManuu (HU3UIECKOTO COJCpPXKAHUS B CETH
HNuTepHer, Ha OCHOBE UMEIOUIMXCA 3HAHUM U MyTEM CpaBHEHUS
JIOTIOTHUTENBHBIX UCTOYHHUKOB BBIJENATH MH(OPMAIIMIO, KOTOpasi SBISETCS
MIPOTUBOPEYNBOM MM MOXKET OBITH HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh NPHU BHINOJHEHUH YYEOHBIX 3a/laHui Hay4HO-TOMYJISPHYIO
TUTEpaTypy (PU3UIECKOro COACPIKaHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
CceTn I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TEKCTAa,
npeoOpa3zoBaHusi HHPOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CcO31aBaTh COOCTBEHHELIE ITMCHbMEHHEBIE U KpaTKUC YCTHBIC COO6IHCHI/IH,
0000mas wHPOpPMAIMIO H3 HECKOJIBKUX HCTOYHUKOB (PUINICCKOTO
COJIep’KaHusl, B TOM YHUCIIe MyOJUYHO MPENCTABISATh PE3YyIbTAThl IPOSKTHOM




WM UCCIIEJIOBATEIbCKOM JesTeIbHOCTH, IPU 3TOM I'PaMOTHO HMCIIOJIb30BATh
W3Y4YEHHBI TOHATHMHBIA  ammapaT Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUICHHE MTpEe3eHTalnen

1.20

MpU  BBINIOJIHEHUH YYEOHBIX TPOCKTOB W HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMH 3aJa4aMH, CIEAUTH 32 BHITIOJIHCHHEM IUIaHA JCHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIGHUBaTh COOCTBEHHBIM BKJIA] B
JEATEIbHOCTh T'PYIIIbI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peiarb KOH(DIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEPKAHUS
pa3aesia  3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuun
6.1 CcTpoeHHs BemiecTBa. Macca u pasmepbl MoiieKyd. OTMbITHL,
' MOJITBEP K IAIOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETHUECKON TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSTHHI
' BeulectBa. Kpucrannmueckue u amopgHbie Tena
63 OObsicHeHHE CBOWMCTB Ta3oB, JKMIKOCTEM W TBEPIBIX TEJ Ha
' OCHOBE TOJIOKEHHUH MOJIEKYIIPHOKUHETHIECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TermoBoe paclIMpeHne U CKaTue
6.6 Temneparypa. CBsizb TemnepaTypbl CO CKOPOCTBIO TEIMJIOBOTO
' JIBHYKEHUST YACTHII
6.7 Buytpennsas oueprus. CnocoObl H3MEHEHMs] BHYTpPEHHEU
' SHEPruu: TeIionepeaaya u CoBepIlieHne paboThbl
6.8 Buasl  Teruomepepaun: — TEIJIONPOBOAHOCTb,  KOHBEKIIHUSA,
6 U3yYeHHUE
6.9 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA
6.10 TemooOMeH U TEIIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
’ Oananca
6.11 [[naBneHue © OTBEpJEBaHHE KPUCTAUIMYECKHX BEIICCTB.
’ VY aenbHas TEIOTa MJIaBICHUS
[TapooOpazoBanue u kouaeHcamus. VMcnapenwe. Kunenwue.
6.12 VnenvHas TeIIoTa napooOpa3zoBaHus. 3aBUCHUMOCTD
TEeMIIepaTyphbl KUIIEHHS OT aTMOC(HEPHOTO JTaBJICHHS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IelbHAsI TEIJI0TA CTOPAHUs
[Tpuntuner padoTel TermoBeix asurateneit KIIJ[ Temmosoro
6.15 nBuraressi. TemioBble JBHUraTelid M 3allUuTa OKpPYKAroleh
Cpensl
6.16 3aKOH COXpaHEHHMsS] W TPEBpAICHUS SHEPTHH B TETUIOBBIX
' nporeccax
6.17 [IpakTrueckue pabOTHI:
###Parf##0npITl 10 OOHApYKEHHMIO  JEWCTBHUSI  CHII




MOJIEKYJISIPHOTO MPUTSKEHHUS.

HH##Par####ONbIThl MO BBIPAIIUBAHUIO KPUCTALUIOB MTOBAPEHHOM
COJIM WJIU caxapa.

#H##Par###OnbITel O HAOIIOJEHUIO TEIUIOBOTO PACIIUPECHHS
ra3oB, JKUIKOCTEH U TBEPIBIX Tell.

###Par###Onpenenenne  TaBJIeHUS BO3ayXa B OauloHE
HIMPUIIA.

#iHtPar####ONbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJICHUS
BO3/lyXa OT €ro 00bEMa U HAarpEeBaHUs WIH OXJIaKICHUSI.
##HPar###] [poBepka THIIOTE3b] TMHEWHON 3aBUCUMOCTH JIJIMHBI
CTONOMKA IKUAKOCTH B TEPMOMETPHUECKOH TpyOke OT
TEMIIepaTyphI.

