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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O (Qu3MKE Ha YpOBHE OCHOBHOIO 00Iero oopa3oBaHus
COCTaBJicHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOW MPOrpPaMMBbl, MPEICTABICHHBIX B
®I'OC OOQ, a Takxe ¢ yuérom ¢enepanbHON paboueld MporpaMMbl BOCIIMUTAHUS U
Konuenuuu npenogaBanus yueOnoro npeamera «dusukay.

Conepxanue rmporpamMmbl 1o (u3MKe HampaBleHO Ha (QopMHpOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYyYalolUXCs W OpPraHu3alUi0 H3yYeHUs
¢u3MKN Ha JEATEIbHOCTHOM OCHOBe. B mporpamme mno ¢u3uke y4HUTHIBAIOTCA
BO3MOXXHOCTH Y4eOHOTO mpeameTa B peanuzanuu TpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METaIllPeIMETHBIM pe3yjbTaTaM OOY4YEeHHS, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIeT0 00pa3oBaHUSI.

[IporpamMma mo (¢u3MKe ycTaHABIMBAET paclpeneseHre y4eOHOTro MaTepuaia
no roxaM oOydeHusi (IO Kiaccam), MpeajaraeT MPUMEPHYIO MOCIeN0BATEIbHOCTD
U3y4YCHHs TEM, OCHOBAHHYIO Ha JIOTWKE Pa3BUTHS MPEAMETHOTO COACPKAaHUS U yUETe
BO3PACTHBIX 0COOEHHOCTEH 00yUYaroXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHUH Paboyeli MpOrpaMMbl IO Y4EOHOMY TIPEIMETY .

@dusnka SBISETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX Y4YEOHBIX
HpPEAMETOB, TIOCKOJIbKY (PU3HUECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBIICHUM,
M3y4aeMbIX XUMUEH, Onosiorue, actTpoHoMuen u usnueckoi reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTHHY MHUpa, MPENOCTaBIIsIeT Hauboyiee SCHBbIC
00pa3upl MPUMEHEHHs] HAyYHOrO METOJa IMO3HAHHs, TO €CTh Clocoda MOIy4YeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa W3 TVIaBHBIX 3a1a4 (U3MYECKOro 0oOpa3oBaHMS B CTPYKType OOIIEero
oOpa3oBaHMsi COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe Y 00y4Jarouxcs.

N3yuenue ¢pu3uky Ha 6a30BOM ypOBHE MPEIOIaraeT OBIaIeHUE CIEAYIOIINMU
KOMITIETEHTHOCTSIMH, XapaKTePU3YIOIUMHI €CTECTBEHHOHAYUYHYIO IPAMOTHOCTD:

e HAYYHO OOBSCHSTH SIBIICHUS;

¢ OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATh JAHHBIC W WCIOJIb30BATh HAy4YHBIC JOKA3aTEIbCTBA
U151 TIOJYYEHHUS BBIBOZIOB.

[lenn wu3yueHuss (QU3MKM HA YpPOBHE OCHOBHOrO 0O0mIero oo6pa3zoBaHus
onpeznenensl B KoHuenuuu mnpenopaBanus ydeOHoro npeamera «®Pusuka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoin denepanuu, peain3yOmUX OCHOBHBIE
o0mieoOpa3oBaTebHble  MPOrpamMMbl,  yTBepkIEHHOW  pemenueM  Koserun



MunucrtepctBa npocBernieHus: Poccuiickoit deneparuu (MPOTOKOA OT 3 JeKaOps
2019 r. No [IK4BH).

ey uzyyenus: pusuKu:

e MPUOOPETEHNE UHTEPECA M CTPEMJICHHS O0YUaIONINXCA K HAYYHOMY U3YUCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

e Pa3BUTHE MPEACTABICHUH O HAYYHOM METOJE MO3HAHUS U (POpMUpPOBaHHE
HCCJIEI0OBATEIHCKOTO OTHOMICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e popMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTara M3ydeHUs OCHOB
CTpOCHHS MaTepuH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e popMHUpOBAaHUE TIPEACTABICHUNA O poiu (PU3UKU 1711 Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e Pa3BUTHE MPEACTABICHUI O BOBMOXKHBIX cepax Oymyiei npodeccuoHaTbHON
JESTENIbHOCTH, CBSI3aHHOW ¢ (U3WKOH, TOATOTOBKA K JajbHEHIIEeMy
00y4YEHHIO B ’TOM HaIPaBJICHUH.

JlocTuKeHne 3TUX Lelel MporpaMMbl o (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHMs 00ECTICYNBALCTCS PEIICHUEM CIEAYIOIMNX 3a1a4:

e MPpUOOPETEHNE 3HAHWIA O TUCKPETHOM CTPOSHUHU BEIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e IPUOOPETEHUE YMEHUN OMHUCHIBATh U OOBICHATH (DU3HUECKUE SIBICHUS C
MCIIOJIh30BAHUEM TTOTYYCHHBIX 3HAHHM;

¢OCBOCHHE METOJIOB  pEHICHHS MNPOCTEHINMX  pacuy€THBIX  3a7ad  C
HCIIOJIb30BaHUEM buznuecKkux MoJIeTIeH, TBOPUYECKHUX "
PaKTHKOOPHEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMCHHMIA HAONIOAATh MPUPOJHBIC SBICHHS W BBHITOJHATH OIBITHI,
nabopatopHble  pabOTBl W OKCIEPUMEHTAJIbHBIE  HCCIENOBAHUS  C
MCTIOJIb30BaHUEM HU3MEPHUTEIBHBIX MPUOOPOB;

e OCBOCHHE NPUEMOB paboThl ¢ uHpopMaIMell (U3NIECKOTO COAepKaHus,
BKJIFOUYasi WH(OPMAIUIO O COBPEMEHHBIX IOCTHKCHHSIX (PU3UKU, aHATU3 U
KPUTUYECKOE OTICHNBaHWE HH(DOpMAIUH;

¢ 3HAKOMCTBO CcO cdepamMu mpohecCHOHATBHOU ACATEIBHOCTU, CBSI3AHHBIMU C
(GU3HUKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha TOCTHKEHUSX
(hbU3NYECKOM HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanmsi otBoguTCs 238 wacoB: B 7 kiacce — 68 gacoB (2 yaca B HENENIO), B 8
Kiacce — 68 yacoB (2 yaca B Hemeno), B 9 kinacce — 102 yaca (3 yaca B Helel).

[Ipennaraemslii B mporpamMme mo pu3uKe nepeueHs J1abopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEH/IaTeIbHBIN XapaKTep, yUYUTENb JeaeT BEIOOp MPOBEACHUS
71a00paTOPHBIX PAOOT U OMBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH



06yqa}01u1/1xc;1, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npeajiaraCMbix B paMKax
OCHOBHOI'O TOCYJapCTBCHHOI'O 9K3aMCHaA 110 (l)I/IBI/IKe.

COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

Pasznen 1. ®usuka v eé posib B NO3HAHUM OKPYKAKOIIEro MHpPA.

®uszuka — Hayka o npupone. SBmeHus npuponpl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeIMUMHBL. V3Mmepenune Qusnueckux BenuuuH. DunUeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CHCTEMa €AMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKH HW3Yy4alOT MPHUPOAY.
EcTecTBeHHOHAyuHbI METOJ TIO3HAHUSA: HAONIOJIEHWE, IIOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBMKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00OBICHEHHE
Habmo1aeMoro siBieHus. Onucanne GU3NUECKUX SBJICHHUM ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHn4ecKue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnueckue NpuOOpPHl U TPOLEaypa MPSMbIX HW3MEPEHHN aHAIOTOBBIM M

1M (pPOBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHuve IEHBI ASIEHUS Kbl U3MEPUTEIBHOTO Ipubopa.
2. M3mepeHune pacCTOSAHUU.
3. H3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.
4. OmnpeneneHue pa3MepoB MabIX Tell.
5. W3mepenue TteMmeparypel NpH NOMOIIA JKHJIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. lIpoBeneHue wuccienoBaHus MO NPOBEPKE THUMOTE3bl: JAJbHOCTH IMOJIETA
HIapyKa, MyHIEHHOTO TOPU30HTAIbHO, T€M OOJiblle, YeM OOJIbllle BbICOTA
ITyCKa.

Pa3znen 2. [lepBoHauyajibHbIe CBeJIeHUS 0 CTPOCHUM BelllecTBA.

CrpoeHune BemiecTBa: aToOMbl M MOJEKYJbl, UX pa3mepbl. OnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmwxkenne dactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHMS YACTHUI[ C
TeMmriepaTtypoii. bpoyHoBckoe nBwkenwe, nuddysus. BzaumopeiicTBue wacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHUS BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tena. B3auMocBsI3b MeXIy CBOMCTBAaMM BEILIECTB B Pa3HbIX



arperaTHBIX COCTOSHUSAX M WX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.
Hemoncmpauyuu.

1.
2.
3.

Habmronenue 6poyHOBCKOTO ABHUKECHHUS.

Ha6nronenue nuddysun.

Ha6nronenue siBneHuit, 00BICHIIOMIMXCS MPUTSKEHUEM WJTH OTTATKWBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomel u onvimul.

1.
2.
3.

OreHka quaMeTpa aToMa METOJIOM PSIIOB (C UcToIb3oBaHuEM (poTorpaduii).
OnbITHI IO HAOIOIEHUIO TETIOBOTO PACIIIMPEHUS Ta30B.
OnbITHI IO OOHAPYIKEHUIO TEUCTBHS CHJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. /IBuikeHue U B3auUMo/ieiCTBHE TeJl.

Mexanuueckoe JBH)KEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh NPU HEPABHOMEPHOM JBWKEHUHU. Pacuér nytu u
BPEMEHH JIBUKCHMUS.

SBnenune wuHepuuu. 3aKOH HHepUuU. B3anMopneicTBue Ten Kak NpUYMHA
MU3MEHEHUS CKOPOCTH JBMKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Teina. [ImoTHOCTS
BeniecTBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BELIECTBA.

Cuna Kak XapakTepHUCTHKa B3auMojeucTBHs Ten. Cuiia ynpyrocTH M 3aKOH
I'yka. M3mepenue cuibl ¢ IOMOIIBIO JWHAMOMETpPA. SIBIIEHHME TATOTEHUS U CUja
TsokecTd. Cuia TSDKECTH Ha JIpyrux IuiaHerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIpaBJICHHbIX N0 OAHOM mnpsiMor. PaBHoxeicTByromas cui. Cujia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsI. TpeHue B IPUPOIE U TEXHUKE.

Hemoncmpavyuu.

1
2
3
4.
5
6

Habmoienne MexaHu4eckoro JBUKEHHS Tejla.

