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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo yuebHomy mpenmery «Dusuka» st 7-9 KimaccoB
(npenmeTHas obnacth « ECTeCTBEHHOHAYUYHbIE MPEMETHD») COCTABIEHA HA OCHOBE
TpeOoBaHuii K pe3ysibTaTaM OCBOECHHS OCHOBHOW 00pa30BaTENIbHOW MPOTPaMMBbI
OCHOBHOrOo  oOmero  oOpazoBanus ~ dDenepanbHOro  rocyJapCTBEHHOTO
00pa30BaTeIbHOrO CTaHAapTa OCHOBHOI'O OOIIEro 00pa3oBaHUs, YTBEPKIAECHHOIO
npukazoM Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, ®enepanpHOun
o0pa3zoBaTeIbHON MPOTrpaMMbl OCHOBHOTO oOImiero oOpasoBanusi, denepanbHOU
paboueil mporpaMmel o yueOHOMY npeameTy «Pu3nkay, a Takke OpUEHTUPOBAHA
Ha LeJeBble NPUOPUTETHI, copmyiupoBanHbie B DenepanbHOl paboueit
IpPOrpaMMe BOCIIUTAHHUS.

[leneBBIM MPUOPUTETOM BOCHUTATENBHOW pabOThl BsATCKOW TymaHuTapHOU
TUMHA3UM  SIBJSIETCSL  CO3/IaHUE  ONArOmpHsTHBIX  YCIOBUH Ui YCBOCHHS
IIKOJIbHUKAMU COLIMAJIbHO 3HAYMMbIX 3HAHUM — 3HAHUKA OCHOBHBIX HOPM U
Tpaauluii TOro oOIecTBa, B KOTOPOM OHHU JKMBYT. B pamkax ypoka ¢usuku
JOCTHKEHUE ITOCTaBICHHON LIEJIM BOCIIUTAHUS PEAIU3YETCS YEPE3:

- HCIIOJIb30BAHME BOCIUTATENIBHBIX BO3MOXKHOCTEH coAepKaHHs Yy4eOHOTO
peaMeTa: IEMOHCTPALUIO IPUMEPOB OTBETCTBEHHOI'O, IPAXKIAHCKOTO TIOBEICHMS,
IPOSIBJICHUS] YEJIOBEKOIIOOMS U J0OPOCEPIEYHOCTH; MOJ00P COOTBETCTBYIOLIMX
TEKCTOB JUI UTE€HUS, 3a/1a4 JUIsl pellieHus], IPOOIEMHBIX CUTYalUul ISt 00CYKIEHUS
B KJIACCE;

- IPUBJICYCHNE BHUMAHHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTY M3y4aeMbIX
Ha ypoKax SIBJICHM, OpraHu3anus ux paboThl ¢ MOJIy4aeMOil Ha YpOKE COLUAIbHO
3HaYUMOW HHpoOpManUell — HMHULHUHUPOBAHHUE €€ OOCYXKJIEHUS, BbICKAa3bIBAHUS
y4alMMKCsI CBOETO MHEHUS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEW OTHOIICHHUS;

- YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOIICHUH MEXIy YUYUTEIEM M €ro
YYEHUKAaMH,  CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY  BOCHPHSTHIO  YYalIUMHUCS
TpeOOBaHMI U MPOCHO yduTessl, IPUBJICYEHUIO X BHUMaHUsA K 0OCyKJaeMol Ha
ypoke MH(pOpMaI1K, aKTUBU3ALUN UX TI03HABATEIBLHOM €A TEIbHOCTH;

- TOOYXKJEHHE IIKOJBbHUKOB COOJIIO/IaTh Ha YPOKE OOILEHPHUHSITHIE HOPMBbI
IOBEJICHUS, IpaBWia OOIIEHUS CO CTAapIIUMU (YYHUTEISIMH) M CBEPCTHUKAMHU
(LIKOJIBHUKAMM ), TPUHLIMUIIBI Y4EOHOM TUCIUIUIMHBI M CAMOOPIaHU3alliY;

- MPYMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOpM paldOThl ydaluxcs, Hauboee
3¢ ()EeKTUBHBIX HA Pa3HbIX CTYNEHSAX 00pa30BaHuUs;

- BKJIFOUEHHUE B YPOK 3JIEMEHTOB IIPOEKTHO-UCCIIE0BATENIbCKOM AESITEIbHOCTH,
YTO JAaeT UIKOJIbHUKAM BO3MOXKHOCTh NPUOOPECTH HABBIK CAMOCTOSITEIBHOTO
pEelIeHUs] TEOPETUYECKOM MpoOIeMbl, HaBbIK TE€HEPUPOBaHUS U OQOPMIICHUSA
COOCTBEHHBIX HJEH, HABBIK MMYOJWYHOTO BBICTYIUICHUS TMEpel ayAuTOpHei,

nokymerAPEXMEHIHPRRRASHA H/@BCTanBaHNs CBOEH TOYKHU 3PEHHUS.
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BocnuteiBatomuii MOTEHIIMAN ypoKa (U3UKK pealu3yercs d4epe3 moadop
BOCIIUTBIBAIOIIETO COJCPKAHUS MaTepuaia, B OCHOBE KOTOPOTO JiexaT 0a30BbIC
HallMOHAJIbHbIE  LEHHOCTH: IIaTPUOTU3M, COLMAJIbHAsL  COJMIAPHOCTb,
FPaXXJAHCTBEHHOCTb, CEMbS, TPYA M TBOPYECTBO, HayKa, TPAJAULUOHHBIC
POCCHICKHUE PEIUTUH, UCKYCCTBO U JIMTEPATYpPa, IPUPOJIA, YETIOBEUECTBO.

OBIIAS XAPAKTEPUCTUKA YYUEBHOTI'O ITPEJIMETA
«DODUBUKA»

®dusuka ABISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Onosiorueii, acTpoHoMHuer 1 Pu3nIecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEeAOoCTaBisieT Haubosee siCHbIe
oOpasibl MPUMEHEHUs HAyYHOr0 METOJa MO3HAHHUA, TO €CTh Crocoba MOJydeHHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 riaaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType oOIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOW TI'PaMOTHOCTH M
UHTEpEeca K HayKe y 00y4aroluxcsl.

WU3yyenne ¢Qusukn Ha 0a30BOM YpPOBHE MPEIIOJAraeT OBJAJCHHUE
CIEIYIOUMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHSTH SBJICHUS;

e OLIEHMBATH U MOHUMATh OCOOEHHOCTH HaAYYHOT'O HCCIIEIOBAHUS;

e UWHTEPOPETHUPOBATH  JIAHHBIE U MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeabCTBA U1 MMOJTYyYEHUs] BBIBOJOB.

enu wusyueHuss PuU3NKK HA YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUSA
omnpeneneHsl B Konuenmuum mnpenogaBanust ydeOHoro mnpeamera «®DPu3nka» B
oOpa3oBareibHbIX opraHu3anusax Poccuiickoii  @epepauuu, pean3yrOMIHUX
OCHOBHBIE  0O0IIE00pa30BaTENIbHBIE MPOrPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnernn MunuctepcTBa npocsenieHust Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadbps 2019 r. Ne [1IK-4BH).

HOEJN U3YYEHUA YYEBHOI'O ITPEIMETA «®U3UKA»

Heau uzyyenus ¢pusuku:

e TMpuOOpEeTEeHHWE HHTEepPecCa U CTPEMJICHUS OOYYaIOmUXCS K HAy4dHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;
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e pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB
CTpOeHUs MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopmMupoBaHHe MNPEACTABICHUN O PO (PUBMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oymymiei
npodeccroHanbHON AESTENbHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOArOTOBKA K
JalbHeieMy oOy4eHHIO B ’TOM HalpaBlIeHUH.

JlocTikeHue 3TUX LeJed mporpamMmbl 1o (UM3MKE Ha YPOBHE OCHOBHOTO

oOurero o0pazoBaHusi 00ECIICYMBACTCS PEIICHUEM CIIETYIOIINX 3a4aY:

e TMpuOOpeTEeHHWE 3HAHUKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e TMpUOOpETEHUE YMEHHUH OMUCHIBATH U OOBACHITH (PU3NUYECKUE SIBJICHUS C
UCII0JIb30BAaHUEM OJYYEHHBIX 3HAHU;

e OCBOCHHME METOJAOB pEUIEHUS MNPOCTEUINIMX PACYETHBIX 3adady C
UCII0JIb30BAaHUEM buznueckux MoJIeNieH, TBOPUYECKHUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHUN HAOJIOAATH MPUPOJHBIC SBJICHUS U BBIOJIHATH ONBITHI,
nabopatopHble  pabOThl M HKCHEPUMEHTAJIbHBIC HCCIIEAOBAaHUS C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOThl ¢ MH(pOpMaLUEH (PUINYECKOTO COAepKaHUs,
BKJIIOYAsi HTHPOPMALIUIO O COBPEMEHHBIX JOCTHKEHMSIX (DU3UKH, aHATU3 U
KPUTUYECKOE OLICHMBaHUE MH(POPMALINH;

e 3HAKOMCTBO cO chepamu podheCCHOHAIBHOUN JNeATeNbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3UUYECKOM HAyKH.

MECTO YYEBHOI'O IIPEJJMETA «®U3UKA»
B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO yueOHBIM mpenmer «DPu3nka» BXOAUT B
npeaMeTHyro  obnmacte  «EcTecTBeHHOHay4yHBIE  TNPEAMETHY) W SBISETCSA
o0s3aTeNbHBIM 71 M3ydeHus. Ha n3yuenue ¢usuku (6a30BbIi YpOBEHD) HA YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusa oTBoautcsa 238 yacoB: B 7 kinacce — 68 dacoB (2
yaca B HEJIeNI0), B 8 Kilacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3
yaca B HEJIEII0).
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COJEPKAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAKOIIEr0 MUPA.

@dusznka — Hayka o mpupone. SBneHus npuponbl. PU3HYECKHE SBICHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Dusznyeckue
npubopsl. [Torpemuocts n3mepennii. MexxayHapoHas CUCTEMA €/IMHULL.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcTecTBEeHHO-HAYUYHBII METOJl IMO3HAHUS: HAOJIOJECHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBHKEHUE THIOTE3, SKCTIEPUMEHT MO POBEPKE TUMOTE3, 00BSICHEHNE
Habmoqaemoro sipneHus. Onucanve GU3NYECKUX SIBICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Jemoncmpavuu.

1. MexaHuyeckue, TEIUIOBbIE, JIIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIE
SIBJICHUS.

2. @uznyeckue NpuOOpHl U MpOoIeaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopmuwvie padbomul u onvimel.

1. Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. M3mepeHue pacCTOSAHUMN.

