


COAEPKAHUE OBYYEHUA
7 KIIACC

Pazngen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAOUIEr0 MUpPA.

dusrka — Hayka o npupone. SBiaeHus npupoibl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckre BEIWUYMHBL M3MepeHne (PU3MYecKuX BeNUUMH. DU3nyecKue
npudopsl. [TorpemHocTs n3MepeHnii. MexxayHapoaHasi CHCTEMA €AMHHIL.

Kak (¢m3nka # [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLIY.
EcTecTBEHHO-HAYUYHBIA METOJ TMO3HAHWs: HAOMIOAEHHWE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0M01aeMOT0 BJICHUS. OnucaHne PU3NUECKUX SBICHHNA ¢ TOMOIIBE MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIJIOBBIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHMSI.
2. Ouznveckue NpuOOpsl U MPOLEaypa MPAMBIX U3MEPEHUI aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuvie pabomut u onvimol.
1. OnpeneneHue HeHbl ACTEHUS KAl U3MEPUTEIIBHOTO MPUOOopa.
2. H3mepenue paccTossHUM.
3. H3Mmepenune oObEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasmMepoB MAIIbIX TEN.
5. M3mepenue temneparypsl NMpPd NOMOIIM SKHUAKOCTHOTO TEPMOMETpPA H
JATYAKA TEMIIEPATY PBIL.

6. [IpoBeneHue mccnenoBaHus MO MPOBEPKE TMIOTE3BL AAIBHOCTH MONETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 00JiblIe, YeM OOJIbLIE BHICOTA
MyCKa.

Pazpnen 2. IlepBoHa4yajibHbIE CBEICHUS O CTPOCHUM BEIEeCTBA.

CrpoeHue BelIECTBA: arOMBl W MOJEKYJB, KX pa3sMmepbl. OmbITHI,
JIOKa3bIBAOIINAE TUCKPETHOE CTPOCHUE BELLECTBA.

JIBwokeHue dactui BemecTBa. CBA3b CKOPOCTH JBWJKEHHS YacCTHLl C
temneparypoil. bpoyHoBckoe newkenue, audp@dysus. BzaummopeiicTBue vacThll
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

Arperarsble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUJIKOCTENH U TBEPIBIX
(KpHCTAJUIMYECKUX) TEN. B3auMOCBSA3b MEXAy CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUINA BOIBI.

JHemoncmpauuu.



1. HaGmroneHne OpOyHOBCKOTO IBUKECHHSI.
2. Habmonenue nuddysun.
3. HaGmronenune — sBieHWA,  OOBSICHSIOIIMXCS ~ MPUTSHKCHUEM WK
OTTAJIKUBAHUEM YaCTUL] BELICCTBRA.

Jlabopamopnuvie pabomout u onvimel.

1. OneHka JAuaMeTpa aroMa METOAOM PsSAOB  (C  MCMONB30BAHUEM
(dororpaduii).
2. OnbITel 10 HAOTKOAEHHIO TEMJIOBOIO PACIIMPEHHUS FA30B.
3. OnpITI MO OOHAPYKEHUIO ACHCTBUS CHUIJI MOJIEKYJITPHOTO TPUTSKEHUSL.
Pa3nen 3. /IBuskeHHe U B3auMojieiicTBHE TeJl.
MexaHuueckoe ABM)KCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHHUE.
Ckopoctb. CpentHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHWH. Pacuér mytu u
BPEMCEHHU JIBUKECHHSI.
SIBnenne wHEpuMW. 3aKOH WHEpPUMH. B3amMopaeicTBUE Ten Kak MpUYMHA
W3MCHEHUS CKOPOCTH JABM)KCHHS Tell. Macca Kak Mepa WHEPTHOCTH TEla.
[TnotHOCTE BemecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B ECAWHHIIC
00BEMa BEILIECTBA.
Cuna Kak XapakTepUCTHKA B3auMOJCHCTBUS Ten. Cuila ynpyrocTd W 3aKOH
['yka. M3mepeHne cuiibl ¢ TIOMOIIBIO JUHAMOMETpPA. SIBIEHUE TATOTEHUS M CHUJIA
TspkecTr. CHila TshKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crnoskenne
CWJI, HATPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUs.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHre B MPUPOIE U TEXHHUKE.
Hemoncmpauuu.
1. HaGnroneHre MEXaHMUYECKOTO ABM)KECHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO IBHKEHUSI.
3. HaGnroneHue siBICHHs MHEPLIVH.
4. HaOnroneHne n3MEHEHUs! CKOPOCTH TP B3aUMOICHCTBUM TEIT.
5. CpaBHEHHE MaccC MO B3aUMOJCHCTBUIO TEIL.
6. CIO>KEHUE CUJI, HAPABJICHHBIX 10 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomut u onvimel.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABWKCHHS (IIAPUKA B SKHIKOCTH,
MOJICITU AJICKTPUUECCKOTO aBTOMOOWIIS M TaK JAJIEE).

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUs OpyCKa WM MIAPHKA M0
HaKJIOHHOM TIOCKOCTH.
Onpenenenue IOTHOCTH TBEPAOTO TENA.

4. OmbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH PACTSLKCHHS (AeopMarim)
OPY>KUHBI OT TPAJIO’KEHHON CHITBI.

5. OnbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOIBKECHHUS OT
BECA TEJIA M XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.
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Pa3znen 4. JlaBjieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.

JaBnenne. CnocoObl YMEHBIICHUS U YBEJIMYEHUS NaBICHUS. J[aBlicHUE rasa.
3aBUCUMOCTh JaBJICHHs raza OT 00béMa, Temreparypel. llepemaua maBneHust
TBEPJABIMHA TEJIAMM, >KUJKOCTAMH M Tazamu. 3akoH [lackans. [THeBMaTmueckue
MalluHbL. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TiayOuHBbI. ['mapocraTudeckuii
napaaokc. Coobwmaromuecst cocyabl. [ MaApaBIMUECKHEe MEXAHU3MBI.

AtMocdepa 3emim u atMocepHOE NaBiacHUE. [IpUUMHBI CyIIECTBOBAHUS
BO3AyIIHOW oOomouku 3emaun. Oneit Toppuuerum. U3mepeHne arMocepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC()EPHOro AABIEHUS OT BBICOTHI HAJ YPOBHEM MOPSL.
[TprGopsl Anst UI3MEPEHHsI aTMOCPEPHOTO NABIICHUSI.

JlelicTBHE KUAKOCTH M ra3a Ha NOTPYyXEHHOE B HUX TEJIO. BrITankuBaromas
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBaHue.

Hemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaua naBaeHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

I'mapasnnyeckuii mpecc.

[TposiBieHuE ACHCTBUS aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTDb BBITAJIKMBAIOUICH CHUJIBI OT 00BbEMA MOTPYKEHHOM 4YacTH
TeJa ¥ MJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BHITAIKMBAIOLIEH CUITbI BECY BHITECHEHHOM >KUAKOCTH.
YcnoBue MaBaHus TEN: MJIABAHME WM TMOTPY>KEHUE TET B 3aBUCUMOCTH
OT COOTHOILEHUSI MJIOTHOCTEH TeNa 1 >KUAKOCTH.

Jlabopamopnuvie pabomut u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca TeNa B BOAE OT 00bEMA NOTPYKEHHOH B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue  BBHITATKUBAKOUIEH  CWJIbl, JCHCTBYIOIIEH HA  TENO,
NOTrpy>KEHHOEC B JKUJAKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKUBAIOLIEN CHJIBI, IEUCTBYIOLIENR HA TEIIO
B JKUJIKOCTH, OT MacChl TeNa.

OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKUBAKOLIEH CHIIBI,
JCHCTBYIOINEH HA TEJNO B JKUAKOCTH, OT O0BEMA NOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT NJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBanue apeoMeTpa WIA  KOHCTPYMPOBAHUE JIOAKH U
onpeaecyicHUue e¢ rpy30n0AbLEMHOCTH.

Pazpnen S. PaGora 1 MOIIHOCTH. JHEPrusi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTbie MexaHM3MbI. pbluar, OJOK, HAKJIOHHAs IMJIOCKOCTh. [IpaBumiio
paBHOBecHsl pblyara. [lpuMeHeHMe MpaBuja paBHOBECUs pbluara K OJIOKY.
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«3omoroe mpaBwioy MexaHuku. KIIJI mpocteix Mexanu3moB. IIpocTeie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanudeckass »dHeprus. KHHETHYecKas M TMOTEHUMAIbHAS JHEPrUs.
[IpeBpanieHue 0OHOrO BUAA MEXAHUYECKOW SHEPIUM B IPYroil. 3aKOH COXPaHECHHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimel.

1. OnpeneneHue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMIKEHUM TeEla

0 TOPU3OHTAIIBHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHUS pblyara.

3. Hsmepenne KIIJI HaKITOHHON MIIOCKOCTH.

4. H3ydeHue 3aK0OHA COXPAHEHUS MEXAHUUECKOW SHEPIHH.

8 KUIACC

Paznen 6. TensioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHUS
BemecTea. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOro, KUAKOTO W Tra3o00pa3HOro COCTOSIHWM BELIECTBA.
Kpucrannuyeckue n amoppubie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTCH W
TBEPABIX TENI HA OCHOBE TMOJOKEHUA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CMauvBaHue U KaWJUIPHBIE SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBM)KCHMS
yactull. BHyTpeHHsis sHeprus. CrnocoObl WM3MEHEHWsT BHYTPECHHEH SHEPIHH:
Teronepesaya " COBEPILECHUE paboOTHI. Buapt TEIJIONEPEIAYH:
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUYEHHUE.

