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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepanbHoi paboueii MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copmepxanue mporpamMmbl M0 (U3HKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OPTraHU3ALMIO0 H3YYCHUS
GU3MKKM Ha JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKe YYHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB HAa ypPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rogam oOyudeHus (IO KJjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COICPKAHHS W
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJIUYECKOMN
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®duzrka SBISIETCS  CHCTEMOOOPA3YyIOIIMM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hM3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE TPOIIECCOB
W SBIICHHM, HM3y4aeMbIX XUMHEH, OWOOrHMel, acTpoHOMHEH U (U3UYCCKOU
reorpadueii, BHOCHUT BKJIAJ B €CTCCTBCHHO-HAYYHYIO KapTHHY MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METOojIa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (pU3MUecKoro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢uzuku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJCHUE
CIICTYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTCCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

* HAY9HO OOBSICHATH SIBJICHUS,

« OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

* THTEPIPETUPOBATh JTAHHBIC W MCIOJIb30BaTh Hay4YHBIC TOKA3aTeIIbCTBA IS

MOJIYYCHUS BBIBOJIOB.



[lenrn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B Konmenmuu mnpenogaBaHus ydeOHoro mpeamera «Duszuka» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit ®Denepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa30oBaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn Munucrepcersa npocemienust Poccuiickoii @enepanuu (IpoToKoJ oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

 IpUOOpETEHNE MHTEpECa M CTPEMJICHUS OOyYaronIMXxcsl K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTUE HX HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

* pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe MO3HAHUS U (HOPMHUpPOBAHUE
MCCJIEI0BATENHCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

« (hopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHUs] OCHOB
CTPOEHHUS MaTepUH U PyH/IaMEHTAIIbHBIX 3aKOHOB (DH3HUKU;

- hopMHpOBaHHE TPEACTABICHUN O poiMu (U3MKU A Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oyayiien
npoeCCUOHAIBHON NIeSITEILHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 5TOM HaIlpaBICHUH.

JlocTikeHne 3THX Liejeld MmporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO

oO1ero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

 IpuoOpeTeHne 3HAHUW O  JIUCKPETHOM CTPOEHHMM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

* IPUOOPETEHNUE YMEHUM OMNMUCHIBATh U OOBACHATH (PU3MUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA

*OCBOGHME METOJOB  pEUIEHUS  MPOCTEHIINX pacy€THBIX 3aaau

C MCTOJIb30BaHUEM bu3nUecKux MO,  TBOPYECKUX
U TIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

s pa3BUTHEC YMCHHMH HAOJI0OJaTh NMPHUPOIAHBIC SBICHUS W BBITTONHSITH OIBITHI,
nabopaTopHble  pabOThl W OKCIEPUMEHTAJbHBIC HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

+ OCBOCHHME TPUEMOB paboThl ¢ WHGOpMaIUe (U3NYECKOTO COACpP)KAHMUS,
BKJTFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JTIOCTHKEHUAX (U3UKHU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHWE NH(POPMAITNH;

* 3HAKOMCTBO €O c(hepamu mpodheccnoHaTbHOU AESITENbHOCTH, CBSI3aHHBIMU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH  Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B He/ICNO), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 gaca B HefIeNiO).

[Tpennaraemselii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIaTENIbHbBIN XapaKTep, YUUTEINb JIeJaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEH
o0yJarolmxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHUM, MPEeAaraéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aM€eHa 110 (PU3UKE.

COJAEPXKXAHUE OBYUEHUA

7 KJIACC

Pasznen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usnka — Hayka o npupoxe. fABneHusa npuponbl. PU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusmueckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HAayKd H3Y4alOT MPUPOLY.
EcTecTBEeHHO-HAYUYHBII METOJl TO3HAHMS: HAONIOAEHHE, MOCTaHOBKAa HAyYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, IKCIIEPUMEHT I10 NMPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCcKuX SIBICHHUH C MOMOIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIJIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE,

CBETOBBIC SABJICHUS.
2. ®usnyeckue NMpuOOpHl U Mpoleaypa MpsMbIX U3MEPEHUN aHAJIOTOBBIM U
U OPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3mepenue Ttemmeparypbl IpU IMOMOLIM KUJIKOCTHOTO TEPMOMETpa H

JaTYuKa TEMIIEPATYPBI.



6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJIETA
HIapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIe BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactull BemecTBa. CBsA3b CKOPOCTHM JBWKEHHS YacTHL C
TemnepaTypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJKOCTEN U TBEPABIX
(kpucTammyeckux) Tesl. B3auMoCBsI3b MEXy CBOWMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmonenue — ABieHMM,  OOBICHSIOIIMXCS MPUTKEHUEM WA

OTTAJIKMUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimaol.
1. OrmeHka JuaMmeTpa aroMa METOJIOM  PSIO0B (c
HCIIOJIb30BaHueM (oTtorpaduii).
2. OmbITHI 10 HAOIIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnpITel IO OOHAPYKEHUIO JACHCTBUSI CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe JIBHKeHUE. PaBHOMEpHOE W HEpaBHOMEPHOE JBUXKCHHUE.
Cxopoctb. CpellHssl CKOPOCTh MPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKEHHSI.

SBnenue wHepnuu. 3aKOH MHEpUMH. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Tenl. Cuila ynpyrocTd M 3aKOH
['yka. I3mMepeHue cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CHJI, HAaIPABJIEHHBIX 110 OAHOM TIpsiMoil. PaBHozelcTBytomas cuil. Cusa TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpEeHUe B MPUPOJIEC U TEXHUKE.

Hemoncmpauuu.

1. HaGnronenue MexaHWMUECKOTO JIBIKCHUS TeNa.



N3mepenne cKkopoCcTH MPSIMOJIMHEHOTO JBUKEHHUS.
HabGnronenue siBjeHUST HHEPLIMH.

HaOmronenne n3aMeHeHus CKOpOCTU MPU B3aUMOICHCTBUU TEJ.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHON MIPSIMOIA.

o v s~ w N

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK JIajiee).

2. OmpeneneHue cpeAHEel CKOPOCTH CKOJIbXKEHHUs OpycKa WM IIapuKa Mo
HAKJIOHHOU IUTOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopmariim)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0bEMma, TemriepaTypsl. llepemaua naBneHus
TBEPABIMU TEJAMHU, XKUIAKOCTAMH M Tazamu. 3akoH llackamsa. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ MapocraTuyeckuid
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpudyuHBl CyriecTBOBaHUS
Bo3aAymHON oOonouku 3emsd. OnbiT Toppuuemnmu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JAaBICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHns aTMOChHEepPHOTO TaBJICHHUS.

JlelicTBue XKUIOKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeEJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbD AABJICHUS ra3a OT TEMIIEPATYpHI.

2. llepenava naBieHus KUIKOCTHIO U Fa30M.

3. CooOmaromiyecst CoCybl.

4. I'mppaBirdeckuid mpecc.

5. IlposiBnenue aeiicTBust aTMOCHEPHOTO J1aBJICHUS.

6. 3aBUCHMOCTH BBITAIKUBAIONICH CHJIBI OT 00BEMa TOTPYKEHHOW YaCTH

TeJa U MIIOTHOCTH KUIKOCTH.

N

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcIIOBHE IUIABaHUS TEN: IUIABAHUE WIM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIICHUS MJIOTHOCTEH TeJia U KUIKOCTH.



Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTb YaCTH TEJIA.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbI, JICHCTBYIOIIEHM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUIIBL, TEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOUIME 3aBUCHMOCTb BBITAIKUBAIOLIECH CHIIBI,
JEHCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00bEMA OTPYKEHHON B )KHUJIKOCTh
YaCcTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KoHcTpynpoBanue apeomeTpa HIM  KOHCTPYHPOBAaHUE JIOOKH U
OIIpEIICIIEHUE €€ TPY30HOABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHEpIrus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBmito
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXAaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHUMAlIbHAas SHEPrusl.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPaHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. I[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

1. Omnpenenenue paOOThl CHJIbI TPEHHS NMPU PABHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. HM3mepenue KII/] HaKIOHHOM IIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJEKyJd. OMNbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U



TBEPJBIX TEJI HAa OCHOBE IOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKECHHS
yactull. BuyTrpennsas sHeprus. CnocoObl HM3MEHEHHS BHYTpPEHHEH DSHEpruu:
Terionepeaaya u COBEpIICHUE paboTHL. Bun TeIIoNepeaauH:
TEIUIONPOBOJIHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oamanca. [lnaBiaenue w
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcnaperwe. Kunenue. YnmenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOro
JIaBJICHHUSL.

BnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[TpuHune! padots! TeruoBbix aurateneil KI1/] termmoBoro asuraresns.
TernnoBbie ABUTATEIN U 3aIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGnroneHue 6pOyHOBCKOTO JBUKECHHUSI.

2. HaGmionenue nuddyszuu.

3. HaOmionenue siBneHui cMauyMBaHUs U KaMWUISIPHBIX SIBICHUM.

4. HabmroieHue TeraoBOro pacuIupeHus Tell.

5. M3MmeHeHue namieHusi rasa Mpd U3MEHEHUM 00bEMA U HArpeBaHUU WIIU
OXJIAXKCHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPHI.
Bunae! Tenmonepenayu.
OxJaxJieHue pu COBEPIIICHUHN padOTHI.
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HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIECTB.

