PABOYASA TIPOT'PAMMA
yueOHoro npeamera «@®@usnka. ba3osblii ypoBeHb)
JIA o0y4yaromuxcs 7-9 Kiaccon

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTABJICHA HAa OCHOBE
MOJIOKCHUH M TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOHM 00pa3oBaTebHOU
nporpammel, npeacrasieHHbx B PI'OC OO0, a Taxke ¢ yuéroMm QenepanbHOl pabodel mporpamMmbl
BocnuTanus u Konuenuuu npenogaBanus yuyeoHoro npeamera «PuU3uka.

Conepxanue mporpammbl 1Mo (hU3MKe HampaBlIieHO Ha (POpPMHUPOBAaHHE ECTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH OOYy4YaroIluXcs M OpraHu3alMio M3ydeHus (U3MKM Ha JAeATeNIbHOCTHOM OcHOBe. B
nporpamMme 1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO INpeAMeTa B peanu3aluy TpeOOBaHMM
OI'OC OOO k muaHUpyeMbIM JMYHOCTHBIM M METAlpeIMETHBIM pe3yjibTaraM OOydeHHs, a TaKkKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMUsl.

[Iporpamma 1o ¢u3rKe ycTaHABIMBACT paclpeaeieHne yaeOHOro Marepuana mo rogaM oOydeHus
(mo kmaccam), mpezsiaraeT NMpPUMEPHYIO MOCIEA0BATENIbHOCTh U3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroImuxcs.

[Iporpamma mo ¢usuke pazpaboraHa C LENBbIO OKA3aHHUS METOJMYECKOM MOMOIIM YYUTEIO B
co3JlaHMM paboyell mporpamMMsbl 10 y4eOHOMY IIPEIMETY.

Ousnka SBISAETCS CHUCTEMOOOPA3YIOIIUM JUIsi E€CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB,
IOCKOJIBKY (pU3MUecKHe 3aKOHBI JIeXKAaT B OCHOBE IPOLECCOB M SIBICHHUH, M3y4aeMbIX XUMMEH,
Ouonoruei, actpoHomMuen 1 pu3nueckoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY
MHpa, MpelocTaBiseT HauOosee sCHble 00pas3lbl MPUMEHEHHs] HaydyHOro METO/Aa MO3HaHHUS, TO €CTh
croco0a moyy4yeHus: JOCTOBEPHBIX 3HAHUM O MUDE.

OpHa U3 riaaBHBIX 337a4 (PU3UUIECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero o0pa3oBaHMs COCTOUT B
(hOpMHPOBAHNY €CTECTBEHHO-HAYYHON T'PaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuXxcs.

W3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE MpEnANojaracT OBJaJeHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAyYHYIO I'PaMOTHOCTb!

® HAYYHO OOBSCHSATDH SBIICHHUS,

® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHHUS;

® UHTEPHPETHPOBATH JAHHBIE U MCIIOIb30BATh HAYYHBIE J]OKA3aTENbCTBA IS TOTYUECHUS
BEIBOJIOB.

Henu u3ydenus Gpu3nku Ha ypoBHE OCHOBHOI'O 0011ero o0pazoBaHus omnpeesneHsl B Konuenun
npenogaBaHus ydeOHoro mpenmera «®Pusuka» B 00pa3oBaTeNbHBIX oOpraHuszanusax Poccuiickoit
Ddenepaliy, pealn3yIoNMX OCHOBHBIE 0011e00pa30BaTeIbHbIE POrpaMMbl, YTBEPKIAEHHOW peleHrneM
Komnernn MunucrepctBa npocsemenust Poccuiickoit @eneparuu (mpotokon ot 3 aexadpst 2019 r. Ne
[IK-4BH).

Hean uszyyenusi Gu3nKu:

e npuoOpeTeHre MHTEpeca M CTPEMJICHHS OOYyYaroIIuXcs K HAY9HOMY HM3YYCHHIO MPHPOIHI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TPEACTAaBICHWH O HAYYHOM  METOJe TO3HaHHA W  (OPMHPOBAHHUE

MCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOLIUM SIBIICHHSIM;
e (opMHpOBAaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3ylbTaTa H3y4EHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAITbHBIX 3aKOHOB (PH3HKH;
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e (opmupoBaHHe TPENCTaBICHUNA O pONU (PU3UKU AJI Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHIA,
® pa3BHUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymiei mpopeccuoHaTbHON AeATENbHOCTH,
CBSI3aHHOM ¢ (PU3MKOIA, MOATOTOBKA K JaJIbHENIIEeMy O0OYUE€HHIO B 3TOM HAlpPaBJICHUH.
JlocTikeHne 3TUX LeNell mporpamMmbl 1Mo (pHU3MKe HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS
o0ecreurBaeTcsl peleHueM CIeayonuX 3a1ay:
e mpuoOpeTeHre 3HAHWKW O IUCKPETHOM CTPOCHHM BEIECTBAa, O MEXAHWYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e npuoOpeTeHHue yMEHHUIl OMHUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C UCIOJIb30BAaHUEM
MMOJTYYECHHBIX 3HAHUI;
® OCBOCHHE METOJIOB pEIIEHHs MPOCTEUIINX PAacUETHBIX 337a4 C MCIOJIb30BaHUEM (U3NYECKUX
MojiesIei, TBOPUYECKUX U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHC YMCHHMI HAONIONATh MPHUPOJIHBIC SIBJICHHUS WM BBIMIOIHAThH OIBITHI, JIAOOpATOPHBIC
paboThI U SKCIIEPUMEHTAIbHBIE HCCIIE0BAHUS C UCIIOIb30BaHUEM U3MEPUTENBHBIX TPHOOPOB;
e ocBocHHE TIpUEMOB paboTel ¢ wHOpManuMe Qu3myeckoro cojepkaHusi, BKIIOYAs
MH(OPMAIIUI0O O COBPEMEHHBIX IOCTM)KCHUSX (DU3UKU, aHAIM3 U KPUTHUECKOE OlEHHWBaHUE
nH(pOpMAaITUY;
e 3HAKOMCTBO co chepamu mnpodeccCHOHATLHOW ACATENLHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3NUECKON HAYKH.
Ha w3yuenue ¢usukn (0a30BBI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3OBaHHS
orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 ywaca B Hemenmwo), B 8 kiacce — 68 yacoB (2 vaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).

COIEPKAHUE OBYYEHUSA

7 KJIACC

Pa3znen 1. ®u3uka v €€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka o npupoze. SIBieHus npupoabl. PuU3NYECKHE SBICHUA: MEXAHUYECKHE,
TEIUIOBBIE, DJIEKTPUYECKIE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNWYHMHBL. M3MepeHne  Qu3MUecKuX ~BenUMuMH. DHU3MUECKHE  TPUOOPEI.
ITorpemnocTs u3MepeHuid. MexayHapoaHas cCUCTeMa €IUHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4yaloT NpuUpoay. EcTecTBeHHO-HaydHBI MeTOx
MO3HAHUA: HAOIOJCHNE, MOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABIIKEHHE THUIIOTE3, SKCIEPUMEHT IO
IIPOBEPKE I'MIIOTE3, 00BsACHEHHE HaOI0AaeMoro siBiieHus. Onucanue GU3NUecKux SBJICHUH ¢ OMOILBIO
MoOJEeTen.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbBIE, JIEKTPUUECKNUE, MATHUTHBIE, CBETOBBIE SIBJICHMSL.

2. ®uspueckue NpuOOpbHl U Hpoleaypa HPSIMbIX HM3MEPEHMH aHAJIOroBbIM U LHU(POBBIM

npuOopoMm.

Jlabopamopuvie padbomut u onvimeol.

Omnpenenenre UeHBI JeeHus MIKaJlbl U3MEPUTEIbHOI0 Tprdopa.

H3mepenue paccTossHUN.

N3mepenne 00bEMa )XKUIKOCTA U TBEPOTO TEA.

Omnpenenenue pa3sMepoOB MabIX TEIN.

H3mepenne TeMneparypsl IpY IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYNKA TEMIIEPATYPBI.
IIpoBenenue uccienoBaHus M0 MPOBEPKE TMITOTE3bI: JaJbHOCTH IOJNETA MIAPUKA, IYIIEHHOIO

o uswbh R

TOPUSOHTAJIBHO, ITM OOJIBIIT, UM DUJIbBIITC BbICUId 11 yCRd.
NOKYMEHT MOANNCAH 3JIEKTPOHHOM NOAMNNCLIO
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Pa3znen 2. [lepBoHayasibHbIe CBeIeHNsI 0 CTPOCHUH BellecTBA.

CrpoeHne BeIIECTBA: aTOMBI U MOJICKYJIBI, UX pa3Mepbl. OMbITHI, JT0Ka3bIBAIONINE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JBmxenne yactuil BemiecTBa. CBA3b CKOPOCTU JBUKEHUS YaCTHUIl C TEMIEpaTypoil. bpoyHoBckoe
neuxkenue, nuddysus. BzaumoneicTBrue 4acTUI] BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBaHHE.

ArperaTHbIE COCTOSIHHS BEIIECTBA: CTPOSHUE Ta30B, KHAKOCTEH M TBEPABIX (KPUCTATUTUUECKHX)
Teld. B3auMocBsI3b MeEXIy CBOICTBAMU BEIIECTB B pPa3HbIX arperatHbIX COCTOSHHMSX M UX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBL.

Hemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO JBHIKEHUS.

2. Hab6nronenue nuddys3un.

3. HaOmromenue sBIeHUN, OOBSICHSIOMIUXCS NPUTHKECHHEM WU OTTAIKHMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnusie padomut u onvimel.

1. Omenka quameTpa aToMa METOOM PSIOB (C UCIIOIB30BaHUEM (oTorpaduii).

2. OmbIThl IO HAOTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JCHCTBHSI CHII MOJICKYJIIPHOTO TTPUTSKCHUS.

Pa3znen 3. /IBuskeHHe U B3aUMO/IeiiCTBHE TeJl.

Mexannyeckoe ABWKeHHE. PaBHOMepHOe M HepaBHOMEpHoe IBHkeHue. Ckopoctb. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu U BpeMeHU JBUXKEHUS.

SIBnenue nHepHMH. 3aKOH WMHEpUHMH. B3ammopeicTBue Ten Kak MpUYMHA HU3MEHEHHS CKOPOCTHU
IBIDKEHUST Tein. Macca kak Mmepa uHepTHocTtd Tena. [lmotHocTh BemiecTBa. CBs3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTHKa B3aumopeictBus ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOILIBIO JUHAMOMETpa. SIBiIeHue TAroreHus u cuia TsbkecTd. Cuila TSDKECTH Ha JIPYTrUx
wianerax. Bec tena. HeBecomocth. CriokeHue CuJl, HalpaBiCHHbIX IO OJHOM TPSMOM.
PaBnopnelictByromas cun. Cuna Tpenusi. TpeHHe CKOJIbXKEHUs U TPEeHHE MOKOos. TpeHue B mpupone u
TEXHUKE.

Hemoncmpayuu.

HabmroieHne MexaHu4eckoro ABUKECHUS Tea.

N3mepenne ckopocTH MpsIMOTMHEWHOTO JIBUYKEHUS.

Habmronenue siBieHus WHEPLHH.

Habnronenue naMeHeHus: CKOpOCTH TIPH B3aUMOJICHCTBUH Tell.

CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO Tell.

CroxxeHne cuil, HalpaBJICHHBIX TTO OJJHOU MPSMOH.

J1a60pam OpHble padomosl U ONbIMbl.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWIKEHUSA (IIApWKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO0 aBTOMOOWIISI M TaK Janee).

2. OmpezneneHue cpeaHedl CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa IO HaKJIOHHON
IJIOCKOCTH.

s E

3. OmpeneneHue IIOTHOCTU TBEPAOrO Tea.

4. OmbITbl, JIEeMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsoKeHHs (AedopManuu) TMpYXKHHBI OT
NPUI0KEHHON CHJIBL.