KonuuecTBo Temnotel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PABHOBECUE. YpaBHEHWE TemaoBoro Oamanca. [lnmaBnenwe wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIEIbHAA TEIUIOTA IUJIABIICHUS.
[TapooOpa3oBanue u koHjacHcaims. Mcnapenwe. Kunenue. YaenpHas Tensora
napooOpa3oBaHus. 3aBHCUMOCTh TEMIEPATyPbl KHIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts Bo3ayxa.

DHEprus TOIJIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuammnel pabotel TemmoBeix asurarencii KIIJ temmoBoro asurarens.
TerioBble ABUTaTEIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUM B TEMJIOBBIX TPOLIECCAX.

JHemoncmpauuu.
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10.
11.
12.
13.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.

Habmonenue nuddysuu.

HabOntonenue sBiacHUA cMauvBaHUS U KaMUJUTSIPHBIX SABJICHUIA.
Habntonenue TemaoBOro paciupeHust Te.

H3MeHeHre naBiieHMs raza npu M3MEHEHMH 00bEMa M HarpeBaHUM WITU
OXJIAKICHHH.

[TpaBuia u3MepeHus TeMIEpaTyphl.

Bunbl Termonepenayy.

OxJtaxaeHue Tpyu COBEPUICHUHN padOTHI.

HarpeBanuve npu coBepiiieHUN pabOThl BHEITHUMH CHJIAMH.
CpaBHEeHHE TEMIOEMKOCTEHN Pa3TUYHBIX BEIIECTB.
HaOntonenue kuneHusl.

HabOntonenre nocTostHCTBA TEMIIEPATY P MPH TUTABJICHUH.
Mogenu TeI0BbIX JBUTATENICH.

Jlabopamopnuvie pabomut u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITe MO OOHAPY>KEHUIO IEACTBUS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUSL.
OneITHI IO BEIPALIMBAHUIO KPUCTAIIJIOB OBAPEHHOM COJIM MM Caxapa.
OnbITel IO HAOMKOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH W
TBEPABIX TEI.

OnpeneneHne AaBneHUs BO3yXa B OAJUIOHE INPULIA.

OneITBl, OEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABICHUS BO3AyXa OT €ro
00BbEMA M HATPEBAHUS WA OXJIKICHUSI.

[TpoBepka runoTe3sl TUHEHHON 3aBUCMMOCTH JUIMHBI CTOJOHUKA SKMIKOCTH
B TEPMOMETPUYECKON TPYyOKE OT TEMIEPATYPHI.

HaGnroneHne wW3MEHEHWsT BHYTPEHHEH OHEPruM Tella B PE3yJIbTare
TEIIONEPEAAYXA U PAOOTHI BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIMJIOOOMEHA MPH CMELIMBAHMKA XOJOJHOW W
ropstueil BOJBL.

OnpeneneHue  KOMMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEMIOOOMEHE C HArPETHIM METAJUTMYECKAM LUJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHne OTHOCUTENILHON BIIAKHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEIUIOTHI TUIABJICHUS JIBJA.

Paznen 7. DiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI.

Onexrpuzauys Tell. JIBa poja dIEKTPUYECKUX 3apsaaoB. B3aumonencrsue
3apsOKEHHBIX  Teln.  3akoH KylioHa (3aBUCMMOCTh CHIIBI  B3aUMOACHCTBHS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsI0B U PACCTOSHUS MEKITY TEIAMH ).



Onexrpudeckoe nosie. Hanpssk€HHOCTH 3neKTpudeckoro mnosd. [IpuHuomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn 3neKTpuyecKux 3apsfoB. DIEMEHTAPHBIA SICKTPUUYECKUANA 3apsi.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHEHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSSHHOrO TOKa. JICHCTBUS SJEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECCKUI TOK B JKUAKOCTSIX M rasax.

Onexkrtpudeckas nenb.  Cuna  TOKA.  DINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHMUKA. Y IETIBHOE CONPOTUBIICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu. [locinenoBaresibHOE W MAPAUIENBHOE  COCAMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3JIIEKTPUYECKOr0 TOKa. 3akoH Jlxoyns—JIeHna.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN SIEKTPUYECKOM dHEPruM B ObITy. KOpoTKOe
3aMBIKAHUE.

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAEHACTBME  MOCTOSHHBIX ~ MArHUTOB.
MarnuTtHOoe nosie. MarHuTHOE NoJIe 3€MJIM M €r0 3HAYEHME JUTsl J)KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHuTHOE TOJIE  DIEKTPUYECKOTO  TOKa. [IpumeHeHue
BNEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBIEHUE HNEKTPOMArHUTHON MHAYKIMK. [IpaBuno JleHna.
DNEKTPOTEHEPATOP. CrnocoObl  MOJNy4eHHsT ~ DJJEKTPUYECKOH  DHEPrum.
ONEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

ONEKTPU3aLHKS TE.
JIBa poJa SJIEKTPUYECKUX 3aPAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YeTpoiicTBO M ACHCTBHUE HIIEKTPOCKONA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUUYECKHUX 3aPSAI0B.
[TpOBOTHHAKM U TUBJIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUN NEKTPUYECKOTO MO,
HMCcTOYHUKHN TOCTOSHHOTO TOKA.
JIENCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHANA TOK B KU IKOCTH.
. "a30BbI# paspsn.
. 3Mepenue cuiibl TOKa aMIePMETPOM.
. I3MepeHne dneKTpUYECKOT0 HANPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasud COnpoTHBIICHHIA.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3anMoaeicTBuE NOCTOSHHBIX MATHUTOB.

MonenupoBaHue HEBO3MOXKHOCTHU PA3ACICHUS TOIOCOB MATHUTA.
MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.
OneiT Operena.

MarsuTHOE 1oJje TOKa. DIEKTPOMArHUT.

JIeiCTBME MArHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.
DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue sBIeHUsS JIEKTPOMArHUTHON UHIYKLIHH.

Oneitel Dapanes.

3aBMCUMOCTb HAIPABICHUS WHAYKIAOHHOTO TOKAa OT VYCIOBHHA €ro
BO3HUKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimel.

1

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOAEHUIO DJIEKTPU3ALMKU TE1 MHAYKIMEH U MpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJI HA MPOBOJHUKKA W
JVRJICKTPUKH.

COopka u npoBepka pabOThI HJEKTPUUYECKOH 1IEMU MOCTOSHHOTO TOKA.
H3mepeHue u perynupoBaHUE CHITbI TOKA.

H3MepeHue 1 peryimpoBaHUE HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIIEHUS PE3ACTOPA U HANPSDKEHUS HA PE3UCTOPE.

OMNbITHI, JEMOHCTPHUPYIOILINE 3aBUCUMOCTb ANEKTPUYECKOTO
COMPOTHBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOIAAW MOMEPEUHOrO
CEUCHUS U MaTepuaa.

[TpoBepka mnpaBuna CIHOXKCHHS HANPSOKEHWH NPH  MOCIEA0BATEIIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuna A CWJIBI TOKA MPH NAPAJUIETBHOM COEAMHECHHUU
PE3UCTOPOB.

Onpenenenne padoTHl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOLIHOCTH  AJIEKTPUYECKOTO TOKA, BBLACIAEMON Ha
pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YEPE3 JIAMIOYKY, OT
HaMpPsHKEHAS HA HEH.

Onpenenenue K111 HarpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MArHUTOB.
HM3yyeHne MarHUTHOTO TOJiA TIOCTOSHHBIX ~ MarHWUTOB MpPU  HMX
OOBEIMHEHUY U PA3JICIICHHN.

HccnenoBanue NeHCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
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17. ONbITBI, JIEMOHCTPUPYIOILIME 3aBUCHMOCTH CWJIBI  B3aUMOACHCTBUS
KaTylIKH ¢ TOKOM M MarHhta OT CHJIbl TOKAa W HampaBiICHUS TOKa B
KaTyIIKe.

18. I3y4eHue AeiCTBUA MArHUTHOTO I0JIs HA IIPOBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHUE PadOThI 3JIEKTPOABUTATENIS.

20. M3mepenne KT/ amekTpoaBUratesibHON yCTaHOBKH.

21. ONBITBL IO MCCIICAOBAHUIO SBICHUS JJICKTPOMArHATHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHWIM 3HAYEHWsT W HANpaBJIEHHUs WHIYKLIUOHHOIO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJieHHsI.

Mexanudeckoe ABwkeHUE. MarepuanpbHas Touka. Cucrema OTcuéra.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKCHUS. PaBHOMEPHOE MNPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIMHENMHOE NBW)KEHHE. CpEelHsst 1 MTHOBEHHAS
CKOPOCTB TENAa NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHnue. PaBHOYCKOPEHHOE MpsAMOJIMHEHHOE nBmKeHue. (CBoOOIHOE
nageHue. OnsITel [ anues.

PaBHOMEpHOE IBMKECHHE MO OKPYXHOCTH. llepwoa u dvacrora oOpanicHws.
JIunelinas u yrioBast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepsriii 3akoH HetotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroTOHA.
[IpuHIMDO CYyNIEPIO3ULIANA CHIL.

Cwta ynpyroctu. 3akon ['yka. Cuia TpeHus: Cujla TPEHUS CKOJIBKCHUS, CHAJIA
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUSI.

Cuna TSOHKECTM W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHUE CBOOOJHOIO
nageHus. JBwkenue turaner BOkpyr ComnHua. IlepBas kocMuueckas CKOPOCTb.
HesecomMoCTh U EPErpys3KH.

