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HOACHUTEJIBHASA 3AIINCKA

®dusnka — 310 PyHIaMEHTaIbHAs HayKa O HanboJjee 00ImMX 3aKOHaX MPUPOJIBI,
MOATOMY YUYeOHBIN MpenMeT « PU3nKay ABIAETCS CUHCTEMOOOPA3YIOIIUM JIJIs
OCTaJIbHBIX €CTECTBEHHO-HAYYHBIX YUEOHBIX MTpeaMeTOB. M3yueHne Gu3nku
BHOCHT CYyIIIECTBEHHBIN BKJIA]l B (DOPMUPOBAHUE €CTECTBEHHO-HAYIHON KapTHHBI
MHUpa 00y4aromuxcsi, B OpMUPOBAHKE Y TIIKOJTLHUKOB YMEHUN MTPUMEHSTh
HAyYHBIA METOJT TO3HAHUS TP BITIOJTHEHUN YUSOHBIX UCCIICIOBAHNMN, a TAKKe JIS
JaTbHEHUIIETO MPaKTUYECKOTO MPUMEHEHHUS.

Opranu3aiys npernoaBaHus yueOHoro npeamera « Ou3ukay Ha ypOBHSX
OCHOBHOTO 00111eT0 1 cpemHero oomero oopazoBanus B 2025/2026 yuebHOM TOIY
OCYIIECTBIIIETCS B COOTBETCTBUH CO CIICAYIOIIMMH HOPMATHBHO-IIPABOBBIMHU
aKTaMu:

— @enepanbHblii 3akoH 0T 29 nekadps 2012 r. Ne 273-03 «O6 o6pazoBaHuu B
Poccniickont denepannn»;

— @enepanbHbiii 3akoH 0T 19 nexabps 2023 r Ne 618-D3 «O BHeCEeHUN U3MEHEHHM
B @enepanbHblit 3akoH «O0 00pazoBanuu B Poccutickoit denepanumy»; —
denepanbHBIN roCy1apCTBEHHBIN 00pa30BaTebHbIN CTaHAAPT OCHOBHOTO OOIIIETO
oOpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mast 2021 1. Ne
287) (nanee — ®I'OC O00);

— @enepanbHbI roCy1apCTBEHHBIN 00pa30BaTeNbHbII CTaHAAPT CPEIHErO OOILIEro
oOpazoBanus (yTB. npukazom Muno6puayku Poccuu ot 17 mast 2012 1. Ne 413)
(manee — ®I'OC COO);

— @enepanbHas 0OpazoBaTebHas MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHus
(yTB. mpukazoM Munnpocsemienus Poccun ot 18 mast 2023 . Ne 370) (nanee —
®OIT O00);

— DenepanbHas 00pa3zoBaTeibHas MPOTpaMMa CPEIHET0 O0IIEro 00pa3oBaHUs
(yTB. npukazoM Munnpocseuienust Poccuu ot 18 mas 2023 . Ne 371) (manee —
OOIT COO);

— npuka3 Munnpocsemenus Poccun ot 09 okta0ps 2024 1. Ne 704 «O BHeceHUHU
M3MEHEHUN B HEKOTOpbIE NpUKa3bl MUHUCTEpCTBa IIpocBelieHus Poccuiickon
®deneparnuu, Kacaromuecs GeaeparbHbIX 00pa30BaTeIbHBIX TPOrPAMM HAYATIHHOTO
o011iero oOpa3oBaHus, OCHOBHOTO 00111eT0 00pa30BaHUS U CPEIHETO OOIIEro
o0pa3oBaHUs»;

— npuka3 MunnpocsenieHus: Poccuu ot 05 Hosiopst 2024 . Ne 769 «O06
YTBEPXKACHUU (hesiepaIbHOrO NepedHsl y4eOHUKOB, JOMYIIEHHbIX K
MCIIOJIb30BaHUIO TIPY PEeATM3alUU UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIUIO



00pa30BaTeNIbHBIX MPOrPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIETr0, CPETHETO
o011ero o6pa3oBaHus OpraHU3aIUsIMH, OCYIIECTRISIIOIUMHI 00pPa30BaTEIbHYIO
JeSITENHbHOCTD, U YCTAHOBJIICHUH MPECIIBHOTO CPOKA UCTIOIh30BaAHUS
WCKITIOYEHHBIX YIeOHUKOB U pa3pab0OTaHHBIX B KOMIUIEKTE C HUMU YI€OHBIX
IIOCOOHIT»;

— npuka3z Munnpocsenienust Poccuu ot 18 utons 2024 r. Ne 499 «O6
YTBEPKACHUU (DeepaIbHOTO NEPEUHs 3IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYIIEHHBIX K UCIIOIB30BAHUIO TPU PEATU3alUN UMEIOIINX TOCYIapCTBEHHYIO
aKKpeAUTALNI0 00pa30BaTeNbHBIX IPOrpaMM HayaJIbHOTO OOILEro, OCHOBHOTO
00II1eT0, CPETHETO OOIIETO 00PA30BAHUSY;

— pacnopsixenue [IpasutenbctBa Poccuiickoit @enepanuu ot 19 HosOpst 2024 1.
No3333-p «O0 yTBEepKIE€HUU KOMILJIEKCHOTO IJIaHa MEPOIPUATHM MO MOBBIIIEHUIO
KaueCcTBa MaTeMaTUYECKOTO U €CTECTBEHHO-HAY4YHOTr0 00pa30BaHus Ha MEPUO/I 10
2030 roman;

— npuka3 Munnpocsenienusi Poccuu ot 12 despains 2025 1. Ne 93 «O BHeceHuun
m3MeHeHus B moanyHKT 18.3.1 mynkra 18.3 deaepanbHOro rocyiapcTBEHHOTO
00pa3oBaTeIbHOIO CTaHAPTa CPEAHET0 00IIero 00pa3oBaHus, YTBEPKIACHHOTO
npukazoM MunuctepcTBa o6pa3oBanus u Hayku Poccutickoit deneparuu ot 17
Mast 2012 . Ne 413». deaepanibHbiii 0a3uCHBIN yUeOHBIN MJIAH 15
o0mreoOpa3zoBaTeNbHBIX yupexaeHuid PO orBoguT 238 4 ajis 00s3aTeIbHOTO
n3ydyeHus: Gu3nKu Ha 6a30BOM ypoBHE B 7-9 kiaccax (o 68 4 B7 u 8 kiacce u3
pacdeta 2 4 B Henento U 1024 B 9xnacce (34 B HEIEIO).

- YueOnniii mman MBOY BMO «IlepBomMaiickast cpeHsisl IKOIa.

[IpemycMoTpeHa MpoOMEKyTOYHAs aTTecTalys B 9 kiacce B popme TecTa B KOHIIE
y4eOHOro roja.

OO0yuenue ocymiecTBisieTcs mpu noaaepxke LlenTpa o6pazoBaHus €CTECTBEHHO-
HAay4YHOM HaIpaBIEHHOCTH «To4ka pocTa», KOTOPbIM CO3HaH Il Pa3BUTHUS Y
00y4aromuxcsi €CTECTBEHHO-HAYYHOU, MaTeMaTU4eCKOM, HHPOPMAITMOHHOM
IrPaMOTHOCTH, (JOPMUPOBAHUS KPUTHIECKOTO U KPEATUBHOTO MBIIIJICHUS,
COBEPILICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYUYHOW HAIIPABICHHOCTH, & TAKKE
JUTSl IPaKTUYECKOU OTPabOTKU yueOHOro Marepuaia o yueOHoOMy MpeaMeTy
«Dusukay.

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOW MPOTpPaMMBbl, MPEICTABICHHBIX B



dI'OC 00O, a Taxxke ¢ yu€toM (henepaibHON paboueit mporpaMMbl BOCIIUTAHUS
Konuenuuu npenonasanusi yue6Horo npeamera «Dusukay.

Copepxanve mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMI0 H3YyYEHHS
bU3MKKM Ha NEATeNTbHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeamera B peanusauuud tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKxKe
MEXIIPEJIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no u3uke ycraHaBIMBaeT paclpeeieHre yueOHOro Marepuania
o rojgaM o0ydeHus (1o Kjaccam), MpejjiaraeT NpuMEPHYIO MOCIeA0BaTEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOIO COJAEpKAHUS H
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarommxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa € LETBI0 OKAa3aHUS METOIMYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O y4EOHOMY IIPEIMETY .

®du3zrKa ABIAETCA CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHbBIX Y4EOHBIX
IPEeIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB U
SBICHUN, W3y4YaeMbIX XHUMHEH, Ouoyiorued, acrpoHoMuerd u GU3HIECKOU
reorpague, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYI0 KapTUHYy MHpa,
MIPEJOCTaBIsAECT HaumboJjiee sSCHble O00pa3lbl MPUMEHEHHs HAyYHOIO METOoJa
MIO3HAHUs, TO €CTh CII0C00A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 THaBHBIX 33724 (HU3MUYECKOTO 0Opa30BaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE TMPEIINOJIaraeT OBJAJCHHE
CJIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

® Hay4HO OOBACHSTH SIBJICHUS;

® OLICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

® UHTEpPOPETUpPOBaTH  JIAHHbIE W HCMOJb30BaTh  HAay4yHbIE
J0Ka3aTeIbCTBA JUIs MOJTYyYEHUs BHIBOJIOB.

[enn wu3yueHuss (PuU3NKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
omnpeaeneHsl B Konuenmuu npenoaaBanus yueOHoro mnpeamera «@Dusumka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®enepaiuu, peamu3yOMUIX
OCHOBHBIE  00I1I€00pa30BaTEeIbHbBIE MPOTPAMMBI, YTBEPKIEHHON peleHueM
Konnerun Munucrepcrsa npocetienust Poccutickoit denepanuu (MpoTokoa oT 3
nexadbps 2019 r. Ne ITIK4BH).



Heau ndyyenuss Gpu3nuKu:

npuoOpeTeHne HMHTEepeca U CTPEeMJICHHS OOydaroluxcs K HaydyHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUS B (POPMUPOBAHHE
HCCJIEIOBATEITLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yJabTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKHU;
dbopMupOBaHHE TPEACTABICHUNA O PONU (U3MKH ISl Pa3BUTUSA IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  TPEACTAaBICHHUM O  BO3MOXHBIX  cdepax  Oyaymen
npo¢eCCUOHANILHON JIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHENIIeMy O0yUEHHUIO B ’TOM HAIPABIICHUH.

JlocTikeHre 3TUX Lened mporpamMmbl 1o (GU3MKE HAa YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1ay:

NpUOOpPETCHUE 3HAHWMK O JAWCKPETHOM CTPOSHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUECKNX, MAarHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

MpUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (M3UUECKHUE SIBICHUS C
MCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX pAcCUYE€THBIX 3a1ad ¢
HCITOJIb30BaHUEM buznUecKux MoJIeTIeH, TBOPYECKHUX U
MPaKTUKOOPUECHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMATh MMPUPOIHBIC SIBICHUS U BBHITIONHATH OTIBITHI,
nabopaTtopHble  pabOTBl M DKCIIEPUMEHTAJIbHBIE HCCICIOBAHHS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

ocBoeHHe MpuEMOB paboThl ¢ mHPOpMaIHe (HU3MUECKOTO COACpIKAHUS,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpodecCHOHATBLHON AeATEIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHA Ha
JTOCTIKEHUAX (PU3UYECKON HAYKH.

[Ipennaraemspiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENIbHBIA XapaKTep, YUUTENb JIelaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOEHHOCTEH
0Oy4JarommMXxcs, CMHUCKa AKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3uKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka u €€ posib B IO3HAHUM OKPY KAOUIEro MUpa.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NYECKHE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbL. 3Mepenune @usnueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cuCTeMa €IMHHII.

Kak d¢wusuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4alT TMPUPOLIY.
EctecTBeHHOHayuyHBIH METOJ TMO3HAHHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NYEeCKUX SBJICHHUM C TOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckne, TEIUIOBBIE, OJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHHUSI.
2. dusznyeckue npuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
1 (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne NeHb! ASIEHUS IKaIbl U3MEPUTENBHOTO Ipudopa.
N3mepenue paccTosiHUMN.

W3mepenne 00bE€Ma KUAKOCTH U TBEPAOTO TEA.

Onpenenenue pasMepoB MaJIbIX TEI.

N3mepeHne Ttemmeparypbl IPU MOMOIIM JKMJIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJiblIe BhICOTa
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IycKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS 0 CTPOCHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmbITHI,
JOKa3bIBAIOIINAE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenre dactul] BemectBa. CBS3b CKOPOCTH JIBMDKEHUS 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzanmonelictBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTaTMYecKknx) Tell. B3auMocCBsi3b MeXAy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO ABUKECHHUSI.



2. Habmonenune nuddy3un.
3. HaGnionenue  siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamophuvie padbomost u onvimol.

l. Ouenka pguameTpa aroMa METOJOM psiIoB  (C  UCIOJIB30BAHUEM

dhororpaduii).

2. OmnbITel O HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3aUMo/ieliCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUYKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacué€r mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepUMHU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tel KakK MHpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU Tena.
[InoTHOCTH BemecTBa. CBSA3b IUIOTHOCTH C KOJWMYECTBOM MOJIEKYJI B E€IMHHIIC
o0BbEMa BelECTBA.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUja
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM IpsiMoM. PaBHomencTByromas cui. Cuina TpeHUs.
TpeHue CKONbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHSI TeNa.

N3mepenne cKkopoCTH NPSAMOJIUHENHOTO ABUKEHHUS.
HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOICUCTBUM Tell.
CpaBHEHHE MacC MO B3aMMOJIEVCTBHUIO TEI.

R e

. CroxeHue cuil, HallpaBJIEHHBIX MO OJHOU MPSMOM.

JIa6opamopubze pabomuel u onvimol.

1. OmpeneneHure CKOPOCTH PaBHOMEPHOTO JBUYKEHUS (IIapHUKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIIS M TaK J1ajiee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJBXEHUs OpycKa WIM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
NPYXUHBI OT TPUIIOKEHHOM CHITBIL.

5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUS OT
Beca TeJla M XapaKTepa CONMPUKACAIOUINXCS TOBEPXHOCTEH.

Paszpnen 4. JlaBineHue TBEPABIX TeJl, dKMAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIHUCHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJ€HHUS Tra3za OT 00béma, Temmeparypbl. l[lepemaua naBiieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMHU M razamu. 3akoH [lackams. [THeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JAaBJIEHUS XKUJIKOCTH OT TIIyOuHBL. ['MIpocTaTHdeckuii
napaaokc. Coobmuraromnuecs cocyasl. [ mupaBauyeckue MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aAymHON oOonouku 3emuu. OnbiT Toppuuennu. M3mepenune armocdepHOTo
JaBJlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JABJIECHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE )KUIAKOCTU M ra3a Ha IMOrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nencTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMa MOTPYKEHHON YaCTU
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.

AP

~

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue minaBaHus TeN: IJIABAaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH

OT COOTHOIIEHUS INIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnuie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMMOCTH Beca Tena B BOAE OT 00bEMa NOrpyKEHHOM B
AKUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOMICH  CWIbL, JEHUCTBYIOIIEH Ha  TEJoO,

IIOIPYKEHHOE B )KUIAKOCTb.

*

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MACChI TEJIa.

4. OnsbITbl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAIKUBAIOLIECH CHIIBI,
JNEUCTBYIOIIIE Ha TENO B JKUJIKOCTH, OT O00bEMa TMOTrpYy>KEHHOU B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WM KOHCTPYUPOBAHUE JIOOKU U
oIpeJeNeHne €€ rpy30noabEMHOCTH.

Paszpnesn S. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanundeckast pabota. MOLIIHOCTb.

[IpocTeie MexaHHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio

paBHOBecHsl peluara. IlpumeHeHuMe mpaBWiia paBHOBECHS pbluara K OJIOKY.



«3onotoe mnpaBuno» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAIbHAS DHEPTHS.
IIpeBpalieHre OTHOTO BHJIa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NpPOCTHIX MEXAHNU3MOB.

Jlabopamopnuvie padbomost u onvimot.

1. Onpenenenune pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja

10 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. UccnenoBaHue yClioBUA paBHOBECHS phlyara.

3. Nsmepenue KII/] HaKTOHHOM ITOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.

8 KIIACC

Paznen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUSI MOJICKYIIPHOKUHETHYECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPHHU.
CmaunBaHu€ U KanWJUISIPHBIE sABJIEHUS. TenioBoe pacinpeHue U CkaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
gactuil. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpPruu:
Teronepeaaya u COBEpUIEHUE paboTHI. Bunpr TEIUIONEpEaauHn:
TEIIONPOBOJAHOCTh, KOHBEKIINS, U3IIyUYCHHE.

KonnuecTtBo TemnoTel. YaenbHas TEIJIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTAJUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenbHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(HEpPHOro
JABIICHUS.

BnaxxHocth Bo3ayXa.

DHeprus TOIUIMBA. Y JeJbHAs TEIUIOTa CTOPaHUS.

[Tpunuuner padotel TemnoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TennoBbIe IBUTATENN U 3aIIUTa OKPYKAFOIIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmromenne OpOoyHOBCKOTO ABMKCHHUS.



Habmonenne nuddy3un.

HabGnronenue siBjeHU cMauMBaHUs U KallUJUTSIPHBIX SIBJICHU.
HaOnronenue TenioBoro pacimpeHus Ted.

N3meHeHne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HArpeBaHUU WIIH
OXJIAXICHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPBI.

Bunbl Tenonepenaymn.

OxJtaykieHue Ipyu COBEPIIEHUH PaOOThI.

9. HarpeBanue mpu coBepiiieHuU pabOThI BHEIITHUMH CHJIAMHU.

10.CpaBHEHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.

11.HabGmronenue KumneHus.

12.HabnroieHne nocTosHCTBAa TEMIEPATY Pl IIPH IJIABJICHUU.

13.Monenu TeIIOBbIX IBUTATENCH.

Jlabopamopnuie pabomot u onvimot.

1. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

2. OnpITh O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIA WJIM caxapa.

3. OmbITHl 1O HAOMIOACHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEII.

4. OmpeneneHue JaBJIeHUs BO3yXa B OJJTIOHE IIITPUILA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH JIaBJICHUS BO3JyXa OT €ro

00BEMa 1 HArPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaOmoneHue wW3MEHEHUsT BHYTPEHHEW SHEpPruM Tella B pPE3yJbTare
TeIuIonepeaay U paboThl BHEITHUX CHUJL.

8. HccnenoBanue sBJIEHHS TEIUIOOOMEHA MpPH CMEIIMBAHUU XOJIOJHOW U

rOpsiYer BOJIBI.

9. Onpenenenue  KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IpH

TEMI000MEHE C HArPEThIM METAJUTMYECKUM IIITHHIPOM.

10.0Onpenenenue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11.HUccnenoBanue mpoiecca UCIapeHusl.

12.0npenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

13.0npenenenue yaeabHOU TEMIOTHI IUIABICHUS JIbIA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsaoB. BzaumoneicTBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHUMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnojue. Hanpspk€HHOCTh 3nekTpuueckoro mnotia. IIpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).
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Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W AUDJNIEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSI CYIIECTBOBAHUS DIJIEKTPUUYECKOTO TOKA.
NCcTOUYHMKM TMOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJIKOCTSAX U raszax.

Onektpuueckasgs uenb. Cuima  TokKa.  DIJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
it ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoyns—JleHna.
DneKkTpudecKre Uenu U NOTPEeOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuThl.  B3anmonaeicTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHoe 1osie 3eMJId U €r0 3HAYCHUE NI KU3HU Ha 3eMIle.
OmeiTr  Opcrena. MarHuTHoe IMOJE  DJIEKTPUYECKOTO TokKa. IIpumeHnenue
AJIEKTPOMArHuTOB B TEXHUKE. /[elicTBME MarHUTHOIO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUraTesib MOCTOSTHHOTO TOKa. VCnosib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apanesd. fABnenue snekrpomMarHuTHOM MHAYyKImU. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. CriocoOb1 MOy YEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHus TE.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsA NHIYKIU.

3aKOH COXPAaHEHUS dJIEKTPUUECKUX 3aPsI0B.
[IpoBOHHUKH U TUSIIEKTPUKHU.

MopennpoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKH TTOCTOSIHHOTO TOKA.

9. JleicTBUA SJIEKTPUYECKOTO TOKA.

10.25eKTpUUeCKU TOK B )KUIKOCTH.

11.T"a30BbIit pa3ps.
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12.3MepeHune CUIIbl TOKa aMIIEPMETPOM.

13.13MepeHune aneKTpUYECKOro HapsiKEHNs BOJIBTMETPOM.
14.PeocTtaT u Mara3uH CONpOTUBIICHUI.

15.B3aumoaeiicTBie NOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3AECICHUS TTOJIOCOB MAarHUTA.



17.MonenupoBaHue MarHUTHBIX TTOJIEH MTOCTOSHHBIX MAarHUTOB.

18.0mbIT Ipcrena.

19.MarauTtHoe noJie Toka. IIEKTPOMAarHur.

20.IelicTBHE€ MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.

21.2neKTpoBUraTesib MOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBIEHUS AJIEKTPOMArHUTHOW UHIYKIIUU.

23.0nbiTel Dapapes.

24. 3aBUCUMOCTb HAIpaBJieHUs] HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomovt u onvimot.

l. OnpiTel 1O HAOMIOAEHUIO SJIEKTPU3aLMM TeJl UHAYKIMEH U Mpu
CONPUKOCHOBEHUH.

2. UccnenoBanue MACWCTBHS DIEKTPUYECKOTO TIOJII HAa TMPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI JIEKTPUUECKOHN MU MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryIupoBaHUE CHIIBI TOKA.

5. W3MepeHue U peryIMpoBaHUe HATIPSKEHUSI.

6. VccnemoBanue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3nCTOp, OT

COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAH TONEPEYHOTO
CEYEHMs U MaTepuara.

8. IlpoBepka mnpaBWiIa CIIOXKEHUS HANPSHKEHWW MPHU  TOCIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mnpaBuia JUisi CUJIBI TOKAa MOpPH MapaieIbHOM COECIMHEHUU
PE3UCTOPOB.

