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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHoro mnpeamera «®dusnka» (0a30BBIM YpPOBEHB)
npenMeTHor oOsacti «EcTecTBeHHO-HAyYHBIE TIPEIMETH» Ha YPOBHE OCHOBHOTO
oO1mero oOpa3zoBaHus pa3paboTaHa B COOTBETCTBUHU C:

- @enepalbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 ob6pazoBaHUH B
Poccuiickoit denepannm» (C UBMEHEHUSIMU );

- @enepalbHBIM  TOCYTAPCTBEHHBIM  00pa30BAaTEIBHBIM  CTAaHIAPTOM
OCHOBHOTO 001IIeT0 00pa30BaHMsI, YTBEPKICHHOTO MPHKa30M MUHIIPOCBEIICHUS
Poccun ot 31.05.2021 Ne 287 (¢ U3BMEHEHUSIMU U JOTIOJTHECHUSIMU );

- @enepanbHON  00Opa3oBaTelbHOW MPOrpaMMOM  OCHOBHOTO  0OOIIETro
oOpa3oBaHus, YTBEPKJICHHOU ITpuka3oM MuHnmnpocgernienus Poccun ot 18.05.2023
Ne 370 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMHU );

- paboueii mporpaMMoil BOCIIUTAHUS C YYETOM MPOBEPSEMBIX TPEOOBaHUM K
pe3yJabTaraM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOTPAMMBI  OCHOBHOTO
oOmiero oOpa3oBaHUs: JIyXOBHO-HPABCTBEHHOTO PAa3BUTHS, BOCHHUTAHUS U
cormanu3anuu odydaronuxcs (Ilpunoxenue).

B mporpamve ydTeHBI HIed W TONOKEeHHS KOHIENIIUM TMpenoaaBaHus
yuebHoro npeamera «DPuznka» (mpotokoii oT 3 nekadbpst 2019 r. Ne ITK-4BH).

N3yyenne ¢usnkum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJIAJACHHC
CIIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIONUMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTh: HAy4YHO OOBSCHSTH SBJICHUS; OIEHWBATh M MOHUMATh OCOOCHHOCTH
HAyYHOTO HCCIICOBAHUS; MHTEPIPETHUPOBATh JAHHBIE W HWCIOJIb30BaTh HAyYHBIS
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBIBOJIOB.

[enun n3zydenust GU3MUKM:

npuoOpeTeHNEe WHTEepeca M CTPEMJICHHS OOydYaromuxcsi K Hay4dHOMY
U3YYCHUIO TPUPOJABI, Ppa3BUTHE UX HHTEIUICKTyIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOEHHUS MaTepuH U PyHIaMCHTAIbHBIX 3aKOHOB (DYM3HKH;

dbopMHpOBaHHUE TIPEACTABICHUA O POJIM (PU3UKU IS PA3BUTHS JPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOYHBIX chepax  Oyayuiei
poeCCHOHAIBHOW  ACATEILHOCTH, CBS3aHHOM C (PU3MKOHM, IIOATOTOBKA K
JTanbHENIeMy 00y4eHUIO B 9TOM HaIPABJICHHH.

JlocTikeHne JTHX Iefied mporpaMMbl Mo (U3MKE Ha yYpOBHE OCHOBHOTO
o01mero o0pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

pUOOpPETEeHNE 3HAHUIM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHUSIX;

NpUOOpPETEeHNE YMEHUW OIUCHIBATH M OOBSICHATh (PU3UUYECKHUE SIBICHUS C
UCIIOJIb30BAHUEM TOJIYYEHHBIX 3HAHUI;

OCBOCHHME METOAOB pEHIeHUs MPOCTEHIIMX  pPAacu€THBIX 3aJady C
UCIIOJIb30BaHUEM  (PU3WYECKUX  MOJENel, TBOPYECKUX U  MPaKTUKO -
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OpPUEHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUI HaONI0aTh MPUPOJHBIC SIBJICHUS U BBIOIHATH OIMBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTANIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHME NPUEMOB paboThl ¢ WHpoOpMaleil (U3HNUECKOro COJep KaHMUs,
BKJIIOYas WHGOPMAIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3UKH, aHaIU3 |
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O chepamu npodhecCHuOHATBHOU AESITEIbHOCTH, CBSI3aHHBIMU C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHUKEHUSX
buznyecKoil HayKu.

[Ipensaraemelii B mporpaMMe no (puU3MKe NMepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIN XapaKTep, yYUTEb JelaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBHIYAIbHBIX OCOOEHHOCTEN
OOy4JaronmMxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJaHHM, MPEIIaraéMbIX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'0 3K3aMeHa Mo (pU3ukKe.

Ha uzydenune ¢u3uku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus otBoautca 204 ydaca: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
Kiacce — 68 JacoB (2 yaca B HefleNi0), B 9 kiacce — 68 yaca (2 yaca B HEZICIIO).
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COJEP KAHHUE OBYUEHUS

7 KJIIACC
Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®uszuka — Hayka o npupone. SBneHus npupoasl. DPuU3NUECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BenuUMHBL. M3MmepeHune ¢u3NYECKUX BeNUUYMH. DHU3NUECKHe
npudopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi CUCTEMa €ANHHII.
Kak ¢wu3uka wu [pyrue  eCTECTBEHHbIE HAayKd  M3y4yalOT  IPUPOAY.
EcTtecTBeHHO-HAy4HbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, OOBICHEHUE
HabOmogaemMoro apieHus. Onucanue GU3NUecKUX SBJICHUM ¢ TOMOIIbIO MOJEIEH.

Jemoncmpayuu.
1. MexaHnueckue, TeIIOBbIE, AJIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. dusnyeckre NpuOOpsl U Mpoleaypa MPSMbIX HU3MEPEHUM aHAJIOTOBBIM M

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Onpenenenre UEHbl 1eJIeHUs IIKaJIbl U3MEPUTEIBHOIO MIPUOOpa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3Mmepenue temmepaTypbl OpH TOMOIIM KUIAKOCTHOIO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPHI.

6. [IpoBeneHre ucciaeaoBaHUS MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJIETA
IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.
Pa3znen 2. IlepBoHavajibHbIe CBEeCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HUX pa3Mmepbl. OMbITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE CTPOEHUE BELIECTBA.

JIBmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH IBMKEHUS YACTUI] C TEMIIEPATYPOIl.
bpoyHoBckoe aBmxkenue, auddysus. BzaumonelcTBue 4acTHll BEUIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta3oB, JKUIKOCTEH U TBEPIBIX
(KpUCTaITMYeCKnX) Tell. B3auMoCBA3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO - MOJIEKYJISIpHBIM cTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

ok whE

Jemoncmpayuu.

1. Habmtoienne O6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

3. Ha6nronenue SABJICHUH, OOBACHSIOIINXCS MPUTSKEHHEM U

OTTAJKMBAaHUEM YaCTHII BEIIECTBA.
Jlabopamopnsie padomul u onsimel.

1. OrneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (oTorpaduii).
2. OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH 0 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKCHHSL.
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Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

MexaHnuueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHIKECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKEHHUS.

SBneHne wHepuUMH. 3aKOH HHEpUMH. B3anMmonelcTBuEe TeNl Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BeIlecTBa.

Cuita kak xapakTepuCTHKa B3aumonaeucTBus Ten. Cuila yrnpyroctd M 3aKOH
['yka. 3MepeHne cuibl C MOMOIIBIO JHHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsmoi. PaBHoxencTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.
Hemoncmpauuu.

1. HabOmronenne MexaHHUECKOTr0 ABMKEHUS TEa.

2. N3mepenne cKkopOCTH NPSIMOJIMHENHOTO JBUKECHMUS.

3. HabGnronenue siBneHust HHEPIUU.

4, Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICUCTBUU Tell.

5. CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.

6. CrnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopuwie pabomul u onvimaol.

1. OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIapUKa B KHIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeaHE CKOPOCTH CKOJNBKEHHsS Opycka WM IapuKa 10
HAKJIOHHOU TUTOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPAOIO TENA.

4, OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbkeHus (aedopmanuu)
MPY>KUHBI OT MIPUIIOKEHHON CHUITBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHUSI CKOJIBKEHHUS OT

BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

Hanenue. CiocoObl YMEHBINIEHUS W YBEJIMUEHUs NaBiieHus. JlaBlieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, Temmeparyphl. llepenmada maBieHUS
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaliuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTH OT TIyOuWHBL. [mapocratnyeckuit
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe AaBieHUe. [IpUyuHBI CylIeCTBOBaHUS
Bo3aylHON o0onouku 3emiu. OnbiTt Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TABJICHHUS.

JlericTBrE KUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.
Hemoncmpauyuu.

1. 3aBUCUMOCTbH JABJIEHUS raza OT TeMIEPATYpPHI.
2. [Tepenaua qaBineHuUs! )KUIKOCTHIO U Ta30M.



3 CooOmiaromuecs: CoCcyabl.

4 I'mpapasnuueckunii mpecc.

3) [IposiBnenue nencTBus aTMOC(hEpHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja
Y TUIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECCHEHHOM JKUJKOCTH.

8. VYcaoBue I1aBaHus TeJl: IUIABAaHUE WIN NOTPY’KEHHUE TEI B 3aBUCHMOCTHU OT
COOTHOILIEHHMSI INIOTHOCTEW TeJla U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. Uccnenosanne 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpPYKEHHOU B
XKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CWJIbI, JCWUCTBYIOIIEH Ha  TeEIoO,
IIOIPYKEHHOE B JKUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEVCTBYIOIIECH HA TEIO B
XKUIKOCTH, OT MacChl TeJa.