PaBHOBecue matepuanbHON TOUkK. AOCOMIOTHO TBEPHOE Teno. PaBHOBecHE
TBEPAOTO TEJA € 3aKPEIVIEHHON OCBIO BpaleHusi. MOMEHT Cubl. LIEHTD TKECTH.

Nmnynec tenma. M3menenne mmiynsca. UMnyaec cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUIKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cun TSOKECTH, YIPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIIH. [[oTEHIIManbHas SHEPTHs CHKATON NPy KUHBL. KuHeTtnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruH. 3aKOH COXPAHEHHMS MEXaHWYECKOM
SHEPIHUH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHMYECKOro IBHXKEHUS TENIA OTHOCHTEIBHO PA3HBIX TEN

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

CpaBHeHHME TyTE€H M TPACKTOPWUW NBHMXKEHUS OJHOTO WM TOTO K€ Tena
OTHOCHTEJIbHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHHS MPAMOJIMHERHOTO IBUYKEHMSI.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO IBHYKEHUSI.

HabmroneHne NBHKEHHS TENA IO OKPY>KHOCTH.

HaGnronenne MexaHnYeCKUX SIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ PAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KCHUU
OTHOCHUTEIILHO KaOWHETA (PU3UKH.

3aBHCUMOCTb YCKOPEHHS TeJla OT MACCHl Tejla U ACHCTBYIOLICH HA HETO
CHJIBL

Habmronenne paBeHCTBa CUIT TPYU B3aMMOACHCTBUM TEIL.

H3MeHeHne Beca Tenla NP YCKOPEHHOM JIBUYKEHHH.

[lepenaua uMIysibca Mpv B3auMOJCHCTBUY TETT.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.
HabGnronenne peakTHBHOTO JIBUKECHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTUM TPH CBOOOTHOM MAICHHH.
CoxpaHeHHE MEXaHUYECKON SHEPIUM MPU ABH>KCHUM TENIA MO IEHCTBUEM
PY>KUHBIL.

Jlabopamopnuvie pabomut u onvimel.

1.

KoHcTpynpoBanue Tpakta [Uisi pa3roHa M JAJbHEHIIEr0 PABHOMEPHOIO
JBW>KCHUS LIAPUKA WK TEIECHKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIBXKEHUS Opycka WM JBUKEHUS
IIaprKa 110 HAKIIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOPEHUsl Tella NMPH PABHOYCKOPEHHOM JBWKCHHH 10
HaKJIOHHOM IJTIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHW INMPH PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HAYAJTbHON CKOPOCTH.

[TpoBepka THWIMOTE3BL: €CIM MPUA PABHOYCKOPEHHOM JIBHXKEHUH 0O€3
HAYaJbHOW CKOPOCTM MYTH OTHOCSTCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE NPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWS OT  CHJIBI
HOPMAJIBHOTO JABJICHUSI.

Onpenenenne K03PPUUUEHTA TPEHUS CKOIBKCHHUSI.

Onpenenenue KECTKOCTH NPYKUHBL.

Onpenenenne paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHMKEHUM TENa
N0 TOPU30HTATLHOM MOBEPXHOCTH.
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10. OnpeneneHue padoTel  CWIBI  YIOPYrOCTH MpPU  MOABEME TIpy3a ¢
MCIOJb30BAHUEM HETIOBUKHOTO M MOJABUKHOTO OJIOKOB.

11. MI3y4eHune 3aK0Ha COXPAHEHUSI SHEPTHUM.

Paznen 9. Mexann4yeckue KoJie0aHusi U BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHO,
YacToTa, aMITUTY1a. MareMaTnyeckuii U NPy XKUHHbIA MasTHUKH. [IpeBpamenue
SHEPrUM MPU KOJICOATETEHOM JIBHYKEHUH.

3aryxatomue  koneOanus.  BoiHyxaeHHbie — kojeOaHus.  Pe3oHaHC.
Mexannueckue BOJHBL. CBOMCTBA MEXAaHMUYECKMX BOJH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI W CKOPOCTH €€ PACHpPOCTPAHCHUS.
MexaHU4YeCKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa W BbicOoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenuwe konicOaHWii Tem Mmoa ACHCTBUEM CHIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KHAHE.
HaGnronenne BeIHYKICHHBIX KOJICOAHUI U PE30HAHCA.
PacnpocTpanenre npoAaoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJECTH).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
. AKyCTHYECKMIA PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue 4YacTOoThl W MEpUojJa KojeOaHWH MaTeMaTU4ecKOro
MasITHUKA.

2. OnpeneneHue 4acToOTHl M MEPUOIA KOJICOaHW MPY>KUHHOTO MASTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEPUOJA KOJICOaHMI MOABEIIEHHOTO K HATH

rpy3a OT AJTUHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH TIEPUOAA KOJIEOAHUI MPY>KUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOJIeOaHUil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBHCHMOCTh  NEpUoAa  KoneOaHwmid
NPYKMHHOTO MAsATHUKA OT MACChI FPy3a U KECTKOCTH MPY>KUHBI.

7. H3MepeHue yCKOpeHHs CBOOOTHOTO MACHMSI.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHATHOE  TOJIE.  ONEKTPOMArHuTHBIE  BOJHBL.  CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. [llkama >meKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

o v oA W
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DNEKTpOMArHuTHas npupona ceera. CKOpoCTh cBeTa. BOMHOBBIE CBOWMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie pabomul u onvimel.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIUBK) MOOWIBHOTO

TenedoHa.

Paznen 11. CBeToBbIe SIBJICHHSL.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  [IpsamosmHeitHOe
pacnpocTpaneHue cera. 3arMeHus ComHua u Jlynsl. Orpakenue ceera. [Lmockoe
3€pKaJo. 3aKOH OTPAKECHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpeNOMJICHUs cBera. [IoJIHOE BHYTpEHHEE
OTPOXEHUE CBeTa. KCNONB30BAaHME TMOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JmH3e. OnTuueckas cuctema (oToarmapara,
MHUKDPOCKOIIA M Teyeckona. ly1a3 Kak onTuyeckas cuctema. biM30pyKoCTh
JANBHO30PKOCTb.

Paznoxxenune Oemoro cBera B chnektp. Omnbitel HetoToHa. CrioskeHue
CIEKTPAIBHBIX LBETOB. J(MUciepcHs CBETA.

Hemoncmpauuu.

[TpsMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tonmy4yeHne n300paKeHMIA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.

IIpenomienue ceera.

OnTUYeCKuii CBETOBOJI.

Xon ydeid B coOMparonieit TmH3e.

X0 y4ei B pacCeUBarOLIE JIMH3E.

[Tonmy4eHne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIA.

10. Moaens riiasa.

11. Paznosxkenue 6enoro cBera B CHEKTP.

12. [TonyueHue 0enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX IBETOB.

Jlabopamopnuvie pabomut u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAKEHMS CBETOBOIO Jyda OT yIJia
MaJCHUS.

2. M3ydeHune XapakTepuCTUK M300PKEHUS TPEIMETA B TUNTIOCKOM 3€pKAaJIE.

3. HccmenoBanue 3aBUCMMOCTH yIiia MPETOMIIEHMS CBETOBOIO Jiyya OT yIJia
MAJCHUS HA TPAHULIE «BO3MYX—CTEKIION.

O O N oA W

14



4. TlonydeHnne n300pakeHU ¢ MOMOIIBI COOUPAIOIEH JIMH3HI.
Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI cOOMparouieii
JIMH3BI.

6. OMNBITHI 1O PA3JIOKEHUAIO OEJIOr0 CBETA B CIIEKTP.

7. OneIThl O BOCHPUSTHIO LBETA MPEAMETOB MPH WX HAONIOACHHH YEpe3
LBETOBBIC (PUIIBTPHI.

Paszpnen 12. KBaHTOBBIC SIBJICHUS.

OnsiTel Pe3epdopaa u mimanerapHas moaenb aroma. Mogaens aroma bopa.
Hcnyckanue u mornomeHue ceeta aroMoM. KBaHTel. JIMHEHYaThIE CIEKTPBHI.

PannoaktuBHocTh. Anb(a-, 6eTa- U raMMma-uznydeHusi. CTPOCHUE aTOMHOTO
aapa. HyxkiioHHas wmoxaens aroMHOro suapa. Msorombel.  PaagnoakTuBHBIE
npeBpauicHus. [leproa monypacmnaga aTOMHBIX SAEP.

SnepHble peakiyu. 3aKOHbI COXPAHEHHs 3apsAJ0BOIO M MAacCOBOTO YHCET.
OHeprust CBs3M aTOMHBIX sanaep. CBsi3b Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku sueprum ConHIA U 3BE3 .

Snepnas sHepreTuka. JIeHCTBUS PAIMOAKTUBHBIX W3JIyYCHWH HA >KUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpel U3MYUYEHUS U MOTTIOIIEHUSI.

2. CHeKTpsl pa3jMyYHbIX Ta30B.

3. Cnekrtp BOAOpoOIA.

4. HaOnroneHue TpekoB B kamepe BumibcoHna.

5. Pabora cuéTunka MOHM3UPYIOMIMX U3TYUEHUIA.

6. Perucrpanust u3nydeHus NPpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie pabomut u onvimol.

1. HaGnroneHue CrIOMHBIX U TUHEHYATHIX CIIEKTPOB U3TYUYECHHSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPrUM YaCTULBI 10 TOPMO3HOMY

nyTH (o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJTb.

[ToBTOPHUTETEHO--0000IIAOIIMA MOYJIb TPEAHA3HAYEH /TSI CUCTEMAaTU3alun
U 000OmICHHWST  MPEAMETHOTO  COACPXaHWUs WM ONbITa  JACATEIBHOCTH,
NPUOOPETEHHOTO NMPH U3YUYECHHUH BCETO Kypca (PU3UKH, a TAKXKe U MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMEHy MO (u3uke g 00yYarommxcs,
BbIOPABLINX 3TOT YUEOHBII MPEAMET.

