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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHusA
COCTaBJICHA Ha OCHOBE MOJOXEHUM U TpeOOBaHMI K pe3yibTaraM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl, IMPEACTABICHHBIX B
dI'OC OOO, a Takxke ¢ yu€TtoMm (QenepanbHON paboueil mporpaMMbl BOCTIUTAHUS U
KoHnuenuuu npenonaBanusi yueoHoro npeamMera «Ousnkay.

ConmepxaHue TmporpaMMbl 10 (U3MKE HaIlpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYyYaloOUMXCSd W OpraHMU3allIi0 H3y4eHUs
¢u3MKN Ha JEATEeIbHOCTHOW OCHOBe. B mporpamMme mno ¢u3nuKe y4WUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanuszammu TpedoBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3ysibTaTaM OOyueHHs, a TaKkKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[IporpamMMa mo ¢u3MKe yCTaHABIMBAET pacHpe/esieHne y4eOHOTo MaTepuana
no rojgaMm oOydeHus (IO Kiaccam), MpeajaraetT NpUMEPHYIO MOCIIEI0BAaTEIbHOCTD
U3YyYEHUs TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MIPEIMETHOTO COJAEPKAHUS U yuETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarouXcs.

[IporpaMmMa mo ¢u3uke pa3paboTaHa C MENbI0 OKa3aHWS METOAMYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, TIOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHUEH, OMOJIOTHUEH, acTpOHOMHUEH U (du3ndeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, MPEIOCTaBIsIeT Hamboyiee SICHbIC
o0pa3Ipl MPUMEHEHHUs HAYYHOTO METOJa IMO3HaHUs, TO €CTh crocoba TMOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 riaaBHBIX 3ajad (PU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHMU €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydenne pu3uku Ha 6a30BOM YPOBHE MpEAToiaraeT OBIaeHUE CICTYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UWHTEPIPETHPOBATH JAHHBIE U UCIOJIH30BaTh HAYUHBIE OKA3aTeIbCTBA
JTUTS TIOJTyYEHUS BEIBOJIOB.

[leon wusydeHuss (u3uku Ha ypOBHE OCHOBHOrO o0OIEro oOpa3oBaHUs
omnpenenensl B Konuenuuum mnpenonaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpaszoBarenbHbIX opranuzanusax Poccuiickoit denepannu, pean3yonmx OCHOBHbIE
o0mieoOpa3oBareibHble  IPOrpaMMbl,  yTBEpkAEHHOM  pewmeHueM  Kosteruun



MunucTtepcTBa mnpocBenieHus: Poccutickoit deneparnuu (MpOTOKOA OT 3 aexadps
2019 r. No [1K48H).
Heau nzyyenuss Gpusnuku:

NpHOOpEeTEHHE MHTEpeca M CTPEMIICHHS OOYYaloIIMXCSA K HAaydHOMY
U3YYCHUIO TPHUPOIBI, PAa3BUTHE HMX HWHTCIUICKTYadbHBIX H TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE NPEICTABICHUA O HAYYHOM METOJC IMO3HAaHUSA U (HOPMHPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHHSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjIbTaTa M3y4YCHHUS OCHOB
CTPOCHHMSI MaTePHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMUpOBaHHE TNPEACTABICHUH O pPoOJU (HU3MKU JUISI Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE IIPE/ICTaBIICHUI 0 BO3MOYKHBIX chepax Oymymei
PO ECCUOHANILHON JIESITCIIBHOCTH, CBS3aHHOM C (DU3HMKOM, IMOATOTOBKAa K
JTajdbHEHIIIEMy 00YYCHUIO B 3TOM HalPaBJICHHH.

JlocTHKeHHE 3TUX 1IeJIeld MPOorpaMMBbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOILIETO
oOpa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3aa4:

pruoOpeTeHNE 3HaHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
NpUOOPETEHUE YMEHUM OMUCHIBATH M OOBICHATH (DU3NUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB pCHICHUS TMPOCTEHIMMX  pacuéTHhIX 3amad ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJICIIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOIIOATh MPUPOIHBIC SBICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble  pabOThl U DKCIEPUMEHTAJIbHBIE  HMCCIEAOBAaHUA  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHME MPUEMOB pabOThl C HHpOpManuel (HUIUIECKOTO COJEPIKAHMUS,
BKJIIOYAsi MH()OPMAIUIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3HWKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO CO cdepamMu NpodhecCUOHATBHON NESTEILHOCTH, CBSI3aHHBIMU C
bU3UKOH, 1 COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMU HA JTOCTHIKEHUSIX
(bU3MYEeCKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOILEro

oOpa3oBaHus oTBoAUTCS 238 4vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kjacce — 68 yacoB (2 yaca B Henenwo), B 9 knacce — 102 ygaca (3 yaca B Henemo).

[Ipennaraemspiii B mporpamme mo (usuke rnepedyeHb JadOpaTOPHBIX padboOT U
OIBITOB HOCUT PEKOMEHJIATEIbHBIN XapakTep, YUUTENb JIeJaeT BbIOOp MpOBEICHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM WHAMBUAYAJTBHBIX OCOOCHHOCTEU
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06yanOHII/IXCH, CIIMCKa OSKCIICPHUMCHTAJIbHBIX SaﬂaHHﬁ, npempiaracMbelXx B pPaMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (l)I/IBI/IKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@usznka — Hayka o mpupone. SBneHuss npuponsl. Du3znyecKue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuMHbL. I3Mepenue Qusnyeckux BenuuuH. Duzndeckue
npudopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAyKd U3ydaloT MPHUPO.IY.
EcTecTBeHHOHAy4YHBII METOJA TMO3HAHUS: HAOJIOJEHUE, IOCTAHOBKA HAYy4YHOIO
BOIPOCA, BBIABMKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. @uznyeckue NpuOOpPH U MpOLenypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM MU

U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSAHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MabIX TeJl.
5. M3mepenue Ttemreparypsl INpPH TOMOIIM KUIKOCTHOTO TEPMOMETpA M
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue wuccienoBaHus IO NPOBEPKE THUIIOTE3bl: AAJIBHOCTH IOJIETA
[IapuKa, MYLIIEHHOTO0 TOPU30HTAJIbHO, TeM OoJblle, 4eM OOJjblle BbICOTa
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BeLeCTBA.

CrpoeHne BemecTBa: aroMbl M MOJIEKYJIBL, WX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne yactur BemiecTBa. CBs3b  CKOPOCTH  JABWKEHUS YacCTULl C
temnepatypoil. bpoyHoBckoe aBwkeHue, auddysus. BzaumopaeicTBue dYacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOCHHME Tra30B, JKUIKOCTEH M TBEPIBIX
(kpucTaJIMyecKnx) Tea. B3anMoCBs3b MeXAy CBOMCTBaMU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSX M MX ATOMHOMOJEKYJSpPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUSL.

2. Habmonenue nuddysun.



3. HaOmionenue siBneHuit, 0ObACHSIIONIMXCS MPUTSKEHUEM WU OTTAJIKUBAaHUEM
YaCcTUI BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OreHka quaMeTpa aToMa METOJIOM PSIOB (C MCIONIb30BaHueM (oTorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBUXKeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBHXKEHUHM. Pacuér mytu u
BPEMEHU JBUKECHHUS.
SlBnenue wHepuuu. 3aKOH WHEpUMH. B3auMoaelcTBHE TeNl Kak IPUYMHA
M3MEHEHUS CKOPOCTH JIBUKEHHS Tesl. Macca kak Mepa HHEPTHOCTH Tena. [InoTHoCcTh
BemecTBa. CBs3b INIOTHOCTH C KOJTUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.
Cuila Kak XapakTepUCTHKa B3auMoAeHcTBUS Tell. Cuiia YNpyrocTh M 3aKOH
['yka. M3mepeHue cuibl C MOMOIIBK JUHAMOMETpA. SIBIEHHE TATOTEHHUS W CHIA
TsokecTd. Cuna TshKecTH Ha Ipyrux mia"erax. Bec tena. HeecomocTs. Cnoxenue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsmMoi. PaBHoaenctByromas cui. Cuina TpeHwUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHue MexaHU4YeCKOTO ABUKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HabmroneHve n3aMeHeHUs! CKOPOCTH TTPH B3aUMOICHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO IBMIKEHUs (IIapUKa B KHUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHne CpelHEW CKOPOCTH CKOJBKEHHS OpycKa WIM IIapuka I10
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPHUPYIONIUE 3aBHUCUMOCTh pacTshkeHus (aedopmarnn)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBL.

5. ONBITBL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CiocoObl YMEHBINIEHUS W yBEJNIWYCHUS JaBicHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJICHHS Ta3a OT oObéMa, Temmeparypel. llepemava naBnmeHus
TBEPABIMUA TEJAMH, JXKUIKOCTAMHU M razamu. 3akoH Ilackansa. IlHeBMaTtnueckue



MalIuHbl. 3aBUCUMOCTb JAaBJICHHUS >KUIKOCTH OT IIyOuHBI. ['mMapocratnyeckuii
napagokc. Coobmraronuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.

