'yGaHoBa

BeTNaH . .

R IE MMHUCTEPCTBO IMPOCBEIIEHU ST POCCUMCKOU ®EAEPALINN
BrnagnmupoBHa

ENH"CRSZZMEOS MunucrepcTBo 06pa3oBanus u Hayku TamOoBcKoii obnacTu

, CowNe1 MopLuaHck,
N=ly6aHosa CseTnal nlagMMmUpoBHa,
=mors| hi@

Cli
E:

KomureT 1m0 06pa3oBaHUIO U MOJIOJACKHOMN TOJUTHKE aMUHUCTpaiy . MopITaHcka

MyHuiunaibHoe 010KeTHOE 001Ie00pa3oBaTelibHOE yupekaeHue «CpeaHss o0ieodpa3oparebHast
mkosia Nel (¢ yriryOJIeHHBIM H3YYeHHUEM OTJICIIBHBIX IPEMETOB)»

PACCMOTPEHO
Ha 3acefanun MO
PykoBonurens MO

bynarosa E.M.

IIpotokom Nel ot 29.08.2023 r.

COI'JTACOBAHO
METOJHYECKIM COBETOM
IIpencenarens MC

Kypnenxosa E.E.
IIpotokom Nel ot 29.08.2023 r.

YTBEPXJIEHO
JupeKTop 1IKOIbI

C.B. I'ybanosa

[Tpuka3z Ne194 ot 01.09.2023 r.

PABOYAS [TPOTPAMMA
(ID 6189033)

y4eOHoro npeamera «®@usnka. ba3oBbiii ypoBeHb)

U151 oOyyaromuxcst 7-9 kiaccoB

Mopmanck 2023




MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHOM MNpPOTpaMMbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konuemnun npenopaBanust yaeOHoro npeamera «Ouznkay.

Conepxkanue mnporpamMmbl 1Mo (QH3MKE HampaBieHO Ha (OpMUpOBaHHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYaIOIIUXCS M OPTraHU3aLUI0 H3YYCHHS
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzaumuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlPeIMETHBIM pe3yJibTaTaM O00Y4YeHHs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBCHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Tporpamma no (u3uKe ycTaHaBIMBAET pacnpezesieHue yueOHOro MmaTepuana
1o rojgam oOyueHus (Mo Kjaccam), IpejiaraeT NpUMEPHYIO MOCIIEI0BaTEIbHOCTD
U3y4eHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJICpPKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00yUdaronIXCsl.

[TIporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbI IO y4eOHOMY IIPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KaT B OCHOBE IIPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3NUYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAay4yHYI KapTHUHY MHDpAa,
IpefoCcTaBisieT HauOosiee SCHble OOpas3lbl NPUMEHEHUsS HAydyHOro MeEToja
MO3HAHUS, TO €CTh CIOCO0a MOIyYeHHs TOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 TMMaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHMs B CTPYKType OOILEro
o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIICAYIOUIMMHA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETHPOBATh  JAaHHBIE W  MHCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA AJIsl TIOJTYYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (U3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi ydueOHoro mnpenmera «®dusmka» B
oOpa3oBaTenbHbIX oOpranumsanuax Poccuiickoit ®@expepanuu, peamru3yrOIIMX
OCHOBHBIE  00IIe00pa30BaTENbHBIE MPOrpaMMbl, YTBEPKACHHOW pelIeHHEM



Komnernn Munucrepersa npocsetienust Poccutickoit denepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

NpHOOpEeTEHHE HHTEpeca M CTPEeMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHHWH O  BO3MOXHBIX  cepax  Oyaymiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JloCTKEeHHE JTUX IeJeld MporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIEAYIOIMINX 3a1aY:

npuoOpeTeHue 3HAHUKW O JUCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTy4YEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHIIMX pacu€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznueckux MoJIelieH, TBOPYECKUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOII0AATh IPUPOIHBIEC SBJICHUS U BBITOIHATH OIBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpMaIel PU3NIECKOTO COAEPIKAHUS,
BKJItOYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSX (U3MKH, aHAIN3 U
KPUTHYECKOE OlIEHWBaHKE HHPOpMAIUY;

3HaKOMCTBO €O cepaMu npodhecCHOHANbHON AeATeNbHOCTH, CBI3aHHBIMU
C (u3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOoBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Heero).



COJEPXKXAHME OBYUEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MmepeHue Qu3nyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi cicTeMa €IMHHLL.

