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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u eé posib B NO3HAHNH OKPYKalo0LIero Mupa.

®usuka — Hayka o npupoze. fABneHus npuponapl. Pu3nUecKue sBICHUS. MEXaHUUYECKHE,
TEIUIOBBIE, AIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUYUHbL. M3Mmepenue ¢uszndyeckux BenuyuH. Dusnueckue MNpUOOPHI.
ITorpemHocTs M3MepeHuil. MeXa1yHapoaHas CUCTEMA CAVHULL.

Kak ¢usuka u apyrue ecTtecTBEHHbIE HAYKH H3y4aloT Npupoay. EcTecTBeHHOHayudHBIH
METOJl TO3HAHMs: HaOIIOJeHHe, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHHE THUIIOTE3,
SKCIIEPUMEHT [0 TPOBEpPKE TUIOTe3, OObsicHEeHHe HabmogaeMoro spieHus. OnucaHue
bu3nYecKux SBICHUI C MOMOIILI0 MOJIEICH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHHUS.

2. Owusuueckue mpuOOPHI U MPOIEaypa HPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBBHIM

prudOpPOM.

Jlabopamopuusie pabomot u onvimeol.

1. Omnpenenenue HEHb AEIEHUS KAJIbl H3MEPUTEIBHOTO Iprudopa.

N3mepenne pacCTOsIHUM.

3. Hzmepenue 06bEMa KUIKOCTH U TBEPAOTO TeA.
4. OmpezeneHue pa3MepoB MaJIbIX TEIL.
5. H3mepenne TtemmepaTypbl INpH NOMOIIM KUAKOCTHOIO TEPMOMETPAa M JaT4HKA

TEeMIEpPaTyphl.
6. IlpoBeneHue wuccinegoBaHUs MO MPOBEPKE THMIOTE3bL: JAJbHOCTh MOJIETA IIAPHKA,
MYIIEHHOT0 TOPU30HTAIIBHO, TeM O0JIbIIe, 4eM OO0JIbIIe BHICOTA MyCKA.

Paznen 2. [lepBonayajibHbIe CBeIeHUS 0 CTPOEHHHU BeleCTBA.

CrtpoeHue BelecTBa: aTOMbl W MOJEKYJbl, WX pa3Mepbl. ONBITHI, J0Ka3bIBAIOLINE
JTUCKPETHOE CTPOCHUE BELIECTBA.

JlBmxkeHue wvacTtuil BemiecTBa. CBsA3b CKOPOCTH JBMXKEHMSI 4YaCTUI[ C TeMIEpaTypoil.
bpoyHnoBckoe mBwxkenue, auddysus. BzanmonelcTBue YacTHIl BEIIECTBA: MPUTSIKECHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOEGHHUE Ta30B, IKUAKOCTEH M TBEPABIX
(KpUCTA/UTMYECKUX) Tejl. B3auMOCBA3b MEXKIY CBOWNCTBAMH BEHICCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHOMOJEKYISpHBbIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenne 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue nuddy3un.

3. HaGnronenue siBineHui, 0OBACHSIOMMXCS MPUTHKEHUEM WIH OTTAIKHBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuuvie pabomost u onvimul.

1. Omenka auaMeTpa aToMa METOA0M psAaoB (¢ ucmoap3oBanueM Gortorpaduii).

2. OnbIThl O HAOJIOIEHUIO TETJIOBOTO PACHIUPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYXKEHUIO AEUCTBUS CUI MOJIEKYISPHOTO MPUTSKEHUS.

Pasznen 3. /IBuskeHHue U B3aUMOAelCTBHE TeJl.

Mexannueckoe JBUKEHHME. PaBHOMEpHOE U HeEpaBHOMEpPHOE JBHXKeHUE. CKOpPOCTb.



CpenHsist cKopocTb IPY HEPABHOMEPHOM JIBM)KEHUU. Pacuér myTu U BpeMEHU JIBUKEHUSI.

SBnenne wmHepumu. 3akoH MHEpUUU. B3anMonelcTBHE Tell Kak IPAYMHA W3MCHECHMS
CKOPOCTH IBMXKEHHUsS Tel. Macca kak Mepa uHepTHoctu Tena. IlmotHocTe BemectBa. CBs3b
INIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B eIMHUIIE 00BEMA BEIIeCTBa.

Cwia kak xapakTepuCTHKa B3auMozeiicTBus Ten. Cuna ymnpyroctd W 3akoH ['yka.
W3MepeHue cuiibl ¢ MOMOIIBIO JAMHAMOMETpa. SIBieHHME TAroreHus U cwia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec tenma. HeBecomocTh. CrokeHHE CUJI, HallpaBJIEHHBIX I10
onHO npsimoii. PaBHozelcTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUs: U TPEHUE IMOKOS.
Tpenue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HalGmoneHne MeXaHUuecKoro JBM)KEHUS Tea.

