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1. COAEP’ KAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbsl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA U
JNaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTaIMYecKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSACHSIONMIMXCS  TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHe Tell Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPIUH.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUSA (AeopMmaliiu)
NPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza oT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBL. [ 'MapocraThyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. OnbiTr Toppuuermnu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTh AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MIIOTHOCTEN TEJIa U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJNA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeoMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. I[IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JBUXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenIoBoe pacliupeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE paboTHI. Buapr TeIUIoNEepeAauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUCHHE.

KomanyectBo TemnoThl. YaenabHas TEINIOEMKOCTh BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIOBOro Oamadca. IlmaBrmeHuwe w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHHS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ TemoBoro aurarens.
TerioBble ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBUXKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TennoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpuU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuU paboThl BHEIIHUMU CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kumenus.

HaGmronenue nmoctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXKHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TENIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonericTBue
3apsokeHHbIX Teld. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[IpuHnun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcToYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE CONMPOTUBJIEHUE BeHleCcTBA. 3akoH Oma
o ydactka uend. llocnemoBatenbHOoe UM mapajuieIbHOE  COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeTH U MOTPeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHUE S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 3MeKTpoMarHuTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HMHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBanyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb OCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apagnes.

3aBUCUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM Tel WHAYKIUEH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DSJEKTPUYECKOTO TMOJS Ha MPOBOJHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
N3mepenune u peryJupoBaHUe CUIIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 Pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MArHUTOB.
WN3yuyeHre MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue 1edcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
neukeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMkeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMmepHoe aBmkeHue mo okpyxHoctu. Ileprog m wacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne mMmiynbca. Mmyabe cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUM JBUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla W ACUCTBYIOIIEH HAa HEro
CHUJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACUCTBUHU TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITH TEIICHKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodduIeHTa TPEHNUS CKOJTBKEHUS.

Omnpenenenue KECTKOCTU NPy KHHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAIEHON MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbpiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJI€0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasITHHUKA.
2. Ompenenenue 4aCTOTHI U IEpUOAA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Meproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME 3aBUCHUMOCTb Mepuoja  KojeOaHuil
NPY>KUHHOTO MAasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOaHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBHIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnipoctpanHeHnue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTtuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuer B coOuparole JInH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KEHHUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. TlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u nornioiieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku saeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBbIC
OpPTaHU3MBl.

Jemoncmpayuu.

1. CrHekTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: M3MEPEHUE SHEPrUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IHoBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOTYJTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke i O0O0ydJarommxcs,
BBIOpABIINX ATOT YUEOHBII MpEaMET.

[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHUSA



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.
[TpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YalOIIMECs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaiaraeTcs:
HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nueckue BJIEHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTHUECKOTO MCIO0JIb30BAHMS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI HAMpPaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yibTaTOB.

B pe3ynbrare u3yuenus (U3MKA HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y obOydarorierocss OyayT cpopMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) NATPMOTHYECKOr0 BOCIIUTAHUSA:

e — NPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
buznueckoil HayKu;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIrO U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e — FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYKJIEHUH OOILIECTBEHHO 3HAYMMBIX
U OTHYECKHX TMpoOJeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHEM
JTOCTHXKEHUM (PU3UKH;

e — OCO3HAaHHE BAXXHOCTU MOPAIBHO--3THUYECKUX MPUHUMUIIOB B JEATEIbHOCTH
YYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3UYECKON HayKu: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT'0 MO3HAHMSA:



— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH JI0003HATENPHOCTH, MHTEpEca K HCCIEA0BaTEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEHICHUM MPAKTHYECKUX 3a1ad (B paMKaxX CEMBH,
oOpa3oBaTeNbHON  OpraHMW3aIlid, TOpoja, Kpas) TEXHOJOTHYECKOW |
COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HaHUM;

— UHTEpeC K MPAKTHUECKOMY U3YUEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHUEHTAlUs Ha NMpUMEHEHHE (U3MYECKUX 3HAHMWM JJI1 peuleHus 3a1ad B
o0JacTh OKpy’Karolleld cpenbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH MX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