10.Onpenenenue padbOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.0npenenenne MOIIHOCTH B3JIEKTPUUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucTope.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIErO 4Yepe3 JamIOouKy, OT
HaIIpsKEHMS Ha HEW.

13.0Onpenenenue KIIJ] nHarpeBaTerns.

14.ViccnenqoBaHne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.3yyenne MarHUTHOTO TIOJISI TMOCTOSHHBIX ~MAarHUTOB TMPU  HX
O0OBEMHEHUY U PA3/ACIICHUH.

16.VccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKa HA MAaTHUTHYIO CTPEJIKY.



17.0n0bITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUSA
KAaTyIIKM C TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJCHUS TOKa B
KaTyIIIKe.

18.13yueHne nelcTBus MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u usyueHue paboThl SJIEKTPOIBUTATENS.

20.N3mepenue KIIJI anmekTpoaBUTraTeIbHON YCTAaHOBKH.

21.00BITBI TI0 MCCIEIOBAHUIO SIBJICHHUS SJICKTPOMATHUTHOM WHIYKIIUU:
UCCIIEIOBAHUE W3MEHEHUM 3HAUYEHHWS W HAMpaBJICHUS WHIYyKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuyeckoe JBUXKeHHME. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpPSIMOJIMHENHOE
nBrkeHue. HepaBHoMepHOe NpsIMOJIMHENHOE NBUKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiHeiHOoe JBukeHue. CBoOoaHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHelHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3akoH HproToHa. Bropoi 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHLIMT CynepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIbKEHUS, CUila
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUSL.

Cuna TsXKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHE CBOOOJHOTO
naneHud. JBmxkenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynbec Tena. M3menenne mMmyinbca. UMnynbe cuiibl. 3aKOH COXPAHEHUS
nMnysbca. PeakTuBHOE NBUKEHUE.

Mexanndeckass pabota W MOIIHOCTb. Pa®oTa CHII TSXKECTH, YIPYrOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIMambHas SHEPTHUS Tema, MOAHSATOTO HaJl
NOBEPXHOCTBIO 3eMJIU. [loTeHIMabHAs SHEPTHS CKATOU NpyKUHbL. KuHeTnyeckas
sHeprus. Teopema O KMHETMYECKOM DHEPIMHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGmronenne MeXaHMYECKOTO JIBHIKEHUSI T€a OTHOCUTENIBHO Pa3HBIX Tell

OTCYETA.
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8.
9.

CpaBHeHue TyTed W TPAECKTOPUW IBUKEHHS OJHOTO M TOrO XK€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKkopOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSI.
HccenenoBanne Npu3HakoOB PaBHOYCKOPEHHOIO IBUKECHUS.

HabGmronenue nBrmkeHus Tea mo OKpyKHOCTH.

Hab6nronenne MexaHnuecKux sIBIICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTh YCKOPEHHMS Te€lla OT MAacChl Te€jla U JEHCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEUCTBUM TETI.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

10.ITepenaua ummnysbca Ipy B3aUMOACHCTBUH TElL.

11.TIpeobpa3oBanusi SHEPTUU TIPHU B3aUMOJICHCTBUU TEN.

12.Coxpanenue uMITyJibca Ipy HEYNPyTroM B3aUMOJICUCTBUU.
13.CoxpaHeHue ummyJibca npu adCOIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.
14.Habmroienne peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHMYECKOM SHEPTUH MPU CBOOOTHOM MaJCHUH.
16.CoxpaHeHrne MEXaHUYECKOW SHEPTHUU TIPU IBUKECHUU TeJla MOJ1 I€CTBUEM

IIPY>KUHBI.

Jlabopamophuie padbomot u onvimot.

l.

*

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIDKCHUS TIApUKA UK TEIEHKKH.

Onpenenenue CpeaHel CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPeHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TNpPU PABHOYCKOPEHHOM JIBIDKEHHHM 0Oe€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCA Kak psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKU BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue kodpuiirieHTa TPEHUS CKOJIbXKECHUS.

Ornpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBUKCHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10.0Onpenenenrie  pabOThl CHIIBI  yOPYrOCTH TMPU TMOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMKHOTO OJIOKOB.

11.M3ydyeHue 3ak0Ha COXpPaHEHHS SHEPTUH.

Paznen 9. Mexannuyeckue Ko0J1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUI: TIEPUO/,
4acToTa, aMIUIUTyJa. MaremMaTU4ecKuil U NpyKUHHbIA MasATHHUKU. [IpeBpamieHue
SHEPrUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxaromue — koineOaHus.  BeIHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BosiHBI. (CBoiicTBa MeXaHWMYeCcKuX BoJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEUCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenue konebaHuii TET HOJA AEUCTBUEM CHJIBI TSKECTU U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BoIHY)ICHHBIX KOJIEOaHUIM U PE30HAHCA.
PacnipocTpaneHnue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie pabomot u onvimot.
I. Onpenenenue dYacToThl W TepuoAa KOJIEOAHUN MaTeMaTHYECKOIO
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U Mepruoaa KoiaeOdaHu Mpy>KMHHOTO MasTHUKA.

3. UccnepoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JAJUHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH NEpUOA KOIeOaHUN NMPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBHUCHUMOCTU TEpHOJia KoieOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITHl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MepHojia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. U3mepeHue ycKopeHus CBOOOIHOTO MaJCHUSI.

Paszpges 10. Di1eKTPOMArHUTHOE 1OJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »ieKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.
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DJeKTpoMarHuTHas mpupojga cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CpoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimet.

1. W3yyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C IMOMOIIBI0 MOOHIBLHOIO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  momenb  cBera.  Mcrounmkum — cBera.  [IpsamonuHeinHoe
pacrpocTtpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. VICcrmonb30BaHME MOJHOIO BHYTPEHHETO OTPAaKEHUSI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnayueir B JnuH3e. OnTuueckass cucrema (QoToanmnapara,
MHKpOCKONIa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTe u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. OmnbiTel HpetoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO/I.

Xon yuei B coOuparoliet JInH3e.

XOJ Ty4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHui ¢ TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10.Mopens riasa.
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11.Pa3noxxenue 6enoro cBeTa B CIEKTP.

12.1TonyyeHnue O€I0ro CBeTa Mpu CIO0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. UccnenoBanue 3aBUCHMOCTH yIJla OTPaXEHHUs CBETOBOIO Jiy4ya OT yrija
najeHusl.

2. U3yueHue xapaKTepUCTHK U300pakeHUs MIPEAMETa B IUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJja MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yriia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyueHue H300paKCHUI C TTIOMOIIBIO COOMPAIOIICH JTUH3BI.

5. Omnpenenenne POKYCHOTO PACCTOSIHUS M ONTUYECKOM CHIIBI cOOMparoien
JIUH3BI.

6. OmnbIThI O Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OmbITHI MO BOCTPUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU Yepes3
I[BETOBBIE (PMIIBTPHI.

Pasznes 12. KBanToBbI€C SIBJICHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHne ceera aroMoM. KBaHTel. JInHeHYaTsbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 0eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HyxioHnnas wmoxaens aromHoro sapa. MWsorombsl.  PagunoakTuBHBIE
npespamienus. [lepuon nmonypacnana aTOMHBIX sSI€EP.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO MU MacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX fAnuep. CBsA3b Macchl U dHEpPruu. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku saeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpraHU3MBbI.

Jemoncmpauuu.

CrexTpbl U3Ty4YEeHHSI U TOTJIOIICHUS.

CrHeKTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuérurka HOHU3UPYIOUINX U3ITyUESHH.

Peructpauus u3nydeHus NpupoaIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuie padbomot u onvimol.

1. HaGmronenue CIIOMIHbBIX U TMHEHYaThIX CTIEKTPOB U3ITyUYESHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTorpadusm).

3. H3mepeHue pajroakTUBHOTO (hOHA.

IToBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINI MOAYJIb TIPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 ¢Gu3uke Ui 00ydarouumxcs,
BBIOPABILIKX ATOT y4E€OHBIN MpeaMeT.

[Ipu M3y4eHUM AAHHOTO MOJIYJISA PEaTUu3yIOTCd U CHCTEMATH3UPYIOTCS BUJIBI
JESITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYNBAETCs TOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  0Oy4YeHUs, (popMUpYeETCs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEI0BAHUS
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SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3MUECKUE
SABJICHUS, NPUMEHSS TMOJYy4YEHHbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JAHHOTO pas3jielia peaan3yeTcs
32 CY4€T TOro, 4Yro OOydYarImuecs BBIONHIIOT 3aJaHusl, B KOTOPBIX UM
peaJiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBICHATH
(uznyeckue IBICHUS B OKPY Karolel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBAaHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCJE AJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIE OCHOBBI HAM0O0JIE€ BAXKHBIX JTOCTHUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUJOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPaBJIEHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3NKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuaronierocst 0yayT cpopMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
Y4acTH:

1) IaTPHOTHYECKOr0 BOCIMTAHUS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(u3HUECKON HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 00CYXJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUI
busuky;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUSATHE ICTETUYECKUX KaueCTB (PU3MUECKON HayKu: €€ TrapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHHWE IIEHHOCTU (UBUYECKOW HAyKU KaK MOIIHOTO HWHCTPYyMEHTa
MO3HAHUSI MUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEWIIEH COCTaBIISIIOLIECH
KYJBTYPBI;

- pa3BUTHE Hay4YHOW JIOO03HATEIBHOCTH, HHTEpEca K HCCIEA0BATENbCKON
NEeATEeNbHOCTH;

5) ¢opvmupoBaHuss  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJBHOIO
0/1aromoJry4us:

- OCO3HAaHUE IEHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUil OE30MACHOTO TOBEJCHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM O0OpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUpPOBAHHOCTh HaBbIKa pedieKcuH, NPU3HAHUE CBOETO IMpaBa Ha
OIMOKY M TaKOT'O K€ MpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE YYacTHE€ B pEIICHUM MNPAaKTUYECKUX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW |



COITMAJILHOM HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HMISCKUX
3HaHUM;

® - MHTEpEeC K MPaKTUUECKOMY M3y4YeHUI0 Mpodeccuit, CBSI3aHHBIX C (PU3UKOMT;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OopuUeHTalus Ha IpUMEHEeHHe (U3MYECKUX 3HAHWUW I peIleHus 3a7ad B
oblacTH OKpy’Karoliel Cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCTIEJICTBUM JIJI1 OKPY>KAIOIIEH CPebl;

® - OCO3HaHME IJI00AJTBLHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM U MyTel ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOMIUMCH YCJIOBUSIM COUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

e - TOTpeOHOCTH BO B3aUMOJICHCTBUM MPU BBINOIHEHUU HUCCIACIOBAHUM U
POEKTOB (hM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
JPYTHX;

® - T[IOBBIIICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPAKTUUECKYIO
JIeSITETLHOCTD;

® - OTPeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM Yuciie (POPMYyIUpPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SABJICHUSX;

® - oco3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

® - [UIAHMPOBAHHE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PU3UUIECKUX
3HAHUI;

® - CTPEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

® - OIICHKA CBOMX JEWCTBUU C YYETOM BIMSHUSA Ha OKPYKAIOUIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCJICACTBHIA.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte ocBoeHHS mporpamMmbl Mo (HU3UKEe HAa YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0y4aromierocsi OyayT cqpopMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE I03HABATEIbHbIE YHUBEPCAIbHbBIE YUeOHbIe 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAIbHbIE  y4eOHbIE  JCHUCTBUS,  PETyJsSATUBHBIC
YHHUBEpCaJbHbIC yUeOHbIE TCHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjornueckue 1eficTBUA:



BBISIBISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TNPU3HAKH OOBEKTOB
(sBNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IJIS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOIIOJIEHUSIX, OTHOCSIINXCS K (PU3MUECKUM SBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PU3UUECKHUX
SIBIICHUH ¥ MPOIIECCOB, JIeNaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKIIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBSI3AX
(bUBUYECKHUX BEJIMYUH,;

CaMOCTOSITENTFHO BBIOMpaTh crmoco0 perieHus Yy4yeOHOH (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp HamOoiee
MOJIXOJISIIETO ¢ yYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBareabCKHe eliCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOKHBIN
(U3HYECKUIT 3KCIIEPUMEHT, HEOONBIIOE HCCIEN0BAHUE (PUINYECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJyYEHHYIO B X0JI€ UCCIIEJOBAHMSI MU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POPMYIUPOBATH OOOOIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIICIOBAHNUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
MPOLIECCOB, a TAK)KE BBIBUTATh MPEANOI0KEHN 00 UX PA3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmei:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3apPOCHI MPU MOUCKE U
orOope WH(POPMAIMKM WIA JaHHBIX C y4ETOM TMPEAIOKEHHOU Yy4eOHOU
buznyeckoit 3a1a4m;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

CaMOCTOSATEITLHO  BBIOMPATh ONTUMAJIbHYIO (GOPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMble 3a7a4d  HECIOKHBIMH
CXeMaMH, TarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITASIMH.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

B XO7le OOCYXJEeHHUS Yy4eOHOro MaTepHuaya, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa pENICHUE 3aJadd M TOJJACp)KaHUe
0J1aroKeIaTeIbHOCTH OOIICHUS,



CONOCTABJIATH CBOM CYXKIEHHsS C CYXICHUAMH JPYTHX YYaCTHHUKOB
auaiora, OOHapyUBaTh Pa3jiuiKue U CXOJICTBO MO3ULIUK;

BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3NYECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

[IOHMMaTh W HUCIOJNB30BaTh  IPEUMYyIIECTBA  KOMAHIHOW W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (hU3HUECKOM
poOJIeMBI;

IIPUHUAMATB LIEJIA COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH JCHCTBUS
no €€ JOCTHKEHHIO: PpACIPENENsITh pOJNH, OOCYX AaThb IPOLECCHl U
PE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YIeHAMU KOMaH/bL;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI HPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENBHO COPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBHSL.

PeryisiTuBHbIC YHUBEpCAJbHbIE YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJIATH IPOOJIEMBl B JKU3HEHHBIX M yUEOHBIX CUTYalUsX, TPEOYIOIIHNX
ISt perieHus: GU3nuecKuxX 3HaHUM;

OPUEHTUPOBATHCS B  PAJNIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOIUBUYaJIbHOE, NPUHATHE DPELICHUS B TpyMNIeE, NPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3a7a4d WIN
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IPeIJlaracéMble BAPUAHThI PELICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYalluH U IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTUXKEHUS  (HEJOCTHKEHHUS) PE3yJbTaTOB
NS TENbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJI BBHINOJHEHUS
(U3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIMXCS CHUTYaIllMii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIETU U YCIOBUSIM;



® CTaBUTH ce0s HAa MECTO JIPYroro YeJOBEKa B XOJE€ CIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIOro;

® [IpU3HABaTh CBOE MPaBO Ha OMIMOKY NP PEIICHUH (PU3HYECKUX 3a7a4d WIn
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yuenus B 7 Kjacce peAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

® WCIIOJNIB30BaTh  TOHATHS: (PU3NYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIIOICHUE, SKCIIEPUMEHT, MOJEJb, TMIIOTe3a, €AMHMIBI (PU3HMYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAEHUCTBYIOILAS
cuna, aedopmanus  (ympyras, — IUIACTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBI;

e paznuyarh siBiaeHUS (Auddy3us, TEIUIOBOE IBMKEHUE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE, HWHEPIHS,
B3aUMOJICICTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tepeaada AaBiCHUS TBEPABIMH TEJNaMH, KUIKOCTAMU U
razamy, arMocdepHoe JaBjeHUE, TIUIaBaHUE TeJ, MPEeBpallCHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XapPAaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (DU3UUECKUX SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHUCIe (PU3MYECKHE SIBICHUS B MPHUPOJE:
MpUMEpPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXKHBOU
MpUpoOJie, NCUCTBUE CHJIbI TPEHUS B IMPUPOJAE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHMUIA;

e ONUCHIBATh U3YYCHHBIC CBOWCTBA TeN W (HU3UYECKUE SBICHUS, UCIIONIB3YS
¢busnyecknue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpeHUs, JAaBieHHe (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYEeCKass paboTa, MOITHOCTh, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3G(OUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYEeCKass W TMOTEHIHaIbHAs YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HMCHOJIB3YEMbIX  BEJIMYHMH, HUX
0003HAaYEHUsI W €IWHUIIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,



CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;
XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS W MPOIECCHI,
MCIIOJIb3Ysl TIpaBUia CJIOXEHUs CHJl (BIIOJIb OJIHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesna, MpaBUiIO paBHOBeCHs pbryara (06J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHMYECKON
DHEPTruW, TPU ITOM JaBaTh CIOBECHYIO (OPMYJTUPOBKY 3aKOHA W
3alUCBHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluidi NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OObsiICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha -2 M3yYeHHBIX CBOWCTBA (DU3UYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3aJayd B 1—2 JEUCTBHS, WCIOIB3YysS 3aKOHbI U
dbopmyIbl, CBSI3BIBAIONIME (DU3UUYECKHME BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHSI 33/1a4M 3aIMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKHE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JTaHHBIC, HEOOXOAMMBIC JIJISl PEIICHHsSI 3a7a4, OICHUBATh PEATUCTUIHOCTD
MOJIy4YeHHOU (PU3NYECKOI BEITMUUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TTOMOIIH
(hbU3UYECKUX METOJIOB, B OMTMCAHUM MCCIICI0OBAHUS BBIICIATh MPOBEPSIEMOE
npeanosjoxkenue  (TUIOTE3y),  pa3inyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIMMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI [10 €T0 pE3yJIbTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
busnuecKux CBOMCTB TEN: dbopmynpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHMS,
3aMUCHIBATH X0/ OMbITa U (HOPMYIUPOBATH BHIBO/IHI;

BBITIOHATh MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI W TEMIEPaTypbl C WCHOJIB30BAHHEM aHAJIOTOBBIX U
UQPOBBIX MPUOOPOB, 3aAMKCHIBATH IMMOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUYECKON BEIUUMHBI OT
JIPYrol C WCIOJIb30BaHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH IyTH
PaBHOMEPHO JABHMXKYILETOCS Tejla OT BPEMEHU JBHXKEHUS TEJa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONTPUKOCHOBEHUS TEJI, CHIIbI
YIOPYTrOCTH OT YJJIMHEHUS MPYXKUHBI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMa
MIOTPYKEHHOM YaCTH Teja U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
IUTaBaHUS TEJl, YCIOBHI paBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUM  Y4YEOHOrOo MCCIENOBaHUA, COOMpPAaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEAysl MPeIIoKEHHOMY IIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJTYYEHHOH 3aBHCHUMOCTH (DPM3MYECKUX BEIMYMH B BHUJE
NPEUIOKEHHBIX TaONMUIl U Tpa(uKOB, AeNaTh BBIBOJBI IO pPe3yiIbTaTam
UCCIICIOBAHMS;

NPOBOANTH KOCBEHHBIC H3MEpPEHHS (HU3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOrO TeNa, CWIa TPEHUS CKOJIBXKEHUS,
JaBIICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJA, JCHCTByIOmas  Ha
NOTpyXEHHOE B JKHJIKOCTh TeNO, KOA(P(UUIMEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJeAys NPEUIOKEHHOM HMHCTPYKLUHU: IpHU
BBIMIOJTHCHUNA W3MEPEHH cOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUKCIISTH 3HAYEHNE UCKOMOU BEJIMUMHBI,

coOJI01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaTOpHBIM
000opyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIAIIHEcs COCyAbl, Oapomerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOJOIMPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SBICHUH U HEOOXOAUMBIE (pU3MUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HWCIONIb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HU 151 o0ecrieueHrs 0e30MacHOCTH Tpu oOpalieHnu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUA
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKpY KaloLlEel cpeie;

OCYWIECTBIISATh OTOOP HCTOYHHKOB wuH(popMmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIMXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACITATH
uHGOpMAIMIO, KOTOpas SIBISETCS MNPOTHMBOPEUYHMBOM WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCTIOJIb30BaTh MPU BBHIMOJIHEHUH YYeOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpKaHMs, CIPaBOYHbIE MaTepHalIbl,
pecypchl cetu MIHTepHET, BIajeTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



® Co37aBaTh COOCTBEHHBIC KPATKWE MUCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpManuu (HU3NYECKOTO COACPKAHUS, B TOM
quciie MyOJINMYHO JIeJaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MpPOEKTOB
WM  Y4eOHBIX HCCIEIOBAaHUM, TIPU DOTOM TIPAMOTHO HCIIOJIb30BaTh
W3YUCHHBIA TIOHATUMHBIA ammapar Kypca (U3UKH, COMPOBOXKAATh
BBICTYIUIEHUE ITPE3CHTALUEN;

® [pU BBINOJHEHUH YUYEOHBIX MPOEKTOB U UCCJIEAOBAHUN pacrpenesiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJ1auyaMH,
CICAUTh 3a BBINOJHEHMEM ILIaHA JEHUCTBUM, aJC€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYMNIbl,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIUX.