Atmochepa 3emnun u armochepHoe AaBieHue. [IpUYMHBI CyIIECTBOBAHHS
BO3yIIHONW 00osioukn 3emiu. OnbeiT Toppuuennu. W3mepenune aTtmocgepHOro
JABJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBiCHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBue XKHUIOKOCTH M ra3a Ha IOIPYKEHHOE B HHUX TeJIO. BeITankmBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.
Coobmiaroiuecst COCyIbl.
['mapaBauyueckuu mpecc.
[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAIKUBAIOIIECH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YCJOBHE IJIaBaHUS TEN: IJIABAHHE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJla U KUJKOCTH.
Jlabopamopusie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpy>KEHHOM B
KUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJKUBAIONMICH  CWiibl, JACHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl Tea.
4. OnpITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOLIEH  CHUJIBL,
JIEUCTBYIONIEH Ha TEJO B KUIAKOCTH, OT 00bEMa MOTPYKEHHON B KUIAKOCTh
YacTHU TeJla U OT IVIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJAKU U OTPE/ICIICHHE

€€ rpy30N0AbEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHWU3MBI: pbluar, OJIOK, HaKJIOHHAs TUIOCKOCTh. I[lpaBuiio
paBHOBecus pbryara. [I[pumeHeHue npaBpuia paBHOBECHs pblyara K 0J0Ky. «30JI0TOe
npaBwio» Mexanuku. KIIJ[ mpocteix Mexanu3aMoB. IIpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHeTudeckass W  NOTEHIHMAIbHAsT  SHEPrUs.
[IpeBpalieHre OOHOTO BHJIa MEXAHUYECKOM SHEPrUU B APYrol. 3aKOH COXPaHECHMS
DHEPIUU B MEXAHHKE.
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Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBJKEHUU TeJla IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3znea 6. TenyioBble siBJeHUSI.

OCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETUYECKOM TEOpUM  CTPOCHUS
BemiecTBa. Macca M pasMepbl aTOMOB U MOJIEKYJd. OTMBITHI, MOATBEPHKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKOU TEOPHUH.

Mopgenun TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSIHUM  BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsSCHEHHE CBONCTB Ta30B, KUIKOCTEH H
TBEPIBIX TEJI HA OCHOBE IIOJIOKECHUU MOJICKYJIPHO-KUHETUYECKON TEOPHH.
CmaurBaHuE U KaOWUISIPHBIE sIBJICHUA. TenI0BOE pacliupeHUE U CKaTHE.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKCHUS
yacTull. BuytpeHHsas »sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPIUH:
Terionepeaaya U coBepileHre padboTel. Buasl Temionepenayun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyUYCHHUE.

KonmnuecTBo TEIIOTHI. YJelbHAs TEIUIOEMKOCTh BeEIIecTBa. TemIooOMeH M
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIIoBOro Oaanca. [lnaBienue u oTBepaeBaHue
KPUCTATMYECKUX BEIIECTB. YJIeJbHAs TemioTa IuiaBieHus. llapooOpazoBaHue u
koHneHcarus. Mcmapenune. Kunenue. VYaenpHas Termiora mapooOpa3oBaHMUS.
3aBUCHMOCTH TEMITEpATyphl KUTICHUSI OT aTMOC(EPHOTO JTaBICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermioBeix aABurateneid KIIJ[ TeroBoro aBurartess.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHHUSI ¥ IIPEBPAIICHUS SHEPTUM B TETIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysum.

3. HaOmronenue siBineHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HalOmroeHne TemIoBOro pacIupeHHs TEI.

5. M3MmeHeHnue paBieHus ra3za IpU M3MEHEHUU OO0OBEMA W HArpeBaHUU WM

OXJIKJICHHU.
6. IlpaBuna n3sMepeHus: Temneparypsl.
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7. Bunel Temonepenayu.

8. OxJaxJeHHe MPU COBEPIICHUN PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHnue KureHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIJIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUSL.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel MO HAOJIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.
4. OmnpeneneHue NaBJICHUs BO3AyXa B OaJTIOHE MIMPHUIIA.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3/IyXa OT €ro 00béma
Y HarpeBaHMs WIN OXJIaXKICHUSL.

6. IIpoBepka runmoTesbl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA XKUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue wW3MeHEHUsT BHYTPEHHEH OHEpPruM Tella B  pe3yJbTaTe
TerIonepeayi U padoThl BHEITHUX CHJT.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOM U

ropsiuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJAOU MPHU TEINIOOOMEHE

C HArpeThIM METAJUIMYECKUM LIMJIUHIPOM.

10. OnpeneneHre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca NCIapeHusl.

12. OnpeniesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. [Ba poma »lEKTpUUYECKUX 3apsioB. Bi3ammojercTBue
3apspKeHHBIX Tesl. 3akoH KynoHa (3aBUCHMOCTh CHUJIBI B3aUMOJCHCTBUS 3apsyKEHHBIX
TeJ OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMHU).

OnekTpuueckoe mnoJsie. Hanpssk€HHOCTh dnekTpuueckoro mosst. [Ipuniun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »ieKTpuUYecKUX 3apsaoB. OJIEMEHTAPHBIA DJIEKTPUYECKHMN 3apsii.
Crpoenue atoMa. [IpOBOTHUKHN U TUAJIEKTPUKU. 3aKOH COXPAHECHUS AJIIEKTPUUYECKOTO
3apsna.

ONEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUUYECKOTO  TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.



Onektpuueckas  uenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3aKkoH OMma aJis
ydacTtka uenu. [locimenoBarenpHOe U napauieibHOE COCTUHEHNE IIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenua.
DneKkTpudecKre LeNnd U MOTPeOUTeNnu AIeKTpuuecKko sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMOI€MCTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHoe
nosie. MarauTHoe 1noJie 3eMJIM U €ro 3HaUeHue s ’KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHOe o€ 3JIEKTPUIECKOro ToKa. [I[puMeHeHne AIeKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJ HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
MOCTOSHHOTO  TOKa. Mcmosib30BaHWE — DANEKTPOJBUTATENIEd B TEXHUYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apaned. fBineHue snexkrpoMarHuTHOM WHAYKUuMH. [IpaBuno Jlenua.
DIEeKTpOoreHepaTop. CniocoOb1 [IOJTy4YECHUS ANEKTPUUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJEeKTpU3aLUs TEIL.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAst MHAYKIIHS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUIN TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHue cuiibl TOKka aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar n MarasuH COIpOTUBIICHUM.
. B3aumoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

L 0 N ok wWwN e
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. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeIeHHUs ITOJI0OCOB MarHUTa.
. MonenupoBaHue MarHUTHBIX ITOJIEW MOCTOSHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarautHoe nojue Toka. DJIEKTPOMarHur.

N P B R
o VW 00 N

. JleicTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

NN
N =

. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
. OnbiTel @apanes.

N
w
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24.

25.

3aBUCHMOCTh HAmNpaBleHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHUSI.
DJeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v kAW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITeIl 1O  HAOJIONCHHWIO DJIGKTPU3ALMHM TeJl HHAYKIUMEH | TIpHU
CONPUKOCHOBEHUH.

HUccnenoBanne [EUCTBUS JJIEKTPUYECKOTO TMOJII HA IMPOBOJHHKA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUICCKON LIETTH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, HAYLIETO 4Yepe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu MOMEPEYHOr0 CEUYCHUS U MaTepuaa.
[IpoBepka mnpaBuiaa CIHOXKEHHUS HAMPSHKEHUM MpU  TMOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuWiia MJis CHJIBI TOKa NpPU TMAPAJICIBHOM COEIUHCHUU
pE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, HUIYIIErO 4Yepe3 JaMIlO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yueHre MarHuTHOTO MOJI MOCTOSSHHBIX MArHUTOB MIPU UX 00bEIMHEHUU U
pa3eaeHNuM.

HccnenoBanue AeHCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OMnBbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKU
C TOKOM ¥ MarHuTa OT CHJIbI TOKa M HaIlpaBJIEHUs TOKA B KaTYIIIKE.
N3ydenne necTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3smepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITBI 1O UCCIAEAOBAHUIO SIBJICHUSI DJEKTPOMArHUTHOW HWHIYKIIMH:
HCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.
Mexanuueckoe JABWKeHUE. MarepuanpbHas Touka. (Cucrema  OTCYéETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXEHUs. PaBHOMepHOE MNPSIMOJIMHEIHOE
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nBrkeHne. HepaBHOMEpHOE NpsMoONMHEWHOE ABHKeHHE. CpenHsis U MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJHMHEWHOe aABMkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE IBHKEHUE MO OKpyXHOCTH. Ilepron m wacrota oOparieHwus.
JIuneinHas u yrioBast CKOpOCTH. LIEeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropont 3axkon Herorona. Tpernii 3akoH HbproToHa.
[IpyHIMT CynIepIO3ULUU CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHMs CKOJIBKEHHUs, CHJIA
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHMs. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Bmkenume maner Bokpyr Comnpa. llepBag kocmumyeckass CKOPOCTb.
HesecomMocCTh M nieperpysKu.