Kak ¢wusuka wu papyrme ecTeCTBEHHbIE HAyKH HW3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAy4YHBIII METOJl MO3HAaHUA: HAOIOJEHHE, TOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUNA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC

SBJICHUSL.
2. Dusndeckue MpuOOPHI U MPoLEeypa NPSIMbIX WU3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOopa.
2. N3mepenune pacCcToOsAHUN.
3. H3mepenue o0bEéMa XKUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemmeparypbl MpU NOMOIIM KUJIKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BhICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJbl, WX pa3Mmepsl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenue yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaeicTBue dacTwuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBS3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX M UX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHUN,  OOBACHSIOMIUXCS ~ MNPUTSDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCMOJIb30BAaHHUEM

dboTorpadmuii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKECHHE.
Cxopoctb. CpeqiHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHHU. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBnenne uHepuMM. 3aKOH HMHEPUUHU. B3amMmopaencTBHe Tesl Kak NpUYMHA
WU3MEHEHUSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHULE
o0BEMa BelecTna.
Cuna Kak xapakTepHCTHKa B3auMoAeicTBusa Ten. Cuila ynpyroctd U 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBICHUE TATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crioxkenune
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHne B IpUpPOE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHMUeCKOTro JIBHKEHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBIeHUs WHEPLIHH.
4. HabmroneHue u3MeHeHUs1 CKOPOCTH MPHU B3aUMOIECUCTBUU TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON IPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJbXKEHUs Opycka WM IapuKa o
HAKJIOHHOU IIOCKOCTH.
Omnpenenenue WIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKeHUA (AedopMmaliim)
MPYKUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBIICHUSI ¥ YBEIUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJ€HHUA raza OoT oOb&ma, TemmepaTypsl. [lepemaua maBienus
TBEPJBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackans. [TneBMaruueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3MBbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBAHHUS
BO3aymHONW o6osouku 3emnu. Onwit Toppuuermnu. M3mepenune armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOCHEPHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBanue.

Hemoncmpauyuu.
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3aBUCHUMOCTb AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs: COCybl.

['mppaBnuyecknii mpecc.

[IposiBnenune neicTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTh BBITAIKMBAIONIEH CHJIBI OT O0BEMA MOTPYXKEHHOW 4YacTH
T€Ja U TTIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CHIIbI BECY BBITECHEHHOM )KUIKOCTH.
YcioBue minaBaHus TEN: MUIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U HKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeEJa.

OnpeneneHue  BBITAIKUBAIOIIECH CWJIbL, JACHCTBYIOIIEWM Ha  TeJo,
MOrPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIECH CUIIbI, JEUCTBYIOLIEH HA TEJO
B ’KMJIKOCTH, OT MACChI T€Ja.

OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJI0 B JKHUIKOCTH, OT O0bEMa MOTPYXKEHHOU B
JKUJIKOCTh YaCTH T€Ja U OT INIOTHOCTH JKHJIKOCTH.

KoncTtpyupoBanue apeoMeTpa WM KOHCTPYUpPOBAHWE JIOJKM U
OIIpeIeICHUE €€ IPY30II0ABEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanuueckast pabota. MOIITHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbluara. IIpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMAIbHAs JHEPIUA.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompepnenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUHU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccrnenoBaHue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKOM SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAOIINAE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE sIBJICHUA. TEnI0BOE paCIUpEHUE U CHKaTHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEW JHEPTHUU:
Terionepeaaya u COBEpILICHUE paboTHI. Bupl TeIUIoNEepeaauu:
TEIUIONPOBOJHOCTDh, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lnmaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Vcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JTaBJICHUS.

BnaxuocTts BO3yXa.

DHeprus TOIUIMBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbiX aBurarenei KIIJ temmoBoro nuratesns.
TerioBble ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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Ha6monenue nuddysun.

HalGmronenue siBnennii cMauyMBaHUS U KaNMWLIISIPHBIX SBJICHUN.
HaGmronenue TemnoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs Tra3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuna u3MepeHus: TeMIEpPaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TTPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TEIUTOEMKOCTEH pa3IMYHbBIX BEIIECTB.

. HaOmroieHue KureHus.

. Habnrogenune moctosiHCTBA TeMIlepaTyphl MPH TIaBICHUH.
13.

Moenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKCHMSI.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.
OnwiTel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUs BO3lyXa B OaJIOHE HITTPHUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wW3MEHEHMsT BHYTPEHHEH OSHEprud Tejlna B pe3ysbTaTe
TEeIIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diaekTpryecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aumoneincTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCHMMOCTh CHIJIBI  B3aMMOJEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSTHUS MEXTY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpudeckoro mnons. IIpuHoun
CYNEPIIO3HULINH JEKTPUUECKUX NOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUYECKUI TOK B KUIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia Toka.  DJIEKTPUUYECKOE  HAIpsHKEHHE.
ConpoTHuBIECHUE MPOBOJHMKA. Y ACIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH OMma
nas ydactka uenu. llocnemoBarenbHOe W mapaJuIeIbHOE — COSAUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH dNEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUE LIETH U MOTPEOUTENN dIEKTpUUecKoi sHepruu B 6piTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHE ISl KU3HHU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHWE SJEKTpOJBHUIaTelied B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apajes. SABieHne 3MEKTPOMArHuTHON HHAyKuuu. [IpaBuio Jlenna.
DneKTporeHeparop. CrnocoObl  mOMy4YeHHs] ~ DJIEKTPUUECKOM  DHEpPrHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa poJia 2JIEKTPUYECKUX 3apsJI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEll.
Y CTpONCTBO 1 JEHUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs] HHAYKIHS.
3aKOH COXPAHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U AUDIICKTPUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIeCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. U3Mmepenune cuibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIECKOT0 HAPSKEHUS BOJIBTMETPOM.
. Peocrar n MarazuH COpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JI€JIE€HUs OJFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHur.

