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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTA OOYYAlOIMXCS M OpPraHU3alMI0 H3Y4YCHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE PA3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duzrka SABISIETCS  CHUCTEMOOOPA3yIOIMM JUJIs  €CTECTBEHHO-HAyYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJIICHUM, M3y4yaeMbIX XUMHUEH, Ouoyioruen, acTpoHoMued u ¢GU3NYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNOCTaBIsieT HamOoJiee SICHbIE O0pa3ibl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOT'O UCCJICAOBAHNS,

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJB30BaTh  HAyYHbBIC
JIOKa3aTeIbCTBA JJIS MOJTYYEHUS! BBIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «dusnka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEIbHBIE TMPOTPAMMBI, YTBEPXKIAEHHONW peIIeHUEM



Komnernn Munucrepera npocsemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Heau uzyyenust pu3uKu:

npHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTEUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEI0BATEILCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHHUS
OCHOB CTPOCHHSI MaTepHH U (DyHTaMEHTATbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3HWKE HAa YPOBHE OCHOBHOIO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CASAYIONIUX 3a1ay:

npuoOpeTeHue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX Pacu€THBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBITOJIHATE OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMell PU3NUECKOTo COAEepKaHUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
JabopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06yqafomnxc;1, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/IBI/IKe.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
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 npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 Ipubopa.

2. Omnpenenenue pa3MepoB MAJIBIX TE.

3. M3mepeHue maccel Tea Ha phIYaKHBIX BECAX.

4. V3mepenue o0bEMa Tena.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHS YaCTUL[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Teil. B3auMocBsi3b MexXay CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA ~ MNPUTSHKEHUEM  WIH

OTTaJKMBAaHUEM YACTHUIL BEILIECTBA.
Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.



MexaHnuueckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenne uHEpUMM. 3aKOH HMHEPUUM. B3aumopaeicTBHe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IMHHUILIC
00BEMa BelecTBa.

Cuila Kak XapakTepucTHKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HalIPaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxeilcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B IPUPOE U TEXHUKE.

Jlemoncmpayuu.

1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Tea.

2. M3mepeHue CKOPOCTH NPSAMOIUMHENHOIO IBHKECHUSI.

3. HaOmronenue siBeHUs: HHEPIUU.

4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJICHCTBUH TET.

5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEII.

6. CIl0)XeHue CUJI, HallpaBJIEHHBIX 110 OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHue MIOTHOCTH TBEPAOIO TENA.

2. I'panympoBanue npy>XMHbI 1 U3BMEPEHUE CUJI TMHAMOMEHTPOM.

3. M3mepeHue cuiibl TpEHHUS C TOMOILBIO JUHAMOMETPA.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS NaBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MalIMHbl. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuit
napanokc. Cooluaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. OnbiT Toppuuenu. M3mepenue atmocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EpHOTro JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOCHEpPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU U ra3a Ha MOIPyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpayuu.

1. 3aBHUCHUMOCTB JABJICHMS Ira3a OT TEMIIEPATYpHI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmmaronuecs cocy/ibl.



4. I'mppaBnudecKuil mpecc.
[IposiBrieHne nercTBUg aTMOCHEPHOTO JABIICHHUS.

6. 3aBHUCHUMOCTb BBITAIKUBAIOIIEH CHJIBI OT O0BEMA MOrPYKEHHOW YacTH
TE€Ja U TIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YCIOBHE IUIaBaHUA TEJN: IUIABAHUE WIIM MOTPYKEHUE TEI B 3aBUCHMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TEA U )KUIAKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenenieHWE  BBITAIKMABAIOWICH CHIIBI, JCHCTBYIOIIEHM Ha  TENO,
MOTPYKEHHOE B JKUJIKOCTb.

2. BbISICHEHME yCIOBUI MIIABAHUS TEJIA B KUJIKOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckass W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue yciioBUM PaBHOBECHS pblUara.

2. HMzmepenue KII/l HaKIOHHOM NIIOCKOCTH.

8 KIIACC

Pa3zgeua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOro, S>KHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaunBaHue U KallWUISIPHBIE sIBJICHUS. TemIoBOe paclIupeHue U CKaThe.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHKECHUS
yacTull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUu:
TeIrIonepeaaya " COBEpULIEHNE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEHHE.



KonudecTBo TemnoTel. YaenpHas TEIIOEMKOCTH BEIIECTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u koHaeHcauus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHUS OT aTMOC(EpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[IpuHuunel pabotsl TeroBbiX aBurarenei KIIJ[ TemmoBoro auratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIECH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaAX.

Jlemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOnronenue sBieHUN cCMauMBaHUs U KaUJUISIPHBIX SBJICHUM.

4. HalGnroeHue TemioBOro paciiupeHust Tel.

5. M3MmeHeHue naBiieHUs raza Npy U3MEHEHUU O0BhEMa M HArpeBaHUU WIIU
OXJIAXKCHUU.

[IpaBuiia U3MEpEHUs TEMIIEPATYPHI.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHHN pabOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGnronenue KureHus.

12. HabnroeHue mocTosiHCTBa TEMIIEPATyPhl MPH TIIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimaol.

1. CpaBHEHHME KOJMYECTB TEIUIOTHl MpPU CMENIMBAHUM BOJABI Pa3HOU

TEMIIEpPaTyphl.

2. HM3mepenue ynenbHOU TEINIOEMKOCTH TBEPIOTO TENA.

3. HM3MepeHue OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

© ® N o



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oje  3JEeKTpudeckoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpORCTBO 1 JEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.

W 0 N U kAW

O = =)
a U A W N B O



17. MoaenupoBaHWe MarHUTHBIX MOJIE€H NOCTOSHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarHuTHOE 1oJjie TOKa. DJIEKTPOMArHuT.

20. [leficTBE€ MAarHUTHOTO TIOJISE HAa TPOBOJIHUK C TOKOM.

21. DJEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

22. UccnenoBanue IBJIEHUS 3IEKTPOMATHUTHON MHITYKLIMH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAINpABIECHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25. DJIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. COopka 3MeKTPUYECKON LIENH U U3MEPEHUE CUIIbl TOKA B €€ Pa3JIMYHbIX
y4acTKax.

2. M3mepeHue HaNpsDKEHUs Ha Pa3IMYHBIX ydacTKaxX dJEKTPUUYECKOM e .

PerynupoBaHue CHIIbI TOKa peacTaToM.

W3mepeHre CONMpOTUBIECHUS MPOBOJHUKA IMPU MOMOIIM aMIepMeTpa U

BOJIbTMETDA.

N3mepenne MOITHOCTH U pabOThl TOKA B 3JICKTPUUECKOH JIaMIIe.

COopKa 2JIeKTpOMarHuTa 1 UCIbITAHUE €0 IEUCTBHUS.

N3yyeHue 35eKTpUYecKoro IBUraTess HOCTOSHHOTO TOKA.

8. IMomyuenune n300pakeHUS MPU TTOMOIITU JIMH3BI.
9 KIIACC
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Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOiIMHEHOe [BrkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue mianeT Bokpyr Comuma. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpysku.



PaBHOBecue marepuanbHON TOUKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. I3mMeHenne umiyibea. UMiynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM dHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnrogenne MeXaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM IBHUKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBU>KCHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JEWCTBYIOIIEH HA HETO
CUJIBL.

Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TEll.

M3meHeHnue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYroM B3aUMOJIEHCTBUU.
HabGntogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU NIPU JBUKEHUH TeNa NOJ IEVCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.
2.

HccnenoBanre paBHOYCKOPEHHOTO JIBUXKEHUSI 0€3 Ha4aJIbHOW CKOPOCTH.
N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUU MPH KOJIeOaTETHLHOM JIBHXKEHHH.



3aryxaomue  konebanus.  BeiHyxknaennole — koneOanusa.  Pesonanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.
Hab6mronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pPe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.

Jlabopamopuvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa U YACTOTHI CBOOOJIHBIX KOJeOaHUMU

MasiTHUKA OT JJIMHBI €70 HUTH.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BollHOBbIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

o vk w N

Jlabopamopuvie pabomul u onvimaol.