3. U3mepenne oObEMa KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepOB MaJIbIX TEN.

5. M3mepenue Ttemmeparypbl IOPU MOMOLIM >KHAKOCTHOIO TEPMOMETpPA U
JaTYMKa TeMIEPaTyphI.

6. IIpoBeneHue wnccieoBaHUs MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
HIapuKa, MyImeHHOTO FOPU30HTAIIbHO, TeM OO0JIbIle, YeM OOoJIbIlle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUsI 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrkenne dactul BemecTtBa. CBsI3b CKOPOCTH JBUKEHHSI YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE ra30B, KUJIKOCTEW W TBEPIBIX
(KpUCTAIIMYEeCKUX) Tell. B3auMoCBs3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHbIM cTpoeHueM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmogenune OpOyHOBCKOTO IBHXKECHHUS.

nokymenT noandean SAAQBINSIE I D Dy3un.
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3. HaGmronenme  siBjaeHUi,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. OueHka J[uaMeTrpa aroMa METOAOM psaAnoB (C  HUCIOJIb30BaHUEM

dbotorpaduwuii).
2. OmbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IB:KeHHe U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPHU HEPABHOMEPHOM JBMKEHUU. Pacuér mytu u
BPEMEHH JIBH>KECHUSI.
SIBnenue uHepuMU. 3aKOH HHEpUUHU. B3anMojeilcTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JIBIKEHMsI Teld. Macca kak Mepa HMHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BelIEeCTBA.
Cuna xak xapakTepHCTHKa B3auMOJeHCTBUA Ten. Cuiia ynpyrocTd U 3aKOH
I'yka. U3mepenne cuibl ¢ TOMOLIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS U CUJia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsMoW. PaBHOonelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUpoe U TEXHUKE.
Jlemoncmpauuu.
1. HabGmropeHne MexaHMYeCKOro JBHKEHHUS TeJa.
2. U3mepenne ckOpoCTH NPSIMOIUHENHOTO ABUKEHUS.
3. HaOnronenue siBjaeHUs HHEPLIMH.
4. HaOmroneHne n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MacC MO B3aUMOJICVCTBUIO TEIL.
6. CrioxxeHue cuj, HalpaBJICHHBIX MO OJTHON MPSIMOIA.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IlIapUKa B KUIKOCTH,
MO/IENIN AIEKTPUIECKOTO aBTOMOOWIIS M TaK Janee).

2. OmpepeneHne CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WM IapuKa TI0
HaKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmarvn)
NPY>KUHBI OT TPUIOKEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, ] KHAKOCTEN 1 ra3oB.
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Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MAaIIHbl. 3aBUCUMOCTb JaBJICHHUS >KUJIKOCTH OT TiyOuHBI. [mMapoctaruueckwuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBHUCUMOCTb JAaBJICHUS ra3a OT TEMIIEPATYypPHhI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena

ok wnE

U IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAKMBAIOIIEH CUJIBI BECY BBITECHEHHOMN KUIKOCTH.

Y ciioBue naBaHus TEJl: INIABAHUE WM OTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHHUS IUIOTHOCTEH Tejla U JKUIKOCTH.

o N

Jlabopamopuwvie padbomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOMU B
KUJKOCTh YaCTH TEJa.

2. OnpeneneHue BBITAJIKUBAIONICH CUJIBI, JICHCTBYIOIIEH Ha  Telo,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH CHUJIBI, ACHCTBYIOIICH HA TEIIO
B KUJKOCTH, OT MacChl Tena.

4. OnbITel, JAEMOHCTPUPYIOIIKME 3aBHCHMOCTH BBITAJIKUBAIOLIEH CHIIBI,
JICHUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUKOCTh
YacTH TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea 5. Pa6ora u MOIIHOCTB. DHEpPTHs.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio

paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€
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npaBmwio» Mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa 110

TOPU30HTAIBHON OBEPXHOCTH.

2. UccnenoBanue ycaoBUil paBHOBECHS pblyara.

N3mepenune K111 HaKJIIOHHOM MIJIOCKOCTH.

w

4, HSY‘I@HI/IC 3aKOHa COXpaHCHUIA MEXaHUYECKOM 9HCPIruu.

8 KIIACC

Pa3zgeua 6. TenuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThl, MNOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogaenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUU BEIIECTBA.
Kpucrammueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYJISIPHO--KHHETUYECKON TEOPHH.
CmaunBaHuE U KalWJUISIPHBIE SIBJICHUS. TEnIoBOe pacCllMpEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOIO JIBUKEHUS
yacTull. BuytpeHHss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH >SHEpruu:
TeIUIoNepeaaya U CoBepileHrne padoTel. Buabl Temonepeiayu: TEMIONPOBOAHOCTD,
KOHBEKIIHUS, U3JIyUYCHHUE.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHHE TerjioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIIOTa IUIABJICHUS.
[TapooOpazoBanue u xonxaencamus. Mcmapenwme. Kunenume. VpenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JABIICHUSL.

BnaxxnocTte BO3ayXa.

DHeprus TOIMBa. Y IelibHas TEIJI0Ta CrOPaHUs.

[Mpunnuner pabotel TemmoBeix Aurareneir KIIJ[ temmoBoro msuraresns.
TermioBble ABUTATENIN U 3aIIUTAa OKPYKAKOIIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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Habmonenre 6poyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

Habmronenne siBeHnii cMauMBaHUs M KaIMMJUISIPHBIX SIBIICHUH.
Habmroienre TerioBoro pacimmpeHus Tel.

N3meHenne namieHus ra3a NMpyd U3MEHEHHMH 00bEMa W HAarpeBaHUHU WJIU

NS S

OXJIaXKJICHUH.
[IpaBuiia u3mMepeHust TemnepaTypsl.
Buap!l Teronepenaum.
OxJaxaeHue Ipu COBEpPIICHUU pabOTHI.
. HarpeBanue npu coBepiiieHuM padOThl BHEITHUMU CUJIAMHU.
10 CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
11.HaOmronenne KUIeHus.
12.HabmnroieHre moCTOSTHCTBA TeMIIEpaTyphl IIPH TIJIaBJICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEN.
Jlabopamopuwvie pabomul u onvimol.
1. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJICKYJIIPHOTO MPUTSHKEHUS.
2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.
4. OmnpenesieHUe AaBICHUS BO3yXa B OaJJIOHE IIMpPHUIIA.
5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIABJICHHS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUs UIN OXJIAXKICHHUS.
6. [IpoBepka runmoTe3sl TMHEHHOW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HabGmogeHue W3MEHEHUsI BHYTpPEHHEW OSHEpPruM Teiaa B PeE3yjibTaTe
Teryionepeaadyu ¥ padboThl BHEITHUX CHUII.
8. UccnenoBanue sBiICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJBI.
9. OmpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  TIpH
TEMII000MEHE C HarpeThIM METAJUTHYECCKUM ITUITHHIPOM.
10.Ompenenenre yaenbHON TETUIOEMKOCTH BEIIECTBA.
11.UccnenoBanue mpoiiecca UCIapeHusl.
12.0Omnpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.
13.0Omnpenenenre yaenbpHON TETUIOTHI IJIABJICHUS JIbA.
Paznea 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS.
OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzanmoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIAMU).

© oo No
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Onektpudeckoe mnoje. Hanpsok€HHOCTh ayiekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINU IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUAN 3apsl.
Crpoenune aroma. [IIpOBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DIJIEKTPUUYECKOTO TOKa.
Hcrounuku mOCTOSHHOrO ToKa. JIeWCTBUS 3IEKTPUYECKOr0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpudeckass uenb. Cwia  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBieHrnEe NMPOBOJHUKA. Y IEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

Pabora u MoOHIHOCTH »dJeKTpuyYeckoro Toka. 3akoH JDxoymns—Jlenna.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MAarHUTHI. B3auMOI€CTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe
nmoje. MarauTHoe mojie 3eMJIM M €ro 3HaueHue Mg Ku3HM Ha 3emuie. OIBIT
Opcrena. MarouTHOE MOJI€ IEKTPUYECKOro ToKa. [I[puMeHeHune 351eKTpOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSSHHOTO  TOKa. MCrnonb30BaHWE AIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apanes. fABnenue anekTpomMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPI'UHU.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpauuu.

DIIeKTpU3aLHus TEN.

JIBa pojia 3IEKTPUYECKUX 3aps 0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AEUCTBUE HIIEKTPOCKOMNA.
DnekTpocTaTuyecKass MHAYKIIMS.

3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKY U AUDIIEKTPUKH.

MoienmupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.

. JlerCTBHS 3IEKTPUYECKOrO TOKA.

10 DIIEKTPUYECKUN TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.V3mepeHne Cuiibl TOKa aMIIepMETPOM.

13.3mepenune 37IeKTPUIECKOTO HAPSHDKEHHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHUI.
15.B3anMoieiicTBHE TIOCTOSHHBIX MAarHUTOB.

©ooNo Ok WNE

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 05.11.24 10:24 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




16.MoaenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHHS TIOJF0COB MarHUTA.

17.MoaenupoBaHru€ MAarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18.0OmmIT DpcTena.

19.MaruuTHOE 1oJjie TOKa. DJICKTPOMArHHT.

20./leiicTBME MarHUTHOTO IOJISI HAa MPOBOJIHUK C TOKOM.

21.25eKTpoABUTATEINb TOCTOSIHHOTO TOKA.

22 .UccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIUU.

23.0mnbiThl Dapaes.

24.3aBUCUMOCTh HANpaBl€HUsS HMHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

25.2JIeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimel.

1. OnpiThl 1O HAOMIOACHUIO DJIEKTpU3AIMU Tel WHAYKIMEH U TpHu

CONPUKOCHOBEHHH.

HccnenoBanne HAEUCTBUSA DJICKTPUUECKOTO TIOJISI HA TPOBOAHUKUA U

JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUUECKOMN 1IETH TOCTOSIHHOTO TOKaA.

N3mepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHUe HAMPSIKEHUS.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO Yepe3 pPEe3UcTop, OT

CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUSI Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOMAAU TONEPEYHOTO
CEUYEeHHUS U MaTepHaa.

8. IlpoBepka mpaBwia CIIOKCHUS HAMPSOKCHUA TIPH IOCIEIOBATEIIHHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia IS CHJIBI TOKa MPHU MapaUICTLHOM COCIUHCHHUH
PE3UCTOPOB.

10.Ompenenenne pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11.OnpeneneHre MOIIHOCTA 3JEKTPUYECKOTO TOKA, BBIJAEISEMONM Ha
pe3ucTope.

12.VccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKCHUS HA HEH.

13.0Omnpenenenune KI1J] narpeBaTens.

14.VccnenoBanrie MarHUTHOTO B3aUMO/JICHCTBUS MOCTOSIHHBIX MarHUTOB.

15.M3y4yeHnne MarHuTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHNUN
U pa3JIeJICHUH.

16.UccnenoBanue neHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

N
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17.0nbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA U HANPaBJIEHUs TOKA B KaTYIIIKE.

18.M3yuyenue neicTBUSI MAarHUTHOTO OIS HA IPOBOJAHHUK C TOKOM.

19.KoHcTpyupoBanue u u3y4eHue padoThl JJIEKTPOIBUTATENS.