4. OneITl, JAEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKUBAIOIIEH  CHUJIBI,

JEHCTBYIOLIEH Ha TEJNO B KUJIKOCTH, OT 00bEMa MOrpYyKEHHOM B KUIKOCTh YacTH
T€Ja U OT INIOTHOCTHU KUIKOCTH.
S. KoHcTpynpoBaHne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKHU U ONPEICIICHAE
€€ rpy30n0AbEMHOCTH.
Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.
Mexanuueckast pabota. MOIITHOCTb.
[IpocTbie MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBeCHs
priuara. [IpuMeHneHre npaBuia paBHOBECHs pblyara K 0J10Ky. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTtmueckas M NOTEHUWAIBHAS  DHEPIUs.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. [Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenre pabOTHI CHIIBI TPEHUS NP PABHOMEPHOM JBMIKEHUU Teja 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenune KIIJl HakIIOHHOM TIIIOCKOCTH.

4. N3ydeHne 3aKoHa COXpaHEHUSI MEXaHUYECKON DHEPTIUH.

8 KIIACC

Pa3nea 6. TenjioBbIe AIBJICHHS.

OCHOBHBIE TIOJIO)KEHMSI  MOJIEKYJISIPHO--KMHETHYECKOW TEOpPHHM  CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO - KHHETUYECKOW TEOPHH.

Monenn TBEpAOro, JKUAKOTO M Ta3000pa3HOTO COCTOSHUI  BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
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TBEPHBIX TEJI HA OCHOBE TOJIOKEHUM MOJEKYJISIPHO--KUHETUYECKOH TEOPHH.
CmaunBaHNe U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.
Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCThIO TEIJIOBOTO JABUKCHHS YACTHIL.
BuyTtpennsist sneprus. CnocoObl H3MEHEHUS BHYTPEHHEW SHEPTUM: Terionepenaya
U coBeplieHre padoThl. Buabl Tersonepenayu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
U3IIyYEHUE.

KonuyecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BeliecTBa. TermnooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHUsl. 3aBUCUMOCTh TEMIIEpaTyphbl KUIEHHUSI OT aTMOC(EPHOro
JaBieHus. BraxxHoCTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpunumnsl padoTel TernoBbix ABurateneit KI1J[ remnoBoro nqeurarens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.
Hemoncmpauuu.

1. Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

2. Ha6mronenue nuddysun.

3. Habmronenue sBIeHU CMauMBaHKS U KaWJUIIPHBIX SIBIICHHM.

4, HabGnronenue TemioBoro paciumpeHus Ted.

5. N3meHenue naBieHus rasa Npu U3MEHEHHMH O00bEMa M HArpeBaHUM WM
OXJIAXKJICHUU.

6. [TpaBuiia u3aMepeHus: TeEMIEpPaTyphl.

1. Bunae! Termonepenaun.

8. OxnaxaeHue mpu COBEPIIECHUN PaOOTHI.

Q. HarpeBanue npu coBepiiieHuu padOThl BHEIITHUMU CUJIAMH.

10. CpaBHeHHE TEIUTOEMKOCTEHN pa3IMYHbBIX BEIICCTB.

11. HaOmronenue KUmeHus.

12. HabGnrogeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.
13. Moxenu TeIIoBbIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnpITel 10 HAOJIIOACHMUIO TEIJIOBOIO PACHUIMPEHHUS Ta30B, XKHUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenre AaBieHUs BO3ayxa B 0ajUIOHE IIITPUILIA.

S. OnbITel, NEMOHCTPUPYIOIIME 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. ITpoBepka runoTess! JIMHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA HKUAKOCTHU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTypshl.

1. HaGmionenne wu3MeHeHHs BHYTPEHHEW OJHEPrUM Telda B pe3yJbTaTe
TeIUIonepeay ¥ padoThl BHEIIHUX CHIL.

8. HccnenoBanue sBICHUS TEIUIOOOMEHA MpPH CMEHIMBAaHUM XOJOAHOW U

ropst4eu BOJBI.
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Q. Omnpenenenre KOIMYECTBA TEIIOTHI, MOJTYYEHHOTO BOAON MPH TEINIOOOMEHE
C HarpeThIM METAIMYECKUM LUIUHAPOM.
10. Ompenenenue yaenbHOMN TEMIOEMKOCTH BEIIECTRA.
11. HccnenoBanue mpoliecca UCIapeHHUs.
12.  Omnpenenenre OTHOCUTENBLHON BIAXKHOCTH BO3/IyXa.
13. Omnpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbJA.
Paznen 7. JjekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JBa pona 3IEKTpHUYECKMX 3apsaoB. Bzammopneictshe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aMMOJCHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI/I0B U PACCTOSHHS MEX]Y TEJIaMH).

Onekrpuyeckoe none. Hanpsk€HHOCTE dnekTpudeckoro mois. lIpuHuumn
CYIEPIIO3ULINU 3IEKTPUUECKUX MOJI€H (Ha KAUECTBEHHOM YPOBHE).

Hocuremn »snexkTpudeckux 3apsAgoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUA DJICKTPUUYECKOTO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeHMCTBUS 5SJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKHUM TOK B )KHUJIKOCTSAX U ra3ax.

Onextpuyeckass nenb. Cuina  TOKa.  DIEKTPUYECKOE  HANPSDKEHHE.
ConpoTuBeHHE MPOBOJHUKA. Y ACILHOE COMPOTHUBJICHHUE BeliecTBa. 3akoH OMa
st ydactka uenu. IlocnegoBaTenbHOE M MMApPAUIENIBHOE  COECAMHEHUE
IIPOBOJTHUKOB.

Pabota ¥ MOUIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxoyns—Jlenua.

DNEeKTpUYECKHUE LENU U MOTPEOUTENN dIEKTPUIECKOi sHeprun B ObIiTy. KopoTkoe
3aMBIKaHHE.
[ToctostHHBIE MarHuThl. B3anMoAEHCTBHME NOCTOSHHBIX MArHUTOB. MarHuTHOE
none. MarautHoe mone 3eMIM M €ro 3HAadYeHWe Uil KU3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE 1OJE ANEKTPUYECKOTO TOKA. [[puMeHenne 3IeKTpoOMarHuToB
B TeXHHMKE. [lelicTBHE MarHMTHOro IIOJISI HA TNPOBOAHUK C  TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. MCIonb30BaHUE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apajned. SBneHue 3aeKTpoMarHUTHOW WHAyKuuu. [IpaBuno Jlenia.
DIIeKTporeHeparop. Cnoco0Ob1 MOJTYYEHUSI AIEKTPUUECKOU SHEPIHUHU.
DNEeKTPOCTaHIIMH HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpayuu.

1. DIIeKTpU3aLUs TEll.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOTA.
DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apSAI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

0. DAEKTpUYECKUi TOK B KUIAKOCTH.

BHOo~NOOTEWN
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11. T 'a3oBwIil pa3ps.
12. 3mepeHue Cuiibl TOKa aMIIEPMETPOM.
13. H3mepeHue eKTpUIeCcKOro HaMpsHKEHUS BOIBTMETPOM.
14.  PeoctaT 1 Mara3uH CONPOTUBICHUIA.
15. BsauMmopeicTBUE NOCTOSIHHBIX MAaTHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTHU pa3/IeiCHUs MOJI0COB MarHUTA.
17. MopnenupoBaHUEe MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.
18.  OmmiT OpcTena.
19. MarauTHoe moJsie Toka. DIEeKTPOMArHur.
20.  JleiicTBHMEe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
21.  DnexTpoABUTATENh MOCTOSITHHOTO TOKA.
22. UHccnenoBaHue SBICHUS dJIEKTPOMATHUTHON WHIYKIIHU.
23.  Ompiter Dapagest.
24. 3aBHUCHMOCTb HANpaBICHHUS WHIYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.
25.  DueKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol.

1. OnpiTel 1O  HAOMIONEHUIO DJIGKTpU3AIUMU Tel MHIAYKIMEH U Tpu
COIIPUKOCHOBEHUMU.

2. HUccnenoBanue [EUCTBUS DJIEKTPUYECKOrO IIOJS HA TMPOBOJHUKU U
JTADJICKTPUKHU.

3. COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMU TTOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHue CUIIbI TOKA.

S. N3mepenue u peryampoBaHue HANPSIKEHHUS.

6. HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

1. OnbIThI, AEMOHCTPUPYIOLINAE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAAN MOMEPEYHOr0 CEYECHUS U MaTepuara.

8. [IpoBepka mpaBuiia CIIOXKEHUS HANPSLDKEHUM MOPU  MOCIEA0BATEIIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

Q. IIpoBepka mnpaBuia [ CUJbl TOKAa MpPH MAPAIJIEIBHOM COEIMHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmnpenenieHre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJIEIIEMOUN Ha pE3UCTOPE.
12.  HWccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Yepe3 JaMIOoyKy, OT
HaIpsHKEHUs Ha HE.

13.  Omnpenenenue KIIJ[ narpeBaTesns.

14. HccnenoBaHre MAarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.

15. M3yueHue MarHuTHOTO IOJISI IOCTOSIHHBIX MAarHUTOB IIPU UX 00BbETUHEHUH U
pa3JeNeHnH.

16. HccnepoBaHue AeMCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17.  OneIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3AUMOJEHCTBUS KaTyLIKH
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIlPaBJIEHUS TOKA B KaTyLIKE.

