MOY «Cpennsisi o01meo0pa3oBarejbHas mkoJa Ne 105»

PABOYASA ITPOT'PAMMA

yuyeOHoro npeamera «®@usuka. ba3oBbiil ypoBeHb»

1Ji9 o0yuawmmxcs 7-9 kiaaccon

Kotaac
2024



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. SABneHuss npupoipl. PUHMUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbl. M3Mepenune Qusnmdyeckux BenuunH. Duznyeckue
npubopsl. [TorpemHocts n3mepennit. MexxayHapoaHas cucTemMa €IMHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT MPUPOLY.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJEHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBXKEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro apineHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJEKTPUYECKHWE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. @uznyeckue mpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpezeneHue LEHBI AIEHUS Kbl U3MEPUTEIBHOIO MPUdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA )KUAKOCTH U TBEPIOrO Tea.

4. OmnpeneneHue pasMepoB MAJIbIX TEN.

5. Ompezenenue MokazaHui U3MEPUTETHLHOTO IprOopa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue yactul BemecTtBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
temiiepatypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumonencTBue yacTull
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE I'a30B, JKUIKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tesl. B3auMOCBA3b MeXAy CBOMCTBAMHU BELIECTB B Pa3HbIX
arperaTHeIX COCTOSHUSIX MU UX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUI BOJBI.

Jlemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOIO JABHKEHHUS.

2. HaGmronenue muddysumn.

3. HaGOmionenue — sBieHUM,  OOBACHAIOIIMXCS  MPUTSDKEHHEM WU

OTTAJIKNBAaHUEM YACTHUI] BEUIECTBA.

Jlabopamopnsie pabomul u onvimol.



1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHssi CKOpOCTh HNPU HEPABHOMEPHOM ABWKEHHMH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepnuu. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak MpUYMHA
W3MCHEHUsS CKOpPOCTH [JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BellecTna.
Cuita Kak XapakTepucThka B3auMozaeicTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3MepeHue Cuiibl C MOMOUIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHIIA
TsokecTu. Cuiia TsSHKeCTH Ha Apyrux mianerax. Bec tena. HeBecomocts. Croxenune
CWJI, HaPABJIEHHBIX MO OJHOW HpsiMOoi. PaBHonelcTByromas cuii. Cuiia TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE NMOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHMYECKOTro JIBHKEHUS TeNa.
2. HM3mepeHne CKOpOCTH NPSAMOJUHENHOTO IBUKECHUSL.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmroneHnve n3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. CroxeHue Cuil, HapaBJIEHHBIX 10 OJHOMN IPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOrO ABUKEHHUS (ILIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jiajiee).

2. OmpepneneHue CpeHE CKOPOCTH CKOJBXKEHHs Opycka WM IapuKa Mo
HaKJIOHHOM IIOCKOCTH.
OmnpezneneHue MIOTHOCTH TBEPAOTO TeJa.

4. OmbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCThH pacTsbkeHus (nedopmarun)
MPYKUHBI OT MPUIIOKEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTE U ra30B.

HaBnenue. CrnocoObl yMEHbUIEHUSI M YBETUYECHUS JlaBiieHud. JlaBieHue rasa.
3aBUCUMOCTbh JaBJEHUsI raza oT o0bEma, Temmeparypsl. llepenaua naBneHus
TBEPABIMHU TEJIAMH, JKUJAKOCTAMH M rasamu. 3akoH Ilackama. IImeBmaTmueckue



MalllMHbl. 3aBUCUMOCTb JABJICHUS KUJKOCTH OT TiyOuHBI. ['mapocrarnueckuit
napanokc. Coobmurarommecs cocyapl. [ mupaBandyeckue MexaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3AyHON oOonouku 3emuu. OmnbiT Toppuuemwnmu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JaBJIEHUS OT BBICOTHI HaJl yPOBHEM MOPS.
[Tpubopsr 115t M3MepeHuss aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPyKEHHOE B HUX TeJO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPhL.

[lepenaua naBneHHs KUJIKOCTHIO U Fa30M.
Coobmraromyecst COCY/IbI.
['mapaBiuueckuit mpecc.
[IposiBneHue necTBUsS aTMOCHEPHOTO JABIICHHUS.
3aBUCUMOCTbD BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOMN YacTH Tella
Y IJIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKMBAOLIEN CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
8. YcIoBHeE MIaBaHUs TNl JIABAHUE WK MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEW Tea U KUJIKOCTH.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJAE OT 00bEMa OTPYKEHHOH B
XKUJKOCTb YaCTH TeEJA.
2. OnpenenieHue  BBITAJIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOLIEH  CHUJIbI,
JENCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOrPYKEHHOM B KUJIKOCTh
YaCTH TeJa U OT IUIOTHOCTH JKUIKOCTH.

5. BbISICHEHME yCIOBUM IUIABAHUS TEJI B )KUIKOCTH.

Pasznes S. PabGoTra 1 MOIIHOCTB. JHePrus.

Mexanunueckast padbota. MOUTHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecHs pbryara. [ [puMeHeHune mpaBuiia paBHOBECHsI phluara K 0JIOKy. «30J10TOe
npasuio» Mexanuku. KIIJI mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
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TEXHUKE.

Mexannueckass odHeprus. KuHeTtmyeckas W INOTEHUHAIBHAS DHEPTHS.
[TpeBpallieHre OJHOTO BH/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXaHHUKE.



Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenuie pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUXKEHUU TeJja 1Mo
TOPU30HTAIILHOM ITOBEPXHOCTH.

2. HccnenoBaHue ycIIOBUM PaBHOBECHS pblyara.
N3mepenune KII/[ HaKIIOHHOW MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KVIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHbBIC TIOJIO)KEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramimueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPJIBIX TEJl HA OCHOBE TMOJIOKEHUU MOJEKYISAPHO--KUHETHUYECKON TEOPHUH.
CMaurBaHU€ U KaWJUISIpHBIC sIBIICHUS. TemioBoe pacuiupeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DSHEpruu:
TeruIonepeaaya u copepiieHne padoTsl. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemoBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJelbHas TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTypbl KHIIEHHS OT arMoc(epHOro
JABJICHHUS.

Bnaxknocts Bo3ayxa.

DHeprus TOIMBA. Y JeNbHAas TEIIOTa CropaHusl.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro aBuratens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIICH Cpe/Ibl.

3aKOH COXpAaHEHUS U MPEBPALLECHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysum.

