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HNOsAACHUTEJIbHASA 3ATIMCKA

IIporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs COCTAaBICHA HA OCHOBE MOJIOKEHUI U TpeOOBaHHH K
pe3ynbraTaM OCBOSHHMS Ha 6a30BOM ypOBHE OCHOBHOI 00Opa3oBaTesibHOM mporpaMmel, mpeacrasieHHsx B @TOC 000, a Taxke
¢ yu€toM (enepanbpHOii paboueii mporpammbl BocuTanus M KoHneniuy npenofaBanus yaeOHoro npeamera «Ouznkay.

CozeprxaHue IPOrpaMMEI 10 (M3HKe HAIPaBICHO HAa (OPMHUPOBAHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTH O0yYaIOIIUXCS
Y OpraHH3alUIo0 U3y4eHHs (PU3UKHU Ha JAeATeIbHOCTHOMH OCHOBE. B mporpamme no ¢u3Mke y4UTHIBAIOTCS BOSMOXKHOCTH Y4eOHOTO
npenmeta B peanmsanyn Tpebosannit ®T'OC OOO k mmaHEpyeMbIM JINIHOCTHBIM M METaIllpeIMETHBIM pe3ylibraraM oOydeHus], a
TaKOKe MEXIIPEAMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YUeOHBIX TPEAMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHHsI.

IIporpamma mo ¢u3uke ycTaHaBIMBAaeT pacHpeaeieHHe Y4eOHOro marepuana Imo rogaM oOydeHHsA (IO Kiaccam),
npeyaraeT IPHUMEpPHYIO ITO0CIEI0BATENFHOCTE N3YYEHHsI TeM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS IPEIMETHOTO COMACPKaHUS H
yu€Te BO3pACTHBIX 0COOEHHOCTEH 00y4aromixcs.

IIporpamma mo ¢u3uke pa3zpaboTaHa C IENbI0 OKa3aHMS METOAWYECKOW MOMOIIM YUYHTENII0 B CO3JaHHUHM pabouei
MpOrpaMMBbI IO y4eOHOMY HMpPEIMETY.

Ounznka sBIIETCS CHCTEMOOOpPA3YIOIMM ULl €CTECTBEHHOHAYYHBIX YYeOHBIX IIPEIMETOB, IOCKOJIBKY (u3nueckue
3aKOHBI JISKAT B OCHOBE IMPOILIECCOB U SIBICHUI, M3ydaeMbIX XHUMHE, OHosoruei, actpoHomMueid u Qusuueckoil reorpadueit,
BHOCHT BKJIJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, IPEA0CTaBIsIeT Hauboee CHbIe 00pa3Ibl MPUMEHEHHS HayTHOTO MeToa
MO3HAHUs, TO €CTh CII0C00a MOTyUeHNUsI JOCTOBEPHBIX 3HAHUI O MHpe.

OpHa W3 DIaBHBIX 3a7ad (QHU3HYecKoro oOpa3oBaHUS B CTPYKType oOIIero oOpa3oBaHHS COCTOUT B (OPMHUPOBAHHU
€CTeCTBEHHOHAYYHO! IPAMOTHOCTH U HHTEpEeca K HayKe Y 00yJaroluxcs.

Wzyuenne ¢m3umkn Ha 06a30BOM  ypoOBHE IpEANONaraeT OBJAAEHHE  CIEIYIOIIUMH  KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIIMHI eCTeCTBEHHOHAYYHYIO I'PAMOTHOCTB!

e  HAy4HO OOBSACHATH SBICHUS,
e  OLCHUBATh M IOHUMATh 0COOCHHOCTH HayYHOTO HCCIIEI0BAHNS,;
e  UHTEPNPETHPOBATH AaHHBIC U HCIIOIB30BATh HAYUHBIC JOKA3aTeNbCTBA ISl OTYIEHHS BHIBOJIOB.
lemn wusydenms ¢usukm Ha ypoBHE OCHOBHOTO oOIero oOpas3oBaHMs ompesencHsl B KoHmenmuu mpenopaBaHHs
yuebHOro mpeamera «®du3mkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit Demepanuy, pealu3ylONIUX OCHOBHEIE
o0meo0Opa3zoBaTenbHbIE TPOTPAaMMBL, yTBepkIEHHOW pemeHneM Kommernn MuHnctepctBa mpocBemneHust Poccuiickoit
Oenepaunn (nporoxoin ot 3 nexadpst 2019 r. Ne [TK4BH).
enu uzyuenus Gpuznku:
e  mpHOOpeTeHHe HHTEepeca W CTpeMJICHHs OOydYalomMXcsi K HAaydHOMY W3Y4EHHIO TIIPHPOIBI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH;

e  pa3BUTHE MPEJCTABICHUH O HAydHOM METOAE IO3HAHMSA M (OPMHPOBAHHE HCCIEIOBATEIBCKOTO OTHONICHHS K
OKPYKaIOIIUM SIBIICHUSIM;

e  (QopMHpOBaHME HAayYHOTO MHPOBO33PEHHMS Kak pe3ylbrara M3YYeHHsl OCHOB CTPOGHHS Marepuu U
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMHpOBaHHE NPEACTABIECHHI O PO (HU3HKHU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKN M TEXHOJIOTHH;

e  pa3BUTHE NPEACTABICHHH O BO3MOXHBIX cdepax Oyaymieid npoeccCHOHANFHONW IEATeNFHOCTH, CBS3aHHOW C
(U3KMKOH, TONTOTOBKA K JajbHEHIIeMy 00yUeHHUIO B 3TOM HalpaBICHUH.

JocrikeHne 3Tux Ueneil mporpamMsl 1o (HU3MKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS 00ECIEUHBACTCS
pelIeHreM CIeIyIONHNX 3a1a4:

e  mpHOOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHHUH BEIIECTBAa, O MEXaHUYECKHX, TEIUIOBBIX, 3JIEKTPHYECKUX,

MAarHUTHBIX ¥ KBAaHTOBBIX SIBJICHHSX;

e  TpHoOpeTeHHe YMEHHIT ONMUCHIBATh W O0BSICHSITH (PU3MUECKUE SBICHNUS C HCIIOIb30BAHIEM MOTyIeHHbBIX 3HAHUH;

e  OCBOEHHE METOJIOB PEIICHHUS MPOCTEHIINX PAcUETHBIX 3a/[ad C UCIONB30BaHNEM (QU3HIECKUX MOJeTIel, TBOPIECKIX

¥ IPaKTUKOOPUECHTHPOBAHHBIX 3a/1a4;

e  pa3BUTHE YMEHMII HaOmMOgaTh TNPHPOTHLIE SBICHUS W  BBINONHATH OIBITHL, JabopaTopHble pabOTEI M1

HKCHEPUMEHTAIBHBIC UCCIIE0BAHMS C HCIOJIB30BAHUEM H3MEPHUTEIBHBIX IPHOOPOB;
e ocBocHHE MPHEMOB paboThl ¢ MHMOpMaIHEel (U3NIECKOTO COACPIKAHUSA, BKIIOUYas MH(POPMAIIMIO O COBPEMEHHBIX
JNOCTIKEHUAX (PU3NKH, aHAJIM3 U KPUTHUECKOE OIIEHUBaHUE UH(OPMALIUH;
e  3HAKOMCTBO €O c¢epaMu NPOGECCHOHANBEHOH IESITENPHOCTH, CBS3aHHBIMU C (HU3UKOH, W COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3NUCCKON HAyKH.
Ha usyuenne ¢pusuku (6a30Bblii ypOBEHb) Ha yPOBHE OCHOBHOTO 0011ero o0pa3oBanus oTBoguTcs 238 yacos: B 7 kiacce
— 68 vacoB (2 yaca B Henenmo), B 8§ kiacce — 68 dacoB (2 waca B Henenmro), B 9 kiacce — 102 waca (3 waca B Hemenmo).

Ipemnaraemplii B TporpaMMme o (GH3MKe IepedeHb JTabopaTOpHBIX pPabOT M OMBITOB HOCHT PEKOMEHAATENbHBIN
XapakTep, y4UTeNb AejaeT BBIOOp MpOBeNeHMs Ja0OpaTOpHBIX pabOT U OMBITOB ¢ y4ETOM WHIMBHUIYaJbHBIX OCOOCHHOCTEH
00y4aromuxcs, CIHUCKa SKCIEPUMEHTAIbHBIX 3aJaHui, TPeIaraeéMblX B PaMKaX OCHOBHOTO TOCYIApPCTBEHHOTO JK3aMeHa MO
¢busuke.
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COIEP)KAHUE OBYUEHUSA
7 KIIACC

Pa3nen 1. ®usuka u e€ pob B NO3HAHUU OKPYKAIOIIEro MUpA.

Ousuka — Hayka o mpupone. SIBmeHns npupoxabl. OH3NUECKHe SBICHUS: MEXaHHYECKHe, TEIUIOBEIE, JJIEKTPHUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ounsnueckne BenmuuHBL M3Mepenne ¢umsmuecknx BemmunH. Pumsnueckwe npuOopel.  IlorpemHocTs  M3MepeHHH.
MexyHapogHas cuCTeMa eIUHUIL.

Kak ¢usuka n apyrue ecrecTBEHHbIE HayKH H3y4aloT HpHpoxy. EcTecTBeHHOHaydHBIH MeTOJ MO3HAHUs: HaOMIofeHUe,
MOCTaHOBKA HAyYHOTO BOIIPOCA, BBIIBIDKEHHE THIIOTE3, SKCIIEPHMEHT 10 MPOBEpKE THIOTE3, OOBsICHEHNE HAOIIONAeMOro SBICHHS.
Onucanue GU3NIECKUX SBICHUH C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JEKTPUIECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2.  ®usnyeckue NpUOOPHI U IPOIEAYpa MPSIMBIX U3MEPEHMIT aHAJIOTOBBIM U IIU(POBBIM IPHOOPOM.

Jlabopamopnuie padomol u onvimel.

OmnpeneneHne HEeHbI ASNSHUs MIKAIbl H3MEPUTEIBHOTO MpHbopa.

M3mepenue paccTosHUM.

M3mepenne 00pEMa )XUAKOCTH U TBEPIOTO TEA.

Omnpezenenne pasMepoB MalbIX TEIl.

W3mepenne TeMiieparypsl IpH IOMOIIN KHIKOCTHOTO TEPMOMETpaA U JaTIMKa TeMIIePaTyphL.

IIpoBenenne uccieqOBaHUS IO NMPOBEPKE TMIOTE3Bl: NAaJbHOCTH MOJETa MIAPHKA, ITYIIEHHOTO TOPH30HTAJBHO, TEM
OoupIre, yeM OOJTbINE BBICOTA ITyCKa.

S e

Paznen 2. IlepBoHayajibHbIe CBeIEHHS] 0 CTPOEHHH BELeCTBA.

CrpoeHue BelecTBa: aTOMbI U MOJICKYIIBI, UX pa3Mepsl. OIBITHI, JOKa3bIBAIOIIIE AUCKPETHOE CTPOSHUE BEIECTRA.

JlBmxeHne vacTul BemecTBa. CBfA3b CKOPOCTH JIBIDKGHHS YacTHI[ C TeMIeparypoil. bpoyHoBckoe nBrkeHHE, Dubdy3us.
BsanmonelicTBie YacTHIl BelIeCTBa: PUTSHKEHUE U OTTAIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEI[ECTBA: CTPOCHUE T'a30B, JKUAKOCTEH U TBEPABIX (KPHCTAIUTMUECKHX) Tell. B3anMocBsa3p Mexmy
CBOMCTBaMH BELIECTB B PAa3HBIX arperarHbIX COCTOSHUSIX M HX aTOMHOMOJICKYISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHBIX
COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HabGnionenne GpOYHOBCKOTO JIBHKECHUS.

2. Hab6mionenue muddysum.

3. HaGmroneHue siBneHuni, 0OBICHSIOMNXCS IPUTSDKEHUEM WM OTTAJIKMBAaHUEM YaCTHII BEIIECTBa.

Jlabopamopnsvie pabomut u onvimel.

1. OreHka 1uamMeTpa aroMa METOJIOM PSIOB (C UCTONIb30BaHKeM (GoTorpaduii).

2. OmubITHI IO HAOIMIOCHUIO TEILUIOBOTO PACIINPEHHS T'a30B.

3. OmusITHI 0 OOHAPYKEHUIO JEHCTBUSI CHII MOJICKY/ISIPHOTO MPUTSIKEHHSI.

Paznen 3. [IBu:kenune u B3auMojieiicTBue TeJl.

MexaHndeckoe JBIKeHHE. PaBHOMepHOE 1 HepaBHOMepHOe JBIKeHHe. CkopocTh. CpenHss CKOpOCTh NP HEPaBHOMEPHOM
JBIKEeHUU. PacuéT nyTn u BpeMeHH JIBYDKSHHS.

SBnenne mHepIMH. 3aKOH MHEpIMHU. B3anmonelicTBHe Ten Kak MPUYMHA M3MEHEHMS CKOPOCTH ABIDKEHHUS Tell. Macca Kak
Mepa HHepTHOCTH Tena. [InoTHocTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHHIE 00bEMa BEleCTBa.

Cuma Kak XapaKTepuUCTHKa B3amMozeictBus Ten. Cmma ynpyroctm u 3akoH ['yka. M3mepeHme CHIBI C TOMOIIBIO
JIMHAMoOMeTpa. SIBlieHne TAroTeHus U cuiia TshkecTr. Cuita TSHKECTH Ha Ipyrux IutaHerax. Bec tema. HeBecomocTs. CrioxeHue cui,
HaMpaBJICHHBIX 110 OJHOH npsiMoi. PaBHonelcTByromas cuin. Cuita TpeHus. TpeHHe CKONBXKeHHS U TPeHHe MoKosl. TpeHne B mpupoze

1 TEXHHKE.
Memoncmpayuu.
1. HaGnromeHne MeXaHUYECKOTO JBHYKEHUS Tea.
2. H3mepeHue cKOpOCTH MPSMOIMHEHHOTO JBHKEHUS.
3. HaOnromeHue siBICHUS HHEPIIHU.
4. HabnroneHne n3MEHEHHUsI CKOPOCTH TPH B3aMMOICHCTBUH TEIL.
5. CpaBHeHHE Macc 110 B3aHMOJICHCTBHIO TEIl.
6. CrnoxeHne CUJI, HaPaBIECHHBIX 110 OXHOM MPSMOH.

Jlabopamopnvie pabomut u onvimol.

1. OmpeneneHne cKOPOCTH PABHOMEPHOTO JBW)KEHHS (IIApUKa B KHUIKOCTH, MOJIEIH SJIEKTPUICCKOTO aBTOMOOWIS U TaK
nanee).

Omnpenenenne cpeqHell CKOPOCTH CKONBXEHUSI OpyCcKa HITH MIapHKa 110 HAKIIOHHOW TUIOCKOCTH.

