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Conep:xaTeibHBII pa3aes

OCHOBHOM OBPA3OBATEJIBHOM IMPOI'PAMMBI
OCHOBHOTI'O OBIIETO OBPA30OBAHUSA

MyHUIIMTIATBHOTO 0011Ie00Pa30BaATEIBHOTO YUPEKIACHHUS

«Jlecoropckas cpeHss KO

PABOYAA ITPOTPAMMA YYUEBHOI'O ITPEIMETA
OU3UKA



MHNOACHUTEJBHASA 3AIINCKA

Pabouas  mporpamma yueOHoro mnpeamera «®dusmka» oOecmeyuBaeT JIOCTHKCHHE
IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOEHHUS MpPOrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUs H
paspaborana Ha ocHoBe TpeboBanuii ®I'OC k pe3yibraTaM OCBOCHHS MPOTPaMMBI OCHOBHOTO
obmrero oO6pa3oBaHus, YTBEP)KICHHOTO MpUKa3zoM MuHHUCTEpcTBa npocsenieHus PO ot 31 mas
2021 1. Ne 287 “O06 yrBepxkaeHun (HeaepaabHOro TroCyIapCTBEHHOIO 00pa30BaTEIILHOTO
CTaHJapTa OCHOBHOrO o0mero o6pasoBanus”. Ilpu 3TOM coaepkaHue W IUIAHHPYEMbIE
pe3ynbTaThl paboueil mporpammsl yueObHoro npeamera «Pusnkay He HHXKE COOTBETCTBYIOLIMX
Collep’KaHUsl M TIUIAHUPYEMBIX pe3ylbTaToB (enepanbHOil 00pa30BaTeIbHOM MPOTrpamMMbl
OCHOBHOTO 00111eT0 00pa3oBaHusi, YTBEPKIACHHON MpukazoM MuHHcTepcTBa HpocBenieHuss PO
or 18 mas 2023 1. Ne 370 “O6 yrBepxneHun (enepanbHoil 00pa30BaTENbHON HPOTPAMMBI
OCHOBHOT0 00111eT0 00pa3oBaHus’ .

PaGouas mporpamMma ydeOHoro npeamera «Pusuka» chopMHUpoBaHa C yuyeToM padodyeit
MpOrpamMMbl BOCTIUTAHHUS.

Peanusyercs 3a cdyer yacoB, IPEIyCMOTPEHHBIX y4E€OHBIM IUIAHOM OCHOBHOT'O OOILEro
obOpazoBanus B o0beme 238 dacoB: B 7 kitacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68

yacoB (2 4yaca B Hezeno), B 9 kinacce — 102 gaca (3 vyaca B Hezemo).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoje. SBnenus npupoasl. Gusnyecknue SABICHUSA: MEXaHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuunH. @Dusznyeckue NnpuOOPHI.
[TorpemHocTh U3MEpeHUiA. Mex1yHapoaHast CUCTEMA €IUHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAayKH M3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBWKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHeHHe Halmrogaemoro sBieHus. OmnucaHue
(GUBUYECKUX SIBJICHUH C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wuzuyeckue MpuOOPHl U MpoLeaAypa MPsIMBIX U3MEPEHHI aHAJIOrOBBIM U IH(POBHIM

npudopom.

Jlabopamopnwvie padbomot u onvimel.



OnpeneneHue LEeHbI 1eJIEHUS MKalbl U3MEPUTEIBHOTO MpUodopa.
W3mepenne pacCcTOsTHUN.
N3mepenune 06bEMa KUIKOCTH U TBEPAOTO TEA.

Omnpenenenue pa3MepoB MabIX TE.
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N3mepenne TeMiepaTypbl NpHU IOMOIIM KUAKOCTHOLO TEPMOMETpAa U JaTyMKa
TEMIEPATYPHI.
6. IlpoBemenue wuccieqoBaHUS O TPOBEPKE THIIOTE3BI: JAIBHOCTh MOJETA IIApHKa,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3zgea 2. [lepBoHayaibHbIe CBEJIeHUS 0 CTPOEHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBuwxenue yactuil BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOH.
bpoynoBckoe nBuxenue, Aauddysus. BzanmopelicTBue dYacTUIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPIBIX
(kpucTamnuyeckux) Teia. B3auMoCBs3b MEXIy CBOMCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmonenue siBieHMH, 0OBSCHSIIOMIMXCS NPUTSHDKEHUEM MM OTTAIKMBAHUEM YaCTHUI]

BEIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OmBITH M0 OOHAPYKEHUIO TCHCTBHSI CUIT MOJIEKYIISIPHOTO TPUTSKEHHSL.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHHE. (CKOpPOCTb.
Cpensisi CKOpOCTb IPU HEPABHOMEPHOM JBMKEHUH. Pacu€T myTu v BpeMeHH JIBH)KEHUSI.

SlBnenne wHepuuw. 3aKOH WHEpUMU. B3aumopencTBUE Ten Kak MPUYMHA H3MEHEHUS
CKOPOCTH JBMXKEHHMS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna xak xapakrepucTtuka B3aumojeiictBus Ten. Cuiia ympyrocth M 3akoH ['yka.

I/I3MepeHHe CHJIBl C MMOMOIIBIO AWMHAMOMCETpA. SIBnenne TATOTEHHMS M cuia TsokecTd. Cuia



TSDKECTH Ha Apyrux riaHetax. Bec Ttena. HeBecomocth. CiokeHue Cuil, HampaBJICHHBIX IO
onHOI npsimMoil. PaBHozelcTByromas cuit. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.
Hemoncmpayuu.
1. HabGmoneHne MEXaHUYECKOTO JIBUXKEHUS Tena.
2. W3mepeHue CKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUSI.
3. HaOmionenue siBiIeHUS HHEPIHH.
4. HaOmroneHue U3MEHEHUs CKOPOCTH MPU B3aUMOACHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJICHCTBUIO Tell.
6. CnoxxeHue CHJI, HAIIPaBJICHHBIX IO OJTHOW TPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKCHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHS OpycKa WIIM IIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmnbITel, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenne. CriocoObl yMEHbIIEHNS U YBETUYEHUS JaBieHus. [{aBienue raza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeIaMU, KUAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckue MamMHbBI. 3aBUCUMOCTH HABJICHUS KUAKOCTU OT
ryOunbl.  'mapocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['mapaBnndeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYLIHOU
obonmouku 3emnu. OnbiTr Toppuuermu. M3mepeHue arMocepHOro JIaBieHUs. 3aBUCHMOCTD
aTMOC(EepHOro JaBJECHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTP JIaBJIEHUS Ta3a OT TEMIEPATYPHI.

2. Tlepemaua maBieHUs )KHIKOCTBHIO U Ta30M.
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Coo0maronyecs: CoCy/bl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYXKEHHOM 4YacTH Tella |
IUIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcioBue mnaBaHWs TeJ: IUIABAHWE WIIM TOTPYKEHUE TeEJI B 3aBUCHUMOCTH OT

COOTHOIIECHHUS IUIOTHOCTEH TejIa 1 KHUIKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTb
4acTH Tena.