JleiicTBrEe MarHUTHOI'O NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW MHYKIUU.

OneiTel @apases.

3aBUCHMOCTh HAIpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIONCHHWIO DJEKTPU3ANMK Tel WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS DSJIEKTPUYECKOTO IMOJS HA TPOBOJHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMU TOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHie CHIIbI TOKA.

W3mepenue u peryianupoBaHnue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 Pe3UucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIIIHE 3aBHUCUMOCTD AIIEKTPUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSHKEHUH MpPU MOCIEA0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JIsg CHIBI TOKAa TMPH TMapaLIEIHHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHrne MOIMHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HAIPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MAarHUTOB.
W3ydyenne MarHUTHOTO TIOJSI MOCTOSHHBIX ~MAarHUTOB TMPH  HX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJBl  B3aHUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIsL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI DJIEKTPOIBUTATENIS.

20. U3mepenue KIIJL 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJICIOBAHNE HM3MCHECHMM 3HAYCHUS M HAIPABICHHUS HHAYKIUOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUS. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHeiiHoe aBrxeHue. CpeaHsss 1 MTHOBEHHAas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUM.

VYckopenue. PaBHOyckopeHHOe MpsiMOsiMHEHOe aBmxkeHue. CBoOomHOE
najgenue. OnbiThl ['anumes.

PaBHOMepHOE nBHXKEHUE MO OKpYyKHOCTH. Ilepumon u dacrora oOpameHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoToHa. BTopo#t 3akon HeroTtoHa. Tperui 3akon HeroToHa.
[IpyHLIMT Cynepno3uInn CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: cujia TPEHUS CKOJIbKEHUS, CHIIA
TPEHUsI IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHHE CBOOOJHOTO
najgeHus. J[BuwxeHnne mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue matepuanbHOi TOYkU. AOcomoTHO TBEpAoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHust. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynbe tena. 3mMenenne umitynbea. Mmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora U MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenust. CBa3b dHepruu u padotsl. [loTeHunanbHast SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMid. [loTeHIManbpHas sHeprus cxxaTton npyxusl. Kunernueckas
sHeprus. Teopema 0 KHHETUUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHHYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTO JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTed W TPACKTOPUI JBMKEHUS OJHOTO M TOrO ke Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne Npru3HAKOB PABHOYCKOPEHHOTO ABUKECHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4eckux siBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM JBHYKE€HUU
OTHOCUTEILHO KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl T€Jla U ACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACHCTBUU TEJI.

M3meHenue Beca Tesna pu yCKOPEHHOM JBHKECHUH.

Ilepenada umirynbca npy B3auMOJECHCTBUH TEIL.

ITpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUHU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU IIPU JBUKEHUU Tena Mo JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa W JalbHEUIIET0 paBHOMEPHOTO
JBMDKCHUS IIApUKA WIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IIapyKa Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHUH T10
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aTbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPHU PABHOYCKOPEHHOM [IBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCSATCS KakK psAJ HEYETHBIX UYHCEIN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI  TPEHUS CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uireHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHXKCHHUHU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI  YOPYTOCTH TMpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SJHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHUO/I,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasTHUKU. [IpeBpamenue
SHEPTrUH MPHU KOJICOATETbHOM IBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkzaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoJHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoponibHble U
NonepeyHbple  BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJOM TeJlE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKkoCcTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeN IMOA AEHCTBHEM CWIIBI TSHKECTH Y CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHHUI 1 pe30HaHca.

PacnipocTpaneHnue mpo10JibHBIX U MOMNEPEYHBIX BOJIH (HA MOJIETIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezgeneHre 4YacTOTbl M IepUoJia KojJeOaHMM MaTeMaThu4ecKoro
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MAasTHHKA.
2. OmnpeneneHue 4acTOThl M NEPUOa KOJIEOAHHI MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Meproa KOIeOaHUI MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIEOaHUM NPY>KMHHOTO MassTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuUoAa KojieOaHu# rpysa, MOJABEIIEHHOIO K
HUTH, OT MaccChl rpysa.
6. OnbITbI, JEMOHCTPUPYIOLLME  3aBUCHUMOCTh  I€puoAa  KoJjeOaHui
IIPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH NPYKHUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IoJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMArHuTHbIX BOJH. Illkama snexkTpoMarHUTHBIX BOJIH. Mcnomnbs3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWMIBHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJICHHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeiHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpenomiieHus cBera. llonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCcrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B JmH3e. OnrTuyeckas cucrtema (oroammapara,
MUKpOCKONa M Tejeckoma. ['ma3 kak omnrThueckass cucteMa. bIum3opykocTh U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{Mcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMONIMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOMparoleit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHnid ¢ TOMOIIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOIIA.

10. Mopzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyyenue 6e50oro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOTO Jydya OT yrja
NaJICHUS.

2. M3yueHue xapakTepUCTUK U300paKEHUS MPEAMETA B IIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI cOOHMparomeit
JIVH3BI.