OmnpezeneHne MIOTHOCTH TBEPIOTO Tea.

OMBITHI, AEMOHCTPUPYIOLIHE 3aBHCUMOCTh PacTsDKEHHS (Ie(OpMaIii) PYKUHBI OT TPHIIOKEHHOH CHITBL.

OmnBITHI, AEMOHCTPHPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHUS CKOJNBXEHHUS OT Beca TeJla U XapaKTepa CONPHKACAIOIIUXCS
MIOBEPXHOCTEN.

wkhwe
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Paznes 4. /laBiieHue TBEPABIX TeJI, >KUAKOCTEl U ra3oB.

Jasnenne. CriocoObl yMEHBINCHUS M YBEIWYEHHs JaBieHHs. J[aBieHue rasza. 3aBHCHMOCTb JABICHUS Ta3a OT 00b&Ma,
Temmeparypsl. Ilepenada napiaeHus TBEPABIMH TeNaMu, >KUAKOCTAMH M rasamu. 3akoH Ilackams. [IHeBMaTmueckue MalluHBL
3aBUCMMOCTh JIaBJICHHS JKHIKOCTH OT DIyOmHbL. [mapocrarmueckmii mapanokc. CooOmarommecs: cocymbl. [mapaBmmdeckue
MEXaHH3MBI.

Armocdepa 3emmu u arMocdepHoe napinenne. [IpHauHEI cyniecTBOBaHNUS BO3AYIIHOM 00omouky 3emmmu. Onbit Toppraenm.
V3mepenue arMocdepHOro aBieHHs. 3aBUCHMOCTb aTMOC()EPHOTO IaBICHHMS OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsl mis
M3MEpEeHHs aTMOC(HEPHOTO TaBICHHS.

JleficTBie XHUAKOCTH ¥ Ta3a Ha IOTPY)KEHHOE B HHUX Tello. BrITankmBaromast (apxumeznoBa) cuila. 3akoH Apxumerna.
IInaBanue Ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBHCUMOCTH JABIEHUS Ta3a OT TEMIEPATypPHI.

Ilepenaua naBneHUS JKUAKOCTBIO M Ta30M.

Cooblmaronyecs cocyasl.

T'unpasnuueckuii npecc.

IIposiBnenue neiicTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTD BBITAIKUBAIOIIEH CHITBI OT 00bEMa MOTPYKEHHON YaCTH Tela U IUIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITANKKBAIOIIEH CUIIBI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miuaBaHMS TEN: IUIABAHHE WM TIOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIGHWS IUIOTHOCTEH Telma u

P NN R WD

JKHJIKOCTH.
Jlabopamopnuie pabomol u onvimel.
1. HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOZIE OT 00bEMA MOTPyKEHHON B HUAKOCTH YaCTH TEJa.
2. OmpeneneHue BHITAIKUBAIOUICH CHIIBL, CHCTBYIOMIECH Ha TENO, MOTPYKEHHOE B )KUAKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBHITAIKUBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MACCHI TeJa.
4.  OmbIThl, IEMOHCTPHPYIOIIUE 3aBUCHMOCTh BBITAIKHUBAIONICH CHIIBI, NEHCTBYIOIICH HA TEJNO B JKUIAKOCTH, OT 00BbEMa
HOTPYXEHHOH B KUIKOCTh JaCTU TENA U OT INIOTHOCTH XKUAKOCTH.
5. KoncrpyupoBaHue apeoMeTpa UM KOHCTPYHPOBaHHE JIOAKH U OIpEeIeHHe e€ IPpy30I0IbEMHOCTH.
Pa3znen 5. PaGora 1 MOIIHOCTb. DHeprus.
Mexanndeckas padora. MOIIHOCTS.
IIpocTeie MexaHM3MBI: pbIYar, OJOK, HAKIOHHAs IIOCKOCTh. IIpaBmio paBHOBecusi pbryara. [IpuMmeHeHHe IpaBHIIa
paBHOBecHs pbraara K O1oky. «3oi0toe npaBuiioy» Mexanuku. KIT/1 npocThix MexaHu3MoB. [IpocTeie MEXaHH3MBI B OBITY M TEXHHKE.
Mexanunueckast sHeprus. Knnerndeckas ¥ NmoTeHIMa bHast Heprus. [IpeBpalieHre oJJHOTO BUJIa MEXaHUYECKOH SHEPriH B
JIpyroii. 3aKOH COXpaHEHHs SHEPTUH B MEXaHHKE.
Hemoncmpayuu.
1. IIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopnvie pabomut u onvimot.
1. Omnpenenenne pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBHKEHUH TEJa TI0 TOPH30HTAILHON IIOBEPXHOCTH.
2. HccnenoBanue yciaoBUi paBHOBECHUS pblyara.
3. Uzmepenue KIIJ] HaKJIOHHOM MIOCKOCTH.
4. H3ydeHme 3aKOHa COXPaHEHHS MEXaHUUECKOI SHEPTUH.
8 KJIACC

Pa3nen 6. TenioBble sIBJIEHUSI.

OCHOBHBIEC TIOJIOKEHHUSI MOJEKYISIPHO-KHUHETHUECKOW TEOpUH CTPOSHHS BemlecTBa. Macca M pa3Mephl aTOMOB M MOJIEKYIL.
OMBITHI, TOATBEPKIAIOLINE OCHOBHBIC TOJIOKEHUST MOJIEKYJIIPHOKMHETHYECKOM TEOPHUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHUI BemlecTBa. Kpucrammmdeckue u amopdHble Tena. OObsiCHEHHE
CBOHCTB Ta30B, XHIKOCTeH H TBEPABIX TEJ HAa OCHOBE IIOJIOKEHUH MOJEKYIIPHO-KHHETHUECKOH Teopun. CMadmBaHHWe U
KanwuIIpHbIC siBIeHUs. TermnoBoe paciupeHue u cokaTue.

Temneparypa. CBs3p TeMmIieparypsl CO CKOPOCTBIO TEIUIOBOTO JBIDKCHHUS dYacTHl. BryTpeHss sHeprus. CrocoObl
HU3MCHCHUA BHyTpeHHeﬁ 3Hepr1/11/1: Tennonepeﬂ,aqa u COBepLLleHI/Ie pa60T1>1. BI/I)II)I Termonepe)lalm: Tel'lJ'IOl'[pOBO)IHOCTb, KOHBCKIIHWA,
U3JTy9CHHE.

KonnuecTBO TEIIOTH. YAelbHas TEIUIOEMKOCTh BEIlecTBa. Terioo0OMeH M TEIUIOBOE PaBHOBECHE. YPaBHEHHE TEIIOBOTO
Oamanca. [lnaBieHme W OTBepIeBaHWE KPUCTAUIMUSCKUX BEIIECTB. YAENbHAs TeIUIOTa IUIaBleHus. [lapooOpazoBanue u
koHaeHcanus. Mcnapenne. Kunenune. YnenpHas Teruiora mapooopa3oBaHus. 3aBUCHMOCTh TEMITEPATyphl KHIIEHHST OT aTMOC(HEpHOTo
JTaBJICHUS.

BrnaxxHOoCTh BO3/MyXa.

DHeprus TOIUIMBA. YeabHas TEIUIOTa CrOpaHusl.

Ipuatumer paboter TermoBbix nsurareneir KIIJI TeruoBoro apurartens. TemoBble MBUTATeNd W 3alliTa OKpPYXaromen

Cpelbl.
3aKOH COXpaHEeHHUs W NPEBPAIICHIS SHEPTUH B TETUIOBBIX IPOLIECCAX.
Jemoncmpavyuu.
1. Habnronenue GpOyHOBCKOTO BH)KEHHS.
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Ha6mronenue nquddysun.

Ha6ntoneHre siBIeHHI CMaqMBaHUS U KalIWJULSIPHBIX SIBICHUH.

HabirofeHre TeroBOro paciipeHust Tel.

VI3aMeHeHHe aBiIeHHs Ta3a P H3MEHEHUH 00bEMa U HArPEBAHUH WITH OXJIAXKICHHH.
IIpaBuia H3MEpEeHHs TEMIIEPATYPBL.

Busl Teruionepenayn.

PN RN

OxaxIeHe IpH COBEPIICHUH PadOTHL.

9. HarpeBaHune npH COBEpIICHUH PaOOTH BHEITHUMH CHJIAMH.

10. CpaBHeHue TENIOEMKOCTEN pa3IUYHbIX BEIIECTB.

11. HaGmroneHue KUIEHUs.

12. HaOnromeHue OCTOSHCTBA TEMIIEPATYPHI IIPH IIIaBICHAN.

13. Mogenu TemIoBbIX IBUraTeIeH.

Jlabopamopnvie pabomut u onvimel.

OmBITHI IO OOHAPYKEHUIO JEHCTBHUSI CHII MOJIEKYIAPHOTO MPUTSKEHUSL.

OMBITH 1O BHIPAIBAHHIO KPHCTAJUIOB IIOBAaPEHHON COJIM WIJIM caxapa.

OmBITH 110 HAOTIOAEHUIO TETIIIOBOTO PACHINPEHHUS I'a30B, )KUAKOCTEH U TBEPBIX TEll.

OmnpeneneHne 1aBIeHAs BO3IyXa B OaIUIOHE MIPHULIA.

OmBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTD AaBJICHUS BO3yXa OT ero 00bEMa U HarpeBaHUsl WIIH OXJIaXICHUSL.
IIpoBepka rumoTe3bl JMHEHHONH 3aBUCHMOCTH [UIMHBI CTONOHMKA JKHUAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TeMIIepaTypHl.
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7. HabmoneHne u3MeHEHHs BHYTPEHHEH SHEPIHH Tella B pe3y/IbTaTe TeIUIONepenadd U paboThl BHEIIHUX CHIL.

8. HccnenoBanue siBICHHS TEIUIOOOMEHA TP CMEIIMBAHUH XOJIOJHOW U TOPSYei BOJIBIL.

9. OmpezeneHne KOIMYECTBA TEIUIOTHI, MOITYyIEHHOTO BOJOH MPH TEIIOOOMEHE C HAarpeThIM METATHIECKUM IIMIHHIPOM.

10. Ompenenenue yaenbHON TEIUIOEMKOCTH BEIECTBA.

11. HUccnenosanue npouecca UCTIapeHUS.

12. OmpeneneHne OTHOCHTENBHOM BIaXKHOCTH BO3IyXa.

13. Ompenenexue yaeabHON TEIIOTHI IUIaBJICHU JbJa.

Paznen 7. DiieKTpUYecKHe H MATHUTHBIE SIBJIEHHUS.

Onextpusanys Ten. J[Ba posma sIeKTpHUUeCcKHX 3apsioB. B3zamMmopeiicTBre 3apspkeHHBIX Tell. 3akoH KymoHa (3aBHCHMOCTB
CHJIBI B3aMOZEHCTBHS 3apsHKEHHBIX TEIl OT BEIMYIUHBI 3apAJ0B U PACCTOSHHS MEXIY TeIaMHu).

Onextpudeckoe moine. Hanpspk€HHOCTh IMEKTPUYECKOro Mois. [IpUHIWN CyNepHo3WNUH JNIEKTPHUYECKUX Moyield (Ha
KaueCTBEHHOM YPOBHE).

Hocwuremu snekTpudeckux 3apsoB. DJIeMEHTapHBIN dNeKTpruecKuii 3apsa. CtpoeHne aroMa. [IpOBOAHUKH U JHAJIEKTPUKH.
3aKOH COXPaHEHHMSI IMEKTPHIECKOTO 3apsijia.

ONeKTpUYEeCKHid TOK. YCIOBHS CyIIECTBOBAaHHS JIIEKTPHUECKOTO TOKA. VICTOYHMKM TOCTOSIHHOTO ToKa. JleiicTBus
JIEKTPUYECKOTO TOKA (TEIUIOBOE, XUMHYECKOe, MarHUTHOE). DJIEKTPUUECKUIT TOK B )KUAKOCTAX U rasax.

Onexrpudeckas nemb. Cuia Toka. DnekTpudeckoe HampshkeHne. COMPOTHBICHHE NMPOBOJHUKA. YIETHHOE CONPOTHBICHUE
BemiecTa. 3akoH OMa st yuyacTka uenu. [locnenoBaresibHOE U MapajuIesIbHOE COSIUHEHHE TPOBOJHUKOB.

PaboTta ¥ MOIIHOCTB 3MEKTpUUECKoro Toka. 3akoH J[koyms—JIeHna. DinekTpruyeckue Heny ¥ MOTPEOUTENN 3JIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbIkaHne.

ITocTosiHHBIE MarHWTHL. B3anMonelcTBHE IOCTOSHHBIX MarHUTOB. MarHuTHoe moje. MarHuTHoe moie 3eMiM M €ero
3HaYEeHHUe AT KU3HH Ha 3emute. OmbIT Dpcrena. MarHUTHOE T10J1€ SIEKTPHYECKOTro TOoKa. [IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHHKE.
JlelicTBre MarHUTHOTO ITOJIsI HAa MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Vcrosib30BaHue 3IeKTpo/iBUraTesel B
TEeXHUYECKHUX yCTPOHUCTBAX M HA TPAHCIIOPTE.

Omneitel ®apazes. SIBneHue snekTpoMarHUTHOM WHAYKuMH. [IpaBuio Jlenna. DnexrporeHeparop. CriocoObl MoTydYeHUs
SIIEKTPUIECKON SHEPTHH. DIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPT UL,

Hemoncmpayuu.

DneKTpu3anus Tell.

J1Ba posia SNMEKTPUIECKHX 3apsI0B U B3aNMOICHCTBUE 3apsHKEHHBIX TEIL.
VYeTpoiicTBO U AeHiCTBHE 31EKTPOCKOIA.

OnexTpocTaTniecKas HHIYKIHL.

3aKOH COXPAHEHHSI MEKTPHICSCKUX 3apsIIOB.

TIpoBOgHUKY U TUANIEKTPUKHL.

MonenupoBaHHue CHIIOBBIX JIMHHH MIEKTPUIECKOTO MOJIS.

P NN R WD =

M CTOYHUKH TTOCTOSSHHOTO TOKa.

o

JlefcTBUS ANIEKTPUUECKOTO TOKA.

e

DNEKTPUUYESCKUI TOK B )KUIKOCTH.

T"a30BbIit pazpsa.

M3mepeHue cuilbl TOKa aMIEPMETPOM.

M3MepeHne 31eKTpHYecKOro HalpsHKEHHIS BOJBTMETPOM.

—_—
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Peocrar u Marasus conpoTuBiIeHUH.

H
b

BzaumoneicTBrE MOCTOSHHBIX MAarHUTOB.
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16. MoznenupoBaHue HEBO3MOXKHOCTH Pa3Ae/IeHUs IOJII0COB MarHUTA.