OnpeneneHue BBITAIKUBAIOLICH CHUIBL, ACUCTBYIOIIEH Ha TEIO, INOTPYXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLICH CWIBL, JACUCTBYIOLIEHM Ha TEIO B
JKUJKOCTH, OT MaCChI TeJIA.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKHM M OIpEICIIeHuE €€

IPY30I0ABbEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHEprus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pbr4ara. HpI/IMCHeHI/Ie [MpaBujia paBHOBECHUA pblUara K 6J'IOKy. «3o010TOC IIpaBHJI0» MCXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuyeckas »Heprus. KuHeTrnueckas W moOTeHUManbHas dHeprud. [IpeBpainenue

OJIHOTO BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHJIBI TPEHHUS NPU PABHOMEPHOM JIBJKEHUU Tella IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. WUsmepenne KITJ] HakTOHHOH TITIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.
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Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOpUH CTpOEeHUs BelecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, MNOATBEPXKIAIOIINE OCHOBHBIC IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BenlecTBa. Kpucramiueckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra3oB, )KHUJIKOCTEH 1 TBEPBIX TeJl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETHYECKON Teopun. (CmauuMBaHWE U KanWULSIpHbIE siBIeHUsA. TeruioBoe
pacuIMpeHue u cxxatue.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)XEHHUS YacTHL.
Buytpennsis aneprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHEpruu: Terjonepenaya u
coBepItieHre paboThl. BUIBI TeTUIONIEpEIavn: TEIIIONPOBOAHOCTh, KOHBEKITUS, H3TYICHHE.

KonuyecTBOo TemnoTel. YenpHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepleBaHHE KPUCTATUYECKUX
BElIeCTB. YaenpHas Tersora ruasieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenwue.
Kumenne. YnenbHas TemioTa mapooOpa3oBaHUSA. 3aBUCUMOCTH TEMIIEPATyphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMS.

[Mpuntuner pabotel TeruioBbix aBurateneit KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILIEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Hab6mronenue nuddysun.

Habmronenue siBIeHU cMaunBaHUs M KAMAJUTSIPHBIX SBICHUM.

Habmronenue TemnoBoro pacimypeHus Ted.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxnaxJieHue Ipu COBEPLICHUN PaOOTHI.

© 0o N o g B~ w DR

HarpeBanue npu coBepuieHr# padoThl BHEUTHUMH CHUIaMH.

10. CpaBHeHHE TETUTOEMKOCTEH Pa3IMYHBIX BEIICCTB.



11. HaOmroneHne KUIIEHUS.

12. HalGunroieHre TOCTOSTHCTBA TEMITePaTyphl PH TIJIABJICHUU.

13. Monenu TeIIoBBIX IBUTATEIICH.

Jlabopamopuwvie padbomot u onvimel.

1. OmnbITbl 1O OOHAPYXKEHUIO ACUCTBUS CUJI MOJCKYJISPHOTO MPUTSHKEHUSL.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM UJIH caxapa.

3. OmBITHI 110 HAOJIIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell.

4. Omnpenenenue AaBieHUs BO3Ayxa B OalsIOHE MIIPULIA.

5. OmnbITel, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh [JaBJICHHs BO3JyXa OT ero oonéma u

HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka TrHUIMOTE3bI JMHEWHOW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmropenue u3MeHEeHHs] BHYTPEHHEH 3HEPrUM Tella B pe3ysibTare TeIUIoNepeaaydu u

paboThl BHEIITHUX CHII.

8. MHccnenoBanue siBICHHS TEMIOOOMEHA PU CMEIIMBAHUH XOJIOJHON M TOPsTUEit BOJIBI.

9. OmpeneneHue KOJIMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHHS.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaenbHOM TEIIOTHI IJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexktpuzanus Ten. JlBa poja AEKTpUYECKUX 3apsaoB. BzanMopelicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSIKEHHBIX Tel OT BEIUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe nosne. Hanpsx€HHOCTh 3nexkTprueckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3JeKTpuueckuil 3apsia. CrtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOT0 3apsijia.

ONEeKTpUYecKUi TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. VcTOYyHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemecTBa. 3akoH Owma Ui ydacTka LEMu.

HOCJ’IG}IOB&TGHLHOG " MapaJlyICIIbHOC COCAUHCHUEC ITPOBOJTHUKOB.



PaboTa 1 MOIHOCTH AJEKTPUUYECKOTO ToKa. 3aKkoH [[xoymnsa—JIeHna. DaeKkTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKOM dHEPTrUH B ObITY. KOpOoTKOE 3aMbIKaHUE.

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHUTOB. MarHuTHOE IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Kku3HU Ha 3emiie. OnbIT Ipcreaa. MarHuTHoe 1mose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpoMarHuToB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagess. SBiaeHue  AAEKTpOMarHUTHOM  wHAyKuMH. IIpaBuno  Jlenma.
OnekrporeHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia aeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTUuecKast HIYKIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKY U AUDIEKTPUKH.

MogenupoBaHue CUIIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.

M cToYHUKHN NOCTOSHHOTO TOKA.
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JlercTBUSA DIIEKTPUYECKOTO TOKA.

[HEN
o

. SJIGKTpI/ILICCKI/II\/'I TOK B X KHUJIKOCTH.

[EEY
[EEY

. "'a30BBbIii pazps.

[EEN
N

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

[HEN
w

. I/I3MepeHHe QJICKTPHUYICCKOI'0 HAIPAKCHUSA BOJIBTMCTPOM.

[EEN
IS

. Peoctar u marasun COHpOTHBJ’ICHHfI.

[EEN
a1

. BzanmMmoiericTBrEe MOCTOIHHBIX MarHUTOB.

[EN
(2]

. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTH pa3aACICHUA ITOJOCOB MarHura.

[EEN
\I

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH IMOCTOSHHBIX MarHUTOB.

[EEN
00}

. OnbIT Opcrena.

[EN
[(e]

. MarauTHOE moJie TOKa. JJIEKTPOMArHHUT.

N
o

. lelicTBuE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
[T

. SJ'ICKTpO,Z[BI/IFaTCJIB IIOCTOAHHOI'O TOKA.

N
N

. UccrnegoBanue siBIeHUs 3HeKTpOMaFHHTHOﬁ WHAYKIIUHA.

N
w

. Onibrter @apanest.

N
D

. 3aBUCHUMOCTh HampaBJICHHUA HHAYKIIUOHHOT'O TOKa OT YCJ'IOBI/II\/'I €0 BOBHUMKHOBCHHUA.



25.

DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimol.

1. OmnbIThl 0 HAOTIOACHUIO SJCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue necTBUS 3JIEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAIIEKTPUKH.

3. COopka u npoBepka padOThl JIEKTPUUECKOH LIEIU TOCTOSTHHOTO TOKA.

4. V3MepeHue U peryaupoBaHUE CHIIbI TOKA.

5. H3mepeHue u peryianpoBaHuE HANPSIKEHUS.

6. MccnenoBaHue 3aBUCHMOCTH CHUJIbI TOKA, UAYILLETO Yepe3 PE3UCTOP, OT COIIPOTHBIICHUS
pe3UCTOpa M HAIPSKEHUs Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €r0 JUIMHBI, IUIOIAN IONEPEYHOr0 CEYEHUs U MaTepuara.

8. Ilpoepka mpaBuia CIOXKEHHUS HANPSOKEHUH INPU IOCIEAO0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIBI TOKA MPH NMAPAJUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. Onpenenenne MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEIIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO Yepe3 JaMIIOUKy, OT HaIpsKEHUs
Ha Heu.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MIOCTOSTHHBIX MarHUTOB.

15. I3yueHre MAarHUTHOTO TMOJS IOCTOSHHBIX MAarHUTOB MpPHU HMX OOBEAMHEHHH H
pa3encHUN.

16. MccnenoBanue ACUCTBUS SJISKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAECHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yueHne AeiicTBUSI MATHUTHOTO TOJISI HA TPOBOIHUK C TOKOM.