[Tpn M3yYeHUU AAHHOTO MOIYJIS PEATM3YIOTCS U CUCTEMATU3UPYOTCS BUBI
JESATEILHOCTHA, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS JOCTUKCHHUE MPEAMETHBIX U
METANPEAMETHBIX ~ IUIAHUPYEMBIX  PE3yJbTaTOB  00yueHus, (opMuUpyercs
€CTECTBEHHOHAYYHasi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB MCCIECI0BAHUS
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SBJICHUH TPUPOAbI U TEXHHUKH, OBJIAJICHUE YMEHUSMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPUMEHsSI TOJYYECHHBIC 3HAHWS, pEIaTh 33a4d, B TOM YHUCIIE
KQUECTBEHHBIE U SKCIICPUMEHTAJIBHBIC.
[TpMHIMNHAATBHO ACSITENBPHOCTHBIA XapakTeEP AAHHOTO Pa3lesia pPeaanu3yercs
3@ CYET TOro, 4Yro OOYYAKIIMECS BBITOJHAKOT 33JaHUsl, B KOTOPBIX WM
peIaracTcs:
HA OCHOBE IOJYYCHHBIX 3HAHWWA paClO3HABaTh M HAYYHO OOBICHATH
(u3nYECKUE SBICHHS B OKPY KAIOLIEH MPUPOAC U TOBCETHEBHOM JKU3HH,
UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3HUUECKUX SBJICHUI, B TOM
YHCJIE /I TPOBEPKH TUIOTE3 U MOy YECHUS TEOPETUYECKUX BBIBOJIOB,;
OOBSICHSTH HAYYHBIC OCHOBBI HAuMOOJIEE€ BAXKHBIX JOCTHXKEHWH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTUUECKOIO UCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHHS BCEX M3BECTHBIX BUIOB
SHEPrUU.
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INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

H3yuenne (Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIECHO

Ha JOCTWKCHHE JINYHOCTHBIX, METANPEAMETHBIX U TPEAMETHBIX 00Pa30BaTENbHBIX

PE3YBTATOB.

B pesynbrare udyueHus (pU3NKUA Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa3oBaHUs

y oOyyvaronierocs OyayT cpOpMUPOBaHBI CICAYIOUINE JTUYHOCTHBIE PE3YJIbTaThl B

YaCTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

e — IPOSIBJICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKON
(u3nUECKO HAayKH,

e — LIEHHOCTHOE OTHOLIEHUE K TOCTHXKEHUSAM POCCUMCKUX YUEHBIX--(DU3HKOB,

e 2) rpakAaHCKOrO M 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

e — TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B OOCYICHHHA OOLIECTBEHHO 3HAYMMBIX
U OTUYECKMX MpoOJEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHCHHEM
JOOCTHKCHHUNA (PU3UKH;

e — OCO3HAHME BAKHOCTU MOPAIBHO--3TUUYECKUX MPUHIMIIOB B ACATEIILHOCTH
YU€HOTO;

e 3)3CTEeTHYECKOTr0 BOCIMTAHUS:

e — BOCHPHUATHE ICTETUUYCCKUX KAUECTB (PM3MUYECKON HayKu: €€ rapMOHWYHOIO
NOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e — OCO3HAHME ILEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTA
[IO3HAHKUST MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEHUINEH COCTABIIAIOIICH
KYJIBTYDBI,

e — Pa3BUTHE HAYYHOH JOOO3HATENBHOCTH, MHTEPECA K HMCCICI0BATEIbCKON
JESATENbHOCTH,

e 5) <¢opmupoBaHus  KyJbTYPbl 3A0POBbSI H  3MOLHOHAJBLHOIO
Os1aromnoJry4ust:

e — OCO3HAHHME LIEHHOCTH O€30MacHoro ooOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTH NPAaBWJ OE€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTaAX, C JIEKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAITHUX YCITOBUSX,

e — C(pOPMUPOBAHHOCTh HaBbIKA PEQICKCUH, MPU3HAHHUE CBOErO IMpaBa Ha
OLMOKY M TAKOTO K€ IpaBa y APYroro 4ejaoBeKa,;

e 6) TPYAOBOIO BOCIIUTAHHSA:

e — QAKTMBHOE Yy4YaCTHUE B PEIICHWM MPAKTUYECKMX 3a1a4 (B paMKax CEMBH,

oOpa3oBaTeNbHON  OpraHu3alliu, TOpoAa, Kpas) TEXHOJOTMUYECKOW u
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COLIMAJIbHONW HANPABJICHHOCTH, TPEOYIOIIMX B TOM YHCIE M (PUINYECCKHUX
3HAHUM,

e — MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO TPO(ECCHil, CBI3aHHBIX C (PU3UKOIA;

e 7)3KOJOTHYECKOT0 BOCIIMTAHMS:

e — OpHUCHTALMS HA MPUMEHEHHE (PU3MUECKUX 3HAHWWA JJIi PEUICHMs 3a1a4 B
00NacTH OKPY>KAKOILIEH Cpenbl, TUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MOCIICACTBUI ISl OKPY>KArOLIEH CPEIbL,

e — OCO3HaHHWE TIO0AITBHOIO XapaKTepa SKOJIOTMYECKHX MPOOJIEM M MyTel uX
peLIeHus;

o 8) aganTanmum K W3MEHSIOMIMMCS YCJOBHSIM COLUAJIbHON M NMPHPOIHONM
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCWHCTBAM MPH BBIMOJHCHUM WCCICAOBAHUNA W
OPOEKTOB (PU3MUECKONH HAMPABJICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM
APYTHX;

e — TOBBILIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH YEPE3 MNPAKTHYECKYIO
JESTENBHOCTB;

e — NOTPEOHOCTH B (POPMHUPOBAHUK HOBBIX 3HAHUH, B TOM 4YHCIE (OPMYJIMPOBATH
UJCH, TOHSITHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SIBJICHUSX,

e — OCO3HAHME ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 001aCTH
(u3nKH;

e — TUIAHWPOBAHME CBOCTO PA3BUTHS B NPHOOPETEHUM HOBBIX (PU3NUYECCKHUX
3HAHUM,

e — CTPEMJICHME AHATTU3UPOBATH U BBISIBJISITH B3AUMOCBSI3M PUPOIbL, OOLIECTBA U
SKOHOMHKH, B TOM YMCJIE ¢ UCMIOJIB30BAHUEM (PU3NUYECKUX 3HAHMUIA,

e — OIEHKA CBOMX [JICUCTBHA C Y4YE€TOM BIMSHHUS HA OKPYIKAIOIIYIO CpELNy,
BO3MOKHBIX [JIOOATBHBIX MOCEICTBUM.

METAIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromierocss OyayT cpopMUpOBaHEI MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUAIOIIME MO3HABATEIBHBIE YHUBEPCANBHBIC YUCOHbIC NEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCATbHBIC YUCOHBIC ACHCTBHUSI.

Io3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3oBbie Jjoruueckue aelicTBUA:

18



BBISIBJISITh W XaPAaKTEPU30BaTh CYIICCTBCHHBIE NPHU3HAKM OOBEKTOB
(SIBJICHHAN ),

YCTAHABIIMBATh CYLICCTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS AJIsI
0000LICHHS U CPABHEHMS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHSI B PACCMATPUBACMBIX (PaKTax,
JAHHBIX U HAOMIOICHUSX, OTHOCAIIMXCS K (PU3HUECKUM SIBIICHUSM,
BBISIBJIATH MPUYMHHO--CJICACTBEHHBIE CBSI3U MPU M3YUYEHUM (PU3HUECKUX
SBJIEHUH W MPOLIECCOB, IENaTh BHIBOABI C MCIIOJIB30BAHUEM JI€TYKTUBHBIX
U UHAYKTUBHBIX YMO3AKIIOUEHUH, BHIABUIATh TUIIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJIMYMH;

CaMOCTOSITENILHO BbIOMparh Crnocod pemieHus Yy4eOHOH —(pu3nueckoi
3a1a4M (CPAaBHEHUE HECKOJIBKMX BAPHAHTOB PEIICHUs, BBIOOP Haubosee
NOIXOJAIECTO ¢ YUETOM CAMOCTOSATENBHO BbIICTICHHBIX KPUTEPHER).

ba3oBblie ncciien0BaTe/IbCKUeE AeiiCTBHUSA:

UCTMOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHMSI,
IPOBOAMTH MO CAMOCTOSTENBHO COCTABJIEHHOMY IIJIaHY ONBIT, HECIOKHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOOMBIIOE WCCACAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XOJI€ UCCJICIOBAHMS MJTU SKCTIEPUMEHTA,

CaMOCTOATEILHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOJBI IO Pe3yJibTaTaM
OPOBEAEHHOTO HAOIIFOICHUS, ONBITA, UCCIICOBAHHS,

OPOTHO3UPOBATh BO3MOXKHOE  JAajibHEiIee pa3BUTHE  (DUBMUYECKUX
POLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTUH B HOBBIX
YCJAOBUSAX M KOHTEKCTaX.