PaBHOBecue MmarepuaibHOM TOUKH. AOCOIIOTHO TBEpAoEe Teno. PaBHoBecue
TBEPJOIO TeJIA € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3meHenne mmmyinbca. MMmmynsc cuibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckasi paboTa U MOUTHOCTh. PaboTa cuil TSXKECTH, YIIPYrocTH, TPEHUS.
Cesi3p sHepruu U padoTel. lloTeHumanbHas »HEprus Teia, MHOIHATOTO HaJ
ITOBEPXHOCTHIO 3eMJM. [loTeHIManbpHas 3HEPrUs C:KaTou Npyx uHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOM JHEPTrUHM. 3aKOH COXPAHEHHS MEXAaHMYECKON
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYECKOTrO JBHKEHHUS Tejla OTHOCUTENIBHO Pa3HbIX Tel

OTCUY€Ta.

2. CpaBHeHME TyTEd W TPACKTOPUM MABMIKEHHS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBm>xeHus Tejla o OKPY>KHOCTH.

HaOmroneHne MexaHWYeCKUX SIBJICHUM, MPOUCXOJAIINX B CUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKH.

7. 3aBUCMMOCTb YCKOPEHMS Teja OT MacChl Tela W JEUCTBYIOIIEHM Ha HETO

o v bk~ w

CHJIBI.
8. HalOmroneHune paBeHCTBaA CUJI IPU B3aUMOJEHCTBUN TEIL.
9. H3meHeHune Beca Tena npu YCKOPEHHOM JBUKECHHH.
10. [lepenaua nMmmysbca npyu B3aMMOIEUCTBUN TEI.
11. IIpeobpa3zoBanusi SHEPTUM NIPU B3aUMOJIEHCTBUU TEIL.
12. CoxpaHeHME UMITYJIbCa IIPU HEYIIPYTOM B3aMMOICHCTBHH.

12



13. CoxpaHeHre UMIYJIbCa MPU a0COIIOTHO YIIPYTroM B3aUMOJIEHCTBHH.

14. HaOnroeHrue peakTUBHOTO JIBUOKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUMU.

16. CoXpaHEeHME MEXAaHWYECKOW SHEPruM MpPHU JBHXKCHUU TENA MOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. KoncrpynpoBanue TpakTa g pa3roHa M JAJbHEUIIET0 PaBHOMEPHOTO
JIBUKCHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHure CpelHEW CKOPOCTH CKOJIbKEHUS OpycKa WIA JABWKCHUS
IapuKa [0 HaKJIOHHOW IUTOCKOCTH.

3. OmnpenenieHUE YCKOPEHHSI Tella NPU PABHOYCKOPEHHOM JBHXKEHHH I10
HAKJIOHHOM ITTIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH O€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCATCS KaK PSAJI HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKA BPEMEHU OJMHAKOBBI.

6. MccienoBaHnne 3aBUCMMOCTH CWJIblL TPEHHUS CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue padOThl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JIBHXKEHUU TeJia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

10. Onpenenienne  pabOTHl  CWJIBI  yIPYrOCTH TIPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3yueHue 3ak0Ha COXPAHEHUS YIHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: MEpUOI,
4acToTa, aMIUIUTyAa. MareMaTu4eCKud W TPYKUWHHBIM MasTHUKH. [IpeBpamieHue
SHEPIUM MPU KOJIeOATEIHHOM JIBUKEHUH.

3aTyxarmmnme KOJIeOaHMSI. Brinyx1eHHbIE KOJIeOaHMS. Pe3onanc.
Mexannueckue BoHbI. CBOMCTBA MEXaHUYECKUX BOJH. [IpofoibHbIE U MTOTIEpEYHBIE
BOJIHBL. /[JIMHA BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHUs. MeXaHWYeCKue BOJIHBI B
TBEPJIOM TEJIC, CENCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka W BbIcOTa TOHa. OTpakenue 3Byka. MH(ppa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koieOaHWII TE IIO4 IEHWCTBUEM CHIIBI TSDKECTH M CHJIBI

YOPYTOCTH.
2. HaOmronenue konebanuii rpy3a Ha HUTH U HA MPY>KUHE.
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3. HaOmronenue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHcA.

4. PacnpocTpaHeHue NpoAO0JbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKUI PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmnpezeneHne 4aCcTOTHI U NEpUOa KOJIeOaHU MAaTEMaTHYECKOTO MasiTHUKA.

2. OmpenerneHue 4acTOTHI U TIeproia KoineOaHuil MPy>KUHHOTO MasiTHHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH TEpHUOJia KOJEOAHUU MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH Meproa KoJIeOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TMepuUoJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONbITBI,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  TEpHoJia  KoJeOaHWi
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgeua 10. DiaeKTpoMardHuTHoe moJjie M 3JIeKTPOMATrHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  TOJE. DNEKTPOMArHUTHBIE  BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [Ilkama »neKkTpoMarHUTHBIX BOJH. Vcmnosib3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mnpupoga cBera. CkopocTh cBeTa. BoiaHOBBIE CBOKCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. W3yuenue CBOMCTB SJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIIBLHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€e SIBJICHHS.

JlyueBas moznenp cBera. Mictounuku ceera. IIpsaMonnHenHOE pacipocTpaHeHue
ceeta. 3atmeHus Comuna u JlyHel. Otpaxenne cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomyieHUsi cBera. llonHOe BHyTpeHHEe
oTpaxeHue ceta. Mcrnonb30BaHuEe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon nydeit B nuH3e. OnTuyeckas cucteMa ¢oTtoarmapara, MUKPOCKOIIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opykoCcTs U 1adbHO30PKOCTb.

Pasnoxxenne OGemoro cBera B cmektp. OmnbiTel  HbtoTona. Crnoxenue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.

Jlemoncmpayuu.
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[TpsimonMHeHOE pacnpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[TpenomiieHue cBeTa.

OnTuueckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[Tomyuenne n300pak€HU ¢ TOMOIIBIO JIMH3.

[Tpunuun aeictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mojenb riasa.

11. PaznoskeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCMMOCTH YIVIa OTPaKEHHSI CBETOBOTO Jydya OT yIJia
MaJICHUs.

N3yyeHune XxapaKTepucTUK U300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJIOMJIEHUS CBETOBOIrO Jiyda OT yrjia
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

[Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

OmnpeneneHue (HOKYCHOTO PACCTOSTHUS U ONTHUYECKOM CHIIBI cOOMparoien
JIUH3BI.

OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITEl TIO BOCIHPUSTHIO I[BETa MPEAMETOB MPU WX HAOIIOJACHUU uepes
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHMUS.

Omneitel Pezepdopna m mmanerapnas mozenb atoma. Mopgens aroma bopa.
Hcnyckanue u noryomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oera- W ramma-usinydeHus. CTpoeHHE aTOMHOIO
anpa. Hykionnas moaens aToMHOTO siapa. M3oTonel. PagnoakTuBHbIE TPEBpAILLICHUS.
IIepuon nosypacrana aTOMHBIX sIIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsAIOBOTO M MacCOBOTO YMCEIN.
DHeprusi CBsA3W aToMHBIX sjep. CBs3b Macchl W SHEpru. Peaknuu cuHTE3a U
nenenus saaep. ctounuku sneprun CostHIA U 3BE3.

SlnepHas oHepretuka. JleMCTBUSA pagMOAKTUBHBIX W3JIyYCHUH Ha KUBbIC
OpTraHU3MBI.

Hemoncmpauuu.

1.

2
3.
4

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HaoGmronenue tpexoB B kamepe Bunbcona.
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5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TPEKOB: H3MEPEHHUE PHEPTUU YaCTHULBI IO TOPMO3ZHOMY IYTH

(mo dhoTtorpadusam).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOYTb.