5. OmnbITEl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS [TIOBEPXHOCTEH.

Pasnen 4. JlaBiienne TBEPABIX TeJl, :KMAKOCTEN U ra3oB.

Hasnenune. CriocoObl yMEHbLIEHHS W yBeIWYeHUs HaBieHus. [laBneHue rasza. 3aBHCHMOCTh

JlaBJIeHUs ra3a oT oObéma, Temneparypbl. Ilepenaua naBiaeHusi TBEPABIMU TellaMH, >KUJIKOCTSIMH H
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razamu. 3akoH [lackans. [TneBMaTnueckue MamuHbl. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT TIYOWHBI.
I'mnpocraTrueckuii mapagokc. Coobmaronmecs: cocyasl. [ uapaBinyeckue MeXaHU3MBbI.

Atmocdepa 3emnn 1 atMocdepHoe AaBieHue. [IpuunHbl CyIecTBOBaHUS BO3IYIIHONW 000I0UYKH
3emumn. Omwir Toppuuerm. M3mepenue armocdepHoro napieHus. 3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1 n3MepeHust aTMocepHoro AaBIeHHUS.

JleticTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apXxuMenoBa) Cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS Ia3a OT TEMIEPATypBhI.

[lepenaua naBiaeHUs KUAKOCTHIO U Ta30M.

Coolmiaromuecs CoCyIpl.

I'mppaBnmyeckuit mpecc.

[IposiBnenue aeicTBust aTMOchHEpHOro JTaBJICHHUS.

3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOrpYKEHHOW YacCTH Tella M IUIOTHOCTU
HKUJKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcioBue 1raBaHWs TeN: IUIaBaHWE WM TOTPYKEHHE TNl B 3aBUCHMOCTH OT COOTHOIICHUS

ok wdE

~

IJIOTHOCTEM TeNa U )KUIAKOCTH.

Jlabopamopnuie pabomel u onvimeol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tejla B BOJI€ OT 00bEMa MOrpy>KEHHOM B JKUJIKOCTb YaCTH
Tena.

2. OmnpeneneHue BHITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KUIKOCTD.

3. TlpoBepka HE3aBHCHUMOCTH BBITAIKHBAIOUICH CHIIBI, IEHCTBYIONIEH HA TEJNO B KUAKOCTH, OT
MAaccChl Tea.

4. OnsbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBI, ICHCTBYIOIIECH Ha TENO B
KUAKOCTH, OT 00bEMA MOTrpy>KEHHON B KUAKOCTh YaCTH T€JIa U OT IIOTHOCTU KHUIKOCTH.

5. KonctpyupoBanume apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOAKM M  ONpefeieHue eé
IPy30I0ABbEMHOCTH.

Pa3nen 5. PaboTa m MOIIHOCTB. DHeprusi.

Mexanunueckas pabora. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecHs pblyara.
[IpumeHeHue mpaBWiia paBHOBECHUS! pbldyara K OJoky. «3onoroe mpaBmiio» mexaHuku. KIIJ[ mpocTbix
MexaHu3MoB. ITpocTbeie MexaHNU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuaibHas sHeprus. [IpeBpaiienrne onHoro Buaa
MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUS IHEPIHUHU B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padomul u onvimel.

1. Omnpenenennie pabOThI CHIIBI TPEHHS MPU PAaBHOMEPHOM JABHXKEHUU Tella TI0 TOPU30HTAIbLHON

IIOBEPXHOCTH.

2. HccnenoBaHue ycioBUi paBHOBECHS pblyara.

3. Usmepenune KIIJ[ HaKITOHHOH MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOH SHEPTUH.

8 KVIACC

Pa3gea 6. TenioBbIe IBJICHUA .
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OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO--KHHETUYECKOM TEOpUM CTPOCHMS BellecTBa. Macca u
pasMepbl  aToMOB W MOJIeKyJ.  OmbITBI,  TOATBEP)KJAIONIME  OCHOBHBIE  TTOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, XKHAKOTO M Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpucrammueckue u
amopdubie Tena. OOBSICHEHHE CBOMCTB Ta30B, KUIAKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOKEHHIA
MOJICKYJIIPHO--KUHETHYECKON Teopun. CMaunBaHWE U KaWJUIAPHBIE SIBJICHUA. TeIIoBOe paciiupeHue
U CKaTHe.

Temneparypa. CBsi3b TeMIeparypbl CO CKOPOCTBbIO TEIJIOBOTO JBHM)KEHHUS 4YacTHIl. BHyTpeHHsA
sHeprusi. CrnocoObl U3MEHEHHsI BHYTPEHHEW SHEPTHH: TEIUIonepenavya U coBeplieHre paboTsl. Buisl
TeIUIONEpeIauu: TEIIIONPOBOJHOCTh, KOHBEKIIUS, U3TyYEHHUE.

KomuuecTBO TemmoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. 1eMIOOOMEH H  TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro Oananca. [lnaBneHue u oTBepAeBaHUE KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas temiora 1utaBieHus. [lapooOpazoBanne u koHmeHcanus. Vcnapenue. Kunenne. YnenpHas
TEIUIOTa MapooOpa3oBaHus. 3aBHCUMOCTh TeMIIEPaTyphl KUIIEHUS OT aTMOC(EPHOro IaBICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IelbHAas TEIIOTa CrOpaHusl.

[Mpunmune! pabots! TermmoBeix neurareneit KIIJ[ temmoBoro apurarens. TernoBeie NBUTATETH U
3allUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIEHUS SHEPTHH B TEIUIOBBIX MpOIlecCcaXx.

Hemoncmpavyuu.

Hab6mronenne 6poyHOBCKOTO IBHKCHHUSI.
Ha6monenue nuddysumn.
Habmroenue siBieHuii cMaunBaHUs ¥ KaMWUISIPHBIX SBICHUH.
Hab6mronenue TemioBoro pacimpeHust Tedl.
W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpEeBAaHUU WITH OXJIAXKICHUU.
[IpaBuna u3mMepeHus TeMIepaTyphl.
Buapl Tenonepenaun.
OxuaxieHue Ipu COBepIIEHUH pabOThlI.
HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMU CHUIIAMH.
. CpaBHEHUE TEINTIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
. HaGmronenue kxumeHwus.
. HaGmronenne nocTossHCTBa TeMIIepaTyphl IPH TUTABJICHHH.
13. Mojenu TeIIoBbIX JBUTATCIICH.
Jlabopamopnsie padomul u onvimel.
OnBITHI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BBIPALTMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM MJIU caxapa.
OnBITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBleHUs BO3AyXa B OallIOHE HITPHUIIA.
OIBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD JAaBJICHHS BO3IyXa OT €ro o0b&Ma M HarpeBaHUs
WJTU OXJIKJICHUSI.
6. IlpoBepka THUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH  JUIMHBI  CTOJOMKA  KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmroneHne u3MeHEHUs BHYTPEHHEH SHEPrUU Tella B Pe3yJbTare Terionepeaadn U paboThl
BHEIIIHUX CHII.
8. HccnenoBanue siBJIeHH TEIJI000MEHA IPU CMEIIMBAHUY XOJIOTHOM U TOpsiYei BOJBI.
9. OmpeneneHue KOIWYECTBA TEIIOTHI, MOJYICHHOTO BOJOH TPU TEIUIOOOMEHE C HarpeThIM
METAJNIMYECKUM LIHIMHAPOM.
10. Onpenernenne yaenpHON TEMIIOEMKOCTH BEIIECTBA.
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11. VccnenoBanue mpoliecca ucrapeHusl.

12. OnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

13. Omnpenenenuie yaeabHON TETUIOTHI TUIABIICHUS JIbA.

Pa3nen 7. JaekTpryecKue 1 MAarHUTHbBIE SIBJICHUS.

OnexTpusanus Tei. [J[Ba pona aJIeKTpUUYECKUX 3apA10B. BzanMozeiicTBre 3apsKEHHBIX TEJ. 3aKOH
Kynona (3aBHCHUMOCTb CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT BEJIMYUHBI 3apsiioB U PACCTOSHUS
MEXAy TeJIaMu).

Onektpuyeckoe mnoisie. Hampsok€HHOCTh  AnekTpudeckoro mnous. [IpuHIun cyneprno3unuu
AIIEKTPUYECKUX 0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbIM dAJeKTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TNANEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOT 0 3apsiaa.

DJIEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKA. VICTOYHMKH MOCTOSIHHOTO
TOKa. JIeHCTBUS 3JEKTPUYECKOrOo TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B
KUJKOCTSX U razax.

Onexktpuueckas nenb. Cuiia Toka. DnekTpuueckoe HanpspkeHue. CornpoTHBIIEHUE MPOBOJHUKA.
VYaenpHOe compoTuBieHuEe BemecTBa. 3akoH Owma juig ywyactka unenu. IlocnenoBarenbHoe U
rapajuiesIbHOE COeIMHEHNE POBOIHUKOB.

Pabota ¥ MOUIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms—JleHna. DieKkTpuyeckue Lenu |
noTpeOUTENN NEKTPUUYECKOi saHeprun B 6pITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHUThL. B3anmMoAeicTBHE MOCTOAHHBIX MarHUTOB. MarHUTHOE mojie. MarHuTHoe
noJsie 3eMJIM U €ro 3Ha4eHHe Uil )kM3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE MoJie 3J1€KTPUYECKOro
ToKa. [I[pMeHeHne 371eKTpPOMarHiuToB B TEXHUKE. /[eficTBME MarHUTHOIO I0JI1 HA IPOBOJAHHUK C TOKOM.
DJIEKTpOABUTATENIb MOCTOSIHHOrO ToKa. lcmonb3oBaHWe 3IEKTpOABHUrareneil B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneiter @apages. SIBieHne 3neKTpoMarHuTHOM MHAyKuuu. [IpaBuino JleHna. DiekrporeneparTop.
CriocoObl MONYYEHUsT SJEKTPUUYCCKON IHEPTrUuu. DIIEKTPOCTAHIIMHM HAa BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEpPrUu.

Hemoncmpayuu.

DJeKTpu3aus Teil.
JIBa pojia 3JIEKTpUUECKUX 3aps/10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
VYCeTpolCTBO U AEUCTBUE AIEKTPOCKOIIA.
DIIEKTpOCTAaTUYECKAsI MHIYKIUS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSAI0B.
[IpOBOJTHUKH U TUDTIEKTPUKH.
MonenupoBaHue CUIOBBIX JJUHUHN 3JIEKTPUUECKOTO MOJIS.
HcTounnky NOCTOSHHOIO TOKA.
JleficTBHS 3IIEKTPUYECKOT O TOKA.

. DIIEKTPUYECKUN TOK B )KUJKOCTH.

. I"a30BbIii pazps.

. U3mepeHue cuibpl TOKa aMIepMeTpOM.
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. I3Mepenue 351eKTpuyecKoro HarpsKeHUs BOJIbTMETPOM.

. PeocraT u mara3uH conpOTHBIICHUN.

. B3anmopeiicTBrue NOCTOSHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs IO COB MarHUTA.

N
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. MonenupoBaHyie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
. OmeIT Dpcrena.

19. MarauTHoe mosie ToKa. JIeKTPOMarHuT.

20. JleficTBME MarHUTHOT'O TIOJIsl HA MMPOBOJTHUK C TOKOM.
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21. DnekTpoaBUTaTeNlb MOCTOSHHOIO TOKA.

22. UccnenoBanue SBJICHUS DIIEKTPOMArHUTHON WHIAYKIUH.

23. OnbiTel Qapages.

24. 3aBHCUMOCTH HAIPABICHHUS HHAYKIIMOHHOT'O TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUS.

25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomel u onvimeol.

OMnBITH MO HAOTIOACHUIO STIEKTPU3AIUH T€T HHAYKIIMEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue necTBUS 3JIEKTPUUECKOrO MOJIS Ha MPOBOJHUKHU U AUAJICKTPUKH.