20.U3mepenne KITJI anekTpoaBUraTebHON yCTAaHOBKH.

21.0mbITBI TIO MCCJIEIOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW WHIYKIIUU:
UCCJIEIOBAHUE W3MEHEHUW 3HAYEHUs M HAMpaBlIeHUS WHAYKIIMOHHOTO
TOKa.

9 KIIACC

Pa3znen 8. Mexannueckue siBJEHUS.

Mexannueckoe JBWKEHME. MarepruanbHas Touka. (Cucrtema oOTCUéra.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JABWKEHMS. PaBHOMEpHOE NPSMOIMHEWHOE
nBrkeHne. HepaBHOMepHOE npsMoinHETHOE ABMkeHHe. CpeaHsast 1 MTHOBEHHas
CKOpOCTb TeJa IPU HEPAaBHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMoiiMHElHOe JBuKeHue. CBOOOIHOE
nageHue. OnbITel ['anumes.

PaBHOMepHOE nBMXkEHUE MO OKpyKHOCTU. Ilepumon u ydacrota oOparieHus.
JluneriHasa u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroroHa. Bropon 3akoH HerotoHa. Tpernii 3akoH HeroTona.
[IpyHIMD CyneprIo3UIUK CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujla TPEHUS CKOJIbKEHUS, CUla
TPEHUS MOKOSI, IPYTHUE BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIrO
nageHus. J[Bmxkenne mianetr Bokpyr Comnua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCONIIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJA € 3aKPETUIEHHOM OChIO BpauieHust. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc tena. M3smMenenne umnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTuBHOE IBMKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWi TSKECTH, YHPYTOCTH,
TpeHus. CBs3b dHEpruM U padboThl. [loTeHIManbHast SHEPTUs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus c:xaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHUYECKOU
JHEPI'UMu.

Hemoncmpavuu.

1. HaGmroneHne MEXaHMYECKOTO JBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.
HccnenoBanne npu3HaKoOB PAaBHOYCKOPEHHOT' O IBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO
KaOuHeTa PUBUKHU.

7. 3aBUCHMOCTH YCKOpPEHHUS Tejla OT MacChl Tejla U JEHCTBYIOIIEH Ha HEro
CHJIBL.

S

8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUM TEN.

9. N3meHeHue Beca Tea Mpu yCKOPEHHOM JBUKEHUU.

10.Ilepenaua umiynbca Npu B3aUMOICUCTBUU TEll.

11.ITpeoOpa3zoBaHus SZHEPTUU ITPU B3aUMOJICHCTBUY TEII.

12.Coxpanenuie UMIyJIbca IPU HEYIIPYTroM B3aUMOJICHCTBHH.

13.Coxpanenuie UMIysabca Ipu adCOIIOTHO YIPYTOM B3aUMOJEHCTBUY.

14 HaGnrofeHne peakTUBHOTO ABMXKEHHUS.

15.CoxpaHeHrie MEXaHUYECKOW SHEPTUU MTPU CBOOOAHOM MaJIEHUU.

16.CoxpaHeHre MEXaHUYECKOW SHEPIUH IPH JIBUKEHUHU Teja Mo/ JeHCTBUEM
IPYKUHBI.

Jlabopamopuwvie padbomul u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa W JaJIbHEHMIEro paBHOMEPHOIO
JBUKEHUS IIAPUKA WK TEJIEKKH.

2. OmpezeneHne CpeIHEH CKOPOCTH CKOJIBKECHHSI OpyCKa WM JIBHKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHne yCKOpEHHUS Tella MPH PAaBHOYCKOPEHHOM JBM)KCHHU IIO
HAKJIOHHOU IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

5. IlpoBepka TrHUMOTE3bl: €CAU MpPH PABHOYCKOPEHHOM JBM)KCHHH 0€3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIE TPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. WccnenoBaHnne 3aBUCUMOCTH CHJIBI TPEHHMSI CKOJIBKEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Ompenenenne kodpPuIeHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

9. Onpenenenue paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAIBHON MMOBEPXHOCTH.

oo
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10.Ompenenenue paboOThl CHJIIBI  yIPYrOCTH TMPU TMOAbEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.

11.3y4yenue 3akoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexannveckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanudeckue BosiHbl. (CBoHCTBa MexaHWYecKWX BOJH. [lpogonbHble U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicoTa ToHA. OTpakeHue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne kojieOaHWil Ten IIOA ACUCTBUEM CHJIBI TSDKECTH W CHIIBI
yIIPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGmroneHne BRIHYKICHHBIX KOJICOAHHU U pEe30HAHCA.

PacnpocTpanenue mpoaoIbHBIX U TIOTIEPEYHBIX BOJIH (HAa MOJICIIH ).
HaGmronerne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKYCTHYECKHMM pE30HAHC.

JIaﬁopamoprte paoomovl u onvimol.

1. Ompenenenre 4dYacTOThl M Tepuoja KoneOaHWA MaTeMaTHYECKOTO
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MasTHHKA.
2. OrmpepeneHne 4acTOTH U TIEpHoJia KoeOaHW MPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEPHOIa KOJIEOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OnbIThI, JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  IMepuojna  KojeOaHui
NPY>KUHHOTO MasTHHKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. U3mepenne yCKOpeHUs: CBOOOTHOTO MaCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Hcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. V3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBeta. 3atMenus ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHUSI CBETA.

[Ipenomnienue cBeta. 3akoH TMpeaomyieHUs cBeTa. [losiHOEe BHYTpeHHee
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop nydeit B muH3e. OnTudeckas cucrema goToarapaTra, MUKpOCKONa
u Teneckorna. ['1a3 kak onTudeckasi cucrema. bau3opykocTs U JadTbHO30PKOCTD.

Paznoxxenune Oenoro cBera B crekTp. Omnbitel HpioToHa. CrioxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

JHemoncmpayuu.

[IpssmonuHetHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHU B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

Onruyeckuil CBETOBOJ.

Xox nyueld B COOMparoNIel JIMH3e.

Xox JIyder B pacCEenBarOLIEH JINH3E.

[Tomydenune n300pakeHNid ¢ TOMOIIBIO JINH3.

. [Ipunuun nevictBus goroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10.Mopuensb rmaza.

11.PasmoxxeHne OeI0ro cBeTa B CIICKTP.

12.Tlomy4yenue 6em0T0 CBETA MPH CIOKECHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmusie padbomel u onvimel.

1. UccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
NaJICHUS.

2. V3yuenue xapakTepuCTUK H300paXeHUs MPEAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJila MPEJIOMIICHHUS CBETOBOTO Jyda OT yriia
NaJICHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. TlomyueHue N300pa’KeHUI C TOMOIIbIO COOMPAIONIEH JIMH3HI.

©oNo O WDNE
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5. Omnpenenenue (HOKYCHOrO PacCTOSTHUS U ONTHYECKON CHIIBI cOOMparoleit
JIMH3BI.

6. OmbITHI 10 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpIThl TIO BOCHPHATHIO I[BETA MPEAMETOB NPU UX HAOIIOACHUU uepe3
I[BETOBBIC (PHIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Omnwitel Peszepdopna u mumaneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornonieHue ceeta artoMmoM. KBaHTel. JInHeyaTbie CIEKTPHI.

PanuoaktuBHOCTE. Anba-, 6eTa- U ramma-usinydenus. CTpoeHrne aTOMHOTO
anpa. HyknonHas wmoxens artomHoro snpa. M3orombel. PannoakTuBHbIE
npeBpaunieHusd. [lepuoa nomypacnaga aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DOHeprusi CBA3M aTOMHbIX sjiep. CBA3b Macchl M dHepruu. Peaknuu cuHTE3a U
nenenus aaep. Ucrounuku sueprun CoiHIa U 3BE3I.

SnepHas osHepretuka. JeMCTBHS pagUOAKTUBHBIX H3JIy4YCHUN HaA HKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3y4EHHUs U MOTJIOMICHHUS.

CreKTpbl pa3IMyYHbIX Ta30B.

CnekTp Bogopo/a.

HaGmronenue TpekoB B kamepe Bunbcona.

Pabota cuérunka HOHU3UPYIOIINX U3ITYUECHHUH.

Perucrpanus uznydeHus npupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTYUYEHHUS.

2. WccnenoBanne TPEKOB: HW3MEPEHUE HHEPTHUM YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. Usmepenue paanoakTuBHOTO GoOHA.

IHoBTOpHUTEILHO-00001IAXO LM MOLYJIB.

[ToBTOpUTENBEHO--0000IAIOMI MOYJIb IPEIHA3HAUEH JIJI1 CUCTEMATU3ALMH
1 000011IeHUs TPEIMETHOTO COJIEP’KAaHUS U OMBITA AEATEIbHOCTH, IPUOOPETEHHOTO
OpU U3YYEHHHM BCEro Kypca (PU3MKH, a Takke JUIsi NOATOTOBKM K OCHOBHOMY
rOCYZIapCTBEHHOMY 9K3aMEHY IO (U3UKE JIsi OO0y4JaromUXCs, BHIOPABIIMX 3TOT
y4eOHBII TpeIMeT.

[Ipu M3y4eHUM AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JesITENIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBACTCS TOCTHKEHHUE MPEIMETHBIX U
METANpeAMETHbIX  IUIAHUPYEMBIX  pEe3yNbTaTOB  0O0ydeHHs, (OpMHUpPYETCs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HMCCIEI0BaHHUS
ABJICHUN TPHUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATH (PU3HUECKUE
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SIBJICHHSI, NPUMEHSA [OJIyYEHHbIE 3HAHMWS, peWarb 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMIIMATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pa3eia peajin3yercs 3a
C4€T TOTO, UTO OOYYAIOIIMECs BBIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM TpejiaraeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacrno3HaBaTh M HAYyYHO OOBSICHSTH
dbuznueckue sIBICHUS B OKPY>KaIOIIEH MPUPOJIE U MOBCETHEBHON KU3HH,
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM
YyyCIie s IPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoJiee Ba)XXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BAHUS PAa3JIMYHbIX NCTOYHUKOB

JHEPrUU Ha OCHOBE 3aKOHA IIPEBPAILEHUsS U COXPAHEHMS BCEX U3BECTHBIX BUIOB
SHEPIUHu.
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IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuyenue (puU3MKU Ha YpOBHE OCHOBHOI'O OOHIEro 0Opa30BaHMs HANPABIECHO
Ha JOCTHMKEHHE OOYYaIOIMMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS y4eOHOIO IpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTAThl OCBOEHHUS NPOrpaMMbl MO (U3MKE Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHUsA JIOCTUTAIOTCA B €AMHCTBE Y4eOHOU W
BOCIIUTATENIbHON JIEITEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHM II€HHOCTSIMU, MPUHSATHIMH B
oOlIecTBe MpaBUJaMd U HOPMaMHU TOBEJEHUS M CHOCOOCTBYIOT MpoIleccam
CaMOTMO3HAaHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHUSA, (GOPMUPOBAHUS BHYTPEHHEM
MO3UIUN JTUYHOCTH.