6. ONBITHI 10 PA3JI0KEHNUIO OEJI0I0 CBETA B CHEKTP.

7. OnBITBI IO BOCHPUATHIO LIBETA NMPEAMETOB NPU UX HAOIIOJEHUM 4Yepes
[[BETOBBIC (PUIIBTPBHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmnsiTel Pe3epdopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norioueHue ceeta atoMoM. KBaHTel. JIMHeWYaTbie CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a, Oeta- u ramma-usinydeHus. CTpoeHne aTOMHOIO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX sSI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOI'O YHCE.
OHeprusi CBA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a u
nenenus siaep. Ucrounuku sneprun CoHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPagMOAKTHBHBIX HW3JIyYEHHH HA >KUBBIE
OpPTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOmOpoOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUYCHH.

6. Perucrpanus usiydeHHs NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMIHbIX U TMHEHYAThIX CIIEKTPOB U3TYUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nyTH (o ¢otorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENBEHO-0000IAOIINK MOAYJIb IPEAHA3HAYEH U1 CUCTEMATH3ALUU
U 000OmIEHMsI  NPEAMETHOTO  COAEpKAaHUS M OIbITa  JESATENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe I NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMeHy MO (u3uke uig 0O0y4aronuxcs,
BBIOpABIINX ATOT YUEOHBII peMET.

[Ipu M3y4eHUM NAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYOTCS BHJIbI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS AOCTHKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAs! I'PAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB MCCIIEIOBAHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3NUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEeHHbIE 3HaHMs, pelaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiesia peaau3yeTcs
32 CY€T TOro, 4YTo OOYy4YaroIIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
peIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBACHATH
dbu3nuecKkue IBICHUS B OKPYKaOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl HUCCIIEOBaHUSI (PU3HUECKUX SIBICHUHN, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HamOOJee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMEP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHBIX HICTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX U3BECTHBIX BHUJIOB
HHEPTUHU.

[Ipennaraemselii B nporpamme mo ¢u3uke nepeueHb Jab0paTopHBIX padoT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BIOOp MPOBEICHUS
7a00paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
o0yyJaroumxcsi, CucKa SKCIEPUMEHTANIbHBIX 33JaHul, NpearaéMbix B paMKax
OCHOBHOTI'O roCy1apCTBEHHOTO JK3aMeHa 1o ¢dusuke.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBIEHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatouierocs OyayT copMUpOBaHBI CIEIYIOUIME TUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- NPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
(bu3nuecKo HaAyKU;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUUMBIX U
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHUN
1)7637097 8

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHHWE IICHHOCTH (PU3MYECKOM HAYKH KakK MOIIHOTO HMHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE Hay4yHOH JI00O03HATENBHOCTH, HMHTEpPECAa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aromoJry4ust:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, Ba)KHOCTM NpaBWJI O€30IIaCHOrO0 IOBEIEHUS Ha
TpPaHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U TEIUIOBBIM O0OpYJAOBaHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OpMHUpPOBAHHOCTb HaBbIKA pe(IEKCUU, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AaKTMBHOE YYacTHE B pEUICHUMM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHW3allik, TrOpojJia, Kpas) TEXHOJOTHYECKON U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIE M (PUIUUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHbIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUW I pELIeHUs 3a7ad B
o0JacTu OKpY’Kalollled cpenbl, MJIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKUX IMpoOIeM U IMyTeu ux
peuieHus;

e 8) aganTanMu K M3MEHAIOUUMCH YCIOBHUSM COLHAJILHON M NPHPOAHOM

cpeasbl:

e - MOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU WCCIEAOBAHUN U
MPOEKTOB (PU3NYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

e - TIOBBIIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4ncie GOpMyIUpOBAThH
UJEH, IOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEHN B 00jacTu
buzukuy;

e - IUIAHUPOBAHHWE CBOETO pA3BUTHUA B MPUOOPETEHHUU HOBBIX (PUIUUECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JACHUCTBMM C YYETOM BIMAHMSA HAa OKPYXKAIOUIYI0 Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHUS TpOorpaMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
ob11ero oopazoBaHus y oOy4aroierocsi 0yayT copmMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JCHCTBUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbIC TCHCTBUA.

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eicTBUSA:
e BBIBIATh W XapaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(siBNIEHUM );



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KiIacCU(PUKAIMKA, OCHOBAHUS JIJIs
0000111eHUs 1 CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y TTPOTUBOPEUHS B pacCMaTPUBAEMbIX (pakTax,
JAaHHBIX U HAOJIOICHUSX, OTHOCAIINXCSA K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BBIBOJBI C UCIOJIBb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelIeHUs Y4eOHOU (u3nvecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapPHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBarTe/LCKHeE 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATENbCKUN HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (DU3HUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHHMOCTb U JOCTOBEPHOCTh HH(DOpMAIHNIO,
HOJYYCHHYIO B X0JI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOPMYIHPOBATH 00OOIIEHNSI U BBIBOABI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIO/IEHUS, OIIbITA, UCCIIEIOBAHMUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TOUCKE U
otbope mHMOPMAIMK WM JAaHHBIX C YYETOM TMPEIJIOKEHHON ydeOHOM
dbuznyecKoi 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(DOPMAITHIO
pa3TUYHBIX BUIOB U (OPM MIPEICTABIICHHUS,