N3mepenne CKOpOCTH IPSIMOJIMHENHOTO JBUKEHUS.
HabutoieHue siBjaeHUsI HHEPLIUH.

HabutoieHne n3MeHeHus: CKOpoCTH IIPU B3aUMOJICHCTBUU TEJI.
CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEL.

CrnoxxeHue CHJl, HaPABJICHHBIX 10 OJHON MPSMOIA.

Jlabopamopnuie pabomel u onvimol.

1.

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO ABMXKEHUS (IIapUKa B JKUIKOCTH,
MOJIETIH 3JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

Omnpenenenue cpenHell CKOPOCTH CKOJIBKEHHS Opycka WIM MIapuKa I0
HAaKJIOHHOW IIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPAOTO TeENA.

OnbITel, JAEMOHCTPUPYIOIIKME 3aBUCHUMOCTb pacTsbkeHus (nedopmanun)
NPYXUHBI OT MPHUIIOKEHHOM CHUJIBI.



5.

OnbBITHI, JTEMOHCTPUPYIONIUE 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKCHHS OT
Beca Tejla U XapaKkTepa CONPUKACAIONINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBILICHUS U YBEIMYEHUs NaBjcHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJCHHUS Ta3a oOT 00béma, TemrepaTypbl. llepemada naBieHUs
TBEPABIMU TEJIaMH, JXKUAKOCTIMU M razamu. 3akoH [lackansa. I[lHeBMatuueckue
MaIuHbl. 3aBUCUMOCTHh JAaBJICHUS JKUIKOCTH OT TiyOuHBI. [ Hapocratudeckwii
napajokc. CooOmiaromuecs: cocyibl. [ napaBIniecKue MEXaHU3MBbl.

Atmochepa 3emiaum u arMmocdepHoe pAaBieHue. [IpuuuMHBI CyIIECTBOBAHUS
BO3aymHOW ob6onouku 3emiu. OmnbiT Toppuuemnu. H3mepenue atmochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 1151 U3MEpeHUs: aTMOCPEPHOTO AaBICHUS.

JlencTBue KUIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TENO. BeITanknBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [Inapanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

A A e

N

3aBUCHUMOCTD JABJICHMS ra3a OT TEMIIEPATYPHI.

[lepenaya naBineHUs ) KUIKOCTHIO U Ta30M.

CooO1aromuecst Cocy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBeHune neicTBusl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIICH CUJIBI OT 00bEMa MOTPY>KEHHOM YaCTH TeJa U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcnoBue 1iaBaHus TeNl: IUIABAHUE WIIM IOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOILICHHUSI TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnuie pabomel u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHON B
JKUJIKOCTh YacTH Tea.

OnpeneneHve  BBITAIKMBAIONIEH  CWJbL, JICUCTBYIOLIEH HA  TeJo,
HOrpYyKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUJIBI, JEUCTBYIOIIEH HA TEIO B
’KUJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh  BBITAJIKUBAIOIIECH  CHUJIBI,
ACHCTBYIOLIEH Ha TENO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTD
YaCTH TeJjla U OT INIOTHOCTH JKUJIKOCTH.

KoncrpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKHU U ONPEACICHNE
€€ rpy30n0AbEMHOCTH.

Pa3pnen 5. PaGoTra u MOIIHOCTB. JDHEpIrUs.
Mexanudeckas pabota. MOIHOCTb.



[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBecHs prruara. [Ipumenenne npaBuiia paBHOBECHs pblyara K O0Ky. «30J0Toe
npaBuio» MexaHuku. KIIJ] mpocTteix mMexaHu3moB. [IpocTbie MexaHU3Mbl B OBITY U
TEXHUKE.
Mexannueckasgs dHeprus. KuHeTHdeckas W INOTEHIUAIbHAs  DHEPIHUs.
[IpeBpalieHre OAHOTO BHIa MEXaHUYECKOW SHEPIHMH B APYrol. 3aKOH COXPaHEHHS
DHEPIUU B MEXAHHUKE.
Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Omnpenenenue pabOTHl CUJIBI TPEHHUS MPH PAaBHOMEPHOM ABM)KCHHUU TeJa IO
TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHS pblUuara.
N3mepenune KIIJ[ HakIIOHHOM TIJIOCKOCTH.

4. V3yueHne 3aKOHA COXPAHEHHsI MEXaHUYECKOU DHEPTUU.

8 KUIACC

Pasnen 6. TeruioBble sIBJICHUS.

OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOH TEOpPHH  CTPOEHUS
BelecTsa. Macca M pasmepsl aTOMOB M MOJEKYNI. ONBITBI, ITOATBEPKAAIOIINE
OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.

Monenun TBEPIOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUN  BEIECTBa.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOICTB ra3oB, XUAKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKCHUM MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUHU.
CmaunBaHue U KalWJUIIPHBIC SIBICHUS. TeIIoBoe pacluiupeHue U CKaTue.

Temneparypa. CBsA3p TeMmmepaTrypsl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BuyTpenHsss sHeprua. CnocoObl H3MEHEHUS BHYTPEHHEW HHEPIHH:
TeruIonepeaaya U coBepiieHue paboTel. Bunel Temnonepenauu: TEIONPOBOAHOCTD,
KOHBEKIUs, U3IIy4YCHHE.

KonunuecTBo Temnorel. YjenbHas TEIUIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOro OanaHca. [lnaBnenue u orBepaeBaHue
KPUCTAJJTMYECKUX BEIIECTB. YJelbHas Terora rasieHus. IlapooOGpasoBanue u
koHaeHcauusa. HWcmapenuwe. Kunenwe. VYnenpHas TeruioTa mnapooOpa3oBaHMUSL.
3aBUCUMOCTb TEMIIEPATYPhl KMIIEHHS OT aTMOC(EPHOTO J1aBJICHUS.

BiaxxHOCTB BO31yXA.

DHeprus TOIJIMBA. Y AeNbHAS TEIIOTa CTOPAHMS.

[Mpunuuner paGotsl TemnoBbix aABurareneit KIIJ| TtemmoBoro nBurarens.
TerutoBble ABUTATENN U 3aIUTa OKPYXKAIOLIEH CPEBI.



3aKOH COXpaHEHUs U MPEBPAILICHUS YHEPTUH B TEILJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

Habmronenue nuddysumn.

Habmoienue siBjeHnii cMauiBaHUs ¥ KaWUTSIPHBIX SIBICHUI.

HaGnronenue TerioBoro pacmpeHust Tedl.

W3menenue naBieHWs Ta3a MPU M3MEHEHWH O0BhEMA W HArPEeBaHUM WJIU

OXJIAXKJICHUU.

[IpaBuna uaMepeHus TeMIEpPaTyphl.

Buae! Termmonepenayn.

OxJtaxIeHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHur pabOThl BHEIIIHUMU CHUJIAMH.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOmronenme KAIeHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TJIaBJICHUH.

13. Moaenu TEeIJIOBEIX ABUTaTEIICH.

Jlabopamopnuie padbomel u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OmpITeI TIO HAOTIONEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. OmpenesneHue JaBJICHHUS BO3/lyXa B Oa/UIOHE HITIPHUIIA.
OnBITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3yXa OT €ro o0béMa
Y HarpeBaHMs WM OXJIaXKICHUS.

6. IIpoBepka rUMoOTE3bl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA JKUIKOCTH B
TEPMOMETPUUECKOMN TPyOKe OT TeMrepaTyphl.

7. HaGnmronenue wu3MeHEHUs] BHYTPEHHEM »HHEpPruu Tejla B pe3yjbTare
Terionepeaayl U paboThl BHEITHUX CHJI.

8. HccrmemoBanue sBIEHUS TEIUIOOOMEHA TPU CMEINIMBAHUU XOJOJHOW U
ropsi4eu BOJBI.

9. OmnpezaeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MPHU TEIIOOOMEHE
C HarpeThIM METAJTIMYECKUM ITUIUH]IPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnemoBanue npouecca ncnapeHus.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

13. OnpeneneHue yaeabHON TeIIOTHI IUIABJIEHUS JibJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.
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Onextpusanms Ten. JlBa poja >3JEKTpUYECKUX 3apsnoB. B3ammoneicrteue
3apsKEHHBIX Ted. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3aUMOJEHCTBUS 3apSyKEHHBIX
TE€JI OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXK]Y T€JIaMH).

OnekTpuueckoe mnose. Hanpsok€HHOCTh dnekTpudeckoro mons. [IpuHiun
CYTIEPIIO3HULIMH JIEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).

Hocurenu »31eKTpUYeCKUX 3apsA/ioB. DJIEMEHTAPHBIA JJIEKTPUUYECKHUM 3apsii.
Crpoenue aroma. IIpoBOAHUKY M JTUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOIO
3apsiaa.

OJIEKTPUYECKUA TOK. YCIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
HNcTouyHMKN TOCTOSSHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas  uenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBiieHHE MPOBOJHUKA. Y IETbHOE CONPOTUBICHUE BENIECTBA. 3aKOH OMa s
y4dacTka uenu. [locienoBarenbHoe v napajieIbHOE COEAUHEHNE MPOBOJHUKOB.

Pabota w® MOIIHOCTH 3J€KTpUyYecKoro Toka. 3akoH Jlxoyns—Jlenna.
DJeKTpuyYecKrue 1enu M MOTpPeOUTeNn 3IeKTpUudYecKko sHepruu B ObiTy. Kopotkoe
3aMBbIKaHHE.

[TocTrosiHHBIE MarHUTH. B3auMOAEHCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe noJjie 3eMJIM M €ro 3HaueHue JUIsl )ku3HU Ha 3emuie. OnbIT Dpcerena.
MarHuTHOE 10J1€ 3JIEKTPUYECKOro ToKa. [IpuMeHeHne 3IeKTpOMarHuTOB B TEXHHUKE.
JlelicTBU€ MAarHATHOIO TMOJs Ha TMPOBOJAHMK C TOKOM. OJEKTPOJBHUraTENb
IIOCTOSSHHOTO  TOKa.  Mcmosib30BaHHWE — DIIEKTPOABUTATENEM B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Oneitel @apajnes. SBieHHe 3IeKTpOMarHuTHOM MHAyKuuu. IIpaBuino Jlenma.

DneKkTporeneparop. Crioco6ml MOJIY4ECHUS ANEKTPUYECKOU SHEPIUH.
DJEKTPOCTAaHIIMY Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTUH.
Hemoncmpayuu.

DJIeKTpU3alus Tell.

JIBa poJia 3MEKTPUUYECKUX 3apSA0B U B3aUMOJCUCTBUE 3aPKEHHBIX TEIL.
Y CTpOMCTBO M JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsIOB.
[IpOBOIHUKY U AUBIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
N cTOYHMKM TOCTOSIHHOTO TOKA.

