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Peanuzanusa  npakTuyeckoii 4actu  padoueit
nporpaMmmbl 1m0 (u3MKe  NpexycMaTpUBaeT
HCI0JIb30BAaHUE 000PYI0BaHHS 00pPa30BaTENbHOIO
menTtpa «Touka pocTra) ecTecTBEHHO-HAYYHON U
TeXHHUYeCKOH HANPABJIEHHOCTH.

COJEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 Knacc

Pazgen 1. ®usuka u eé poJib B NO3HAHUM OKPY:KAIOLIEro MUpa

du3nka — HayKa O Mpupoje. SBieHus Mmpupojbl (MCl). dusnueckue
SBJICHUS: MEXaHWYECKHUE, TEIUIOBBIC, 3JICKTPUUECKUE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIC.

@dusnveckue BenuuuHbL. M3Mepenue Quszndeckux BeawdnH. Duzndeckue
npubopsl. [TorpemHocTs n3MepeHuil. MexayHapogHast CUCTEMa eIMHHUII

Kak ¢m3uka u 7Opyrme ecTeCTBEHHBbIE HAyKH H3y4aloT HPHUPOIY.
EcrecTBeHHO-HAay4UHBIIT METO]] MO3HAHMS: HAOIIOJCHUE, TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIABI)KEHHE THUIIOTE3, OKCIIEPUMEHT 110 IIPOBEPKE T'HMIIOTE3,
oObsicHeHue HaOrogaeMoro sipneHus. Omnucanue (QU3MYECKHX SBICHUH C
MIOMOIIIBIO MOJIEINIEH.

JHemoncmpayuu
1. MexaHWueckue, TEIJIOBBIE, DSJIEKTPUUECKHE, MAarHUTHHIC, CBETOBBIC

SIBTICHUSL.
2. ®usuyeckue MpuOOpsl U MPOLEAypa MPSIMBIX M3MEPEHHH aHaJOrOBBIM U
TUPPOBBIM TIPHOOPOM.
Jlabopamopnwvie pabomor u onvimui®
OmnpenesneHne IeHbl AeICHHS IKaIbl H3MEPUTENIFHOTO IpUbopa.
W3mepenue paccTOsIHUM.
W3mMepenne 06bEMa KHUIKOCTH U TBEPJIOTO Tena.
OmnpeneneHue pa3MepoB MaJlbIX TEL
W3mMepeHne TtemmepaTrypbl IMPH MOMOIIM JKHIKOCTHOTO TEpMOMETpa H
JaTyiKa TeMIeparypsl.

SARE I A

! MC — sneMenTSI cofepikaHtst, BKIIOUAIONIIE MEKIIPEIMETHEIE CBSA3H, KOTOPHIE
noipoOHee PacKPBITH B TEMATHYECKOM ITAHUPOBAHHH.

2 3J1eCh 1 Jjajiee IPUBOIUTCS PACLINPEHHBIH TIepedeHb 1a00paTOPHBIX PaboT | OIIBITOB,
13 KOTOPOTO YYHUTEIb JIETaeT BBIOOP 110 CBOEMY YCMOTPEHHIO U C YIETOM CITHCKA
SKCIIEPUMEHTANIBHBIX 331aHKi, Tpe/uiaraeMbix B pamkax OI'D mo pusuke.
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6. IIpoBencHHEe WCCIENOBAHUS IO MPOBEPKE THUIOTE3bI: NAIBHOCTH MOJNETA
IIapuKa, MymeHHOTO TOPHU30HTAIBHO, TeM OOJIbIIe, YeM OOJBIIe BEICOTA
ITycKa.

Paznen 2. [lepBoHavyajbHbIe CBeeHUsI O CTPOEHHH BellleCTBA

CrpoeHue BemlecTBa: aToMbl M MOJEKYJbl, HUX pa3Mepbl. OIBITH,
JTOKa3BIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JBmwxenne uactui BemiectBa. CBsi3b CKOPOCTH ABMIKGHUSI YacTHI[ C
Temneparypoil. bpoyHoBckoe nBmxenue, nudpdysus. BlanmoaelicTBie yacTui
BCIIIECTBA: MPUTHKCHUE U OTTAIKHBAHUE.

ArperaTHbIC COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, KHUIKOCTEH W TBEPIBIX
(KpHUCTAITHYECKHX) Tell. B3auMOCBS3b MEKIY CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHAX W WX  aTOMHO-MOJICKYJSPHBIM  CTPOCHHEM.
OCOOCHHOCTH arperaTHbIX COCTOSTHHUN BOJIBI.

Hemoncmpayuu
1. HabmroneHne OpOyHOBCKOTO JIBHIKCHHS.

2. Haomoneunue nuddys3um.
3. Habmonenne — sIBICHWMIA, OOBACHAFOIITIXCS MIPUTSKCHAEM YA

OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwvie padomot u onvimul
1. Ouenka JauaMmeTpa aToMa METOAOM pSJAOB (C  HMCMOJNBb30BAHHEM

¢dororpadmit).
2. OrbIThI 110 HAOJFOACHUIO TEIUIOBOTO PACIIMPCHHUS Ta30B.
3. OmbIThI 110 OOHAPYIKEHHUFO CHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSDKCHHSL.

Pa3znen 3. JIBuskeHue u B3auMojaeiicTBHE TeJl

MexaHnueckoe ABWKEHHE. PaBHOMEpHOEe M HEpPaBHOMEpPHOE JBHKCHHE.
Ckopoctb. CpeHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBIKCHHHU. Pacuér myTu u
BpEMEHU JIBHIKEHUSI.

SIBnenue mHepuuu. 3aKOH MHepuuHU. B3ammonelicTBue Ten Kak NpUYUHA
W3MEHEHHSI CKOPOCTH JBIDKEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tena.
[TnoTHOCTH BemecTBa. CBSA3b IUNIOTHOCTH C KOJMYECTBOM MOJICKYI B CITMHHUIIC
00BEMa BeIecTna.

Cuna Kak xapakTepucTHKa B3auMoJieHcTBuUs Tel. Cuila ynpyrocTu U 3aKoH
I'yka. V3MepeHne CWibl C MTOMOINBIO JAWHAMOMETpa. SIBIEHHE TATOTEHUS U
cuna TsokectH. Cunma Tsokect Ha jpyrux manerax (MC). Bec Ttena.
Hesecomocts. CrnokeHWe CHJI, HAmpaBICHHBIX IO OJHOM  MPSMOI.
PaBHogeiicTByromas cui. Cuna TpeHusi. TpeHue CKONbKEHUs. U TPEHHUE MOKOS.
Tpenue B npupoae u trexuuke (MC).

JHemoncmpayuu
1. HabGnromeHue MEXaHUYECKOTO JIBI)KCHUS TEla.

2. V3MmepeHne CKOPOCTH MPSIMOJIIMHEHHOTO JIBYKCHUSL.



. HaGnronenue siBienust ”HEPLUUH.
. Habmronenve n3aMeHeHHs: CKOPOCTH TIPY B3aUMOJICHCTBHUH TEI.
. CpaBHeHHE Macc 0 B3aMMOJICHCTBHIO TEJl.
. Crio’xeHme CWII, HalIPaBJICHHBIX 110 OAHO MPSIMOiA.
Jlabopamopnsvie padomot u onvimul
1. OmpeneneHrne CKOPOCTH PAaBHOMEPHOTO JBIKCHHUS (IIapHKa B KUIKOCTH,
MOJIEIIH DIIEKTPHYECKOTO aBTOMOOWIIS | T. 11.).
2. Ormpenenenue cpenHeil CKOPOCTH CKONBKEHHS Opycka WM IIapuka TIo
HaKJIOHHOH IJIOCKOCTH.
. OnpeneneHne MIOTHOCTH TBEPIOTO Tela.
4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb DPACTSDKCHUS (JedopMarinm)
TIPY’KHHBI OT IPUI0KEHHOH CHIIBI.
5. OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTL CHUJIBI TPCHUA CKOJIBXKCHUA OT
CHJIBI JIABJICHHS M XapaKTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH.
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Pazgen 4. /laBieHne TBEPABIX TeJ, JKUAKOCTEl U ra3oB

Jasmenne. CrnocoObl YMCHBIICHHS ¥ YBEIHUYCHHUS IaBlieHUs. JlaBieHne
ra3a. 3aBUCHUMOCTb JaBJICHHMs Ta3a oT o00b&ma, Temmeparypsl. [lepemaua
JaBJIeHUsT TBEPABIMU TeJaMH, >KMIKOCTIMHM M ra3amu. 3akoH I[lackans.
[THeBMaTHYECKHE MalIMHBI. 3aBUCUMOCTh JIABJICHHS JKUJKOCTH OT TIIYOMHBI.
Tuopocratuueckuit mapagokc. CooOmaromuecss cocynapl. [ mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emmn u atMocdepHoe naBieHHe. [IpHYMHBI CyIIeCTBOBaHUS
BO3yIIHOW o0onouku 3emiu. OneiT Toppuyennu. M3meperne atmochepHOro
JTaBJICHUS. 3aBHCHMOCTh aTMOC(EPHOTO IaBICHHS OT BBICOTHI HAJl YPOBHEM
Mopst. [IprOOpbI [UIst n3MepeHHst aTMOC(EPHOTO AaBIICHUSL.

JleficTBuE KUJIKOCTHU U T'a3a Ha IOrPYKEHHOE B HUX TeJ0. BrlTankusaromas
(apxumenoBa) cuita. 3akoH Apxumena. [InaBanue Ten. Bo3myxoriaBanue.
JHemoncmpayuu
3aBHCHMOCTH JIaBJICHHUS Ta3a OT TEMIEPaTyphI.

[lepenaya naBneHuUs )KUIKOCTBIO U Fa30M.

Coobmaromuecs: CoCyabl.

INuppaBanueckuii mpecc.

[IposiBiieHne nelcTBUs aTMOC(EPHOTO TaBICHHUSI.

3aBHCHMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YacTH Teja
1 TUTOTHOCTH JKUJIKOCTH.

PaBeHCcTBO BhITaNKHUBAIOLIEH CHUIIbI BECY BHITECHEHHON HKHUKOCTHU.

8. YcroBue miaBaHus TeN: TUIABAHHUE WM ITOTPYKCHUE TENl B 3aBUCHUMOCTH OT
COOTHOIIICHUS TIOTHOCTEH Tela M KUIAKOCTH. Jlabopamophuvie pabomul u
onvimol

1. VccnenoBanne 3aBUCMMOCTH Beca Tesia B BoJie 0T 00bEMa MOrpyXEHHOU B
JKUJKOCTb YaCTH TeJa.
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2. OmpenerieHUEe  BBITQIKHBAMONICH — CHIIBI,  JCHCTBYIOIIEH HA  Telo,
MOTPYKEHHOE B JKUAKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKUBAIOIICH CHJIBI, ACHCTBYIOIIEH Ha TEJIO
B )KHJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  BBITAIKUBAIOMICH  CHJIBI,
JEHCTBYIONICH Ha TEJO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTH
YacTH Teja U OT MJIOTHOCTH XKHUIKOCTH.

5. KorctpynpoBanue apeoMerpa WIM  KOHCTPYHPOBaHHWE  JIOJKH |
OIIpesiesIeHne €€ rpy30II0AbEMHOCTH.

Pa3gen S. PaGora u MougHoCTh. JHeprus Mexannueckas

paboTa. MoOIIHOCTB.

[TpocThle MexaHW3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBumiio
paBHOBecHs pblyara. lIpiMeHeHme mpaBmiIa paBHOBECHs pblyara K OJIOKY.
«3onoroe mpaBmino» MexaHuku. KIIJI mpocteix MexanumsMoB. [IpocTsie
MEXaHN3MBI B OBITY M TEXHHUKE.

Mexanunueckast 3Heprus. KunHernmueckas ¥ TOTCHIMAIbHAs JHEPTHUs.
[IpeBparieHne 0AHOTO BUa MEXaHWIECKON SHEPTUH B APYTOH.
3aKOH COXpPaHEHUs SHEPIHH B MEXaHHKE.

Hemoncmpayuu

1. [IpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie padomot u onvimul
1. Ompenenenue paboTHI CHIIBI TPEHUS NIPH PABHOMEPHOM JBIDKEHUH TeJa T0

TOPU30HTAIBHON TOBEPXHOCTH.

2. VccnenoBanue ycinoBuil paBHOBECHS pblvara.
W3mepenne KII/| HaKITOHHON TUIOCKOCTH.
4. M3yueHne 3aKOHA COXPaHEHMs] MEXaHMUECKOI SHEPTHH.

w
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Pa3gen 6. TennoBble siBjeHUs

OCHOBHBIE TOJIO)KEHHSI MOJICKYJISIPHO-KHHETHUECKOH TEOPHUH CTPOCHUS
BemecTBa. Macca u pa3Mepsl aToOMOB M MOJIeKyJl. OIBITHI, TIOATBEPIKIAIONINE
OCHOBHBIE T10JI0)KEHHST MOJICKYJISIPHO-KHHETHYECKOH TEOPHH.