19. KorcTpynpoBaHue 1 u3y4eHre paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTaHOBKHU.

21. OnbITEl 1O MCCIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMHU: HCCIEI0BaHHE
M3MEHEHUH 3HaYeHMs U HallPaBJIEHUSI HHAYKLIIHOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTH

MEXaHWYECKOTO JBHWKEHHs. PaBHOMepHOe mpsMoiuHEHHOe ABWXkeHue. HepaBHoMmepHOe



NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TpsSIMONTHHEHHOE ABMkeHne. CBoOoaHOE nagaeHune. OnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTU. Ilepuon m dactora oOpamienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUsl CKOJIBKEHHS, CHIIA TPEHUs
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOPEHUE CBOOOJHOrO NaJEHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
neperpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHnenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckas pabdota U MOIIHOCTb. PaboTa cuil TskecTw, ynpyroctd, TpeHus. Cs3b
sHepruu u paboTel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHnnanbpHas SHEPrUs cxartoi npyxuHel. Kunernueckas sHeprus. TeopemMa 0 KHHETHUECKON
DHEPruM. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE MyTel U TPaeKTOPUH ABMXKEHHsI OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TENl OTCUETA.

H3mepeHune ckopocTy U YCKOPEHHUS IPSIMOJIMHEHHOTO TBUKEHHUSI.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

Ha6J'IIOIleHI/IC ABWIKCHUSA TECJIa IO OKPYKHOCTH.

o o ~ w

Habmonenne MexaHN4ecKuX SBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MacChl TeNa U AEUCTBYIOLIEH Ha HErO CHIIBIL.

8. HaOmioneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TE.

9. H3meHneHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEl.



12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMITyJIbCca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGumroieHne peakTUBHOIO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH ITPU CBOOOIHOM Ia/IEHUH.

16. CoxpaHeHue MeXaHUYECKON 3HEPTUH MIPU JBMXKEHUH TeJla MO/ 1eHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JajbHEUIEro PaBHOMEPHOI'O JBUKCHHS
IIapHKa UK TEIEKKH.

2. OmnpeneneHue CpeqHEH CKOPOCTU CKOJbXEHHUS OpycKa WM JBHXKEHUs IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUsI Tejda NPU PAaBHOYCKOPEHHOM JBM)KCHUH 110 HAKIOHHOMN
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumnoressl: €cCiIM IPU PABHOYCKOPEHHOM [JBMKEHUM O€3 HayallbHOUN
CKOPOCTM IIyTH OTHOCSTCA KaK psJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKHU BPEMEHHU OJIMHAKOBBI.

6. HccrnemoBaHue 3aBHCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHMUSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIbKEHHS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTBl CHJIBI TPEHUS TPH PAaBHOMEPHOM [BI)KCHUH Telld 10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YOPYTrOCTH NHpU MHOABbEME Tpy3a C HCIOJIB30BaHUEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

11. V3ydenune 3akoHa COXPAHEHUS SHEPTUH.

Pa3zpnen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTHKHM KOJeOaHMN: MEpHOJ], 4acToTa,
amMIuIuTYAa. MareMaTHYecKuil M NpPYXKUHHBIH MasTHUKU. [lpeBpallieHue 5SHEpPruu INpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeiHy)eHHble koneOaHus. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHBIE U MONEepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



1
2
3
4.
5
6

Hab6nronenue konebanuii e moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YITPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaburoieHne BbIHYX/I€HHBIX KOJ€OaHUI U pe30HaHca.

PacnipocTpanenue mpoaoabHbIX U MTONEPEUYHBIX BOJH (HA MOJICTIH).

HabGnroeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwie pabomsl u onvimol.

1.
2.

7.

Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui MaTeMaTH4ecKoro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TIEpUOJa KOJICOAHW TOJIBEIICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH MEpPHOJA KOJNEeOaHWN MPY>KMHHOTO MasTHHUKa OT MaccChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUM Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepHoAa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nen 10. DiieKTpOMarHuTHoe 1MoJie M 3JIEeKTPOMATHUTHbIE BOJIHbI.

3J'IGKTpOMaFHI/ITHOC ImoJIc. aﬂeKTpOMaFHI/ITHHe BoJIHBI. CBOMCTBA QJICKTPOMArHUTHBIX

BosH. [IIkana QJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMAIrHUTHBIX BOJIH JJIL COTOBOH

CBsI3H.

DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CaoiicTBa OJICKTPOMAIrHUTHBIX BOJIH.

BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLBIX BOJIH C TTIOMOIIBIO MOOHIIBHOTO TCJ'IC(I)OHa.

Pasznea 11. CBeToBLI€e IBJICHHUS.

JlyueBas monenb cera. Vcrounuku cBera. [IpsMonuHeliHOe pacnpoCTpaHEHHUE CBETA.

3armenus Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKOH MMPECJIOMJICHUA CBCTA. ITonHoe BHYTPCHHCC OTpPAXCHUC CBCTA.

Hcnonp30BaHKe MOJIHOTO BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox mnyweit B muH3e. Onruueckas cucrema ¢oTroanmnapara, MHUKpPOCKONa H

Teneckora. [J1a3 xak onrtudyeckas cucreMa. bim3opykocTs M JaabHO30PKOCTb.



Paznoxenune 6emoro cBera B ciekTp. OnbiTel HptoToHa. CrioskeHHE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
IIpenomiuenue ceera.
ONTUYECKUN CBETOBO/I.
Xox JIy4eit B coOuparomei JTruH3e.
Xox JIydeil B paccenBarolleH JIMH3E.

[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.
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[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mozens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. Tlony4enue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yriia MaJieHusl.
2. HzyudeHme xapakTepUCTHK U300paKCHUS MPEAMETa B IIIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHHs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tony4yenne n300paXkeHU ¢ MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMPArOIEeH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.

N o g &~

OnbITEl O BOCIPHUATHIO I[BETa MPEIMETOB NpU MX HaOIIOJEHUHM uepe3 I[BETOBbIE
(GUIBTPBHIL.

Pa3nen 12. KBaHTOBBIE sIBJICHUS.

Omneitel Pesepdopaa u nnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Mopzens aromMHoro siapa. M3oromsl. PamnoaktuBHBIE TpeBpamieHus. llepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakMy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounukum
sHeprun ConHIA U 3BE3 .

Snepnas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3IyYE€HUIN HA )KUBBIE OPTaHU3MBI.



Hemoncmpayuu.

1. CnexTpbl U3Iy4E€HHS U NOTJIOLICHMSL.

2. CnexTpsl pa3InIHBIX TA30B.

3. Cnektp BoJopoa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. PaOota cu€Tunka HOHU3UPYIOLUIUX U3TyYEHUH.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopuwvie pabomot u onvimeul.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwue paanoakTHBHOTO (POHA.

IHoBTOpPUTEJIHbHO-0000 110N MOYJIb.

