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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
(Gu3MKUM Ha JEeATeTbHOCTHOW OCHOBe. B mporpamme mo ¢usnke y4uTHIBAIOTCA
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00ydaronnXxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM JUISI  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUYECKHEe 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHWOJIOrHMeHd, acTpoHOMHEH U (HHU3NUECKOU
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHsI JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7a4 (U3NYECKOro OOpa3oBaHHUS B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BAHMS;

e UHTEPIIPETUPOBATH JAHHBIE U UCIIOJIH30BaTh HAYUYHbIE I0KA3aTEIbCTBA
JUTS1 IOJTy4E€HUST BBIBOJIOB.

Henu wu3yueHus Qu3MKK HA YypOBHE OCHOBHOrO 001Iero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnerun Munucrepctsa npocsemienust Poccuiickoit @enepanuu (poToKoia oT 3
nexadps 2019 r. Ne I1K-4BH).

Ieaun nzyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa U CTpEMJICHUs OOydaromMxcss K HAaydYHOMY
U3YUYEHUIO TPUPOJBI, Pa3BUTUE HUX HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HaHUS U (PopMUpOBaHHE
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOLIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHUs OCHOB
CTPOCHHMS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e popMupoOBaHHME MpeNCTAaBICHUN O POAU (UUKU JJs Pa3BUTUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHHM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM IESITebHOCTH, CBA3AHHOM ¢ (PU3MUKOM, MOJArOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1eiedl mporpaMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIONUX 3a4ay:

e puOOpETEHNE 3HAHUW O  JIUCKPETHOM CTPOEHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUJIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OMUCHIBATH U OOBSACHATH (DU3UYECKUE SBICHHS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

¢ OCBOCHHME METOJOB PEIIEHUS MPOCTEMIIMX pacu€THbIX 3aaad ¢
UCIIOJIb30BAHUEM bu3nIecKux MoOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e PAa3BUTHE YMEHUU HAOIIOaTh MPHUPOJHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTtopHble  pabOTBl M AKCIEPUMEHTAIbHBIE HCCIEIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ MH(pOpMaruend (PU3NYECKOTO COAEpIKaHUS,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O chepamu mpodeccuoHaNbHOM AesTeNbHOCTH, CBI3aHHBIMH C
¢u3uKOil, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus OTBOAUTCS 255 yacoB: B 7 kimacce — 68 gacoB (2 yaca B HeJeno), B 8
KJacce — 85 yacoB (2,5 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 10 (pU3HKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BHIABUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
HabOmonaemoro sBienus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
IIaprKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactul] BemiectBa. CBsSI3b CKOPOCTH JABUKEHUSI YaCTHUI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPABIX
(kpucTtaminyeckux) Teia. B3auMOCBSi3b MEXKIy CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBneHne uwHEpUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHMsS Teld. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSMOJIMHENHOIO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JBUKEHHUA (IIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHrie cpeHEd CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTsbkeHus (aedopmaiivin)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILIEHHS U yBEJIMUYEHUA AaBieHus. /[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalIuHbl. 3aBUCHUMOCTb JAABJICHHUS XKUIKOCTU OT TIIyOMHBI. ['MapocTtathyeckuii
napanokc. Cooburaronuecs cocyasl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3nymiHOM o6osiouku 3emiu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M13MepeHus: aTMOCcHEpHOro aBJICHHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppaBinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT O00BEMA MOrPYKEHHOM YaCTU

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIOBHE IUIaBaHUs TEJl: IJABAHWUE WIU MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
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AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BbEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECUS] pbluara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHJIa MEXAaHUYECKOW SHEPTUU B IPYTroM. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca u pasMepbl aTOMOB U MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TOJIOKEHUUM MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KaMWUISIPHBIE sIBJICHUA. TemoBoe pacIupeHHe U CKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonudectBo TemnoTel. YenbHas TEIUIOEMKOCTh BEIIeCTBAa. TemIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oananca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHUM 0o0bEMa WM HarpeBaHUM WIU
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre mocTosTHCTBA TeMIepaTyphl MPH TJIaBICHUU.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMITEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJI000MEHE C HAarpeThIM METAUTMYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. JBa poaa 3ieKkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHO3ULUHU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
nas yyactka uenu. IlocienmoBaTenbHOE W MApaJUICNIbHOE  COEAUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHWTH.  B3auMoJeiCcTBUME  TMOCTOSIHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATEINIb TOCTOSIHHOTO TOKa. MCrmonb3oBaHUE JJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
HcToyHrnKn NOCTOSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue mocTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.

W X N o Uk WD R
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlencTBHE MAarHUTHOTO T0OJIS1 HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATEIIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU TN MHAYKIMEH U TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

NccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHUS HAINPSHKEHUNW TPU MOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U PA3/CIICHUN.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17.

18.
19.
20.
21.

OneITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTHb CHJIBl  B3aUMOJCHCTBUSA
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

N3y4enue nerucTBrst MarHUTHOT'O M0JI HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue U n3ydeHue paboTsl 2JIEKTPOIBUTATEIS.

N3mepenue KIII 351eKTpoABUTaTeIbHON YCTAHOBKH.

OneITel 1O  KCCIENOBAHUIO SIBJIEHUS JJIEKTPOMArHUTHOM HMHIYKLUU:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO
TOKA.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe usydenus puznku Ha ypOBHE OCHOBHOT'O 00111eT0 00pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYHMMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHUE BAXKHOCTU MOPAJbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HAaHHME LIEHHOCTH 0e30macHoro ooOpaza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO TpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3UUECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHsS 3a1ad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM I OKPY’KAIOIIEH CPEbI;

e — OCO3HaHHME TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MpoOiaeM M MyTel HX
pelieHus;

e 8) amanTanuMm K HM3MEHSIOUIUMCH YCJIOBHUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICHUCTBUU MPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY WM 3HAHUSAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e —TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM Uuciie POopMyIupoBaTh
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME JEe(PUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETEHTHOCTEHW B 00JaCTH
1076370478

e — IUIAHUPOBAHUE CBOETO0 PA3BUTUS B MPHOOPETEHWU HOBBIX (PUIHUYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AaUMOCBSI3U IMPUPOBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocCBOEHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



eBBISIBJISITh M XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(siBIEHUM);

e YyCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKAIIMKU, OCHOBAHUS ISt
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS] B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SIBJICHUSIM;

* BBISIBJISITh TTPUYMHHO--CJICICTBEHHBIE CBSI3W NPU HU3YYCHUU (PU3MYECKUX
SIBJICHUW U TMPOIIECCOB, JeNaTh BBIBOJbI C UCIOJIH30BAHUEM JEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3AKIIOUCHHM, BBIJIBUTAaTh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSTEJIbHO BBIOMpATHh CIIOCOO pelieHus yueOHoU puznueckoit 3amauu
(cpaBHEHHME HECKOJIBKMX BapUaHTOB pelleHus, BBIOOp HaumbOoliee
MOJAXOASIIETO ¢ Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejbckue 1eiCTBUS

e CTIOJIb30BAaTh BOMPOCKI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHMS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
bU3UYECKU DKCIIEPUMEHT, HEOOJbIIoe HuccleoBaHue (U3UIECKOTO
SIBJICHUS;

eOIIECHMBATh HA MNPUMEHUMOCTh U  JIOCTOBEPHOCTH  HH(pOPMAIIUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (HOPMYITUPOBaTH OOOOIIEHUS U BHIBOJABI MO PE3yJbTaTaMm
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (U3HUUECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh Pa3JIMYHbIE METOMbl, MHCTPYMEHTBI U 3alpOChl MPU IMOUCKE U
orOope WH(pOpPMAlUM WA JTaHHBIX C y4E€TOM MPEMIOKECHHONW Y4eOHOMU
bu3nvecKoi 3a1a4n;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(OpPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEIbHO  BHIOMpATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMbie 3a7a49d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XOJ€ OOCYXJeHMs] ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA PEIICHHE 3aJlauyd U MOJJep KaHue
0J1aroKeaaTeaIbHOCTH OOIICHHS,