B pe3ynbrare u3ydeHust GU3MKu Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs
y o0y4atoierocst 0yayT c(popMUpOBaHbI CIAEAYIOIINE JUYHOCTHBIE PE3yJIbTaThl:
NATPUOTHYECKOE BOCIIUTAHUE:

e TMPOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUIICKOM
(bu3HUeCcKOl HayKu;

e IIEHHOCTHOE OTHOIIECHHE K JOCTUKEHUSM POCCUICKUX YUEHBIX--(DU3UKOB;

rpaxJaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

* TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXJIEHUU OOLIECTBEHHO
3HAUUMBIX M O3TUYECKHX MpoOJeM, CBS3aHHBIX C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN (DU3UKHU;

* OCO3HaHUE BAXKHOCTU MOPAIbHO--3TUYECKHUX MPUHLUIIOB B IEATEIbHOCTH
Y4EHOT0;

3CTeTHYeCKOe BOCIIMTAHME!

e BOCIPUATUE 3CTETUYECKHX KAueCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO

NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
HEHHOCTH HAYYHOI'0 MO3HAHUS:

e OCO3HAHME IIEHHOCTH (U3NYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUSI  MUpPA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHWM,  BaXKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBHI;

e pa3BUTHE HAy4HOH II0003HATENBHOCTH, MHTEpECa K HCCIEA0BATEIbCKOM
NEeSTENbHOCTH;

(popMmupoBaHue KyJbTYPbI 3I0POBbSI M IMOIIUOHAIBHOTO 0JIATONOTYYHS:

e OCO3HAHME IEHHOCTU Oe30MacHOro o0pa3a XKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi O€30MacHOrO MOBEICHUS Ha
TPaHCIIOpPTE, Ha I0POTax, C JMEKTPUUECKUM U TEIJIOBBIM 000pYAOBaHUEM B
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e copMupOBaHHOCTH HaBbIKa pedieKkcuH, MpPU3HAHUE CBOETO TpaBa Ha

OIHUOKY ¥ TAKOTO K€ MpaBa y APYTroro 4eaoBeKa;
TPYAOBOE BOCIIUTAHHE:

e AKTHBHOE Yy4YaCTHE€ B PEHICHUH NPAKTUYECKUX 3a/ad (B paMKax CEMbH,
o0Opa3oBareibHON OpraHu3aluh, Tropoja, Kpas) TEXHOJIOTHYECKON U
COIIMAJIbHOW HAMpaBJICHHOCTH, TPEOYIOIUX B TOM 4YHCIEe U (U3HUUYECKUX
3HaHUM;

e HHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MpOodeccHil, CBI3aHHBIX C PUNKON;

JKOJIOTHYeCKOe BOCIIUTAHUE!

e OpHUEHTAIMs Ha NMpUMEHEHHE (U3MUECKUX 3HAHWM JUIS pelleHUs 3a7ad B
00JacTH OKpy’Karouied cpefipl, MIaHUPOBAHUS MOCTYMKOB M OLIEHKU HX
BO3MOJKHBIX TTOCJICACTBUM VISl OKPY>KAIOIIEH CPeIbl;

e OCO3HAHHUE TJI00ATBHOTO XapaKTepa DKOJOTUYECKUX MPOoOJeM U MyTel uX
peleHus;

aJjanTanus K N3MEHSIIOIUMCS YCJIOBHUSIM CONUAIBHOM M MPUPOIHOI Cpebl:

e MOTPEOHOCTH BO B3aMMOJCUCTBUM IIPU BBHIMIOJHEHUU HCCIEIOBAHUM U
MPOEKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
APYTHUX,

e TOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NEeSTeTbHOCTD;

e TMOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUW, B TOM YHCIE
dbopmynupoBaTh UJEH, MOHSTHS, TUIMOTE3bl O (PU3MYECKUX OOBEKTaX U
SIBJICHUSX;

e OCO3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
00nacTH pU3UKH;

e IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUM HOBBIX (PUIUUECKUX
3HAHUM;

e CTPEMJICHHE aHAIM3UPOBATH U BBISBIIATH B3AaUMOCBSI3U TPUPOJIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOJIh30BaHNEM (PU3NUECKUX 3HAHW;

e OILICHKAa CBOUX JICUCTBUU C Y4YE€TOM BIMSIHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIIEACTBHIMA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare nzydenus Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
y oOydaromerocss OyayT chOpPMUPOBAHBI CJeAYIOIIMe MeTamnpeIMeTHbIe
pe3yJabTaThl:  IIO3HABAaTEIbHBIC  YHUBEpPCAJbHbIC  ydeOHbIC  JCHCTBUA,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4YCOHBIC  JICWCTBHS, PETYJISTHBHBIC
YHHBEPCAJIbHBIC yUeOHBIC JICHCTBHS, COBMECTHAS ICSITCIbHOCTD.
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VY obyuaromerocst 6yayT chopMUPOBAHBI CIICAYIOMNE 0a30BbIe JOTHYECKHe
JAeHCTBUSA KAK YaCTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX JeHCTBUI:

e BBIABIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKA OOBEKTOB

(s1BIEHUN);

e YCTaHaBJIMBATH CYIIECCTBEHHBIN MPHU3HAK KIaCCU(PUKAIIUU, OCHOBAHUS JIJIs
0000IIICHUS U CpaBHEHUS,

e BBIABIIATh 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B pacCMaTPUBAEMBIX (haKTaXx,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIUXCS K (PU3NUECKUM SIBJICHUSM;

e BBIABIIATH MPUYMHHO--CIICJICTBEHHBIE CBSI3M NPHU U3YYCHUH (PU3NYECKUX
SIBIICHUN U TPOIIECCOB, JENATh BHIBObI C UCTIOIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIJIBUTaTh THUIIOTE3bl O B3aUMOCBS3SIX
(U3HYCCKUX BEJINYUH;

e CaMOCTOSITEJIbHO BBIOUPATh CIIOCOO peleHus yueOHol pusndeckoit 3a1aumn
(cpaBHEHHME HECKOJbKMX BapHaHTOB pEIlIEeHHs, BbIOOp Hauboiee
MOIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIIHHO BBIJCIICHHBIX KPUTEPHCB).

Y oOyuaromerocst  OynyT  chopmupoBaHbl  cieayomue — 0a3oBble
HCCJIeI0BaTEIbCKHE IeliCTBHSI KAK YacTh MO3HABATEJIbHBIX YHHBEPCAJIbHBIX
Y4eOHBbIX J1eHCTBU:

e HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHWS;

e TPOBOJUTH IO CAMOCTOSITEIHFHO COCTAaBICHHOMY IUTAHY OTIBIT, HECIOKHBIN
(U3HYECKUIl SKCHEPUMEHT, HEOOJBLIOE HCCIEAOBAHUE (PUINYECKOTO
SIBJICHUIS;

e OIEHWBATh HAa TPHUMEHUMOCT M  JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MIOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS WITH SKCIICPUMEHTA,

e CaMOCTOSITENILHO (HOPMYIHUPOBATH O0OOOIIEHHS U BBIBOABI MO pe3yJibTaTam
IPOBEAEHHOTO HAOMIOICHUS, ONBITA, HCCIICIOBAHMS,

e TMPOTHO3MPOBATH BO3MOXKHOE JalibHEWINEE pa3BUTHE  (PUBUUECKHUX
MIPOIIECCOB, a TAK)KE BBIIBUTAThH MPE/ITOIOKECHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

VY oOyuatomerocsi OyayT chOpMHUpPOBaHbBI CIEAYIONINE YyMeHHsl PpadoTaTh ¢
HHpopManMeii Kak 4YacThb MO3HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
AeCTBUH:

e TMPUMEHATH PA3JTUYHBIC METOIbI, HHCTPYMEHTHI U 3alPOCHI MPHU MOUCKE U
otOope wH(MOpPMAIMU WIH JAaHHBIX C YYETOM MPEAJIOKEHHOW y4ueOHOM
bu3nYecKo 3a1a4u;

e AHANM3HUPOBATH, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3IUYHBIX BUJOB U (JOPM TIPEACTABICHHUS;
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e CaMOCTOSITEJIPHO BBIOMpaTh ONTUMAJIbHYIO (GOpMY  TpEACTaBICHUS
uHoOpMallM ¥ WJUIIOCTPUPOBATh peEIIaeMble 3a/ladyd  HECIIOKHBIMH
CcXeMamHu, IrarpaMMmamMu, HHOU rpa@uKoi 1 MX KOMOWHAIIUSAMH.

VY obyuaromerocs OyayT c(opMHPOBAHBI CICIYIONINEC YMEHUS O0IIEHHsI KaK

YacTh KOMMYHUKATUBHBIX YHHMBEPCAJIBHBIX YUYeOHBIX 1eHCTBUI:

e B XOJle OOCYXICHHS Y4eOHOTrO MarepHuayia, pe3yJbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIaeMON TEMbI U
BBICKA3bIBaTh HWJCH, HAIICJICHHBIC Ha PEIICHUE 3a/Ja4d W TOJIEp’KaHue
OJ1aro)xenaTeIbHOCTH OOIICHHUS;

e COTIOCTABJISITh CBOM CYXKJCHHUS C CYXKJICHUSIMH JPYTUX YUACTHUKOB JTHAIIOTA,
OOHaAPYXMBATh Pa3IUIHME U CXOACTBO TIO3UIIHIA;

e BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMCHHBIX TEKCTaX;

e IYyOJUYHO MPEJCTABIATh PE3YJbTATHI BHITIOJHEHHOTO (PU3MYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

e TOHWMATh U MCIIOJIH30BATh MPEUMYIIICCTBA KOMAaHTHOW ¥ MHIANBUIYaTbHON
paboThI MpU PEIIEHUH KOHKPETHOU (Pr3ndecKoi mpoOiembl;

e TPUHUMATH IIEJIM COBMECTHOM JICITEIILHOCTH, OPTaHU30BBIBATH ACHCTBUS 110
e€ JOCTIKEHHUIO: PAcTIpeIeATh PO, 00CYKIaTh MPOILECCH U Pe3yIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAsT KAYeCTBEHHOTO pe3yiIbTaTa o
CBOEMY HAMPABIICHUIO U KOOPJIUHUPYSI CBOHM JACHCTBUS C IPYTUMHU WICHAMH
KOMAaH/IbI,

e OIIEHWBATh KA4eCTBO CBOETO BKJaJa B OOMIMK TPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEILHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHSI.