[ToBTOpUTENBEHO--0000MIAIOMINI ~ MOIYJb MPEJHA3HAUYEH [UIsi CUCTEMATH3alMH |
00001IeHUS TTPEIMETHOTO COACPKAHKS M OIBITA IEATEIIbHOCTH, IPUOOPETEHHOTO MPH U3YUYCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busnke 151 00yJaromuXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS — BHUIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCredmBacTCsS JOCTHIKEHUE TIPEAMETHBIX U
METamnpeMETHBIX TJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMHUpYyeTCs eCTeCTBEHHOHAyudHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NUYCCKUE SBJICHHS, NPUMCHSS IOJTYYCHHBIE 3HAHUS,
pemIaTh 3a/1a4u, B TOM YUCJIC KAYEeCTBEHHBIC U SKCTICPUMEHTAIBHEIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapaKTep JAHHOTO pa3fielia peanu3yercs 3a CYET TOoro,
YTO 00yYaroUIUeCs BBIMOIHSAIOT 33/I1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHWH PaclO3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKpY’KaroIIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

MCIIONIb30BaTh HAayYHbIE METOJBI MCCIEAOBaHUSA (PU3NYECKUX SIBJICHH, B TOM YUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI HAMOOJEe BaXKHBIX JIOCTIDKEHUH COBPEMCHHBIX TEXHOJIOTHIH,
HalpuMep, MPAKTHYECKOTO WCIOIb30BaHUS PA3IMIHBIX HCTOYHUKOB SHEPTUHM Ha OCHOBE

3aKOHa IMPEBpaIICHUA U COXPAaHCHUSA BCEX U3BCCTHBIX BUAOB SHCPI'UH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA



N3yuenne Qu3NKH Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HANpaBiICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIOLINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:
1) mnaTprMoOTH4Y€eCKOro BOCIIUTAHUSA:

IIPOSIBJICHUE HMHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHHMIO POCCHICKON
¢bu3nveckoil HayKw;

[IEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U
STHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUIECKUM IPUMEHEHUEM JTOCTHIKEHUH (PH3HKH;

OCO3HaHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTU YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

BOCIIPHSITHE 3CTETUYECKUX KauecTB (PM3NYECKON HAyKH: €€ TApMOHHUYHOTO MTOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 TO3HAHHUA:

OCO3HaHHE LIEHHOCTU (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLIECH KYJIbTYPBI;

pa3BUTHE HAyYHOU JH0O03HATEILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

OCO3HaHME LIEHHOCTH 0e30IacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaXXHOCTH IMpaBuil O€30IacHOro IOBEACHMSI Ha TpaHCIOpTE, Ha JIOporax, C
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSX;

c(OpMHPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTr0
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

aKTHBHOE y4acTHE B PELIEHUHU IPAKTHUUECKUX 3aja4 (B paMKax ceMbH, 00pa30oBaTeNIbHOM
OpraHM3alyy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAIBHOW HAIPaBJIEHHOCTH,
TpeOYIOUIMX B TOM YHUCIIe U (PU3NYECKUX 3HAHUA;

MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO MPOodeccHil, CBI3aHHBIX ¢ (PU3HUKOI;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

OpHEHTAIlMsl Ha NpPUMEHEHUEe (U3MYECKUX 3HAHMM s pelleHus 3ajad B 00JacTu
OKpY’KaIoIllel Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXKHBIX IOCIEICTBUI
JUISl OKPY>KalOIEe CpeJibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPo0sIeM U IMyTel UX peleHus;



8) ajanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMATBHON M MPUPOIHOM Cpeabl:
HOTp€6HOCTb BO BSaI/IMOIIef/’ICTBI/II/I IIpyU  BBIIIOJIHCHUHA I/ICCJICI[OBaHI/Iﬁ U IIPOCKTOB
¢u3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;
MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AeSITeIbHOCTD;
noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUN, B TOM uucie (HOPMYIHpPOBATH UICH,
IIOHATHUA, TUIIOTE3bI O (bl/ISI/II-IeCKI/IX OGT:GKTaX U ABJICHUAX,
OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
IUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;
CTpEeMJICHHE AaHAM3UpOBaThb M BBIABIATH B3aUMOCBSI3UM MPHUPOABI, O0O0IIEeCTBa U
3KOHOMHMKH, B TOM 4YHUCJIC C UCIIOJIb30BAHUCM (bI/ISI/I‘IeCKI/IX 3HaHI/II>’I;
OLICHKAa CBOMX JCHCTBUH C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPENY, BO3MOKHBIX

r100aIbHBIX HOCJIC,HCTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHMsSI IporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT copMUpOBaHBI MeTampelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCajbHble YyueOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE

YHHUBEpCaIbHbIEC yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBUSL.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckne aeicTBus:
® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKU OOBHEKTOB (SIBICHUH);
e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAcCU(DUKAIIMN, OCHOBAHUS JUIsI 000O0IICHUS
Y CPaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBIBIATh NMPUYUHHO--CIEACTBEHHBIE CBS3UW MPU U3YUYEHUU (UBUYECKUX SIBICHUU U
MPOLECCOB, JENaTh BBIBOABI C MCIIOJIB30BAHUEM JEAYKTHUBHBIX WM HWHIYKTUBHBIX
yMOSaKHIOquHﬁ, BbIIBHUTATh THITOTE3bI O B3AUMOCBA3AX (1)I/ISI/IV-IGCKI/IX BCIINYHH,
® CaMOCTOSTENHHO BBIOMpaTh CMOCOO pemieHus y4ueOHOW Qu3umyeckol 3amauu
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB peEUIEHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).
ba3zoBble nucciiegoBarebckue JeMcCTBUA.

® HCIOJIB30BaTh BOIIPOCHI KaK HCCJ’IC}IOB&TCJ’ILCKI/Iﬁ HHCTPYMCHT IIO3HAHU,



MPOBOJUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY  OIBIT, HECJIOXXHBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;
OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B XOJ€
MCCJICIOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYyIUpOBaTh O0OOIIEHUS M  BBIBOABI IO  pe3yJibTaTaM
POBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKXKE

BbIABUT'aTh NPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ unopmanmeii:

OPUMEHATHh Pa3jIMYHbIe METO/bl, MHCTPYMEHTHI M 3allpOChl MpPHU IMOHCKE U OTOOpe
UH(OPMALIUY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (PU3NIecKOo 3a1aun;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO PA3IUYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMYy IpeAcTaBiIeHUs HHpOpManuu U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOXKHBIMM CXE€MaMM, JuarpaMMaMu, HHON

rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

B XoJe OOCYyXIeHHs Y4eOHOTro Marepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOM TEMBI ¥ BHICKA3bIBATh UJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a49H | MMOJIep KaHne OJIaroXellaTeIbHOCTH OOIICHHS,
COMOCTARJISITH CBOU CYXKICHHS C CYXJICHHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
0OHapyXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTaBISITH  PE3yJAbTaThl  BBIMIOJHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, TPOCKTA);

MOHWMATh W WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYaTHLHOW pPaOOTHI
IIPU PEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEMBI;

NPUHUMATH IIeJTM COBMECTHOW JIeATEIhHOCTH, OPTaHW30BBIBATH JACHCTBHS 10 €€
JIOCTIIKEHUIO: PaCTIpeIeNIATh POJIA, 00CYKJIaTh MPOIECCH U PEe3YIbTAaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTHUTas KA4eCTBEHHOTO pE3yJbTara MO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh Ka4ecTBO CBOEr0 BKJIaga B OOMMA TPOAYKT 1O KPUTEPUSAM,

CaMOCTOATCIIbHO C(I)OpMYJ'IPIpOBaHHLIM Y4aCTHUKaMHU B3aUMOICHCTBUS.



PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

CaMoopraHmaunﬂ:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOLINX IS pEIICHUS
buznyecKux 3HaAHMUIA;

OpUEHTUPOBATbCSA B PA3IMYHBIX NOAXOAAX NPUHATUS pELICHUH (MHIMBUIYaJIbHOE,
IPUHSITHE PELICHUs B TPYIIIE, MPUHATUE PELICHUH IPYIIon);

CaMOCTOSITENIbHO COCTAaBJIATH AJITOPUTM peIIeHUs (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIIEIOBAHMSI C Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUpPOBaTh IIPEAaraéMble BAPUAHTHI PELLICHU;

JACJIaTh BLI60p nu 6paTB OTBCTCTBCHHOCTD 34 PCIICHUC.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATH MPUYMHBI JOCTHXKEHHUS (HEIOCTUIKEHUs) Ppe3yJbTaToB JesTEeIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YMCIIE B XOJ BBITOJHEHHS (PU3NYECKOTO
UCCJIEIOBAaHMSI WMJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO APYroro YeloBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJady WId B

YTBCPKACHHUAX HAa HAYYHBIC TEMbI U TAKOC K€ IMPaBO APYTroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K KOHIY 06y‘IeHI/I${ B 7 KJacce NpeAMETHBIC PE3YyJIbTAThI HA 0a30BOM YPOBHE OOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTIONIb30BAaTh TMOHATHS: (U3MYECKHEe U XUMHUYECKHE SBJICHHS, HaOIIOJCHUE,
OKCIICPUMCHT, MOACJb, T'MIIOTE3a, CAWMHUIIBI q)HBI/IquKI/IX BCJIWMYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, XKMUIKOE, razoo0pa3HOe), MEXaHUYEeCKOoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEWHOE),  TPaeKTOpHs,
paBHOZCHCTBYOIas cwia, Aedopmanus (ympyras, IUIAaCTUYECKasl), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

pa3nuuath sBieHus (quddys3us, TEIIOBOE ABUKEHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE

JABVKCHUEC, HCPABHOMCPHOC IBWXCHHUE, MHCPLUA, BSaHMOHeﬁCTBHe TCJI, paBHOBECUEC



TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpalleHUd, Iepenada JaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBAaHUE Tell, TPEBPALLCHUS
MEXAHUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOIIEM MHUPE, B
TOM 4Mcie (u3nueckue sBICHHUsS B MPUPOJE: NMPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHMsS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBICHHS HA XKUBOW OpPraHU3M, IUIaBaHHE PBIO,
pblYary B TeJ€ YeIOBEKa, IPU 3TOM IEPEeBOJUTH INPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3NUECKUE SBJICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMsl, MyTb, CKOPOCTb, CpPEIHssS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tella, CWia TPEHHs, JaBlIEHUE
(TBEpmOrO TENa, JKUAKOCTH, Ta3a), BHITAJKWBAIONIAS CHJIA, MEXaHWYecKas padora,
MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHWJIbl, KO3(QQHUIMEHT IO0JIE3HOr0 JelcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUUAIbHAs 3HEPrus), IpU ONUCAHUM IPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
(GU3NUECKUX BEIMYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TpapUKU M3YYEHHBIX 3aBUCHUMOCTEH
(bU3UUECKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
IpaBUia CIOXKEHHUs CHUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBeCHs pbluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHMs MEXaHMYeCKOHl SHepruu, IMpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABJIATH MPUYUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJIBb3YysSd 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: HAa OCHOBE aHalu3a YCJIOBHS 3ajauud
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYNBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJIS pEIICHUsS

3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UYECKON BETNUNHBL;



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPhIE MOXXHO PEHIMTh MPH NOMOIIM (HU3HYECKHX
METOJOB, B OIMCAHMM MCCICNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIeIaTh BBIBOJBI 110 €T0 PE3yNIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUNA WIH (PU3UYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUs, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tella, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ Y4ETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CHJIbl YNPYTOCTH OT YAJIWHEHUS NPYKUHBI, BBITAIKUBAIOIIEH
CWIBl OT O00BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH J>KUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIIOBHU TIJIaBaHWS TN, YCIIOBHM paBHOBECHS pbldara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIENIOBaHMs, COOMpaThb YCTAHOBKY M BBINOJHATH
U3MEpEeHus, cielysd MpeUIoKeHHOMY IUIaHy, (PUKCHPOBaTh Pe3yJbTaThbl MOJy4YEeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEJOBAHMUS;

IPOBOAMTH KOCBEHHBbIE W3MEPEHUS (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHUS, JaBIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIas Ha IMOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeJI0KEHHON
MHCTPYKILUU: MIPH BBIMOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIYUCIISITH 3HAUEHUE NICKOMOM BEIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH MNpu paboTe ¢ JabopaToOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIMIMBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY b, OApOMETp, phluar, NOJBMKHBIA U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX

YCTPOMCTB C ONOpPOM Ha MX ONMCaHUA (B TOM YHCIE: MOALIMIHUKU, YCTPOMCTBO



BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOB3Ysl 3HAHHS O CBOWCTBaX (PH3UYECKHX SIBJICHUH M HEOOXOIMMBIE
duznYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpPHUMEpax) NPaKTHUYECKOTO
UCIIONIb30BaHUsl (DU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKHM3HM Il OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH C NOpuOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOACHUS HOPM HKOJOTMYECKOTO TIOBEJICHUS B
OKpYXKarolleH Cpee;

OCYIIECTBIISITh OTOOP HWCTOYHMKOB HH(popManuu B HHTepHETE B COOTBETCTBHH C
3a/IaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WM MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOMICHHS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PU3UIECKOTO COJIEPKAHUS, B TOM YHCIE ITyOJIUIHO JCNaTh
KpaTKue COOOIICHHSI O pe3yIbTaTax MPOEKTOB WU YUeOHBIX UCCIIEIOBaHUI, TIPU 3TOM
rPaMOTHO HCIIONIb30BaTh W3YYECHHBI TIOHATUHHBIA ammapar Kypca (QHU3UKH,
COTPOBOXIATh BBICTYIIJICHUE TTPE3CHTAIIUEH;

IIPU BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaensiTh 00S3aHHOCTH B
TPYIIE B COOTBETCTBUH C IMOCTABJIEHHBIMU 3a/1a4aMU, CJIEUTH 32 BBHITIOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAA B JEATEIBHOCTH TPYIIIBL,

BBICTPAaNBATb KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, YUUTBIBASA MHCHUEC OKPYKAIOMIUX.

K koHiy oOyuenus B 8 kiiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HCIIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHhle COCTOSHUS BEIIECTBAa, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBIIICHHBIA ¥ HEHACHIIIICHHBIN Map, BIAXKHOCTh BO3/IyXa, TEMIIEpAaTypa, BHYTPCHHSIS
DHEprus, TeIJIOBON JABUTATENb, YJIEMEHTAPHBIN dEKTPUIECCKHUN 3apsl, IEKTPHUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIM AJICKTPUYECKUN TOK, MarHUTHOE
noie;

paznuyaTh SIBJICHHUS (TEIUIOBOE PACHIMPEHHE W C)KaTHe, Tervlonepenada, TEMI0BOE

paBHOBECUC, CMA4YMBaAHUC, KaAIIWJUIAPHBIC ABJICHUA, HWCIApPCHUC, KOHACHCAIM,



IUIaBJIEHWe,  KpuUcCTaum3amus  (OTBepAeBaHME),  KUICHWE,  TeIulonepenada
(TETUIONPOBOJHOCTh, KOHBEKIMSA, W3Iy4YCHHE), DIEKTPU3ALUS TeN, B3aUMOACHCTBHUE
3aps/ioB, JCUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJICHCTBHE
MarHuTOB, JACHCTBHE MAarHUTHOTO IIOJISI HAa HMPOBOJHHUK C TOKOM, SJIEKTPOMAarHUTHAs
MHIYKIUS) TI0 OINUCAHUIO HMX XapaKTepPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBJICHUI B OKPYXAaIOLIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUIAPHBIE SBJICHUS B TPHPOJE, KPHCTAUIBI B mpupoje, usnydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, dIEKTPHUUYECTBO IKHMBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMid, Jpeld MOJIOCOB, pOJb MArHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICTISTH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3NYECKUX SBICHHIA;