18. HM3yuenue nelcTBUS MarHUTHOTO MOJIS HA TPOBOJHHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl JEKTPOIBUTATEIS.
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20. Usmepenue KIIJ[ snexTpoaBuratenbHON yCTaHOBKH.
21. OmnpIThl TO HWCCIEIOBAHUIO SIBICHUS JJIEKTPOMATHUTHOW  WHIYKITHH:
UCCJIETOBAaHNE U3MEHEHU 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC
Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBwxkeHue. MarepuanbHasg Touyka. (Cucrema  OTCUéra.
OTHOCHUTEIIBHOCTE MEXAHMYECKOTO JBIKEHUA. PaBHOMEpPHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHEHOe nBMKeHUE. CpenHssi 1 MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEITHOE ABMKeHne. CBOOOHOE TajicHUE.
OmnbiTel ['anunes.

PaBHOMepHOE nBUMXKEHUE MO OKpykHOCTU. I[lepmon u vacrora oOpalneHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBoiii 3axkoH Hprotona. Bropout 3akoH Herotona. Tperuit 3axkoH HproToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHuUs: CWila TPEHUSI CKOJIBKEHUS, CHJIa
TPEHUs [OKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MaICHUsI.
JIBrxenue mnanet Bokpyr CousHna. IlepBas kocMuueckast ckopocts. HeBecomocTh
U IIEPErpy3KH.

PaBHOBecue marepuanbHOM TOUKH. AOcComOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.
Nmnynec tema. M3menenne wummynsca. MMmnynbc cumbl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTrOCTH, TPEHUS.
Csa3p sHeprum U paboThl. [loTeHUManbHash 3HEpPrUsl Tena, MOAHITOrO Haj
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHEeprus cxaTou npyxuHsl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnronenne MexaHW4ecKoro NBIDKCHHS Tela OTHOCHUTEIBHO Pa3HbBIX Tel
OTCU€Ta.

2. CpaBHeHHE TyTEed W TPACKTOPUN [BUKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

3. N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUS.

4, HccnenoBanne nmpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaOmnronenue ABMKEHUsI TeJla Mo OKPY>KHOCTH.

6. HaGnronenne MexaHuyeckux SIBICHUM, MPOUCXOASIIMX B CHUCTEME OTCUETa

«Tenexxka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBW)KCHHUHW OTHOCHTEIIHHO
KaOuHeTa (QU3UKH.

1. 3aBUCUMOCTh YCKOpPEHHUsSI Tela OT MaccChl Tejla M JEUCTBYIOIIEH Ha HEro
CHUIBI.
8.  HaOmionenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TEI.

9.  H3MeHeHue Beca Tena MpU YCKOPEHHOM JABM)KECHUU.
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10. TIlepemaua ummysbca MpU B3aUMOACUCTBUH TEll.
11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.
12. CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMOICHCTBUY.
13. CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14. HabGnroaeHue peakKTUBHOIO JIBH)KCHUS.
15. CoxpaHeHHre MEXaHUYECKON PHEPTUHU MTPU CBOOOIHOM IaJICHUU.
16. CoxpaHeHHe MEXaHUYECKON SHEpPTUU NpH ABMKEHUU Tela IO JeHCTBUEM
MPY>KUHBI.
Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanne Tpakra Mg pa3roHa W JAIBHEHIIETO PaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. OnpeneneHue CpelHEM CKOPOCTH CKOJIBKEHUSI OpycKa WM JBHXKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue YCKOpEHHsI Tela MNpPU PABHOYCKOPEHHOM JIBMOKEHHH T10
HAKJIOHHOU IUIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH IMYyTH OT BPEMEHU MpPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

S. [IpoBepka TrHUMIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBKEHUH 0€3

HayaJabHOU CKOpOCTH IIYTH OTHOCATCA KaK pPAn HEUYETHBIX qucci, TO
COOTBCTCTBYIOIIHC IIPOMCKYTKH BPCMCHHU OAWMHAKOBEI.

6.  HccrnenoBanue 3aBUCHUMOCTH CHUJIbl TPEHHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIbHOIO JAaBJICHUS.

7. Onpenenenne ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue paOOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JABMKEHUHU Tela To

TOPU30HTAJIBLHOM MOBEPXHOCTH.

10. Ompenenenne pabOTBI CHUJIBI  yOPYTOCTH TIPH  TMOABEME Tpy3a C
MCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: MEpHO,
4acToTa, aMIUINTyAa. MaTteMaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxarommue  KosieOaHusl. BemHyxaennble  KosieGaHUs. Pe3oHnaHc.
Mexannyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmtonenne koneOaHui Ten MOJA JAEUCTBUEM CHJIbI TSDKECTH M CHIIBI
YIOPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmoienue BeIHYXIEHHBIX KOJIEOaHUI U pe30HaHCcA.

4. PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
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S. Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHI pE30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTHYECKOTO MasTHUKA.

2. Omnpenenenre 4acTOThI U MepUoia KoJieOaHUM NPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Tepuojia KOJeOaHUW TOJIBEIICHHOTO K HHUTH

rpy3a OT IJTUHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TEpHOJia KOJIEOAHUN MPY>KMHHOTO MAasiTHUKA

OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCHMOCTH IEepHOaa KOJeOaHWW Tpy3a, MOABEIICHHOTO K

HUTH, OT MacChl rpys3a.

6. OnbIThl,  JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Mepuojaa  KoyieOaHuit

NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pazgeua 10. DinekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJIE. OJIEKTPOMArHUTHBIE  BOJIHBI. CaoiicTBa

ANEKTPOMArHuTHbIX BOJH. lllkana »iekTpoMarHWTHBIX BOJH. Mcnonp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoaa cBera. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu.

1. CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1. N3ydeHue CBOMCTB SJIEKTPOMATHUTHBIX BOJH C IOMOIILI0O MOOMJIBHOTO
tenedona.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas moznens cBera. Mictounuku ceeta. [IpsiMonuHeiiHOe pacipocTpaHeHuE
ceera. 3atMenuss ConHua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenoMiieHHs cBera. llonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. licmonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKE€HUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nunze. OnTudeckas cucrteMa (oroanmnapara, MUKPOCKOIA U
Teneckona. ['ma3 kak ontudeckas cuctemMa. bim3opykocTh U 1alibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTtp. Onbitel  Hbrlotona. Croxkenue

CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMosMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xop j1ydeil B coOuparoniei JMH3e.

X0 ay4der B pacCEUBAIOLIEH JIUH3E.

NogakowdPE
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIUH3.
Q. [Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopens rnaza.
11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.
12. Tlonydenue 6en0ro cBETa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie padomul u onsimel.

1.  HccnenoBaHue 3aBUCMMOCTH yIjla OTPaKEHHsI CBETOBOTO Jiyya OT yIJia
najieHusl.

2.  HM3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKalie.

3.  HccrnenoBanue 3aBUCUMOCTH yriia MPEIOMJICHHUS CBETOBOTO Jy4ya OT yria
NaJICHUS Ha TPAHUIIE «BO3TYyX—CTEKIION.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

S. Omnpenenenue (OKYCHOrO PacCTOSIHUS M ONTHYECKOW CHIIBI coOuparomei
JIMH3BIL.

6. OnBITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnpITE IO BOCHPHUATHIO I[BETA MPEIMETOB MPH WX HAONIOIEHUU Yepe3

[[BETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanToBbI€e SIBJIEHHS.
Onwitel Pesepdopna u minanerapHas mojnens atoma. Mojens atoma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.
PanuoaktuBHOCTh. Anbda-, 6eTta- U ramMmma-usinydenus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npeBpanieHus. [lepuon nonypacnana aTOMHBIX SIAEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsAIOBOTO M MAacCCOBOIO YHUCED.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3 1.

Snepnas osHepretuka. JIeMCTBUS pAaIMOAKTUBHBIX W3JIyYEHUNM HaA KUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3ITy4EHHS U OTJIONIEHUS.
2. CnekTpsl pa3IM4yHbIX Ta30B.
3. CnekTp Bogopo/a.
4, Ha6nronenue tpekoB B kamepe Buibcona.
S. Pabota cuéTunka HOHU3UPYIOMIMX U3TyUCHUI.
6. Perucrparus nznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopuvie pabomel u onvimel.
1. Habmoienne CruTomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUeHUSI.
2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY MYTH
(mo potorpadusm).
3. N3mepenue paanoakTUBHOTO (poHAa.
IToBTOpPHUTEIHLHO-00001IAO I MOIYJIb.
[ToBTOpUTENEHO - OOOOmIarOIIMKA  MOAYNAb  MpEJHA3HAUYeH s

CUCTeMaTHU3allud ¢  O0OOIIeHHWs] TPEIMETHOTO  COACpXaHWs U OMbITa
NS TEIbHOCTH, MPUOOPETEHHOTO NP U3yUYEHUHU BCETO Kypca (DU3HKH, a TaKXKe s
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MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy MO (Qu3uke s
0Oy4JaroIMXCs, BRIOPABIIMX ATOT YIEOHBIN MPEIMeET.

[Ipy wW3ydeHMH AAHHOTO MOXYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCA
BUJIBI  JICATEIBHOCTH, HA OCHOBE KOTOPBIX OOECNEYMBACTCS JIOCTHUKEHUE
NpPEAMETHBIX W METalpeJAMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOydeHWUS,
dbopMHpyeTCsi €CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOCHUE HAy4YHBIX METOOB
UCCJICIOBAHUS SIBICHUN TPHUPOABl U TEXHUKH, OBIAJCHUE YMEHHUSIMU OOBACHSTH
dbusnyeckue SBICHUS, MPUMEHSS MOJIyYeHHbIC 3HAHUS, pellaTh 3aJladyd, B TOM
YHUCJIE KAYE€CTBEHHBIE U YKCIIEPUMEHTAIbHBIE.

