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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXEHUM U TpeOOBAHUU K pe3yibTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'oC 000, a Takxe c¢ yuétoM deaepanbHOW paboueil MporpaMMbl
BocnuTanus u Konnenmmu npenogaBanus yaeOHOro npeamera « Dusukay.

Copepxanue mporpaMMmbl MO (QHU3UKE HaIpaBlIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOM TI'PAaMOTHOCTH OOYYaIOIIMXCA M OPraHHU3aLUI0 H3YyYEHHUS
¢u3MKN Ha JEATENHHOCTHONW OCHOBE. B mporpamme mo ¢u3nke y4uTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METamlpeIMETHBIM pe3yibTaTaM oOydeHus, a
TaK)K€ MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[Iporpamma 10 (¢u3MKEe YCTaHABIMBAET pacCHpeleieHne y4eOHOro
Marepuana Mo roaaMm oOydeHus (IO KiaccaMm), Npeajaraet MNPUMEPHYIO
MOCIIEAOBATEILHOCTh HM3yYEHUS TEM, OCHOBaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COICP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCSl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbIO OKa3aHUS METOIUYECKOU
MOMOIIIHM YYUTEIIO B CO3/IaHUU padoUei MPOrpaMMBbI IO y4eOHOMY TIPEIMETY.

@du3uka ABIAETCS CHUCTEMOOOPA3YIOUIMM il  eCTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbBKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMUEH W
¢usnyeckoil reorpaduedi, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEIOCTaBIsET HauOoliee SICHbIE OO0pa3lbl MNPUMEHEHUS HAYIHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rIaBHBIX 3374 (PU3UYECKOr0o 00pa3oBaHUs B CTPYKTYpe 0OIIEero
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJrosiaracT OBJaJEHUE
CJIETYIOIUMHA KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIMUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSICHSATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH J@HHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JJIS MTOJIYYEeHUS BHIBOJIOB.

[enu wm3yueHuss (U3MKM HA ypOBHE OCHOBHOTO OOIlEro oOpa3oBaHUs
ompenenensl B KoHuenuu npenogaBanusi yueOHoro npeamera «Dusnka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit @enepauuu, peanu3yroumx
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnerun MunucrepctBa mnpocseiienus Poccuiickoit deneparnuu (MpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

eau nzyyenus Gu3uKu:

e TMpHOOpeTeHHEe MHTEepeca M CTPEMJICHHS OOYJaroIIMXCS K HaydHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYATbHBIX M TBOPUECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE TMO3HAHUS W
(dopMuUpOBaHHE WCCIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIUM
SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTara M3y4eHUs
OCHOB CTPOEHMsI MAaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



e (opmupoBaHHE MPEACTABICHUN O POIM (PU3MKU ISl PA3BUTUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymen
po(eCCUOHATTEHOMN JEeATeTLHOCTH, CBI3aHHOM C (DU3UKOM, MMOATOTOBKA
K JanbHeWeMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTkeHHne 3THX el MporpaMMbl 1Mo (pu3uke Ha ypOBHE OCHOBHOTO

oO1ero o0pa3oBaHus 00ECIIEYMBAETCS PEILICHUEM CIIEAYIOMINX 3a1aY:

e TMpHOOpeTEeHHWE 3HAHUH O JUCKPETHOM CTPOCHHHM BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPHUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

e TMpHOOpETEHHE YMEHUN OMHUCHIBATh U OOBSICHITH (PU3UUECKHE SBIICHUS
C MCTIOIb30BAaHUEM TOJYYCHHBIX 3HAHUIA;

e OCBOCHHE METOJOB pEIIECHUS MPOCTEHIINX pPacu€THBIX 3a7ad ¢
MCIIOJIb30BaHUEM duznyeckux Mojienei, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUW HAOMIOAATh TNPHUPOJHBIC SIBICHUS W BBINOJHATDH
OTIBITHI, JTAOOpATOPHBIE PAOOTHI U SKCTIEPUMEHTAIBHBIE HCCIEAOBAHNUS C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX IPUOOPOB;

e oOCBOEHHME TMpuEMOB paboTel ¢ wuHpopMamHMerl  (U3NYECKOro
COJIepKaHusl, BKIIOYas HMHPOPMAIMIO O COBPEMEHHBIX JOCTHIKCHHSIX
(Gu3MKH, aHATM3 ¥ KPUTUIECKOE OIICHUBAHUE WH()OPMAIINK;

e 3HAKOMCTBO cO cdepamMu MNpodEeCCHOHAIBHON  JIEATEIILHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH  TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.

Ha u3yuenue gusuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpaszoBaHus 0OTBOUTCS 238 "acoB: B 7 klacce — 68 yacoB (2 yaca B HEJIEIIO0), B
8 kimacce — 68 yacoB (2 yaca B Hepento), B 9 kiacce — 102 gaca (3 ugaca B
HEJIETIIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke mnepedeHs J1adopaTOpHBIX padboT
M ONBITOB HOCHUT PEKOMEHIATENbHBIM XapakTep, YYHUTENIb JeJaeT BBIOOP
MpoBeJeHUsT 1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
O0COOEHHOCTEM  00yYaroluXcsi, CIHCKa 3KCHEPUMEHTAIBbHBIX  3aJaHH,
npeJularaeéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3nen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupoje. SBneHus npuponasl. OU3nuecKue SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuMuuHbl. M3Mepenne ¢usznyeckux BennunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHBIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABMKEHHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIIOTE3,
oObsicHeHHue HaOmogaeMoro siBiieHus. OnucaHue (U3NYECKUX SIBICHUM C
TOMOIILIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuyecKkue, TEIUIOBbIE, 3JEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHHS.
2. ®usnueckue npuOOpPHI U MPOLEAYypa NPSIMbIX H3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie pabomol u onvimol.
OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne TemnepaTypbl NpyU MOMOIIU >KHUAKOCTHOIO TEPMOMETpPA U
JaTYMKaA TEMIIEPATYPHI.
6. IIpoBenenue ucciaeaoBaHMUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTD MONETA
iapyvKa, MYIIEHHONO0 TOPU30HTANIbHO, TE€M OOJblIe, 4YeM OoJiblie
BBICOTA ITyCKa.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OMbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBuxenue uactuil BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS YacTHUI] C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHUX) Tell. B3anMOCBSI3b MEXly CBOMCTBAMU BEILIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX UM HX ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.

1. Habmonenue OpoyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysum.

3. HaOnionenue  siBneHUM, OOBICHSIOIIMXCSA  NPUTSDKEHUEM WM

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psAIoB (C HCIOJIb30BAHUEM

doTorpaduii).

2. OnbIThI O HAOIIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

akrowbdE



Mexanuueckoe JBH)KE€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SIBnenue uHepUUH. 3aKOH MHEpUUU. B3anmmonelcTBHe Ten Kak MpUYHHA
M3MEHEHUSI CKOPOCTH [BMKEHHsI Tell. Macca Kak Mepa WHEpPTHOCTH Tea.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
00BbEMa BeIECTBA.

Cuia KaKk XapakTepucTrKa B3aumoencTBrs tei. Cuia ynpyrocta U 3aKoH
I'yka. MI3MepeHune cuibpl ¢ TOMOLIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUS U CHUJIa
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocCTs.
CrnoxxeHue CHJI, HalpaBJI€HHBIX MO OJHOW mpsAMOW. PaBHOAEHCTBYyIOIas CHJI.
Cuna Ttpenus. TpeHUE CKOJIBKEHHUS U TpPEHHE IMOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jlemoncmpayuu.

