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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl COCTaBlieHA HA OCHOBE
HOPMAaTHBHO-IIPaBOBBIX JOKYMEHTOB!
1. ®enepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29 nexadps
2012 roma Ne 273-®3 (c u3BMEHEHUSAMH U JOTOTHEHUSMHU )
2. denepanbHbli TOCYAAPCTBEHHBIM 0Opa30BaTENIbHBIA CTaHAAPT OCHOBHOIO OOIIEro
oOpa3oBaHUs, YTBEPKIAEHHBIA mNpuKkazoM MuHHcTepcTBa mpocBemeHuss PD ot
31.05.2021 Ne 287

3. ®enepanbHas oOpazoBareNbHas MporpaMmMa OCHOBHOTO 00I1IeT0 00pa30BaHus,
yTBEpKJIeHa ITpruka3zoM MuHuctepcTBa npocseiienus: Poccutickoit @eaepanuu ot 18
mas 2023 . Ne 370

4. TlocraHoBneHue I TaBHOTO rocyaapCTBEHHOIO CaHUTapHOro Bpaua Poccuiickoit
®epneparuu ot 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTapHO-31IHUIEMUOJIOTHUYECKHE
TpeOOBaHMSI K OpTraHU3AINUSIM BOCIIUTAHUS U 00yUYEHUS, OTJIbIXa U O3I0POBIICHUS JIETEH
Y MOJIOZICKU

5. Yueonsiii mnan MBOY BMO «IlepBomaiickasi cpeHsisi IIKoIay.

6. Pabouas mporpamma Bocmutanuss MBOY BMO «llepBomaiickass cpemHsisi IIKOIay,

yTBEpKAEHHAs NMpUKazoM gupekropa ot 28.08.2023 Ne 211

CopepxaHue nporpaMMbl IO (PU3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAay4YHOM IpaMOTHOCTU OOYYalOIIMXCS M OPraHU3alMI0 U3y4YeHHs] (PU3UKU Ha JEATEIbHOCTHOU
ocHoBe. B mporpamMmme 1o (u3MKE YUMUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro IpeaMera B
peanuzanuu TpedoBanuii GI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M METaNpeIMETHBIM
pe3yibTaTaM OOyuY€HHUs, a TaKXKE MEXKIPEIMETHBIE CBSI3W ECTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUS.

[Tporpamma no ¢u3uKe ycTaHaBIMBAET paclpelesieHne y4eOHOTro Marepualia 1Mo rojaam
oOyueHust (mo KjaccaMm), MpeayiaraeT IMPUMEPHYIO IOCJIEJ0BATEIbHOCTh W3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUSA IPEIMETHOIO COJEpKAHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUarOIUXCSl.

[Tporpamma o pusmke pa3padboraHa C HEIbI0 OKa3aHU METOINYECKON MOMOIIU YUUTEIIO
B CO31aHUU pabodel MporpaMMBbl 10 Y4eOHOMY MPEAMETY.

®dusuka sABIAETCA CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX YY€OHBIX IPEIMETOB,
MIOCKOJIBKY (DU3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHHM, U3y4aeMbIX XUMUEH,
Ouonoruei, actpoHoMHuel U (usndeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MPEAOCTaBIsieT HaumboJsiee sICHbIe OOpa3lbl MPUMEHEHHS HaydyHOTO METona
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 IIaBHBIX 3a7a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType 0OIIero o0pa3oBaHUs
COCTOUT B (OPMUPOBAHUM ECTECTBEHHOHAYUYHOM TIpPaMOTHOCTM M HMHTEpeca K Hayke Yy
oOyyJarommxcs.

N3yuyenune ¢u3znkun Ha 0a30BOM YpOBHE NpPEANOaraeT OBJAJCHHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb:

o HAy4YHO OOBSCHATH SBIICHHUS,
o OLICHMBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOTO HCCIIEA0BAHNUS;



o WHTEPHPETUPOBATH JTAHHBIE W HUCIIOJIb30BATh HAYYHBIE JOKA3aTENbCTBA IS MOJIYYCHUS
BBIBOJIOB.

[lenu uzydenuss PU3UKU Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs OINpEIETICHbI B
Konnenmuu npenojgaBanust yueoHoro npeamera «dusnkay B 00pa3zoBaTelbHBIX OpPraHU3alMsIX
Poccuiickoit ®enepaiivu, peaqu3ylONMX OCHOBHBIE 00Ie00pa3oBaTelbHbIC MPOrPAMMBI,
yTBepkAEHHON pemeHuemM Komnerunm MunucrepcrBa npocseiieHus Poccuiickon denepannu
(mpotoxoi ot 3 aexadbpst 2019 r. Ne [1K4BH).

Heaun ndyyenuss Gusnuku:

o npuoOpeTeHNe HHTEpeca U CTPEMIICHHUS O0yUaloluXcs K HAyYHOMY HM3Y4YEHHIO TPUPOJIBI,
pa3BUTHE UX UHTEIJICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHUM O HAyyHOM MeETOAe IMOo3HaHus U  (opMmHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

J dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa HU3Y4YEHHs OCHOB CTPOCHUS
Matepuy U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

o (¢opMupoBaHUE MPEJCTABICHUN O PONM (DU3MKU 7S Pa3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

o pa3BUTHE TNIPEACTAaBICHUA O BO3MOXHBIX cdepax Oyayuieil mnpodecCuoHaTbHON

JCSITENFHOCTH, CBS3aHHONW C (U3HMKOW, MOJrOTOBKA K JalbHEHWIIEMY OOYYCHHIO B OITOM
HaIIPABJICHUH.

JlocTikeHre TUX IeNie mporpaMmMbl 1o (hM3MKE Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHUS
oOecrieuynBaeTCs perieHNEM CIECTYIONUX 3a1a4:

o npUOOpETEHNE 3HAHUU O TUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

o npUOOpEeTeHNEe YMEHHUM OMUCHIBATh U OOBSICHATH (PU3UUYECKUE SBJICHUS C UCIOJIb30BAHUEM
ITOJTyYEHHBIX 3HAHUM;

o OCBOEHHE METOJOB PEIICHUS NPOCTEMIIMX PACYETHBIX 3a7a4 C HCIOJIb30BaHUEM
(U3HYECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

o pa3BUTHE YMEHUI HaOII0AaTh NPUPOIHBIE SIBJICHUS U BBIIOJIHATh OIBITHI, Ja00OPAaTOPHBIE
paboTHI U SKCIIEPUMEHTAIBHBIE HCCIEA0BAHNUS C UCTIOIB30BAaHIUEM U3MEPUTEIBHBIX IPHOOPOB;

o OCBOCHHME NPUEMOB padbOThl ¢ HHPoOpMauuenr (U3HUECKOTO COAEpkKaHUS, BKIHOYAsS

WHPOPMAIIMI0O O COBPEMEHHBIX OCTIKEHUSIX (U3UKH, aHAIN3 W KPUTHYECKOE OICHHBAHHE
uHbOopMaIINH;

o 3HAKOMCTBO €O cepamu mpodecCHOHaTbHOM AESITENIbHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha wmsyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
otBoaMTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B Hezento), B 8 kitacce — 68 yacos (2 yaca
B HEJIENI0), B 9 KJj1acce — 102 yaca (3 gaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPa.

@u3nka — Hayka O mnpupoie. SBieHus Npuponabl. PU3MYECKHUE SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenUuuHBL. M3Mmepenue ¢uznueckux BenuuuH. DuU3nyeckue MpUOOpHI.
[TorpemHocTh 3MepeHnil. MexyHapoaHasi cucTemMa eIMHULL.

Kak ¢usmka u apyrue eCTeCTBEHHBIE HAYKH M3Yy4aroT Mpupoay. EcTecTBeHHOHAYUYHBIN METO
MO3HAHUS: HAOIIO/ICHHE, TOCTAHOBKA HAYYHOI'O0 BOIMPOCA, BBIABUKEHUE TUIIOTE3, IKCIIEPUMEHT
M0 MPOBEPKE TUMOTE3, 00bICHEHUE HAOII01aeMoro siBiaeHus. Onucanue GU3NYECKUX SIBICHUN
C IOMOILBI MOJENEN.

Hemoncmpayuu.

1. Mexanuyeckue, TeIOBbIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusndeckue MnpuOOpsl U MPOIEAypa MPAMBIX U3MEPEHUN aHAJOTOBBIM M IUGPOBBIM
IPpUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenune 1EHbl IeTICHUS IIKaIbl U3MEPUTEIHLHOTO TPUOOpa.

2. N3mepenue paccTosiHUMN.

3. N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TETa.

4. Ornpenenenue pa3MepoB MajbIX TEI.

5. W3mepenue temmepaTypbl IpU MOMOIIU >KUIAKOCTHOTO TEPMOMETpa U JaTyuKa
TEMIEPATYPHI.

6. IlpoBeneHue wuccieoBaHUs 1O MPOBEPKE THUIIOTE3bl: JAJbHOCTh MOJETA IIAPHKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Pa3znen 2. IlepBoHavyasnbHble CBEJACHUSI 0 CTPOCHMH BeleCcTBA.

CrpoeHune BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEILECTBA.

JBmwxenne yactul BemiecTBa. CBSI3b CKOPOCTH JABUKEHHS YacTUL C TeMIEpaTypowu.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBue dYacTHil BEHIECTBA: MPUTSIKECHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHHUE Ia30B, )KUJAKOCTEN U TBEPABIX (KPUCTAIUITMYECKHUX )
Ten. B3auMoOCBA3p MEXAy CBOMCTBAMM BEUIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX M HX
aTOMHOMOJIEKYJIAPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

L Hab6nronenne OpoyHOBCKOTO JIBU>KEHHSI.

2. Habmronenune nuddysun.

3. HaOnronenue sBieHUM, OOBSCHAIONIUXCS MNPUTSHKEHUEM WIM OTTAJIKWBAaHUEM YaCTHIL
BEIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka 1uaMeTpa aToMa METOZIOM PSJIOB (C UCTIONb30BaHueM (pororpaduii).

2. OnbITH 110 HAOJIO/IEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYIKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. JIBuskeHHe U B3aUMO/IeliCTBHE TeJl.
Mexanudeckoe JBH)KeHHUE. PaBHOMEpHOE M HepaBHOMEpHoe ABMkeHHe. CkopocTh. Cpeanss
CKOpPOCTh TP HEPABHOMEPHOM JIBMKEHUU. PacyéT myTr 1 BpeMEeHU JBHXKEHUS.



SBneHne nHepUUK. 3aKOH UHEPLMHU. B3aumMopaeiicTBre Tell KaKk MpUYrMHA U3MEHEHUs CKOPOCTHU
JBIKeHUs Ten. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocTs BemecTBa. CBsA3b MIIOTHOCTH C
KOJMYECTBOM MOJIEKYJI B €/IMHULIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTuka B3aumojaenctsus ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBbl C MOMOIIBID JWHAMOMETpA. SIBIIEHHE TATOTEHUA M cuia TskecTH. Cuna TSKECTH Ha
npyrux mianerax. Bec tema. Hesecomocts. CriokeHne cuil, HapaBJIEHHBIX IO OAHOUW MPSAMOM.
PaBHoxeicTByromas cuin. Cuia TpeHus. TpeHue CKOJIbKEHUS U TPEHHE NOKOsA. TpeHue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. Hab6nronenne MexaHMuecKoro JIBHKEHHS TETa.

2. N3mepenne cKOpoCTH NPSIMOJIMHENHOTO ABHUKEHUS.

3. Habntoienue siBieHNUs HHEPLHH.

4. Habmtoienne n3mMeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TEII.

5. CpaBHEHHE Macc 110 B3aUMOJIEHCTBHIO TEJL.

6. CroxeHne CHl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnsie pabomol u onvimol.

1. OrnpeneneHue CKOPOCTH PAaBHOMEPHOrO JBWXKEHHUS (IIapuKa B KUIAKOCTH, MOJEIU
AIIEKTPUYECKOT0 aBTOMOOMIIS U TakK Jiajee).

2. Onpenenenue cpelHeld CKOPOCTH CKOJBXEHUS OpycKa WM IIapuKa IO HAKIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, JNEMOHCTPUPYIOIIME 3aBHUCHUMOCTb pacTshKeHHS (Iedopmaiiuu) MpyKUHBI OT
MIPUJIOKEHHOMN CHUJIBI.

S. OnpITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHUS OT Beca Tejla U

XapakTepa CONMPUKACAIOIINUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenne. CriocoObl yMEHBIIICHHUS] M YBEJIMUYEHHsS naBieHus. JlaBneHue raza. 3aBUCUMOCTh
JIaBJICHUS Ta3a OT 00bEMa, TemnepaTypsl. [lepenava naBiaeHus TBEPABIMU TEJIAMH, KUJIKOCTSIMU
u razamu. 3akoH Ilackans. IlHeBMaTHUeCcKHEe MallMHBI. 3aBUCHMOCTD JABJICHUS KMIKOCTH OT
ryOunbl.  ['mapoctatmdeckuit  mapajgokc. CooOmaromuecss cocynbl. [ 'uapaBiuyeckue
MEXaHU3MBbI.

Atmochepa 3emnu u atMmocepHoe pamieHue. I[IpuuMHBI CyIIECTBOBAHMS BO3AYIIHOU
o6omouku 3emiu. OmbiT Toppuuemmn. M3mepenne aTtmMochepHOro naBiieHUs. 3aBUCHUMOCTh
aTMOC(EpHOT0 JaBJICHUS OT BBICOTHI HaJ ypoBHEeM Mops. [lpubopsl mais H3MEpeHUS
aTMOC(EPHOTO JIaBIICHUS.

JelicTBue KUJIKOCTH W ra3a Ha NOTPYKEHHOE B HUX Teno. BeliTanmkuparomias (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue Ten. Bo3nyxonnaBanue.

Hemoncmpayuu.

. 3aBHCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHL.

[Tepenaua naBieHUs: KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst CoOCy/ibl.

I'mppasinueckuii mpecc.

[IposiBienue nercTBUst aTMOCHEPHOTO JABJICHHUS.

3aBHCUMOCTh BBITAJIKMBAIOIICH CUIIBI OT 00bEMA MOTPYKEHHOW YaCTH TeJla U TJIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBhITaTIKMBAKOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
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8. VYcnoBue T1uIaBaHusS TeN: IUIAaBaHWE WM TOTPYKEHUE Tl B 3aBUCHUMOCTH  OT
COOTHOIIIECHHUSI TUIOTHOCTEU TeJa U AKUJKOCTH.
Jlabopamopnsie pabomol u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMaA MOrpyKEHHOW B JKUJKOCTb
YacTH Tena.