Monenn TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSHHH BEIECTBA.
Kpucramnuaeckue n amopdusie Tena. OOBsICHEHHE CBOHCTB ra3oB, KUIKOCTEH
M TBEPJBIX TEJ HA OCHOBE MOJOXEHHH MOJIEKYJISIPHO-KHHETHUECKOI TeopHy.
CMaunBaHue ¥ KaNWUISIPHBIE sIBICHUS. TeToBoe paciiupeHne u ckaTue.

Temmneparypa. CBsA3b TeMmepaTypbsl CO CKOPOCTBIO TEMJIOBOIO JBHKEHHS
YJaCTHII.



Buyrpennss sneprus. CrnocoObl HM3MEHEHHMs BHYTPEHHEH OSHEpIuu:
TeIUIoTiepejada W COBEpIICHHE  paboTel.  Buapl  Teruromepenadw:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUECHUE.

KommuectBo TemmoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. TeII000OMEH 1
TEIJIOBOE paBHOBecHE. Y paBHEHHE TEIUIOBOTO OajaHca.

IInaBneHne W OTBEpAEBAaHHE KPUCTAUIMYECKUX BELIECTB. Y AelbHas
terota 1asnenusi. [lapooOpazoBanue u konaencauusi. HMcnapenune (MC).
Kurrenne. YnenpHas Termmora mapooOpa3oBaHUs. 3aBUCHMOCTD TEMIIEPATYPHI
KUIICHUSI OT aTMOC(HEPHOTO JaBICHUSI.

BunaxHocTs Bo3yXa.

OHeprust TOIINBA. Y IeNbHas TEII0Ta CTOPAHUs.

[puanuner pabotsl TeruoBbix nsuraresnedd. KITJ[ TeruoBoro asurarens.
TemnoBble ABUTATENN U 3aIIKTa OKpYykaromiei cpenst (MC).

3aKOoH COXpaHEHUs U MPEeBpalleHNUs YIHEPTUH B TEIUIOBBIX Mporeccax (MC).

Hemoncmpayuu
1. HaGmroneHme OpOyHOBCKOTO IBUKCHUS.

2. HaOmronenue nuddysun.

3. HaOmronenue sBNeHU CMauyUBaHUA U KaITMJUIIPHBIX SBICHUH.

4. HabmroneHue TEIIoBOTO paclIupeHus Tell.

5. /3MeHeHme naBieHHUS Ta3a IMpU M3MCHEHUHM 00BEMa W HAarpeBaHUM WIIH
OXJIaXACHUH.

6. IlpaBuna u3mMepeHHs TeMIepaTyphl.

7. Bugsl Teronepenavm.

8.  OxuaxkieHue NpH COBEPIICHUH PAOOTHI.

9. HarpepaHue npu coBepIieHUH pabOThI BHEITHUMH CHIIaMU.

10. CpaBHeHHe TEIUIOEMKOCTEN Pa3JIMYHBIX BEIECTB.

11. HaOGmronenne KuIeHus.

12. HalumroieHre MOCTOSIHCTBA TEMIICPATYPhI [IPH TUIABJICHUU.

13. Moenu TeIUIOBBIX JIBUTATENEH.

Jlabopamopuwie padomot u onvimul

1.  OmubITH 10 OOHAPYKEHUIO ICHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKCHUSI.

2. OrbIThI 110 BBIPALMBAHUIO KPUCTAIUIOB TIOBAPEHHOW COJIM MJIM caxapa.

3. OmbITHl 10 HAOJIOAECHUIO TEIUIOBOTO PACIIMPEHMS Ta30B, JKUJKOCTEH n
TBEPABIX TEIL.

4. Ormpenenenue AaBiIeHUs BO3/yXa B OaJJIOHE IIPUIIA.

5. OmnsITB, [EMOHCTPUPYIOIINE 3aBUCHMOCTH JaBJICHHS BO3AyXa OT €ro
00BpEMa 1 HarpEBAHUS WIH OXJIAXKICHHUSL.

6. IIpoBepka rUmoOTE3bl IMHECHHON 3aBUCUMOCTH [UIMHBI CTOJONKA KHIKOCTH
B TEPMOMETPHYECKOIN TPYOKE OT TEMIIepPaTypHI.

7. HaOmromeHume wW3MEHEHHWS BHYTPEHHEH OHEprHM Tela B pe3yibTare
TEIUIONepeIaud U pabOThl BHEITHUX CHIL



8. HccnenoBanue siBICHUS TEIUIOOOMCHA IPU CMEIIMBAHUM XO-JOIHON U
ropsiueil BOJIbI.

9. OnmnpenencHue KOJIMYSCTBA  TEIUIOTHI, IOJYYCHHOTO BOJOH  mpu
TEIUI00OMEHE C HarPeThIM METAIUTHICCKIM IIHITHHIPOM.

10. Ompenenenue yaeabHOM TEITOEMKOCTH BEIICCTBA.

11. HccnemoBaHue mporiecca HCTIApSHHUS.

12. OmpeneneHue OTHOCUTEIBHOWM BIaKHOCTH BO3IyXa.

13. Omnpenenenue yaeabHOMN TCIUIOTHI IIABJICHHUS JIbJIA.

Pazgen 7. DnekTpuyecKkue 1 MATHUTHbIE SIBJICHUS

OnexTpuzanus Ten. JlBa pojaa 3JIeKTpUYECKHX 3apsoB. B3aumopelcTsue
3apsDKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTD CHIIBI B3aMMOACHCTBUS
3apsKEHHBIX TEJ OT BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKy TeJIaMu).

Onextpudeckoe moje. Hampsok€HHOCTH 3neKkTpudeckoro moist. lpuaimn
CYINEPIIO3UINHU IEKTPUUECKUX MoJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu 3neKkTprdecKux 3apsiioB. DIEMEHTAPHBIN JIEKTPUUECKUN 3apsil.
Crpoenne aroma. [IpOBOIHMKM ¥ AMINEKTPUKH. 3aKOH COXpaHEHUS
JJIEKTPUUECKOTO 3apsia.

DNEeKTpUUeCKHii TOK. YCJOBHSI CYHIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
VlcTouHMKM TOCTOSIHHOTO TOKa. JIeHCTBHS 3JEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOEe, MAarHUTHOE). DIEKTPHUCCKUH TOK B KHUIKOCTAX U ra3ax.

Onextpudeckass nenb. Cmma  Toka. DIEKTPUUYECKOE — HANpPsDKCHHE.
ConpoTuBjieHHE NPOBOJHMUKA. YJEIbHOE CONPOTHBICHHE BEIIECTBA. 3aKOH
Oma mnst ydactka unenu. [locienoBarenbHoe W TapaiielbHOE COCAWHEHHUE
TIPOBOTHHKOB.

PaGota m MOIIHOCTH 3JEKTpUUECKOTO Toka. 3akoH Jxoyms— Jlenma.
OJeKkTpuYecKkre IMemd W IMOTPEOUTENH HICKTPHUECKOH HHEpPruM B OBITY.
KopoTtkoe 3ambixkanue.

[locrossHHBIE ~ MarHWTHL.  B3auMonelcTBHE  IOCTOSHHBIX ~ MarHHUTOB.
MarnuTtHoe mone. MarHutHoe mosie 3eMJIM M €ro 3Ha4eHue Ui KU3HH Ha
3emite. OnbIT Dpcrena. MarHuTHoOE 1oJje dekTpudeckoro toka. [Ipumenenue
AJIEKTPOMArHUTOB B TeXHMKE. J[eHiCTBHME MarHMTHOTO TOJII HAa NMPOBOJHUK C
TOKOM. DJIeKTpOIBUraTeNb MIOCTOSTHHOTO TOKa. Hcnonb3oBanue
9IEKTPOABHUraTeNIeH B TEXHHUECKUX YCTPOHCTBAX U Ha TPAHCIOPTE.

OnbiTel  @apaznesd. SIBneHHe 5>IEKTPOMAarHUTHOM uHAYKIuUH. [IpaBuio
Jlenna. Onextporenepatop. CrmocoOBl MOTYYEeHHUS SICKTPUYECKOH SHEPTHH.
DJeKTpOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUYHUKAX SHEPTHH.

Hemoncmpayuu

DnexTpu3arys Te.

J1Ba poJia JIEKTPUUECKHX 3apsi/IOB ¥ B3aNMOEHCTBUE 3apSKEHHBIX TEIl.

VYeTpoHCTBO U AEMCTBHE IEKTPOCKOIIA.

DJIeKTpOoCTaTHIeCKask HHTYKIIHS.
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3aK0oH cOXpaHEeHHsI DJIEKTPUUECKUX 3aPsIIOB.

IIpoBOAHMKN U TUANEKTPUKH.

MoaenupoBaHue CUJIOBBIX JIMHUHN 2JEKTPUUECKOTO TOJIS.
VcTouHMKHM TTOCTOSTHHOTO TOKA.

JlelicTBHS 3JIEKTPUYECKOTO TOKA.

DIEKTPUUECKUI TOK B KUIKOCTH.

T"azoBhIii paspsia.

M3MmepeHue cuibl TOKa aMIIepMETPOM.

W3mepenue 37eKTpUUeCKOro HalpsKEHUsI BOJIBTMETPOM.
Peocrat 1 mara3us conpoTHBICHUH.

BzaumopelicTBHe MOCTOSIHHBIX MarHUTOB.

MonaenrpoBaHre HEBO3MOKHOCTH pa3/iesIeHHs] MOJ0COB MarHuTa.
MoaenpoBaHUEe MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
OmsIT Dpcrena.

MarautHoe 1nose Toka. DJIeKTPOMariur.

JlelicTBre MarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
DNEKTPOABUTATEIH TIOCTOSIHHOTO TOKA.

UccnenoBanue siBIE€HUS 2JIEKTPOMArHUTHOW HHAYKLIMH.
OmnsbrTel Dapages.

3aBUCUMOCTb HAIPaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBHMH €ro
BO3HUKHOBCHHSI.

DIEKTPOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopnwie padomot u onvimul

1.
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OnpITel TIO HAOMIOJEHWIO OJJIEKTPU3AIMKA Tel UWHAYKIHEeH | TpH
COTIPUKOCHOBEHUH.

HccnenoBanue [eWCTBUS DJIEKTPUYECKOrO TIOJ HA MPOBOJHUKH U
JIVDJICKTPUKH.

COopka u mpoBepKa pabOTHI IEKTPUIESCKON HETH MTOCTOSTHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3MepeHne u peryanpoBaHue HATIPSDHKCHHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PEe3ncTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HANIPSDKCHUS HAa PE3UCTOPE.

OIBITHI, JIEMOHCTPUPYIOITHE 3aBUCHMOCTh JIEKTPHIECKOTO
CONPOTHUBIJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJX IONEPEYHOro
CeUYeHHS U MaTepuaa.

[IpoBepka mnpaBuiIa CIOXKEHHUS HANPSOHKEHUH TpU  [OCIEJ0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JuUisi CWJIbI TOKa MpHU MapaJIEIbHOM COEIUHEHUHU
pe3ucTOpOB.

OmnpeneneHne padboOTHI JICKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3HCTOp.



11. OmnpenesneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pesucrope.

12. HccnenoBaHue 3aBHCUMOCTH CHIIBI TOKA, WAYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

13. Ompenenenue KI1/I HarpesaTens.

14. HccnenoBaHne MarHUTHOTO B3aUMO/ICHCTBYSI TOCTOSTHHBIX MarHUTOB.

15. M3yyeHne MarHUTHOrO TIOJISI TIOCTOSHHBIX ~MarHMTOB TP HUX
00BEMHEHNH 1 Pa3ACICHHUH.

16. HccnenoBaHue nefCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITbl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHWTa OT CHJBl TOKa M HAlpaBICHUS TOKa B
KaTyIlKe.

18. HM3zyueHne neiicTBHUS MAarHUTHOTO TOJIS HA TIPOBOJHHUK C TOKOM.

19. KoncrpyupoBaHue 1 u3yueHHe pabOoThl HJIEKTPOABUTATEILS.

20. Hzmepenue KII/I ameKTpoaBUTaTEIEHON YCTAHOBKH.

21. OmpITBl MO WCCICAOBAHUIO SIBICHUS HJICKTPOMArHUTHOW MHAYKIMU:
UCCIIEJOBAaHWE W3MEHEHWH 3HAYCHUS W HANPABJICHHUS HHIYKIIMOHHOTO
TOKA.

9 Knacc

Paznen 8. Mexanu4yeckue siBJaeHHsI

Mexannueckoe naBmwkeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTEIBHOCTh MEXaHHUECKOTO IBIDKEHUS. PaBHOMEpHOE MpsSMOIMHEHHOE
aBmkeHue. HepaBHomepHoe mnpsMonuHeliHoe aBkeHue. CpenHss U
MT'HOBEHHAs! CKOPOCTH TeJa IPH HEPABHOMEPHOM JBHKECHHU.

VYckopenne. PaBHOyckOopeHHOE mpsiMONMHEHOEe aBroKeHHe. CBOOOIHOE
nanenue. OnbITe! [anumnes.