K xoHIy 00ydeHnns B 8 kjacce nmpeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHUM:

® JCHOJIb30BATh MOHATHS: Macca U pPa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BENIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAKHOCTh
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUs, TEIUIOBOW JBUTATENb,
3JIEMEHTAPHBIN SJIEKTPUYECKUN 3apsijl, SJIEKTPUUECKOE T0JI€, MPOBOJHUKH
Y IUBJIEKTPUKH, IIOCTOSHHBIN JIEKTPUYECKHUN TOK, MATHUTHOE TIOJIE;

® pazInuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaThe, Teriomnepeaaya,
TEIJIOBOE PABHOBECHE, CMAaYMBAaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTauiM3anus (OTBEpJEBAaHUE), KHUIIEHUE,
TerJionepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIU, H3JIy4YCHHE),
BJICKTPU3ALUA TEJ, B3AUMOJCHUCTBUE 3aPSIAO0B, JCUCTBUSA SIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MAarHUTOB, JECHCTBUE
MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsT UHAYKIUS)
[0 OIMCAaHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

® pacro3HaBaTh TMPOSBICHUE M3YYCHHBIX (DHU3UUECKUX SBJICHUU B
OKpYJ)KalollleM MHpE, B TOM dYHClIe (U3HUYECKUE SBJICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATSHKEHUE W KANWUISAPHBIE SBJIECHUS B TPUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue CoJiHIa, 3aMepP3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUIECKUC
SBJICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiin, Jpeid MOII0COB, POJIb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emJie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATHh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UISCKUX
SIBIICHUI;



® ONUCHIBaTh U3YUYCHHBIE CBOMCTBA T€I M (PU3HUYECKHE SIBJICHUS, UCIOJB3YS
(du3nyuecKre BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIMYECTBO
TEIUIOTHI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUTABJICHUS, YJIeNbHAs TemjaoTa napooOpa3oBaHUs, YJelbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOU
MAIllMHbI, OTHOCUTEJbHAs BJIAXHOCTb BO31yXa, JJICKTPUYECKHW 3apsf,
Cuja TOKa, JJIEKTPUYECKOE HaNpsHKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONpOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), TMpHU ONHUCAHUM TMPABWIBHO  TPAKTOBATh
(U3HYECKUII CMBIC MCHOJb3YEMbIX BEIUYHH, O003HAYEHUS U €IMHMIIbI
bu3nyecKux BEJIUYUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nyecKyr0 BEIWYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

® XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJb3Ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU
CTPOEHUs BEIECTBA, NMPUHLMUII CYNEPHO3UIUN NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yyacTKa LEenu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHWs JHEpPrud, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alUCBHIBATh €r0 MaTeMaTU4YeCKOe
BBIPAKEHUE;

® OOBSACHATH (U3NYECKUE MPOIECChl U CBOWCTBAa TE€l, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIISATH
INPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYEeCcKUX
miaroB ¢ onopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemare pacyE€THBIE 3aJaud B 2—3 JEWCTBHS, HCHOJB3YsS 3aKOHBI U
dbopMyIbl, CBsI3bIBAIOLINE (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHaIM3a
yCJIOBUS 3aJlauyd 3allChIBATh KPATKOE YCIIOBHUE, BBIABIIATH HELOCTATOK
JaHHBIX JUIsl PpELIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (POpPMYIIBI,
HEOOXoauMble I €€ pElIeHMs, MPOBOJUTH pacy€Tbl W CPABHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JTaHHBIMH;

® pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH I[OMOIIU
¢bu3nyecKux METOJIOB, MCIONb3YysS OMHCAHHWE HCCIIECOBAHUS, BBIIEIATH
[IPOBEPSAEMOE  INPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsJKa
MIPOBEJCHUS HCCIIEI0OBAHUS, JENAaTh BEIBOBI;

® [IPOBOJIUTH OMNBITHI 1O HAOMIOACHUIO (PUBUYECKUX SBICHUW WIH
(U3HYECKUX CBOMCTB Tell (KaMWUISIPHBIE SBJICHHS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTyphbl, CKOPOCTH MpPOLEecca OCTHIBAHUS U
HarpeBaHusi NpH M3IYYEHUH OT IIBeTa M3JIydaroliel (MOrjiouaromiei)



IMOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYpPhl KUAKOCTH U
IJIOMAAU €€ TMOBEPXHOCTH, OJJEKTpU3alus Tel U B3aUMOJCHCTBUE
AIEKTPUYECKUX  3apsifoB, B3aUMOJCWUCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIIOJICM TOCTOSHHBIX MAarHUTOB, JCUCTBHUS
MAarHUTHOI'O TOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHHTA,
CBOMCTBa OJEKTPOJBHUTaTessi IOCTOSHHOTO TOKa): (hOpMyIHpPOBATH
MpOBEPsiEMbIC MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyIOoBaHUSsl, OUCKHIBATH X0/ OMbITA U (POPMYITUPOBAThH BBHIBO/IbI;
BBINIOJIHAT ~ NPSIMBIE  WM3MEPEHUS  TEMIEPATypbl,  OTHOCUTEIIBHOMN
BJIAKHOCTM BO3/1yXa, CHJIBI TOKA, HANPSKEHUS C HCIOJb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DM3MYECKUX BEJIMYMH, CPABHUBATH
PE3yNbTAThl U3MEPEHUN C YIETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
IpPYroil ¢  UCIOJB30BAHUEM MPSIMBIX  U3MEPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUS MNPOBOAHUKA OT €ro [JIMHBI, IUIOIIAJA MONEPEYHOIO
CEUCHHS U yAEIBHOIO COIPOTUBIICHUS BEIIECTBA TPOBOJHUKA, CUIIBI TOKA,
UOYIIETO 4Yepe3 MPOBOJAHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIICOBAHUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO  COECIWHEHUI
MPOBOJHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIEIys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTA B BHUJIE TaONHIl U TpaduKoB,
JI€JaTh BBIBOJbI IO PE3yJIbTaTaM HUCCIICI0BAHUS;

MPOBOJAUTh KOCBEHHBIE U3MEpeHUs (uznueckux BeauyuH (yaelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJHMKA, paboTa U
MOITHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCIIEPUMEHTAIIBHYK) YCTAHOBKY, CIEAys MPEIJI0KEHHOW MHCTPYKLHUHU, U
BBIYMCIISITh 3HAUEHUE BEJIMUMHBIL;

cOOJTI0/IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHHUEM;

XapakTepu30BaTh MPUHIMUIBLI  JEUCTBUS M3YYEHHBIX NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONHCaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TMTPOMETp, MapoBas TypOWHA, amMIepMerp,
BOJIbTMETP, CUETYMK DIICKTPUUECKONM HSHEPrUHU, DJIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HATPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPDI), IEKTPUUECKUE
MPEIOXPAHUTEIIN, DJIEKTPOMATHUT, JIEKTPOJIBUTATEIb MTOCTOSHHOTO TOKA),
UCIIOJB3Yys 3HAHUS O CBOMCTBaxX (DU3MYECKUX SIBIICHUN U HEOOXOIUMBIE
busnueckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIE
npuboOpsl 1O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABJISATh CXEMBbI JJIEKTPUUECKHUX
Henen ¢ mocjaeAoBaTeNbHbIM U MapaliiebHbIM COEIUHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB EKTPUUECKUX LIETIEH;

® TMPUBOAWTH MNpUMEpPhl  (HaxXOOWTh WHPOpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUUA B MOBCEIHEBHOMU
KU3HU ISl oOecrieueHus: 0€30MacHOCTH NpH OOpaIleHny ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHsI 370POBbS M COOIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH CpeJie;

® OCYHIECTBIATh TOUCK HH(POpMamuu (PU3NUECKOTO COJEpXKaHUS B
NHTepHeTe, HAa OCHOBE UMEIOIIMXCA 3HAHUW U MYyTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIICNATH MH(OpMaIuioo, KOTopas
SBJISIETCS POTUBOPEUYNBOM MIIH MOXKET OBITH HEJOCTOBEPHO;

® LCIIOJIb30BaTh MPHU BBINOJIHEHUH YyUYE€OHBIX 3aJaHUl HAY4YHO-TOMYJISIPHYIO
TUTEPATYpy  (PUBUYECKOTO  COJEpKAaHMs, CIPABOYHBIE MaTepHaIbI,
pecypcsl cetu MIHTepHeT, BiIajieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanust ”HGOPMAILIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

® CoO3/aBaTh COOCTBEHHBIC IMHUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHOOPMAIMIO M3 HECKOJBKHX MCTOYHHKOB (DH3UUYECKOTO
colepKaHWsi, B TOM 4YHCJIE€ MYOJIMYHO TPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON NEATEIbHOCTH, NP 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATUIHBIA anmapat Kypca (QHU3UKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEH;

® [IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3HMUECKUX
MPOIIECCOB paCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBHIMOJIHEHUEM IUIaHA JIEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBATh COOCTBEHHBIM BKJIaa B
JESATEeLHOCTb TPYMIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® UCIOJNBb30BaTh IMOHATUA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOrO JBIKECHUS, Jaepopmarius
(ympyrasi, mjactuuyeckasi), TPEHHUE, LEHTPOCTPEMHUTENBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LHEHTP TSLKECTU TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3ByK, DSJIEKTPOMATrHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,



CHEKTpPbI UCIYCKaHMs U MOTrJouieHus, anbda, 6eTa- U raMMa-u3aydeHus,
U30TOIIbI, IICPHAsE SHEPTETHKA,;

pa3nuuaTh SIBICHUS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJMHENHOE
JBW)KEHHUE, PABHOYCKOPEHHOE IMPSMOJMHENHOE JIBUXKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBUXKEHUE 10 OKPY>KHOCTH, B3aMMOJICHCTBUE
TE€J, PEAKTUBHOE JBU)KEHHUE, KOJeOaTeIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE ABI)KEHUE, OTPaKEHUE
3BYyKa, IPSIMOJIMHEWHOE PaclHpOCTPaHEHUE, OTPAXKEHUE WU NPEJIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JHUCIEPCHSI CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa
W3JIy4EHHs]) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKUX SIBJICHUH B
OKpy’XarolmeM Mupe (B TOM 4YHucie (PU3NYECKHe SIBJIIEHHUS B IMPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE I1aHeT COTHEYHON CHCTEMBI, PEAKTHBHOE
JBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHUYECKHE SIBICHUS B IPHUPOAE, OMOJIOrMYECKOE NEHCTBHUE BHIUMOIO,
yJIbTPapHUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHUH, €CTEeCTBEHHBIN
pasvoaKTUBHBIM (POH, KOCMHUYECKHE JIy4yH, pPaAHMOAaKTUBHOE H3ITydYEHHE
NPUPOAHBIX MHUHEpPANOB, JEHCTBUE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPU ITOM NEPEBOJUTHh MPAKTUUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PUIUUECKHUX
SIBJICHUH;

OINKCHIBaTh U3yUEHHBIE CBOICTBA TE€N M (PU3NYECKHUE SIBICHUSA, UCIIOIB3YS
¢u3nyeckue BETUYMHBI (CpeHSsi WU MIHOBEHHas CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tela, HUMIYJIbC Tela, HMIIYJIbC CHJIBL,
MexaHH4yeckas paboTa M MOILHOCTb, IOTEHUHUANbHAs JHEPrus Tena,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, IOoJHAsg MEXaHW4YecKas SHeprus,
NEPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IIOKA3aTellb MPEJOMIICHHs CPEJbl), IPU ONHUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 M EIMHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHUS M MPOLECCHI,
UCTIONB3YSl 3aKOH COXPAaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPUHLKI CYNEPHO3UINH CUJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUs HMMITYJIbCA, 3aKOHBl OTPAaXXCHUS U
MPETOMJICHUS] CBETa, 3aKOHBI COXPAHEHHUSI 3aps0BOTO U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aIMCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIIECCHl UM CBOWCTBAa TE€l, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
PUYUHHO-CIIE/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKHUX
1aroB C ONOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUU,
bu3nyecKux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3amayu  (omuparomuecs Ha cuctemy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBL: HAa OCHOBE aHall3a YCJOBHS 3a/ladd 3alMChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAMOIINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOJAUTH PACUETH U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (pusnmdeckoin
BEJIMYUHBL;

pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXKHO PpELIMTh MpPU MOMOIIU
(GU3NYECKUX METOJIOB, HCIIONB3YysS OMHCAHHWE WCCIICIOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEINOJI0KEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUSI  MCCIEJOBAaHUA, JeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAMUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUN WU
¢u3nyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3axkoHa HbproTOHa, 3akoHa
COXPaHEHHUs DHEPrHH, 3aBHUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MAJIBIX KOJICOAHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHue Oeyloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KCHUs B
TUIOCKOM 3€pKalie W CBOWMCTB M300pakeHUs TpeaMeTa B coOuparomiei
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/nOBaHUs, ONKUCHIBaTH XOJ ONbITA W  €ro  pe3yjbTarshl,
(GbopMyIIMpPOBaTh BHEIBOIBI,