2. OmnpeneneHue BBITAIKUBAONIEH CHIIbL, JEWCTBYIOIIEH Ha TEJO, IOrPYKEHHOE B
AKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJIBI, ACHCTBYIOIIEN HA TEIO B KUIAKOCTH,
OT MaccChl TeJla.

4. OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIbI, ACHCTBYIOIIECH Ha

TENO B XHUJAKOCTH, OT 00BbEMa MOrPYyKEHHON B KUJIKOCTh 4YacTU Tella U OT IUIOTHOCTU
AKUIKOCTH.

5.  KoscTtpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKA M OINpEICICHHE €€
IPy30I10ABEMHOCTH.

Pa3zgeua S. PaboTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTbie MeXaHM3MBI: pbluar, OJOK, HAaKJIOHHAas IUIOCKOCTh. I[IpaBuio paBHOBecusi pblyara.
[IpumeHeHue mnpaBuiia paBHOBECHS! pblyara K OJOKy. «3onoroe npaBuiio» mexanuku. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanndeckast sHeprus. Kunerndeckas M morteHuManbHas sHeprus. IlpeBpaieHue oaHoro
BUJIa MEXaHUYECKON PHEPIUU B IpYrol. 3aKOH COXPAHEHUSI YHEPIUHU B MEXaHUKE.

Hemoncmpauuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenne pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM JBHKEHUU Tela 1O
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuid paBHOBECUS pblyara.

3. N3zmepenue KIIJ[ HakJIOHHOW MIIOCKOCTH.

4. N3ydenne 3akoHa COXpaHEHHSI MEXaHUYECKOU SHEPTHUHU.

8 KJIACC

Pa3znesn 6. TeruioBble ABJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON Teopuu CTpOEeHUsl BellecTBa. Macca u
pasMepbl aTOMOB ¥ MOJIEKYJI. OTBIThI, HOATBEPKIAIOIINE OCHOBHBIE MOJOKEHHUS MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPHH.

Mogenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOr0 COCTOSHUN BemlecTBa. Kpucrammuyeckue u
amopdubie Tena. OOBICHEHHWE CBOMCTB Ta30B, JKUJIKOCTEHM W TBEPABIX TEl Ha OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMayMBaHUE W KalWUIAPHBIC SIBICHUA.
TeroBoe paclIMpeHue U coKaTue.

Temneparypa. CBsI3b TeMIEPATYPbI CO CKOPOCTHIO TETUIOBOTO JIBUKEHUS YacTull. BHyTpeHHsIs
sHeprusa. CrocoObl U3MEHEHUsI BHYTPEHHEH PHEPruu: TEIUIoNepeaadya U COBEpIICHHE padoThl.
Buel Tenonepenadn: TENIONPOBOAHOCTD, KOHBEKIIUS, U3TyYECHUE.

KonmdectBo TemoTel. YnaenbHas TEIIOEMKOCTh BeEIIeCTBa. 1eMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oaianca. [lnmaBnenne m oTBepeBaHNE KPUCTALTUICCKUAX
BEIECTB. YJelbHAas TemioTa IuiaBieHus. IlapooOpa3oBanue u koHzaeHcauus. McmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpaTypbl KHUIEHUS OT
aTMOC(EpHOro J1aBJICHUSI.



BrnaxxnocTts Bo31yXa.

OHeprust TOIIMBA. Y AeNIbHAS TEIIOTa CTOPAHMUSL.

[TpuHiuner padotsl TeruioBbix asurateneil KI1/{ termmoBoro asuratens. TennoBele TBUraTenu
Y 3alI1Ta OKPYKAIOILIEH CPEbI.

3aKOH COXPAHEHUS U MPEBPAILLECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

Habmronenune 6poyHOBCKOTO JIBUKEHUS.

Habmonenune nuddysun.

HabGnronenue siBneHuit cMaurBaHus U KaWUISIPHBIX SIBJICHUH.

HaGnronenue TemioBoro pacuupeHus Te.

N3menenue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBaHUU UJTU OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeEMIIEPaTyphl.

Bunbl Tenonepenaym.

OxnaxkieHue Ipy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiieHH padOThl BHEIIHUMHU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BELIECTB.

HabGntonenue kunenus.

Hab6nronenue noctosiHCTBA TeMIepaTyphl PHU MJIaBJICHUU.

13. Monenu TENJIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomel u onvimol.
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1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

2. OMnBITH TTO BRIPAIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOM COJIM WIIH caxapa.

3. OnbITH 110 HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEll.

4. Omnpenenenue gaBiIeHUS BO3yXa B OaNIOHE IIMPHUIIA.

5. OnbITHl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIICHHS BO3AyXa OT €ro o0néMa u
HarpeBaHus WIN OXJIaXKICHUSI.

6. [IpoBepka rumore3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7.  HalGmtoneHue M3MEHEHHsSI BHYTPEHHEW SHEpPruu Tejla B pe3ylibTaTe TeIuionepenadyud u
pabOThI BHEITHUX CHII.

8.  HccnenoBaHue siBJEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U TOpsiueid BOJIBI.

9. Omnpenenenre KOJUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION MPHU TEINIOOOMEHE C HATPETHIM

METAJTUYECKUM ITUITUHIPOM.
10. Omnpenenenne y1eabHON TEINIOEMKOCTH BEUIECTBA.

11. HccnenoBaHue mpoliecca UCIapeHusl.

12. OmnpeneneHue OTHOCUTEIBLHON BIAXKHOCTH BO3TyXa.

13. OmnpeneneHue yJ1eabHON TEIJIOTHI IJIABJICHUS JIbJA.

Pa3znen 7. DaekTpuyecKkue U MATHUTHBIE SIBJICHUSI.

Onextpusanus Ten. J[Ba poja SIEKTPUYECKUX 3apsAaoB. B3zanMopeicTBue 3apspKEHHBIX TeE.
3akon KyroHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJT OT BEIMYUHBI 3apsS0B U
PACCTOSIHHSI MEXTy TCIIAMH).

DnexTpudeckoe Tmosie. Hampsok€HHOCTh AIEKTPUYECKOTO TMMosl. [IpWHIMI  CyNeprio3uIum
AJIEKTPUYECKUX ITOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTApHBIN deKkTpuueckuit 3apsaa. CTpoeHue aToma.
[TpoBOAHUKH M TUAJICKTPHUKU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsiia.



ONEeKTpUYEeCKUd TOK. YCIIOBHSA CYIIECTBOBAHMS JJIEKTPUYECKOro ToKa. VcTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUUYECKOro TOKa (TEIIOBOE, XUMHYECKOE, MArHUTHOE).
DIIEKTPUUYECKUN TOK B JKUAKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia Toka. DiekTpudyeckoe HanpskeHrne. ConpoTUBIEHUE POBOIHUKA.
VY enpHOE CONpOTUBJIEHUE BellecTBa. 3akoH Oma g ydactka uenu. [locnepoBarenbHoe u
MapajlyIeTIbHOE COCAMHEHUE TTPOBOTHUKOB.

Pabota u MOUTHOCTH 3eKTpUuYecKkoro Toka. 3akoH [[xoyns—JleHna. DnexkTpuyeckue 1enud u
NOTPEeOUTENH INEKTPUUYECKOM 3Hepruu B ObITY. KOpoTKoe 3aMbIKaHUe.

[TocTosiHHBIE MarHuThl. B3aumoneicTBHE MOCTOSHHBIX MArHUTOB. MAarHuTHOe TIOJIE.
MarnutHoe noJie 3eMJIM U €ro 3Ha4eHue IJis KUM3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe
TI0JIE BJIEKTPUYECKOro ToKa. [[puMeHeHre 31eKTpOMAarHuToOB B TEXHUKE. J|eliCTBUE MAarHUTHOTO
MoJisi Ha MPOBOJHUK C TOKOM. OJEKTPOJBUTaTEIb IOCTOSIHHOTO TOKa. lcnonbs3oBaHue
ANEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apazgess.  SIBieHue  3JMeKTpoMarHuTHOW — uHAyKuuu.  IlpaBwiio  Jlenna.
Onektporenepatop. CrnocoObl TONYYEHUS DJJIEKTPUYECKOW HSHEPrud. IJIEKTPOCTAHLIUM Ha
BO300HOBJIIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DIIeKTpU3aLHNS TEIl.

JIBa pojia 3IEKTPUUYECKUX 3aps0B U B3AMMOJICUCTBUE 3aPSIKEHHBIX TEJ.

YCTpOUCTBO U IENCTBUE JIEKTPOCKOTIA.

DIIeKTpOCTaTHYECKast HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MoaennpoBaHye CUIIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.

HcTouHMKM TOCTOSIHHOTO TOKA.

JIeNCTBUSA DNEKTPUYECKOTO TOKA.

DIIEKTPUYECKHAMN TOK B KUJKOCTH.

["a3oBbIi pa3psia.

N3mepenue cuiibl TOKa aMIEPMETPOM.

N3Mepenue 3eKTpuYeCcKOTro HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 mara3uH COnpoTUBIICHUM.

B3anmoseiicTBrEe MOCTOSHHBIX MarHUTOB.

MopaenrpoBaHuEe HEBO3MOKHOCTHU Pa3eJICHUs MOJHOCOB MAarHUTA.

17.  MoaenupoBaHKE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmnwIiT Opcrena.

19. MarnutHoe 1ojie ToKa. DIEeKTPOMAarHHmT.

20. ]JleiicTBME MarHMTHOI'O MOJIS HA MMPOBOJIHUK C TOKOM.

21. DaexTpoJBHrareib NOCTOSHHOIO TOKA.

22. HccnenoBaHue SIBICHUS 3JEKTPOMArHUTHON MHIYKIIUU.

23.  OmnsbiTel @apanes.

24. 3aBHCUMOCTbH HAIPABJICHUA UHIYKIIMOHHOIO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

25.  DneKTporeHepaTrop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.
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1. OMnbITH 110 HAOTIOICHUIO JICKTPU3AIIMH TEJl MHAYKITUCH U IPU COMIPUKOCHOBECHHH.
2.  HccrnenoBanue ACHCTBUS AICKTPUUESCKOTO TOJIS HA IPOBOJHUKH U JTUIJICKTPHKH.
3. CoOopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.

4.  N3mepeHue u peryJIUpoBaHHUE CHIIBI TOKA.



5. N3mepenue u peryampoBaHue HANPSKEHUS.

6. UccienoBaHue 3aBUCMMOCTH CWJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHHUS
PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OnbITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AJIEKTPUUECKOTO CONPOTUBIICHHS POBOAHUKA
OT €ro JIMHBI, TUIOLIAAN MONEPEYHOT0 CEUEHUS U MaTepuaa.

8.  IlpoBepka mpaBuiia CIIOKEHUS! HANPSHKEHUN MPU MOCIEAOBATEIbHOM COECIUHEHUU JIBYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia AJis CUJIbI TOKA IIPU NMApalIeIbHOM COCIMHEHUU PE3UCTOPOB.

10. Ormpenenenue paboOThI NEKTPUIYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOp.

11. OmnpenesieHrE MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMOUN HA pE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOUYKY, OT HANpPsHKEHUS Ha
HEW.

13. Omnpenenenue KIIJ[ nHarpeBatens.

14. HccienoBaHre MarHUTHOTO B3aMMOAEHUCTBUSA MOCTOSTHHBIX MATHUTOB.

15. W3ydyeHue MAarHUTHOrO TOJS TMOCTOSIHHBIX MAarHUTOB NP UX OOBEIUHEHUU U
pa3/ieICHUH.

16. VccnenoBaHue JeHCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKAa M HAIllpaBJICHUs TOKA B KaTYIIIKE.

18. HM3ydeHue neiicTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3ydeHue pabOoThl ANEKTPOIBUTATEINS.

20. UMsmepenue KII/] anexTpoaBuraTebHON yCTAaHOBKH.

21. OmnbITEl 1O HUCCIEAOBAHUIO SIBICHUS BJIEKTPOMAarHUTHOW WHAYKIUU: HCCIEI0BaHUE

W3MEHEHUM 3HAYCHUs U HalPaBJIEHUs MHAYKIMOHHOIO TOKA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJeHHUA.

MexaHnnueckoe aABWKeHHE. MarepuanbHas Touyka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXAHUYECKOTO JIBMKEHUs. PaBHOMEpHOe mpsMoiuHEWHoe JBHKeHue. HepaBHOMepHOe
npsIMOJIMHEHOe ABMKeHUe. CpelqHsss U MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUKCHHHU.

Yckopenune. PaBHOyCcKkOpeHHOE mpsMoiuHEitHOe nBrkeHne. CBoOomHoe mazeHue. OmbIThI
lNanunest.

PaBHomepHOe nBMKEeHHE MO OKpyx)HOCTU. llepuon u uvactora oOpaimenus. JlunelHas u
yrJioBas CKOpocTu. LleHTpocTpeMUuTenbHOe yCKOPEHUE.

Ilepseiit 3akoH Hprorona. Bropoir 3akoH Hprotona. Tperuii 3akoH Hprorona. IlpunHiun
CyNEepIO3ULIAM CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUSI CKOJIbXKEHUS, CHila TPEHUS TOKOS,
JIpyTUE BUIbI TPCHUSI.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOMHOrO mnajeHus. JBrkeHue
riaHeT Bokpyr Connua. [lepBas kocMuueckas ckopoctb. HeBeCOMOCTb U Meperpy3KH.
PaBHoBecue matepuanbHOM Toukn. AOCOMIOTHO TBEpIOe Teno. PaBHoBecue TBEpIOro tenma c
3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LIeHTp TsbxecTu.

Nmnynec Tena. M3meHenue wumiynbca. MMIOynbc CUIbl. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeaktuBHOE NBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTb. PaboTa cui TsxkecTd, ynpyroctu, Tpenus. CBsi3b SHEPrUu
u pabotel. [loTeHumanbHasi SHEpPrus Teia, MOAHATOTO HAJ TOBEPXHOCTHIO 3EMJIU.



[lorennuanbeHass dHeprust cxarod npyxuHbl. KuHetmueckas osHeprus. Teopema o
KUHETUYECKOU SHEPruu. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

Jemoncmpayuu.