1. H3yueHue ABIEHUS JNEKTPOMArHUTHOW UHAYKIIHH.

2. HaGnroneHue CIionIHOTO U IMHEHYAThIX CIIEKTPOB UCITYCKaHUSI.

Paznen 11. CBeToBbIe SIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atmeHust Connua u JIynsl. Otpakenue cera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomiienne cBeTta. 3akoH TmperomieHus cBera. [lojiHOe BHYTpeHHee
OTpakeHHe cBeTa. lcmonb3oBaHuME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B numH3e. OnTudeckas cucrtema (¢oToarmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrTuueckas cuctema. bin3opykocTh U
JalIbHO30PKOCTh.



Pasznoxxenne Oemoro cBera B crekTp. OmnbiTel HpioTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(ncniepcus ceera.

Hemoncmpauuu.

[IpsAMONTMHEHOE pacpOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecknid CBETOBOJ.

Xoj ayuyer B coOMparole JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 06e10ro cBeTa B CHEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX LBETOB.

Pasznea 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MOTJIoNeHre cBeta atToMoM. KBaHThI. JIMHeWYaTble CIIEKTPBHI.

PagnoaktuBHocTh. Anbga-, 6eta- 1 raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoapens aromHoro snpa. HW3oromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun ConHLa v 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5

6.
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PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.
Peructpanus nznydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuvie pabomel u onvimel.
1. H3MepeHue paauaiiioHHOTO (POHA TI03UMETPOM.
2. W3yuenue nenenwus sapa aroma ypaHa no ororpaduu TpeKoB.
3. OmeHka mepuoja MOJypriacraga HaXOJAIIUXCS B BO3AYyXe MPOIYKTOB
pacmnaja rasza pajoHa.
4. V3yueHue TPEKOB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusm.



IoBTOPUTEJIBbHO-00001IAKOIINIH MOTYJIb.

[ToBTOPUTEIEHO--0000IIAIOIMI MOTYITb IPETHAZHAUCH JIJISI CHCTEMATH3aIUN
u  0000IeHWS TPEIMETHOTO  COACp)KAaHWS ©  OMNbITa  JCSATEIHHOCTH,
NpUOOPETEHHOTO MPU M3YUECHUHU BCEro Kypca (GU3WKHU, a TAKKE IS TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy IO (u3uKe I 00yJaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[lpy u3yueHUr MAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIBI
JCSITETIBHOCTH, HA OCHOBE KOTOPBIX O0CCIIEYMBACTCS JOCTHIKCHUE MPEAMETHBIX U
METANpPEIMETHBIX  IJITAHUPYEMBIX  PE3yJIbTaTOB  OOy4eHHs, (opMupyercs
CCTeCTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyUYHBIX METOJOB HCCIICIOBAHUS
SIBIICHUW TIPUPOJBI M TEXHHWKH, OBJAJCHHEC YMEHHSIMH OOBSCHSITh (DU3NYCCKHE
SIBJICHHS, TPUMECHsSSA IIOJNydYeHHBIC 3HAHWS, peliaTh 3aJa4d, B TOM YHCIIC
Ka4eCTBEHHBIC M dKCIIEPUMEHTAIILHBIC.

[MpuHIMNHATBHO OESTETHLHOCTHBIN XapakTep JAHHOTO pasjelia peaau3yeTcs
3a c4y€T TOro, 4tro OOydaromWecs BBIOMHSIIOT 3aJaHHs, B KOTOPBIX WM
npe/IaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWUU pacCloO3HaBaTh M HAYYHO OOBSCHITH
¢du3nveckue SBICHUS B OKpPYKaIOIIeH PUPOE U TIOBCEIHEBHOM KU3HH,

UCTIOJIb30BaTh HAyYHbIE METO/IbI HCCIICIOBAHUS (PU3MUECKUX SIBICHUH, B TOM
YHCIIE IS TPOBEPKH THUIIOTE3 M MOTYYSHHS TCOPETHYECKUX BBIBOJIOB;

OOBSICHATh, HAYYHBIC OCHOBBI HamOOJiee€ BAXKHBIX JOCTIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTHYECKOTO UCIIOIB30BAHUS PA3IMYHBIX HCTOUHUKOB
PHEPTUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAaHEHHS BCEX M3BECTHBIX BHIIOB
DHEPTHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

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

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIBHO--3TUYECKHUX IPHUHIMUIIOB B JEATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIENH COCTABIIAIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 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 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdeCcCcHil, CBI3aHHBIX C (U3UKOM;

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) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN 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 JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

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

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHHUIO: paclpeAeisaTh poyH, OOCYXKIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX [MPHUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeajiaraeMble BAPUAHTHI pEUICHUMH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBiCHUS TBEPABIMU TEJIaMH, >XHUIKOCTSIMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaTb NPOSBJICHUE HM3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs 3HEPTus), MpH OMHMCAHWUU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HMOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHMEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEOBaHMUsS, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYHMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIEays MNPEIJIOKEHHOW WHCTPYKIUMU: TIPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMS (U3UYECKUX 3HAHWA B TOBCEIHEBHOMN
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISAPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHKOB WH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHCHHUE OKPYKAFOLIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTaUIbI B mpupope, wuznydeHue ColiHIA, 3aMEp3aHUe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyeidbHas TEIioTa



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble Al €€ pelleHus, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTH MOpPSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYECHHH OT IBETa H3JIydaromle (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TMOJEH TMOCTOSHHBIX MAarHUTOB, JE€HCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIBbITA U (POPMYIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM OrPEUIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HAaNpsKEHUS Ha IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BUAE TaOmul U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIysl MPEANOKEHHON MHCTPYKLUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCaHHUs (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, FIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HH(MOpPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/JaHUN HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOX/IATh BBICTYIUICHHUE MIPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsi SHEPIeTHKA,



pasznuyaTh SABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyxarolue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUS  CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XalleM Mupe (B TOM uHcie (U3NYECKUE SIBICHUS B IPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEepeMEIleHUuEe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKas »SHEpPrus, IOJHAsg MEXaHW4YecKash >SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUs W €IUHULbl (PU3MYECKUX BEIUYUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
NP SIIEPHBIX PEaKlusax, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 33Jaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpPOOJEMBbl, KOTOpPHIE MOXXHO PpEIIUTh MpU MOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUH, IPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOuparouiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crHoco0a HW3MEpPEHHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PABHOYCKOPEHHOM [IBIDKCHHHM 0€3 HadaJbHOW CKOPOCTH, MEPHOIa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
GbU3MYeCKUX BEIWYHH B BHUAC TaOJHII U TPaPUKOB, NEJaTh BBIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas paboTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKAa, aOCOIMIOTHO TBEPIOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATUYMKU TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI M CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPHl  (HAXOOUTh  HMHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOWCK WH(popManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BAaTh MPYU BBHIMOJHEHUN YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IIVTAHUPOBAHUE
7 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DU3IKA - HAVKE O bubmuoreka [JOK
1.1 e 1 https://m.eds00.ru/7f416
pUpoe 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIil METOT 1 https://m.edsoo.ru/7f416
MO3HaHUs 194
Utoro no pazneny 4

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

Crpoctie bubmuorexa [JOK
2.1 p 2 1 https://m.edsoo.ru/7f416
BeEllleCTBa
194
JIBrxenue u bubnnoreka [JOK
2.2 B3aMMOJIEHCTBUE 2 https://m.edsoo.ru/7f416
YaCTHI] BELIECTBA 194
ArperatHble bub6nuorexa [IOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no paszneny 6
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
MexaHu4eckoe bubmotexa [JOK
3.1 3 https://m.edsoo.ru/7f416
IIBUKEHHUE
194
WHeprms, Macca bubnmoreka [JOK
3.2 I, ’ 6 3 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
but6mmorexa [IOK
3.3 Cua. Bunsr cun 11 1 2 https://m.edsoo.ru/7f416