11. HabnrogeHue KUneHus.

12. HabmroieHue mocTosiHCTBA TEMIIEPATyPhl NPH TIaBJICHUH.

13. Mopenu TenioBbIX IBUTaTese.

Jlabopamopuwie pabomol u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnbITHI 0 BBIPAIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnpIThl 1O HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHHUsSI Ta30B, JKUIAKOCTEH U
TBEPABIX TEIL.

4. OrmpeneneHue JaBjeHHs BO31yXa B OaJIJIOHE MINPUIIA.



5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3lyXa OT €ro

00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUS.

6. IIpoBepka rumoTe3bl TUHEUHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OJHEpruud Tejla B pe3yibTaTe
TEIIONepeaul U padOThl BHEITHUX CHJL.

8. HMccrnenoBanue siBIIEHHUS TEMJIOOOMEHAa MPU CMEIIMBAHUU XOJOJHON H

ropsi4eu BOJBL.

9. OmpeneneHue KOIMYECTBA  TEIUIOTHL, MOJYYEHHOTO BOAOW  MpHU

TEIMJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. Onpezenenne yAelIbHON TEMI0EMKOCTH BEIIECTBA.

11. MccnmenoBanue npolecca UCapeHus..

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenenieHne yIEIbHOM TEIUIOTHI IUIABJIICHUS JIbJA. Pazpen 7.

DJIeKTPU4YeCKHe U MATHUTHDIE SIBJICHHS.

OnekTtpuzauus Tel. J[Ba poaa 3JIEKTpUUECKUX 3apsaoB. BzaummopeiictBhe
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnojse. Hanpsok€HHOCTH diekTpudeckoro nosst. IlpuHnmn
CYIIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOJHMKM W JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOrOo TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cuna  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIbHOE COMPOTHBJICHHE BeliecTBa. 3akoH OMa
o ydactka uenu. llocnemoBarenbHOE UM HapaJUIENIbBHOE  COEIMHEHME
ITPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH DJIEKTpUYECKOTO ToKa. 3akoH Jhxoynsa—JleHua.
DNEeKTpUYECKHUE LENU U MOTpeOUTeNn 3MeKTpudeckoil sneprun B obiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtosiHHbIE ~ MarHuTbl.  B3auMOAEHUCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHuTHOE 10J1€ 3€MJIM U €ro 3HaY€HUE I KU3HU Ha 3emiie.
Omeir  Opcrena. MarHuTHoe TMOJE  DJIEKTPUUECKOTO TokKa. IIpuMeHneHume
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.



DONEeKTpOABUIaTENb IMOCTOSIHHOIO TOKa. MCronb30BaHWE >SJEKTPOJABUIATENEH B
TEXHUYECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
Omneitel @apajned. SBneHue 3eKTpoMaratuTHOW nHAYKuuu. [Tpasuio Jlenna.

DnekTporeneparop. CriocoObl  TOJNy4EeHHUS  DJICKTPUUYECKOM  DHEpPrHH.

DIEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.
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25.

BJICKTpI/IBaHI/ISI TCII.

JIBa poJ1a 2IIEKTPHUUYECKHX 3apsAJI0B U B3aUMOJIECHCTBHE 3apsyKEHHBIX TEJl.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
OnekTpocTaTH4ecKas UHIYKIUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX JIMHUN AIEKTPUUECKOTO TOJIS.
McTOYHHMKYN IOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. ['a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. U3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. B3aumoaencTBue noCTOSIHHBIX MarHUTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTEl @apazes.

. 3aBUCUMOCTh HaIpaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUH

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomel u onvimel.
OneIThl MO HAOMIOACHHWIO DJJIEKTPU3AIMU Tl WHAYKIMEH | TpHU

1.

COIIPUKOCHOBCHHUMU.

cro

HccnenoBanue MAEUCTBUS DIIEKTPUYECKOTO TOJS HA TNPOBOJHUKU U

JTUDJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

W3mepeHne n peryJimpoBaHue CUIIbI TOKA.

W3mepeHne U peryJnpoBaHUE HATIPSKEHUA.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITel, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBIICHUS IPOBOAHUKA OT €ro JUIMHBI, IUIOIIAJHW IOIEPEYHOIO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHHS HANOPSDKEHUA IIPU  IOCIENOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKAa NPH MAapajuieIbHOM COEOUHECHUU
PE3UCTOPOB.

Omnpenenenne paboThI IEKTPUUECKOTr0 TOKA, UAYILIETO YepPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH — 3JIEKTPUYECKOIO TOKA, BBIACIAEMONM Ha
pe3ucrope.

HccenenoBanye 3aBUCHMOCTH CUJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUHN
U pa3JeJICHNH.

HccenenoBanye NeUMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnpITel, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBl TOKa WM HaIlpaBJICHHS TOKa B
KaTYILKE.

N3ydeHne nercTBUsI MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.
KoncTpynpoBanue u nusyuenue paboThl 3JIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnpITEl 10 MCCHEAOBAHUIO SABJIEHUS DIIEKTPOMArHUTHOM WHAYKLWU:
VCCIIEIOBAHUE WM3MEHEHHUM 3HAYCHUS W HaIpaBJICHUS HHAYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.
Mexannueckoe nBwxkeHHEe. MarepuanbHas Touka. (Cucrema OTCYETA.

OTHOCUTEILHOCTh MEXaHUUYECKOI'O JABUXKXCHMUS. PaBHOMepHOe HpHMOHHHeﬁHOC

nBmxkeHue. HepaBHomepHoe npsiMonuHenHOe ABMKeHUE. CpelHss 1 MIHOBEHHAas

CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.



Yckopenue. PaBHOyckopeHHOe mpsMonuHenHoe aBmkeHune. CBoOoaHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepmon m vacrora oOparueHusl.
JIunelHas u yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HbptoToHa. Bropon 3akon Hetorona. Tpetuii 3akon HproToHa.
[IpyHIMT CynepIO3UIUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUs CKOJIbKEHUS, Chila
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgeHus. Jlwxenue ruia”Her BOokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuasibHON TOuku. AOcooTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMnynbe cuiibl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa CHII TSDKECTH, YNPYTrOCTH,
TpeHust. CBs3b d3Hepruu u pabotsl. [loTeHnnanbHast SHEPrUs Tena, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJM. [loTeHIManbHas SHEPTrUs CxKAaTON NpykuHbl. KnHetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHS MEXAHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHMYECKOTO JIBHXKEHHSI Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NYT€M W TPAEKTOPUM ABWKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre npu3HakoOB PaBHOYCKOPEHHOTO IBUXKECHUS.
Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.
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HabGmronenne MexaHMUeCKuX SIBJICHHM, MPOUCXOSAIINX B CUCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM H YCKOPEHHOM  JIBMYKCHUU

OTHOCHUTEIHHO KabWHeTa (PU3MKH.

7. 3aBUCHMMOCTb YCKOPEHHs TeJla OT MAaccChl T€la W JEUCTBYIOLIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT TIPHU B3aUMOJICHCTBUMN TE.

9. M3MeHeHue Beca Tena mpu YCKOPEHHOM JIBUKEHHM.

10. [Tepenaua ummnynbca npu B3aUMOJICCTBUM TE.

11. [IpeoOpazoBanus SHEPTUU TPU B3aUMOJACHCTBUU TE.

12. CoxpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJECHCTBUMU.



13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmroieHue peakTuBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON YHEPTUU MTPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPH JIBUKEHUH TeJa MOJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1. KoncTpynpoBanue TpakTa s pa3srOHAa M JAJIbHEUIIEr0 PaBHOMEPHOIO
JBMKEHUS IIAPUKA WIH TEIEKKU.

2. OmpeneneHue CpeqHEN CKOPOCTH CKOJIbXEHHsS OpycKa WM JBUKCHUS
[IapUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OmnpeneneHue YCKOPEHHs Tella IPU PABHOYCKOPEHHOM JIBMXKCHHMM IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHne 3aBHCUMOCTH IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

5. IIpoBepka rHMIOTE3bl: €CAM MNPU PABHOYCKOPEHHOM JIBHJKEHHH 0€3
HAa4aJIbHONM CKOPOCTH IIyTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Omnpenenenrie KO3QPUIUEHTA TPEHUS CKOJIbKEHHS.

8. OmnpeneneHue KECTKOCTH NPYKUHBL.

9. Ompenenenre pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JIBUYKEHUM Teja
10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

10. Onpenenenne pabOThl  CHIIBI  YOPYIOCTH TpU  TOJIBEME TIpy3a ¢
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXpaHEHUS DHEPTHUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUM: epHo,
4acToTa, aMIUINTyJa. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpaineHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxatomue — KojeOaHus.  BpiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexanuyeckue BosHBI. (CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonbHble W
MONepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.
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HaGmronenne koneOaHWl TEN II0J JEWUCTBHUEM CHJIBI TSKECTU U CHJIBI

YIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha NPY>KUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pPe30HaHCa.
PacnipocTpaneHue npoaoiabHbIX U TONEPEYHBIX BOJIH (HA MOJENN).
Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.

7.

()HpCHeHGHHG HJaCTOTbI u Imepruoaa KoJIcOaHUH
MaTEMaTH4YCCKOI'O MassTHHKA.