1. Habnronenne MexaHMuecKoro IBUKEHHSI TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE MyTE€l W TPACKTOPUM ABWKEHUA OJHOTO U TOrO K€ Tela OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

3. N3Mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIMHEHOTO IBUKECHUS.

4. HccnenoBanre npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HabGnronenue ABM>XeHUS Tela Mo OKPYKHOCTH.

6. HaGnronenne MexaHuyeckux SIBICHUHM, MPOUCXOSAIINX B cUCTeMe oTcuéTa «Tenexka
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHHM OTHOCHUTENIbHO KaOnuHeTa (PU3UKH.

7. 3aBHCUMOCTh YCKOPEHHMS TeJla OT MacChl Teja U JSUCTBYIOIIEH Ha HETO CHUIIBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHH TEII.

9. N3meHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenmaya uMIryabca py B3aUMOJEHCTBUU TE.

11. TlpeobOpa3oBaHus YHEPTUU NIPU B3aUMOJEHCTBUU TEN.

12. CoxpaHeHHE UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue uMITyJibca MpU aOCOIIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmioneHne peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHE MEXaHMYECKON SHEPIUH IIPH CBOOOIHOM A ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOM SHEPIUM IPH JBHKEHUN Tena I0J JEUCTBUEM IIPYKUHBI.
Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBanue TtpakTa jid pa3roHa W JAJbHEUIIEr0 PaBHOMEPHOTO JIBUYKCHUS
[IApHUKA UJIN TEJIEKKHU.

2. OrnpeneneHue CpelHEl CKOPOCTH CKOJBXKEHUSI Opycka WIM JABUWKEHHS IIapuKa [0
HAKJOHHOM MJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHMS Tela NpPU PAaBHOYCKOPEHHOM JIBMKEHUM TIO HAKIIOHHOU
IIOCKOCTH.

4. UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JBUXKEHHH 0O€3
HA4YaJIbHOW CKOPOCTH.

5. [IpoBepka TUMOTE3bI: €CIU IIPU PABHOYCKOPEHHOM JBKCHHHM 0€3 HayajdbHOW CKOPOCTH

IMYTH OTHOCATCA KaK pPsAn HEUYETHBIX qUCCJI, TO COOTBCTCTBYHOINUC ITPOMCIKYTKH BPCMCHHU
OJMHAaKOBBEI.

6. UccrnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JABJICHUSI.

7. Onpeneneaue kodpdureHTa TPECHUS CKOJIbKCHHS.

8.  Omnpenenenue ECTKOCTU MPYKHUHBI.

9. Onpenenenne pabOTHl CWIBI TPEHUS TP PABHOMEPHOM JBMKCHUU Tela 1O

TOPU30HTAIBHON TOBEPXHOCTH.

10. Omnpenenenrie pabOThl CUJIBI YOPYrOCTH NPU MOABEME Tpy3a € HUCHOIb30BAaHUEM
HETOJIBU>KHOTO U TIOJIBUKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS SHEPTHUH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebarensnoe nBmwkenre. OCHOBHBIE XapaKTEPUCTHUKK KojJeOaHW: MEepuoj, 4YacToTa,
aMIiuTyga. MaremaTU4ecKuil W TpYKUHHBIA MasTHUKU. lIpeBpalieHue >sHEprud mpu
K0JIe0aTEIHbHOM JIBUKEHUH.



3aryxatomue koJjeOaHusi. BriHyXneHHbIe KoneOaHus. Pe3onanc. MexaHW4YecKWe BOJIHBI.
CBolicTBa MeEXaHMUYECKUX BOJH. [IpoosibHBIE U TTONIEpEeYHbIE BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH
€€ pacnpocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPAOM TeJE, CECMUYECKHUE BOITHBI.

3ByK. 'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk U yabTpa3ByK.
Hemoncmpayuu.

1. Hab6nronenue xonedanuii Te1 Mo AEMCTBUEM CUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HabGnronenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCA.

4. PacnipocTpaneHnue npoioiabHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

5. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTHYeCKOro MasTHHKA.

2. Omnpenenenre 4acTOThl U Meproia KoneOaHuil MPyKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTM NEpHOJA KOJIEOAHWMM MOJBEIIEHHOIO K HUTU Tpy3a OT
JUTUHBI HUTH.

4. WccnenoBanre 3aBUCUMOCTH MEpHOAa KOJIEOAHMM NPYXKUHHOTO MAasTHHUKA OT MAacChl
rpy3a.

5. [IpoBepka HE3aBUCUMOCTH NEpHOJia KojieOaHUM rpy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD MEPUOA KOJIEOAaHUN MPY>KUHHOTO MAasTHUKA
OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO M CHHUS.

Pazges 10. D1eKTPOMATrHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHUTHOE TMOJI€. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[lxana »1eKTPOMArHUTHBIX BOJH. Mcmosib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
CBSI3U.

DJIeKTpOMarHuTHasa npupoaa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBOICTBA DJIEKTPOMATrHUTHBIX BOJIH.

2. BomnHoBbIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3yuenune cBONCTB AEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas wmopgenp cBera. HMcrounumkum cBera. lIpamMonvMHENHOE pacnpOCTpPAHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.
[Ipenomnenue cera. 3akoH mpesiomieHus cBeta. [lolHOe BHYTpeHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

JIunza. Xox nyuei B nuH3e. Ontuueckas cucteMa ¢oToanmnapara, MUKPOCKONAa U TEJIeCKOMa.
['na3 kak onTuyeckas cucteMa. bin3opykocTh U JabHO30PKOCTb.

Paznoxxenune Genoro cera B crnekTp. OnbiTel HbioToHa. CnokeHUE CHEKTPabHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

. [IpssMonrHEHOE pacipOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.
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5. OnTHYeCcKUi CBETOBOI.

6.  Xop ydeit B coOuparolei JuH3e.

7. XO0J Iy4yer B pacCeUBAIOIIEH JIMH3E.

8. [Tonydenne n300pakeHU ¢ MOMOIIIBIO JINH3.

9. [Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenb riaza.

11. Pa3znoxxeHue G€NOro CBeTa B CHEKTP.

12.  TlomyueHue Oenoro cBeTa MpHU CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomel u onvimol.

1.  HccnenoBanue 3aBUCHMOCTH yTila OTPaXXEHHs] CBETOBOTO JIy4a OT yrJja MaJeHHUs.

2.  H3ydeHue xapakTepUCTHK M300pa’keHUs IpeIMeTa B INIOCKOM 3epKalie.

3.  HccrienoBaHue 3aBUCUMOCTH yIJla IPEJOMIJIEHHMS CBETOBOIO Jyda OT yIJla NAJCHHUS Ha
I'PaHHULIE «BO3YyX—CTEKIIOM.

4. [Tomyuenune n300paXkeHN ¢ TOMOIIBIO COOMPAFOIICH JIMH3HI.

5. Onpenenenue POKyCHOTO pacCTOSTHUS U ONITUYECKON CUIIbI COOMpPAIOIEH JTUH3BI.

6. OnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OnpITbl 1O BOCHPUSTHIO IIBE€TAa MPEAMETOB NPHU HX HAOIIOJEHUU 4Yepe3 LIBETOBbIE
(GUIBTPBHL.

Paznen 12. KBaHTOBBIC SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Moaenb aroma bopa. Mcnyckanue u
norJionieHrue ceeta aromoM. KBaHThl. JInHeYaTble CIEKTPHI.

PagunoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usnyuyeHus. CtpoeHre aroMHoro sapa. Hyknonnas
MoJenb atomHoro sigpa. M3orombl. PaamoaxktuBHble npeBpamenus. llepuon mnomypacmnana
aTOMHBIX sJIEP.

AnepHble peakuuu. 3aKOHbI COXPAHEHMS 3apsAJOBOrO M MAacCOBOTO YHMCEN. DHEPrusi CBs3U
aToMHbIX saep. CBsi3b Macchl W sHepruu. Peaknuu cuHTe3a W AeneHus saep. McTouyHHMKM
sHepruu ConHIa U 3BE3NI.

SnepHas sHepreTuka. J[elcTBus paguoOakTUBHBIX U31y4Y€HUHN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CnexTpbl U3ITy4eHUS U MOTJIOMIEHHUS.

2. CnexTpbl pa3Iu4HbIX ra3oB.

3. CnekTp Bogopo/a.

4. Habmtoienue TpekoB B kamepe Buiibcona.

5. PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUYCHUH.

6. Perucrtpanus uznydeHus NpupoIHbIX MUHEPAJIOB U IPOJLYKTOB.
Jlabopamopnsie pabomel u onvimol.

1. Habmtoienue CrtomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.
2. HccnenoBanre TPEKOB: HM3MEPEHHE HHEPrUM YacTULBl MO TOPMO3HOMY IyTH (1O
doTorpadusm).

3. N3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOpPHTEIBLHO-00001IAOIMIA MOXYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINK MOAYNIh TMpEAHA3HAYEH ISl CHCTEMAaTH3allud U O000O0IIeHUs
NPEIMETHOTO COJACP)KAHUS U OMBITA JIEATEIBHOCTH, MPUOOPETEHHOTO MPU HM3YyUYEHUU BCETO
Kypca (QU3WKH, a TakkKe ISl MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY II0
busuke 111 00yJaronuxcs, BRIOPABIIUX 3TOT YYCOHBIH MPEIMET.

[Ipn “3yueHnr TaHHOTO MOMYJS PEATU3yIOTCS U CUCTEMAaTU3UPYIOTCS BHJIBI IEATEILHOCTH, Ha
OCHOBE KOTOPBIX OOecleyrBaeTcsi JOCTHKEHHE MPEeIMETHBIX M  MEeTalpeIMEeTHBIX



IUIAHUPYEMBIX PE3yJIbTaTOB OOyudeHus, (OpPMHUPYETCS €CTECTBEHHOHAyuYHasi TPaMOTHOCTB:
OCBOCHHME HAYYHBIX METOJOB MCCIICIOBAHUS SIBICHUI NPHUPOABI W TEXHUKH, OBJIAJCHUE
YMEHUSAMH OOBSCHATh (PU3MUECKUE SIBJICHUS, IPUMEHSISI OJYyYEHHbIE 3HAHUA, PEIlaTh 3a/1a4H,
B TOM YHCJI€ KAYECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMNIMANBHO AEATEIBLHOCTHBIM XapaKTep AAHHOTO pasjieia peaju3yeTcs 3a CYET TOro, 4To
oOy4aronyecs: BhIMOJIHAIOT 3a/1aHKs], B KOTOPBIX UM IpeaiaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUM pPacClO3HABaTh U HAYYHO OOBSACHATH (PU3UUYECKUE SIBICHUS B
OKpY’KarolIel MPUPOJIE U MOBCEAHEBHON KU3HU;

WCIOJIb30BaTh HAy4YHbIE METOJbl HCCIEAOBaHUS (U3MYECKUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKH TMIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BHIBOJIOB;

OOBSICHATh Hay4YHBbICE OCHOBBI HamOoOJiee BaXXHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTHYECKOTO HCIOJIb30BaHUSA PA3JIMUYHBIX HCTOYHHKOB SHEPIMU HA OCHOBE
3aKOHA MMPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU0B SHEPIHH.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue pu3mku Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs HAIIPABJICHO HA JOCTUKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

B pesynaprate wusydenus GU3NKA Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs Y
oOyyarorerocst 0y1yT chOpMUPOBAHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpuoTHYECKOr0 BOCIIUTAHUSA:

o IIPOSIBJICHUE HHTEpEcCa K HCTOPUM W COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
buznuecKkon HayKu;

o HEHHOCTHOE OTHOUICHHE K TOCTUKEHUSIM POCCHICKUX yUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

o TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJEHHHM OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUHN PU3UKU;

o OCO3HAHHE Ba)KHOCTU MOPAIbHO-ITUYECKUX MPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

. BOCIIPUSITHE OICTETUYECKUMX KauecTB (U3MUECKOW HayKu: €€ TapMOHHYHOIO

IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

o OCO3HAHME [IEHHOCTH (PU3NYECKON HAyKW KaK MOIIIHOI'O MHCTPYMEHTA MO3HAHUS MUpa,
OCHOBBI Pa3BUTHUSA TEXHOJOIUH, BAXKHEUIIIEN COCTABIIAIONIEH KYJIBTYPHI;

o pa3BUTHE  HAy4yHOM  JI0OO3HATENILHOCTH, HWHTEpeca K  HCCIEA0BATENbCKOU
NEeATEIIbHOCTH;

5) dopmupoBanus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0J1ar0MOJIyYus:

o OCO3HAaHHME IIEHHOCTHU 0€30I1acCHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TNIpaBWJI O€30MAaCHOrO0 TIOBEJCHMS Ha TpaHCIOpTe, Ha Joporax, ¢
AIIEKTPUUECKUM U TETUIOBBIM 000pYOBaHUEM B JOMAIIHUX YCIOBUSX;

o c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, NMPHU3HAHWE CBOETO IpaBa Ha OMIMOKY U
TaKoro0 K€ IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

o aKTUBHOE Y4YacTHUE€ B PEUICHWHM NPaKTHYECKMX 3a1ady (B paMKax CEMbHU,
o0pa3oBaTeNbHON  OpraHU3alMK, TOPOJa, Kpas) TEXHOJOTMYECKOW U  COIMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOLIUX B TOM UUCIIE U (PU3NUECKUX 3HAHU;

o MHTEpEeC K MPAKTHUECKOMY M3YUEHHIO Ipodeccuil, CBSI3aHHBIX C (PU3UKOIL;
7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:
o OpUEHTAlUsS Ha NpUMEHEHHe (PU3MUEeCKUX 3HAHUM JUIs pelleHus 3agad B o0nacTu

OKPYKaroUIeH Cpeibl, INITAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MTOCIICICTBUN JIJIS
OKPYXKaroUIEn Cpeibl;

o OCO3HaHME rI100aJIbHOr0 XapakTepa HKOJIOTHYECKUX MPOOJIeEM U TyTeH X PelICHHUS;

8) aganTanum K M3MEHSIOIUMCS YCJIOBHAM COLUAIBHON U NPUPOAHOM Cpeabl:

o NOTPEOHOCTh BO B3aMMOJEHCTBUM IPH BBIIOJIHEHUH HCCIEAOBAHUI W IPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JIPYTUX;

o MTOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATEIbHOCTD;

o noTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYJIUPOBATh UJIEH,

TIOHSTHS, TUTIOTE3HI O (PU3NIECKUX OOBEKTAX U SBICHUSX;
° OCO3HaHUE Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKWU;



o IUIAHUPOBAHHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUYECKHUX 3HAHMIA;

J CTpPEMJICHHE aHAJU3UpPOBaTh U BBISABIATH B3aUMOCBSI3M TPUPOJBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;
o OLICHKA CBOMX JECWCTBUU C Y4YETOM BJIMSHHS Ha OKPYKAIOUIYI CPEAY, BO3MOXKHBIX

[J100AJILHBIX MTOCJIEICTBUIA.
METANPEIMETHBIE PE3YJBbTATHBI

B pe3ynbTaTe ocBoeHMs IpOrpaMMBbl 10 (HU3MKE Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus
y oOyuaromierocsi OyayT copMupoBaHbl MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE
MO03HABATEIILHBIC YHUBEPCAJIbHBIC YUCOHBIC JCHCTBUS, KOMMYHUKATHUBHBIC YHUBEPCATHHBIC
y4eOHbIC IEUCTBUS, PETYIATUBHbBIC YHUBEPCATIbHbIE yUeOHbIE JECHCTBUS.