PaBHOMepHOE /BIKeHME IO OKpYXHOCTH. Ilepron m dactora oOpaieHus.
JIunelinas u yriosas ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHUE.

IlepBbiii 3akon Hetotona. Bropoii 3akon Heiorona. Tperuil 3akon
Hptorona. [IpuHiun cyneprno3uium cuml.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsl: CUJIa TPEHUS! CKOJIbXKEHUS,
CHUJIa TPEHUS TIOKOS, IPYTUE BUIBI TPSHUSL.

Cuna TsHKECTH M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najgenns. JIBwkenne mianer Bokpyr Comnma (MC). Ilepas kocMuueckast
ckopocTb. HeBecOMOCTb U IIEpErpy3KHu.

PaBHOBecue MaTepuanbHON TOUKH. AGCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKpeIUIEHHOW OChio BpaileHus. MomeHnt cuibl. LleHTp
TSKECTH.

Nmnynsc Tena. Vi3mMenenne uMirynsca. UmMmynbe cuisl. 3aKOH COXpaHEHUS
numiyibca. PeaktuBHoe nBmkenne (MC).
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Mexanundeckast pabota ¥ MOIIHOCTh. Pabora cuil TSDKECTH, YHPYroCTH,
Tperus. CBs3b 3HEprun U padotel. [loTeHnManbHas SHEPTUS TEa, MOAHATOTO
HaJ MOBEPXHOCThIO 3eMIU. lloTeHnuanbHas SHEPrust CHKATONH MPYKUHBI.
Kunermueckass o»Heprus. Teopema o0 KHHETHYECKOH SHEPrHH. 3aKOH
COXpPaHEHMs MEXaHNUECKON IHEPTUu.

Hemoncmpayuu
1. HaOmoneHne MEXaHWYECKOTO IBIKCHUS TE€Ia OTHOCHTEIBHO PAa3HBIX TEI

oTcuéra.
2. CpaBHeHHMe IyTe W TPAGKTOPHH IBMKEHUsI OJHOTO M TOTO XK€ Tela
OTHOCHTENIFHO Pa3HbBIX TEJ OTCUETA.
W3MepeHue cKOpoCTH U YCKOPEHUs MPSIMOJIMHEHHOTO BIKEHUS.
HccnenoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.
Habmronenue 1BHKEHHUS Teja MO OKPYKHOCTH.
HaOmionenne MeXaHWYeCKHUX SIBICHHH, IPOMCXOAAINIMX B CHCTEME
orcuéra «Tenexka» mpu e€ PaBHOMEPHOM M YCKOPEHHOM JBIDKCHHU
OTHOCHTEIIEHO KaOWHETa (PH3UKH.
7. 3aBUCHMOCTBH YCKOPEHHS TeJa OT MAacChl Tela M JACHCTBYIOUIEH Ha HEro
CHITBI.

o0k w

8. HaOnroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUH TeJl.

9. /3mMeHeHue Beca Tela NPH YCKOPEHHOM JABHKCHUH.

10. Tlepenaua uMmysnbca Mpy B3aUMOJICHCTBHUU TEII.

11. TIpeoGpa3oBaHHS YHEPTHUHU MPH B3ANMOICHCTBHA TEII.

12. CoxpaHeHue nMITyJibca IPH HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJibca Ipu aOCOIOTHO YIIPYroM B3aMMO/ICHCTBHH.

14. HaGroieHre peakTUBHOTO JABIDKCHHS.

15. CoxpaHeHHe MeXaHHYECKON SHEPTUH ITPU CBOOOTHOM MaICHUU.

16. CoxpaHeHne MEXaHWYECKOW SHEPTHH NPH ABWKEHUH TeJla O AeHCTBHEM
MIPY>KHHBIL.

Jlabopamopnvie padomot u onvimul

1. KoncrpynpoBaHue TpakTa A pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMDKCHUSI IAPHUKA HITH TEJICIKKH.

2. OrmpeneneHne CpeaHeil CKOPOCTH CKOJBKEHHS OpycKa WM JBHIKCHUS
LIapUKa 110 HAKJIOHHOW IJIOCKOCTH.

3. Ormpezenenue YCKOPEHHUsI Tejla NPU PABHOYCKOPEHHOM JBHIKEHHH MO
HaKJIOHHOH IJIOCKOCTH.

4. UccnepoBaHue 3aBHCUMOCTH IYTH OT BPEMEHH MNPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. TlpoBepka THUIIOTE3bl: €CIIM IIPH PABHOYCKOPEHHOM JBMXKEHUH 0e3
HayaJIbHOM CKOPOCTH ITyTH OTHOCSITCS Kak psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJINHAKOBBI.
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6. HccrnenoBanwe 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKCHHS OT CHJIBI
HOPMaJIbHOTO JIaBJICHHUS.

7. Ompenenenye K0dGGHUIUCHTA TPEHHS CKOIBKEHUSL.

OrnpeneneHne )ECTKOCTH MPYKHHBL.

9. Ormpenenenue pabOThl CHIIBI TPEHUSI TIPH PAaBHOMEPHOM JIBU)KEHHH Tela
10 TOPU3OHTAILHON TIOBEPXHOCTH.

10. Omnpenenenue pabOTBl CHIIBI  YOPYrOCTH TP  TOABEME TIpy3a C
UCIIONB30BAaHUEM HEIOABIKHOTO H TIOJIBHYKHOTO OJIOKOB.

11. M3yueHue 3aKkOHa COXpaHEHUS SHEPTUH.

®

Paznen 9. Mexannueckue KoJe0aHUA U BOJHBI

Konebarenproe nBmxenne. OCHOBHBIE XapaKTEPUCTUKHA KOJICOAHMIA:
[EpUOJ, 4YacToTa, aMIUIMTyJda. MareMaTudecKuil U NPYKUHHBIM MAasTHUKHU.
[IpeBpaiienne YHEPTUHN IPH KOJIEOATSTHHOM TBIKCHUH.

3aryxaromue xoneOanus. By xneHHbIe Koebanus. Pesonanc.

Mexanuueckue BoOJHBL. CBOMCTBAa MeXaHMYECKHUX BOJH. lIpomonbHble U
NonepeyHble  BOJNHBL. JITMHA BONHBI U CKOPOCTh €€ paclpOCTPaHECHHUS.
MexaHWUECKHE BONHBI B TBEPIOM Tene, ceiicmuaeckue BOHEI (MC).

3Byk. I'poMkocTh 3Byka M BeicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu
1. Habmrogenne koneOaHW Tel MO NOCHCTBHEM CHIIBI TSDKSCTH W CHUIBI
YIPYTOCTH.
HabmroneHnune koneOaHmii Tpy3a HAa HUTH U Ha MPYKHUHE.
Habmronenne BEIHYX/ICHHBIX KOJICOaHUI 1 pe30HaHca.
PacnipocTpaHeHue MPOAONBHBIX U MTOTIEPEYHBIX BOIH (HA MOJICIIH).
Habmnrogenne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30oHaHC.
Jlabopamopnwvie pabomot u onvimaul
1. Onmpenenenne YacToThl U TepuoAa KojeOaHWH  MaTeMaTU4ecKOTo

MAasITHHKA.

ek wbd

2. OrmpeneneHue 9acTOTH U IEPHOIa KOJICOaHUH TIPYKIHHOTO MasTHHUKA.

3. HccrenoBanue 3aBUCUMOCTH IEpUOJIa KOJICOAHWN MOABEIICHHOTO K HHUTH
rpy3a OT JUIMHbI HUTH.

4. VccnemoBaHue 3aBHCHMOCTH TepHoJa KojaeOaHUH MPYKWHHOTO MasTHUKA
OT Macchl rpy3a.

5. TIpoBepka HE3aBUCUMOCTH TIEpHOJa KOJIEOaHWH Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl rpysa.

6. OmeIThl,  JEMOHCTPHPYIOIIMEC  3aBUCHMOCTh  [EpHOAa  KOjeOaHui
MIPY>KUHHOI'O MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPY>KUHBL.

7. V3MepeHne yCKOpeHHUs: CBOOOIHOTO TaICHHUS.
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Pasznen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE  ToJie.  DJeKTpOMarHuTHele  BoJjHbL. — CBolcTBa
3IEKTPOMArHUTHBIX BOJH. llIkama >7meKTpoMarHUTHBIX BONH. Mcmonmp3oBaHme
9JIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3H.
DOnexTpoMarauTHas mpupona csera. CkopocTh cBeTa. BonmHOBBIE CBOWCTBA
CBeTa.
Hemoncmpayuu
1. CBolicTBa RJICKTPOMArHUTHBIX BOJIH.
2. BoIiHOBBIE CBOICTBA CBETA.
Jlabopamopnwie padomot u onvimul
1. W3yueHue CBOMCTB AJICKTPOMATHUTHBIX BOJH C IMOMOIINBIO MOOHIEHOIO
Tenedona.

Pa3gen 11. CBeToBbIe siBJICHUS

JlyueBass  Momens  cBera.  Mcrounuku — cera.  IIpsmosnuHeiiHoe
pacnpocTtpanenue cBeta. 3atMeHuss ConHua u Jlynsl. OTpakeHue cBeTa.
IInockoe 3epkaino. 3aKOH OTpaKeHHsI CBETA.

IIpemomnenne cBera. 3akoH TperomieHHs cBeta. [lomHOE BHYTpeHHEE
OoTpakeHHE cBeTa. VIcrosib30BaHHE MOJIHOTO BHYTPEHHETO OTpPaKCHUS B
ONITHYECKUX CBETOBOJAX.

Jlunza. Xom unyueit B gmH3ze. OnrTHueckas cucrtema (oToamnmapara,
MuKpockorma u teneckorna (MC). ['ma3 kak ontudeckas cucrema.

Bbau30pykocTh U 1aTbHO30PKOCTb.

Paznoxxenmne Oenoro cBera B choekTp. OmbiTel HpioToHa. Cnoxenwne
CIeKTpalbHBIX 11BETOB. Jlucmepcus ceera.

Jemoncmpayuu

[IpsiMonMHETHOE pacTpoOCTpaHCHHE CBETA.

OtpaxkeHue cBeTa.

[Tonmy4yenne n300pakeHNH B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

[Ipenomienue cBeta.

OnTudeckuil CBETOBO/.

Xop mydeit B coOuparomieii TuH3e.

Xox ny4ell B pacceuBaroLIeil JIMH3E.

[Nomyuenne n300paXKeHUH C TOMOIIBIO JIMH3.

. Ipunmum geiicTBus GoToanmapaTa, MEKPOCKONA U TEJIECKOTIA.
10. Mogens riasa.

11. Pasnoxenue 6e0TO CBETA B CIIEKTP.

12. Tlomydenue Oestoro cBeTa IpH CIO0KEHHU CBETa PA3HBIX I[BETOB.

Jabopamopnwvie padbomot u onvimul
1. UccrenoBaHue 3aBHCHMOCTH YIJIa OTPaXXCHHS CBETOBOTO Jiyda OT yrIJia

TTaICHUSL.

2. VzyyeHne XxapaKTEepUCTUK M300paskeHNUs MpeMeTa B INIOCKOM 3epKalle.

©ENDUAWNE
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3. HccnenoBanue 3aBUCHMOCTH YIJla MPEJOMIICHHSI CBETOBOI'O Jiyya OT yIJia
[aJCHHs Ha TPAHULE «BO3LYX—CTEKIIOY.

4. TlomydeHue N300pakeHNH € TIOMOIIBIO COOMPATOIIEH JINH3BI.

5. Ompenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI coOmparomiei
JIMH3BI.

6. OTIBITHI ITO PA3IIOKEHHUIO OEIOTO CBETA B CIIEKTP.

7. OnbpITEI MO BOCHPUSTHIO LIBETa NPEIMETOB NPU HMX HAOIIOJCHUM dYepes
LIBETOBBIC (DUIIBTPHI.

Paznen 12. KBaHnTOBBIE SIBJIEHHUS
OmnsiTel Pesepdopnaa n mraneTapHas MoAens atoma. Moaens atoma bopa.
Hcnyckanue u norionienue ceera aroMoM. KBaHTel. JInHeHuaThIe CIIEKTPHI.
PammoaktuBHOCTH. Anb(ha-, 6eTa- 1 raMma-u3nydeHus. CTpoeHre aTOMHOTO
snpa. HykinoHHast Mojenb aTOMHOTO siapa. M30Tonsb!.
PagnoaktusHble peBpanieHus. [leproa nomypacmaia aTOMHBIX siziep.
SlnepHble peakiuu. 3aKOHBI COXPAHEHHMs 3apsIOBOrO M MacCOBOTO YHCEL.
OHeprus cBs3M aTOMHBIX siaep. CBsA3b Macchl M Heprun. Peakimn cuHTe3a u
nenenus saep. Uctounuku sneprun Connia u 38371 (MC).
SnepHast sHepreTuka. JIeWCTBHS pagMOAKTUBHBIX H3JIyYCHHWI HA JKHUBBIC
opranusmsl (MC).
Hemoncmpayuu
CHexTpbl N3Ty4eHHs U MOTJIOMICHHS.
CrexTphl pa3iIn4HbIX Ta30B.
Crektp BOJIOpOAA.
HaOmonenune Tpexos B kamepe Buibcona.
Pabora cuéTurnka HOHM3UPYIOUTNX H3ITy4CHHH.
Perucrpanyst n3rydeHns IPUPOJHBIX MUHEPAIOB M IIPOAYKTOB.
Jlabopamopuwie padomot u onvimul
. Habmonenne criyioniHpIX U THHEWYIaThIX CIIEKTPOB U3Iy4EHUS.
. MlccnenoBanue TpekoB: M3MepEeHHE SHEPTHH YACTUIIBI IO TOPMOZHOMY ITYTH
(o pororpadusim).
. M3amepenue panroakTBHOTO (GoHA.

egkrwnE

N -

w

IMoBTOPHUTEILHO-0000IIAIOIIHIT MOTYJIb

[ToBToOpHTENIEHO-00001IATOIINH MOJZyJb IpeJHa3HaYeH JUIst
CHUCTEMAaTH3allMd W OOOOIIEHWS TPEAMETHOTO COJCepKaHWS W  OIbITa
JIeITeNIbHOCTH, TIPHOOPETEHHOTO MPU U3YyYEHUH BCEro Kypca (HM3MKH, a TaK¥Ke
JUI ToAroTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY 1O (HU3UKe IS
00yJaromuxcs, BHIOPABIINX 3TOT YIEOHBIH MpeIMeT.