* CONIOCTABIIATH CBOU CYXJACHUS C CYXACHUSIMU JIPYTUX YYaCTHUKOB JUANOra,
0OHapy’KMUBATh Pa3JIMUUE U CXOACTBO MO3UIUH;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ IyOJIMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOTIO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIMBUYaTbHOU
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUYECKON POOIeMBbI;

e IPUHUMATH LIEJT COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JIOCTIKEHHUIO: paclpelenisTh pojd, o00CyXJaTh Mpolecchl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTrash KaueCTBEHHOTO pe3yJjbTara IO
CBOEMY HAINpAaBICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OIICHUBATh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBepPCAJIbHbIE Y4eOHbIE NeiiCTBUA

Camoopranusanus:

¢ BBISIBJIATH MPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

e ODUEHTUPOBATBCS B PA3IUYHBIX  MOAXOJAX  MPHUHATUSA  PEUICHUU
(MHAMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PELICHUM
TPYION);

e CAMOCTOSITEJIbHO COCTaBJIATH aJTOPUTM pelieHus: (GU3NUECKON 3a1auu WIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MPEJIaraéMble BApUAHThI PEIICHUH;

e ICTIATHh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJIEKT:

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IIPeAJIarath IiaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYUHBI  JOCTHXKEHUSA  (HEHOCTHIKEHUS)  PE3yIbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nUecKoro WCCIENOBaHWA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;

e CTaBUTH Ce0s1 HA MECTO JAPYroro 4esOBeKa B XOJ€ CIOopa WU JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYIroro;



e IPU3HABATh CBOE MPaBO HA OLIMOKY IPH PEIIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 7 kiacce npeIMETHbIC pe3yJIbTaThl HA OA30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOACHUE,
AKCTIEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MEXaHU4eCKoe JBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJCUCTBYIOIIAsl cuia, aedopmarius
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epazinuath sBICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JBUXKECHHE, HEPAaBHOMEpPHOE  JIBUKEHHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpalllcHUs, Mepeaaya JaBJCHUA TBEPJABIMU TEIaMH, XUJIKOCTAMHU H
razamu, arMocdepHoe JaBJICHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;

epacCmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIUYHBIMU CKOPOCTSMHU B JKMBOM U HEXKUBOU
IIpUPOJAE, HEUCTBUE CWIBI TPEHUS B IIPUPOAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO JIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuard B
TeJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) PU3NYECKUX SBIICHUN;

 ONTUCHIBATh M3YUYEHHBIC CBOMCTBA Tel W (PU3MYECKUE SBICHUS, MUCTIOIB3YsI
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWYeCKass padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS SHEpPrus), Mpu ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI M EIUHUIBI (PU3NUECKUX BEIWYNH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOICTBAa Tell, (QPU3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOW MIpsiMoi), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MAaTEMAaTUUECKOE BBIPAKECHUE;

e O0BSCHATH (PU3UUECKUE SIBJICHHUS, ITPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3aa4u B 1—2 IEMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAKONINE (DU3WUYECKUE BEJIWYMHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/laud  3alKChIBaTh KPAaTKOE YCJIOBUE, TMOJCTaBIATh (HU3NUECKUE
BETMYUHBI B (OPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJAWUTh CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JIJISl PEeIIeHUs 3aj]ia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMYNHBI,

e pacCro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
Opennoyoxkenue  (TUIOTe3y),  paziuyaTh W HUHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WK HU3HUIECKUX
CBOMCTB Teis: GOopMyIHpPOBaTH MPOBEpPSAEMbIEC MPEANOIOKEHUS, COONPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUs, 3alUCHIBATH XOJ] OMbITA U
dbopMynHpoBaTh BHIBOBL

e BBITIOJIHATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACChI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh IOKa3aHUS MPUOOPOB ¢ YUYETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

¢ IPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IPYrol C UCIOJIb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO [BWXKYILETrOCid Tela OT BPEMEHHM JBWKECHUS TeJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU CONPUKOCHOBEHUS TEI, CHUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CHUIIBI OT 00bEMa
NOTpYKEHHON YacTH Tesa U OT IUIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara M OJIOKOB), y4acTBOBaTb B
IJITAHUPOBAHUM  y4eOHOrO0 UCCIEJOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCUPOBATh



pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUIE
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
WCCJICIOBAHMSI,;

 IPOBOJIUTH KOCBEHHBIE W3MEPCHHS (PU3NYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAIOMIAS CWIa, JCHCTBYIOIAs  Ha
NOTPY)KEHHOE B KHUAKOCTh TeEI0, KOIP(MHUIIMEHT TOJE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUW W3MEPEHUU COOMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

e COOJIFO/IATh TIPaBWJIa TEXHUKH OE30IMaCHOCTH IMpHU padoTe ¢ J1abopaTopHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTCPHU30BaTh  TMPUHIMIBI  JCWCTBUS  HM3YYCHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMS
0 CBOHCTBaxX (pM3MYECKHUX SBICHUN U HEOOXOIUMBIC (DH3MYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TIPUMEPax) MPAKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IJKWU3HU IS
obecrieueHuss Oe30omacHOCTH Mpu  oOpameHud ¢ npubopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JI0pPOBbS W COOJFOJICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISAITh OTOOP HCTOYHWUKOB WHpopMaruu B UWHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX WMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

e ICTIOJTH30BaTh MPHW BBITIOTHCHUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYTO
auTepaTypy  (HU3WYECKOTO  COAEpIKAHUS, CHPAaBOYHBIC MaTepUAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBanust HHGOOPMAINY U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHMEHHBIC W YCTHBIE COOOINCHHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJMYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIH30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

e[IPY BBINOJIHEHUH Y4YE€OHBIX TMPOEKTOB M HCCIEJIOBAHUNA PpPaCIpPEAEITh
00s3aHHOCTH B TpyINIe€ B COOTBETCTBHM C MOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IUJJaHA JECUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

* ICTIOJIb30BaTh MOHATHS: Macca U pa3sMepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe TeNa, HACHIIIEHHBIH W HEHACHIIIEHHBIA Map, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEpPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, Terionepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBAHUE, KANWUIAPHBIE SBJICHUS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpAEBAaHUE), KUIIEHUE,
TeIuIonepeaayda (TEIIONPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
NEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsJI0B, JEHUCTBUS IEKTPHUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJEHCTBUE MAarHuTOB, JICHCTBUE
MarHUTHOI'O I0JI HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE WHIYKIHA)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacro3HaBaTh  MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY)XalollleM MHUpe, B TOM uucie (pU3MYECKHE SBJICHUS B HPUPOJE:
NOBEPXHOCTHOE HATSDKEHME M KAaWUISAPHBIE SBJICHUS B IMPUPOJE,
KpUCTaJIbl B npupoae, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKHUE
ABJIEHUSI B aTMocdepe, JIEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiu, Aped¢ MOIIOCOB, POJIb MArHUTHOTO MOJS JUIsl KU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

e OTMMCHIBATh M3YUYCHHbIE CBOMCTBA TeN W (hU3MUECKUE SBICHUS, UCTOIb3YS
¢usnyeckue BeIWYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIJIOTHI, yJENbHAasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJIbHAs TeIJIoTa NapooOpa3oBaHMs, YJelbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JEHCTBUSA TEIJIOBOM