194
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Hroro no pazgeny

20

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [JOK
JTaBJICHUS
4.1 . 2 https://m.eds00.ru/7f416
TBEPJILIMU TEIIAMH, 194
JKUIKOCTSIMH U T
razamu
bubmuoreka [JOK
JlaBiaeHnue
4.2 4 https://m.eds00.ru/7f416
YKUJKOCTH
194
bubmuoreka [JOK
A
43 Amockeproe 3 https://m.edso0.ru/7f416
JaBJICHUE
194
JeicTBue
YKUJKOCTH U Ta3a Ha bubmotexa [IOK
4.4 . 11 1 2 https://m.edsoo.ru/7f416
MOTPY>KEHHOE B
194
HHUX TEJIO
Utoro no pazneny 20
Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus
bubmuoreka [JOK
Pa6
5.1 abota it 2 https://m.edsoo.ru/7f416
MOIITHOCTH
194
MpocThic bu6mmoreka [IOK
5.2 p 7 2 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHnnueckast bubmorexa HOK
5.3 3 1 https://m.edsoo.ru/7f416
SHEpPrus 194
Hroro no paszneny 12
[ToBTOpenue 6
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 11
I[MPOI'PAMME
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/  pasgenoBuTeM  Bcer  Kourpoabunl  IIpakruueckn
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 e padoThbl e padoThbl
pecypchbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
TelLIoBLIC bu6mmoreka [JOK
1.2 16 2 3 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Utoro no pazneny 23
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUUYECKHE
3apsiIbl. bubnmoreka [JOK
2.1 3apsKeHHbIE 4 https://m.edsoo.ru/7f4181
TeNa U uX ce
B3aMMO/ICUCTBHUE
[TocTrossHHBIM bubmuoreka [JOK
2.2 IIEKTPUYCCKUI 23 1 5 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 5 1 2 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
Wroro mo pazneny 32
Pa3nen 3. CBeToBbIe IBJIeHHS
Hcrounuku
CBeTa.
Pacrnipoctpanenu
bu6mmoreka [IOK
€ CBeTa.
3.1 3 https://m.edsoo.ru/7f4181
Otpaxxenue co
CBeTa. o
[Ipenomiienne
cBeTa
JInH3HI.
Onruyeckast but6mmorexa [IOK
3.2 CHUJIA JIMH3BI. 5 1 1 https://m.edsoo.ru/7f4181
N3ob6paxenus, ce
JlaBaeMbIe



https://m.edsoo.ru/7f4181ce
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JIMH30U

Hroro no pazngeny

[ToBTOpenue 5

OBILEE

KOJIMYECTBO

YACOB I1O 08 1

[TPOTPAMME




9 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudposbie)
n/  pasgenoBuTeM  Beer  Komrpoann — Ilpakruueck
oOpa3oBaTe/ibHbIE
I NPporpaMmMsbl 0 ble padoThI ue padboThbl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnudeckoe
R bubnmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOEBI €ro
a4ab
OIMCAHUS
Bzaumoneiicteu bubnnorexa LIOK
1.2 20 1 2 https://m.edsoo.ru/7f41
€ Ten
adab
3AKOHEL bubmuorexa [JOK
1.3 10 https://m.edsoo.ru/7f41
COXpaHEHUS
a4ab
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
MexanndecKue bubmorexa LOK
2.1 7 1 https://m.edsoo.ru/7f41
KOJIeOaHUs
a4ab
bubnnoreka IIOK
Mexanuueckue
2.2 soHLL 35 8 1 https://m.edsoo.ru/7f41
0 - IBYK a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
Hoe ole I bubmmoteka [IOK
3.1 12 1 https://m.edsoo.ru/7f41
AIEKTPOMAarHUTH
a4ab
bIC BOJIHBI
Hroro no paszneny 12
Pa3znen 4. CBeToBbI€ sIBJIEHHSI
3aKOHBI but6mmorekxa [IOK
4.1 pacnpocTpaHEH! 2 2 https://m.edsoo.ru/7f41
sI CBEeTa ad4ab
JIMH3BI U but6mmoreka [IOK
4.2 ONTHYECKUE 2 https://m.edsoo.ru/7f41
npubopsI a4ab
4.3 Paznoxenue 2 bubmuoreka [JOK



https://m.edsoo.ru/7f41a4a6
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0eJIoro CBeTa B
CIIEKTP

Hroro mo pazaeny 6

https://m.edsoo.ru/7f41
a4ab

Pazjnen 5. CtpoeHue aToMa U aTOMHOIO si/ipa

PagmoakTuBHOCT Bbubnuoreka [IOK
5.1 b. Monenu 4 https://m.edsoo.ru/7f41
aTOMOB a4ab
CIhoeHIME bubnmoreka [IOK
5.2 P 6 https://m.edsoo.ru/7f41
aTOMHOTO si/Ipa 2436
SnepHbie bu6nuoreka [IOK
5.3 ealf - 4 1 https://m.eds00.ru/7f41
peart a4ab
Crpoenue u bubnuorexa [JOK
54 SBOJIIOLIUS 3 https://m.edsoo.ru/7f41
Bcenennon a4ab
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
IToBTOpEHUE U
00001eHne bubnnoreka IIOK
6.1 COZepKaHUs 12 1 https://m.edsoo.ru/7f41
Kypca pu3uku 3a a4ab
7-9 knacc
Hroro no paszneny 12
OBIIEE
KOJIMYECTBO
YACOBIIO 102 4

I[TPOTPAMME


https://m.edsoo.ru/7f41a4a6
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INOYPOYHOE IINTAHUPOBAHMUE (7 KJIACC)

Ne Tema ypoka Hcnoabs3oBanue Kou-
n/n odopynoBanus «Touka| Bo
pocTa» 4yacos
BBenenue — 4 4.

1 |BBOJHBIN HHCTPYKTaX [0 TEXHUKE OE30MACHOCTH. 1
®dusnka — HayKa o npupojae. HaGtoieHust v OTbITHI.

2 |Dusnueckue BenUUnHbL. M3mepenne hpu3nyeckux 1
BEJIMYUH. TOYHOCTh U MOTPEMTHOCTD U3MEPEHHUM.

3 |MHCTPYKTaXK N0 TEXHUKE 0€30MACHOCTH. JInnelika, MEH3ypKa, 1
Jladoparopnasi padora Nel «OrnpezesieHne eHbI aTYMK TEMIIepaTyphl
JeNICHHS] U3MEPHUTEIHHOTO MPUO0pa

4 |Hayunble meToabl no3HaHus. Pu3nka u Mup, B 1
KOTOPOM MBI JKUBEM.

IlepBoHaya/iLHBIE CBE/IEHHS 0 CTPOEHUH BelecTBa — 6 4.

5 |Ctpoenue BemiectBa. MoseKyJbl Kommerorep, Mukpockorn | 1

6 |MHCTPYKTAXK MO TeXHHKe 0e30MaCHOCTH. JlunHeiika, MUKPOCKOT 1
JladoparopHasi padora Ne2 «3mepeHue pasmepos
MaJbIX TEJ»

7 | duddys3us B ra3ax, »KUIKOCTSIX U TBEPIBIX Tellax 1

8 |B3anMHOe NpUTSHKEHUE U OTTAIKMBAHUE MOJIEKYIT 1

9 |ArperaTHble COCTOSIHMS BEIIECTBA 1

10 | IToBropenue Temsl «IlepBoHauanbHbBIE CBEAECHUS O 1
CTPOEHUU BEILLECTBA»

B3anmopeiicrBue Tea — 20 4.