1. HalmroneHme MexaHMYECKOro IBMXKEHHUS Tella.

N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
HaGnronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHue CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamopubte pa60mbt U onvimol.
1. OmpeneyieHUE CKOPOCTH PABHOMEPHOTO JBIKEHUs (IIapuka B
KUAKOCTH, MOJIEIH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jajiee).
2. OnpezneneHue CpeaHEN CKOPOCTH CKOJIBKEHUSI OpycKa WIIM IIapuKa Io
HAaKJIOHHOW INIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTshKeHUs (aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIbI TPEHHS CKOJIbKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

HaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HUs raza oOT 00béma, Temmneparypsl. llepenaua
NaBJIEHUS TBEPIABIMM TEJIaMH, XUAKOCTSIMU U Tazamu. 3akoH Ilackans.
[THeBMaTHUEeCKUE MaIIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TIyOWHBI.
I'mapocratuueckuii mapanokc. CooOmiatomuecs: cocyabl. ['mapaBaudeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmocdepHoe naBieHue. [IpuurHbl CyecTBOBaHUS
BO3AylIHON 000s10uku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJEHUS. 3aBUCUMOCTb aTMOC(EpHOTro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus atMoc(hepHOro 1aBJICHHUS.

JlencTBue KUIKOCTM M Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBatomasi (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Teu.
Bosznyxomnasanue.

Jemoncmpayuu.

1. 3aBHUCHUMOCTbH JaBJICHUS T'a3a OT TEMIIEPATypPhI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoOCy/bl.

I'mppaBiueckuit mmpecc.

[IposiBneHue necTBUs aTMOCPEPHOTO TABICHUS.
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6. 3aBUCHMMOCTbH BBITAJIKHBAIOUICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTh
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBuE€ TIUIaBaHMS TeJ: IUIABAHWE WM IIOTPYXKEHUE TEl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HUccnegoBanue 3aBUCMMOCTH Beca Tella B BoJA€ OT 0OObEMa
MOTPYKEHHOU B KUIKOCTh YACTH TEJA.

2. OnpeneneHue BBITATIKUBAIONIEH CHIIBI, JEHUCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, AEMCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACChl Tena.

4. OnbITHI, JAEMOHCTPUPYIOLIKME 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOUIE Ha TEJNO B KUIKOCTH, OT OOBEMA MOTrpYyKEHHOU B
AKUJAKOCTh YACTH TE€JIA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIPENICIIEHUE €€ TPY30IOABEMHOCTH.

Paszpnes S. PaGora M MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTble MexaHW3MBI: pblyar, OJIOK, HAaKJIOHHAas IUJIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernueckas W NOTEHLHMAJbHAs 3SHEPIUS.
[IpeBpamieHre OAHOTO BHJA MEXAHWYECKOM OHHEPrUM B JPYrod. 3aKOH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpegnenenure padOThl CHJIbI TPEHUS NPU PABHOMEPHOM JBHKEHUU

TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBUi paBHOBECHUS pblyara.
3. Uzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. M3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKMHETHYECKOU TEOPUH.

Mogenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdHusie Tena. OObsiICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHMs BHYTPEHHEH JSHEpTHu:
Terionepeaaya M coBepuieHne  paboTHI. Bunel  Tenmonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasd TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIJIOBOE paBHOBecHe. YpaBHeHUE TeruioBoro OanaHca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJbHASA TEIUIOTA IJIABJICHHUS.



[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JABJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPaHUS.

[Tpunummner pabotsl TeroBbix asuratenei KIIJ[ temmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1.

akrown

12.
13.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6nronenune nuddysun.

Habmoienue siBjeHni cCMauiBaHUs U KaMMJUTSIPHBIX SIBICHHM.
Habmoienue TermmoBoro pacuimpeHust Tedl.

W3meHneHre naBieHus Ta3a nmpu N3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJTaKJICHUH.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bunae! Termonepenayn.

OxJtaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpeanue npu coBepiiieHH# pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmronenue kumneHus.

Habnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbITh 10 HAOJIIOJEHUIO TETJIOBOTO PACHIMPEHUS T'a30B, KUIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue JaBIeHUs BO3lyXa B OaJIOHE HITIPUIIA.

OnbIThI, T€MOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

[IpoBepka TrumoTe3bl JIMHEWHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKEe OT TeMIIepaTyphl.
HaOntonenne wm3MeHeHMs] BHYTPEHHEW DHEpruuM Tejia B pe3yjbTare
Terionepeaay U padboThl BHEITHUX CHJL.

Uccnenosanue siBjeHUs TEMJI00OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MpH
TEIJI000MEHE C HAarpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenrne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Ten. J[Ba poja sneKkTpuYecKux 3apsaoB. B3zanmMonercTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpuueckoe nose. Hanpssxk€HHOCTh amekTpuueckoro nons. [IpuHiun
CYTIEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenn »5ieKTpUyYecKuX 3apsaoB. OJIEMEHTapHbBIA 3IEKTPUYECKUN
3apsin. CtpoeHue aroma. [IpoBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTtouHuku MOCTOSSHHOTO TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuna ToOKa. DIJIEKTPHUUECKOE HANpPSLKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. YJEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma gns ywactka nenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DJIEKTPUYECKUE 1IeNM M NOTPEeOUTENd AIEKTPUUECKOM HSHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3anMoOAEHCTBME TOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnosie. MaraHuTHOe mojie 3eMJIM M €ro 3HAuY€Hue s KU3HU Ha
3emne. OnbIT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOro Toka. [Ipumenenne
3JIEKTPOMArHUTOB B TEXHUKE. JleCTBME MArHMTHOrO MOJISI HA MPOBOIAHUK C
TOKOM. DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKa. Hcnonws3oBanue
3JIEKTPOJIBUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHHE dSIEKTPOMArHUTHOW MHAYKOmMH. [IpaBuio
Jlenna. Onextporenepatop. CrnocoObl MONMY4YEHUS 3JIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DmeKTpu3auus Ted.

2. JIBa poma »NEKTPUYECKUX 3apsiOB M B3aUMOJCHCTBUE 3apsSKEHHBIX

TEI.

3. YCTpOWCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DJEKTpOCTaTUYECKasd MHIYKIIUS.

5. 3aKOH COXpPAaHEHUS JICKTPUUECKUX 3aPSAI0B.

6. IIpOBOJHMKYU U TUIIEKTPUKHU.

7. MopnennpoBaHHe CUIIOBBIX TUHUM AIEKTPUYECKOTO TOJIS.

8. MCTOYHMKHM IOCTOSIHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUAN TOK B )KUIKOCTH.

11. I"'a30BbIii pa3ps.

12. I3MepeHune CUilbl TOKa aMIIEPMETPOM.

13. I3MepeHune 3IeKTPUIECKOr0 HANPSIKEHNUS BOJTbTMETPOM.

14. PeocTar 1 Mara3uH CONPOTUBJICHUM.

15. B3auMoAEHCTBHUE TTIOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHUE HEBO3MOXXHOCTH Pa3ACICHUs TTOJTOCOB MarHUTA.

17. MonenupoBaHU€ MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

18. OnbIT IpcTena.

19. MarHuTHoO€e moJjie TOKa. JJIEKTPOMArHuT.

20. /lericTBME MarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.

21. DJIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

22. McciienoBaHue SIBJICHUS SJICKTPOMArHUTHOM MHIYKIIMH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTh HAMNpPaBJICHUS MHAYKIIMOHHOIO TOKAa OT YCJIOBHUM €ro

BO3HUKHOBEHHUS.
25. DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.



1. OmpITeI O HAOMIOAEHUIO JJICKTPU3AUUA TN HWHAYKIWEH W TpHU
COTIPUKOCHOBCHHH.

2. HccrmemoBanue AEHCTBUS DICKTPUYECKOTO TOJISI HA TPOBOAHUKUA U

JTUDJICKTPUKH.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepenre u peryanpoBaHie CHIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKESHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEpe3 PE3UCTOpP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAJA TOTMEPEYHOTO
CEUCHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOKCHHUS HANPSDKCHWH TMPU TOCIICIOBATEIIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JjIsi CHJIBI TOKAa MPH MapaUIeIbHOM COCIWHECHUU

o 0k w

PE3UCTOPOB.