[ToBTOpUTENHEHO-00001IAIOMINKI MOJTYJIb MPEIHA3HAUYEH JIs CUCTeMaTH3alluu U
000011IeHUs] TPEIMETHOTO COJIEPKAHUS W ONbITa JEATEILHOCTH, MPUOOPETEHHOTO
NpU HM3YYCHUU BCEro Kypca (PU3MKU, a TakXKe s TMOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY HK3aMEHY MO (U3UKE i1 OOydYaroluXcCs, BBIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipn u3yyeHHH NaHHOTO MOJYJISI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJbI
JESATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0OyueHus,  Qopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB HCCIEIOBAHUSA
SBJICHUM TPUPOJBI U TEXHUKU, OBJIAJCHHE YMEHHUSIMHU OOBACHITH (U3UUECKHUE
ABJICHUS, MPUMEHSS T[OJy4YEHHBbIE 3HAHUS, pElaTh 3aJa4d, B TOM YHUCJE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO JAESITEILHOCTHBIN XapakTep JAHHOTO paslesia peaau3yeTcs 3a
CU€T TOTO, YTO OOYHAIOIIUECS BBIMOJIHAIOT 3aaHusl, B KOTOPBIX UM MPEIJIaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBICHSTH
dbu3ndecKkue SBICHUS B OKPYKAIOIIEH MPUPO/IEC U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIE METOJbl UCCIEAOBaHUS (DU3NYECKUX SIBJICHUM, B TOM
Yyucie A1l IPOBEPKU TUIIOTE3 U MOJTYyUYECHHS! TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee BAXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUWA, HampuMep, MPAKTUYECKOTO HCMHOJb30BAaHUS PA3JIMUHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHUS BCEX H3BECTHBIX BHUJOB
HHEPTUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue pu3uKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30oBaHUs HAMPABICHO Ha

JOCTUKEHUE JUYHOCTHBIX, METAMPEAMETHBIX M TMPEAMETHBIX 00pPa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare uzyueHus GU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Yy

oOydaronierocss OyayT chOpMUPOBaHBI CIEAYIOUIME JIMYHOCTHBIE PE3YJIbTAaThl B
YacTH:

1) maTpMOTMYECKOr0 BOCTIMTAHUSA:

— MPOSBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
(bu3nUecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJICHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUN
du3uKy;

— OCO3HAHHE BaXXHOCTH MOpPAJIbHO-3TUYECKUX MPUHLHUIIOB B JEATEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUSITHE ICTETUYECKUX KaueCcTB (DU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHHWE I[IEHHOCTH (PU3NYECKOW HAyKH KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTMM, BaKHEWILIEH COCTABIISIOLICH
KYJbTYPBI;

— Ppa3BUTHE HAYYHOU JHOOO3HATENIBHOCTH, HMHTEpeca K HCCIEeI0BATENbCKON
NeATEIIbHOCTH;

5) popMupoBaHUA KYJbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
— OCO3HaHUE€ IIEHHOCTH Oe30macHoro oOpaza >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTH TPaBWJI OE€30MacHOrO TMOBEACHUS Ha
TPaHCIIOPTE, HAa JOPOTax, C AJICKTPUUYECKUM U TEIJIOBBIM OOOpY/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMHPOBAHHOCTH HaBbIKa pediekcruu, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro 4YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTHUBHOE YYacTHE€ B pEIICHUM MPAKTHUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3aliy, ropojia, Kpas) TEXHOJOTHUYECKON U COIMaIbHON
HaIpPaBJICHHOCTH, TPEOYIOIUX B TOM YUCJEe U PU3NYECKUX 3HAHU;
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e — MHTEpEC K MPAKTUYECKOMY MU3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;

e 7)3K0JIOrM4eCKOro BOCIIUTAHHUS :

e — OpHCHTAIMS HAa TNPUMCHCHHE (PU3NUECKUX 3HAHWM IJIs pEIICHHUs 3a7ad B
00JIacCTH OKpY’KaloIleld cpeapl, IUIAHUPOBAaHUS TOCTYIIKOB U OLEHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHUE TIJIO0AJTBLHOTO XapakTepa HSKOJOTMYECKUX IpoOjeM U IyTeHd Hux
pelieHus;

e 8) aganTauMu K H3MEHSIOIIMMCS YCJOBHSIM COLUMAJIBLHOI M NPHPOIHOI
cpeabl:

e — IOTPEOHOCTH BO B3aMMOICHCTBUU IIPH BBIMOJHEHUH UCCIEAOBAHUN U TIPOCKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUAM JPYTHUX;

e — TIOBBIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

e — NIOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (GOPMYIUPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHue N1e(pULIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B oOjacTu
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPHUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NYECKUX 3HAHMIA;

e — OLEHKAa CBOMX [JEHWCTBUM C YYETOM BIHMSHUA Ha OKPYKAIOUIYI0 Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesysibpTare ocBOSHUS MpOrpamMMbl 0 PU3UKE Ha ypPOBHE OCHOBHOTO OOIIIETO
oOpazoBanuss y oOydaromerocs OyayT chOpMHpPOBAHBI MeTamnmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAONINE MMO3HABATEIIBHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHMKATHBHBIC  YHHBEpCajdbHbIC  yueOHbIC  JCHCTBHUS,  pEryJISTHUBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyecKue 1eiCTBUA:
e BBIBISATH M XapPaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(PUKAIMK, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;
e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUSI B pacCMaTpPUBAEMBbIX (pakTax,
JAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3UUYECKUM SIBJICHUSIM;
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BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3W TPU HM3YYCHUH (HU3MYECKHX
SIBJICHHI W TPOIIECCOB, JIEJIaTh BBIBOABI C MCIIOJIL30BAHHEM JETYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUYCHUH, BBIIBUTATh THUIOTE3I O B3aUMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIbHO BBIOMPATH CHOCOO penieHus] Y4eOHOH (U3UUecKor 3aaaduu
(cpaBHEHHE  HECKOJBKMX  BapMaHTOB  pELICHHs, BBHIOOp  Haubolee
HOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(U3MYECKUI  SKCHEPUMEHT, HEOOJbIIOE HCCIEeOBaHUE (U3HUUECKOrO
SIBJICHUS,

OLIEHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALINIO, ITOJTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS I DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYJIUPOBaTh 0OOOIIEHUS W BBIBOZABI IO pe3yJbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBaTh  BO3MOXKHOE  JajibHEHIIee  pa3BUTHE  (PU3MYECKUX
IPOLIECCOB, & TAK)KE BBIABUTATh MPEAMNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHSATh Pa3IUYHbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpMAMU WM JAHHBIX C Y4Y4ETOM NPEAJIOKEHHOW Yy4eOHOM
bu3nIeCKOM 3a1a9H;

aHaJIM3UpOBaTh, CUCTEMATHU3UPOBaTh W HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TMPEICTABICHHS,

CaMOCTOSITENIFHO ~ BHIOMpaTh  ONTUMaNbHYIO  (QOpMy  TpEICTaBICHUS
uHGOpMaIMU U WILTIOCTPUPOBATh pElIaeMble 3a]]aul HECIOKHBIMUA CXEMaMH,
JuarpaMMamu, MHOW Tpadukoit 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XoAe oOCyxJeHHs y4yeOHOro marepuaina, pe3yJbTaToB JIa0OPATOPHBIX
paboT U MPOEKTOB 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMbI U
BBICKA3bIBAaTh WJEH, HAICJICHHbIE Ha pEIICHHE 3aJauyd U MOJACpKaHHE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIIOCTABJIATH CBOM CYXKIEHUS C CYKICHUSIMH IPYTHX YYACTHHKOB TUANIOTA,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA,

BBIp@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPENCTaBIATh PE3yJbTaThl BBINMOJIHEHHOTO (PU3MYECKOrO OIbITa
(3KCnIEeprUMEHTa, HCCIIEOBAHUS, TPOEKTA);

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUAYaJTbHON
paboThI MPHU pelIeHN KOHKPETHON (DU3NUecKo mpoOIeMbl;
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NPUHUMATD IeJI1 COBMECTHOM JeSITeIbHOCTH, OPTaHU30BbIBATh JEHCTBUS TI0
e JOCTH)KEHUIO: PACIpeAesATh Poiu, 00CYKIaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOI paboThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATE CBOIO YacTh PAa0OTHI, JOCTUTAs KAueCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIPaBJICHUIO W KOOPIAMHUPYS CBOM JCHCTBHA C APYTUMH YICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaIHsIX, TPEOYIOMHX IS
perieHus: GU3NIECKUX 3HAHUMH;

OpPHUEHTHUPOBATBCS B  PA3IMYHBIX  MMOAXOJAX  MPUHATHS  pEHICHUHN
(MHIMBUAYyaJIbHOE, TPHUHATHE PEIICHHs B TPYyMIE, MPUHSATHE pelIeHUN
Tpynmoi);

CaMOCTOSATEIILHO COCTABJISITh AJITOPUTM peIIeHUs (PU3NYECKON 3aJaud WU
IUTaHa HCCJIEOBAaHUSI C YYETOM HMMEIOMIMXCS PECYypcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeiaraeMble BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh  NPUYUHBI  JOCTUXKEHUS  (HEJOCTHXKEHHS)  pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
(U3MYECKOro UCCIIeIOBAHUS WU IPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBUIMXCS ~ CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKILIUX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejaoBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
NpPU3HABaTh CBOE MPABO Ha OMIMOKY MpPH pelieHuH (PU3NUECKUX 3a/1ad WK B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 7 Kjaacce mpeaMETHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