3. HaOmronenue siBineHui cMauuBaHUs U KalWJUIIPHBIX SBICHUH.

4. HaOmroneHre TenioBoro pacuimpeHust Tell.



5. VM3MmeHeHue NaBiieHUs raza Npy U3MEHEHUH OOBbEMA M HArpeBaHUU WIIH
OXJIAXKJICHUH.

6. IlpaBuna usmepeHus reMneparypsl.

7. Bunbl Tenonepenayu.

8. OxJjaxaeHue Nnpu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMH CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHbBIX BELIECTB.

11. HaGnronenue KureHus.

12. HabGnrogeHue nocTosiHCTBA TEMIIEpATyphl IIPH IJIaBJICHUU.

13. Moaenn TEIJIOBEIX ABUTATCIICH.

Jlabopamopnsie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MIPUTSHKCHHUSL.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmnbIThl O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMs Ta30B, KUIKOCTEH U

TBEPABIX TEIL

4. OmpeneneHue NaBJICHUs BO3AyXa B OaJTIOHE MITIPHUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAXKICHUS.

6. IIpoBepka rumores3sl JMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOUKA KUIKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TeMIEPaTypHhI.
7. HaOGmionenue wu3MeHeHWsT BHYTPEHHEW OHEPruM Tejia B pe3yibTaTe
TeruIonepeaur U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue sBJIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUU XOJOJHOW U

ropsi4ei BOJBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJIOM  MpH

TEMJI000MEHE C HArPEThIM METAIUTMYECKUM ITUITHHAPOM.

10. OnpenenieHne yIeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeiesIeHue OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHue yJeIbHON TEIJIOTHI MIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpu3aums Tel. J[Ba pona dIEKTpUUYECKUX 3apsioB. Bzaumopeicteue
3apsOKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BEIMYHUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEIIAMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh 3nekTpudeckoro mnoiis. IlpuHuun
CYNEpIIO3UIINH dJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUUECKUN 3apsi.
Crpoenne aroma. [IpoBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAaHEHUSA
IIEKTPUYECKOTO 3apsia.



OJIEKTPUYECKHM TOK. YCIOBHMS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKAa.
MCTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUH TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAINPSIKEHUE.
ConpoTuBieHHEe TPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BelIeCTBA. 3aKoH Oma
IU1s ydacTka nenu. [locnegoBarenbHoE U MapaJuIeIbHOE COCTMHEHNUE MPOBOIHUKOB.

PaGota u wMomHOCTh 3yekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DNeKTpUYECKre IeNnu U MOTpeOUTe I dIeKTpudecKoi sueprun B 6piTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBUE NOCTOSSHHBIX MATHUTOB. MarHutHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHWe s KUM3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE 1OJi€ ANEKTPUUYECKOro ToKa. [IpuMeHeHnne 31eKTpOMarHuToB
B TEXHUKE. J[€MICTBHE MArHUTHOIO MOJISI HA IPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOAHHOTO TOKa. Mcnonb30BaHHWE DIEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apajnesd. SIBneHue 31eKTpoMarHuTHOM MHAYKUUK. [IpaBumno Jlenuna.
DIIEKTPOTrE€HEepaTop. Crioco0bl MOy YEHUS ANEKTPUUYECKOU SHEPIUHu.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DIIEeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.
DJIEKTPOCTATUYECKAST UHIAYKIIHS.
3aKOH COXPAHEHUS JNEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH M JTUDIICKTPUKH.
MonenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHune cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 3JIeKTpUUECKOro Haps>KEHUsI BOJIBTMETPOM.
. Peocrar 1 marasuH CONpOTHUBIICHUN.
. Bzaumo1ericTBHE TOCTOSAHHBIX MArHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MTOJOCOB MAarHUTA.
. MoaenupoBaHrue MAarHUTHBIX IOJIEN TOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHOE noJie ToKa. DIEKTPOMArHuT.
. JlelicTBHE MarHUTHOTO I0JI1 HA TPOBOJHUK C TOKOM.
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21
22
23
24
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. DNEeKTPOABUTATENb TOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMArHUTHOW UHIYKIIMH.

. OnbiTel @apajes.

. 3aBUCUMOCTh HamNpaBJe€HUsS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

. DNEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v ok~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITel 10 HAOMIOACHUIO JJEKTpU3ALMM  TeJl MHIYKUUMEH U 1pu
CONIPUKOCHOBEHUH.

HccnenoBanne JEHCTBUS  DJIEKTPUYECKOIO TNOJISI HAa TNPOBOJHMKHA M
JIUJIEKTPUKHU.

COopka u npoBepka padOoThl IJIEKTPUUYECKOH LIETIH MOCTOSHHOTO TOKA.
M3mepenue u peryjaupoBaHUe CUIIbI TOKA.

N3mepenue n peryinpoBaHue HAPSIKEHUS.

HccenenoBanne 3aBUCMMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOP, OT
CONIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUSA HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIHE 3aBUCUMOCTD JJIEKTPUYECKOTO
CONIPOTHUBJIEHUSI IPOBOAHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOrO
CeYeHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOKEHUS HAIPSHKEHUM IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIbl TOKA IIPU IAPAIJICIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboTHI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccenenoBanue 3aBUCMMOCTH CWIBI TOKA, MAYILETO 4€pe3 JaMIIOYKY, OT
HaIPsHKEHUS Ha HE.

Omnpenenenue K11/l narpeBarens.

HccenenoBanre MarHuTHOTO B3aUMOJICHCTBUS ITOCTOSIHHBIX MAarHUTOB.
W3ydeHre MarHuTHOTO T10JIsI IOCTOSIHHBIX MarHuTOB MPHU UX 00bEINHEHUN
Y pa3JICICHUH.

HccnenoBanne nelCTBUA JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh CHJIBI  B3aUMOJACHCTBHS
KATYILIKHU C TOKOM M MAarHUTA OT CUJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.
M3ydeHne nericTBUS MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3mepenune KII/ 351ekTpoABUraTeNnbHOM YCTAHOBKH.



21. OOBITEI  TI0 HCCICAOBAHUIO SABJICHUA BJIGKTpOMaFHHTHOﬁ WHAYKIWH:
HCCIICA0OBAaHHNC W3MEHECHMN 3HAUCHUS U HaIlpaBJICHUA HWHAYKOHOHHOI'O
TOKa.

9 KUIIACC

Pa3nena 8. Mexannueckue siBJCHHUA.