11 |MexaHnuyeckoe nBUxkeHHE. PaBHOMEpHOE 1 1
HEpaBHOMEPHOE JIBUKEHUE

12 |Cxopoctb 1

13 |Pacyer myTu ¥ BpEMEHU JABHKEHUS 1

14 |BzaumogpeiictBue Ten. Mnepmus 1

15 |Macca Tena 1

16 |MHcTpyKTaK MO TeXHHKE 6€30MacCHOCTH. HaGop Ten pa3Hoii 1

JlaboparopHasi padora Ne3 «3mepeHune Macchl Tella [Macchl, 31€KTPOHHbBIE
Ha PbIYaKHBIX BECAX» BECHI




Ne Tema ypoka Hcnoabs3oBanue Koa-

n/n odopynosanus «Touka| Bo

pocTa» 4acoB

17 |TInoTHOCTH BelecTBa 1

18 |Pacuer macchl 1 00beMa Tela 1Mo ero MIOTHOCTH 1

19 |hMHcTpyKTak MO TeXHUKE 6€30MacHOCTH. JIunelika, MEH3ypKa 1
JlabopaTopnasi pabora Ne4 «I13mepeHue o0bema
Tena»

20 |MHCTpPYKTaX MO TeXHUKE 6e30MacHOCTH. HaGop Ten pa3Hoii 1
Jladoparopnas padora NeS «Onpezenenue MAaCCBI, 3JIEKTPOHHbBIE
IUIOTHOCTH TBEPJOTO TEIa BECHI, INHEWKA,

MEH3ypKa

21 |Cuna. Cuna TaxecTH 1

22 |Cuna ynpyroctu. 3akoH ['yka. 1

23 |Bec Tena 1

24 |Enwauns critbl. CBSI3b MEXKTY CHIION TSOKECTH H 1
Maccou Tena

25 |[Aunamomerp. MHCTPYKTAXK MO TEXHUKE J/lnHaMOMETpBI, 1
0e3onacHoctu. JlaboparopHasi padora Ne6 [IPY>KUHBI, TPY3bI
«['pagyupoBanue NpyXUHbI U U3MEPEHHE CUIT
JUHAMOMETPOM

26 |CnoxeHue cui, JeMCTBYIOMUX MO OJHOM MPSIMOii 1

27 |Cuna tpenus. TpeHue Mokos, CKOJIbKEHUS, KAUeHHUS. 1
TpeHnue B npupojie U TEXHHUKE

28 |Pemienue 3a1a4d Ha JBU)KEHUE U B3aUMOJICHCTBHE. MexaHnuecKkasi CKambsl, 1
HNHceTpyKTaXK 10 TEXHUKE 0€3011ACHOCTH. NIepeBsHHBIN OpPYCOK,
Jladoparopnasi padora Ne7 «3mepenne cuiibl TMHaMOMETp, Ha0OP
TPEHUS C TOMOIIBIO TTHAMOMETPA» rpy30B

29 |KontpoanbHas padora Nel mo Teme 1
«B3aumonencTsue Tem»

30 | Pemenne 3aa4. AHAIH3 KOHTPOJILHON paOOTHI 1

JlaBJieHHe TBepabIX TeJ, JKUAKOCTel U razos — 20 4.
31 |daBnenwue. JlaBmeHue TBEPIBIX TEI 1
32 | laBiieHue raza JlaTuuk TaBIICHHS, 1

mTaTUB, pabovas
€MKOCTb, TpYyOKa,
JIMHENKA




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
33 |/laBieHuE B KUIKOCTAX U Ta3ax. 3akoH Ilackais 1
34 |Pacuer naBiieHUs KUAKOCTH HA JTHO U CTEHKH COCYy/Ia 1
35 |Pemenue 3aqa4 Ha BHIYMCIICHUE JTABICHUS JKUIKOCTH 1
Ha JTHO U CTEHKH COCyJa
36 |Coobmraromuecst COCYIbI 1
37 |Bec Bozmyxa. ATMOChepHOE TaBlIeHUE 1
38 |U3mepenue armocdepHoro gaBieHus. bapomerp 1
39 |U3mepenue naBneHus. MaHOMETPBI 1
40 |ITopuHeBOM KUIKOCTHBINA Hacoc. [ mapaBiamueckas 1
MaluHa
41 | ApxumeoBa cuia 1
42 |MHCTPYKTaXK MO TEXHUKe 0€30MACHOCTH. /lnHamMmoMeTp, ITaTUB, 1
JlabopaTopnas pabora Ne§ «Onpenenenue MEH3YpKa, rpy3
BBITJIKUBAIOIIEH CHJIBI HAa MOTPYKEHHOE B )KUIAKOCTh  [IMJIMHAPUIECKUN U3
TEJI0» CTaJH, Ipy3
[WINHAPUYECKUH 13
QJIFOMUHUS, HUTb
43 |IInaBaHue Ten 1
44- |Pemenue 3a1a4 no Teme "/laBieHue TBEpIBIX Te, 2
45 |)xuakocteit u razos”
46 |MHCTPYKTaXK MO TeXHUKe He30MaCHOCTH. /luHamoMeTp, ITaTUB, 1
JlabopaTopnasi paGora Ne9 «BrIsicHEHHE ycaoBU  [MEH3YpKa, Ipy3
TUTaBaHUS TeJla B KHUIKOCTH [VUTMHAPUIECKUHN 13
CIEIMATBHOTO IJIACTHKA,
COJIb, TTAJIOYKA IS
MepeMeInBaHs, HUTh
47 | Boaublil TpaHCHIOPT 1
48 | Bo3myxoriaBaHue 1
49 |Pemenue 3a1a4 o Teme "JlaBIeHUE TBEPIBIX TEI, 1
KUIKOCTEN U Ta30B"
50 |KontpouabHas padora Ne2mo teme "JaBnenue 1
TBEPBIX TEN, )KUIKOCTEN U Tra3oB"
Pabora u MmomHOCTh. JHeprus — 12 4.
51 |Mexanuueckas pabora 1




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
52 |MommHocTh 1
53 |IIpocThie MEXaHU3MBI. Y CJIOBHE PaBHOBECHUS pbluara 1
54 |MowmeHT cuiibl. Peiyaru B TeXHHKE, OBITY, IPHPOJIE 1
95 |bnoku. "3omoToe npaBuiio" MeXaHUKH [loaBMXKHBIN U 1
HCTIOABIOKHEIN OJIOKH,
[ITATUB, TPY3bl,
TUHAMOMETD, JIMHEHKa
56 |MHCTpPYKTAXK MO TeXHNUKE 0€30MaCHOCTH. Pbryar ¢ KperieHusMu 1
Jlaboparopnasi padora Nel( «BpisicHeHue yciioBust |15 TPY30B, I'PY3bl,
paBHOBECHSI phIUara TUHEIKa, TMHAMOMETP
57 |PaBHOBecHe Tena ¢ 3aKpeIyICHHON OChIO BpPAIICHHUS. 1
Bunsl paBHOBecus
58 |KoaddunmeHT mojae3Horo AHCTBUS MEXaHU3Ma 1
59 |MHCTPYKTAXK MO TeXHHKE 0€30MacHOCTH. [lITatuB, MeXxaHUYECKas 1
Jlaboparopnas padora Nell «Onpenenenue KI1/] CKaMbsi, OpYCOK ¢
IIPY TIOJTbEME TeJIa M0 HAKJIOHHOW TIOCKOCTH KPIOYKOM, TMHAMOMETP,
HaOop rpy3os o 100
60 |Oueprus. Kunernueckasi 1 moTeHIMATbHAS YHEPTUSI. 1
[IpeBpameHre 0THOTO BUa MEXaHUIECKOM SHEPTHH B
Apyroi
61 |Pemenue 3amay 1o teMe "PaboTa U MOIITHOCTB. 1
Ouneprus"
62 |KonTpouabsHas padora Ne3 o reme "Pabora u 1
MOIIHOCTb. DHEprus"
IToBTOpeHUEe H3YUEeHHOI0 MaTepuasa — 6 4.
63 | [ToBTOpeHue Temsl «IlepBoHaYaIbHBIE CBECHUS O 1
CTPOEHUU BEILLECTBA»
64 | [ToBTopenue TeMbl «B3aumopeiicTBue Tem» 1
65 | [ToBTOpeHue TeMbl «/laBiaeHne TBepAbIX Tell, 1
AKHUJIKOCTEH U Ta30B»
66 | [ToBTOpeHue Tembl «PaboTa U MOIIHOCTE. DHEPIUs» 1
67 |UToroBasi KOHTPOJILHAsI padoTa 1
68 |O0oO0maromuil ypok Mo u3y4eHHOMY MaTepuaty 1




INOYPOYHOE INIJTAHUPOBAHMHE (8 KJIACC)