17. MogenupoBaHue MarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.

18. OmeiT OpcTena.

19. MarsauTHOE 10JI€ TOKA. DNEKTPOMArHuT.

20. /[leiicTBHE MarHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM.

21. DnexTpoABUrareis MOCTOSHHOIO TOKA.

22. HccnenoBaHue SIBICHUS SIEKTPOMArHUTHON MHIYKIIUH.

23. Omnsbitel @apages.

24. 3aBUCHMOCTH HAIPABICHHS HHIYKIMOHHOTO TOKA OT YCIOBHH €r0 BOZHHUKHOBEHUSI.

25. DneKTporeHeparop MOCTOSHHOTO TOKa.

Jlabopamopnsvie pabomut u onvimel.

OmBITH IO HAOMIOAEHUIO EKTPU3ANNH TeT UHAYKIUEH U IPH CONPUKOCHOBEHUH.

HccnenoBanne neldCTBUS IEKTPUIECKOTO OIS Ha TPOBOJHUKH U IHAJICKTPUKH.

COopka u mpoBepka paboThI HEKTPHUYECKON IIETIH TOCTOSHHOTO TOKA.

M3mepeHnue u perympoBaHUe CHIIBI TOKA.

W3mepenne 1 perymiupoBaHie HaIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COIMPOTHBIICHUS PE3UCTOpa M HANPSDKEHUS HA

pesucTope.

7. OmusbITBl, AEMOHCTPHPYIOLINE 3aBUCHMOCTh SIEKTPUYECKOTO CONPOTHBICHMS MPOBOIHUKA OT €r0 AJMHBI, IUIONAgH
MOIEePEYHOro CEUEHHs M MaTepHala.

8.  IIpoBepka mpaBuiia CIIOKEHUS HANPSHKEHHUHN NP TTOCIEA0BATEIbHOM COSIMHEHHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBmiia Jyisi CUIIBI TOKA ITPH MAPAIUICIEHOM COSJMHEHUH PE3UCTOPOB.

10. Ompenenenne pabOTHI ATEKTPUIECKOTO TOKA, HAYIIETO YEPe3 PE3UCTOP.

11. OmpeneneHne MOITHOCTH IEKTPUIECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMITOUKY, OT HalpsDKEHUS Ha Hel.

13. Omnpenenenne KI1J] Harpesarens.

14. HccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBHS MTOCTOSIHHBIX MATHUTOB.

15. M3yueHue MarHUTHOTO IOJIS TOCTOSTHHBIX MATHUTOB IIPU UX OOBEANHEHUH U pa3/IeIeHHH.

16. HccnenoBaHue AeHCTBUSA 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmsITBl, AEMOHCTPHPYIOIINE 3aBHCHMOCTh CHJIBI B3aHMMOJACHCTBHSA KaTyIIKM C TOKOM M MarHHTa OT CHJBI TOKa U
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HaTpaBJICHUS TOKA B KaTyIKe.
18. M3zyueHue JaeicTBUS MAarHUTHOTO TOJIS HA TIPOBOJAHUK C TOKOM.
19. KoncTpyHnpoBaHHe U U3y4E€HHE PAOOTHI SIEKTPOIBUTATEIS.
20. HMsmepenue KI1J] anekrpoaBUrarebHON yCTaHOBKH.
21. OmpITHI O WCCIIENAOBAHUIO SBICHHUS OJIEKTPOMATHUTHOW WHAYKIWU: WCCICIOBAaHWE W3MCHEHHH 3HAauCHHS U
HaTpaBJICHUs] UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznes 8. MexaHuueckue siBJICHHUS.

Mexanndeckoe aBwkeHHe. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENBHOCTh MEXAaHHYECKOTO JIBIDKEHHS.
PaBHOMepHOE npsiMonuHeltHOe ABMKeHHe. HepaBHOMepHOe psMoiMHeiHoe nBibkeHne. CpeHssl ¥ MTHOBEHHas CKOPOCTb TeJla MpHU
HEPaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOycKOpeHHOE MpsiMoniHeitHOe nBrkeHne. CBoboaHoe maaeHue. OnbITh ['amumnes.

PaBHOMepHOE gBWXKEHHE MO OKpYXHOCTH. llepwmom u wuactora oOpamenus. JluHeliHas © yIIoBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.

IIepssiit 3akon HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akon HeroToHa. [IpuHIMI Cyneprno3uuu cuil.

Cua ynpyroctu. 3akos ['yka. Crna TpeHusI: cria TPEHHS CKOJIBKESHUS, CHJIA TPEHHS TTOKOSI, IPYTHE BH/BI TPEHHUSI.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe cBoOoaHoro majaeHus. J[BmwkeHue ruianer Bokpyr CouHia.
IlepBast KocMuugeckast ckopocTs. HeBecoMOCTh 1 meperpy3Ku.

PaBHOBecHe MaTepHaIbHOM TOUKH. AOCOMIOTHO TBEPAOE TeNo. PaBHOBeCHe TBEPIOTO TeNa ¢ 3aKPEIUIEHHOM OChIO BpAIICHHUS.
MomenT cunbl. LlenTp TsxecTu.

Wmnynsc Tena. M3MeHeHne nummnynbca. MiMmynbce cuitbl. 3aKoH COXpaHEHHs UMITyJIbca. PeakTHBHOE JIBIKEHHE.

Mexanndeckas paboTa ¥ MOIIHOCTB. PaboTa cHiI TshkecTH, ynpyroctd, TpeHus. CBs3b SHeprun u padotsl. [loTeHnmambpHas
SHEPTHs TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiIH. [loTeHIanbHas SHeprus cxaToi npyxuHbel. KiHeTnaeckas sneprus. Teopema
0 KUHETUYECKOH dHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

Habmonenne MexaHH4eCKoro IBIDKSHHS Tejla OTHOCUTENIBHO PAa3HBIX TeJl OTCUETa.

CpaBHeHHe ITyTeH ¥ TPAaeKTOPHUil ABMKSHUS OJJHOTO M TOTO 7K€ TeJla OTHOCHTEIBHO Pa3HbIX Tl OTCUETA.

M3mepeHue CKOPOCTH U YCKOPEHHUS PSMOJIMHEHHOTO JBIDKCHUS.

HccnenoBanne MpU3HAKOB PaBHOYCKOPEHHOTO JIBIDKECHHS.

Hab6monenne aBuxeHns Tea Mo OKPYKHOCTH.

HaOmroneHne MexaHM4YeCKHX SBJICHHUM, Mpoucxondmux B cucteme orcuéra «Temexka» mpu e€ paBHOMEPHOM U

S kAL

[okymMeHT co3aaH B 3anekTpoHHon chopme. Ne 16 ot 08.09.2024. VcnonHutens: MycuHa .M. 0 AIEKTPOHHbINA
CtpaHuua 6 n3 25. CtpaHnua cosgana: 08.09.2024 22:11 =¥ TATAPCTAH



YCKOPEHHOM ABM)KEHHH OTHOCHUTEIBHO KabuHeTa (hU3UKH.
7.  3aBHCHUMOCTb yCKOPEHUS Te€Na OT MAcChl Tella U ACHCTBYIOIICH Ha HEI'O CUJIBL.
8. HaOmioneHne paBeHCTBa CHII IPH B3aUMOACHCTBUH TelL.
9. H3mMeHeHue Beca Tena IpH yCKOPEHHOM JIBIDKCHHUU.
10. Ilepemaua uMmynbca MpyU B3aUMOICHCTBHHU TEIl.
11. TIIpeoOpazoBaHus SHEPTHH NIPH B3aUMOJICHCTBUH TEIL.
12. CoxpaHeHHe UMITyJIbCa IPH HEYIIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHHE UMITyIbca IPH a0COTIOTHO YIPYroM B3aUMOJCHCTBUH.
14. HaOnromeHne peakTHBHOTO JBIKCHHUS.
15. CoxpaHeHHe MEXaHHUYECKON SHEPTUH IIPU CBOOOTHOM Ma/ICHUU.
16. CoxpaHeHHe MEXaHHUUYECKOM SHEPTUU IIPU ABUKEHUHU Teja IOA ASHCTBUEM HMPYKHUHBL.
Jlabopamopnusie padomol u onvimel.
KonctpyupoBanue Tpakra Ui pa3roHa U JalbHEHIIEro paBHOMEPHOIO JBIKCHUS IIApUKA WIN TEIEKKH.
Omnpenenenne cpeaHell CKOPOCTH CKOMBKEHUS OpycKa MIIH ABIKSHUS IApHUKa [0 HAKIOHHOH MIIOCKOCTH.
Onpenenenue yCKOpeHHs Tella IPU paBHOYCKOPEHHOM JABMKEHHHU 10 HAKJIOHHOH MIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBIDKEHHH 0€3 HauyaJlbHOM CKOPOCTH.
IIpoBepka TMHOTE3Bl: €CIM HPH PAaBHOYCKOPEHHOM JBIDKCHHH 0O€3 HadalbHOM CKOPOCTH IIyTH OTHOCSTCS Kak Ppsif
HEUYETHBIX YUCEJI, TO COOTBETCTBYIOLINE IPOMEKYTKH BPEMEHH OJJUHAKOBBI.

nkh L=

HccnenoBanne 3aBHCHMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBIICHHS.

Onpenenenne K03 UITHCHTA TPSHUSI CKOJIBKCHHUS.

Omnpenenenne KECTKOCTH MPYKHHBL

9. Ompenenenne pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JABH)KSHUH TeJa 110 TOPH30HTAILHON ITOBEPXHOCTH.

10. Ompenenenne paboTHI CUIIBI YIPYTOCTH IPH HOIBEME TPy3a C HCIOIB30BaHUEM HETIOJBHKHOTO U MOABIKHOTO OJIOKOB.
11. HM3yueHue 3aKkOHA COXpAHEHMS SHEPTHM.

Pa3gen 9. Mexanuueckue KojieGaHusI M BOJIHBI.

KoneGarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHUKH KOJEOAHWI: MEPHOA, YacToTa, aMIUIMTyna. MareMmarndeckuil u
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NPYXUHHBIN MassTHUKY. [IpeBpalieHne SHeprHH MPU KoJIeOaTeIbHOM JIBHKCHHH.

3aryxatomue koneGanus. BeiHyxneHHble KoneOaHusa. Pesonanc. Mexanndeckue BomHBL. CBOWCTBA MEXaHHMUYECKHUX BOJH.
IIpononsHEle M monepeyHble BONHEBL JIIMHA BOJHBI M CKOPOCTH €€ paclpocTpaHeHHs. MexaHWdYecKue BOJHBEI B TBEPIOM Tele,
CeiicCMUYECKUE BOJIHBIL.

3Byk. [ poMKoCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3ByKa. MIH}pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
Habmronenne konebaHmii TeN 1Mo NEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
HaGmronenne konebanuii rpy3a Ha HUTH U Ha IPY)KUHE.
Habmronenne BEIHYXICHHBIX KoJIeOaHUI U pe30HaHCa.
PacripocrpaHeHue MpooNIbHEIX U MOTIEPEYHBIX BOJIH (HA MOJEINH).
HaGronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT JaCTOTHI.
. AxycTuyeckuil pe3oHaHC.
Jlabopamopnvie pabomut u onvimol.

OmpeneneHne YacTOTH! M IepHoAa KoIeOaHuii MaTeMaTHIeCKOTO MasTHHKA.
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. OmpeneneHne 9acTOTHI M IIePHOAA KOIeOaHHI Py KUHHOTO MasTHHKA.
HccnenoBanue 3aBUCUMOCTH MepHO/a KoJieOaHHH MOBEIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH ITepHozia KosleOaHUH MPYKHHHOTO MasTHUKA OT MACCHI TPy3a.
ITpoBepka HE3aBUCUMOCTH Neprojia KoJieOaHUi Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
OmBITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh MEepHoaa KoleOaH!H MPYKUHHOTO MAasTHHKA OT MACChI Tpy3a U JKECTKOCTH
TPY>KUHEL
7. U3mepeHue yckopeHHs: CBOOOJHOTO MajICHNSI.
Pa3gen 10. DaekTpoMarHuTHOE I0JIe H JIEKTPOMATHUTHBIE BOJTHBI.
OJeKTPOMarHuTHOE IoJe. DJIEeKTPOMarHUTHbIe BOJMHBI. CBOWMCTBa 3JIEKTPOMAarHUTHBIX BOJH. IlIkanma 37eKTpOMarHUTHBIX
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BoJH. Mcrionp30BaHne 3IEeKTPOMArHUTHBIX BOJIH JUISL COTOBOI CBSI3H.

DneKTpoMarHuTHas pupoaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa IEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBa CBETa.

Jlabopamopnsie pabomut u onvimel.

1. M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO0 MOOHIEHOTO Tete(oHa.

Pa3gen 11. CBeToBbIe sIBJIeHHS.

JlyueBas mognenb cBera. Vcrtounuku cBera. IlpsmonuueiiHoe pacmpocTtpaHenue cBera. 3atrMmeHus Connna u JIyHBL
Ortpaxenne ceta. [lmockoe 3epkano. 3akoH OTpa)XEHHS CBETA.

Ilpenomnenue ceera. 3akoH NpenomieHHs cBeTa. llomHOe BHYTpeHHee OTpaskeHHE cBeTa. VIcronp30BaHHE MOIHOIO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.
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Jlunza. Xon sydeii B muH3e. OnTudeckas cucteMa ¢oToanmnapara, MUKPOCKOIIa M TeJleckona. [71a3 Kak onTudeckasi CucTeMa.
br3opykocTs U JanbHO30PKOCTb.
Paznoxenne 6enoro cera B ciekTp. OnbIThl HptoToHa. Crio)keHue CrieKTpabHBIX IIBETOB. Jlucnepcus cBera.