HCIIOJIB30BaTh ITOHATHA: (I)I/ISI/I‘IGCKI/IG N XUMHWYCECKUC SABJICHHA, H8.6J'II-OI[CHI/IC,

9KCIICPUMCHT, MOJCJIb, T'MIIOTC3d, CIAWHUIIbI (I)I/IBI/I‘-ICCKI/IX BCINYHWH, aTOM,
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MOJIEKYyJIa, arperaTHble  COCTOSIHMSL — BemlecTBa  (TBEpHOE,  IKHUJKOE,
ra3oo0pa3Hoe), MEeXaHHYeCKOoe NBIKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEMHOE), TPaeKTOpHus, pPaBHOJACHCTBYyIOmas cuia, aedopmanus
(ympyrasi, IuiacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuyath sBieHUs (Auddys3us, TEIUIOBOE IBMKEHUE YACTUIl BEIIECTBa,
pPaBHOMEPHOE  JIBIDKCHHE,  HEpPAaBHOMEPHOE  JBHJKEHHE,  HMHEpLUs,
B3aMOJCHUCTBUE TEJI, PABHOBECUE TBEPIABIX TEI C 3aKPEIUVIEHHOM OCBIO
BpalleHUs, NIepeaada TaBJICHUs TBEPABIMU TEJIAMU, KUJIKOCTIMH U ra3aMu,
aTMoc(pepHOE JaBJCHHE, IUJIaBaHWE TeJ, NPEBPAICHUs MEXaHUYECKOU
HHEPryur) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh  IMPOSIBJIECHUE  M3YYEHHBIX  (PU3MYECKUX  SBJICHHA B
OKpY’XXaloIlleM MHpEe, B TOM 4Hcle (U3MUECKUE SIBICHUS B MPUPOJE:
MpUMEPBbl ABWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHBOM M HEKHUBOU
IpUpPOAE, NEHCTBHE CHIIBI TPEHHS B IPUPOJAE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS HAa XUBOH OpPraHu3M, IUIABAHHE PbIO, phlyard B
TEJEe 4YeN0OBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUM;
OINKCHIBaTh M3YYECHHBIC CBOMCTBA T€l M (PU3MUECKHUE SIBJICHUS, HCIOJbB3YS
(du3nyeckue BeIMYMHBI (Macca, 00BEM, TIIOTHOCTh BEILIECTBA, BPEMS, MYyTh,
CKOPOCTb, CPEIHSISl CKOPOCTh, CHJIa YIOPYTOCTH, CHJa TSKECTH, BEC TeJa,
CWJIa TpeHUs, AaBieHue (TBEPIOTO Tena, KUIAKOCTH, ra3a), BbITAIKHUBAIOIIAS
clila, MexaHuyeckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(P(GUIUEHT TMOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHUHETHYECKass U
NOTEHIMANbHASL  DHEpPrusi), MNpU ONUCAHUU TPABUIBHO TPaKTOBATh
(U3MYECKUI CMBICT KCIONb3YEMBIX BEIMYHMH, X O003HAYEHUS U €IUHULIBI
bu3MYeCKuX BETUYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JIPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ysl TpaBUJIa CIOXEHUs cui (BIOJIb OAHOW mpsiMoil), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesna, MpaBUJIO paBHOBecHs pblyara (06510ka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH SHEPrHH,
Ipy ATOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBATH €TI0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
NPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHMuecKux
miaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBAa (DU3UUECKUX SIBIICHUM,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;
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pemaTh pacu€THbIC 3a7a4u B 1—2 1eMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3BIBAIONTNE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIIOBHUS 3a/1a4u
3aMMChIBATh KPATKOE YCJIOBHUE, TMOACTABIATh (PU3NYECKHE BEIUYHHBI B
dbopMyibl W TMPOBOAUTH PAcU€Tbl, HAXOAUTHb CIPABOYHBIC JIaHHBIE,
HEOOXoAMMbIE  JUIsI  pelleHus  3ajJady, OIEHUBATh  PEATMCTHYHOCTh
MOJTy4YeHHOW (PU3NUECKON BEJIMUMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TMPU  TOMOIIU
(GU3UMYECKUX METOJOB, B OMHCAHWH WCCIICOBAHUS BBIJCISTH MPOBEPIEMOE
MpeanojoxkeHue (TUMOTEe3y), pa3iudyaTh U MHTEPIPETUPOBATH MOTYyUECHHBIN
pe3ynbTaT, HaXOJuTh OMIMOKM B XOJE OIbITA, JeNaThb BBIBOJABI IO €ro
pe3yybTaTam;

MPOBOJAUTH OMBITHI MO HAOTIOCHUIO (DU3NYECKUX SBJICHUN WM (PU3MUECKUX
CBOMCTB Tel: (opMyIupoBaTh MpPOBEpAEMbIC MPEATNON0XKEHHS, COOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00O0pY/IOBaHUsA, 3alMCHIBATH XOJI OMbITA U
(bopMyIMpOBaTH BHIBO/IHI,

BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tejia, 00bEMa,
CUJIbl M TEMIIEPATyphl C HCIOJb30BAHUEM AaHAJOTOBBIX U IHUGPOBBIX
npubOpOB, 3amUChIBaTh IOKa3aHUA MPUOOPOB C YUETOM  3aJIaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUThL HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAaHUEM MPSIMBIX H3MEPEHUM (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIXKYILETOCS! T€Ja OT BPEMEHU JBWKECHHS Teja, CUIIbI TPEHUS
CKOJIKEHHS OT Beca Tella, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHUJIBI TPEHHUS OT IUIOMIAJAN CONPHUKOCHOBEHHS TEJ, CHUJIBI
YOPYTrOCTH OT YIJMHEHUS MPYXKUHBI, BBITAIKUBAIOUIEH CHUJIBI OT 00BEMA
MOTPYyKEHHON YaCTH TeJla U OT TUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTU OT
IJIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO TMOTPY>KEHO TEJO, YCIOBUMN
IJIaBaHUsl TeJ, YCJIOBUW paBHOBECHS phluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM y4E€OHOTO UCCIEOBAaHUS, COOMPATh YCTAHOBKY U BBITIONHSATH
U3MEPEHUs, Cleays NpeAIOKEHHOMY TIUIaHy, (UKCUPOBATH PE3YJIbTaThl
MOJTYYEHHONW 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHJIE TPEIJIOKEHHBIX
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 110 Pe3yJbTaTaM UCCIEIOBAHMS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEIMYMH (TJIOTHOCTH
BEIIIECTBA KUIKOCTU U TBEPJIOTO TeJa, CUjla TPEHUS CKOJBKEHUS, IaBICHUE
BO3/yXa, BBITAJKMBAIONIAS CHUJIa, JCUCTBYyIOIAs Ha TMOTPYKEHHOE B
KUJKOCTh TeJ0, KOA(PPHUIIMEHT MOJIE3HOr0 AEHCTBUS MPOCTHIX MEXAaHU3MOB),
cieaysd NPEMJIOKEHHOW MHCTPYKIMU: TMPH BBIOJIHEHUU HU3MEPEHUI
coOHMpaTh AIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHHUE UCKOMOM
BEJINYMHBIL;
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e coOmrofaTh MpaBWiIa TEXHUKH O€30MACHOCTH MpHU padboTe ¢ 1ad0paTOpHBIM
000pyIOBaHUEM;

e yKa3bIBaTh MPUHLUIIBI JEHCTBHUS MPUOOPOB U TEXHUUECKHUX YCTPOUCTB: BECHI,
TEPMOMETpP, IJUHAMOMETpP, COOOMIAIOIIMECS COCYJIbl, OapoMeTp, pblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTB;

e XapakTepU30BaTh MPUHIUINBI  JCHCTBUS  HM3yYEHHBIX TMPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX oOnucaHuss (B TOM YHCIHE:
NOJIIUITHAKY,  YCTPOMCTBO  BOJOMPOBOJA, THIPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS O
CBOMCTBAX (PU3MYECKUX SIBJICHUM M HEOOXOAMMBbIE (DPU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e MPUBOAUTH NPUMEPHI (HAXOAUTH MH(DOPMALMIO O TIPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUSl  (PU3MYECKUX 3HAHUW B T[OBCEAHEBHOM JKM3HU  JUIS
obecrnieueHus: 0€30MaCHOCTU IIPU OOpaLIEHUH C IPUOOpaMU U TEXHUUYECKUMU
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

e OCYIIECTBIATH OTOOp HMCTOYHUKOB HHPopMauuu B HWHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM MOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUW M TOYTEM CpPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB  BBIJCIATH
uHpOpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

e WCIOJB30BaTh TMPHU BBIMIOJHEHUU YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISPHYIO
AUTepaTypy (PU3MUECKOro Colep KaHUs, CIPABOYHBIE MaTepUaibl, PECypCh
cetu UHTepHer, BnageTe NOpuéMaMu  KOHCIIEKTHMPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE KpPAaTKUE MUCHBMEHHBIE U YCTHbIE COOOIIEHUs Ha
OCHOBE 2—3 WCTOYHMKOB HHGOpMAIMK (PU3UUECKOTO COJACp>KaHUS, B TOM
quciie MyOJIMYHO JieNaTh KpaTKue COOOIEHUsl O pe3yibTaTax MPOEKTOB WIH
y4EOHBIX HCCIIEeOBAaHUM, MpPU 3TOM TIPaMOTHO MCIIOJIb30BAaTh H3YyUEHHBIH
NOHSATUWHBIN  ammapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

e TIpU BBHINOJHEHUH Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUN pacIpenessTh
OOSI3aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJladaMH,
CIICIUTh 3a BBHIMOJTHCHWEM IIJIaHa JIEHCTBUHM, aJleKBaTHO OIICHWBATH
COOCTBEHHBIH  BKJIaJA B  JACITENBHOCTh  TPYMIbBI,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYIKAIOIIHUX.