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEe 3HAYeHHE U3MEpAeMON BEIMYMHBI ((POKYCHOE pacCTOsSHUE
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOpP CMOC00a HW3MEpEeHUs
(M3MepUTeNbHOTO Iprbdopa);



NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYUH C
WCITOJIb30BAaHUEM TIPSMBIX HM3MEPEHHH (3aBUCHMOCTh MyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBIDKCHHMHM 0O€3 HadaJbHOW CKOPOCTH, TEepUoja
KOJICOaHMI MaTeMaTHUYecKOro MasTHHMKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaKEeHHUsl CBETa OT yrja MaJieHUs W yIJia MPeIOMIICHUs OT yria
NaJieHns): TIUIAHUPOBATh HCCIIEOBaHUE, CaMOCTOSITETbHO COOMpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IMOJTYYEHHOW 3aBUCUMOCTH
¢bu3MUecKX BEJIMYMH B BHUJAE TaOMUIl U TpadUKOB, JENAaTh BHIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHSI (U3MYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOpPEHHE TeJa TpU pPaBHOYCKOPEHHOM JBI)KEHUHU,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, XECTKOCTh MPY>KUHBI, KOAIDPHUITUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOILIHOCTb, 4YacTOTa M
nepuoa KoieOaHWH MaTeMaTH4ecKoro W TPY)KMHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIOIIEH JIMH3bL, PAJAMOAKTHUBHBIA  (OH):
MJIAaHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATh
3HAYCHHE BEIIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

cOOJI0IaTh MpaBUJIa TEXHUKU OE30MaCHOCTH NP padoTe ¢ 1ab0paTOpPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (DU3HMUECKUX MOJEINeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepHU30BaTh TNPHUHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHMUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHus (B TOM YHCIE:
CIHIOMETP, TATUYMKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMEpPUCKOM, (HOToaMmapar, ONTHUYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHA UM HEoOXoauMmble  (U3HUYECKUE
3aKOHOMEPHOCTH;

MCITOJIB30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH MU3YYCHHBIX TEXHHUCCKHUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie U coOMparouiei JIMH3E;
MPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  TPUMEpax)
MPAKTHYECKOTO HWCIOIb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOMN
KU3HU 151 o0ecrieueHrs 0e30MacHOCTH Tpu oOpalieHuu ¢ nmpudopamu u



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHHUSA
HOPM 3KOJIOTHUYECKOI0 TIOBEJICHUS B OKPYXKAIOLIEH CpEeLIE;

OCYUIECTBJIATh MOUCK HMH(POpMaMU (U3MUECKOrO COJEpKaHUS B
HHuTepHeTe, caMOCTOATENbHO (OPMYIIUPYS MOMCKOBBIN 3aIlpoC, HAXOIUTh
MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJyYeHHON MH(OpPMAIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NP BBIIOJHEHUH YYEOHBIX 3alaHU HAy4YHO-TOIMYJISIPHYIO
JUTEepaTypy (PU3MUECKOro  COAEpKaHMs, CIPaBOYHbIE MaTepHAalIbI,
pecypcebl cetu HTEpHET, BiaaeTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
uHOpMAIMU W3 HECKOJIBKUX HCTOYHHKOB (PUIUYECKOTO COJEpIKaHMUS,
MyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHOM WUJIU UCCIIEA0BATEIbCKON
NEATEIBbHOCTH, TPU OTOM TI'PaMOTHO  HCIOJb30BaTh  M3YYEHHBIN
NOHSTUMHBIN amnmapar M3y4yaemoro pasjena (U3MKH U CONpPOBOXKAATH
BBICTYIUICHUE TpE3eHTalueil ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosamnvecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Pa3jen 1. ®u3uka u eé poJib B MO3HAHMHU OKPY:KAIOLIEro MUpPa
bu6mmoreka [JOK
1.1 ) - 2
HBHKA - HayKa O TIpHpOae https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 ) 2 1
HBIHCCKHC BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINM METOM ITO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. [lepBoHayaibHbIE CBeIeHNUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHue BelecTBa 1 bubmorexa HOK
) P H https://m.edsoo.ru/7f416194
27 JIBr>KeHUE 1 B3aUMOJICMCTBHE YaCTHI] ) 1 bubnuorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHBIC COCTOANMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE Tel
b K
3.1 MexaHndueckoe OBIKEHHE 3 nomoreka O

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



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

bu6mmoreka [JOK
3.2 Miepups, Macea, MA0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B
33 Crna. Brget cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paspnen 4. /laBienue TBEPABIX TeJl, ’KUIAKOCTEH M ra3oB
41 JNanenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubmuoreka [IOK
’ TeJlaMHM, KUJKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JaBICHHE KHUAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe raBienne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH M Ta3a HA MOTPYyKEHHOE 7 3 bubmuorexa [{OK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznea 5. PaGoTa u MomHOCTh. JHEprus
Bbu6mmorexa [JOK
31 Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmnoreka IIOK
32 Hpocteie mexarusMbl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanmeckas oHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no paszaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHnoBaHue pa3aesioB H TeEM nuppoBbIe
Ne ni/m P Konrtpoabubie | TlpakTuuyeckue (upp )
NMPOrpaMMbIl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBblie ABIEHUSA
1.1 CTpoeHue U CBOMCTBA BelleCcTBa 7 bubmmorexa HOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terosbie mporieccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuyYecKue 3apsabl. 3apsKEHHBIE Tena 7 1 bubnnorexa [JOK
) U UX B3aUMOJCHUCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 I i
OCTOSIHHBIN JIEKTPUYECKUI TOK 20 1 7 hits://m.edsoo. r/7f418 ] ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
2.4 6] 4
JICKTPOMATHITHA HHAYKHHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

KosanuyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Ne n/m Konrtpoabnbie | IlpakTuuyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUSA
L1 MexaHUYeCKOe ABUKEHUE U CIIOCOOBI €T0 10 1 bubnuorexa [JOK
' OonmucaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B3aumogeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pazgen 2. MexannuecKue KoJ1e0aHUSA U BOJHBI
but6mmoreka [{JOK
2.1 M 0 3
CXAHITICCIHE KOTIEOARHA / https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 1
CXQHIHACCKHC BOTHRL. IBYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 5 bubnnorexa [HOK
' 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pasgea 4. CBeToBbIe ABJICHUSA



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

bu6nmoreka [JOK

4.1 3aKOHBI paCIpOCTPaHEHHUS CBETA 6 2 hits://m.edsoo.ru/7f4 1 ada6
bub6nmnoreka [JOK
4.2 JIuH3BI U oNITUYECKUE MPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnnorexa [JOK
43 Pa3noxxeHue 6emoro ceera B CIIEKTP 3 2 hitps://m. edsoo.rw/ 741 ada6
Hroro no paszueny 15
Pa3pnen 5. KBanTOBBIE SIBJICHUA
bu6nmoreka [JOK
5.1 Hcnyckanue u morionieHue cBeTa arToMoM 4 1 hits://m.edsoo.ru/7f4 1 ada6
bub6nmnoreka [JOK
32 CTpoeHHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 S nepHbie peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBToputenbH0-00001aI0IM I MOAYJIb
[ToBTOpenue u 0000IIEHHE CONEPIKAHUS bubnnorexa [JOK
6.1 9 2
Kypca ¢u3uKu 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Tema KosuvyecTtBo | BocnurareiibHblii moTeHuuasa ypoka | Mcmouab3oBanu Kou-Bo Kou-Bo DJIeKTPOHHbIE
e udposbie
4acoB oGopyI0BanHs J1adoparop | KOHTPOJIb f)l;p(zl:sponaTe.J)Ime
«Touka pocra» HbIX HbIX e pecypesl
padort padort
®dusuka u e€ 6 — YCTaHOBJICHHUE JJOBEPUTEIIBHBIX dusnueckue 2 - bubmmorexa [JOK
poib B OTHOIICHUN MEXY YUUTEIEM U IpHOOPHI U https://m.edsoo.ru/7
MO3HAHUHT 00yYarOIIUMUCS, CTIOCOOCTBYIOIIHX nporeaypa 416194
OKPYKAIOIIIE MO3UTUBHOMY BOCTIPUSITHIO IPSIMBIX
rO MHpa oOyuaromumucs TpeOoBaHUN U MPOCKO | U3MEpEHUI
YHHTEIL, NPUBICYCHHIO UX BHIMAHUA K | HATIOTOBLIM 1 Bu6miorexa LIOK
00cyk1aeMoii Ha YpOKe PIH(i)OpMElI.IHPI, U POBEIM https://m.eds00.ru/7
aKTUBU3ALIUU UX TTO3HABATEIbHON npudopoM. 416194
JIESITEIIbHOCTH, OMBITHL:
— OOYXACHUE 00yJarOIINXCS Hsmepenue
coOroaTh HAa yPOKE OOIICTIPUHSATHIC JUTMHBL.
HOPMBI [OBEJICHHUS], TPABUIIA OOILEHHS Vsmepenne bubmuorexa IIOK
CO CTapIIMH (IIeJarOrHueCKUMH TeMIIepaTypbL. https://m.edsoo.ru/7
pabOTHHUKAMU) ¥ CBEPCTHUKAMHU 416194
(oOyuaroMucs ), MPUHIUIBI y4eOHOH
JUCIUIUIMHBL U CAMOOPTraHU3allu;
[TepBonayan 5 — YCTaHOBJICHUE JOBEPHUTEIBHBIX 1 1 bubmnoreka [IOK
bHBIC OTHOIIEHUN MEXy YUUTEIIeM U https://m.edsoo.ru/7
CBEJICHHS O 00y4JaroIUMuUCs, CIIOCOOCTBYIOIINX 416194
CTPOEHUU MO3UTHBHOMY BOCTIPUSITHIO
BEIECTBA oOy4aromuMucs TpedoBaHUN U IPOCHO
YHHTEIs, NPUBICUCHIIO MX BHAMAHUA K Bubmaorexa LIOK
o0cyk1aeMoii Ha ypoKe I/IH(I)OpMElI_II/II/I, https://m.edsoo.ru/7
aKTUBU3AIMU UX TTO3HABATEITHHON 416194

JCATCIIbHOCTH,




— OOYKJIeHUE 00YYarOIIHXCS
c00JII0/1aTh Ha YPOKE OOIICTPUHSTHIC
HOPMBI TTOBEJICHHSI, TPaBUIIa OOIICHHSI
CO CTapIIUMHU (IT€AarOTHYECKUMH
pabOTHUKAMU) U CBEPCTHUKAMU
(oOy4JaromMMKCs ), MPUHIIUTIB y4eOHOMH
JTUCIUTUTMHBI U CAMOOPTaHU3AIINY;

— BKJIFOUEHHE B YPOK HTPOBBIX (POpM,
KOTOpBIE TTIOMOTAIOT MOAICPKATh
MOTHBAIMIO O0YJaOITHXCS K
MOJTyYEHUIO 3HAHUHN, HAJTAXKHUBAHHUIO
MIO3UTHUBHBIX MEXJIMIHOCTHBIX
OTHOIIIEHUH B KJIacce.