Hemoncmpayuu.
1. IlpsmMonuHeWHHOE pacIpoCTpaHEHUE CBETA. 8. Tlomydenune n300pakeHUH C MTOMOIIBIO JIHUH3.
2. OrpaxeHue cBeTa. 9. Ilpunnun JecTBus (oroanmapara,
3. TIlomydeHume  W300paKeHHH B  IUIOCKOM, MHKPOCKOIIa 1 TeJIECKOTA.
BOTHYTOM H BBIITYKJIOM 3€pKaJIax. 10. Mopgens rasa.
4. IlpenomneHue cBera. 11. Pa3snoxxeHue 6esoro cBera B CIIEKT.
5. OmnTuyeckuii CBETOBO. 12. Tlomyuyenue Genoro cBeTa MpU CIOXKEHHH CBETa
6. Xopm yueii B coOuparoreii TuH3e. Pa3HBIX IIBETOB.
7.  Xop ny4el B pacCeUBAIOLICH JIMH3E. Jlabopamopnuvie padomul u onvimel.
1. HccrnemoBanne 3aBUCHMOCTH yIila OTPasKEHHUsI CBETOBOTO JIyda OT yIJIa MaJ[eHUs.
2. M3yueHue xapaKTepHCTHK H300paxxeHHs PEeAMETa B INIOCKOM 3epKaJle.
3. MHccnenoBanue 3aBHCHMOCTH yIvIa IIPEIOMIICHHS CBETOBOTO JIyda OT yIVIa ITafAeH!s Ha TPAaHUIIE «BO3LYX—CTEKIIO.
4. TlomyuyeHue U300paXkeHUH ¢ IOMOIIBIO COOMpAOIIEH TMH3EI.
5. Ompenenenue HOKYCHOTO PACCTOSHUS U ONTHYESCKON CHIIBI COOMpAOIIEH JIMH3HI.
6.  OmBITHI IO PA3IOKEHNIO OEJIOTO CBETa B CIIEKTP.
7. OmBITHI IO BOCIPHUATHIO IIBETA MIPEAMETOB IPH MX HAOIIOAECHUHU Yepe3 [[BETOBbIC (DHIIBTPEL

Paznes 12. KBaHTOBbIE AIBJICHHS.

Omneitel Pesepdopna u mnanerapHas monenb aroMa. Mozens aroma bopa. McmyckaHue W TMOIVIOIIEHHE CBETa aTOMOM.
KBantsbl. JInHeituarsie CEKTPHI.

PanmoaktuBHOCTE. Anbda, Oera- W ramma-uznydeHus. CTpoeHne aTOMHOTO snapa. HykinoHHass Momenb aTOMHOTO siapa.
M3oromnel. PagnoaktuBHble npeBpaienus. [lepron nonypacnana aToMHBIX siA€p.

SnepHble peakiy. 3aKOHBI COXPAHEHMS 3aps0BOIO U MAacCOBOTO YMCEN. DHEPrus CBSI3U aTOMHBIX siaep. CBA3b MaccChl U
sHepruu. Peakuuu cuntesa u genenus saep. Mcrounuku sHepruu ConHIa u 3BE31.

Snepnast sHepreTuka. JleficTBUS paJMOAKTUBHBIX H3JIy4CHUH Ha JKUBBIC OPIaHU3MBIL.

Hemoncmpayuu.

1. Cnekrpsl U3Iy4YEeHHUs U MOMVIOMICHUSI. 5. Pabora cu€Turka HOHH3UPYIOIIUX U3TYUCHHH.
2. ChoexTpsl pa3lu4HBIX T'a30B. 6. Perucrparus H3TY9eHUA TIPUPOIHBIX
3. Cnekrp Bogopoza. MHUHEPAJIOB U IIPOLYKTOB.

4. HaGnrogenue TpekoB B kamepe Buiibcona.

Jlabopamopnvie pabomul u onvimel.

1. HabnioneHne CIJIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYeHHSI.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI ITO TOPMO3HOMY IyTH (TI0 poTorpadusim).

3. H3mepeHue paaroakTHBHOTO (OHA.

IoBTOPHUTENBHO-0000 AT MOTYJIb.

[ToBTOPUTENTHLHO-0000IIAIOIINIT MOIYJTb MPEAHA3HAYEH ISl CHCTEMAaTH3allid U OOOOIIEHHS MPEAMETHOTO COJCPKAHUSA U
OMBITa JIEATENBHOCTH, NPUOOPETEHHOTO IIPU M3YYEHHWH BCero Kypca (U3WKM, a Takke Uil IOIrOTOBKM K OCHOBHOMY
TOCYIapCTBEHHOMY 9K3aMeHY 110 (pH3nKe Ui 00yUaroNIiXcsi, BRIOPABIINX 3TOT YUCOHBIH MPEIMET.

Ilpy wW3y4YeHMH IAHHOTO MOXYNSl PeajM3yloTCs ¥ CHCTEMaTH3HPYIOTCS BHJBI JACSITENBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcs JOCTIKEHHE TIPEAMETHBIX ¥  METAlpeIMETHBIX IUIAHHPYEeMbBIX pe3yIbTaToB OOydeHHs, (opMHpyeTCs
€CTEeCTBEHHOHAyYHasl TPaMOTHOCTb: OCBOGHHE HAy4HBIX METOJOB MHCCJICIOBAaHMs SIBIICHUII NPHPOIBI M TEXHUKH, OBJIaICHHE
YMEHHSIMHA OOBACHATh (DPU3MUECKUE SBICHUS, HMPUMEHSS IIOIyYeHHBIE 3HAHUS, PEIIaTh 3aJadl, B TOM YHCIE KadeCTBEHHBIE H
JKCIIEpHMEHTAIIbHEIE.

IIprHOUIManBEHO NEeATeTbHOCTHBIN XapakTep JaHHOTO pasjelna pealn3yeTcs 3a CUET TOTo, YTO OOyJaloIIuecs BBIIONHSIOT
3a7aHus, B KOTOPBIX UM MpeJyIaraercs:

Ha OCHOBE MOJIyYCHHBIX 3HAHMI pacro3HaBaTh W HAYYHO OOBICHATH (DM3UYECKHE SIBICHUS B OKpPY)KaloOIlel MpUpoae H
MOBCEIHEBHON JKU3HU;

HUCII0JIB30BaTh HAY4YHbIE METOAbI UCCICNOBAHUA d)HSH‘leCKI/IX ﬂB.]'leHPIl‘r’l, B TOM YHUCJIC JUIA INPOBEPKU T'MIIOTE3 U IOJYUCHUA
TEOPETHIECKHX BHIBOJIOB;

00BICHATH HAay4YHbIE OCHOBBI HanOosiee Ba)KHBIX JIOCTH)KCHI/Iﬁ COBPEMEHHBIX TCXHOHOFMﬁ, Harnpumep, MNPaKTHYICCKOTro
UCTIONB30BAaHMS PA3IMIHBIX HCTOYHUKOB SHEPTHU HAa OCHOBE 3aKOHA IIPEBPAIIEHHs M COXPAaHEHNS BCEX N3BECTHBIX BUIOB YHEPTUL.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWSI NPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

I/IsyquI/Ie (1)]/13PIKI/I Ha YPOBHE OCHOBHOIO 0611161"0 06pa30BaHI/I${ HarpaBJICHO Ha JOCTHXKCHUE JIMYHOCTHBIX,

METanpeAMETHBIX U IPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

B pesynbsrare n3ydeHus (U3MKM HAa ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus y oOydaromierocs OyayT cOpMHpOBAaHBI

CIIEAYIOIINUE JINYHOCTHBIE PE3YIIBTATHI B YaCTH:

1) naTpHOTHY€CKOro BOCIMTAHMA:
— TIPOsIBJICHHE HHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOH (DM3HIeCKOi HayKH;

— LIEHHOCTHOE OTHOIIEHHE K JJOCTH)XEHUSIM POCCUICKHUX yIEHBIX-(H3HKOB;
2) rpaxJIaHCKOro H AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX IpoOJeM, CBSI3aHHBIX C
MIPAaKTUYECKUM NIPUMEHEHUEM JO0CTIKEHN QU3HKH;

— OCO3HAHUE B)KHOCTH MOPATEHO-3TUYCCKUX PUHIIUTIOB B IESITEIBHOCTH YIEHOTO;
3) 3cTeTM4€eCcKOro BOCIIUTAHMS

— BOCIpHUATHE 3CTETHYECKHX KauecTB (DU3MUECKOM Hayku: €€ TapMOHHYHOTO IIOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOIO MO3HAHUS:

— OCO3HAHHUE IEHHOCTU (HU3MYECKOH HAYKHW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI PAa3BUTHUS TEXHOIOTHH,
Ba)kKHeHIel cocTaBistomell KylabTyphl;

— pa3BUTHE HAYYHOMH JTI0O03HATENBHOCTH, HHTEpECa K HCCIICI0BATEIbCKON IS TEIbHOCTH;
5) opmupoBaHus KyJIbTYpPbI 310POBbS M SMOLMOHAJILHOIO 0JIATONOJIYYH:

— OCO3HaHHE IIEHHOCTH Oe30macHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BKHOCTH IIPABHI
0€301acHOTO TOBEICHUS] Ha TPAHCIOpPTE, HA JOpOrax, ¢ IMEKTPUIECKAM H TEIUIOBBIM OOOpPYJOBAaHHEM B JOMAIIHHX
YCIIOBUSIX;

— chopMupOBaHHOCTH HaBBIKA pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TAKOTO JKe IpaBa y APYroro 4einoBeka;
6) TPYAOBOI0 BOCIIUTAHMS:

— aKTHBHOE ydyacTHe B PEIICHHMH NPaKTHYECKUX 3371ad (B paMKax CeMbH, 00pa30BaTeNbHOM OpraHM3alMy, ropoja, Kpas)
TEXHOJIOTHIECKOH M COIMAILHON HAIPaBIEHHOCTH, TPEOYIOMNX B TOM YHCIIE U (PU3NIECKNX 3HAHHHA;

— UHTEPEC K MPAKTUUECKOMY M3YUCHHIO MPO(ECCHil, CBI3aHHBIX C (PU3HUKON;
7) 3KO0JI0TH4€CKOr0 BOCTUTAHMS

— OpHEHTaIys Ha MPUMEHeHHe (QU3MYECKUX 3HAHWN JUIS pelIeHHs 3a4ad B 00acTH OKPYXAaIOMeH Cpesbl, IIIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIECTBUN AJISI OKPYXAOLIEH Cpeibl;

— 0CO3HaHWE TII00ATBEHOTO XapaKTepa HKOIOTHIECKHX POOIeM U IMyTel HX pelIeHus;
8) ananTanuu K N3MEHSIIOIMMCS YCJIOBUSM COLMATBHON M NPHPOIHOI cpeabl:

— HOTpeOHOCTh BO B3aUMOJCHCTBUM IIPU BBIIIOJHEHHM HCCIIENOBAHUI M IPOEKTOB (U3MYECKOH HaNpaBIECHHOCTH,
OTKPBITOCTH OMBITY M 3HAHUSIM JIPYTHX;

— INOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepes3 NPAKTUICCKYIO N€ATEIIbHOCTD,

— MOTPeOHOCTH B (JOPMHUPOBAHUK HOBBIX 3HAHHMN, B TOM 4HClie (pOPMYIUPOBATH MIEH, MOHSITHS, TUIIOTE3bI O (PU3UUECKUX
00bEKTaX U SIBICHHSX;

— 0CO3HaHUE AeHUIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00J1acTH (HU3HKY;
— IUTaHUPOBAHHE CBOETO Pa3BUTHS B IPHOOPETEHUHU HOBBIX (DM3NYECKUX 3HAHUIA;

— CTpeMJICHHE aHAIM3UPOBAaTh W BBHIABIATH B3aHMOCBS3HM TPHPOABL, OOImIecTBAa W OKOHOMHKH, B TOM YHCIE C
HCIIOIb30BaHUEM (DU3UICCKUX 3HAHHIA;

— OLICHKA CBOUX JGHCTBHIT C y4ETOM BIMSHHS Ha OKPYXKAIOIIYIO CPE/y, BOSMOXKHBIX III00AIBbHBIX MO CIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATbI

B pesynbTaTe oCBOCHUs MPOrpaMMbl 10 (GH3MKe HA YPOBHE OCHOBHOrO 00Iero obpazoBaHMsi y oOydaromierocsi OyayT

cOpMHUPOBAaHBI MeTampeAMeTHbIE Pe3yJbTaThl, BKJIIOYAIOIINE II03HABATENbHBIC YHUBEPCANbHBIC YydeOHBIE aeHCTBHSA,
KOMMYHHMKaTUBHbIE YHUBEPCAJIbHBIE ydeOHbIE JEUCTBUS, PETYISTUBHBIE YHHBEPCAIIbHbIE YUeOHbIE 1eHCTBHI.
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Tlo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC Y4eOHbIe 1l CTBUS

Ba3oBble 1ornyeckue aeiicTBUs:

e  BBIIBIIATH U XapaKTEPU30BaTh CYIIECTBCHHBIC IPH3HAKU OOBEKTOB (SIBICHUI);

®  yCTaHABIMBAaTh CYIIECTBEHHBIN NMPU3HAK KIaCCH(PUKAIIMK, OCHOBAHHUS AL 0000IEHNS M CPAaBHEHHUS;

®  BLUIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHMsS B paccMaTpuBaeMbIX (hakTaX, MAHHBIX U HAOMIONCHMSAX, OTHOCSIIHXCS K
(U3HYECKUM SBICHIAM;

®  BBUIBIATH NPUYHHHO-CIICICTBEHHBIC CBS3M MpPU M3YYCHUH (U3MYECKUX SBICHUH W IPOIECCOB, JeNaTh BBIBOABI C
HCIIONB30BaHUEM JISIYKTHBHBIX M HHIYKTUBHBIX YMO3aK/IIOUCHHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBSI3sIX (DU3MUCCKUX BEINYUH;

®  CaMOCTOSTENILHO BBIOMpATH CIIoco0 perreHus yaeOHoH (pu3udeckoil 3anaun (cpaBHEHHE HECKOJIBKUX BApHAHTOB PEIICHNS, BEIOOP
Han0oJee MOAXOMAIIETO C yIETOM CAMOCTOSTENILHO BBIICIICHHBIX KPUTEPHUEB).
Ba3zoBble ncciienoBaresibcKue AeiicTBUS:

®  JCIOJIL30BaTh BONMPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT TI03HAHHUS;

®  TIPOBOJUTEH ITO CAMOCTOSITEIFHO COCTaBIEHHOMY IUIaHy OIBIT, HECTIOXKHBIN (PU3NIECKUIl SKCIICPHMEHT, HeOOJIbIIOE UCCIICIOBAaHUE
(hU3MYECKOTO SIBIICHHUS;

®  OIICHUBATh HAa IPUMEHUMOCTH H JOCTOBEPHOCTh HH(POPMAIIKIO, TOTYICHHYIO B XOJI€ UCCIEOBAHHS WIIH SKCIIEPHUMEHTA;

®  CaMOCTOSTENHHO (YOPMYIHPOBATH OOOOIICHHUS M BBIBOIBI II0 Pe3yIbTaTaM MPOBEIEHHOTO HAOMIOICHUS, OTIBITA, HCCIICIOBAHMS;

e  TIPOTHO3WPOBATH BO3MOXKHOE JaybHEiIIee pa3BUTHE (U3MYECKUX IPOIECCOB, a TAKKe BBIIBHIATh HPEIIOJIOKEHUS 00 X
Pa3BUTHU B HOBBIX YCIOBHSIX Y KOHTEKCTaX.
Padora c undgopmanueii:

®  TIPUMEHATH pa3IM4YHBIE METOJBl, MHCTPYMEHTBI W 3allpoChl HPH IIOMCKE W OTOOpe HMHGOpPMAIM{d WIM JaHHBIX C y4ETOM
MPETIOKEHHON yueOHOH pusndeckoit 3amaqm;