OTMCHIBATh M3YYECHHBIE CBOMCTBA Te M (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPCHHsSS OSHEpIus, KOJIUYECTBO TEIUIOTHI, YZEIbHAas
TEIJIOEMKOCTh ~ BELIECTBA, y/JCHbHAas TEIUIOTa IUIABJICHMSA, YAEIbHas TEIUIOTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JIeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTh BO3]yXa, JIEKTPUYECKHUNA
3apsj, CHja TOKa, JJIEKTPUYECKOE HampshKeHHe, CONPOTHUBICHHE MPOBOJHHKA,
yIEeIbHOE CONPOTUBIIEHHE BEIIECTBA, padoTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPH
ONHCAaHWH TPABHIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIIONB3yEeMBIX BEIUYHH,
0003HaueHMs M eTUHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEJNUYMHY C JPYTMMHM BeIMYMHAMH, CTPOUTH Tpaduku
M3YyUEHHBIX 3aBUCUMOCTEH (PU3MUYECKHIX BEINYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJOKEHHUSI MOJICKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHS BEUIECTBa,
NPUHIAIT  CYNEPIIO3UIUH ToJiel (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—JleHua, 3akoH coxpaHeHHS
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUChIBATH €ro
MaTeMaTHYECKOE BBIpaKCHHUE;

OOBSICHATh (pr3MYECKHE MPOLECChl W CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTYaIHi MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh

IMPUYIUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH 00bsAcHEeHHE U3 |1—2 JOrMYyecKux IIaroB C



omopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHHUH, (PU3HMUECKUX 3aKOHOB N
3aKOHOMEPHOCTEMN;

pemiate pacu€THble 3adauyud B 2-3 JEWUCTBUSA, HCIOJB3YysSd 3aKOHBI U (QOPMYIIBL,
CBSI3bIBAIOIIME (PU3MYECKHUE BEIWYMHBI: HAa OCHOBE aHajiM3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PELICHUS 3aJauH,
BbIOHMpATh 3aKOHBI U GOPMYJIIbI, HEOOXOAUMBIE I €€ PEIICHUs, IPOBOJUTH PACUETHI U
CPaBHHBAThH MMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MNpPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MPU IMOMOIIU (PUIUIECKUX
METOJIOB,  MCIIONb3ys  OIMCAaHUE  MCCIEAOBaHUS,  BBIAEHATH  IPOBEPSIEMOE
MPEANOI0KEHHE, OLIEHUBATh MPaBUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBaHMUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH ONBITHI TI0 HAOJIOJCHUIO (PU3NICCKUX SBICHUH WM (PU3UICCKUX CBOHCTB
Ten (KamwuIspHBbIE SBJICHUS, 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT €ro oo0béma,
TEMIEPATypPhl, CKOPOCTHU MPOIIECcCa OCTHIBAHUS U HATPEBAHUS MPU U3IyUYEHUU OT LIBETa
u3Nydaronie  (MOorJomaroiei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH H IUIOMIAJAd €€ TOBEPXHOCTH, OJJICKTpHU3alUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YalIHM3alisi MATHUTHBIX MOJIEH MOCTOSHHBIX MarHWTOB, ACHCTBUS MAarHUTHOTO OIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MPOBEPsSEMbIE TMPEINOIOKEHUsI, CcOoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpYyIOBaHMS, OMNHCHIBAaTH XOJA ONbITA H
dbopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUs] TEMIEPATYpbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa,
CUJIBI TOKA, HANpPSDKEHUS C MCIOJNIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JIaTYMKOB
GU3MYECKUX BEJIMYMH, CPaBHUBATh pPE3yJbTaTbl H3MEPEHUNA C YUETOM 3aJaHHOU
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCITOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJAHUKA OT
€ro JIJIMHBI, TUIOUIaJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HAa IPOBOTHUKE,
HCCIJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHH MPOBOJIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBINOITHATH U3MEPEHUS, CICIys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTAThI MOTYYSHHON 3aBUCUMOCTH B BHJIE

Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaThb BBIBOJELI IO PE3YyJIbTaTaM HUCCIICIOBAHUS



IPOBOJIUTh KOCBEHHbBIC HM3MEPEHHUs (U3NUECKUX BEIMYUH (yIeNbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJENys
IPEJJI0KEHHON HHCTPYKIMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

coONoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB € ONOPOM HAa MX ONMCAHMS (B TOM YHCJE: CHCTEMAa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETP, BOJIBTMETP, CUETUUK 3IIEKTPHUUECKOH
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeNbHbIE JIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKAa), HWCIOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
Heo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKHJKOCTHBIH TEpPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTelb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOIl, PEOCTar), COCTaBIISATh
CXEMBbI 3JIEKTPUYECKUX LIeTIel C MOCIEeI0BaTeIbHBIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;
IPUBOJIUTH TpUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCITOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0€30MacCHOCTH MpH OOpalleHud C NpudOpaMU U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHS HOPM OSKOJOTMYECKOrO TIOBEACHHS B
OKpYKarollei cpee;

OCYIIECTBIIATh TMOUCK HHpopManuu (usndeckoro coziepxkanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YYEOHBIX 3aJaHUI Hay4yHO--TIONYJISPHYIO JIUTEPATYPY
(U3MUECKOro Co/Aep)KaHUs, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJ/IeTh NMpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE MHCHbMEHHBIE U KpPAaTKUE YCTHbIE COOOLIeHHs, 00001mas
MH(OPMALIMI0 U3 HECKOJbKHUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE

HY6J'II/ILIHO MMpEaACTaBJIATh PE3YyJIbTATHI HpOCKTHOfI niIn HCCIIeI0BaTEIbCKOM



JEeSITEIbHOCTH, TP 3TOM T'PAaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHSATHIHBIN ammapar
Kypca (hU3MKH, COMTPOBOXK/IATH BBHICTYIUICHUE TTPE3CHTAIINECH;

IpPU BBIIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEA0BaHUN (UBUYECKUX IPOLIECCOB
pacmpeaensiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33a4aMU,
CIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEeHCTBUH M KOPPEKTHUPOBATH €ro, aJaeKBaTHO
OLICHUBAaTh  COOCTBEHHBI  BKJaJ B  JEATENHOCTb  TIPYIIBL,  BBICTpPAUBATh

KOMMYHUKATHBHOC BSaI/IMOHGfICTBI/IC, MMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(bJII/IKTLI.