- (hopMupoBaHHE KPUTUIECKOTO U
JIOTHYECKOTO MBIIIICHHSI; HABBIKOB
OIICHKH, CTPYKTYpUPOBAHHS
UH(OPMAIIUHU U BBIICIICHUS TJIABHOTO;

bubamoreka [IOK
https://m.edsoo.ru/7
416194

Bzaumoneiic
TBUE TEJ

21

- (hopMupoOBaTh YMEHUE TOBOJUTH
HAuYaTyIo padoTy 0 KOHIIA; CTPEMIICHHSI
BBIOMpATh PAllMOHATLHBIN My Th
peIICHHS 33a]]auH, BHITIOJTHCHUS 331aHUS;
— OOYKJICHUE 00YYarOIIHXCS
c00JII0/1aTh Ha YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEZICHUS, IPaBUJIA OOIECHHS
CO CTapIIUMHU (I1€AarOrHYECKUMH
pabOTHUKAaMH) U CBEPCTHUKAMU
(oOy4JaromMMHCs ), MPUHIIUAIIB y9eOHOMH
JUICIUIUIAHBI U CAMOOPTaHU3AIHH;

— IIPUMEHEHHUE Ha YPOKE
MHTEPAKTUBHBIX (hOpM paboTHI C
00yYarOIIUMUCS: HHTEIICKTYIbHBIX
UTP, CTUMYJIMPYIOLINX TTO3HABATEIBHYIO
MOTHBAIMIO 00YYAIOUIMXCS; TPYIIIOBON

JIBrm>xeHue 1o
HaKJIOHHOH
IUIOCKOCTH

bubaunoreka I[IOK
https://m.edsoo.ru/7
416194

bu6muoreka [IOK
https://m.edsoo.ru/7
416194

bubaunoreka I[IOK
https://m.edsoo.ru/7
416194




paboThl WK paboThI B Mapax, KOTOpPbIE
yd4aT 00ydJarommxcs KOMaHIHOH paboTe
Y B3aUMOJIEVCTBUIO C JPYTUMH

00yJaronuMuCH;
- opMupoOBaHUE OCHOB 3KOJOTHYECKON
IrPaMOTHOCTH
JlaBnenue 21 - BOCIUTaHHE OTBETCTBEHHOTO U Hccnenosanue bubmoteka [JOK
TBEPIBIX OEpEeKHOTO OTHOIIEHUS K OKpYXKaromen TaBJIEHUS https://m.edsoo.ru/7
Ten, cpene cronba 416194
KUIIKOCTEN 1 — [IPUBJICYCHHUE BHUMAaHUA JKUIKOCTH
ra3oB 00y4JarIUXCsl K ICHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax sIBJICHUH, } Bu6miorexa LOK
OpraHu3aIys uX paboTHI C noJty4aeMoit https://m.edsoo.ru/7
Ha YPOKE COI[MAIbHO 3HAUUMOM 416194
uH(pOpMaIel — MHUIUUPOBAHUE €€
00cCy>XIeHUSs, BBICKa3bIBAHUS
00y4JarOIUMUCS CBOETO MHEHUS TI0 €€
I0BOJTy, BEIPAOOTKH CBOETO K HEl Bubmmorexa [IOK
OTHOIICHHS; https://m.edsoo.ru/7
— IpUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX 416194
¢dbopM paboThI ¢ 00YUYAIOIITIMHICS:
WHTEIJICKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIHX II0O3HABATEIbHYIO bubmuoreka [IOK
MOTHBAITUIO O0YYAIOITUXCS; TPYIITOBOM https://m.edsoo.ru/7
paboThl win paboTHI B Tapax, KOTOPHIC 416194
y4aTt o0y4aroIuxcsi KOMaHIHOU paboTe
Y B3aUMOJEHUCTBUIO C IPYTUMU
00y4JarOIIMMHUCS;
Pabora, 12 — [IPUBJICYCHUE BHUMAHUS bubnmnoreka [{OK
MOIIIHOCTb, 00y4Jaromuxcs K IEHHOCTHOMY acTeKTy https://m.edsoo.ru/7
SHEPrUst M3y4aeMbIX Ha ypOKax SIBIICHUM, 416194

OpraHu3alys ux padoThl C MOTyYaeMoi
Ha YPOKE COLMAIIBHO 3HAYMMOM
nHpopMaluel — MHUIUUPOBAHUE €€

bu6muoreka [IOK




00CyXIeHUs!, BBICKa3bIBAHUS
00yJaroIIUMHUCS CBOETO MHEHHUSI 110 €€
MIOBOJTY, BEIPAOOTKHU CBOETO K Hel
OTHOIIICHHS,

- OCO3HaHHE HEOOXOAUMOCTH
MIPUMEHEHUS TOCTUKEHUN COBPEMEHHOMN
HAYKW U TEXHOJIOTUH JIJIst
PaIMOHATHLHOTO TIPUPOIOTIONH30BAHUS
— MPUMCHEHHUE Ha YPOKE UHTEPAKTUBHBIX
dhopm paboThI ¢ O0YUIAIOITUMUCS :
WHTEJUICKTYaIbHBIX U,
CTHMYJIHPYIOIIUX TTO3HABATEIHHYIO
MOTHUBAIIMIO 00YYarOIUXCsl; TPYNIOBON
paboThI Wi paboOTHI B TIapax, KOTOPhIE
ydaT 00y4aroImuxcsi KOMaHJHOH paboTe
Y B3aUMOJICHCTBHIO C APYTUMH
00yYaronMucs;

— BKJIFOYCHHE B YPOK UTPOBBIX (hOpM,
KOTOpPBIE TIOMOTAIOT TOAJePKATh
MOTHUBAIIHIO 00YYArOIIUXCS K
MONyYEHUIO 3HAHUHN, HAJIAXKUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOILICHUH B KJIacce.

https://m.edsoo.ru/7
416194

bubmoreka [IOK
https://m.edsoo.ru/7
416194

[IpomexyTo 1 KontponsHas padora -
YHast
arrecTanus
Peseps 2
Bcero 68 12




8 ki1acce

Tema Kosmuyects | BocnurarebHbld NMOTEHIHUA HUcnonb3oBanue Koa-Bo Koa-Bo DJIeKTPOHHbIE
0 YpoKa odopynoBanus «Touka (uugposbie)
JadopaTro | KOHTPOJIb
pocTtay 00pa3oBaTeJIbHbI
4acoB PHBIX HBIX
e pecypchbl
pador pador
TeruoBeie 28 BnusiHue tpenus Ha 5 2 bu6moteka [JOK
SIBJICHUS — MPUMEHEHHUE Ha YPOKE TeMIIeparypy https://m.edsoo.ru/
WHTEPAKTUBHBIX (hOpM PabOTEHI C 7t4181ce
00yYaroMMHCS: Hcenenopanue
UHTEIUIEKTYaIbHBIX MIP, TCIIONPOBOAHOCTH,
NETBbHON TETUTIOEMKOCTH
CTUMYJIUPYIOLIUX 61'[03HaBaTCJ'II>HyIO Y. S Bu6maorexa LIOK
MOTHB avum% 0byHaro mngcsl, ' https://m.edsoo.ru/
rpyNIoBoil paboThl WK paboTHI B
py P P HUccnenoBanue 7t4181ce
rnapax, KOTOpbI€ y4ar
. TEeMIIepaTypbl KHIIEHUS
00yJarommxcsi KOMaHIHON paboTe
. BOJIBI, TEMIIEPATYPHI
Y B3aUMOJICHCTBHIO C IPYTUMHU
. TUJTABJICHUS JIb/IA
00y4JaroIIMMHCS;
— BKJIOUYEHHE B YPOK HIPOBBIX OXJIaXKICHHE IPH
bopm, KOTOpBIE MOMOTal0T HCTIapEHHH
MoAIepkKaTh MOTHUBALIUIO
oOyJaronmmxcst K  IOJyYCHHIO Hccnenosanue
3HAHWUH, HAJIAXKUBAHUIO OTHOCHUTEIIbHOMN
MTO3UTHUBHBIX MEXIIMYHOCTHBIX BJIQYKHOCTH
OTHOILIEHUH B KJ1acce
DneKkTpruyec 37 —  moOyXaeHHe  OO0yJaroIuXcs Hccnenosanune 14,5 2 bubmuoreka [IOK
Kue 1 coOmo1aTh Ha YPOKE | 3aBHCUMOCTH CHJIBI TOKA https://m.edsoo.ru/
MAarHuTHBIC OOIIETPUHATHIE HOPMBI OT HanpsDKCHUS,




SBJICHUA

MOBEJCHMS, TMpaBHia OOIIEHUS CO
CTapIIuMH (TTejaroruaecKuMu
pabOTHUKAMU) © CBEPCTHUKAMHU
(oOy4arorumucs), TIPUHITUTIBI
y4eOHOI JUCITUTUTAHBI u
caMOOpTaHu3aIHH;

—  TOpUMEHEHHWE  Ha  YpOKe
WHTEPaKTUBHBIX (PopM paboTHl C
00ydaronuMucs:

WHTEIUICKTYaJIbHBIX urp,
CTUMYJIUPYIOLIUX

M03HABATEJIbHYIO MOTHBAIIHIO
o0yyJaromuxcs; IpyNIOBOH

paboTel WM paboOTHl B Mapax,
KOTOpble  y4aT  OOydarommxcs
KOMAaHIHON pabore u
B3aUMOJACUCTBUIO €  JPYTUMH
00yJaronmmMucs;

COIIPOTHUBJICHUA.

Hccaenosanue
CONPOTUBJIEHUS ABYX
pa3HbIX MaTepHayoB.

Uccaenosanne
HarpeBaHus MPOBOIHHUKA
MIPU MIPOXOKJICHUM TOKa

HUccnenosanue

MarduTHOTO MO,
C0371aBa€MOro
IMOCTOSTHHBIM

ITOJIOCOBBIM MarHHTOM.

Uccnenosanue nelictBuil
MArHuTHOTI'O I10J1d Ha
MTPOBOHUK C TOKOM.

Hab6mronenue
MAarHUTHOTO MOJIA
KaTYIIKH
UHJIYKTUBHOCTH C TOKOM
MIPU TUIABHOM
W3MEHEHUH TOKa Yepes
He€.

Hab6mronenue
MAardvuTHOTO I10JIsS
KaTyIIKH
I/IHJIYKTI/IBHOCTI/I C TOKOM
CO CTaJbHBIM
CEpACYHUKOM U Oe3 HEero
HpI/I IIJIAaBHOM

7t4181ce

bubaunoreka [IOK
https://m.edsoo.ru/
714181ce

bubmuoreka [IOK
https://m.edsoo.ru/
7t4181ce

bubaunoreka [IOK
https://m.edsoo.ru/
714181ce




66

M3MEHEHUH TOKA uepes
HEE.