OmnpeneneHue 4acTOThI U MepUojia KojaeOaHul MPyKUHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TTeproa KojaeOaHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJia KOJICOAHUHN MPYKUHHOTO MasTHUKA
OT MaccChl Irpysa.

[IpoBepka HE3aBUCMMOCTU TMEpUOJA KOJCOAHUN Ipy3a, MOABEIHIEHHOIO K
HUTH, OT MaccChl rpysa.

OnbITEI, JEMOHCTPUPYIOIIHME  3aBUCUMOCTh  IEepHojia  KojeOaHUM
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  DJIEKTPOMAarHuTHble  BOJNHBL.  CBOMCTBa

AJIEKTPOMArHuTHBIX BOJIH. [lIkama »JaeKTpoOMarHUTHBIX BOJIH. Fcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DnieKTpoMarHuTHas Tnpupoga cBera. CKopocTh cBeTa. BojHOBBIE CBOMCTBA

CBCTa.

Jemoncmpayuu.

1.
2.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.
1. M3yyenue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOWMIIBHOTO

tenedoHa.

Pa3nen 11. CBeroBbIe IBJI€HHS.

JlyueBas MOJIEJIb CBeTa. Hcrounuknu CBeTa. [IpssmonHeiHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cBeta. [lnockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.



[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe
OTpa)K€HUE CBETA. Hcrnonb3oBaHWE TMOJHOIO  BHYTPEHHETO

OTPAXXEHUSI B ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom omyuedt B JsmH3e. OmnTHdeckas cuctema Qoroamnmnapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak onrThyeckas cucteMa. biIm3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. Ombitel HproTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHUii ¢ TOMOIIBIO JIMH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
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10. Monenp riasza.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yrja OTPa)XEHUsI CBETOBOTO Jiyda OT yrja
naJICHUs.

2. W3ydenue xapakTepUCTUK M300paKEHUS MpeIMETa B IIJIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIIEHHUS] CBETOBOIO JIyda OT YIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue POKyCHOTO PACCTOSHUSI M ONTHYECKON CUIIBI COOMparOIIeit
JIVH3BI.

6. OMBITHI 110 Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

7. OmBITEl TIO BOCTIPUSITHIO I[BETa MPEIMETOB IMPU HX HAOIIOJCHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHass mojenb atoma. Momens atoma bopa.

Wcnyckanue v norjioieHre cBera aroMoM. KBaHThl. JInHeHyaThie CIEKTPHI.



PannoaktuBHOCTE. ANb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykionHnas wMopgenb aromMHoro sapa. WM3orombel. PaanoakThBHBIE
npespatienus. [leproa momypacmnana aTOMHBIX sED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U MAacCOBOTO YHUCEN.
DHeprus CBs3W aTOMHBIX sfep. CBs3b Macchl W dHepruu. Peakmuum cuHTE3a U
nenenus saep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3JIYYCHUH Ha >KHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUS.

CrieKkTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIONINX U3ITYyUSHUH.

Peructpanus u3mydeHus MPUPOTHEIX MUHEPAIOB U MPOTYKTOB.

IS A o o

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CIUTONTHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHHS.

2. UccnenoBanue TPEeKOB: M3MEPEHUE SHEPIMHM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IToBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--0000TAONNN MOAYJIh IPEIHA3HAYCH /I CUCTEMAaTU3aIluU
u  0000IIeHUST MPEIMETHOTO  COJEpKaHWUS W ONbITa  JIEATECIHHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE JJIs TIOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3MKe s o0yyaroluxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipu M3yd4eHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeILHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUNBACTCS AOCTIIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, (Hopmupyercs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKU, OBJIAJICHUEC YMCHHUSIMH OOBSCHATH (PU3UUECKHE
SIBJICHHSI, TIPUMCHSS TIOJyYCHHBIC 3HAHUWSA, pemaTrh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpyHIMIIHATBEHO IEATEIIBHOCTHBIM XapaKTep JAHHOTO pas3fielia peaanu3yeTcs
32 CY€T TOro, 4YTro OOy4YaroIIMecs BBIIONHIIOT 3aJaHus, B KOTOPHIX UM
npeaiaracTcs:

Ha OCHOBE ITOJTYYEHHBIX 3HAHWH paclioO3HaBaTh M HAYYHO OOBSICHATH



¢usznyeckue SBICHHS B OKpPYXKaIOLIEH TMPUPOAEC U TOBCEIHEBHOW >KHU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SABJICHUH, B TOM
YUCIIe ISl IPOBEPKU TMIIOTE3 U MOJTYyYECHUS TEOPETHUECKUX BBIBOJIOB;
OOBSICHATh HAy4yHbIE€ OCHOBBI HamOOJee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOT0 UCIIOIb30BaHUS PA3INYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALIEHUS M COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3uKyu Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs HAMPABIICHO
Ha JOCTUKEHUE JINYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydeHusi pu3MKku Ha ypoBHE OCHOBHOI'O 00IIET0 00pa3oBaHUs
y oOyuatoierocss 0y1yT cOpMUpPOBaHbI CIAEAYIOIIUE JIUUYHOCTHBIE PE3YyJIbTaThl B
YaCTH:

1) IATPHOTHYECKOT0 BOCIIMTAHUS:

-0 mposiBneHHe wuHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKOM (PU3HYECKON HAYKH;

« 0 1ieHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DH3UKOB;
02) rpa:kIaHCKOro U yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

-0 roToBHOCTHh K aKTMBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO
3HAUYMMBIX M OTUYECKUX MPOOJIeM, CBA3AHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTIKECHUN (DU3UKH,

-0 OCO3HAHHUC BAJKHOCTHU MOPAJIbHO--3THYCCKUX IMPUHIOUIIOB B ACATCIBHOCTH
YYEHOT0;

*3) 3cTeTHYeCKOr0 BOCIIUTAHMS:

- 0 BocmipusiTHE SCTETUYECKUX KAYECTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; O 4) HeHHOCTH
HAYYHOI'0 IMO3HAHUSA:

-0 oco3nanue neHHOCTH (PU3MUECKOM HAyKHM KaK MOLIHOTO WHCTPyMEHTa
MO3HAHHWS  MHPA, OCHOBBI  PA3BUTHsS  TEXHOJIOTUM, BaKHEHIIEH
COCTABIIIOLIEN KYJIbTYPBI;



- 0 pa3Butre HaydHOU JTF0OO03HATEIHLHOCTH, MHTEPECA K MCCIEAOBATEIIbCKOM
JIeSITCIIbHOCTH;

«5)  (¢opMupoBaHHsI KYJbTYPbI 310POBbSI H IMOIMOHAIBHOTO
0J1aromoJIy4ns:

-0 oco3nanue OCHHOCTH 0e301macHoOro 06p338. JKU3HKU B COBPCMCHHOM
TCXHOJIOTHYCCKOM MHPEC, BAXKHOCTU IIPaBHII 0e3011acHOro IIOBCACHHA Ha
TPAHCIIOPTC, Ha JOPOrax, C JJICKTPUICCKUM U TCILJIOBBIM O60py,Z[OBaHI/I€M
B JOMAITHHUX YCJIOBHAX,

-0 chopmupoBaHHOCTH HaBBIKa pedIEKCUU, MPU3HAHUE CBOETO IpaBa Ha
OMMOKYy MW TaKoOro kK€ IpaBa y JPYroro 4eioBeka; 0 6) TpPyaoBOro
BOCIIUTAHMSA

- 0 akTMBHOE y4yacTue B PEIICHWU MPAKTUYECKUX 3a/lad (B paMKaX CEMbH,
oOpa3oBaTeILHON OpraHu3aluu, ropoja, Kpas) TEXHOJIOTUYECKON U
COLIMAJIbHON HAIpPaBJICHHOCTU, TPEOYIONIUX B TOM YHUCJIE U (PUINYECKUX
3HAHUM;

- 0 uHTEpEeC K MPaKTUUYECKOMY M3YUYEHUIO NMPodeccuid, CBI3aHHBIX C (PU3UKON;
0 7) 3KOJOrH4eCKOro BOCIIMTAHUSA:

- 0 opueHTanus Ha nmpuMeHeHHE (HU3UUYECKUX 3HAHWM JJIsl pEeIICHUs 3a7a4d B
00JIaCTU OKpY’KaIOIIEH CpeJibl, TJIAaHUPOBAHUS MOCTYIKOB U OLICHKUA X
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH CPEbI;

« 0 oco3Hanue riao0aabHOrO Xapakrepa dKOJOTMYECKUX MpoOsieM U MyTed uX
pelIeHus;

- 8) aganTanuM K M3MEHAIOIUMCH YCJIOBUAM COLUAIBLHONW M NPUPOIHOM
cpeasbl:

-0 moTpeGHOCTH, BO B3aMMOAECHCTBUM TNpPHU BBINOJIHEHUH HMCCIEAOBAHUN U
IPOEKTOB (PU3NYECKOW HaNpaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
ApYTruX,

-0 mnoBbllIEeHWE YPOBHS CBOEH KOMIETEHTHOCTH 4YEpe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