[IpyHUMNIMANBHO ~ AEATENIBHOCTHBIA  XapakTep  JTAHHOTO  pa3zelia
peanusyercs 3a CU€T TOro, YTO OOYYaIOIIUECs BBITIOIHSIOT 3aJJaHus, B KOTOPBIX UM
npejyiaraeTcs: Ha OCHOBE MOJYyUYCHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHSTH
dbuznyeckue SBICHUS B OKpY)KaIOIIEH NPUPOJIE W TIOBCEIHEBHOW >KU3HU;
WCIIOJB30BaTh HAay4YHbIE METOAbI HCCIIENOBaHUS (PU3MUECKUX SIBJICHUH, B TOM
yucie JIs TPOBEPKU TUMOTE3 U MOJTYUYCHHS] TEOPETUYECKUX BBIBOJIOB; OOBSICHATH
Hay4YHbIE OCHOBBI HamOOJIe€ BAXKHBIX JIOCTHXKCHHM COBPEMEHHBIX TEXHOJIOTHH,
HarnpuMmep, MPaKTUYECKOr0 MCIIOJIb30BAHUS PA3IMYHbIX MCTOYHMKOB DHEPIUU HA
OCHOBE 3aKOHa MPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTUH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
N3ydenne U3k Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HAMpPaBICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEeIMETHBIX M IPEIMETHBIX 00pa30oBaTeIbHBIX
pe3yJIbTaToB.
JIMYHOCTHBIE PE3YJIBTATHBI
1) maTpuoTUYECKOTO BOCIIUTAHUS:
— TPOSIBJICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
buznueckoil HayKu;
— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX --(PU3UKOB;
2) rpa)/1aHCKOI'0 U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
— FOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUIN
busuKy;
— OCO3HAHME BAXXHOCTU MOPAJIbHO--3TUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
Y4EHOTO;
3) 3CTETUYECKOT0 BOCIIUTAHHS:
— BOCIIPUSATHE 3CTETUYECKHX KadyecTB (U3MYECKOM HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) IEHHOCTU HAy4YHOTO MTO3HAHUSL:
— OCO3HaHME LIEHHOCTH (PU3MUECKON HAayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEW COCTABISIOUIEN KYJIbTYPHI;
— pa3BUTHUE HAY4YHOU JH0003HATEIBLHOCTH, HWHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;
5) bopMupoBaHUs KyIbTYpPbl 30POBbS M SMOIIMOHAIBHOIO OJIarONOIydns:
— OCO3HaHME IIEHHOCTH 0Oe30macHoro oOpaza JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpPaHCIIOPTE, Ha JOpOTax, C OJJIEKTPUUYECKHMM M TEIUIOBBIM O0OpYyJOBaHHUEM B
JOMAIIIHUX yCIIOBUSX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) TPyAI0BOTO BOCITUTAHMUS:
— AKTMBHOE YYacTHE€ B pEIICHUM MpaKkTUYeCKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKOW M COIUATBLHOM
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3MUECKUX 3HAHU;
— MHTEpeC K MPaKTUYECKOMY M3YUEHHIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;
7) DKOJIOTMYECKOT'0 BOCTIUTAHUS:
— OpUEHTALIMSI Ha PUMEHEeHHUE (PU3NYECKUX 3HAHUM JJIsl pellieHus 3a/1a4 B 00J1aCTH
OKpYXarolel cpeapl, IJAHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOKHBIX
IIOCJIEACTBUN U1 OKPYKAIOIEH CPEJIbI;
— OCO3HaHUE€ TJI00aJBHOTO XapakTepa JKOJOTMYECKUX NpodsieM U MyTel ux
peLIeHHS;
8) aganTanyy K U3MEHSIOUMMCS YCIOBUSIM COLUAIIBHON U MPUPOIHOM CPEeJIb:
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— MOTPeOHOCTh BO B3aUMOJICHCTBUU MPH BHITIOJHEHUH HUCCIEIOBAHUI U MPOEKTOB
¢u3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;
— TOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUUYECKYIO
JIeSITEIIbHOCTD;
— noTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4Yucie (OpPMYIHUPOBATH
UJIe, TIOHATHS, TUIIOTE3bI O GU3NIECKUX 00BEKTaX U SBJICHUSX;
— oco3HaHHe Je(PUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTu
buzukwy;
— TUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHMIA;
— CTpeMJIeHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IMPHUPOJBI, OOIIECTBA U
KOHOMHUKH, B TOM YHCJIE C UCTIOIh30BaHNEM (PH3UYECKUX 3HAHUMH;
— OILIEHKa CBOMX JCHCTBUM ¢ ydu€TOM BIHMSHUS Ha OKPYXKAIOLIYI0 Cperdy,
BO3MO>KHBIX [VIOOAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynapTaTe oCcBOCHHS TpOrpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydawmerocss OyayT chopMUpOBaHbl MeETaNpPeIMETHBIE
PE3yNbTAThl, BKIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  Y4COHBIC  JCHCTBUS,  PETYIATHBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS.
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIE el CTBUA
ba3oBble jornveckue AeMcTBUA:

- BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHUN);

- yCTaHaBIIMBaTh CYIICCTBCHHBIM TMPHU3HAK KiacCHU(PUKAIIMK, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

- BBISBIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

- BBISIBJISITH TIPUYUHHO--CIICJICTBEHHBIE CBS3H NP U3yUeHUN (DHU3UICCKUX SBIICHUHN
U TIPOIIECCOB, JIeJIaTh BBIBOJBI C MCIIOJIb30BAaHUEM JEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3HUECKUX BEJINYNH;

- CaMOCTOSITEIIbHO BBIOMpATh CIOCOO peIIcHUS Y4eOHOW (M3MYECKOW 3amadu
(cpaBHEHHME HECKOJIbKMX BApHUAHTOB PEIICHHUS, BHIOOP HAMOOJEE MOIXOIAIIETO C
y4€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).
ba3oBble nccienoBare/ibCKue 1eiCTBUSA:

- HCTIOJIK30BaTh BOMIPOCHI KaK MUCCIIEIOBATEILCKUM HHCTPYMEHT MO3HAHUS;

- TPOBOAWTH MO CAMOCTOATEIHLHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOKHBIM
(U3UYSCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HMIECKOTO SBICHUS,

- OIICHWBAaTh HA MMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAITHIO, MOTYYEHHYIO B
X0J1€ UCCIICIOBAHMS WIIA IKCTIEPUMEHTA;

- CaMOCTOATENIbHO (HOPMYIHpOBaTh OOOOIIEHUS W BBIBOABLI IO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOICHUS, OTIbITA, UCCIICIOBAHUS;

- TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a
TaKK€ BBIJIBUTaTh MPEANOJOXKEHUSI 00 WX pPa3BUTUU B HOBBIX YCJIOBUAX U
KOHTEKCTax.
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Pabora ¢ undopmanmeii:

- IPUMEHSTH Pa3INYHbIC METO/IbI, HHCTPYMEHTHI U 3alIPOCHI MPU MOUCKE U 0TOOpE
uHGOpMAllMM WIM JAHHBIX C YYETOM NPEATIOKEHHOW ydeOHOM (u3nmueckon
3a]a4m;

- aHaJIW3UpOBaTh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATh WH(DOPMAIIHIO
Pa3IMYHBIX BUJOB U (HOPM IPEICTABIICHHS,

- CaMOCTOSITENILHO BHIOWPATh ONTUMAIBHYIO0 (OpMY TIpeICTaBICHIS HHPOPMAITUU
U WUTIOCTPUPOBATH pEIIaeMble 3a7add HECIOXHBIMA CXEMaMH, JAHarpaMMaMH,
HWHOM TpauKOM ¥ MX KOMOMHAITUSIMHU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe TelCTBUS:

- B X0JIe 00CyXeHHUs yueOHOro MaTtepuala, pe3yJbTaToB Ja00OpaTOPHbBIX padboT 1
MPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI U BBICKA3HIBATh
UJeH, HAICJICHHbIE Ha pEIICHUE 3aJaud M TOJJAepKaHHue OJIaroKenaTeIbHOCTH
OOIICHMS,

- COTIOCTaBJISITh CBOM CYXIEHUS C CYXICHHSIMH IPYTHMX YYaCTHHKOB JHAJIOTa,
OOHapyXUBaTh PA3IUIHNE U CXOACTBO TO3UIIHIA;

- BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

- MyOJIMYHO TPEJCTABISATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

- TIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHAMBUIYaJIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3nYeCcKoi poOIeMBbl;

- IPUHUMAThH L€ COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBaTh JEHCTBUS MO €&
JOCTMKEHHIO: PACIpeNesaTh poiH, OOCYXIaTh TPOIECCHl W PE3yJIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOIEH;

- BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTas KA4€CTBEHHOTO pe3yjbTara IIo
CBOEMY HAIpaBJIICHUI0O M KOOPAMHUPYS CBOM JEHCTBUS C JAPYTUMHU UICHAMHU
KOMaH/IbI,

- OIEHMBATh KadeCcTBO CBOEro BKJaga B OOMIMI MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.
PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS
Camoopranuzamnus:

- BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMIMX JIJIs
pereHns Gu3nIecKuX 3HaHWM;

- OpHUEHTHPOBATHCSA B  PA3NIMYHBIX  MOAXOAAX  NPHUHATHS  pelIeHUM
(MHIMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUNA TPYIIION);

- CaMOCTOATEJIBHO COCTABJATH aJNTOPUTM peElIeHUs (U3MUecKor 3amadyd WU
IUTAaHa UCCIECIOBaHMs C YYETOM HMEIOIIMXCS PECYypcoB H  COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPeAJiaraéMble BApUaHThI PEIICHUH;

- Ienath BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOIHOHAILHBIH MHTEJIEKT:

- JaBaTh AaJICKBaTHYIO OIICHKY CHUTYyalldd W TMpeajarath IUlaH e€ H3MEHCHWS,
- OOBACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTHKEHHS) PE3YNIbTATOB JEATEIHHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;
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- BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh (B TOM 4YHCIE B XOJI BBIIOJIHEHUS
(bU3MYECKOT0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;
- OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM;
- CTaBUTh ce0s HA MECTO JAPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
- MpU3HABaTh CBOE MPABO HA OMIMOKY MpHU pelIeHUH (PU3NYECKUX 3ajad WIA B
YTBEPKJICHUSIX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHny oOyueHus B 7 kjnacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
- HCMOJb30BATh MOHATHS: (PU3MUYECKUE U XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJI€Ib, THUIOTE3a, EIUHMIBI (U3HMYECKUX BEJIWYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpHIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIHHEIHOE),
TPAeKTOpHs, paBHOJAEUCTBYIOIIAs cuia, nedopmauus (ymnpyras, IJIacTHUECKast),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;
- pasnuyath sBIeHUS (AUQQy3us, TEIUVIOBOE JBUKEHHME YaCTUL[ BEILECTBa,
PaBHOMEPHOE JBU)XEHUE, HEPABHOMEPHOE JIBH)KEHHUE, MHEPILIUS, B3aUMOJCICTBUE
T€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBK BpAILECHHs, Iepenada
JaBJ€HUs TBEPABIMHU TeJIaMH, XHJIKOCTAMU M ra3aMu, aTMOC(EpHOE JaBlICHUE,
IUIaBaHUE TeJd, TMPEBpAlIeHUs MEXaHUYECKOW DSHEpruu) IO OMNHCAHUI0 UX
XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3nUecKoe SIBICHHUE;
- pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHHM B OKpYKArOUIEM
MHUpE, B TOM uucie (U3UYECKUE SIBICHHUSI B TMPHUPOJE: MPUMEPHI JABMKEHHUS C
pPa3IUYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOM MPUPOJE, IEUCTBUE CUIIBI TPEHHS B
OpUpOJIe U TEXHHUKE, BIMSHME aTMOC(HEpPHOIrO JaBJICHMs] Ha >KMBOW OpraHU3M,
IUIaBaHUE PHIO, PbIYard B TeJ€ YeJIOBEKa, NMPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO
3aauy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3MUECKHUX
SIBJICHUM;
- ONUCHIBATh M3y4YEHHbIE CBOWCTBA TeN M (UINYECKUE SIBICHUS, HCIOIb3Ys
¢usznyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSASI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIa TSIKECTH, BEC Teja, CHJIa
TpeHus, AaBjieHue (TBEPAOro Tela, MUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl U MOTEHLUAIbHAS SHEPTUS ), TIPU
ONKMCAaHUU MPABUIBHO TPAKTOBaThb (PU3NYECKUI CMBICI HCIIOJIb3YEMBIX BEJIMYMH,
uX O0O03HaUY€HUs M E€IUHULBl (PU3NYECKUX BEJIWYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEJIMYUMHAMMU, CTPOUTH
rpauky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;
- XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCTIOIB3YS
npaBuia CIOXKEHHS CHJ (BIOJb OJHOM mHpsMoid), 3akoH ['yka, 3axoH Ilackans,
3aKOH ApxuMenaa, MPaBUJIO pPaBHOBecHs pbluara (0JI0Ka), «30JI0TOE MPABUIION
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MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW »JHEpruu, MNph 3TOM J1aBaTh
CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa M 3alHCHIBaTh €ro MaTeMaTHUYecKOe

BBIPAXKEHUE;
- OOBSICHATH (PU3NYECKHUE SIBJICHMS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluii NPAKTUKO - OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH

MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKUX I11aroB
C onopoi Ha 1-2 M3yYEeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (PU3NUESCKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

- pemiath pacuéTHbIC 3a7a4d B 1—2 NEMCTBUS, MCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBs3BIBAIONTUE (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aJayu
3aMUChIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NUECKUE BEIUUYUHBI B (POPMYJIIBI U
MPOBOAUTH PACUETHI, HAXOIUThH CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIC JJISl PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYNHBI,

- pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPHU MOMOIIU (HU3UIECKUX
METOJIOB, B ONMCAHUU HCCJIEIOBAHUS BBIJACIATH IMPOBEPSIEMOE MPEMIIOI0KEHNE
(rumote3y), pa3auvaTh U UHTEPHPETUPOBATH MOIYUYECHHBI pE3yJbTAaT, HAXOJUTh
OImMOKHU B XOJI€ OIBITA, JAeIaTh BEIBOJGI IO €T0 pe3yJibTaTaM;

- MPOBOAUTH OMBITHI MO HAOIIOJCHUIO (HU3UUCCKUX SIBJICHUNU WU (PU3UICCKUX
CBOMCTB Tell: (OpPMYJIHPOBATH MPOBEPSEMBbIC IPEANOIOKEHUs, COOUpPaTh
YCTAHOBKY W3 TIPEIJIOKEHHOIO OOOpYJAOBaHUSA, 3alMChIBATh XOJI ONbITA U
(bopMyIMpPOBaThH BHIBOJIHI,

- BBITIOJTHATH MPSIMbIC M3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMma,
CUJIbI M TEMIIEPATYPhl C HCIOJb30BAHUEM aHAJOTOBBIX U HHU(PPOBBIX MPUOOPOB,
3aMKMChIBATH TOKA3aHUS MMPUOOPOB € YUETOM 33JJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEPEHUN;

- TPOBOJMTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (UBUYECKOW BEIUYUHBI OT
JIPYro¥ ¢ UCTOJB30BAaHUEM MPSIMBIX U3MEPEHHUM (3aBUCMMOCTU IYyTH PABHOMEPHO
JBWKYIIEroCsl Te€JIa OT BPEMEHHU ABWKECHUS TEJa, CHIIbI TPEHUS CKOJIBXKEHUSI OT
Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TE M HE3aBUCHMOCTH CHIIBI TPCHUS
OT IUIOLIAJAN CONPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YIJIMHEHHUS NPY>KUHBI,
BBITAIKMBAIONICH CUJIIBI OT O00BEMA MOTPYXKEHHOM YACTH Tejla W OT TJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIIYyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCTOBUH TUTABAHUS TEJ, YCIOBUM PAaBHOBECHSI pbldara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO WCCIIEIOBAHUSA, COOMpPATh YCTAaHOBKY U
BHITIOJIHATh ~ M3MEPEHUS, Cleays MpeIIoKeHHOMY IUIaHy, (QUKCHpOBaTh
pe3yJbTaThl  TOJYYEHHOW 3aBUCHUMOCTH  (PU3MYECKUX BEJIWYMH B  BHJC
NPEUVIOKEHHBIX Ta0aull W rpaduKoB, JieJlaTh BBIBOJBI [0 pe3yJibTaTam
HCCIICIOBAHMUS,

- MPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTA W TBEPAOrO Teja, Cuila TPEHUS CKOJbKEHUS, HABJICHUE BO3AyXa,
BBITUIKUABAIONIAs CWJIA, JICUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUAKOCTH TEJO,
KOd(Q(PUIIMEHT  MOJE3HOTO  JACWCTBUS  NPOCTHIX  MEXaHWU3MOB),  CIEIys
MPEMIOKEHHOW  WHCTPYKIIMW: TPU  BHINIOJIHGHWH  W3MEPEHUH  coOHMpath
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIISATh 3HAUEHNE HCKOMOW BEJINYHHBI;
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- co0nrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
000pyIOBaHHUEM;
- YKa3bIBaThb NPUHLMUIBI JEUCTBHUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOUIMECS]  COCynbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
- XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOPOI Ha UX ONHUCaHMs (B TOM YHUCIE: NOJUIMITHUKHN, YCTPOWCTBO
BOJIOTIPOBO/IA, TUAPABINYECKUI IPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBON HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUI U HEOOXOIUMBIE
¢duznyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;
- MPUBOAMTH NMPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpPAX) MPAaKTHYECKOrO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HU I OOECredeHus
0€30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COONIOACHUS HOPM 3KOJOTHYECKOIO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;
- OCYULIECTBJISITH OTOOP MCTOYHUKOB MH(opManuu B UHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM IIOMCKOBBIM 3aIllpOCOM, HAa OCHOBE HWMEIOIIMXCS 3HAHUNA W IIyTEM
CPaBHEHHS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
- HCIIOJIb30BAaTh IPH BBIOJIHEHUU YYEOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
JauTepaTypy (pU3MUECKOro coAep)kKaHus, CIPAaBOYHBIE MaTepUaibl, PeCypChl CETH
WuTepHer, BiageTh npuéMaMy KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
- cO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
2—3 UCTOYHHUKOB MH(pOpPMAIH GU3UUECKOTO COJEPKaHUs, B TOM YHCIE MyOIHMYHO
Jenarb KpaTKM€ COOOIIeHHMsl O pe3ysbTarax MPOEKTOB WM  y4yeOHBIX
MCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BAaTh HW3YYCHHBIN MMOHATUHHBINA
anmnapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHHE MTPE3EHTALINEH;
- TpU BBHINOJHEHUM YYEOHBIX MPOEKTOB U HCCIENOBAaHUI paclpenessTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Ja4yaMu, CICIUTH 3a
BBLIITOJIHEHUEM IUIaHA NOEHCTBUM, aAeKBAaTHO OILEHMBAThL COOCTBEHHBIM BKJIAg B
NEATEIbHOCTh TPYNIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTHIBAsI MHEHUE OKPYKAOLIUX.