K xonmy oOydenust B 8 kiacce mpeaMeTHbIC pe3yabTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIOJIB30BaTh IMOHATHUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE

aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
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amop(HbIe Tella, HACBIIEHHBIN U HEHACBIIEHHBIHN Map, BIaKHOCTh BO3/1yXa,
TEeMIlepaTypa, BHYTPEHHSSI DHEPTHUs, TEIUIOBOW JBUTATENb, dJIEMEHTAPHBIN
AIIEKTPUYECKUI 3apsf, 3JEKTPUUYECKOE MOJI€, TPOBOJHUKH U JTUIIECKTPHKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;

paznuyaTh SABJICHHS (TEIUIOBOE pACUIMpEHHE U CXKaTue, Tervionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBAHHUE, KaNWUISPHBIE SIBJICHHS, HCIApEHHUE,
KOHJEHCAlMs, IUIAaBJIEHUE, KpuUcCTauM3auusi (OTBEpAECBaHUE), KHUIICHHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3TyYEHUE), JIEKTPU3AL U
TE€J, B3aMMOJICUCTBHUE 3aps0B, NEUCTBUS AJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aWMOJCIHCTBME MAarHUTOB, JEWCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM, DJJICKTPOMArHUTHAs WHIYKIIHAS) IO OIMHUCAHUI0 HUX
XapaKTEPHBIX CBOWCTB MU HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (U3MUECKUX  SBICHUA B
OKpYXXaloIlleM MHpEe, B TOM 4HcIe (U3NUECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHBIC SIBICHUS B MIPUPOJIC, KPUCTAIIIIBI
B mnpupoje, uznydenue ConHila, 3amep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE POCHI, TyMaHa, HHEs, CHEra, JJICKTPUYECKHE SIBJICHUS B
aTMocdepe, JIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE MoJie 3eMJIH,
Ipeiid MoI0COB, POJIb MAarHUTHOIO MOJIS JIJIS JKM3HU Ha 3emMJie, MOJSPHOE
CUSIHUE, TTPU ATOM MEPEBOJIUTH MPAKTUUECKYIO 33a7a4y B YU€OHYIO, BBIIEIATh
CYILIECTBEHHbBIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUN;

OMKCHIBATh M3YYCHHBIE CBOMCTBA TEN WM (PU3MUECKHE SBJICHUS, UCIOJIB3YS
dbu3nueckue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS DHEPrUs, KOJIUYECTBO
TEIJIOTHI, y/IeJbHAs TeIUIOEMKOCTD BEILIECTBA, YAEIbHAS TEIJIOTA TUIABJICHHUS,
yaelibHas TerioTa napooOpa3oBaHusl, yIeIbHas TEIIOTa CrOpPaHus TOILIMBA,
KOA(DPUIIMEHT TO0JIE3HOTO JCHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAsS
BJIQKHOCTh BO3/lyXa, JJICKTPUUECKUH 3apsiji, CHIa TOKa, JJIEKTPUUYECKOE
HanpsOKEHUE, COMNPOTHUBIICHHWE TMPOBOJHUKA, YIECIBHOE COINPOTHUBIICHUE
BEILECTBA, padOTa M MOUIHOCTb JJIEKTPUUECKOTO TOKA), MPU ONUCAHUHU
NPAaBWJIBHO TPAKTOBaTh (PU3UYECKU CMBICI UCHOJIb3YEMBbIX BEIWYHH,
00O3HaUeHUsI W €IUHUIBI (PU3WYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONUE JAaHHYIO0 (DU3UYECKYIO BEIMYMHY C JIPYTUMHU BEIMYUHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Ted, (U3MYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHHUsI BEILECTBA, MPUHLMUII CYNEPIO3UIMH MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma JJisl yyacTKa €N, 3aKOH
Jlxxoyns—JleHua, 3aKk0oH COXpaHEHUsI SHEPTHUH, MPU 3TOM JaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAXKECHHE,
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OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyallM INPAKTUKOOPUEHTHUPOBAHHOIO XAapaKTepa: BBIABIATH
INPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHX
IIaroB ¢ ONOpodl Ha 1—2 U3yYEeHHBIX CBOWCTBAa (U3MYECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemiath pacu€THbIC 3a7aun B 2—3 ACHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOIINE (PU3NYCCKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3aJauu
3aIMCBHIBATh KPATKOE YCIIOBUE, BBISBIATH HENOCTATOK JTAHHBIX ISl PEIICHUS
3a/la4M, BBIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE Uil €€ pEelLIeHMUs,
IPOBOANUTH PACUYETHl M CPABHUBATh IOJYYEHHOE 3HAUYECHUE (PU3NYECKOU
BEJINYMHBI C U3BECTHBIMU JJAHHBIMY;

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh MpPU [MOMOIIU
(GU3NYECKUX METOAOB, HCIOJbB3Ysl OINHMCAHUE HCCIEIOBaHMs, BBIICIATD
IIPOBEPSAEMOE  IIPEAIIOJIOKEHHUE, OLEHMUBATh IPAaBUIBHOCTb  IOPAIAKA
IIPOBEJECHUS UCCIIEI0BAHMs, J€1aTh BBIBOBI;

IPOBOJUTH OMBITHI IO HAOMIOAEHUIO (PU3UUECKUX SBJICHUNA WIH (PU3NYECKUX
CBOMCTB TeJ (KanWJUISIPHBIE SIBJICHMS, 3ABUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH TMPOLIECCa OCTHIBAHUS U HArpeBaHUs MpHU
U3IyYEHUH OT LIBETA U3Iy4arollen (MOIIoMaoneii) MIOBEPXHOCTH, CKOPOCTh
WCIIAPEHHS BOJBI OT TEMIEPATYPHI KUIKOCTH W IUIOAAN €€ TOBEPXHOCTH,
DNEKTpU3auMs TEl W B3aUMOJCHCTBUE  DJIEKTPUYECKUX  3apsOB,
B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHWTOB, BU3YAJIM3alllsl MAarHUTHBIX IOJEN
IIOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTI'O MOJI Ha IIPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA IEKTPOABUTATEISI IOCTOSTHHOTO TOKA):
(dbopMyaMpoBaTh MPOBEPSEMbIE NPEANONOKEHUS, COOMpaTh YCTAHOBKY H3
MPEI0KEHHOT0 000PYI0BaHUSI, OMUCKHIBATh XOJ OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATH IPSAMbBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXHOCTH
BO3/yXa, CHJbl TOKA, HAaNpPsKEHUSA C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M AATYUKOB (DU3MYECKUX BEIMYMH, CPABHUBATh PE3YJIbTAThHI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

IPOBOANUTH HCCIENOBAHUE 3aBHCHUMOCTH OJIHOM (DU3UYECKON BEIUYUHBI OT
OpPYyroi ¢  HCHOJb30BAHMEM  MPSAMBIX  M3MEPEHUH  (3aBUCHMOCTH
CONPOTHUBJIEHUS MPOBOAHUKA OT €r0 JUIMHBI, IUIONIAAN NOTIEPEYHOTO CEYEHUS
U YIEJIBbHOIO CONPOTHUBIICHUS BELIECTBA MPOBOAHUKA, CUJIbI TOKA, UAYIIETO
4yepe3 MPOBOJHUK, OT HaNpsHKEHHWS Ha MPOBOJHHMKE, HCCIEIOBAHUE
NOCJIEIOBATEABHOTO M NApaJUIEIbHOTO  COECIWHEHHW MPOBOJAHHUKOB):
IUTAHUPOBATh HCCIIEAOBaHNE, COOMPATh YCTAHOBKY U BBINOJHITH H3MEPEHHUS,
clieys NpPeJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh pPE3YJIbTAaThl IOJYyYEHHOU
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3aBUCUMOCTH B BHJI€ TaOIHI[ U TpadUKOB, AejaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEIOBaHMUS,

