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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYarOIIMXCS U OPTraHU3alMI0 H3y4YeHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISIETCA  CHUCTEMOOOPA3ylOIIMM JJisi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METOoa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINOiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW  pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HAay4dHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATCIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIME (PU3NUECKOTO COAEpKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

®denepanpHas pabouass mporpamMma Mo ydeOHomMy mnpenmery «Duszukay,
yrBepxkaeHHasl [pukazom MunucreperBa npocsemenuss Poccurickon denepannu
or 18.05.2023 Ne 370 "OO6 ytBepxkaeHuu QeaepaibHOM 00pa3oBaTEILHOMN
porpaMMbl OCHOBHOTO 0011ero oopazoBanus” (3apeructpupoBan 12.07.2023 Neo
74223), paccuntana Ha o4HyI0 (hopmy oOydeHus. HeoOxomumasi KOppeKTUPOBKA



KOJIMYECTBA YaCOB /TSI OYHO-3a09HOU (HOPMBI 0OYUEHUSI B CTOPOHY YMEHBIIICHHUS:
B 7 kiacce Ha 17 gacoB, B 8 kxmacce Ha 17 yacoB. DTH 4Yachkl OTBOIATCS Ha
CaMOCTOATEIFHOE U3yUYCHUE MaTeprasa MporpaMMbl TI0JT PYKOBOJICTBOM YUHUTEIIS
Ha u3ydenue ¢usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
obOpazoBanus otBoautcs 170 gaco: B 7 kinacce —51 gacos (1,5 yaca B Hezelno), B
8 kimacce — 51 gacos (1,5 gaca B Hezemo), B 9 kinacce — 68 Jaca (2 yaca B HEJIEIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, TpeIIaraéMbplx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. Omnpenenenue pa3MepoB MAJIBIX TE.

3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

4. W3mepeHue Maccel Tena.

5. OnpeneneHue IIOTHOCTH TBEPAOTO TEIA.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CtpoeHue BelIecTBa: aTOMbI M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JIBrkeHnue dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue dYacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HaOmionenue ~ sBIeHUM,  OOBSACHSIONIUXCS  NPUTSDKCHUEM — HIIH

OTTAJKMBAHUEM YaCTHI] BEIIECTBA.



Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenne uHepuUU. 3aKOH HMHEpUUHU. B3aummopeilcTBHe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULEC
00BéMa BellecTBa.

Cuia Kak XapakTepucTUKa B3auMojehcTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. 3MepeHue CHIIbl ¢ MOMOIIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HabmroneHue MexaHUYECKOTO ABUKECHHUS Tea.

2. HM3MepeHune CKOpOCTH NPSMOJIIMHENHOTO ABUKECHUS.

3. HaOmionenue siBnieHus MHEPIUU.

4. HabOnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEHHME MaccC IO B3aUMOAECHCTBUIO TEI.

6. CnoxxeHue cujl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBaHue cCuiibl yIpyrocTH.

2. I'papmyupoBaHue Npy>KUHBI U UBMEPEHHUE CUIT JUHAMOMETPOM.

3. HccrnenoBaHue 3aBUCHUMOCTU CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca Tejla U

XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS JaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temneparyphl. llepenaya naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckune
MAalIMHbI. 3aBUCUMOCTh JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocrtarnuyeckuit
napanokc. Coolaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. I[IpuuuHbBI CyliecTBOBaHUS
BO3ymrHONW 000soukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCHMOCTh aTMOC(EpPHOro AaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHns aTMOChHEPHOTO TaBJICHMUS.

JlelicTBre XKUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TesO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.



Hemoncmpauyuu.

3aBUCUMOCTH JAAaBJICHUA ra3a OT TeMIEPaTypPHhI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBauyueckunt mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTu

T€Ja U TIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUKOCTH.

8. YCJIOBHE IUIaBaHUs TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

S o

N

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JICHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B )KUIKOCTD.