10. OmpenienieHre  pabOTHI  AJIEKTPUYECKOTO TOKA, MIYIIETO depes3
pe3ucTop.

11. OnpenieicHHe MOIIHOCTH JJICKTPUYSCKOTO TOKAa, BBIICISCMOW Ha
pe3ucTope.

12. MccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, UAYLIErO Y€PE3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenune KII/[ HarpeBarens.

14. MccnenoBanue MarHUTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MArHUTOB.

15. U3yyeHne MarHMTHOrO TIOJI1 TIOCTOSIHHBIX MAarHUTOB TMPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MUccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. OOBITBL, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIbl B3aUMOJEHCTBUS
KaTyIIKM ¢ TOKOM M MarHuTa OT CWJbl TOKa M HANpPABJIEHUS TOKAa B
KaTyILKE.

18. M3y4yeHue neiCcTBUS MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/I asekTpoaBUraTenbHOM yCTAHOBKH.

21. OnbITBI MO MCCHEAOBAHUIO SIBJIEHUSA JJIEKTPOMAarHUTHOM WHIYKLHH:
HCCIIEIOBAHNE M3MEHEHUM 3HAYEHWsI U HAIPABICHUS UHIAYKIHOHHOIO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe nBukeHue. MarepuanpHasg Touka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHOoe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOMHEHOe nBHkeHne. CBOOOIHOE
nagenue. OnbITsl [ anues.

PaBHOMepHOE JIBUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsbi 3akoH Herotona. Bropon 3akoH Hrerorona. Tperuin 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUSI CKOJIbKECHUS,
CUJIA TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpeHHE CBOOOIHOTO
nangenus. JIBmwxenue maHet Bokpyr CoisHua. Ilepas kocMuueckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHMS UMITYyJIbCa. PeakTUBHOE NBUKEHHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKEeCTH, yNpPYyrocTH,
TpeHus. CBA3b dHEpPruM U padboThl. [loTeHIManbHAs 3HEPrUs Tena, NOJHATOTO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIManbHAss DSHEPrus CKATOW TPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YHEPTUH. 3AKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu.

1. HabmroneHme MexaHMYECKOro JABMXKEHMS Tella OTHOCHTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHUME NyTE€ld W TPACKTOPHUM ABMIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHHS PSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBJICHUH, MNPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEJIbHO KaOMHETa (PU3HUKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U ICMCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaua nmnysbca npyu B3aMMOJEUCTBUN TEIL.

11. [IpeoOpa3zoBaHus SHEPTrUU IPHU B3aUMOICHCTBUU TEN.

12. CoXxpaHEHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aMMOJICHCTBUH.

13. CoxpaHeHue UMIYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14. HaGmtoneHue peakTMBHOTO JIBUYKEHUS.

15. CoxpaHeHUE MEXAHUYECKOW SHEPTUH MPU CBOOOTHOM MaJCHHH.

16. CoXxpaHEHUE MEXAaHWYECKOW DJHEPrMy IIpU JABWKEHHM TeElla IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoHcTpyupoBaHue TpakTa JJjisl pa3srOHA U JaJbHEWUIIET0 PABHOMEPHOTO
JBYKEHUS IAPUKA WIH TEJIEHKKU.

2. OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WU JIBHXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tejla NMPU PABHOYCKOPEHHOM JIBMOKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH YT OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciyd MPU PABHOYCKOPEHHOM JBMXEHHH 0e€3
HaYaJbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
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6. MccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI
HOPMAJIBHOTO JJaBJICHUS.
7. Ompenenenne ko3 duiieHTa TPEHUS CKOIBKCHHUSL.
Omnpenenenne KECTKOCTU IPYKUHBI.
9. Omnpenenenne padOTbl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
T€Ja M0 TOPU30HTAILHON MOBEPXHOCTH.
10. OnpenenieHre  pabOTBI CWJIBI YOPYTOCTH TpHU TOIBEME Tpy3a C
HCIIOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHune 3aKk0Ha COXpPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebatenbnoe paBmxkenue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJ, 4YacTOTa, aMIUINTyJa. MareMaTU4ecKuii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienrie 3HEPrUn Mpu KoJieOaTeIbHOM JIBUXKEHUU.

3aryxatomue  kosieOaHus.  BpiHyxkaeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckne BoOJIHbI. (CBOWCTBA MEXAaHWYECKHUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4decKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa M BbIcOTa ToOHA. OTpaxeHue 3Byka. MHppas3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenwe xoneOaHUM TEN IO AECUCTBHUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXACHHBIX KOJIEOaHHUM U pe30HaHCa.
PacnipocTpaneHnne npoioiabHbIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHI PE30OHAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpegeneHre YacTOThl M MEpUOAA KOJIEOAHMH MaTeMaTUYeCKOro
MasiITHUKA.
2. OmpeneneHue 4acTOThl M IEPHOa KOIeOaHUl MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJICOaHHWI IMOJBEIICHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.
4. WccnenoBaHWe 3aBUCMMOCTU MepHoJia KOJIEOAHUM  MPYKHUHHOTO
MasgTHHKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH MEpHOJIa KoJeOaHUil Tpy3a, MOABEIIEHHOTO
K HUTH, OT Macchl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb TMepHojia KoyieOaHuit
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3Mepenue yckopeHusi CBOOOAHOIO MaICHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  ODJEKTPOMarHuTHble BOJHBI.  CBONCTBa
ANEKTPOMArHuTHEIX BoJIH. [Ilkanma snekrpomarHuTHBIX BOJMH. Mcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoOiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padbomuel u onvimol.
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1. W3yuyeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHIIEHOTO

tenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBerta.  [IpsMonuHenHoe
pactipoctpaHenue cBeta. 3atMenuss Connua u JlyHel. OTpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeta. llosiHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcmosib30BaHME IIOJIHOIO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myuedt B Jsmn3e. OnTHdeckas cucTema Qoroarnmnapara,
MUKpPOCKOIIa U Teyeckoma. ['J1a3 Kak onTudeckas cuctema. bin3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnektp. OnbiTel HbetoToHa. CroxeHue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

1. IlpssmonuHENHOE paCIPOCTPAHEHUE CBETA.

2. OtpaxeHue cBera.

3. IlonyuyeHnune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M  BBIIYKIOM
3epKaiax.

[Ipenomnenue cpera.

OnrTryeckui CBETOBO.

Xon nyyei B coOuparoleil JImH3e.

XoJ1 Tydel B pacCEUBAIOIIECH JIMH3E.

[TonyyeHnue n300pakeHUi ¢ MOMOILBIO JINH3.

. Ilpunuun geictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOMA.

10. Monens riaza.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. [Tonyuyenue 6eoro cBera Mpu CI0KEHUHU CBETA Pa3HbIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUsSI CBETOBOTO Jy4ya OT YIJia

MaJCHUs.

2. M3ydeHue xapakTEpUCTHK M300PAKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOTO Jiyya OT

yrila NaJeHusl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

4. llomyueHnue n300pakeHH ¢ MOMOIbIO COOUPAIOLLEH JTHH3BI.

5. Omnpenenenve (OKYCHOTO  pacCTOSSHUSL M ONTUYECKOW  CHJIBI

coOuparomiei JTMH3HI.

6. OMbITHI MO Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OmnbITHI 0 BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.

OmneiTel Pezepdopaa u mianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u noriolieHre ceeta atoMoM. KBaHTtbl. JIMHeuaTbie CEKTPHI.

PamnoaktuBHOCTh. Aubda, Oeta- U ramma-uziaydenus. CrpoeHue
aToMHOro  sxapa. HyknonHas  mMojenb  aroMHOro  siapa.  M3oTormsbl.
PaanoaxtusHble npespaienus. [lepuon nosypacnana aTOMHBIX s€ED.

SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsIOBOIO U MAacCOBOTO YMCET.
DOHeprusi cBsizM aTOMHBIX Anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku suepruu ConHIa v 3BE3I.

SnepHas sHepretuka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpraHU3MBl.
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Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTtp BoJOpO/Ia.

Ha6nronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanus n3znydeHrs NpupoIHbIX MUHEPAJIOB U MIPOIYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HabmroeHue CIUTOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE 3HEPIHMM YACTHULIBI IO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMATH3allMKM W O00O0OIIEHWS MPEAMETHOTO COJEpKaHUS W OIbITa
NEeATEAbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCErO Kypca (PU3MKH, a TaKxKe
JUISl TIOATOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydeHHH IAHHOTO MOJYJIS PEATU3YIOTCA U CHCTEMaTH3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCA JIOCTUKEHUE
MPEAMETHBIX W METANpEeIMETHBIX I[UIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMHpYyETCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJ/IOB
MCCJIEIOBAHMS SIBJICHUN MPUPOJIbI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBICHITh
(u3nuecKue sBJICHUA, PUMEHSS NOJyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHuMNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasiena
peanu3yeTcs 3a CUET TOro, 4To 00y4aroUIUECs BBIMOIHSIIOT 3aaHUs, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHbIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHSTH
(du3nuecKue IBJICHUS B OKPY KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;

MCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBJICHUH, B
TOM YHCIIE AJI IPOBEPKHU TUIIOTE3 U MOITYYEHUSI TEOPETUUECKUX BBIBOIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJee Ba)XKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3JIMYHBIX
HMCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILLEHUS M COXPAHEHUS BCEX
M3BECTHBIX BUJIOB YHEPTUU.

ook wbdE



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HAIpPAaBIIEHO HA JOCTWKEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3yueHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanmsi y oOydaromerocss OyayT CchOPMHPOBAHBI  CICAYIOIIHEC
JUYHOCTHBIE PE3yJbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKU;

- OCO3HaHUE BAXKHOCTU MOPAJIbHO-dTUYECKUX MPUHIUIOB B ACATEILHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

- OCO3HAaHHME ILEHHOCTH (PU3NYECKON HAayKH Kak MOIIHOTO HHCTPYMEHTa
MO3HAHWS  MHUpA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIECIOBATEIIbCKON
JeATEIIbHOCTH;

5) ¢opvmupoBaHuss KyJbLTYpPbl 3I0POBbSI MU 3MOLHUOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHME IIEHHOCTH O0e30macHoro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJCHUS Ha
TPAHCIOPTE, HAa JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTH HaBBbIKAa pedIeKCUM, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pEUICHUM TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3allk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAIpaBJIC€HHOCTH, TPEOYIOMIMX B TOM YHUCIE U (PU3UUECKUX
3HAHMU;

- HHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPodeCcChid, CBA3aHHBIX ¢ (PUBUKOM;
7) 3KOJIOTUYECKOT0 BOCITMTAHUSA:

- OpHEHTAllMs Ha MPUMEHEeHHE (PU3NUYECKUX 3HAHWUU ISl pelieHus 3a/1ad B
00JlacTU OKpY’Karollled cpeibl, TJIaHUPOBAHUS IMOCTYIKOB M OIIEHKH MX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

- OCO3HaHUE II00AJLHOTO XapaKTepa dKOJOTHYECKUX MPoOeM U MyTel ux
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U NMPUPOTHOI
cpeabl:



- HOTpGGHOCTB BO BSaHMOHeﬁCTBHH IIPU BBIIIOJIHCHUHA I/ICCHeI[OBaHI/Iﬁ )51
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HarpaBJICHHOCTH, OTKPBITOCTH OIIBITY W 3HAHHAM

APYTHX,

e - TIOBBIIICHUWE YPOBHS CBOE€W KOMIIETEHTHOCTHM YEpe3 IPAKTUYECKYIO
NEATENIbHOCTD;

e - TOTpeOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMyIMpOBaTh WJCHU, TOHSATHSA, THUIOTE3bI O (PU3UUECKHX OOBEKTAX W
ABJICHUSIX;

e - OCO3HaHME J€PUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

e - TUIAHUPOBAHWE CBOETO PAa3BUTHS B NPUOOPETECHHH HOBBIX (DHU3HMUECKHUX
3HAHWM;

e - CTPEMJICHHE AaHAIM3UPOBATh U BBIIBIATH B3aWMOCBS3U TPUPO/IBI,
OoOILIECTBa M HKOHOMHMKH, B TOM YHUCJE C HCIOJb30BAHUEM (PU3HUECKUX
3HAHW;

e - OLEHKA CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX [NI00AIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprate ocBoeHHs mporpamMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHE MO03HABATEJbHBIC
YHHUBEpCadbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAHABJIUBAThH CYIIECCTBEHHBIN MpHU3HAK KJacCU(pUKAIMU, OCHOBAHUS
JU1s1 0000IIIEHUS U CpaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3nUecKuM
SIBIICHUSIM,

e BBISBIATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUU (DU3NUECKUX
SBJICHUW W TPOIECCOB, JieJIaTh BBIBOABI C  HCIOJIH30BAaHHEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBSA35X (PU3NUYECKUX BEITUMYMH;

e CaMOCTOSITENIBHO BBIOMPATH CIOCOO pelieHus: y4eOHOU (HhU3MUecKoit
3a71auM (CpaBHEHHUE HECKOJIbKUX BApUAHTOB PEIICHUs, BLIOOp Haubosee
MOAXOSIIET0 C Y4ETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciaenoBarejabCcKHe JeHCTBUA.

e HCIOJIb30BaTh BOMPOCHI KaK  HCCIENOBATCIIbCKUA  HWHCTPYMEHT
ITO3HAHMS,

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY TIUIAaHY  OIIBIT,
HECJIOXKHBIM (U3UUECKUI HKCIEPUMEHT, HEOOJIbIIOE MCCIEI0BaHNe
(bU3UYECKOro SIBJICHNUS,

e OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHMS WU DKCTICPUMEHTA;



CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM NpoBEAEHHOTO HAOIIOICHHS, ONIBITA, UCCIEAOBAHNUS;
MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKXKE€ BBIABUTATh MPEAMNOJOKEHUS 00 HUX pPa3BUTHU B
HOBBIX YCJIOBHUSIX M KOHTEKCTaxX.

Pabora c nuupopmanueii:

MPUMEHSTh Pa3IMYHbIC METOBI, HHCTPYMEHTBI U 3aIPOCHI TIPH ITOUCKE
1 oTOOpe MHGOPMAITUHU WIIA JaHHBIX ¢ YIETOM MPEUI0KCHHON YIeOHOMH
busnueckoii 3a/1a4u;

aHAITN3UPOBATH, CHUCTEMaTH3HPOBATH U UHTEPIIPETHPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHSI,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMy MpeacTaBICHUS
nHGOPMAllMd M WLIIOCTPUPOBATh pelIacMble 3aJaud  HECJIOKHBIMU
CXEMaMH, JHarpaMMaMH, HHOU IpadUKON U MX KOMOMHAIIUSMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIEC yqeﬁﬂble Ilei/‘ICTBHH:

B X07€ 00CyX/IeHHs y4eOHOTr0 MaTepuania, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM
TEMbl M BBICKA3bIBaTh WJEH, HALEJICHHBIE Ha pEIICHUE 3aJayd U
nojiep kaHue 0JaroxenaTeIbHOCTH OOLIEHUS;

COMNOCTAaBISATh CBOU CYXIECHHSI C CYXIACHUSMU JPYIMX YYAaCTHUKOB
auanora, oOOHapy»KUBaTh Pa3audue U CXOJICTBO MO3ULINNA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJCTABIATh PE3YJbTATHl BBIITOJIHEHHOTO (PU3NYECKOTO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M  HUCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAaHAHOW M
WHJUBUyaJIbHOM paOOThl MPU PEIIEHUH KOHKPETHON (Qu3nuecKon
poOJIEMBI;

