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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa 1o (¢u3KMKe HAa YPOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ yd4eToM
denepanpHOl paboyeil MporpaMMbl BOCIHTAHHMS W KOHIEHIWU TPENOJaBaHUS Y4eOHOTO
npeaMera «Pusukay.

[Iporpamma no (u3mnKe ycTaHaBIMBAaeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS TPEAMETHOIO COJEPKAHMS U YYe€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHU METOANYECKON TOMOIIU YYUTETIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

OpnHa W3 TIIaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TPAMOTHOCTH W HHTEpeca K Hayke Y
oOyJaromuxcs.

Wzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMPENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPUIYIOITUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BATh HAYUYHbIE JJOKA3aTENIbCTBA JJIS MOJTYyUEHUS

BBIBOJIOBY.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEIECHBI B
KOHIICTIIIMK TIPEnoiaBaHusl yuyeOoHoro npeamera «Dusnka» B 00pa30BaTEIbHBIX OpraHU3AIMIX
Poccuiickoii @eneparuu, pealn3yonmx OCHOBHbBIE 00111€00pa30BaTENbHbBIE POTPAMMBI.
[enu nzydenust pu3uKu:
e npuoOpeTeHHe HWHTepeca W CTpeMIIeHUS OOydYalomIUXCs K HaydyHOMY HW3YYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE TO3HaHUA U (POPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuE MPEACTABICHUNA O POIU (PUUKH IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;

® pa3BUTHE TPEJCTABICHUI O BO3MOXKHBIX cdepax Oyaymieil npodeccruoHaIbHON
JeSATeTLHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MMOATOTOBKA K JaJIbHEHIIIEMY 00YUIEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTxkeHne STUX IeNed mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCTIeUnBACTCS PEIICHUEM CIEAYIONUX 3a/1a4:

e nmnpuoOpeTeHHe 3HAHWKW O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,

TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;



e [puoOpeTeHHMEe YMEHHA ONHCHIBATb M OOBACHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PEIICHUS MPOCTCUIIMX PACYCTHBIX 3a7ad C HCIOIb30BAHUEM
(GU3NUeCKUX MOJIeNeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

e Dpa3BUTHE YMCHUW HAOMIOAATh TPHPOIHBIC SBJICHUS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIbHBIC HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX TPUOOPOB;

® OCBOCHHE IMPHEMOB pabOTHl ¢ HH(POpPMAIUECH (PHU3UUIESCKOTO COIEPIKAHMsI, BKIIOYAS
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3UKH, aHAIW3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMAIINH;

® 3HAKOMCTBO cO cepamu mpodeccnoHaTBEHON ASSITETFHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSAX (H3UUECKOM
HaYKH.

OO1ee 9nciio 9acoB, PEKOMEHJIOBAHHBIX IS M3Y4YCeHUS (U3MKH Ha 0a30BOM YPOBHE, —

238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B Hezien0), B 8 kitacce — 68 yacoB (2 yaca B HEJCIIO),
B 9 kiacce — 102 gaca (3 vyaca B HeZIeI0).

[Ipemyaraemeiii B mporpaMme 1o (QH3UKE IMepeveHb JabOopaTOPHBIX pabOT M OIBITOB
SIBIISICTCS PEKOMEHIaTEIbHBIM, YUUTEIb JAeJaeT BEIOOp MPH MPOBEJCHUU Ja00paTOPHBIX paboT u
OTIBITOB C YU4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJ]aHUH, PEIJIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOT'O 3K3aMeHa 110 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
@Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckre sBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKW H3Yy4aroT Npupoay. EcrecTBeHHOHay4YHBIN
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
buznYeCKuX SIBICHUHN C IOMOIIBIO MOJIEeTIeH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO IpUodopa.
N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne temmnepaTypbl NpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TeMIEepaTyphl.
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6. IlpoBeneHue wuccieqOBaHUS O HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IMIApHKa,
MYLIEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIbIle BBICOTA ITYCKa.
ITepBoHaya/ibHBIE CBe/IeHUSI O CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONBITH, J0Ka3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacCTHIl C TeMIEpaTypou.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIuYecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE M HepaBHOMEpHOE JBHKEHUE. (CKOPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKCHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocths BemiecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BElIeCTBa.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd v 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSXKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CioxeHue Cuil, HalpaBiI€HHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIApUKAa B KUIAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHUIIBIL.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temneparypsl. [lepenaya naBieHus TBEPABIMU TEIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.
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AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHumHBI CylIecTBOBAaHUS BO3TYLIHOU
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha TIOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O0BEMa MOTPYKEHHOM dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue miaBaHus TeJ: IUIaBaHUWE WM TIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JACHCTBYIOLIEH Ha TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBaHUE JIOJAKH U OIpeaencHue eé
rpy30M0AbEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
Koadpdumment monesnoro neiictBus (mamee — KIIJ]) mpocteix Mexanm3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas 2Heprud. KuHeTmdeckas W mnoTeHIualnbHas 3Heprus. lIpeBpamieHune
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pa®oOTHl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenue KIT/I Hak1OHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.

8 KUIACC

TenjoBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHHS BemiecTBa. Macca
W pa3Mepbl arOMOB © MoJieKyd. OMbIThl, MOATBEPXKAAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETHYECKOM Teopun. (CmayuBaHWE M KanWUISIpHbIE sBICHUS. TerioBoe
pacIIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHHUS YacTHIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
COBEpIIeHHE padoThl. BUIbI TeIIONEpe1aun: TEMI0ONPOBOAHOCTD, KOHBEKIIUS, U3ITyICHHE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATyphl KHUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIN M 3alIUTa OKPYKaroIel Cpe/Ibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnBbITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue siBICHUS TEIIO0OMEHA MPH CMEIINBAHUU XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenne yaenbHON TETUIOTHI ITABICHHS JIHA.
DJleKTprYecKre 1 MATHUTHbBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja aIEKTpUYECKUX 3apsaaoB. BzaumopelcTBHe 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajlIeNbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS ’KU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccrnenoBanue sBII€HUS 2JIEKTPOMArHUTHOW MHAYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.

©ooNOR~LDE
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Jlabopamopnwvie padbomot u onvimol.

OnBITH O HAOTIOCHUIO SIIEKTPU3AIUH TNl MHAYKIIUEH ¥ PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHMUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIIEIOBATEILHOM COCIMHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJIYLIETO Yepe3 JIaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBaHue U u3y4eHne padoThl dJIEKTPOIBUTATEIISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpMOInHeHoe nBuxkenne. CBoboaHoe najaeHue. OmbIThI
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTh. HeecomocTs u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS IIIapHKa II0
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [BM)KEHMHM O€3 HadaabHON
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsie kojeOanus. Pezonanc. MexaHHuecKue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh

e€ pacnpocTpaHeHus. MexaHHUuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepHoja KojeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAa KOJeOAaHWH TNPYKUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

DJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

CgeToBbl€ SIBJICHHS.
JlyueBas mognenb cBera. Mcrounuku cera. lIpsMonnHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnTHyeckas cucreMa (oToanmapaTa, MHKPOCKOINA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

N~ LDE

[IpsimonMHENHOE pacIpOCTPAHEHUE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK U300paXKeHUs IIpeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAIOIIEH JTMH3HL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

KBanToOBbI€ siBJICHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norjouieHre ceera atoMoM. KBanTel. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPAaHEHUs 3apsI0BOIO U MAacCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

SR

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrekTpsl pa3InyHbIX T'a30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmroieHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3TYICHHUS.

2. HWccnemoBanue TPEKOB: M3MEPEHUE JHEPTUM YACTUIBI 1O TOPMO3HOMY IYTH (II0

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUSs TPEIMETHOTO COAECPIKAHUS U OIbITA I€ITeIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[Ipy wW3ydyeHUHM JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHUXKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (U3MUYCCKUE SIBJICHHS, NPUMCHSS TIOJIyYCHHBIC 3HAHUSA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH PaclioO3HABATh U HAYYHO OOBACHATH (DM3HUSCKUE SBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI Han0OJIee BaKHBIX JIOCTHIKCHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUUYECKOTO MCIOIh30BaHMS PA3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MPEeBpAIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUU.