Pabora ¢ naopmanueii:

OPUMEHATH Pa3JIMYHbIE METOABI, MHCTPYMEHTBI M 3alPOCHI MTPU MMOUCKE U
orOope MH(pOpPMAaUWU WIA JAaHHBIX C YYETOM MPEMIOKECHHON yueOHOH
(hu3MYECKOii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABICHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMAIBHYK) (OpPMY MPEACTABICHUS
uHpOpMalMl W WIUIIOCTPUPOBATh PEIIACMBIE 33Ja4M  HECTIOKHBIMHU
CXEMaMU, IuarpaMMamMu, HHOH rpauKoil B nX KOMOWHALIUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

B XO0JI¢ OOCYXXACHHs Yy4eOHOro Marepuaiia, pe3yJsibTaToB JabOpaTOPHBIX
padoT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBI U
BBICKA3bIBATh WJICH, HAIEJICHHBIE HA PELICHUE 3aJaud U MOJJCPKAHUE
OnaroKenaTeaILHOCTH OOIICHUS,
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CONOCTABJIATH CBOM CYXXIACHUS C CYKACHUAMH JPYITMX VYaCTHUKOB
auanora, oOHapy>KMBaTh pa3juuue U CXOACTBO MO3HILININ;

BBIPAYKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATH PE3YJIBTATHI BBIMOIHEHHOTO (PU3MYECKOTO OMbITa
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

[IOHUMAaTh W HUCIOJB30BATh  NpPEUMYyLIECTBA  KOMAHAHON W
WHAMBUAYAIbHOM paboThl MpPU PEIICHUM KOHKPETHOW (PU3NYECKON
npoOJIEMBI,

[IPUHUMATE LIEJIM COBMECTHOM NEATENIBHOCTH, OPraHU30BbIBATh AEHCTBUSA
no €€ JOCTIKCHHUIO: paclpedciiaTh POJH, OOCYKIaTh MPOLECCH W
PE3YJITaThl COBMECTHOM pabOThI, 0000IAaTh MHEHU S HECKOJILKUX JTFOJICH;
BBITIOJIHATH CBOKO 4acTh PAbOTHI, JOCTHATask KAYECTBEHHOTO PE3YJIbTaTa 1o
CBOEMY HAIIPABJIICHUIO W KOOPIMHHUPYS CBOW JEUCTBUA C JAPYTUMU
YJIeHaMU KOMaHIBL,

OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOWIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMY B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS

Camoopranusanusi:

BBISIBJISITH TPOOJIEMBI B JKA3HEHHBIX M YUYECOHBIX CHTYALHMSIX, TPEOYIOLIMX
JUTS peeHust QU3NYECKUX 3HAHWIA,

OPUEHTHPOBATECA B  PA3IUYHBIX [OAXOJAX NPHHATHA  PELICHUI
(MHIMBUAYATbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
Ipymmnoii);

CaMOCTOSITENTHO COCTABJIATh AJITOPUTM PEIIEHUS (PU3MUECKON 3a1aukl WK
IUTaHA WCCJICJOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTHPOBATH IPEIaracMbI€ BAPUAHTHI PEILICHUN;
Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLUOHAJILHBII HHTEJJICKT:

JaBaTh AIEKBATHYIO OLICHKY CUTYAllMU U MPEUIaraTh MJiaH ¢€ N3MCHECHNUS,
OOBSCHATh NPHUYMHBI  JOCTWIKEHHMS  (HEOOCTHMIKEHMS)  PE3yJIbTaTOB
JESATENLHOCTH, 1ABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTHBBI B JACATEILHOCTh (B TOM YHMCIIEC B XOJ BBITOJHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WM NOPOEKTa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYaUWH, YCTAHOBIEHHBIX OLIMOOK,
BO3HHUKIINX TPYIAHOCTEN,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LUEIH U YCIOBHSIM,
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CTaBUTh C€O0sl HA MECTO IPYIrOro 4YeJIOBEKA B XOAC CIOPA WM JAUCKYCCUU
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
NPU3HABATh CBOE MPABO HA OWIMOKY MPU PELICHAN (PU3NYECKUX 33124 WIH
B YTBEPXKICHUSAX HA HAYYHBIE TEMbI M TAKOE K€ MTPABO APYroTo.

HPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHus B 7 kj1acce MpeIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAKOITUXCS YMEHUIA:

UCMOJb30BaTh  TMOHATHS.  (PU3MUYECKHE W XMUMHYECKHE  SIBJICHMS,
HAOMOICHUE, DKCIEPUMEHT, MOJENb, TMNOTE3a, CAMHHLBI (PU3NYECCKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHele COCTOSIHMS BEIIECTBA (TBEPIOE,
JKUJAKOE, Ta3000pa3HOE), MEXAHWYECKOE JBHXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOMIAS
cwia,  aedopmaums  (ympyrasi, — IJACTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYIbI,

paznuyarh sBiicHUS (AudQy3us, TEIIOBOE ABUKEHUE YACTHI] BEIICCTRA,
PAaBHOMEPHOE  JIBWKEHWE, HEPABHOMEPHOE  ABWKCHHE, WHEPLHS,
B3aMMOJCHCTBHE TEJ, PABHOBECUE TBEPABIX TEH C 3aKPEMJIEHHOH OCBIO
BpalllCHUs, Tepeaavya AaBJICHHUS TBEPABIMU TENAMH, S>KUAKOCTSIMH W
razamy, arMocepHOe€ [JABICHHWE, IUIABAHWUE TeEJ, MPEBPAILCHUS
MEXAHUYECKOM SHEPrUM) MO OMHMCAHWIO MX XaPAKTEPHBIX CBOHCTB M Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBIICHUE,
pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKHX  SBICHUI B
OKPY’>KalIIEM MHUPE, B TOM 4YHCIIEC (PU3MYECKHE SBJICHUS B IMPUPOJE:
OPUMEPHl ABWXKCHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOH M HEKHMBOW
OPUPOJE, ACHCTBHE CHJIBI TPEHHS B NPHPOJEC W TEXHUKE, BIIASHHE
aTMOC(epHOro TaBIEHUS Ha >KABOH OPraHW3M, MJIABAHWE PBIO, pblYard B
TEJIE YEJIOBEKA, MPU 3TOM NEPEBOANTH MPAKTHUECKYIO 3a1a4y B YUYCOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOWCTBA (PU3HAKH ) PU3NUYECCKUX SIBJICHMIA,
OTKCHIBATh U3YUYEHHBIC CBOMCTBA TN W (PU3NUYECCKUE SIBJICHUS, UCIIONIb3YS
(u3nueckne BeIMYMHBI (Macca, 00BEM, MIIOTHOCTh BEHIECTBA, BPEMS,
NyTh, CKOPOCTb, CPEIHSSL CKOPOCTh, CHJIA YIIPYTrOCTH, CHJa TSHKECTH, BEC
TENa, CWIa TPEHHs, JaBICHHE (TBEPIOTO Tena, S>KUAKOCTH, Tasa),
BBITAIKMBAIOIIAS CHJIA, MEXaHWYeCKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIBI, KO3(PQUUHMEHT TONE3HOTO JACWHCTBHAS MEXAHHM3MOB,
KAHETUYECKAas W TMOTEHIMAIbHAS SHEPrus), MPH OMHUCAHWUW TMPABUIIBHO
TPaKTOBaThb  (PU3MYECKUIL  CMBICT  MCHOJB3YEMBIX  BEIMYMH, MX
00O3HAYCHUsT M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIBL,
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CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYHO BEJIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH;
XapaKTepU30BaTh CBOMCTBA TEJ, (PU3NYECKUE SIBJICHUS W MPOLECCHI,
WCIOJIB3Ys MPaBUJIA CIIOKEHUsI CHJ (BIOJb OJHOM NpsMOi), 3akoH ['yka,
3akoH [Tackans, 3aKOH Apxumena, MPaBuiI0 paBHOBECHs peiyara (Oyoka),
«30JI0TO€ MPaBWJIO» MEXAHHWKHM, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, OPH 3TOM JIaBaTh CIIOBECHYXO (DOPMYJIMPOBKY 3aKOHA U
3aMKUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE,

OOBACHATH (PU3MYECKUE SIBICHHUS, MPOLIECCHI U CBOMCTBA TEM, B TOM YMCIIE
U B KOHTEKCTE CHTyalMii MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUUMHHO--CIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 1-2
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 1—2 M3YyYEHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUH, PU3NUECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHele 3amaud B 1-2 ACHCTBHs, HCIOJB3YS 3aKOHBI W
(OpMyJIbI, CBS3BIBAIOIINE (PU3UUYECKUE BEJIMYMHBI. HA OCHOBE aHaan3a
YCIIOBHS 337a4M 3aUCHIBATH KPATKOE YCIOBHE, MOACTABIATH (PU3MUECKHE
BEIMYMHBI B (DOPMYJIBI U MPOBOAMTH PACYETHI, HAXOAWUTH CIPABOYHBIC
JAHHBIE, HEOOXOAMMBIE JJI1 PELICHUS 33124, OUEHUBATh PEATUCTUYHOCTD
NOJTyYEHHOM (PU3NUECKON BEMYMHBI,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOI0B, B OMMCAHUN MUCCIICTOBAHMS BBIICIIATE MPOBEPIEMOE
OPEINONIO’)KeHUE  (TMMOTE3y),  pa3dyarb W HMHTEPOPETUPOBATH
NOJTyYEHHBI PE3yJIbTAaT, HAXOOUTh OWIMOKKM B XOJAC OIbITA, JENIaTh
BBIBO/JIbI 10 €T0 PE3YJIbTATaM;

OPOBOAWTH OMBITHlL MO HAOMIOACHHIO (DU3MYECKHUX SIBJICHUNA WA
(hU3HYECKNX CBOMCTB TEJT. (bopMynHpPOBaTH MTPOBEPSEMBIC
PEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYAOBAHHS,
3aMKCHIBATH XOJ OMbITA U (POPMYIMPOBATH BBIBOBL,