MaIlTiHbI, OTHOCHUTEJbHAS BIAKHOCTh BO3AyXa, JJIEKTPUUYCCKUAN 3apsi,
CWJIa TOKa, JJCKTPUUYCCKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOTHUKA,
yIeTbHOE  CONMPOTHBJICHWE  BemecTBa, pabota W MOIIHOCTH
ANEKTPUYECKOTO0 TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYHMH, 0003HAYCHHUS W CIUHHUIIBI
(GU3HYECKNX BEIIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO
(GU3HUECKYI0 BEIUYMHY C JPYTUMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UYECKUX BEITMYUNH;

e XapaKTEpHU30BaTh CBOWCTBA T, (U3NUYECKHE SBJICHUS U IIPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO--KHHETUYCCKON TEOPHH
CTPOCHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsa, 3akoH Oma JijIs yd4acTKa IeNH, 3aKOH
Jbxoyms—JleHna, 3akOH COXpaHEHHWS DSHEPrHUHM, IpU 3TOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIpAKEHUE;

¢ O0BSICHATh (DU3MYECKUE TIPOIECCHl M CBOMCTBA TEJI, B TOM 4YHCIIC U B
KOHTCKCTE CHUTYyaIluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BsICHEHHE U3 1—2 JTOrH4ecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THHIC 3a7a4u B 2—3 JACHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallU3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIOBUE, BBISBISTH HEIOCTATOK JAHHBIX JJIS
pelieHus 3a1adu, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pacy€Thl W CPABHUBATH IOJYYCHHOE 3HAUYCHHE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIH
du3MUecKrX METO/OB, HWCIOJIb3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
IpOBEpPsiEMOE  MPEJIONIOKEHNE, OIEHWBATh MPABUIBHOCTh IOPSIIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HISCKUX
CBOMCTB TeN (KanmwUIsIpHBIC SBICHUS, 3aBUCUMOCTH JIABJICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBaHUS
NpU W3IYYCHHH OT IBETAa W3IyYaromiew (MOTJIomaromel) MOBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJBI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, OJJICKTPHU3AIUS TEI W B3aWUMOJEHCTBUE DIICKTPUUECKHUX
3apsAI0OB, B3aMMOJICWCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MAarHUTOB, JIEHCTBUS MAarHUTHOTO TIOJIS HA
MPOBOJHUK  C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOWMCTBa



ANEKTPOABUTATENSl TMOCTOSSHHOTO TOKa): (OpMYyJIHpPOBaTH IPOBEPSIEMbIC
MPENOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOBI,

e BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/yXa, CHWJIbl TOKA, HAMPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuObOpOB M JATYMKOB (DU3WYECKUX BEIWYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IPYrol ¢ HCHOJB30BAHUEM  MPSIMBIX U3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS MPOBOJAHUKA OT €ro [JHWHBI, IUIOWAJX HONEPEYHOIO
CEUCHHUS U yIECIBHOTO COMPOTUBIICHUS BEILIECTBA MMPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHUK, OT HANpsHKEHUS HAa  MPOBOJHUKE,
MCCIIEJOBAHME TOCJIEA0BATEIIBHOIO MW  MMAPAUIEIBHOTO COEIUHECHUU
IIPOBOJIHMKOB): TIJIAHUPOBATH HKCCIIENOBaHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJIYYEHHOW 3aBUCUMOCTH B BHJI€ TaOiUI[ U TpaduKos,
JIeNIaTh BBIBOJbI IO pE3yIbTaTaM MCCIICI0BAHUS;

¢ [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs: (U3UUECKUX BeIWYUH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIICHHE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEpUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHH, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

e COOTIONIATh TIPaBUJIa TEXHUKW OE€30MaCHOCTU MpH paboTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JIEUCTBUS  HM3YUYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUHMK OHIEKTPUYECKOW SHEPIUH, DIJIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HArpEeBATEIbHBIE YIIEKTPONIPUOOPHI (TPUMEPHI), STEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKHUE YCTPOWCTBA W HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, IBUTATEIb BHYTPECHHETO
CrOpaHusl, AJIEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMbI AJIEKTPUUECKUX
LENeN C MOCIEIOBATENbHBIM U MAPAJLIETbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBO/IUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O PUMEPAX) MPAKTUYECKOrO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU A
oOecrieyeHusi 0€30MACHOCTM TOpU  oOpalieHud ¢ mpubopaMu H
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAaHEHUS 3/0pPOBbsi M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO NOBEACHUS B OKPYKaIOILEH CpeJie;

¢ OCYLIECTBIISATh MOUCK HH(POpManuu  (QPU3NYECKOTO  COACpNKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIBHBIX ~ WCTOYHUKOB  BBLACNSATh HH(OpMAILUIO, KOTOpas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

¢ ICTIOJIH30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUl HAay4YHO--TIOMYJISPHYIO
auTepatypy (U3MYECKOro cojaepKaHus, CHpPaBOYHbIE MaTepUalbl,
pecypcel cetu MHTEepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE MUCHBMEHHBIE M KpaTKHE YCTHbIE COOOIICHMS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHUsi, B TOM 4YHCJE MYOJMYHO TPEACTABISATH PE3yIbTaThl
NPOEKTHOW WJIM HCCIEAOBATENbCKOM JEATEIbHOCTH, IPU 3TOM TPaMOTHO
UCNOJIb30BaTh M3YyYEHHBIH MOHATUMHBIA anmapaT Kypca (U3HKWH,
COIIPOBOX/1aTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (U3NUEcKuX
IPOLIECCOB PACIpenesaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 3aJjauaMU, CIICUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIAJ B
JEsITeIbHOCTD IPYIMIIbI, BEICTpauBaTh KOMMYHHUKATHUBHOE B3aUMO/IEHCTBUE,
HPOSIBIISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO/I IO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 (una. Buget cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 flapaerme suaKoCTR > https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U T'a3a HA MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHHMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
11
CTpoeHue i cBoficTBa BelcCTBa 8 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 27 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 35
Pa3znea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 8 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN MEKTPUIECKUN TOK 27 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 7 1 15
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 5
TICKTPOMATHIHTHAA HIAYKINA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 47
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85 3 14.5



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

MHUHUCTEPCTBO MPOCBEUIEHUA POCCUMACKON ®EJAEPAILIUA
MuHHCTEpPCTBO 00pa30BaAHUA M MOJIOAEKHOM NMOJMTUKU Biiagumupckon
o01acTn

Yupasienue oopaszopanus axmuaucrpanuu MO "Cynoroackuii paiion"

MBOY "Anapeesckasa COLI"

COI'JTACOBAHO YTBEPXJIEHO
3am. gupekropa no YBP  Jlupexrtop

Konrkosa E.N. Bopounwnna JI.B.
[TpoToxois Ne9 ot ITpukas Ne 180 ot
«31»08.23r. «31» 08.23 1.
PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®usuka. bazoBblii ypoBeHb)

U1 oOygaromuxcs 9 KiiaccoB

Amnpapeeso, 2023r.