Mexannueckoe JBHKEeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOIMHENHOE
nBrxkeHue. HepasHoMmepHoe npsimonnHenHoe ABrkeHUe. CpelnHsss 1 MTHOBEHHAs
CKOpOCTB TeJla IIPY HEPAaBHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOoyckopeHHOe TMpsiMosiMHEWHOe naBkeHue. (CBoOoaHOE
nageHue. OnbIThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u uvacrora oOpauieHus.
JIuHeiHas u yriioBas CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[IepBriit 3ak0H HproToHa. Broponi 3akon Herorona. Tperunii 3akoH HeroToHa.
[IpyHUMD CynepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUJla
TPEHUs MOKOsI, IPYTUe BUJIBI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMUPHOIO TATOTEHHUSA. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlwxenue ruraner Bokpyr Comnna. IlepBas kocMuueckass CKOpOCTb.
HeBecoMocTh 1 nieperpysku.

PaBHOBecue MarepuanbHON TOUKHU. AOGCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauieHusi. MOMeHT cuibl. LleHTp TsxecTH.

Nmnynbec Tena. M3meHnenune mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U paboThl. [loTeHnanbHas SHEprus Teia, MOJHATOTO Hajl
IIOBEPXHOCTBIO 3eMiIn. [loTeHnnanbpHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPTUHU.

Jemoncmpayuu.
1. HaOmroneHue MeXaHUYECKOTO JABUMKEHHUS TeJla OTHOCUTEIBHO PA3HbIX TEll
OTCYETA.

2. CpaBHeHME MyTE€W W TPACKTOPUN HABUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. M3MepeHune CKOpOCTH U YCKOPEHUS IPAMOJIMHEUHOTO JBUKEHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaOmronenue aBuKEHUS Tesa MO OKPY>KHOCTH.



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

HaOnronenue MexaHUYeCKUX SIBICHUN, IPOUCXOSIIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

3aBUCUMOCTh YCKOPEHHSI T€Jla OT MAacChl TeJla W JIEHCTBYIOLIECH Ha HErO
CHJIBI.

Habnronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUM TElL.

W3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMmItysabca rpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHust SHEPTUU MPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMIyJIbCa MPU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHue UMITyJIbca MpU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HabGnronenmne peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKON YHEPTrUuu IPU CBOOOHOM MaJICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUU TIPU IBUKECHHUU TeJa MO/ ICHCTBUEM
MIPYKUHBL.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue Tpakra [l pa3roHa W JajdbHEWILEr0 paBHOMEPHOTO
JBUKEHUS IIapUKa WK TEJIEKKU.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JABUKECHUS
HIapUKa 10 HAKJIOHHOW IIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHKEHHUU I10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumores3bl: €ciu IPU PaBHOYCKOPEHHOM JBHKEHUH 0e3
HaYyaJIbHOM CKOPOCTHU IYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKN BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH  CUJIBI  TPEHUS CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOJIBKCHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUIIbI TPEHUSI TP PABHOMEPHOM JIBH>KEHHUH TeJja 10
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenue padOThl CWIBl  YHOPYrOCTM HpU HOABEME TIpy3a C
UCIOJIb30BAaHUEM HETIOJABUKHOTO U MOJBUKHOIO OJIOKOB.

N3yueHne 3aKk0Ha COXPAHEHHS YIHEPTHH.



Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHnoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIT: IEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasaTHUKH. [IpeBpamieHue
SHEPruu MpH KoJaedaTeIbHOM ABUKECHUH.

3aryxatomue  kosneOanus.  BoiHykaennole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BoOJH. [IponosbHbie H
nonepevyHble BOJIHBL. JInMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJHBI.

3Byk. I'pomMKkoCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue kojieOaHuWii Tea 1104 HAEUCTBHUEM CHIIBI TSKECTH W CHJIBI
YIPYTOCTH.

Hab6ntonenue kosniebaHuii rpy3a Ha HUTU U Ha TPYKUHE.
Habmroienne BeIHYKI€HHBIX KOJIEOAHUH U pe30HaHCA.
Pacnpoctpanenue npo10abHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pPE30HaHC.

o v oA W

ﬂaﬁopamopnbte paodomul u onvimol.
1. OmpeneneHne dYacTOTHI H  TepHojaa KojeOaHW MaTeMaTH4ecKOro
MasITHUKA.
2. OmnpeneseHre 4acTOTHI U Meproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEPHO/Ia KOJeOaHUH TIPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KOJeOaHWUW TI'py3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KojeOaHwid
MPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3MmepeHue yCcKOpeHus: CBOOOHOTO MaISHHUSI.
Pazngen 10. Di1eKTPOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMcCTBa
aneKTpoMarHuTHeIX BOJH. [llkama snektpomarHuTHbIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.
Hemoncmpauuu.
1. CpoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.



2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€ AIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmosmnHenHoe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxenue cera. [linockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. [lomHoe BHYTpeHHee
OTpake€HHe cBeTa. VICrnonp30BaHME TMIOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xop myuedt B muHze. OnTudeckas cucrema goToarapaTra, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuueckas cucrema. bam3opyKkocTh U 1aabHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel Hbtorona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuii CBETOBO/I.

Xon nyuei B coOuparoliei JInH3e.

X0 1y4e B pacCenBaroIIcH JIUH3E.

[Tosyyenune n300paxeHuil ¢ HOMOUIBIO JIUH3.

[TpunHIun aeiictBus doToanmapara, MUKPOCKOTIA M TEIIECKOIIA.

10. Moaens 1i1asa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [TonydyeHue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)K€HUsI CBETOBOIO Jyda OT yrJia
NaJCHUs.

2. W3ydeHue xapakTepUCTUK M300paKEHUs MpeIMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
IaJICHUSI HA TPAHULE «BO3LYyX—CTEKIIO».

4. Tlomyuenue N300pakeHHI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOrO pACCTOSTHUSL U ONTHYECKOW CHUIIBI cOOMparoniei
JIVH3BI.

6. ONBITHI 110 Pa3N0KEHUIO OEJIOro CBETA B CIIEKTP.

X N U A WD e



7. OmbITHl IO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUHU Yepe3
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna u mianerapHas mojaenb atoma. Mojens aroma bopa.
Hcnyckanue v noryomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, 6eTa- U raMma-uznyueHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombsl.  PagmoakTuBHBIE
npeBpauieHus. [lepron nomypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHWs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peaknuum cuHTe3a u
nenenus saep. Mcrounnku s3uepruu CosHIa U 3BE3 L.