#i#Par#t#HabmoneHne n3MeHeHUs BHYTPEHHEW SHEpruu Tena
B pe3yJibTaTe TeIUIonepenadn u paboThl BHEITHUX CHIL.
#i#Par#t#lIccienoBanue  sBICHUA ~— TerlooOMeHa  TpU
CMEIIMBAaHUK XOJIOJIHOU U rOpsiYEN BOJIBI.
#i#HPar###OnpeneneHe KOJUYEeCTBA TEIJIOTHI, MOJIYYEHHOIO
BOJIOM TIpUM TEIUNIOOOMEHE C HarpeThiM METaJUTHYEeCKUM
TAJTUHAPOM.

#H#HPar###Onpenenenne yaeabHOU TeT0EMKOCTH BEIIECTRA.
#i##Part##lccnenoBanue npoiecca UCIapeHus.
#HiParf##OnpeiesieHre OTHOCUTENIBHOMN BIaKHOCTH BO3/TyXa.
#H#HPar###Onpenenenne yaeabHON TEIJIOTH TUTABJICHHUS JIb/IA.

®usnuecKue SBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHHUE U
KaNWUISPHBIE SBJICHUS B IPUPOAE, KPUCTALUIBI B IPUPOJE,

6.18 nznyuyenue CoJHIa, 3aMep3aHHUE BOJOEMOB, MOPCKHE OpHU3bL;
o0Opa3oBaHH€e pOChI, TyMaHa, NHes, CHera.
Texnuueckue YCTPOMCTBA: KaIuJUISPBL, [IPUMEPBHI
UCIIOJIb30BAaHUSl KPUCTAIIIIOB, KUAKOCTHBIN TEPMOMETp, AATUUK
6.19 TEMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

THTPOMETPHI, TICUXPOMETp, TmapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnexTpusaiys Ten. J[Ba poja sJIeKTpUUECKUX 3apsiioB
B3anmopeiictBue  3apspkeHHBIX  Ted.  3akoH  Kyrnona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICUCTBHUS 3apsSHKEHHBIX TEJI OT
BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEJIaMH)
Onexrpuueckoe nosie. Hanpspk€HHOCTD AJIEKTPUYECKOTO TTOJIA.

7.3 [lpuHiun ~ Cymeprio3uiMK  SJEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)

74 Hocurenn JIEKTPUYECKUX 3aps10B. OneMeHTapHbIN

anekTpuueckuit  3apsan. Ctpoenue aroma. [IpoBojmHuUKM U




JUDJICKTPUKHU

7.5

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

7.6

DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOIO
TOKa. VICTOYHMKHU ITOCTOSIHHOTO TOKA

7.7

I[eﬁCTBI/IH QJICKTPHUYICCKOI'0 TOKa (TCHHOBOC, XHUMHNYECCKOC,
MarHI/ITHOC). 3HeKTpH‘ICCKI/Iﬁ TOK B X KHMJKOCTAX U ra3ax

7.8

OnekTpuyeckas 1enb. Cuiia Toka. DIEKTPUUECKOE HANIPSIKEHUE

7.9

ConpoTuBieHue MPOBOJHUKA. YIEIbHOE CONPOTHBIICHHE
BElIECTBA

7.10

3akon OMa aJ1s yyacTKa Henu

7.11

IlocnenoBaTrenbpHOE U napauie;ibHOC COCANHCHUC TPOBOAHHUKOB

7.12

PaGoTa m MOIIHOCTH AJEKTPUYECKOTO TOKA. 3akoH Jxoyms —
Jlenna

7.13

DneKTpUYecKre LeNu U MOTPEeOUTENN INEKTPUIECKON 3HEPTUn
B ObITy. KOpoTKkoe 3ambikaHMe

7.14

ITocTosiHHEIE MAarHuThI. BzauMmoaerictBue HOCTOSHHEIX
MAarHuTOB

7.15

Marautnoe nosie. MarHuTHOE 110J1€ 3EMIIA U €r0 3HAYECHUE IS
JKA3HU Ha 3emiie

7.16

OmngIT 9pCTez[a. MaruuTtHoe TI0]Ie QJICKTPHUYICCKOI'O0 TOKa.
HpI/IMeHeHI/Ie QJICKTPOMArdHuTOB B TCXHUKE

7.17

JlelicTBME MArHMUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.
DNeKTpOoABUTATENIb  IOCTOSHHOTO  ToKa.  Vcmonb3oBaHHUe
9JICKTPOJIBUTATENIe B TEXHHYECKUX YCTPOMCTBAX MW Ha
TpaHCTIOpTE

7.18

OnbiTel  @apajned. SBieHHE 3JIEKTPOMArHUTHOW HHAYKIIWH.
ITpaBuio Jlenua

7.19

Onekrporerepatop. CrocoObl TOXYYSHHS  DJICKTPUUICCKOU
SHEPTUU. DNEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHMKAX
SHEPTUHU

7.20

[IpakTuyeckue pabOTHI:

OnBITH O HAOIIOJCHUIO AIIEKTPU3ALMHU TNl UHAYKIHUCH U TIpU
CONPUKOCHOBEHHH.

HccnenoBanue 1eMCTBUS JIIEKTPUUYECKOTO TMOJS HA IPOBOJHUKH
U IUDJICKTPUKH.

COopka u nmpoBepka padOThI ATEKTPUUECKOM MU MTOCTOSTHHOTO
TOKa.