NPUHUMATh LEJd COBMECTHOM JAESITENbHOCTH, OpPraHU30BHIBATH
NEUCTBUA 1O €€ JOCTHKEHHUIO: PACHpPEeNeNsaTh poJid, OOCYXKIaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBINIOJIHSATH CBOK 4YacTh PaOOThI, JOCTUTas KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpPABJICHHUIO U KOOPAUHUPYS CBOMU ACHCTBUSA C IPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KaYy€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh  MPOOJIEMbl B JKM3HEHHBIX M  YYE€OHBIX CHUTYalHUsX,
TpeOyIOLUX AJisl pelieHns] PU3NYECKUX 3HAHUIA;

OpUEHTHUPOBAThCS B PA3JIMYHBIX MOAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYaAJIbHOE, IPUHITHE PEIICHUs B TPYINE, MPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelieHus: (hpu3ndeckoi 3amaadu
WIM IUIAHA HCCIENOBaHUS C YYETOM HMEKOIIMXCA pECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh Ipeajiaraembie
BAPUAHTHI PELICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh aJEKBATHYIO OLEHKY CHUTyalluM M MpejiaraTe IUIaH €€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHMKEHUS) pEe3yJbTaToOB
JesITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B I€ITEILHOCTD (B TOM YHCIIE€ B XOJ BBIIIOJHEHUS
(¢U3NYECKOr0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTb C€e0s Ha MECTO JpYroro 4ejJoBeKa B XOJE CIopa WIN
JUCKYCCUM Ha HAy4YyHYI0 TEMYy, I[OHMMAaTh MOTHBBI, HAMEpPEHHUA U
JIOTUKY JIpyToro;

MIPU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKICHUSAX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHATHUSA: (U3MYECKHE W XUMUYECKUE SIBJICHUA,
HaOII0ICHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHMSI BelecTBa (TBEPIOE,
KUAKOE, Tra3000pa3HOE), MEXAaHUYECKOE JBW)XEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJIUHEHHOE), TPACKTOpHUsS, PABHOJEHCTBYIOLIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyaTth sBiAeHUS (aud@ys3us, TEMIOBOE [BHXKEHHE YacCTHI]
BEILIECTBA, PABHOMEPHOE [IB)KEHHE, HEPAaBHOMEPHOE JBH)KCHHUE,
WHEPIUsA, B3aUMOACHUCTBHE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEeIUIEHHOM OChblO BpalleHus, IepeAada JaBJICHHUS TBEPIAbIMU
TeIaMH, >KUIKOCTSIMH W Ta3aMu, atMoc(epHOe AaBJICHHE, IIaBaHUE
T€l, NPEBPAILICHUS] MEXaHWYECKOHM SHEpPruv) MO ONHUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHA B
OKpYXalollleM MHUpPE, B TOM 4HucCle (U3UUYECKUE SBJICHHUS B MPUPOJE:
MPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjeHUS Ha KMBOW OpraHu3M, IUIaBaHUE pbIO, pblyaru
B TeJ€ YeJOBEKa, NMPH 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHN) (PU3MUECKUX
SBJICHU;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3WYECKHUE SIBICHUA,
UCTIONB3Yysd (PU3MYECKUEe BEIUYUHBI (Macca, O0O0BEM, TIIJIOTHOCTh
BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA YIPYTOCTH,
CUJa TSKECTU, BeC Tella, CWia TPEeHHs, JaBjieHue (TBEPIOro Teina,
AKUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIAa, MEXaHW4YecKas paboTa,
MOIITHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA()(PHUIMEHT TIOJIE3HOTO
NENUCTBUA MEXaHU3MOB, KUHETUYECKAsl M IOTEHIIMAJIbHASI DHEPTHS ), TPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI MCHOJIb3YEMBIX
BEJIUYMH, HX OO0O3HAYEHUS M E€IUHUIBI (PU3NYECKUX BEIUYMH,



HAXOAUTh (DOPMYIIBI, CBSI3bIBAIONINE JAaHHYIO (DU3HUECKYIO BEIHUUHY C
APYTUMU BEIUYMHAMH, CTPOUTH TpapUKU H3yYEHHBIX 3aBUCUMOCTEH
(bU3HYECKNX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBICHUS WU TPOIIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHUS CWil (BIOJb OJHOW MPSAMOI), 3aKOH
I'yka, 3akoH Ilackais, 3akoH ApxuMmesa, MpaBUJIO PABHOBECHS pblyara
(Oboka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXPaHCHHUS
MEXaHUYECKOM PHEPTruu, IPHU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSICHATH (PU3MUECKHE SIBICHUS, MPOLECChl M CBOMCTBA TEl, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapaKkTepa: BBIIBIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
00bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOPOM Ha 1—2 HM3y4EeHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUH, (PU3NYECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

peuats pacy€THble 3aAauu B 1—2 NEUCTBUS, HUCMOJIB3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (PU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIOBHSI 3aJa4d  3allMChIBaTh KPATKOE YCIOBHE, MOACTaBIATh
(u3nueckre BeIWYUHBI B (OPMYJbI U MPOBOJIUTH PACUYETHI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PELICHUs 3aJad, OLCHUBAThH
PEATUCTUYHOCTD NOJy4eHHON (PU3NYECKON BEITMYNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH IMOMOIIH
(U3MYECKMX METOJI0OB, B OINHWCAHUM HCCIIEOBAaHUSA  BBIJEIAThH
MPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuyaTh 51
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOJAUTh OMIMOKHU B XOJI€
OMbITA, JEJIaTh BBIBOJBI IO €r0 pe3yJIbTaTaM;

MPOBOJUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUN WU
dbu3uYeckux  CBOMCTB  Te: dbopmynupoBaTh  MPOBEPsiEMbIC
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  IPEMJIOKEHHOIO
000py0BaHus, 3alUCHIBATh XO/I ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX H
M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB C Y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OAHOU (PU3UUECKON BETUUHHBI
OT APYTOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABMXKYILIErOCs Tejda OT BPEMEHM IBUKEHUS TeJsa, CHJIbI
TPEHUs CKOJILKEHHS OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEMN
Tel W HE3aBUCHUMOCTHU CWJbl TPEHUSI OT IJIOIIATU CONMPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BBITATKUBAIOLIEH CUJIbI
0T 00BEéMa MOTPYKEHHOM YACTH Tela M OT TUIOTHOCTH >KUJKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIyOWMHBI, Ha KOTOPYIO
IIOIPYKEHO TEJ0, YCIOBUN IUIABAHUSA TEJI, YCIOBUN PaBHOBECUS pblyara
u OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIEIOBAHUSA,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEeAJIOKEHHOMY  IUJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA KUIKOCTU M TBEPAOrO TeNa, CUila TPEHUS CKOJIbKEHUS,
NABJICHHE BO3[lyXa, BBITAIKMBAIOIIAs CWJIA, JIEUCTBYIOIIAs Ha
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NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJIE3HOTO JACUCTBUSA
MPOCTBIX MEXAaHW3MOB), CJEAys MPEAJOKEHHOW WHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANBHYIO YCTAHOBKY U
BBIUHCIISITh 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOnroaTh TMpaBWia TEXHUKH O€30MacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCYIbl, ODAPOMETD,
phIYar, NOJIBWKHBIN U HEMOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHUS (B TOM YHCIE:
MNOJNUINITHUKH, YCTPOWCTBO BOJOMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), HUCHOJIb3YS
3HaHWA O CBOMCTBaX (U3MUYECKUX SIBICHUA U HEOOXOIUMBIC
¢u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl  (HaXoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HMCIONb30BaHMUs (PU3MUECKUX 3HAHWHA B MOBCEIHEBHOU
KU3HU U1l 0OecrneueHnst 0€30MaCHOCTH MPU OO0pallleHnH ¢ IpudopaMu
¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHSI 3JTOPOBBSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO ITOBEJEHUS B OKPYKAIOIIEH CPEE;
OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HHpopmanuun B HWHTEepHETE B
COOTBETCTBHUM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTéM CpaBHEHHUS pPa3IMYHBIX HMCTOYHHUKOB
BBICTIATh WHGOpPMAIMIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBON WU
MOET OBbITh HETOCTOBEPHOM;