— OCO3HaHME TIJI00aJIbHOIO XapakKTepa SKOJIOIMYECKHUX IMpoOJeM M MyTed uX
peuieHus;

8) amanranum K M3MEHAIOIMMCH YCJOBHMAM COLMAJIBHOM M NPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aMMOJEWCTBUM IIPU BBIIOJIHEHUU HCCIECJOBaHUN U
IPOEKTOB (HU3MUECKON HANpPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IPYTUX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— nOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMYyINpPOBATh
UJIeH, TOHITHSI, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pULINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 00JaCTH
(15637197

— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAHUM;



e — CTPEMIICHUC aHAJIM3WPOBATh U BLISABIIATE B3aMOCBA3U IIPHUPOEL, 06IHCCTBa )41
9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaHHUECM Cl)I/IBI/I‘-IeCKI/IX 3HaHHﬁ;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BJIMSHMS Ha OKDPYXKAIOUIYIO Cpeny,

BO3MOJKHBIX TJI00aIbHBIX HOCJ'ICI[CTBI’Iﬁ.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUMS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopazoBanusi y oOy4aromerocst 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCAIbHbIC yUCOHbBIC CHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIE  Y4eOHBIE  JCHCTBHS,  PETYyJISTHBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue JeicTBHA:

BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHHMSI JJIS
0000111eHS ¥ CpaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (aKTax,
JAaHHBIX W HAOJIOICHUSX, OTHOCAIINXCS K (PU3UIECKUM SIBICHUSM;
BBISIBIISITh TTPUYHHHO--CJICICTBEHHBIC CBSI3U TIPH HM3yYeHUU (DU3UIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BBIBOJBI C UCIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bu3NYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOH ¢u3udYecKon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIECHUs, BHIOOp Haumbosee
MOJIXOJSIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBhIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKIII HHCTPYMEHT TIO3HAHWS,
MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIICHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢uznyecKuil 3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHUS MJIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO pe3ybTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMS,



IPOTHO3MPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUIUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaunmeii:

OPUMEHSTh pa3IMyHble METOAbI, HHCTPYMEHTHI U 3alpPOCHI MPH MOMCKE U
orOope MH(GOPMALUK WM JAHHBIX C YYETOM MPEIJIOKEHHOW y4eOHOI
dbu3ndecKoi 3a1a4u;

aHAJTM3UPOBaATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEICTaBICHUS;

CaMOCTOATENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TNpeACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadOpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOH TEMBI U
BBICKA3bIBAaTh WJICH, HAIlCJICHHBIC HA pEIICHUE 3aJadd W TOJJICpKaHHE
0J1arokeaTeILHOCTH OOIICHUS,

COIMOCTABNIATh CBOU CYXKICHHS C CYXICHHSAMH JPYTrHX YYaCTHHKOB
Jauaiora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITMCHMEHHBIX TEKCTaX;
yOJIMYHO TPEICTABIISTh PE3Y/IbTaThl BBIIOJTHEHHOTO (PH3UIECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIeI0OBaHUS, POCKTA);

INOHMMAaTh W HCIOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOH M
UHIAMBUAYAIbHOH paOOThl MPH PEIIEHUH KOHKPETHOW (PU3NYECKOM
po0IeMBl;

NPUHUMATD eI COBMECTHOW JIEATEIHbHOCTH, OPTaHU30BbIBATH JCHCTBHS
no e€ JMOCTIXKEHHIO: pachpelesiaTh pOoJH, OOCYKIaTh MPOIECCHl H
pe3yJIbTaThl COBMECTHOM PabOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTHTash KAYECTBEHHOTO pe3ysibTaTa 1o
CBOCMY HAmNpAaBJICHUIO M KOOPIWHUPYS CBOM JEHCTBUS C JPYTHMH
YyjieHaMU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJaja B OOIIMH MPOAYKT MO KPHUTEPHSIM,
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYAIHsX, TPEOYIOLINX
JUI pelieHus (pU3NYECKUX 3HaAHU;



OPUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHUM
(MHOUBUYaJdbHOE, TPUHSATHE DEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
rpynIon);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEIJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP NPUUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS) pEe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JAESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(u3MYECKOr0 HUCCIIEOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU JUCKYCCHH
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00yueHus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh  TMOHATUS:  (U3KUYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJACUCTBYOIIAS
cuia, nedopmanus (ynpyras, IacTuueckas), HEBECOMOCTD,
COOOIIAOIINECS COCYbI;

paznudath sBiacHUS (AuQQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWIKCHME, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllcHUA, Iepeada AaBJICHUS TBEPABIMUA TEIaMU, >KUIAKOCTIMHU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKOI SHEpPruu) MO ONKHCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIINX TJAHHOE (PU3NUECKOE SBJICHHE;



pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)KaloIlleM MHpPE, B TOM YHCIEC (PU3NYECKUE SIBICHUS B MPHUPOJE:
OPUMEPBI JIBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHUBOUN
IPUPOAE, ACUCTBUE CHIBI TPEHHs B IPUPOJAE U TEXHUKE, BIMSHUE
aTMOCc(epHOro JIaBJICHUS Ha >KMBOW OpraHU3M, IUIABaHHWE pbIO, pblYaru B
TeJe YeJOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;
ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(¢u3nuyeckue BeIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEHAA CKOPOCTh, CHUJIA YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWIa TpEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIAa, MEXaHUYecKas paboTa, MOIHOCTb, IJIEUYO CHIIBI,
MOMEHT CWIbl, KO3()QUUMEHT NOJE3HOIO0 JAEUCTBUS MEXaHU3MOB,
KMHETUYECKass U MOTEHLHUaJIbHAs SHEPIus), MpU ONHCAHUU MPAaBUIBHO
TPAKTOBAaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEeHHUSI W €IUWHUIBl (U3NYECKUX BEITUYHMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH IPapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMICTBA TeJ, (PU3NUYECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU D3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
dopMynbl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIIUCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBl B ()OPMYJIBI U IPOBOAMTH PACUETHI, HAXOAUTH CIIPABOUYHBIE
JaHHbIE, HEOOXOANMBIE JUIS PEIICHUS 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
NOJTy4YeHHOUM (PU3NUECKON BEJITMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0BAaHUS BBIIEIATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH



MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/JIbI 10 €T0 PE3yJIbTaTaMm;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznuecKux CBOICTB TeN: bopMyaMpoBaThH poBepseMble
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHUS,
3aIllKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHUS pPACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHJIBI W TEMIlepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

POBOJANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DM3HUECKON BEJIMYUHBI OT
JIPYrod C HCIOJNb30BAHHEM TMPSMBIX H3MEPEHHH (3aBUCHMOCTH IYTH
PAaBHOMEPHO JABMXKYILErOCsl Tela OT BPEMEHU JBWKEHHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIbI TPEHUS OT IUIOIIAAN CONIPUKOCHOBEHUS TEJ, CUIIBI
YIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMUBAIOIIEH CHIIBI OT 00BEMa
NOrpyXKEHHON YacTU Tesla U OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJ, YCJIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM ~ Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPENIOKEHHBIX TaOMUIl U IpaUKOB, JENaTh BBIBOJBI IO pe3yjibTaTaMm
UCCJIeI0BAHNUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOUIas  CuUjia, JIeHCTByIOIlAas  Ha
NOTPYKEHHOE B JKUIKOCTh Teso, KOI(PPUIMEHT MOJE3HOro AeUCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TIpH
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0Jro/1aTh NMpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIINEcs COCyAbl, OapoMeTp,
phluar, NOJBUXKHBIN 1 HEMOBUXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha MX oOmnucaHus (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN Tpecc,



MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBax (U3NYECKUX SIBICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTH MPH OOpaIlEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpe/ie;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopMmauuu B HHTepHeTe B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUi HAYyYHO--MIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NUYECKOTO COAEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhe COOOIEHHUs O pe3ysbTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHWUN, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
U3yYeHHBI TOHATUIHBIA amnmapar Kypca (HU3UKH, CONPOBOXKAATH
BBICTYIIJICHHE MTPE3CHTAIHEH;

Opy BBIOJHEHUHM Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUI pacrpenessTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/JayaMH,
CIEIUTh 3a BBIMIOJHEHUEM IUIaHA JCHCTBHM, aJeKBaTHO OIIEHHWBATH
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTH  TPYIIBI,  BBICTPaWBAaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBIE, YUUTHIBAsI MHEHHE OKPY KAIOIIUX.

K xonIy o0yueHus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

UCITOJIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIECTBA, KPUCTAININYECKUE U
amop(Hble TeJa, HACBHIEHHBIM M HEHACBIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUsi, TEIUIOBOM JIBUIaTelb,
AIIEMEHTAPHBIN JIEKTPUYECKHI 3apsijl, FIEKTPUUECKOE I0JI€, POBOJIHUKI
Y JUDJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaTHe, Tervlonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAaHUE, KANIWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHHWE, KpHCTAUIM3auus (OTBEpIAEBAHME), KHUIICHUE,



TeIrIonepesaya (TEerIONpOBOHOCTb, KOHBEKIINS, U3ITy4YEHHUE),
IIEKTPU3aLUs TEN, B3AUMOJEUCTBHE 3apSA0B, JEHCTBUS AIEKTPUUYECKOrO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
[0 OIMCAaHUID UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
NOBEPXHOCTHOE HATS)KEHUE U KallWUIApHbIE SBJIEHUS B IPUPOJE,
KpUCTAJUIBl B Tpupone, usinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, poib MAarHUTHOIO IOJS JJs >KU3HM Ha
3emiie, MOJIIPHOE CUSIHUE, PU 3TOM NEPEBOJUTH MIPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUI;

OMKCHIBATh U3yUEHHBIC CBOMCTBA TNl U (U3UYECKUE SBICHHUS, UCIIONIb3YS
(¢u3nyeckue BEIMYMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJelbHasl TEMJIOEMKOCTh BELIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAalIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3AyXa, JJIEKTPUUECKUU 3apsf,
CHJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHMBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUil CMBICI WCIOJIb3YEMBIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIWYUH, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIWYMHY C JpPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUS MOJEKYJSIPHO--KHHETUYECKONH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULUN MOJEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAXKECHHUE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX



IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3a7adyd B 2—3 JEUCTBUA, MCHOJB3YysS 3aKOHBI W
dbopmybl, CBs3bIBaONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHUSl 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il PEIIeHHs] 3a]add, BBIOMpATh 3aKOHBI H  (OPMYIIBI,
HEOOXOuMbIe i €€ pelleHus, MPOBOAUTH pPacu€Thl W CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
bu3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACISAThH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCT MOpsIKa
IIPOBE/ICHUSI HCCIIEOBAHUS, AEJIaTh BHIBOJBL,

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
bu3nYecKux CBOMCTB Tel (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (Mmoronaroiei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYPhl KUIKOCTU U
IJIOIAaAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TE1 W B3aUMOJEHCTBUE
AIEKTPUYECKUX 3apsAlIOB, B3aWMOJIECWCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOrO MOJ HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa DIJIEKTPOABUTATENSI IOCTOSHHOIO TOKa): (opMyIupoBaTh
poBepsieMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATh  MOpPsIMbIE  WM3MEPEHUsS  TEMIIeparypbl, OTHOCUTEIIbHOMU
BJQXHOCTH BO3/yXa, CHJbl TOKA, HANPSOKEHUS C MCHOJb30BAHUEM
aHaAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
OpPYro C  UCIOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXW MONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOTO M  MApajuIeJbHOTO  COEAMHEHUI
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBaHHE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs], CIEAys NPENSIOKEHHOMY IUIaHy, (pUKCHpoBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMUS;