Ne Tema ypoka HUcnonb3oBanue Kou-
n/n o0opynoBanus «Touka| Bo
pocTa» 4yacos
IloBTOpEHUe M3yuyeHHOro B 7 Kjacce — 2 4.
1 |BBoaHBIN HHCTPYKTAX MO TEXHUKE 0€30MMaCHOCTH. 1
ArperaTHble COCTOSIHMS BelllecTBa. B3aumonelicteue
Tem
2 |Dueprus, paboTa, MOIIHOCTh. MeXxaHn4ecKue 1
SIBJICHHSL.
TenJioBbie siBJeHust — 12 4.
3 |TemnoBoe nBmxenue. Temneparypa. BHyTpenHnss JlaGopaTopHbIii 1
SHEprusl. TEPMOMETD, AATYUK
TeMIIEPaTypPhl
4 |Crnoco0Obl M3MEHEHUs! BHYTPEHHEH SHEPTUH. JleMoHCTpanus 1
«M3meneHune
BHYTpPEHHEH YHepruu
TeJa Ipu TPEHUHU U
yaape». JaTunukK
TEeMIIepaTyphl, IBE
TTOCKHU, JIB€ CBUHIIOBBIC
MJIACTUHKU, MOJIOTOK
5 |TemnmonpoBogHocTs. KoHBekius. 1
6 |Uzmyuenwue. 1
7 |KomuuecTBo TermnoTel. ENUHUIIBI KOTMYECTBA 1
TETLJIOTHI.
8 |YnenbHas TermioeMKoCTh. Pacu€r konmmuecTBa 1
TEIUIOTHI, HEOOXOUMOTO IS HarpeBaHUs TeNa WIH
BBIICJISIEMOTO UM MPU OXJIAXKICHUU.
9 |MHCTPYKTAXK MO TeXHUKe 0€30MACHOCTH. JlaTuuk TeMmeparypsl, 1

JlabopaTopnasi pabora Nel «CpaBHEHHE KOIMUYECTB
TEIUIOTHI IPY CMEUIMBAHUH BOJIbI pa3HOU
TEMIIEPATYPHI»

TEPMOMETP, KaJOPUMETP,
MEH3YpKa,
nmabopaTOpHbIE CTaKaHHbl,
ropsraasi i XOJIOIHas
BOJIA




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
10 |MHcTpyKTaXK MO TeXHUKE (6€30MacHOCTH. JlaTunk TemIiepaTypsl, 1
JlaGoparopHas padora Ne2 «/I3mepeHue yaenpHOl  [TEpPMOMETP, KaJOPUMETD,
TEIIOEMKOCTH TBEPJIOTO TEJIa» MEH3YpKa,
nabopaTOpHbIE CTaKaHBbI,
ropsiuasi U X0JI0AHas
BOJA, TPY3
LIWJIMHIPUYECKUN C
KPIOYKOM, 3JICKTPOHHBIE
BECHI
11 |Pemrenwue 3amay. 1
12 |Dneprus TormBa. Y IeNbHas TEIJIOTa CTOPAHUS. 1
13 |3akoH coxpaHeHHs U IPEBPALICHUS YHEPTUU B 1
MEXaHUYECKUX U TETJIOBBIX MpOIIeccax.
14 |KonTpoabHas padora Nel no teme «TeroBbie 1
SIBTICHUSD
H3meHeHnne arperaTHbIX COCTOSIHUI BemecTBa — 11 4.
15 | Arperarnsie coctosinus BemiecTBa. [inaBienne u 1
OTBEp/IeBaHUE KpUCTAJUINYECKHX Tel. [ padpuk
IUIaBJICHUS U OTBEPJCBaHUS KPUCTAUNIMYECKUX Tell.
16 |V genpHast TeIioTa IIaBICHUS. 1
17 |Pewenue 3aaau. 1
18 |Mcnapenue. HachlleHHBIN U HEHACBIIIICHHBIN TIap. /leMoHCTpanys 1
[Tornomenune sHEprun Npu UCTIAPEHUH KUAKOCTU U («McrapeHue crupTay:
BBIJICJIEHUE €€ MIPU KOHJICHCAIIUH 1apa. TaTYUK TeMIIEpaTyphl,
poOupKa, TUCTOUKU
Oymaru, pe3suHKH,
pa3HbIe CIIUPTHI.
19 |Kunenue. Y aenbHast TemioTa napoodpa3zoBaHus U JlemoHCcTpanus 1
KOHJICHCAIWH. «M3yuenue npouecca
KUTICHHSI BOJBI. JTaTYHK
TEeMIIepaTyphbl, ITATUB,
K0J10a CTEKJITHHAS,
CIMPTOBKA, TOBAPEHHAs
COJIb
20 |BnaxHocTh Bo3ayxa. CriocoObl onpeeneHus /laTunk Temmeparypsl, 1

BJIA’)KHOCTH BO3YyXa. I/IHCprKTa)K 0 TEXHHUKE

TEPMOMETP, MapJis,




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
0e3onacHoctu. Jlaboparopnasi padora Ne3 COCY/Jl C BOJIOM
«M3mepeHre OTHOCUTENIbHOM BIIaXKHOCTH BO3AYXa».
21 |PabGora ra3a u napa npu pacimmpeHun. JlBuraTenb 1
BHyTpeHHero cropanus. [lapoBas TypOuHa.
22 |KIIJI TenioBoro aBHUratels. 1
23 |Pemenue 3amauy. 1
24 |KoutpoJbHas padoTraNe2 1o Teme «ArperarHsie 1
COCTOSTHUSI BEIIl-Ba»
25 |[ToBTOpHUTENBHO-0000IIAIOIINN YPOK IO TEMaM 1
«TemnoBble SIBICHUS», KATPEraTHbIE COCTOSTHUS
BEIIECTBA»
JdyeKTpUYecKUe siBJIeHus — 27 4.
26 |DnexTpu3aius Tell IpU COMPUKOCHOBEHUH 1
BzaumopeiicTBue 3apssKeHHBIX Tell.
27 |Dnextpuueckoe nojue. [I[poBogHUKH, TOTYTPOBOAHUKI 1
Y HETMPOBOIHUKHU IJIEKTPUYECTBA. DIEKTPOCKOIL.
28 | JlemuMOCTh 2JIEKTPHYECKOTO 3apsaa. DIEKTPOH. 1
CtpoeHue aTOMOB.
29 |OOBsicCHEHUE PIEKTPUUECKUX SBICHHH. 1
30 |Onektpuueckuil Tok. ICTOUHUKH TOKa. 1
31 |KonTpoubHas pa6ora 3a | mosyroame. 1
32 |DnexTpuyeckas 1eTb U €€ COCTaBHbIE YaCTH. 1
DJeKTpUYeCKUil TOK B MeTaax.
33 |HeiicTBus anekTpuueckoro Toka. Hamnpasnenue 1
AIIEKTPUUYECKOTO TOKA.
34 |Cuma toka. EnuHuIEI CHIIBI TOKA. 1
35 |Amnepmerp. U3mepenue cuibl Toka. MHeTpykTak mo |[latunk Toka, amnepmerp| 1
TexHuke OesonacHoctu. Jlaboparopnas padora NIBYXIIPEEIbHBIN,
Ne4 «COopka JIeKTpUUECKON e U U3MEPEHHE CUIThI [ICTOYHUK TOKA,
TOKA B €€ Pa3IMYHBIX YJaCTKax» KOMILJIEKT IIPOBOJIOB,
PE3UCTOPHI, KITFOY
36 |DnekTpuueckoe HampshKeHUEe. EAMHAIIBI HAPSHKEHUSI. 1
37 |BombT™metp. U3mepenune HanpsokeHus. UHCTpyKTak  |J[aTunK HANpsOKSHUS, 1