WCIIONIb30BaTh TMPHU  BHINIOJHEHUH  y4eOHBIX  3aJaHUil  HAy4YHO-
MOMYJSIPHYIO  JTUTEpaTypy (PU3UUECKOro COAep)KaHus, CIPaBOYHBIC
MaTepuanbl, pecypchl cetdu VIHTepHeT, BlIageTh OpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOpMAMKM U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC M YCTHBIE COOOIICHUS
HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMK PU3NIECKOTO COACPKAHUS, B
TOM 4HCII€ MyOJIMYHO JenaThb KpaTKUE COOOIIEHHS O pe3ysbTaTax
MPOEKTOB WJM YYEOHBIX HWCCIENOBAaHUM, TPU OTOM TPaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3UKH,
COTIPOBOXAATH BHICTYIUUICHHE MTPE3CHTAIINEH;

NP BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M WCCIENOBAHUI pacrlpeieniTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMH 33Ja4aMH,
CIIETUTh 32 BBHIMOJTHCHHEM IIJIaHA JEHCTBHUI, aJeKBaTHO OILIEHWBATH
COOCTBEHHBI BKJIQJ, B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAFOIIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOIB30BAaTh IOHATHA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE
IBU)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHsI BEILECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACBIIIEHHBIM U HEHACHIIICHHBIN
nap, BJIAKHOCTb BO3[yXa, TeMIEpaTypa, BHYTPECHHSs DJHEPIusd,
TEIUIOBOM  JBUIaTelb, DJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
JJIEKTPUYECKOE TM0JIe, IPOBOJHUKHA U IUBJIEKTPUKH, IIOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;



pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CHKaTHE, TeIUIONepeiaya,
TEIJIOBOE  PABHOBECHE, CMAuMBaHUE, KaNWUIAPHbBIE  SBIICHMS,
HCIIapeHue, KOHJIEHCAlUs, IJIaBJIEHUE, KpUCTaJUIA3a1us
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKUUS, U3TyYEHHUE), dJIEKTPU3ALIMS TE, B3aUMOICHCTBUE 3apsI0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, D3JEKTPOMAarHUTHAasT HHAYKUWA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOICTB M HA OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpY>KalollleM MHpE, B TOM 4YHcle (U3HMUECKHE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE M KalWUISIPHBIE SIBIICHUS B MPUPOJE,
KpUcTaulbl B mpupoje, uziaydeHue CoiiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUUYECTBO IKHUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpeid TMOoJIIoCOB, POJib
MarHuTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIECHUA,
UCIIONB3ysl  (U3MYECKUE BEJIWYUHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEIJIOEMKOCTh BEIECTBA,
yJelIbHAsl TEIJIOTa IUIABJICHMS, YJAENbHAs TEIJIoTa MapooOpa3oBaHUS,
yAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(QUIHMEHT MOJIE3HOTO
NEUCTBUA TEIJIOBOM MAIIMHBI, OTHOCUTEJbHAS BJIAXHOCTh BO3/1yXa,
ANEKTPUYECKUN 3apsll, CuUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEILIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOIO TOKA), MPU ONMUCAHUH NPABUIBHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTOIb3YEMBIX BEIMYMH, 0003HAYEHUS
Y eIMHULBI (PU3NYECKUX BEIUYHUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U IPOLECCHI,
HCIIOJIb3Ys] OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH
CTPOEHHSA  BEIECTBA, NPHUHLIMI  CyNepHo3uiuu  mnojedl  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsna, 3akoH Oma st
ydacTka 1enu, 3akoH J[xoyns—JIeHua, 3aKkoH COXpaHeHUs SJHEPTUH, NpU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBIBATh €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyallud  NPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh PUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BbsICHEHUE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3a7ayu B 2—3 ACHCTBUS, HUCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3aJla4Ml 3alKChIBATh KPATKOE YCIOBHE, BBISBJISATH HEJOCTATOK
JAHHBIX [JIsl PElIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI M  (HOPMYJIbL,
HeoOXonuMble ISl €€ pelieHusi, IPOBOJUTH PAcu€Tbl U CPAaBHUBATH



MOJIyYeHHOE 3HaueHue (U3MYECKOM BEIMYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAaHMUs, BbIICIATh
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI;

OPOBOAMUTH OMBITHl [0 HAOMIONEHUIO (PU3WYECKUX SBICHUNA WU
¢u3znyeckux CBOMCTB Ted (KamWJUIApHBIE SIBICHHS, 3aBHCHUMOCTH
JaBJICHUS BO3/yXa OT €ro oobéMa, TeMmepaTypbl, CKOPOCTH Ipoliecca
OCTBIBAHMSI M HArpeBaHUs NpPU MU3IYyYEHWH OT LBETa H3Iy4arollen
(moryomiaroieid) MOBEPXHOCTH, CKOPOCTh MCIAPEHUs] BOJABI OT
TEMIIEPaTypbl KUAKOCTH M IUION[aJH €€ MOBEPXHOCTH, SJIEKTPU3ALIHS
T€I W B3aUMOJECHCTBUE DJJIEKTPUUYECKUX 3apsaoB, B3aUMOJCHCTBUE
MTOCTOSIHHBIX MAarHWTOB, BU3yaJIN3allisl MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, ACHCTBUS MArHUTHOTO TMOJSl HA IPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS] TOCTOSHHOIO
ToKa): (OpMYJIHUpPOBaTh MPOBEPSEMbIE MPEANOJIOXKEHUA, COOUpPaTh
YCTAaHOBKY W3 MPEMJIOKEHHOTO0 000pYJOBaHUS, ONUCHIBATh XOJ OIbITa
1 (hOpMyYIUPOBaTh BHIBOJIBI;

BBIIIOJIHATH ~ MPSIMBIE  HM3MEPEHUs TEeMIEpaTypbl, OTHOCHTEIbHOMN
BJIQKHOCTH BO3/lyXa, CWJIbl TOKA, HAIpPSKEHUS C HCIOIb30BaHUEM
aHAJIOrOBBIX MPHUOOPOB U JATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4éToM  3aJaHHOM  abCONIOTHOM
MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3NUECKOI BETMUMHBI
OT JpYrol € HCIOIB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
COMNPOTHUBJICHUSI NMPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJAH MONEPEUYHOIO
CEYEHHUS] U YJIETbHOTO COINPOTHUBIICHHS BEILECTBA MPOBOJHUKA, CHUJIbI
TOKa, WAYILIEro 4Yepe3 MPOBOJHUK, OT HAMpsDKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TMOCIEAOBATENIbHOIO M MapajlIeNbHOTO COEIMHEHHM
MIPOBOJIHUKOB): TJIAHUPOBATh HMCCJEIOBAHHE, COOMPATH YCTAHOBKY W
BBINIOJIHATh U3MEPEHUS, CIEysl IPEIJI0KEHHOMY IUIaHy, (PMKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE€ TaOJIHIl U TPauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIWYUH (yIerabHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, padoTa H
MOIIIHOCTb AJIEKTPUUECKOTO TOKA): TJIAaHUPOBATHh M3MEPEHHUsI, COOMPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIHH,
Y BBIUUCIISATH 3HAUEHHUE BEJINYUHBI,