Hccaenosanue
WHYKIIMOHHOTO TOKA.

[TpomexyTo 1 . Kontposnbnas padota - 1
gHas
arTecTanus.
Bcero 68 14,5 4
9 knacc
Tema Konunuec | Bociurare/ibHbIH MOTEHIHAAJ Hcnoab3oBanue Kou-Bo Kou-Bo DJIeKTPOHHbIE
TBO ypoka o0opynoBanus «Touka (uudposbie)
pyA Jadopar | KOHTPOJIbH bp
pocTa» oOpa3oBarTeJibH
4acoB OPHBIX bIX
ble pecypchl
padot pador
MexaHuyeck 40 — YCTAHOBJICHHE JTOBEPHUTEIIbHBIX JIBr>KeHue 110 HAKIIOHHOU 7 2 bubnuoreka
H€ SIBJICHTUS OTHOIIICHUH MEXIYy YUYUTEIEM U IUIOCKOCTH [HOK
o0yJaronumMucs, - 5 https://m.edsoo.r
CIIOCOOCTBYIOIIUX TO3HUTUBHOMY CKOpCHHE OLBCKTA, w/7f41a4a6
BOCIIPUSITHIO  O0YYarOIIAMUCS TPUBS3AHHOTO K IDY3Y,
Tpe6GoBaHui M MpockO yumrens, | CBOOOIHO NAsAIOIIEr0 BHU3.
TIPUBIICICHHIIO  UX  BHUMAHHA K HccnenoBanne yckopeHHs bubnuorexa
o0cyxaaemMon Ha ypoKe .
Tena, IBUKUMOTO IIPYKUHON [HOK
nH(pOpMAIINK, AKTUBU3ALUU WX
. OT JKE€CTKOCTH NPY>KUHBI U https://m.edsoo.r
MO3HABATENILHOM 1eATeIbHOCTH;
VIUTUHEHUS. u/7f41a4a6
— moOyxaeHue O0O0yJaroIuxCst
cobmro1aTh Ha ypoke
OO0IIenPUHSTHIE HOPMBI
MTOBEJICHHUS, MTPaBUIIa OOIIEHUS CO bubnnoreka
cTapmiuMu  (TIeJaroruuecKuMu LHOK

pabOTHUKAMHU) W CBEPCTHUKAMH

https://m.edsoo.r




(oOyuarommumucs), TIPUHITAIIBI u/7f41a4a6
y4eOHOM JTUCIUTLITUHBI u
caMOOpraHu3aIuH;

Mexannueck 15 — YCTAaHOBJICHUE [OBEPUTENBHBIX | lccnenoBanue 3aBUCUMOCTH bubnmuoreka
ue OTHOIICHUH MEXIy YYHUTEIeM H KoJIeOaHUH TIPYKUHHOTO HOK
KoJIeOaHus U 00y4Jaromumucs, MasiTHUKA OT MacChl U https://m.edsoo.r
BOJIHBI. 3BYK. CHOCOOCTBYIOIMX [O3UTHBHOMY JKECTKOCTH. u/7f41a4a6

BOCTIPUSTHIO 00y4JarIUMUCS
TpeGoBaHMil U MPOCkO yumTels, I/ICCJ'ICILOB“aHI/Ie 3aBUCUMOCTHU
NPUBNICHCHMIO WX BHUMAHHA K KoJieOaHUN MaTeMaTH4eCKOTO Br6miorexa
O6CY)KI[&CMOI/I Ha YpOoKe MasiTHHUKA OT OJINHBI HUTH. I_IOK
HEpOpMaIIY, “aKTHBmaHHH ux HccnenoBanue 3aTyxaronmx https://m.edsoo.r
MO3HABATENILHOM 1eATeIbHOCTH; >
_  mobymnemme oByuarmmEXCA KOJICOAHU. u/7t41a4a6
co0iroaaTh Ha ypoke
OOIIeNPUHSATHIE HOPMBI
MOBE/ICHHUS, MTpaBUIIa OOILIEHUS CO
cTapmmMu  (TIeIarorH4eCKUMH
pabOTHHKAMH) W CBEPCTHUKAMH
(oOyuaromumMucsi),  TPUHIHUIIBI
yueOHOI JUCIUILTUHBI u
caMOOpraHu3aIuiy;
Dnekrpomar 6 — YCTaHOBJIEHHE JOBEpUTENbHBIX | VccnenoBanue 3aBUCUMOCTH bubnmmoreka
HUTHOE I10JIE OTHOLICHUN MEXKAY YYHMTENEM M | HMHAYKIHHA MarHHUTHOTO IIOJIS HOK
u 00yJaromumucs, OT CHJIBI TOKA, TPOTEKAIOIIIETO https://m.edsoo.r
AIIEKTPOMArH CHOCOOCTBYIOIMX [O3UTHBHOMY gyepes3 KaTyIiky. u/7t41a4a6
UTHEIE BOCTIPUSTHIO 00yJarIUMUCS
BOJHEL TpeGoBaHMH 1 1pock0 yumTens, | VICCTENOBAHHE 3aBUCHMOCTH

MIPUBJICYCHUIO WX BHUMaHUS K
o0cyxnaeMoin Ha ypoke
WHPOpPMALINU, AaKTUBU3ALUU WX
MIO3HABATEJILHOMN NEATEIbHOCTH;

UHTYKIIUM MAarHUTHOTO T10JIst
OT KOJINYECTBA BUTKOB B
KaTyLIKE.

Uccnenosanue




— moOyxaeHue O0O0yJarommxcs
cobmro1aTh Ha ypoKe
OOIIenPUHSTHIE HOPMBI
MOBEICHHS, TTPaBHIIa OOIIEHHS CO
cTapmiuMu  (TeJaroruuecKuMu
pabOTHUKAMU) W CBEPCTHUKAMH

(oOyuarommmucs),  TPUHIUIIBI
yueOHOM JIMCIUTLTHHBI u
CaMOOpraHU3allNy;

— TpUMEHEHHE Ha  YpOKe
MHTEPaKTUBHBIX (HOopM paboOThI C
00yJaroIuMUCS:

HUHTCJUICKTYAJIbHBIX urp,
CTUMYJTUPYIOIINX

MO3HAaBATCJIbHYIO MOTHBAIIUIO
oOydJaronmxcs; TPYIITOBOM

paboTbl miam paboThl B THapax,
KOTOpBIE yd4aT OOydYaromumxcs
KOMaHHOH pabote u
B3aUMOJCHCTBUIO C  JIPYTUMH
00y4aroIuMucs;

HHAYKOUOHHOT'O TOKA.

HccnenoBanne nelicteuii
MarHuTHOT'O HOJA Ha
MPOBOJHUK C TOKOM.

HaOmronesne MarauTHOTO
TIOJIsL KaTYIIK!
WHIYKTUBHOCTHU C TOKOM TPH
INIaBHOM NU3MCHCHUU TOKaA
yepes Hee.

HabmroneHre MarHuTHOTO
TIOJIST KATYIIKU
HHIYKTHBHOCTH C TOKOM CO
CTaIbHBIM CEPACYHUKOM U 0e3
HETO MPH TUIABHOM U3MCHEHUU
TOKa 4yepes Hee.

Habnronenue siBiieHUst
TpaHchopMaIy NepeMEeHHOTO
HAIIPSDKEHUS B PEXKUME
MOHMKAIOIIETO
aBToTpancdopmaropa.

CBeTOBEIE
SIBJICHUS

15

—  TpuBICYEHHUE  BHUMAHHUSA
oOydaromuxcsi K ILI€HHOCTHOMY
acleKTy M3y4aeMBIX Ha YPOKax

ﬂBJ’ICHI/IffI, opraHmauI/m nx
paboThI C MONy4aeMOi Ha ypOKe
COIIHAJILHO 3HAYUMOU

nH(popMaliel — HHUIIMHPOBAHUE
ee OOCYXXJIEeHHUsI, BBICKA3bIBAHUS
00y4JaroIMMHUCS CBOEr0 MHEHHUS
10 €€ TIOBOJY, BEIPAOOTKH CBOETO

Bubanoreka
LHOK
https://m.edsoo.r
u/7f41a4a6

bubnuoreka
LIOK
https://m.edsoo.r




K HEell OTHOIIICHHS;
— IPUMEHEHHUE Ha YPOKe
MHTEPaKTUBHBIX ()OpM pabOTHI €

u/7f41a4a6

00y4aroMUMHCS: Br6mioTexa,
WHTEIICKTYaTbHBIX UTD, [IOK
CTAMYTHUPYIOIIHNX https://m.edsoo.r
MO3HABATEIHFHYI0 MOTUBAITUIO u/7f4124a6
00yJarmmxcs; TpynroBOM
paboThl uiau paboThl B mapax,
KOTOpbIE y4aT 00y4arouxcs
KOMaHJIHOH paboTe u
B3aMMOJICUCTBHUIO C APYyTUMU
00yYarOIIMMHCS;
KBanToBbIC 17 - MIPUBJICUCHHE BHUMAaHMUS bubnuroreka
SIBIICHUS oOydJaromuxcsi K I[IEHHOCTHOMY [TOK
aCIIeKTy H3y4YaeMbIX Ha YypoKax https://m.edsoo.r
SIBJICHUH, OpraHHU3aIHS ux uw/7f41a4a6
paboThl C MOJy4aeMoOll Ha ypoKe
COLMaIbHO 3HAYUMOM
nH(popMaluel — HHUIIMUPOBAHUE Bubmorexa
ee O00CYXKJeHHUs, BBICKA3bIBAHUS [IOK
00y4arolMMUCSI CBOEr0 MHEHHUS )
0 €€ TIOBOAY, BEIPAOOTKH CBOETO hitps://m.edsoo.r
K HEell OTHOIIICHHS; u/7f41a4a6
— IPUMEHEHUE Ha YPOKE
WHTEPaKTUBHBIX (hOPM pabOTHI C
00y YaroIIMHUCS: bubnmorexa
UHTEIUJICKTYaIbHBIX UTD, LHOK
CTUMYIIUPYIOIIUX httpSI/ /m.edsoo.r
[M03HABaTEIbHYI0 MOTHBAIIUIO u/7f41a4a6

00yYaroIuXxcsi; IrpymnInoBon
paboThI Wi paboTHI B TIapax,
KOTOpBIC y4aT 00y4arouxcst
KOMaHJIHOH paboTe u




B3aUMOJICUCTBUIO C APYTUMH
00yJaroImuMHCs;

— BKJIFOUEHHUE B YPOK UTPOBBIX
($hopm, KOTOpBIE TTOMOTAIOT
MOJIIEP>KATh MOTUBAIMIO
00yJaromuxcs K MoIy4YeHHIO
3HAHMH, HaJIa)KUBaHUIO
MO3UTUBHBIX MEKINYHOCTHBIX
OTHOIIIEHUH B KJlacce.

[ToBTOpEeHue 9 -2 bubnuoreka
u [HOK
00o001ieHue https://m.edsoo.r
conepKaHus u/7f41a4a6
Kypca
¢bu3uku 3a 7-
9 kiacc.

Bcero 102 27