-0 morpebHoCcT, B (OpMUpPOBAHMM HOBBIX 3HAHWA, B TOM YHCIIE
dbopMynupoBaTh UACH, MOHSATHS, THUMOTE3bl O (U3NUYECKUX OOBEKTaxX H
SIBJIICHUSIX

-0 oco3Hanme ACHUIMTOB COOCTBEHHBIX 3HAHUM M KOMIICTEHTHOCTCH B
00nacTH GU3HKHY;



-0 mymanupoBaHue CBOETO PAa3BUTHUS B MPHOOPETEHHWU HOBBIX (PU3UYECKUX
3HAHUM;

-0 cTpemieHrue aHAIM3UPOBATh M BBISBIATH B3aMMOCBS3U IMPUPOJBI,
oOIllecTBa U PKOHOMHKH, B TOM YHCJI€ C HCIOJb30BaHUEM (U3UUYCCKHUX
3HAHMU;

-0 omenka cBOMX AEHCTBUU C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYIO Cperdy,
BO3MO>KHBIX TJI00ATBHBIX TIOCTIEICTBUM.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe OcCBOEHHsS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero o06pa3zoBanus y o0ydaronierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE JCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YUeOHbIC IEUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue AeMCTBUA:
* BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB
(ssBNIEHUI );
* YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHUS,
* BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYMS B pacCMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOIFOJECHUSX, OTHOCSIIUXCS K (PU3MUESCKUM SIBICHUSM;

* BBISIBJISIT  TIPUUMHHO--CJIC/ICTBEHHBIC CBSI3M TPU HM3YyYCHUH (HU3HUECKHUX
SIBJIEHUI U MPOLIECCOB, J€JIaTh BBIBOJbI C UCIOJIb30BAaHUEM JI€YKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUraTh TUIIOTE3bl O B3aUMOCBSI3AX
(bU3UYECKUX BEJINYNH;

* CAMOCTOSITEJIBHO BBIOMPATH CTIOCO0 perieHus: yaeOHoi (hu3nuecKoi 3aaauu
(cpaBHEHME HECKOJIbKMX BAapUAaHTOB pEIICHMs, BbIOOp HaumboJee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

* ICTMIOJIb30BaTh BOTPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHMS,;

* IPOBOAMUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIIOKHBIH
bu3MUeCKul HKCIEPUMEHT, HEOOJNbIIOE HCCle0BaHue (HU3UUECKOTO
SIBJICHUS;



« OIICHMBaTh HAa MNPUMEHUMOCTH U  JOCTOBEPHOCTh  HMH(OpMAIHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

* CAMOCTOSITENIBHO (OPMYIIMPOBAaTh 0OOOIIEHUSI U BBIBOJBI MO pe3yiabTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;



IPOrHO3UPOBATh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTATh MIPEANOJI0KEHN 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

* IPUMEHATH PaA3JIMYHBIE METOJIbl, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U
orbope uHbOpPMAIUU WIH JAHHBIX C YYETOM MPENJIOKEHHOUW yueOHOMH
busnyeckoit 3a1auu;

« AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUAOB U (DOPM IMPEICTABICHHUS,

* CAMOCTOSITEJIBHO ~ BBIOMpATh  ONTUMalbHYIO  (QOpMy  MpecTaBiIeHUs
uHpOpMalMM W WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, IdarpaMmmamMu, HHOU rpauKoi 1 uX KOMOWHAIIMSAMH.

KoMMyHHKATHBHBIE YHHBePcaJIbHbIe yueOHbIe 1eiiCTBUA:

*B XOJ¢ OOCYXJIeHHs y4yeOHOro marepuana, pe3yJbTaTOB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOU TEMBI U
BBICKA3bIBaTh WJICH, HALICJICHHbIE HA pEIICHUE 3aJaud U MOAJCpKAHUE
OJ1arokenaTeIbHOCTH OOIICHNUS;

* COTIOCTABJISITh CBOM CYXJACHUSI C CYKICHUSAMH APYTUX YYACTHUKOB JUAJIOTA,
OOHapy>KHBaTh pPa3IMuME U CXOJACTBO MO3UIIUI;

* BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

* MyOJIMYHO MPEJCTABIATh PE3YNbTATHl BBHITOJIHEHHOTO (PU3NYECKOIO OMbITA
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);

* IOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAWBHUIYabHOM
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NUYECKON IpOoOIeMBbl;

* IPUHUMATD LI€JTU COBMECTHOM JESITeIbHOCTH, OPTaHNU30BBIBATH JIEUCTBUSA T10
e€ JOCTWKEHHUIO: pachpeleisTh poiu, oOCyXkaaTb NPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOACH;

* BBITIOJIHATH CBOKO YacTh pabOThI, JOCTUTrash Ka4eCTBEHHOI'O pe3yjbTara Io
CBOEMY HAIPABJIECHUIO W KOOPJIUHUPYS CBOM JEHUCTBUS C APYTrUMHU
YJICHaMU KOMAaH/IbI;

« OIICHMBATh KayeCTBO CBOErO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATENHbHO C(OPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:
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* BBISIBJISITH MPOOJIEMBI B )KHU3HEHHBIX M YU€OHBIX CUTYaIUsIX, TPEOYIOINUX
JUIS pelieHus (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCA B  PA3NMYHBIX IOAXOJAX IPUHATHA  pEUICHUHN
(MHIMBUAYaIbHOE, NMPHUHATHE PEUICHUS B TpPYyIIE, NMPUHATAE PEIICHUN
TPYIIION);

* CAMOCTOSITEJIBHO COCTABJIATH QJITOPUTM pelIeHUs (U3NUYECKOHN 3a1auul Wiu
IJlaHa KCCIEAOBAHUS C YYETOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUAHTHI PELICHU; O
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YDMOLMOHAJIBHBIN HHTEJJICKT:

- 1aBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHNS],

« OOBSICHATh  NPUYUHBI  JOCTHMXKEHUS  (HEIOCTH)KEHHs]))  PE3yJIbTaTOB
NESITENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

« BHOCUTh KOPPEKTHUBBI B JAESATENBHOCTH (B TOM YHKCJE B XOJI BBINOJHEHUS
(U3MYECKOr0 UCCJIENOBAHMUS WJIM TNPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyallud, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

* CTaBUTh €051 Ha MECTO JIPYroro 4ejJoBeKa B XOJ€ CIopa UM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYroro;

« IpU3HABaTh CBOE MPABO Ha OIIMOKY IPU pEIICHUH (PU3NUECKUX 3a/1ay WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 kjiacce mpeIMETHbIC Pe3yIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

* ICTIOJIH30BATh MOHATHS: (PU3NYECKHE U XUMHUYECKUE SABJICHUSI, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAMHUITBI (U3MUCCKUX BEIUYHH, aTOM,
MOJIEKYyJIa, arperatHpieé COCTOSHUSI BemiecTBa (TBEPAOE, IKHUIKOE,
razooopasHoe), MEXaHHYECKOe JIBH>KCHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOICHCTBYOIIAs
cuna,  aedpopmarus  (ympyras, — IJIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

- paznuyath siBieHus (auddys3us, TEIIoBOE IBMKEHUE YACTHUI[ BEIIECTBA,
paBHOMEpHOE  [IBIDKEHUE, HEpaBHOMEpPHOE JBIDKEHHE, HWHEpIus,



B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOM OCHIO
BpallleHus, TMepejaya JAaBJICHUS TBEPIBIMU TeJIaMH, >XUIKOCTIMU U
razamy, atMocepHoe JaBJieHHE, IUIaBaHWE TeJ, MpeBpalleHUs
MEXaHMYECKON SHEpPruu) MO OINUCAHUI0O MX XapaKTEPHBIX CBOWMCTB U HaA
OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (PU3UUYECKOE SIBICHHUE;
pacmo3HaBaTh TPOSBICHUE M3YYCHHBIX (DU3UYCCKUX  SBICHUA B
OKpYXaIollleM MHpE, B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MpPUMEPHI JIBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KMBOW U HEKUBOU
npupoje, ACUCTBUE CHUIIBI TPEHUS B TNPUPOAEC M TEXHUKE, BIUSHUE
aTMOC(EPHOTO NTaBIICHUS HA KUBOW OPTaHW3M, ITUTABAaHUE PHIO, phIYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a7auy B yUeOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

* ONTUCBHIBATh M3YYCHHBIE CBOMCTBA Ted U (DU3UYECKUE SBJICHUS, HCTOIB3YS
¢dbuznyeckre BeNUUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBAa, BpEMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC
Tela, CWJa TpeHUs, MaaBjieHue (TBEPJOro Teja, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJIEYO CHUJIbL,
MOMEHT CWJIbI, KOI(P(GUIUEHT TIOJIE3HOTr0 JICUCTBUS MEXaHH3MOB,
KMHETUYECKash W TMOTEHUMAJIbHAS DHEPrus), IpU OINUCAHUHU MPABUIHHO
TpakToOBaTh  (PU3MYECKUM  CMBICI  HCIOJB3YEMBbIX  BEJIMYHMH, HX
0003HaYeHUsI M €IUHULBI (PU3NYECKUX BEIUYMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIUE JAHHYIO (DU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIUYMH;

* XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3YsI TIpaBuiIa CJIOXEHHUs CUJI (BIIOJIb OJIHOM TpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MPaBUIIO paBHOBECHs pbryara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAHECHHS MEXaHUYECKOU
OHEPruM, MpU ITOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