Y oOyuaromerocs  OyayT  chOpPMHUPOBAHBI  CIEAYIONIME  YMEHMS
CAMOOPTaHU3AIUM KAaK YACTH PEeryjsTHBHBIX YHHUBEPCAJbHBIX Y4YeOHBIX
AeCTBUH:

e BBISBIIATH IPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYaIHUSIX, TPEOYIOIIHX IS

pereHus: GU3NIeCKuX 3HAaHUMH;

e OPUCHTHPOBATHCS B  PA3IWYHBIX MOJAXOJAX TMPHUHATHS  pEIICHUN
(MHIUBUAYATbHOE, TPUHATHE PEIICHUS B TPYIIE, NPUHSATHE PEIICHHUMA
rpynmnoiu);

e CaMOCTOSITEIIPHO COCTABJISITh AJITOPUTM pelieHHus (PU3NIECKOM 3a1aun Uin
IIaHa WMCCIIENOBAaHUA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHUN;

e JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Y  oOyuaromerocs  Oyayr  chOpPMHUPOBaHBl  CISAYIOIIHE  YMEHHS

CAMOKOHTPOJISl, SMOLUMOHAJIBHOT0 HHTEJIEKTA KAK 4YacTH PeryJsiTHBHbBIX
YHHMBEPCAJIbHBIX YUeOHBbIX JeiCTBHIA:
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e JIaBaTh AJICKBATHYIO OLICHKY CUTYallMU U NPELIaraTh IJIaH €€ U3MEHECHUS,

e OOBSCHATH TPUYUHBI  JOCTHXKEHUS (HEJOCTIDKEHMS) PE3yJIbTaTOB
JeSITEIbHOCTHU, JJaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHBBHI B JESATEIHHOCTH (B TOM YHCIIE€ B XOJ BBIOJTHEHUS
¢u3MuecKoro WMCCleNOBaHUA WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHMUBIIMXCS CHUTYallUil, YCTAHOBJICHHBIX OIIHOOK,
BO3ZHUKIIUX TPYJIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

e CTaBUTH ce0sl HA MECTO JPYTroro 4eIoBeKa B XO/I€ CIopa WU JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e TMpPHU3HABATh CBOE MPABO HA OUIMOKY MpU pelIeHnH PU3NYECKUX 3a/1ay WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYToro.

HPEIMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 Kjacce mpeMeTHbIE PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3UUYECKUE U XMMHYECKHUE SBIICHMS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3A, €IMHULIBI PU3NUYECKHUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperaTHble  COCTOSIHMS ~ BellecTBa  (TBEpAOE, IKUIKOE, Tra3oo0pasHoe),
MEXaHUYECKOE JBM)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHUs, paBHOACHCTByoIIas cuia, aedopmanus (ynpyras, IjiacTudyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath sBiIeHUA (AUdPy3us, TEMIOBOE ABMKEHHE YacTHI] BEILIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JABW)XEHUE, MHEPLUS, B3aUMOACHCTBUE
TE€J, pPaBHOBECHE TBEPIABIX TN C 3aKPEIUIEHHOW OCBIO BpalleHMs, Iepeaada
JaBJIE€HUS] TBEPABIMU TEJIAMM, XKUAKOCTIMU M ra3amMu, arMoc(hepHOe JaBJICHHUE,
IUIABaHUE TeJI, MPEBpAILCHUs] MEXaHMYECKOW SHEpPruu) I0 ONHCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
¢busnuecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIEM
MHUpEe, B TOM 4ucie (U3NYECKUE SBJICHUS B TMPUPOJE: MPUMEPHI IBUKECHHS C
pPa3IMYHBIMH CKOPOCTSIMU B KMBOW U HEKUBOW MPUPOJIE, AEHCTBUE CUIIBI TPEHUS B
OpUpOJIE W TEXHUKE, BIMSHHE aTMOC(HEPHOTO IaBJICHHS HA JKUBOM OpraHH3M,
IUTaBaHUE PbHIO, pbIYard B TEJI€ YEJIOBEKa, IMPU 3TOM IEPEBOJUTH MPAKTUYECKYIO
3ajauy B y4eOHYIO, BBIACIAThH CYIIECTBEHHbIE CBOWMCTBA (IIpU3HAKK) (DU3HUECKUX
SIBJICHUM;

ONUCHIBaTh M3yYEHHbIE CBOMCTBA Tel M (PU3NUYECKUE SIBICHMS, HCIOJIB3YS
¢usnyeckue BeNIUYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMsl, IyTb,

ﬂOKYME%QB&&FEgﬂEKQR)%%%{)[AH%&%DOCTB’ Chjla YIIPpYroCctu, Cujia TAXKCCTH, BCC TCJla, CHJIA

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 05.11.24 10:24 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




TPEHUs, JaBieHHe (TBEPAOTO Tesla, XUAKOCTH, ra3a), BBHITAJIKUBAIOLIAs CHUIIA,
MexaHh4Yeckass paboTa, MOIIHOCTh, IICYO CHUIBI, MOMEHT CHJIBI, KO3 OUITUCHT
MOJIC3HOTO JIEUCTBUSI MEXAaHU3MOB, KHHETUYECKasl U TIOTEHIMAIbHAs SHEPTUs), IpU
ONHCAaHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIb3YEMbIX BETUUUH, UX
0003HaueHUs U E€OUHUIBI (U3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIHI,
CBA3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTMMHU BEJIUYHMHAMU, CTPOUTD
rpauKy U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYHUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UYECKUE SBJICHUS U MPOIIECCHI, UCTIOIb3YS
IpaBUJIa CIO0XKEHUs Ui (BJOJb OJTHOM MpsiMoit), 3aKkoH ['yka, 3akoH [lackains, 3aKoH
Apxumena, MpaBUIo paBHOBecHs pbluara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHHKH,
3aKOH COXpaHEHUS! MEXaHWYECKOM OJHEpPruu, IMpU ITOM JIaBaTh CIIOBECHYIO
GopMyTUPOBKY 3aKOHA M 3aIIMCHIBATH €T0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSICHATH UBNYECKUE SBIICHHUSI, MPOIIECCHI M CBOWCTBA TEJN, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBISTH
NPUYUHHO--CIICACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 |—2 JTOTMYeCKHX MIaroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemarts pacy€THBIE 3a1a4u B 1—2 NeHCTBUSA, UCTIONB3Ys 3aKOHBI B (HOPMYIIHI,
CBsI3bIBAlONIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aJayu
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIMYMHBI B (DOPMYIIBI U
IPOBOJIUTH PAcUEThl, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOUMBIE IS PEIICHHS
3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOIYYEHHON (PU3NYECKON BETUUHMHBL;

pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH TP MOMOIIH (PU3HUECKUX
METOJIOB, B OIMMCAHUHM HCCIEAOBAaHUS BBIJCIATH MPOBEPSEMOE MPEANOIOKEHUE
(rumotesy), pa3nu4aTh W MHTEPIPETUPOBATH MOITYYCHHBINH Pe3yJbTaT, HaXOIUTh
OIIMOKH B XO/I€ OTIBITA, JIENATh BHIBOJBI 110 €T0 PE3yIbTaTaM;

MPOBOAUTH OMBITHI IO HAOMIOACHUIO (HU3MUECKUX SBICHUN WU (PU3MUECKUX
CBOMCTB TeJ: (POpMyIHpPOBAThH MPOBEPSIEMbIE TPEATIONIOKEHHSI, COOMPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 000pyHOBaHUS, 3alHCHIBATh XOJ ONbITa U (POPMYIHPOBATH
BBIBO/JIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MacChl Tena, 00bEMa,
CHJIBI M TEeMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB,
3aMyChIBaTh MMOKa3aHUs MPUOOPOB ¢ yUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH
WU3MEPEHN;

MPOBOJUTH HMCCIIEOBAHUE 3aBUCHUMOCTH OJHON (PU3UUYECKOW BEIUYUHBI OT
APYroil ¢ UCIONIb30BAHUEM IMPSAMBIX W3MEPEHUH (3aBUCUMOCTU IIYTH PABHOMEPHO
JBIDKYIIETOCS Tela OT BpEMEHHU JBM)KEHUS TeJla, CHIIbI TPEHUS CKOJIbKEHUS OT Beca
TeJsa, KayecTBa 00OpabOTKHU MOBEPXHOCTEW T€d U HE3aBUCHUMOCTH CHJIBI TPEHHS OT
IUIOIIAJIM COTIPUKOCHOBEHHUS TeJl, CUJIbl YNPYTrOCTU OT YJUIMHEHUS MPYXKHUHBI,
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BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa MOTpYKEHHOM YacTH Tejla U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT IJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBHI MJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHHPOBAHUU y4e€OHOTO MCCIENIO0BaHUSA, cOOUMpaTh YCTAaHOBKY U
BBITIOJIHATD U3MEPEHHUSI, CIACAYS MPEATI0KEHHOMY TIaHy, PUKCUPOBATH PE3yIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUE MPEIOKEHHBIX TaOIUI] U
rpaduKoB, IeTaTh BEIBOABI MO pe3yIbTaTaM UCCIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3MUECKUX BEIUYUH (IJIOTHOCTh
BEILECTBA KUIAKOCTU M TBEPAOrO TE€Ja, CUJIAa TPEHHUSI CKOJIbKEHHsS, HaBJICHUE
BO3/1yXa, BBITAJIKUBAIONIAs CUJIA, IEUCTBYIOLIAs HA OTPYKEHHOE B )KUAKOCTH TEJO,
KO’ (OUIIMEHT MOJE3HOT0 IEUCTBHS MTPOCTHIX MEXaHU3MOB), CIEYs MPEUI0KEHHOM
WHCTPYKLIMM: TIPU BBINOJHEHUU HW3MEPEHU CcOoOMpaTh HKCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIUYHHBIL;

coOI01aTh MpaBujia TEXHUKKW O€30MaCHOCTH IMpH padboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI AEHUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, IUHAMOMETP, COOOLIAIOLINECS COCYIbl, OAPOMETP, PhlUar, MOABMKHBIN
Y HENOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh NPUHIIMUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCaHUA (B TOM YHUCIIE: MOIIIMITHUKH, YCTPOMCTBO
BOJIONIPOBO/Ia, TUIPABIMYECKUIA MPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOM HACOC,
apeoMEeTp), UCTIOJIb3Ys 3HAHUSL O CBOMCTBAX (PU3UYECKUX SIBJICHUN U HEOOXOAUMBIC
(u3nyecKue 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XU3HMU JJIs1 00€CIEeUEHHUs
0e30MacHOCTH MpHU OOpallleHuH C MpUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 3J0pOBbSI U COONIOACHHUS HOPM SKOJOTMYECKOIO0 NOBEIACHUS B
OKpYKarollen cpelie;

OCYILECTBISATH OTOOP UCTOYHUKOB HH(popMaluu B IHTepHETE B COOTBETCTBUH
C 3aJIaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUU U IYTEM
CpPaBHEHHUS PA3IUYHBIX HCTOUYHUKOB BBIIEIATH MH(GOPMAIUIO, KOTOpas SBISETCS
IPOTHUBOPEUYUBOM MIIM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BaTh TPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJISPHYIO
AUTEpaTypy (PU3MUECKOro CoJep’KaHus, CIpPaBOYHbIE MaTepUalbl, PECYpChl CETU
WutepHer, BnajgeTh NpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIKK U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE€ MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpManuu (U3MUECKOTO COJCPKAHUS, B TOM UYHCIE
nyOJIMYHO JeNaTh KpaTKue COOOIIEHHsS O pe3ysibTaTax MPOEKTOB WU YYEOHBIX
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VCCIIEIOBAHNM, TIPU 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YUYCHHBIM TMOHATUWHBIN
amnmapat Kypca GU3HKH, COPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIINECH;