1o TexHuke 0esonacHoctu. Jlaboparopuas padora

BOJIbTMETD




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4yacosB
Ne§ «3mepeHne HaNpsKEHUs HA pa3iInYHbIX NIBYXIIPEECIIbHBIMN,
Yy4acTKax 3JIEKTPUUECKON ST MCTOYHUK TOKA,
KOMILIEKT MPOBOJIOB,
[PE3UCTOPBI, KITI0Y
38 |DnexTpuvecKkoe COMPOTHBICHUE TIPOBOTHUKOB. 1
Enunuib1 conpoTuBiIeHHUs.
39 |3aBHCHMOCTH CHIIBI TOKA OT HamnpspkeHus. 3akoH Oma  |[leMoHcTpanus 1
JUISL y4acTKa LeMu. «uccre10BaHue
3aBHCHUMOCTH CHJIbI TOKA
B IIPOBOJIHHUKE OT
HATIPSDKCHUS»: TaTYHK
TOKA, TaTYHK
HAPSDKEHUS, PE3UCTOD,
[peocTaT, UCTOUYHUK
MUTaHKS, KOMILJICKT
[IPOBOIOB, KITIOY.
40 |Pacy€t conmpoTHBICHHS MPOBOJHUKA. Y IEIHHOE 1
COTIPOTUBIICHUE.
41 |PeoctaTsl. UHCTpYKTAaXK N0 TeXHUKe 0e30MacHOCTH. [JlaTyuK TOKa, peocTar, 1
JladopaTopnas padora Ne6 «PerynupoBanue CUiabl  [UICTOYHUK MUTAHUS,
TOKa PEOCTATOM. KOMILIEKT POBOJIOB,
KJTIOY
42 |MHCTPYKTAXK MO TEXHUKeE 0€30NMACHOCTH. JlaTuuK TOKa, NaTYUK 2
JladopaTopnas padora Ne/ «/3mepenue HaIPSHKEHUs, aMIIEpPMETP
COIIPOTHUBIICHUS IPOBOAHUKA TIPU TIOMOIITH IIBYXITPEICTBHBIMH,
aMIepMeTpa U BOIbTMETPay. BOJIbTMET
IBYXIIpEIEIbHBIH,
MCTOYHUK TOKA,
KOMILJIEKT MPOBO/IOB,
[PE3UCTOPBI, KITI0Y
43 |ITocenoBarenbHOE COCTMHEHNE TIPOBOTHUKOB., JlaTyuk TOKA, TaTYUK 1

HaIPSDKEHUs, aMIIepMETP
NIBYXTIPEIEIbHBIM,
BOJIBTMETD
NIBYXIIPEEIbHBIN,
MCTOYHUK TOKA,
KOMILIEKT IIPOBOJIOB,
PE3UCTOPBI, KIIIOY




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
44 |TlapanienbHOE COeAMHEHUE TPOBOIHUKOB. JlaTuuk TOKa, AaTUYUK 1
HAIPSDKEHUS, aMIIepMET]P
IBYXITpEIEIbHBIMH,
BOJIbTMET
IBYXITIpEIEIbHBIMH,
HMCTOYHHK TOKa,
KOMILJICKT IIPOBOJIOB,
[PE3UCTOPBI, KITHOY
45 |Pewenue 3anau. 1
46 |KoutpoabHas padora Ne3 o Teme «DJICKTpHISCKUC 1
SIBTICHUSD
47 |PaboTa 3JeKTpUYECKOro Toka. MoImHOoCTh 1
AIIEKTPUYECKOTO TOKA.
48 |MHCTPYKTaK MO TEXHUKe H€30MACHOCTH. JlaTuuK TOKa, 1aTYUK 1
Jladoparopnasi padora Ne8 «/3mepeHrie MOITHOCTH  [HAPSKEHUSI, aMIIEPMETP
U pabOThI TOKA B JIIEKTPUUYECKON JTaMIIE». IBYXITIpEIEIbHBIH,
BOJIbTMET]
IBYXITIpEIEIbHBIH,
MCTOYHUK TOKA,
TTAMITOYKa, KOMILJICKT
[IPOBOJIOB, PE3UCTOPHI,
KJTIOY
49 |EnuHuIp! paboThl JIEKTPUIECKOTO TOKA, 1
pUMeEHsIeMbIe Ha TIPaKTHKE.
50 |HarpeBanue MpoOBOAHUKOB DJIEKTPUIECKHM TOKOM. 1
3akon Jlxxoyns-Jlenna.
51 |Konaencarop. 1
52 |Jlamna HakanuBaHUA. DIEKTPHUECKUE [loaBMKHBIN U 1
HarpeBarenbHbIe TpuOopsl. KopoTkoe 3aMbIkaHme. HETIOBIKHBINA OJIOKH,
[TpenoxpanuTtemn. [ITaTUB, IPY3bI,
TMHAMOMETD, JIMHEHKa
DJIeKTPOMArHUTHbIE SIBJIEHHUA — S 4.
53 |MaruuTtHoe noje. MarHuTHOE 10JIe MPSMOTO TOKA. JleMoHCTpanus 1
MaruuTHsle THHUH. «Habmronenue

MArHuTHOT'O I1IOJISA BOKPYT]
IMPOBOAHUKA C TOKOM)):
JaTYUK MaroHuTHOT'O




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTtay 4acoB
0JIs, /1BA IITATUBA,
KOMILJIEKT MPOBOJIOB,
MCTOYHUK TOKA, KIIIOY
54 |MarHuTHOE 10JIe KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUThI 1
U UX npuMeHeHrne. MHCTPYKTak 10 TeXHUKe
0e3onacHoctu. Jladoparopuasi padora Ne9 «COopka
AJIEKTPOMArHuTa U UCIBITAHUE €r0 ACHCTBUSI»
55 |[locTtosiHHbIE MarHUTHI. MarHUTHOE MOJIE MOCTOSIHHBIX |J[eMOoHCTpanus 1
MarHuToB. MarHuTHoE 1oJie 3eMIIH. «Habmonenue mosns
[MOCTOSTHHOTO MarHUTa:
TATYUK MarHUTHOTO
110151, TIOCTOSTHHBIHN
MarHHT MOJIOCOBOM
56 |/leiicTBHEe MarHUTHOTO TIOJISL HA TIPOBOAHUK C TOKOM. 1
OnekTpuyeckuil npurarens. MHCTPyKTaX MO
TexHHKe Oe3onmacHocTu. Jlaboparopnas padora
Nel0 «M3yueHne 3IeKTPUYECKOTrO JBUTATENS
MOCTOSTHHOTO TOKa»
57 |KonTpoabHasi padora Ned o teme «Pabora u 1
MOIIIHOCTb IMOCTOSTHHOTO TOKa. DJIEKTPOMAarHUTHHIE
SIBJICHUSI
CaeToBble siBJIeHHS — 8 Y.
58 |Ucrounuku cBera. PacmnpocrpaHeHue cBera. Ocseturens ¢ 1
MCTOYHHKOM CBETa Ha
3,5 B, ncTouHuk
MUTAHUS, KOMITJIEKT
[IPOBOJIOB, IIeJIeBast
muadparma
59 |Otpaxkenue cBeta. 3akoH oTpaxxeHus cBeta. [Inockoe |OcBerurens ¢ 1

3epKa’o.

MCTOYHHUKOM CBETa Ha
3,5 B, uctounuk
[MUTAHUS, KOMIUIEKT
[TPOBOJIOB, IIIEJICBasT
nuadparma,
MONYIIIUHAP, TUTAHIIET
Ha IUIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM




Ne Tema ypoka Hcnoabs3oBanue Koa-
n/n odopynosanus «Touka| Bo
pocTa» 4acoB
60 |[Ipemomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETA. OcBeTuTens ¢ 1
MCTOYHUKOM CBETa Ha
3,5 B, ucrounmk
[MUTaHUS, KOMILJIEKT
[IPOBOJIOB, IIeJIeBast
muadparma,
MOJTYIMIAHAP, TUIAHIIET
Ha IJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
61 |JIua3er. OnTHYECKAs CHUJIa JTUH3HL. 1
62 |1300paxkeHus, 1aBaeMble JINH30M. 1
63 |UHCTpPYKTaX IO TeXHHKE 6e30MacHOCTH. OcBetuTens ¢ 1
Jladoparopnas padora Nell «Ilonmydenue MCTOYHHKOM CBETa Ha
M300paKeHUsI IPU TTOMOIIU JTHH3BDY 3.5 B, ucrounuk
MUTaHUS , KOMIUIEKT
[IPOBOJIOB, IIeNIeBast
nuadparma, 3KpaH
CTaJIBLHOM,
HaIpPaBJIAIONIAs C
M3MEPUTEIBHON KO,
coOuparoIast JIMH3a,
pacceuBaroIas JMH3a,
crnang «Moaenb
npeaMeTa B pedTope»
64 |I'na3 u 3peHue. 1
65 |KonTposabHas padora NeS mo reme «CBeToBbIe 1
SIBTICHUS
IToBTOpeHUE U3YUYEeHHOTO N0 Kypcy «Pusuka» - 3 u.
66 |[ToBTOpEeHME H3y4eHHOTO MaTepHaa 1mo GU3MKe 3a 1
Kypc 8 kiacca
67 |UToroBasi KOHTPOJIbHAsI padoTa 1
68 |O0oO0maromuil ypok no u3y4eHHOMY MaTepuaty 1




INIOYPOYHOE IINTAHUPOBAHMUE (9 KJIACC)

Ne Tema ypoka Hcnoan3oBanue Kou-
n/n o0opynoBanus «Toukal BO
pocTa» 4acoB
3aKo0HbBI B3auMoAeiicTBUA U ABMKeHud Te1 — 40 4.