ITo3naBaTe/ILHBIE YHUBEPCAJIBHLIC y‘leﬁHble I[eﬁCTBMﬂ

ba3oBble Jornueckue 1eMCTBUA:

o BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKH OOBEKTOB (SIBJICHUH);

o yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKALIMKU, OCHOBAHUSA JIs1 0000IICHUS
Y CPaBHEHUS;

o BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpPUBAEMBbIX (haKkTaxX, JaHHBIX U
HaOIIOJICHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;

o BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3U TNPU W3YYEHUU (DU3UYECKUX SIBJICHUU U

MPOLIECCOB, JIeJaTh BBIBOJBI C HCIHOJB30BAHUEM JEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUEHHUM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PM3NICCKUX BEIIMUUH,

° CaMOCTOATENLHO BBIOMPATh CMOCOO pemieHus y4eOHOW (uU3MUeCKOW 3amadyu
(cpaBHEHHE HECKOJIbKUX BapHaHTOB pEIICHHUs, BBHIOOp HauOosiee MOAXOMSIIET0 C YY4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccieaoBareabCcKHe AeiCTBUSA:

o MCITIOJI30BATh BOTIPOCKHI KaK UCCIIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;

o MPOBOJIUTH IO CAMOCTOSITEIHbHO COCTABIICHHOMY IUJIaHY OIIBIT, HECJIOXKHBIN
bu3HUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBIICHUS;

o OIICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYICHHYIO B XOJ€C
WICCJICIOBAHUSI WJT DKCIIEPUMEHTA;

o caMOCTOSITeIbHO  (hOopMyNIHpoBaTh OOOOIIEHHMS U  BBIBOJABI IO  pe3yjbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

o MPOTHO3WPOBATh BO3MOXKHOE JaibHEMIIee pa3BuTHe (GPU3MIESCKIX MPOIIECCOB, a TAKKE

BBIJIBUTATH MPEIOJIOKEHHUS 00 X PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pab6ora ¢ unpopmaumeii:

o NPUMCHATh Pa3jIMYHbIE METO/bl, HHCTPYMEHTBI W 3alpOChl MPU IOUCKE M OTOOpE
wHGOPMAITUH WK JAHHBIX C YYETOM NPEJIOKEHHON yueOHOW (u3nIecKon 3a/1auu;

o aHAM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUSI,

o CaMOCTOATENLHO BBHIOMPATh ONTHUMANIbHYI0 (OpMY MpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATH PEIIaeMbIe 3a]]a4¥ HECIIOKHBIMHA CXEMaMH, JuarpaMMaMu, HHOHN TpaduKoi
1 UX KOMOMHAITUSIMH.



KoMMyHHKATHBHBIE YHUBePCcAJbHbIE YUueOHbIe 1eliCTBUSA:

o B XO0/ic OOCYyXJeHUs y4eOHOro marepuasna, pe3ysbTaToOB J1abOpaTOpPHBIX padoOT U
MIPOCKTOB 3aJ1aBaTh BOIPOCHI 1O CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha PeIIeHHUE 3a/1a4M U MOIepKaHne OJ1aroXenaTeTbHOCTH OOIICHNS;

o CONOCTABIIAATh CBOM CYXKJIEHHA C CYXICHHSIMH JPYTUX YYaCTHUKOB JIMAjora,
0OHapy>KHBaTh PA3JIMYME U CXOJCTBO MO3ULUH;

o BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

o nyOlIMYHO  TPEACTaBIATh  PE3YJbTaTbl  BBIMNOJIHEHHOTO  (DU3MUYECKOrO  OIbITa
(3KCIIEpUMEHTA, UCCIEAOBaHUS, IPOEKTA);

o MOHUMAaTh W HUCIIOJIb30BaTh MPEUMYIECTBA KOMaHAHOW U WHJMBHIYaJIbHOU pabOTHI
P pEeUICHUU KOHKPETHOU PU3NYecKOor mpoOiembl;

o [IPUHUMATh LEJIM COBMECTHOU JEATEIIbHOCTH, OpPraHU30BBIBATH JEUCTBUSA II0 €€

JTOCTIDKCHUIO: PaCTpeNIeaTh PO, OOCYX AaTh MPOIECCHl W PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

o BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUrasi KaueCTBEHHOI'O pe3ysbTaTa MO CBOEMY
HaIIPABJICHUIO U KOOPIMHUPYS CBOU JACHCTBUS C IPYTUMHU YJICHAMUA KOMaH/IbI,
o OIICHMBATh KAaueCTBO CBOEro0 BKJIaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,

CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHMBepCcaJIbHbIe Y4eOHbIe NelCTBUA

Camoopranusanus:

o BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOLIUX ISl PELICHUS
(bu3HUeCKNX 3HAHUM;

J OPUEHTHPOBATHCSI B PA3IMYHBIX IMOAXOJAaX NPUHATUS pEIIeHUH (MHAMBHUAYaJIbHOE,
IPUHATHE PELIEHUS B IPYIIE, IPUHIATHE PELICHUIN TPYIIION);

o CaMOCTOATENILHO COCTAaBJSATh AJITOPUTM pEIIeHHs] (PU3MYecKOol 3aaud WIM IJIaHa

HCCJICAOBaHUsA C y‘IéTOM HMCIOIMUXCA PpPECYpCOB H COOCTBEHHBIX BOSMO)KHOCTGI‘/’I,
APryYMCHTUPOBATH IIPCJIaracMbIC BApHaHThI pemeHI/Iﬁ;

° JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

. JaBaTh aJCKBATHYIO OICHKY CHUTYyaIluH M MpeJiararh 1iaH ¢€ N3MCHCHHUS,

o OOBSCHATh TMPUYUHBI JOCTHKEHHSI (HEIOCTHDXKEHHS) pe3yJbTaTOB JIEATEIbHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

o BHOCHUTBH KOPPEKTUBHI B JICATEIHLHOCTH (B TOM YHCIIC B XOJ BBIMOJHEHUS (PU3UUECKOTO

HCCIICAOBAaHUA WA HpOCKTa) Ha OCHOBC HOBBLIX O6CTOHT€HBCTB, N3MCHHUBIINXCS CHTyaHHﬁ,
YCTAaHOBJICHHBIX OI]II/I60K, BO3HHKIINX TPYHHOCTCﬁ;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM;

o CTaBUTH ce0sl HA MECTO JIPYTOro 4esloBeKa B XOJE€ CIopa WU JUCKYCCUU Ha HAyYHYIO
T€MY, IOHUMAThb MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIrOro;

o MpU3HABaTh CBOE IMPaBO Ha OIMMOKY MpU pemieHHH (DU3NYECKUX 3a7ad WU B

YTBEPKACHUAX Ha HAYYHbIE TEMbI U TAKOE K€ IIPaBO APYToro.
INPEIMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 Kjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y 00YHYAIOIINXCSI YMEHUI:



o UCIIOJIb30BaTh TMOHATHUSA: (PU3MYECKHWEe M XUMUYECKHE SIBICHMS, HaOI0ICHUE,
HKCIIEPUMEHT, MOJIEb, THUIIOTE3a, EAUHUIBI (PU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHUSI BellecTBa (TBEPAOE, >KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBUKCHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, IpsIMOJIMHEWHOE), TPaeKTOpus,
paBHoOAeHcTBytomas cwia, gedopmanus  (ynopyras, IUIaCTUYECKasl), HEBECOMOCTD,
COOOIIAOIINECS COCYIbL;

o paznuuath sBiIeHUs (Auddy3us, TeroBoe ABMKEHNUE YacTUIl BEIleCTBA, PABHOMEPHOE
JNBWKCHUE, HEPABHOMEPHOE JBWKEHHE, WHEPLHs, B3aUMOJCWCTBUE TEJ, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOM OChIO BpAIEHUA, Mepenada JABJICHUS TBEPABIMHU TEIIAMHU,
KUAKOCTSIMU M ra3aMu, aTMoc(epHOE JaBJIeHHE, IUIaBaHUE TeJ, MpPEeBpaIIeHUs
MEXaHUYECKON SHEPruu) Mo ONUCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPY)KAIOIIEM MUpE, B
TOM 4Hclie (U3NYECKUE SBJICHHUS B MPUPOAE: MPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOPOCTAMHM B KMBOM M HEXXHBOW MPUPOJE, NEHCTBUE CUJIbI TPEHUS B MPUPOJIE U TEXHUKE,
BJIUSIHUE aTMOC(EPHOIro AaBIEHUS HAa XMBOM OpPraHW3M, IUIaBaHWE pbIO, pblyaru B Tele
YeloBeKa, MpU OSTOM IEPEeBOJUTh MPAKTUYECKYI0 3aJadyy B y4eOHYIO, BBbLACIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUECKUX SIBJICHUM;

o OMKCHIBATh M3YUECHHBIE CBOMCTBA TN U (DU3UUECKHUE SABJICHUS, UCTIONbB3Ys (U3HUECKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb,
Cuia yOpYyrocTH, CHJIa TSDKECTH, BEC Tejla, Cuja TPEHUs, JaBlieHHe (TBEPIOro Teia,
XKUJKOCTH, Ta3a), BbITAIKUBAIOIIAA CUJIAa, MEXaHUYECKasl padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJbL, KO3(D(PUUMEHT TMOJEe3HOro JEHCTBUS MEXAHM3MOB, KHHETHYECKas U
NOTEHIMAJIbHASL SHEPTUsl), NpPHU ONUCAHUU MPABWIBHO TPAKTOBATH (PU3MYECKUN CMBICI
UCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U CAUHUIBI (DPU3NYECKUX BEIMYMUH, HAXOJUTh
(dbopMyIIbl, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUUUHY C IPYTUMU BETMYMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

o XapaKkTepU30BaTh CBOWCTBA Tel, (PU3MUECKHE SBIEHUS W IPOLECCHI, HCHOJIb3Ys
npaBWia CIOXKEHUS Ccuil (BIOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, IpaBWIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE IMPABUJIO» MEXAHHKH, 3aKOH
COXpaHEHUs1 MEXaHUYECKON IHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

o OOBSCHATH (PU3MYECKUE SIBJICHUS, NPOLIECCHl M CBOWCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BbIABIATH MPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHWE W3 1—2 JIOTMYECKHX IIAaroB C omopod Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemiatb pacu€THhle 3agaud B 1—2 JeHCTBUS, MCHOJB3YsS 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3a/Jaud 3alHChIBATh
KpaTKoe yCIIOBUE, TOJICTABIATh (PU3NYECKUE BEIMYUHBI B (POPMYJIBI U TIPOBOJUTH PACUETHI,
HAaXOJUTh CIPABOYHBIC JIAHHBIE, HEOOXOIUMBbIE [JIsl pEUIeHUs 3ajad, OIEHUBATH
PEATUCTUYHOCTh MOYYEHHON (DU3UYECKON BEITMUMHBI;

o pacrno3HaBaTh MNPOOJIEMBbI, KOTOpPbIE MOXHO PEUINTh MpPU TMOMOLIM (PU3HUECKUX
METOJIOB, B ONMHCAHUM HCCJEI0BAHUS BBIACISATh MPOBEPSEMOE MPEANOI0KEeHUE (TUIOTE3Y),
pasznuyaTh U UHTEPHPETUPOBATH MOJYUEHHBIN pe3yIbTaT, HAXOAUTh OMIMOKHU B XOJI€ OIbITA,
JienaTh BBIBOJIBI IO €T0 pe3yibTaTaM;



o MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3NYECKUX CBOMCTB
Ten:  (OpMyJIMpOBaTh IPOBEpPAEMbIE  MPEANOJOXKEHHUS, CcOOUpaTh YCTAHOBKY W3
IPEAJI0KEHHOT0 000PYI0BaHUs, 3aUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BBIBOJIBI;

o BBITIOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEMa, CHIIBI U
TEMIEPAaTypbl C HWCIOJB30BAaHUEM AaHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aAMUCHIBATH
MOKa3aHus MpUOOPOB C YUETOM 3aaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

° MPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PU3MYECKON BEIUYUHBI OT JPYrou C
UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTU MyTH PABHOMEPHO JBHXKYIIETOCS Tela
OT BPEMEHHU JBMKEHUS Tela, CUJIbl TPEHUSI CKOJIBKEHMS OT Beca Tella, KauecTBa 00paboTKu
IIOBEPXHOCTEN TEJ M HE3aBUCUMOCTH CHWJIbl TPEHUs OT IUIOLIAAM CONPUKOCHOBEHUS TEll,
CWJIBI YIIPYTOCTH OT YJUIMHEHUS MPYKUHBI, BEITAJIKUBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHOM
YacTU Teja U OT TNIOTHOCTH KHUJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI,
Ha KOTOPYIO IOIPYKEHO TEJO0, YCIOBHW IUIaBaHUs TEJ, YCIOBUM DAaBHOBECHUS pblUara u
OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHHM Y4eOHOTO HCCIIEOBAaHUSA, COOUpATh YCTAHOBKY H
BBIMIOJHATh HM3MEPEHHUs, CJIeays MpeajoKEHHOMY IUIaHy, (UKCHPOBATh pE3yJbTAThI
NOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHJIE NPEIJIOKECHHBIX TaONHI U
rpaduKoB, AeaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEI0BaHMUS;

o IPOBOJUTh KOCBEHHbIE H3MEPEHHsS (U3MUYECKUX BEIMYMH (IJIOTHOCTh BEIlEeCTBa
KUJKOCTH M TBEPIOTO TEJIA, CUJIA TPEHMS CKOJIBKECHMS, JABJICHNE BO3yXa, BBITAJIKABAIOIAS
CHIIa, ACMCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TeN0, KO3 (DUIIMEHT MOJIE3HOTO AeUCTBUS
IPOCTBIX MEXAaHU3MOB), CEeAysl MPEAIOKEHHOW UHCTPYKIUU: MIPU BBINOJHEHUN U3MEPEHUN
coOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE HCKOMOW BEJIMYMHBI;

o coONI0IaTh TMpaBuia TEXHUKH O€30MacHOCTH Tpu pabore ¢ JabopaTOPHBIM
00opyI0BaHUEM;
o YKa3bIBaTh NPHUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETp, AMHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pbluar, MOJABUXKHBIA H
HEMOJIBM)KHBIN OJIOK, HAKIIOHHAS MIJIOCKOCTb;

o XapaKkTepU30BaTh MPUHLMIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOHCTB C OMNOpPOM Ha HMX ONUCaHuA (B TOM YHKCJE: MOAMIUIHUKH, YCTPOMCTBO
BOJOIIPOBOJA, THUJPABIMYECKUN TIpEcC, MAHOMETP, BBICOTOMEp, IIOPIIHEBOW HAcoC,
apeoMeTp), HUCIHOJb3ys 3HAHUS O CBOWCTBAaX (U3MUECKHUX SBICHUH M HEOOXOIUMBIE
¢u3nyecKue 3aKOHbI 1 3aKOHOMEPHOCTH;

o NPUBOAUTH MpPUMEPHl (HAXOAUTH HHMOPMALKIO O MpPUMEpax) MNPAKTUYECKOTO
UCIIOJb30BaHUS (PU3MUECKMX 3HAHUI B IIOBCEIHEBHOM KU3HM JUIsI OOecredeHus
0e30macHOCTH IIpU 00pallleHnU C MPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHMSI
3JI0POBBS U COOJIIOICHUSI HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIEH Cpe/Ie;

o OCYULIECTBJISATh OTOOp MCTOYHUKOB HH(oOpManuu B HHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX MUCTOYHHMKOB BBIACISATh MH(GOPMAIUIO, KOTOPAs SBISETCS MPOTUBOPEUYMBOM WITU
MOKET ObITh HEIOCTOBEPHOM;

o UCIOJIb30BaTh MPHU BHIOJHEHUH YUYE€OHBIX 3a/laHUi HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
(u3nuecKoro conepkaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu MHTepHer, Bmanerh
npuéMamMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

J CO3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB HMH(pOpMauM (PU3NYECKOTO COAECpKaHUS, B TOM 4YHCIE ITyOJUYHO JA€naTh



KpaTKHE COOOIICHHS O PE3yJIbTaTax IMPOCKTOB WM YYEOHBIX HCCICIOBAHHWMA, TPU ITOM
rPaMOTHO HKCIIOJB30BaTh M3YUYEHHBIM MOHSATUHHBINA anmapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALUEN;

o MIPU BBHITIOJTHEHUN Y4EOHBIX MPOEKTOB U HUCCIIEIOBAHUM paclpenesaTh 00sI3aHHOCTU B
IpyIe B COOTBETCTBUM C TOCTABJICHHBIMU 3aJavyaMu, CJICAUTh 3a BBINOJHEHUEM IIJIaHa
NENUCTBUN, aJIeKBaTHO OLICGHUBAThb COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpaUBaTh KOMMYHUKAaTHUBHOE B3aUMOJICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHPOBAHHOCTH y 00YUAIOIIUXCS YMEHHI:

o WCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABMYKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEILECTBa, KpUCTAUIMUECKHME U amop(dHble Tena,
HACBIIICHHBI W HEHACBINIEHHBIN Tap, BIAKHOCTh BO3AyXa, TeMIlepaTypa, BHYTPEHHSA
DHEPrus, TEIIOBOM JIBUTATEIb, 3JIEMEHTAPHBIN AJIEKTPUUYECKUM 3apsijl, dJIEKTPUUYECKOE T10JIE,
MPOBOJHUKH U TUAJIEKTPUKHU, TOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MArHUTHOE TOJIE;

o paznuuath SIBIICHUS (TEIUIOBOE PACIIMPEHUE W CXKATHE, TEIUIoNepeaayda, TEIIOBOE
paBHOBECHE, CMayMBaHKWE, KaWJULSIPHBIC SIBICHUS, HCHApeHUE, KOHJICHCAIMS, IJIABJICHUE,
Kpuctayu3zanus  (OTBEpJieBaHUE), KHUIIEHHWE, Temuionepenaya  (TEIUIONPOBOJAHOCTb,
KOHBEKIIMS, U3JIyYEHUE), JJICKTPU3AIMs Tel, B3aUMOJCHCTBHE 3apsAllOB, JEUCTBUS
AJIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBUE MAarHUTOB, JEUCTBHUE
MarHuTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS UHAYKIIMS) 10 OMMCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3HUECKOE
SIBIICHUE;

o pacrno3HaBaTh MPOSBICHNE U3yUYE€HHBIX (PU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MUPE, B
TOM 4uciie (PU3UYECKUE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KaNUJUISIPHBIC
SBJICHUS B NPUPOJIE, KPUCTAUIbI B Ipupoje, uziaydeHue CoJiHLa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBJICHUS B
aTMocdepe, AMEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeiid MOoI0CoB,
pOJIb MarHUTHOIO TOJISL JUIsl KWU3HU Ha 3emile, MOJISIPHOE CUSIHUE, MPH 3TOM IEPEBOJIUTH
MPAKTUYECKYIO0 3a7adyy B Y4YeOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
bu3HYeCKNX SBICHHU;

o OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (DU3UUYECKUE SABJICHUS, UCTIONB3Ys (PU3nUecKue
BEJIMYMHBI  (TeMmepaTrypa, BHYTPEHHSII DJHEPrusi, KOJUYECTBO TEIUIOTHI, yJAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa,  yJeldbHAs  TEIJIOTa  IUIABJIEHUS, yJAelbHasg  TeIoTa
napooOpa3oBaHusi, YyJelbHAas TEIUIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT MOJIE3HOrO
JEeUCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIQXXHOCTh BO3/yXa, AJICKTPUUECKHUU 3apsij,
cuia TOKa, DJJEKTPUYECKOE HaNpsLKeHHE, CONPOTUBICHHWE MPOBOJHUKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBa, pab0Ta W MOIIHOCTh 3JIEKTPUUYECKOTO TOKAa), MPU OINUCAHUU
NPaBUWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIIOJIB3YyEMbIX BEIMYMH, OOO3HAUYEHUS W
CAMHUIIBI (PU3UUECKUX BEIMYUH, HAXOJUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKud WM3YYCHHBIX 3aBHCHUMOCTEU
(U3UYCCKUX BEIIMUHMH,

o XapakTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U TMPOIECCHI, HCIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA, ITPUHLIUI
CyHepno3ulny nojield (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma
JUIsl ydacTKa 1ienu, 3akoH J[xoyns—JIeHna, 3akoH COXpaHEHUsl SHEPIruM, MpHU 3TOM AaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BhIPAKEHNUE;



o OOBSACHATh (PU3HUECKHE NPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallld NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISITh IPUYMHHOCIIEICTBEHHBIE
CBA3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOrMYECKHX IIaroB ¢ ONOpod Ha |—2 W3y4YeHHBIX
CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

o pemiatb pacu€THhle 3amauu B 2—3 JEWUCTBUS, HCHOJB3YysS 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HA OCHOBE aHAIM3a YCJIOBHS 3a/Jaud 3allHChIBATh
KpaTKOE YCJIOBHE, BBISIBIISITH HEJOCTATOK JIAHHBIX JJI PELICHUS 3a/1a4, BBIOMPATh 3aKOHBI U
dbopMybl, HEOOX0AUMBIE AJI €€ PElIeHHs], TPOBOJUTh PACUEThl U CPABHUBAThH MOJYYEHHOE
3HaYeHue (PU3MUYECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

o pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIM (PU3UYECKUX
METOJ0B, MCIIOJIb3Ysl OIMCAHMUE WCCIIENOBAHUSA, BBIICIATH IIPOBEPSAEMOE IPEAIIOIOKEHUE,
OLICHUBATh IIPABUJIBHOCTD IOPSAAKA IIPOBEACHUS UCCIECAOBAHNUS, 1€]1aTh BbIBObL;

o MPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKHUX SBICHUM WM (PU3UUECKUX CBOICTB
Ten (KalWUISIpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT €ro o0bEMa, TeMIiepaTyphl,
CKOpPOCTM TIpollecca OCTBIBAHUSI M HAarpeBaHUs IPU MU3IYYEHUU OT LBETA HU3Iydarollen
(morsyomaroeil) MoOBEpXHOCTU, CKOPOCTh MCIAPEHMsI BOJBI OT TEMIIEPATypbl KUJIKOCTH U
IUIOIIAN €€ MTOBEPXHOCTH, AJIEKTpU3ALMs TEJI U B3aUMOJECHCTBUE JJIIEKTPUUYECKUX 3apsALIOB,
B3aUMOJICMCTBUE ITOCTOSIHHBIX MAarHWTOB, BU3yalu3alys MarHUTHBIX IOJIEW MOCTOSHHBIX
MAarHyTOB, JEHUCTBUSI MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  AJIGKTPOJABUTATENSI MOCTOSSHHOTO TOKAa):  (pOPMYJIHMPOBaTh  IMPOBEPSIEMBIC
IPEANOI0KEHUA, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYI0BaHUS, OMUCHIBATh X0
onbITa U (OPMYIUPOBATH BHIBOJIBI;

o BBIIIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBLHON BIAXXKHOCTH BO3YyXa,
CHWJIBl TOKa, HANPSOKEHUS C UCIOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JIaTYUKOB
(bu3MUecKNX BEJIMYUH, CPABHUBATDH PE3YJIHTATHl U3MEPEHUN ¢ YUETOM 3aIaHHON a0COIFOTHOM
IIOTPEIIHOCTH;

° MIPOBOJIUTH HMCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3WYECKON BEIMUYUHBI OT JPYTOM C
UCIIOJIb30BAaHUEM MPSMbBIX M3MEPEHUN (3aBUCHUMOCTH COINPOTHUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIONIAAM TONEPEYHOTO CEYEHUST U YAECIBHOTO CONPOTHUBJIEHUS BEIIECTBA
MPOBOJHUKA, CHJIBI TOKA, WAYILIErO 4Yepe3 MPOBOAHUK, OT HAMNPSHKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE IIOCJIEOBATENIBHOTO W NApAJUIEJIBHOIO  COEJIMHEHHMM  ITPOBOJHUKOB):
IUIAaHUPOBATh HCCIEAOBaHUE, COOMpaThb YCTAHOBKY W BBIIOJHATh HW3MEpPEHUs, CIeIys
OpeUIOKEHHOMY IUIaHy, (PUKCHUpPOBATH pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHUJIE
TabIUI ¥ TPaUKOB, EaTh BHIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;

o MIPOBOJIUTh KOCBEHHbIE HM3MEPEHMS (PU3NYECKUX BEIMUYMH (yIelbHas TEIIOEMKOCTh
BELIECTBA, COMPOTUBICHUE MPOBOJHUKA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh ~ HU3MEPEHHs, coOupaThb  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  CIEeAys
NPEIIOKEHHOW NHCTPYKIIMH, U BBIYUCIISITh 3HAUEHUE BEJTNYNHBI;

o coOno/IaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ JTabopaTOPHBIM
000py10BaHUEM,;
o XapaKTepHU30BaTh TPUHIIMITBI JICHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYCCKUX

YCTPOMCTB C OMOPOH HA MX OMHUCAHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHSI JIOMOB, THTPOMETD,
napoBass TypOWHA, amIepMeTp, BOJBTMETpP, CUETYMK DIIEKTPUYECKOW  DHEPTHUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPHI,  HAarpeBaTeibHBIE  DIEKTPONPHOOPHl  (IIPUMEPHI),
IEKTPUUECKHUE TPEIOXPAHUTETH, DJIEKTPOMArHUT, JIEKTPOJABUTATENb MOCTOSHHOTO TOKA),



UCTIONb3ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SBJICHUH M HEOOXOAUMBbIE (PU3NYECKHUE
3aKOHOMEPHOCTH;

o pacmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M W3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM U CXEMAaTHUYHbIM PHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETP,
TUTPOMETP, IBUTATENh BHYTPEHHEIO CTOpPAHUS, DJIEKTPOCKOI, PEOCTaT), COCTABISTh CXEMBI
AJIEKTPUYECKUX LENEH C MOCIEeN0BATEIbHBIM U MapaJljIelIbHbIM COECIUHEHUEM 3JIEMEHTOB,
paziunyas ycilioBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

o OPUBOIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMAIMIO O MpUMepax) MNPaKTUYECKOTO
UCTIONB30BaHUS (PU3UYECKMX 3HAHWH B TIOBCETHEBHOW KU3HU [UISI  O0OECIIeYCHHS
Oe3omacHOCTH TIpHu OOpaIlleHuH C MPUOOPAMH U TEXHUYECKUMH YCTPONUCTBAMH, COXPaHCHHS
3JI0pOBBS U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MMOBEJEHUS B OKPYIKaIOILEH CPE/IE;

o OCYIIECTBIATh MOMCK HHpopManuu (u3nueckoro conaepxkanus B HHTepHere, Ha
OCHOBE HMMEIOIUXCS 3HAHUI U MyTEM CpaBHEHUS JOIMOJHUTEIbHBIX UCTOYHUKOB BBIIEIAThH
UHPOPMAIUIO, KOTOPas SIBJISIETCS MPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOI;

o MCIIONIb30BaTh MPH BBHIMTOJHEHUU YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(¢u3nyecKkoro cojep)kaHus, CIpaBOYHBbIE MaTepHalibl, pecypchl cetu VHTepHeT, BiaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, nmpeoOpa3oBaHusl WH(OpPMALUK U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

o CO37aBaTh COOCTBEHHBIE IMHCbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHMs, 0000mas
UHPOPMAITMI0O M3 HECKOJIBKHX HCTOYHUKOB (PH3UYECKOTO COACpX aHHSI, B TOM YHCIE
MyOIMYHO TPEACTABIATh PE3yibTaThl MPOEKTHOM WIIM HMCCIEI0BATENbCKOW NIEATETHHOCTH,
Ipd 3TOM TPAMOTHO WCIIOJIb30BaTh HM3YUYEHHBIA TOHSATHUHHBIA ammapar Kypca (Qu3mkw,
COTIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINCH;