V3MepeHue u peryJIMpoOBaHUe CHITBI TOKA.

V3Mmepenue u peryJIMpoBaHUe HATPSOKEHUSI.

HccnemoBanre 3aBHCHMOCTH CHJIBI TOKa, HJIYIIETO depes
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA W HANPsOKEHUS Ha




pesucrope.

OneITBI, OEMOHCTPUPYIOIIME 3aBUCHUMOCTH JJIEKTPHYECKOIO
CONPOTHBIICHUSI NPOBOJHHMKA OT €ro JJIMHBL, IUIOUIAIN
IIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

ITpoBepka IpaBuJIa CIIOKECHHUS HaNpPsKEHUN pu
NOCIIEI0BATENbHOM COEAUHEHUH ABYX pe3nuctopoB. IIposepka
IpaBWia JUld CHJIbl TOKAa IIPU NapajuleJIbHOM COEAVHEHHUU
pesuctopoB. OmnpezneneHue pabOThl SIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmpeneneHue  MOILIHOCTH
JJICKTPUYECKOTO  TOKA,  BBIACISIEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HAYIIEro 4Yepes
JaMIo4Ky, OT HampspbkeHuss Ha Hedl. Omnpenenenne KIT
HarpeBaresd. MccinenoBaHue MAarHUTHOTO — B3aMMOJEHCTBHS
IIOCTOSIHHBIX ~ MAarHuroB. M3yueHue  MarHuTHOro  IOJs
IIOCTOSTHHBIX MarHUTOB TPU MX OOBEIMHEHUM U Ppa3JIEICHUU.
HccnenoBanue NeiCTBUS 3JIEKTPUYECKOrO0 TOKAa HA MarHUTHYIO
cTpenky. OIbITbl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI
B3aUMOJICVCTBUS KAaTyIIKA C TOKOM M MarHuTa OT CWIbI TOKa U
HallpaBJI€HUs TOKa B  Karymke. I3ydenume  nencrBus
MarHuTHOTO IOJIsI HA MPOBOJHMK ¢ TOKOM. KOHCTpyHpoBaHue u
u3ydeHue paboTel anekrtponsuratens. W3smepenme  KIIJ
JJIEKTPOABUTaTEIbHON yCTaHOBKHU. OIBITHI 10 HCCIIEI0BAaHUIO
ABJIICHUSI  JJIEKTPOMATHHTHOM  MHAYKIMH:  HCCIEAOBaHUE
W3MEHEHU! 3HaYEHUs U HaIllPaBJICHUS NHIYKIIMOHHOTO TOKA

@u3nyecKue SBICHUS B IMPUPOJAC: DIEKTPUUYECKHUE SIBIICHUS B
atMocepe, SIEKTPHUUYSCTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE

721 nosie 3emuid, Apeid TMOII0COB, POJIb MATHUTHOTO TIOJS MJIS
YKU3HU Ha 3emiie, MOJIIPHOE CUSHUE
TexHuueckue  yCTpOMCTBA: JIEKTPOCKOIN,  aMIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK JJIEKTPUYECKOM DHEPruu,
799 AJIEKTPOOCBETUTEIIbHBIE npudopHI, HarpeBaTelbHbIE
’ AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEIOXPaHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTEllb

IMOCTOAHHOTI'O TOKA, rCHEPATOP MOCTOSAHHOI'O TOKA




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON
INPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro
YPOBHSI OCBO€HHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT' 0
o0mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu QU3MKU B Hay4YHOH KapTUHE MUpPaA; CHOPMUPOBAHHOCTD
0a30BbIX TMPEACTAaBICHUNH O 3aKOHOMEPHOW CBS3M UM TI03HABAEMOCTHU
ABJIGHUN  TPUPOABI, O  pPOIM  OKCIEepUMEeHTa B  (Qu3MKe, O
cuctemooOpasytomiel pond (U3MKK B Pa3BUTHH €CTECTBEHHBIX HAayYK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (PU3NYECKUX 3HAHUU M UX POJIU B
[EJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTHHE MHpa, O BKJIAJ€ POCCUUCKUX U
3apyOexXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB
OKPYKaroIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUSA O BHJAAX MaTepuH (BEIIECTBO W TIOJIE), O ABMKEHHUH KaK CTOcoOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYJSIPHOW TCOPUU CTPOCHHS
BEIECTBa, O (PM3MUYCCKON CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHHYCCKHX,
TEIUIOBBIX, 3JICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHUE Pa3indaTh SBICHUS
10 ONHCAHMI0 WX XapaKTEePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UYECKOE SIBJICHUE, YMEHHE paclio3HaBaTh
NPOSIBJICHUE HW3YyYCHHBIX (U3NYECKUX SIBJICHUH B OKpYXKAIOIIEM MUpE,
BBIJIETISIS MX CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK)

BJ'IaI[eHI/Ie OCHOBAMH TNOHSTHIHOTO amnmapara M CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIBb30BAHUC HX IJId PEHICHUSA y‘le6HBIX 3ajJla4; YMCHHC
XapaKTCpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'ILHBIe U SMITUPHUYICCKUC 3aKOHBI

YMeHne OmnHuCHIBATh HN3YUYCHHBIC CBOMCTBA TEII M (1)H3quc1<1/1e SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIIMYHHBI

Brragenne ocHOBaM¥M METOJIOB HAyYHOT'O MO3HAHUS C YYETOM COOIIONCHUS
npaBuI 0E30MacHOTO TPy/ia: HAOMIoIeHHE (PU3NIECKHX SIBIICHUI:

YMEHHE CaMOCTOSTEILHO COOMPATh 3KCICPUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Habopa 00OpYyAOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 pe3yybTaThl, HOPMYIHPOBATH BHIBOADI;

MMPOBEACHUEC TMPAMBIX W KOCBCHHBIX H3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BCJINYHH:
yMEHHE  IUIAaHUPOBaTh  HM3MEPEHMS,  CaMOCTOSITEIbHO  COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY IO HMHCTPYKIIMH, BBIYUCISTH 3HAUYCHHE
BEIIMYHMHBI M QHAIN3UPOBATh TIOJyYCHHbIC Pe3yJIbTaThl C yYETOM 3aJaHHOI
HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHUI;

HpOBe/ICHHE HECJIOMKHBIX IKCIIEPHUMEHTATbHBIX UCCIICI0BaHHI;
CaMOCTOSITENIFHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY M IPOBOJIHTH
WICCIICIOBAHKE 110 MHCTPYKIMHU, MPEACTABIATH IOJYYCHHbIC 3aBHCHMOCTH




bu3nYecKkux BeIWMYMH B BHjAEe TaOMUIL u rpadUKOB, YUYUTHIBATh
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnmaHme XapaKTEpHBIX CBOWCTB (DPU3MYECKUX MOAEeH (MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIM CTPOCHHS Ta30B, KUJIKOCTEH U
TBEPABIX TEN, IUIAHETapHAas MOJENIb aToMa, HYKJIOHHAs MOJENb ATOMHOI'O
A1pa) 1 YMEHHUE IPUMEHSTh UX U1 00bsACHEHUS GU3NYECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/If/'I MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISABIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOPOM HAa H3Y4YEHHbIE CBOWCTBA (PU3UYECKUX SIBICHUM,
(du3nyecKue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEH

YMeHnue pemats pacuéTHbIe 3a1aun (Ha 6a3e 2 — 3 ypaBHEHU), UCTIOIB3YS
3aKOHBI U (DOpPMYIIBI, CBS3BIBANOMINE (DU3UUECKHE BEIIMYMHBI, B YACTHOCTH,
3aIlMChIBaTh KPATKOE YCIOBUE 3aJauyM, BBISBIATH HEIOCTAOLIUE JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC [UIsI €€ pelIeHus,
WCIIOJIb30BaTh CIPABOYHBIC JIAHHBIC, MPOBOJUTH PACUETHl M OIICHUBATH
PEaTUCTUYHOCTD TMOJYYEHHOTO 3HAYEHUs! (PU3MYECKON BEIIMYMHBI; YMEHHE
OTIPENICTATh PA3MEPHOCTh (PU3WYECKONM BEIUYUHBI, TOJYYCHHOU TMpHU
pELICHUH 33/1a41

YMeHHe XapaKTepHU30BaTh PUHIUIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX
IPOIIECCOB IO WX OMHMCAHUIO, UCIOJB3Ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
ABJIEHUI 1 HEOOXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B MOBCEIHEBHOM
KHU3HH U1 oOecriedeHus: 0e30MacHOCTH MpH OOpaleHHH C OBITOBBIMH
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHs 370POBbI H
COOJIIOIEHUST HOPM JKOJIOTMYECKOro IOBEIEHMS B OKPYXKAIOLIEH Cpee;
NOHUMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JIOCTHKCHUH (U3UKH |
TEXHOJIOTHH [Tl PAallMOHAIBHOTO MPHPOIOTIONIE30BAHMS

11

OnbIT moMcKa, TpeoOpa3oBaHMs M NpEACTaBICHUs  HMH(OpMAIUH
¢u3mueckoro - coiepKaHus € HCIOJBb30BaHHEM  WMH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBaTh JOCTOBEPHOCTh
MONyYeHHOW WHQPOpPMAIMM HA  OCHOBE WMCIOMIMXCS 3HAHWA U
JIOTIOJIHUTENbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BBIITOJHEHUU
yueOHbIX 3aJaHMil  HAYYHO-TIONYJSIPHYIO  JIUTepaTypy (U3NYECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT; BiiajgeHue
0a30BbIMU HaBbIKaMHU IpeoOpa3oBaHus MH(OpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO037aBaTb COOCTBEHHbBIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, TIPOBEPAEMbIX HA OI'D