CaMOCTOSITEIbHO ~ BBIOMpATh ONTUMAIBHYIO (HOpMYy TPEACTABICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJaddl  HECIOKHBIMHU
CcXeMaMHu, TuarpaMMaMu, HHOH rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

B X0/ OOCYXIeHHs y4yeOHOro maTepuania, pe3yslbTaToB JabopaTOpHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI U
BBICKa3bIBaTh HJICH, HAICJICHHBbIC HA pPELICHHE 3aJaud U TMOAJepKaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;

COIOCTABJIATh CBOM CYXIEHHS C CYXICHHUAMHU JAPYIHMX YYaCTHHUKOB
Juanora, oOHapyKUBaTh pa3InyMe U CXOACTBO MO3UIIH;



BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
yOJUYHO TPENICTABIIATh PE3yJIbTaThl BEIIOJHEHHOTO (PU3UUYECKOTO OIBITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

IMOHUMAaTh H  HCIOJb30BaTh NpEeUMYIIIECTBA  KOMAaHIHOM "
WHIUBUAYAJIbHOW pabOThl TPH PEIICHUM KOHKPETHOH (U3HUYECKOn
npooieMBl;

NPUHUMATH 1IEJI1 COBMECTHOU JEATEIIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€ JOCTM)KEHHUIO: pachpeaesisTh pPOJd, OOCYXKJIaTh MNpOIecChl U
pe3yJbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOCH;
BBITIOJIHSATH CBOIO YacTh pabOThI, 1OCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAMPABJICHUIO W KOOPJIUHHUPYS CBOM JCHCTBHUS C JAPYrUMU
YJIcHAMHA KOMaHJIbI,

OIIEHMBAaTh KAayeCTBO CBOEro BKJaja B OOIIMA TMPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanmus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NUECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3jMYHBIX MOAXOAAX MPUHATUS  pELICHUU
(MHOUMBUOYaJIbHOE, MPUHATHE DPEIICHUS B IpyNIe, NPUHATUE pEIICHUH
TpYyIIION);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelieHusl (PU3NUecKon 3a1auul Win
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh IIPEAJIaracMble BApUaHThl PEILICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’IL, MOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IIPEAJiarath IiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JOCTMXKEHHS  (HEAOCTHMIXKEHHUs) pe3yibTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3MYECKOTO WCCACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BOZHUKIINX TPYTHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO JIPYroro YeJIOBEKa B XOJ€ CHopa MU JAUCKYCCUHU
Ha HayYHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIoro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 kJjiacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUH:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUILI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBWKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gedopmanus  (ymnpyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIaroIIUeCcs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE NBIKCHHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKEHUE, HWHEPIUA,
B3aUMOJEUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpallleHus, Nepenaya AaBiCHUS TBEPABIMU TeEJIaMH, >KUIKOCTIMH MU
razamy, arMochepHoe JaBlieHWEe, IUIABaHUE TeJ, MpEeBpalIeHUs
MEXaHUYECKON HHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTUX TaHHOE (U3HYECKOE SBIICHHE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpY’>KalollleM MHpe, B TOM 4Hclie (U3MYecKue SBICHUS B MPUPOJE:
IpPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKMBOM U HEXUBOU
npupoje, ACUCTBUE CUJIBI TPEHUS B TPUPOJE W TEXHUKE, BIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpPraHW3M, IJIABaHUE PbIO, phIUuaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/layy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUIA;
OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (U3UUECKUE SBICHUS, UCIIONB3YS
bu3ndecKkue BETWYWHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tela, CWia TpEeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOIIASI CUJIa, MEXaHWYEeCKas pabdoTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KOXD(DUIIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHYECKas W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUM MPABUILHO
TPakTOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3yeMbIX  BEJIIMYUH, HUX
0003HaYeHUA U €IUHUIIBI (U3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIMYHMHY C APYTUMH BEIUYHHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETNYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHMs CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUiIo paBHOBecHs pbryara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4 3aIIMCBIBATh KPATKOE yCIOBHUE, MOJICTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAcCUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PEUIUTh MpPU OMOIIH
($u3NYECKUX METOAOB, B OMMCAHUH UCCIIEIOBAHUS BBIIETATH MPOBEPSIEMOE
OpeanojokeHue  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ysibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, JENaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
buznyeckux CBOICTB TeN: dopMynupoBaTh IIPOBEPSIEMbIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MIPENJIOKEHHOTO0 000pY0BaHMs,
3aMMChIBATh XOJ1 ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATHh MPSAMBIE H3MEPEHMsSI PACCTOSHHUSA, BPEMEHM, MAcChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C UCIHOJb30BAaHUEM aHAJIOTOBBIX U
uGpOBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHUOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT
JIpPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JIBMXKYLUErOCS TeJla OT BPEMEHU JIBHJKEHHS TENa, CHIIbI
TPEHUsSI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAU COIIPUKOCHOBEHMS TEJI, CHIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJlaBaHusl TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  Y4E€OHOrO UCCJENOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DUKCHpOBAaTh
pe3yabTaThl MOJTYYEHHOM 3aBHCHUMOCTH (DM3MYECKUX BEIMYMH B BHJE



NpeJIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHHUS CKOJIBKEHUS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJIA, JEHCTByIoLas  Ha
NOTpyKEHHOE B JKHUJIKOCTh TeJO0, KOI()(PUIMEHT MONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTMYHHBI;

co0uII0/1aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETP, COOOINAIOUINECS COCYyIbl, OapoMerp,
pblyar, MoABMXKHBIN M HENOABM)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3YS 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUN M HEOOXOAUMbIE (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTY;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOU
JKU3HU JJIs oOecreueHrsi 6€301acHOCTU MpU oOpaIleHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CPe/Ie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM [TOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH W TYTEM CpaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEISATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
auTeparypy  (pu3MuUecKoro - coaepikaHus, CIPaBOYHbIE MaTepUalbl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHhMEHHBIE M YCTHBIE COOOIEHHUS HA
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIK (U3NUYECKOTO COACPIKAHUSA, B TOM
yucsae MyOJUYHO JeaTh KpaTKue COOOLICHHS O pe3yibTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEJOBAHUN, TNPU HTOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMPOBOXKAAThH
BBICTYIUIEHUE NTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUM paclpenesiaTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IUIaHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbl,  BBICTPAaWBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHBIC COCTOSHUS BEIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBOM JBUraTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsifl, AIEKTPUUECKOE I0JIe, MPOBOJIHUKHI
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TTOJIC;
pasznuyaTh sSBJICHHS (TEIUIOBOE pACIIMpPEHUE U CHKAaTHe, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPHU3AIUS TEJ, B3aUMOJICHCTBUE 3apSA0B, NEHCTBUS AJIEKTPHUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCKUCTBHE MArHUTOB, JIEHCTBUE
MarHUTHOTO TTOJIS Ha TMIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS MHITYKITH)
0 ONHCAHUI0 HUX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3WYECKUX SBICHUWA B
OKpYXKalomeM MHpEe, B TOM 4HCIe (U3NYECKUe SBICHHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE UM KalNWULIpHbIE SBIEHUS B MIPHUPOJE,
KpUCTaUIbl B Tpupoje, usinydenue CoiHIa, 3amep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, 3JEKTPUUECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAarHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOIUThH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UUECKHUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeTUUMHBI (TeMIlepaTypa, BHYTPEHHSISI YJHEPTUsl, KOJTUYECTBO
TEIJIOThI, yJieJbHAsg TEIJIOEMKOCTh BEIECTBA, YyJAEJIbHAas TEIUIoTa
IUIaBJICHUS, YJleJbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TeIoTa
CrOpaHus TOIUIMBA, KOA3(PQPUIMEHT TOJE3HOTO JEUCTBHS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJbHAS BIIAXKHOCTHh BO3/AYyXa, JJIEKTPUUYECKHN 3aps,
CHWJIa TOKA, JJIEKTPUYECKOE HANPSIKEHHE, CONMPOTHUBJICHHE MNPOBOJHUKA,
yIeIbHOE  COMpPOTHMBICHHWE  BemiecTBa, paboTa U MOIIHOCTD
AIIEKTPUYECKOTO  TOKAa), NpH ONHCAHMM TPABUIBHO  TPAKTOBATh
(buU3MYECKU CMBICH MCHOJIb3YeMbIX BEIWYUH, 0003HAUEHUS U EIUHUIIBI
bU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOHUTH Tpauku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKON TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3ULIUM TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa J1J1s yJacTKa Lenu, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs DSHEPrud, IIPpA ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJHMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBACHITh (M3UUECKUE TPOIECCHl W CBOMCTBAa TEN, B TOM YHCJIC U B
KOHTEKCTE CHUTYAllMld MPAKTHKOOPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBJICHUMH,
(bU3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7adyd B 2—3 JEUCTBUS, HCHOJIb3ys 3aKOHbl H
dbopMyIbl, CBs3BIBaONIME (PU3WYECKHE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCJIOBHUSL 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3ajJadyd, BbHIOMpPATh 3aKOHBI WU (POPMYJIbI,
HEOoOXoauMbIe sl €€ pelieHus, MPOBOJAUThL PAcUéThl W CPAaBHHUBATh
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacno3HaBaThb NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh [P MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAaHUS, BBIICIATDH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIIBHOCTh IOPSIKA
MIPOBEJICHUS UCCIEA0BAHUS, J1€JIaTh BBIBOJIBL;

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUNA  WJU
bu3NYecKUX CBOMCTB Tel (KanWUIpHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYECHUH OT I[BETa H3Iy4aromed (MOrIonarolei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPhI KUJIKOCTH U
IJIoIAaAn €€ TMOBEPXHOCTH, DJJEKTpU3alWs TEI U B3aUMOJCHUCTBUE
AIEKTPUYECKUX 3apsifioB, B3aUMOJICUCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HA MNPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa,