o IOpU BBINOJIHEHUN YYEOHBIX IPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacmpeaensaTh 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 33J]a4aMu, CIICTUTh
3a BBIMOJTHEHHEM IUTaHA JCWCTBHIA W KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBAThH
COOCTBEHHBI BKJIAJ B JEATENBHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K kxoHmy oOyuenus B 9 kjacce npeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

o UCIIOJIb30BaTh TOHATHUS: CHUCTeMa OTcu€Ta, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCUTENIHOCTh MEXaHHUYECKOro JIBWXKEHUS, aedopmanms (ynpyras, IJIacTHUECKas),
TpPEHUE, LIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE, HEBECOMOCTh M TEPETrpy3KH, LIEHTP TSKECTH,
aOCOMIOTHO TBEPAOE TENO, IEHTP THKECTH TBEPAOTO Teja, PaBHOBECHE, MEXaHHMYECKHE
KoyieOaHUsI M BOJHBI, 3BYK, MH(Pa3BYK U yJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI UCIyCKaHUS U
TIOTJIONICHHUS, alb(a, OeTa- U TaMMa-U3ITydeHus!, H30TOIBI, SACpHAs YHEPreTHKA,

o pa3nuuaTh sABJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE MPsIMOJMHEHHOE [BIKEHUE, CBOOOAHOE TMaJeHUE TeJl, PaBHOMEPHOE
JIBMOKCHHUE IO OKPY>KHOCTH, B3aUMOJCHCTBHE TEN, PEAKTHBHOE IBM)KCHHE, KOJeOaTelbHOE
JBIDKCHHUE (3aTyXalollle W BBIHYXKJCHHbIC KOJICOaHMSs), PE30HAHC, BOJHOBOE JBUXKEHHUE,
OTpaXeHHE 3BYKa, MPSMOIUHEHHOE paclpocTpaHeHHE, OTPaXCHHE U TMPEIOMIICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTpPa)XCHHE CBETa, pa3joeHHe OeJoro CBeTa B CIEKTP U CIOXKCHHE
CHEKTPAJIBHBIX I[BETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs! paJUOAKTUBHOCTh, BOSHUKHOBEHHE
JUHEWYaTOro CIEKTpa M3JIy4YeHHUs) MO ONMHCAHMIO MX XapaKTEpHBIX CBONCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBJICHUE;



o pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SBJICHUHN B OKPY’KarOIIeM MUPE (B
TOM 4yucjie (U3NYECKUE SIBJICHHUS B MPUPOJC: NPWIMBBI U OTJIMBBI, JBUXEHUE ILJIAHET
CoyHEYHON CHUCTEMBbI, PEaKTUBHOE JBUKEHUE >XHBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
YKUBOTHBIMHU, 3€MJICTPSACEHHUE, CECMUYECKHUE BOJIHBI, IyHAMH, X0, I[B€Ta TeJ, ONTHYECKUE
SBJICHUSI B TIPUPOJIe, OHOJIOrMYECKOe JACHCTBHE BHUAMMOTO, YJIbTPaQUOIETOBOrO H
PEHTI€HOBCKOTO M3JIyYEHUH, €CTECTBEHHBIM pPaJMOaKTUBHBIA (OH, KOCMUYECKHUE JIyYH,
PAIMOAKTUBHOE M3IyYEHHE MPUPOJHBIX MUHEPAJIOB, IEUCTBHE PAIMOAKTUBHBIX W3IIyYCHHM
HA OpraHU3M 4YEJOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4YeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (PU3UUECKUX SBIICHUN;

o OMHCHIBATh N3YYCHHBIC CBOMCTBA TEN M (DU3UYECKHUE SBJICHHUSI, UCTIONB3YS (PU3HUCCKUEC
BEJMYMHBI (CpPelHsIsI U MTHOBEHHasi CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHUU,
YCKOpEHHE, MepeMelIeHue, MyTh, YrioBas CKOPOCTh, CHJIAa TPEHUS, CHJIa YIPYroCTH, CUia
TSOKECTH, YCKOPEHHE CBOOOJHOTO TAaJCHMs, BEC Teia, HMIYJbC Tela, UMITYJIbC CHIIbI,
MexaHu4eckass padoTa W MOIIHOCTh, TOTEHIMAIbHAS DHEPrus Tela, IOJHSATOTrO Hal
MOBEPXHOCTBIO 3€MJIM, TOTEHIIMATIbHASI YHEPTUSI CHKATOU MPYKUHBI, KHHETUYECKAas SHEePrus,
MOJIHASE MEXaHWYECKasi PHEPTHUs, TEPUOJ] M YaCTOTa KOJeOaHWH, JIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIOMIICHUS CPEAbl), IPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH MCHOJIB3YEMBIX BEIUYUH, OOO3HAUYECHUS U
eAUHULBI (PU3UYECKUX BEIMYHMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTh TpaUKU M3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYHH,

o XapaKTepu30BaTh CBOMCTBA Tell, (U3HUECKHUE SIBICHUS U MPOIECChI, UCIOIb3YS 3aKOH
COXpaHEHMUSl SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUIT CYINEPIO3UIUU CHIL,
NPUHIUI OTHOCUTENbHOCTU ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsS HMITYJIbCa,
3aKOHBI OTPA)KEHHSI U MPEIOMJICHUS CBETA, 3aKOHBbI COXPAHEHUS 3apsiIOBOTO M MAacCOBOIO
YUCEN TPHU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aMUCHIBATh €70 MATEMATHUYECKOE BBIPAXKEHUE;

o OOBSICHATh (PU3MYECKUE MPOIIECChI M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MNPUUYUHHO-CIICICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHWE W3 2—3 JIOTMYECKHX IIaroB C OMOpod Ha 2-3 W3Y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemiaTth pacu€THble 3a7auyd (omuparoluecss Ha CHCTeMy U3 2-3 ypaBHEHHM),
UCIIOb3YS 3aKOHBI U (JOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BETUYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3aJ]a4Ml 3alUChIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIONIUE WIJIM U30BITOUYHBIC
JTaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE JIJIs pElIeHUs], IPOBOJUTH PaCUEThl U
OIICHUBATh PEATUCTUYHOCTh MOJYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUUHBL;

o pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MPH TOMOIIU (PU3UUYECKUX
METOJIOB, MCIIOJIb3Ysl OMUCAHHUE WCCIIEJIOBAHUs, BBIJCIATh MPOBEPSEMOE MPEINONIOKEHHUE,
OIIEHMBAaTh TMPAaBWIBHOCTh TMOpsAJIKA TMPOBEICHUS HCCIEIOBAHUS, JieJlaThb BBIBOJIBI,
UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUM U OIBITOB;

o MIPOBOJIUTH OTIBITHI 10 HAOIOACHUIO (U3HUECKUX SBJICHUM WU (PU3MYECKUX CBOMCTB
Ten (u3yueHue BTOporo 3axkoHa HBIOTOHA, 3aKOHA COXpPAHEHHS] SHEPIUH, 3aBUCHUMOCTD
nepuojia KoyieOaHu TPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU TPYXKUHBI U
HE3aBUCUMOCTh OT AaMIUIATYJbl MaJbIX KOJIeOaHW, TPSIMOJIMHEHHOE PaCIPOCTPAHCHUE
CBETa, pa3joKeHHE OeJoro CBETa B CIEKTpP, M3yUYCHHE CBOMCTB M300paKEHUS B TUIOCKOM
3epKajie U CBOMCTB M300pa)keHuUsl MpeaMeTa B coOuparonieil TnH3e, HaOMI0IeHUE CIUIONTHBIX



U JIMHEWYAThIX CICKTPOB W3JIYYCHHS): CaMOCTOSTENBHO COOWMpaTh YCTAHOBKY U3
U30BITOYHOTO Habopa OO0OpyAOBaHMS, OMKHCHIBATH XOJ ONBITA M €ro pPe3yJbTaThl,
GbopMyIIHpOBaTH BHIBOBI,

o MPOBOJIUTE TPHU HEOOXOIUMOCTH CEPHIO TMPSMBIX H3MEPEHUH, Ompenessis cpeaHee
3HaUYCHHWE M3MepseMOl BelMYWHBI  ((OKYCHOE pACCTOSHHUE COOWparomied  JIMH3HI),
000CHOBBIBaTh BBIOOP CITOCc00a U3MEPEHUS (M3MEPUTEIHHOTO TTPUOOPA);

o MPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEITUYMH C HCIOJb30BAaHHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHH IPH PAaBHOYCKOPECHHOM JIBIKCHHH 0€3
HAaYaJIbHOW CKOPOCTH, TEpHoJa KoJeOaHU MaTeMaTHYeCKOro MasTHUKA OT JIJTMHBI HUTH,
3aBUCUMOCTH yTIJIa OTPaXCHHUS CBETa OT yIVIa MAJCHUS WM yrIja NPEJOMIICHHS OT yria
najeHus): IJIAaHUPOBAaThb  HMCCJIEJAOBAHHME, CaMOCTOATEIBHO  COOMpaTh  YCTaHOBKY,
(buKCHpOBaTH PE3YNIHTATHI MOJIYYSCHHONU 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BUJIE TAOJIUIL U
rpaduKoB, 1enaTh BHIBOBI MO pe3yIbTaTaM UCCIIeI0BaHNUS,

o MPOBOJIUTh KOCBEHHBIC HW3MEPEHHsI (U3MUECKUX BEIWYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela TMPU PAaBHOYCKOPEHHOM JBW)XCHUH, YCKOPEHHE CBOOOJHOTO TaJCHWS,
KECTKOCTh TPYXKHUHBI, KOIDPUIIMEHT TpPEeHHUs] CKOIBKCHHS, MEXaHWYecKas pabora w
MOIIIHOCTh, YaCTOTa W TMEPUOJ KOJCOAHWA MaTeMaTHYECKOTO M TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CHWJIa COOWparomed JIMH3BI, PaTuOAKTUBHBIN (OH): TIAHUPOBATH W3MEPCHUS,
coOHpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITTOTHATH U3MEPEHUS, CICAYS MPEATIOKCHHON
WHCTPYKITUH, BBIYUCIISATh 3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH TOJIYYCHHBIC PE3yJIbTATHI C
YUYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

o coONIo/IaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ TabopaTOPHBIM
000pyI0BaHUEM,;
. pa3nuyuaTh OCHOBHBIC TPU3HAKU HW3YYCHHBIX (PU3UYECKHX MOCNEH: MaTepuaabHas

TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBI WCTOYHWUK CBETa, Jy4, TOHKas JIMH3a,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SIIPa;

o XapaKTepHU30BaTh TMPUHIIMIBI JACHUCTBUS M3YYCHHBIX MPUOOPOB W TEXHUUYECKHUX
YCTPONCTB C OMOPOH HAa WX OMHUCAHUSA (B TOM YHUCJC: CIHJIOMETpP, AATYUKH ITOJOKEHUS,
paccTosiHUSL U yCKOPEHUS, paKeTa, dXOJOT, OYKH, MEPHUCKOI, (oToammapar, ONTHUYECKUE
CBETOBOJIBI, CTIEKTPOCKOTI, JO3UMETp, Kamepa BHIIbCOHA), MCIONB3ys 3HAHUS O CBOWCTBAaX
bu3nUecKuX SABJICHUA U HEOOXOAUMBbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

o HCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHUUECKHX YCTPOWCTB,
WU3MEPUTETBHBIX TPHOOPOB W TEXHOJOTHYECKUX TMPOIECCOB TMPU PEIICHUH YydeOHO-
MPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IJIsi TIOCTPOCHHS H300paXE€HUH B TUIOCKOM
3epKaje U coOMparomniei JMH3E;

o NPUBOJUTH TPUMEPHl (HAXOAWTh WHOOPMAIMI0O O TMpUMEpax) MPaKTHISCKOTO
WCTIOJIb30BaHUSl (U3MYECKNX 3HAHWM B TIOBCEJHEBHOW JKM3HU JUIA oOecreueHus
0e30macHOCTH TIpH OOpaIIeHn: ¢ TPHOOpPaMH M TEXHUISCKUMHU yCTPOHCTBAMH, COXPAHEHUS
3JI0OPOBBS 1 COOITIOJIEHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEeH cpejie;

o OCYIIECTBJIATh TOUCK HWHpoOpMau (HU3UIECKOTO cojepkanus B VHTepHere,
CaMOCTOSATEIILHO  (OPMYJIUPYsT TOUCKOBBIH 3alMpoc, HAXOAWTh IYTH OIpPEACICHUS
JOCTOBEPHOCTH  TIOJYYeHHOW WH(GOpPMAaMd Ha OCHOBE HMCIOIIWUXCS 3HAHUH U
JIOTIOJTHUTETHHBIX HCTOYHUKOB;

o MCITOJIb30BATh MPU BHITIOJHEHUN YUYE€OHBIX 3aJJaHUN HAYyYHO-TIOMYJISIPHYIO JTUTEPATYPY
(bu3HUecKoro cojaepkaHus, CIPABOYHBIC MaTepuajbl, pecypchbl cetu HHTEpHET, BiameTh



npuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, nmpeoOpa3oBaHusl WH(OOPMALUK U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

° co37aBaTh COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE MH(MOPMALINU
U3 HECKOJbKMX HWCTOYHHUKOB (PU3WYECKOrO COAEpX aHus, MNyOJIMYHO NPEICTaBIATh
pe3yibTaThl MPOEKTHOM WM UCCIENI0BATEIbCKOM JEATEIbHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIA TMOHSATUHHBIN anmapaT u3y4aemMoro paszzaena GU3uMKU u
COMPOBOXK/IATh BBICTYIUICHHE Tpe3eHTAlMell ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoIiuecTBo Buasbl 1esiTeIbHOCTH 00y4aKOIIUXCH € y4eTOM Hcnoab3oBanue
No | Hanmenosanue paboyeii MporpaMMbl BOCIHTAHHS oGopynoBanust «Touka JJIeKTPOHHbIe
pa3aesioB u Tem | 1aCOB o0pa3oBaTeJibHbIE
n/n pocTa)
NporpaMmbl pecypcsl
Bcero | K/p | I/p
Paznes 1. @u3uka u e€ poJsib B IO3HAHUU OKPYKAKOLIEr0 MUpa
Habmronenue u onucanue GU3NIECKUX SBICHUI. dusnueckue npudOpsl U bubmuoreka [IOK