BBITIOJIHATE MPSMbIE HM3MEPECHUS PACCTOSHUS, BPEMEHH, MAcCChl TENA,
00béMa, CHUIBI W TEMIEPATYPbl C MCIOIb30BAHUEM AQHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBaTh MMOKa3aHWs MPUOOPOB €  YUYETOM
3aIaHHOM a0COMOTHON MOTPEIIHOCTH U3MEPEHUH;

NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BEMMYMHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX HM3MEPECHUH (3aBUCMMOCTH TYTH
PAaBHOMEPHO JIBXKYILErOCS Tela OT BPEMEHM JBHXKEHMUS TENA, CHJIbI
TPEHUS CKOJIBLKEHMS OT BECA TEJa, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TEN
Y HE3aBHCHMOCTH CHWJIbI TPEHUS OT IJIOIIAAN COMMPUKOCHOBEHUS TEIL, CUIIBI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAUTKABAKOLICH CHIIBI OT 00BEMA
NOTPYXEHHON YacTH Tella U OT MIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
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OT TUIOTHOCTH T€NA, OT MIyOWHBI, HA KOTOPYIO MOTPYIKEHO TEIO, YCIOBUI
TUTABAHMsI TEJ, YCIOBHMIA PAaBHOBECHS pblyara U OJIOKOB), y4acTBOBATh B
IUIAHAPOBAHUKA  y4€OHOrO HMCCIEAOBAaHWs, COOMparh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJOKEHHOMY IIaHy, (UKCHPOBATH
pPE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJIE
NPEUIOKEHHBIX TAONMI U T'pa(UKOB, JENaTh BBIBOJBI MO PE3yabTaTaM
WCCIICIOBAHMSI,

NPOBOJANTHh KOCBEHHBIC W3MEPEHMS (PU3MUECKMX BEIWYUH (IJIOTHOCTH
BEUICCTBA JKUAKOCTH W TBEPAOrO TENa, CUIA TPEHHS CKOJIbKCHHS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOIIAS  CHJIa, JCHCTByrOIas  Ha
NOTPYXEHHOE B KUAKOCTb TENO, KO3(PPHULUMEHT MONE3HOTO NCHCTBHUS
OPOCTBIX MEXAHWU3MOB), CIEAysS NOPEUIOKEHHOW WHCTPYKUUU. TpU
BBITIOJTHCHUHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY W
BBIYHCIIATh 3HAYCHUE UCKOMOH BEJIMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK OE30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM,

YKa3bIBaTh MPUHUUIBL ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOINAOIIUECS COCYHAbI, OapoMeETp,
pblyar, MOABUKHBIA W HEMOABUKHBINA OJIOK, HAKJIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHUMUNBI  JCHCTBUAS M3YyYEHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOWCTB C OMOPOH HA WX omucaHuss (B TOM YHCIE:
NOJUIMITHAKK, YCTPOWCTBO BOAONPOBOAA, TUIAPABIMYECKUI mpecc,
MaHOMETP, BEICOTOMEP, NOPIUIHEBOM HACOC, APEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBax (pM3WYECKUX SIBJICHUN W HEOOXOAUMBIEC (PU3MYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH,

OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  OPHUMEPAX)
MPAKTUYECKOTO HMCIOJb30BAHUSA (PU3MYECKMX 3HAHWWA B TOBCEAHEBHOM
JKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPU 00palieHuH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHs 3J0POBbS W COOMHOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaOIIEH Cpeae;

OCYIIECTBIATE OTOOpP HKCTOYHMKOB WH(popmaumu B HHTepHeTe B
COOTBETCTBUM C 33JAHHBIM TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEHOIIMXCS
3HAHUA M TYTEM CPAaBHCHUS PA3JIMYHBIX HWCTOYHUKOB  BBIJEISTH
uH(pOPMALMIO, KOTOpas SBISETCS MPOTHBOPEYHMBONH WM MOXKET OBITH
HEIOCTOBEPHOM,

MCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOrO0  COACPXaHMs, CIPABOYHBIC MaTCpHAIbI,
pecypebl ceth MIHTEpHET, BNaAeTh MPpUEMaMK KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHQPOPMAIIUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIE COOOLIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaluu (PU3HUECKOTO COACP)KAHUS, B TOM
quciae MyOJUYHO Aenarh KpaTKWe COOOIIEHMs O Pe3ybTaTax IMPOEKTOB
WIA Y4YeOHBIX HMCCIEAOBAHWH, TPH 3TOM TPaMOTHO HMCHOJIb30BATh
W3YYCHHBI TOHATHHHBIA anmapar Kypca (M3WMKH, COMPOBOKIATH
BBICTYIUICHUE MPE3CHTALAEN,

OPU BBINOJHEHUM YYEOHBIX MPOEKTOB WM MCCICAOBAHWMA pacnpeaciisTh
OOsI3aHHOCTH B TPYNIE B COOTBETCTBHM C IMOCTABJICHHBIMM 33Ja4aMH,
CIICIUTHh 3a BBIIMOJHEHAEM IUTAHA [JCWCTBUM, AaIEKBAaTHO OLCHUBATH
COOCTBEHHBIA  BKJQX B  JESATENIbHOCTh  T'PYMIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJICHCTBUAE, YUNTHIBAs MHEHHUE OKPY KAFOIINX.

K xoniy oOyueHus B 8 kyacce npeIMETHBIEC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

MCIOJIb30BaTh MOHATHS. Macca U Pa3MeEPBl MOJIEKYJI, TEIJIOBOC JBUKCHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTALIMYECKHUE U
amMop(HbBIC TENa, HACBHIICHHBIA M HEHACBHIIMICHHBIA Map, BIAKHOCTh
BO3[yXa, TEMIEPaTypa, BHYTPEHHSS SHEPrusi, TEMJIOBOM JBHUIaTelb,
AJIEMEHTAPHBIN SJIEKTPUYCCKHUNA 3apsi, HIEKTPUUYECKOE TOJIE, MPOBOJHUKA
W IABJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHATHOE TOJIE;
pa3nuyaTh SBICHUS (TETUIOBOE PACIIMPEHUE M CXKATHE, TEIUIONEpenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHWEC, KANWIISPHBIE SIBJICHUS, HCIIAPEHUE,
KOHJICHCALMs, TJIABICHHAE, KpUCTAIM3auus (OTBEPAECBAHUE), KHUIICHHE,
TEmIonepeaa4ya (TEMIOMPOBOIHOCTb, KOHBEKIIHS, U3TTYUYEHUE ),
ANIEKTPU3ALMS TEJl, B3AUMOJCHCTBUE 3apAI0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBHE MArHUTOB, JIEWCTBHE
MArHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS )
N0 ONUCAHWID WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3MUYECKHUX  SIBICHUA B
OKPY>KalIIEM MHUPE, B TOM 4YHUCIIEC (PU3MYECKHE SIBJICHUS B TMPUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KANWUIPHBIE SIBIIEHUS B MPHPOJAE,
KpUCTAUIBL B Tpupoje, wm3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMAHA, UHES, CHETA, STIEKTPUYECKUAE
ABJICHUSL B aTrMoc(epe, SIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOIFOCOB, POJIb MAarHUTHOIO TOJS JAJsl SKA3HH Ha
3emJie, MOMIPHOE CHSIHKE, MPU 3TOM NEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPH3HAKK) (PU3NYECKUX
SIBJICHUM
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OIUCHIBATh U3YYEHHBIC CBOMCTBA TE€N U (PU3NUYCCKUE SIBICHUS, UCTIOIB3YS
(U3nYEeCKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPTHS, KOJTUYECTBO
TEIJIOTHI, YJEIbHAsg TEIIOEMKOCTh BELIECTBA, YACHIbHAS TEIUIOTA
TUTABJICHUS, YJENbHAs TEIJIoTa MapooOpa30oBaHusi, YAENbHAs TEMIOTa
CrOpaHusl TOIJIMBA, KOA(D(PHULUMEHT MONE3HOr0 JCHCTBUS TEMJIOBOM
MAIUWHBI, OTHOCUTENIBHAS BJIQKHOCTHh BO3AYXa, JJIEKTPUUYECKUHA 3apsf,
CWJIA TOKA, JJIEKTPUYECKOE HANPSHKEHUE, COMPOTHBIICHWE NPOBOJIHMKA,
YIEABbHOEC  COMPOTHBIICHWE  BEHIECTBA, padoTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), NPHA  ONUCAHWM TMPABHJIBHO  TPAKTOBATh
(U3NYECKUI CMBICTT MCHOJIB3YEMBIX BEIUYMH, 0003HAYEHUS W €OWMHHIIBI
(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(U3NYECKYI0 BEIMYHMHY C JPYTMMH BEIMYAHAMH, CTPOUTH TpaPHUKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTMYHH,

XapaKTepU30BaTh CBOHCTBA TEJ, (PU3NUYECKUE SIBJICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIC TOJIOKEHHUS MOJEKYJISIPHO--KUHETUYECKONH TEOPUU
CTPOCHHSI BEILIECTBA, MPUHLMUI CYMEPHO3UIMH TMOJICH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaa, 3akoH OMa AJis yyacTKa LENU, 3aKOH
JUkoynsa—JleHna, 3aKOH COXpaHEHHWs DJHEPruy, IPd HTOM  JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBhIBaTh €r0 MaTeMaTHYECKOE
BBIPOKCHHE,