Kaxnas w3 TeM [aHHOTO MOMAYNS BKJIIOYAET SKCIEPUMEHTAIBHOE WCCIICIOBAHNE
oboOmraromero xapakrepa. Moyib 3aBepiiaeTcsi MpoBeIeHHEM JHarHOCTHYECKOW U OIIEHOYHON
paboThI 32 Kypc OCHOBHOT'O OOIIIETO 00Opa30BaHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3MKu Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMS HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HayKW;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (hM3MUECKON HayKu: €€ TrapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABIAIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbs 1 SMOLHMOHAJIBHOI0 0J1arONOJTyYH:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJI 0O€30MIaCHOrO TOBEACHUS Ha TPAaHCHOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e IpaBa y Apyroro 4enoBeka;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTHBHOE YYacTHe B PEHICHWH NMPAKTUYECKUX 3a/1a4 (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K NMPaKTHUYECKOMY U3YUEHUIO podeccui, CBA3aHHBIX C (HU3NKOM;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHEHTAalWss Ha TPUMEHEHHEe (GU3NYECKUX 3HAHWHA JUIS pEHIeHUs 3agad B OO0JIACTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
JUISL OKpY>KaroIien cpebl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U yTel UX peleHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

- TOTPeOHOCTh BO B3aMMOJCHCTBHHM TPH BBITOJHEHHH WCCIEAOBAaHUH ¥ TPOCKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

- TTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTB;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUMA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYI0 CpPEeAy, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAapUAHTOB pELICHMs, BBIOOp Hamboiee MOIXOSAIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3HYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NYECKOTO SBJICHMUS;
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBENEHHOTO HAOIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IMYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
uH(GOpPMAIIUY WIH JAHHBIX ¢ YUETOM MPENIoKEHHONU yueOHO! (hr3ruecKoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WLUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXKHBIMU CXEMaMH, JAWarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJi¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JAa0OPATOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABISATH  PE3yJabTaThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPraHHM30BBIBATH JICHCTBHS IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JICHCTBHS C APYTUMH WiICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJAa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIPEJUIaraTh IjiaH €€ U3MEHECHMS,;

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJI0BEKa B XOJE€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pEmeHUH (QU3NYECKUX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TIOHATHS: (U3MYECKUE ¢ XUMHYECKHE SIBICHHS, HAOIIOJCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
JIBW)KEHUE  (paBHOMEpPHOE, HEPaBHOMEPHOE,  MPSMOJIUHEHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHUE, WHEPLHUs, B3aUMOJCHCTBUE Tell, PAaBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPALICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EPHOrO IaBIICHHsI Ha XMBOW OpPraHU3M, IUIaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3MUYECKHE SBICHUS, UCTIONB3Ys (U3NIECKHE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTh (DOPMYIBI, CBSA3BIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepru30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOIB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBeCUsl pblyara (0Ji0Ka), «30J0TO€ MPABUIIO» MEXAHMKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallli MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 1eicTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3a[a4, OLEHUBATh PEATUCTUYHOCTD MOTYYCHHON (hPU3NUECKON BEIMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3inyaTb U HHTEPIPETHPOBATH IIOJYUEHHBIH peE3yslbTaT, HAXOJIWUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ OINbITa U (JOPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOM (DM3MYECKOH BEIMUYUHBI OT IPYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHS OT IUIOLIAAU
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJ, YCJIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCThIX MEXAHU3MOB), CIEAys MHPEUI0OKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMNBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OmHCaHUs (B TOM 4HCIE: TMOAIIUIHUKUA, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HH(MOPMAIMIO O TMpHUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO JINTEPATypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYIIIIBI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)XCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPTHUsl, TEIUIOBOM JBUTATENb, HIIEMEHTAPHBIN MEKTPUUECKUN 3apsil, SJICKTPUIECKOE
1oJie, MPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHUH TOK, MarHUTHOE
ToJIE;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJIITU3aLUs (oTBepneBaHue), KUIIEHHWEe,  TerJonepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hcle (U3NUecKue SBJICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATSKEHUE U
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJb MArHUTHOTO TOJS JJIA KW3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSSI JHEPrus, KOJIWYECTBO TEIUIOTHI, YyAeIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJelbHas TEIUloTa IUIaBJIEHUs, YJAeNbHas TerwioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUYECKUUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHUU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HaYCHHS M SAWHHIIB (DU3MYECKUX BEITUYHH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma namsi ydactka menu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHEeHUs
SHEPruu, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €rO
MaTeMaTUYECKOE BHIPAKEHUE;

O0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE M3 1—2 JOTMYECKHUX IIIaroB C
onopoi Ha 1-2 u3y4eHHbIX CBOWCTBA (PU3NUECKUX ABJICHUH, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacu€THple 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEOCTATOK JAHHBIX JAJIS PEUICHHs 3a/lauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  OIHMCAaHWUE  HCCIACAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJIBL;

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamWwUIApHBIE SIBJIICHMS, 3aBUCUMOCTBH JIaBJIGHHUS BO3JAyXa OT €ro o0beéma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsI0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MAarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSSHHOTO TOKa): (OpMyIHUpoBaTh MpOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
bu3NYECKUX BENUYHMH, CPaBHHUBATh pE3YNIbTaThl HM3MEPEHUN C Yy4ETOM 3aJaHHOMI
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEUEHHUS M YJEITbHOTO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapajuleIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



MpeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOLTHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIIBI JCUCTBUA HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPIUHU, DIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3nyasi yCIOBHBIE 0003HAUYCHUS JIEMEHTOB JIEKTPUUECKUX LETIeH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAUTh HWH(MOPMALKIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/JlaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM IPAaMOTHO HCIOJIb30BAaTh M3YUYEHHBIN NMOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIICZINTH 32 BBHIIOJIHEHWEM IUIaHA JEHCTBHHA M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenus B 9 Kjacce mpeaIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTh U TMEPErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWUS WM TOTJIOUICHHS, anbda, Oera- M ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TE€Jl, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IMCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (U3NYCCKUX SBICHHUIA B OKPYXKAIOIIEM MHpE (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 5XO, LBETAa TeI,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyY€HHI Ha OPraHu3M YeJIOBEKa), PU ITOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCThH Tejla MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass paboTa U MOIIHOCTh, TOTCHIIMAIbHASL YHEPTHUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABHIIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS U MPOLIECCHI, UCIONB3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHs 3apsjoBOr0 |
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl W  OICHHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIHEKTPOB H3IYYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOl BeNUYuHBl ((POKYCHOE pacCcTOsSTHUE CcOoOMparoleil JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJgbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTAThl TOJTYYEHHOW 3aBUCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKHUHBI, KOAP(ULUEHT TPEHUs CKOJIbKEHHS, ME€XaHW4yeckas padbora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHAIM3UPOBATh IIOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW IOTPEHIHOCTH
U3MEPEHHUI;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (DU3MUECKHX MOJCNEH: MaTephallbHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJIOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOaUMbIe (PM3UYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0pPOBbsI W COOJIIOZICHUS HOPM SKOJOTHYECKOTO TIOBEJACHHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyU€HHOM UWHGOpMAllMd Ha OCHOBE HWMEIOLIMXCA 3HAHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIOJIb30BaTh MPU BHIMIOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYEHHBIN TOHATUHHBIA ammapar u3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2
vISHKa T HayKa 6 HpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
99 JIBM>KeHUEe U B3aUMOJICHCTBUE YACTHII 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe IBIKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Buast i 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 i 7
CTpoetiite i CBOCTBA bellleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHRIC ABJCHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
IICKTPOMAT HHTHAS HH Y KILHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITTICCRIE BOTHRL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ sIBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHHE U TIOTJIONIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 7 1 1
>3 FICPHPIE peaitiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoze. SBneHus
npupoasl. usnyuecKkue sABICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIIOBBIC, SJICKTPHYCCKUC,
MAarauTHBIC, CBE€TOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEIUINHEI U UX HU3MCPCHUC

VYpok-uccnenoBanue "M3mepenue
TEMIIEPATYPHI IIPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U JaTYUKA TeMIEepaTyphl"”