PaGouwass mnporpamma 1o  Qusuxe Ha  2023/24 yueOHbIt rTOH IS
oOyuvaromuxcas 9 xkmacca MBOY  «AngpeeBckas COILl» pa3pabotana B
COOTBETCTBHH C TPEOOBAHUSIMU:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHUH B
Poccuiickon @enepanum»;

o npuka3za Munnpocpemenus ot 22.03.2021 Ne 115 «OO0 yTBep)kaeHUU
[lopsanka ~ opraHuM3alii M OCYILIECTBIEHUS  0Opa3oBaTeIbHOM
JEeSATENbHOCTH IO OCHOBHBIM 0O0II€00pa30BaTENbHBIM MPOrpaMMaM —
o0Opa3oBaTeIbHbIM POrpaMMaM Ha4aJIbHOT'O OOIIEro, OCHOBHOI'O OOIIETO
U CpeJIHEro 00111ero o0pa3oBaHusY;

o Ilpukaza MunucrepcrBa mnpocsemieHuss Poccuiickon dDenepamun OT
31.05.2021 Ne 287 "OO6 yrtBepxkAeHUH (eAepaTbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa OCHOBHOIO 00111ero oopa3zoBaHus"

o CII 2.4.3648-20 «CaHUTapHO-2NHIEMHOJIOTUYECKHE TPEOOBAHUSI K

OpraHu3alysaM BOCIUTAHUS U OOYUYEHUS, OTJbIXa U O3JOPOBJICHUS JIETEl
U MOJIO/ICIKI, YTBEPKIEHHBIX IIOCTaHOBJICHUEM [JIaBHOTO
roCyIapCTBEHHOro canutapuoro Bpada Poccuu ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHuyeckue HOPMATHUBBI M TpeOOBaHUA K
oOecrieueHuto Oe3zonmacHOCTH U (WiIM) OE3BPEIHOCTH [JIs 4eJoBEKa
(bakTOpoB cpenbl OOUTaHUSI», YTBEPKAECHHBIX TOCTAHOBICHUEM TJIABHOTO
canutapHoro Bpaya oT 28.01.2021 Ne 2;

o KOHIICTIIMU TpernojaBaHusi ydeOHoro mnpeamera «Duznkay B
Poccwuiickoit denepaunu, YTBEPKICHHOU pacopsiKEHUEM
[TpaButenbcTBa OoT 01.12.2016 Ne 642;

« PabGoueit nporpammer Boctiutanuss MBOY «Anapeesckas COLLy;

o VYuebnoro mmana MBOY «Awnapeeckas COIl», yTBepkaeHHOTO
npuka3zom 1o mkoje ot 29.06.2023 Ne 140.

N3yuyenuss ¢pu3MKH B OCHOBHON IIKOJI¢ HAINPABJIECHO HA JOCTHKEHHE
CJICAYIOIIUX LeJIei:
° Pa3BUTHE HHTEPECOB M CIIOCOOHOCTEH yJaIIuXcsl Ha OCHOBE IIEpeaavyy UM
3HAHUU U OMbITA MO3HABATEIIBHON U TBOPUYECKOU JIEATEIILHOCTH;
° MMOHMMAHUE YYAIIUMHUCS CMBICIIA OCHOBHBIX HaYYHBIX OHATUNA U 3aKOHOB
(bU3UKH, B3aUMOCBSI3H MEXKY HAMU;
° dbopMupoBaHUE y yUalTUXCs MPEACTABICHUH 0 (U3UIECKON KapTUHE MHUPA.

JocTrkeHue ITUX 1eJieil o0ecrevuBaeTcsl pelieHueM CaeyIInX 3a1a4:

o 3HAKOMCTBO YYaIllUXCsl C METOJIOM HAYYHOT'O MO3HAHUS U METOIAMU
UCCIEeIOBaHUSI OOBEKTOB U SIBICHUM MPUPOJIBL;


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/486051/

o MPUOOPETEHHE YUATUMUCS 3HAHUN O MEXaHUYECKHUX, TEILJIOBBIX,
AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX, (PU3UUECKUX BEIIMYUHAX,
XapaKTEePU3YIOLINUX 3TU ABJICHUS,

o dbopMupoBaHue y ydaluxcsi yMeHu HabJIroAaTh TPUPOIHBIE SBJICHUS U
BBITIOJTHATh ONBITHI, TA00PAaTOPHBIE paOOThI U IKCIIEPUMEHTAIBHBIC UCCIICI0BAHUS
C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
MPAKTUYECKOM KU3HU;

o OBJIQJICHUE YYAIIUMUCS TAKUMU OOIICHAYYHBIMH MOHITUSIMHU, KaK
MIPUPOJIHOE SBJIICHUE, IMITUPUUECKH YCTAaHOBJICHHBIN (akT, mpobdiiema, TUIOTE3a,
TEOPETUYECKHUMN BBIBOJ, PE3YJILTAT IKCIIEPUMEHTAIIBHON MPOBEPKHU;

o IMOHMMAHUE YYAIIUMUCS OTJIMYMKA HAYYHBIX JAHHBIX OT HEITPOBEPEHHOMN
uH(dOpMaILUK, [ICHHOCTH HAYKHU JJISl yIOBJIETBOPEHHUS OBITOBBIX,
IPOU3BOJICTBEHHBIX U KYJbTYPHBIX MOTPEOHOCTEN YeIOBEKA.

OO0umas xapakrepucTuka yueO0HOro npeamera

konapHBIN Kypc (U3UKH — CHCTEMOOOPA3YIOIIUNA ISl €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, TOCKOJbKY (U3UYECKHEe 3aKOHBI JIeKaT B OCHOBE
collepKaHUsl KypCcOB XWUMHUHM, Ouojoruu, reorpadpuu u actpoHomuu. Pusuka
BMecCTe ¢ ApYruMH mnpeaMeraMmu (Kypc «OKpyKaroluii MUP» HadyadbHOM IIKOJIBI,
¢usnyeckas reorpadus, Xumusi, OMOJIOTHUS) COCTABISET HENPEPBIBHBIIN MIKOJIbHBIN
KypC €CTECTBO3HAHMUS.

®dwu3nKa BOOPYKaeT IMIKOJLHUKOB HAyYHBIM METOJOM IMO3HAHUS, TO3BOJISIONINM
NoJy4aTh OOBEKTHUBHBIC 3HAHUSA 00 OKpy»KaromeM mupe. B 9 kinacce HaumHaercs
U3Y4YeHHUE OCHOBHBIX (PU3MYECKHUX 3aKOHOB, JIabopaTOopHbIE pabOTHI CTAHOBSTCS
O0onee  CIIOKHBIMH,  IIKOJBHUKK  y4yaTcsl  IUTAHUPOBATh  OKCIICPUMEHT
CaMOCTOSITEIIHHO.