COopka u mpoBepKa pabOThI ATEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryianpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHUBICHUS

pe3ucTopa M HapsHKEHHS Ha PE3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTD JIEKTPUUYECKOI'0 COMPOTUBICHUS MPOBOAHUKA OT
€ro JUTMHBI, TUTOIIA/IN TIOTIEPEYHOT0 CEYCHUS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH MPH TMOCIEAOBATEIBHOM COEAMHEHUU JBYX
PE3UCTOPOB.

9. TIIpoBepka mpaBuia Jyis CHIIbI TOKA MPH MapaIICIbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ITEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOpP.

11. Onpenenenrie MOIHOCTH 3JEKTPUUYECKOT 0 TOKA, BBIJIEISIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, HIYILIETO Yepe3 TaMIIOUYKY, OT HANPSKEHUS Ha HEH.

13. Onpenenenne KII1J[ narpeBaress.

14. UccnenoBaHre MarHUTHOT'O B3aMMOZCHCTBUSI TOCTOSTHHBIX MarHUTOB.

15. MI3yueHne MarHuTHOT O TTOJISI TOCTOSTHHBIX MarHUTOB TPU X OOBENHEHUH U Pa3IeIICHIH.

16. UccnenoBanue aeiCTBUS SJIEKTPHUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITH, JAEMOHCTPUPYIOIIAE 3aBHCHMOCTh CHIIBI B3aUMOJACUCTBUS KATYIIKA C TOKOM H
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MarHuTa OT CHJIBI TOKA U HalpaBJIEHUS TOKa B KaTYILKE.
18. M3yuenne nelCTBUS MATHUTHOTO TIOJISl HA TIPOBOJJHHUK C TOKOM.
19. KoHcTpynpoBaHue U u3y4eHue padoThl SJIEKTPOIBUTATEIIS.
20. Usmepenue KIIJI anmekTpoaBUraTebHON yCTaHOBKH.
21. OnBITBI TO UCCIENOBAaHMIO SIBICHUS DJEKTPOMArHUTHOW HMHIYKLIWU: HCCIEIOBaHHUE
M3MEHEHUH 3HaYeHUs U HaIlPaBJICHUS WHAYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS.

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENIBHOCTH
MEXaHWYECKOro  JBWKEHHUsA. PaBHOMepHoe  mpsmMonuHelHoe — aBwkeHue.  HepaBHoMepHoe
npsiMoJIMHEHOe ABMkeHue. CpeaHsisi ¥ MTHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyCKOpeHHOE mpsMoiuHelHoe aBuxeHue. CBoOomHoe mnazeHue. ONbITHI
lanunes.

PaBHOMepHOE nBHKEHUE MO OKpYXHOCTH. [lepron u yacrora obpamienus. JIuneliHas u yrioBas
cKopocTH. L{eHTpocTpeMuTenbHOE YCKOPEHHUE.

[lepBriii 3akoH HreroTtona. Btopoit 3akoH Herlotona. Tperuit 3akoH HeroTona. Ilpuniun
CYIEPIIO3ULIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS! CKOJBXEHUs, CUja TPEHHs IOKOS,
JIPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpeHHE CBOOOTHOTrO mMajeHus. J[BrkeHue
manet Bokpyr ComnHia. [lepBas kocMuueckasi ckopoctb. HeBecOMOCTh M EPErPY3KH.
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PaBHOoBecue marepuanbHOil TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Ttena c
3aKpEIUIEHHON OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TskecTH.

WmMnynec Tena. M3MeHenume wummynbca. MMmynbc cuiibl. 3aKOH COXpPAaHEHHMS HMITYJIbCA.
PeaktuBHOE ABUKEHME.

Mexanunueckasi pabora ¥ MOUIHOCTb. PaboTa cuit TskecTd, ynpyroctu, Tpenusi. CBs3b SHEPruu u
pabotel. IloTeHnumanbHass HSHEprusl Teja, MOTHATOrO HAJ MOBEPXHOCThIO 3eMiM. [loTeHuunanbHas
SHeprusi cxartod mnpyxuHsl. KuHermueckass sHeprus. Teopema O KMHETHYECKOW 3HEPIHH. 3aKOH
COXpPAHEHHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaGmroneHue MexaHWYeCKOro JBUKEHHSI TeJa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TIyTeH M TPACKTOPHH IBUKEHUS OJHOTO U TOTO )K€ TEJIa OTHOCHTEIBHO Pa3HBIX

TEJ OTCYETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS PSIMOJIHMHEHHOT'O ABYKEHHSL.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O ABHXKEHUS.

5. HaOnronenue nBukeHust Tea 1o OKPY>KHOCTH.

6. Habmonenue MexaHWYEeCKHX SBJICHUHN, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENILHO KaOMHeTa (PU3HKH.
7. 3aBUCHUMOCTb YCKOpPEHUS Tela OT MacChl TeJla U IEUCTBYIOLIEH Ha HErO CUJIBI.
8. HalGmroneHue paBeHCTBA CUJI PU B3aUMOJICHCTBUN TE.
9. HM3meneHue Beca Tela IpU YCKOPEHHOM JBH>KEHUH.
10. [lepenava ummynbca mpu B3aUMOJCHCTBUU TEI.
11. [IpeoOpa3oBaHus SHEPTrUU IPU B3aUMOACHCTBUU TEN.
12. CoxpaHeHHe UMITYJIbCca IPH HEYIIPYTOM B3aUMOICHCTBUH.
13. CoxpaneHre UMIyibca Mpu a0COMOTHO YIIPYTOM B3aUMOACHCTBHUH.
14. HaOnroieHre peakTUBHOTO IBUYKECHUSI.
15. CoxpaHneHne MeXaHU4YECKON IHEPTUH MPU CBOOOIHOM MaJICHUH.
16. CoxpaHeHre MeXaHU4ECKOW YHEPIUU NIPU ABMIKEHUU Tejla Mo ACHCTBUEM IPY>KUHBL.
Jlabopamopnuie padbomel u onvimeol.
1. KoncTpynpoBaHue TpakTa JUid pa3roHa M JAJbHEHIIEr0 PaBHOMEPHOrO JIBUYKEHHS IlIapHKa
VI TEJICKKH.

2. OmnpeneneHue cpeaHe CKOPOCTH CKOJIBKEHHs OpyCKa W JBWKCHHS IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tela MPH PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOW TIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BpPEMEHHM IpU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. [IIpoBepka rumoresbl: €Ciiu MPH PABHOYCKOPEHHOM JABM)KEHUH 0€3 HayaJlbHOW CKOPOCTH MYTH
OTHOCSTCS KaK psii HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOT'O JAAaBJICHUS.

Omnpenenenne KodhUIIMEHTA TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne paboThl CUIIbI TPEHUSI TP PAaBHOMEPHOM JIBUYKEHUU TEJla 110 TOPU30HTAIBHON

MOBEPXHOCTH.

10. Ompenenearie  pabOTBI  CHJIBI  YOPYTOCTH TIPH  TOABEME Tpy3a C HCIOIb30BAHUEM
HEMO/ABUYKHOT'O U MO/IBUYKHOT'O OJI0KOB.

11. V3ydeHnue 3aKkoHA COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexanuveckue Koy1e0aHUS M BOJIHBI.

© o~

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 01.10.24 10:05 (MSK) CepTudukat 49B7F5B2E838A157C4583D391064666B
YYPEXAEHUE "KAPITACOKCKASl CPEAHAS OBLLLEEOBPA3O0OBATEJIbHAA
LLIKOJ1A N22", lopH Hapgexxaa AnekcaHapoBHa, [mpekTop




KonebarensHoe nBmxeHue. OCHOBHbIE XapaKTEPUCTUKUM KoyleOaHMH: NEpuoj, YacToTa,
amIuinTyna. Maremarnyeckuil U IpyKMHHBINA MasTHUKU. [IpeBparienue sHepruu npu kKosnedaTeIbHOM
JBUKCHHH.

3aryxatomue kojeOaHus. BrwiHyXneHHble koneOaHus. Pe3onanc. MexaHuueckue BOJHBI.
CpolicTBa MexaHMuYecKuX BOJIH. [IponmosbHblE M nomepedHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckre BOJIHbI B TBEPJOM Tele, CEHCMUYECKHE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmtonenue xoneOaHuii TeJ MO IEHCTBUEM CHUJIBI TSDKECTH U CHITBI YIIPYTOCTH.
HaOGronenue konebGaHuii rpy3a Ha HUTH U Ha NIPYXKUHE.

Habmtonenue BBIHYXAEHHBIX KOeOaHMii U pe30HaHCa.

PacnpocTpaHenue npoAoNbHBIX U MONEPEUHBIX BOIH (Ha MOJIENN).

Habutoienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHUH PE30HAHC.

Jlabopamopnuie padbomel u onvimoi.

1. Omnpenenenue 4acTOTHI U NepUOAA KOJIICOAHUN MaTeMaTHYECKOI'0 MasiTHUKA.

2. OmnpeneneHne 4acTOTHI M MIEPHOAA KOICOaHNH TPYKUHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBHCHMOCTH Tepuoja KojeOaHHUH MOJIBEIIEHHOr0 K HUTH Ipy3a OT JJIHHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTH I1€pUOJ1a KOJIEOaHUM MPYKUHHOIO MAasgTHHUKA OT MacChl rpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHoJa KoleOaHWl Tpys3a, MOABEIIEHHOTO K HUTH, OT MAacChI
rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh MEpPHOJa KONeOaHUN MPYKUHHOIO MasTHUKA OT
MacChl rpy3a U KECTKOCTH MPYKUHBL.
7. W3mepenue yckopeHHs CBOOOIHOIO MaieHUsI.
Pa3nen 10. DiieKTpOMarHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJEeKTPOMarHuTHOE Moje. DJEeKTPOMarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 3MeKTpPOMarHUTHHIX BOJIH. Mcroab30BaHuE 37IEKTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnexTpoMarHuTHas npupona ceera. CkopocTs cBeTa. BoHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMATHUTHBIX BOJIH.
2. BonHoBble cBOIiCTBA CBETA.
Jlabopamopnosie padomut u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeIe(oHa.
Pa3nen 11. CBeToBble sIBJICHUS.
JlyaeBast mojens cera. Victounuku ceta. [IpsMonuHeiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHUS
Conana u JIyasr. Otpaxkenue cBeta. [Limockoe 3epkano. 3aK0H OTpakKeHHS CBETA.
[Ipenomienne cBera. 3akoH mpenomieHHs cBera. [lolHoe BHYTpEHHEE OTpaXEHUE CBETa.
Hcnonb30BaHE MOTHOT'O BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBO/IAX.
Jlunza. Xon mydeir B nuH3e. OnTudeckas cucreMa (oroarmapara, MUKPOCKONAa M TeJeCKOora.
['ma3 kak onTuyeckas cucrteMa. bin3opykocTs U 1adbHO30PKOCTD.
Paznoxxenue Oenoro cera B crnekTp. OmnbiTel HbtoToHa. CriokeHHE CHEKTPaJbHBIX IIBETOB.
Jucnepcus ceTta.
Jemoncmpayuu.
1. TlpsaMonuHelHOe pacnpOoCTpaHEHUE CBETA.
2. OtpaxeHue cBera.
3. Tomyuenue n300paXkeHHi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4. TlpenomieHue cBera.
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ONTUYECKUH CBETOBOIL.

Xop ydeit B coOMparome JrH3e.

XoJ 1yder B pacCerBaroLlIen JINH3E.

[Tonyuenue n300pakeHUN C TOMOILBIO JIUH3.

[Ipunmn neiictBus ¢poroanmnapata, MUKPOCKOIA U TEIECKOIA.