Kak ¢u3uka n npyrue ecrecTBeHHbIE HAYKH
u3y4aroT npupoay. EcrecTBeHHOHaYUHBIH
MeToA no3Hanusd. Onucanue Gpu3nyecKux
SBJICHUH C TIOMOLIbIO MOJIEEH
VYpok-uccnenonanue "lIpoBepka runoTes3sl:
JaTbHOCTH MOJIETA [IapUKa, MYIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJIblIe
BBICOTA ITycKa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KCHUE YaCTHUII BEIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HaOJII0ICHUIO TEIUIOBOTO PACHIMPEHUS

ra3oB»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU BEIIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUSAX U UX bubmuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 MexaHnueckoe ABHKeHHUE. PaBHOMEpHOE U bu6mmoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3akon unepnun. Bzaumoseiicreue
15 TeN II()EIIIK IIpUYMHA I/ISMPCIII-IeHI/I}I CKOpOJiTI/I bubmorexa IOK
https://m.edsoo.ru/ff0a0c10
JIBUKESHUSI TEJ
16 IInorHOCTh BemiecTBa. Pacuer Macchl 1 bu6mmorexa [IOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophnas pabota «Onpenenenue
MJIOTHOCTH TBEPIOTO TEJay
Pemenue 3anau no teme "I1noTHOCTH bubnmoreka [JOK
18 | ]
BEILIECTBA https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (edopMariim)
MPYXUHBI OT MPUIIOKEHHOMN CHUITBI»
21 SABnenue Tarorenus. Cuna TsHKECTU



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13b MEX]ly CUJION TSKECTH U Macco

22 Tena. Bec Tena. Pemmenue 3amay mo reme bubmorexa HOK
https://m.edsoo.ru/ff0al778
"Cuna tsoxectn"
93 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnmoreka [JOK
dusnyeckue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JluHamomeTp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAllPpaBJIECHHBIX 10 bubnuorexa [JOK
OJIHO# mipsiMoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3ana4 no teme
"PaBHonelicTByrOMmas cuin”
28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnoreka [JOK
Tpenue B npupose u TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenwue 3anay mo Temam: «Bec Tenay,
31 «Fpa(bﬂqecxﬂoe n300pakeHue CUi» bubamorexa IOK
5 ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:
39 «Mexanuueckoe aBuxeHue», «Macca,

IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHbIICHUS U

bubmuorexa [JOK

33 YBEIIMYEHHUS TaBICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCMMOCTb JIaBJICHUS ra3a bubnmoreka [JOK
OT 00BEMa, TemMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bu6mmoreka [IOK
JKUIKOCTSIMU M Ta3aMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnuorexa [JOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3angau no reme «/laBnenue B bubnuorexa [JOK
KHMJIKOCTH U ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmorexa [JOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnnoreka [JOK
3emun. 3aBHCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJT yPOBHEM MOPS
bubnmoreka [JOK
42 Bec Boznyxa. ATmocdepHoe gaBieHne httos://m.e dsi.ru 1f0a2b5a
43 N3mepenune atmocdepHoro aasieHus. OnbIT bubnnoreka [JOK
Toppuuenn https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO ABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenwue 3amau mo Teme "AtmochepHoe

46 "
JIaBJICHHEC
elCTBHUE KUJIKOCTH U Ta3a Ha
47 fOpr)KeHHOGI[B HUX T€JI0. ApXHUMe0Ba Bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas pabora «OnpeneneHue
48 BLITaJII)KHBEIom:ﬁ CUJIBI HefII)C”linOIHCﬁ Ha bubmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUJIKOCTHY
Jlabopartopnas pabota 1mo Teme
«MccnenoBanre 3aBUCHMOCTH Beca Tejla B bu6mmoreka [IOK
49 R N
BOJIE OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJlay
50 [InaBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBanue
o1 apeoMeTpa WIH KOHCTPYHUPOBaHUE JIOAKHU U
onpeiereHue e€ rpy30mnoaLEMHOCTH"
Pemenue 3agau no remam: «llnaBanue
52 CyJIOB. BO3)1I;/XOHJ'IaBaHI/IC>> «/laBnenue bubmmoreia LIOK
s https://m.edsoo.ru/ff0a3654
TBEPJIBIX T, )KUJIKOCTEH U Ta30B»
bubmuorexa [JOK
>3 Mexarneckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
>4 MormoCTs. EAMHHIIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienopanue "Pacuét MOIIHOCTH,
pa3BUBaEMOM MpHU NMOBEME MO JeCTHUIIE"
56 IIpoctsie MexaHu3mel. Peryar. PaBHoBecue

CHJI Ha pbI4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KonrtponsHas padora no teme «JlaBneHue

57 TBEPJIbIX T, )KUJIKOCTCH U Tra30oBy /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
58 TeMe «JlaBieHue TBEPABIX Tell, )KUAKOCTEU U bubmumoreka [IOK
ra3oB» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/ffOa4ffe
paborta
Peruaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopnas pabora «};/Iccniﬂlz)BaHHe 0.5 bubmmoreia LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemienue 3agad mmo treMe «Y CI0BHUA bu6mmoreka [IOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro neiicTBust
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KI1/[ HakIOHHON MIOCKOCTH»
62 Pemenue 3amaa mo teme "Pabora, bu6mmorexa [IOK
MortHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanuueckas sHeprusi. Kunernueckas u bubnunorexa [JOK
MOTSHIIMAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn Bu6miorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT MO TEME
"DKCIIEpUMEHTAJIBHOE OINPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON 1 1
MOTEHIIUATIBLHON YHEPTHH MPU CKAThIBAHUU
TeJa 0 HAKJIOHHOM MJIOCKOCTH"
66 Kontponbnas padota nmo teme «Pabora u

MOIIHOCTb. DHEPTUS»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

bubmuorexa [JOK

67 1
TeMe "MexaHn4eckoe ABHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
68 1
teme "Pabora. Momuocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JI:;-)H Tema ypoxa Beero Konrpoabusie  IIpakruueckue = 00pasoBaTejbHbIe
padoTbI padoThbI pecypchl
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
1 KMHETHYECKOW TEOPUU U UX OliILITible 1 bubmorexa IOK
https://m.edso0.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOMCTB TBEPOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHble Tena 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEpATypHI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHHUS YACTHII
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEW SHEPrHU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Brer remonepesiain 1 https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[IpakTnyeckoe 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCIIO0JIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepHUasioB B IEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuectBo TEIoTHL. Y AeiibHAs bubmuoreka [JOK
TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [JOK
Terna000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopuas pabora "HccnenoBanue
14 }IBJ'IeIfI/I}I TI;HHO(I))6MeHa npu CMIelIHI/IBaHI/II/I Bubmiorexa LIOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HE00XO0MMOTO ISl HarpeBaHUs Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
16 .
yIIebHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKHUX ?eln. VYnenpHas Temora bubmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlabopaTtopHas padota "OnpeneneHue bubmuotexa [JOK
yIeTbHOM TEIUIOTHI TUIABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Tennora
mapooOpa3oBaHus U KOHJICHCAIIH. bubnmuorexa [JOK
21
3aBUCHMOCTB TEMIIEPATypPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
22 BnaxxnocTs Bozmyxa. JlabopaTopHas pabota bubmuorexa [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

"OnpeneneHne OTHOCUTEIHHOM BIAKHOCTH
BOo3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3ama4d Ha OIPCACIICHUC BJIA)KHOCTU

23
BO3/IyXa
[TpuHIKIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
cropaHus
o5 KIIJI TenmoBoro aurarens. TemnaoBbie bubmuorexa [JOK
JIBUTATENIN M 3aIlUTa OKPYXKAIOICH Cpe/ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUU
B TEIIOBBIX IMpoIleccax
[ToaroroBka K KOHTPOJIBLHOM padOTE IO TEME
27 "T::IJIOBLIe ;IBJIeHI;II). I/I3MeHeIi-II/Ie bubmorexa LIOK
. Y https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBa
Kontponbnas padota nmo teme "TermmoBbie
28 sIBJIe}E/Iﬂ. I/I3M:HCHI/IC arperaTHblIxX bubmorexa IOK
N | https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIIeCTBA
29 Onextpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B
30 Ypoxk-uccienopanue "IneKTpU3aus TEI
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpudeckoe moje. HanpsskeHHOCTh
32 SHGKTT;)I/IT-IGCKOFO TOJISI. HpI/II)HI_[I/IH Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX MOJICH
33 HocuTenu snekTpuyueckux 3apsjios.