O01masi xapakTepucTHKA Y4eOHOT 0 Mmpolecca

JUiss  W3y4eHHs Kypca TIPUMEHSETCS KIACCHO-YpPOYHas CHCTeMa C
WCIIOJIb30BAaHUEM  PA3lIMYHBIX  TEXHOJOTWH, (QOopM, METOJOB  OOy4YEeHHUS.
Hcrnonb3yroTcst cleayIoniiue TUITbl YPOKOB: KOMOWHUPOBAHHBIN, H3YUYEHHSI HOBOTO
Marepuania  (exknus,  Oeceda,  BBIIIOJIHEHHE  MPAKTHYECKHX  pabor),
COBEpIIIEHCTBOBAHMUS 3HAHUW ¥ yMEHWH (pemieHue 3aaad, BBIIOJIHCHHE
CaMOCTOSTEIBHBIX Pa0OT, Ta00PATOPHBIX PA0OT), KOHTPOJISI U KOPPEKIIUUA 3HAHHM
(YCTHBIN OIpOC, MUCBMEHHBIH OMpPOC, 3a4€T), OOOOIICHWS W CHCTEMAaTHU3aIluu
3Haanid. K muchbMeHHBIM (OpMaM KOHTPOJS OTHOCATCS: (DU3MYECKUE TUKTAHTHI,
CaMOCTOSITETIbHBIE W KOHTPOJIbHBIC paOOThI, TeCcThl. OCHOBHBIE BUIBI MPOBEPKH
3HAHWHA — TEKYIas U UTOTOBasi. TeKyInas mpoBepKa MPOBOIUTCS CHCTEMAaTHIECKU
U3 ypoKa B ypOK, a MTOTOBas — MO 3aBEPIICHUHM TeMBbI (pas3jena), IMKOJIbHOTO

Kypca.



Ha ypokax ucnosib3yroTcst 371€MEHTHI TUYHOCTHO-OPUEHTUPOBAHHOTO 00YyUYEHUS,

o0ydyeHussT ¢ TPUMEHEHUEM OIOPHBIX CXE€M, TEXHOJOTHMH YPOBHEBOMU
muddepeHpanu  O0y4eHHsl, TEXHOJOTHM CO3JaHUsl YYE€OHBIX CHUTYalluH,
MHQOPMAIIMOHHBIX U KOMMYHMKAIMOHHBIX TEXHOJIOTUH OOydeHHUS. s
MH()OPMAIIMOHHO-KOMITBIOTEPHOM MOAJICPKKU y4eOHOTO nporecca
MpearnoaaraeTcs ucnoibzoBanue HWHrepHeT-pecypcoB kouieknuu LOP.

MecTo Kypca B yueOHOM ILIaHe
basucupiii  y4ueOHBIM (OOpasoBarenbHblil) MmiaHn MBOY «AnapeeBckas
cpenHss oduieoOpa3zoBaTenbHas MIKOJIa» Ha U3yyeHue (GU3MKu B 9 Kitacce OTBOAUT
3 yueOHbIX yaca B Henemto. [Ipeamer «®Pu3uka» BXOIUT B MPEIMETHYIO 00J1acTh
«ECTeCTBEHHO — HAy4YHBIEC MPEIMETHIY.

B pe3yabTaTe ndydyeHusi QU3MKU B 9 Ki1acce y4eHUK [0JIZKEH:

3HATL/TIOHUMATH

o CMBICJI MOHSATHIA: (U3NYECKOe IBICHUE, (HPU3NIECKHI 3aKOH,
B3aMMO/JICHCTBHE, IIEKTPUUECKOE M0JIe, MAaTHUTHOE T10JI€, BOJHA, aTOM, aTOMHOE
SIPO, MOHU3ZUPYIOIINE U3TyUCHHUS;

o CMBICJ (PM3MYECKUX BeJIUYUH: TyTh, CKOPOCTb, YCKOPEHHE, Macca,
CWJIa, UMITYJIbC, paboTa, MOIHOCTh, KHHETUYECKAas SHEPTHsl, MOTEHIIMAIbHAS
sHEpPrus, KodQPUIIMEHT MOJIE3HOTO ACHCTBUS;

L CMBICJI (l)H?»I/I‘IeCKI/IX 3aKOHOB: HBI-OTOHa, BCCMHUPHOI'O TATOTCHUA,
COXpaHCHUA UMITYJIbCAa U MEXaHUYECKOU OHCPI'UH.

YMETH

L ONHUCLIBATh U 00bACHATH (l)l/ISI/I‘-IeCKI/Ie ABJCHHUSA: paBHOMCPHOC

IPSIMOJIMHENHOE ABUKEHHE, pABHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHUE,
MEXaHMYECKHe KOJIEOAHUs U BOJIHBI, JJIEKTPOMArHUTHYIO HHAYKIIHIO;

o HCNOJb30BaTh GU3NYecKHe NPUOOPbI U H3MEPHUTEIbHbIE
HHCTPYMEHTHI VISl U3MepeHusl (PU3nIeCKUX BeJIUYHUH: PACCTOSHUS,
MIPOMEKYTKA BPEMEHH, CUIIbL;

o NPeICTABIATDH Pe3yJIbTATHI H3MEPEHHUIl ¢ MOMOIIbIO TA0JINII,
rpagukoB, U BbISIBJISITH HA 3TOI OCHOBE SMIIMPHYECKHE 3aBUCUMOCTH: TyTH
OT BPEMEHHU, CUJIbI YIIPYTOCTU OT YIJIMHEHUS MIPYKUHbBI, CUITbI TPEHHS OT CHJIbI
HOPMAaJILHOTO JaBJICHUS, TIEpUOa KOJIeOaHW MasgTHUKA OT JJIMHBI HUTH, TIEpUOAA
KoJIeOaHmii rpy3a Ha MPYKUHE OT MACChI TPy3a U )KECTKOCTHU MPY>KUHBI;

° BbIPAXKaTh Pe3yJbTaThl U3MEPEHUI U PACYETOB B eIMHUIIAX
Me:xayHnapoanoii cuctembl (Cn);
° NMPUBOAUTH NPUMEPHI MPAKTUYECKOI0 UCIOJIb30BAHUS (PU3MIECKHX

3HAHMM O MCXAHHUYCCKHUX, JICKTPOMArduTHBIX U KBAHTOBBIX SABJICHHAX,



° peumiaTh 32/1a4M HA IPUMEHEeHUE N3YUYEeHHBIX (PM3MUYECKUX 3aKOHOB;
° OCYIIECTBJIAATH CAMOCTOSITEIbHBII MOUCK HH(OPMAIIUT
€CTECTBEHHOHAYYHOTO COJICPKaHMS C UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMY/ISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa), ee 00paboTKy U
MIPE/ICTABICHNE B PA3IUYHBIX (hopMax (CIIOBECHO, C TIOMOIIBbIO TPa(HKOB,
MaTEeMaTHYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

° HCIO0JIb30BAaTh MPUOOPETeHHbIE 3HAHUSI M YMEHHSI B IPAKTHYECKOM
AeITeJLHOCTH U NMOBCEIHEBHOM KM3HM: 111 oOecreueHns1 0€30IacHOCTH B
IIPOIIECCEe UCIOJIb30BaHUS TPAHCIIOPTHBIX CPEJICTB, PAIMOHATLHOTO TPUMCHEHUS
IIPOCTHIX MEXaHU3MOB; OIIEHKH 0€30MMaCHOCTH PaIUAIIMOHHOTO (OHA.