CBOMCTBAa DJIGKTPOABUTATENII TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh
IPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOIHI;
BBIMIOJHATh  NOPSIMBIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAIPSDIKEHHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3MUYECKUX BEIMYUH, CPAaBHUBATH
PE3yNIBTAaThl U3MEPEHUMN C yIETOM 33aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3UUECKOW BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMpPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUWKA OT €ro [JIMHbI, IUIOLIAAX IONEPEYHOIO
CEUCHMS U YAECIBHOTO CONMPOTUBJIEHUS BEMIECTBA MPOBOJIHUKA, CHJIBI TOKA,
UIYyLIEr0 4Yepe3 MNPOBOAHUK, OT HANPSOKEHWS Ha NPOBOJHUKE,
UCCIICAOBAHUE IIOCHEAOBATEIBHOTO M MAPAJUIEIBHOTO  COECAUHEHUN
IPOBOJTHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAaHOBKY H
BBHITIOJIHATh W3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBATh
pEe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUIE TaOMUI[ W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS,

MPOBOJUTh KOCBEHHbIE HU3MEpEHUs (PU3NYECKUX BeTU4YUH (yAesibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, padoTra U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYI) YCTAHOBKY, CIEAYS MPEIJIOKECHHOW MHCTPYKLUHU, U
BBIYUCJIISITh 3HAUYEHUE BEJINYNHBIL;

co0Jro/1aTh NMpaBuiia TEXHUKHA 0€30MACHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHMSI JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOM DHEPTUM, 3JIEKTPOOCBETUTEIIBHbBIC
pUOOPHI, HArPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITEKTPHUICCKUE
MPEAOXPAHUTEIN, STEKTPOMATHUT, SJIEKTPOJIBUTATEIb MOCTOSHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SBICHUN U HEOOXOIHUMBIE
bu3nuecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuboOpel O CXeMaM ¢ CXEMaTUYHbIM PHUCYHKaM (SKHUIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
LENEN C MOCIEAOBATEIbHBIM U MApaJUICIbHbIM COEAUHEHNUEM DJIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LICTIEH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTHYECKOrO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 0€30MacHOCTH MPU OOpaIlEeHUH C MpudopamMu u
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBISATh TMOUCK WHGOpMaK  (HU3UIECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW W IYyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATh  WH(GOpPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pu3MUecKoro - coiepxaHHs, CIpPaBOYHbIE MaTepHAalIbI,
pecypcbl ceti IHTepHET, BilafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHWS,
0000mmasi wHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (HHU3HUYECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO TPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEeN0BATENbCKON ACSTEIbHOCTH, MPU 3TOM IPaMOTHO
WCIIOJIB30BaTh M3YYCHHBINM TMOHATHHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHE MTPE3CHTAIINECH;

IOpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PUINUECKUX
IPOLIECCOB paclpeieisiTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICTUTh 3a BBIMOJTHCHUEM IUTaHA JACHCTBHUIA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESTEIILHOCTh TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTH pa3periaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOIIUXCSl YMEHUIN:

UCIOJB30BaTh IOHATHUS: CHCTEMa OTcuéTa, MaTepuajlbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUs, aedopmarus
(ympyrasi, IJIacTUYeCKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LIEHTP TSXKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKHE KOJIEOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, alb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIZIEPHAS] DHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [IBUJKEHUE, CBOOOJHOE
NaJIEHUE TEJI, PABHOMEPHOE JIBHXKEHHE M0 OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE ABMKEHHE (3aTyXaromue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE OEI0r0o CBETA B
CHEKTP M CJOXEHHE CHEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITY4YEHUS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTb IPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4Yucie (U3NYECKUE SBICHHUS B IPHUPOJE:
IPUIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COTHEYHOM CUCTEMBI, PEaKTHBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMHUYECKHUE BOJIHBL, I[yHaMH, 53XO0, IBeTa TeJ,
ONTUYECKUE SIBJIEHMSI B NPUPOAE, OMOJOTMYECKOE AEHCTBHE BHIUMOTIO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOIO M3JIY4YEHHM, €CTeCTBEHHBIH
pafvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOAaKTHUBHOE H3IydYCHHE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATh CYIIECTBEHHbBIE CBOMCTBA (MpHU3HAKH) (DU3NYECKUX
SIBIICHUI;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBICHMS, UCIOJIb3YS
(¢u3nueckue BENWYMHBI (CpEeOHSI M MIHOBEHHas CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM [JIBUKEHUH, YCKOPEHME, MEepEeMEIIeHUe, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHs, CUja YIPYrOCTH, CHJIa TSAKECTH, YCKOPEHHE
CBOOOMHOTO TMAaJeHUs, BEC Tejla, HMITYJIbC Tela, HMITYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrusl Teja,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTON
IOPYXUHBI, KUHETUYECKas SHEprus, IOJHAs MEXaHU4ecKas DSHEprus,
NEPUOA U YacTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CpPEeAbl), IPU OMUCAHUU
IPAaBWIBHO TPAaKTOBATh (DU3MUYECKUN CMBICA HCIOJB3YEMBIX BEJIUYMH,
0003HaueHUA W €AUHMIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (POPMYIIBI,
CBSA3BIBAIOIIME JTAHHYIO (PU3NYECKYI0 BEJIMYHMHY C APYTUMH BEITUUYHMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH;
XapaKTepU30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TIATOTEHMUS,
OPUHLKII CYNEPHO3ULUN CWJ, NPUHLUUI OTHOCUTENbHOCTH [anmies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIYJbCa, 3aKOHbI OTPaXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIOBOIO U MaCCOBOTO YHCET