®  aHATM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIMIO PA3IMYHBIX BHIOB U (OPM MpEICTABICHHS;

®  CaMOCTOSTENBHO BHIOMpAaTh ONTUMAIBHYIO (HOpMY TMpeACTaBICHUS WHPOPMANUU W WUTIOCTPUPOBATh peIlaeMble 3aJaud
HECIIO)KHBIMU CXEMaMH, JHarpaMMaMH, HHOH rpauKoi M UX KOMOHMHAIMSIMY.
KoMMyHukaTHBHBIE yHHBepcaJbHbIe YUeOHbIE JeiiCTBUS:

e B xome oOCYXIeHHs y4eOHOTO MarepHana, pe3ylbTaToB Ja0OpaTOPHBIX paboT W MPOEKTOB 3aaBaTh BOMPOCHI MO CYIIECTBY
o0cyxaaeMoi TeMBI M BEICKA3bIBaTh W/ICH, HALIETIEHHBIE Ha PEIICHNE 3a/1a4H U MO/IepKaHNe OJIaro)KeNIaTeIbHOCTH OOLICHUS;

®  COINOCTABILITH CBOY CY)XKIEHHS C CY)KICHHUSIMU JIPYTHX YYaCTHHKOB JAUAJora, 00Hapy)KUBaTh Pa3Indue ¥ CXOJCTBO HO3ULIUI;

e  BBIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX ¥ IUCbMEHHBIX TEKCTAX;

e  TyONMYHO MPENCTABIATEH PE3YIIBTATHI BBITOIHEHHOTO (PHM3UYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIICIOBAHUS, IPOEKTA);

e [IOHMMAaTh W WCIIONB30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUAYaJIbHOW PaOOTHl MPH pPEIICHHH KOHKPETHOH (H3MUYeCcKOn
poOIeMEI;

®  TIPUHHUMATh LIEJIM COBMECTHOU JESITEILHOCTH, OPraHU30BBIBATh ACHCTBHS 10 €€ JOCTHKEHHIO: paclpeessaTh posd, o0CyXIaTh
MPOIIECCHI M PE3YJIBTaThl COBMECTHOMN paboThl, 00001I1aTh MHEHHUS HECKOJIBKUX JTFONET;

®  BHINOJHATH CBOIO YacTh PabOTHI, IOCTUTAsl KAYECTBEHHOTO Pe3yNbrara 10 CBOEMY HAIPABJICHUIO U KOOPAHHUPYS CBOU ACHCTBUS
¢ IpyTMMH YJIeHAMH KOMaH/IbI;

e  OIICHHMBATh KauyeCTBO CBOErO BKJIAJA B OOIIMH HPOAYKT MO KPUTEPHSM, CAMOCTOSTENHHO CHOPMYIMPOBAHHBIM yYaCTHUKAMH
B3aUMO/JIEHCTBHA.

PerJIHT](lBHLle YHUBEpPCAJbLHLIC yqeﬁm,le llef/iCTBI/ISI

Camoopranu3aunms:

e  BBISBJIATH NPOOIEMBI B )KU3HEHHBIX U YUEOHBIX CHTYAIHSX, TPEOYIOIUX IS pelieHust DU3NUeCKUX 3HAHMIT;

e  OpHMEHTHPOBAaThCS B PA3NMYHBIX MOAXOJAX MPHUHATHS PEIICHHH (MHIMBUIyaJbHOE, NPHUHATHE PEIICHHUS B TPYIIE, MPUHATHE
PpEIIeHUH TPyIIoN);

®  CaMOCTOSTENILHO COCTABIIATH AIITOPUTM pPellieHus GU3MYESCKOIl 3a1a4K WITH TUIaHA MCCIICAOBAaHMS C yYETOM HMEIOIIIXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpelaraeMble BapUaHThl PELICHUI;

e  Jenarh BHIOODP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJIJIEKT:

o JaBaThb a}leKBaTHyI'O O]_leH](y CI/ITyaLU/lI/l W npeajararhb 1jiaH eé U3MCHCHUA,

e  00BSICHATH IPUYHHBI JOCTIDKEHNUS (HEJOCTIKEHNUS) PE3yIIbTaTOB eI TEIbHOCTH, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

e  BHOCHTb KOPPEKTHBBHI B JIEATEIHHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHHUs (HU3UUECKOTO MCCIEOBAHUS WIIH IPOEKTa) HA OCHOBE
HOBBIX 00CTOSITENBCTB, M3MEHUBILIMXCS CUTYaIlHi, YCTAaHOBICHHBIX OLIMOOK, BO3HUKIIHNX TPYIHOCTEH;

®  OIICHHMBATh COOTBETCTBHE PE3yNbTaTa LIeNH U YCIOBHSIM;

o CTaBUThb CeGﬂ Ha MECTO )lpyFOFO YECJIOBEKa B XOJ€ crnopa I )IPICKyCCI/II/I Ha Hay‘lHle Temy, INOHMMAaTb MOTHBBI, HAMCPCHUA U
JIOTHKY APYToro;

e  TIpH3HABaTh CBOE MPaABO HA OIIUOKY NPH PEIICHNH GU3MUECKUX 3a/1ad WIN B YTBEP)KACHHUAX Ha HayYHBIC TEMBI U TAKOE JKe IPaBo
Jpyroro.
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INPEIMETHBIE PE3YJIbTATBI

K xoHIy oOyuenust B 7 Kiacce IpeIMeTHBIC Pe3ysbTaThl Ha 6a30BOM ypOBHE TOJDKHEBI OTPaXkaTh CHOPMHUPOBAHHOCTD y
00ydaromuxcst yMEHHM:

® JICIONB30BaTh IMOHATH: (U3MYECKHEe U XHMHUYECKHE SBICHHS, HaONIOAEHHE, HSKCIEPHMEHT, MOJENb, THIOTe3a, €XUHUIIBI
(M3UYIEeCKUX BEIWYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHHS BelecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3Hoe), MEXaHHIECKOe
JBIKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NMPSAMOJINHEHHOE), TPAeKTOpHs, paBHOICHCTBYIOIas cHila, Aedopmarus (yrnpyras,
IUIACTUYECKAsT), HEBECOMOCTb, COOOMIAONINECS COCYBL;

e pa3nuuarh ABNeHUs (U dy3Hs, TEIIOBOE ABWKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE JIBIDKEHHE, HEPAaBHOMEPHOE IBIKEHHE,
HWHEpLHUs, B3aMMOJEHCTBHUE TEJ, pAaBHOBECHE TBEPABIX TEJ C 3aKPEMJIEHHON OCbIO BpAILLEHMs, Nepenaya AABICHHUS TBEPABIMHU
TeJIaMH, XHUAKOCTSIMH U Ta3aMu, aTMoc(epHOe JaBlIeHHe, TUIaBaHKE Tel, IIPEBPAICHIS] MEXaHUUECKOH PHEPTUH) 110 OTMCAHHIO
HX XapaKTePHBIX CBOMCTB U HAa OCHOBE OTBITOB, JEMOHCTPUPYIOIINX JAHHOE (DU3UIECKOE SBICHUE;

® pacro3HaBaTh MNPOSBICHUE HM3YyYCHHBIX (H3MYECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B TOM 4YHCIe (H3MIECKUE SBICHHS B
TIPUPOAE: TIPUMEPHI IBIKEHHUS C PA3IMIHBIMUA CKOPOCTSMH B J)KHUBOH M HEXKHBOH IIPHUPOJIE, ACHCTBHE CHIIBI TPEHUS B IIPHPOJIE U
TeXHHKE, BIMSHHE aTMOC(EPHOro MABICHUs Ha >KMBOM OpPraHM3M, IUIaBaHUE DPbHIO, pbIYard B Telle YeNOBEKa, MPH 3TOM
TIEPEBOANTH NPAKTHUECKYIO 3a/1a9y B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (DM3HIECKUX SBICHHUI,

® ONNCHIBATh M3y4YCHHBIC CBOWCTBA Tel M (M3MUYECKUE SIBICHHS, UCIONB3Ys (QU3MYECKUe BeIWYMHBI (Macca, 00BbEM, INIOTHOCTH
BEI[ECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHJA YNPYTOCTH, CHJIA TSXKECTH, BEC Tela, CHJIa TPEHHs, IaBICHHE
(TBEpIOTO Tena, JKUIKOCTH, Ta3a), BBITAIKUBAIOIIAS CHJIA, MEXaHWYECKas paboTa, MOIIHOCTH, IUIEYO CHIIBI, MOMEHT CHIIBL,
KO3 UIMEHT MONe3HOr0 AEHCTBHS MEXaHW3MOB, KHHETHYECKas M MOTEHIMAIbHAs JHEPIrHs), IPH ONHCAHUH HPaBHIEHO
TPAKTOBAaTh (PU3NYECKUH CMBICT HCHONB3YEMBIX BEIWYHMH, UX O0O03HAUYCHUS U €IUHUIBI (PU3NYECKHX BEIMYHH, HAXOAUTH
(GopMynbl, CBA3BIBAIOIIME JaHHYIO (H3WYECKYI0 BEIMYMHY C JAPYTHMH BEIMYMHAMH, CTPOUTH TpadUKH H3yYEeHHBIX
3aBUCUMOCTEH (DH3UIECKUX BENUYUH;

® XapaKTepH30BaTh CBOMCTBA Tell, (PU3MUYECCKUE SIBJICHUS U MPOLECCHI, NCIIOJB3Ys MPaBIIa CIOKEHUs CHIT (BIOJIB OJHOW MPSMOHL),
3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, MPaBUJIO paBHOBeCHs pbryara (OJI0Ka), «30JI0TOE MPABUIIO)» MEXaHHKH, 3aKOH
COXpaHEHHsI MEXaHHIECKOIl SHEpPTUH, IIPH ITOM JaBaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTeMaTHYeCcKOe
BBIP2KEHHE;

e 00BACHATH (pu3HUECKUE SBICHHUS, IPOIECCHl U CBOUCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE CUTYAIUil IIPAKTHKO OPHEHTHPOBAHHOTO
XapakTepa: BBIBIATH NMPUYMHHO-CIEICTBEHHBIE CBSA3M, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKMX IIAroB ¢ Omopod Ha 1-2
H3YYEHHBIX CBOMCTBA (pH3NUECKUX SBICHUH, QU3NUECKUX 3aKOHA W 3aKOHOMEPHOCTH;

® pemarh pacyETHBIC 3aauk B 12 eHCTBHS, MCIOB3Ys 3aKOHBI M (DOPMYJIBI, CBA3BIBAIONINE (DM3HYESCKHE BEIMYMUHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a[add 3alHCHIBATH KPaTKO€ YCIOBHE, IOJCTABIATh (pU3MUECKHE BENMYMHBI B (OPMYNBI M TPOBOAUTH
pacuéTbl, HaXOAWTH CHPABOYHBIC JaHHBIC, HEOOXOIMMBIC /U PEIICHHS 3a/ad, OLEHHUBATh PEATUCTHYHOCTH MOJy4EHHOU
(u3UUECKOil BENNYNHBI;

® pacmo3HaBaTh MPOOIEMBI, KOTOPEIE MOXXHO PEMINTh HPH MOMONIH (HH3MIECKUX METOJOB, B ONMHCAHWU HCCIENOBAHUS BBHIICTATH
MIpOBepsieMOoe MPEIIOIOKeHNe (TUIIOTe3Y), pa3IniaTh 1 HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yNbTaT, HAXOAUTh OIIHMOKH B X0/
OTIBITA, IENIaTh BBIBOABI 110 €T0 Pe3yIbTaTaM;

e TIPOBOJIUTH ONBITHI MO HAOMIONEHHIO (U3WYECKUX SBICHHH WM (HU3MIECKHX CBOHCTB Tell: (OpMyIHpOBaTh MPOBEpPSEMBIE
MIPEIONIOKEHNS], COOMPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000py/10BaHUsl, 3aMUCHIBATh X0 OTBITAa ¥ ()OPMYIIHPOBATH BHIBOJIBI;

e BHINOJHATH NPSIMBIE W3MEPEHHs PACCTOSHHSA, BPEMEHH, MacChl Tesla, 00BbEMA, CHIBI M TEMIEpaTyphl C HCIIOIb30BAHHEM
aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, 3aAIKCHIBATH MOKAa3aHUS NPHOOPOB C YYETOM 3aJaHHOW aOCONIOTHOH MOTPENIHOCTH
HU3MEpEeHUH;

e TIPOBOJIUTH HCCIIENOBAHME 3aBHCHUMOCTH ORHON (DM3MYECKOW BENMYMHBI OT APYrOd C HCIOIb30BAHHEM MPSIMBIX H3MEpPEHUH
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHH IBI)KCHUS Tella, CHIIBI TPEHUS CKOJILKEHHS OT Beca Tena,
Ka4yeCcTBa 06pa6OTKI/I HOBerHOCTeﬁ TEJI 1 HE3aBUCUMOCTHU CUJIbl TPEHHUSA OT IIOLIAAN COMPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH
OT YMUIMHEHUS NPYKUHBI, BHITAJKHBAIOUIEH CHUIBI OT 00bEMa MOTPYXKEHHON 4YacTW Telda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBHH IIJIaBaHUs TeJl, YCIOBHH PaBHOBECHS
pbryara u 6.]'IOKOB), Y4acTBOBATH B INIAHUPOBAHUUN y'-le61-[0r0 HCCIICa0BaHUA, COGI/lpaTb YCTaHOBKY U BBLIIIOJIHATE U3MEPCHUS,
cremyst TpPeIOKEHHOMY IUIaHy, (UKCHPOBATh pE3YyNbTaThl IOTYYEHHOH 3aBHCHMOCTH (DU3HUECKHX BEIHYMH B BHJE
NPpEAIONKECHHBIX TaGHHLI nu Fpa(bI/I](OB, A€JIaTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIICAOBaHUS

® TIPOBOIUTH KOCBEHHBIE M3MEPEHUsS (U3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUJKOCTH M TBEPIOTO Tesla, CHJIA TPCHUS
CKOJIBXKEHHS, JIaBICHHE BO3/yXa, BHITAIKMBAIOIIAS CHJIA, JEWCTBYIOIas Ha MOTPYXKEHHOE B KHIKOCTH TeNO, Kod(dummeHt
HOJIC3HOTO JISUCTBHUSI MPOCTBHIX MEXaHM3MOB), CICAYs MPEIJIOKSHHON MHCTPYKIMHU: MPHU BBINOJHEHHH M3MEpPEHHH coOHpaTh
9KCHEPUMEHTAIBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYEHIE HCKOMOW BEJTMYNHEI,

e coOmoaaTh NpaBuiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1abopaTopHBIM 000PYIOBaHHEM;

e YyKa3pIBaThb NPUHLUIBI JIEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETP, AWHAMOMETP, COOOIIaroIIHecs
cocyabl, 6apoMeTp, pblyar, HOABMKHBIN M HETIOABIKHBIHM OJIOK, HAKJIOHHAS IIOCKOCTB;