®dusuka - HayKa

L 0 MIPUPOJIEC 2 MporeIypa MpsiMbIX https://m.edsoo.ru/7
JIucKyccus Ha OCO3HaHUE JIEPUIIUTOB COOCTBEHHBIX u3MepeHuii ananoropeiv u | 416194
3HAHUH ¥ KOMIIETEHTHOCTEH B 00J1aCTH (QU3HKH; M GPOBLIM TPUOOPOM. bubnmoreka [JOK
®duznueckue
1.2 2 1 OmeiTel: U3mepenue https://m.edsoo.ru/7
BEJTMYMHBI
Becena, HarpaBiieHHAs Ha TUIAHUPOBAHUE CBOETO mHbl. U3mMepenne 416194
EcTecTBEeHHOHA pa3BUTHS B TPUOOPETEHUH HOBBIX (DU3MUYCCKHUX 3HAHHM, | TEMIIEPaTyPhI. Bu6moreka [JOK
1.3 | yuHblit MeTOx 2 1 | mposiBIeHME MHTEpeca K HICTOPUU H COBPEMEHHOMY Hcnonp3oBaHue naTuauka https://m.edsoo.ru/7
[O3HAHUS COCTOSTHUIO POCCHUICKOM (PH3UIECKO HAYKH. TeMIepaTyphbl. 416194
Wroro no pazneny 6

Paspnen 2. IlepBoHayaibHbIe CBeJCHNUS O CT

OCHHUM BelecrBsa

BrinonHenne TBOPYECKUX 3a1aHUI 110 MTOMCKY CIIOCOO0B

bubnuoreka [IOK

2.1 Sgg;if;[ae 1 U3MEPEHHSI HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTHK, https://m.edsoo.ru/7
HaIpUMEp, Pa3MEPOB MaJIbIX 0OBEKTOB (BOJIOC, 416194
JBxenue u MIPOBOJIOKA), YAAIEHHBIX O0BEKTOB, OOJIBIINX
B3aUMOJICUCTBU paccTosiHUM, MaJIbIX IPOMEKYTKOB BPEMEHHU. BH6J'IH°TeKa LHOK
22 € 4aCTHI] 2 1 OO6cyxeHre mpeaiaraeMbIX CIoco00B. ?ﬂ) 6S i/ézq'edsoo‘mn
BellleCTBa -
TBopueckue paboThl, HAIPBJICHHBIC HA PA3BUTHE
ArperatHbie HAy4YHOI JTF0003HATEIBHOCTH, HHTEPECa K bubmoreka [JOK
2.3 | cocrosaHUsA 2 HCCIIEIOBATENbCKOMN TeATEIBHOCTH. https://m.edsoo.ru/7
BEIIIECTBA 416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHue u B3aumMojieiicTBHe TeJl
3.1 | Mexannueckoe 3 BrinBmkeHnne runores, 00bSICHIIOMIMX MPOCTHIS JIBm>xeHue 1o HaKJIOHHOM but6mmoreka [JOK
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JBIDKCHHE SIBJICHUS. IUIOCKOCTH https://m.edsoo.ru/7
I[Ipemnoxenue cioco60B IPOBEPKH TUIIOTES. 416194
Wuepuus, [IpoBeaeHue uccienoBaHus MO MPOBEPKE KaKOU-THOO bubnmorexa [IOK
3.2 | macca, 4 TUITOTE3HL. https://m.edsoo.ru/7
[JIOTHOCTH [TocTpoenue npoctermux Moaenen GU3NIECKUX 416194
SIBJIEHHH (B BHIIE PUCYHKOB HITH CXEM)
CocraBjieHre NaMATOK, IJIAKATOB U1 OCO3HAHMS
[EHHOCTH 6e30IMacHOro 00pasa KHU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MUPE, BAKHOCTH ITPABHII
Cuna. Busp 0€e3011acHOro MOBEIECHHS Ha TPAHCIIOPTE, Ha J0POrax, C Bubmmorexa [OK
3.3 CHIT 14 3JIEKTPUYECKUM U TETUIOBBIM 000PYI0BAHUEM B https://m.edsoo.ru/7
JOMAIIHUX. @lelod
BelnoHenne npakTHYECKUX U 1abopaTopHBIX paboT
JUIS IOBBIIIIEHHST YPOBHS CBOEH KOMITETEHTHOCTH Yepes3
NPAKTUYECKYIO ESITETHHOCTD.
Wroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

JlaBneHue.
ITepenaua
JIaBJICHUS

4.1 | TBEpABIMHU
TeJlaMH,
KUAKOCTSIMH U
raamu

JlaBrneHue
KUJKOCTH

4.2

AtmochepHoe
JaBJICHUE

4.3

JeiicTBue
KUJKOCTH U
rasa Ha
IIOIPY>KEHHOE B

4.4

Amnanns 1 00bICHEHHE OIBITOB U IMPAKTHYICCKUX
chyauMﬁ, B KOTOPBIX MPOSABIACTCA CHUJIa NaBJICHUA.
O0ocHoOBaHHUE CIOCOO0B YMCHBIICHUS U YBCIIMYCHUSA
JaBJICHUA.

AHanus 1 00bICHEHNE NPAKTUYECKUX CUTYyalH,
JEMOHCTPUPYIOIINX NPOSBICHUE JaBICHUS KUIAKOCTH U
3axoHa Ilackans.

Juckyccns Ha cOPMUPOBAHHOCTH HABBIKA PEQIICKCHH,
MIpU3HAHKE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa
y APYroro 4ejaoBeKa

BelnonnHeHne npoeKkToB U1 pa3sBUTHS HAYYHOU
TMH0003HATETLHOCTH, MHTEpECa K UCCIIE10BaTEIbCKON
NEeATEIbHOCTH;

HccnenoBanue naBieHUs
CTO0J10a KHIKOCTH
(Mcnonb3oBaHue gaTdyuka
TABJICHUS )

bubnuorexa [JOK
https://m.edsoo.ru/7
416194

bubnuoreka [JOK
https://m.edsoo.ru/7
416194

bu6moreka [JOK
https://m.edsoo.ru/7
416194

bu6moreka [JOK
https://m.edsoo.ru/7
1416194
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HHUX TCII0

Uroro no pazaeny

21

Pasnea 5. PaGoTa 1 MOIIHOCTB. JHepIus
OO6cyxneHre TpaHul] MPUMEHUMOCTH 3aKOHA bu6mmoteka [IOK
Pabora u
5.1 3 1 | coxpanenus sHeprum. https://m.edsoo.ru/7
MOIIIHOCTb 416194
BrinosiHeHNE TPOEKTOB 1JI1 AKTUBHOT'O Y4aCTHS B bubnuotexa [JOK
IIpocteie
5.2 5 1 | peueHny MpakTUYECKHUX 3a7a4 (B paMKaxX CEMbH, https://m.edsoo.ru/7
MEXaHU3MBbI .
o0pa3oBaTensHOM OpraHU3aIuH, TOpoIa, Kpas) 416194
TEXHOJIOTHYECKOHN M COIMANIbHOI HAaNpaBICHHOCTH,
TPEOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUU.
M bu6mmoteka [IOK
exaHuJecKas
53 4 1 1 9 https://m.edsoo.ru/7
SHEPTUsl BpHCTHYECKast Oecea /Uil IPOsIBIICHUS] HHTEpeca K 416194
MPAKTHYECKOMY M3YUYEHHIO PO eccuil, CBSI3aHHBIX C —
(U3HKOM.
Htoro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 3 12
ITPOTPAMME
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8 KUIACC

KosnyecTBo yacoB | Buabl AeATeJIbHOCTH 00y4arOIIMXCsl ¢ y4eToM padoyeii Hcnonb3oBanue JJIeKTPOHHbIE
Ne HanmeHoBaHue
u/n aztenoB nTeM | B K/ T NMPOrpaMMbl BOCIIUTAHUS obopynoBanus «Touka (uudposbie)
p cero p p pocra» o0pa3oBaTeJIbHbIE
NporpaMmbl
pecypcsl
Paszpnen 1. TenioBble siB1eHust
BnusHue tpenus Ha bubmmoteka
Ctpoenue u p
11 | coiicrra 7 AHanu3 TeKCTa IpeBHUX aTOMUCTOB (HaIpUMep, TEeMIIepaTypy [HOK
' BelwecTsa ¢parmenra nosmsl Jlykpenus «O npupoje Bemeit») ¢ (Ucnonb3oBue natamka | https://m.edsoo.ru/
U3JI0)KEHHEM 0OOCHOBAHUI ATOMHOM THITOTE3bI TEMIIEPATYPHL. ) 7f4181ce
(cmbicioBoe uteHue). OneHka yoeauTeTbHOCTH ATHX Uccnenosanue
000CHOBaHUH. TEIUIONPOBOIHOCTH,
YAEIBbHOU TEIUIOEMKOCTH
AHanu3 cuTyanui NpakTUYECKOro UCIOIb30BAHMS LWJIAHAPA.
TEIUIOBBIX CBOMCTB BEIIECTB U MaTepHalioB, Hanpumep, B | (Mcnonp3oBaHue garymka
LEJSIX YHEProcOepexeHMs : TEITOU30IIAIHS, TEeMITepaTyphl)
SHEprocOeperaronife KphI, TePMOAKKyMYISATOPHI U T. Uccnenosanue
. TeMIEPaTypbl KATICHUS
BOJIbI, TEMIIEPATYPbI
. bubnuoreka
T AHanu3 NpakTUYECKUX CUTYAIMH, CBSI3aHHBIX CO IIJIABJICHUSA JIbAA OK
€IUIOBbIE N N N
1.2 21 1 5 | CBOMCTBaMH ra3osB, JKUAKOCTEN U TBEPIBIX TEI (Mcnonb3oBaHue gaTynka I
MPOLECCHI https://m.edsoo.ru/
TEeMIEepaTyphbl) 76418 co
OO6cyxIeHre YKOJIOTUYECKUX MTOCIEICTBUI OxnaxaeHue npu -
WCIMOJIb30BaHMS ABUTATENIEH BHYTPEHHETO CTOPaHus, HCTIapEHUU
TEIJIOBBIX U THIPO3JIEKTPOCTAHIU . (Mcnonb3oBanue naTunka
['pynmoBbIie MPOEKTHI AJ11 OCO3HAHUES TJI00ATBHOTO TEeMIEePaTyphbl)
XapakTepa 3KOJOTHYECKHUX MpoOsieM U myTeil ux Uccnenosanue
pemenust OTHOCHUTEIBHOU
TBopueckue pabOThI, HANIPBIEHHBIE HA PA3BUTHE BJIQ)KHOCTH
Hay4YHOU JII0003HATEILHOCTH, HHTEpECca K (Mcnonb3oBaHue gatunka
WCCIIEA0BATENIbCKOM 1€ITEIbHOCTH. TEMIEPATYPhI)
Wtoro no pazgeny 28

Paznes 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
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2.1

DIIEKTPUYECKUE
3apsiibl.
3apsiKeHHbIE
Tea U uxX
B3aUMOJICHCTBU
e

2.2

IMocTostHHBIN
ANEKTPUYECKUI
TOK

20

23

Maruutasie
SIBJIEHUS

1.5

24

DIIEKTPOMArHuT
Hasi THAYKIUS

PacrioznaBanue 1 00bsCHEHUE SBICHUIMA
AJIEKTPHU3ALUU B TIOBCETHEBHOM JKU3HMU.

HaGmonenue u 00bsICHECHHE OIBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHECHUS
ANEKTPUIECKOTO 3aps/ia.

HccnenoBanue nmpeoOpa3oBaHus 3HEPTUM NIPH
obEME TPY3a NIEKTPOABUTATEIEM.

Brimonuenue cooOuienuii 11st popMupoBaHUs
LIEHHOCTHOT'O OTHOIIEHUS K JOCTHXKEHUAM
POCCHUNCKUX YUEHBIX (PU3UKOB. OCO3HAHUE
IIEHHOCTH (PU3MUYECKON HAYKU KaK MOIITHOTO
MHCTPYMEHTA MO3HaHUSI MUPa, OCHOBBI
pa3BUTHS TEXHOJIOTUH, BAXKHEHIIEH
COCTABJISIFOLIEH KYJIbTYPHI.

CaMocCTOsTENbHBIE U TPAKTUYECKHE PAOOTHI
JUTSL BOCHIPUSITHS 9CTETUYECKUX KaueCTB
¢buznyecKoil HayKu: e€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.