OpY  BBITIOJIHEHUHU YYEOHBIX TIPOCKTOB M HCCIEAOBAHUM paclpeneisiTh
00513aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMHU 3a/1adyaMU, CJICJAUTDH 32
BBIIIOJIHEHUEM IIJIaHA JEHCTBUM, aJeKBaTHO OIIEHMBAThL COOCTBEHHBIM BKJIad B
NEATEIbHOCTh TPYIbI, BBICTPAMBaTh KOMMYHHKAaTHBHOE B3aWMO/JICHCTBHE,
YUHUTHIBAst MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE U
aMmopdHbIe Tejla, HACBHIIICHHBI M HEHACHIIICHHBIN MMap, BIAKHOCTh BO3/yXa,
TeMIepaTypa, BHYTPEHHSII DJHEpPrus, TEIUIOBOM JBUTATENb, SJIEMEHTAPHBIN
ANEKTPUYECKUN 3apsil, DJJEKTPUYECKOE II0JI€, IPOBOAHUKU U JUDIIEKTPUKH,
ITOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAarHUTHOE T10JIE;

paznuuath sBIEHUS (TEIUIOBOE pacCIIMpEHHUEe M CKaTue, Terlonepeaaya,
TEIUIOBOE PABHOBECHE, CMAyMBAHUE, KaNWUISIPHBIE SBICHUS, HCIIAPCHHUE,
KOHJIEHCAIUs,  IUIAaBJIGHWE,  KpUcCTajuium3amus  (OTBEpACBaHMUE),  KHUIICHHE,
Teryionepeaaya (TemIoNnpoOBOAHOCTh, KOHBEKIIUS, U3IYYEHHUE), FIEKTpU3aIUs Tell,
B3aMMOJICVCTBUE 3apSAJIOB, ICUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICICTBUE MATHUTOB, JIEMCTBUE MATHUTHOIO IOJSI HA MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHASI MHYKIINS ) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MNPOSBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Yuciie GU3NYECKUE SIBJICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U
KaNWJUISIPHBIC SIBIICHUS B MPUPOJIE, KPUCTAILIBI B mpupoie, m3nydenue ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
ANIEKTPUUECKUE SBICHUS B arMmocdepe, SIESKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3eMiH, APeid MOI0COB, pOJib MArHUTHOTO MOJIA JIJIsl )KU3HU Ha
3emiie, MOSIPHOE CUSTHUE, TIPH 3TOM ITEPEBOAUTH MTPAKTUIECKYIO 33729y B yUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3UUYECKUX SBICHUN;

OMKCHIBATh M3YyYCHHBIC CBOWCTBA Tel M (DM3UYECKHUE SIBIICHUS, HCIIOIB3YS
dusznueckre BeTUINHBI (TEMIEpaTypa, BHYTPEHHSS DHEPTHUSl, KOJIMYECTBO TEIUIOTHI,
yACNbHAsT TEIUIOEMKOCTh BEILECTBA, YAEIbHAS TEIUIOTA IUIABJICHHUS, YJEJIbHas
TEIIOTa MapooOpa3oBaHus, yeIbHas TEMJIOTa CTOPAHMs TOIUIMBA, KOIPPUIIUEHT
IIOJIE3HOTO JIEMCTBHUS TEIUIOBOM MAalIWMHBI, OTHOCUTEJbHAs BJIAXHOCTh BO3]1yXa,
3JIEKTPUYECKUM 3apsijl, CWia TOKA, JJIEKTPUUECKOE HAIPSHKEHUE, CONPOTHUBIICHUE
MPOBOJHUKA, YJEIHHOE COMPOTUBICHUE BeEIIeCTBa, padoTa W  MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIHLHO TPAKTOBATh (PU3UUYECKUIA CMBICT

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 05.11.24 10:24 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO AI3bIKA", BoforkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum




UCTIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUs U €IUMHULBI (U3UYECKUX BEJIUYHUH,
HaxXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SBICHUS U MPOLIECCHI, UCTIONb3YSI
OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOEHHUs BELIECTBA,
OPUHLKIT CYNEepHO3ULUHN ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH Oma 1 yyacTka Lenu, 3akoH Jxoyisa—JIeHna, 3aKoH coXpaHeHUs
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3HUECKHE MPOLIECCH] U CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIAITH
IPUYUHHO-CIIE/ICTBEHHbIE CBS3HU, CTPOUTH 00bsICHEHUE U3 1—2 JIOTMUECKUX II1aroB C
onopoit Ha 1—2 U3y4YeHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, PUZNUYECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJ]a4 B 2—3 JEHCTBUSA, UCIOJIb3Yys 3aKOHBI U (POPMYIIBL,
CBsA3BIBAaIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHUS 3aJauu
3aMKUChIBaTh KPATKOE YCIOBUE, BHIABIISTh HEJOCTATOK IAHHBIX JUISl PEILICHUS 3a/1a4H,
BbIOMpATh 3aKOHbI U (POpMyJbl, HEOOXOAUMBIE JUIsl €€ pElIeHUs, MPOBOIAUTH
pacy€Tbl W CpaBHMBATh IIOJYYEHHOE 3HAY€HUE (PUINYECKON BEIUYUHBI C
U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPoOJIEMBbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIU (PU3UUECKUX
METOJIOB, HCIIOJb3YyS OINMCAaHWE MCCIENOBAaHUS, BBIIEIATH IMPOBEPAEMOE
IPEANONIOKEHNE, OEHNBATh MPABUIBHOCTh MOPSAKA MMPOBEACHUS UCCIEI0BAHMUS,
JIeJIaTh BbIBOIbL;

MIPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3HUECKUX SIBICHUN WIH (PU3HYECKHUX
CBOMCTB Ted (KamWJUISIPHBIE SIBJICHUS, 3aBUCHMOCTH JAaBJIEHHUS BO3JyXa OT €ro
o0béMa, TeMIiepaTypbl, CKOPOCTH IIpollecca OCTBhIBAaHUS M HAarpeBaHUs IpuU
U3JyYEHUH OT LBETAa H3JIy4arouleil (MOrJIomaonieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATyphbl XUIAKOCTH M IUIOIAAM €€ MOBEPXHOCTH,
ANEKTPHU3aLUs TEN U B3aMMOJEHCTBUE IEKTPUUECKUX 3apsiiOB, B3aHUMOJIEHCTBUE
NOCTOSIHHBIX MarHUTOB, BU3YyaJIN3alllsl MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB,
JEMCTBUSL MAarHUTHOT'O MOJIs HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHUTA,
CBOMCTBA 3JIEKTPOJIBUraTelNsl MOCTOSIHHOTO TOKA): (POPMYJIHPOBATH MPOBEPSEMBIE
OpPEINoIoKEeHUsl, coOupaTh YCTAHOBKY U3 TMPEAIOKEHHOT0 00OpyIOBaHUS,
OIUCHIBATh X0/ ONbITA U (POPMYITHPOBATH BHIBOBL;

BBITIOJIHATD NPSIMbIE U3MEPEHHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAKHOCTHU
BO3/yXa, CUJIbl TOKA, HANPSKEHHs] C HUCIIOJIb30BAHHEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (DU3MYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHHUM C y4ETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH;
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IPOBOJIUTh MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEJIUYUHBI OT
Apyroil ¢ HCIOJIb30BAHMEM IMPSMBIX U3MEPEHUIl (3aBUCUMOCTH CONPOTHUBIICHUS
IOPOBOJHUMKA OT €ro JJIMHBI, IUIOMIAJM IIONEPEYHOTr0 CEYEHUs U YJEIbHOIro
COTIPOTHBIICHUS BEILIECTBA POBOIHUKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT
HaNpsKEHUS Ha IPOBOJIHUKE, UCCIIE0BAHUE MTOCIIEI0BATEIBHOTO U MAapaJljIeIbHOTO
COEIMHEHUI MPOBOJHUKOB): TUIAHUPOBATh HUCCIIEA0BAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHITHh U3MEPEHUS, CIEAYS NPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yibTAThI
NOJyYEHHONW 3aBHCHUMOCTHM B BUJE TAaOMML M TpauKOB, JA€IaTb BBIBOJBI 10
pe3yabpTaTaM MCCIeA0BaHuUs;

IOPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BeIUYMH (yIesibHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBICHUE NPOBOJHUKA, paboTa M MOIIHOCTH
AJIEKTPUIECKOTO TOKA): TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIHHYIO
YCTAHOBKY, CJEIys TMPENJIOKEHHOW WHCTPYKIMH, W BBIYHCIATH 3HAYCHHUE
BEJIMYUHBL;

coOI0aTh MpaBUjia TEXHUKUA OE30MaCHOCTH IMpH padboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBHUS U3YUYCHHBIX TPHUOOPOB U TEXHUIECKUX
YCTPOWCTB C OMOPOW Ha WX OMUCAHUS (B TOM YHCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETP, BOJBTMETpP, CUETUMK DICKTPHUECKON
DHEPTUH, AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHBIC AIIEKTPOIPUOOPHI
(IpuMeEpBI), IEKTPUIECKUE MPEIOXPAHUTENH, SIEKTPOMArHUT, SIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), WCIOJb3Ys 3HAHHUS O CBOMCTBAX (PU3MYECKUX SIBICHUU H
HE00XouMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETP, THUTPOMETP, JBUTATEIh BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBJISTh CXEMbI JJIEKTPUYECKUX IIeTle C MOCIeAOBaTENbHBIM U
napajuleIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3inyasi YCJIOBHbIE 0003HAauYCHUS
AJIEMEHTOB 3JICKTPUUECKUX IIETICH;

MPUBOJUTH MPUMEPHI (HAXOIUTH UHPOPMAIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCTIOJIb30BaHUsl (PM3MUYECKUX 3HAHUN B MOBCEAHEBHOM KM3HU Ui 00€CIICUCHMS
0e30macHOCTH TpU OOpaIleHUH ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 37I0POBbsI U COONIOJCHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH Cpeae;

OCYILIECTBIAThH MOUCK MHpOpMaIK (pusndeckoro cojaepxkanus B MHtepHere,
Ha OCHOBE MMEIOILMXCS 3HAHUM U ITyTEM CpaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB
BBLICIATh MH(POPMAIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJI0CTOBEPHOM;
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UCITOJIb30BaTh MPH BBIMIOJHEHUH YYEOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
auTepaTypy (DU3NYECKOro CoAep)KaHMs, CIPABOYHBIC MaTepualibl, PECYpChl CETH
HNHurepHer, BiaaeTh mNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(popMauK U3 OAHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC NHCHMECHHBIE W KpaTKHE YCTHBIE COOOIICHMS,
006001125 “HGOPMAILIMIO U3 HECKOJBKUX UCTOYHUKOB (PU3MYECKOTO COACPKAHUS, B
TOM  4YHCJI€  NyOJWYHO  TPEACTABIATH  PEe3yiabTaThl  IPOCKTHOW  WJIU
MCCIIEIOBATEIbCKOM JIEATEIBHOCTH, IIPU 3TOM I'PAaMOTHO HMCMOJIb30BaTh U3YYEHHbIN
MOHSATUMHBINA anmapaT Kypca (U3HKH, COITPOBOXKIATh BRICTYIICHHE MPE3CHTAIINCH;

IpPU  BBIMIOJIHEHUM YYEOHBIX TIPOCKTOB W HCCIEAOBAaHUNA (DU3NUECKHUX
MPOIIECCOB  paclpenesiTb OO0S3aHHOCTM B TpyNmne B COOTBETCTBUHM C
IIOCTABJICHHBIMM 3aJadyaMM, CICIUTh 3a BBIINOJHCHHUEM IUIaHA JACHCTBUH U
KOPPEKTUPOBATh €r0, aJeKBATHO OIIEHHWBATh COOCTBEHHBIM BKJIAJ B JICSITEIHHOCTh
TPYIIbI, BHICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICMCTBUE, MPOSBIISAA TOTOBHOCTh
paspemiath KOHMIUKTHI.