10 Mopgens riasa.

11. PaznoxxeHue 6€m0ro cBera B CIEKTP.

12. Tlonyuenue Geroro cBeta Mpu CIO0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnbsie padomut u onvimel.

1. HccnenoaHue 3aBUCUMOCTH yIJia OTPAKEHHsI CBETOBOTO Jiyya OT yriia MajaeHHusl.

2. HM3ydeHue xapaKTEPUCTHK U300paKCHUS MPEIMETa B TUIOCKOM 3epKale.

3. HccnemoBanue 3aBUCHMOCTH yIjia MPEIOMIICHHS CBETOBOrO Jy4ya OT Yrja MaJceHHs Ha
TpaHUIIEe «BO3TYX—CTEKIIO.

4. TlomyueHue u300pa>keHU C TOMOIBIO COOUPAIOIIEH TUH3HI.

5. Omnpenenenue POKYCHOrO PACCTOSHHS M ONITHUYECKOU CUITBI COOMPAOIICH JIMH3BI.
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OnbITHI IO Pa3I0KEHUIO OETIOr0 CBETA B CIEKTP.
OMnBITHI 1O BOCHIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOEHNHN Yepe3 IIBETOBbIE (QUIBTPHI.

Pasznen 12. KBaHTOBLIE ABJICHHS.

Onbitel Pesepdopna m mmanerapHas Mojenb aroma. Mopjenb aroma bopa. Ucmyckanwe u
IIOTJIOLEHHE cBeTa aToMOM. KBaHTHI. JIMHEYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-uznydenus. CTpoeHue aToMHOro snapa. Hykmonnas
MOJIeNIb aTOMHOroO snapa. M3oronsl. PagnoaktuBHbIe mpeBpamenus. [lepuon momypacnaga aTOMHBIX
szep.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUs 3apAJ0BOrO M MacCOBOTO 4YHCENI. DHEprus CBs3U
aTOMHBIX szep. Cs3p macchl U dHepruu. Peakuum cuHTe3a M JeneHus sjaep. McTouyHuKH 3HEpruu
ConHua u 3B€31.

SAnepnas sHepreruka. JlelicTBUs paliOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOTJIOIIEHUS.
CrexTpsl pa3aIM4HbIX Ia30B.

CrnexTp BoaopoJa.

Habmonenue TpekoB B kamepe Buiibcona.
Pabora cuérunka MOHU3UPYIOMINUX U3TYyIEHUH.

ok wnE

Perucrpanus n3inydeHus IpUpPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie padbomel u onvimol.

1. HaOmroneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB HU3TY4EHHUS.

2. HccrnemoBaHnwe TpPEKOB: HM3MEpPEHHE OJHEPTMH YACTHIBI 10 TOPMO3HOMY TyTH (110

¢dororpadpusm).

3. H3mepenwne paamoakTUBHOTO (hoHa.

IHoBTOpHTEALHO-0000 A0 IIMIT MOYJIb.

[ToBTOpUTETHHO--0000MAIONINI MOAYNb TMpPEAHA3HAUYEH JUIsl CUCTeMaTu3aluu U 000OLIeHHs
NPEIMETHOTO COAEP)KAaHUS W ONbITa JAEATENbHOCTH, NMPHOOPETEHHOrO0 NMPH H3YYEHUH BCEro Kypca
¢bu3MKM, a Takke Uid MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy MO (U3HKe A
00ydJaromuxcs, BBIOPABIINX 3TOT y4EOHBIH MPeIMeT.

[Ipu m3ydeHHH NAHHOIO MOAYJNS PEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCSl BUJbI JAEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHeuMBaeTCs IOCTIDKEHHE TPEIMETHBIX W METalpeIMETHBIX TUIAHUPYEMbIX
pe3yabTaToB 00y4eHus, popMUpYETCsS eCTECTBEHHOHAayYHasi TPAaMOTHOCTh: OCBOEHUE HayYHBIX METOJIOB
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UCCJICJIOBAHUS SBJICHUN MPUPOJBI U TEXHUKHU, OBIAJCHUE YMEHUSIMU OOBSCHATH (PU3NUYECKUE SIBICHMUS,
MIPUMEHSIA MTOTyYEHHBIC 3HAHUS, PEIaTh 3a/1a4d, B TOM YHCIIE KaUeCTBEHHBIE U IKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMAIBHO AESTENBHOCTHBIM XapakTep JAHHOIO pas3jera peaju3yercsd 3a CU€T TOro, 4ro
00ydJaronIrecs: BIMOIHSIOT 3aJJaHusI, B KOTOPBIX UM TIPEIIaraeTcs:
HAa OCHOBE TONYUYEHHBIX 3HAHHWI pACIO3HABATh U HAYYHO OOBACHATH (DM3MUECKUE SIBICHUS B
OKpYXKaloIen MPUpojie U TOBCETHEBHOM KU3HU;
UCTIONh30BaTh HAy4YHBIE METOMBI HCCIEAOBAaHUS (PU3MYECKUX SBICHHU, B TOM YHUCIE JUIS
IPOBEPKH TUIIOTE3 U MOJIYYEHUS TEOPETHUECKUX BBIBOJIOB;
OOBSICHSTh HAyYHBIE OCHOBBI HanOoJee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH, HApUMED,
MPAKTHYECKOT0 UCMOIb30BaHUS PA3IMYHBIX UCTOYHHUKOB SHEPTrUU Ha OCHOBE 3aKOHA MPEBpAIICHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB IHEPTHUU.
IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OGPA30BAHUSA

N3ydyenue ¢u3uku Ha ypOBHE OCHOBHOIO OOIIEro OOpa30BaHMs HAIPABIEHO HAa JOCTUXKEHHUE
JUYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.
B pesynbrare nzydenusi Gpu3MKM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3zoBaHUs y 00y4aromierocs

OyayT ch)opMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YIbTAaThl B YACTH:
1) naTpruoTH4YecKOro BOCIUTAHUSA:

® [pOSIBJICHUE UHTEpPEca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hU3MUECKON HaYKH;

® [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKICHHN OOIIECTBEHHO 3HAYUMBIX U dTHUECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (U3UKY;

® OCO3HAHME BaAKHOCTU MOPAIbHO--3TUYECKUX NMPUHIUIIOB B IEATEIBHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIMTAHUS

® BOCIPHATHE ICTETUUECKUX KAUueCTB (PM3UUECKOM HayKu: €€ rapMOHUYHOI'O TOCTPOEHMSI, CTPOTrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

® OCO3HAHME IIEHHOCTH (PU3MYECKON HAayKHd KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpPA, OCHOBBI
pPa3BUTUS TEXHOJIOIUM, BaXKHEUIIEH COCTABIISIONIEH KYJIbTYPHI;

® pa3BUTHE HAYYHOU JTI0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJIbTYPbI 310POBbsl 1 IMOLMOHAJIBLHOI0 0JIArONOJIYyYHsI:

® OCO3HaHME IIEHHOCTH O0e30MacHoro obpa3a XH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BRXHOCTU IPaBUJ 0E30IaCHOrO MOBEJCHMUA Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JIEKTPHYECKUM U
TEIIOBBIM 00OPYZOBAaHHEM B IOMAIIHUX YCIOBUSX;

e c(hOpMHPOBAHHOCTh HaBbIKA peIeKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TaKOro e MpaBa y
JPYTrOro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:

® QAKTUBHOE Y4YacTHE€ B pEIIEHUH MPAKTUYECKUX 3aJad (B paMKax CeMbH, 0Opa3oBaTeIbHOMN
OpraHu3aIiy, FOpoa, Kpast) TEXHOIOTHYECKOH U COIMAIbHON HaNPaBIEeHHOCTH, TPEOYIOIIUX B TOM
quciae U GU3NYECKUX 3HaHUMH;

® UHTEpeC K MPAKTUYECKOMY M3YUEHHIO podeccHii, CBA3aHHBIX C (PU3HUKOIA;
7) 3K0JIOTNYeCKOr0 BOCIUTAHUS

e OpHEHTalUs Ha NpUMEHEeHHe (U3NYECKUX 3HAHUM Ul pelleHus 3a7ad B o0JacTu OKpyKaroulen
Cpelpl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEIACTBUI AJIs OKpY’Karolei
Cpensl;
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e OCO3HaHME IT100aBHOI0 XapaKTepa SKOJIOrHYECKUX MPOOJIeM U MyTel UX pelieHus;
8) axanTanuu K U3MEHSIOIUMCH YCJIOBUAM COLMAJIBHON U IPUPOJHON cpeabl:

e [OTPeOHOCTH BO B3aWMOJICHCTBUM TpPU BBINOJHEHMM HCCIEIOBAHUNA U TPOEKTOB (hHU3MUECKOM
HAIPABJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JPYIHX;

® [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESTENbHOCTD;

e [OTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHUM, B TOM 4Hcie (HOpMyTUpOBaTh HAEH, MOHATHS,
TUIIOTE3bI O PU3NUECKUX O0BEKTAX U SBICHUSAX;

e oco3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIaCTH (PHU3HKH;

® [UIAHUPOBAHHE CBOET'O PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

e CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aHMOCBSI3M IPUPOABI, OOIIECTBA U SIKOHOMHKH, B TOM
YHCIIe C UCIIOIb30BaHUEM (PH3UYECKUX 3HAHUM;

® OILIEHKAa CBOUX JEHUCTBHH C Yu€TOM BIMSHHUS HA OKPYXKAIOIIYIO CpPely, BOSMOXKHBIX TNIOOAIbHBIX
IOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbTare ocBOeHHs MPOrpaMMBbI 10 (U3MKE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Y
oOydaronerocss ~ Oyayr  chOpMHpOBaHBI  MeTampeAMeTHbIe  Pe3yJbTaTbl,  BKIIOYAOIINE
II03HABaTeIIbHBIC YHUBEPCAIbHBIC Y4YCOHBIC JICHCTBHS, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC Y4YeOHBIC
JICCTBUS, PETYISTHBHBIC YHUBEPCAbHBIC YIeOHBIC ICHCTBHSL.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCcTBUA

ba3oBble Jlornueckue AeiCTBUA:
® BBIBJIATH M XapaKTEPU30BaTh CYLICCTBEHHBIC IIPU3HAKH O0BEKTOB (SIBJICHUN);
® YCTaHaBIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCU(HUKALUKN, OCHOBaHMS Uil OOOOLICHUS W
CpaBHCHUS;
® BBIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B paccMaTpyBacMbIX (pakraxX, AaHHBIX H
HaOIOCHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHHSIM;
® BBIBIATh NPUYUHHO--CICICTBEHHBIC CBS3M IPU HW3YyYCHUH (U3MUYCCKUX SIBICHUN U
MPOLIECCOB,  JIENaTh BBIBOABI C  HCIOJNB30BAaHUEM JACAYKTHBHBIX M  HHIYKTHBHBIX
YMO3aKJIFOYCHU, BBIIBUTaTh THIIOTE3bI O B3AUMOCBSI3SIX (PM3MUYCCKUX BEINYMH;
® CaMOCTOSITENIFHO BBIOMpATh CIOCOO pemieHust ydeOHOM (HU3NYecKoi 3amadn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHUs, BEIOOP HanOoee MOAXOSIIETO C YIETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPHUTEPHUER).
Ba3oBrble ncciieoBareabcKkue AeiiCTBHA:
®  JCIIOJIb30BAaTh BOMPOCHI KaK UCCIIEI0BATEILCKUII MHCTPYMEHT ITO3HAHMUS,
® T[IPOBOJUTH IO CAaMOCTOSTEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (U3UUCCKHIA
9KCIIEPUMEHT, HEOOJIBIIIOE MCCIIeJOBaHHE (PH3HMUECKOTO SBIICHUS;
® OICHWBAaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HMH(MOPMAIUIO, TONYYCHHYIO B XOJE
UCCIICJOBAaHHS WIIM SKCIIEPUMEHTA;
® CaMOCTOSITETIbHO (OPMYJIHPOBATH OOOOLICHUS M BBIBOJBI IO pe3yibTaTaM HPOBEIEHHOIO
HaOJIIOJICHU S, OTIBITA, UCCIICIOBAHUS;
® IPOrHO3MPOBaTh BO3MOXKHOE JallbHEWIee pa3BUTHE (PU3MYECKUX MPOLECCOB, a TaKKe
BBIJIBUTaTh MPEANOIOKEHHsI 00 UX Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTAX.
Pabora ¢ nngopmanmeii:
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® PUMEHSTH PA3TUYHBIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOpMaIuu
WJTU JAHHBIX C YYETOM MPEIOKEHHON yueOHOoN (pr3nueckoi 3a1auu;

® aHaJIM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO PA3TMYHBIX BHJIOB U
(dhopM npeacTaBieHus;

® CaMOCTOSTEIIBHO BHIOMpaATh ONTUMANBHYIO (opMmy TipejacTaBicHHs HWHPOPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33a4u HECIOKHBIMHU CXEMaMU, TuarpaMMamMu, WHOM rpadukoit
M UX KOMOMHAIUSIMH.

KoMMmyHHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE el CTBHUS:

e B Xoz1e oOCyXJeHusi yueOHOro marepuaina, pe3ylbTaToB JaOOpaTOpHBIX pabOT M IPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIae€MOI TeMbI U BBICKA3bIBaTh UJCH, HAICJICHHbIC HA
pelleHre 3a71auu ¥ NojjiepKaHue OiarokenareIbHOCTH OOIICHHUS;

® CONOCTAaBJIATh CBOM CYXKJEHHUS C CYXICHHUSIMH APYTMX YJaCTHHUKOB JMajora, 0OHapy>KuUBaTh
paziuyue U CXOACTBO MO3UIIUIA;

® BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

e NyOJIMYHO TPENCTABISATH PE3YJbTAThl BHIMOJHEHHOTO (U3MYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCIIETOBAHMSI, IPOCKTA);

® T[IOHMMAaTh U HCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIAMBUAYAJIbHOM paboOThl mpu
pelIeHIH KOHKPETHON (PU3UIECKOi TPOoOIeMBbl;

® [PUHUMATH IEIU COBMECTHOMN JIEATEIBHOCTH, OPTaHU30BBIBAThH JEUCTBHS MO €€ JOCTHKEHUIO:
pacmpenensaTh poiH, 0OCYXIaTh MPOIECCHl M PE3YIbTAThl COBMECTHOM paboThI, 0000maTh
MHEHUSI HECKOIBKHX JIFO/ICH;

e BBIOJNHATH CBOK 4YacTb paboOThl, JOCTUrasi KAayeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JCUCTBUS C IPYTHUMH WiCHAMU KOMaH/IbI;

® OICHMBATh Ka4eCTBO CBOEro BKJIaJa B OOIIMUN MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHble YyHUBepcaJIbHbIE y4eOHbIE JeiicTBUS

Camoopranm3zauus:
® BBIBIATH NPOOJEMBbl B JKU3HEHHBIX U YUEOHBIX CHUTyalMsX, TPeOYIOIIMX s pPELIeHUS
(bu3nyecKux 3HaHUM;
® OpHEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHITUSA PEeUIeHUH (MHIUBUAYaTIbHOE, IPUHATHE
pellIeHus B IPyIIe, IPUHITHE PELLICHUN TPYIIIOi);
® CaMOCTOSITENIbHO COCTaBIATH AQIrOPUTM peUIeHHs (QU3MUECKOW 3ajaud WM IUIaHa
UCCIENOBaHUsI C Y4ETOM HUMEIOUIMXCA PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh IIpe/IaraéMble BApUaHThl PELICHUI;
e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOLMOHAJIBbHBII MHTEJIEKT:
e [aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJyUIaraTh IUIaH €€ U3MEHEHMUS],
e OOBSCHATP HPUYMHBI JIOCTHIKEHUS (HEAOCTHKEHMS) pE3YyJIbTaTOB JIEATENBbHOCTH, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY;
® BHOCUTb KOPPEKTUBBI B [ESTEIbHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS (DU3UYECKOTO
HCCIIEIOBaHMs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBILUXCS CUTYaIUH,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYIHOCTEH;
® OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSAM;
® CTaBHUTH ceOs Ha MECTO APYroro 4YelioBeKa B XOJE CIopa MM JUCKYCCHU HA HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYrOro;
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® [pPU3HABATh CBOE MMPaBO HA OLUIMOKY MPH pelieHnH (PU3NUEeCKUX 3a7a4 WM B YTBEPKACHUAX Ha
HAay4YHBIE TEMBI U TAKOE K€ MPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 kJjacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHHIA:
o UCIIOJIb30BaTh MOHATHUSA: (PU3MUECKHME M XUMHUECKHE SBJICHMs, HaONI0JIEHHE, SKCIIEPUMEHT,
MO/IeJlb, TUIIOTE3a, €IMHULBI (U3NYECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BELIECTBa
(TBEpmoe, KUAKOE, Tra3000pa3HOE), MEXaHHMYECKOe [BH)KEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOIIAsl cuia, Aegopmanus (ymnpyras, IUlacTUYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYAbI;
o pasnuyate saBieHUs (aud¢y3us, TEIIOBOE [BHUXKEHHE 4YacTUI] BELIECTBA, DPaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLIMs, B3aUMOJCICTBUE TEJl, paBHOBECHE TBEPIBIX TEN C
3aKpEIJIEHHOM OCBIO BpAIllEHMs], Ilepeladya JaBiCHUS TBEPABIMU TeJaMH, JKUIKOCTAMHM U Ta3aMH,
aTMoc(epHOe [aBJeHHE, IJIaBaHWE TeJ, MPEBpAIIECHUS MEXaHMYECKOH HSHEpPruu) MO ONUCAHUI0 HX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMUX JJTaHHOE (PU3UUECKOE SIBJICHUE;
o pacro3HaBaTh IPOSBIEHUE HU3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOLIEM MHUpPE, B TOM
yrcae (U3NYECKUe SIBICHUS B MPHPOJE: MPUMEPHI IBUKCHUS C PA3IMYHBIMH CKOPOCTSIMHU B JKUBOU U
HEKUBOW NIPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(EPHOI0 AaBICHUS Ha
KUBOW OpraHusM, IUIaBaHUE pbIO, pblyard B TeJ€ 4YEJIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTHUECKYIO
3aJauy B yueOHYIO, BBIIEISTh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (DU3NUECKUX SBIICHHIA;
o OIIMCBHIBaTh MH3Y4YECHHBbIE CBOWCTBA TeJ M (PU3MUECKHE SBICHMSA, MCIONb3Ys (pusnueckue
BEIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YIPYroCTH, CHJla TSDKECTH, BEC Tella, CWila TPEHMs, JaBieHue (TBEPAOro Tesa, KUAKOCTH, rasa),
BBITJIKHBAIOIAS CHUJIAa, MEXaHWYecKas paboTa, MOIIHOCTh, IJICYO CUJIBI, MOMEHT CHJIbI, KOD(PPHUIIHMEHT
IIOJIE3HOTO JeHCTBUS MEXaHU3MOB, KHHETHYECKas M IOTEHUUalbHAas SHEpPrus), IHpH OINUCAHUU
NPaBUJIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIUYMH, WX OOO3HAYCHUS W E€IWHUIIBI
(u3NYEeCKUX BEINYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paMKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
J XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI, HCIONb3Yys IpaBUIIa
CIOXKEHUs Ccul (BIOJIL OAHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpPaBHIIO
paBHOBecHsl pbruara (OJIOKa), «30JI0TOE MPAaBHIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHHYECKOU
SHEpPruM, MpHU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alHCBIBATh €r0 MaTeMaTHYecKoe
BBIPAXCHHUE;
. OOBACHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEJI, B TOM YUCIE U B KOHTEKCTE
CUTYyallull MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABISATh HPUUUHHO--CIE/ICTBEHHBIE CBS3H,
CTpOUTH OO0BsICHEHHE M3 1—2 JOrMYecKHX HIaroB ¢ Oonopod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
o pemiars pacuéTHble 3ahaud B 1—2 neHCTBUSA, UCHOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3ajJlaud 3alKChiBaTh KpaTKOe YCJIOBHE,
HNOJCTABIISATh (PU3MUECKHE BEIUYMHBI B (OPMYJbl U HPOBOAUTH PACUETHI, HAXOAWUTH CIpPABOYHbBIE
JaHHbIe, HEOOXOAMMBIE JUIS PELICHUs 3a]ay, OLEHMBATh PEATUCTUYHOCTH IMONY4YEHHOU (u3nueckont
BEJIMYMHBI;
. pacrio3HaBaTh MpOOJEeMbl, KOTOPbIE MOXHO PEHIUTH MPH IMOMOIIM (PU3HUECKHX METOIOB, B
ONMCAaHUM MCCIIEJOBAHUS BBIICNIATh IPOBEPSIEMOE MPEANONoKeHUe (TUIOoTe3y), pa3iuyaTh U
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MHTEPIIPETUPOBATH MMOJYYEHHBIH Pe3yabTaT, HAXOJUTh OMIMOKHU B XOZE OMbITA, ENaTh BBIBOJIBI IO €ro
pe3yibTaTam;

. MIPOBOJUTH OMNBITHl MO HAOMIOAECHUIO (DU3MYECKUX SBICHUA MM (U3NUYECKUX CBOMCTB TeI:
(¢hopMynupoBaTh IMpOBEpsSEMblE MIPEANOJIOKEHUs, COOMpaTh YCTAHOBKY M3  MPEIIOKEHHOIO
000pyA0BaHUs, 3aMUCHIBATH X0/ OIbITAa M (POPMYIUPOBATH BHIBOJIBL;

. BBIMIONHATH TPSMBbIE H3MEpPEHUs pPACCTOSHHS, BpPEMEHH, Macchl Tena, 00bEMa, CHIBI H
TEMIEpaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, 3aNMCHIBATh MOKAa3aHUS
nprOOpOB ¢ Y4ETOM 3aJaHHOIN a0CONIOTHOM MOTPEITHOCTH U3MEPEHU;

. MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OIHOM (DU3HUYECKOM BEIWYMHBI OT JPYrol c
MCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMKYILETOCS T€Ia OT BPEMEHU
JBUKEHUS Tea, CHJIbI TPEHHs CKOJIbKEHHUS OT Beca Tella, KauecTBa 00OpaOOTKH MOBEPXHOCTEH Tell U
HE3aBUCHMOCTH CWJIbl TPEHUS OT IUIOIIAJU CONPUKOCHOBEHMS TeJ, CUJbl YIPYTOCTH OT YIUIMHEHUS
IPYKUHBI, BHITAIKUBAIOIIEH CUITBI OT 00bEMa MOrpyKEHHOIN YacTU Tela U OT IJIOTHOCTH KHUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIIYOWHBI, HA KOTOPYIO MOTPYKEHO TeNO, YCIOBUH IJIaBaHUs
TeJl, YCIIOBUM paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOI'O MCCIIET0BaHMS,
coOupaTh YCTAaHOBKY U BBIINOJHATH M3MEPEHHUS, CcIeAys MpeAIOKEeHHOMY IUlaHy, (PUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaONUIl U
rpaduKoB, AeaaTh BBIBOJbI IO PE3YJIbTaTaM HCCIIEOBAHMUS;

J IPOBOJUTH KOCBEHHBIC M3MEpPEHHs] (U3UYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJOrO TeJa, CUJIa TPEHUS CKOJIBbKEHUS, JaBJIEHUE BO3/1yXa, BBITAJIKMBAIOIIAsA CUJIA, JEHCTBYIOLIAs HA
HOTPYKEHHOE B KHUJKOCTh TEIO0, KOXPPHUIMEHT MOJE3HOr0 JAECHCTBHS MPOCTHIX MEXAHWU3MOB), CIEHYS
MPEUIOKEHHON MHCTPYKIMH: TP BHIIOJHEHUH U3MEpPEHUN cOOMpaTh SKCIIEPUMEHTALHYIO YCTAaHOBKY
U BBIYUCIISITh 3HAUEHUE HCKOMOM BEJTMYMHBL;