2. BbIsICHEeHME yCIOBUI MIaBAHUS TEJI B )KUIKOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJI mnpocteix MexaHusmoB. lIpocteie
MEXAaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHernueckas M NOTEHUUAJIbHAs DHEPTUS.
[IpeBpaiieHre OHOTO BH/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvim

1. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.

2. HMzmepenue KII/l HaK1OHHOM NIIOCKOCTH.



8 KUIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOW TEOPUU CTPOECHUS
BemecTsa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUM MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMmaunBaHN€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yactull. Buyrpenusas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DSHEpruu:
Terionepeaaya U COBEpLICHUE paboTHI. Buabl TEIJIONEpEAauH:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BelIeCTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOoc(hepHOro
JTABJICHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpununer pabotel TeroBbix apurareneit KIIJ TemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBHYKCHHSI.

2. HaGmonenue nuddyzuu.

3. HaGnronenue sBieHUN cMauMBaHus U KaUJUISIPHBIX SBJICHUH.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3meHeHue naBleHus raza Mnmpu M3MEHEHUH OOBEMA W HarpeBaHUU WIIH
OXJIAXKCHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Teronepenaym.

OxJaxieHue pu COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMHU CHUJIAMHU.
10. CpaBHEHME TEMIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEPATyphl MPH TIIABJICHUH.
13. Moenn TemJIOBBIX ABUTATEIICH.

© ® N o



Jlabopamopnwie pabomel u onvim

1. HccnenoBanue sBIEHUS TEIIOOOMEHAa MPU CMEIIMBAHUU XOJIOAHOW H
ropsi4eu BOJBI.

2. OnpeneneHue yIeIbHOU TEINIOEMKOCTH BEIIECTBA.

3. OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Paznen 7. djekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUUECKUX 3apsaiaoB. BzaummopeiicTehe
3apsbKeHHbIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH a3nekTpudeckoro mofs. [lpuHiun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKUX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKU TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka uend.  llocnepmoBarenbHOe W mapajuieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOoro ToKa. 3akoH JDxoymns—JleHia.
DNEeKTpUYECKHUE LENu U MOTpeOUTeNn 3eKTpudeckoil sueprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3eMJIM U €r0 3HAUYCHUE JJIsl )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

1. DnexTpuzanus Tedl.

2. JIBa pojia AIEKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEI.
3. YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

4. DJEKTPOCTaTUYECKas UHAYKIIHS.

5. 3aKOH COXPaHEHHUs JICKTPUUECKHUX 3apsiiOB.



25.

[IpOBOIHUKH U JUBTEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
M cTOoUYHMKH ITOCTOSHHOT'O TOKA.

JlercTBUSI SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKUJIKOCTH.

. 'a3oBBI1 pa3ps.

. U3mepenne cuibl TOKa aMIepMETPOM.

. I3MepeHune 371eKTpUIeCKOTO HAMPSKEHUS! BOJBTMETPOM.

. Peoctar u Mmara3uH cONpOTUBIICHHUIA.

. B3anmoeiicTBrEe MOCTOSIHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOXHOCTH PA3ICIICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmpaBJI€HUS HWHIYKIHMOHHOTO TOKAa OT YCJIOBHUH

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.
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CoOopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.

N3mepeHue u peryJIupoBaHKe CHUIIBI TOKA.

H3mepenne u peryInpoBaHUe HAMIPSHKEHUS.

3aKOHBI MTOCIIEIOBATEILHOTO COCTMHECHUS IBYX PE3UCTOPOB.
3aKOHBI TApaJUICIBHOTO COCTMHEHUS PE3UCTOPOB.
OmnpenencHue pabOTHl 1 MOITHOCTH AJIEKTPUUIECKOTO TOKA.
N3yuenne pabOThI AJICKTPOIBUTATE]IS.