* 00BSICHATH (PU3MYECKUE SIBJICHUS, ITPOLIECCHl U CBOMCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE€ CUTyallU MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUYMHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUM, (PU3UIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

« pemaTh pacu€THbIC 3a7a4u B 1—2 AEHCTBUS, UCTIONB3Ysl 3aKOHBI U (DOPMYJIBI,
CBs3bIBatONIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHS



3a/ladyd  3alHChIBaTh KPATKOE YCJIOBHE, TMOACTABIATh (HU3UYECKUE
BEJIMYMHBI B (OPMYIJIBI M TPOBOIUTH PACUYETHI, HAXOAHWTH CIIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC /ISl PEIICHUs 3a7a4, OIICHUBATh PEATUCTUIHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

s pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh TMPH MOMOIIH
(GU3UYECKUX METOJIOB, B OTIMCAHUH MCCIICOBAHUS BBIACISATH MPOBEPSIEMOE
NpEIoIoKeHne (TUTIOTe3Y), pa3audaTh U HHTEPIPETUPOBATH



MOJyYEHHBI pe3yNlbTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/IBI T10 €T0 pe3yJIbTaTaM;

* IPOBOAMTD OIBITHI MO0 HAOTIOACHHUIO (PM3UUYECKUX SBJICHUM WU (PU3HMUECKUX
CBOMCTB Tes: (OpMYyJIHPOBATH MPOBEPSEMbIE MPEANOI0XKEHUs, COOUPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHNUs, 3alIUChIBATh X0/ ONbITA U
(bopMyIMpOBATH BHIBOIBI,

* BBIIIOJIHATH TPAMBIE HW3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MacChl Tela,
00bEMa, CHUJIBI W TEMIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
U(@POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS NPUOOPOB € YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

* IPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BEIUYHHBI OT
JIPYrol € WCIOJB30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCMMOCTH MYTH
PAaBHOMEPHO JABWXKYLIErocs Tejla OT BPEMEHM JABWIKEHUS TeJa, CHUIIbI
TPEHUsI CKOJIBKEHHUSI OT Beca Teja, KauecTBa OOpabOTKH MOBEPXHOCTEH
T€JI U HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOLIAAN CONMPUKOCHOBEHHS TEll,
CWJIBl YIPYIOCTH OT YIJIMHEHUS MNPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT
00béMa MOrpyX’EHHOM 4YacTH Teda WU OT IUIOTHOCTH KUAKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH TeJIa, OT TIIyOMHBI, HA KOTOPYIO MTOTPYKEHO
TEJ0, YCJIOBUM TIaBaHWs TEJ, YCIOBUM paBHOBECHUs] pbluara U OJIOKOB),
y4yacTBOBaTh B IUIAHUPOBAHMU Y4e€OHOrO UCCIIEJOBaHMS, COOUPATH
YCTAaHOBKY W BBINOJIHATh W3MEPEHHUs, Cleays MNPEII0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3ysbTaThl IMOJTYYEHHOM 3aBHUCUMOCTH  (U3NYECKUX
BEJIMYMH B BHUJI€ MPEMJIOKEHHBIX TAOIMUI] U TPaQUKOB, €TaTh BHIBOJBI 110
pe3yibTaTaM MCCIIEI0BaHNUS;

* IPOBOAMTH KOCBEHHbIE H3MEpPEHUsl (PU3NUECKUX BEIMYUH (TUIOTHOCTH
BEILECTBA KUAKOCTH M TBEPIOrO TENa, CUJIA TPEHHSI CKOJIbKEHUS,
NABJICHUE  BO3/JyXa, BBITAIKMBAIOIIAS  CWia, JACHCTByroUlas  Ha
NOTPY’KEHHOE B XKUAKOCTh TeJIO0, KOIP(PUUHUEHT TMOJE3HOrO AEUCTBUS
IPOCTBIX MEXaHU3MOB), CHEeAysd MPEeMIOKEHHON HHCTPYKUUU: MPHU
BBINIOJIHEHUH W3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIYMCIIATH 3HAYEHUE HCKOMOW BEJIMYMHBI,

» COOJIIOIaTh TIPAaBWJIA TEXHUKU O€30MaCHOCTH TMpH padboTe ¢ J1abopaToOpHBIM
00opy1I0BaHUEM;



* yKa3bIBaTh MPHUHILMIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETP, COOOIIAIOLIUECS COCY[Ibl, OapoMmerp,
pblyar, MOABWXHBIA W HEMOJABHWKHBIM OJOK, HAKJIOHHAs IUIOCKOCTB;
XapaKkTepu30BaThb IPUHLMIIBI JEHCTBUS M3YUYEHHBIX MNPUOOPOB MU
TEXHUYECKUX YCTPONCTB C ONOpPOM HA WX oONHUCaHus (B TOM YHCIIE:
NOAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKHHA IIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUECKUX SIBJICHUI M HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

* IPUBOJUTH MPUMEPHI (HAXOAUTh HH(GOPMALIMIO O TIPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HU JUIS
oOecrieyeHusi 0e30MacHOCTH TMpu  oOpamieHMd ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

*« OCYHIECTBIIAITh OTOOpP HCTOYHUKOB HHpopMmManuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAaHUM M NOYTEM CPAaBHEHHs Pa3IUYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaIMIO, KOTOpas SBJISIETCS MPOTUBOPEYMBOM WM MOXET OBITh
HEJ0CTOBEPHOM;

* ICIIOJIb30BaTh IPH BBINOJIHEHUN Y4E€OHBIX 3aJlaHUl HayYHO--TIOMYJISIPHYIO
auTepaTypy  (U3MUECKOro  COAEp)KaHMSA, CHPABOYHBIE MaTepualbl,
pecypcsl cetu IHTepHET, BIaAeTh NMpUEMaMH KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

- co37aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHs Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIMK (HU3HUECKOTO COJIEP)KAHUS, B TOM
quclie MyOJUYHO JeNaTh KpaTKhe COOOIICHHS O pe3yibTaTax MPOEKTOB
WK y4eOHBIX HCCIEOBaHUM, NpU 3STOM TIPaMOTHO HCIIOJIb30BATh
W3YYEHHBIM TOHATHIHBIA anmapar Kypca (U3MKH, COMpPOBOXKIATh
BBICTYIUICHHUE MIPE3CHTALIUEH;

TP BBINOJIHEHWH Y4Y€OHBIX NPOEKTOB W HCCIEIOBAaHUI pacrpenemsiTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHM C TIOCTaBICHHBIMH 3a/adyaMH,
CIIEIUTh 3@ BBHINOJIHCHUEM IUJIaHa JIEHCTBUM, aJleKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJAX B  JACATENBHOCTh  TPYIIIBI,  BBICTPAMBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHIE, YUUTHIBASI MHECHHE OKPYKAIOTHX.



K xonIty oOyueHus B 8 kjacce nmpeaMeTHbIE pe3yabTaThl HA 0A30BOM yPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* ICTIONTH30BaTh TMOHATHSA: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBI)KCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIUITMUYECKUE
u amop(dHBIC Tena, HACBHIMICHHBIH W HEHACHIICHHBIA Map, BIIAKHOCTHh
BO3/lyXa, TeMIeparypa, BHYTPEHHSAS HHEpPrus, TEIJIOBOW JBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUECKUNA 3apsl, DIEKTPUUECKOE TI0JIe, MPOBOTHUKU
U JUAJIEKTPUKHU, TOCTOSHHBIA JIIEKTPUYECKUM TOK, MarHUTHOE TOJIE;
pasnuyaTh SBICHUS (TETUIOBOE PACIIMPEHHE M CXXATUE, TEeIlonepesaya,
TEIJIOBOEC PABHOBECHE, CMAYMBAaHKE, KAMLISPHBIC SBJICHUS, UCTIAPCHHUE,
KOHJICHCAIUsl, TJIABJICHUE, KpUCTauM3anus (OTBEp/AECBaHUE), KUIICHUE,
Terionepeaaya (TEeTUTOTIPOBOTHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS Tell, B3aUMOJICHCTBUE 3aps/IOB, NCUCTBUS SJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHWE, B3aMMOJACHCTBHE MAarHUTOB, JCUCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAST UHYKITWA)
M0 ONHWCAHWIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

s pacmo3HaBaTh  TMPOSBICHWE  M3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKPYXaIoleM MHpE, B TOM dYHuCe (U3HUECKHUE SIBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KAaMWUISIpHBIE SIBJICHUS B TMPUPOJIE,
KpUCTAUIBI B Tmipupoje, uziaydeHue CoiHla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHEs, CHETa, dJICKTPUIECKUE
SBJICHUSI B aTMoc(depe, dICKTPUIECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emMiIH, Jpeid MOII0COB, POJIb MArHUTHOTO TOJS JJisl KU3HU Ha
3emute, MOJISAPHOE CUSHUE, TIPH ITOM MEPEBOAUTH MPAKTUYECKYIO 3a71a4y B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKK) (PU3MUECKHUX
SIBIICHUI;