K xonity o0yuenus B 8 kiiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
- HWCMOJIb30BaTh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHXKECHUE
aTOMOB W MOJIEKYJ, arperaTHbIE COCTOSIHUSI BEUIECTBA, KPUCTALUIMYECKUE U
amopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIINICHHBIM Iap, BJIAXKHOCTh BO3AYyXa,
TeMIleparypa, BHYTPEHHSII DHHEpPrus, TEIUIOBOM JBUTaTelb, SJIEMEHTAPHBIN
AIEKTPUYECKUN 3apsii, DJEKTPUUYECKOE T10Jie, MPOBOJHUKUA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
- pasnuyaTh SBJICHUA (TEIJIOBOE pAaCIIUPEHHE U CXKaThe, TeIulonepeiaya,
TEIUIOBOE PAaBHOBECHE, CMAUYMBAaHHWE, KAlWUIAPHBIE SABJICHUS, HWCHAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHHE, KpuUcTauM3auus  (OTBEplIEBaHUE),  KHUIICHUE,
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Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKLNS, U3IIyYEHHUE), SIEKTPU3ALIMS Tell,
B3aUMOJICUCTBUE 3apAJIOB, JEUCTBHS AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBUE MAarHUTOB, J€HCTBHE MArHUTHOTO IOJIS Ha MPOBOAHHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHAYKIMS) IO ONUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;
- pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3HUECKUX SBJICHUM B OKpYKAIOUIEM
MUpE, B TOM YHUCJe (PU3NUYECKUE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIC SIBJIEHUS B MPUPOJE, KPUCTAJUIBI B Ipupone, uznydenue CoJHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, HHEs, CHETa,
AIIEKTPUYECKUE SBJICHHUS B aTMocdepe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeld MoatocoB, Pojdb MAarHUTHOTO MOJIS JUIsl )KM3HU Ha
3emiie, MOJSPHOE CHUSHHE, MNPHU 3TOM MEPEBOAMTH NPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBIICHU;
- ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (DU3UYECKUE SIBICHUS, HCIOJIb3YS
(du3nueckue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSS DJHEpPrus, KOJIUYECTBO
TEIUIOTHI, YJAENIbHAsl TEIUIOEMKOCTh BEIECTBA, yJeJbHas TEIUIOTa IUIABJICHUSA,
ylenabHas TeIJIoTa MapooOpa3oBaHUsA, YJeNbHas TEIUIOTa CropaHusl TOIUIMBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJJIEKTPUYECKHM 3apsi, CHJa TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHUE MPOBOJIHUKA, YAEIBHOE CONPOTHUBIICHUE BELIECTBA,
paboTa W MOUIIHOCTh 3JEKTPUYECKOTO TOKAa), MNpPH ONHUCAHUU TPABUIBHO
TpPakTOBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U
eAUHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH I'pa@UKU H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
- XapaKkTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJCHUS U MPOLIECCHI, UCIOJIb3YS
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS BEUIECTBA,
NPUHIUI CYHEPIO3UINKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHS
3apsna, 3akoH OMa Ju1s yyacTka Lend, 3aKoH J[koyis-JIleHna, 3aKoH cOXpaHeHUs
SHEpPruH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTEMaTU4YECKOE BBIPAKEHHUE;
- OOBSACHATH (PU3NUYECKUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYyallUi MPAaKTUKO - OPUEHTHUPOBAHHOIO XAapaKTepa: BBIABIATH NPUYUHHO -
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C OMOpPOM
Ha 1-2 M3y4eHHBIX CBOICTBa (HU3MUECKUX SBJICHUH, (U3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;
- pemiaTh pacu€THble 3a7aud B 2—3 NEUCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYIIbI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajlW3a YCJIOBHUS 3aJauyd
3aMKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK MJAHHBIX [JISl pElIeHUs
3a/layd, BbIOMpaTh 3aKOHbI M (OPMYJbl, HEOOXOAUMBIE nJisi €€ penieHus,
MPOBOJUTH PACUETHl U CPABHUBATH MOJYYEHHOE 3HAUCHHE (PU3NYECKON BEIMUYMHBI
C U3BECTHBIMU JaHHBIMU;
- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIU (HU3HUECKUX
METO/IOB, HCHOJb3Yysl OINHCAHME UCCIENOBAHMS, BBLICISATH IPOBEPSIEMOE
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IPEANOJIOKEHNE, OUEHNUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAHUS,
JieaTh BbIBOJIBI;
- TPOBOJAUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUN WM (DU3HUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3/yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTU IpolLlecCa OCTBIBAHWSA M HAarpeBaHUs IpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOTJIOMIAoIIEe) NOBEPXHOCTH, CKOPOCTh
UCHIApEHUs1 BOJbl OT TEMIIEPATyphl >KUIKOCTH U IUIOMAAM €€ IMOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aMMOJECHCTBUE AJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJIECHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3yaJn3allisi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHAS MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MOCTOSIHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOIO O000pYyI0BaHUSA,
OMKCHIBATH XOJ ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;
- BBINOJHATh MPSAMBIE W3MEPEHHS] TEMIEPaTypbl, OTHOCUTEIIBHOW BIIaKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSIKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C YUYETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;
- TNPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHON (U3NYECKON BEIMYUHBI OT
JIpYyrof C HCHOJb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM IONEPEYHOr0 CEYEHHS] WU YIEIBHOIO
CONPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA, WIYIIETO YEPE3 IMPOBOJHUK,
OT HaNpsDKEHWS Ha TNPOBOJHHUKE, MCCIECJOBAHUE IIOCIEAOBATEIBHOIO MU
napajyieIbHOTO  COEIWHEHUN MPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMOJIHATH MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(uKCUpPOBATH PE3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJE TaOJIMI] U TPa(UKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;
-  TOPOBOJAUTH KOCBEHHbBIE HW3MEpPEeHHs (PU3NYeCKUX BeIUYMH (yaeiabHas
TEIJIOEMKOCTh BEIIECTBA, COMNPOTHBIICHHE IPOBOJHMKA, paboTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd NpPEMIOKEHHOW WHCTPYKLMH, W BBIYKCIATH 3HAYEHUE
BEJIMYMHBI,
- coOmoaTh TpaBWJIa TEXHUKHA Oe30macHOCTH TpH pabore ¢ JabopaTOPHBIM
000pyI0OBaHUEM;
- XapaKTepU30BaTh MPUHIUIBI ACHCTBUS M3yYEHHBIX NPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB € ONOPOI HAa MX ONUCAaHUA (B TOM YHCIIE: CHCTEMA OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOuHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIECKTPUUYECKOM
HHEPIUH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTENbHbIE SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUUECKHUE MPEAOXPAHUTEINHN, JIEKTPOMATHUT, AJIEKTPOIBUTaTENb
IOCTOSIHHOTO TOKAa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBJICHUHM U
HEo0XOouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
- pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA U U3MEPUTENBHBIE MPUOOPHI
0 CXEMaM M CXEMaTUYHbIM PUCYHKAM (KHJIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBHUraTeilb BHYTPEHHETO CroOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKHUX LIENEH C IOCIEeI0BATEIbHBIM U
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napajuleIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
- MNPUBOAMTH NMPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpPAX) MPAKTHYECKOrO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU AJI1 00€CIIeUEHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpY’Karollel cpene;
- OCYILECTBIIATh MOUCK MH(pOpManuu Guandeckoro coaepkanus B lutepuere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPaBHEHUS JONOJHUTEIbHBIX MCTOYHHKOB
BBIICTISATE MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHBOPEUYUBON WM MOXKET OBITH
HEJIOCTOBEPHOM;
- HCHOJB30BATh MPU BBINOJIHEHUM YYEOHBIX 3alaHU HAYYHO--TIONYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETH
WuTepHeT, BianeTb NpuEéMaMH KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3OBaHUS
nH(pOpMAaIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
- cOo371aBaTh COOCTBEHHbIE TUCBMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUs, 00001mas
UHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOTO COAECpKaHUS, B TOM
qyciie MyOJUYHO MPENCTaBIATh PE3yJIbTaThl MPOCKTHOW MM MCCIEI0BATEIbCKON
JEATEIbHOCTH, MPU 3TOM TIPaMOTHO MCIIOJIb30BaTh W3YYEHHBIM NOHITUIHBIA
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
- IIPU BBITIOJTHEHUH y4€OHBIX NMPOEKTOB U MCCIEAOBaHUN (PU3NYECKUX MPOLIECCOB
pacnpenenaTh O00s3aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTaBIEHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA ACHCTBUH M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh IPYIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHMCTBHUE, TMpPOSBISAs  TOTOBHOCTh  pa3peuiaTh
KOH(DJIUKTBHI.