IIpu u3ydyeHun 1aHHOTO MOJYJISl PEau3yOTCA U CUCTEMATU3UPYIOTCS BUABL
JIeSITETIHHOCTH, Ha OCHOBE KOTOPBIX 00ECTIEYMBACTCS TOCTHIKEHUE MTPEIMETHBIX
M MeTanpeIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaToB OO0yueHHs, (OpMUpYyeTCs
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€CTECTBEHHO-HAay4YHasi  I'PAMOTHOCTB: OCBOGHME  HAy4YHbIX  METOJIOB
WCCIIEIOBAHUSL  SBJICHUH TIPUPOJABI M TEXHHUKH, OBJAJCHUE YMEHUSIMH
OOBSICHATh (DPU3UYECKHUEC SIBICHHS, MPHUMCHSS MOJYYCHHBIC 3HAHUS, PEIIaTh
3a/1a4y, B TOM UHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHaNEHO AEATEIHLHOCTHBIN XapakTep TaHHOTO pa3jiesa pealn3yercs
32 CyéT TOro, YTO YyYallUecs BbINOJHAIOT 3aJaHus, B KOTOPBIX UM
MpeaJ1araeTcs:

6 Ha OCHOBE TIIONyUYCHHBIX 3HAHWW paclo3HaBaTb M HAYYHO OOBACHATH
(usnveckue sIBICHUS B OKPYKAIOIICH PUPOJIC U MOBCETHCBHOM KU3HMY;

6 WCIIONIF30BaTh HAYYHBIC METONBI HMCCICIOBAHUSA (DM3MYCCKUX SBICHHUU, B
TOM YHUCJIE JIs1 IPOBEPKU TMUIIOTE3 U MOJYyUYEHHS] TEOPETUYECKUX BBHIBOJIOB;

6 OOBSICHSTh HAYYHBIC OCHOBBI HAOOJICC BAKHBIX OCTH)KCHUI COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUYECKOTO MCIOJIb30BAHMS  Pa3IMYHBIX
HWCTOYHUKOB SHEPIMHM HA OCHOBE 3aKOHA IPEBPAILECHUS U COXPaHEHUS BCEX
M3BECTHBIX BUJIOB SHEPTUU.

Kaxxnass w3 TeM JaHHOro pasjiena BKIIOYAeT OKCIEPUMEHTAIbHOE
ucciemoBanre 00o0MIaromero xapakrepa. Pa3mgen 3aBepIimaeTcsi MpoBeICHIEM
JUArHOCTHYCCKON U OIICHOUHOU pabOTHI 32 KypC OCHOBHOM IIKOJIBL.
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IINTAHUPYEMBIE PE3YJIbTATDBI

Wzyuenne yueOHoro mpeamera «®Pu3nka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus JO0JDKHO O0ECHEeYMBaTh JOCTHIKEHHE CIEIYIOUIMX JIMYHOCTHBIX,
METaIpPEeIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JTIMYHOCTHbIE PE3Y/1IbTATHI

IHampuomuueckoe éocnumanue:

—TIpOSIBJIEHHE HHTEpeca K HCTOPUM M COBPEMEHHOMY  COCTOSIHUIO
poccuiickoil (hn3nuecKoil HayKu;

—IIEHHOCTHOE OTHOIICHHE K JIOCTHXKCHUSIM POCCUICKUX YIEHBIX-(DU3UKOB.
I'pasicoanckoe u dyxoeno-upascmeennoe eocnumanue:

—TOTOBHOCTh K AaKTHBHOMY VyYacTHIO B OOCYXIEHHH OOIICCTBEHHO-
3HAYMMBIX M ATHYECKHX MpoOJeM, CBS3aHHBIX C MPAKTHYECKUM
MPUMEHEHHEM JTOCTIKCHUH (PH3UKH;

—OCO3HaHHE BaKHOCTH MOPAIBHO-3TUYECKUX MPUHIUIOB B JIEATEIBHOCTH
Y4EHOTO.

Acmemuueckoe éocnumanue:

—BOCIIPUSTHE ICTETHMYECKUX KayecTB (DU3MUYECKON HayKH: €€ rapMOHHYHOTO
MOCTPOEHHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH. Ilennocmu nayunozo
NO3HAHUA

—OCO3HAaHUE IEHHOCTH (U3WYCCKOH HAayKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI ~ MHpa, OCHOBBl  pa3BUTHA  TEXHOJOTMM,  BakHeHien
COCTABJISIOLLEHN KYJIBTYPBI;

—pa3BUTHE HAYYHOW JIOOO3HATEIBHOCTH, WHTEpPeca K HCCIeI0BaTEIbCKOM
JIeSITETIbHOCTH.

Dopmuposanue Kyaomypsl 300p06bs U IMOUYUOHANLHO20 OJ1AZONOYHUA .

—OCO3HaHWE IICHHOCTH 0€30MacHOro oOpa3a KH3HH B COBPEMCHHOM
TEXHOJIOTHYECKOM MHpPE, BaXHOCTH MPaBMUJI OE30MacHOrO MOBEACHMS Ha
TpPaHCHOPTE, HA TOPOTax, C AMEKTPHYCCKUM M TCILIOBEIM 000PYIOBAaHUEM B
JIOMAIIIHUX YCIIOBHSAX;

—Cc(hOpMUPOBAaHHOCTh HaBbIKa pe(IEKCHH, INPHU3HAHME CBOEro IpaBa Ha
OImMOKY M TAaKOTO K€ IpaBa y APyroro ueinoseka. Tpyoosoe éocnumanue:.
—aKTHBHOE YYacTHE B PEIICHHH IPAKTHUCCKHX 3a7ad (B paMKax CEMbH,
IIKOJBI, TOPOJIa, Kpasi) TEXHOJOTHYECKOH M COIMATFHON HAIpaBIEHHOCTH,

TPeOYIOIINX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

—MWHTepec K MPaKTHIECKOMY N3YUEHHIO MPO(ECCHi, CBI3aHHBIX C (PU3NUKOIA.

Jkonozuueckoe eocnumanue:
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—OpHEHTaLMsI HA NpUMEHEeHHEe (PU3MYECKUX 3HAHWW JUId PEIICHMs 3ajad B
o0yacTh OKpY)KaloIIeH cperpl, IUIAHUPOBAHMS IOCTYNKOB M OLEHKH WX
BO3MOYKHBIX MOCIEACTBUN AJIST OKPYXKAIOLIEH cpebl;

—OCO3HaHHE TII00ATBPHOTO XapaKTepa SKOJOTMYECKUX MpoOsieM U IyTed ux
pelIeHus.

Aoanmayua obyuarowe2oca K USMEHAIOUUMCA YCAO6UAM COYUATILHOU U
npupoonoii cpeowi:

—IIOTPeOHOCTh BO B3aWMOICHCTBHM TIPH BBIIOJHEHHM HCCIEAOBAHUN W
NPOEKTOB (PM3MYECKONW HANPABICHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM
APYTrHXx,

—TIOBBIIIEHUE YPOBHS CBOEGH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JIESITEIIbHOCTD;

—T1oTpeOHOCTh B (OPMHUPOBAaHMUM HOBBIX 3HAaHWHA, B TOM YHCIC
(hopmMynUpOBaTh WJEH, MOHSATHS, TUIOTE3bl O (PU3NYECKUX OOBEKTAX U
SBIICHUSAX;

—OCO3HaHUE JCPHUIUTOB COOCTBCHHBIX 3HAHMNA W KOMIICTCHTHOCTCH B
obmactu GpH3HKH;

—IUIaHUPOBaHHWE CBOETr0 Pa3BUTHsI B TPHOOPETECHWH HOBBIX (H3MYECKUX
3HAHWMH;

—CTpEeMJICHUE aHAIM3UPOBATh U BBISIBISTH B3aMMOCBSI3U ITPUPOJIBI, OOIIECTBA
Y SKOHOMUKH, B TOM YHCJIE C HCIIOIb30BaHNEM (DPU3NUECKUX 3HAHWH;

—OLIEHKAa CBOMUX JCHCTBUM C Y4YETOM BIIMSHUSA HAa OKDYXKAIOILYI Cpeny,
BO3MOYKHBIX TJI00ATBHBIX MTOCIIEICTBHH.

METAMPEAMETHBIE PE3Y/IbTATbI

YHuBepcanbHble No3HaBaTesibHble ,D,GVICTBMH

bazoevie nozuueckue oeiicmeust.

—BBIIBJIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC IMPU3HAKH OOBEKTOB
(sBJICHMIA);

—YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIUH, OCHOBAHUS IS
0000IIIeHUS U CpaBHEHUS,

—BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHMS B PACCMAaTPUBACMBIX (hakTax,
JTAaHHBIX ¥ HAOIIOACHUSIX, OTHOCAIIUXCS K (DU3NICCKUM SIBIICHUSIM;

—BBIIBJIATh NPUYMHHO-CIICCTBEHHBIC CBSI3W NPU HM3YYCHUH (HUIUICCKUX
SIBIICHUI W TIPOLIECCOB; JIEJIATh BBIBOJBI C HCIOJIH30BAHUECM JCTYKTUBHBIX U
HHIYKTHBHBIX YMO3aK/IIOYCHHUH, BBIIBUTATh THIIOTE3BI O B3aHMOCBS3SIX
(hM3MYECKUX BEJIMYUH, —CaMOCTOSATCIFHO BBIOMpATh CIOCOO pEIICHUS
yueOHOW (u3mueckoil 3amauu  (CpaBHEHHE HECKOJBKHX BapHaHTOB
pemieHus, BbIOOp HamOoIee MOIXOMAMIET0 € YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTECPHEB).
bazoevie uccnedoeamenvckue oeiicmeus .
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—MHCII0JIb30BaTh BONPOCHI KAK UCCIIE0BATEIbCKUII MHCTPYMEHT ITO3HAHUS;

—IPOBOAUTH 10 CAMOCTOSITEJILHO COCTABICHHOMY IUIAHY OIIBIT, HE- CJIOKHBIH
(u3nyeckuii  SKCIIEpUMEHT, HeOOJbIIOe HCClieoBaHHE (DU3UUECKOTO
SIBIICHHS;

—OLICHMBaTh Ha MPUMEHHMOCTb M  JIOCTOBEPHOCTH  HMH(OPMAIHIO,
HIOJIy4CHHYIO B XOJI€ HCCIICIOBAHHMS WU HKCIICPHMEHTA;

—CaMOoCTOATENLHO (GOpMyYIHpOBaTE 000OIIEHHS U BBIBOABI 110 PE3yJibTaTaM
NPOBEIEHHOTO HAOIIOCHYS, OIBITA, HCCICIOBAHMS;

—IpPOTHO3UPOBAaTh  BO3MOXKHOE  JaibHediee  pa3BuTHe  (PUBHYECKUX
HPOLIECCOB, a TAKXEe BBIABUTATH NPEATIONIONKEHH 00 X PAa3BUTHH B HOBBIX
YCIOBUAX U KOHTEKcTaxX. Padoma c ungpopmayuei:

—TIPUMEHSATH pa3JIMuHbIe METOJIbl, HHCTPYMEHTBI U 3aIlPOCHI NIPH TIOMCKE U
ortOope MHpOPMALMK WIM JaHHBIX C Y4ETOM IpPEIUIOKECHHOH Y4eOHOI
(busnveckoii 3amauu;

—aHAJIM3UPOBATh, CUCTEMATU3NPOBATh U UHTEPIPETHPOBATh MH- (OPMALHIO
Pa3IMYHbIX BUJOB ¥ ()OPM MPE/ICTABICHUS;

—CaMOCTOATEIBHO  BBIOMPAaTh  ONTHMaJbHYI  (opMy  HpelIcTaBICHUS
uHGopMalMK W WUIIOCTPUPOBATh pEUIaeMble 3aJadd  HECIOXKHBIMH
CXeMaMH, AdarpaMMaMu, HHOU rpaduKoil U uX KOMOMHALUSIMHU.