IPOBOJAUTH KOCBEHHbIE H3MEpeHusi (u3nueckux BeauuuH (yIelbHas
TEMJI0OEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOIHUKA, pab0Ta U MOIIIHOCTh
AIEKTPUUECKOTO TOKa): IUTAHUPOBATH U3MEpPEHUS, coOupaTh
IKCMIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEAys MpPENI0oKEHHOM WHCTPYKLUHU, H
BBIUHCIISTH 3HAUCHHE BEJIUUMHBI,

coOI01aTh TpaBHUa TEXHUKKU O€30MacHOCTH IpH padoTe ¢ J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepu30BaTh  MPUHIUIBI  JEUCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa UX OMHMCAHMS (B TOM YHUCIE: CUCTEMA
OTOITUICHHUSI JJOMOB, TUTPOMETp, TapoBas TypOMHA, aMIIEpMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUYECKONM HHEPIHM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKHUE
IPEIOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKa),
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PM3MUYECKHX SIBICHUM U HEOOXOIUMBIC
duznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOICTBA M HU3MEpPUTEIbHbIE
npuOOpkI 1O CXEMaM M CXEMaTHUYHBIM PUCYHKaM (KHUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JABUTATE]Ih BHYTPEHHETO CrOpaHus,
DIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI DJIEKTPHUYECKHX Ielel ¢
MOCIIEIOBATEIbHBIM U TApaJICIbHBIM COSMHEHUEM d3JIEMEHTOB, pa3iindas
yCIIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOJAUTH IPUMEPHI (HAXOIUTh MHGOPMAIINIO O MIPUMEPaX) MPAKTUIECKOTO
UCTIONb30BaHUSl  (PM3WYECKUX 3HAHWH B TIOBCEAHEBHOW JKWM3HHM IS
oOecrieyeHus: 0€30MaCHOCTH MPU OOpalIEHUH ¢ PUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBAMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

OCYILECTBIATh MOUCK MHPOopMaIuu GU3NUECKOTO conepkanus B IHTepHeTe,
Ha OCHOBE HMEIOIIMXCS 3HAHUW W MYyTEM CPaBHEHHS JTOMOJHUTEIBHBIX
WUCTOYHUKOB BBIACIATh WH(OPMAIINIO, KOTOPAs SBJSETCS MPOTHBOPEUHBOU
WM MOYKET OBITh HEJIOCTOBEPHOI;

UCIOJIb30BaTh TPH BHINIOJHEHUM Y4YeOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pU3MUecKkoro coaep)kaHus, CIPaBOYHBIE MaTepUANbl, PECypCHI
cetu  UHTepHer, BmameTh NOpuéMaMU  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHBIE IHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
o0o0mass wuHpOpMAIMIO W3 HECKONBKUX HMCTOYHUKOB  (DU3UIECKOTO
coJiep KaHusi, B TOM YHCJI€ MyOJUYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHOM
WM UCCJIEI0BATENbCKON NIESITEIbHOCTH, MIPU 3TOM I'PAaMOTHO HCIOJIb30BaTh
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U3YYEHHbI MOHATHMHBIA ammapar Kypca (U3MKH, COINpPOBOXKAAThH
BBICTYIUUICHUE NTPE3EHTALINEN;

e TIPU BBHIMIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (UBHUECKUX
IPOLIECCOB  pacHpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 33J1a4aMU, CJIEIUTh 3a BBIIOJHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKIaJ B
JEeATEIbHOCTh TPYIIIbI, BBICTPAWBATh KOMMYHHKAaTUBHOE B3aHMOJEHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K kxoHuy oOyueHus B 9 Kiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOLIUXCSl YMEHUIA:

e WCIOJb30BAaTh TOHATHS: CHCTEeMa OTCU€ra, MaTepualibHas  TOYKa,
TPAeKTOpHsl, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUA, nedopmanus
(ynpyras, IiacTU4yecKkas), TpPEHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE,
HEBECOMOCTh U TEpEerpy3kH, LEHTP TKECTH, abCONIOTHO TBEPAOE TEO,
LHEHTP TSDKECTU TBEPAOrO Tejla, paBHOBECHE, MEXAaHWYECKUE KoJjeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, FJIEKTPOMArHUTHBIE BOJIHBI, IKaJa
AIIEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTh U JTaJbHO30PKOCTbh, CIIEKTPbI
UCIIyCKaHMsI U MOTJIOLIEHUs, anb(a, Oeta- U raMMa-u3IydyeHHs,, U30TOIIbI,
AJIepHasl JHEPreTUKA;

e paznuyaTh SBIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEIHOE
JNBUKEHUE, DPABHOYCKOPEHHOE MNPSAMOJUHEHHOE [BHXKEHHE, CBOOOJHOE
NaJicHue TeJl, PAaBHOMEPHOE IBHKEHUE IO OKPYXHOCTH, B3aUMOJCHCTBUE
TEeJ, PEaKTUBHOE [BW)KEHHUE, KoJieOaTelbHOE JBWKEHHUE (3aTyXarolue U
BBIHYX/ICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE IBMKEHHE, OTpPAXKECHHE
3ByKa, MNPSMOJIMHENHOE pACIPOCTPAaHEHHUE, OTPAKEHUE WU IPEIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPaKEHHE CBETA, PA3JIOKEHUE OENOoro CBETa B
CHEKTP U CIIOXKEHUE CIIEKTPAIBHBIX LBETOB, IUCIIEPCUsl CBETA, €CTECTBEHHAs
PaZMOaKTUBHOCTb, BO3HMKHOBEHHUE JMHEWYATOrO CIEKTpa M3JIyYEHHUS) IO
OMMCAHWID UX  XapaKTepHbIX CBOHNCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacno3HaBaTb IMPOSIBJICHUE  M3YYECHHBIX  (PU3MUECKUX  SBJICHUA B
OKpyXXalIleM Mupe (B TOM 4YHuCiIe (PU3NYECKUE SBICHHUS B MPHPOJE:
NPWINBBI U OTJIUBBI, ABWXKEHUE TUIaHET COJIHEYHOW CHCTEMBI, PEAKTUBHOE
JNBKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHaMHU, 3XO0, LIBETa TeJl, ONTHYECKUE
ABJIIGHUS B TPHUPOJIE, Ouonoruyeckoe  JEWCTBHE  BUIUMOTO,
yIbTPapuOIECTOBOTO U  PEHTTCHOBCKOTO  M3NMYy4YEHUH, €CTECTBEHHBI
panvoOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaJAMOAKTUBHOE H3IyUCHHE
IPUPOJIHBIX MUHEPAJIOB, AEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUH Ha OPraHu3M
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4yeJioBeKa), MpU HSTOM TNEPEeBOJUTH MPAKTHUECKYIO 3ajady B Yy4deOHYIO,
BBIJICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SIBICHH;
OMUCHIBATh M3YUYEHHBIC CBOMCTBA TeJ U (PU3UYECKHUE SIBICHUS, UCIIOIb3YS
dbu3nueckue BETUYUHBI (CpelHsi W MIHOBEHHass CKOPOCTh Tella IMpHU
HEPaBHOMEPHOM JBUKEHUU, YCKOpPEHHUE, IepeMelleHue, MyTh, YrioBas
CKOpPOCTb, CHWJa TPEHUs, CWIa YIOPYFOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOOJHOrO TAaJCHMs, BEC TeJla, HMIIYJbC TeJd, UMIIYJIbC CHIIbI,
MeXaHhueckas paboTa U MOIIHOCTh, MOTEHIMAJIbHAS SHEpPrusi Teda,
MOJHSITOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUANbHAS DSHEPTUsl CHKATOU
NPY>KUHBI, KKHETUYECKAasi PHEPTUs, TOJIHAS MEXaHWYecKasi YHEPTus, Meprol
W 4acTtoTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTelb TMPEIOMJICHUS Cpelbl), MpU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PUBWYECKUIM CMBICT MCHOJIB3YEMbIX BEJIHMYUH,
000O3HAUEHUsI W E€IUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIUE JAHHYIO (DPU3MUECKYIO BEJIMYUHY C JPYTMMU BEJIMYMHAMH,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUNH;
XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUA U MPOLECCHI,
UCIIOJNb3Yysd 3aKOH COXPAaHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHLHNI CYIIEPIIO3UIMU CUJI, IPUHIIUI OTHOCUTENBHOCTH [ anmumes, 3aKOHBI
HproToHAa, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKCHUS U TTPEIIOMIICHUS
CBETA, 3aKOHBl COXPAHEHUS 3apsJOBOTO M MACCOBOTO YHCEN TPHU SIECPHBIX
peakiusax, NOph OSTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (U3MUECKHE MPOILIECCHl W CBOWCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMopod Ha 2-3 W3YYEHHBIX CBONCTBA (DM3MUECKUX SIBIICHU,
bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a7a4u (ONMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHN),
UCIIOJIB3Ys 3aKOHBI U (HOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BEIUYUHBI: HA
OCHOBE aHajM3a YCJIOBUs 3aJayd 3alUChIBATh KPAaTKOE YCJIOBHUE, BBISBIISThH
HEJIOCTAIONINE WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (hOPMYIIHI,
HEOOXOJMMBIC I  PEIIeHHUs, TMPOBOJAWTH pPAcUY€Thl U  OIICHUBATh
PeaTMCTUYHOCTD MOJTYYEHHOTO 3HaUeHUs (PU3UYECKON BEIIMUUHBL;
pacro3HaBath MTPoOOJEMbl, KOTOPhIE MOXHO PEIIUTh TMPU TMOMOIIU
(GbU3MYECKUX METOJO0B, HCIIONb3ysl OINKMCAaHUE WCCIICIOBaHUs, BBIICIATH
MpOBEPSIEMOE  MPEANOJIOKEHHUE, OIEHUBAaTh NPABUIBHOCTh  MOPSIKA
MPOBEJICHUSI UCCIIEI0BAHUS, JI€JaTh BbIBOJIbI, MTHTEPIIPETUPOBATH PE3YIbTATHI
HaOJIOICHUI U OTBITOB;
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MPOBOJUTH OIBITHI IO HAOMIOACHUIO (PM3UUECKUX SBJICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHuE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
SHEpPrUM, 3aBHCHUMOCTh IMEpHoJa KoJeOaHWW MNPYKUHHOTO MAasTHUKA OT
MaccChl rpy3a M >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMIUIATY/bI
MaJbIX KOJeOaHWH, MPAMOJUHEHHOE PAaCpPOCTPAHEHUE CBETA, PA3JIOKEHUE
0enoro cBeTa B CIEKTP, U3yUYECHHE CBOMCTB N300pakeHUs B INIOCKOM 3€pKalie
U CBOMCTB HM300pa)kKe€HUS TpeaAMeTa B coOuparomiei JnH3e, HaOIIoAeHHE
CIUIOIIHBIX U JTMHEHUYATBIX CIEKTPOB U3IIyUYEHHsI): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pYyI0BaHHUS, OTUCHIBATH XO/J1 OMbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOBL;