OOBACHATh (PM3NYECKUE TPOLECCHl M CBOMCTBA TEI, B TOM YHCIE U B
KOHTEKCTE CHTYyalMi NPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTh OOBICHEHUE U3 1—2 TOTMYECKUX
IaroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHWIA,
(PU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pewmars pacuéTHele 3aJayd B 2-3 JCHCTBUSA, HCIOIB3YS 3aKOHBI M
(OpMyJIBI, CBS3BIBAIOIINE (PU3NYECKUE BEJIIMYMHBI. HAa OCHOBE aHajn3a
VCIIOBHS 3a/1a4M 3aNUChIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK
JAHHBIX JUISl PEUICHHWsS 3aJa4yd, BBIOMPATH 3aKOHBI W (QOPMYJIBL,
HEOOXOOUMBIE A1 €€ PpEUICHUs, NTPOBOAMTH PAacyéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECKOM BETUYMHBI C U3BECTHBIMU JTAHHBIMH,
pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH MOMOILA
(U3NYECKUX METOMIOB, KCIOJIb3Ys OMHCAHWE WCCIICIOBAHMS, BBIACATH
MIPOBEPSAEMOE  TPEANOIOKEHUE, OLECHUBATh IPABWIBHOCTh MOPAIKA
ITPOBENCHUS UCCIIEIOBAHMS, JAENIaTh BBIBOBI,

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHUX SIBJICHHNA WK
(U3nYECKUX CBOMCTB TeJ (KAMUJUIAPHBIC SBJICHUS, 3aBUCUMOCTb 1aBJICHUS
BO3/JyXa OT €ro 00bEMa, TEMIIEPATYPhl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NPU M3IIYYCHHH OT I[BETA MINIyYArOMICH (MOriIoImAarouIeii)
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NOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJABI OT TEMIEPATYPHI KUJIKOCTH W
wiomanam €€ TOBEPXHOCTH, JJEKTPH3alMs Tel W B3aUMOJACHCTBHE
ANIEKTPUYECKUX  3apAJ0B, B3aMMOJCHCTBHE MOCTOSHHBIX MArHUTOB,
BU3YAIM3ALMsl MArHUTHBIX TIOJE€H TOCTOSHHBIX MArHWTOB, JCHCTBUS
MArHMTHOTO MOJS HA MPOBOAHMK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa):  (hOPMYJIMPOBATH
POBEPSAEMBIC MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, OMMCHIBATh X0/ OMbITa U (POPMYJIMPOBATH BHIBOJBI,
BBITIOJIHATE ~ MPSAMBIE  WM3MEPEHUS  TEMIICPATYPbl,  OTHOCHTEIBHOM
BIQKHOCTH BO3/yXa, CHJBl TOKA, HANPSHKCHUS C  HKCIOJIB30BAHUEM
AQHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PM3MYECKHUX BEJIIMYMH, CPABHUBATH
PE3YJIBTAThl U3MEPEHUI € YUETOM 33JaHHOUN a0COMOTHOM MOrPEIIHOCTH;
NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3HUECKON BEIMYMHBI OT
APYroii ¢ HCIOJB30BAHMEM TMPSAMBIX  W3MEPEHHW  (3aBUCUMOCTH
COMPOTHUBIICHUS TMPOBOJHWUKA OT €ro JUIMHBI, TJIOW@AAH MNOMEPEYHOTO
CEUCHUS U YACIBbHOTO COMPOTUBIIEHUS BEIECTBA TPOBOJIHMKA, CHIIBI TOKA,
UAYUIET0 4Yepe3 NPOBOAHMK, OT HANPsKEHUS HA  MPOBOJHUKE,
WCCIICIOBAHUE  MOCJIEIOBATEIBHOTO W MApaJUIETBHOTO  COSAMHCHUMN
NPOBOJAHMKOB). TUIAHMPOBATh WCCIIECIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJOKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TMOJMYYCHHOH 3aBUCMMOCTM B BHJE TaONHMIl W TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATAM UCCIICIOBAHMS,

NPOBOJANTHh KOCBEHHBIC W3MEPEHMsS (PU3NYECKUX BEIWMYMH (yACTbHAs
TEIUIOEMKOCTh  BELIECTBA, COMPOTUBIECHWE TNPOBOJHMKA, padoTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA). IJIAHUPOBATh W3MEPEHHS, COOMPATh
AKCMIEPUMEHTANIBHYIO YCTAHOBKY, CIEAys MPEUIOKEHHON MHCTPYKUWH, U
BBIYHCIISATh 3HAYCHUE BEIMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK O€30MACHOCTH NpU padoTe ¢ TabopaTOpHBIM
000PyAOBaHUEM;

XapaKkTepU30BaTh MPUHUMUNBI JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOH Ha WX omnucaHuss (B TOM YHCIE:
CUCTEMA OTOIUICHUSI IOMOB, TMTPOMETP, MapoBas TypOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUYMK BJICKTPUUYECKON SHEPIHM, SJIEKTPOOCBETUTEIBHBIC
npUOOPbI, HArPEBATEIBHBIE JIIEKTPONPUOOPHI (TPUMEPHI), SNEKTPHUECKUAEC
NPEIOXPAHUTENH, JIEKTPOMArHHT, HJICKTPOJABHUIaTENb MOCTOSIHHOTO TOKA),
WCIOJIb3Ysl 3HAHMS O CBOWCTBAX (DPM3MYECKHUX SIBICHUH W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

pacro3HaBaTh NPOCTBIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (SKHIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CTOPaHUsl, JJIEKTPOCKOI, PEOCTAT), COCTABJISTH CXEMBbI SJIEKTPUUYECCKHUX
LENeil ¢ MOCAEAOBATENBHBIM 1 MAPAIJICIBHBIM COCIMHEHUEM 3JIEMEHTOB,
paznnyasi yCIOBHBIE 0003HAUCHUS JIIEMEHTOB 3JIEKTPUYECKUX LICTICH;
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  NPHUMEPAX)
MPAKTUYECKOTO MCIOJb30BAHUSA (PU3MYECKUX 3HAHWNA B IMOBCEIHEBHOM
YKU3HU 1J1 oOecrieueHns: O€30MacHOCTH MPU OOpAIEHUH ¢ MpuOopamMu u
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaOLIEH Cpeae;

OCYIIECTBIIATE TOWUCK HMHPOpMALMK  (PUINYECKOTO  COACPKAHUS B
HWHTepHETE, HA OCHOBE HWMCKOIIMXCS 3HAHWA W NYTEM CPaBHCHUS
JOTMOJIHUTENBHBIX ~ UCTOYHUKOB — BBIACIATH  MH(POPMALMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYUBON WIIA MOKET OBITh HEJTOCTOBEPHOM;
WCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIOMYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXaHMs, CIPABOYHBIE MAaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BIaaceTh MpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCBMEHHBIE W KPATKUE YCTHBIE COOOLICHWS,
0000mas wuHMOPMAIIMI0O W3 HECKOJBKAX HCTOYHUKOB (DU3MYECKOTO
COJEP)KaHUsl, B TOM uucie MNyOIMYHO MNPEACTABIATh PE3YJIbTATHI
NPOEKTHOM WM MCCIEN0BATENBCKON ACATEIBHOCTH, MPHU 3TOM I'PAMOTHO
UCMOJb30BaTh M3YYCHHBIM MOHATUIHBIA annapar Kypca (U3WKH,
COIMPOBOXAATH BBICTYIUICHAE MTPE3CHTALUEH;

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W MCCICIOBAHHUNA (PU3MUECKHAX
NPOLECCOB paclpeaeiarh OOS3aHHOCTH B TPYMNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33[Ja4aMH, CJICIUTh 34 BBIMOJIHCHUEM TUIAHA JCHCTBUMA 1
KOPPEKTUPOBAaTh €ro, aJCcKBAaTHO OLCHUBAThb COOCTBEHHBIM BKIaa B
JESATELHOCTh TPYIIIbI, BEICTPAMBATE KOMMYHUKATHBHOE B3AUMOCHCTBHE,
IPOSIBIISSt TOTOBHOCTD pa3pemiaTh KOH(PIUKTHI.

K xoniy oOyueHus B 9 kjacce npeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

UCIOJb30BaTh MOHATHS: CHCTEMA OTCUYéTa, MAarephalibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKCHHUS, Achopmarius
(yopyras, NJIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTBh M IMEPETPY3KH, LEHTP THKECTH, A0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHMYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPA3BYK, SJIECKTPOMArHUTHBIC BOJIHBI,
HIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
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CHEKTPBI UCITYCKAHUS W MOTJIOICHUS, alibda-, OeTa- U raMma-u3inydcHHus,
W30TOIIbI, IAEPHAS SHEPTETHKA,

pa3nuyaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE NBHXKEHUE, CBOOOIHOE
NaJcHUE TEN, PABHOMEPHOE JIBUKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJI, PEAKTUBHOE ABMKCHHE, KOJIEOATEIbHOE NBMKCHHE (3aTyXaroIIUE W
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3BYKQ, MPSMOJIMHEHHOE PaCHPOCTPAHECHUE, OTPAKECHHE M IMPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHUE OEIIOTO CBETA B
CHEKTP M CJIOXEHHE CHEKTPAJIBHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBCHHAs PAIMOAKTUBHOCTh, BO3HUKHOBCHUE JIMHEHYATOTO CIEKTPa
W3TYUYEHUS ) IO OMUCAHHUIO MX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PHU3MYECKHX  SBICHUI B
OKPY)KalIIEM MUPE (B TOM 4YHCIE (PU3NYECCKUE SIBJICHUS B MPUPOJE:
OPUJIUBBI U OTJIUBBI, IBHKEHUE TUIAHET COTHEUHOM CUCTEMBI, PEAKTHBHOE
JBW)KCHHE JKUBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSICCHHAE, CEHCMHUYECKHME BOJIHBI, I[yHAMHW, 3X0, LBETa TEM,
ONTUYECKUE SIBJICHHUS B MPHUPOAC, OMOJIOIMYECKOE ACHCTBHE BUIAMMOIO,
yJIBTPAPHUOIETOBOTO W PEHTTEHOBCKOIO W3JIYYCHHH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHYECKHE JY4YM, PAAMOAKTHBHOE W3ITYUYCHHE
OPUPOJIHBIX MHHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX W3JIYUYECHUH Ha
OpPraHM3M YeJIOBEKA), IPH 3TOM MEPEBOJANTHh MPAKTUYECKYHO 3a1ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPH3HAKK) (PU3NUYECKUX
SIBJICHUM