DneMeHTapHbId 3apsia. CTpoeHue atoMa



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumorexa [IOK
COXpaHCHHS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubmumoreka [IOK
JIEKTPUUYECKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUI TOK, YCIIOBHS €r0
36 cymecIT)BOBaHI/I;I. I/IC;(})]‘IHI/IKI/I bubmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JIefCTBUS SJEKTPUIECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEKTPUUECKUN TOK B METAJUIAX, KUKOCTSIX bubnunorexa [JOK
¥ raszax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopaTtopHas pabora 05 bubnuotexa [JOK
"H3MepeHue U peryJmpoBaHUe CUITbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.
42 Ha60pIe)1T0pHa;1 pa6OIT)a "N3mepenue u ’ 0.5 bubamorexa LIOK
| https://m.edsoo.ru/ff0a9e14
pETyJIMPOBaHKUE HATIPSDKCHUS
CornpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnmoreka [JOK
43
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCUMOCTh
3IIEKTPAYECKOTO COMPOTHUBIICHUS bubnuorexa [JOK
44 1
MIPOBOJIHUKA OT €r0 JJTHHBI, IJIOIIaI1 https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEHUsl U Marepuana”
45 3aBHUCUMOCTb CHJIBI TOKA OT HAMPSHKEHUS. bubmuorexa [JOK

3akon OMa Jy1sl ydacTKa 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

Jlaboparopnas pabota "Hccrnenoanne
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

bu6mmoreka [IOK

46 PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apAIIETBFHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJI0KECHUS HANPSHKEHUI TTPU bubnuorexa [JOK
MOCJICI0BATEIIbHOM COSIMHCHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTS CiJ‘ILI I')rom ipn HapaﬂieﬂbiOM ’ bubmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COCITMHEHHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHne 3akoHa OMa bubnnoreka [JOK
IUTSL Pa3JIAYHOTO COCTMHEHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOILTHOCTH AJIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon Jxoynsa-JIenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
pabOTHI ¥ MOLITHOCTH 3JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKre Ien U MOTPEOnTenn
53 3ﬂeKTppI/1quI<0171 ;{eprml B 611);1Ty. Kopotkoe bubamorexa IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICUCTBHE
55 VYpok-uccnenosanue "M3yuenue nonei bubnmoreka [JOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruutHoe nojie. MarHuTHOE 1oJie 3eMJId U bubmuoreka [JOK
€ro 3HAYCHHE JJIS )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba
57 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe bubmuorexa [JOK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

"DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa
U UX B3auMoaencTBus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c

58

KonrponsHas pabora o reme
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tesa
" uXx B3aumoacucTaus. I1ocToSHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblil ypok. Pabora ¢ Tekcramu 1o
teme "TloCTOSHHBIN dNeKTpUYeCcKuid TOK" /
Bcepoccuiickas npoepouHas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

OnbIT OpcTeaa. MaroutHoe mose
3JIEKTPUYECKOI0 TOKa MarHuTHoeE 1osie
KaTYIIKA C TOKOM

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
Jlaboparopnas pabota "M3ydeHue aeiicTBus
MarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM"

QHGKTpO)IBI/IFaTeJ'IL IMOCTOAHHOI'O TOKA.
Hcnons3oBaHue 3HeKTp0,Z[BPIl"aTeJIeI>fB

TCEXHUYCCKUX YCTpOﬁCTBaX " Ha TpaHCIOPTE.

JlaGopatopnas pabora "KoHcTpyupoBaHue u
n3ydeHue paboThl dJEKTpOABUTATENS"

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢

64

Onektporereparop. CrocoOsl MOTydeHUs
ANMEKTPUUYECKON SHEPTUHU. DIIEKTPOCTAHIIHN
Ha BO30OHOBIJISIEMBIX HCTOYHHKAX YHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

JICKTPHUY HNC U MArHUTHBIC ABJICHUA
"Dnex €CKHUe a € e "

66 KontponbHas paboTa mo teme 1 bubmuorexa [JOK
"DJICKTPUUCCKUEC K MATHUTHBIC SIBJIICHUS " https://m.edsoo.ru/ff0acb14
67 PeseprHbIitl ypok. PaboTa ¢ TekcTamu mo 1 bubmuorexa [JOK
teme "TeroBsie siBeHuUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MaruuTHeie sBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JI:;-)H Tema ypoka Beero Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
padoTbI padoThbI pecypchl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWMHOE JBUKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE IBHKCHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOpOCTHU
JlaGopaTtopHas padota "OnpeaeneHue
7 yCKOIfeHI/ISI: TCJ‘IZIL) pu paBHol;ciopeHHOM 1 1 Bubmorexa IOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKEHHH 10 HAKJIOHHOM IIOCKOCTH
8 CBoOoanHoe majgenue Tea. OnbIThl [amunes 1
PaBHOMEpHOE ABMYKEHUE IO OKPYKHOCTH.
9 [Tepwon E '-IaC"ll"IOTa 06pameHI/Is[.p J};);HeﬁHaﬂ " 1 bubmorexa [JOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 [leHTpOocTpeMUTENHHOE YCKOPEHUE 1
11 IIepsbiit 3ax0H HproToHa. BekTop cuisl 1 bubmorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona.

bubmuorexa [JOK

12 PaBHoeiicTByIOIIAs CHIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui Eggi?;;;:;asgﬁﬁ/fmae 982
14 Penienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
Herotrona https://m.edsoo.ru/ffO0aeb6c
bubnuorexa [JOK
15 Cra ynpyrocti. 3axor Tyia https://m.eds;f).ru/fanecaZ
16 Pemenue 3anau no teme «Cuina yrnpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Couma Tperi https://m.edsi.ru/fanf738
19 Pemenue 3amgau o teme «Cumna TpeHUs» Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
K09((UIMEeHTa TPEHUS CKOITBXKECHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepentus "JIBukeHne TEI BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuia TSOKECTH B bu6mmorexa [IOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHu4ecKast CKOPOCTb. bubmuoreka [IOK

HeBecomMocTs u neperpy3ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuaJbHOW TOYKHU.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

bu6mmoreka [IOK

26 TBEPIOTO TEIIa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue maTepuaJIbHOW TOUKHU.
97 AGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEP/IOTO Tela C 3aKPETIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
28 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bu6mmoreka [IOK
Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
29 "MiX@.HI/I‘l@CKOC ,Z[BI/II))KCHI/IC. ’ bubmmorexa [IOK
N https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbHas pabota mo Teme
30 "MGXIZ.HI/IHGCK(I;)C NBHKEHHE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynse Tena. Ummymbe cubl. 3aK0H
31 COXpZHeHI/I}I I/IMHyJ'ILZa. Ynopyroe u bubamorexa IOK
N https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/IeHCTBUE
32 Pemenue 3anay no Teme "3aKOH COXpaHEHUS bubnnorexka [HOK
umIysabca'" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edso0.ru/ffob0ag4
35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH M bubnuorexa [JOK
CHUITBI TPEHUS https://m.edsoo.ru/ffO0b0db8
36 JlaboparopHas pabota «Onpenenexnue



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUH TeJja 110 TOPU30HTAIbHON
[IOBEPXHOCTU»

Cas13b sHepruu U padboTsl. [loTeHnnanpHas

37
DHEPrus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnuorexa [JOK
40
COXpaHCHHSI SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KoinebarenpHOE IBUXKEHNUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnuotexa [JOK
KoneOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnuecKkuil ¥ IPYKUHHBIN MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOA
44 I((f)ne6aHH171 (f[T JKECTKOCTH MPYKUHBI U hliacfm Bubmorexa IOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [TpeBpareHre SHEPTUU TIPU MEXAHUIECKUX
KOJICOaHMSIX
JlaboparopHas pabota «Onpenenenue
46 qacropTLI I/Ipl'IeprO)Ia Kone6afm):1;1 MIPYKUHHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ffOblaec
MasTHUKA)»
JlaboparopHnas pabota «I[IpoBepka
47 He3aBI:/1cm\I;ocmpnepHoz[a Ifoneé)aHHﬁ rpy3a Bu6miorexa LIOK
’ https://m.edsoo.ru/ffOb197a
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanuyeckue BoiHbI. CBOMCTBA bubmuoreka [JOK

MECXAaHUYCCKHUX BOJIH. HpOIIOHLHLIQ u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenius "MexaHU4IeCKUe BOJTHBI

49 . .
B TBEpI0M Tene. CelicMuueckue BOIHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK

53
uH(pa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

o4 "BaIII(OHI)I COXpaHeHI/II)ﬂ. Mexa}fnqecxne Bubmiorexa LIOK
- https://m.edsoo.ru/ff0b25f0
KonrtpomnbHas padorta no Teme "3aKoHbl

55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56 DIIEKTPOMarHUTHOE TOJIE. bubnmnoreka [JOK
DJeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-kondepentus "[lkana