IPOBOJNUTH TPU HEOOXOIUMOCTH CEPHUI0 TMPSMBIX H3MEPEHUH, OMpeaessisi
CpellHEee 3HayeHUEe H3MepsAeMOM BeNIMYMHBI ((DOKYCHOE paccTosHuE
coOuparoiei  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpEHUs
(M3MEpUTENBHOTO MPUOOPa);

IPOBOANUTH  MCCIIEJOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
UCTIOJIb30BAaHUEM TPSIMBIX M3MEPEHHI (3aBUCHMOCTh ITyTH OT BPEMEHH TpHU
PAaBHOYCKOPEHHOM  JIBOKEHMM 0€3 HadaJbHOM CKOPOCTH, IMEpUuoja
KOJIeOaHHMI MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpaXEHUsl CBETA OT yIJa MaJIeHus W yrja MpeIoMIICHUs OT yrila MaJeHHUs):
IUTAHUPOBATh  WCCIIEIOBAaHUE, CaMOCTOSTENIbHO COOHMpaTh  YCTaHOBKY,
¢buKCHpOBaTh PE3yNbTaThl TOTYYECHHONW 3aBUCUMOCTH (DU3MUECKUX BEITMYMH
B BUJIe Ta0nuIl ¥ TpadMKOB, A€TaTh BBIBOABI IO PE3yIbTaTaM HCCIEAOBAHNUS;
IPOBOJANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYHUH (CPEIHAS CKOPOCTh
U YCKOpDEHHME Tela IMpU pPaBHOYCKOPEHHOM JBW)KEHHHU, YCKOpPEHHE
CBOOOMHOTO TajaeHWs, >KECTKOCTh TPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4yeckas paboTa M MOIMHOCTh, YacTOTa W TEPHOJ
KOJICOaHMI MaTEMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHUJIa
coOuparolel JIMH3bI, PaTUOaKTUBHBIA (OH): IJIAHUPOBATh H3MEPEHHS,
cOOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYS
NPEIJIOKEHHOW  MHCTPYKIIMHM, BBIUMCISATH  3HAUYECHWE  BEIUYHMHBI U
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNIbTAThl C YUYETOM 33JJaHHOW MOTPEIIHOCTH
U3MEpPECHUM;

COOJTIO/IaTh TIPAaBMJIA TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

pa3nuYaTh OCHOBHBIE TMPHU3HAKM W3YYCHHBIX (PH3UYECKHX MOJETICH:
MaTepuagbHas TOYka, aOCOTIOTHO TBEPOE TEJIO, TOUCYHBI NCTOUYHUK CBETA,
Jdy4, TOHKas JIMH3a, IUTAHETapHas MOJEib aTOMa, HYKJIOHHas MOJENb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh  NPUHIUIBI  JEUCTBUS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX ONHCAaHUS (B TOM YHCIE:

29



CIUJIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS U YCKOPEHMSI, paKeTa, HX0JIOT,
OYKH, TEpHUCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOJbI, CIIEKTPOCKOI,
NO3UMETp, Kamepa BuibcoHa), CHOJB3Ys 3HAHUS O CBOMCTBAaX (PU3MYECKHUX
SIBJIEHUI 1 HE0OX0IUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLIECCOB MPU
pelieHny yueOHO-TIPAKTHUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JJISl TIOCTPOCHHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U COOMpAroIeH JTHNH3E;

IPUBOJUTH NPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUH B IIOBCEAHEBHOM JKHU3HM JJIA
oOecrieyeHus: 0€30MaCHOCTH MPU OOpalIEHUH ¢ PUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 310POBbSI U COOMIOAEHUS HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

OCYILECTBIIATh NOUCK MHPOpMaLu GU3NUECKOTO conepkanus B MIHTepHeTe,
CaMOCTOSITENILHO ~ (OPMYJUPYsl IOUCKOBBIA  3alpoc, HAXOIUTh MYyTH
ONpEJENEeHUs] JOCTOBEPHOCTH TMOJYYEHHONM HHQOpManMd Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh IPHU BHIIOJHEHUM Y4YEOHBIX 3aJaHUIl HAyYHO-TNOMYJSPHYIO
auTepaTypy (pU3MUECKOro colep)kKaHus, CIpPaBOYHBIE MaTepUalbl, PECypCHI
cetru  UHTepHer, BmameTh NOpuéMaMU  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHMS HAa OCHOBE
uHGOpMAllMM U3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOIO COACpkKaHUs,
nyOJIMYHO MPEJCTaBIATh PE3yJIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKON
JESITEIbHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJIb30BATh M3YUYEHHBIN MOHSITUWHBIN
anmapar u3y4aemoro pasiaena (U3MKM U CONpPOBOXKIATh BBICTYIUICHUE
npe3eHTaluuen ¢ y4éToM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bubmuorexa [JOK
1.1 o - 2
M3HEa - Hayka 0 fpupose https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FISHHCCIHE BETHHAMHBL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [JOK
2.1 1
CTpocHne BetlecTsa https://m.edso00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHHHCCKO ABHACHHC https://m.eds00.ru/7f416194
3.2 WNueprus, macca, TIIOTHOCTH 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

33 Cuma. Bugst cut 14 2 https://m.edso0o.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnnoreka HOK
' TeJIaMHU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapietine KuaKocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 Armocieptioe aapierie 0 https://m.eds00.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Paora 1 MOMHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
>3 Mexanirieckas sHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB H TeM nudpoBbIe
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero odpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BemIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DeKTpUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 II i i 2 1 7
OCTOSHIRIH STCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 SEKTPOMATHHTHAS HHAYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAMOACHCTBHE TCH https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannudeckue Koj1e0aHUs U BOJHbI
bu6nmoreka [JOK
2.1 Mexanunueckue Kojaeda 7 3
RAMHHACCIHE ROnCham https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckue BO .3 8 1 3
RATHUACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnorexka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe ABJIEHHS
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 bubnmuorexa [JOK
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bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 mOTJIONIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
[ToBTOpEHUe u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka: 7-# kiace: 0a30BbIN YpOBEHb: yueOHHUK, 7 Kiacc/ [lepeimkun .M.,
HBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BbIM ypoBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3natensctBo «IIpocBemnienuer

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepobimkun U. M.,
['ytauk E. M., MIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

e Yepnuukona O.A., ['magenkosa C.H., Kynpssues B.B. Meroanueckoe nocobue k
yueOHuKy ¢usuku 7 knace (maus YMK @wusuka. [Tepoimkua M. M. - FiBaHoB A.
H. (7-9)

e Yepuukona O.A., ['magenkosa C.H., Kynpssues B.B. Meroanueckoe nocobue k

yueOHuKy ¢usuku 8 knacce (maus YMK @usuka. [Tepoimkuna U. M. - FiBaHoB A.
H. (7-9)

e Yepuukona O.A., ['magenkoBa C.H., Kynpssues B.B. Meroanueckoe nocobue k

yueOHuKy ¢usuku 9 knacce (imaus YMK @usuka. [Tepoimkuna M. M. - FiBaHoB A.

. (7-9)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/subject/28/
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