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTepHU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIepMETD,
BOJIbTMETP, CUETUMK FJIEKTPUUECKON DHEPrUH, IJIEKTPOOCBETUTEIbHbBIC
npuodopkI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
NOCTOSIHHOTO TOKa), MCIOJb3ysl 3HAHMS O CBOMCTBaxX (PU3MYECKUX
SABJICHUM U HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIbHBIE
npuOOpel MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (5KMJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CrOpaHusi, SIEKTPOCKOI, PEOCTAT), COCTABIISITh CXEMbI AJIEKTPUUECKUX
Lerne ¢ MOCHeAOBaTEIbHBIM W MApAJUICIBHBIM  COEAUHEHUEM
AIIEMEHTOB,  pa3juuas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

MPUBOANTh TpHUMEPHl  (HAXOauTh HWH(POpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO MCIOJB30BaHUS (PM3NUECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HH 1Sl 00ecTieueHnsT 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOpaMu
1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHCHHS 3I0POBBS U COOJIOCHUS
HOPM DKOJOTUYECKOT0 MOBEJICHUS B OKPYKAIOILIEH CpEIE;
OCYIIECTBJIATh TMOUCK WH(pOpManuu (U3NIECKOTO COACPKAHUS B
NHtepHeTe, HA OCHOBE HMMEIOMIMXCS 3HAHUN M NYyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX HCTOYHUKOB BBIJETATH HH(OpMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;
WCIONB30BaTh TPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUl  HAy4dHO-
MONYJISIPHYIO JINTEPATYPy (PU3UYECKOTO COJEpKaHUs, CIPABOYHbIC
Marepuasibl, pecypcbl cetu  HMHTepHeT, BiageTh NpUEMaMH
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3zoBanus WHGOPMAIMU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MHUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHUS,
0000mass UHPOPMAIUMI0O U3 HECKOJBKUX HCTOYHUKOB (HU3UUECKOTO
COJICp’KaHMsl, B TOM UHCIE MYyOJIUYHO MPEJCTABISITh PE3yJIbTaThl
MPOEKTHOW WJIM MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH, TIPH HTOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATUWHBIN anmapar Kypca
(bU3UKH, COMPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUECH;

MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HUCCIAEAOBAHUM (PUBHMUECKUX
MPOIIECCOB pacIpeesaTh 00s3aHHOCTH B TPYIINE B COOTBETCTBUM C
MOCTaBJICHHBIMM 3a/1a4aMU, CJICIUTh 3a BHIMIOJIHEHUEM IJIaHa JEeHCTBUI
U KOPPEKTUPOBaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B
NeSATEeIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTHUBHOE
B3aUMO/ICHCTBUE, TTPOSIBIISIE TOTOBHOCTH pa3peniatb KOHQIUKTHI.

KOHIy 0oOyueHHs B 9 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

UCIIONIb30BaTh TOHATHS: CHCTEMa OTcu€ra, MaTepuajibHas TOuKa,
TpaeKTopusl, OTHOCHUTEIBHOCTD MEXaHUYECKOTr0 JIBUKEHUS,
nedopmanus (ynpyras, miacTuieckas), TpeHHUe, IIEHTPOCTPEMUTETHLHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPJIOTO Tella, paBHOBECHE,
MeXaHU4eckue KoieOaHHusl U BOJHBI, 3BYK, MH(PaA3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
norjoileHus, anbda, O0era- U ramMma-u3IydeHUsi, U30TOINBI, sAepHas
SHEPreTHKa;

pasnuyaTh SIBJIEHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  Tel, paBHOMEPHOE  JABWKEHHUE 1O  OKPYKHOCTH,
B3aMMOJICUCTBHE  TEJ, PEAKTUBHOE [BIKEHUE, KOJieOaTeIbHOE
NBIDKCHUE (3aTyXalwlue W BBIHYXKJICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXeHHUE  3ByKa,  MNPSMOJIMHEHHOE
pacnpocTpaHEHUe, OTpPaXKEHUE U NPEJOMJICHHE CBETa, I[OJHOE
BHYTPEHHEE OTpPa)KEHUE CBETA, pa3jiokeHHe OeNoro cBeTa B CHEKTP U



CJIIOKEHUE CHEKTPAJIbHBIX LIBETOB, AUCIEPCHUSI CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa M3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>XarolieM Mupe (B TOM 4ucie (QU3NYEeCKHe SIBICHHUS B MPHUPOJE:
NPWINBBlL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHONM CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJIUMOTO, YJIbTPa(UONETOBOTO UM PEHTTEHOBCKOTO  M3IY4YCHHH,
€CTECTBEHHbI  pagUMOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHM3M 4YeEJIOBEKa), IpPH HITOM
MEPEBOINTh  MPAKTUYECKYI0  3aJayy B  Yy4eOHYI,  BBIACIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIECHUA,
UCIIONb3Yysl (PU3UYECKHE BEJIMYUHBI (CpPEeIHsAs] U MTHOBEHHAas CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
yIJ0Basi CKOPOCTh, CUJIa TPEHHUS, CHJIA YOPYIOCTH, CHUJIA TSAXKECTH,
YCKOPEHHE CBOOOJTHOTO MaJ€HUs, BEC Tela, UMITYJbC TEa, UMITYJIbC
CWJIbI, ME€XaHH4YecKasi padoTa M MOLIHOCTb, MOTEHUHUAIbHAS SHEPrUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTCHIMAJIbHAS SHEPTHUS
C)KaTOW MpPY>KUHBI, KUHETUYECKAs DSHEPrus, MOJHAs MeXaHU4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWW, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, IOKAa3aTellb MPEJIOMIICHUS
cpenbl), MpU ONKWCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3YEMbIX BEIUYMH, OOO3HAYEHHS] M E€IUHULBI (U3HYECKUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTHh TpadUKu H3yUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TIPOLECCHI,
HCIIONIb3Ysl 3aKOH COXPAHEHUS 3HEPIUH, 3aKOH BCEMUPHOTO TATOTEHMS,
NPUHIUI CYNEPHO3UIMU CUJI, IPUHIUI OTHOCHUTENIbHOCTH [ anuies,
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHbl COXPAHEHHs 3apsSI0BOTO M MacCOBOIO
yycen TMpU S[IEPHBIX peakUusX, MOpU ITOM JlaBaThb CIIOBECHYIO
(GopMynMpOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHUE U3 2—
3 JOrMyeckux IIaroB € ONOPOM Ha 2-3 HW3yYECHHBIX CBOMCTBA
du3nUecKuX SIBICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemiaTh pacu€THhle 3adaud (OMUpAroIIMecs Ha cucTeMy H3 2-3
ypaBHEHUH), MCHONAb3Yyd 3aKOHbI H  (POPMYJbI, CBS3bIBAIOIINE
(¢u3nueckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/Jauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pElIeHMs, MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTH
[OJyYEHHOTO 3HaueHUs (PU3NUYECKOI BEINUMHBI;



pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOIIH
(U3NIECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBaHMUs, BbIICIAThH
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
MPOBEJICHUS HCCIEAOBAaHUA, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUN U OTIBITOB,;

OPOBOAMUTH OMNBITHl IO HAOMIONECHUIO (U3UYECKUX SBICHUA WU
¢u3nyecKux CBOMCTB TeM (M3yuyeHue BTOPOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOaHU MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajbIX KOJIeOaHUM, NPAMOJUHEHHOE paCHpPOCTPAHCHUE
CBETa, pa3JoKeHHE Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeAMETa B
coOuparole JTuH3e, HaOJIIEHNE CIUIOMIHBIX U JJUHEHYaThIX CIIEKTPOB
U3JIyYEHHMSI): CAaMOCTOSITEJIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa O0OOpy/IOBaHMS, OMUCHIBATH XOJ OIbITA U €r0 PE3yIbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

OPOBOAWTh TIPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ompenelsisi CpellHee 3HaYeHue Hu3MepsieMod BeauduHbl ((pokycHoe
paccTtosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOP crocoOa
U3MEpPEeHHUsl (M3MEPUTENBHOTO TPUdOpa);