* OITUCBHIBATh M3YYCHHBIC CBOMCTBA TeI M (DM3UYECKHUE SBICHUS, WCIOIL3YS
bu3ndeckue BETUYHUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHs, KOJIMYECTBO
TEIJIOTHI, yJedbHAs TEIJIOEMKOCTh BEIECTBA, yHedbHAs TEIJIoTa
IUIaBJICHUS, YJeidbHas TeIJIoTa IMapooOpa30BaHus, YAENbHAs TeruioTa
CropaHusi TOIUIMBA, KOA(P(HUIMEHT IONE3HOTO JCHCTBUS TEIUIOBOM
MAaIluHbI, OTHOCHUTENbHAS BJIAXKHOCTh BO3/yXa, DJJCKTPUUYCCKUN 3apsi,
CHJIa TOKa, JJICKTPUYECKOE HAIpPsOHKEHUE, COMPOTHUBIICHUE IPOBOIHHUKA,



yIeIbHOE  COMpOTHUBIIEHHWE  BEIIecTBa, pabora W MOUIHOCTH
AJIEKTPUYECKOTO  TOKAa), TMpPU ONUCAHWU TMPABWIBHO  TPAKTOBATh
(bu3nYeCKUit CMBICTT MCHOJB3YEMBIX BEIHYMH, 0003HAYCHHS] M €IUHUIIBI
bu3MYeCKuX BEIMYMH, HAXOJIUTh (OPMYIIbI, CBS3BIBAIOUIUE JAHHYIO
(GU3MYECKYI0 BEIIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

* XapaKTepU30BaTh CBOWCTBAa Tel, (UINYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Y OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU
CTPOEHUsI BEILECTBA, MPUHUUII CYNEPIO3UIMN MOJEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsAa, 3akoH Oma Juisl ydacTKa LENH, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHHsS OSHEPruM, IpU HSTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alUCBHIBaTh €r0 MaTEMaTUYECKOE
BBIpaXEHHUE; OOBACHATh (PU3NUYECKUE MPOLECChl U CBOWCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CUTyalluld IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHUE u3 1-2
JIOTHYECKUX



[IaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
(bu3MYeCcKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacu€THBIC 3a/1a4U B
2-3 JCUCTBUA, WCIONB3YS 3aKOHBI W (OPMYJBI, CBSI3BIBAIOIINC
bu3nUecKue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJlauM 3aIMChIBATh
KpaTKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JJIS PELICHHS 3a/lauu,
BBIOMpATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE Il €€ pelleHHUs,
MPOBOJUTH PACUEThl W CPABHUBATH IMOJYYEHHOE 3HAYCHUE (PU3MUECKOU
BEJINYMHBI C U3BECTHBIMU JJAHHBIMH,

- pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TpPH MOMOIIU
(GU3MYECKUX METOOB, WCIIONB3yS OINHUCAHWE HWCCICAOBAHMS, BBIICIATH
MIPOBEPSIEMOE  MPEANOJIOKEHHE, OLEHUBaTh NPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IBI;

* IPOBOJIUTH OTIBITHI 110 HAOTIOJECHUIO (PU3UUYECKUX SIBICHUMN WM (HU3HMUECKUX
CBOMCTB TeJ (KanmWUISIPHbIC SIBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3/lyXa OT
ero o0bémMa, TeMIepaTypbl, CKOPOCTH Mpollecca OCTHIBAHUS U HAarPEBaHUS
IpU U3JTYyYCHUH OT [BETA W3JIydarolle (MOromarolieid) MOBEPXHOCTH,
CKOPOCTh HMCHApeHusi BOALI OT TEMIEpaTyphbl >KUAKOCTH W ILUIOMIaAu €€
MOBEPXHOCTH, DJEKTPU3aLMs TEJI U B3aUMOJACHCTBUE BJIECKTPUUECKUX
3apsiioB, B3aUMOJCHCTBUE IIOCTOSIHHBIX MArHUTOB, BHU3YyaJld3alMs
MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, IEUCTBUS MATHUTHOTO TIOJIS HA
MPOBOJJHUK C  TOKOM,  CBOMCTBAa  JJIEKTPOMArHvWTa,  CBOMCTBA
AJIEKTPOJBUTATENSI TIOCTOSIHHOTO TOKa): (hOpMyIUpOBaTh NPOBEPsSEMbIE
MPEINOJIOKEHHUS, coouparhb YCTaHOBKY u3 MPEITIOAKEHHOTO
000pyZI0BaHUs, OTMMCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

* BBIIIOJIHATH MPSIMbIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAXKHOCTHU
BO3/yXa, CHWJIBI TOKAa, HAINPSHKEHHS C HCIOJb30BaHUEM AaHAJIOTOBBIX
npuOOpPOB M JATUYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATh PE3YyJbTAThI
U3MEpPEHUN ¢ y4€TOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

* IPOBOJIUTH MCCJICOBAHKUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEITUYHHBI OT
JIpyrol ¢  UCIOJb30BAaHUEM MPSIMBIX  HU3MEPEHUN  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJAH TMOMEPEYHOrO
CEUYEHUSA U YJIeIbHOTO COMPOTUBJICHUS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UIYIIETO Yepe3 TNPOBOJHHMK, OT HaNpsDKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAHUE TIOCJIEIOBATEIbHOTO M MapauieIbHOTO  COEIUHEHUI
MPOBOJHUKOB): IUJIAHUPOBATh MCCJIECIOBAaHUE, COOUpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUS, CIENys MPEUIOKEHHOMY TUTaHy, (UKCHPOBATH



pe3ynapTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOmull U TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHMS;

* IPOBOANTH KOCBEHHBbIE M3MEPEHUs (PUINYECKUX BeIMUuH (yJenbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBJICHHE TNPOBOJHUKA, padboTra U
MOIIHOCTh 3JICKTPUUECKOr0 TOKA): IUIAHUPOBATh HM3MEPEHHs, COOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYysl MPENIOKEHHOW MHCTPYKLMH, U
BBIUHCIISTh 3HAUCHHE BEJIUYMHBI,

- cOOMIOaTh MpaBUiia TEXHUKH OE30MacHOCTH Mpu paboTe ¢ 1a00paTOpHBIM
00opyi0BaHUEM;

* XapaKTepU30BaTh MNPHUHLMIBI  JCHCTBUS  W3YUYEHHBIX TNPUOOPOB |
TEXHUUYECKUX YCTPOWCTB C ONOPON Ha HMX ONUCaHUs (B TOM YHCIE:
CHCTeMa OTOIUICHHUSI TOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIEpMETD,
BOJIBTMETpP, CUETUYMK HJIEKTPUUYECKOW BSHEPIUH, 3IIEKTPOOCBETUTEIbHbBIE
npuOOpkI, HarpeBaTeNbHbIE SJIEKTPOIIPHUOOPHI (IPUMEPHI), HIEKTPUUECKHUE
PEIOXPAHUTEIH, SJICKTPOMArHUT, JIEKTPOIBUTATENb MTOCTOSTHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNW U HEOOXOIMMBIE
buznyeckrue 3aKOHOMEPHOCTH;

* pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIIbHBIE
npuOoOpbl TO CXeMaM M CXEMaTHYHbIM pPHCYHKaM (SKHIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETpP, JABUTATEIb BHYTPEHHETO
CTOpaHUsA, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl AIEKTPUUCCKUX
Heneil ¢ nociaenoBaTeNIbHBIM M HapalieIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETel;

* IPUBOAUTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPaX ) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HHM IS
oOecrieyeHuss 0e€30MacHOCTH TMpu  oOpamieHMH ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpeie;

* OCYHIECTBIIATh NOWUCK uH(pOpManmmuu  (U3MUECKOTO COACpX aHHUS B
WNHTepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUU W TMyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ UCTOYHUKOB  BBIACIATH HMH(OpPMAIHMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

* ICTIOJIb30BaTh TMPH BBIMOJTHEHUN YYEOHBIX 33JaHUl HAyIHO--TIOMYJIPHYIO
auTepaTypy  (U3MUECKOro CcoAep)KaHHs, CIOpPaBOYHBIE MaTepualbl,
pecypcsl cetu MIHTepHET, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



O

* CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W KpATKHE YCTHBIE COOOIICHWSI,
0006mass wHGOpPMAIUI0 M3 HECKOJbKUX HCTOYHUKOB (PU3HUYECKOTO
COIepKaHWsl, B TOM 4YHCJIE IyOJUYHO TPEJACTABIATH PE3yJIbTaThl
MIPOCKTHOM WJIM HMCCIIEIOBATEIBCKONU JEATEILHOCTH, TP 3TOM TI'PAMOTHO
UCIIONb30BAaTh M3YUEHHBIM TMOHATHHHBIA ammapar Kypca (usmkw,
COTPOBOXK/IaTh BBICTYIIJICHUE TMPE3CHTAIUCH; IIPU BBIMOJHEHUH YYeOHBIX
MPOCKTOB W MCCIENOBAaHUNA (DM3MYECKUX IIPOIECCOB PACTIPESsaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBMM C TOCTaBJIECHHBIMU 3aJladyaMH,
CICAUTh 3a BBIMOJHCHUEM IIJlaHAa JEeWCTBUH W KOPPEKTHUPOBATh €ro,
aJICKBaTHO OIICGHWBATh COOCTBEHHBIM BKJIAJl B JEATCIbHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHE, MPOSBIISAS TOTOBHOCTh
pa3pemarh KOHMIUKTHI.