SnepHas sHepreTuka. JleMCTBUS pPAgMOAKTUBHBIX W3JIYyYEHUW HA >KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3ITYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. CrekTp BoaOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuérunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpainus uznyueHusi OpUPOJHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBanue TpPEKOB: MU3MEPEHHME HDHEPIMM YacCTHULBI 110 TOPMO3HOMY

nytu (1o poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTETHEHO--00001IAIONTNI MOYJIb IPEIHA3HAYEH JIJISi CUCTEMAaTU3aIIH
¥ 00001IEHNS TPEAMETHOTO COACPIKAHUS U OTbITA AE€ATEIbHOCTH, IPUOOPETEHHOTO
Py M3YYCHUH BCEro Kypca (U3MKH, a TakkKe JJIs MOATOTOBKA K OCHOBHOMY
rOCYJIapCTBEHHOMY JK3aMEHY 10 (pu3mMke s 00ydJaroIuxcs, BBIOPABIIUX 3TOT
y4eOHBbII peaMerT.

[Ipy M3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUs
SBJICHUA TPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBSICHATH (PU3MyecKue
SBJICHUSI, TPUMEHSs] TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM UHUCIE
KAueCTBEHHbIC U AKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIHANTBHO JEATENRHOCTHBIN XapaKTeP JAHHOTO pa3zena pean3yeTcs 3a
C4€T TOTO, YTO 0OYYArONTUECS BBITIOIHSAIOT 3aJaHusl, B KOTOPBIX UM MPEIaraeTcs:
HA OCHOBE TOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSTH
dbu3uYecKue SBICHUS B OKPYKarolel MPUPO/Ie U MOBCEAHEBHON KU3HU;
WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCIIe I MPOBEPKH THIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HambOOJee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMED, IPAKTUYECKOTO UCTOJIb30BAHUS PA3JIUYHBIX UICTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBHIX BUJIOB
SHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

N3yuenne GU3MKH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAPABJICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yIbTaTOB.
B pesynbrare u3ydenust Gu3NKMA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs
y oOydarorerocss OyayT copMUPOBaAHBI CICTYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
YacTH:
e 1) MaTpMOTHYECKOr0 BOCTIMTAHUA:
e — MPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
bu3nYecKoil HayKH;
e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUIUCKUX YUEHBIX--(U3UKOB;
e 2) rpa:kKIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S
e —TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJICHHH OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTUKEHUIN
(1)56370:97
e — OCO3HAaHHE BaXHOCTH MOPAITBHO--3TUYCCKUX MPHUHIMIIOB B ACSITEILHOCTH
YUY€HOT0;
e 3)3CTeTHYECKOro BOCIIUTAHMS:
e — BOCIPHUATHE ICTETUYECKUX KAYECTB (PMU3MYECKON HAYKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;
e 4) HEHHOCTH HAYYHOI0 NMO3HAHMS:

e — OCO3HaHHE IICHHOCTH (PU3NYECKOM HAayKW KaK MOIIHOIO HHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTIMM, BAXKHEUILIEW COCTABJIAIOLICH
KYJIBTYDBI,

e — pa3BUTHE HAYYHOM JIIOOO3HATEIBHOCTH, MHTEpPECAa K HCCIEN0BATEIbCKON

ACATCIBHOCTH,



e 5) (¢opMupoBaHuUs  KYJbTYPbl 3A0POBbS U  3MOLUMOHAJIBHOIO
0J1aronosIyumsi:

e — OCO3HAaHME LIEHHOCTH O0e30macHoro ooOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXKHOCTU TNPaBWJI 0OE€30IaCHOTO TMOBEICHHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOpYyIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e —chOpMHUPOBAHHOCTH HaBbIKA pedIICKCHH, PU3HAHUE CBOETO MpPaBa Ha OMIMOKY
Y TaKOTI'0 e MpaBa y APYyroro 4yejaoBeKa;

e 6) TPyI0OBOI0 BOCIMTAHMS:

e — AKTUBHOE YYaCTH€ B PEIICHUM MNPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHMs3anuu, Tropoja, Kpas) TEXHOJOTHYECKOH U
COLIMAJIBHOM HAINPABIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UUECKUX 3HAHMIA;

e — MHTEPEC K MPAKTUYECKOMY M3YUCHHIO PO ecchil, CBA3aHHBIX C PUBHKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUSA:

e — OpUEHTAlMSI HAa TPUMEHEHUE (PU3NYECKUX 3HAHMM JUIsl PEIIeHHs 3a7ad B
00JIaCTH OKPYXKAIONIEH Cpenbl, IUIAHUPOBAHMS TOCTYNKOB W OIEGHKH WX
BO3MOXKHBIX ITOCIIEICTBUUN JUJISL OKPYKAIOLIEN CPEbI;

e — OCO3HAaHHE TJIOOATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM U MyTeHd HX
pelieHus;

e 8) aganTanMu K M3MEHAIONIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOTHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUNA U
MPOEKTOB (PU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
JPYTUX;

e — TIIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHYECKYIO
NeSTENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YUCIe (POPMYITUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O GU3HUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Ne(DHUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKY;

e — IUIAHUPOBAHHWE CBOETO PA3BHUTHS B MPUOOPETEHWH HOBBIX (PU3HUECKHUX
3HAHUM;

e — CTpEMJICHUE aHAIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKIX 3HAHUM;

e — OIEHKA CBOUX JIEUCTBUH C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00AJIBHBIX MOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATDBI



B pesynbTare ocBoeHMs mporpaMMBbl IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuvaromerocs OyayT CcGOpMUPOBaHbI MeTanpeIMeTHbIe
pe3yJbTaThl, BKJIIOUYAIOLINE 103HABATEIbHbIC YHUBEPCAIbHBIE YUEOHBIE 1EHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4YeOHbIE  JCUCTBUS,  PEryJsTUBHbBIC
yHUBEpCalbHbIE YUeOHbIE T1EUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Bba3oBble Jornueckue q1eMcTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYLIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOJIOJCHUSIX, OTHOCSIINUXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBIISATh TPUYUHHO--CIICJICTBEHHBIC CBSI3M MPH U3YyYCHUHM (DU3HYECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOBI C UCIIOJIb30BAHUEM € TyKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIIOTE3BI O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMYUH,

CaMOCTOSITENILHO BBIOUPATH CIIOCO0 pelieHns yueOHo! pU3NUecKoil 3a1auun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubosee
MOJIXOJSIIETO ¢ yUETOM CaMOCTOSTEIBHO BbIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarTejbLCKHe 1eCTBUA:

HCIIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT [TO3HAHMUS;
MPOBOJIUTH MO CAMOCTOSITEBLHO COCTABIEHHOMY IIJIaHY OMbIT, HECIOKHbBIN
(GU3NYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCAEAOBaHUE (PU3HUECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIMPOBATH O0OOIIEHHUSI U BBIBOBI 110 pe3yjibTaTaM
IIPOBENEHHOIO HAOIMIOEHUS, OIIbITA, HCCIICIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ uHpopmanmeii:

MPUMEHSTh PA3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C y4ETOM MPEIIOKEHHON YyueOHOM
buznueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIUIO
Pa3TUYHBIX BUIOB M JOPM TIPEIACTABIICHHUSI,;



CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAJIbHYIO (QOpMYy TMpeICTaBICHUS
uHpopMaIMl W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMU
CXeMaMH, TuarpaMMmamMu, HHOU rpa@uKoi 1 uX KOMOWHALIUAMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:

B XOJZe OOCYXXIEHUs y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U NPOEKTOB 33JaBaTh BOMPOCHI IO CYLIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE Ha pELICHHE 33Jaud U MOJAeprKaHHe
OJ1aroXKenaTeIbHOCTH OOIIEHNUS;

COMOCTAaBIISATh CBOM CYXICHUS C CYXACHUSIMU JPYTrUX YYaCTHUKOB
Jranora, oOHapyKUBaTh pa3IU4YMe U CXOACTBO MO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABISATh PE3yIbTAThl BBIIOIHEHHOIO (PU3UUYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHMMATh ¥ UCTIIOJIF30BaTh MPEUMYIIIECTBA KOMaHTHOW U MHIUBUAYaTbHOU
paboTHI IPH pPeIIeHNH KOHKPETHON (PU3NIECKON MTPOOIEMBI;

OPUHUMATh LIEJTM COBMECTHON JIeATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no €€ JOCTHXEHUIO: paclpeiensiTe poiH, OoOCYXIaTh IPOLECChl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUras KAYECTBEHHOI'O PE3yJbTara Mo
CBOEMY HAINPABJICHHUIO U KOOPAUHHUPYS CBOU JACUCTBUSA C IPYTUMH YICHAMU
KOMaH1bl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSATEIBLHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsiX, TPEOYIOMNX
JUTsl petieHust GU3NYeCKuX 3HAHUM;

OPUEHTUPOBATHCA B  PA3JUYHBIX TMOJAXO0JAaX MPHUHITHS  pEHICHUM
(MHAMBUIyaTIbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATUE pEIICHUN
TPYIION);

CaMOCTOATEIFHO COCTABJISITH AJITOPUTM PelieHust GU3NIEeCKON 3aa4u WK
IJlaHa HCCIEOBaHUsl C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaracMble BApUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallUM U IpeuIaraTh IJ1aH €€ U3MEHEHMUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHUS) PE3yJbTaToOB
NeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJIHEHUS
(Gu3MYEeCKOro UCCIEOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh C€0s1 HA MECTO JAPYTOro YEJIOBEKa B XOJE CIOpa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY Ipyroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY IPU pelIeHUH (PU3NYECKUX 3a/1ay WIH
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYIoro.

HNPEJAMETHBIE PE3YJIbBTATBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMS,
HaOJI0ICHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (PUIUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOe), MEXaHWYEeCKoe [JBUXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAs
cwna,  gedopmauus  (ynopyras, — IUIAaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiaeHUs (qud¢y3us, TEIIOBOE ABMKCHHE YACTHIl BEIECTBA,
PaBHOMEPHOE  JBWXEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpLUs,
B3aMMOJICCTBUE TEJ, paBHOBECHE TBEPJBIX TENI C 3aKPEIJIEHHON OCBHIO
BpallleHUs], Tepeada JaBIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amu,
aTMOC(pepHOE J[aBJICHHUE, IJIABAaHUE TeEJ, MPEBPAIIECHUS MEXaHUYECKOU
HHEPryMr) MO ONUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIMX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJICHUUA B
OKpY’KalollleM MHpe, B TOM uHcie (U3UYECKUE SIBJIICHUS B MPHUPOJE:
MpUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXUBOU
NpUpOJIe, NECUCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EPHOTO JaBJICHUS Ha >KMBOW OpraHU3M, IJIABaHUE PbIO, pblUyaru B
TeJe YelIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUMH;
OMUCHIBATh U3y4YEHHBIE CBOMCTBA T U (PU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndeckue BeMIMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOPOCTb, CPEJHSIsI CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC TeJa,
CHUJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAIOIIAS
CWJIa, MEXaHH4YecKash pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,



KOO (PUIMEHT TIOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHUUAJIbHAST JHEPrusi), M[pPU ONUCAHUM T[PABUIBHO TPAKTOBATH
(bu3HYeCcKuil CMBICT UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U €AUHUIIBI
(bU3MYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBA TN, (U3UYECKUE SIBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs CWI (BAOJb OAHOW MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHs pblyara (0J0ka),
«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
OHEPruU, TPU ITOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHa U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOILIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CJICAICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE W3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pematb pacu€rHble 3a7adyd B |12 JEHCTBUS, HCHOJIb3YySd 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIKME (PU3NUECKHME BETUYUHBI: Ha OCHOBE aHalin3a
YCJIOBHSI 33/1aUM 3alHUCHIBATh KPATKOE yCIIOBUE, TIOJICTABIIATh (hU3UICCKUE
BETUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE I pelIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU TOMOIIH
(bU3HYEeCKUX METOJIOB, B ONTMCAHUU MCCIICIOBAHMS BBIICISATH MPOBEPSIEMOE
MPEANOJIOKEHNE (TUIOTE3Y ), pa3IudyaTh U UHTEPIIPETUPOBATH MOTYUYECHHbIN
pe3ynbTaT, HaXOAUTh OUIMOKM B XOJ€ OIbITa, JIeJaTh BBIBOABI MO €r0
pe3yabpTaram;

MPOBOAUTH OMNBITHl IO HAOMIOJCHUIO (DU3UYECKUX SIBJICHUW WU
bu3HYecKuX CBOMCTB Tel: (HOPMYIUPOBATH TPOBEPSIEMbIE MIPETIONI0KCHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOT0 000PYI0BaHUs, 3alIUChIBATh X0/
OmbITa U POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHUSI, BPEMEHU, MacChl TeEna,
o0béMa, CHUIBI W TEMIEPaTyphl C MCIOJb30BAaHUEM aHAJOTOBBIX W
U(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JpYyrol ¢ HCIOJb30BAHUEM NPSIMBIX HM3MEPEHUI (3aBUCUMOCTU IIYTH
PaBHOMEPHO JABUKYILETOCS T€JIa OT BPEMEHHU JBUKEHUS TEJIa, CUIIbI TPEHUS