YHuBepcanbHble KOMMYHUKATUBHbIE aencrama

Obwenue:.

—B Xxo0/i¢ OOCYXIeHus y4eOHOTO MaTepuana, pe3yabTaToB J1abopaTOPHBIX
padoT U TPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI U
BBICKA3bIBAaTh HJCH, HAICNEHHBIC HA pEIICHHE 3aJaud M MOJAep’KaHHe
OIaroskenaTeNbHOCTH OOIICHHUS,

—COTIOCTABIISATh CBOM CYXKACHUS C CYXKICHHSIMU JPYTUX YYaCTHHKOB JTHAJIOTa,
00HapyKUBATh PA3IMIHE M CXOICTBO ITO3UIIHIA;

—BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEACTABIATh PE3YNBTaThl BBIIOJTHEHHOTO (DH3MYECKOTO OIBITa
(3KcTIepuMeHTa, UCCIIEeI0BAHNS, IPOEKTA).

Coemecmnasn desmenvnocms (cCompyonuuecmeo):

—IIOHUMaTh W MCIOJIB30BATh IPEUMYIIECTBa KOMaHHON W MHANBULYaJIbHON
paboThI U PEUICHNH KOHKPETHOH (hH3NIECKOM TPOOIIeMBI;

—TIPUHUMATh eI COBMECTHOM JIESTENbHOCTH, OPraHU30BBIBATh JICHCTBHS
mo e¢ JMOCTIKEHHUIO: paCTIpeiesaTh pOJIM, OOCYXJaTh MPOIECCH U
Pe3yJIbTaThl COBMECTHOH PabOThI; 00001aTh MHEHHSI HECKOIBKHX JIFOICH;

—BBITIOJHATE CBOIO YacTh PabOTHI, JOCTHTas KayeCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAIPaBJICHUIO U KOOPAWHUPYS CBOU JEHCTBUSA C APYTHMHU WICHAMH
KOMaH/IbI;
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—OIICHUBATh Ka4yeCTBO CBOCT0 BKJIaJa B OOMIMHA MPOAYKT IO KPUTCPHUSM,
CaMOCTOSTENIFHO COPMYIHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSL.

YHuBepCcanbHble peryiaTuBHbIe AeﬁCTBMH

Camoopzanusayus:

—BBISBIISATH IPOOJIEMBI B )KNU3HEHHBIX U YUCOHBIX CUTyalUsIX, TPEOYIOIINX /IS
pemeHns GU3NICCKUX 3HAHUMH;

—OpHEHTHPOBATHCS B PA3IMYHBIX  MOAXOAAX  HPUHATUS  PELICHHH
(MHOUBHUIyaTbHOE, TPUHATHE pPEIICHWS B TPYIIE, NPUHSATHE PpEIICHUH
rpynmnoil);

—CaMOCTOSTEIEHO COCTABIISITh AITOPUTM peIIeHUs (pH3MUecKor 3amadd Win
IUIaHA HCCIIECJIOBAaHMS C YYETOM HMEIOLIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHUPOBATh MpeIaracMble BAPHAHTEI PEIICHHA;

—esiaTh BBIOOP M OpaTh OTBETCTBCHHOCTh 3a pelicHue. CAMOKOHMPO/ib
(pegpnexcus):

—/J1aBaTh aICKBAaTHYIO OICHKY CUTYallUHu U Mpcajiarath jiaH eé U3MCHCHUA,

—OOBACHATD  NPWYMHBI  JOCTIDKCHHUS  (HENOCTIDKEHHS)  PE3ylbTaToB
JIeSITeNIbHOCTH, 1aBaTh OILICHKY IMPHOOPETEHHOMY OIBITY;

—BHOCHTH KOPPEKTHBHI B JCATEIHFHOCTH (B TOM YHCIE B XOJ BBHITOIHCHHUS
(U3MYECKOTO  HUCCIEJOBaHMS WIM TPOEKTa) HAa OCHOBE  HOBBIX
00CTOATENTLCTB, W3MCHHBIIHNXCS CHUTYAIlli, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILUX TPYJHOCTEH;

—OIICHUBATh COOTBETCTBHE Pe3yabTaTa IENH U YCIOBUSIM. IMOUUOHATIbHBLI
UHMeIIeKm

—CTaBUTh ce0sl Ha MECTO JIPYTrOro 4YesioOBeKa B XOJIe CIIopa MM JTUCKYCCHU Ha
HAYYHYIO TeMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.
Ilpunamue ceosn u opyzux:

—IpU3HABaTh CBOE MPABO Ha OLIMOKY MPH PEHICHUH QU3UYECKUX 3a/ay UK B
YTBEPIKICHHUSX HAa HAYYHBIC TEMBI H TAKOE K€ TIPABO JPYTOro0.

MPEAMETHbBIE PE3Y/IbTATHI

7 Knacc

IIpeametHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTH Y 0OyUAIONIMXCS yMEHH:

—MNCIIONIB30BaTh  TOHATHS:  (U3MYECKHE M XUMHUYECKHE  SIBJICHHMS;
HaOJII0JIeHUe, DKCIEPUMEHT, MOJeNb, TUIOTe3a; EIWHHUIBI (DU3MUEeCKHX
BEJIMYMH; aToOM, MOJIEKYyJia, arperaTHble COCTOSIHWSI BelectBa (TBEpJoe,
KHUJKOE, Ta3000pa3HOe); MEXaHHMYeCKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIHMHEIHOE), TPACKTOPHsl, PAaBHOACHCTBYIOIIAs CHII,
nedopmanus (ymnpyras, IUIaCTHUECKas), HEBECOMOCTb, COOOIIAIOIINECS
COCY/IbI;

20



—pas3nuyate sBiacHUs (aud¢y3us; TEIUIOBOC MBMKCHUE YACTHUI[ BCINCCTBA;
paBHOMEpHOE  [BI)KCHHE,  HEpAaBHOMEPHOE  [BIKCHHE,  WHEPIIHS;
B3aUMOJICIiCTBHE TeN; paBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOH OChIO
BpAICHAS; TIepeiada NaBJICHUS TBEPIBIMU TEIaMU, KUIKOCTSIMHU U Ta3aMu;
aTMOoc(epHOE [aBJICHUC, IUIABAHWE TEJ, IPEBPAIICHUS MEXaHUYCCKOM
SHEpPTrur) TI0 ONMCAHMIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHE;

—pacro3HaBaTh TPOSBICHWE W3YYCHHBIX (DH3WYCCKUX SBICHUN B
OKpPYXKAalOIleM MHpE, B TOM 4YHCIC (U3UUCCKUC SIBICHHUS B MPHPOJIC:
MIPUMEPBI BIKCHHS C PA3THYHBIMH CKOPOCTSMH B JKMBOH W HEKHUBOM
npupoje; ACHCTBUE CUJIbl TPEHUS B MPHUPOAEC U TEXHUKE;, BIUSHUE
aTMOC(EepHOTO JABICHUS Ha XUBOW OpraHW3M; IIaBaHWE PBIO; pHIYard B
TeJe 4elloBeKa; MPU 3TOM IEepPeBOIUTH NMPAKTHUYECKYIO 3a/ady B y4eOHYIO,
BBIJICIIATE CYIICCTBCHHBIC CBOMCTBA/PHU3HAKN (PH3UUCCKUX SBICHUM;

—OINKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (HU3UUCCKUC SBJICHUS, HCIOJB3YS
(hm3nveckne BETUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, Iy Th,
CKOpPOCTb, CPEAHsAsS CKOPOCTh, CHJIA YIPYTOCTH, CHJIAa TSDKECTH, BeC Tena,
CHUJIa TPEHUS, TaBJIeHUe (TBEPIOTO TeNa, KHUIKOCTH, Ta3a), BHITAIKUBAIOIIAS
cuila, MeXaHu4deckas pabora, MOIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOO(Q(QUINEHT TIIONE3HOTO JCHCTBHSI MEXaHW3MOB, KHHETHYECKass U
MOTEHLIMATIbHASL DHEPrus); TMPU  ONUCAHUM MPABWIBHO TPAKTOBATh
(hm3M9ecKuil CMBICTT MCIIOB3YEMbIX BEIMYMH, UX 0003HAUCHHS U €IMHHIIBI
(hM3MYeCKUX BENWYMH, HAXOIUTH (OPMYIBL, CBS3BIBAIOIINE JaHHYIO
(DU3MYECKYI0 BEJIMYUHY C JPYTUMH BCJIMYHHAMH, CTPOUTH TPapuKU
W3yUCHHBIX 3aBUCHUMOCTEH (PU3NIECKUX BEITHUNH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHUS W MPOLECCHI,
UCTIONB3Ysl TPaBUIa CIOKEHUS CHI (BIONb OJHOHM TpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBWIO paBHOBecHs pwlyara (61oxa),
«30JI0TOE TIPABUIIO» MEXaHUKH, 3aKOH COXPAaHCHUSI MEXaHUICCKOH SHEPTHUH;
IpU ATOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBATH €ro
MaTeMaTHYECKOE BBIPaKECHUE,

—O0O0BSCHSTH (PU3UUYECKUE SIBJICHUS, IPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYyalUil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BhISBISATh
MPUYHUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BICHEHUE U3 1—2 JTOTHYECKUX
[IaroB C OMOpoHW Ha 1—2 M3YyYeHHBIX CBOWMCTBA (PU3NYECKUX SIBICHHH,
(hM3MIECKHX 3aKOHA WM 3aKOHOMEPHOCTH;

—pewarb pacu€THble 3afauyd B 1—2 JeHCTBUS, HCHOJB3YS 3aKOHBl U
(hopmynbl, CBS3BIBAOIINE (PU3NYECKUE BEIWYHMHBI: HAa OCHOBE aHaIH3a
YCIIOBHSL 3aJ[a4¥l 3alMCHIBATh KPATKOE YCJIOBHUE, MOACTABISTH (PU3UUCCKUC
BETMYMHBI B (OPMYJIBI M TIPOBOJWUTH PACUEThI, HAXOJIUTHh CIPABOYHBIE
JTAaHHBIC, HEOOXOIUMBIC IS PEIICHUS 3a1ay, OICHUBATh PEAMCTUYHOCTH
MOJIy4eHHOU (pU3UIeCcKOl BETMUNHBI,
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—pacno3HaBaTh IPOOJEMBI, KOTOPHIE MOXHO pELIUTh IPH HOMOIIN
(hU3MUECKUX METOMOB; B ONMHCAHUM HCCIEIOBAHUS BBIACIATH IIPOBEPSEMOE
MPENOoNoKeH!e (TUIOTe3Y), pa3nudaTh U UHTEPIPETUPOBATh MOTyUSHHBIH
pe3ysbTaT, HAXOAWTH OMIMOKM B XOJE OIBITa, JENaTh BBIBOABI IO €ro0
pesybTaTam;

—TIIPOBOANTDG OMBITHI 1O HAOMIOACHMIO (U3MUCCKUX  SIBICHUH WM
(u3nyecKuX CBOMCTB Tel: (POPMYIHPOBATH TIPOBEPSEMBIC TIPEITOJIOKEHUS,
coOMpaTh yCTAHOBKY M3 NPEUIOKEHHOTO O0OPYAOBAHUS, 3alUCHIBATE XOJ
orbITa U GOPMYIHPOBATH BHIBOJIBI;

—BBINOJHATh IIPSAMBIC W3MEPEHHSI PACCTOSHHSA, BPEMEHH, MacChl  Tena,
00bEMa, CHJIBI W TeMIlepaTypbl C HCIOJIb30BAaHHEM aHAJOTOBBIX U
UQPOBBIX MPUOOPOB; 3amHCHIBATG TOKa3aHWS TPHOOPOB C YIETOM
3aJJaHHON a0COJIIOTHOW TOTPELIHOCTH U3MEPEHNIA;