K xonmy oOyuenuss B 9 kJjacce mpeiMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUabHAs TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHHUYECKOTo JABMKEeHHUs, nedopManus (yrnpyras, miacTHuecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3kKu, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOro TeEsla, paBHOBECHE,
MEXaHUYeCKue KoyieOaHWsi W BOJIHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JAIIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs W TorjiouleHus, anbpa-, Oera- U ramma-
U3JIy4E€HMS, U30TOIBI, CPHAs DJHEPreTHKA;

pa3iuuaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBU)KCHMHE,
KosiebaTenbHOE JBM)KEHUE (3aTyXalollMe W BBIHYXKAECHHBIE KOJeOaHUs), pE30HaHC,
BOJIHOBOE€ JBW)KEHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHUE,
OTpPa)KEHUE U NPEJIOMIICHHE CBETA, MI0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, AMCIIEPCUSI CBETA,
€CTeCTBEHHAs] PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa H3IIy4eHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIINUX
JaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKHX SIBICHUN B OKpYKaroImeM Mupe (B
TOM 4yHcie (U3HUECKUe SIBICHUS B NMPUPOJIE: NMPWINBBI U OTJIMBBI, JABM)KEHUE IJIAHET
CoHeyHOU cUCTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMMUYECKHE BOJIHBI, ILYHAMM, 3XO, LBETa TEll,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OHOJOTMYecKoe  JeicTBUE  BUAKMMOTO,
yIbTPa(PHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUYCHHM, €CTECTBEHHBIM DPaJIMOAKTHBHBINA
¢doH, KOCMHYECKHME JIy4d, paAHUOAKTUBHOE MW3JIy4€HHUE TMPUPOIHBIX MHUHEPAJIOB,

JIelcTBHe PAAOAKTUBHBIX I/ISJIy‘-ICHI/Iﬁ Ha OpraHusm LICJ'IOBCKEI), IIpru 3TOM HECPEBOANUTH



MPaKTUYECKYIO0 33/ladyy B y4eOHYIO, BBIJCISITH CYIICCTBEHHBIC CBOMCTBA (TPU3HAKH)
(bu3nUeCKUX SBICHUIA;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOpPOCTb Tejla IIPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHHUE, NepeMelleHue, MMyTh, YIioBas CKOpOCTb, CHJa TPEHUs, CUiIa YIPYrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHU4YECKasi padoTa ¥ MOIIHOCTh, MOTEHIMAIBHAS HEPTUs Teja, NOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPT U CKAaTOM MPYKUHBI, KHHETUYECKAs
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacTora KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, [10KA3aTellb MPEIOMIICHUS
Cpezpbl), IPU ONHCAHWH TPABHILHO TPAKTOBATh (DU3MUYECKHHA CMBICT HCIOIb3yEMBIX
BEJIMYMH, OOO3HAYCHUS M EIWHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLMII CYNEPHO3ULUU CHII,
IPUHLINI OTHOCUTENbHOCTH ["anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPAKEHUsSI M TIPEIOMIICHHUS CBETA, 3aKOHbI COXPAHEHHUs 3apsJOBOr0 U
MaccOBOI'O YHMCEJ TMpPU SJEPHBIX pPEAKUMsIX, IPH OTOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OO0BSICHATh (pU3MYecKHe MpOLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNUE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOPOH Ha 2—
3 u3y4yeHHBIX CBOWMCTBA (PU3UYECKUX SABJIECHUM, (UINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEMN;

pemath pacuéTHbIe 3aa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3YsI
3aKOHBI U (OPMYIIBI, CBSI3bIBalOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allUChIBaThb KPaTKOE YCIOBHE, BBIABIATh HEAOCTAIOUIME WIN
M30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE I PEIICHUs,
IPOBOAMTh pPAacu€Thl U OLEHUBATh PEATMCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacro3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIK (PUINYECKUX
METOJIOB,  MCIIONb3ysd  OINUCAaHUE  MCCIEAOBaHUS,  BBIAEHATH  IPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPaBUWJIBHOCTh IIOPSAKA IPOBEIAECHUS MCCIEAO0BaHUSA,

ACJIaTh BBIBOABI, MHTCPIIPETUPOBATE PE3YJIbTAThI H&6J’IIO)ICHPII71 " OIIBITOB;



MPOBOJMTH OMBITHI IO HAOIONCHUI0 (PU3NYECKUX SBICHUN WM (PU3UIECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCUMOCTh
neproja KoJieOaHuii MPYKUHHOTO MAITHUKA OT MAacChl Tpy3a U )KECTKOCTU NPYKUHBI U
HE3aBHCUMOCTh OT aMILTUTY bl MAJIBIX KOJICOaHWH, MPSIMOJIMHEHHOE pacIpOCTPAHCHUE
CBETa, paslio’KeHHWE Oelloro cBeTa B CIEKTp, U3YyUYEHHE CBOICTB H300pa)keHHs B
IUIOCKOM 3€pKaje M CBONCTB HU300pakeHHsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOZIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAHOBKY M3 N30BITOUHOTO HAbOpa 000PYAOBaHUS, OMIMCHIBATH X0 ONbITA U
€ro pe3yibTarhl, POPMYITUPOBATH BHIBOIBI,

MPOBOJIUTh TPU HEOOXOAUMOCTH CEPHUI0 MPSMBIX H3MEPEHUM, OMpeNessisi cpeaHee
3HaYeHHE H3MEpAeMOil BeNMUUYUHBI ((OKYCHOE pAacCTOSIHHE COOMpAroiel IUH3bI),
000CHOBBIBATH BBIOOP CIIoco0a U3MEepeHusl (M3MEPUTEIBHOTO MPUO0pa);

MPOBOAUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYMH C HCIOJIb30BaHUEM
OpsIMBIX  U3MEpPEHU (3aBHCHUMOCTh IYTH OT BPEMEHH I[P PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HadalbHOH CKOpOCTH, IMepuoja KoJeOaHWid MaTeMaTH4ecKOro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIjla OTPAXCHHs CBETa OT yrila MaJCHUS U
yria mpeloMIIeHUsl OT yria MaJieHus): IJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (DUKCHpOBAaThb pe3yJabTaThl IOJTYYEHHOH 3aBHUCHMOCTHU
(GU3HYECKUX BETUYHMH B BHUJE TAOIUI] U TpadUKOB, JIeIaTh BBIBOJBI MO Pe3ylbTaTaM
UCCIIE/IOBAHMS,

MPOBOJINTH KOCBCHHBIE W3MEPCHHS (U3MYSCKUX BEIHYWH (CpeaHsst CKOPOCTh U
YCKOpEHHE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO TTaICHHS,
KECTKOCTh TMPYKUHBI, KOAPDUIIMEHT TPEHUS CKOIBXKEHHS, MEXaHWYecKas paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWi MaTeMaTUYeCKOTO U TMPYKUHHOTO
MasTHUKOB, ONTHYECKass CHJa COOMpAIOIIed JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh IKCIICPUMEHTAILHYIO YCTAHOBKY W BBITIOJNHSTH
U3MEpEHUs, Cenys MPEeUI0KEHHON HHCTPYKIIMH, BBIYUCISATh 3HAYCHHE BEIMYUHBI U
AHAIM3UPOBATh TIONYyYEHHBIE PE3YNbTaThl C YYETOM 3aJlaHHOW TMOTPEITHOCTH
WU3MEPEHHUI;

coOnrofaTh TmMpaBuja TEXHUKH O€30MacHOCTH mTpu paboTe ¢ 1abopaTopHBIM
00opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKH H3YYCHHBIX (DU3MUECKUX MOJAENEeH: MarepualibHas
TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOYCHYHBIM WMCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A,

IJIaHeTapHasd MOACIIb aTOMA, HYKJIOHHAad MOACJIb aTOMHOTO s/1pa;



XapakTepu30oBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCaHUs (B TOM YUCIIE: CHUAOMETP, AATYUKH ITOJI0XKEHUS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JIO0T, OUKHU, IIEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOMN, JO03UMETp, KaMmepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPHU PELICHUH y4eOHO--
IPAaKTUYECKUX 3aJjay, ONTUYECKHUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUH B IJIOCKOM
3epKajie U coouparolei JIuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MH(OpPMALMIO O MpUMepax) MPaKTUYECKOro
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM MJIsi 0OECredeHUs
0e30macHOCTH NIpU OOpalleHHuH ¢ HOpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAaMHU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTHUYECKOTO IIOBEAECHUS B
OKpYXarollen cpene;