J co0oIaTh IpaBUiIa TEXHUKU 0€30IacHOCTH MpHU paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

. yKa3bIBaTh TMPUHIUIIBI JEHCTBUS NPUOOPOB W TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOoOIIatoIMecs COCylbl, OapoMeTp, pbluar, IMOABM)KHBIA U HEMOJABUXKHBIA OJIOK,
HAKJIOHHAs! TIJI0CKOCTb;

. XapaKkTepu30BaTh MPUHILMIBI JEHCTBHUS U3Y4EHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OIOpPOM Ha MX OMNMCAHUS (B TOM YHUCIE: MOAUIMITHUKH, YCTPONCTBO BOJONPOBOJA, I'MAPABIMYECKUN
mpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), HCIOIb3ys 3HAHHS O CBOMCTBAxX
(u3NYEeCKUX SIBICHUH U HEOOX0MMbIe (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

o IPUBOIUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOrO HCIIONb30BaHUS
¢u3nyecKkux 3HAHUI B IMOBCEJIHEBHOM >KM3HU A obOecreyeHHs O€30MacHOCTH MpU OOpalleHHH C
npubopaMu W TEXHUYECKHMMM YCTPOWMCTBAMHM, COXPAHEHHS 3JI0pPOBbS U  COONIOJICHHS HOPM
JKOJIOTMYECKOIO ITOBEJCHUS B OKPYKAIOIIEH cpefie;

o OCYIIECTBIISITH OTOOP MCTOYHHKOB WH(poOpManuu B MHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUW W NMYTEM CPABHEHUS PA3IUYHBIX HUCTOYHUKOB
BBIJICNISATH HH(POPMAIUIO, KOTOPast ABISETCS NPOTHBOPEYMBON HIIM MOXKET OBITh HEJOCTOBEPHOIA;

J WCIONb30BaTh TPU BBINOJIHEHUU YYEOHBIX 3aJaHMi HAYyYHO--TIONMYJSPHYIO JIUTEPATypy
(u3nuecKkoro cojepkaHus, CIpaBOYHbIE MaTepuainbl, pecypchl cetu WHTepHeT, BianeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus MH(OpMAIMK U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpaTKHE TMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-—3
UCTOYHUKOB HH(pOpMauu (U3NIECKOTO COICpPKAHWUSA, B TOM UHCIE IyOJIMYHO JdeNaTh KpaTKHe
COOOIIEHUS O pe3ysbTaTax MPOEKTOB MM YUeOHBIX MCCIEIOBaHUM, IPH ITOM IPaMOTHO UCIIOJIb30BaTh
W3Y4YEHHBIN MOHATUIHBINA annapat Kypca GU3HUKH, COPOBOKIATH BHICTYIIJICHUE MPE3EHTaIUEH;

J IIPH BBIMOJIHEHUH y4eOHBIX MMPOEKTOB U MCCIEIOBAHUNA pacHpeaesaTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IOCTaBJICHHBIMM 33/ladyaMH, CIEAUThH 3a BBINOJHEHUWEM IUIaHA JIEUCTBUM, aJEKBATHO
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OLIEHMBAaTh COOCTBEHHBI BKJaJ B JEATEIbHOCTh TIPYIIIbl, BbICTpPAaUBaTh KOMMYHUKAaTHBHOE
B3alMOJIEMCTBHE, YUUTHIBAsE MHEHNE OKPYKAIOIIKX.

K kxoHmy oOyueHuss B 8 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb
C(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS YMEHHI:

J HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB M MOJEKYJI,
arperaTHble COCTOSHUSL BELIECTBA, KPUCTAUIMYECKME M aMOp(HbIE Tejla, HAChILEHHBIH H
HEHACBHIIICHHBIN ap, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSAS YHEPIUsl, TEIUIOBOW JABUIATElNb,
3JIEMEHTAPHBIHN JEKTPUUECKUH 3apsil, SIEKTPUUECKOE M0JI€e, IPOBOJHUKHU M TUAJIEKTPUKH, TOCTOSHHBIN
IIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

. pa3nuyath SBJICHUA (TEIUIOBOE pPAaCUIMpPEHHE U C)KaTue, TeIuloneperaya, TeIIoBOe paBHOBECHUE,
CMauMBaHUE, KaNWUISpHbIE SBJICHUS, WCIApPEHHE, KOHJEHCAIUs, IUIaBJIE€HUE, KpUCTAIIN3alus
(oTBepaeBaHKE), KHIIEHHUE, TEIUIONEpeada (TEMIONPOBOIHOCTb, KOHBEKIIHS, U3JIYUEHUE), dIEKTPU3ALU
TeJI, B3aUMOJAEHUCTBUE  3apsiioB, JEWCTBUSA  DJEKTPUYECKOrO TOKA, KOPOTKOE  3aMbIKaHHE,
B3aMMO/IEVCTBUE MAarHuWTOB, JAEMCTBME MAarHUTHOrO IOJ Ha IMPOBOJAHMK C TOKOM, 3JIEKTPOMarHUTHas
UHYKIMS) 0 OMMCAaHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAaHHOE
¢busnyeckoe sBICHNE;

o pacro3HaBaTh MPOSIBIEHUE W3YYEHHBIX (PU3MUYECKHX SBICHUN B OKPYXKAIOLIEM MHUpPE, B TOM
yuciae (PU3NYECKHE SBIEHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U KalWUISIPHBIC SIBICHUS B
OpUpoAe, KPUCTAUIBI B Tpupoxae, uiznydenue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SBJIECHUS B aTMocdepe, IEKTPUUECTBO
KHUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMITH, peii( MOM0COB, POIb MAarHUTHOTO TOJIS JJIS )KU3HU Ha
3emiie, MOJSIPHOE CHUSHHE, IPU HTOM IEPEBOJIUTH IPAKTHUYECKYIO 3ajadyy B Y4eOHYIO, BBIIENATH
CYIIECTBEHHBIE CBOICTBA (TpU3HAKHN) (PU3HUECKHX SBICHUMH;

. OIMCHIBaTh MH3YYECHHBIE CBOWCTBA TeJ M (PU3MUECKHE SBJICHUSA, MCIONb3Ys (usnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS DSHEPTUs, KOJIMYECTBO TEIJIOTHI, YJENbHAas TEIIOEMKOCTb
BEIIIECTBA, yJeJbHAs TEIUIOTa IUIaBJICHMS, yAeldbHas TEIUIoTa MapooOpa3oBaHusi, yHAelbHas TeIsoTa
CrOpaHusl TOIINBA, KOAPQHUIMEHT MOJIE3HOT0 JICHCTBHSI TEIIOBOM MAIIMHbI, OTHOCUTENIbHAS BIAKHOCTh
BO3/1yXa, DJIEKTPUYECKUH 3apsii, CUIa TOKA, JIEKTPUUYECKOE HAMPSIKEHUE, COIPOTUBJICHNE IPOBOJIHHKA,
yIeJIbHOE CONPOTHUBICHHE BeELIeCTBa, padoTa W MOLIHOCTh 3JIEKTPUYECKOI'O0 TOKAa), MPH ONUCAHUU
IPAaBWIbHO TPaKTOBAaTh (PU3MUECKUN CMBICI HCIIOJIb3YEMbIX BEIMYMH, OOO3HAUEHUS M €IUHUIIBI
(u3nYecKuX BEJINYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMU
BEJIMYMHAMH, CTPOUTD T'padUKH H3yICHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITHYHH;

J XapaKkTepu30BaTh CBOWCTBA Teld, (U3MYECKHE SBJICHHUS W MPOLECCHl, MCIOIb3Ysl OCHOBHBIC
HOJI0KEHUS MOJIEKYJISIPHO--KHHETUUECKON TEOPUH CTPOECHHUS BEIIECTBA, IIPUHIIMUI CYNEPIO3ULIUN TOJIeH
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH OMa JuIsl ydacTKa LeNH, 3aKoH J[Koymsa—
JleHua, 3aKOH COXpaHEHUsl YHEPTUHU, IIPU STOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alIUChIBAThH
€ro MaTeMaTU4eCKOE BBIPAKEHHUE;

o O0BACHATh (PU3MUECKHE MPOLIECCHl M CBOICTBAa Tel, B TOM 4YHCIE€ U B KOHTEKCTE CUTYyalui
MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh TNPUYMHHO-CIEACTBEHHbBIE CBS3H, CTPOMTH
o0bscHeHNe U3 1—2 JOrHyeckux 1aroB ¢ Onopoi Ha 1—2 M3ydEeHHBIX CBOMCTBA (PM3NYECKHUX SIBICHUM,
(u3nNYEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTth pacuéTHble 3amaud B 2—3 AEHCTBHS, WCIOJB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckre BeIMUYMHBL: HA OCHOBE aHAIM3a YCIIOBMS 3aJjauMl 3allMChIBaTh KPATKOE YCIIOBHE, BBISBIATDH
HEJOCTaTOK JAaHHBIX JJIs pELIeHMs 3aJayd, BbIOMpATh 3aKOHBI M (QOpMYJbl, HEOOXOAUMbIE s €€
peleHus, TPOBOJUTH pPAcdyEéThl M CpaBHUBATh MOJTYYEHHOE 3HAaueHUE (PU3MUECKOW BEJIWYMHBI C
W3BECTHBIMU JIaHHBIMH;
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o pacro3HaBaTh MpOOJIEMBl, KOTOpPbIE MOXKHO pPELIUTh HPH MOMOLIM (U3NYECKUX METOOB,
HCIIONB3Ysl  OMMCAaHUE UCCIEAOBAHMS, BBIIEIATH IPOBEPSIEMOE  MPEIIIONIOKEHHE, OLIEHHUBATh
[IPaBUJILHOCTD MOPSAKA IPOBEACHNS UCCIIEIOBAHHUS, 1E1aTh BBIBOJIBI;

o IPOBOJUTH OIBITEI IO HAOMIOAEHHIO (PU3MUECKMX SBICHUNH MM (DU3NYECKUX CBOMCTB Tel
(KanmMJUIApHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHS BO3/AyXa OT €ro o0bEéMa, TEeMIIepaTypbl, CKOPOCTH
npolecca OCThIBAaHUS W HarpeBaHWs NpU HU3IYYEHHH OT LBeTa H3JIydarollei (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHHUsI BOJBI OT TEMIIEPATYPBI KUIAKOCTH W IIOMAAU €€ IOBEPXHOCTH,
JJIEKTPU3alMs Tel U B3aUMOJCHCTBUE DIIEKTPUYECKUX 3apsA0B, B3aUMOJICHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allisl MarHUTHBIX ITOJIEH ITOCTOSIHHBIX MAarHWTOB, JEMCTBUS MarHUTHOTO IOJISI HA
IIPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHuWTa, CBOWCTBA AJIEKTPOJABMIAaTENs IOCTOSHHOIO TOKA):
(dhopMynupoBaTh MpOBEpPSEMbIE MNPEANOTIOKEHUs, COOMpaTh YCTAHOBKY M3  MPEIIOKEHHOIO
000pyAOBaHUs, OMMUCHIBATH XOJ1 OMNBITa U (POPMYITMPOBATH BHIBOJIBI;

o BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHON BIAQXKHOCTH BO3/1yXa, CHJIbI TOKA,
HaANpPSDKEHUS C UCIIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUYECKUX BEJIIMYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH ¢ yUETOM 3a/1laHHOM a0COTIOTHOI MOrPeNIHOCTH;