HccnenoBanue 3aBUCUMOCTH CUITBI

TOKa OT HANPSIKEHNUS, bubnuoTeka
conpotusienus. (Mcrnonp3oBanue [HOK
JATYMKA TOKA U HATIPSHKCHHUS) https://m.edsoo.r
WccnenoBanue COnpoTUBICHUS ABYX u/7f4181ce
Pa3HBIX MaTepUaJIOB.
(Mcnonb3oBanue qaTurvka TOKa U
HANPSHKCHNS ) bubnuoreka
HccnenoBanue HarpeBaHus [IOK
MIPOBOJIHUKA TIPU MPOXOKIACHUN https://m.edsoo.r
toka(Mcronp30BaHne TaTYMKA TOKA w/7f4181ce
U TEMIIepaTyphl)
HccnegoBanue MarHuTHOTO MOJI,
C0371aBa€MOI0 IMOCTOSTHHBIM
MOJIOCOBBIM MarHUTOM. Bubimorexa
(Mcnonp3oBaHue gaTuynka TIOK
MArHHTHOrO NIOJ) https://m.edsoo.ru
Wccnenosanue nelicTBUM MarHUTHOTO /7f418 1 ce
TOJISI HA IPOBOJAHUK C TOKOM.
(Mcnonb3oBaHue 1aTuvKa TOKa U
MarHUTHOTO TOJIs1)
Habumtoienue MarHuTHOTO MOJIs
KaTYLIKU UHIYKTUBHOCTU C TOKOM
IIPY TUIABHOM U3MEHEHUHN TOKa 4epe3
Heé. (Mcnonb3oBanue 1aTunKa TOKa U BumoTexa
MarHuTHOTO TIOJIST) LIOK
Habumroienne MarHuTHOTO OIS https://m.edsoo.ru
KaTyLIKA UHIYKTUBHOCTH C TOKOM CO | /7f4181ce

CTaJIbHBIM CEPJICYHUKOM H 0e3 Hero
NPY TUIABHOM W3MEHEHHUHU TOKa Yepe3
Heé. (Mcnonb3oBanue 1aTunKa TOKa U

MarHuTHOTO TIOJIST)
HccnenoBanne HHIYKIIMOHHOTO TOKA
(Mcronmp30BaHMe AaTYMKA TOKA U
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MarguTHOI O HOJ'IH)

Hroro no pazneny 37

PesepBHOE Bpems 3

OBUIEE 14.
KOJIMYECTBO 68 5
YACOB 10

I[TPOTPAMME




9 KJIACC

N HaumeHnoBanue KoanvecTBo yacoB | Buabl aesiTeIbHOCTH o0yuaromuxcs ¢ yuerom | Ucnoab3oBanue 06opyaoBanusi | JJeKTPOHHbIE
o/n | PA3AEIIO0B H TeM Beero | K/v | T/p | PA004€l MporpaMmbl BocnuTanms «Touka pocra» (umudpoBsre)
NMPOrpamMMBsl p p o0pa3oBaTeJIbHbIE
pecypest
Pasznen 1. Mexanu4yeckue siBJICHUS
MeXAHITIECKoe AHanu3 1 00CyXIeHHE PA3IUYHBIX PUMEPOB JIBu>keHue 1o HaKJIIOHHON
MEXAHUYECKOTO ABUKECHUS. IJIOCKOCTHA bu6mmoreka [JOK
JBUKCHHE U
1.1 CHOCOGAL Cro 10 1 | OGcyxaeHue rpaHul] IPUMEHUMOCTH MOJEIIH (Mcnonp3oBanue gaTyvka https://m.edsoo.ru/7f41
«MaTepuallbHas TOUKay. YCKOPEHUSI) a4a6
OTIHCaHUs
Onucanrie MEXaHHYECKOTO JABIKEHUS
pa3IMYHBIME criocobamMu (ypaBHEHHE, Ta0IHUIIa, Yckopenne 00beKTa
2
BzaumoseiicTBue rpaguio) . NPHUBA3AHHOTO K IPy3y, Bubnuorexa IIOK
1.2 e 20 1 3 | AHaIM3 XHU3HECHHBIX CUTYALHii, B KOTOPBIX CcBOOOIHO MAJAIOIIEro BHU3 https://m.edsoo.ru/7f41
MPOSIBISIETCS] OTHOCUTEIHHOCTh MEXaHUYECKOTO (VCIOMIb30BaHMe JATIHKA a4a6
JIBUKCHHSL. YCKOPEHHS)
PacnioznaBanue u npubInxKEHHOE OMHUCaHUE
HccnenoBanue yckopeHus
Pa3IUYHBIX BUJIOB MEXaHUYECKOTO JBU)KEHHUS B .
TeJa, IBMKHUMOTO TPYKUHOM
IpUPOJIE U TEXHUKE (Ha MpUMepax cBOOOIHO
OT KECTKOCTHU MPYKUHBI U
najarouX Tel, ABHKCHUS )KUBOTHBIX, HEOECHBIX
) YIUTMHCHHSL.
TEJ, TPAHCIIOPTHBIX CPEICTB U 1.
- TP p peAl AP (Mcnonp3oBaHue qaT4vka
5 YCKOPEHUS)
SaKomi ece/la, HaNpaB/IeHHas HA OCO3HAHUE LIEHHOCTH Bu6uorexa [JOK
1.3 10 3 | dusndeckoil HayKH Kak MOIIHOTO HHCTPYMEHTa https://m.edsoo.ru/7f41
COXpaHCHUA TIO3HAHUS MUPa, OCHOBBI PA3BUTHs TEXHOJIOTHIA, ada6
BOKHENIIEH COCTABIISIOIIEH KYJIbTYPHI.
BrImosiHeHNE MPaKTUYECKUX U J1a00paTOPHBIX
paboT [1J1s OBBIIICHUST YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO
JESITEIbHOCTbD.
Htoro no pazgeny 40

Pa3nen 2. Mexannueckue KoJ1e0aHUA M BOJHBI
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MeXaHIUECKIE Habmonenue xonebanuii moja JeiicTBHEM CHUIT Uccnenosanue 3aBucumoctu | bubnuoreka [JOK
2.1 N 7 3 | TDKECTH M YyIPYrocTH M OOHApYKEHHUE KOJIEOAHUI TIPYKUHHOTO https:/m.edsoo.ru/7f41
1o1I00HBIX KOJIeOaHUI B OKpYIKaloIIeM MUpE. MasiTHUKa OT Macchl U ada6
AmHnanu3 xosie0aHuM Tpy3a HA HUTU U Ha xecTtkocTu. (Mcnonb3oBanue
pyXKHUHE. JaT4YMKa YCKOPEHUSs)
Pemrenue 3aay, CBS3aHHBIX C BBIYHCICHUEM HccnenoBanue 3aBUCUMOCTH
WM OIICHKOM 4acTOTHI (1eproia) KoneOaHuil. KonebaHuii MaTeMaTu4ecKoro | bubmuoreka LIOK
2.2 Mexaieckue 8 1 3 MasiITHUKA OT JIJIMHBI HUTH. https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
TBopueckue paboOThI, HANIPBIIEHHBIEC HA HccnenoBanue 3aryxammux | a4ab
pa3BUTHE HAYYHOH JII0003HATEFHOCTH, KoJIeOaHui.
MHTEpeca K UCCIIeIOBATEIbCKOM 1eATeTbHOCTH. (Ucnonb3oBanue qaTurka
YCKOpEHUSI)
Wroro no pazneny 15

Pa3nea 3. DiieKTpOMArHuT

HOC I10J1€ U 3JIEKTPO

MAardMTHbIC BOJIHBI

IOJIE 1

3.1

BOJIHBI

:‘)HCKTpOMaFHI/ITHOC

QJICKTPOMArHuTHBIC

[TocTpoenue paccyxaeHui, 000CHOBBIBAIOLINX
B3aMMOCBSI3b 3JIEKTPUUECKOTO U MATHUTHOTO
TIOJIEN.

DKCIepUMEHTAIIBHOE U3YUEHHE CBOMCTB
JIEKTPOMAarHUTHBIX BOJIH

Pacno3naBanue 1 aHanu3 pa3IndHbIX
NPUMEHEHUH 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE.

AHanu3 TEKCTOB, ONHMCHIBAIOIINX MTPOSBICHUS
3JIEKTPOMAarHUTHOTO U3JIy4Y€HHUS B IPUPOJIE:
KHMBBIE OPraHU3MBbI, U3ITyUeHHsI HEOECHBIX Tel
(cMBICIOBOE UTEHUE).

Beinonnenue cooOmeHuid, IpOeKTOB A
(bopMHpOBaHUS IICHHOCTHOTO OTHOIIECHHS K
JOCTHKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.

becenpl, qUCKyccuy, HAMPBICHHBIE Ha
OCO3HAHME [IEHHOCTH (PU3NUECKOI HayKH KaK
MOIIIHOTO HHCTPYMEHTA TIO3HAHUS MUPA,

OCHOBBI Pa3BUTHUsI TEXHOJIOTHI, BaXKHEHUILIECH

HccnenoBanue 3aBUCUMOCTH
WHIYKIIUA MarHATHOTO TIOJIS OT
CHJIBI TOKa, IPOTEKAIOLIETO
Yyepe3 KaTylikKy.
HccnenoBanue 3aBUCUMOCTH
WHIYKIIUA MarHATHOTO TIOJIS OT
KOJIMYECTBA BUTKOB B KaTYIIKE.
UccnenoBanue MHIYKIIMOHHOTO
Toka. (Mcronp30BaHue gaTyuka
TOKA ¥ MATHUTHOTO TTOJIST)
Hccnenosanue nerctauii
MarHMTHOTO TIOJISl Ha MTPOBOIHHUK
C TOKOM.
(Mcnonb3oBaHue gaTynka TOKa
¥ MarHUTHOTO TOJIS)
Habntonenne MarHuTHOTO MO
KaTyIIKH UHIYKTUBHOCTH C
TOKOM TIPH TUIABHOM H3MEHCHHUH
TOKa 4epe3 Hee.
(Mcnonp3oBaHMEe JaTUMKa TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
ada6
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COCTaBIISIIOLICH KYJTbTYpHI.

1 MarHUTHOTO TIOJIST)
Hab6moneHre MarHuTHOTO TIOJIS
KaTYIIKA WHTYKTUBHOCTH C
TOKOM CO CTaJIbHBIM
CEPJICUHUKOM M 0€3 Hero Mmpu
IIJIaBHOM U3MCHCHHNU TOKaA tIepe3
Heé
(Mcnonb3oBaHue naTunKa TOKa
Y MarHUTHOTO TIOJIST)

Hrtoro no pazgeny 6
Pa3nen 4. CBeTOBbBIE SIBJIEHUSI
3aKoHBI OObsicHeHHE U MOJICIMPOBAHUE COJIHEYHOTO U bubnuorexa [IOK
4.1 | pacnpocTpaHeHUs 6 JYHHOTO 3aTMEHHIA. https://m.edsoo.ru/7f41
cBeTa UccnenoBanue 3aBUCUMOCTH yria OTPaXKEHUS ada6
e CBETOBOTI'O JIy4a OT YIJia MaJICHHUS. Bu6uorexa [JOK
4.2 | onTuueckue 6 AHaIM3 YCTPOHCTBA ¥ NPUHIMIA JEHCTBUSA https://m.edsoo.ru/7f41
IPHGOPHI HEKOTOPBIX ONITUYECKUX puOOpOB: ada6
¢doroanmapara, MUKpPOCKOTIA, TEIECKOIIA.
CaMocTosTeNbHBIE W TMPAKTUYECKHE PabOTHI
PasiiosKe e JUISE  BOCTIPUSITUSL ~ OCTCTHUYECKHUX  KAueCTB Bu6nuorexa [IOK
4.3 | Genoro cBeTa B 3 dusnyeckoli  Hayku: e  rapMOHMYHOIO https://m.edsoo.ru/7f41
CIIeKTp MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, a4a6
JTAaKOHUYHOCTH.
Htoro no pazgeny 15
Pa3nen 5. KBanTOoBBIC SIBJICHUS
Ucnyckanne n OO0cyx1eHre MPOTUBOPEUU TUIAHETAPHOMN bubmuoreka IIOK

5.1 IOTJIOIIEHUE CBETA 4
aTOMOM
CrtpoeHnue

52 p 6

ATOMHOTO sAapa

5.3 | SAnepnble peakuuu 7

MOJIEJIM aTOMa U OCHOBAHUH JUIsl TUIIOTE3bI
Bbopa o craunoHapHbIX OpOUTaX AJIEKTPOHOB.
OO6cysxeHne BO3MOXKHBIX THIIOTE3 O MOJIENIAX
CTPOEHHUS szIpa.

AHanu3 OMOJIOTHYECKUX U3MCHEHHH,

https://m.edsoo.ru/7f41

ada6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

adab

bu6mmoreka [JOK
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MIPOUCXOISIINX IO IEHCTBUEM
PaIMOAKTUBHBIX U3TYyUYEHUH.
Hcrnonp30BaHne paiOaKTUBHBIX H3IYUCHUH B

MEJIUITTHE https://m.edsoo.ru/7f41
ada6

I'pyrimoBbie MPOEKTHI JIsi OCO3HAHUS
r100aIbHOTO XapaKTepa KOJIOTHUECKIX
npo0JIeM U MyTeH MX pPereHus

Wroro no pazneny 17

Pasnea 6. IlopTopuTe1bH0-000011AI01M I MOAYJIb

[ToBTOpeHue u OBpucTHUecKas Oecena s
00001eHne MIPOSIBIICHUS] MHTEPECa K bubmmorexa [JOK
6.1 | comepxaHus Kypca 9 2 MPaKTUYECKOMY U3YUYCHHIO ITPodeccuid, https://m.edsoo.ru/7f41
¢du3uku 3a 7-9 CBSI3aHHBIX C (PU3UKOI. ad4a6

KJIACC

Hroro no pazneny 9

OBIIEE KOJIMYECTBO
YACOB I1O 102 3 27
[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIHHEYEHUE OBPA3OBATEJBHOI'O

MNPOLUECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JIS1 YYEHHUKA
Ne ABTOD, Ha3BaHUE Kitace
1 YyeOHuK: A B.Ilepoinikun. ®usuka. 7xiacc. 7
2 YueOnuk: A.B.Ileppiukun. @usuka. 8 kiacc 8
3. | YueOHHK: ITepsmmkun A. B., EM.I'ytauk 9 knacc 9
4 3agauyHuK: C6opuuk 3a1a4 o dusuke 7-9 7-9
B.M.JIykamuk,E.B.MiBanoBa

METOAUYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

Ne ABTOD, Ha3BaHUE Knacc
1. 7-9
VyeoHno-meroaunuecknii koMmuiekT. ®T'OC
2. P3HOYpOBHEBBIE CaMOCTOsITENTFHBIE M KOHTPOJIbHBIE paboTsl JI.A Kupuk 7-9
3. 7-9
4. COOpHHK TECTOBBIX 3aJaHUH U TEMAaTHIECKOTO H UTOroBOT0 KOHTpoJs ( MMOO) 7-9
5. [oypounsie pa3pabotku-7 C.E.IlonsHckuit 7
6. [oypounsie pa3padbotku-8 C.E.JlonsHckuit 8
7. [Toypounsie pa3zpadoTku-9 B.A.Boikos 9
8. CoOopnuk 3ama4 o ¢usuke 7-9 B.M.JIykammk,E.B.Banosa 7-9
9. Hunaxtnaeckuit marepuan A.E. Mapon, E.A. Mapon (7 kiacc; 8 kiacc; 9 xiacc), 7-9
Jpoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

Hudposas nadboparopus «Touka pocTtay.

infourok.rwbubmmorekarfizika/type-56

«PEIITY EI'9%: dusuka. Odyuyaronias cucrema JAmurpus Iymmmaa. ET'D — 2016: 3aannst, OTBETHI, PENICHUS.
https://videouroki.net/razrabotki/fizika/presentacii-3/

https://www.uchportal.ru/load/40

https://kopilkaurokov.ru/fizika/presentacii/page=2?class=&count=20

https://pedsovet.su/load/71-6

http://class-fizika.ru/pres.html

https://multiurok.ru/all-files/fizika/
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