1O ®U3UKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
’ JIBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBMkeHHE. CpenHsas ckopocTb. dopmyna ans
1.2 | BeUMCHEHMS cpeaHel ckopocTu: v = S/t
PaBHOMEpHOE npsMONIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI T€jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUKECHHUS:
131 x(f)=x,+vf
I'paduku  3aBUCMMOCTH OT BpEeMEHM M MPOEKIUH CKOPOCTH, MPOEKIHH
NEpEMEILEHUS, IyTH, KOOPAUHATHI IPY PABHOMEPHOM IIPSIMOJIMHENHOM JBH)KEHUN
3aBUCHUMOCTh KOOPJIMHATBI TeJla OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO JBUKCHHUS:
EQ
Sy(f)=vp = f+a* 3
@DopMyJibl U1 TPOEKIUH NEePEMENIEHHs], TPOESKIIMU CKOPOCTH U MPOEKIIUH yCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
p— r_
1.4 s.(D=vy, t+a, 3
U.\'(’r) =Upy T4, -1,
a.(f) =canst,
vy, — Uy, =2a.s,
I'paduky 3aBUCUMOCTH OT BPEMEHH [Vl MPOEKIHU YCKOPEHHsI, POEKIIUU CKOPOCTH,
IIPOEKIIMH [EPEMEIIEHUS, KOOpAUHATBHl IIPM PaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKCHUH
CBobOonHoe mnaneHue. DopMmysbl, ONUCHIBAIOLIME CBOOOJHOE MAJECHUE Teja 110
|5 | BepTHKAMH (IBMKEHHE Tela BHU3 WIM BBEPX OTHOCHUTENIBHO MOBEPXHOCTU 3EMIIN).
) I'paduxu 3aBMCHMOCTH OT BPEMEHHU AJIS POEKLUU YCKOPEHHUsI, IPOEKIIMH CKOPOCTH U
KOOp/AMHATHI IPU CBOOOAHOM MAJICHUH Tejla 110 BEpTHKAIU
CKopocTh paBHOMEPHOI'O JBMKEHUS TeJa M0 OKPYKHOCTH. HampasiieHue ckopocTH.
1.6 | ®opmyna mid BBIUMCIEHUS CKOPOCTH 4Yepe3 paguyCc OKPYKHOCTH M TEPHOL

oOparieHus:




2R
T

LlenTpocTpeMurenbHOe yckopeHue. HampaBieHne HeHTpOCTPEMUTEIBHOIO YCKOPEHHS.
®dopmya 17151 BBIYUCIIEHUS YCKOPEHUS:

_n
=R
dopmyia, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpaIIeHHUS:
V= 1
T

1.7

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIs1 BBIYHMCJIICHUS IIJIOTHOCTH

1.8

Cua — BCKTOpHAasi1 (1)I/I3I/I‘IGCK85[ BeanunHa. CloskeHue Cuil

1.9

SBnenune unepuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJI0

1.11

Bzaumoneiicteue ten. Tperuii 3akod HeroToHa:

Fygi==Fry

1.12

TpeHHe IIOKOA M TPCHHUC CKOJIBKCHUSI. CDopMyna JJI1 BBIYUCIICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbKCHUA:

Frpzp-}.-’

1.13

Hedopmarus tena. Yupyrue u Heynpyrue aegopmarun. 3akoH yrnpyroi nedopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:




My -Ma
E s
R
Cuia TSKECTH. YCKOpeHI/Ie CBO6OI[HOFO ImaacCHUs.

F=G-

dopmyia 715 BBIYUCICHUS CUIIBI TSDKECTH BOIM3M moBepxHocTH 3emin: F = mg.
JBmxenue mnaner Bokpyr Connua. Ilepsas kocmudeckast ckopocts. HeBecomocTs 1
HeperpysKu

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYHHa.
D=mo

Nmnynsc cucremsl tei. M3menenue ummyibsca. FIMITynbsc cuiibt

1.16

3akoH COXPAaHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeakTtuBHOE ABH)KEHHE

1.17

Mexannueckasi pabota. @opmyia s BEIYUCICHUS pPaOOThI CHIIBIL:

A=Fsoosct

Mexanndeckast MOIIHOCTB:

1.18

Kunernyeckas u noteHuanpHas 3Heprusi. @opmyiia A1 BBIUUCICHHUS] KHHETUUECKOM
SHEpPTrUH:

L
2
Teopema o kuHeTHYECKOU dHEeprun. GopMmyna i BEIYUCICHUS TOTEHIMAIBHOMN
SHEPTHUH TeNa, MOAHITOrO
Hag 3eMIIE:

E_=meh
F' =

1.19

MexaHuueckasi JHEPTHUS:
E=E;+E »
3aK0oH COXpaHEHUsI MEXaHWYEeCKOH dHeprun. DopMyia JijIsl 3aKOHA COXPAHECHHUS

MEXaHWYECKOM YHEPIUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU MPU HAJTUYUU CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:




M, +M,; +..=0
[ToasrxHBIN 1 HeMOABIKHBIN O0510ku. KITJ] mpocThIx MEXaHM3MOB,

n= Anonesnas

‘{HIIHH SHE3A

1.21

JlaBiieHune TBEPIOTO TeNa.
dopmyiia 171 BBIYUCICHUS JaBJICHHS TBEPOTO TeNa:
F
pP= g
JaBnenue ra3za. ATMOchepHOE JTaBlICHUE.
IM'uapocTtaTdeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyna 7151 BEIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:

P=pg+ Py
1.22 | 3axon [lackansa. ['mapaBauyueckuii mpece
3akoH Apxumena. @opmyiia s ONpPENEIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B KUAKOCTh WU ras:
1.23 F_—"-_px. =pgV
VYcnosue miaBanusd tena. [lnaBanue cynoB u Bo3ayxoIuiaBaHue
Mexannueckue kosjeOaHMs. AMIUIMTYJa, NEpUuoJ M yactora Kosebanui. dopmyia,
CBSI3bIBAOILAs YACTOTY U NMEPHOA KOJIeOaHUI:
1.24 Y 1
f 5
125 MaremMatnueckuii M NpPYXKUHHBIM ~ MasaTHUKHA. [IpeBpamieHue SHeprum  Ipu
' KoJ1e0aTeIbHOM JABH>KEHUAN
1.26 | 3aryxaromue koneOanus. BoiHyxneHHsie koaeOanus. Pezonanc
Mexannueckue BosIHbI. 1IpononbHble 1 onepedHbie BOJIHBL. [[1Ha BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 .
h=v-T
128 3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha I'PaHUIE ABYX
' cpea. MHdpa3ByK U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeqHeil INIOTHOCTH BELIECTBA; APXUMEIOBOU CHJIBL; JKECTKOCTH IIPYKUHBL,
129 KO3 pULIMEHTa TPEHUsI CKOJIbXKEHUS; paOOThI CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeaHEN

CKOpPOCTH OBUKXCHUA 6pyCI<a 10 HaAKJIOHHOM IIJIOCKOCTHU; YCKOPCHUA 6pyCI<a npu
JABHOKCHHUHA 110 HaKJIOHHOM IIJIOCKOCTH, YaCTOThbI 151 nepuoaa KoJIeOaHMH
MAaTCMAaTUICCKOI0O MAasATHUKA, YACTOTHI U MEpHoaa KOJIeOaHMH IMPY>KUHHOI'O MAasATHHUKA,




MOMEHTa CHWJIbI, JCHCTBYIOLIEro Ha pblYar; paboThl CUJIbl YIPYTOCTU NpPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOABHKHOTO 0J10Ka; pabOThI CUIIBI YIPYTOCTH NP MOIbEME Ipy3a
C TIOMOIIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIbI OT 00bEMa MOTrpy>KEHHOM YacTu Tena
U OT TUIOTHOCTH JKUJKOCTH;, HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHUJIBI OT Macchl Tela;
CWJIBI TPEHUS CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUS U OT POJia MOBEPXHOCTH;
CWJIbI YIPYTOCTH, BO3HHUKAIOIIEH B MpPYXUHE, OT CTENEeHU HedopMaluul MNPy KUHBI;
yCKOpeHUsi OpycCKa OT yrila HaKJIOHA HampaBIsIOLIEH; meproaa (4acToThl) KoJlebaHuu
HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; Nepuoja KojJeOaHuil NpyKMHHOTO MasgTHUKA OT
Maccel Ipy3a M JKECTKOCTH IIPY)KHHBI, HCCIIEIOBAaHUE HE3aBUCUMOCTH IIEpUOJa
KoJleOaHUH HUTSIHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBusi paBHOBECHS
peruara

Qu3suueckue A61eHUs 8 npupooe: TPUMEPHl JBIKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOUM U HEXKUBOU MPUPOE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, PUIUBBI U
OTIIUBBI, JBUXKEeHHE IaHeT CONHEYHON CHUCTEMbI, PEaKTHBHOE ABM)KEHHE MKHBBIX

1.30 OpPraHU3MOB, pblYaru B TeJi€ YEJIOBEKa, BIUSHHE aTMOC(EpPHOro MaBJIEHUS Ha KUBOH
OpraHu3M, IUIaBaHUE pPBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJICTPSICEHHUE,
CEIICMMYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoiucmea: CHUIOMETP, JNaTYUKH IIOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, AMHAMOMETP, MOAIIUITHUKY, PAKETHI, pbIYar, MOJBUKHBINA U HEITOABUKHBIN

1.31 | Onoku, HaKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOILAIOIINECS COCYAbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoOMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, apeOMETP, IXO0JIOT, UCIIOJIb30BaHUE YIIbTPAa3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE TOJOXEHHUSI MOJIEKYJISPHO-KHHETUUYECKOH TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mopnenn  TBEpAOro, KHMJIKOIO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopHble Tena

29 JIBmxeHne yactul] BeniecTBa. CBs3b CKOPOCTH JIBMKEHMSI YAaCTUL[ C TEMIIEPATYypOM.

' BpoyHoBckoe nBmxenue, uddysus

23 CMauuBaHUE U KaWUISIPHBIE SBJICHUS

2.4 | TemnnoBoe pacHIUpEHUE U CKATHE

2.5 TennmoBoe paBHOBECHE

26 BuyTpennsas sneprus. Pabora u tensonepenaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEN

' SHEPTUH

2.7 | Bwuasl Temonepeaayun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3IIyUEHUE
Harpeanne u oxnaxzaenue tes. KonnyecTBo TEIUIOTHL. Y IebHAas TEMJIOEMKOCTB!