. MPOBOAMTH HCCJIEJOBAaHUE 3aBUCHMOCTH OAHOM (PU3MYECKON BEIMYMHBI OT JApPYrol c
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHHH (3aBUCHMOCTH CONPOTHUBIIEHUS IPOBOJHHMKA OT €ro JJIMHBI,
IUIOIIAAU TIONEPEYHOr0 CEYEHHMS M YAEIbHOIO COIPOTHUBIICHUS BELIECTBA INPOBOAHMKA, CHIIBI TOKA,
UIYLIEr0 4Yepe3 IPOBOMHUK, OT HAIPSDHKEHUs Ha NPOBOJHMKE, MCCIEAOBAaHUE I1OCIENOBATEIBHOIO U
[apajieNbHOr0 COEAMHEHUI NPOBOAHUKOB): IJAHUPOBATh MCCIIEOBaHUE, COOMpPATh YCTAaHOBKY H
BBIMOJNHATh H3MEpPEHUs, cleAys NpPeUIOKEHHOMY IIIaHy, (UKCHPOBATh pPE3yJbTaThl MOIYyYEHHOU
3aBHCUMOCTH B BUJIE TaOJIMIl U T'paMKOB, AeIaTh BBIBOBI I10 pe3yJibTaTaM UCCIEI0BaHMS;

L IIPOBOJUTh KOCBEHHBbIE M3MEPEHMs (GU3NYECKUX BEIMUYMH (yAelbHas TEIUIOEMKOCTh BELIECTBA,
CONPOTHBIICHHE MPOBOJHMKA, pab0oTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUS,
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, Cl€Qysd IHPEeJIOKEHHOH MHCTPYKIMH, ¥ BBIYUCIATH
3HAQYECHUE BEIIMUUHBI;

o co0Jr0JaTh IpaBUjIa TEXHUKU 0€30IaCHOCTHU MpU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

o XapaKTepU30BaTh MPHHLMIIBI JEHCTBUS HM3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIOpOM Ha MX OMHMCAaHUS (B TOM YHCJE: CUCTeMa OTOIUICHHs JIOMOB, TUTPOMETp, MapoBas TypOuHa,
amrepMerp, BOJBTMETP, CYETUMK HJIEKTPUUYECKOW SHEPruM, 3SJIEKTPOOCBETUTENbHbIE MPHUOOPHI,
HarpeBaTeNIbHbIE 3JIEKTPONPUOOpHl (IIPUMEpPHI), 3JIEKTPUUYECKHE IPEAOXPAHUTENN, 3JIEKTPOMArHUT,
3JIEKTPOJBHUraTeNlb TOCTOSHHOIO TOKAa), MCHONb3Yysl 3HAHUSA O CBOMCTBaX (U3MYECKUX SBICHUH U
HEoOX0IMMbIe (PH3NUECKUE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh NMPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHBIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHbIM PHUCYHKaM (PKUAKOCTHBIM TEPMOMETp, TEPMOC, IICHUXPOMETP, TUI'POMETP, JBUTATENb
BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PpEOCTaT), COCTaBIATh CXEMbl DSJIEKTPUUECKHUX LENeld C
IIOCJIEJOBATENIBHBIM U TapaJljIebHbIM COEJUHEHUEM >3JIEMEHTOB, Pa3jinyas YCIOBHblE 00OO3HAUYEHUs
AJIEMEHTOB JJIEKTPUYECKUX LENEH;

. MPUBOAUTE MpPUMEPHI (HAXOAUTHh MH(MOPMAILUIO O IpUMEpax) MPaKTHUYECKOr'o HCIOIb30BAHUS
(u3nuecKux 3HAHUN B IOBCEAHEBHOM KHM3HU i obecrieuyeHus OEe30MacHOCTH INMpU OOpalleHuu ¢
npubopaMd M TEXHMYECKMMH YCTPOMCTBAMH, COXPAHEHHs 3J0pOBbS U COONIIOJICHHS HOPM
JKOJIOTHYECKOT O IIOBEJICHNS B OKPYIKAIOIIEH Cpele;

o OCYILIECTBIIAITh TMOHMCK HH(poOpManuu (U3NIECKOro coaepkaHust B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH U MyTEM CpPaBHEHMs JIOTOJIHUTENBHBIX HCTOYHUKOB BBIIENATh HMH(OPMALHIO,
KOTOpast SIBJISIETCS IPOTUBOPEUYNBOM UITM MOXKET OBITH HEZJOCTOBEPHOI;
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. UCIIOJb30BaTh MpPH BBHINOTHEHUHM Y4YEOHBIX 3a/laHui HAydyHO--TIONYJISPHYIO JUTEPaTypy
(U3UYECKOr0o COJIEpKaHMsI, CIPABOYHBIE MaTepualbl, pecypchl ceTu HMHTepHeT, BmameTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus WH(OpMAIIUU U3 OTHOM 3HAKOBOW CHCTEMEBI B IPYTYIO;

. CO03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpAaTKHE YCTHbIE COOOIIeHus, 0000mas nudopmanuio
U3 HECKOJIIbKMX HMCTOYHHKOB (DU3MYECKOr0 CONEpKaHUs, B TOM YHCIEC MYyOJUYHO MPEICTABIATH
pE3yNIbTaThl MPOEKTHOW WIJIM HCCIEN0BATEIBCKOW JESATENBHOCTH, MPHU 3TOM TI'PAMOTHO HCIIOJNb30BaTh
W3Yy4YCHHBIN MOHATUWHBIN anmapaT Kypca (PU3uKH, COMTPOBOXK/IATh BHICTYIVICHUE MTPE3CHTAIIUECH;

. TIPU BBITIOJTHEHUH Y4eOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3MUECKUX MPOIECCOB PACIPENeIsTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTAaBJICHHBIMU 3a7a4yaMH, CJIEIUTh 3a BBIIIOJHEHUEM ILIaHa
NEVCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJl B JESITEIBLHOCTD TPYIIIHI,
BBICTpaBaTh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHUE, MPOSIBIISISI TOTOBHOCTD pa3pemiaTh KOH(QIUKTHI.

K xonmy oOydenuss B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTH Y O0YYAIOLTUXCS YMEHUI:

. HCMOJb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpHUaIbHAas TOUYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBIIKEHUs, nedopmarus (ympyras, IuiacTudeckas), TPEHHE, IIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TIKECTU
TBEPAOTrO Tela, paBHOBECHE, MEXaHWYECKHE KONEOAHWs W BOIHBI, 3BYK, WH(Pa3BYK U YIbTPa3BYK,
3JIeKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTD,
CIEKTPBl HCIYCKaHWs M TOTJIOMIEHUS, anb(a-, O0era- W TaMMa-u3IydeHUs, H30TONbBI, sAepHas
SHEPreTHKa;

. paznuuaTh  sBIIEHUS (pPaBHOMEpPHOE M  HEPABHOMEPHOE TMPSIMOJMHEHHOE  JIBIXKCHHE,
PaBHOYCKOPEHHOE MPSMOIUHEIHOE ABMKEHHE, CBOOOTHOE TaJCHHUE Tell, pABHOMEPHOE IBUKECHHE IO
OKPY>KHOCTH, B3aUMOJCHCTBHE TeJl, pEaKTUBHOE JBUKEHHE, KOoJeOaTeabHOe IBMKEHUE (3aTyXaronme u
BBIHYKJICHHBIC KoJeOaHWs), PE30HAHC, BOJIHOBOE IBWKCHHE, OTPAKEHUE 3BYKA, MPSMOIWHEHHOE
pacnpocTpaHeHHe, OTPaXEHHE M NPEIIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETAa,
pasiiokeHue Oenoro cBeTa B CHEKTP M CIOXEHHE CIEKTPAJbHBIX IIBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsl Pa/IMOaKTUBHOCTb, BOBHUKHOBEHHE JIMHEHUYATOr0 CHEKTpa U3JIYYEeHHUS) MO0 OMUCAHHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NUYECKOE SBIICHUE;

. pacmo3HaBaTh MPOSBICHHWE H3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYyKaroleM Mupe (B TOM
ymciie GU3NYECKUE SIBJICHUS B IPUPOJIE: NMPUIUBBI U OTJIUBBI, JBUXKEeHHE 1aHeT CONHEYHON CHCTEMBI,
PEAaKTUBHOE JIBMXKEHHE >KUBBIX OpPraHM3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHUE,
ceificMMuecKrue BOJIHBI, I[YHAMH, 7XO, LIBETa TeJ, ONTHUYECKUE SIBJICHHUS B MPUPOJIE, OMOJIOrHYecKoe
NEHCTBHE  BUIUMOrO,  YIbTPadUOIETOBOIO M  PEHTTEHOBCKOI'O  HM3JIYYCHHH, €CTeCTBEHHBIH
paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaAMOAKTUBHOE H3IyUY€HUE TMPUPOAHBIX MHUHEPAJIOB,
JENUCTBUE PATMOAKTUBHBIX M3JIYUCHHM HA OpraHU3M 4YeJIOBEKa), MPU ITOM IMEPEBOAUTH MPAKTUUYECKYIO
3a/auy B y4eOHYIO, BBIICIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3MYECKUX SIBICHMUIA,

. ONMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DU3WYECKUE SBIICHHS, WCHOIB3YysA (pu3nueckue
BEJIMYUHBI (CpeIHsisi U MIHOBEHHAs CKOpPOCTb Tejla MNpPU HEPAaBHOMEPHOM JBUKEHUHU, YCKOpPEHHUE,
NepeMEILCHNE, NyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYIrOCTH, CHJa TSAKECTH, YCKOpPEHUE
CBOOO/HOTO MaJicHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHIIBI, MEXaHW4YeCKas padoTa M MOIIHOCTD,
NOTEHIMAIbHAS SHEPIus Tella, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMAIbHAS YHEPTUs CKATOU
NPYXUHBI, KHHETUYECKasi YHEPTUsl, MOJIHAsI MEXaHWYeCKas SHEPrHs, MEepUOJ] U 4YacToTa KoyieOaHu,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMIICHHUS Cpeibl),
MpU ONKCAaHUM TIPABUIIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, 0003HAYECHUS U
eAMHULIBI GU3UYECKUX BEIIMYUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PHU3UYECKYIO BETUYHHY C
JIPYTUMU BETUYHMHAMHU, CTPOUTH TPpaUKN N3ydEeHHBIX 3aBUCUMOCTEN (PU3UUYECKIX BEIIMUNH;

. XapaKkTepu30BaTh CBOWCTBA Tel, (U3WUECKHUE SIBJICHHS W TMPOIECCHl, HCIONB3YysS 3aKOH

COXPAHUHWA  JHCPI MW, 5dROH BUCCMHAPDHOT'OTALTOTCHWA, — TIPDHMHOAIT  CylHIecpiiosninyd — ChJL, - HPpUHLIIT
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otHocutenbHOCTU ['anunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS UMIYJIbCA, 3aKOHBI OTPAXKEHUS U
NIPEIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsSA0BOTO U MAaCCOBOTO YUCEN NP SACPHBIX PEaKIUsIX, Ipu
9TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €r0 MAaTEMaTHYECKOE BhIPAXKECHHE,

J OOBSICHATh (PU3UYECKHE IPOLECChl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE CUTYyallHid
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUHHO--CICICTBEHHBIC CBSI3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpO Ha 2—3 M3ydeHHBIX CBOWCTBA (PM3WUYECKHX SBIICHUM,
(U3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