MPOBOJIUTh KOCBEHHBIC HW3MEPECHHS] (PU3NUECKUX BEIWYUH (yIeibHAs
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHUKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEMTOKEHHON WHCTPYKIUHU, U
BBIYUCIIATH 3HAYCHNUE BEJTMYMHBI,

coOJro1aTh MpaBWiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS M3YYCHHBIX TNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CUCTeMa OTOIUICHHUS JOMOB, THTPOMETp, TMapoBas TypOWHA, aMIEpMETp,
BOJIBTMETP, CUETUYMK ODIIEKTPUUECKOM HHEPTUHU, DIEKTPOOCBETHTEIILHBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, JJIEKTPOMArHUT, SJICKTPOABUTATEh TIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOWCTBax (YM3MUECKUX SIBICHUN W HEOOXOIUMBIC
duznyecKkue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOWCTBA WM HU3MEPHUTEIBLHBIE
npubOpel O CXeMaM ¢ CXEMaTUYHbIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHsl, SJEKTPOCKON, PEOCTaT), COCTABIATH CXEMBl AJIEKTPUUCCKUX
1ernei ¢ mociea0BaTeIbHBIM U TapalICIbHBIM COSMHEHUEM DJIEMEHTOB,
pasnudasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUYECKUX IICTICH;
NPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MPUMEPaXx)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COOJIOJACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBIISITh TOWCK HWHpOpMaruu  (U3HYECKOTO COJEp)KaHUs B
WNuTepHeTe, Ha OCHOBE HWMEIONIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENHHBIX ~ MCTOYHUKOB  BBIJCIATH  MHGOPMAIHIO, KOTOpas
SIBJISICTCS] TIPOTUBOPEUNBON MIT MOKET OBITh HEJIOCTOBEPHOM;
WCITIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHU HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYecKoro coiepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KPATKHE YCTHBIE COOOIICHUS,
00001mass uHOpMALMIO U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO
CONIlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yIbTaThI
NIPOEKTHON WJIM HCCIIEeNOBATENBCKON JESATeIbHOCTH, P 3TOM T'PAMOTHO



UCIIONIb30BAaTh M3YYEHHBIM TOHATUWHBIA ammaparT Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

OpU BBIMIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpPYyNIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33/1a4aMH, CJIECAUTH 32 BBIIOJHECHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATENIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHUBHOE B3aUMOJACHCTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

UCIIOJI30BaTh IMOHATUA: CHCTEMa OTCU€Ta, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M YyIbTPa3ByK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbI UCITYCKaHUsI U MOTJOLEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIAEPHAS SHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BI)KEHUE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJeOaHUsI), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3IOKEeHHE OEJI0ro CBETa B
CIIEKTP M CJIOKEHUE CIEKTPaJbHBIX LIBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpA
U3ITyYEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyKaromeM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJE:
MIPUJIMBBI U OTJIUBBI, IBUXKEHNE TU1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBL, I[yHAMH, 3X0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yJIbTPa(PHOIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHM, €CTEeCTBEHHbIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITyYCHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTUBHBIX W3JIy4YEHUA Ha



OpraHHM3M 4YEJIOBEKa), MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBIICHUI;