—IIPOBOANTH MCCIICAOBAHUE 3aBHCUMOCTH OJHOI (PM3MUIECKON BE- TUIMHBI OT
JpYrol ¢ HCIOIB30BAHUEM TMPSAMBIX H3MEPEHHUHl (3aBUCHMOCTH IyTH
PaBHOMEPHO ABIXKYILETOCS Tela OT BPEMEHH ABMKECHUS TEJIA; CUIIBI TPEHUS
CKOJIBKCHUS OT CHIIBI JIaBJICHHUSI, KAUeCTBa 00OPaOOTKHU MMOBEPXHOCTEH Tell U
HC3aBUCUMOCTU CHWJIbI TPCHUA OT IUIOINAAN COIIPUKOCHOBECHHA TEJI; CHUJIbI
YIPYTOCTH OT YIUIMHEHUSI NPYXXHMHBI; BBITAIKHWBAIOIICH CHIBI OT 00bEMa
NOrpyXKEHHOU YacTH Tejla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TEJa, OT TJIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJIO; YCIOBHH
IUIABaHUS TeJl, YCJIOBUH paBHOBECHs pblyara W OJIOKOB); y4acTBOBATh B
IUIAHWPOBAaHMM  y4eOHOTO  MCCIeJIOBaHHs, COOMpaTh YCTaHOBKY H
BBITNIOJHATE H3MEPECHUA, CIACAYyd MNPCAJTOKECHHOMY IIJIaHy, (bI/IKCI/IpOBaTI)
pe3ysbTaThl MOJIYYCHHOW 3aBUCHMOCTH (U3MUYECKHX BEIMYMH B BHJC
MPEAJIOKECHHBIX Ta6HI/IL[ n Fpa(bI/IKOB, JACJIaTb BBIBOJBI IO PE3yJbTaTaM
WCCIIE/IOBaHNS;

—IHPOBOJUTL KOCBCHHBLIC H3MEPCHUA (bHSI/I‘IeCKI/IX BCJIIMYUH (HHOTHOCTL
BEILECTBA JKUIKOCTH M TBEPAOTO Tella; CHIIa TPEHUS CKOJIbKEHHS; aBIICHUE
BO3JlyXa; BBITAJIKUBAWOLIAs CWJIA, JCHCTBYIOIIAs HA IOIPYXKEHHOE B
KUJIKOCTh  TeJlo;  KOI(D(UIMEHT  MOJNE3HOro  AEHCTBUS  IPOCTHIX
MEXaHU3MOB), CJIEAYS MPEJIOKEHHON WHCTPYKLIUHU: TPU BHITOITHEHUH
M3MEpEeHnil coOupaTh OSKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYHCISTDH
3HAUYCHUE NCKOMOM BEIMUMHBI;

—Cco0Jo1aTh NMpaBWiIa TEXHUKN 0€30I1acHOCTH pH padoTte ¢ J1abopaTopHBIM
obopyoBaHuem;

—yKa3bIBaTh NPHHLUIBEI JCHCTBUS TPHOOPOB M TEXHWYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETD, COOOIMIAIOIINECS COCYIbI, OapomeTp,
pbIyar, IoIBM>KHBII M HEIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

—XapaKkTepru30BaTh MPUHIUIBI JIEHCTBUSA W3YYCHHBIX INPHOOPOB i
TEXHUYECKUX YCTPOWCTB C OMNOpOH HAa MX OmNMCaHus (B TOM 4HCIE:
MOJIINIHUKY, YCTPOMCTBO  BOJONPOBOJA, THUAPABIMYECKHHA  Mpecc,
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MaHOMETP, BEICOTOMEP, HOPILIHEBOI HACOC, APEOMETP), UCHOJIb3YsI 3HAHHS O
CBOHMCTBaxX (HYM3MUECKHUX SIBJICHUH M HEOOXOIuMbIe (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

—TPUBOANTH TPUMEpPHl / HAXOOUTh HWHPOPMANMIO O  MpuUMepax
NPAaKTHYECKOTO HCIIOJB30BaHMUs (DU3NUECKMX 3HAHUM B IIOBCEJAHEBHOM
JKU3HH JUTA oOecTiedeHnsi 0e30MacHOCTH MpH OOpamieHu: ¢ MpHOopaMu U
TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHUsSI 3/I0POBbS M COOJIIOICHNST HOPM
9KOJIOTHYECKOTO MTOBE/ICHHS B OKPY’KaIOIIeH cpese;

—OCYLIECTBIISATH OTOOpP HMCTOYHMKOB HH(pOpManuu B cetd VHTepHeT B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE MMEIOIINXCS
3HaHMH W TyTEM CpaBHEHHs PAa3JIUYHbIX HCTOYHHUKOB  BBIICINSTH
HHPOPMALINIO, KOTOpas SBISACTCA MPOTHBOPEYMBONH WM MOKET OBITH
HEJIOCTOBEPHOU;

—TMCIIONK30BATh TIPU BHITIOHEHWH YYEOHBIX 3aJaHU HAYYHO-TIOMYJIPHYIO
auTepatrypy (U3HYECKOTO COJCpIKAHMsI, CIPABOYHBIC MaTepUalIbl, PECyPChI
cetn VHTepHeT, BuameTh mNpuEMaMH  KOHCICKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIMK M3 OJHON 3HAKOBOIl CHCTEMBI B IPYTYIO;

—CO03/1aBaThb CO6CTBCHHI)IC KpaTKUC NMHUCbMCHHBIE W YCTHBIC COO6H_ICHI/IH Ha
OCHOBE 2—3 WMCTOYHHMKOB MH(OpMAIH (PH3UYECKOTO CONEPIKAHUSA, B TOM
qucIie MyOJUYHO JIeNaTh KpaTKue COOOIIEHHs O pe3yibTaTrax MPOeKTOB HIIH
Y4eOHBIX HCCIICJOBAHUI;, MPU STOM TPAMOTHO HCIIONB30BaTh W3ydCHHBIN
NOHATUHHBIM ~anmapatr Kypca (H3HMKH, CONPOBOXKAATH BBICTYILICHUE
Mpe3eHTaleH;

—TIpU BBINOJIHEHUH YYEOHBIX MPOEKTOB M HCCJIEIOBAHMUN pacHpenessaTh
00s13aHHOCTH B TPYINIE B COOTBETCTBHH C IIOCTABJICHHBIMH 3aJlad4aMH,
CJICAUTb 3a BBIIIOJIHCHUCM IIJIaHA HeﬁCTBHﬁ, AICKBAaTHO OILICHUBAThb
COOCTBeHHBIM  BKJIAJ B  JCATENBHOCTh  TPYINIBL,  BBICTPAUBATh
KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, YUYUThIBass MHCHHUE OKPYXKarONIUX.

8 Knacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTpaykaTh

Cc(OPMHUPOBAHHOCTH Y O0YJAFOIITIXCS YMCHHA:

—HCTOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBIKCHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAJUIMYECKUE U
aMmop(dHbIe Tena, HACHIIIEHHBIM W HEHACHIIICHHBIHN Map, BIAXXHOCTh BO3yXa;
TeMIIepaTypa, BHYTPEHHSISI YHEPrusi, TEIUIOBOM JIBUraTellb; dJIeMEHTapHbIN
ANEKTPUIECKUH 3apsiyl, dIEKTPHUUECKOE TOJIe, TIPOBOJHUKHA M JTUAJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

—pa3nu4ath SABIEHUS (TEIJIOBOE pAaCUIMpPEeHHE/CKaTHe, TeronepeaaJa,
TEIJIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWLISPHBIE SBICHUS, WCHApEHUE,
KOHJCHCAIIWs, IUTABJIEHUE, KpHUCTaiuu3anus (OTBepJeBaHUE), KHIICHUE,
Terionepenaya (TeTIonPOBOTHOCTb, KOHBEKIIHS, U3ITyYEHue);
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JNEKTpHU3alus Tell, B3aUMOJEHCTBHE 3aps]OB, NEHCTBUSA AIIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBME MAarHuUTOB, JEHUCTBUE
MarHUTHOTO MOJIS HAa MPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAs WHIYKIIHSA)
[0 OIMCAaHUI0 MX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHE;

—pacrio3HaBaTh TPOSBICHWE W3YYCHHBIX (DH3WYECKUX SBICHUN B
OKpYXKalOIleM MHpe, B TOM 4uciie (U3MYECKUE SIBICHHS B NPHUPOJIC:
MIOBEPXHOCTHOE HATSHKEHUWE U KANWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTalIbl B mpupoje, wusnyueHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa; IEKTPHICCKIEC
SBJICHUSI B aTrMocdepe, DIEKTPHYECTBO KHUBBIX OPraHU3MOB; MarHUTHOE
moyie 3eMid, Apeiid IOIOCOB, POIb MAarHUTHOTO IONSA U JKU3HU Ha
3emie, MOJSIPHOE CUSHHE; NMPHU 3TOM NEPEBOAUTH NPAKTHUECKYIO 33734y B
y49eOHYI0, BBIICTATH CYINICCTBEHHBIC CBONCTBA/TIPU3HAKH ~(DU3MICCKUX
SIBJICHU;

—OTNHCHIBATh W3YYCHHBIC CBOWCTBA TEN W (DUIUUCCKUE SBICHUS, HCIOIB3YS
(usnyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUsi, KOJIUYECTBO
TEIUIOThl, YZAENbHAas TEIJIOEMKOCTb  BEILIECTBA, YJEJNbHas TEIJIOTa
IUIABJICHHS, YZAEJNbHAs TEIUIoTa MapooOpa3oBaHus, yjelbHas TeIIoTa
CTOpaHUs TOIUTHBA, KOO(PPHUIIUEHT MOJIE3HOTO ACHCTBHS TEIUIOBOH MAIITHHEL,
OTHOCHTENIbHAsI BIAKHOCTh BO37yXa, 3JCKTPHUUECKUI 3apsii, cuila TOKa,
3JEKTPUUYECKOE HANpSIKEHUE, CONPOTUBICHUE MPOBOJHHUKA, YJEIbHOE
COIIPOTHBIICHHE BEIIECTBA, pa00Ta M MOIIHOCTh JJIEKTPUICCKOTO TOKA); IIPH
OMHCAaHWM MPABUIBHO TPAKTOBATh (U3UYECKUH CMBICT HCIIONb3YEMbIX
BEJIMYHMH, O0O3HAUCHWS ¥ CIUHUIBI (U3NYCCKUX BEIWYHH, HAXOIUTh
(hopMyJibl, CBSI3BIBAIONIME JAHHYIO (U3UUECKYIO BEJIMYUHY C APYTHMH
BEJIMYMHAMH, CTPOHUTH TpadUKA HM3YYCHHBIX 3aBHCUMOCTCH (U3UIECKUX
BEJIMYHH;

—XapaKTepru30BaTh CBOWCTBA TeN, (PU3MYCCKHE SBICHUS W TPOIECCHI,
UCTIONB3YSl OCHOBHBIE MOJIOKEHHS MOJEKYIIPHO-KHHETHYECKONH TEOpHUHU
CTPOCHHUS BEIIECTBA, MPHUHIUII CYMEPIIO3UIMH IMoJiel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHs 3apaia, 3akoH OMa JUIs ydacTKa IeTH, 3aKOH
Jlxoyns—IJleHna, 3akOH COXpaHEHMs OHEPruM; IpH 3TOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHAa W 3alMCBIBATH €T0 MaTeMaTHYEeCKOe
BBIPA)KEHUE;

—O0O0BACHATD (hU3WYECKHE IPOIECChl M CBOMCTBA Tel, B TOM HYHCIE U B
KOHTEKCTE CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYHUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BICHEHUE M3 1—2 JTOTHYECKUX
IaroB C OMOpod Ha 1—2 M3YyYeHHBIX CBOICTBA (PU3NYECKUX SIBICHHH,
(hM3MIECKHUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

—pemaTh pacuy€THble 3aJaud B 2—3 JIEHCTBUS, HCIOJB3YS 3aKOHBI U
(hopmynbl, CBS3BIBaOINE (PU3NYECKUE BEIWYHMHBI: HAa OCHOBE aHaIH3a
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YCJIOBHUSL 3aJa4d 3alMChIBaTh KpPAaTKOE YCIJIOBUE, BBIABIATH HEJOCTATOK
JNAHHBIX JIJIS  pemieHus 3a7add, BBIOMPATH 3aKOHBI W (QOPMYIIBL,
HeoOXomuMmble Ui e€ pCIICHUS, MPOBOTUTH pacuyéThl M CpPaBHUBATH
MOJTYYeHHOE 3HAUCHNE (PH3MUECKON BEIIMIUHBI C H3BECTHBIMA TaHHBIMH;

—pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PCIIUTh TMPH  [TOMOIIH
(hM3MYEeCKUX METOJOB; HCIOIB3Yys OIMCAHWE WCCICIOBAHUSA, BBIICIATDH
MpoBEpsieMOE  MPEIOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  MOpAJKa
[IPOBEJICHUS HCCIEA0BaHNUS, 1€TaTh BbIBObI;

—IPOBOAUTH OMBITHI IO HAOMIOACHUIO (DU3MUCCKUX  SBJICHUN WK
(hM3M9IeCKUX CBOMCTB TeN (KAMMIULIPHBIC SBJICHUS, 3aBUCHMOCTD TaBIICHUS
BO3AyXa OT ero o0béMa, TeMIeparypbl; CKOPOCTH  Ipoliecca
OCTBIBaHUS/HATPEBAHUS npu W3JIy4YEHUU oT BeTa
M3JTYYaOIICH/TOTIIOMIAOIICH TOBEPXHOCTH; CKOPOCTh MCIAPEHUS] BOIBI OT
TEMIIEPATYPHI KUAKOCTU U IJIOLIAAN €€ MOBEPXHOCTH; SJIEKTPU3ALU TEN U
B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3aps0B; B3aUMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BH3yajM3alUsi MAarHUTHBIX TIOJE€H MOCTOSHHBIX MAarHHUTOB;
JIEUCTBUS MArHUTHOTO TOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBa
JJeKTPOMArHuTa, CBOWCTBA  AJNEKTPOABHTATETSI IOCTOSTHHOTO  TOKA):
(hopMyIHPOBATh MPOBEPSIEMbIC MPEAIOIOKCHUS, COOUPATh YCTAHOBKY H3
MIPEIOKEHHOTO 000PYIOBaHHUS; OTHCHIBATE XOJ OIBITa M (POPMYIHPOBATH
BBIBOJIBI,