28 O=cam(t,—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OasaHca:

2.9 QI_QE L =0

2.10 | Wcmapenue u koHIeHCANus. VI3MeHEHHE BHYTPEHHEH SHEPTUH B MPOIIECCE MCITAPEHHUS




1 KoHJeHcanuu. Kunenue sxunkoctu. Y aenbpHas TeroTa napooopasoBanusi: L = Q/m

2.11 | BnaxHocTs BO3IyXxa
[InaBnenne m xpucramumsanus. VI3MeHeHHe BHYTpPEHHEH 3HEPIMM IpH IUIABICHUM U
KpUCTAJIIIN3aLMu. Y IeNbHAs TEIUI0Ta IIABICHUS:
2.12 o)
==
m
)13 BHyTpeHHAs 3Heprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CTOPAaHUsS TOIUIUBA: ¢ =
' Q/m
2.14 | TIlpunuuns! pa®otsl TemnoBsix apurateneid. KI1/I rernnosoro asurarens
IIpakmuueckue pabomul
N3mepenue yaenpbHOM TEIUIOEMKOCTH METAJUIMYECKOro ILIWIMHIpA; KOJIUYeCTBa
TETJIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOH TeMIleparypbl (PUKCHUPOBAHHOW MAaccChl, B
5 15| XOTOPYyIo omymeH HarpeThli LMIMHAP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO HAarpeTbhIM
' LWIMHIPOM, TI0CJIE€ OIyCKaHMUs €ro B BOJY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YAEJIbHOW TEIUIOTHI MJaBieHMs Jpaa. McciaenoBanue n3MeHEeHUs
TEMIEPAaTypbl BOJbl IPU PA3NIUYHBIX YCJIOBUAX; SBJIEHHUS TEIUIOOOMEHa Ipu
CMEUIMBAaHNUU XOJIOAHOW U TOpsYe BOABL; ITPOLIECCA UCTIAPEHHUS
Qusuueckue A671eHUa 6 NPUpoOe: TTIOBEPXHOCTHOE HATSKEHNE U KAIWUISPHBIE SIBICHUS
2.16 | B mpupoxe, Kpuctauibl B mpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pOCHl, TyMaHa, NHEs, CHEra
Texnuueckue ycmpoticméa: KalWILIAPbl, INPUMEPHl MCIOIb30BaHUS KPHUCTAJUIOB,
2.17 | >KUOKOCTHBI TEPMOMETp, AATYUK TEMIEPATYPhI, TEPMOC, CUCTEMA OTOILJIEHHS JOMOB,
TUTPOMETPBI, ICUXPOMETD, MapoBas TypOrHa, TBUTATENIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. /[Ba BU1a dNEKTPUUECKUX 3apsia0B
3.2 | BsaumopelicTBue 3apspKEHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHs JIEKTPUUECKOro 3apsaa
3.4 Onexkrpuueckoe  mnoine.  Hampsok€HHOCTB — dnexkTpuueckoro  mousid.  [IpunHnmn
’ CYIEPIIO3ULMHU AIEKTPUUYECKHUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenn  snektpuyeckux  3apsaoB. JlelicTBUE  BIEKTPUYECKOTO  MMOJs  HA
' JNEeKTpUYeCcKue 3apsabl. [[pOBOJHUKN U TUAIEKTPUKH
[TocTostHuBIN BnekTpuyeckuii TOk. JleWcTBus snekTpuueckoro Toka. Cuiaa ToKa.
3.6 | Hampsokenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTHUBIICHUE:!
' R =pl/S
3.8 | 3akon Oma s ydacTka 3nekTpuueckoii uenu: / = U/R
3.9 [TocnenoBarenbHOE COEIMHEHNE POBOTHUKOB:




I,=I,: U=U,+U,: R=R +R,

HapaJIJIGJIBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:
2 .

U =UyI=1I+I;R=

CMelranHbIe COCANHCHUS IIPOBOAHUKOB

3.10 | PaGota u MontHOCTH 3JeKTpUyeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 O=I 2 Rt
312 OneIT OpcTena. MarHuTHOE TOJI€ TIPSIMOTO TTPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHTYKIIAN
3.13 | MarauTHoe 1osje MoCTOSHHOTO MarHuTa. B3anmoieiicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
3.15 | Onertel apanes. SABneHue sneKTpoMaruHuTHON HHAYKIKK. [IpaBuso Jlenna
Ipaxmuueckue pabomul
N3mepeHune 37aeKTprYecKoro CONPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU AJIEKTPUYECKOTO
TOKa; pabOThI 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOUIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMpPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~TIPOBOJHHMKA, IUIOIIAAM €ro IONEpPEeYHOro CEYEHUss M YAEJIbHOIO
CONPOTHUBIICHUS.
[IpoBepka mnpaBuia [Uisi SJIEKTPUYECKOTO HANPSDKEHUS MPU  IOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJAHUKOB; TMpaBuja I CHJIbl 3JIEKTPUYECKOTO TOKa IpH
napayielbHOM COeAMHEHUN TIPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHus 6 npupode. DBJEKTpUUYECKHWE SBJICHHs B aTMmocdepe,
3.17 | DJNEKTpHYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apei( IMOJIFOCOB, POJIb
MAarHUTHOTO TOJISA JUIsl )KM3HU Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUHK
3118 AJCKTPUYECKON  DHEPTUU, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTelbHbBIE
' AJEKTPONPUOOPHl  (TIPUMEPHI), DJIEKTPUUYECKHE TPEIOXPAHUTETH, JJICKTPOMArHuT,
3JEKTPOJIBUraTeIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 | DOnexrpomarHuTHbIE BOJHBL [lIKkana 31€eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas moznensb cBera. IIpsiMoanHEHOE pacipOCTpaHEHUE CBETa
3.21 | 3akon orpaxeHnus cera. [Inockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | Hucnepcus cBeTa
304 JIunza. Xox myueit B muH3e. POKycHOE paccTosiHUE JUH3bI. OnTHdecKas CUila JIMH3bI:
' D=1/F
3.25| [I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl




Ipakxmuueckue pabomul

#H##Par###13MepeHne onTUIeCcKO CHITbI COOMparomieit JTHH3bI; (POKYCHOTO PACCTOSTHHS
cobuparomei JTUH3BI (10 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaAMETa M HU300paKCHMUS,
KOTI'/1a IpeIMET PacIoyiOKeH B ABOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.

3.26 ###Par###lccnenopanue  CBOMCTBA HM300pa)KE€HUs, IIOJYYEHHOTO C  ITOMOIIBIO
coOuparomeld JIUH3bI; U3MEHEHHs] (DOKYCHOTO PACCTOSHUS JABYX CJOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO Jiydya OT YyIJla MaJeHHs Ha TpaHHULEe
«BO3JIyX — CTEKIIO»

397 Qusuueckue saenenuss 6 npupooe: 3atMmenus ConHua u JIyHbl, 1IBeTa TeJ, ONTHYECKHE

' sBIIeHHs B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 09Kd, IEPUCKOI, (POTOAIAPAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA

4.1 | PaauoakTtuBHOCTH. Anba-, OeTa-, raMMa-u3nyueHus. Peakium ansa-u Oera-pacnaga

4.2 | Omnsitel Pezepdopnaa mo paccesuuto anbda-uactuil. [Inanerapnast Mmojens atoma

4.3 | Cocra aromHoro spa. M3oTombl

4.4 | Tlepuon nomypacmnajia aTOMHBIX sIEP

4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHHSI 3apsI0OBOTO U MACCOBOTO YHCET
Qu3suueckue s61eHUs 8 npupode. €CTECTBEHHBIH PaJMOaKTUBHBIN (HOH, KOCMUYECKUE

4.6 | nyuu, paAMOaKTUBHOE M3Iy4YCHHE MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHUBHBIX
W3ITyYeHU Ha OpraHu3M YeoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, WHANBUAYAJIbHBIH JTO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Vuebnuk: ®usnka 8 k1. : yueonuk / A.B. [1€pbimkun, A.W.MIBaHOB. — 4-€ U31.,CTEPEOTHII. —
M.: «IIpocemenue», 2024. — 256 c.:un..

METOINYECKHUE MATEPUAJIbBI IS YYUTEJIA

1. Yuebnuk: @Pusuka 8 k. : yueObnuk / A.B. Ilépeuukun, A.M.VBanoB. — 4-¢

m3a.,crepeorun. — M.: «IIpocBemenuey, 2024. — 256 c.:u..
2. H. B. ®wionosny «®Pusuka. 8 xmacc. Meromuueckoe rocodue» M3marenbCTBO:

«poda»

3. A. E. Mapon, E. A. Mapon «®uzuka. 8 kimacc. J[umakTU4ecKue MaTepHaIb»
NznarensctBO: «/Ipodar

4. A. E. Mapon, E. A. Mapon, C. B. Ilo3olickuii «®Pusuka. 7-9 xmnaccel. COOpHHUK
BONIPOCOB 1 3aa4» M3matenberBo: «/Ipodar

5. H. K. Xannanos, T. A. XannanoBa «®wusuka. 8 xnacc. Tecte» M3naTensctBo: «Ipodar

6. B.W. Jlykamuk. CoopHuk 3ana4 no ¢usuke. 7 — 9 xmaccel. — M.:  IIpocsemienue, 2010
—2012r.

7. O.N.I'pomueBa «KoHTpoOJIbHBIE U CAMOCTOSTENbHBIE PAa0OTHI 1O (hu3uKe» M3marenscTBo:
«poda»

8. I''H. CrenanoBa «COOpHHK 3a/a4 U BOMPOCOB MO ¢usuke. 5-9 xin.» - M3garenscTro:
CII6 «CrienmanbHas TuTEpaTypay

9. AIl. PeimkeBuu «®usuka. 3agaunuk. 9-11 kin.» - M3garensctBo: «podar

10. A.B.YeboTapeBa «Pusuka. 8 kiacc: Tectsl no gpusnke» — M3narenbcTBo: « IK3aMEeH»

11. Kabapauan O. @., OpnoB B. A. «®Pwusmuka. Tectbl. 7-9 kiaccbl» YueOH.-METOI.
nocobue. — M3natenscTBo: «/Ipoday

12. JleMOHCTpalMOHHBIN SKCIEPUMEHT IO (U3MKe B CpeaHel IIKoje: Mmocodue amst
yuutener / B. A.bypo, b.C.3Bopeikun, A.Il. KyssMun w©u ap.; mom  pen.
A. A. TlokpoBckoro. — 3-e usn., mepepad. — M.: « [IpocBemieHue»
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