OTMCHIBATh U3yYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHHS, UCTIOIb3Ys
¢u3ndeckue BeTMUYMHBI (CpeIHssl M MTHOBEHHAs CKOPOCTh Tela Ipu
HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MEepeMEIIeHHEe, MyTh, yIIOBas
CKOPOCTh, CHJIa TPEHHMs, CUja YIPYrOCTH, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHUSA, BeC Tela, WMITyJbC Tella, HMIIYJIbC CHIIBI,
MeXaHu4eckas paboTa M MOIIHOCTh, NOTEHIMAJIbHAs JHEPrus Teia,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUs CHKATOU
OPYXUHBI, KUHETUYECKash SHEprus, IMOJIHAsS MEXaHUYecKas JHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTejb MPEJIOMIICHUS CPelbl), IPH ONUCAHUU
NPaBUIBHO TPAKTOBATh (DU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIMYHH,
0003HAaYEeHHUSI W €IUHUIBl (U3MYECKUX BEITUYHMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYIO0 BETUUYHMHY C IPYTMMH BEJIMYMHAMH,
CTPOUTH IpaPUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHE SBICHUS M IPOILECCHI,
UCTIONB3Ysl 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS,
OPUHLUI CYNEPHNO3UIUN CHJI, HPUHLUI OTHOCUTeNnbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
NpeJOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MacCCOBOT'O YHCEI
OpU SIIEPHBIX PEAKUUSAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYMHHO--CJIEZICTBEHHBIE  CBSI3U, CTPOUTH OOBsICHEHHE U3 2-3
JIOTMYECKUX ILIAroB C OMOpPOi Ha 2—3 M3yueHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (ONMMparoluecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBUS 3a/a4M 3allUCBhIBATh KPATKOE
yCJIOBHE, BBISBIATH HEAOCTAIOIIUE WM W30BITOYHBIC JaHHBIE, BHIOUPATDH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IJISl PEUICHHS], IPOBOJUTH PACUETHI U
OLICHWBATh PEANTUCTUYHOCTH TMOJYUYEHHOTO 3HA4YCHHUsS] (PU3NUECKOU
BEJIMYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU T[TOMOIIH
(U3NUEeCKUX METOJO0B, HCIONb3Ysl OIMCAHHE HCCIEIOBaHUS, BBIACIATH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh MOPSIKA



NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUI U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
du3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHWH, TPIMOJIMHEHOE PAaCIPOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHs TMpenMera B coOuparomiei
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 H30bITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa M  €ro  Pe3yibTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeesss
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEeHUs
(M3MepUTENHLHOTO MPUO0pPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUH 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MpeJoMJICHHs OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJIEC TaOMWIl U TpaduKOB, NEIaTh BBIBOIBI IO
pe3yabTaTam HCCIeA0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOTHOTO TMaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHUKOB,
ONTHYECKass CWiIa CcoOWparomieid JHWH3bI, PAJAOAKTHUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOYUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOW MOTPETHOCTH U3MEPEHUM;

coOIOAaTh MpaBuila TEXHUKN O€30MacCHOCTH TpU paboTe C T1abopaTOPHBIM
000pyI0BaHUEM;



pa3nuuaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUJIAaHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJIEJIb AaTOMHOTO SI/1pa;

XapaKkTepU30BaTh IPUHIMIBI JECHCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM YHUCIE:
CIIUJOMETP, NAaTYUKU IIOJIOXKEHHS, PACCTOSIHUSL M YCKOPEHHsS, pPAKETa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucnonp3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXonumble (hU3MUECKHE
3aKOHOMEPHOCTH;

UCITIOJI30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB M TEXHOJIOIMUECKHUX IPOLECCOB
OpU PELICHUN Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl IJIs
MIOCTPOCHUS N300paXKEHMI B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  MPUMEPaX)
IPAKTHYECKOTO HMCIOJIb30BaHUA (PU3UUECKUX 3HAHUW B TMOBCETHEBHOM
KU3HU Il oOecrieueHusi 6€30IacHOCTU MPpU OOpallieHud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 310pPOBbS U COOJIOIACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpele;

OCYIIECTBIISITh TMOHMCK HHpopManuu (U3MYECKOTO COJEpKaHUS B
WHTepHeTe, caMOCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAaXOAUTh
IYTU ONPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpMALM Ha OCHOBE
VMMEIOIINXCS 3HAHUM U TONIOJHUTEIIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BAaTh MPHU BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcebl cetu MHTEpHET, BiIafeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HAa OCHOBE
uHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpkKaHMUS,
nyOIMYHO NMPEICTABIATh PE3yIbTaThl IPOESKTHON MM MCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYCHHBIN
NOHATUMHBIN anmapar HM3y4aemoro pasjena (U3MKM U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayAuTOpUu
CBEpPCTHHUKOB.
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