® XapaKTepH30BaTh IPHHIUIGI ASHCTBHUS H3YYCHHBIX NMPHOOPOB M TEXHHYECKUX YCTPOMCTB C ONOPOH HAa MX ONMHUCaHHS (B TOM
YHClie: TONIINITHUKY, YCTPOICTBO BORONPOBOAA, T'HIPABINYECKHH IIPEcC, MaHOMETpP, BBICOTOMEp, IIOpIIHEBOW Hacoc,
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apeoMeTp), UCIOJb3Ys 3HAaHUS O CBOMCTBaX (PU3MYECKUX SABJICHUH M HEOOXOAMMBIE (hPM3NUECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

® TIPUBOAWTH TIPUMEPHl (HAXOMUTh HH(OPMAIMIO O NpHMepax) INPAKTHIECKOTO HCIOMb30BaHUS (U3NYECKHX 3HAHUH B
MOBCEAHEBHOHN XHM3HM A obOecredeHuss 0e30MacHOCTH MpH OOpallleHHd ¢ NpHOOpaMH U TEXHUYECKUMH YyCTPOICTBaMu,
COXpaHEHHs 30POBbsI U COOMIONEHNUSI HOPM KOJIOTMYECKOTO MOBEICHHUSI B OKPYKaIOLIel cpese;

® OCYIIECTBISITH OTOOpP MCTOYHMKOB MH(popMmannu B VHTEpHETe B COOTBETCTBHH C 3aJlaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAaHUH M NyTEM CPAaBHEHMS DPA3IMYHBIX HMCTOYHHKOB BBIACNATH HMH(QOPMAIMIO, KOTOpas SBIACTCS
MIPOTUBOPEYMBOI UIIN MOXKET ObITh HEZOCTOBEPHOM;

® JICIOJIB30BATh NPH BBHIIOJHEHUN yYEOHBIX 3aJaHHH HayYHO-TIONMYJSIPHYIO JINTEPATypy (H3MYECKOTO COJEpKaHWs, CIPABOYHBIC
MaTepHabl, peCypchl CeTH MHTepHET, BIageTh MpuéMaMu KOHCIIEKTHPOBAaHHS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIUU U3 OTHOU
3HAKOBOM CHCTEMBI B APYTYIO;

e Co3/aBaTh COOCTBEHHBIE KpaTKHe IHMCHMEHHBIE M YCTHBIE COOONIEHWS HAa OCHOBE 2—3 MCTOYHHUKOB MH(OpPMAIMH (H3UIECKOTO
cofiepKaHMs, B TOM 4HClIe MyOIHYHO AeNaTh KpaTKue COOOIIEHHs O pe3ylbrarax MPOEKTOB MM yueOHBIX HUCCIe0OBaHUM, mpu
3TOM I'PaMOTHO HCIIOJIb30BaTh H3y4CHHbBIH MOHATHIHHBII annapar Kypca GU3HMKH, CONPOBOXK/IATh BBICTYIUICHHE PE3EeHTaLHe;

® TIpH BBIIIOJIHEHUH YYEOHBIX IPOEKTOB M MCCIIEJOBAHUH PacIIpefeNsiTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTaBICHHBEIMHI
3aJauaMy, CJIEIUTh 3a BHINOJHEHUEM IUIaHA JEHCTBUIl, aJleKBaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH IPYIIIHL,
BBICTPaNBaTh KOMMYHHKAaTUBHOE B3aHMOAEHCTBYE, yIUTHIBAs MHEHUE OKPYKAIOIIUX.

K xony o0y4enus B 8 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIODKHEI OTPaKaTh chOPMUPOBAHHOCTD Y
00yJaromuXcsl YMEHUIA:

® JICIOJIB30BATh ITOHATHS: Macca U pa3Mephbl MOJIEKYII, TEIUIOBOE JIBHKEHHE aTOMOB M MOJIEKYII, arperarHble COCTOSHUS BELIEeCTBa,
KpPHUCTAJUIMIEeCKUEe U aMop(dHBIe Tella, HACHILCHHBIH W HEHACHILICHHBIH Map, BIaKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSA
9HEPIHs, TEIJIOBOHM JBHTaTeNb, 3IEMEHTAPHBIN SMEKTPUUCCKUH 3apsl, 3JICKTPHUECKOe IOJe, MPOBOTHUKH U IUANIEKTPHKH,
TIOCTOSTHHBIH JIEKTPHYECKUH TOK, MarHUTHOE I10JIE;

® paznuyarh siBJACHHS (TEIUIOBOE pACHIMPEHHE U CKaTHe, TeIulolepeiada, TeIIoBOe PaBHOBECHE, CMauyMBaHHE, KalMULIPHBIC
SIBIICHUS, WCIApEHHWe, KOHACHCALWs, IUIaBJICHHE, KpUCTamm3auus (OTBepIEBaHWE), KUICHHE, TeIUIonepenada
(TeTUTONPOBOAHOCT, KOHBEKITHS, U3IYUCHHUE), SJICKTPHU3ALUS TEJl, B3aUMOJCHCTBUC 3apAI0B, NCUCTBHS DJICKTPHUYECKOTO TOKA,
KOPOTKOE 3aMBIKaHWE, B3aUMOJCIHCTBHE MArHHUTOB, NEWCTBHE MAarHUTHOTO IOJI Ha MPOBOAHUK C TOKOM, 3JICKTPOMarHUTHAast
WHIYKIIMS) TT0 OTMIMCAHMIO UX XapaKTECPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIONINX TaHHOE (PU3NIECKOE SBICHUE;

® DAaCIO3HABaTh MPOSBICHUEC H3YYCHHBIX (PU3MYCCKHUX SBJICHHHA B OKPYXAlOUIEM MHUpPE, B TOM uuclie (HU3UUCCKUC SBICHHS B
MPUPOZIe: TOBEPXHOCTHOEC HATSHKEHHE M KAMWULPHBIC SBJICHUS B HPUPOAE, KPUCTAJUIBI B Mpupoje, usiaydeHne CoiHOa,
3aMep3aHUe BOIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, MHeEs, CHera, JJIEKTPUYECKHe sIBJICHHs B aTtMocdepe,
ANIEKTPUYECTBO YKHUBBIX OPraHU3MOB, MATHUTHOE TMOJie 3eMITH, JApeli() MOIOCOB, POJIb MATHUTHOTO TIOJIS JUTS JKU3HHU Ha 3emiie,
MOJSIPHOE CUSTHHE, ITPU 3TOM MEPEBOMUTH MPAKTHIECKYIO 33Ja4y B Y4€OHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA (IIPU3HAKH)
(U3UYCCKUX SBICHUN;

® OIKCHIBATH U3YYCHHBIC CBOWCTBA TEN W (PM3MUESCKHE SBICHHUS, UCTIONB3YS (U3NUECKUE BEIHMYUHBI (TeMIeparypa, BHYTPECHHSISA
9HEPTHUS, KOJMYECTBO TEIUIOTHI, yHeNbHAs TEIUIOEMKOCTh BEIIECTBA, yIeNbHAas TEIUIOTA IUIABIICHHUS, YICNbHAs TEIUIoTa
mapooOpa3oBaHus, YAeIbHAs TEIUIOTAa CrOpPaHWs TOIUIMBA, KO3(D(OUIMEHT TMOJe3HOrO0 [JCHCTBHS TEIUIOBOM MAIIWHEI,
OTHOCHTENIbHASI BIAXKHOCTh BO3IyXa, JJIEKTPUYECKUH 3apsl, CHia TOKa, JJIEKTPUYECKOE HaIpsDKEHHE, COTPOTHBICHHE
MPOBOJIHUKA, YICIHHOE COMPOTHBICHUE BEIIECTBA, PabOTa U MOUIHOCTh AIICKTPUYECKOTO TOKA), TPU OIMHMCAHUU MPABHIBHO
TPaKTOBaTh (M3MUYECKUHA CMBICI HCIONB3yEMBIX BEIHYHH, OOO3HAUCHHS W CAWHHUIB (U3MYECCKUX BEIUYMH, HAXOAUTHh
(OpMyIBI, CBS3BIBAIONIME MAHHYIO (H3MUYSCKYI0 BEIMYUMHY C JAPYTHMH BEIMYHMHAMH, CTPOHTH TpadUKH H3YUCHHBIX
3aBUCHMOCTEH (PU3NIECKUX BEIUYHH;

® XapaKTepH30BaTh CBOMCTBA TeN, (U3MUYECKHE SBICHHS M MPOIECCHl, HCHONB3YyS OCHOBHBIE TOJOKEHUS MOJEKYISPHO--
KHUHETUYECKOM TEOpPHH CTPOCHHUS BEUIECTBA, NMPHUHIMUI CYNEPIO3HUIMHU TMOoJei (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs
3apsna, 3akoH OMa 1S yJacTka memnu, 3akoH Jxoyms—JIeHna, 3akoH COXpaHEHHs SHEPTUH, MPHU 3TOM IaBaTb CIOBECHYIO
($hopMyIHPOBKY 3aKOHA U 3aIMCHIBATH €0 MATEMATHYECKOE BEIPAKEHNE;

® O0BACHATH (U3MYECKHME IMPOIECCHl M CBOMCTBA TeN, B TOM YHCIE M B KOHTEKCTE CUTYallMd MNPaKTHKOOPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh NPUYNHHOCIIEACTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYSCKHX IIAroB ¢ Omopow Ha 1-2
W3y4YEHHBIX CBOUCTBA (PM3MUYECKUX SBICHUH, (PUINUCCKUX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

e pemarh pacuy€THbIC 337auu B 2—3 IEWCTBUS, MCIONB3Ys 3aKOHBI U (OPMyYIIBI, CBSI3bIBAtONINE (HU3NUSCKUE BEIUYHHBL HA OCHOBE
aHajJM3a yCJIOBHS 3a/1adM 3alKCBIBATH KPATKOE YCIOBHE, BBIBISTH HENOCTATOK AAHHBIX Ul PEIICHMS 3a/add, BbIOMpPATh
3aKOHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ PEIIeHNUs, IPOBOJANTh PAcYEThl U CPABHUBATH TIONYYCHHOE 3HAUCHHE (PH3MUYECKOM
BEJIMYMHBI C U3BECTHBIMU JJTAHHBIMU;

® DPAaCroO3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPH TOMOIIM (PH3MYECKHX METOIOB, UCIIONB3Ysl ONMMCAHUE HCCIICAOBAHUS,
BBIJICIAATH MTPOBEPSIEMOE MPEATIONOKEHHE, OIIEHUBATh TPAaBUIILHOCTH MOPSIKA IIPOBEACHHS UCCICIOBAHNUS, IENIaTh BEIBOJIBL,

. MPOBOIUTH OMBITHI MO HAOMIOMCHHUIO (DU3UUCCKUX SBICHUN MM (PU3MYCCKUX CBOWCTB TeN (KamMJUISIPHBIC SBJICHUS,
3aBUCHMOCTH JaBJICHHUS BO3/IyXa OT ero o0béMa, TeMIepaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS M HATPEBaHMS MPH M3TyUeHUH
OT IIBETa M3ITyYaromel (OTIOoMIaroIeii) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHS BOABI OT TEMITEPATYPhI JKUAKOCTH U TUIOIAIN €&
MOBEPXHOCTH, DJIEKTPU3ALMUS TEJI W B3aMMOJACHCTBUE SIICKTPHUUECKUX 3apsOB, B3aUMOJACHCTBHE MOCTOSHHBIX MAarHHUTOB,
BHU3yaJIM3alldsl MAarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB, JEWCTBUS MarHUTHOIO IOJII Ha NMPOBOJHUK C TOKOM, CBOWCTBa
NIEKTPOMArHUTa, CBOMCTBA NIEKTPOABUraTe sl IIOCTOSIHHOTO TOKa): (opMyIUpOBaTh HPOBEPsieMble MPENOIOKEH s, COOUPaTh
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YCTaHOBKY M3 IPEIJI0KEHHOT0 000py10BaHHsl, OIIUCHIBAT X0 OIbITa ¥ ()OPMYIIMPOBATH BBIBOJIbI;

® BEHINTOIHATH IPSIMBIE H3MEPEHHS TEMIIEPaTyphl, OTHOCUTENHFHOH BIQXKHOCTH BO3/yXa, CHIIBI TOKA, HAIPSDKCHUS C HCIIOIb30BaHHEM
AQHAJIOTOBBIX NPHOOPOB M JAaTYMKOB (PU3MUYECKMX BEJIMYMH, CPaBHMBATH DPE3YJIbTaThl H3MEPCHUH C Y4€TOM 3amaHHOM
a0COJIIOTHON HOTPEITHOCTH;

® TIPOBOJUTH HCCIIENOBAHHE 3aBHCHUMOCTH ONHON (M3MYECKOH BEIMYMHBI OT APYrod C HCIOJIb30BAaHUEM IIPSMBIX W3MEpEHHI
(3aBHCHMOCTb CONPOTHBJICHHS NMPOBOAHHMKA OT €ro JUIMHBI, IUIOLIAJM IOIEPEYHOTO CEUCHHUS U YNEIBHOTO CONPOTHBIICHHS
BELIECTBA IPOBOAHMKA, CHJBI TOKA, HIYLIEr0 4Yepe3 IPOBOJHMK, OT HANpPSHKEHHS Ha INPOBOAHHKE, HCCIICIOBAHUE
TIOCIIEIOBATENILHOTO ¥ TapaJUIENFHOTO COEIMHEHMI IPOBOJHMKOB): IUIAHHPOBATh HCCIIEOBaHUE, COOMPATh YCTAaHOBKY WU
BBITOJIHATE U3MEPCHYS, CIeAys NPEATI0KCHHOMY IUIaHy, QUKCHPOBATH PE3ysbTaThl HOMYYSHHON 3aBUCUMOCTH B BUJIE TaONHUL U
rpaduKoB, fenaTh BEIBOABI IO pe3yibTaTaM UCCIIEI0BaHNS;

® IIPOBOJNUTH KOCBEHHBIC M3MEpEeHUs (DM3UUECKUX BEIMYMH (yIeNbHAas TEIUIOEMKOCTh BEIIECTBA, CONPOTHBICHHE MPOBOIHHUKA,
paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA): IUIAHHUPOBATh M3MEPEHHs, COOMPaTh SKCIEPUMEHTAJBHYIO YCTAHOBKY, CIELYs
TIPEeUTOKEHHON HHCTPYKIUH, ¥ BBIYUCIIATH 3HAYCHNE BEINIUHEI,

e co0mromaTh MpaBMIla TEXHUKH 0€30MIaCHOCTHU MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