K xonIy 00yuenus B 9 kiracce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
- WCIIOJIb30BaTh IOHSATHS: CHCTeMa OTCUETa, MaTepHajbHas TOUYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUus, jaedopmanus  (ympyras,
MJIacTUYecKasi), TPEHUE, IIEHTPOCTPEMHUTEILHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3Ku, MEHTP TKECTH, a0COIOTHO TBEPAOE TENO, MEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHPPa3ByK H
YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIKAJa JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U NalTbHO30PKOCTh, CIIEKTPHI UCITYCKAaHMS W TOTJIONICHUS, ambda-,
OeTa- 1 TaMMa-u3Ty4YeHUs, U30TOTIBI, IACPHAS SHEPTCTHKA;
- pasnuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE TPSIMOJIMHEHHOES
JBIDKEHUE, PAaBHOYCKOPECHHOE MPSMOJIMHCHHOE JBIKCHHE, CBOOOJHOE IajeHue
TE€JI, PABHOMEPHOE JIBMDKCHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PCAaKTHUBHOE
JBIKEHHUE, KoJeOaTenbHOE ABMKEHHE (3aTyXaroI1e U BBIHYKIEHHbBIE KOJIeOaHus ),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKECHHE  3BYKa, MPSIMOJMHEHHOE
pacnpocTpaHEHHE, OTPAXEHWE W TPEIOMIICHHE CBETa, IIOJIHOC BHYTpPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHHUE OEJIOT0 CBETA B CIIEKTP U CIOKEHHUE CTIEKTPATHHBIX
I[BETOB, UCIEPCHS CBETa, ECTECTBEHHAS pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
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JMHENYATOro CHEKTpa M3JIy4ECHHs) IO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
- pacro3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM
Mupe (B TOM uucie (U3MYECKHE SBJICHUS B MPHUPOJAE: INPWIMBBI U OTJIMBHI,
nBukeHre 1aHeT COJHEYHOM CHUCTEMBI, pPEAKTHMBHOE JBMIKEHHME JKUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB XHUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, LIBETA TeJl, ONTUYECKUE ABJICHUS B PUPOJE, OMOIOIMUECKOE
NEHCTBUE BUIAUMOIO, YJIbTPaUOIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3Jy4€HHE MPUPOJHBIX MHUHEPAJIOB, JACHCTBUE PATUOAKTHBHBIX HW3Iy4YEHHWA Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1ady B YUYEOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
- ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (DUIUYECKUE SIBICHUS, HCIOJIb3YS
du3nueckue BEIMYMHBI (CpEOHSiE W MIHOBEHHAash CKOpPOCTh Tena MpHu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, EPEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHMs], CUJa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHHs,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbl, MEXaHU4eckass paboTa W MOLIHOCTb,
NOTEHIMAJIbHASL JHEPrus Teja, MOAHATOIO HAJX IOBEPXHOCTHIO  3EMIIH,
NOTEHIMAJIbHASL 3HEPIUsl CHKAaTOW IIPYKWUHBI, KUHETUYECKas SHEPIUs, IOIHas
MEeXaHWYeCKasi FHEPIusi, NEPUOJ U 4acTOTa KojeOaHuM, IMHA BOJIHbI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTElb IMPEIOMIIEHUS CpPEbl), MpHU
ONKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCHOJb3YEMbIX BEIUYUH,
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (POpMYyJIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTMMU BEITMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
- XapakTepu30BaTh CBOMCTBA Tel, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3YS
3aKOH COXpaHEHUs JHEPruM, 3aKOH BCEMHUPHOTO TITOTEHUS, MNPUHIUI
CYNEpIO3ULIMA CHJI, MPUHLUIN OTHOCUTENbHOCTU ['amunesi, 3akoHsl HbloTOHA,
3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHMs 3aps0BOIO0 M MACCOBOIO YHMCEN IPH SAEPHBIX PEAKLMIX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBAaTh €r0 MAaT€MaTHYeCKOe
BBIPAKEHHUE;
- OOBSACHATH (PU3NYECKUE MPOLIECCHl U CBOWCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl MPaKTUKO - OPUEHTHUPOBAHHOIO XapaKTepa: BBIABISATH NPUYUHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;
- peliath pacu€THble 3a7auu (ONMUpArOLIUecs Ha CUCTeMY M3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHUE BETUUYHUHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 33Jaud 3allMChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEAOCTAIOLINE
WIN W30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
pElIeHMs,, MPOBOJIUTH PACUYETHl WU OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,
- pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIN (HU3HUECKUX
METO/IOB, HCHOJb3ysl ONHCAHHE MCCIEIOBAHUS, BBIIEIATH MPOBEPSEMOE
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IPEIOJIOKEHNE, OLIEHUBATh MPABUIBHOCTH MOPSAIKA MPOBEACHUS HCCIEIOBAHNUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

- TIPOBOJIUTH OIBITHI TIO HAOMIOACHUIO (U3MYECKUX SBICHUNA WIH (DU3UIECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aBUCUMOCTH Iepuojia KoieOaHuil MPY>KUHHOTO MasiTHUKa OT MacChl rpy3a u
HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJlbIX KOJIEOaHUH,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pa3jioKeHHe Oeoro cBeTa B CHEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUSI B IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHsI
npeaMeTa B coOuparomieid JuMH3e, HAOJIOJEHUE CIUIONMIHBIX U JIMHEHYaThIX
CHEKTPOB HM3JIYYECHHSI): CAMOCTOATEIBbHO COOHMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMSI, OMUCHIBATH X0 OTBITA M €T0 PE3YJIbTAThI, (HOPMYITHPOBATH
BEIBOJIBL;

- TPOBOAUTH TPHU HEOOXOAWMOCTH CEpHUI0 MPSMBIX HW3MEPEHHUH, OmMpenemnss
CpellHEe 3HAaYeHUE U3MEepSAEeMON BENIMYMHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIEH
JIMH3BI), 000CHOBBIBAThH BHIOOP crioco0a nu3mepeHus (M3MEepUTEILHOTO MpUdopa);

- TPOBOAUTH HCCIEJAOBAHWE 3aBUCHUMOCTEH  (PU3MYECKMX  BEIUYHH C
UCIIOJIb30BAaHUEM TMIPSIMBIX M3MEPEHHH (3aBUCHUMOCTh IyTH OT BPEMEHH TpU
PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadyalbHOM CKOpPOCTH, NEepHuoAa KoJeOaHui
MaTEMaTUYECKOr0o MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria mMaJCHWs W yria TNpeJoMJICHUS OT yria MaJeHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOSATENIFHO COOMpPATh YCTAaHOBKY, (DUKCHPOBAThH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAEC TaOMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI TI0 PE3yJIbTaTaM UCCIICOBAHMS;

- MPOBOJUTH KOCBEHHBIE U3MEPECHUS (PU3UIECKUX BETUYUH (CPETHSST CKOPOCTh H
YCKOpPEHHE Tejla MpU PABHOYCKOPEHHOM JIBMOKEHUHM, YCKOPEHHE CBOOOJHOIO
najeHusl, KECTKOCTh  TMPYXKHHBI, KOIDPHUIIMEHT TPEHUS  CKOJBKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHui
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa CcOOHMparomieit
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUPOBATH  HW3MEPEHHs,  COOHpaTh
HKCIIEPUMEHTATIbHYIO YCTAHOBKY ¥ BBITIOJIHATH U3MEPEHUSI, CIEAYS MPEI0KEHHOM
WHCTPYKIIUHM, BBIUMCISATh 3HAUYCHHUE BEJIUYMHBI M AHAIM3UPOBATH IOJYYEHHBIC
pEe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

- coOmro/laTh TpaBWJIa TEXHUKKA O€30mMacHOCTH Tpu padboTe C J1abopaTOPHBIM
000pyI0OBaHUEM;

- pa3nuuaTh OCHOBHBIE TIPU3HAKKM HW3YYCHHBIX (PU3UYECKUX  MOJIEIICH:
MaTepuajibHas TOuKa, a0COIIOTHO TBEPOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, [JIaHETapHasi MOJIE b aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO SI/1pa;

- XapaKTepU30BaTh MPHUHIUIEI JTCUCTBUSA W3YYCHHBIX NMPHOOPOB M TEXHUYCCKUX
YCTPOMCTB C ONOpPOM Ha HMX ONUCaHUs (B TOM 4YHUCJE: CHUIOMETp, NATUUKHU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pakera, 3XO0JIOT, OYKH, IEPHUCKOIL,
doToanmapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHMS O CBOWCTBaX (DU3MUYECKUX SBICHUM U
HE00X0anMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

- WCIONB30BAaTh CXEMBbl U CXEMATHYHBIC DPHUCYHKH H3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
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pelieHny y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
M300pKEHHI B TNTIOCKOM 3€pKaJie U COOMpAroIei JTHH3E;
- MNPUBOAMTH NMPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpPAX) MPAKTHYECKOrO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCETHEBHOM XU3HMU MJIsi OOCCIICUECHMSI
0e30MacHOCTH MPHU OOpallleHUHd ¢ NMPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKpY’KaroUIEN Cpeae;
- OCYUIECTBJISITh MOUCK HMH(OpMaluu ¢uznueckoro coaepxanusi B VHTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpoC, HaXOIUTh MYTH OINpEAeICHUsS
JIOCTOBEPHOCTH TOJYy4YeHHONH HWHGOpMAIMK HAa OCHOBE HMEIONIUXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;
- HCIIOJIb30BaTh NPHU BBINOJIHEHHH YYE€OHBIX 3aJaHU HAy4HO-MOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETH
WNuTepHeT, BianeTb NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
- CcOo37aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOIO COAECpKaHUs, MyOIMUHO
IIPEACTABIATh PE3YNbTATHl MPOEKTHONW WM HCCIEN0BATEIBCKONW JAESTEIBHOCTH,
IIPY STOM I'PaMOTHO MCIIOJIb30BaTh U3yUYEHHBIN MMOHATUIHBIN annapar u3y4acmMoro
pa3nena (U3MKK W COMNPOBOXKIATh BBICTYIUIGHHE IMpe3eHTalel ¢ y4yéToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC
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KoauuyecTBO 4acoB