Pe3yibTaThl 0OCBOEHHUS KYPCAa GU3MKH

JIn4HOCTHBIE Pe3yJIbTAThI:

chopMHpOBaHUE TTO3HABATEIIBHBIX HHTEPECOB, HHTCIUICKTYaIbHBIX U
TBOPYECKHX CITOCOOHOCTEH yUarmxcs;

yOeKJICHHOCTh B BO3MOYKHOCTH TTO3HAHUS IPUPO/IBI, B
HEOOXOIMMOCTH Pa3yMHOTO MCIIOJIb30BaHMS JTOCTHKCHUI HAYKH M TEXHOJIOT M
JUTSI TalTbHEHIIIETO Pa3BUTHS YEIOBEUECKOr0 O0IIECTBa, YBaXKEHUE K TBOPIIAM
HAYKU ¥ TEXHUKH, OTHOIIIEHHUE K (PU3HKE KaK IJIEMEHTY OOIIeUYeI0BEYECKOM
KYJbTYPBI;

CaMOCTOSTEIIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U IPAKTUYECKUX
YMEHUU;

MOTHBAIUsl 00pa30BaTEIBHON 1eATeNbHOCTH IIKOJILHUKOB Ha OCHOBE
JUYHOCTHO OPUEHTUPOBAHHOTO MOIX0A;

dbopMupoBaHUE IIEHHOCTHBIX OTHOIICHUM IPYT K APYTY, YIUTEIIO,
aBTOpaM OTKPBITUH U U300pETEHUMN, pe3yabTaTaM O0yUCHUSI.
MeTanpeaMeTHble Pe3yJbTaThl:

OBJIaJICHNE HABBIKAMH CAMOCTOSITEIHHOTO MPUOOPETEHUST HOBBIX
3HaHUH, OpraHu3alid YICOHOM eI TEIIHHOCTH, ITOCTAHOBKH IICNICH,
IJIAHUPOBAHUSI, CAMOKOHTPOJISI M OLICHKHU PE3YJIbTATOB CBOEH JIESATEIIHOCTH,
YMEHUSIMU IPEABUAECTH BO3MOKHBIEC PE3YJIbTAThI CBOUX JICHCTBUM;

NOHUMAaHHE PA3INYUN MEXTY UCXOJHBIMH (PaKTaMH U TUTIOTE€3aMHU
JUTsl X OOBSICHEHUS, TEOPETUYECKUMH MOJIEISIMU U PEATbHBIMU OO BEKTAMU,
OBJIaJICHNE YHUBEPCAIBHBIMU YI€OHBIMH JICHCTBUSMHU HA IPUMEPAX TUTIOTE3 IS
00BSICHEHHS U3BECTHBIX (DAKTOB M SKCTIEPUMEHTAILHON TPOBEPKH BBIIBUTAEMBIX
TUIIOTE3, pa3pab0OTKU TEOPETUUECKUX MOJIENIEH MPOIIECCOB WU SIBIICHU;

o dbopMHupoBaHUE YMEHHI BOCTIPUHUMATD, ITepepadaThiBaTh U
MPEIBIBIATh HHPOPMAIIHIO B CIIOBECHOM, 00pa3HOil, CAHMBOINYECKON (hopmax,
aHAJM3UPOBATH U MIepepadaThIBaTh MOJIYYEHHYIO HHPOPMAIMIO B COOTBETCTBHUHU C



[IOCTABJICHHBIMU 33/1a4aMU, BBIIEJISITE OCHOBHOE COACPKAHUE IIPOYUTAHHOTO
TEKCTa, HAXOIUTh B HEM OTBETHI Ha ITIOCTABJIICHHBIC BOIPOCHI U U3J1ararh €ro;

o IIPUOOPETEHNE OIIBITA CAMOCTOSITENIBHOIO IIOMCKA, aHAIU3a U 0TOOpa
nH(OpMAIH C UCTIOJIB30BAHUEM PA3IMYHBIX HUCTOYHUKOB U HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTMH JIs PEIIeHMs] TOCTABJIEHHBIX 3a/1ay;

. pa3BUTHE MOHOJIOTMYECKOU U JUAJIOTMYECKON peUU, YMEHUS
BBIPA)KaTh CBOM MBICIIA U CITOCOOHOCTH BBICIYIIUBATh COOECETHUKA, IOHUMATh
€ro TOYKY 3pEHMs, IIPU3HABATh [IPABO APYIOr0 YEJIOBEKA HA HHOE MHEHUE;

. OCBOCHME IIPUEMOB JECUCTBUN B HECTAHAAPTHBIX CUTYALUX,
OBJIaJICHUE IBPUCTUUYECKUMHU METOJIaMH pELIECHUs MPoOeMm;
o (dbopMHpoBaHUE YMEHHI pabOTaTh B IPYIIE C BHINOJIHEHHEM

Pa3IMYHBIX COLMAIIBHBIX PeJieH, MPeJACTaBISATh U OTCTAUBATh CBOU B3TJIS/IBI U
yOeXKIeHHs], BECTU JUCKYCCHIO.
IIpeaMeTHBIE pe3yJabTATHI:

o 3HAHUS O MIPUPOJIC BAKHEUIINX (PU3MUECKUX SBICHUN OKPY>KAIOIIETO
MHpa U IOHUMAaHKE CMBICJIa (PU3UYECKUX 3aKOHOB. PacKkphIBaromuX CBI3b
W3YYCHHBIX SIBJICHUM;

o YMEHHUS MOJb30BAThCS METOIAMU HAYYHOTO UCCIICIOBAHUS SIBICHUN
IPUPO/IbI, TPOBOIUTH HAOIIONCHUS, TFIAHUPOBATH U BBIMOJIHATH YKCIIEPUMEHTHI,
00pabaTbIBaTh PE3ybTaThl U3BMEPEHUM, IPEACTABIATh PE3YIbTaThl U3MEPEHUI C
MOMOIIBI0 Ta0auIl, rpaduKoB U HopMyJ1, OOHAPYKUBATH 3aBUCUMOCTH MEXKIY
bu3MUECKUMH BEIMUUHAMH, OOBSICHATh MOJyYeHHBIE PE3YJIbTATHI U JIeTIaTh
BBIBO/IbI, OLIEHUBATH T'PAHUIIBI IOTPEITHOCTEN pe3yabTaTOB U3MEPEHUH;

o YMEHHS IPUMEHSTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE HA MPAKTHUKE,
pemiath puU3MYECKUe 3a1a4M Ha TPUMEHEHHUE TIOyUYEeHHbBIX 3HAHU;
o YMEHHS ¥ HABBIKM MIPUMEHSTH MOJIyYeHHbIC 3HAHUS IS OOBSICHEHUS