OIKCHIBaTh U3YUYEHHBIC CBOMCTBA T€N U (DPM3NUYECKUE SIBIICHHUS], UCIOJIB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSAST W MIHOBEHHAs CKOPOCTh Tejla MPHU
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIIJIOBas
CKOPOCTb, CHJAa TPCHHWS, CWJIA YOPYTOCTH, CWIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAACHHS, BEC TENA, HMMIYJIbC TEJNA, HWMITYJBC CHJIBL,
MEXaHWYeCKass padoTa M MOIIHOCTh, MOTCHUMAIbHAS JHEPrHsl TENa,
NOJHSATOrO HAJ MOBEPXHOCTHIO 3€MIIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KHHETUYECKAs JHEPrusi, MNOJHAS MEXAHMYECKas SHEPIus,
NEPHUOA M 4acTOTA KOJeOaHWil, UIMHA BOJIHBI, TPOMKOCTB 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3ATEIb MPEJIOMIICHUS CPEMBI), NP OMUCAHUA
NPABWJIBHO TPAKTOBATh (DPM3MYECKUH CMBICT HMCHOJIb3YEMBIX BEJTUYMH,
00O3HAYCHUST M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYHO BEIMYMHY C APYTMMHU BEJIMYMHAMM,
CTPOUTH IPAPHUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUAX BEIIMYMH;
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XapaKTepU30BaTh CBOMCTBA TEJ, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOTO TATOTCHHS,
OPUHLHAI CYNEPHO3ULMKM CHJI, MPUHUUN OTHOCHTEIBHOCTH [amuies,
3aKOHBl HBIOTOHA, 3aKOH COXpPaHEHHsI UMIMYJbCA, 3aKOHBI OTPAKCHUS U
NPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3aPSA0BOI0 U MAaCCOBOTO YMCET
OPU SAEPHBIX PEAKLMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMUCBIBATh €M0 MATEMATUYECKOE BHIPAKEHHCE,

OOBACHATh (PM3MYECKUE TPOLECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTYaLNi MPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIISATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBIACHEHHWE H3 2-3
JIOTMYECKUX IIAroB ¢ OMOPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pemare pacyéTHble 3anaud  (OMMparouIMecss Ha CcuUcTeMy u3 2-3
YPaBHEHUI ), HCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (PU3MUYECKHE
BCIIMYMHBI. HA OCHOBE aHAIM3a YCIOBUS 3aJa4d 3alUChIBATH KPaTKoe
YCIIOBHUE, BBISIBIISATH HEJOCTAOIIME WM W30BITOYHBIC TAHHBIC, BHIOUPATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJISl PELICHMS, MPOBOJUTh PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTb TOJYYEHHOTO 3HAUCHUs  (PU3NUECKOH
BEJINYMHBI;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOJIOB, WCIOJIb3YsS OMHCAHWE WCCIICIOBAHMS, BBIACATH
IPOBEPSAEMOE  TPEIANONIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSAJIKA
OPOBCIACHUS  MCCICAOBAHWS, JEJIaTb  BBIBOJABI, HMHTEPOPETUPOBATH
pe3yabTaThl HAOMIOIEHUH W OMBITOB,;

OPOBOAWTH OMBITHlL MO HAOMIOACHHIO (DU3MYECKHUX SIBJICHUNA WA
(U3NYECKUX CBOMCTB TeN (M3y4YeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHa
COXPAHEHUSl DHEPTUM, 3aBUCHMMOCTb TEPHOAA KOJeOaHWH NPYKMHHOIO
MasITHUKA OT MACCHI I'py3a M KECTKOCTU MPY>KAHbI U HE3ABUCUMOCTH OT
aAMIUTUTYJIbI MAJIBIX KOJIEOaHUH, TPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
paznokeHre OENoro CBETa B CHEKTP, U3YUYCHHUE CBOMCTB M300paKEHHUS B
TUIOCKOM 3€pKaJic W CBOWCTB M300paKEHHs MpeaMeTa B coOMparomiei
JUH3E, HAOMIOAEHUE CIUIOMIHBIX W JIMHEHYAThIX CHOEKTPOB HM3IIYYCHHS ).
CaMOCTOSITENTLHO ~ cOOMparh  yCTaHOBKY M3  M30BITOYHOrOo  Habopa
0o0OpyIOBaHUs, ONUCBHIBATH XOA ONbBITA M  €r0  Pe3yJIbTaThl,
(hOpMyMpPOBaTh BHIBOIBI,

NPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPIMBIX M3MEPEHUH, ONMpeacnss
CpeoHEe 3HAYCHHE WM3MEPAEMON BenMYMHBL ((POKYCHOE pacCcTOsHUE
coOuparomieii  aMH3bI), OOOCHOBBIBATH BBIOOP cmocoda M3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);
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OPOBOJIUTh MCCICIOBAHUE 3aBUCUMOCTEH  (DU3MUECKUX BEJIUYUH C
UCMOJIb30BAHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTbH MYyTH OT BPEMEHHU
Opyd PaBHOYCKOPEHHOM JBIKEHMM O€3 HAdyajJbHON CKOPOCTH, MEpuoja
KOJIcOAHUH MaTeMaTUYeCKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjia OTPaKEHUsl CBETAa OT yIJjla MaJCHUS W YIJia NPEJIOMJICHUS OT YIJia
NaJCHUs). IUJIAHAPOBATh HCCIEAOBAHUE, CAMOCTOSITENIBHO COOUpaTh
YCTAHOBKY, (UKCHpoOBaTh pe3yjibTaThl TMOJYYEHHOW  3aBUCUMOCTHU
(U3MYECKUX BEIWYMH B BUAC TaOMUIl U TpaUKOB, JAENarh BHIBOJABI IO
pe3ysibTaTtaM UCCIIeI0BaHUS;

OPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (UIUUYECKUX BEJIMYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Te€la TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh MPY>KHUHBI, KOIPPUIUEHT
TPEHUSl CKOJBKCHHUsS, MEXaHMueckas paboTa M MOILIHOCTh, 4YacToTa WU
nepuosl KojaeOaHWi MaTreMaTHYecKoro W MPY>KMHHOTO MAasTHUKOB,
ONTUYECKAs CWJIa COOMpArOIICH JIMH3BI, PAIUOAKTHBHBIA  ()OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CIeAys MPEAI0KEHHONM MHCTPYKLIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U QHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJTaHHO MOTPELIHOCTH U3MEPEHMIA;

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKA M3YYEHHBIX (PU3MUECKUX MOJIEINEH:
MaTepualibHasi TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, JIyu, TOHKas JIMH3a, TUIAaHETapHas MOJENb aroMa, HYKJIOHHas
MOJIENTb ATOMHOTO S7Pa;

XapakTepu30BaTh MPUHLUNBI  JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOi Ha WX omucaHus (B TOM YHUCIIE:
CMHUJOMETP, NATUUKU TMOJIOKEHUs, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9XOJIOT, OYKHM, Nepuckomn, ¢oTroannapar, ONTUYECKHE CBETOBOJBI,
CMEKTPOCKON, JO3UMETP, Kamepa BujabcoHA), MCHONb3ys 3HAHUSA O
CBOMCTBAX (PU3MYECKMX SBICHHA MW  HEOOXOOuMble  (DPU3MUYECKUE
3aKOHOMEPHOCTH;

UCMOJIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKU M3YUYEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOLIECCOB
Opyd PEUICHUU Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMbl [Jis
NOCTPOCHUS U300pAKEHHI B IMJIOCKOM 3€pKaje U COOMparouIcii TMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  OPHUMEPaXx)
MPAKTUYECKOTO MCMOJIb30BaHUsl (DM3UYECKUX 3HAHWKW B MOBCETHEBHOM
YKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPU OOpAIEHUH ¢ MPUOOpaMu 1
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TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM DKOJIOTHYECKOI0 TTOBEICHUS B OKPYKAOIIEH CPELIE;

OCYIIECTBIIATE TOWUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HHTepHeTE, cCaMOCTOATENBEHO (POPMYIIHPYS TOMCKOBBIN 3aMpoC, HAXOIUTh
NYTH OMPEACIICHUST JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK HA OCHOBE
UMEROLIMXCS 3HAHUM U JOTIOJIHATENIBHBIX UCTOYHUKOB,

WCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOrO0  COACPXKaHMs, CIPABOYHBIE MaTCpHAIIbI,
pecypesl ceth MHTEpHET, BilafeTh NpUuéMaMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOpMALM W3 HECKOJBKAX HCTOYHMKOB (DPU3MUECKOTO CONCPIKAHWUSA,
nyOJIMYHO MPEACTABIATh PE3YJIBTAThl MPOEKTHOM WIIM MCCIIEN0BATEBCKON
NEATENIbHOCTA, TPU O3TOM  [PaMOTHO  HCHOJIB30BATh  W3YYEHHBIN
NOHATUWHBIA anmapar M3y4aeMoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAlMEl C Y4ETOM OCOOCHHOCTEH ayJauTOPHU
CBEPCTHUKOB.
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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