K xoHI1y 00yueHus B 9 KJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 0O0YYAIOIIUXCSl YMEHUM:

* ACTIOJIB30BaTh  MOHATHUA: CHCTEMa OTCY€Ta, MarTepuajgbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBIKEHUS, JedopMarus
(ynmpyrasi, miacTuyeckasl), TpPEeHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO,
LEHTP TSHKECTU TBEPAOrO Tella, pABHOBECUE, MEXAHUUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJbHO30PKOCTD,
CHEKTPBI UCITYCKAHMS U MOTJIOMICHMs, alb(da-, OeTa- U raMmma-u3aydeHus,
W30TOIIBL, SIAEPHAS] SJHEPIETHKA;

e paznuyaTh SABJICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
NajJieHUue Tell, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE JBM)KEHHUE, KojeOaTelbHOEe ABM)KEHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEWHOE PAaCHpOCTPAaHEHHUE, OTPAXKEHUE W IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joxeHue 0erIoro cBera B
CHEKTp M CIOXEHUE CIEeKTPaJIbHBIX LIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTHBHOCTb, BOBHHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUs]) 10 OMUCAHUIO X XapAKTEPHBIX CBOMCTB M Ha OCHOBE OMbBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

- pacno3HaBaTh  MPOSIBJIEHWE  M3YyYEHHbIX  (U3MYECKUX  SIBJICHUUA B
OKpyXaoIieM Mupe (B TOM uucie (u3nueckue SIBICHUS B IMPHUPOJE:
NPWINBBL U OTIUBBI, ABUKEHHUE T1aHeT CONHEUYHON CUCTEMBI, PEaKTUBHOE



JBUKEHHE JKUBBIX OPTraHU3MOB, BOCIPHUITUE 3BYKOB IKUBOTHBIMH,
3EeMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 53XO, ILIBETa TeJl,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE IEHCTBUE BUIUMOTO,
yIbTPadUOIECTOBOIO M PEHTTCHOBCKOTO HW3JIYYEHUM, eCTeCTBEHHBIN
pPaMOAKTUBHBIN (POH, KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE H3IydEHUE
MPUPOJAHBIX MHUHEPAJIOB, JICMCTBUE pPAJAUMOAKTUBHBIX H3JIYUYCHUH Ha
OpraHM3M YEJIOBEKA), MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (NIPU3HAKHM) (PU3MUECKUX
SIBIICHUI;

* ONTUCBHIBATh M3YYCHHBIC CBOMCTBA TelI M (HYU3UYECKUE SBIICHUS, HCTIONB3YS
dbu3nYecKre BEIMYMHBI (CPEIHsSISI U MTHOBEHHAs CKOPOCTh Teja IpHu
HEPABHOMEPHOM JIBUKCHHH, YCKOPEHHE, MEPEMEIICHUE, MYyTh, YIJIOBasd
CKOPOCTb, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJIHOTO TaJICHHs, BEC Tela, WMIYJIbC Tejaa, WMIYJbC CHUJIbI,
MEXaHH4YecKas paboTa W MOIIHOCTh, IMOTCHIMAIbHAS DHEPIrus Tela,
MOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTCHIMAIIbHAS SHEPTUS CKATOU
MPY>XKUHbI, KUHETUYECKAs DJHEPrusi, MOJHAs MEXaHWYeCKassh HHEPTrus,
MepUOJ U 4acToTa KojaeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeJib MPEIOMIICHUSI CPE/ibl), IPH ONMKHCAHUU
MPAaBWIbHO TPaKTOBATh (PU3MYECKUM CMBICT HCIOIb3YEMbIX BEIUYUH,
0003HaYCHUSI W CAUHUIIBI (PU3UYECKUX BEIWYHH, HAXOJIUTHh (POPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMH BEIUYHMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;

- XapaKTepHU30BaTh CBOWCTBA Tei, (U3HYECKUE SIBJICHUS M IIPOIIECCHI,
WCMOJIb3ysl 3aKOH COXPAHEHWs] DHEPrUH, 3aKOH BCEMHUPHOIO TITOTEHUS,
MPUHLMI CYNEPIO3UIMUA CWJI, TPUHIMII OTHOCUTENIbHOCTH [ ammies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MIPEJIOMJIEHHS] CBETA, 3AKOHBI COXPAHEHHUS 3apSIAOBOTO U MAaCCOBOI'O YK CEI
NpU SIAEPHBIX PEAKIUSAX, MPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3alMChIBATh €M0 MATEMAaTUYECKOE BBIPAKECHUE;

*+ 00BSCHATH (PU3WYSCKUE TIPOIECChI M CBOMCTBA T, B TOM YHCJIC U B
KOHTEKCTE CUTYaIlMi MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIIATH
IMPUYUHHO--CJICICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX
SIBICHUH, (DU3NYCCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemiaTh pacu€THBIC 3a/1aud (ONMUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIB3YsI 3aKOHBI U (DOPMYJIIBI, CBSI3BIBAIONINE (DU3HMUECKUE BEITMYHUHBI:



HAa OCHOBE aHajM3a YCJOBHS 3a/ladydl 3alKchiBaTh KPaTKOE YCIOBHE,
BBISIBJISITh HEJIOCTAIOLIUE WJIM U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U
bopMyIIBI, HEOOXOAMUMBIC NIJISI PEIICHHS, IPOBOAUTH PACUETHI M OIICHUBATh
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUCHHS (PU3MUECKON BEIIMUUHBI;

- pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TpPH [MOMOIIU
($u3NYECKUX METOJIOB, HCIIONIb3Ysl OINHCAHWUE MCCIEIOBAHUS, BBIJCIATDH
MpPOBEPSIEMOE MPENINOIOKEHUE, OLEHUBATh MPaBUILHOCTh MOPSAKA
MPOBENCHMUSI  MCCIICIOBAHUS, JIeJaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUN U OMBITOB; MPOBOAUTH OIBITHI 1O HAOIIOICHUIO
bu3ndecKuX SBICHUN WM (GU3HYCCKUX CBOMCTB TeNl (M3ydeHHE BTOPOTO
3akoHa HplOTOHA, 3aKOHA COXpaHEHUs PHEPruu, 3aBUCUMOCTH TEPHOJa
KOJIcOaHWI TPYXKMHHOTO MasTHUKA OT MAacChl Tpy3a W KECTKOCTH
OPY>KUHBI U HE3aBUCHUMOCTh OT aMIUTUTYJIBl MaJlbIX KOJeOaHUH,
NPSIMOJIMHEHOE PAcIpOCTpaHEHUE CBETa, PA3lOKEHHE OEloro CBeTa B
CIEKTpP, U3YUYEHUE CBOWMCTB M300PAKEHUS B IIOCKOM 3€pKajie U CBOMCTB
M300pakeHus MpeaMeTa B coOuparolieil JIMH3e, HaOII0IEHUE CIUIONIHBIX U
JUHENYaThIX  CIIEKTPOB  HMBIIYYEHHs):  CAMOCTOSITEIBHO  COOHMpATh
YCTAaHOBKY M3 HU30BITOYHOTO Habopa oOOpyJOBaHMS, OIKCHIBATH XOI
OTIBITA U €TO PE3yJbTaThI, POPMYITHPOBATH BEIBOBL;

* IPOBOJIUTH TPU HEOOXOJUMOCTH CEPHUI0 TPSIMBIX HU3MEPEHU, OMNpenemsis
CpellHEee 3HA4YeHHE U3MEpsAEeMOM BeIMYUHBI ((POKYCHOE paccCTOsTHUE
coOuparoieil JTUH3bI), OOOCHOBBIBaTH BBIOOP CIoOco0a H3MEpPEHUS
(M3MepUTENHLHOTO TPUOOpPa);

* IPOBOANTH HCCJIENOBAHUE 3aBUCUMOCTEH  (DM3MUECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM (3aBUCUMOCTh MYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JBWKEHHMU O€3 HadaJbHOW CKOpPOCTH, NEpPHOJa
KOJIeOaHWI MaTeMaTU4ecKoro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUsl CBETa OT yIjia MajeHUs M yrja MpeloMJICHUs OT yria
najieHus): TJIAHUPOBAaTh UCCJENOBAHME, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3yNbTaThl TOJYYCHHOH 3aBUCHUMOCTH
bu3MUecKuX BETUYMH B BUAC TaOIUIl M TpaduKOB, JeiaTh BHIBOJABI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

* IPOBOANTH KOCBEHHBbIE M3MEpPEHUS (UBNYECKUX BEIUYMUH (CpEeaHSS
CKOPOCTb M YCKOpEHHE TeJla TNpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTb MPYKUHBI, KOIPPUIUEHT
TPEHMsI CKOJIBKEHHS, MEXaHMueckas paboTa M MOIIHOCTh, 4acTOTa U
nepuosl KoieOaHWid MaTeMaTUYeCKOro MW TMPYKMHHOTO MAasiTHUKOB,



ONTHYECKAas CWiIa COOWparoImeld JWH3BI, PATUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIIEeAys MPEI0KEHHON WHCTPYKIUU, BHIYUCISATH
3HAUYECHHUE BEJIMUMHBI U aHAIU3UPOBATh MOJYYCHHBIC PE3YJIbTATHI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI;