MIPOBOJIUTh HCCJENOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
WCIIOJIb30BaHUEM TPAMBIX W3MEPEHHUI (3aBHCUMOCTH ITyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBMXEHUM 0€3 HauaJbHON CKOPOCTH, MEPUOa
KoJe0aHUN MaTeMaTHYeCKOrO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIila OTPaXKEHUsI CBETA OT yrjla MaJeHMs U yria NpeJOMIICHHs OT yIJa
MajJieHus1): TJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTAThl MOIYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJIE TAOIUIl U rpadUKOB, AeiaTh BBIBOIBI MO
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYMH (CpemHsis
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHUYecKas paboTa U MOIIHOCTh, YacTOTa U
nepuoj, KoieOaHWii MaTeMaTH4YeCKOr0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMpArOIIe JIMH3bL, pPaJUOAKTUBHBIA (POH):
MJIaHUPOBATH U3MEPEHHUSI, COOUPATH KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ WU3MEpPEHUs, CIeAysd TPEUIOKCHHOM  HMHCTPYKIIHH,
BBIUMCIISITh 3HAYCHHWE BEIUYMHBI W aHAIM3UPOBATh TIOTYYCHHBIC
pE3yabTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOno/aTh MpaBUjia TEXHUKM 0O€30MacHOCTHM mpu  padbotre ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM H3YUYEHHBIX (PU3NYECKUX MOJEINIECH:
MaTepHalibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUCUHBIA UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHEeTapHas MOJEeNIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CHUAOMETpP, JATUMKHU IOJOXKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MEpHUCKOoI, (oTroanmnapar, ONTUYECKHE CBETOBOBI,
CHEKTPOCKOMN, JAO03UMETp, Kamepa BuibcoHa), MCHOJB3Yyd 3HAHUA O



CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXoAuMble (U3UYECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKM H3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB 151

TEXHOJOTHYECKUX TPOIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS M300paKEHUN B MIJIOCKOM
3epKaje u cobuparomiei TuH3e;

OpPUBOIUTH TMpUMEphl  (HaXxoAuTh HUHGOPMALKMIO O MPHUMEPax)
MPAKTUYECKOTO HMCIONb30BaHUs (DU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 oOecriedeHusi 6€30MacHOCTH MpH o0palleHnuu ¢ mpudopaMu
Y TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHSI 3JIOPOBBS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOIIEH Cpee;
OCYUIECTBJIATh MOUCK HHPOpMalUUd (U3UUYECKOTO COAEPKAHUS B
HNnrtepHetre, camocTodTeNnbHO (QOpMyIupyss TMOUCKOBBIM  3ampoc,
HaxoJUThb  NYyTH  ONpPENEJeHUss  JOCTOBEPHOCTH  MOJIyYEHHOU
MH(pOpMaMM HAa OCHOBE HMMEIOIIMXCS 3HAaHUH U JIONOJIHUTEIBHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAYy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
nH(pOpMaMU U3 HECKOJBKUX MCTOYHUKOB (PM3UUECKOrO COAECpPKaHUS,
myOJIMYHO MIPEACTABIIATD pe3yNbTaThl IPOEKTHOM W
HCCJIEI0BATENBCKONW AEATEIbHOCTH, TPU 3TOM TPAMOTHO HCIIONb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemoro paszeia (QU3UKUd U
CONPOBOXK/JIaTh BBICTYIUUICHUE TpE3CHTaIuel ¢ y4€ToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HaunmenoBanme pa3aesioB JyekTpoHHbIE (IU(PPOBLIE)
KoHTpoJibHbIE IIpakTHYeckue
/1 | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoTshI
Pa3pnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 Dusirieckue BT IHHEI 2 0 1 https://m.edsoo0.ru/7f416194
13 EcTtecTBeHHOHAYYHBIN 5 0 1 bubnuoreka [IOK
' METOJT TO3HAHUS https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHaYaIbHbIE CBEEHUS O CTPOEHUH BelECTBA
bu6mmorexa [IOK
2.1
CTpoetne peliecTsa 1 0 0 https://m.edso00.ru/7f416194
JIBrkeHue u
2.2 B3anMOJENCTBUE YaCTHUIL 2 0 1 bubmmorexa LHOK
' https://m.edso00.ru/7f416194
BEILIECTBA
53 ArperaTHble COCTOSTHUS ) 0 0 bubnnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
Wroro no pazmeny 5

Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel



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

bubmuoreka [JOK

3.1 Mexaniieckoe ABIKCHIE 3 https://m.edsoo.ru/7f416194
39 Wuepnus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTH https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bunpt cun - https://m.edso00.ru/7f416194
Wroro no pasaeny 21

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

[asnenue. [lepenaua

41 JABJICHUS TBEPABIMU 3 bubnuoreka [IOK
' TeIaMH, KUIAKOCTIMU U https://m.eds00.ru/7f416194
rasaMu
bu6mmorexa [IOK
4.2
Jlanerite xuAKocTA 5 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A
T™MOcepHOe TaBIeHHE 6 https://m.eds00.ru/7f416194
efiCTBHE KUJIKOCTH U ra3a
4.4 fa nor )KéHI-IILOC B HUX 7 bubmorexa HOK
' py https://m.eds00.ru/7f416194
TEJ0
HWroro no pasneny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

bu6mmorexa [IOK
1 P
> 860Ta 1 MOIEOCT® 3 https://m.eds00.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 bubmorexa HOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka [JOK

>3 Mexaririeckas Sepri 4 1 https://m.edso0.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 1

YACOB 110 [TPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nen 1. TemioBble siBieHUs
11 CrtpoeHnue u CBOCTBa 7 0 bubnmnoreka [HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TennoBbie poiecchl
pott 21 > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUYecKUe 3apsbl.
2.1 3apsKEeHHbIE TeNNa U UX 7 1 Bubnworexa [IOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 [TocTosHHBIN 20 7 bubanoreka LIOK
' ANEKTPUUECKUN TOK https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
2.3 MarHuTHbI€ SIBICHUS
6 L5 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 0 bubnuoteka [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
Wroro no pazmeny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HaumeHnoBanue KounvecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIC PeCypChl
MpOrpamMmbl padoTbI padoThbI
Paznen 1. Mexannueckue siBJeHUs
MexaHudeckoe Bu6 110K
noIMoTeKa
11 €HHUE U CIoco0
AABIDREHHE 1 o1 . 10 0 1 https://m.edsoo.ru/7f41a4a6
€ro OINMHCaHUS
. bu6mmoteka IIOK
1.2 B3aumoneiictBue Te
MMOACHETBIE Te 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3
AKOHEL COXPAHCHIA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
21 MexaHudeckue 7 0 3 bu6nuorexa [IOK
' KoJIe0anus https://m.edsoo.ru/7f41a4a6
99 MexaHndecKkue BOJIHBI. 8 1 3 bu6nuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMarHuTHOE Bu6 OK
3.1 1oJje u 6 0 5 nomoreka 1

OJICKTPOMAardauTHBIC

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



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

BOJIHBI

Hroro no pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI 6 bubnuorexa [{OK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIvH3BI 1 onITHYECKHE 6 bubmuorexa [IOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubmuorexa [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
Ucnyckanue n
5.1 MIOTJIOIICHHE CBETA 4 bubmmorexa [TOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Ctpoenune aToMHOTO 6 bubnmnoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
: s
>3 AACPHPIC peartitan ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611eHNe
coJiepKaHus Kypca

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9 xnace

Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» dusuka 9 knacc/ [Mepeimkun MU.M., I'ytauk E.M., UBanoB A.U. u 1p.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
®duzuka: 9 kiace: yueobnuk / Y. M. Ileppimikun, I'ytauk E.M. - 2-y uzna. - Mocksa
: IIpocBemenue, 2022

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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

https://m.edsoo.ru/7f41ada



		2024-10-01T14:38:35+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "КОСТЁНКОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