® xapakTepU30BaTh NPHUHIMUIBI JSHCTBHUSA HW3YYECHHBIX IPUOOPOB M TEXHUYECKHX YCTPOWCTB C ONMOPOW Ha MX ONHCAaHMA (B TOM
YHCIIe: CHCTeMa OTOIUICHUS JIOMOB, THTPOMETP, TapoBasi TypOHHA, aMIepMETp, BOJIBTMETP, CYETUHK NEKTPHUESCKONW SHEPTHH,
JNIEKTPOOCBETHTENLHBIE IIPHOOPHI, HAarpeBaTeNIbHBIC AJIEKTPONPUOOPHI  (IPUMEPHI), AIEKTPUUECKHE IIPEIOXPaHUTEINH,
9NIEKTPOMArHHT, JJICKTPOBUIATEIb HOCTOSHHOTO TOKA), UCIIONb3Ys 3HAHUS O CBOHCTBaX GU3MUECKHX SBICHUI U HEOOXOIUMBIC
(m3HIecKue 3aKOHOMEPHOCTH;

® pAacro3HaBaTh MPOCTHIC TEXHUYCCKUE YCTPOMCTBA M H3MEPHUTENbHBIC NPUOOPHI IO CXEMaM W CXEMaTHYHBIM PUCYHKaM
(KMAKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETP, TMIPOMETp, ABUIATENIb BHYTPEHHETO CrOpPaHMs, BJIEKTPOCKOI, PEocTar),
COCTaBJIATh CXEMBI JJIEKTPUYECKHX IeIel C MOCIeNOBaTeNbHBIM W MapajuIeIbHBIM COSJHHEHUEM JJIEMEHTOB, pa3jnyasi
YCIIOBHBIE 0003HAYECHHSI SJIEMEHTOB JIEKTPUYECKHX LIeTeil;

® TIPUBOAWTH TIPUMeEpHl (HAXOOUTh HH(OpPMAIMIO O NpHMepax) INPAKTHIECKOTO HCIOMb30BaHUS (U3NYECKHX 3HAHUH B
MIOBCEJJHEBHOW JKU3HU JUIsl obecriedeHus Oe30IacHOCTH INpH OOpalleHnH ¢ NpuOOpaMHM M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 310POBbsI i COOIONIEHHSI HOPM IKOJIOTHUECKOTO MOBEACHHUS B OKpYyXKaroleii cpene;

® OCYIIECTBISITh MOHMCK HH(pOpManuy Quindeckoro copepkanus B MHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUH M IYTEM
CpaBHEHHMS JONOJHUTENBHBIX HCTOUYHHKOB BBIICNATH MH(OpPMAIMIO, KOTOpas SIBISAETCS HMPOTHBOPEUUBOH MM MOXKET OBITh
HE0CTOBEPHOM;

® JICIOJIB30BaTh NPH BBINOJHEHUN yYEOHBIX 3aJaHHH HAay4YHO-TIONMYJSIPHYIO JINTEPATypy (HM3NYECKOTO COIEpIKaHWs, CIPABOYHBIC
MaTepHabl, pecypchl ceTu MHTepHeT, BiaaaeTs npuéMaMy KOHCIIEKTHPOBaHHS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMU U3 OXHON
3HAKOBOH CHCTEMBI B IPYTYIO;

e co31aBaTh COOCTBEHHbIE MUCHMEHHBIE W KpaTKHE YCTHBIE COOOWIeHWs, 0000mas HHQOpManuio M3 HECKOIbKHX HCTOYHHUKOB
(U3UYECKOTO COZep)KaHUs, B TOM YHCIEe MyONMYHO MPEACTABIATh Pe3YJbTaThl NMPOEKTHOH WM HCCIIeOBaTeNbCKO
JESATENbHOCTH, TPU 3TOM TIPaMOTHO HCIIONIb30BaTh H3y4YCHHBIl IOHSATHHHBINA ammapar Kypca (QU3WKH, COMPOBOXKAATH
BBICTYIUICHHE MTPE3eHTalNneH;

® TP BBINOJHEHHH Y4YEOHBIX NPOEKTOB W HCCIENOBaHMH (DU3MYECKUX IPOLIECCOB pacHpenessTh O0S3aHHOCTH B TpyINE B
COOTBETCTBUM C NMOCTABJICHHBIMHU 3a/la4aMH, CIEMTH 32 BBIIOJHCHHEM IUIaHa ACHCTBUH W KOPPEKTHPOBATh €ro, a/eKBaTHO
OLICHNBATh COOCTBEHHBIH BKJAJ B JAEATENHHOCTh TIPYIIBI, BBICTPAHBaTh KOMMYHHKATHBHOE B3aUMOJCHCTBHE, MPOSIBISS
TOTOBHOCTb pa3perarb KOH(QINKTEL.

K xoHIy 00yueHns B 9 Kjacce nmpeaqMeTHBIE pe3yasTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTD Y
00y4aromuXcst yMEHHH:

® HCIOJNB30BaTh IMOHATHS: CHCTEMa OTCYéTa, MaTepuajlbHas TOYKA, TPACKTOPHS, OTHOCHTENBHOCTh MEXaHHYECKOTO JBIHIKCHUS,
nedopmanust (ynpyrasi, IUIaCTHYeCKas), TPEHHE, LEHTPOCTPEMHUTEIBbHOE YCKOPEHHE, HEBECOMOCTb M TIEPErpy3KH, LIEHTD
TSDKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKSCTH TBEPAOTO Tella, PaBHOBECHE, MEXaHWYECKHE KoJieOaHUsl U BOJIHBI, 3BYK,
uHOpPa3ByK M YIBTPa3BYK, OJEKTPOMAUHUTHBIC BOJHBL, IKaja OJICKTPOMAarHUTHBIX BOJH, CBET, OJNH30PYKOCTH |
JAAJIbHO30PKOCTD, CIIEKTPHI UCITYCKAHUSA U OITIOIIEHU, am;(ba, 66Ta— U raMMa-u3Jy4€Hus, U30TOIIbI, AAC€PHAsA DHEPIECTUKA,

e pasznmuuarh SBICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JBIKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBIKEHHE, CBOOOIHOE TaJIeHHe TeJl, PABHOMEPHOE ABIKEHHE 110 OKPY)KHOCTH, B3aUMOICHCTBHE Tell, PEaKTUBHOE JIBHKCHHE,
KoJsiebaTebHOe JIBIDKCHHE (3aTyXalollne W BBIHYX/CHHbIC KOJIeOaHHUs), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPAKEHHE 3BYKa,
NPSIMOJIMHEHHOE PaclpOCTPaHEHHE, OTPAKCHHE M MPEIOMICHHE CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pas3ioKEHUE
0enoro cBeTa B CHEKTP U CIIOKEHHE CIEKTPAIBHBIX IBETOB, IHCHEPCHsl CBETa, €CTECTBEHHAs pPaJHOaKTHBHOCTb,
BO3HUMKHOBCHHUEC JIMHEHYATOIO CIICKTpa I/lSJ'ly‘{eHI/Ifl) IO ONHMCAaHUIO HX XapaKTECPHBIX CBOWMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3HYECKOE SBICHHE;

® pacro3HaBaTh MPOSBICHUE HM3yYCHHBIX (HM3MYECKHX SBICHUH B OKpYyXKalolleM MHpe (B TOM 4ucie (U3MYSCKUE SIBICHHS B
npupoaec: NpPUIWBBI W OTIIUBBI, ABWXCHHUEC IIJIAHET ConHeyHoM CHUCTEMBbI, PCAKTUBHOC IBUXXCHHUE JKHMBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3E€MIICTPSCEHHE, CEHICMUUECKUE BOJHBI, IIyHAMH, 9X0, L[BETa TEJ, ONTHYCCKHE SBICHHS B
npuposie, OHOJIOTMYECKOe JeHCTBHE BHIMMOTO, YABTPA(QUOIETOBOTO M PEHTTCHOBCKOTO W3JYYEHMH, €CTECTBEHHBIH
panMoaKTUBHBIA (DOH, KOCMHUYECKUE JIY9H, PaJHOAKTHBHOC HM3IyUCHHE NPHUPOIHBIX MHHEPANIOB, NEHCTBHE PaIHOAKTHBHBIX
M3JIyYCHUH Ha OPraHM3M 4elloBeKa), HPH 3TOM IEPEBOJUTH NPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIACINATH CYIICCTBEHHBIC
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cBoifcTBa (MpU3HAKK) HU3MUIECKUX SBICHUI;

® ONNCHIBATH WM3y4YECHHBIE CBOMCTBA TeNl W (DU3MUECKUE SBICHHS, HCIONB3Yys (U3MUYECKHE BEIWYMHBI (CpemHSsS W MIHOBEHHAS
CKOpPOCTh TeNla TMPH HEPAaBHOMEPHOM IBM)KEHUH, YCKOPEHHE, MepeMeIleHue, MyTh, yITIoBas CKOPOCTh, CHIAa TPEHMS, CHIa
YIIPYTOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHus, BEC Tela, HMITYIIbC Tea, UMITYIbC CHIIBI, MEXaHHUecKas paboTa u
MOIIHOCTb, MOTEHIIMAIBHAS SHEPTHUS TeNa, MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MIIH, TOTCHIHANBHASL YHEPTHS COKATON IPY>KHHBI,
KUHETHYECKasl SHEprus, TMOMHAs MEXaHHJYeCKas SHeprusi, Mepuoji M 4acToTa KoneOaHWH, AJMHA BOJHBI, TPOMKOCTh 3ByKa U
BBICOTa TOHA, CKOPOCTH CBETA, ITOKA3aTelb IPEJIOMICHHS CPEIbl), IPH OIMCAHWHU MPABHIGHO TPAKTOBATH (DM3MIECKUHA CMBICI
UCHOJIb3YEeMbIX BEJIMYMH, OOO3HAYCHHS W EAMHULBI (U3MYECKMX BEIMYMH, HAXOAUTh (HOPMYIBI, CBS3bIBAIOIINE JAHHYIO
(GM3HYIECKyIO BETUUUHY C IPYTUMH BEIHYNHAMHE, CTPOUTH IPaUKH H3yUSHHBIX 3aBUCUMOCTEl (DM3HMIECKUX BEININH;

e XapaKTepH30BaTb CBOWCTBA Tel, (GU3NUECKHE SIBIECHUS M MPOIECCHI, UCHONb3Ys 3aKOH COXPAHEHUs] SHEPTHH, 3aKOH BCEMHUPHOTO
TATOTEHUS, NPUHLUI CYNEPHO3UIMH CHJ, HPHHIMI OTHOCUTENbHOCTH [ammnes, 3akoHel HbIOTOHA, 3aKOH COXpaHEHHMs
HMITYJIbCA, 3aKOHBI OTPAKEHHS M IPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHHs 3apsIoBOTO M MacCOBOTO YHCEN IPH SACPHBIX
peakuusx, Ipy 3TOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMCHIBATH €0 MaTeMaTHYECKOE BBIPAKCHHE;

e OODBACHATH (PU3NYECKHE IIPOIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CUTYallii IPaKTHKOOPHUEHTHPOBAHHOTO
XapakTepa: BBIABISTH NPUYHMHHO-CIIEICTBEHHBIC CBSI3HM, CTPOHTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMopoi Ha 2-3
U3YYECHHBIX CBOMCTBA (DU3MYECKUX SBICHUH, PU3UYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pemarb pacyéTHbHIC 3a1a4d (ONMHUpAOLINECs Ha CHCTEMy M3 2—3 ypaBHEHHIl), HCIOJB3Yys 3aKOHBI M (OPMYJbI, CBS3BIBAIOLINE
¢m3uUeckue BeIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJladd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAIOIINE WIIH
N30BITOUHBIE JaHHBIC, BBIOMPATh 3aKOHBI M (POPMyYIBI, HEOOXOMMMBIC AT PELICHHs, MPOBOAWUTH PAcuéThl M OLEHHBATh
PEaTMCTUIHOCTD MOJIYYSHHOTO 3HAYCHHs (PM3NYECKON BEINYNHEI;

® pacro3HaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PEIINThH IPH MOMOIIM (U3NYECKUX METOJIOB, HCIIOJNb3Ys ONMCAHHE HCCIEHOBAHMUS,
BBIICTATH NPOBEPAEMOE IMPEAIOI0KEHUE, OICHHBATh NPABIIBHOCTh MOPSIKA MPOBEACHUS HCCICHOBAHMS, IEIaTh BBIBOJBL,
HMHTEPIPETUPOBATH PE3yNIBTaThl HAOMIONCHUH 1 OIIBITOB;

® TIPOBOJUTH OIBITHI IO HAOMIOAECHHIO (PU3UUECKUX SBICHHN WM (M3HIECKUX CBOMCTB Tel (M3ydeHHe BToporo 3akoHa HeioToHa,
3aKOHAa COXPAHEHMS SHEPIuH, 3aBHCHMOCTh II€pHUOfA KOJIeOAHHH MNPYKHHHOTO MAasTHHKA OT MAacChl I'py3a U JKECTKOCTH
MIPY’KUHBI ¥ HE3aBUCHMOCTb OT aMILTHTY/BI MaIbIX KOJIeOaHHH, IPIMONUHEITHOE PacIpOCTpaHEHUE CBETA, PA3IIOKEHHE Oenoro
CBETa B CIIEKTpP, U3YYCHHE CBOMCTB M300paKE€HUs B IUIOCKOM 3€pKaje M CBOMCTB M300paxKeHUs IpenMeTa B cobOHparomieil
JIMH3€, HAONMOIeHNe CIUIOIIHbBIX U JINHEHYIAThIX CIIEKTPOB U3IIy4IEHHs): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyIOBaHMs, ONIMCHIBATE X0/ OIBITA U €r0 Pe3ybTaThl, (JOPMYITHPOBATH BBIBOJIBL;

e TIPOBOJIUTH IIPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHHUH, ONpeNeNss cpeaHee 3HAUCHHE H3MEPsIeMOii BETMINHBI ((OKYCHOE
paccrosiHEe coOuparonieil JIMH3bI), 000CHOBBIBATH BEIOOP CIIOC00a M3MEPEHHUs (M3MEPUTENBHOTO IPHOOpPa);