CKOJIbKEHHUSI OT Beca Tena, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Tenl u
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILJIOLIAAX CONPUKOCHOBEHUS TEJI, CHIIBI
YOPYTOCTH OT YAJIMHEHUS NPY’KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHON YacTU Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHM
IUTABaHUS TEJl, YCJIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUSA, coOUpaTb YCTaHOBKY H
BBINOJHATh W3MEPEHUs, Clenysl IMPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE
NpeJIOKEHHBIX Ta0nuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
VCCIIEI0BaHNS;

IPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BEJIMYUH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUIA TPEHUSI CKOJIbXKCHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIA, JACHCTByIOIass Ha MOrPYXKEHHOE B
KHUAKOCTh  TeNo, KOI(DPHUIMEHT TMONEe3HOro  JEWUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys NPEIJIOKEHHOM HHCTPYKUWU: NPU BBINOIHEHUU
U3MEPEHU CcoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYMCIATH
3HAYCHNE NCKOMOW BEJIMYHHEI,

cOOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPpU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMerp,
phIyar, MOJABUKHBIN M HETTOABUKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;
XapaKTepu30BaTh MPUHIUINBl JACWCTBUA HW3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOMl HAa HMX ONUCaHHA (B TOM 4YHUCIE:
NOJAIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIWYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBAX (PU3MUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HM 17151 oOecrieueHns 0e30MacHOCTU Mpu oOpalieHu ¢ npudopamu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3J0POBBS U COOIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYKAIOLLIEH Cpee;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBMH C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHMM U TOyTEM CpPaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIJCISThH
uH(POpPMAIMIO, KOTOpas SIBISETCA NPOTHBOPEUYUBOM WM MOXET OBITH
HEJI0CTOBEPHOMU;



MCTIOJIb30BaTh MPH BHINOJHEHUH yUY€OHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
JaUTepaTypy (HU3MUECKOTo COAepKaHus, CIIPaBOYHbIE MaTEpUaIbl, PECypPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAaMHU KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHusa HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3HNUECKOTO COACPKAHUS, B TOM
qucie MyOJuYHO JIeNaTh KpaTKue COOOIIEHUS O Pe3yIbTaTax MPOEKTOB WIN
y4eOHBIX HCCIEN0BAHUM, TP ITOM T'PAaMOTHO HCIIOJIb30BATh M3YyYEHHBIN
NOHATUWHBIN ammapaTr Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHE
MPE3CHTALIUEN;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenesiTh
OOs13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJauaMH,
CIIEUTh 32 BBIIOJHEHUEM IUIaHA JEHCTBUM, aJeKBATHO OLIEHUBATH
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTh  TPYMNBI,  BBICTPauWBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy o0yuenus B 8 Kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIA:

UCTIONb30BaTh TMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KCHHE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIITNIYECKHE U
amMopdHBIC Tela, HACBHIIICHHBIH W HEHACHIMICHHBI Map, BIIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEprus, TEIUIOBOM JBHUraTelb,
AIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl, IEKTPUUECKOE I0JIe, TPOBOIHUKU
U TUPJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pa3nuuaTh ABJIEHUS (TEIUIOBOE paCIIMpeHHE M CXKaTHhe, Terionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHME, KaWUISPHbIC SIBICHUS, UCIapeHue,
KOHJICHCAllUsl, IUIaBJICHUE, KpUCTAIM3anus (OTBepJeBaHUE), KHUIICHHE,
TerIonepeaya (TerIonpoBOJHOCTD, KOHBEKIIHS, U3JTy4YeHue),
DIIEKTPHU3ALUS TeJl, B3aUMOJICHCTBUE 3apsI0B, ACUCTBUS AIIEKTPUIECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JCCTBHE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIHS)
[0 ONHCAHUIO MX XapaKTepHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE H3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpYy’>XKalIllleM MHupe, B TOM 4ucie (U3UUECKHUe SIBICHUS B MPUPOJE:
IOBEPXHOCTHOE HATSHXKEHHWE M KamWUIApHBbIE SIBJICHUS B MPHUPOJE,
KpUCTaIBl B Tpupoae, uznydenue ConHIA, 3aMep3aHue BOJOEMOB,
MOpcKue OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, UHESI, CHETa, AEKTPUUECKUE
SBIICHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiiu, Apei @ MooCcoB, pojib MArHUTHOT'O MOJIS JIs1 )KU3HU Ha 3eMIie,



MOJSIPHOE CHSIHUE, TPU O3TOM IEPEBOAUTH IPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJCNATh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBJICHUM;

OMUCHIBATh U3yYEHHBIC CBOMCTBA T U (DU3UYECKUE SBJICHUSI, UCIIOJIb3YS
dbuznyeckre BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJTUYECTBO
TEIUIOTHI, YJEJbHAsd TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTA
TUTABJICHUS, yJeNbHAs TeIUIoTa NapooOpa3oBaHUs, yJAeNbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOr0 JEHCTBUSA TEIJIOBOM
MAIlIMHBI, OTHOCUTEbHAS BIAXKHOCTh BO3AYXa, AJEKTPUUYECCKUH 3apsl, CUja
TOKa, DJJIEKTPUYECKOE HAIPSIKEHUE, COMPOTHBJICHHE IPOBOJHHUKA,
yAeIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta M MOITHOCTH YJIEKTPUIECKOTO
TOKa), TMpPU OMHCAHWUU TPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICTT
HCIIOJIb3YEMBIX BEIMYHMH, 0003HAYEHUS U €IUHUIBI (DU3NYECKUX BEJIUYHMH,
HaxoJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYH0 BEIIMYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTh TpadUWKU H3YyUYCHHBIX 3aBUCUMOCTEH
(U3UYECKHUX BEJIIMYUH,

XapaKTepu3oBaTh CBOWCTBA T, (U3UUYECKUE SIBJICHUS M IPOLECCHI,
WCIIOJIb3ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKONU TEOpPUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3ULINM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JJIsl ydacTKa IeNu, 3aKOH
Jxoynsa—JleHna, 3akoH COXpaHEHUsI SHEPTUH, [IPU TOM JABaTh CJIOBECHYIO
(GbOopMyITMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKCHHUE;
OOBSCHATh (PUBMUECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallMid NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISABIISITH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTHYECKUX
[IaroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3a7adyd B 2—3 JEUCTBHUS, HCHOJIb3YySd 3aKOHbl U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIMYUHBI: HAa OCHOBE aHalin3a
YCJIOBUSL 3aJlauyd 3alKUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JNAHHBIX I pelleHHus] 3aJadyd, BBIOMpATh 3aKOHBI H  (GOPMYJIbI,
HeoOXoAuMble JUisl €€ peuieHus, NPOBOJUTH PACUETHI M CpPAaBHUBATh
MOJIy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIHU
(bU3NYEeCKUX METOJOB, MCIOJIb3ysl OMHCAHUE WCCIEIOBAHUSA, BBIACIATH
MIPOBEPSIEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPAaBWIBHOCTh MOPSAKA
MPOBEICHUA UCCIEN0BAHUS, I€TIaTh BBIBOJIBL;