« cO0JIIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTHU MU paboTe ¢ 1ab0paTOPHBIM
000pyIOBaHUEM;

s pa3nuuaTh OCHOBHBIE MPHU3HAKW M3YYCHHBIX (DU3HMUECKUX MOJAEIEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEUHBI HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IJaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

* XapaKTepU30BaTh NPHUHLMIBI  JEHCTBUS  U3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CHHUJIOMETP, NATUYMKHU TIOJOKEHUS, PACCTOSHUS M YCKOPEHUs, pakerta,
9XOJIOT, OYKH, TEPUCKON, (oToammapaTr, ONTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), HCHoONb3ys 3HAHHUS O
CBOMCTBaXx (PU3WYECKUX SBJICHUA M  HEoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

* ICIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENHHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
IpU PEIICHUU Y4YEOHO--TIPAaKTUYECKUX 3a]ad, ONTHUYECKUE CXEMbI st
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpAIOILEH JTMH3E;

* IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O PUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWW B TOBCEAHEBHOW >KU3HH JUIS
oOecrieueHuss 0€30MAaCHOCTH TIpU  oOpamieHuH ¢ TnpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBBS M COOIIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOILEH CpefIe;

* OCYIIECTBIISATh ~ MOUCK HMHPOpManuu  (PU3NYECKOTO  COACpKAHUS B
WuTepHeTe, caMOCTOATENBHO (GOPMYIUPYST TOMCKOBBIN 3aMpOC, HAXOIUTh
NyTH ONpeAeNIEHUs] JOCTOBEPHOCTH MOJy4YEeHHOW MH(OpMALMK Ha OCHOBE
UMEIONINXCS 3HAHUN U TIOTIOJTHUTEIBHBIX HCTOYHUKOB,;

* ICTIOJIb30BaTh IMPH BBINOJHEHWN YYEOHBIX 3aJaHUil Hay4YHO--TIOMYJIPHYIO
auTepatypy  (HU3MYecKoro  coaep)KaHWs, CIpPaBOYHBIE MaTepualbl,
pecypcbl cet HTepHET, BiaieTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

- co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uHGOpPMAllMU U3 HECKOJbKUX HMCTOYHHMKOB (PU3NYECKOTO COJCpIKAHUS,



nyOIMYHO MPEACTABIATH PE3YJIbTAThl MPOSKTHON UIIM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, IIPU 3TOM TIPaMOTHO  MCIOJIBb30BaThb  W3Y4YCHHBIN
NOHSATUWHBIN amnmapar W3y4aemoro paszzaena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE IMIpEe3eHTalle ¢ Yy4€TOM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne | HaummeHoBaHue (uposbIe)
n/ | pasiesios M TeM Bcer | Konrpoabn IIpakTH4yeck | o6pa3oBaTe/bHbIE
n NpOrpamMmel 0 bie padoThl ue padoTbl pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bu6mmoreka [IOK
11 | @usuKa-Haykao 2 https://m.eds00.ru/7f416
npupoac M
bu6mmoreka [IOK
1o | @usmieckue 2 1 https://m.edso00.ru/7f416
BCJINYHHBI 194
EcrecTBeHHOHayuH bubnuorexa [IOK
1.3 BIif METOJ 2 1 https://m.edsoo.ru/7f416
HO3HAHUS 194
Wroro mo pazneny 6

Pa3znea 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA

bu6nmoreka [JOK
21 Crpoenne 1 https://m.edsoo.ru/7f416
BEIICCTBa M
JBuxxeHue u bubmuorexa [JOK
292 B3aMMO/ICHCTBHUE 2 1 https://m.edsoo.ru/7f416
YaCTUII BENECTBA 194
ArperarHble bubnuoreka [IOK
23 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro mo pazaeny 5

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej

3.1

Mexanuueckoe
JBHKECHHE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416
194
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Huepus, macca,

bu6mmoreka [IOK

3.2 4 https://m.edsoo.ru/7f416
IJIOTHOCTh
194
bubmuorexa [JOK
3.3 Cuna. Buge! cun 14 1 https://m.edsoo.ru/7f416
194
Hroro no pazaeny 21

Pasnen 4. /laBienue TBEpABIX TeJ,

JKHIKOCTEel 1 ra3oB

JlaBieHue.
Ilepenaua
JaBJICHUS bu6mmoreka [IOK
4.1 TBEIBIMH TEJIAMH, 3 https://m.edsoo.ru/7f416
HKUJAKOCTIMH U 194
razaMu
bubmuorexa [JOK
4o | Hapnenne 5 https://m.edsoo.ru/7f416
YKUJIKOCTH 194
bu6mmoreka [IOK
43 AtmochepHoe 6 https://m.edso00.ru/7f416
JIaBJICHHE 194
JeicTBue
JKHMJKOCTH U ra3a Ha bubmmotexa LIOK
4.4 NOrpYKEHHOE B 7 1 https://m.edso0.ru/7f416
HUX TEJIO 194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bu6mmoreka [IOK
5.1 Pabora 1 MOIITHOCTH 3 https://m.edsoo.ru/7f416
194
bubmuorexa [JOK
5.2 Hpocrsie 5 https://m.edsoo.ru/7f416
MEXaHH3MbI
194
bubmuorexa [JOK
53 Mexanneckas 4 1 https://m.edsoo.ru/7f416
SHEPTUst 194
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Hroro no pazaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 12
[MTPOT'PAMME
8 KIIACC
KosnyecTBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHue (uudposbie)
n/ | pasneaos urem Beer | Komtponbubi | Ipakthueck | °0PasoBaTelbHble
n TporpamMmel 0 e paéoThI ne paboThbl pecypeel
Paznen 1. TenioBble siBaeHUsI
Crpoenue n bubnunoreka [JOK
1.1 CBOIiCTBa 7 https://m.edsoo.ru/7f4181
BEILLECTBA ce
bu6mmoreka [IOK
1o | Temosbie 21 1 5 https://m.edsoo.ru/7f4181
TIPOIIECCHI ce
Wroro mo pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HUS
DIIEKTpUUYECKHE
3apsbl. Bu6moreka [IOK
2.1 | 3apsbkeHHbIC Tena 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHICTBUE
[TocTostHHBIN bubmuorexa [JOK
292 ANEKTPUUECKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
bu6mmorexa [IOK
53 | MarHaTHEe 6 1 15 https://m.edsoo.ru/7f4181
SIBIICHUS ce
bu6mmorexa [IOK
54 | OWEKTPOMArHHTH 4 https://m.edso0.ru/7f4181
ast MHTYKIAS ce
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Hroro no pazneny

37

PesepBHOE Bpems 3

OBILIEE

KOJIMYECTBO

YACOB 110 68 14.5

I[TPOTPAMME




9 KJIACC

CBCTa

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumenoBanue (undporsIe)
n/ | pasieqoBuTeM | Beer | Komtponnn | IpakTuyeck 0Gpa3oBaTeIbHbIE
o | nporpaMmsl 0 bie padoThI ue padoTnl pecypcesl
Pa3nen 1. Mexannuyeckue siBJeHHs
Mexanudeckoe
JIBHIKEHHE U bubmmoreka [IOK
1.1 CIOCOGE €ro 10 1 https://m.edsoo.ru/7f41
OIIMCAaHUS adab
B . bubnnoreka IIOK
1.2 3aUMO/ICHCTBH 20 1 3 https://m.edso0.ru/741
cTen a4a6
bubmuorexa [JOK
13 | 3aKOHbI 10 3 https://m.eds00.ru/7f41
COXpaHEHUs adab
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
bu6nuoreka [IOK
b1 | Mexannyeckue 7 3 https://m.edso0.ru/7f41
KOJICOaHMS adab
bu6nuoreka [IOK
oo | Mexanuieckne 8 1 3 https://m.edso0.ru/7f41
BOJIHBI. 3BYK adab
Hroro no paszneny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
ONEKTPOMarHuT
HOe ToJIe 1 bu6mumoreka [JOK
3.1 MEKTPOMATHHTH 6 2 https://m.edsoo.ru/7f41
bI€ BOJTHBI adab
Htoro mo pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHBI bubnuotexa [JOK
4.1 pacnpoCcTpaHeHH s 6 2 https://m.edsoo.ru/7f41

ad4ab
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JInH3BI B bu6nmoreka [IOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41
IPUOOPHI adab
4.3 Paznoxenue 3 2 bu6nuoreka [JOK
Oeoro cBera B https://m.edsoo.ru/7f41
CHEKTp a4ab
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
Ucnyckanue u bubnnorexka HOK
5.1 MOTJIOILICHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM a4ab
bubnnoreka IIOK
5o | CTpocHue 6 1 https://m.eds00.ru/7f41
aTOMHOTO Spa ada6
bubnunoreka IIOK
53 | JUACpHBIC 7 1 https://m.edso0.ru/7f41
peaKIuu adab
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
IToBTOpEHUE U
0bobmenne Bu6mmorexa LIOK
6.1 COoACpKaHus 9 2 https://m.edsoo.ru/7f41
Kypca (pU3MKH 3a a4ab
7-9 ximacc
Htoro no pazneny 9
OBUIEE
KOJIMYECTBO
YACOB 10 102 27

[NPOT'PAMME
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