58 AIIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHme bubnmoreka [JOK
9JIEKTPOMArHUTHBIX BOJIH JIJISt COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
Ypok-uccnenosanue "M3ydyeHne cBOCTB

59 BHI)eKTpOMaFIi[HTHLIX BOHHy: MIOMOIIbIO Bu6miorexa LIOK

https://m.edsoo.ru/ff0b2c6c

MoOupHOTO Tenedona"

60 Pemenue 3a1au Ha onpeeneHne 4acToTsl U

JJIMHBI BJIGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUPO/ia CBETA.

bubmuorexa [JOK

61
CkopocThb cBeTa. BostHoBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
141 Bl i
o | e IS
Pactipoeip ' B https://m.edso0.ru/ff0b3658
Jlynsl
3 .3 .P
I
. P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMICHUS bubnnoreka [JOK
cBera https://m.edsoo.ru/ffOb3aea
IT .
o | ey oo
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPaKEHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTIOMJICHHUS] CBETOBOTO
Jqy4a OT yIJia aJeHHs Ha TpaHule "BO3ayX-
creksio""
VYpoxk-koHdepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHASI CBA3B"
bubmuorexa [JOK
68 J .0
VIHSBL LITHHECKA G THHSH https://m.edsoo.ru/ff0b3f2c
bu6mmorexa [IOK
69 IT 0 7
OCTPOSHHE HIODPANCHIH B JHH3ax https://m.edsoo.ru/ffOb444a
Jlab 6orta "O
70 @EKOEZZ(;EH?:S:O;({:SI;[ I/Ircl)ieTJII/quneeecI:; CHJTBI bubmmorexa LIOK
Y Ii | https://m.edsoo.ru/ff0b4206
coOMparoIIei TUH3BI
71 VYpok-kordpeperuus "OnTuueckue TNH30BbIE bubmuoreka [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

npubops"”

https://m.edsoo.ru/ffOcOa7e

bu6mmoreka [IOK

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/f0b4684
73 Ypok-koudepenmus "Jlepexto 3peHus. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Herotona. Cnoxenue CHCKTpaHLHTI}:X LBETOB. Bubmiorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopaTtopHas padota "OmbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPHUSTHIO [[BETA MPESIMETOB MTPU MX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH Yepe3 BETOBbIe (GUIBTPHI"
VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: JHCIIepCusi, HHTepPEepeHIINS U
nudpakius"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojemb bubnuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOTJIOLIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBantsl. JInHeivaTsie CrieKTphI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTD U €€ BUIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJIeIb https://m.edsoo.ru/ff0c18ac
83 PanuoaxTuBHbIE peBpalieHus. M30Tomnbl Bu6miorexa LIOK

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Perenue 3agauq mo reme: "PagrnoakTUBHBIE

bubmuorexa [JOK

84 npeBpamicHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 Ypok-koHpepennus "PagnoakTiBHBIC bubmuorexa [JOK
U3JIy4YEHHUs B IPUPOJIE, MEAMIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmuorexa [IOK

87
3apsI0BOTO M MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
OHeprusi CBsI3U aTOMHBIX si7ep. CBsA3b MacChl bubnnoreka [JOK

88
Y SHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie peakiuu"

90 Peakuuu cunTe3a u neneHus saep. bubnnorexa [HOK
Ucrounnku sHepruu CouHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE TMOJIE. bubnmnoreka [JOK
DJeKTpoMarHuTHBIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbhas pabota no teme

03 "DneKTpOMarHuTHOE MOJIE.
DJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o6obmeHue. Jlaboparopusie bubnnoreka [JOK
pabotsI o kKypcy "BsanmoneiictBue e https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06001meHue. Pemenue BuGmorexa [IOK

95 pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe

"TerutoBble nponecch”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTopenue, 0600mmenue. Pemenne

bubmuoreka [JOK

96 1
pacyeTHBIX U Ka‘ICCTBeHHBIXU3aI[a‘I 0 TeMe https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”
o H;::BTGOPCHI/IC, Ic:fof:ue:ne. Peguale:ne . . BuGmiorexa LIOK
YETHBIX M KAUYECTBEHHBIX 9 [10 TEM
P e https://m.eds00.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe bubnnoreka [JOK
98 1 1
paboTsI 1o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
0 [ToBTOpEHHE, 0606{_'1;6HI/16. Pabota c . BuGmmorexa LOK
TEKCTaMH 110 TeMe "3aKOHBI COXPAHCHUS B
\ P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTropenue, 0600menue. Padora ¢ 1 bubmmoreka [IOK
tekcTamu 1o Teme "KoseOanus u BoJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061menue. Padota ¢ 1 bubnnorexka [JOK
TekcTamu 1o Teme "CBeToBbIe ABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenue. Pabora ¢
102 TeKcTamu 1o Teme "KBaHTOBas U siaepHast 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

1.4

1.5

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CyIIIeCTBEHHBIE CBOMCTBA (NPU3HAKN) (PH3HUUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYUHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU,  CTPOUTHh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKkTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHbBIE CBS3M, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

dbopMyIibl, CBS3bIBAIONINE (U3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCIIOBHMS 3aJa4yd 3alUChIBaTh KPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BeTUYUHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH IMTOMOIIA
bu3NYECKUX METOJOB, B ONHCAHUU HCCIECJOBAHUS  BBIICISTH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QOpMYJIHpOBaTH  IMPOBEpSEMbIC
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBATh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATH TPSMBIE U3MEPEHUS] C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEAI0KECHHOMY ILIaHY,
¢bukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBIITOJHCHUU I/I3MepeHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh TPUHIMIBI  JIEUCTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaThb MPUHUMUIIBI JEHUCTBUS U3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO WX OIHCAHUSA,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PUBMYECKUX  SBICHUN W

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUN W TYTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BATh pu BBITIIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMamuu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM MOHATUWHBIN ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CJIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM, aJCKBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIIHUX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

11

HCIIOJB30BaTh IOHATHA

1.2

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UUECKOE SBJICHHE




13

14

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4YucCiIe (PU3NUYECKUE SBICHHUS B MPHPOJIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPAaBUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AMHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allHMChIBAaTh €ro  MaTEeMaTU4YeCcKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalldd MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYecKoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIaTh BbIBOIAbI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBATH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATH IPSMBIE HM3MEPEHUSA C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIIOJIB30BAHUEM IMPSMBIX H3MEpPEHUIL:
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpagHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(91 (19% Hpel[HO)I(eHHOﬁ HHCTPYKLIIMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHHEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIh30BaHUs (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0O€30MacHOCTH MpU  OOpalieHuud ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAIH (PU3NUECKOTO COACPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

UCMOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-

NOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro cojaep)KaHUs, CIPaBOYHBIC




MaTepuansl, pecypcsl cetn MHTepHer; BiageTb INpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONW WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUCH

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I?»I/ILIGCKOC SABJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4YHMClIe (PU3NUYECKUE SIBICHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICT  MCIOJB3YEMBIX  BEJIHWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3y4YEHHBIX  3aBUCUMOCTEH




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘I@CKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH 00BICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbI0 2 — 3 H3y4YEHHBIX CBOMCTBA

(bu3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHBl U (QOPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl U OLEHHMBATh PEATUCTUYHOCTh

MOJTyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONHMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, MACJIAaTb BbBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, (POPMYINPOBATH BHIBOJIBI

MPOBOANTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIHYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUM: MIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM UCCICOAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOI'O sAJ1pa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢u3nyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBECACHHUA B Opr>K3.I-OH.[CI>i cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYyTH  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
uHpOpMalii Ha OCHOBE HMEIOIIMXCS 3HAHWK W JOTOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; BiameTre npuémamu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYT'yIO




1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UUIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBII MOHATUHHBIN anmapaT U3y4aeMoro pasziesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
MPOIIECCOB paclpeneisTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
dusznueckre SBICHUA: MEXaHUYECKHE, TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuyuHbL. V3Mepenue —(uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THUIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEeN

[TpakTiueckue paboThI:

H#H#HPar###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MaJlbIX Tell.
H#He#Par###113Mepene  TeMmnepaTypsl  IIPH [TOMOILU

XKUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPhl

INEPBOHAYAIJIBHBLIE CBEJJEHIMA O CTPOEHNU BELLIIECTBA

2.1

#HH#Par###CTpoeHune BelecTBa: aToMbl M MOJIEKYJIbI, UX
pazMepbl.  OnbIThI,  JOKa3blBalOIIUE  JUCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

###Par###]/[Biokenne  dactunr  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BpoynoBckoe nBmxenue, muddysus

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEIL.