W3y4yenue SBIEHUS dJICKTPOMArHUTHON WHIYKITHH.

cro



9 KUIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIyJibCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxaroi npyxxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH

OTHOCUTEIBHO KaOMHEeTa (PU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHs TeJla OT MAaCChl Te€Jla U JCUCTBYIOLIEH HA HETO
CUJIBI.
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8. HaOmroneHne paBeHCTBA CHUJI IPHU B3aMMOJECHCTBUM TEN.

9. M3MeHeHue Beca Tejla IPU YCKOPEHHOM JIBH)KECHHH.

10. [lepenaua nmmyJsbca Npyu B3aMMOICUCTBUN TEI.

11. IIpeoOpa3zoBanusi YHEPTUU NIPU B3aUMOJICHCTBUU TEJL.

12. CoxpaHeHHME UMITYJIbCa IIPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnroeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOJHOM MAJCHUH.

16. CoxpaHeHHE MEXAHNYECKOW SHEPIUM NPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomul u onvimoul

1. OmpeneneHne YCKOpPEHUs Tejda NPH PaBHOYCKOPEHHOM JIBMXKEHHH IO
HAKJIOHHOU INTIOCKOCTH.

2. HccnenoBanue 3aBUCHMMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

3. OmnpeneneHue KECTKOCTH MPYKUHBI.

Paszpnen 9. Mexann4yeckue Koj1e0aHusl H BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MateMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIEOATETHbHOM IBHKECHHH.

3aryxaomue — konebaHus.  BpiHyxknaeHHble — KojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoicTBa MeEXaHMYECKUMX BOJH. IIpojonbHble U
[onepeyHsple  BOJIHBL. JIMMHA BOJMHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue koyieOaHWM TeI IOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.
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Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHHE YacTOThl M MEpUoJa KoJieOaHMM MaTeMaTU4eCcKOTo
MasiTHUKA.

2. UccnenoBanue 3aBUCUMOCTHU TEepHoJia KOJIeOAHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

Paznea 10. D1eKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoJie.  DJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BodH. Illkama »jekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBeETA.

Jlemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacripoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenune cBera. [mockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparomiei JnH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rinasa.
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11. Pa3noxenue 06e50oro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. W3yuenue 3akoHa OTpakeHHs CBETA.

2. M3yueHue 3aKoHa MPETIOMIICHHS CBETA.

3. Ilomyuenune n300pakeHUIA ¢ TTOMOIIBIO COOMPAIOIIEH JIMH3BI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiueHus. [lepuoa noxypacnazga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOAKTHBHBIX HW3JIyYEHUHW HA >KUBBIE
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznmydeHus NpUpPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CLIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIONINI MOTYIIb TPETHAZHAUCH JIJISl CHCTEMATH3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
NprOOPETEHHOTO TMPU M3YYECHUU BCEro Kypca (GU3WKHU, a TAKKE IS IOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMeHy MO (u3uke g oOydarommxcs,
BBIOpABIUINX ATOT YUEOHBIN MpPEIMET.

[Ipy u3yueHUr MAaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX O0ECIIEYMBACTCS AOCTIDKEHHE MPEIMETHBIX U
METANpPEIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  O0y4eHus, (GopMupyercs



€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECIOBAHUS
SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNINATBHO EATEIbHOCTHBIM XapaKTep JAHHOTO pas3fielia pealu3yercs
3a cu€T TOro, 4To OOyYalolIuecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue BICHMS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YyucIie 71 IPOBEPKU TMITOTE3 U NOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, IPAKTUIECKOTO UCIIOIB30BAaHUS PAa3JINYHbIX HCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILLCHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUJIOB
HHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAaKTUYECKUM NPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT'O NMO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJALTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (PU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIITOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METANIPEJMETHBIE PE3YJIBTATBI
B pesynabTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ACHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE IIPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SBJICHHI W MPOLIECCOB, J€1aTh BBIBOJBI C HCIOJIb30BAHUEM JI€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO pelieHus: y4eOHOW (U3HYecKon
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEUIeHMs, BbIOOp Haunboee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIO0JIb30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHbBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0OBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaXx.