NPOBOAUTH ONBITHl IO HAOMIOJCHUIO (DU3UYECKUX SIBJICHUU WU
(bu3HYeCKUX CBOMCTB Tel (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3JlyXa OT €ro o0béMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT LBETa H3Iy4yarolleidl (MOrIonarolei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpHU3alus TeJl U B3aUMOJCHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3alllsi MAarHUTHBIX TI0JIE TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJABUIATENsl IMOCTOSHHOTO TOKa): (OpMYJIMpOBATH
IIpOBEpSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUS, ONMMCHIBATH X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIHOW BIIAXKHOCTHU
BO3/1yXa, CHJIbI TOKAa, HAMNPSHKEHUS C MCHOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYWH, CPAaBHUBATH PE3YJIbTATHI
U3MEpEeHUl ¢ y4€ToM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
Jpyrol C UCIOJb30BAaHUEM TMPSIMBIX HU3MEpPEHUM  (3aBUCHUMOCTH
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HANOpsDKEHHsT Ha  [POBOJHUKE,
UCCJIEIOBAHNE TIOCJIENOBATENIBHOTO W  MApajUIeIbHOTO  COCAMHEHUHN
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEIOBaHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs], Clenys NpPeIIOKeHHOMY IUIaHy, (DUKCHpOBAThH
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TPa(UKOB, J1€1aTh
BBIBO/IBI 10 pe3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE HW3MEPEHUs] (PU3NUECKHX BEIWYUH (yIeibHas
TEIUIOEMKOCTh  BELIECTBAa, CONPOTHUBIECHHE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATH M3MEPEHHUs, coOuparth
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYUCIISITh 3HAUEHUE BEJIUYUHBIL;

COOJII0IaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCUCTBUS HM3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP,
CUETUYMK AJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpuMepsl), ANEKTPUYECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUA O CBOMCTBaxX (PM3MUYECKUX SIBICHUN M HEOOXOIUMbBIE
¢duznyeckue 3aKOHOMEPHOCTH;



pacno3HaBaTh IPOCThbIE TEXHUUYECKHE YCTPOWCTBA M H3MEPHUTEIbHBIE
pPUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATEb BHYTPEHHEro CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKHX Lene c
NOCJIEIOBATENbHBIM U NApAJLJIEIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
YCIIOBHBIE 0003HAYEHUS FIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOAWTH  NPUMEPHl  (HAXOAWTh  HH(OpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOT0 MCIOJIb30BaHUs (U3MUECKUX 3HAHUNW B TOBCEIHEBHOMN
XKU3HU 17151 oOecrieueHrs 0e30MacHOCTU Mpu oOpamieHuu ¢ npubopamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 310POBbS U COOIIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYKAIOLLEH CPeE;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3NUECKOTO COJEpPKaHHUS B
NuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM MU TyTEM CpPaBHEHMUS
JOTIOJTHUTENBHBIX KICTOYHUKOB BBIACIATh HHPOPMALIHIO, KOTOPAs! SBIISIETCS
IPOTUBOPEUUBON MITH MOXKET OBITH HEJOCTOBEPHOI;

WCIOJIb30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUl HaAyIHO--TIOMYJISIPHYIO
JIUTEPATypy HU3NUECKOTO COJEPIKAHMSI, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaAeTb MNpPUEMAMU KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHWUS,
o0o0mass wHOOpPMALMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
CoJIep>KaHusl, B TOM YUCJIE MyOIMYHO MPEACTABISATh PE3yIbTaThl IPOSKTHOM
WM UCCIIE0BATENbCKOM ACSITENBHOCTH, IPY 3TOM I'PaMOTHO MUCIOJIb30BaTh
W3YYCHHBIM TOHATUUHBIA ammapaT Kypca (QU3HKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALlUEH;

IpU  BBIMIOJHEHUU YYEOHBIX TPOEKTOB M HCCICIOBAHUN (DU3UUECKUX
MPOLIECCOB pacmlpeliesiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAWTH 32 BBINOJHEHUEM IIJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKAaTUBHOE B3aUMOJEIHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K konIly o0yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUM:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Jehopmarius
(ympyras, mnjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
LHEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK, JIEKTPOMATHUTHBIE BOJHBI, IITIKajIa



AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS U IOTJIOMICHHS, anbda-, 0eTa- ¥ raMMa-u3IIydcHus,
M30TOIIBI, sIACpHAS YHEPTETHKA,;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOEC JBHKEHHE, KoJeOaTeIbHOE IBIM)KCHHE (3aTyXarolue H
BBIHYKJICHHBIE KOJieOaHUs), PE30HAHC, BOJHOBOE JBUKEHUE, OTpPaKEHUE
3ByKa, MNPSIMOJMHEUHOE pacHpOCTPAHEHHUE, OTPAXKECHUE W MPEIIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CIICKTP M CIIO)KEHHE CIIEKTPaJbHBIX I1IBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBCHHUE JIMHEWYATOrO CIIEKTpa
W3JIyYEHUS ) TI0 OMKMCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpYyJ)XarolieM Mupe (B TOM YHuclie (PU3MUECKHEe SBJICHHUS B IMPUPOJC:
MIPUJIUBBI U OTJIMBBI, IBUAKEHHE TUIAaHET COJTHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTHUYECKHE SIBICHUS B IPHUPOJEC, OMOJIOTMYECKOE JIEHCTBUE BUIUMOTO,
yIbTPadrOICTOBOTO W PEHTTCHOBCKOTO HM3JIyYECHHH, €CTCCTBEHHBIN
paIuoOaKTUBHBIN (OH, KOCMHUYECKHE JIyYd, PaIUOaKTHUBHOE H3JIyUEHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKUX
SIBJICHUM;