K xoHIity o0yueHust B 9 kjiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHU:

UCIIO0JIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepUalIbHAsl TOUKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh ~ MEXaHMYECKOTO  JBIXKEeHus, Jedopmanus  (ympyras,
IJIacTUYecKas), TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W
Neperpy3Ku, IEHTP THKECTH, a0COTIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO
Tela, PABHOBECHE, MEXAaHWYECKHE KOJIEOaHHs W BOJIHBI, 3BYK, HH(Pa3BYK H
yIIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKajda AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIEKTPhl UCITYCKAHUSI M TMOIJIOIICHUS, albda-,
OeTa- U raMMa-u3Jy4eHus1, U30TOIIbI, Si/ICPHAsl SHEPreTHKA;

paznuuath SIBJIEHUA (paBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBIKEHHE, CBOOOJHOE TMaJicHUE
TE€J, PABHOMEPHOE JBUXKEHHUE MO OKPY>KHOCTH, B3aUMOJCHCTBUE TEJl, PEaKTUBHOE
JBUKEHHE, KOJIeOATeIbHOE IBMKEHUE (3aTyXaloIUe U BEIHYKICHHBIE KOJIeOaHus),
pPE30HAHC, BOJIHOBOE  JIBJKEHHE, OTPaXEHHUE  3ByKa,  MPSMOJIUHEUHOE
pacrnpocTpaHeHUe, OTPAXXEHHE U TNPEIOMJICHUE CBETa, IOJHOE€ BHYTPEHHEE
OTPa)KEHHUE CBETA, PA3JI0KEHUE OEI0ro CBETA B CIIEKTP U CIOKEHHUE CIEKTPAIbHBIX
IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHENYATOTO CIEKTpa M3Jy4YEHHUsI) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (Pr3UUecKoe SIBJICHHUE,

pacrio3HaBaTh MPOSBICHUE U3YUYECHHBIX (DU3UUSCKUX SIBJICHUU B OKPYKAIOIIEM
Mupe (B TOM uuclie (U3HYECKHE SBICHUS B IMPUPOAC: NPHIUBBHI U OTJIUBHI,
nBkeHue 1iaHeT COJMHEYHOW CHCTEMBI, PEaKTUBHOE JBHKEHUE IKHBBIX
OPraHu3MOB, BOCIPUATHE 3BYKOB >XUBOTHBIMH, 3E€MJICTPSICEHHE, CECHCMHUYECKUE
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BOJIHBI, ITyHAMH, 3X0, [IBETA TeJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOTHIECKOE
JEUCTBUE BHUAUMOTO, YIbTPA(QUOIETOBOTO W PEHTTEHOBCKOTO H3Iy4YeHUH,
€CTECTBEHHBIN PAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4d, PaAHMOAKTUBHOE
U3ITy4YeHUE TPHUPOTHBIX MHUHEPAJIOB, JCUCTBUE PATUOAKTUBHBIX H3TyUYCHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IMEPEBOAUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3UYECKUX SIBIICHU;

OMKCHIBATh M3YyUYEHHbIE CBOMCTBA Tel M (DU3UUECKHUE SIBICHUS, HCIONb3Ys
dusznueckre BENIUYMHBI (CpeAHssi W MIHOBEHHAass CKOPOCTh Tella TIpH
HEPABHOMEPHOM JIBMKEHUH, YCKOPEHUE, MepeMEIIeHUE, MyTh, YIII0Bas CKOPOCTbD,
cuJia TPEeHHUsI, CUJIa YIIPYTOCTH, CUJIa TAKECTH, YCKOPEHHE CBOOOTHOTO A JICHHs, BEC
Tena, UMIYJIbC Tejla, HUMITYJIbC CHJIbI, MEXaHW4Yeckass pabdoTa M MOIIHOCTb,
NOTCHIIMAJIbHAS ~ DHEPrus Tejla, IMOJHATOTO HaJ IOBEPXHOCTHIO  3EMJIH,
NMOTCHIIMAJIBHAS DHEPTUs CKATOW TMPYKWUHBI, KUHETHYCCKAs DSHEPTHs, IOTHAs
MEXaHU4YecKasi YHEPrus, MEPUOJ U YacToTa KoJieOaHUH, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS CPEMbl), MpH
OMKMCAHUH TIPABWJIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOJIB3YEMbIX BEITUYMH,
0003HAaYeHUsT W E€OUHULB (PU3NYECKUX BEIWYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTMMU BEIUYHMHAMU, CTPOUTH
rpauKy U3YYECHHBIX 3aBUCUMOCTEH (PHU3NYCCKUX BETUYHH;

XapaKTepHU30BaTh CBOKWCTBA TEII, PU3HUECKHE SIBIICHUS U MPOIECCHI, UCTIONb3YS
3aKOH COXpaHEHUs DHEPIrWH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUII
CYTIEPITO3UIIAN CUJI, IPUHIIAI OTHOCUTEILHOCTH [ anmiies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUs HWMITYJIbCa, 3aKOHBI OTPAXEHWS W TPEJIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOI0 U MACCOBOTO YHCEN MPH SASCPHBIX PEAKIHAX, TIPH dTOM
JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aMUCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKCHHE,

O0O0BSCHATH (PU3UIECKHUE MPOTIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyalluid TPAKTUKO-OPUCHTUPOBAHHOTO XapakKTepa: BBISABIATh MPUIMHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHX I1aroB ¢ OMOPOid Ha
2—-3 W3y4YeHHBIX CBOWCTBA (PU3WUYECKHUX SIBICHUN, (U3UYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemarh pacu€THbie 3a7a4n (OMUPAIONIUECcs Ha CUCTeMY W3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONINE (PM3NUECKHUE BEIMUMHBI: HA OCHOBE
aHaIM3a yCIOBUS 3aJlayyl 3allUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEOCTAIOIIHE
WK W30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS
pelIeHus, MPOBOJIUTh Pacu€Thl W OILEHWBATh PEATUCTUYHOCTH TOJYYECHHOTO
3HAYCHUS (PU3NYECKON BEITUUHHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEITUTh MPU MOMOIIN (HU3UIECKUX
METOJIOB, HCIIOJNb3ysl ONUCAHWE HKCCIEIOBAHUSA, BBIJIEHATh IPOBEPSIEMOE
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IPEINOJI0KEHNE, OLIEHUBATh NMPAaBUIHLHOCTH MOPSIKA MMPOBEICHUS UCCIIEI0BaHUS,
JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJILTATH HAOIIOICHUM U OTIBITOB;

IIPOBOJUTH OTBITHI IO HAOIIOJACHUIO (PU3NYECKUX SBJICHUM WIN (PU3NIECKUX
CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HbploTOHa, 3aKOHA COXpaHEHUs SHEPruH,
3aBUCUMOCTh Tepuojia KoysieOaHUl TPYKWHHOTO MasiTHUKa OT Macchl rpy3a U
KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT AaMIUIUTYIbl MaJbIX KoOJIeOaHUH,
NPsIMOJIMHEWHOE pacCIpOCTpaHEHHE CBETa, Pa3joKeHHe OeNoro cBeTa B CIEKTD,
U3Y4YCHHE CBOWCTB M300paXEHHUS B IUIOCKOM 3€pKaje M CBOMCTB M300pa’keHUs
npeaMeTa B coOuparomiel JinH3e, HaOI0IeHNE CIUIONTHBIX U IMHEHYAThIX CIIEKTPOB
U3ITyYEHHUs): CaMOCTOSITEIbHO CcOOHUpaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa
0o00OpyI0BaHMs, OMMCHIBATH XOJ| OMNbITA U €ro pe3ysbTarbl, (OPMYIUPOBATH
BBIBO/IBI;

NPOBOJUTh TPU HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPEHHM, OMpeerss
CpelHee 3HaueHHUE U3MepsAeMOl Beau4MHbI ((POKYCHOE paccTosiHue coOuparouiei
JIMH3BI), 000CHOBBIBAThH BBHIOODP CIIOCc00a M3MepeHus (M3MEPUTEIHLHOTO MPUoopa);

NPOBOJUTh  HWCCIEIOBAHWE 3aBUCUMOCTEH  (PU3MUECKMX  BEJIMYMH C
UCTIOJb30BAaHUEM TPSMBIX HU3MEpPEHHH (3aBHCHMOCTh MYTH OT BPEMEHH IMpH
PaBHOYCKOPEHHOM JIBIDKEHHWH 0O€3 HadaJbHOW CKOpPOCTH, Tepuoaa KojeOaHui
MaTeMaTUYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJIa OTPaXEHUS CBETa
OT yIJla TajJeHUs W Yyria TMpejoMJIeHHs OT yria MajeHus): IUIaHHPOBATh
MCCIIEJIOBAHNE, CAMOCTOSTEIHHO COOMpATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTaThI
NOJIy4YEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJAE TaONMI] U TpadHKOB,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMS,