JIlencTBUs NMEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKHUI TOK B HKUJIKOCTH.

11. ["a30BbIl pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne 3JeKTPUYECKOTr0 HAPSHKEHUS! BOJIBTMETPOM.

Peocrar n MarazuH CONpOTUBIICHUN.

B3aumoeiicTBUE NOCTOSIHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOXHOCTHU Pa3/ieIeHUs OJICOB MArHUTA.
MopnenrpoBaHuE MarHUTHBIX MOJIEH OCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsHuTHoe€ 1oJje Toka. DJIeKTPOMarHur.

JleificTBrE MarHUTHOI'O NOJISl HA POBOJIHUK C TOKOM.
DEeKTPOABUTaATENb OCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apanes.

3aBUCHUMOCTb HAmpaBiICHUs HMHAYKUHOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DJeKTporeHepaTop NOCTOSIHHOTIO TOKa.

Jlabopamopnwie pabomel u onvimol.

1.

o v s~ W

10.
11.
12.

13.

14,

15.

16.

OnbITel TO HAOJIOACHUIO DIIEKTPHU3AIMU TN HMHAYKIHEH U  TpH
COTIPUKOCHOBEHHUHU.

HccnenmoBanne MOEWUCTBUSA DJICKTPUUYECKOTO TIONS HA TPOBOJHUKH H
IVDICKTPUKU.

COopka 1 mpoBepKa pabOTHI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
H3mepeHune u peryTupoBaHUe CUITbI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKCHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 PE3UcCTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSIKEHUS Ha PE3UCTOpE.

OmnbITHI, TEMOHCTPUPYIOUINE 3aBHCUMOCTh JIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHMKA OT €TO JIJTMHBI, TUIOIIAIN TTOMIEPEUYHOTO CEUSHHUS M MaTepHaa.
[IpoBepka mTpaBWia CIOXKEHHS HANpPHKEHUH TMPHU  TOCIEI0BATEILHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[MpoBepka mpaBuia i CHIBl TOKAa MPH MApaUIEIbHOM COCTUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHrne MOIHOCTH IEKTPUIECKOTO TOKA, BBIAEISIEMON Ha pE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, WAYIIETO Yepe3 JaMIOoYKy, OT
HaIpsKEHUS HaA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MAarHUTHOTO B3aMMOJICHCTBUS TIOCTOSITHHBIX MarHUTOB.
W3y4yeHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHUH U
pas3/esieHun.

HccnenoBanue neiCTBUS IIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3AUMOJEHCTBUS KaTYIIKU
C TOKOM M MAarHATAa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3ydeHHue paboThl DJIEKTPOIBUTATENIS.

20. M3mepenue KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. OOBITBI 1O  HWCCIAEAOBAHUIO SIBJEHUS DJEKTPOMArHUTHOW MWHAYKIUU:
MCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS U HANPABJIEHUS NHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JaBuwkeHue. MarepuanbHas Touka. (Cuctema  OTCYETA.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBrkeHue. HepaBHOMEpHOE MNpsAMONMHENHOE OBHKeHHE. CpeldHss U MIHOBEHHas
CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMojimHelHoe JBuxkeHue. (CBoOOgHOE
nagenue. OnsITel ['anunes.

PaBHOMepHOEe nBmKeHuEe MO OkpyxHocTH. [lepmon u yactora oOparieHus.
JIuHeliHas 1 yrioBasi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH HbroToHa. Bropoi 3akoH Hertotona. Tpertuii 3akoH HproToHa.
[IpyHIMT Cynepno3uLUN CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHUs: CHla TPEHUSI CKOJIbKEHHUS, CHIIA
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIO
nageHus. [Ipmkenue muaneT Bokpyr Connna. IlepBasg kocmuyeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOUkKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenue ummyisbeca. MMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexannueckasi pabota U MOITHOCTh. PaboTa cui TsbkecTH, ynpyrocTH, TPEHUsI.
Cesi3p sHeprun u pabotel. [loTeHumanbHass SHeEprus Tena, MOAHITOIO Hal
NOBEPXHOCTBIO 3eMiu. lloTeHUManbHas 3HEPrust CkaTou Npyx’uHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW HDHEPTHHM. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUMu.

Hemoncmpayuu.

1. HaOmioneHne MexaHHMYECKOTO JBIKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TeEl

OTCYETA.
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8.
9.

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

CpaBHeHUE MyTeld W TPACKTOPUM JIBUKEHUS OJHOTO W TOTO XKE Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBH>KEHUSI.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBuKeHUS Tena 1Mo OKPYKHOCTH.

HaGnronenne MexaHWYeCKUX SBJICHHM, MTPOUCXOJISIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMYKEHUU OTHOCUTEJIBHO
KaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MAcChl TeJla U JEUCTBYIOLIEH Ha HErO
CHUJIBI.

HaGnronenue paBeHCTBA CUJT TPU B3aUMOJICHUCTBUH TEJL.

N3meHenue Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

Ilepenaua uMItynbpca npy B3anMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUM NPU B3aUMOACHUCTBUU TEJL.

CoxpaHeHue UMIyJibca MPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHHe UMITYJIhCa TIPU a0COTFOTHO YIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU NTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHe MEXaHMYECKOW PHEPTUM MpHU JABUKEHHUM Tella MOJ JIeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

KoHcTpyrpoBanue TpakTa Juisi pa3roHa W JalbHEWIIEro pPaBHOMEPHOTO
JBYKEHUS IAPUKA I TEIEKKU.

Onpenenenre cpeaHeld CKOPOCTH CKOJBXEHUS Opycka WM JIBWKCHUS
IIapyUKa 10 HAKJIOHHOH TUIOCKOCTH.

OnpeneneHre yCKOpPEHHs Tejla MpPU PaBHOYCKOPEHHOM JBUKEHUHU TIO
HAKJIOHHOM MJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKEHUU 0e3
HayaJbHOW CKOPOCTH IYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHS CKOJBXKEHHS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenre kKodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenre KECTKOCTU NMPYKUHBI.

Onpenenenue paboOThl CUJIBI TPEHUSI TP PABHOMEPHOM JIBUXKEHUU TeJla MO
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YNPYrocTH TpU THOABEME Tpy3a C
MCIIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXPaHEHHUsI DHEPTHH.

Pa3nen 9. Mexannueckue KoJie0aHUS M BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHUU: MEpPHO/,
4acToTa, aMIUINTyJda. MaremaTuyecKui W NPYXKMHHbIA MasATHUKU. [IpeBpamenue
SHEPTUH MPHU KOJICOATETHHOM JBUKCHHH.

3aryxaromue Kosie0aHusl. BriHyX1eHHBIE Kose0aHusl. Pesonanc.
Mexanundeckue BosHbl. CBOMCTBA MEXaHUYECKUX BOJH. [IpomonbHbIE U ITONIEpEYHBIE
BOJHBL. [[1MHA BOJIHBI U CKOpPOCThH €€ pacnpocTpaHeHus. MexaHM4ecKue BOJIHBI B
TBEPJOM TeJIe, CEHCMUYECKHUE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenuwe xomeOaHMII Tel ION JOEHCTBUEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

Habutoienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabutoieHue BeIHYKI€HHBIX KOJIE0aHUI U pe30HaHCcA.
PacnpocTpaneHne npo1oabHbIX U NOMEPEYHBIX BOJIH (Ha MOJIEIIN).
Habmoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHH PE30HAHC.

JIaﬁopamopHue pabomul u onvimol.

1. OmnpeneneHre 4acTOThl U MEpUOJa KOJIeOaHUI MAaTEMaTHYECKOTO MasTHUKA.

2. Onpenenenue 4acTOThl U TIeproia KojaeOaHU NPYKMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCHMMOCTH MepUoOJa KOJCOaHWM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJICOaHUM MTPYKUHHOTO MAasgTHHUKA OT
MAaccChl Irpysa.

5. IlpoBepka He3aBUCMMOCTH TepuoAa KoJieOaHHM Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmIbITBI,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  IepUOJa  KoJieOaHM
IPYXUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH NPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaIeHUSI.

Paszpnen 10. DinekTpoMarHuTHoOeE 1oJie M 3JIeKTPOMATHUTHBIE BOJHBI.

DNEeKTpOMarHuTHOE  TOJIE. ONEeKTPOMAarHUTHBIE  BOJIHBI. CaoiicTBa
JIEKTPOMArHUTHbIX BOJIH. [Ilkama snexkTpoMarHUTHBIX BOJIH. lcmons3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JUJISL COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETA.
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Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. M3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIILIO MOOHMIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBELI€E SIBJIEHUS.

JlyueBasa moznenb cBeta. Mictounnku ceera. [IpsMosimHeiHOE pacnipoOCTpaHEHUE
ceeta. 3armenust Connia u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpelomieHUs cBera. llomHoe BHyTpeHHee
OTpaKeHHUE cBeTa. VICronb30BaHME MOJHOIO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBO/JIAX.

JIunza. Xon nydeit B muH3e. OnTuyeckas cucteMa ¢ortoarimapara, MUKPOCKOIa
u Teneckona. ['na3 kak onruyeckas cucrema. biiM30pykocTs U JaTbHO30PKOCTb.

Pasnoxxenne Oemoro cBera B chektp. Omnbitel  Heiorona. Crioxenue
CIIEKTPAJIbHBIX LIBETOB. /(ncniepcus ceera.

Hemoncmpayuu.

IIpsAMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO.

Xox myueil B coOMparoleit JInH3e.

XO0J ayder B pacCEUBAIOLIEHN JIUH3E.

[Tonyyenue n300pa>keHri ¢ TOMOILBIO JINH3.

[Ipunuun aeiicTBus hoToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Monenb riasa.

11. Paznosxenue 0enoro cBera B CIEKTP.

12. [lomyuyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padomel u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yria OTPaXEHUsT CBETOBOTO Jiydya OT YyIJja
MaJICHUS.

2. W3ydeHue xapakTepUCTUK H300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJla MPEJOMIIEHHS CBETOBOTO Jyya OT yrIja
TaJICHNS HA TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyueHue n300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHJIBI cOOMparomien
JIUH3BI.
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6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONBITBI MO BOCHPHUSTHIO IIBETa MPEIMETOB MPU HUX HAOIIOACHUU 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3znena 12. KBanToBble IBJI€HUS.

Omnwitel Pesepdopna u mnanerapHas mopens aroma. Moxens aroma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHTBI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anbda, 6eta- m ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas Mogens aToMHOTO sigpa. M3otonsl. PannoakTuBHbIE peBpaICHUS.
[lepuon nmostypacrnaja aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBl COXPAaHEHHs 3apsAJOBOrO M MACCOBOIO YHCEI.
OHeprusi CBA3M aTOMHBIX siaep. CBsA3b Maccel M 3Hepruu. Peakuumu cuHTE3a H
nenenus saaep. crounuku saeprun ConHIa U 3BE3I.