Ne HaumeHnoBaHue pa3/aesioB U TeM Kontpoasnbie  JlaGopatopHbie DJieKTpoHHbIE (M (PPOBHIE)
n/n NMPOrpamMMbl Bcero paGoTh! paGoThI o0pa3oBaTe/ibHbIE PeCypchl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHUHM OKPY-KAKOIIEr0 MHPa
1.1 ®dusuka - HayKa o0 MPUPOe 2 BuGmmorexa LIOK
https://m.edsoo.ru/7f416194
12 du3nYecKUe BEITUNYNHBI 2 1 bubnuorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUU BellleCTBA
2.1 CrtpoeHue BelecTBa 1 bubmorexa HOK
https://m.edsoo0.ru/7f416194
29 JIBH)KEHHE U B3aMMOICHCTBHE YaCTHUI] 5 1 bu6mmoreka [JOK
BellecTBa https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSHHUS BEIECTBA 2 1 buommorexa LIOK
https://m.edsoo0.ru/7f416194
Htoro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
3.1 MexaHUUECKOE OBMKEHUE 3 bubmorexa LHOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 2 bubmorexa LHOK
’ ’ https://m.edsoo.ru/7f416194
3.3 Cuna. Buns! cun 14 1 2 bubmorexa [IOK

https://m.edsoo0.ru/7f416194
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Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. [lepenaua naBieHus TBEPALIMU 3 bubmmorexa LIOK
TeJIaMH, )KUAKOCTSIMHU M Ta3aMu https://m.edsoo.ru/7f416194
bubnmoreka [JOK
4.2 Jlasere xuKocTH > https://m.ed%,oo.ru/7f416194
bubnmoreka [JOK
4.3 ATmocheproe naseHie 6 https://m.ed%,oo.ru/7f416194
44 JleiicTBUE KUJKOCTH U Ta3a Ha 7 1 5 bu6mmoreka [IOK
HOrpykEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEprust
51 Pabora u MomtHOCTH 3 Bubamotexa LIOK
https://m.edso0.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 2 bubamorexa HOK
https://m.edso0.ru/7f416194
5.3 MexaHnuecKkasi SHEepTHs 4 1 Bubmorexa HOK
https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 10

[NPOTPAMME
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8 KUIIACC
K
Ne m/m HaumeHoBaHue pa3jiesioB U TeM OMEECTBO anC<OB 126 JaekTpoHHbIe (HU(pPOBbHIE)
) NPOrpaMMblI Bcero p;;::::ﬂbnme p: 6(:)Tp]3T0prle o0pa3oBaTejIbHbIe PecypChl
Paznen 1. TensioBble siBJIeHUS
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 bubmorexa LOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpoueccet 22 2 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 29
Pazgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DnekTpuuecKkue 3apsaabl. 3apsHKEHHbIE 7 bubnuoreka [IOK
' Tella ¥ MX B3aHMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bub K
2.2 [TocTOsIHHBIM 27EKTpUYECKUN TOK 20 2 4 hI':'[DHSP'I;)/T’;KZdLégo ru/7f4181ce
53 M 6 bubmuorexa [JOK
' ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IICKTPOMATHHTHAS HH Ay KIS 4 https://m.edso00.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 .

[TPOTPAMME
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9 KIIACC
K
Ne m/m HaumeHoBaHue pa3iesioB U TeM OMEECTRO l;?COB 126 JaekTpoHHbIe (HU(pPOBbHIE)
) NpOrpamMmbl Bcero OHTPOILHBIC 400paTopHbIC o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €ro 11 1 bubmumorexa [IOK
' ornucanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 17 1
SAHMOACHETRHE TEl 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 12
AKOHEL COXpaHCHI 1 2 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexanudeckue KoJieOaHus 7 1 ]I’S]I'EI'[(Z)J;H;)/T‘;KZ(ES(I)( ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. CBeToBble siBJIeHHS. DJIeKTPOMATHUTHbIE BOJIHBI.
bu6mmorexa [IOK
3.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 5 https://m.edsoo.ru/7f41a4a6
b K
3.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 1 hth?)HSI/_I;)/ﬁKg (Ef)) o.1u/7f41a4a6
bu6mmorexa [IOK
3.3 P 4
avIoAkeHHE GeOro CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
34 DNeKTpOMarHuTHOE TOJIE. 5 1 1 bubmuotexa [JOK
' DJIeKTPOMAarHUTHEIE BOJIHEI. https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 21
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Pasznea 4. KBanToBble ABJICHUA

51 Hcnyckanue u morjonieHue cBeTa 6 bubanoreka IIOK
aToMOM https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO sifjpa 4 Bubmrorexa HOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 Bubamorexa IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
Pa3nes 5. [loBTopuTe1bHO-00001IAK0IIM I MOAYJIb
6.1 T[loBTOpenue u 0606IIEHNE COAEPIKAHKS 9 bub6nmnorexa IIOK
Kypca Gusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., Banos U.U., AkninonepHoe 001mecTBo
«M3marensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [epeimkua .M., iBanoB U.U., AkuronepHoe 00111eCTBO
«M3parensctBo «IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., BanoB A.I., [TerpoBa
M.A. AknnonepHoe obmiectBo «M3aaTensctBo «IIpocBemienue.
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[Tpunoxenue
K paboueit mporpamme OO0
yaeOHOTOo TIpeaMeTa « DU3nKa

®opmbl ydyeTa padoueil IporpaMMbl BOCIIMTAHUS
B pa0oyeil nporpamme 1o ¢gusuke

Pabouass mporpamma Bocmutanus MBOY «COII Ne 21 um. C.M. XO0JIOMSHCKOTO»
peanu3yercsl yepe3 MCIOJIb30BaHHE BOCIUTATEIBHOTO MOTEHIIHANIA YPOKOB (U3UKU. DTa padboTa
OCYILECTBIISICTCS B CIEAYIOIUX (hopmax:

- TOOYXJIeHHE 00yJaroIUXCsi COONII0IaTh HA YPOKE OOMICTIPHHATHIC HOPMBI TTOBEICHHS,
npaBwiia OOINEHUS CO CTapmuMu (MEJAarorTMYecKUMU pabOTHUKAMH) U CBEPCTHUKAMU
(0OyYarOIMMHUCS), TPUHITUITBI YIEOHOH AUCIUILIMHBI K CAMOOPTaHH3AIINY;

- MPUBJICUCHUE BHUMAHUS OOYYAIONIMXCS K IICHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha
ypOKax TpEJMETOB, SBICHHH, COOBITUH dYepe3: JIEMOHCTPAIMIO OOYYAIOIUMCS TPUMEPOB
OTBETCTBEHHOTO, TPaXTaHCKOTO MTOBE/ICHUS, MIPOSIBIICHUS YeIIOBEKOIIOOUS u
JNOOpOCEePACYHOCTH; OOpalleHue BHUMAaHHS HAa HPABCTBCHHBIC aCMEKThl HAYYHBIX OTKPBITHH,
KOTOpBIC M3yYarOTCS B JaHHBIM MOMEHT Ha YPOKE; Ha JIeATeIeH HayKH, TOJUTHKOB, CBA3aHHBIX C
U3y4aeMbIMH B JAHHBI MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPBIA OHHM BHECII B Pa3BUTHUE HAIIICH
CTpaHbl U MUpPA, IPUMEPBI UX JKU3HU, HA MOTHUBBI UX IOCTYIIKOB; HCIIOJIb30BAHHE HA YPOKax
UH(pOPMaIINH, 3aTparuBaroliell Ba)KHbIC COLMAIbHbIC, HPABCTBEHHBIC, ITUYCCKHUE BOIIPOCHI;

- ACIOJIb30BAHNE BOCTIMTATEIHLHBIX BO3MOKHOCTEH COJIEPIKaHUS YIeOHOTO MPeMEeTa st
dopMHpOBaHUs y OOYYarOIIUXCS POCCHMCKUX TPAIUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIFTYPHBIX IICHHOCTEH depe3 IoJA00p COOTBETCTBYIOIIMX TEKCTOB JUIS H3y4eHUS,
pOOJIEMHBIX CUTYallui JUIsl 00CYXICHUS B KJlacce;

- WHUIUUPOBAHUE OOCYKIICHUH, BBICKA3bIBAHWA CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIIEHUS K U3y4aeMbIM COOBITUSM, JIULIAM;

- BKITFOUEHHUE B YPOK MTPOBBIX MPOIEAYpP, KOTOPHIC TTIOMOTAIOT MOJIEPKATh MOTHBAIIUIO
00y4Jaromuxcs K MOMy4YeHUI0 3HAHUN, HATAKUBAHUIO MTO3UTUBHBIX MEXINYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTAI0T YCTAaHOBJICHHIO JIOOPOKENAaTEIbHOM aTMOC(hEphl BO BPEMsypOKa;

- TMpUMEHEHHWE Ha YPOKEe MHTEPAKTUBHBIX (GOopM pabdOTHI, CTHUMYIHPYIOIIUX
MO03HABATEIBHYIO MOTHBAIINIO 00yYaroIINXCs;

- MPUMEHEHHE TPYIIOBOW padoThl WM paboThl B Tapax, KOTOPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/THOUM PaOOTHI M B3aMMOJICHCTBHIO C IPYTHUMH O0YUIarOIIIMICS;

- BBIOOpD ¥ HCIONB30BAaHME HA YypOKaX METOAOB, METOJIUK, OKa3bIBAIOIINX
BOCTIMTATEIILHOE BO3JCHCTBHEC HA JIMYHOCTh B COOTBETCTBHHM C BOCIMTATEIHHBIM HJICATIOM,
LENbI0 U 3a/1a4aMH BOCITUTAHMS,

- WHUIMUPOBAHUE W TIOJJICPKKA WCCIEIOBATEIBCKON IEATCIILHOCTH IIKOJHLHUKOB B
dbopMe BKITIOUEHHS B YPOK Pa3IUYHBIX HCCIEI0BATENbCKUX 3a/1aHUH;

- YCTAaHOBJICHHE YBKHTEIHHBIX, JIOBEPHUTEIHHBIX, HE(HOPMAIEHBIX OTHOIICHUH MEXITy
YUUTEIEeM U YIeHUKaMH, CO3/IaHHe Ha YPOKaX 3MOIIMOHATEHO-KOM(OPTHOI CPEIBI.
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