MPUHIUIIOB JIEUCTBUS BAXKHEUIIINX TEXHUYECKUX YCTPOMCTB, PEIICHUS
NPAKTUYECKUX 33724 MOBCEHEBHOM KU3HU, 0OecTieueHrs 0€30MacHOCTH CBOEH
KU3HU, PAlIMOHAIBHOTO IPUPOIONOJIB30BAHUS U OXPaHbl OKPYKAOLIEN CPELBI;

o dbopMupoBanue yoexaeH!s B 3aKOHOMEPHOU CBSI3M U MIO3HABAEMOCTH
SIBJICHUN PUPOJIbI, B 0O0bEKTUBHOCTH HAYYHOT'O 3HAHUSI, BBICOKOI IIEHHOCTH
HAayKHU B pa3BUTUU MATEPUATIBHON U JyXOBHOM KYJIBTYPHI JIOJIEH;

o Pa3BHUTHE TEOPETUUECKOTO MBIIIUICHHUSI HA OCHOBE (hOPMHUPOBAHUS
YMEHUH yCTaHABIMBATH (PAKThI, pa3InyaTh MIPUUYUHBI U CICACTBUS, CTPOUTH
MOJICNI Y BBIIBUTATh TUTIOTE3bI, OTBICKUBATH U (DOPMYITUPOBATH T0KA3ATEIHCTBA
BBJIBUHYTHIX TUTIOTE3, BEIBOJIUTH U3 DKCIIEPUMEHTAIBHBIX (PAaKTOB U
TEOPETUUYECKUX MoJieTiel (U3HUeCKIe 3aKOHBI;

o KOMMYHUKATHUBHBIE YMEHUS JIOKJIAABIBATH O PE3YJIbTATaX CBOETO
HCCIIEIOBAHHUS, yYaCTBOBATh B TUCKYCCUU, KPATKO U TOYHO OTBEYATH HA BOIIPOCHI,
MCIIOJIb30BaTh CIIPABOYHYIO JTUTEPATYPY U APYTUE UCTOUYHUKH UHGOPMAIUU.



COAEPKAHUE KYPCA ®U3UKHU
9 kaacc (Ileppiukun A.B.)
(102 gaca, 3 yaca B HejeJ10)

Mexanuka

OCHOBBI KHHEMATHKH

Mexannueckoe aBukeHre. OTHOCUTENBHOCTD ABMKEHUsI. CucTeMa OTcYeTa.
MartepuanibHas TouKa Kak Mojienb ¢puzndeckoro tena. Tpaektopus. IlyTs u
nepeMeLICHuE.

duznyeckre BeTUYNHbI, HEOOXOAUMBIE JJIsl OIMUCAHUS IBUXKEHUS U B3aUMOCBS3b
MEX1y HUMU (MyTb, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, BPEMSI IBMXKCHHUS ).

CkopocTh — BEKTOpHasA BENUYUHA. MOAYIb BEKTOpa CKOPOCTH.

PaBHOMepHOG HpiIMOJIHHGfIHOG JABHIKCHHUC. OTHOCUTEIIFHOCTh MEXaHUYECKOTO
JABHKCHUA. Fpa(I)I/IKI/I 3aBUCHUMOCTHU ITYTU U MOAYJISI CKOPOCTHU OT BPCMCHU
JABHKCHMUA.

Y ckopeHue — BEKTOpHast BeJInuMHa. PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHHE.
['paduku 3aBUCUMOCTH TTyTH U MOAYJISI CKOPOCTH PAaBHOYCKOPEHHOTO
IPSAMOJIMHENHOIO IBUKEHUS OT BPEMEHH JBUKCHUS.

JIBuKEHNE IO OKPYKHOCTHU € TIOCTOSIHHOM 110 MOJTYJIIO CKOPOCTBIO.
LlenTpocTpemMuTeabHOE yCKOpEHUE. Y CKOpeHHe CBOOOIHOTO MaICHHUS.

OcCHOBBLI TMHAMHUKH

Nuepuus. UneptHocTh Tem. IlepBriii 3akoH HeroTtoHa. MHepunanpHas cucrema
orcuera. Macca — ckayisipHas BennunHa. Cuiia — BEeKTOpHAas BeauunHa. Bropoi
3akoH HerotoHa. Crnoxenue cui. Tpetnii 3akoH HproToHA.

CB00OOIHOE T1aJIEHUE TEIL.

I'paBuTaninoHHbIe CUIIbL. 3aKOH BCEMHUPHOTO TAroTeHUs. Cuiia TskecTH. [[BrkeHue
HMCKYCCTBEHHBIX CIIyTHUKOB. PacueT nepBoil KOCMUYECKON CKOPOCTH.

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena, nBuxKyIierocs ¢ yCcKOpeHHeM 1Mo BepTukaiu. HeBecoMocTh U eperpy3Ku.
Cuina TpeHus.

3aKkoHbI COXpPaHCHHUA B MCXAaHHUKE

Nmnynec Tena. 3aKk0H cCOXpaHEHUs UMITyJibca. PeakTuBHOE IBH>KEHUE. Y CTPOUCTBO
paketsl. 3HaueHue padot K.O. I{lMOIKOBCKOTO 111 KOCMOHABTUKH. JIOCTHXKEHUS B
OCBOEHUHU KOCMHYECKOTO MPOCTPAHCTBA.



Mexannveckye Koje0aHusl U BOJHDI

Mexanuueckue kosiebanusi. CBoOoaHBIE KoJeOaHUS. AMIUIMTYAa, TEPUO,
yacToTa, (pa3za KoseOaHuH.

Marematuueckuii MmastHuk. dopmyrna mnepuona koieOaHUNH MaTeMaTHYECKOIO
MasITHHKA.

Konebanust rpy3za Ha mnpyxune. Dopmyna mnepuoja KoJeOaHUN NPYKUHHOTO
MasiTHUKA.

HpeBpaH_ICHI/IC OHCPIrun  IIpHu K0JIEOATEILHOM JABHKCHUH. BBIHY)KIIeHHBIC
KoyicOaHus. Pe3oHaHc.

Pacnpoctpanenne kosnebaHui B yHOpyrux cpenax. MexaHMYECKHE BOJIHBI B
OJTHOPOJHBIX cpenax. Ilomepeunsle M NpoaoabHbIE BONHBL JnuHa BomHbI. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ pacIpPOCTPAaHEHMSI U IEPHUOIOM (HacTOTOM).

3BYKOBbIE BOJIHBI. 3BYyK Kak MexaHuudeckas BosiHa. CKOpOCTh 3ByKa. [ poMKOCTH U
BBICOTA 3BYyKa. JX0. AKyCTHUECKUI PE30HAHC. YIbTPA3BYK U €0 MPUMEHEHHE.

3.]'IeKTpOMaFHI/ITHble ABJICHUHA

Hanpsiocennocms onexkmpuueckoz2o noss. JIeMCTBUE IIEKTPUUYECKOTO OIS
Ha DdJeKTpuueckue 3apsaabl. Koudencamop. OHepeus d21ekmpuueckoeo noJis
KOHOeHcamopa.

MarnutHoe mone. OIHOPOJNHOE MU HEOJHOPOJAHOE MAarHUTHOE TOJIE.
MaruuTtHoe none Toka. HanpapiieHre Toka U HanpaBJIeHUE JTUHUN €r0 MarHUTHOTO
noJisi. [IpaBuiio 6ypaBumka.

[IpaBuiio meBou pyku. JlelicTBUE MATHUTHOTO TOJII HA MPOBOJHHUK C TOKOM U
IBIKYIIYIOCA 3apsOKCHHYIO YacTHILY. Cuna Amnepa u cuna Jlopenya.
DNeKTpOU3MEpPHUTENbHBIC TPUOOPHI.

SABnenue snekTpoMarHUTHONM WHAYKIUS. Onbitel Dapanes. MarHuTHbBIN
MOTOK.

OnexTpoMarHutHele koneOanusi. KonebamenvHoiti konmyp. IlepeMeHHBIH
TOK. Dnexmpoeernepamop. Tpancgopmamop.