Pabora c nunopmanmueii:

IPUMEHSATH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpPMY MpEACTABICHUS
uHpoOpMalMM W WJUIIOCTPUPOBATH pelIaeMble 3aJauyd  HECIONKHBIMU
cXeMamHy, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

B X0JIe OOCYXJCeHHs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboOT U NPOEKTOB 337aBaTh BOMPOCHI IO CYLIECTBY 00OCYXKIAEMOI TEMBI U
BBICKa3bIBaTh WJCH, HALICJICHHBICE HA PEIICHHUE 3aJadyd U MOJJepKaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

COTOCTABJISITh CBOU CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
JUanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBITIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOU JEATEIIbHOCTH, OPTaHU30BbIBATH JIECUCTBUS
no e€ JOCTH)KEHMIO: pachpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBIIIOJIHATHh CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa Mo
CBOEMY HAIIPAaBJICHUI0O WU KOOPJAUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOITUX
TUTSL petieHusT (GU3NICCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABIISITH AJITOPUTM pelIeHus (U3MIECKON 3a1auul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBAaTHYIO OLICHKY CUTyalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) Pe3yJIbTaToOB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;



BHOCHUTh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOTO HWCCIACAOBAHHWS WM TPOCKTa) HAa OCHOBE HOBBIX
O0CTOSITENIHCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAaHOBJICHHBIX OIIHOOK,
BO3ZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IeJId U YCIOBUSAM;

CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHN (HU3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJIOZICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBleHus (Auddy3us, TEII0BOE JBI)KCHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllEHUsI, TepeAada AaBJCHUS TBEPABIMH TENaMU, XUIKOCTAMU U
razamud, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOUTH MPAKTUUYCCKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHA;
OINMKCHIBATh MU3yUYCHHBIE CBOMCTBA TeN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpeHHUs, JAaBlieHHWEe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHJIBI,



MOMEHT CWJbl, KO()()HUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAIbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPAKTOBAaTh  (PU3MYECKUM  CMBICA  HCHOJB3YeMBIX  BEIMYMH, UX
0003HaUYEHUS M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CJIOKEHUs CHUJI (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXAHMYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBECHHBIE CBS3H, CTPOUTh OOBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 32aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MPOBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJIBI M TEMIEPAaTypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITIyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Tena, CHUJIbI



TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CHUJIIBI OT 00BEMaA
MOTPYKEHHON YacTH Tella M OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUI
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPEeAJoKEHHOMY IIaHy, (UKCUpOBATH
pe3yNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIWYMH B BHJIC
NPEJIOKEHHBIX TAaONHIl U TpaduKOB, AENaTh BBIBOJBI MO pE3yIbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA JKUJKOCTH M TBEPAOrO Teja, CHUJIAa TPEHUS CKOJIBKCHHUS,
JABJICHWE  BO3/yXa, BbITAJIKUBAIONIAs  CWUJa, JIEUCTBYIOIIAs  Ha
NOTPYKEHHOE B JKHUAKOCTH TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPAaBHEHUSI PA3JIMYHBIX HWCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEIOCTOBEPHOM;



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti MIHTEpHeT, BlageTs NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3ysibTaTaX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MPU H3TOM TPaAMOTHO HCIOJIB30BATh
U3YYCHHBIM TOHATUIHBIM anmaparT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpeneniTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUUECKOE TI0JI€, IIPOBOJHUKHU
Y INBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
AIEKTPU3ALMA TEJ, B3aUMOJICHCTBUE 3aAPSIOB, NEUCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JIEKTPUIECKUE
saBJeHUsI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE



nosie 3eMiM, Apeld MoytocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSTHUE, NPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUU

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, YACNbHAs TEIUIOTA
IUIaBJICHUS, yJleJbHas TeIUIoTa NapooOpa3oBaHUs, YJeldbHas TeruioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllUHbI, OTHOCUTEIbHASl BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BEIIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKa), TMpU  ONHCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa Jij1sl yJacTKa [eNu, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHWsSI DJHEPrUM, IpPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSI 33/laud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJI  peIIeHHUs 3aJadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITU
(bU3MYEeCKUX METOJOB, HCIIOJB3Ysl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSIKA
IIPOBEJEHHUS UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;



MPOBOJUTH OMBITHI MO HAONIONCHWIO (PUBHUECKUX SBICHUW WM
$uznyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU HU3IYyYEHUH OT LBETa H3Iyyaromied (MOTJIONIAroIIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICUCTBHE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJII Ha HPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHwTa,
CBOMCTBa dJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
00Opy0BaHUSs, OMMUCHIBATH X0 OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBIMIOJIHATh  NOPSIMBIE  W3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3yXa, CHJIbI TOKA, HAINPSDHKEHUS C MCHOJIb30BAHUEM
aHaAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UUYECKUX BEIMYHMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JPYrol C  UCIHOJIb30BAHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COCAUHEHUM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE HW3MEpEeHUS (PU3NYecKux BenuduH (yAelbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JCHUCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOM IHEPTUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOPHI, HATPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (M3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA W HW3MEPHUTEIbHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTeIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

e TMPUBOAUTH MpUMEpPbl (HAXOAUTh HHPOpPMALMIO O  TPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJi1 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

e OCYHIIECTBIISAITh MNOMCK HHpoOpMauu (U3NYECKOTO COJACpKAaHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUHM M MyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIETCS] IPOTUBOPEUYNBON MM MOYKET OBITh HEJOCTOBEPHOM;

e HCIOJb30BATh MPU BHITIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;

e co37aBaTb COOCTBEHHBbIE NUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIIECHMUS,
0o000mass wHOOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CollepKaHHWsi, B TOM 4YHCJIE TMYOJIMYHO TPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATETbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

e TMPU BBHINIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (DU3UIECKHUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:
e HCIOJNB30BAaTh IOHATHS: CHUCTEMA OTCUETA, MarTepuajbHas TOYKA,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHWYECKOTO ABIXKEHUS, NedopManus
(ympyrasi, mjacTU4eckas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,



HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIFOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPIOTO TENA, PABHOBECUE, MEXaHUYECKUE KOJIEOAHHS U
BOJIHBI, 3BYK, HH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTabHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, allb(a-, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBL, SIIEPHAS] SHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NIaJICHUE TEJI, PABHOMEPHOE JIBJKECHUE 10 OKPYKHOCTH, B3aHMMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJjeOaTelnbHOE IBMKEHHUE (3aTyXarouiue M
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAasl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XarleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMXKEHUE MJIaHEeT COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe AECWCTBHE BUIUMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PU3NYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBHDKCHUH, YCKOPEHHE, MEPEMEIIECHUE, NYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CHKATOU
NPYXKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas >SHEepIrus,
NEPUOJ U YacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNib MPEIIOMIICHUS CPEAbl), IPU OMUCAHUU



NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMBbIX BEJIUYHH,
00O3HAYEHUA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
OpU SJAEPHBIX PEAKIMIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTb OOBACHEHHE U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THbIe 3adadd  (OMUparoImuMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Ja4d 3allMCBIBAaTh KpaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJINYMHBL;

pacrno3HaBaThb MPOOJEMBbl, KOTOpPHIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEICHHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoJeOaHWW MNPYKUHHOIO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTHb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PacIpOCTPAaHEHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajle M CBOMCTB M300pa)k€HMsI IIpeaMeTa B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpOBAThH BHIBOJIHI,