—BBIIOJIHATH MPSAMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHOW BIIAKHOCTHU
BO3/lyXa, CHJIbl TOKa, HANpPsDKEHUS C MCIOJIb30BAaHUEM aHaJIOTOBBIX
npuOOpOB M JATYUKOB (PU3WYECKUX BEJIWYUH; CPABHUBATH DPE3YJIbTATHI
WU3MEPEHUH ¢ y4ETOM 3aJaHHOH a0CONIOTHOW OTPEITHOCTH;

—TIPOBONUTH KCCIICAOBAHHE 3aBUCHMOCTH OIHON (hU3MYCCKON BEIHUYUHBI OT
IPYro ¢  WCHONB30BAaHUEM  TMPSAMBIX  U3MEPEHHH  (3aBHCHMOCTH
CONIPOTUBJICHHUS] TPOBOJHMKA OT €ro JUIMHBI, IJIOIIAJXd IONEePEeYHOro
CEYEeHHs U YIEJIbHOTO CONPOTHUBIICHUS BEUIECTBAa MPOBOJHUKA; CHJIbI TOKA,
WYIIETO Yepe3 NPOBOAHUK, OT HANPSKEHUS Ha IIPOBOJIHUKE; UCCIIEI0BAHHIE
MOCJIEIOBATEILHOTO W TMApajUICIbHOTO  COCAWHEHHWH  TPOBOIHUKOB):
IUIAHUPOBATh  WCCIICJOBAaHUE, COOMPATh yCTAHOBKY W  BBINOJHSTH
U3MEpPEHUs, CIlenys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATh PE3yJIbTAaThl
MOJIyY€HHOW 3aBUCHUMOCTH B BHJIE TaOIHIl U TPAPUKOB, JI€7aTh BBIBOJIBI 11O
pe3yJbpTaTaM UCCIEN0BaHus;

—TpPOBOJIUThL KOCBEHHBIE W3MeEpeHUs (U3MUECKHX BeNWYMH (yAelbHas
TEIUIOEMKOCTh ~ BCIECTBA, COIPOTHBJICHUE MPOBOJHHKA, pabora U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHUs, coOMpaTh
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY, CJlEAysl NPEUIOKEHHON HHCTPYKLHUH, U
BBIYMCIISATH 3HAUCHHUE BEITUYNHBI;

—Cco0r0/1aTh TpaBMIIa TEXHUKU OE30MACHOCTH MPH padboTe ¢ 1abopaTOPHBIM
obopyoBaHueMm;
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—XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HM3YYCHHBIX MPHOOPOB u
TEXHUUYECKHUX YCTPOMHCTB C OMOPOH HA WX OMHCAHMSA (B TOM YHCIE: CHCTEMA
OTOIUICHHS TOMOB, TUTPOMETp, TapOBasi TypOHHA, aMIIECPMETP, BOJIBTMETD,
CUETUMK DIICKTPUYECKON HHEPIUH, AIIEKTPOOCBETHUTEIBHBIC MPUOOPEI,
HarpeBaTeIIbHBIC AEKTPOIPUOOPHI (mpumeps), JJEKTPUUYCCKUEC
MIPEIOXPAHHUTENN; dICKTPOMArHAT, AJIEKTPOJABHUTATENbh MOCTOSHHOTO TOKA),
UCIIONIB3Ysl 3HAHHUS O CBOMCTBaX (DU3MYCCKHUX SIBJICHUH M HEOOXOIMMBIC
(hm3nveckre 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIC TEXHUYCCKUE YCTPOWCTBA U H3MEPUTEIbHBIC
pUOOPHI IO CXeMaM U CXEMAaTHYHBIM PHUCYHKaM (SKUIKOCTHBIM TEPMOMETD,
TEPMOC, TCHXPOMETP, THUIPOMETpP, JBHUIATElb BHYTPCHHETO CrOpaHUs,
JJEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI AIEKTPHUYECKUX IIeTIel C
MOCJICIOBATEILHBIM M TapaUICIbHBIM COCAMHCHUEM 3JICMEHTOB, pa3jindas
yCIIOBHBIC 0003HAYCHHS DIIEMEHTOB JIEKTPHUCCKUX IICTICH;

—TMPUBONTH MIPUMEPBI/HAXOIUTh HHMDOPMAIMIO O MPUMEPAX MPAKTHUYECCKOTO
UCTIONB30BaHU  (U3WYECKUX 3HAHUH B TIOBCEIHEBHOW JKM3HU [UIA
obecrieueHnst  0€30MACHOCTH TP OOpalleHWH ¢ [pudopamMu |
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBBs U COOIIOICHUS HOPM
IKOJIOTHUYECKOT0 TIOBEJICHUS B OKPYXKAOIICH cpere;

—OCYIIECTBIIATh TOUCK HH(OPMAIMK (PU3UUCCKOTO COMCPKAHUS B CETU
WHTepHEeT, HA OCHOBE WMCIOIIUXCSA 3HAHWA W TYTEM CpaBHCHHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJCIATH MH(OPMAIIHIO, KOTOPAs SBJSICTCS
MIPOTHBOPEYUBOI HIIF MOKET OBITh HEJIOCTOBEPHOIA;

—HCIIOJIb30BaTh TPHU BBINIOJHEHUH YYCOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (HU3MIECKOTO COJICpIKaHUs, CIIPABOYHBIC MaTepPHAIbl, PECYPCHI
cetu MHTrepHeT, BiameTh npuéMaMu  KOHCIICKTHPOBAHHS  TEKCTa,
npeoOpa3oBaHyst HHPOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBCHHBIC MHUCHMECHHBIE M KPATKHE YCTHBIC COOOIICHUS,
0000mmass wHMDOPMAIMIO W3 HECKOJIHKUX HCTOYHHKOB (PH3HUUECKOTO
COJICpKAHMUs, B TOM YHCJIE IyOJIMYHO TPEACTABIATh PE3YJIbTAThl IPOCKTHOMN
WA HCCIIEJ0BATEIILCKON IEATEIIFHOCTH; P TOM I'PAMOTHO HCIIOJIb30BaTh
M3y4YeHHBII TMOHATHHHBIA ammapar Kypca (HM3MKH, COIPOBOXKAAThH
BBICTYILICHHE TTPE3CHTAIUCH;

—TMIpH  BBINIOJHCHUH YYEOHBIX IPOCKTOB M HCCJICIOBAHUN (HHU3UUCCKUX
MPOIIECCOB  PaCHpeACsTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MMOCTABIIEHHBIMH 3aJa4aMHM, CJIEIUTH 3a BBITOJHEHHWEM IUIaHA JEWCTBUH U
KOPPEKTHPOBaTh €ro, aJleKBaTHO OICHUBAaTh COOCTBEHHBINH BKJAI B
JICSITETIBHOCTD TPYIIIBI; BHICTPABATh KOMMYHHKATHBHOC B3aMMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3pemaTh KOHPIUKTHL
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9 Knacc

IIpenmeTHpie pe3ymbTaTel Ha 0a30BOM ypOBHE JIOJDKHBI OTpPakaTh
c(OPMHUPOBAHHOCTH Y 00YUAIONIMXCS YMEHHH:

—HCHOJb30BaTh IMOHATHS: cHUCTeMa OTcuéra, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCHTEIBFHOCTh MEXaHHUYECKOTO [BIDKCHUS, Aedopmaius
(ympyras, IUtacTHYecKas), TPEHHE, IEHTPOCTPEMHUTEIBFHOE YCKOpCHHE,
HEBECOMOCTh M NEPErpy3KH; LEHTP THKECTH; aOCONIIOTHO TBEPAOE TEIo,
IEHTP TSHKECTH TBEPIOTO Tella, PABHOBECHE; MEXaHHMUYCCKUE KOJCOAHUS H
BOJTHBI, 3BYK, HHQPA3BYK M YIbTPA3BYK; AJICKTPOMArHUTHBIC BOJIHEI, IIKaja
3JIEKTPOMArHUTHBIX BOJTH, CBET, OIM30PYKOCTh M NATbHO30PKOCTH, CTIEKTPHI
UCIYCKaHUsI W TMOTJIONICHUs; ab(da-, OeTa- U raMMa-u3JIydeHHs], U30TOIIbI,
sIIepHAst SHEPIreTUKA;

—pa3nu4ath SABICHHMA (pPaBHOMEPHOE MU HEpPaBHOMEpPHOE MpPSIMOJIMHEHHOe
IBIDKCHUE, PAaBHOYCKOPCHHOE TIPSMOJIMHEHHOE IBMKEHHE, CBOOOIHOE
MajicHue Tel, PaBHOMEpPHOE ABMXKCHHME MO OKPY)KHOCTH, B3aUMOJCHCTBHUE
TN, PEaKTHBHOE [BIKCHHE, KoleOaTelbHOE MBIDKCHHE (3aTyXarollue M
BBIHY’)KJICHHbIE KOJe0aHMA), PE30HAHC, BOJHOBOE IBIDKEHHE, OTpPa’keHHE
3ByKa, MPSIMOJMHENHOE pacHpOCTpaHEHHUE, OTPAKEHHE U IPEIOMIICHUE
CBeTa, MOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3jokeHue Oenoro ceera B
CIIEKTP U  CIOKEHUE CIIEKTpalbHbIX LBETOB, JUCIEPCUSl  CBETA,
€CTECTBCHHAs pPaJMOAKTUBHOCTh, BO3HMKHOBCHHE JMHEHYATOTO CIEKTpa
W3TYYCHHUS) 10 ONHCAHHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIINX JaHHOe (PU3NUECKOE SIBJICHUE;

—pacro3HaBaTh IPOSIBICHHE M3YYEHHBIX (H3MYECKUX  SIBICHHN B
OKpyXaromeM wmupe (B TOM dYuciie (U3WYEecKHe SIBICHHUS B IPHPOJE:
MIPWINBBI ¥ OTJIMBBI, JBIDKEHHE MiaHeT COTHEUYHOW CHCTEMBI, PEaKTHBHOE
JIBUKEHUE KUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CefiCMHUYecKHe BOJHBL, I[yHaMM, 3XO, IB€Ta Tel,
ONTUYCCKUE SIBIICHHS B MPHUPOJE, OMOIOTHYECKOE ICUCTBUE BUIMMOTO,
yIbTPpaUOJCTOBOTO W PEHITCHOBCKOTO  HW3JIYYCHHUI; €CTCCTBEHHBIN
pamuoaKkTUBHBIA (OH, KOCMHYECKHE IY4H, PaTIUOAKTHBHOE W3ITyYCHHE
MPUPOJHBIX MHUHEpAaJoB; JEHCTBHE pPAJMOAKTUBHBIX H3IYYCHHH Ha
OpraHW3M YeJOBEKa), NPHU STOM IMEPEBOJMUTH IMPAKTUYCCKYHO 33134y B
y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKA (DH3UUECKHUX
SIBJICHUH;

—ONHCHIBATh W3yYEHHBIC CBOWCTBA Tel W (DM3WYECKHE SBICHUS, HCIIOIB3YS
(u3nveckre BEIMYWHBI (CpemHSAs W MrHOBEHHAas CKOPOCTh Tela IpH
HEpaBHOMEPHOM [BIDKCHHH, YCKOPEHHE, IIepeMeIleHHe, ITyTh, YIJIOBas
CKOPOCTh, CHJIa TpPEHHs, CHJIa YOPYIOCTH, CHJAa TSDKECTH, YCKOpPEHUE
CcBOOOJHOTO TAaJEHHs, BEC Tela, HUMIYJNbC Tela, WMITYJIbC CHIIBI,
MeXaHWuYeckass paboTa W MOMIHOCTh, ITOTCHIMAJbHAs OJHEPrHUs Tea,
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HOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS DHEPIHs CHKATOH
HPYKUHBI, KHHETHUECKAsl SHEPTHsI, MOJTHASI MEXaHUUECKast SHEPTHsI, IEPUOJ
M 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOT@ TOHa,
CKOPOCTB CBETa, IIOKa3aTeslb IIPEIOMIICHHS CpEZbl); IPH OINHCAHUH
NPaBWJIBHO TPAKTOBaTh (PU3WYECKUH CMBICT HCIOJIb3YEMbIX BEJINYHH,
0003HaUCHUA ¥ EAWHUIB (PU3WYECKUX BEIMYUH, HAXOTUTH (OPMYIIEI,
CBSI3BIBAIONINE JaHHYIO (DPU3UUECKYIO BEIIMUUHY C JIPYTUMH BEJIWYHMHAMHU,
CTPOUTB TPA(YUKU N3YUCHHBIX 3aBUCHMOCTEN (PU3UUIECKUX BEINUHUH;