1 BBoansiit uncrpykrax no Th. Mexanuka. OcHoBHas 1
3aJa4a MEXaHHUKH.

2 MarepuanpHas Touka. Cuctema oTcuéra. 1
Ilepemenienue.

3 Onpenenenne KOOpAUHATHI ABMXKYILErOcs Tena. 1

4 [Tepemeniene npu NpSIMOIUHEHHOM PaBHOMEPHOM 1
JIBUKCHHH.

3) Pemenne 3anau no reme «llepememenue npu 1
IPSIMOJIMHEHOM PaBHOMEPHOM JIBHKEHUN»

6 [IpsamosinHENHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1
Yckopenue.

7 Pemenue 3agau o teme «lIpsamonuneitHoe 1
PaBHOYCKOPEHHOE JIBI)KEHUE. Y CKOPEHHE)

8 CkopocTh MPSAMOIUHEHHOTO PABHOYCKOPEHHOTO 1
newkenus. ['paduk ckopoctu.

9 Pemenue 3agau o reme «CKOpPOCTH 1
IPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUKEHMSL.
['paduk ckopocTu»

10 | Ilepemenienue Tena npu NpsIMOIMHEHHOM 1
PaBHOYCKOPEHHOM JIBHKEHUU.

11 | Pemenue 3anau no teme «Ilepemenienue tena npu 1
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUM

12 | Ilepemenienne Tena Mpy MPsIMOITHHEHHOM 1
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOU
CKOPOCTH

13 | Pemenue 3amay no teme «llepemenienue tena npu 1
NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
Ha4aJbHOU CKOPOCTH

14 | JIa6opaTopnasi pa6ora Nel «UccienoBanue [[ItatuB nadoparopusiid,| 1

PAaBHOYCKOPEHHOI'0 JIBUKEHUsI 0€3 HAaYaIbHOM
CKOPOCTI»

MeXaHH4YeCcKasl CKaMbs,
OpyCOK epEeBSIHHBIH,
JJIEKTPOHHBIN
CEKYHJIOMED ¢
JATYUKOM,
MarHuTOYIpaBisieMble
TepKOHOBBIE JATUUKH




CeKyHOMepa

15 | OrHocuTenbHOCTh ABMKeHUS. CaMOCTOSITeIbHAS 1
pabota Nel (o matepuany 1.1-8)

16 | UuepumanbHas cucrema orcuéra. [1epBblii 3akoH 1
Hrerotona.

17 | Bropoii 3akoH HeroToHa. 1

18- | Pemenue 3amau no teme «Bropoii 3akoH HetoToHa) 3

20

21 | Tperwii 3akoH HproToHa. 1

22 | Pemenue 3ama4 o teme «Tperuii 3akoH HeroToHa» 1

23 | CBoOogHOE mageHue Tel. 1

24 | Pemenue 3amay o teMe «CBOOOIHOE MTaEHUE TEI 1

25 | JIBmxeHue Tena, OpONICHHOTO BEPTHKAIBHO BBEPX. 1
HesecomocTts

26 | JIabopaTopHas pa6ora Ne2 «M3mepeHue 1
YCKOPEeHHs CBOOOTHOTO MAIeHUs»

27 | 3aKOH BCEMHUPHOTO TATOTCHHUS. 1

28 | Pemenue 3aa4y mo teMe «3aKOH BCEMHUPHOTO 1
TSATOTEHHS»

29 | YckopeHue cBOOOHOTO MaaeHus Ha 3eMiie U 1
Jpyrux HEOECHBIX TENax.

30 | [IpssMonuHEHHOE ¥ KPUBOJIWHEHHOE JBHUKEHHE. 1
JIBrbKeHHE Telna 10 OKPY>KHOCTH C TTIOCTOSIHHOM 110
MOJTYJTFO CKOPOCTBIO.

31- | Pemrenue 3agau «3aKOHBI ABMKEHUS U 2

32 | B3aUMOJIEHCTBUS TEII»

33 | Ummysbce Tena. 3aKOH COXpaHESHUE HMITYIIbCA. 1

34- | Pemrenue 3amad mo teme «Mmmysbe Tena. 3akoH 2

35 | coxpaHeHUE UMITYIIbCay

35 | PeaktuBHOE nBmkenne. Pakersl 1

37 | Pemrenue 3amau mo teMe «PeakTUBHOE IBUKEHHE. 1
PaxeTsi»

38 | BeiBoj 3aK0HA COXpaHEHHS MEXaHUYECKOH SHEPTHH. 1

39 | Pemenue 3ama4 o TeMe «3aKOH COXpaHEHUs 1
MEXaHUYECKOM SHEePTUn»

40 | KonTpoasnas padora Nel mo Teme: «3aKoHBI 1
B3aHMOJEHCTBHUSA U IBHKEHHUS TeJD

Mexann4yeckue KoJae0aHusl M BOJHBIL. 3ByK — 15 4.
41 | KonebarenpHoe asmxeHne. CBoOOMHbBIE KOIeOaHus. JemoHCTpanus 1

«Konebanus HUTSHOTO
MasiTHUKa U CBOOOHBIE
KoJieOaHus Tpy3a Ha




MPYKHHE»: KOMIBIOTED,
JATYUK YCKOPEHUS,
9KpaH C MPOEKTOPOM
JUIS IEMOHCTPAIUU
rpauKoOB, IITATUB C
Kperexom, Habop
MPY>KUH pa3HOU
KECTKOCTH, HAOOP
rpy3oB 1o 100 r ¢
KPIOYKOM, JIerKast
HEpacTsHKUMasi HUTh,

pyJeTka
42 | BennuuHbl, XapakTepU3yIOLIHE KoJieOaTeIbHOe 1
JBYOKEHUE
43 | JIabopaTopuas padora Ne3 «McciienoBanmne Kommnbrorep, natumk 1
3aBHCUMOCTH MEePHOIa U YACTOTHI CBOOOTHBIX YCKOPEHHs, ILTAaTUB C
KOJ1e0aHNii HUTSTHOTO MAsSITHUKA OT JJIMHBI KPEIMeKoM, Tpy3 €
HUTH KPIOYKOM,
HEpaCTsDKUMasi HUTH,
pyJeTka
44 | 3aryxatouue KojeOaHus. BeiHyX/1eHHbIE 1
konebanus. Pezonanc.
45 | PacnipocTpanenue koyiebaHuii B cpeze. BomHbL. 1
46 | Jnuna BosHBI. CKOPOCTH paclpoCTpaHECHUS BOJH 1
47- | Pemenue 3amau o teme «JlnuHa BosiHbl. CKOPOCTH 2
48 | pactipoCTpaHEHUs BOJIHY»
49 | UcTouHMKH 3BYKa. 3BYKOBbIE KOJI€OaHMUS. JlemoHcTpanus 1
«3BYKOBBIE BOJIHBI»:
KOMITbIOTEp, IPUCTaBKa-
ocuuiiorpag, 3KkpaH ¢
IIPOEKTOPOM, 3ByKOBOM
reHepaTop, TNHAMHK
HHM3KOYACTOTHBIN Ha
MOJICTaBKE, MUKPO(OH,
KaMepTOH Ha
PE30HATOPHOM SIIIUKE
50 | KonTpouasnas padora 3a | moayroaue. 1
51 | BricoTa, TeMOp ¥ TPOMKOCTH 3BYKA. 1
52 | PacipocTtpaHeHue 3ByKa. 3BYKOBBIC BOJIHEI. 1
53 | Pemenue 3aaa4 o Teme «PacnpocrpaHeHue 3ByKa. 1
3BYKOBBIE BOJIHBI»
54 | OTpaxxkenue 3Byka. 3ByKOBOW PEe30HAHC 1
55 | KonrpoJbnas pa6ora Ne 2 o reme 1




«MexaHuvecKkue K0JIeOAaHUS U BOJHBI. 3BYK»

aﬂeKTPOMaFHHTHOQ oJI€ U 3JICKTPOMAIrHUTHLIC BOJIHBI — 18 u.