OCYILLIECTBIIATh MOMCK HMH(pOpManuu (¢uszndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH TOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu HMHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHsI Ha OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO TPEACTABIATH
pe3yNnbTaThl IPOEKTHOM WIIM MCCIEA0BATENbCKON AESITEIbHOCTH, TP ITOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM IMOHATUHHBINA ammapaT H3y4aemoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIEHHE IIpe3eHTallel ¢ Y4€ToM OCOOEHHOCTEeH ayAuTOpuu

CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne  HaumenoBaume KosauyecTBo 4yacos DJIeKTPOHHBIE

n/ | pa3gesioB M TeM Bcer Kontponbn = Ilpaktuueck  (uupposbie)

n IporpamMmel 0 ble padoThl ne padoTel oOpasoBaTe/bHbIE
pecypcbl




Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 ®du3uka - HayKa o ) ®duzuka, 7 Kacc,
' pUpOJIE ®IAOY JI10
dusznueckue "AxageMus
1.2 2 1
BEJIUYUHBI MHHHpOCBeH_[eHI/ISI
Poccun"
E
CTECTBEHHOHAYY BuGmorexa LIOK
1.3 I 2 1
HPIH METOA https://m.edsoo.ru/7f41
ITO3HAHUS 6194
Htoro no pazneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

21 Crpoenne 1 ®duszuka, 7 Kiacc,
BCIICCTBA Or'AOY IIIO
JBuxxeHue u "Axanemus

2.2 B3aNMOJIENCTBUE 2 1 MuHnpocBenieHus
YaCTHUIl BEIIECTBA Poccun"

ArperarHble bubmuoreka [{OK

23 COCTOSIHHUS 2 https://m.edsoo.ru/7f41

BElleCTBA 6194
Hroro no pazgeny )

Pasznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl

MexaHn4ueckoe
3.1 3
IBIDKEHUE
HNuepuus, macca,
3.2 4 1
IUIOTHOCTE
3.3 Cuita. Bunsr cun 14 1 2
Wroro no pazneny 21

®dusuka, 7 Kacc,
OI'AOY AIIO
"AkagemMus
MuHnpOCBeIIeHUS
Poccun"

but6mmoreka [IOK
https://m.edsoo.ru/7f41
6194

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



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

JlaBiienue.

[Tepenaua
JTaBIICHUS
4.1 TBEPIBIMU 3
duzuka, 7 Kacc,
TeJIaMHu,
OI'AOY JIIO
KHUJIKOCTSIMH 1
"AxageMus
rasamu
MuHnpocBeneHus
JaBieHnne
4.2 S Poccun"
KUJIKOCTH
bubnunorexa LIOK
ATtmochepHoe
4.3 6 https://m.edsoo.ru/7f41
JIaBIICHHEC
6194
[elictBue
JKHUJIKOCTH U Ta3a
4.4 7 3
Ha TOrpyXEHHOE B
HHX TEJIO0
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
Pabota n dusuka, 7 Kiacc,
51 3 1
MOIITHOCTb ®I'AOY 110
[IpocTtsie "Akagemust
5.2 5 1
MEXaHU3MBbI MuHnpocBenieHus
Poccun"
53 MexaHnuueckas s . bubnmorexa LIOK
' SHeprus https:/m.edsoo.ru/741
6194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 12
YACOB IO
I[TPOTPAMME

8 KJIACC



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

Ne HaumenoBanue

KoanuyecTBo 4acoB

DJIEKTPOHHbBIE

(undposbie)
n/  pasgenroButeM  Bcer Kourpoabn — Ilpakruueck
oOpa3oBaTe/ibHbIE
n NpOrpaMMmel 0 ble padoThI ue padoTsl
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
Ctpoenue u duszuka, 8 Kiacc,
11 CBOMCTBA 7 OI'AOY JI1IO
BEIIECTRA "AkamemMus
MuHnpocBemeHus
Poccun"
TennoBsie
1.2 21 1 5 bubnuoreka [{OK
MIPOLIECCHI
https://m.edsoo.ru/7f418
1ce
Htoro no pazneny 28

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DIIEeKTpUUYECKHE
3apsibl.

2.1 3apsKECHHbIE 7 1 dusmika, 8 Kmace,
TEna 1 ux OI'AOY AITO
B3aUMOJICHCTBUE " AKageMus
ITocTossHHBIN MuHnpocseneHus

2.2 3JIEKTPUUYECKUI 20 1 7 Poccun"

TOK bubmmoteka IIOK
MarHuTHBIE https://m.edsoo.ru/7f418

2.3 6 1 1.5
SIBJICHUS 1lce
ONEKTPOMarHuT

24 4
Hasi UHAYKIUS

Hroro o paznery 37
PeszepBHoe Bpems 3
OBILIEE
68 3 145

KOJIMYECTBO



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

YACOB I10
I[TPOT'PAMME
9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undgposbie)
n/  pasgeqoBuTeM  Bcer  KoHTpoubh IIpakTH4eck
o0pa3oBaTte/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypchl
Paznen 1. Mexannueckue siBJIeHUs
Mexanndeckoe ®dusmka, 9 kiace,
JBIKEHUE U
11 10 1 Or'AOY IIIO
CIIOCOOBI €T0 " AKaeMus
OMMCAHHA MuHnpocsenieHus
Bzaumoneiicteu Poccun"
1.2 20 1 3
e Tell bubnuorexa [JOK
3aKOHEI https://m.edsoo.ru/7f41a
1.3 10 3
COXPaHCHHUS 4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
Mexannyeckue duszuka, 9 kiacc,
2.1 7 3
KoJieOaHus Or'AOY IIIO
"AkanemMus
MuHnpocBenieHus
MexaHu4eckue Poccun"
2.2 8 1 3
BOJIHBI. 3BYK bubnmnoreka HOK
https://m.edsoo.ru/7f41a
4a6
Wroro no pazueny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuT
3.1 HOeE TI0JIE U

QJICKTPOMAruiuTH

®dusuka, 9 Kacc,
OIr'AOY JI10

"AkagemMus



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

bIC BOJIHBI

MuHnpocsenieHus
Poccun"

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Uroro no pazgeny

6

Pa3gen 4. CBeToBbI€ AABJICHUSA

3aKoHbI
4.1 pacIpoCTpaHeH!

s CBE€Ta

JInH3EI 1
4.2 OIITHYECKIE

PUOOPHI

Paznoxxenne
4.3 0eJIoro cBeTa B

CIIEKTP

Hroro no pazneny

15

Pa3zgen 5. KBanToBbIe IBJICHUSA

Hcnyckanue n
5.1 MOTJIOIIEHUE

CB€Ta aTOMOM

Crpoenue
5.2
aTOMHOTO si/ipa
SAnepHbie
5.3
peakuuu

Hroro no pazgeny

17

duzuka, 9 Kiacc,
OI'AOY AIIO
"Akangemusi
MuHnpocsenieHus
Poccun"

bubnuoreka [{OK
https://m.edsoo.ru/7f41a
4a6

®usmka, 9 Knacce,
Or'AOY HIIO
"AkageMus
MuHnpocBemeHus
Poccun"

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a
4a6

Pa3nen 6. [loBTOopuTe1bHO-0000

IToBTOpeHue

00001eHne
6.1

coJlepKaHus

Kypca QpU3MKH 3a

AU MOAYJIb

®usmka, 9 K1acc,
OI'AOY JI1I0
"Akanemus

MI/IHHpOCB CIICHUA



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

7-9 knacc Poccun"

bu6nmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

Hroro no pazueny 9

OBLIEE

KOJIMYECTBO

102 27
YACOBIIO

I[TPOT'PAMME



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