2.4 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX ATOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 Oco00eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BaHueM pororpaduii).

2.6 #HH#HPar###OneiTel 10 HAOJMIONEHUIO  TEIIOBOIO

paciIMpeHusl ra3oB.
#HHHPar###OnBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBUIKECHHE
###Par#t#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu M BpeMeHu
JIBU)KEHHS
SIBnenne uHepuuu. 3akoH MHEpuMU. B3aummoneincrtsue
3.3 T€J KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JIBHKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par#t# InotHocTh BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. M3mepenue cuibl C
' MOMOILIbIO JUHAMOMETpPA
37 #HH##Par###ABnenne Tarorenuss u cuna TshkectH. Cuna
' TSKECTU Ha JpYrux miaHerax. Bec tena. HeBecomocTh
35 Cuna tpenus. TpeHHe CKOJIBXKEHUS U TPEHHUE IMOKOSI.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenne cuil, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHoelCTBYOIIAs CUIT
3.10 [TpakTuyeckne paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmIIE u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa II0
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOILIHE
3aBHCHUMOCTh pacTsyKeHus (aeopmariiu) Npy>KUHBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

®u3ndecKue SIBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
pPasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHHUKE

TexHuYecKne yCTpoMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUSA U

- YBEJIMUCHUS TABJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIEPATYPhI
43 [lepenavya naBneHus TBEPABIMU TENAMHU, KUAKOCTIMU U
' razamiu. 3akoH [lackais. [THeBMaTHYeCKHE MAITHBI
3aBUCMMOCTh  JIaBJIGHUSI KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocratudeckuii mapagokc. CooOIiaromuecs cocybl.
[MunpaBiuyeckre MEeXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBAHMS BO3AYyIIHOW 000m0uku 3emun. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MODPS
46 W3mepenune armocdepHoro aasneHus. llpuGopel s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Tela B BOJE OT
o0béMa mMOrpYy:KEHHOH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUIIbL, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKMBAIOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€Ja U OT INIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHUE  JIOAKA UM ONpEAeIICHHE €€

rpys3ononb €MHOCTH

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA JKUBOW OpPraHU3M, TUTABAHHE

pBIO

411

TexHuueckne YCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THJPABIMYECKUN TIpecc,
MaHoOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pbluar, OJIOK, HaKJIOHHas
' miockocTh. [IpaBuso paBHOBecHs pblyara
5.4 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 ITonHass MexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs HU
' COXpaHEeHMs] MEXaHNYECKON SHEPTHH
5.9 [TpakTrueckue pabOTHI:




#H##Par###Onpeneneae pabOTBHl CHIBI TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHM Tejla 10 TOPU30HTAIBHOMN
noBepxHocTu. MccnenoBaHue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenme KIIJI HakJIOHHOM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

dusnyeckue sABJICHUS B Inpupoac: pblHaru B TEIC

5.10
YeJI0BEeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
pasjiena JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTPOEHUs BemecTsa. Macca ©  pa3Mepbl
' MosIeKyl.  OIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
MIOJIOYKEHUS MOJIEKYJIAPHOKMHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISPHOKUHETUYECKON
TEOPUH
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemioBoe pacilIupeHue u cxaTue
66 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sueprus. CriocoObl N3MEHEHUs BHYTpEHHEN
' SHEpPruu: Terionepeaaya U CoBepIieHne padboThl
6.8 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLUS,




U3JIy4eHUE

KomnuectBo  Temmorel. YaenbHasd — TEIIIOEMKOCTDH

6.9
BELIECTBA
TemmooOMeH U TemIOBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEoTa NiaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHHS.
. 3aBUCUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPAHUs
[Mpuanumel  paboThl  TeruioBbiX  asurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETUIOBBIX
6.16
porueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbIT 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
#H#HPar#H###OnbITEI  TI0O  BBIPALMBAHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM WJIM caxapa.
#H#H#Par###OnbITEL 10 HAONMIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#H##Par#H##Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
HIIpuIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIKICHUSI.

#H##Par### IpoBepka runore3bl JUHEHHONW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIeparyphl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPruu Tejla B pe3ysbTaTe TeIulonepenaud U padoThl
BHEITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJIOTHOM U Tropsiueld BOADI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJOW TMpHU TEIJI0O0OMEHE C HarpeTbiM
METALUTUICCKUM IIHITUHAPOM.

#H#Par###OnpenencHue YIEIbHOM  TEIIOEMKOCTH
BEIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H#OnpeneneHnue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/IyXa.

#H##Par##Onpenenenue yaeabHOW TEIUIOTHI IJIABJICHUS

JbpJaa.

Ousnyeckue SABICHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SBIEHUS B TPHUPOJE,
KpHUCTaJUTBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWMCTBA:  KalWUIAPBL, IPHUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHa,

ABUTATCJIb BHYTPECHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrtpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsiioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

nons. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIpoBonHuku n
JUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKa
JenicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DONeKTpUuecKue Lenu U MOTPEeOUTENU SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3auMopnelcTBuE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaUeHHe I )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKaA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNEeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJBUTATENEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHcnopTe
7.18 Omnbitel ®@apazgess.  SIBaeHnMe  AJIEKTPOMArHUTHOM




naaykuuu. [Ipasuino Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKITUEH

Y TIPU COTPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY ¥ TUIJICKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON Ienu

MMOCTOSIHHOT'O TOKA.

N3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymupoBaHue HAMPSHKCHHSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MAYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha Pe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOMIAIH MTONIEPEYHOr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXKEHUS HaNpsOKEHUH NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUU  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PEe3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pesucTtope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPHU
uxX o0beAMHEHUM U  pasjeneHun. McciegoBanue
JEICTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaHMOﬂeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYyIIKE. HBy‘ICHI/IC

ﬂCﬁCTBHﬂ MArduMTHOIO II0JII Ha IHIPOBOAHHUK € TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JIIEKTPOABUTATEII. H3mepenne KITA
3JEKTPOJIBUTATEIbHONM  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BJICKT];)OMaFHI/ITHOI;'I HHAYKIHUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaITpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

®dusnueckue SBICHUS B MPUPOJE: DIICKTPUUECKHE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeild MmoICcoB,
POJIb MAarHUTHOTO TIOJISA AJIs )KU3HHU Ha 3emiie, MOspHOe

CHAHUC

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUUK HJIEKTPUUYECKON 3HEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KUIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPHKAHUS
pazznena
MEXAHWYECKMUE SABJIEHUA
Mexanuueckoe JABIKEHHE. MarepuanbHas TOUKa.
8.1 Cucrema orcuéra
a 8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOMepHOE MPSIMOJIIMHEHHOE BHKEHHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPaBHOMCPHOM ABUKXCHUUA




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

8.5
JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuox m yacrora oOpamieHus. JIuHeWHas U yrioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperwnii 3akon HeroToHa
8.11 H#HPar#H#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###(Cuna TpeHus: cuia TPEHUS CKOJIBXKCHHUS,
513 CWJIa TPCHHUS MTOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U neperpys3ku
PaBHOBecue MaTepHaabHOM TOYKH. AOGCONIOTHO TBEPI0E
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHOU
847 ocbio BpareHus. MomeHT cudibl. LleHTp TspkecTn
8.18 Nmnynec Tena. 3Menenne nmmynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE IBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
PaGora cmn TskectH, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PabOTHI
893 [loTennmansHas dSHeprus Tena, MOMHATOTO  HAJ
' ITOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPYKUHBI
5 #H##Par###Kunernueckast  sHeprus.  Teopema o
8.25 KHHETUYECKOU SHEPTUU
8.26 H#HHH#Par###3akoH coxpaHeHUs: MEXaHUYECKOM dHeprun




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaKk psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWIbl HOpPMaJIbHOTO JdaBieHusa. OrmnpenencHue
KOdpUIIMEHTa TpPEHUs CKOoJkkeHus. OmnpeneneHue
*KECTKOCTU TpyKuHbL. OmnpeneneHue padOThHl  CHIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHH Tela  II0
TOPU30HTANILHON MoBepXxHOCTH. Ompenenenue padbOTHI
CUIIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
UCTIONb30BAaHUEM  HEMOJABI)KHOTO M TOJBHIKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBBI,
JnBKeHue TuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP,  JATYUKH