[IpeoOpa3zoBanue  DIEKTPOIHEPrHM B JJEKTporeHeparopax.  llepemgaua
AIEKTPUUECKON SHEPTUH HA PACCTOSHUE. DKOJIOTHYECKUE MTPOOIIEMBI, CBSI3aHHBIE C
TEIUIOBBIMU Y TUJIPOAIEKTPOCTAHIUSAMM.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI U MX cBokcTBa. CKOpPOCTH
pacrpoCTpaHeHUsi  AJIEKTPOMATHUTHBIX  BOJH. [lpunyunvl  paouocesasu u
meneguoeHus. Bauanue anekmpomacHUmubIX Usay4eHutl Ha HCugvle OPeaAHU3Mbl.
CBeT — 3JIeKTpOMarHuTHasi BoJHA. 3aKOH MpesioMJeHus cBeTa. Jlucnepcus cBeTa.
Humepghepenyus u ougppaxyus ceema.

CTpOCHI’Ie aToOMa 1 aTOMHOI' 0 siApa



PaninoakTUBHOCTh KaK CBUJIETEIILCTBO CIIOAKHOTO CTPOCHUSI aTOMOB. Alb(da-, 6eTa -
u ramma-usnydenus. [lepuon nomypacnaza.

Crpoenne aromoB. Ilmanerapnas wmogxens aroma. KBaHTOBBIM — XapakTep
MOTJIOIIEHNU M HUCIyCKaHMs cBeTa aroMamM. JluHeWuaTeie cnekTpbl. OTIBITHI
Pezepdopna.

PanuoaktuBHbIe npeBpaiieHust aToMHbIX giaep. CoctaB aromMHoro suapa. [IpoTow,
HEWUTPOH M DJIEKTPOH. 3apsAI0BOE, MACCOBOE YNCIIA.

3akoH DWHIITEHHAa O MPONOPIUOHAIBHOCTA MAacChl U 3HEpPruu. Jeghexkm macc u
9HepeUsl Ces3U amoMHbIX A0ep.

SAnepnsle peakiuu. Jlenenne u cunres saep. CoxpaHeHHe 3apsSA0BOr0 U MacCOBOIO
YHCell MIPH SIIEPHBIX PEAKIUSX.

DHeprus CBA3M YacTHI] B sizipe. Boifenenue sHepruu npu JIeJIeHUH U CUHTE3e sIIep.
Uctounnku 3neprun CoinHia u 38e371. M3inydeHue 38e3/1.

SnepHass  sHepreTuka.  DKOJOTMYECKHE  MpoOjemMbl  pabOThl  aTOMHBIX
3JIEKTPOCTAHIIUH.

Brusnue paouoaxmuenwix uznyyeHuni Ha Jicusvle  opeaHuzmvl. MeTonbl
HAOJIIOICHNS U PETUCTPALIK YaCTHI] B siiepHOM pu3suke. [Jozumerpus.

Crtpoenue u 3BoMI0IUA BeesieHHOM

I'eoneHTpUUecKass U TEIUOLECHTPUYECKAsT CUCTeMbl Mupa. Pu3nyeckass mpuponaa
HeOecHbiXx Ten Comueunoi cuctembl. [Ipoucxoxnaenue COJIHEUHOW CHUCTEMBI.
O®usnueckas npupona ComHuma u 3Be3n. CrtpoeHune BceeneHHol. OBosronus
Bcenennon. ['unores3a bonbiioro B3psiBa.

TemaTu4eckoe IIIAHUPOBAHUE

Ne | Ha3Banue Kon-Bo wacoB | Conepxanue yueOHOTro pasaeia
paszena,TeM
n/
- [IpakTrueckue u
Teopetnyeck | mabopaTopHbIE
UEOCHOBBI paboThl, TBOPUECKHE
U IPOEKTHBIE PA0OTHI,
AKCKYpPCHH U JIp.
1 Bakons 42 40 2
B3aMMOJICCTBUS U
NIBUKEHUSI
Tel
2 | MexaHn4eckue 15 14 1
KoJIeOaHus u
BOJIHBL. 3BYK




3 | DnekrpomarautHoe| 21 19 2
noJje

4 | Ctpoenue atroma u | 14 11 3
aTOMHOTO Si7Ipa.
Hcnonb3oBanue
SHEPIUU aTOMHBIX

saep

5 | CtpoeHue u 6 §]
SBOJIIOIUS
Bcenennoi

6 O06o01maromiee 4
IOBTOpPEHUE

Hroro: 102 94 8

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» dusuka, 8 knacc/ [lepeimkun U.M., BanoB A.U., AKiinoHepHOE OOIIECTBO
«M3narenscTBo «IIpocBemienne»

» dusuka, 9 knacc/ [epeimkun U.M., I'yrauk E.M., Banos A.U., IletpoBa
M.A., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBerienue»

» dusunka: 7-# knacc: 6a30BBIA YpoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,

Npanor A.U., AkimmonepHoe obmiectBo «M3natenscTBo «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. IIporpammbl 0ocHOBHOTO 00111eT0 00pazoBanms. Guszmka. 7 — 9 kaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

8 KJIIACC



1. ITporpamMmbl OCHOBHOTO 00111er0 0Opa3zoBanusd. Pusnka. 7 — 9 knaccel

(aBTopsi:A.B.Ilepsimikun, H.B. ®unonosuu, E.M. I'yTHUK).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
7 KIIACC

1. bubnunoreka — Bcé o npeametry «Pusukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pesxxum nocryma: http:/fizika-class.narod.ru

3. Enunas xomnekius udpoBbiXx 00pa3oBaTebHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokam (GU3UKHU MO TEMaM; TECTHI [0 TeMaM;
HarJsAHbIC TT0CO0Us K ypokaM. — Pexkum poctyma: http://class-fizika.narod.ru
5. Hudpossie o6pa3oBaTenbHbIe pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6. DIIEKTpOHHBIC YUeOHUKH 10 pusnke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnmnoreka — Bc€ mo npenmery «Pusnkay. — Pesxxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus nu@poBbiX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepuaibl K ypokaMm (GU3UKHU MO0 TeMaM; TECTHI TI0 TeMaM;
HarJsIIHbIe Toco0Ous K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DJIEKTPOHHBIC YUEOHUKH 0 Pusnke. — Pexxum nocryna:
http://www.fizika.ru

9 KJIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuteknus nu@poBbIX 00pa3oBaTENbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

3. UHTepecHble MaTepuaibl K ypokaMm (U3HKHU IO TEMaM; TeCThI 0 TEMaM;
HarJsAHbIE TT0CO0Us K ypokaM. — Pexkum poctyma: http://class-fizika.narod.ru
4. Iludpossie oOpazoBaTeabHbIE pecypchl. — PexxuM mocTtymna:
http://www.openclass.ru

5. DNeKTpoHHBIC YUeOHUKH 110 pusnke. — Pexxum mocryma:
http://www.fizika.ru

6.Jlucranimonnas nkosia Ne368 http://moodle.dist-368.ru/ OTkpsIThIif KI1acc.
CeteBoe 00pazoBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xomnekmnus g poBBIX 00pa30BaTEIBHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/



8. denepanbHbI HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTSI0ps» MaTepuasl Mo GU3MKE.
http://archive.1september.ru/fiz

11. Aunmanuu ¢pusnyeckux oobektoB. http://physics.nad.ru/

12. )Kuast ¢usuka: odyuaromias nporpamma. http://www.int
edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru
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