OMUCHIBATh U3yYCHHBIC CBOMCTBA T M (DU3UYCCKHUE SBJICHUSI, UCIIOJIB3YS
dbuznyeckre BENIMYMHBI (CpPeAHsiE W MIHOBEHHAs CKOPOCTh Tejla IMpu
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWJIa YOPYrOCTH, CHJIA TSIXKECTH, YCKOPEHUE
CBOOOJIHOTO TIaJICHHUS, BEC TeJla, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIHUATbHAS DJHEPTrUsl Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPIUs CHKATOU
MPYKUHbI, KHHETUYECKAs YIHEPTUs, [IOJIHAS MEXAaHUUECKASI SHEPTHUSI, TEPUOT
M JacToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTellb TMPEJIOMJICHUsSI Cpebl), MPU OIMHCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKHUI CMBICI HCMOJIb3YEMbIX BEJIUYUH,
0003HAaUeHUS W €IUHUIBI (U3MUECKUX BEITUYMH, HAXOIUTH (HOPMYIIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTMMHU BEIUYHMHAMH,
CTPOUTDH rPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO M MacCOBOIO YHCEI
IpU SJAEPHBIX PEAKLUAX, IPU ITOM JaBaTh CIOBECHYI (POPMYJIHUPOBKY
3aKOHA M 3alIUCBIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPA: BBISBIATH
IPUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 WU3YyYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHU,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacuéTHbIC 3a]1a4u (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a7]aui 3alMChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEJI0CTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE I pEIICHUs, NPOBOAUTH pacy€Tbl U OLIEHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BEJTHMYMHBI,
pacro3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PpEUIUTh MpPU MOMOIIU
(u3MYECKUX METO/IOB, MCIIONb3Yysl ONUCAHHE HCCIEIOBAHUS, BBIICIATH
NpPOBEPSIEMOE MPEANOJIOKEHNUE, OLEHUBATh MPABUIBHOCTh MOpAJKa
NPOBEICHHUS]  UCCIENOBAaHUS, JI€NaTh  BBIBOJbBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOMIOIEHUI U OIIBITOB,;

OPOBOAMTH OMNBITHI MO HAOMIOJACHUIO (PU3UYECKUX SBICHUM WIH
¢u3nyecKkux CBOWCTB Teln (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruu, 3aBUCUMOCTb Mepuofa KoJeOaHUW MPYKMHHOIO
MasTHHKAa OT MAacchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPAMOIMHENHOE PACIPOCTPAaHEHHUE CBETA,
pas3ioxeHue Oeoro CBera B CIEKTp, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalle M CBOMCTB M300pakeHUsl MpeaMera B coOuparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
000py/10BaHUs, OMUCHIBATh XOJI ONbITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJAMMOCTU CEPUIO MPSAMBIX M3MEPEHUM, Ompeness
cpeqHee 3HAUYCHHE W3MEpAEMON BeIMYuHbI ((POKyCHOE paccTOSHHE



cobuparomei JUH3bI), OOOCHOBBIBaTH BHIOOpP CHoOc00a H3MEPEHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTD IYTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HadaJlbHOW CKOpPOCTH, NepHoja
KoJIe0aHUIT MaTeMaTHYEeCKOr0o MAasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)keHUsl CBeTa OT yrja MaJeHus W yria MpeloMJIeHHs] OT yIia
NaJCHNsA): IJIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usnyecKkux BeIMYMH B BUAE TaOJMI ¥ TpadUKOB, NelaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BaHuUs;

OPOBOAUTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEJIUYUH (CperHss
CKOpPOCTb U YCKOPEHME TeJla IPU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHUE
CBOOOJHOTO MAaJEHUsI, MKECTKOCTh NPYXKUHBI, KOIPPUUUEHT TpeHus
CKOJIbKEHUS, MEXaHHU4ecKass paboTa M MOIIHOCTh, YacTOTa U TEpPUOJ]
KoJe0aHUIl MaTeMaTH4YecKOro W NPYKMHHOT'O MAasTHUKOB, ONTHYECKas
cwia coOuparolell JMH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHHUs, COOMpPATh SKCHEPUMEHTAIBbHYIO YCTAHOBKY U BBIIIOJIHSTH
U3MEpEHHUs, Cleysl NPEeIJOKEHHOM WHCTPYKLUHU, BBIYMCIATH 3HAYEHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOrPELIHOCTHA U3MEPEHUN;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YUYEHHBIX (PUIUYECKUX MOJIEICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBI HCTOUYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHud (B TOM 4YHUCIE:
CHHMJIOMETp, JATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3Yyd 3HAaHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH M  HEOOXOoauMble  (U3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE€ PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX ITPOLIECCOB IIPU
pElICHUH  Y4YEOHO--IPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMBbl IS
MOCTPOCHHUS N300paKEHH B MJIOCKOM 3epKajie U cOOUparomiei JuH3e;



NPUBOANTh  NPUMEPHl  (HAXOAWTh  WHPOpPMAIMIO O  TPHUMEPaAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNM B TOBCEIHEBHOMN
KU3HH 11 obecrieueHus 0€30MacHOCTH MPU OOpallleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY KaIOIIEH Cpejie;

OCYIIECTBIATh TOUCK HHPOpPMAIMH (PU3NYECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3a1poc, HaXOAUTh
MyTH OINpPEACNICHUs IOCTOBEPHOCTH MOJyYeHHOW MH(POpPMAILMKA HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

WCIIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HayIHO--TIOMYJISIPHYO
auTepaTypy (HPU3MUECKOro COAepKaHus, CIPaBOYHbIE MaTEpUaIbl, PECypPCHI
cetu VHTepHer, BianeTh MNpuUEMaMU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIE COOOIIEHUS HA OCHOBE
uHbOpMAIlMU U3 HECKOJbKUX HCTOYHHKOB (DHU3MUECKOTO COACPIKAHUA,
MyOJIUYHO MPEICTABISATh PE3YyIbTAaThl IPOSKTHON HIIA MCCIIEIOBATEIHCKON
NEeSATEeNbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIb30BaTh  M3YUYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U CONPOBOXKAAThH
BBICTYIUICHUE TIpe3eHTalMed ¢ y4ETOM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.
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Hroro no pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, ’KUIAKOCTEH M ra30B

JlaBiieHue.

Ilepenaua

JaBJIICHUS bu6mmoreka [JOK
4.1 TBEPABIMU 3 0 0 https://m.edsoo.ru/7f41

TEJIaMHu, 6194
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Ice

bubmuorexa [JOK
https://m.edsoo.ru/7f418
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https://m.edsoo.ru/7f418
Ice

bubmuorexa [JOK

https://m.edsoo.ru/7f418
Ice



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