ITOJIOKCHUS, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHM: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 Marematuueckuit u NPY>KUHHBIN MasITHUKHU.
' [IpeBparienue suepruu npu KojaedaTeIbHOM ABHKEHUN
0.3 3aryxatomue koneOanus. BwIHYyXaeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[IMHA BOJIHBI U

CKOpOCTb €€ pacrnpocTpaHeHusl. MeXaHn4eCKHUE BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3BYyKa
9.6 HNudpa3Byk u ynbpTpa3ByK
[IpakTraeckue pabOTHI:
OnpeneneHnne 4YacTOThl M THepUoAa  KoyeOaHWt
MaTeMaTHYECKOTO MasTHHKA.
Onpenenenne 4YacTOThl M THepUoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoaa KoJieOaHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[yHaMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 93XOJOT, HCHOIb30BaHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371€KTPOMArHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B TpUpoAe: OHOJIOrHYecKoe

10.5 neiicTue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTI€HOBCKOTO U3ITydeHUN

10.6 Texuuueckue ycTpoiicTBa: UCIIOJIb30BaHHe

OJICKTPOMAardiMuTHBIX BOJIH JJIA COTOBOM CBSI3U
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CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa
Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaxKeHHUst
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TIIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JIunza. Xop j1yyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA M
' TeJecKoIa
117 I'maz kak omnrtuyeckas cucrema. bauM3opykocTh u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpaabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
##H#Par#t#13yuenue  XapakTepuUCTHUK  M300pakeHus
IIpeIMETa B IUNIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MIPEIOMIICHUsI CBETOBOTO Jiyda OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##H#Par###Onpenenenne  (QOKYCHOrO pPacCTOSHUS U
ONTUYECKOM CUJIBI COOMpArOIIEN JTUH3BI.
H#HHHPar#H##OnbITEL 1O pa3joKEeHUI0 Oeynoro cBera B
CIIEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSATHIO IBETA MPEIMETOB
P UX HAOIIOJCHUH Yepe3 IIBETOBbIE (PHIBTPHI
dusnyeckue sBIeHUs B mpupone: 3atMeHus CoiHia u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTUYECKHUE CBETOBOIbI
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KBAHTOBBIE SABJIEHUA
121 OmnswiTel Pezepdopna u manerapHas Mojeib aToMa.
' Mogens aroma bopa
199 Hcnyckanue W MorjoueHue cBera aToMoM. KBaHTHI
' JIuneliuaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro sapa. HykinoHHas Monenb
' aTOMHOrO siapa. M3otonsl
195 PanuoaktuBubie mnpeBpamenus. Ilepuon mnomypacnaaa
' ATOMHBIX SIJIEP
s SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U
' MacCOBOI'0 YUCE
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKY SHEPTUU
' ConHua u 38€311
12.9 Snepnasg osHepretuka. JleMcTBHME — pPaaMOAKTUBHBIX
' M3JIYYCHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Habmronenne CHOMOMIHBIX M JTHUHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TpPEeKOB: U3MEPEHHE SHEPTUU YACTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
N3mepenue pagroaktuBHOro (hoHa
@dusnueckue SBIEHUS B NPHUPOJAE: €CTECTBEHHBIM
paaTnoOaKTHBHBIN doH, KOCMUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIYyYEHHE MNPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX H3JIYYEHH Ha OPraHUu3M
YyeJnoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/IC OCHOBaMM MOHSITHHHOTO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/I3I/I'-IGCKI/IG SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT TPaBIII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLCHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeodOpa3oBaHMsl U MPEICTABICHUS HWHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYI'YHO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

DOU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe BWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEITHHOCTD JABMKEHUS
PaBHOMepHOE U HepaBHOMepHOE nBMkeHHE. CpenHsis ckopocTh. Dopmyna st
12 BBIUUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMONIMHEWHOE NBIKEHUE. 3aBUCUMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIIy4yae pPABHOMEPHOTO MPSIMOIMHEHHOTO JIBHXKEHUSI:
13 (1) =x,+ut
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOEKIIUN
MepPEeMEeIICHHs, TyTH, KOOPIWHATHI TPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOPJIWHATBI Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUYKCHUS
2
Sl =v,, #1+a,* ;
2
@dopMmysbl JUIS TPOCKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W TMPOSKIIUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHH:
2
14 .sx(r]=vﬁx-r+ax-%.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =2a,s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH Il TPOCKIUU YCKOPEHUs, MPOCKIIUN
CKOPOCTH, TIPOSKIIMU IEePEMEIICHUs, KOOPJIUHATHl TPH PABHOYCKOPEHHOM
PSIMOJTUHEHOM JBUKCHUU
CBoOonHoe maneHue. GopMyIbl, OMUCHIBAIOININE CBOOOAHOE TaJCHUE Tela IO
15 BEepPTHKAIH (JIBFOKCHHE Teja BHH3 WM BBEPX OTHOCHUTEIBHO TIOBEPXHOCTH
' 3emnun). ['paduxu 3aBUCUMOCTH OT BpEeMEHH /I TPOEKIUU YCKOPEHHUS,
MPOEKIIMH CKOPOCTH M KOOPAMHATHI TMpU CBOOOAHOM TMAJCHUM Tejia 0




BEPTHUKAIH

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tejla 10 OKpPYXHOCTH. HampaBieHue
CKOPOCTH.
dopmyna A1 BBIYMCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH WU EPHOJ
oOpartmeHus:

_ 2mR

T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra sl BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. = L
iR
®dopmyia, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUS:
V= 1
T
Macca. ITnotHocTs Bemectsa. @opmMyria sl BBIYUCIECHUS TUIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CIoKeHue CHIT
1.9 SBnenune unepuuu. [lepBeiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUIIb, ACHCTBYIONIEH Ha
TEJI0
Bsanmopeiicteue Ten. Tperuit 3akoH HeroTtoHa:
1.11 F P _P-l—}z
112 TpeHue nokos u TpeHHue CKoJbkeHust. DopMyna sl BBIYUCICHUS MOIYJISL CHJIbI

TPCHUSA CKOJILXKCHUA:




1.13

F_=u-N

Hedopmarnust Tenma. Ynpyrue u Heymnpyrue aegopmanuu. 3aKOoH yIpyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOG TArOTEeHHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -1,
F=Gg.—1 2
'L
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
®dopmyra s BBIYUCIIEHUS CUITBI TSDKECTH BOJIM3H MOBepXxHOCTH 3emiu: F = mg.
JBmxenue mnanet Bokpyr Comnnina. [lepas kocMuueckast CKOpOCTb.

HeBecomocTts u NEeperpy3Kku

1.15

HNmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

1.18

3aK0H COXpaHEHUs UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEJ:
D=y i,y =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyiia JiJisi BEIYUCICHUS pabOThI CUIIBI:

A=Fsooscx

MexaHnu4decKas MOIIHOCTb:

n=4
I

Kunernueckas n MOTCHIMAJIbHAsA SHEPIUsl. d)opMyna JJIs1 BBIYMCJIICHUSA

KHHETHISCKOMN OHCPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmysa I BBIYUCICHUS TOTCHIMAIBHON




SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas SHEpIus:

E=E.,+E »
1.19 .
3aKOH COXpaHEeHMsI MeXaHHuecKoM sHeprun. Popmyra Jijisl 3aKOHA COXpaHEHUs
MEXaHUYECKOI 3HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
[TpeBpareHre MexaHNUYECKON YHEPTHU MIPH HATTUUUU CHIIBI TPEHUSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poraar. Moment cuitsr: M - FI.
YcnoBue paBHOBeCHUs pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABWKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[M-E:&Eaﬂ
A‘S&TI:E"IBEE&H
JlaBiienue TBEpIOTO TENA.
dopmyna 17151 BHIYMCIIEHUS AaBIeHUS TBEPOTO Tena:
_F
P=%5
191 JaBnenue raza. ATMocdepHoe aBiieHue.
I'mapocraTndeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
®dopmyra 1S BBIYUCIIEHUS JaBICHUS BHYTPU KHUIKOCTH:
P=Pgh+Dy,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna IS ONpPENEICHUS BBITAJKUBAIONMIECH CHIIBI,
JENCTBYIOIIEH Ha TEJ0, NOTPYKEHHOE B )KMJIKOCTh WJIN ras:
1.23

Fag =pgV

VcnoBue nnaBanus tena. [InaBanue CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

Mexanndeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMIA.

dopmyrna, cBA3bIBAIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHu4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

N3Mepenne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
HPYXUHBL, KO3(p(UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CUIIbI
YIPYTOCTH; CpEIHEH CKOPOCTH JBMKEHHSI OpycKa IO HAKJIOHHOMW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu JABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KosjeOaHUI MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOT'O MasTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOLIEr0 HA pblyar;
paboOThl CHJIBI YHOPYrOCTHM MpU NOABEME Ipy3a C IOMOIIBIO HEMOABHKHOIO
0110Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJIBUKHOIO
O1oka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIbI
OT MAacChbl T€Ja; CUJIbI TPEHUS CKOJIBXEHHUS OT CHJIBI HOPMAJILHOT'O JaBJICHUSA U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKHUHE, OT CTEIECHH
negopManuu MpYXUHBI, YCKOpPEeHUs1 Opycka OT yrjla HakJIOHA HaIlpaBIISIONICH;
nepuoja (4acToThl) KoseOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Irpy3a U >KECTKOCTH MHPY>KUHBI;
HCCJIEIOBAaHHE HE3aBHCUMOCTH IE€pHoJia KoJieOaHUl HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KHBOW U HEXKMBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TEXHUKE, TMPUIHWBBI W OTIHUBBI, JABHXXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE€ YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJCHUS Ha KXUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuweckue yCI’I’lpOlZCI’I’lB(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, ITIPOCTBIC MCXAaHU3MBI B 6BITy,

131 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYCCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPAOTo, )KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIEeCTBA.
Kpucramnmmaeckue u amopdHbIC TeIa

55 JBwxenne yactui] BemecTBa. CBA3b CKOPOCTH JABWIKEHHMS 4YacTHIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, udysus

2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

2.4 TennoBoe paclIMpeHNE U CKATUE

2.5 TennoBoe paBHOBECHE

25 Buyrtpennsis sHeprus. PaGora u Temsonepenada Kak CrnocoObl HW3MEHEHHUS

' BHYTPEHHEHN 3HEPrun

2.7 Bunpl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U31y4EHUE
Harpepanme wu oxnaxnenue t1en. KoaumyecTBO  TEmIOTHL. Y aeiabHAs
TEIUIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DPHEPTUU B TEIUIOBBIX TMPOIECCax. YpPaBHEHUE TEIJIOBOTO
OamaHca:

2.9
O +0, +..=0
Ucnapenne u xonaeHcauus. M3MeHeHHWE BHYTpPEHHEH HSHEpPruM B Ipoliecce

210 WCTIAapeHUsi MW KOHJAeHcauuu. KumneHue HKUAKOCTH. YAenbHas TeruioTa

napooOpazoBanus: L = Q/m




2.11

Brnaxxnocts Bo3myxa

2.12

[InaBnenne u kpucrajummzanus. V3MeHeHHe BHYTpEHHEH OSHEpPruu IMpHu

IJIaBJICHUU U KPpUCTAJUIM3AallN. YILCJIBHaSI TCILIOTA I1IJ1aBJICHUA:

2.13

2.14

2.15

2.16

2.17

BHyTpeHHss dHEprus CropaHus TOIUIMBA. Y IEJIbHAs TEIJIOTA CTOPAHMS TOILJIUBA:

q=Q/m

[Mpuntuns! padoTs! TeroBbix apurareineid. KIT/[ TemmoBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYUSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACIbHOW TEIUIOTHI
IJIaBJIICHUS Jbpja. MccinenqoBaHWE M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pa3JMYHBIX YCIOBHUAX; SIBICHUS TEMJI00OOMEHA MpPU CMEUIMBAHUU XOJOTHOU M

ropsiuei BOJIbI; MpoIecca UCIapeHUs

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAIUJIIAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJJIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoucmea. KalWLISAPb, IPUMEPBI UCIIOIb30BaHUS KPUCTAJLIOB,
JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

3.1
3.2
3.3

3.4

OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /[Ba BUIa 31EKTPpUUIECKUX 3apsA 0B
B3anMopeiicTBue 3apsykeHHBIX Tell. 3akoH KyiloHa
3aKOH COXpaHEHUs IEKTPUIECKOTo 3apsaa

Onektpuueckoe mnone. Hanpsok€HHOCTh asekTpudeckoro mnoiid. [IpuHnmn

CYHIEpHO3UIUUN JICKTPUICCKUX noJseun (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn »snextpuyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOTO IOJId Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIJICKTPUKU




[TocTossHHBIN 37eKTpUYECKUil TOK. JlecTBUS 3iekTprudyeckoro Toka. Cuiia Toka.

Harmpsixenue.
3.6 I=qg/t,U=A/q
DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBbHOE AJIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
28 3akon Oma ais yyactka snekrpuueckoi nemm: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [TapannensHOE COEAMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;:I=1+1; Rzi.
2 2 B
CMeniaHHble COSIMHEHUS TPOBOTHUKOB
PaboTta u momtHoCTh 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 O=I"R-t
3.1 OnbeiT Opcrena. MarHuTHOE IMoJie OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe IIOJIe IIOCTOSHHOI'O MarHurta. B3auMoaeicTBHE NTOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMariuTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
N3MepeHne  2IEKTPUYECKOIO  CONPOTUBIECHHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHS HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IJIOMIAAN €T0 IMOIICPCUYHOTO CCUHCHHUA U




YJI€IBHOTO CONPOTUBIICHHUS.
ITpoBepka mpaBuia i JIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCMHEHUU IPOBOJHHMKOB; IpaBWJIa Uil CUJIbI DJIEKTPUYECKOIO TOKa IpHU

[apaJuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: SIEKTPUUYECKUE SBICHHSI B aTMocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeiid MmotocoB,
POJIb MAarHUTHOTO TOJIS JUTSA KHU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBarelibHbIE ANEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKHUE
pEeIOXPaHUTENH, DSJICKTPOMArHUT, OJJIEKTPOJBUTaTellb MOCTOSHHOTO TOKAa,
TeHEPaTop IMOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH PEIOMIICHUS CBETA
3.23 Hucniepcust cBera
324 Jlunza. Xox nyueit B nuH3e. PoKycHOE paccTosHME JUH3bL. ONTHUYECKas Cuila
' munsel: D = 1/F
3.25 ['nma3 xak ontudeckas cucremMa. OnTuyeckue mpruoopsl
Ilpaxmuueckue pabomul
#HH##Par###I3mMepeHe  ONTUYECKON CHUJIBI COOMpAroIed JUH3BI;, (POKYCHOTO
paccTosiHUsL coOMparoIiei JIMH3bI (10 CBOWCTBY PaBeHCTBA pa3MepoB MpeaAMeTa U
M300paKeHMsI, KOT/Ia MpeIMEeT PACIOJOXKEeH B JBOWHOM (OKyce), MoKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOWCTBa M300pa)KEHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHS (OKYCHOTO PACCTOSHHS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH YTJla TPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
IPaHUIIE «BO3JIYyX — CTEKIIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA




PamnoaktuBHOCTh. Anb(da-, 6era-, ramma-u3nydenus. Peakiuu anbda-u OGera-

4.1
pacnaza

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmonens aToma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 Ilepuon nomypacnazna aTOMHBIX sIEp

4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsJ0BOI0 U MaCCOBOT'O YHMCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyUEHUE NPUPOJIHBIX MUHEPAJIOB,
JieicTBUE paJlMOaKTUBHBIX U3Yy4EHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBUIYaJIbHBIN J103UMETpP, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Ousmka: 7-i knacce: 6a30BbIN yPOBEHB: YUCOHUK; 3-¢ U3AaHue, iepepaboTaHHOe
[lepbimkun .M., IBanoB A.W. Axunoneproe o6mectBo «3narenscrBo «Ilpocsenienue»
» Ousnka: 8-i kacc: 0a30BbI YPOBEHB: YUEOHHK; 3-€ U3laHue, TepepadoTaHHOe
[eppimkun .M., UBanoB A.W. Axunonepnoe obuiectBo «M3narensctBo «lIpocsemienner»
» ®usnka: 9-i knacc: 6a30BbI YPOBEHB: YUEOHHK; 3-€ U3JIaHuE, TepepadOTaHHOe
[epoimkun .M., I'yrauk E.M., UBanoB A.W. u np. AxunoHepHoe 00111ecTBO

«M3parenscTBO «lIpocBemenune»
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