Snepnas oHeprerrka. JleHCTBHUS pPAgMOAKTUBHBIX W3JIYyYCHUW Ha KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHoekTpbl U3ITYyYEHHUS U HOTJIOIICHUSI.

2. CHeKTpsbl pa3IMYHbIX Ta30B.

3. CnekTp Bogopoa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabora cu€éTurka MOHU3UPYIOIINUX U3ITyYECHHM.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie padbomel u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHMM YACTULBI 10 TOPMO3HOMY ITYTH

(mo dotorpadusam).

3. M3mepeHnue painoakTUBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENTHEHO-00001IAIOIINI MOJTYJIb TIPEIHA3HAYEH AJI1 CUCTeMaTU3allud U
0000IIEeHUST MPEIMETHOIO COJAEPXKAHUS U ONbITA AESITENbHOCTH, MPUOOPETEHHOTO
Opy HM3yYEHUU BCEro Kypca (M3HMKH, a TaKXkKe s MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY IO (U3HMKe 1 OOydJaroluxcs, BBIOpABIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipn u3ydeHHH JAHHOTO MOIYJSI PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCs AOCTHIKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  Qopmupyercs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBACHATH (U3UUECKHUE
SABJICHUS, TPUMEHSIA TMOJYy4YCHHbIE 3HAHUS, pemaTh 3aJa4d, B TOM YHUCIE
KA4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.



[IpruHIMNIMATBHO NESTEILHOCTHBIM XapaKTep JaHHOTO pas3fesia peain3yercs 3a
C4€T TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aaHusI, B KOTOPHIX UM MPEJIaraeTcs:

HA OCHOBE TMIOJYYEHHBIX 3HAHWM pacrno3HaBaTh W HAYYHO OOBSCHATH
(bu3nUecKkue BIECHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

MCIIOJIh30BaTh HAYYHBIC METOJbI MCCIICIOBAHUS (PU3NYECKUX SBICHHUHA, B TOM
YUCIIE IS POBEPKH TMIIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI Ham0OJIe€ BAXKHBIX JOCTIKEHUNU COBPEMEHHBIX
TEXHOJIOTUW, HAlpUMEp, MPAKTUYECKOTO HMCIOJIb30BAHUS PA3NMYHBIX NCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyeHne pU3MKU HAa yPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs HAIPABJIECHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANpPEeIMETHBIX U MpPEeIMETHBIX 00pa30BaTEIbHbBIX
pE3yNbTATOB.

B pesynbrare uzydyeHus QU3MKU HAa ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs y
oOyuaromierocss OyayT cOpMHUpPOBaHbI CJEAYIOIIME JIMYHOCTHBIE pE3yJIbTaThl B
4acTH:

e 1) maTpMoTH4YeCKOro BOCIIMTAHUA:

e - NIPOSIBJIEHUE MHTEPECAa K MCTOPUM U COBPEMEHHOMY COCTOSHMIO POCCHMCKOU
(bu3nYeCcKo HAYKH;

e - [ICHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUHCKHUX YUEHBIX-(PU3UKOB;

e 2) rpakIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

e - TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAYMMBIXH
THYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHUKEHHM

buszuKuy;

e - OCO3HaHUE BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHIIUIIOB B JACSATEILHOCTH
Y4E€HOrO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUATHE AICTETUYECKUX KauyeCcTB (U3UYECKOW HAyKH: €€ TapMOHUYHOTO

IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e - OCO3HaHHUE IEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISAIOIEN KYJIbTYPHI;

e - pa3BUTHE HAay4yHOH JIOO03HATENBHOCTH, MHTEpPECa K MCCIEA0BATEIbCKOM
NEeSATEIbHOCTH;



e 5) popmupoBaHus KYJbTYPbl 310POBbS H IMOLHOHAIBHOI0 0J1ar0NOJy YU :

e - OCO3HAaHUE IIEHHOCTHM Oe€30macHoro oOpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpPE, BaXXHOCTU TMpaBU OE30MACHOTO IOBEACHHUS Ha
TpaHCIIOPTE, HAa JOporax, C J3JIEKTPUUECKUM M TEIJIOBBIM O0OpYIOBAaHUEM B
JOMAIIIHUX yCIIOBHUSIX;

e - c(pOPMHUPOBAHHOCTH HABBIKA Pe(IIEKCHH, TPU3HAHIE CBOETO MpaBa HA OMIHUOKY U
TaKOTI'o K€ [IpaBa y APyroro 4ejaoBeKa;

e 6) TPyI0BOIO BOCIIMTAHMS:

e - AKTUBHOE YYacTHE€ B pELIEHUM NPAKTHUECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTelIbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJIOTUYECKON U COIMaIbHOM
HAIPaBJIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

e - MHTEPEC K MPAKTUYECKOMY U3YUYECHHUIO MPOPECCUI, CBA3AHHBIX C (PU3UKOM;

e 7) 3K0JIOTHY€CKOr0 BOCIIMTAHUS:

e - OpHUEHTAlMs HAa NPUMEHEHHE (PU3NYECKUX 3HAHUM [JIs pEleHus 3a1ady B
o0nacTu OKpyXarouieil cpeapl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKU UX
BO3MO’KHBIX ITOCIEACTBUN JJIs1 OKPYKAIOLIEH CPE.IbI;

e - OCO3HaHUE TJ00ANBHOIO XapakTepa 3KOJOTHYECKMX MpoOseM U myTed ux
peleHus;

e 8) aganTanMu K M3MEHAKOIIMMCH YCJIOBUAM COLMAJIBLHON W IPUPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BHIMOJIHEHUH HCCIEAOBAHUN U MPOEKTOB
¢u3nveckoil HarpPaBIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHX;

e - TIOBBIIICHHE YyPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHYECKYIO
JIeSITEIIbHOCTD;

e - MOTPeOHOCTH B (HOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (HOPMYyIUPOBAThH
UJIe, TIOHATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SBJICHUSX;

e - OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHMUA M KOMIIETEHTHOCTEH B O0JIACTH
busukwy;

e - IUNTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUMH;

e - CTPEMJICHHE AaHAJM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3HMUECKUX 3HAHUI;

e - OLIGHKA CBOMX JEHCTBMM C Yy4Y&TOM BIUSHHS Ha OKPYXKAIOLIYI0 Cpeay,
BO3MO>KHBIX TNI00ATBHBIX TOCIEICTBUM.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHUsI MporpaMMbl 1o GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromerocs OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIBHBIE YHUBEpPCAIbHBIE yueOHBIC ICHCTBUSI,



KOMMYHHKaTHUBHbIE  YHUBEpCajdbHble  y4yeOHbIE  JEHCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbIE IEHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHbIEC YUeOHbIE el CTBUA

Ba3oBble Jijornueckue eicTBUA:

* BBIAIBIISATH M XaPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUH);

e YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIAaCCU(UKAIIMU, OCHOBAHUS IS
00001IEeHUS ¥ CpPaBHEHUS;

* BBIIBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B paccMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;

e BBISIBJISITh  MIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU  HU3YyYEHUU (UBHUYECKUX
SIBJICHUM ¥ TIPOIIECCOB, JENAaTh BBIBOJBI C MUCIOJIB30BAHUEM JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHUM, BBIABUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bu3HYECKUX BEINYNH;

¢ CAMOCTOSITEJILHO BBIOMpATh CIOCOO pelIeHUs ydeOHOM (Pu3MUecKOod 3aaauu
(cpaBHEHHE  HECKOJBKMX BapHMaHTOB  peIleHus, BbIOOp  Haumbojee
MOJIXOJAIIETO C YUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarTe/bLCKHe JeiCTBUSA:

* HCTIOJIH30BATh BOMIPOCKHI KaK UCCIIE0BATEILCKUN MHCTPYMEHT MTO3HAHUS;

* IPOBOJIUTH 10 CAaMOCTOSATEIHHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIIOKHBIH
¢bu3nuecKkuit  SKCIEPUMEHT, HEOOJbIIOE HCCIAeIOBaHUE  (PUIUUECKOTO
SIBJICHUS;

e OI[EHUBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(OPMAIIHIO, TIOTYICHHYIO B
XOJI€ UCCIIEI0OBAHMS WA SKCIIEPUMEHTA;

e CAMOCTOSITETILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIIOICHUS, OIIbITA, UCCIICIOBAHMS;

e IPOTHO3UPOBATH BO3MOXKHOE JalibHElIIee pa3BuTHe (PU3NMUECKUX MPOIIECCOB, a
Tak)Ke BBIJIBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUAX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

e MPUMEHSITh PA3IMYHBIE METO/bI, MHCTPYMEHTHI W 3aIlpPOCHl NMPU TIOWCKE H
oTOope HWH(pOpMAIMU WM AaHHBIX C YYETOM TMPEIOKCHHOW Yy4eOHOM
(bu3nyecKoi 3a1a4u;

e AHANTM3MPOBATh, CHUCTEMATU3MPOBATh M HWHTEPIPETHPOBATH HH(POPMAIHIO
Pa3ITUYHBIX BUJOB U ()OPM MPEACTABICHHUS;

¢ CAMOCTOSITEJILHO  BBIOMpAaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTABICHUS
nH(GOPMAIIMU U WLTIOCTPUPOBATH PEIIacMble 3314l HECIOKHBIMHU CXEMaMH,
AuarpaMMamu, HHOU rpauKol U MX KOMOMHAIIMSMH.



KoMMmyHHKaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

B X0/ 00CYXKIeHHUs yueOHOTO MaTepuala, pe3yabTaToOB JIA0OPATOPHBIX padOT
M TPOEKTOB 3aJaBaTb BONPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl U
BBICKA3bIBaTh MWJICH, HAIICJICHHbIE Ha pEHIeHUE 3aJaud U MOJJep:KaHue
O1aro»keyIaTeIbHOCTH OOIIEHNS;

e COTIOCTABIISITh CBOM CYXXJICHUS C CYXIACHUSMHU IPYTHMX YYaCTHUKOB JTUAJIOra,
OoOHapy>KUBaTh PA3IMINE U CXOJCTBO MO3UITUI;

e BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e MyOJMYHO TPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, ITIPOEKTA);

¢ IOHUMATh W HWCIOJH30BAaTh MPEUMYIIECTBA KOMAHIHOW W HWHIWBHUIYaIbHOU
paboOTHI MPHU PEIIEHUH KOHKPETHON (DU3UUECKON MpOoOIeMBbI;

e IPUHUMATH 1I€JIU COBMECTHOM JEATEILHOCTH, OPTaHU30BbIBATH IEUCTBUS 1O €€
JOCTHXKEHUIO: PACTIPENENATh PO, OOCYXKIaTh MPOLECCHl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

* BRITIOJHATh CBOIO YacTh pPabOThI, MOCTHTas KAadyeCTBEHHOTO pe3yJibTara Iio
CBOEMY HaNpPABJICHUIO U KOOPAUHHUPYS CBOM JEHUCTBUS C APYTUMH UYJIEHAMU
KOMaH/Ibl;

¢ OIICHUBATh KA4YeCTBO CBOETO BKJaJa B OOIMMIA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENTEHO CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranuzanus:
* BBISIBJISITH NMPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOUUX IS
pereHus GU3NIeCKX 3HAHUM;
¢ ODUEHTUPOBATHCS B  PA3NMYHBIX  MOAXOJAX  MPUHATHA  PEIICHHM
(MHAMBUAYATbHOE, TPHUHATHE PEIICHUS B TPYyIIe, NPUHATAE PEIIeHUN
TPYIIION);
¢ CAMOCTOSITEJILHO COCTaBJISITh AJTOPUTM pelleHUus (HU3NYECKON 3ahaud WM
IJIaHa HUCCJICAOBAHMS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbIe BAPUAHTHI PEIICHUI;
e IeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.
CaMOKOHTPOJIb, SMOIIHOHAJIbHbBI HHTEJJIEKT:
e 1aBaTh a/ICKBATHYIO OIIEHKY CUTYallUH U MpeAJIaraTh IiaH €€ U3MEHEHUS;
¢ OOBSICHATH  TPUYMHBI  JOCTIDKCHHSI  (HEAOCTWMIKEHHWS)  pe3yJIbTaToOB
NEeSTeTPHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
¢ BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHKCIJI€ B XOJI BBINIOJHEHUS
(U3MYECKOT0 UCCIEeIOBAHUS UM MTPOEKTa) HA OCHOBE HOBBIX 00OCTOSATENLCTB,



W3MEHUBIIUXCS ~ CUTyallud, YCTAHOBJIEHHBIX  OHIMOOK,  BO3HHKIIHUX
TPYAHOCTEM;

e OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM,;

e CTaBUTH ce0s HAa MECTO APYTOro 4ejoBeKa B XOJAE CIOpa WM JUCKYCCUM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IPU3HABATh CBOE MPABO Ha OIMIMOKY MpH pelieHUuN (PU3MUECKUX 3a/1ad WIH B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ IPABO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kjacce npeaMETHBIC pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:

¢ ICTIONIE30BaTh MOHATHS: (PU3NYECKUE M XUMHUYECKUE SIBJICHHS, HAOIIOACHUE,
OKCIIEPUMEHT, MOJIEb, THIOTE3a, CAMHUIBI (U3UYECKUX BEITUYUH, aTOM,
MOJICKyJla, arperatHble COCTOSIHMS  BellecTBa  (TBEpHOE,  KHUIKOE,
razoo0pasHoe), MeXaHW4YeCKoe JIBI)KeHuEe (paBHOMEpHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJICHUCTBYIOIIAs CcHia, AepopMalius
(ympyras, iacTH4ecKas ), HEBECOMOCTbh, COOOIIAIOMINECS COCY/IbI;

epaznuyaTh sBiaeHUA (Auddy3us, TEIOBOE ABMIKEHHE 4YacCTHI[ BEIIECTBa,
PaBHOMEpPHOE  JIBUXKEHHUE, HEpPAaBHOMEPHOE  JBWIKCHUE,  WHEPIHA,
B3aUMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBHIO
BpAIlICHUs, Iepeiadya JABJICHUS TBEPABIMU TEIIAMU, KUIAKOCTSIMUA U Ta3aMu,
atMocepHOe JaBJCHHUE, IUIAaBaHWE T, MPEBPAIICHUS MEXaHUYECKOU
SHEPruM) MO OIMHCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

e PACIIO3HABAThH MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHUN B OKPYKAIOIIEM
MHUpPE, B TOM dnciie GU3NUECKUE SBICHHS B MPUPOJIC: IPUMEPHI IBIKCHHS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOM U HEKHBOW NPUPOJAE, ACUCTBUE CHIIBI
TPEHUs B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JIaBJICHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, pblYard B TEJI€ YEJIOBEKA, MPU ITOM MEPEBOJAUTH
MPAKTUYECKYI0 3a/adyy B Y4eOHYIO, BBIJICISTH CYIIECTBEHHBIC CBONCTBA
(mpu3HaKy) HU3HUECKUX SIBICHHUIA;

¢ OMMMCHIBATh H3YyUYCHHBIC CBOMCTBA TeJl U (PU3MUECKUE SBJICHUS, HCIOJIb3YS
(u3nyeckue BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBa, BpeMs, yTh,
CKOpPOCTb, CPEIHAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tela,
CUJia TPEHUs, JaBlieHHe (TBEPAOTO Teia, JKUIAKOCTH, Ta3a), BhITAJKUBAOIIAs
Cuia, MeXaHuuyeckas paboTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI,
KO3(QGUIIMEHT TI0JIE3HOTO JEHCTBUS MEXaHHU3MOB, KHHETHYEeCKas |
MOTEHIMAJIbHASL  DHEPrus), IPU OINHCAHWM TPABUIBHO TPAKTOBATh



(UBUYECKUN CMBICT HUCTIOJIB3YEMBIX BEITUYHMH, UX 0003HAYCHHS W €IHHHIIBI
(U3MYECKUX BEIWYWH, HAXOIUTh (OPMYJbI, CBS3BIBAIONINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTHh TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCTIONb3YSI
MpaBUJIa CIIOKEHUS CHUII (BJIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH [Tackars,
3aK0H ApxuMesia, TPaBUiIO paBHOBeCHS phidara (0J10Ka), «30JI0TOE MPABHIION
MEXaHUKHU, 3aKOH COXPAHCHMSI MEXAHWYECKOW SHEpPruu, NPU 3TOM JaBaTh
CJIOBECHYI0 (OPMYJUPOBKY 3aKOHAa W 3alUChIBaTh €r0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

¢ O0BSCHATH (YU3UYECKUE SIBJICHUS, MMPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallMi MNPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABISITH
PUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JOrHYecKHuX
miaroB ¢ omnopod Ha 1-2 u3y4EeHHBIX CBOMCTBAa (U3MUECKUX SIBIICHU,
(u3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacyE€THBIC 3a7a4d B 1—2 JEUCTBUS, UCIIONB3YS 3aKOHBI U (DOPMYIIBI,
CBA3BIBaIOLME (PM3UUECKUE BETUYMHBL: HA OCHOBE aHAIM3a yCIOBUA 3a/1a4d
3aMHUChIBaTh KPATKOE YCIOBHUE, TMOACTAaBIATh (PU3NYECKHE BEIUYMHBI B
dbopMynaBl W TPOBOAWTH Pacy€Thl, HAXOAWTH CIPABOYHBIC JaHHBIC,
HEeoOXOMuMBIE  JJI  pelIeHUs  3aj4ay, OICHUBaTh  PEAIUCTUYHOCTH
MOJIy4eHHOUN (PU3NUEeCKON BETUUHHBI;

e pacro3HaBaTh NMPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METOAOB, B  OIMCAHUM  HKCCIENOBAHUS  BBIACIATH  MPOBEPSIEMOE
MPEANOoNIOKEeHHE (TUIOTE3Y), pa3andyaTh U UHTEPHPETUPOBATH MOJTYYEHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKKM B XOJE OIBITA, JENAaTh BBIBOJABI IO €ro
pe3yJabTaram;

 IPOBOAMTH OMBITHI M0 HAOIIONCHUIO (U3UYECKUX SBJICHUNA WU (HU3HUECKUX
CBOMCTB Tel: (popMyIHMpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY M3 NPEIJIOKEHHOro 000pyAOBaHHUSA, 3alMCHIBATh XOJ OIbITA U
(bOopMyIUPOBATH BHIBOIBI;

* BBITMOJHATH MPSMble U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAacChl Tela, 00bEMa,
CWIbl U TEMIIEpAaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX
npuOOpPOB, 3amMUCHIBaTh TOKAa3aHUS MPUOOPOB C YYETOM  3aJaHHOU
a0COTIOTHON OTPELIHOCTH U3MEPEHUI;

 MPOBOANTH HCCIICOBAaHUE 3aBHCHUMOCTA OJHOW (DU3MUECKOW BEIUYUHBI OT
IpYrol ¢ HCHOJb30BAHUEM TMPSMBIX HW3MEPEHUI (3aBUCMMOCTH TYTH
PABHOMEPHO JBHMXKYILIErOCs T€la OT BPEMEHU JBUKECHUS TENA, CHIIBI TPEHUS
CKOJIbKEHUSI OT Beca Tella, KauyecTBa OOpaOOTKM IOBEPXHOCTEH Tel H
HE3aBHCUMOCTHU CWJIbI TPEHUS OT IUIOMAAU CONPUKOCHOBEHUS TEN, CHJIbI



YOPYTOCTH OT YJ/UIMHEHHUS TPY>KWHBI, BBITAJKUBAIOIIEH CHUJBI OT 00BEMA
NOTpYXEHHOW YaCTH Tela U OT IJIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTH Tejla, OT TIJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeNO, YCIOBUU
IUIaBaHUsl TeJl, YCJIOBUM paBHOBECHs phluara U OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHUM YYE€OHOTO HCCIEA0BaHUSA, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, Cleaysd MNPeUIOKEHHOMY IUIaHy, (UKCHPOBATH pE3YJbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUJIE MPEITIOKEHHBIX
Tabnui ¥ rpadMKoB, J€1aTh BBIBOJIbI 0 PE3YJIbTATAM MCCIICIOBAHUS;

¢ IPOBOJANTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEJIWYUH (TIOTHOCTD
BEIIECTBA KUAKOCTU U TBEPJOTO Teja, CHUJIa TPEHUS CKOJIBKEHUS, TaBIICHUE
BO3[yXa, BBITAJIKUBAIONIAs CuUJa, JACHCTBYIOIIass Ha TOrpyXEHHOE B
KHUJIKOCTh Te0, KOADPHUIIUEHT MOJIE3HOr0 JEHCTBUS MPOCTHIX MEXaHU3MOB),
cienyss TPEMJIOKEHHOM HMHCTPYKUMM: TPU  BBINOJIHEHUH U3MEpPEHUN
coOUpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHHE HUCKOMOM
BEITNYUHBI,

e COOMIONIaTh TPaBWJIA TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOIIAIOUIMECs COCYIbl, OapoMeTp, pbIyar,
MOJIBWKHBIM M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;