® TIPOBOJUTH HCCIIEOBAHNE 3aBUCUMOCTEH (M3NYECKHX BEJIMYHMH C HUCIIOJIb30BaHHEM IPSIMBIX M3MEPEHUH (3aBUCUMOCTB MYTH OT
BpPEMEHH TIPH PAaBHOYCKOPEHHOM JABW)KEHHM Oe3 HavalbHOH CKOPOCTH, IepHoja KoleOaHWil MaTeMaTH4ecKoro MasTHHKa OT
JUTMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKCHHUSI CBETA OT yIVIa MaJCHUS WM yIIa MPEIOMJICHUS OT YIJIa TaJeHHMs): IUIAaHHPOBAaTh
HCCIIEeIOBaHNE, CaMOCTOSITENEHO COOMpaTh YCTaHOBKY, (DPMKCHPOBATH PE3yNbTaThl MONYYEHHOH 3aBUCHMOCTH (H3MYECKHX
BEJINYHMH B BUJIE TaOIHI 1 TPahMKOB, JETaTh BBIBOBI ITO PE3yIIbTaTaM HUCCIIEIOBaHNS,;

® TIPOBOJIUTH KOCBEHHBIE H3MEpEHMs1 (PU3NUECKMX BEIMYHMH (CPEIHSsT CKOPOCTh M YCKOPEHHE Tella IPH PaBHOYCKOPEHHOM
JIBHKEHUH, YCKOPEHNE CBOOOIHOTO MafeHHs, )KECTKOCTD MPYKHUHBI, KOIQPUIIMEHT TPEHHUS CKOJILKEHUsI, MEXaHn4ecKasl pabora
W MOIIHOCTh, YacTOTA W IIEPUOA KONeOaHMIT MaTeMaTHYecKoro M MPYKHHHOTO MAasTHHKOB, ONTHYECKas CHila coOmparomieit
JIMH3BI, PAIMOAKTHBHBIN (OH): TUIAHUPOBATh NU3MEPEHHs1, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIOJIHATH H3MEPEHUS,
cremyst IPeJIOKeHHON MHCTPYKIIMY, BBEIYHCIIATH 3HAUCHHE BENMYMHBI M aHAJIM3MPOBATh MONyYEHHBIE PE3yNbTaThl ¢ yIETOM
3a/laHHON TOTPEUTHOCTH U3MEPEHUH;

e coOmonaTh NpaBUila TEXHUKH 0€3011aCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM,;

e pa3IMYaTh OCHOBHBIC MPHU3HAKHM M3YUCHHBIX (PM3HUECKHX MOJENel: MaTepHanbHas TOUKa, aOCOMIOTHO TBEPIOE TEJO, TOUSHUHBII
HCTOYHHK CBETA, JIyd, TOHKas JINH32, INTAHETApHAS! MOZENb aTOMa, HyKJIOHHAS! MOZIENIb aTOMHOTO SI7Ipa;

® XapaKTepH30BaThb NPUHLUIBI JCHCTBUS HM3y4EHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX OmHcaHHs (B TOM
YHCIIe: CHHIOMETp, JaTYUKH IIOJIOKSHUs, PAaCCTOSHHMS W YCKOPEHUs, pakeTa, 3XOJIOT, OYKH, IepucKom, oroammapar,
ONITHYECKUE CBETOBOABI, CIIEKTPOCKOII, TO3UMETp, KaMmepa BuiibcoHa), HCIONb3yst 3HAHNS O CBOMCTBAX (DM3MUIECKUX SBICHUH U
HEeo0XoMMbIe (PH3MIECKUE 3aKOHOMEPHOCTH;

® JICIONB30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKH W3yYEHHBIX TEXHHYECKHX YCTPOICTB, W3MEPUTENBHBIX INPHOOPOB U
TEXHOJIOTHIECKHUX TIPOIIECCOB IPH PEHICHHH YIeOHO-IPAaKTHIECKUX 3a/1ad, ONTHIECKHE CXEMBI JJISI TOCTPOCHHS N300paXkKeHui
B IUIOCKOM 3€pKajle U COOMpAIOIIeH JIH3E;

e TIPUBOAWTH TIPUMEPHl (HAXOMUTh HH(GOPMAIMIO O NpHMepax) INPAKTHIECKOTO WCIOMb30BaHUS (U3NYECKHX 3HAHUH B
TIOBCEJJHEBHOW JKM3HM Uil obecriedeHus Oe30MacHOCTH INpH OOpalleHnH ¢ NMpHOOpaMH M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3/I0POBbsI M COOIIOIEHHSI HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKalolleii cpeze;

® OCYIIECTBIISTH MOUCK HH(pOPMAINN HU3HIECKOTO copepkaHus B MIHTepHEeTE, CaMOCTOATENHHO (OpMYNIUpys HOMCKOBBIHA 3ampoc,
HaXOJUTh IIyTH ONPEAENICHUS JOCTOBEPHOCTH ITOTyYSHHOI MH(OPMAIK HA OCHOBE MMEIOIIUXCS 3HAHMI M JOIIOTHUTEIBHBIX
WCTOYHUKOB;

® JICTONB30BATh NPH BBINOJHEHHN yYeOHBIX 3aJaHUN HAyYIHO-TIOMYISIPHYIO JIUTEPATypy (pU3NUECKOrO COAEpKaHUs, CIPABOYHBIC
MaTepHabl, peCypchl ceTH HTepHeT, BIageTs NpuéMaMi KOHCIIEKTHPOBAHHUS TeKCTa, IpeoOpa3oBaHus HHPOPMAIMU U3 OXHON
3HAKOBOM CHCTEMBI B APYTYIO;
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® co31aBaTh COOCTBEHHBIC IIMCHMEHHbBIE U YCTHBIC COOOIICHHS HA OCHOBE MH(OPMALIMU M3 HECKOJIILKUX UCTOYHUKOB (DPHU3MYECKOTO
coziepKaHusl, IMyOJIMYHO TIPEACTAaBISATh PE3YAbTAaThl IMPOSKTHON YMIIM HCCIENOBATENBCKON NEeSTEIbHOCTH, IPH 3TOM TPAaMOTHO
HCTIONB30BaTh M3y4EHHBIH MOHATHHHBIN anmapar u3y4aeMoro pasjena GU3HKU U CONPOBOXKIATh BBICTYIUICHHE IIPe3eHTaluel ¢

y4éToM ocobeHHOCTEH ayIuTOpUU CBEPCTHUKOB.
[okymeHT co3aaH B anekTpoHHow copme. Ne 16 ot 08.09.2024. UcnonHutenb: MycuHa .M. B I/NEKTPOHHbBIA
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosimuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoasmsie | IpaxTideckn o0pa3oBare/ibHbIe
padoThbI e padoThbI pecype
Paszjen 1. ®u3uka u eé posib B NO3HAHUH OKPY/KAKIIEro MUPa
bubaunoreka [IOK
1.1 du3uKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/74
16194
bu6mmoreka [JOK
1.2 du3nYeCcKre BEITNUYUHBI 2 1 https://m.edsoo.ru/74
16194
bub6mmoreka [IOK
1.3 EcTecTBeHHOHAYYHBINA METO TTO3HAHUS 2 1 https://m.edsoo.ru/74
16194
Hroro no pazneny 6
Pa3gea 2. IlepBoHayajibHbIC CBEICHHS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 CTpoeHue BelecTBa 1 https://m.edsoo.ru/714
16194
5 bu6mmoreka [IOK
29 JIB>keHre 1 B3aUMOJICHCTBHE YACTHIL ) 1 https://m.edsoo.ru/7f4
BEIECTBA 16194
bu6moreka [IOK
2.3 ArperatHble COCTOSIHUS BEIECTBA 2 https://m.edsoo.ru/714
16194
[okymeHT co3aaH B anekTpoHHon copme. Ne 16 ot 08.09.2024. VicnonHutens: MycuHa .M. B 3NEKTPOHHbIH
=¥ TATAPCTAH
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Uroro no pazneny 5
Pasnen 3. /IBu:keHHMe ¥ B3auMO/IeiicTBHE TeJl
bubaunoreka [IOK
3.1 MexXaHHYeCKOe JIBUKEHHE 3 https://m.edsoo.ru/7f4
16194
bu6mmoreka [IOK
3.2 WHepiys, Macca, IIOTHOCTh 4 1 https://m.edsoo.ru/714
16194
bubaunoreka [IOK
3.3 Cua. Bugsl cun 14 1 2 https://m.edsoo.ru/74
16194
Hroro no pazneny 21
Pasnen 4. laBiienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
. bu6mmoreka [JOK
41 Hasnenue. Ilepenaua naBneHust TBEpAbIMU 3 hitps://m.edsoo.ru/7f4
TeJIaMH, )KUIKOCTSIMH U Ta3aMH
16194
bu6moreka [IOK
4.2 JlaBieHue KUIKOCTH 5 https://m.edsoo.ru/74
16194
bu6mmoreka [IOK
4.3 AtmochepHoe naBieHne 6 https://m.edsoo.ru/714
16194
. . bubmotexa [JOK
44 JlelicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE 7 1 3 hitps://m.edsoo.ru/7f4
B HUX TE€JIO
16194
Hroro no paszneny 21
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Pa3gen 5. PaGora m MomHOCTh. JHeprus
bubaunoreka I[IOK
5.1 PaGora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7{4
16194
bubaunoreka I[IOK
5.2 [IpocThle MEXaHU3MBI 5 1 https://m.edsoo.ru/74
16194
bubaunoreka I[IOK
53 MexaHuuecKast SHEPIrus 4 1 https://m.edsoo.ru/74
16194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KosmmuecTBo yacon DJIEKTPOHHbBIE
Ne ni/nt HaumeHoBaHMe pa3iesioB U TeM Komrpoabmste | Tpaxtuseckn (undposbie)
NMPOrpaMmblI Bcero odpa3oBare/ibHbIE
padoThbI e padoThbI pecypeb
Paznea 1. TenjioBble siBJeHUS
bubmnoreka [IOK
1.1 CTpoeHue 1 cBOICTBa BElIECTBA 7 https://m.edsoo.ru/7f
418I1ce
bubmuoreka [IOK
1.2 TenoBbIe MPOLECCHI 21 1 5 https://m.edsoo.ru/7f
4181ce
Hroro no pazneny 28
Pasnen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJIEHUS
bu6mmoteka IIOK
21 DNEeKTPUUECKHE 3aps/Ibl. %apﬁ)i(eHHBIe Tena 7 1 hitps://m.edsoo.ru/7f
U UX B3aHMOJCHCTBHUE
418I1ce
bu6mmoreka [JOK
2.2 [TOCTOSIHHBI 2EKTPUYECKHUI TOK 20 1 7 https://m.edsoo.ru/7f
418I1ce
bu6mmoreka [JOK
2.3 MarHuTHsle BIEHUS 6 1 1.5 https://m.edsoo.ru/7f
4181ce
butmoreka [IOK
2.4 DJIeKTpOMAarHUTHAS WHTYKITUS 4 https://m.edsoo.ru/7f
4181ce
Hroro no pazgeny 37
[okymeHT co3aaH B anekTpoHHon copme. Ne 16 ot 08.09.2024. VicnonHutens: MycuHa .M. B 3NEKTPOHHbIH

Crtpanuua 19 n3 25. Ctpanuua cosgara: 08.09.2024 22:11 =¥ TATAPCTAH
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9 KVIACC

KosinyecTBO 4acon DJIEKTPOHHbBIE
Ne ni/nt HaumeHoBaHMe pa3iesioB U TeM Komrpoabmste | Tpaxtuseckn (undposbie)
NPOrpaMMblI Bcero odpa3oBare/ibHbIE
padoThbI e padoThbI pecypeb
Pasnen 1. Mexannueckue siBJIeHHUs
bubmnoreka [IOK
11 MexaHu4ecKoe JIBIKEHUE B CITOCOOBI €ro 10 1 hitps://m.edsoo.ru/7f
OIUCAHUS
41a4a6
bubmuoreka [IOK
1.2 BsaumozeiicTeue Ten 20 1 3 https://m.edsoo.ru/7f
4lada6
bubaunorexa IIOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f
41a4a6
Hroro no pasneny 40
Pasnen 2. Mexannuyeckue KoJ1eOaHNs U BOJTHBI
bu6mmoreka [JOK
2.1 Mexanunueckue konebanus 7 3 https://m.edsoo.ru/7f
41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eCKUE BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f
41a4a6
HUroro mo pazgeny 15
Pa3ges 3. JiieKTpOMarHuTHoOe 10Jie M 3JIeKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMAarHUTHOE TIOJIE U 6 ) bubmmorexa [IOK
3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f
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4]1a4ab
Hroro no pazneny 6
Pa3nen 4. CBeToBEIE SIBJICHHUSA
bubmnoreka [IOK
4.1 3aKOHBI PACTIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f
41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI U ONTUYECKHE NIPHOOPHI 6 3 https://m.edsoo.ru/7f
41a4a6
bubauorexa IIOK
4.3 Paznoxenune GENIOro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbIe siBJIeHUSA
bu6mmoreka [JOK
5.1 HcnycKanue U IOIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f
41a4a6
bubmmoteka IIOK
5.2 CTpoeHHe aTOMHOTO s/ipa 6 1 https://m.edsoo.ru/7f
41a4a6
bubmmoteka IHOK
5.3 SnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f
41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTropuTeibH0-00001aI01IIHI MOTY.Ib
6.1 [ToBTOpeHue u 0000IIeHHE CONEpKAHUS 9 2 bubmuorexa [IOK
[okymeHT co3aaH B anekTpoHHon copme. Ne 16 ot 08.09.2024. VicnonHutens: MycuHa .M. B 3NEKTPOHHbIH

Crtpanuua 22 n3 25. Ctpanuua cosgara: 08.09.2024 22:11 =¥ TATAPCTAH
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Kypca ¢u3uku 3a 7-9 kiace

https://m.edsoo.ru/7f
41a4a6
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOTI'O ITPOLECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Gusuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUueHHON 0TBETCTBEHHOCTHIO «JJPODAY; AKiIMoHEpHOE
obmectBo «M3aarenscTBO «IIpocBerenne
®usuka, 7 knacc, yueonuk, Ilepsiinkun A.B., I'ytHuk E.M., 2014.
®dusuka, 8 kinacc, yueOnuk, [lepeimkun A.B., I'ytauk E.M., 2014.

®dusuka, 9 knace, yueOnuk, [lepeimkun A.B., I'ytHuk E.M., 2014.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
®dusuka, 7 kaacc, Meronuueckoe nocodue k yueouuky A.B. [lepoimkuna, ®unonosua H.B., 2020.
COopuuk 3ama4 1o ¢usuke, 7-9 knace, K yueonukam A.B. [lepoimikuna u ip. «Pusnka. 7 kinacey, «Pusnka. 8 Kiaccey,

«®@u3zuka. 9 knacey, [lepoimkun A.B., 2010.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET
bu6mmoreka [IOK

https://m.edsoo.ru/  https://resh.edu.ru/subject/28/
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Jluct cornacoBaHus k gokymeHTy Ne 16 ot 08.09.2024
Wuuumatop cornacosanus: MycuHa .M. OQupektop
CornacoBanue nHnyumpoBaHo: 08.09.2024 22:12

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Mycuna .M. 08.09.2024 - 22:12
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