IpU SACPHBIX PEAKIUIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBACHATH (M3MUYECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2-3 M3YyYEHHBIX CBOMCTBA (DM3UUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbIe 3a7aud (OmUparImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), HUCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (DU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCIOBHUS 3aJayd 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOUYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JJISl PEUICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PU3NIECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PEUIUTh MpPU OMOIIH
(GuU3NYECKUX METOMIOB, HCIONb3ys OMHCAHHME HCCIEIOBAHMS, BBLICIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DHEPTUH, 3aBUCUMOCTh TEpHoAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJIEOaHWH, MPSIMOIMHEHHOE PAaCIIPOCTPAHCHHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KCHUS B
IJIOCKOM 3€pKajie W CBOWCTB M300paKeHUs MpeaMera B coOuparomiei
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITEJIbHO coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/lOBaHUs, OMUCBIBATH XOJ ONbITa M  €ro  pe3yibTarhl,
(dbopMyIHpPOBaTh BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpemHee 3HAa4YeHHWE W3MEpsIeMON BeTWYMHBI ((POKYCHOE pacCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEPEHUs
(M3MepuUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEeprojaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSTENILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
bU3NYeCKUX BEIWMYMH B BHUAC TAaONHIl UM TPAPUKOB, NEJIaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs (U3NYECKUX BEIWYHMH (CpenHss
CKOPOCTh M YCKOpEHHE Tejla MpH pPaBHOYCKOPEHHOM JBHKEHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUSl CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacToTa HU
nepuosl KojeOaHM MaTeMaTHYecKOro M MPYKHMHHOTO MAasTHHUKOB,
ONTHYECKas cujia coOuparomer JMH3bI, PaguoaKTUBHBIN  (POH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPHUMEHTANbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaUEHUE BEIMYMHBI U aHATTM3UPOBATH MOJIYICHHBIE PE3yIbTaThl C YUYETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

co0roAaTh nMpaBuia TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

pa3inuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJETIeH:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPJOE TEJO, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHash MOJEeNb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHuA (B TOM YHUCIE:
CIHJIOMETpP, NATYUKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, DaKera,
9XOJIOT, OYKH, TIepUCKOI, (QoToanmapar, ONTUYECKHE CBETOBOJHI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnonp3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABJICHHUM U  HeoOXonumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBl U CXEMaTHYHbIE PUCYHKH W3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKUX IPOIECCOB
OpU PEUICHUH Y4eOHO-IPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBbI IJif
MOCTPOCHHUS N300paXKEHH B IJIOCKOM 3€pKajie U coOUparomiei JMH3e;
OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B TOBCEIHEBHOU
XKU3HU Ui oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEeHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpee;

OCYIIECTBJIATh TOUCK HHpOpManuu (U3NYECKOTO COACpKAHUSA B
HNutepHere, caMOCTOATENHHO (OPMYIIHPYsI MOMCKOBBIM 3a1ipoc, HaXOAUTh



IYTH ONpPEIEIICHUS TOCTOBEPHOCTH TOTYYCHHOW MH(POpPMAIIMH HA OCHOBE
UMEIOIINXCS 3HAHUH U JONOJTHUTEIBHBIX UCTOYHUKOB,;

UCTIOJIB30BaTh MPH BBITIOJHEHUN yUEOHBIX 3aJlaHUi HAyYHO-IIOMYJISIPHYIO
auTeparypy  (pu3MuUecKoro - coaepikaHus, CIPaBOYHbIE MaTepUalbl,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMALlUM U3 HECKOJBKUX HMCTOUYHUKOB (PU3NUECKOTO COJEepKAHUA,
nyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOESKTHOW MIIM MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, TpPU 3TOM TIPAMOTHO  HCIIOJIB30BaThb  M3YYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3HKH U COMPOBOXKAATH
BBICTYIUICHHE IMpE3CHTAlMed ¢ Yy4E€TOM OCOOCHHOCTEH ayIauTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa

1.1 ®uzKKa - HayKa O IPUPOJIE 2 Bubmorexa IOK
' K pupol https://m.eds00.ru/7f416194
but6mmoreka [IOK
- e pe ? 1 https://m.edso0.ru/7f416194
N but6mmoreka [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1 e /m edso0 /71416194
Hroro no pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelEeCTBA 1 bubmmorexa [OK
' p = https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
[PETATHBIC COCTOANMA BetliecTha https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. /IBu:keHre U B3auMo/1eiicTBUE TeJl
3.1 MexaHndeckoe JIBUKEHUE 3 bubmmorexa [OK

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

3.2 WNueprus, macca, IIOTHOCTh 4 1 but6mmoreka [IOK



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

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

bubmunoreka LIOK

3.3 Crna. Bugsr cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlanenue xKuaKoctn S https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTB. JHEPrus
bubmunoreka LIOK
51 PaGota u mommoCTE 3 1 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
5.2 HpocThie mexanm3MbI S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [IOK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. JinekTpuyecKue M MATHUTHBIC SIBJICHHSA
DIIeKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEIa bubmmoreka [JOK
2.1 . 7 1
U UX B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie sBIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €r0 10 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso0o.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 Bu6muotexa [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble siBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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