* XapaKTEPU30BaTh MPHUHIIMIIBI ACUCTBUSA U3YUCHHBIX MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMNOpOM Ha UX omnucaHuss (B TOM 4YHUCIE: MNOALIUIHUKH,
YCTPOMCTBO BOJONPOBOA, TMAPABIMYECKUN NIPECC, MAHOMETP, BHICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIONIB3Ys 3HAHUS O CBOMCTBAX (hU3MUECKUX
SBJICHUN U HEOOX0IMMbIe (PU3UUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e PUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMAILIMIO O MPUMEPaxX) MPAKTUYECKOrO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU s
obecrnieyeHus 6€30MaCHOCTH MpU OOpaIleHUH ¢ MPUOOpaMu U TEXHUIECKUMHU
YCTPOMCTBaMH, COXpaHEHUS 310POBbS M COOTIOACHHSI HOPM KOJIOTHUECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpEE;

* OCYIIECTBIJISITH OTOOP UCTOYHUKOB MH(popMaiuu B IHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUHN U MyTEM
CpPaBHEHUS pA3IUYHBIX MCTOYHHUKOB BBIACIATh HH(OpPMAIMIO, KOTOpPAs
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJIOCTOBEPHOI;

¢ ICTIONIb30BAaTh TMPU BBINOJHEHUH Y4YEOHBIX 33JaHUM HAYYHO-TIOMYJISPHYIO
JTUTEPATYpy (PU3NUYECKOTO COAEpKaHUS, CIIPABOYHBIE MATEpUANbl, PECYPCHI
cetu HWuTepHer, Biaxerb NpuéMaMu  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



e CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NHUCHMEHHBIE M YCTHBIE COOOIEHWS Ha
OCHOBE 2—3 HCTOYHHMKOB WH(MOpMAIMU (U3HUECKOTO COJEPKAHUS, B TOM
qyclie MyOJIMYHO JIeJIaTh KPaTKHe COOOIEHUS O pe3yJsibTaTax MPOEKTOB WIIU
y4eOHBIX HUCCIEIOBAHUM, NPU ATOM T'PAMOTHO HCIOIb30BaTh H3YUYECHHBIN
MOHSATUWHBIN ammapat Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

eTPU BBIMOJHEHUU YYEOHBIX TIPOEKTOB W WCCIICIOBAHUNA PACIPEACIIAThH
00S3aHHOCTH B TPYIIlE€ B COOTBETCTBUM C IOCTABJICHHBIMHU 3a/lauyaMu,
CIeIUTh 3a BBHINIOJIHEHUEM IUIaHAa JIEWCTBHM, aJIeKBaTHO OILICHUBATh
COOCTBEHHBI  BKJAaJA B  JICATEIBHOCTh  TPYNIBI,  BBICTpauBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xonny oOyuenus B 8 kiaacce npeaMeTHbie pe3ysibTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

* CTIOJIb30BaTh MOHSATHA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTHhIE COCTOSIHUSI BEIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tea, HACBHIIICHHBIN U HEHACHIIICHHBIN Map, BIAKHOCTh BO3yXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEPTUs, TEIJIOBOW JIBUraTesb, 3JIEMEHTAPHBIN
ANEKTPUUECKUIN 3apsifl, DJIEKTPUUYECKOE TOJIe, MPOBOJHUKU U JTUAJIECKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

epa3nuyaTh SBJICHUS (TEIJIOBOE pACHIMPEHUE U CXKaTuhe, TemIolnepeaaya,
TEIUIOBOE PABHOBECHE, CMAuYMBAHUE, KaNWJUISIPHBIC SIBJICHUS, HCIApPEHUE,
KOHJIEHCAlMsl, IUJIaBJICHUE, KpucTaum3anusi (OTBEpAECBaHUE), KHUIICHUE,
Terionepeaaya (TermonpoOBOIHOCTb, KOHBEKIIMS, U3TYyUYEHUE), AIEKTPU3aLUs
TE€JI, B3aUMOJICVCTBUE 3apsI0B, JACHUCTBUSA JJIEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICMICTBUE MArHHUTOB, JECWCTBUE MArHUTHOIO IMOJS Ha
MPOBOJAHUK C TOKOM, SJEKTPOMArHUTHAsT HWHIYKIMS) TO OIHUCAHUI0 HUX
XapaKTEPHbIX CBOWCTB U HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(hu3nYecKoe SIBICHUE;

e PaCIIO3HABAThH MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHCle (U3MYECKUE SIBICHUS B MPUPOJE: TOBEPXHOCTHOE
HATSOKEHUE M KalWUIAPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE,
uznyuenue CoJiHIa, 3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHue
pOCBI, TyMaHa, WHeEs, CHera, DJJEKTPUYECKHUE SBICHUS B aTMmocdepe,
ANIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TIOJI€ 3eMid, Jpeid
MOJIIOCOB, POJIb MarHUTHOTO TOJISL Ui >KM3HU Ha 3emile, MOJISIPHOE CHUSIHUE,
IpyU 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (IIPU3HAKU) (PU3NUECKUX SIBJICHUI;

¢ ONMCHIBATh W3YYCHHBIC CBOWCTBA TeNl W (U3UYECKUE SBICHUS, HCIOJB3YS
(¢bu3MYecKue BEIWYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHUS, KOJIMYECTBO



TEIUIOTHI, YAeNIbHas TEIIOEMKOCTh BELIECTBA, YAeIbHas TEIJIOTa IJIaBICHHUS,
yaenbHas TeIIoTa Mapoodpa3oBaHus, yAedbHas TEIJI0Ta CTOPAaHUs TOIINBA,
KO3 DUIIMEHT TO0JIE3HOTO ACHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAsS
BJIQXHOCTb BO3/lyXa, AJICKTPUUECKUN 3apsiji, cuia TOKa, 3JIEKTPUUECKOE
HaNpsDKEHUE, CONPOTUBJICHHE MPOBOAHMKA, YIEIbHOE COMPOTUBIICHUE
BElIeCTBa, paboTa M MOIIHOCTb D3JEKTPHUUECKOr0 TOKa), MPH OMNHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUII CMBICI HCHOJB3YEMBIX BEJIUYUH,
0003HaYeHUss W eAUHUIBI (U3UYECKUX BEJIWYMH, HAXOAUTh (POPMYJIBI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEIUYHMHAMHU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHUS U MPOILIECCHI, UCTIONb3YSI
OCHOBHBIE€ TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUUECKOW TEOpUU CTPOEHUs
BELIECTBA, MPUHIIMII CYNEPIO3UIMK Moy (HAa KauyeCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHusd 3apsia, 3akoH OMa ajisi yyacTka Ienu, 3aKoH JIKoyisi—
JleHma, 3aKOH COXpaHEHUS DSHEPruu, NpU OBTOM JaBaTh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MAaTEMAaTHYECKOE BhIPaXKEHHE;

¢ O0BSACHATH (PU3NYECKUE MPOIIECCHI U CBOMCTBA TeJl, B TOM YUCJE U B KOHTEKCTE
CUTYaIHH IPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
NPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYecKux
oiaroB ¢ omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (DU3HUECKUX SIBICHUH,
bu3nUeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyE€THBIC 3a7a4d B 2—3 JEUCTBUS, UCIONb3YS 3aKOHBI U (HOPMYIIBI,
CBsA3BIBaIOLME (PM3MUECKUE BETUYMHBI: HA OCHOBE aHaIM3a yCJIOBUA 3a/1a4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEOCTATOK JAHHBIX JJIS PEIICHUS
3aja4M, BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE UIA €€ pelIeHUs,
MPOBOJIUTh PACU€Thl M CPABHUBATH IOJYYEHHOE 3HAYEHUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU IAHHBIMU;

e pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3UUYECKUX
METOJIOB, HCHOJb3ysl OINHUCAHUE HCCIEIOBAHUs, BBIICIATH IPOBEPIEMOE
NPEINoJIOKEHNEe, OLEHUBATh  NPAaBWIBHOCTh  MOPAAKAa  MPOBEICHUS
UCCJIEI0BAHMSI, JI€TIATh BBIBOJIBI;

* IPOBOAUTH OIBITHI M0 HAOIIOACHUIO (GU3MUECKUX SBJICHUM WU (U3UYECKUX
CBOMCTB TeJ (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHHS BO3/1yXa OT €ro
o0BbEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HAarpeBaHUS TPH
M3JIYYEHUH OT I[BETa M3JIyYaroleu (Imorjionariiei) moBepXHOCTH, CKOPOCTh
MCIIapEHUsl BOJIbI OT TEMIEPaTyphl >KUAKOCTH M IJIOWIAAU €€ MOBEPXHOCTH,
ANEKTpU3alMsd Ted U B3aUMOJICUCTBUE  DJIEKTPUUYECKUX  3apsOB,
B3aMMO/ICIICTBHE MOCTOSHHBIX MAarHUTOB, BU3yalM3alllsi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, AEMCTBHUS MAarHUTHOTO OISl HA POBOJIHUK C TOKOM,



CBOMCTBA AJIEKTPOMArHNUTA, CBOMCTBA JIEKTPOJBUraTENs HIOCTOSHHOTO TOKA):
dbopMynupoBaTh TpPOBEpsieMble TMPEAMNONIOKEHHS, COOUPATh YCTAHOBKY U3
IPEJI0AKEHHOIO 000pYy/I0BaHUs, ONUCHIBATh XOJ OMNbITa U (HPOPMYJINPOBAThH
BBIBO/IbI;

¢ BBINOJIHATh MPSIMbIE M3MEPEHHUS TEMIEPAaTypbl, OTHOCUTEIBHON BIIAXHOCTH
BO3/lyXd, CHJIbl TOKA, HAaNpsHKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB W JATYMKOB (PU3MUECKHX BEJIMYMH, CPaBHHUBATh PE3YJbTAThI
U3MEpEHUM ¢ y4€TOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTH;

* IPOBOJUTh MHCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEITUYMHBI OT
ApYyrod ¢  HCHOJb30BAHMEM  MPSAMBIX  U3MEPEHHUHA  (3aBHCHMOCTH
CONPOTHUBJIEHUS TPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAN TONEPEYHOTO CEYEHUS
U yIEIBHOTO CONPOTHUBIICHUS BEIECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYLIETO
yepe3 IPOBOJHUK, OT HANpPsDKEHHWS Ha MPOBOJAHMKE, HCCIIEI0BaHUE
IOCJIEAOBATEIBHOIO W NApaJUIEIbHOTO  COSAMHEHMH  MPOBOJHHUKOB):
IJIAHUPOBATh UCCIIEOBAaHNUE, COOUPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS,
clenys TpeJIoKEHHOMY IUIaHy, (PUKCHUpPOBATh pe3yNbTaThl MOJYYEHHOM
3aBUCUMOCTH B BHJI€ TaOJIUI] U IpaUKOB, JAENaTh BHIBOJBI MO pe3yJbTaTaM
MCCJICIOBAHMS;