IPOBOJUTH NPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeaessis
cCpeqHee 3HAUYCHHE U3MepsAeMOoill BelnnuuHbl ((POKycHOE paccTosHuE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0Aa H3MEPEHUs
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJICOaHMI MaTeMaTHueCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIEHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadHKoOB, AeNIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb M YCKOPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJe€HHUsl, KECTKOCTh MPY>KUHBI, KOAI(DPHUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4YacTOTa M
nepuos KojeOaHuM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

paziMyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3UYECKUX MOJIENei:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CHHUIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB



OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/1ay, ONTHUYECKHE CXEMbl IJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 MOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYILECTBIATh MOUCK HMHPOpMAMM (PU3NYECKOTO COACpKAHUS B
HHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3aIIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BAaTh MPH BHITIOJHEHUHU YU€OHBIX 3a/laHUi HaAyIHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro paszjena (U3HKA U CONPOBOKIAThH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 1
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 1 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 1 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 3
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 1 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 3
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 2 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 2 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 10 3 https://m.edso0.ru/7f416194
Wroro no pazueny 16
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 9 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 4 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 15
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 3 https://m.edso00.ru/7f416194
Hroro no pazneny 11
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 51 12



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 16 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 21
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 5 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 15 6 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 4 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1
24 UIEKTPOMArHHTHAS HHAYKLHS 3 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 27
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 51 11



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 7 2 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumopeiicTBue Te 11
MMOACHETBIE Te https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aK0OHBI COXPaHE 6
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 24
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 6 2
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHndecKue BOJTHBL. 3BYK 5
Y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 11
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 3 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 3
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 4 2 bubnnorexa [HOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JlH3bL 1 ONTHHECKHE MPHOOPS! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Henyckanue v nornomeHrue cBera aroMoM 4 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 6 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. Yuebnuk. 7, 8, 9 xmaccel. ABTopsl: Ilepoiukun M. M., MBanos A. U. (7, 8 knaccer); [lepbimkun
A.B., I'yrauk E.M. (9 xnacc)
2. Pabouas Terpans. 7, 8, 9 xmaccel. ABTopsl: XanHanoBa T.A., XaraanoB H.K. (7 kmacc);
Xannanosa T.A. (8 xiacc); ['yrauk E.M. (9 xnacc)

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. Yuebnuk. 7, 8, 9 knaccel. ABTopsl: Ilepeimkua WM. M., BanoB A. W.. (7, 8 ximaccer); [lepsikua
A.B., I'yrauk E.M. (9 xnacc)
2. Pabouas Terpanb. 7, 8, 9 kinaccel. ABrophl: XanHaHoBa T.A., Xannanos H.K. (7 knacc);
Xannanosa T.A. (8 kiacc); ['yrauk E.M. (9 xnacc)
3. Pabouas tetpans. 7, 8, 9 kimaccel. ABTopsl: Kacesnos B.A., /Imutpuesa B.®.
4. Innaktuyeckue Matepuanisl. 7, 8, 9 kinaccel. ABTopsl: MapoH A.E., Mapon E.A.
5. COopHUK BOMPOCOB U 3a1a4. 7, 8, 9 kinaccel. ABTopbl: Mapon A.E., Mapon E.A., TTo3oiickuii C.B.
6. lmarHoctudeckue padoThl. 7, 8 kimaccel. ABTopsl: [llaxmarosa B.B., ledep O.P.
7. Tectsl. 7, 8, 9 knaccel. ABropsl: XanHanoB H.K., Xannanosa T.A.,
8. Metoaunueckoe nocodue. 7, 8, 9 knaccel. Aprop: @unonosuu H.B. (7, 8 knaccer), ['yrauk E.M.,
Uepuukona O.A. (9 xiacc)
- PaGoume nporpammel. 7-9 kimaccel. ABTop: Tuxonosa E.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
1. URL: https://rosuchebnik.ru
2. URL.: https://1bz.ru
3. URL.: http://nerutskih.ru
4. URL.: http://infourok.ru/
5. bubauoreka [JOK