MPOBOIUTH KOCBEHHBIE M3MEPEHUS (DU3MUECKHUX BEIUYUH (CPEIHss CKOPOCTh
M YCKOpPEHHE Teja TpU PaBHOYCKOPEHHOM JBIKEHHH, YCKOpPEHHE CBOOOIHOTO
naIeHus, )KECTKOCTD MPYKUHBI, KO3 (OULIMEHT TPEHHSI CKOIbKEHUS, MEXaHUIeCKasl
paboTa W MOIIHOCTh, YacTOTa W TEPHUOJ KOJICOaHH MaTeMaTH4YeCKOro U
NPY>KMHHOTO MasgTHUKOB, ONTHYECKAsl CHUJIa COOMPAIOIIEH JTMH3bI, PaJiOaKTUBHBIN
¢GoH): TUTAHMPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHITH U3MEPEHUS, CIEAYS MPEI0KEHHON MHCTPYKIIMU, BRIYUCIISITh 3HAUYCHUE
BEJIMYMHBl W aHAIM3UPOBATh MOJNYYCHHBIC PE3yJbTaThl € YYETOM 3aJIaHHOM
NOTPEIIHOCTH U3MEPEHUM;

coOroaTh TpaBUjia TEXHUKHA OE30MaCHOCTH TMpH paboTe ¢ JabopaTOPHBIM
000pyTI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (U3UYECKUX  MOJENEH:
MaTepuanbHasi TOuKa, abCOIIIOTHO TBEPOE TEJIO0, TOUCUHBIN UCTOUYHUK CBETA, Y4,
TOHKAas JIMH3a, TUIaHETapHAast MOJIENIb aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YICHHBIX TPUOOPOB U TEXHHUUECKUX
YCTPOWCTB € OMNOpPOM Ha HUX ONUCaHUs (B TOM 4YHCIE: CIUJOMETpP, IaTUUKH
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IIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pPAaKeTa, 3XOJOT, OYKH, IEPHUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosnp3yst 3HaHUS O CBOMCTBAX (M3MUECKUX SABJICHUM U HEOOXOAUMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YYECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB MpHU
pEelIeHNN Y4eOHO--TIPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMbI HJIsi MOCTPOCHHUS
U300pa)KEHUM B IJIOCKOM 3€pKajie U cCOOMparoniei JIMH3E;

NPUBOJIUTH MIPUMEPHI (HAXOIUTh UH(MOPMAIUIO O MPUMEPaxX) MPAKTUYECKOrO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM KU3HU JJIsi 0OECTeUeHUs
06e30macHOCTH TPU OOpallleHuH C MpUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3JI0pOBbS U COONIOACHHUS HOPM SKOJOTHYECKOrOo TOBEIACHUS B
OKPYXKAIOIIEN CPELE;

OCYUIECTBIISATh MOUCK MHpOpMaluU (HU3NUYECcKOro coaep:xkanus B HTepHeTe,
CaMOCTOATENBHO (POPMYIUPYS MOMCKOBBIM 3alpoc, HAXOAUTh MYTU OINPEICIICHUS
JIOCTOBEPHOCTH MOJY4eHHON HWH(OpMalMK Ha OCHOBE MMEIOIIUXCA 3HAHUU H
JOTIOTHUTENIbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJlaHUi HAyYHO--TIONMYJISAPHYIO
AUTEepaTypy (PU3UYECKOTO COAEpMkaHUs, CIIPAaBOUYHbIE MaTEpHallbl, PECYPChl CETH
WNuTtepHer, Bnanerp npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIK U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE NUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEpKaHUs, MyOIMYHO
IPEACTABIATH PE3YIBTAThI IPOSKTHOW MJIM UCCIEA0BATEIBCKOMN NEATEIbHOCTH, IPU
3TOM TPaMOTHO HCIMOJB30BaTh H3YyYECHHBIM NOHATUHHBIA anmapar H3y4acMoro
paznena (U3MKA M CONPOBOXKAATh BBICTYIJIEHUE MPE3EHTAlME ¢ y4EToM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo yacoB
HaumeHoBaHue pa3/iesioB M TeM NMPOTrPaAMMBbI dyeKkTpoHHbIE (LM pPOBbHIE)
n/m Bcero | Kourpouasbnbie | IlpakTnueckue
o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nesn 1. ®usuka u e€ posib B NO3HAHUM OKPY KAI0IIero MUpa
Bubnuorexa [JOK
1.1 ) - 2
VISHIA © Hayka O TpHpoae https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 ) 2 1
VISHHACCIHE BEIHAIHEL https://m.edso00.ru/7f416194
Bubnuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. IlepBoHayabHbIE CBEICHHUS 0 CTPOCHHMH BelleCTBA
bubmmorekxa [JOK
2.1 1
CTpoetiite BemlecTsa https://m.edso0.ru/7f416194
2.2 JIBr>KeHrEe U B3aMMOICUCTBHE YaCTHII BEIIECTBA 2 1 bubmorexa [JOK
' A tBet https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2.3 Ar 2
PETATHbIC COCTORHIA Befflectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukeHNe U B3aMOIeHCTBHE TeJl
bubnuorexa [JOK
3.1 M 3
CRAMITCCROC ABIIKCHHE https://m.edsoo.ru/7f416194
b K
3.2 Wuepnusi, Macca, IIOTHOCTh 4 1 nomorexa 1O

https://m.edsoo.ru/7f416194
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bubnuoreka [JOK
33 Cra. Bugst cut 14 ! 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTEN H Ira30B
41 Hasnenue. [lepenava naBneHust TBEPABIMU 3 bubmuoreka [JOK
' TellaMU, KUJKOCTSIMM U ra3aMu https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
42 Jlapenue XHAKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
43 ATMOC(EpHOE JaBICHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBHE KUJKOCTH U Ta3a HA MOTPYKEHHOE B 7 1 3 bubnmoreka [JOK
' HHX TEJ0 https://m.edsoo.ru/7f416194
Hroro mo pasneny 21
Pa3znesa 5. PaGoTa 1 MOIHOCTB. JHeprus
bu6nuoreka [JOK
51 P 3 1
a60Ta H MOWIHOCTE https://m.edso0.ru/7f416194
bubmuoreka [JOK
52 TpocTeie MeXaHHMEI > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexanirieckas sHepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 12
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8 KJIACC

Ne HauMeHoBaHMe pa3iesioB U TeM KosnuectBo yacos DJIeKTpOHHbIe (LM (poBbIE)
n/m IporpamMmel Bcero Konrtpoabnbie | IlpakTuueckue | 00pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. TenuioBble siBJIeHUS
. bubnmoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Teropbre mpoueccs: 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjiekTpuyecKre 1 MATHUTHbIE SIBJICHUS
91 DNeKTpUYECKHUE 3apsiibl. 3apsyKEHHBIE TeNa U 7 1 bubmuoreka [IOK
' UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2.2 I1 % % 20 1 7
OFTOHHBII SICITPHHCCIHT TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2. M 1 1.
3 ATHITHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 DTIEKTPOMATHHTHAA HHIYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10
= 68 3 145
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9 KJIACC

Koaun4yecTBo 4acoB

Ne daexkTpoHHbIe (LU(POBHIE)
HaumeHnoBaHue pa3/esioB U TeM NPOrPaMMBbI KoHTpoJbHbIe IMpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoTbI
Pa3zgen 1. Mexanu4ueckue siBJICHHUSA
MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €0 bubmuorexa [[OK
1.1 10 1
OIMCaHUuA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.2 B el eTe 20 1 3
SAUMOACHCTBHC TE https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3znen 2. Mexann4yeckue K0J1e0aHUA U BOJTHBI
bubmuoreka IJOK
2.1 Mexannueckue Kojieoanus 7 3
https://m.edsoo.ru/7f41a4a6
bubmoteka [JOK
2.2 MexaHHu4ecKHe BO . 3ByK 8 1 3
XAHMACCKHIE BOTHEL SBY https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasnen 3. DjeKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U AJIEKTPOMArHUTHbBIE 5 9 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nea 4. CBeToBbIe sIBJICHUS
bu6 OK
4.1 3aKOHBI paCpPOCTPAHEHUS CBETA 6 2 . " H,I/,IOTeIfa 1 A
T T B https://m.edsoo.ru/7f41a4a6

NOKVMEHT-FOARHA
A METT O riviCATT 7 EKr r ooV roarviCpbro
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but6munoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3gen 5. KBanroBble siBjIeHUSA
bubmoteka [JOK
5.1 nu 4 1
CITyCKaHHE U TIOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
52 | CIpocHHE aTOMHOrO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. [loBTopuTe/IbHO-0000111a10 1M MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHUE COACPKAHKS Kypca 9 5 bubnmoreka [JOK
' ¢uzuku 3a 7-9 kmacce https://m.edsoo.ru/7f41a4a6
HWroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97
IMTPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®uzuka 7 xwmace/ Ilepprmkun  A.B., I'yrauk E.M. OO6mectBo ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHhIO «J/IPODA»; AxiuoHepHoe 00IIECTBO
«3marensctBO «IIpocsemenne»

Omuka 8 xmace/ Ilepprmkun A.B., I'yrhuxk E.M. OOGmectBo ¢
OTPAaHUYCHHOW OTBETCTBEHHOCTHIO «/IPO®DAY»; AxunoHepHoe oOIIECTBO
«3marensctBO «IIpocBemenne»

Oduszuka 9 xwmace/ Ileppimkua  A.B., 'yrhmk E.M. OOmectBo ¢
OTPAaHUYCHHOW OTBETCTBEHHOCTHIO «J/[PO®DA»; AxumoHepHoe oOIIECTBO
«M3parenscTBO «IIpocBemenue

METOJINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

®dusuka. 7 kmacc. bazoeiit ypoBeHb. Metoamueckoe mocobue/ O.A.
Uepnukora, C.H. I'manenkoBa, B.B. KynpsBies; AkiuoHepHOe O0O0IIECTBO
«M3parenscTBO «IIpocBenienue

®dwusuka. 8 kmacc. ba3oBeiii ypoBeHb. Mertoandeckoe mocodue/ O.A.
UYepnukoBa, C.H. I'manenkoBa, B.B. KynpsBies; AkiuoHepHoe O0O0IIECTBO
«M3narensctBO «IIpocBemienne»

dusuka. 9 kmacc. basoBbeiii ypoBeHb. Metoauueckoe mocobue/ O.A.
YepraukoBa, C.H. I'mamenkoma, B.B. KynpsBres; AkiuoHepHOe O0OIIECTBO
«M3parenscTBO «IIpocBenenue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
NHTEPHET

denepanbHbiii moptan «EnuHoe coaepkaHue oOmero oOpa3oBaHUSN» -
https://edsoo0.ru

[Moptan «Poccuiickas anmekTpoHHast mikoay - https://resh.edu.ru

Caiir ®OI'BHY «WHCTHTYT cCTparerud pa3BUTUS OOpa3oBaHUS -
https://instrao.ru

Caiit ®I'BHY «®UIIN» - https://fipi.ru
bubaunoreka mudpoBoro oopazoBaTenbHOro KoHTeHTa https://urok.apkpro.ru/

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO

KUPOBCKOE OBJIACTHOE rOCYAAPCTBEHHOE OBLLEOBPA30OBATEJIbHOE 05.11.24 10:24 Ceptudukat 18E1DDD07A8141A407968B494A7DD012
ABTOHOMHOE YYPEXAEHUE "BATCKASl T'YMAHUTAPHASl TMMHA3USA C (MSK)

YrNYBJEHHbIM U3YYEHUEM AHIJIMACKOIO SI3bIKA", BofonkaHuHa

Banepusa BnagumupoBsHa, AupekTop ruMHasum
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