¢ IPOBOJUTH KOCBEHHbIE M3MEpEHHUS (U3HUECKUX BENUYUH (yAeTbHas
TEII0EMKOCTh BEILIECTBA, COMPOTUBIIEHUE MTPOBOJHUKA, paboTa U MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEPEHUS, coOuparb
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJEIYysl NPEIJIOKEHHONM MHCTPYKLMH, U
BBIUNCIISITh 3HAUEHUE BEJIMUNHBI,

e COONIONIaTh TPaBWJIAa TEXHUKH O€30MacHOCTU TIpu paboTe ¢ 1ab0paTopHBIM
o0opyI0oBaHUEM;

 XapaKTEpU30BaTh MPUHILMIIBI AEHCTBUSA U3YUEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha MX ONMUCAHUA (B TOM 4YMCIIE: CUCTEMA OTOIICHUS
JOMOB, TUIPOMETp, NapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUYHUK
AIEKTPUYECKOU SHEPIUH, DIIEKTPOOCBETUTEIIBHBIE npuOopHlI,
HarpeBaTeJIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEIOXPAHUTENH, DJIEKTPOMArHUT, JIEKTPOJBUIaTeNb IMOCTOSHHOTO TOKA),
UCIOJIb3YSl 3HAHUSA O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOINMBIE
buznyeckrne 3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA M U3MEPUTENbHBIE TPUOOPHI
[0 CXEMaM U CXEMaTHUYHbIM PHCYHKaM (JKUJIKOCTHBI TEpMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUIATE]b BHYTPEHHETO CrOpaHUs, JIEKTPOCKOII,
peocTaT), COCTABIATh CXEMBbI ANEKTPUUYECKUX LIENEH C MOCIEA0BATEIbHBIM U
napajuiebHBIM COCTMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LIENEH;



e MPUBOJIUTH TIPUMEPHI (HAXOAUTh WH(GOPMAIMIO O MPUMEpPax) MPAKTHIECKOTO
WCIIOJIB30BaHUs  (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
obecrnieyeHus: 6€30MaCHOCTH MpU OOpaIleHUH C MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeIE;

 OCYIIECTBIISITh MOMCK MH(pOpManuu (u3ndeckoro coaepkanus B HTEpHETE,
Ha OCHOBE WMEIONIUXCS 3HAHWUM W TYTEM CpPaBHEHUS TOTOJHUTEIHHBIX
MUCTOYHUKOB BBLACIATh MHMOPMAIIUIO, KOTOPAsi SBISETCS MPOTHUBOPEUUBOM
WJIA MOKET OBITh HEIOCTOBEPHOM;

* ICTIONIb30BaTh TIPU BBHITIOJIHEHUH Y4YEOHBIX 3aJaHWN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COAEpKAaHUS, CIIPABOYHBIC MATEPUAIBI, PECYPCHI
cetu  MHTepHer, BiameTh nOpuéMaMd  KOHCICKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusi HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

eCO3/IaBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mass wuHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB (HU3UIECKOTO
coliepKaHusl, B TOM YHUCJIE MyOJIMYHO MPECTABISATh PE3yJIbTaThl IPOSKTHON
WA MCCIIE0OBATEIBCKON ACSITENFHOCTH, MTPH 3TOM TPAMOTHO HCIIOIH30BATh
W3YyYCHHBIM TMOHATUWUHBIA  ammapar Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIUJICHUE TTPE3CHTAIINEH;

eTPU BBHIMIOJHEHUU YYCOHBIX TMPOCKTOB H HCCIECNOBAHUNA (U3HUUECKUX
MPOIIECCOB  PACTIPENENSITh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBICHHBIMU 33/1a4aMU, CJIECIUTh 3a BBHITIOJHEHHEM IUTaHA NEUCTBUU H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBCHHBIH BKJIAa B
JEeSATEeIBLHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoniy obydeHus B 9 Kjacce mpeMeTHBIE Pe3yabTaThl Ha 0A30BOM YPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

* CTIOJIH30BATh MOHATHUS: CUCTEMA OTCUYETA, MaTepHallbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO [BIDKCHUS, aedopMmanus (ympyras,
MJIACTUYECKAs), TPEHUE, IEHTPOCTPEMUTEITLHOE YCKOPEHHE, HEBECOMOCTh U
NEePEeTpy3KH, HEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO, IEHTP THKECTH
TBEPAOTO TeENa, PaBHOBECHE, MEXaHWYECKHE KOJICOAHWsSI W BOJHBI, 3BYK,
uHOpa3ByK U YJIBTPA3BYK, DOJICKTPOMATHUTHBIC  BOJHBI,  IIIKaJa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUsI W TIOTJIONIEHUS, anb(da, 6eTa- U raMMa-u3IIydeHus, U30TOIIbI,
siepHast PHEPreTHKa,

epaznuyaTh SBICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE
JBDKEHUE, PABHOYCKOPEHHOE TMPSIMOJUHEHHOE NBI)KCHHE, CBOOOJTHOE
MajieHue TeJ, PAaBHOMEPHOE BIKCHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJN, PEaKTUBHOE MABI)KEHHE, KojeOaTelnbHOE ABM)KEHHE (3aTyXarollue u
BBIHYXJICHHbIE KOJICOaHMs), PE30HAHC, BOJIHOBOE [IBHXKCHHUE, OTpa)KEHUE
3ByKa, MpPSMOJIMHEHHOE pacnpoCTpaHEeHUE, OTPAKEHHUE U MPEJOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIOKEHHE Oenoro cBera B
CHEKTP U CJIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEWYATOIO CIIEKTPAa HW3IYyYEHHUs) IO
ONMCAaHUI0 WX  XapaKTEpHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e PacIiO3HABaTh MPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY’KAIOIIEM
mupe (B ToM uucie (pu3nuecKkue SBJICHHs] B MPUPOJE: MPUIUBBI U OTJIUBBI,
nBrkeHue I1uiaHeT COJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JBUKEHUE IKUBBIX
OpraHuU3MOB,  BOCHpPUSITHE  3BYKOB  JKMBOTHBIMH,  3€MIIETPSICEHUE,
CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, LIBETa TEJl, ONTHUYECKHE SIBJIICHUSA B
npupojie, OHOJOTrHYECKOe JEHCTBUE BHUAMMOIO, YIbTPA(pUOIETOBOTO U
PEHTTEHOBCKOTO  M3JIY4YEHHH, €CTEeCTBEHHBIH  paJMOAKTUBHBIM  (OH,
KOCMHUYECKHE JIy4H, PaJMOAKTUBHOE W3IyYEHUE HPUPOAHBIX MHUHEPAJIOB,
JEHUCTBUE PAaJMOAKTUBHBIX W3JIYYEHUI Ha OpPraHU3M 4eJOBEKa), MpU 3TOM
MEePEBOAUTh MPAKTUYECKYIO 3aJady B Y4YEOHYIO, BBIACHATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH ) (PU3NUECKUX SBICHUN;

* OMUCHIBATh W3YYCHHBIE CBOWCTBA TN U (PU3NYECKUE SIBICHUSA, HCIOIb3Ys
¢busznueckue BeIMYMHBI (CpelHAs W MIHOBEHHas CKOPOCTh Tella MpH
HEPABHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, IepeMelleHrue, IMyTb, YrioBas
CKOpPOCTb, CHJIa TpPEHHUS, CUJA YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TaJaeHUsA, BeC Tejla, HMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, IOTEHIMAJIbHAs DSHEpPrus Tea,
MOJHIATOrO0 HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIusi CHKaTou
MPY>KWHBI, KHHETUYECKAasl SHEPTusl, MOJIHA MEXaHU4YeCKasl YHeprusi, Meprol
M 4acToTa KoyieOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, [OKa3aTeiab NPEJIOMJIEHUS Cpeabl), MpHU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICT HCIHOJB3YEMBIX BEJIUYUH,
0003HAUEHUA W €IUHULBl (PU3UUECKUX BEIUYUH, HAXOJIUTh (OPMYIIbL,
CBA3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

* XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCTIONb3YSI
3aKOH COXPAHEHMsS DSHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUII
CYNEPIIO3ULIMK CUJI, TPUHIIUIT OTHOCUTENHHOCTH ["anuies, 3akonsl HproTOHa,
3aKOH COXpPAHEHHUS UMITYJIbCa, 3aKOHbI OTPAXKEHMSI U MPETOMIICHHS CBETA,
3aKOHBl COXPAHEHWs 3apsAJ0BOrO0 M MacCOBOIO YHCENI NpPH SIEPHBIX



peakiusix, MpuU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMUChIBAaTh €T0 MATEMAaTUYECKOE BBIPAKEHHE;

e O0BSICHATH (PU3NYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 2—3 JOTMYECKHX IIaroB C
Omopoi Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3WYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHble 3aJauM (ONMMpAIOUIMECs] Ha CUCTEMY U3 2—-3 ypaBHEHHH),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIUE (PU3MUECKHE BEIMYUHBL: Ha
OCHOBE aHaJlM3a yCJIOBUS 3a7aud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISTDH
HEJOCTAIOUINe WM H30BITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI M (HDOPMYIIBI,
HEOOXOOUMBIE Il PEIIECHUs, MPOBOAUTH pPacy€éTbl U  OLEHUBATh
PEAIMCTUYHOCTD MOJTYYEHHOIO 3HAYEHUS PU3NIECKON BETUYHHBI;

e pacrio3HaBaTh IIPOOJIEMBI, KOTOPHIE MOYKHO PELIUTh MPU MOMOUIN (PU3HUECKUX
METOJIOB, HCIHOJb3ysl ONHUCAHUE HCCIECIOBAHUs, BBIICIATH IPOBEPIEMOE
NPENIOJIOKEHNE,  OLEHUBATh  MPAaBUIBHOCTh  MOPSAAKAa  IPOBEIACHHUS
UCCIIEIOBAHMs,  JeJaThb  BBIBOJbI,  HMHTEPIPETUPOBATH  PE3YJbTATHI
HaOJIFOJICHUH U ONBITOB;

* IPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUN WIN (PU3MUECKUX
CBOMCTB Tea (M3ydeHHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPruM, 3aBHUCHUMOCTh IEpHOJA KOJEOAHWH NPYKMHHOTO MasTHHKA OT
Macchl Tpy3a M KECTKOCTH NPYKMHBI M HE3aBUCHUMOCTb OT aMIUIUTY]IbI
MaJIbIX KOJICOAHMH, NPSIMOJIMHEMHOE PACIIPOCTPAHEHHME CBETA, Pa3JIOKEHUE
0esoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paXeHHsI B IUIOCKOM 3epKaje
U CBOMCTB M300pa)keHHUsl MpeAMeTa B coOuparoleil JuH3e, HaOo/IeHue
CIUIOIIHBIX U JJMHEHUYATBIX CIEKTPOB U3JIyUYEHHUS): CAMOCTOSITEILHO COOMPATh
YCTAHOBKY M3 M30BITOYHOI0 HaOOpa 000pyA0BaHMUSI, OMMCHIBATH XOJ1 OIBITA U
€r0 pe3yNbTaThl, (POPMYIMPOBATH BBIBOJBL;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 NPSIMBIX HM3MEPEHUH, Ompenesss
CpeqHee 3HAaueHHEe Uu3MepseMol BeMMYuHBl  (POKYCHOE paccTOsHHE
cobuparonieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp cIocoba  HU3MEPEHHS
(M3MEpUTENHHOTO TTPUOOPA);

¢ IPOBOJUTH  HUCCIEJOBAaHHE  3aBUCUMOCTEH  (PU3MYECKHMX  BEIUYUH  C
HCIIOJIb30BaHUEM MPSIMBIX W3MEPEHUH (3aBUCMMOCTb IMMYTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM  JBMXEHHH ©0€3 HadyaJbHOM CKOpPOCTH, Iepuoja
KOJIE0aHUIT MaTEMaTUYECKOI0 MAasiTHUKA OT JAJIMHBI HUTH, 3aBUCHMOCTH yTJIa
OTpaXEHUs CBETa OT yIjla MaJEHUs U yria MpeJIoMIIEHHs OT yria MajeHus):
IUIAHUPOBAaTh  HCCJEIOBAHUE, CaMOCTOSITENIBHO COOMpaTh  YCTAaHOBKY,



(UKCUPOBATh PE3yJabTATHl TOJIYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEITUYUH
B BHJIC TaOJIHII ¥ TPAPUKOB, JEIaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIEIOBAHMUS;

* POBOAUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH (CPEAHSSE CKOPOCTh U
YCKOpEHHE TeJla IPU PABHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJIHOIO
nmajeHusi, KECTKOCTh TMPYKUHBI, KOIDOUIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4yeckas padoTa W MOIIHOCTb, YacTOTa W Mepuoja KojeOaHui
MaTeMaTUYeCKOro Y  TPYKUHHOTO  MAasSTHHKOB, OITHYECKas  CHJIA
cobuparolield JMH3bI, PAJAUOAKTUBHBIM (POH): IUIAaHMPOBATH HM3MEPCHHS,
coOUpaTh IKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEeys
MPEIOKCHHOW ~ WHCTPYKIIMU, BBIUMCIATH  3HAUYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJYUYCHHBIE PE3yJIbTaThl C YIETOM 3a/IaHHON MOTPEITHOCTH
U3MEpPEHUN;

e cOOMIONATh TpaBWia TEXHUKM O€30MacHOCTU Mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

epa3MyuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (U3HUYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, a0COIOTHO TBEPIOE TENO, TOYCUHBIN NCTOYHHK CBETA,
Jqy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO sJIpa;

e XapaKTEePU30BaTh MPUHIIUIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOW HA MX OMUCAHUS (B TOM YHCIE: CIIUIOMETP, MaTUYUKH
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, paKeTa, JXOJOT, OYKH, TEPHUCKOT,
¢doToanmapar, ONTUYECKUE CBETOBObI, CIEKTPOCKOI, TO3UMETp, Kamepa
BuiibcoHa), HCMoOnb3ysi 3HAHMS O CBOMCTBAaX (U3MUECKUX SIBICHUM U
HeoOXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

¢ ICTIONIb30BAaTh CXEMbl M CXEMATUYHBIC PUCYHKH HM3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MTPUOOPOB U TEXHOJOTUYECKHUX IMPOIIECCOB MPHU
pelIeHN yueOHO-MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMbI JIJIsl IOCTPOCHHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cCOOMparolei JTUH3E;

e MPUBOJIUTH TIPUMEPHI (HAXOAUTH WHGOPMAIMIO O MPUMEpPax) MPAKTHIECKOTO
UCTIONIB30BaHUs  (DU3WMYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
obecrnieyeHus: 6€30MaCHOCTU MpU 0OpallleHUH ¢ MPUOOpaMu U TEXHUIECKUMHU
YCTPONCTBAMM, COXPAHEHUS 3I0POBBSI U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO
MOBEJECHUS B OKPYXKAIOLIEH Cpee;

¢ OCYIIECTBIISITh MOMCK MH(pOpManuu (u3ndeckoro coaepkanus B HTEepHETE,
CaMOCTOSTENIbHO  (OpMyIUpysl TOMCKOBBIN  3ampoC, HAxXOIWUTh TMYTH
OmnpeNeieHus] JIOCTOBEPHOCTH MOJYyYEHHOHM HMH(POpMalUd Ha OCHOBE
MUMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

* ICTIONIb30BaTh TIPU BBHITIOJIHEHUH YYEOHBIX 3aJaHWN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COAECpP’KAHUS, CIIPABOYHBIC MATEPUANBI, PECYPCHI



CCTHU

WNurepHer,

BJIAJIETH

puéMaMu

KOHCIICKTUPOBAHUA

TEKCTa,

npeobpa3oBaHus HH(GOPMALIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
eCO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(poOpMaIlMM M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJACpKaHUS,
MyOJMYHO TIPEACTABIATh PE3YNIbTATHl MPOSKTHOW WIIM HCCIEI0BATEIHCKON
JNEATENBHOCTH, IPU 3TOM I'PAMOTHO KCHOJIb30BaTh U3YYEHHbIM NOHATHUUHBIN
anmapaTr HW3y4aeMmMoro pasnuena (QU3MKM W COMPOBOXKIATh BBICTYILJICHUE
Mpe3eHTaIe ¢ y4€ToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne = HaummeHoBaHue
(uudposbIe)
n/ | pa3sgesioB H TeM Bcer  KourtpoubH IpakTu4eck
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThI e padoThbl
pecypchl
Pazgen 1.@u3uka u €€ pojib B NO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
®du3uka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
pupoie
194
bu6mmoreka [IOK
duznveckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrectBeHHOHAY4YH bubmoreka [{OK
1.3 BIl METOJT 2 1 https://m.edsoo.ru/7f416
MO3HAHUA 194
Uroro no pazaeny 6
Pasznen 2.1lepBoHavajibHble CBeJIEHUS 0 CTPOEHHUHU BelllecTBa
bubmunoreka LIOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrkeHue u bu6nuoreka [IOK
2.2 B3aMMO/ICHCTBHUE 2 1 https://m.edsoo.ru/7f416
YaCTHI BELIECTBA 194
ArperatHbie bubnmoreka [JOK
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bub6munoreka LIOK

MexaHn4eckoe
3.1 3 https://m.edsoo.ru/7f416
IBIDKEHHUE
194
bubmunoreka LIOK
WNuepus, macca,
32 4 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [IOK
3.3 Cuna. Bune! cun 14 https://m.edsoo.ru/7f416
194
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[Tepenaua
bubmunoreka LIOK
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4.1 . 3 https://m.edsoo.ru/7f416
TBEPIBIMU TEIIAMH, 194
JKUIKOCTSIMH U T
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bu6mmoreka [IOK
JlaBrienue
4.2 5 https://m.edsoo.ru/7f416
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bubmunoreka LIOK
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OBIIEE KOJIMYECTBO

YACOB IIO 68 3 12
I[TPOI'PAMME
8 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanme
Ne (undposBbie)
pa3aesnoB v TeM Kourpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMbl padoThI padoTsI
pecypchl
Pa3znen 1.TenioBbie siBJIeHUSA
11 Crpoenue u . bubnmoreka [JOK
' CBOIMCTBA BellleCcTBa https://m.edsoo.ru/7f4181ce
12 TermoBbie 71 1 5 bubmuoteka [JOK
' IIPOLIECCHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2.25eKkTpryeckne 1 MATHUTHBIE SIBJICHHUS
DJIEKTpUYECKHUe
3apsIbl.
2.1 3apsKEHHbIE Tela 7 1 bubmorexa OK
’ p https://m.edsoo.ru/7f4181ce
U UX
B3aMMO/ICUCTBHUE
ITocTostHHBII bubmunoreka LIOK
2.2 . 20 1 7
3IIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
’3 MarsuTtHkIe 6 1 15 bubmunoreka LIOK
' SIBIICHUS ' https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bu6nuoreka [IOK
' WHIYKLUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 14.5

ITPOTPAMME
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9 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHHe
(uudpossbie)
n/  pasgenoBuTeM  Beer  Komrtpoann — Ilpakruueck
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThI e padoThbl
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHuueckoe
bu6mmoreka [IOK
NBIDKEHHUE U
1.1 10 1 https://m.edsoo.ru/7{41
CIIOCOOBI €ro
adab
OIMMCAHUS -
Bzaumoneiicteu bubmorexa LOK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Ten
adab6
bu6mmoreka [IOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
adab
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0Je0aHUs ¥ BOJHBI
Bbu6nuoreka [JOK
MexaHnudeckue
2.1 7 3 https://m.edsoo.ru/7f41
KoJe0anus
adab
Bbu6nuoreka [JOK
MexaHn4uecKne
2.2 o 3 8 1 3 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK ada6
Hroro no pazneny 15

Paznen 3. DiieKTpOMarHuTHOE 10Jie M 3J1eKTPOMArHUTHBIE BOJIHbBI

DJIEKTPOMAarHuT
Bbu6nuoreka [JOK
HOE TI0JIe U
3.1 6 2 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
a4a6
BIC BOJIHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHHS
3aKoHBI Bbu6nuoreka [JOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41
41 CBETa a4ab
JInH3BI B Bbu6nuoreka [JOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41
PpUOOPHI ada6
4.3 Paznoxenue 3 2 bubmuorexa [JOK
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0eJIoro cBeTa B
CIIEKTP

https://m.edsoo.ru/7f41

adab6

Hroro no pazneny

15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u bubmmoreka [JOK
5.1 MOTJIOIIEHHUE 4 1 https://m.edsoo.ru/7f41
CBE€TAa aTOMOM a4ab
CTDOCHME bu6mmoreka [IOK
52 p 6 1 https://m.edsoo.ru/7f41
aTOMHOTO si/Ipa
a4a6
SInepHbIe Bbu6nuoreka [JOK
s3 P 7 1 https://m.edsoo.ru/7f41
peaiiuu a4a6
Uroro no pazaeny 17
Pasznen 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
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Hroro no pazneny 9
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I[TPOTPAMME
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