—XapaKTepu30BaTh CBOMCTBA Tel, (HU3WYECKUE SBICHHUS W MPOLECCHI,
UCTIONB3Ysl 3aKOH COXPAHEHWs JHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS,
NPUHLMUI CYTIEPHIO3UIMN CHJII, IPUHIIUII OTHOCUTENLHOCTH [ anuiiest, 3aKOHBI
HproToHa, 3aKOH COXpaHEGHHUS HMITYJIbCa, 3aKOHBl OTPaXKEHHUS U
IpPEJIOMJICHHs] CBETA, 3aKOHbl COXPAHEHUsI 3apsiI0BOr0 MU MacCOBOIO YUCEN
IpU SIACPHBIX pEaKknusX; MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa ¥ 3alliChIBaTh €r0 MaTEMaTHIECKOE BBIPAKCHHUE;

—O0OBACHATh (U3MUYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyalil MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABISTH
MPUYUHHO-CJIC/ICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHUECKUX
IIaroB C OMOpOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(pM3MUECKHUX 3aKOHOB MJIN 3aKOHOMEPHOCTEH];

—pemarth pacuéTHblC 3a7a4d  (ONHMpAIONIMEcs Ha CHCTeMy H3 2— 3
YpaBHEHHI), UCIOJB3Ysl 3aKOHBI M (HOPMYIIBI, CBS3bIBAIOLINE (H3MUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBHUs 3a/laudl 3alMChIBATh KpaTKoe
YCJIOBHE, BBUIBIISITH HEJOCTAIOIINE WIIM M30BITOUHBIE JaHHbBIC, BBHIOMpPATDH
3aKOHBI M (OPMYJIBI, HEOOXOUMBIE JUIS PEIICHUs, MPOBOANTH PACUETHI U
OLIEHMBATh  PEAJMCTHYHOCTh  MOJYYSHHOI'O  3HAueHHs  (U3UUECKOId
BEJINYMHBI;

—pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO pPELIMTh IPH HOMOIIN
(hM3MUECKUX METOJIOB; HCIIONB3YSl OINMCAHWE WCCIEIOBAHMS, BBIICIATH
NpoBepsieMoe  IMPEJIOJI0KEHHe, OIEHUBATh  IMPABWIBHOCTh  HOPSIKA
NPOBEICHUSI ~ WCCIICIOBAHUs,  JI€JaTh  BBIBOJBI,  HMHTEPIPETHPOBATH
pe3yJbTaThl HAOJIOACHHI 1 OIIBITOB;

—TIIPOBOAUTG  OMBITHI 1O HAOMIONCHMIO (U3UUCCKUX  SIBICHUH WM
(hm3nYecKux CBOICTB Ten (W3y4eHHE BTOPOTO 3akoHAa HbBIOTOHA, 3aKoHA
COXpaHEHMs JHEPrHH; 3aBHCHUMOCTH IIepHoJia KOJICOaHMH TPYKMHHOTO
MasiTHUKa OT MaccChl Ipy3a M JKECTKOCTH MPYXKHUHBI U HE3aBUCHMOCTH OT
aMIUIMTYbl MaJbIX KOJIEOaHMH; MPSMOJIMHEIHOE paclpoCTpaHEeHUE CBETa,
pasnoxeHue Oeloro cBera B CIEKTP; M3Y4YEHHE CBOWCTB M300pa)KeHUs B
IUIOCKOM 3€pKajle M CBOWCTB M300pa)KeHUWsI IpeaMeTa B coOuparoei
JIMH3e; HaOJIO/ICHHE CIUIOIIHBIX W JIMHEHYAThIX CIEKTPOB H3JIyYeHHs):
CaMOCTOATENIbHO ~ cOOMpaTh  YCTaHOBKY M3  HW30BITOYHOro  Habopa
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000pyIOBaHUsI; OIUCHIBATH XOJ OIBITA U €ro Pe3yJbTaThl, (POPMYIUPOBATH
BBIBOJIBI;

—IPOBOAUTH NPU HEOOXOJMMOCTH CEPHUIO NPSIMBIX M3MEPEHMH, OIpeaess
CpeqHee 3HAYCHHWE W3MEpSIeMOM BeNMUYMHBI ((POKYCHOE pacCTOSHHUE

cobuparoriein JIUH3BI); 00OCHOBBIBATH BBIOOD criocoba
M3MEPEHUs/M3MEPUTETHHOTO TTPHOOopa;
—TIMPOBOAUTD HCCIICAOBAaHHE 3aBUCHMOCTEH (DMU3MYCCKUX BEIUYUH c

UCTIONIb30BaHUEM MPSIMBIX N3MEPEHHH (3aBHCUMOCTD ITyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JBIKEHHUM 0€3 HayalbHOM CKOpOCTH; Iepuoja
KoJeOaHNH MaTeMaTHYECKOTO MasTHHKA OT JUIMHBI HUTH; 3aBUCHMOCTH
yriaa oTpakeHHs CBeTa OT yIja HaJeHHs U yrjia IpeloMJIeHUs OT yria
MajeHus): IUIAHUPOBAaTh HCCIIEJOBAaHME, CAMOCTOSITEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTb  pe3yjbTaTbl  MOJYYCHHOW  3aBUCHMOCTH
(pM3MUECKUX BEIWYHH C YUETOM 3aJaHHON TOTPEHIHOCTH N3MEPEHHH B BHIE
TalbnuI 1 TpaMKoB, JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHNS;

—IIPOBOANTh KOCBEHHBIE W3MEpEHUs (GHU3MUYECKUX BEIUUUH (Cpel- Hsis
CKOpPOCTh U YCKOpPEHHE TeJa MPU PaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE
CBOOOMHOTO MajeHHsi, MKECTKOCTb IPYXKUHBI, KOIDPHUIMEHT TpEHHS
CKOJIbKCHHUS, MEXaHW4YecKas padoTa W MOIIHOCTb, 9YacTOTa W IEPHOJ
KoJIeOaHN MaTeMaTUYeCKOro U MPY>KHHHOTO MasTHUKOB, ONTHYECKas CHJa
coOmparomieil JMH3BI, PaJNOAKTHBHBIN ()OH): IIAHUPOBATH H3MEPEHUS;
coOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH HW3MEPEHUs,
cietysl TPEATIOKEHHON WHCTPYKIWHU; BBIUUCISATH 3HAYCHHUE BEIWYHMHBI U
AQHATTU3UPOBATh MOTYICHHBIEC PE3YNIbTATHI;

—Cco0Jo1aTh MpaBHiIa TEXHUKH 0e30I1acHOCTH IpH paboTe ¢ J1ad paTopHBIM
obopyoBaHuem;

—pa3nuyaTh OCHOBHBIC IIPU3HAKM M3YYEHHBIX (U3NUECKHX MOJe- JIeH:
MaTepHajbHasg TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOYCUHBIH MCTOYHHK
CBeTa, JIyd, TOHKas JINH3a, JIaHeTapHasi MOJIENb aToMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO 571pa;

—XapaKTepu30BaTh NPUHIUIEI JCHCTBUS HW3YYEHHBIX INPHOOPOB u
TEXHHYECKUX YCTPOHCTB C OMNOPOHl Ha MX OMHCAaHHA (B TOM dHCIE:
CHMJIOMETpP, JaTYUKU MOJOXEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, MEepUCKOI, QoToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ysl 3HaHHS O
CBOWCTBaX  (M3MUECKUX SABICHHH W  HEOOXOAWMBIE  (PHU3MUYECKHE
3aKOHOMEPHOCTH;

—TMCIIONB30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYCHHBIX TEXHHYECKHX
YCTPOMCTB, H3MEPUTEIBHBIX MPHOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPH
pemieHnH  y9eOHO-TIPAaKTHUECKMX  3a7ad; ONTHYECKHE CXEMBI IS
MOCTPOCHHMS M300paKEHUH B TNIOCKOM 3€pKajie ¥ COOMpAIOIIeH JIMH3E;
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—IPUBOJUTH NPUMEPBI/HAX0AUTh HH(POPMALKIO O MpUMepax NPaKTHYECKOTo
UCTIONB30BaHMUSA (DM3NYECKMX 3HAHMH B IIOBCEAHEBHON JKM3HU IS
obecrieueHnst  0€30MACHOCTH  TIPM  OOpallleHWH ¢ [npubopamMu |
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUSI 37I0POBbS M COOIIIOICHNST HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKpY’Karollell cpene;

—OCYIIECTBIATh MOUCK HH(pOpManmy (U3HMIECKOTO COACPKAHUS B CETH
WHTepHeT, caMOCTOSTENBEHO (OPMYJIHPYSl TOMCKOBBIM 3ampoc, HaXOAUTh
MyTH OMNpEICTICHUSI JOCTOBEPHOCTH IIOMYHYEHHON MH(OpMAaIUU HAa OCHOBE
UMEIOIUXCS 3HAHUH U TOTOJHUTEIbHBIX HCTOUHUKOB;

—MNCIIONB30BaTh NP BBHINOJHEHUM YYEOHBIX 3aJaHU HAyYHO-TIONYJISPHYIO
auTepaTypy (U3MYECKOTO COJCPIKAHMs, CIPABOYHBIE MAaTEpUaJIbl, PECyPChI
cetn UHTepHer; BnageTp NpuéMaMH  KOHCIIEKTHPOBAaHMS  TEKCTa,
npeoOpa3oBaHust HHPOPMAIHN U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC IHCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE
nHoOpMalMK M3 HECKOJBKHX HMCTOYHUKOB (DU3UUECKOTO COZIEpIKaHus,
MyOJIMYHO TPEICTABISITE PE3YNIbTAThl MMPOCKTHOW MM HCCIIEOBATEIbCKOM
JIeSITENIBHOCTH; TIPYU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3yUYEHHbIN NOHATUIMHBIN
anmapaT HM3y4aeMoro pasaena (pU3MKM M CONPOBOKAATH BBICTYIICHHUE
npe3eHTanueil ¢ ya€ToM 0CoOEHHOCTEH ay AUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 kaacc

Ne | HaumenoBan | Kotmuect | Daexrponnbie (un¢pposeie)

o/ | me pa3ieioB | BO 4acoB oOpa3oBare/ibHbIE pecypchl

ul

1 | Ousuka u eé | 6 https://iu.ru/video-
postb B lessons/3438a7c3-f6f8-43b4-
TIO3HAHNN bdfb-7f41962af163
OKPY’KaIOIIEero
MHpa

2 | MepBonauansu | 5 https://iu.ru/video-
ble CBEICHHS O lessons/1c5e3162-b17e-43fb-
CTPOCHHH 8042-fde4f74259d3
BEIIECTBA

3 | Jlwkenne wm | 21 https://iu.ru/video-
B3aHMO/ICHCTBH lessons/e1b916e6-5f58-4fc9-
e Ten 98ab-1b228957e17a

4 JaBnenue 21 https://resh.edu.ru/subject/lesson/259
TBEPIBIX  Tel, 8/start/

30




ra3oB

JKHIKOCTEH U

MOIITHOCTb.
OHeprus

PabGora u

12

https://resh.edu.ru/subject/lesson/296
S/start/

PesepBHoe
BpeMs

OBILIEE

KOJIMYECTBO
YACOB
[IPOT'PAMME

1o

68

8 kiacce

Haumenosa
HHe
pasaesioB

Koaunuect
BO YaCOB

JJIeKTPOHHbIE (uudposbie)
o0pa3oBaTe/bHBIC Pecypchl

TenmoBeie
SIBIICHUS

28

https://resh.edu.ru/subject/lesson/1
533/start/
http://class-fizika.ru/

DNeKTPUUECKH
€ U MarHuTHbIE
SIBJICHHS

37

http://class-fizika.ru/
https://resh.edu.ru/subject/lesson/2983/
start/

PeszepBHoe
BpeMs

OBLLEE
KOJIMYECTB
0 YACOB TI0
ITPOIPAMME

68

9 kJjaacc

No
1/

HaumeoBanue

pa3ieoB

qyacoB

KoauuectBo

JyekTpoHHbIe (L{U(PPOBHIE)
o0pa3oBaTeJbHbIEC PeCcypChl

1

MexaHu4uecKue

SIBJICHUS

40

http://schoolcollection.edu.ru/

MexaHu4uecKue

15

http://schoolcollection.edu.ru/
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https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/

KoiaeOaHus u
BOJIHBI

3 | DnekTpomMarauTHod 6 http://schoolcollection.edu.ru/
ToJie
9IIEKTPOMArHUTHBIG
BOJIHBI

4 | CeroBble sBacHus| 15 http://schoolcollection.edu.ru/

ol

KBanToBbIC SIBIICHU

17

http://schoolcollection.edu.ru/

TToBTOpUTENBHO-
00o0maroHii
MOJTYITb

http://schoolcollection.edu.ru/

OBILEE
KOJIMYECTBO
YACOB 1o
ITPOTPAMME

102
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