. peliaTh pacu€THble 3a/aun (OMUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIIONB3YS 3aKOHBI
1 (OpMYIIBI, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBL Ha OCHOBE aHAM3a yCJOBHUS 33Jaudl 3allUCHIBAThH
KpaTKO€ yCIIOBUE, BBISBISATH HEOCTAIONINE WM U30BITOUHBIE JaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOIUMBIC ISl PEHICHUs, TPOBOAWTH PACUYETHI M OICHUBATH PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHUs! PU3NYECKON BEITMYUHEI;

o pacro3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HPH MOMOIIU (U3HUYECKUX METOJIOB,
UCTIONIB3YSl  ONMCAHWE HCCIICJIOBAaHUS, BBINENATH TIPOBEPSEMOE  MPEINOJI0KEHHE, OICHUBATh
MPAaBUJILHOCTh TMOPSIKA MPOBEACHUS UCCIIEIOBAHMS, JENaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3YyIbTAThI
HaOJIIOJICHUI U OIBITOB;

o MPOBOAMTH OMBITHI MO HAOMIOJIEHUIO (U3MUYECKUX SIBICHUNW WIM (DU3MUYECKUX CBOKCTB Tem
(u3yuenue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCUMOCTh Meproa Kojaebanui
NPY)KHHHOTO MAasSTHHKA OT MAacChl Tpy3a MU KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT AMILTUTY/IBI
MaJlbIX KosieOaHUil, MPSIMOJIMHEWHOE paclpOCTpaHEHUE CBETa, Pa3lokKeHHe Oeloro cCBeTa B CIHEKTD,
U3y4eHHE CBOWCTB HW300paXEHHS B IIJIOCKOM 3€pKajieé M CBOWCTB HM300paXEHUS NpeaMeTa B
coOuparoiieil TuH3e, HaOMI0IEHUE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3IYYCHHSI): CAMOCTOATEIHHO
coOmpaTh yCTAaHOBKY W3 HW30BITOYHOrO HaOoOpa 0OOpYyIOBaHUS, OIMCHIBATH XOJl OMNBITA U €ro
pe3ynbTaThl, (HOPMYIUPOBATH BHIBOIBI;

o MPOBOAMUTH MPU HEOOXOIUMOCTH CEpUI0 MPSMBIX H3MEPEHUM, OINpenensis cpeiHee 3HaueHue
u3MepsieMol BelMYMHBI ((POKYyCHOE paccTosiHHE coOMparomieil TUH3bI), 00OCHOBBIBAThH BHIOOp criocola
U3MepeHust (M3MEPHUTEIILHOTO ITPUOOpa);

o MIPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTEH (DM3MUECKUX BENIWYHH C HCIIOIB30BAHHEM TIPSMBIX
U3MEpPEeHHI (3aBUCMMOCTh TYTH OT BPEMEHU TPU PAaBHOYCKOPEHHOM JABI)KCHHUHM O€3 HadalbHOU
CKOpOCTH, TepuoAa KoieOaHuM MaTeMaTHyecKoro MasTHHUKAa OT JUIMHbI HUTH, 3aBUCHMOCTU YIJia
OTPOKEHUS CBeTa OT YyIyia MaJeHWss W yria TMPeIOMIICHHs OT YyIja TaJeHus): IUIAHUPOBATh
UCCIIEJIOBAHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOJYYEHHOMN
3aBUCHUMOCTH (DU3MYECKHX BEIWYUH B BHUJE TaONMHIl W TpapUKOB, JeNaTh BBIBOABI MO pe3ybTaTam
UCCIIEZIOBAHNS;

o MIPOBOJIUTh KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEIUUYMH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JIBMJKEHHH, YCKOpPEHHE CBOOOJHOTO TMajeHUs, JKECTKOCTb MPYXKHUHBI,
KOd(PUITUEHT TPEHUS CKOJIbKEHUSI, MEXaHNYeCKasi paboTa M MOITHOCTh, YaCTOTa U TIEPHO]] KoJieOaHu
MaTEeMaTHYECKOT0 U MPYKMHHOTO MAasTHUKOB, ONTHYECKAsl CHjIa COOMPAIOIEH JTMH3bI, PaiOaKTUBHBIH
(oH): MIaHUpPOBaTh U3MEPEHUS, COOMPATh FKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS,
Cllefysl MPEUIOKEHHONH MHCTPYKIMH, BBIYUCIIATH 3HAYCHHE BETUYMHBI M aHAJIU3UPOBATH MOTyYCHHBIE
pe3yabTaThl ¢ YYETOM 33JaHHOW MOTPEITHOCTH U3MEPEHU;

o co0Ir0/1aTh IpaBHJla TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;

o pa3nuyaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (DU3MYECKUX MOJeNei: MmarepualibHas TOYKa,
abCoNMIOTHO TBEPIOE TENO, TOUCYHBIA UCTOUHUK CBETA, Jy4, TOHKas JTUH3a, IUIaHEeTapHAas MOJIeNb aToMa,
HYKJIOHHAs! MOZIETTb aTOMHOTO Spa;

o XapaKkTepu30BaTh MPHUHIIMIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpO HAa WX OMHCAHUS (B TOM YHCIE: CIUIOMETP, JATYMKH TOIOKEHUS, PACCTOSHUS U YCKOPEHUS,
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pakera, 3XO0JI0T, OYKH, NEpHUCKol, (oToanmapar, ONTUYECKUE CBETOBOJBI, CHEKTPOCKON, TO3UMETD,
Kamepa BuiibcoHa), HCTIONb3ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBICHUN U HEOOXOIUMbIe (PU3UUYECKUE
3aKOHOMEPHOCTH;

o UCIONB30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPHOOPOB M TEXHOJIOTMYECKUX TPOLECCOB IMPH PEIICHHH Y4eOHO--TIPAKTHUECKUX
3aj1a4, ONTUYECKHE CXEMBI JJIs1 IOCTPOCHUS N300paKeHHI B IIJIOCKOM 3epKajie U COOMpAroLIe JIMH3E;

. MPHUBOAUTE MPHUMEPHI (HAXOAUTHh MH(OpPMAIMIO O TpUMepax) MPaKTUIECKOTO HCIIONb30BAHUS
¢u3nyeckux 3HaAHUKA B TOBCETHEBHOHN JKM3HU i oOecrieueHHsi 0€30MacHOCTH MpU OOpalleHuu ¢
npubopaMl U TEXHUYECKUMHU YCTPOMCTBAMM, COXpaHEHMsI 370pOBbSI U COONIOACHUS HOPM
9KOJIOTMUYECKOT O MIOBEJIEHUS B OKPY’KaIOILEN CPENE;

o OCYILIECTBIIATh MOUCK MH(OpManuu (uzndeckoro conaepxanus B VIHTepHETe, caMOCTOATEIBHO
(dbopMynupys TIOMCKOBBIA 3ampoC, HAXOIUTh IIyTH OIPENEICHUS JIOCTOBEPHOCTH IONy4EeHHON
UH(OPMaIIMU Ha OCHOBE UMEIOIIUXCS 3HAaHUI U JOMOIHUTENIBHBIX HCTOYHUKOB;

. WCIIONIB30BaTh IPHU BBINOJHEHUH YYEOHBIX 3aJlaHUi HAy4YHO--TIONYJSPHYIO JIUTEPaTypy
(U3NYECKOro cozepKaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu MHTepHeT, BiajeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALUK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

o co3llaBaTh COOCTBEHHBIC INHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMaruu wu3
HECKOJIBKMX MCTOUYHUKOB (pU3MUECKOTro coJiep KaHus, MMyOIMYHO MPECTaBIATh Pe3yIbTaThl IPOESKTHOM
WM HUCCIIENOBATEIBCKON JEATENbHOCTH, TP 3TOM I'PaMOTHO MCIOJIB30BaTh M3YYECHHBIM MOHATHIHBINA
anmapar HM3y4aeMoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE IIpE3eHTAlMed C yd4éTom
0COOECHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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CTVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3gen 2. DiekTpu4ecKue H MATHUTHBIC SIBJICHUSA
51 DIIEKTPUYECKUE 3aps/ibl. 3apsKEHHBIE Tela 7 1 bubnmoreka [IOK
' U UX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
OCTOTHHBIIL ICKIPHHCCIII TOK https://m.edsoo.ru/7f4181ce
bubnuoreka IJOK
23 Martitiibie ABCHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 UICKTPOMATHHTHAS HHAYKLUS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3iejioB H TeM ungpoBbIe
Ne n/m P Koutpoabnbie | IIpakTuyeckue (mupp )
NMPorpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannuyeckne siBJ1eHUS
MexaHH4YEeCKOE JIBHIKCHHE B CIIOCOOBI €0 bubmuoreka [JOK
1.1 10 1
OMUCaHUs https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.2 B i 2 1
SAMMOACHCTRHIC TE 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXpareHuA https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 40
Pazgen 2. Mexannueckue KoJ1e0aHus U BOJIHBI
bu6nuoreka [JOK
2.1 MexaHnndeckre KojaecOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubnuoreka IJOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3znes 3. JjieKTpOMArHUTHOE 1OJI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE TMOJIE U 5 5 bubnuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 6
Pa3znen 4. CBeTOBBIE SIBJIEHUS
bubmuoreka [JOK
4.1 3ako acTpocTpaHe CBETa 6 2
KOHBI PACTIPOCTPATICHHA CBET https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ oNTUYECKUE TPUOOPHL 6 3 Bbubnuoreka IJOK
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Bbubnuoreka [JOK

4. P 2
3 a3JIoKeHHUE 0eJI0ro CBeTa B CIEKTP 3 https://m.edsoo.ru/7f41ada

Hroro no pazueny 15

Pa3gea 5. KBanroBble ABJIeHUA

51 Hcnyckanue 1 morioieHue cBeTa arToOMOM 4 1 bubmorexa LIOK
' y B https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2 1
> CTpoeHue aToMHOro s71pa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
53 Fnepurie peakiyn ! 1 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Pa3zneu 6. [loBTOpUTEIHHO-00001IAI0 AT MOTYJIb

6.1 IToBTOpeHue u 06001IEHIE CONIEPIKAHUS 9 9 bu6nuoreka ITOK
' Kypca dusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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2. JIL.O.I'enoenwmetin, JI.A. Kupux, U.M. ['envgheam. «Penienne kiaw4eBbIX 3a71a4 no ¢pusuke 7-9
KJaccb». Mocksa, «Maekca» 2006.
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5. AU Yepnoyyan. «®usuka. 3agaqu ¢ orBetamMu u pemenusamm». Mocksa, «KIY» 2008.

6. «OuneHka KayecTBa MOATOTOBKH BBINYCKHHUKOB OCHOBHOH HIKOJIbI MO ¢u3uke». Mocksa,
«dpoda» 2000.

7. «Tectnl. ®Pu3uka 7 xkiaace». Mockaa, 2001.

8. /.U Ilennep, A. Xyoauibepoues. «IIporpaMMupOBaHHBbIe 3aJaHusi 1Mo ¢usuke aasa 6-7
KjaaccoB». Mocksa, «IIpoceemenue» 1985.

9. A.B. Ilocmnukos. «llpoBepka 3HaHMii y4yamuxcsi mo ¢usuke 6-7 kiaaccb». MOCKBa,
«IIpocsemnienue» 1986.

10. «®@u3uka» - npuioxeHue K xxypaany «IlepBoe ceHTAOP».

11. A.B. Vcosa, 3.A. Bonoeoockasa. «[AupakTudeckuii marepuaj no pusmnke 6-/ kiaaccon». Mocksa,
«IIpocsemnienue» 1983.

12. A.E. Mapon, E.A. Mapon. «®u3uka 7 kaace. Jlugakruyeckue Matepuajib». Mocksa, Jlpoda
2004.

13. A.E. Mapon, E.A. Mapon. «KoHTpoJjibHbIe padoThl mo ¢usuke 7-9 kiaaccb». Mocksa,
«IIpocsemenue» 2006.

14. PJI. Munvkosa, JI.K. Ceupuodenxo. «IlpoBepounsbie 3aganusi no ¢usuxke B 7,8 n 10 kaaccax
cpeaHei mKoJab». Mocksa, «IIpocsemienue» 1992.

15. A.B. Vcosa, 3.A. Bonocoockasa. «Inpaktudeckuit marepuana no ¢usuke 8 kiaace». Mocksa,
«IIpocBemenue» 1988.

16. O.®. Kabapoun, C.1U. Kabapouna, B.A. Opnos «3agaHusi 1Jjsi MTOrOBOr0 KOHTPOJIA 3HAHUIMA
y4yamuxcs no ¢pusuke 7-11». Mocksa, «IIpocsemenue» 1995.

17. B.®. Imumpuesa. «3apaum no ¢pusuke». Mocksa, «Axagemus», 2009.

18. B.A. Boaxos, C.E. Ilonanckui. «Iloypoynbie pa3padoTku mo ¢usuke 7 kjaace». Mocksa,
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