56 | MarautHoe more.
57 | HampaBnenue Toka 1 HarpaBjiIeHHUE JTUHHUH €ro
MarHUTHOTO MOJs
58 | OGHapyxeHre MarHUTHOTO TIOJIS 10 €0 JACHCTBUIO
Ha IeKTpUYecKuil Tok. [IpaBuiio neBoi pyku.
59 | Pemenue 3amau no teme «OOHapyKeHUE
MarHUTHOTO TIOJIA IO €ro JICHCTBHIO Ha
NeKTpUYecKuil ToK. IIpaBuio nesoit pykn»
60 | MHayKIys MarHuTHOTO 10JIsl. MarHUTHBIN TOTOK.
61 | SBieHue FMEKTPOMATHUTHON UHIYKIHH JlemoHcTpanus
«SIBnenue
3JIEKTPOMATrHUTHOMN
WHIYKIAWY»: TaTIAK
HaNpsHKEHUs, COJICHOUI,
[TOCTOSIHHBIN I10JIOCOBOM
Maraur, Tpyoka [1BX,
KOMIUIEKT MPOBOJIOB
62 | JlabopaTtopHas paGora Ne 4 «U3yuyenue siBiaenusi | JlaTyuk HampspKeHUs,
IIeKTPOMATHUTHOMH MHIYKIIMI» COJICHOM /I, TIOCTOSTHHBIN
II0JIOCOBOM MarHuT,
KOMILJIEKT TIPOBOIOB
63 | HampaBnenue nHIYKIMOHHOTO TOKa. [IpaBuio
Jlenna
64 | SBieHue caMOMHIYKITUU
65 | [lomydyeHnue u nepegaya NEPEMEHHOTO JleMoHCTpanus
anekTpuyeckoro Toka. TpanchopmaTop «3mepenne
XapaKTePUCTHK
MIEPEMEHHOTO TOKa»:
JIByXKaHaJIbHAs
MpHCTaBKa
ocuuiiorpadg, 3ByKoBOi
reHeparop, Habop
IIPOBOJIOB
66 | DJIeKTpOMarHUTHOE TOJe. DICKTPOMAarHUTHBIC
BoHBL. CamocrositenbHas padota Ne2 (1o
marepuainy 1. 34-42)
67 | KonebarenbHblil kKoHTYp. [lomydyenue
AIIEKTPOMArHUTHBIX KOJIeOaHUH.
68 | [IpuHIUIIBI PAIUOCBS3U U TEIEBUICHUS
69 | DiekTpoMarHuTHas MPUPOJIA CBETA.




70 | [Ipenomnenue cBeta. U3HUECKUN CMBICIT 1
noKasaress mpejoMiieHus ceera. Jlucnepcus
cBera. IIBera Ten
71 | Tumnbl ONTUYECKHUX CIIEKTPOB 1
72 | JlabopaTopHas pa6ora Ne 5 «Habmonenue 1
CILIOLIHOTO U JIMHEHYATHIX CIIEKTPOB
HCIYCKAHUS
73 | IlormonieHne u UCITyCKaHUE CBETA aTOMaMH. 1
IIpoucxoxaeHUE IMHEWYAThIX CIIEKTPOB.
CamoctosrenpHas padora Ne3 mo matepuany (43-46,
48-50)
CTtpoeHue aToma u aTOMHOTrO siipa — 14 4.
74 | PagnoaxTuBHOCTE. MOJEIN aTOMOB. 1
75 | PagnoakTuBHBIC IPEBPAIICHHUS aTOMHBIX SCP 1
76 | DKCrIepUMEHTaIbHBIC METO Bl UCCIICIOBAHMS YACTHI] 1
77 | JlabopaTopHasi padoTa Ne 6 «3mepenune 1
€CTeCTBEHHOI'0 PAANOAKTHBHOIO ()oHA
A03UMETPOM)
78 | OTKpbITHE IPOTOHA U HEHTPOHA 1
79 | CocraB aTOMHOTO sifipa. SIaepHbIe CBS3H. 1
80 | Dueprus ceszu. JledekT mace 1
81 | Jenenwue sinep ypana. llemnas peakuus 1
82 | JlabopaTopHas padora Ne 7 «3yuyeHue aejieHUs 1
s/ipa aToMa ypaHa 1no ¢pororpaguu TpeKoB»
83 | Snepuslii peaktop. [IpeobpazoBanne BHyTpeHHEH 1
SHEPTUH ATOMHBIX SIIEP B SJIEKTPHUUECKYIO YHEPTHIO.
ATOMHas SHEPreTHKa.
84 | buonoruveckoe AeicTBHE paauanui. 3aKOH 1
paZMoOaKTHBHOTO pacrajga
85 | TepmosiaepHas peakius 1
86 | KonTpouasnas padora Ne 3 mo teme «CTpoenne 1
aTomMa M aTOMHOro siApa. Ucnosabn3oBaHue
IHEPIruu AaTOMHBIX sIepP»
87 | Pemenue 3anau. JIaboparopHas padora Ne 8 1
«OueHKa Mepuoa MoJiypacnajaa HaxoAsuxcsi B
BO3/IyXe MPOAYKTOB pacnaja ra3a pajJoHa».
JlabopaTopnasi padora Ne 9 «3yueHue TpexoB
3apsisKeHHbIX YACTHIL 110 TOTOBBIM
(¢oTrorpadpusim» (BbINOJHAETCS 10Ma)
Ctpoenne u 3BoI01HA Beenennoii — 3 4.
88 | CocraB, cTpoeHHe U TpoucXoxacHre COTHEUHOM 1

CHUCTCMBEI.




89 | Bospime m1aHeTsl COTHEYHOM cUCTEMBI. MaJible 1
Testa CoTHEYHOH CUCTEMEL.

90 | Crpoenue, uzmyuenue u dBosrorus ConHIa u 3BE3 . 1
Crpoenue u 3Bosonus BeeneHnoil.

Oo6o0maromee nopropenne — 12 y.

91- | O6o0maromIee MTOBTOPEHUE 10
100

101 | UroroBasi KOHTpPOJILHAsI padoTa 1
102 | AHanu3 KOHTPOJIBHOM PabOTHI 1

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. VueOnuk A.B. [1é€pbimkun, «®usuka 7 knace» - M.: «Jpodar, 2020 r;
2. Yuebnuk A.B. Ilépeimkun, «®Pusnka 8 kimace» - M.: «Ipodar, 2020 r;
3. VYuebnuk A.B. IIépeimkun, E.M. I'yrauk, «®u3uka 9 xkinace» - M.: «poday, 2019 r.




METOINUYECKHUE MATEPHUAJIBI JUIAA YYUTEJIA

1. Vwue6nuk A.B. Il€peimkun, «®usuka 7 kinace» - M.: «Jlpoday», 2020 r;

2. Yuebnuk A.B. [Tépeimkun, «®Pusnka 8 xinace» - M.: «/Ipodar, 2020 r;

3. Yuebnuk A.B. IIépeimkun, E.M. I'yrHuk, «@usuka 9 xnace» - M.: «Ipoday, 2019 ;

4. Jlupaxtuyeckue marepuainsl A.E. Mapon, E.A. Mapon «®usuka 7 kmacc» - M.:
«poda», 2020;

5. Jumnaxtuueckue marepuansl A.E. Mapon, E.A. Mapon «®usuka 8 knacc» - M.:
«dpodan, 2020;

6. Jumaktuyeckue Mmarepuansl A.E. Mapon, E.A. Mapon «®Pusmuka 9 kmacc» - M.:
«dpodan, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Bubmuoreka ITOK https://m.edsoo.ru/7f416194;
2. bubaunoteka IIOK https://m.edsoo.ru/7f4181ce;
3. bubauoteka IIOK https://m.edsoo.ru/7f41a4a6.
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