2. H3mepeHne CKOpOCTH NMPSMOJIUHENHOTO JBUKECHUS.

3. HaOmronenue siBIeHUs HHEPLUU.

4. HaOmroneHue U3MEHEHUs! CKOPOCTH IPU B3aUMOIEUCTBUH TEJL.
5. CpaBHeHue Macc 10 B3aUMOJECHCTBUIO TEIl.

CroxeHue cuil, HallpaBJIEHHBIX 11O OJJHOM MPSIMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmnpeperneHne CKOPOCTH PABHOMEPHOTO BMKCHUs (LIapHKa B KHIKOCTH, MOJICIH

3IICKTPUUYECKOTO aBTOMOOMIIS M TaK JaJiee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJNBKEHUA OpycKa WM IIapuKa [0 HAKIOHHOM
IUIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO TeA.

4. OmBITHI, IEMOHCTPHPYIOIINE 3aBUCHMOCTh pacTshKeHHs (IeopMaliu) MpyKUHBI OT
NPUJIOKEHHOW CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHMSI CKOJIbKEHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCSl TIOBEPXHOCTEH.

Paznen 4. JlaBiieHne TBEPABIX TeJl, s KHAKOCTEH U ra3os.

Hasnenue. CocoObl yMEHbIIEHHS U YBeTUUEHUS AaBleHUs. JlaBneHue rasa. 3aBUCUMOCTb
JlaBlieHHs ra3a oT o0béMa, Temneparypsl. Ilepenaya naBneHust TBEPABIMU TEIAMHU, KUAKOCTIMHU
u razamu. 3akoH [lackand. [IHeBMaTHueckue MallMHbL. 3aBHCHUMOCTH JIaBJI€HUS KUJIKOCTU OT
riyounsl.  ['mapocrtatmueckuit  mapamokc. CooOmarmomuecss cocyabl. [ mapaBiudeckue
MEXAHU3MBI.

Atmocdepa 3emian u atMochepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS BO3YIIHON
obonoukn 3emnu. OneiT Toppuuennu. M3mepenue armochepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JdaBlieHHST OT BBICOTHI Haja ypoBHeM Mops. I[Ipubopbsl 11 u3MepeHus
aTMOC(EpHOT0 JaBICHHUS.

JlelicTBHE KUIKOCTH M ra3a Ha MOTPY:KEHHOE B HUX Tes0. BeiTamkuBaromnias (apxuMeaosa)
cwia. 3akoH Apxumena. [InaBanue ten. Bozgyxomiasanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenava naBiaeHUs KUAKOCTHIO U T'a30M.

Coobmmaromnmecs: CoCybl.

I'mapaBnuyeckwuii mpecc.

[IposiBneHue neicTBS aTMOC(PEPHOTO TABIICHUS.

3aBUCUMOCTh BBITAJIIKMBAIOMIEH CHJIBI OT 00BbEMa TOTPYKEHHOM dYacTH Tela W
IUIOTHOCTH 7KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

oV .k wNPRE



8. VYcnoBue IulaBaHMs TeN: IIJJaBaHUE WM IOTPY)KEHUE TEl B 3aBUCUMOCTH OT
COOTHOLIEHUSI IIJIOTHOCTEN TeJIa U )KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMA MOTPYKEHHOU B KUAKOCTh
YacTH TeJla.

2. OmnpeneneHue BBITATKUBAIOMICH CHIIbI, JCHCTBYIOIIEH Ha TeENO, MNOTPYKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHJIBI, JEHUCTBYIOLIEH Ha TEIO B
JKUIKOCTH, OT MacChl TeJIa.

4. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha
TEJNO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B MKUAKOCTb YACTU TeJIa U OT IUIOTHOCTHU
KUIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WJIM KOHCTPYMPOBAHHME JIOJKU M OlpeaesieHue eé
TPY30I0AbEMHOCTH.

Pazgen 5. PaGoTa m MomHOCTB. JHeprus.

Mexanndeckasi pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMmeneHnue mpaBuiaa paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MpPaBUIIO» MEXaHHKHU.
KII/] npoctbix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprud. Kunernueckas W mnoTeHuuanbHas 3Heprus. lIpeBpamienue
OJIHOTO BHJIa MEXAHUYECKOM SHEPTUU B IpYroi. 3aKOH COXPaHEHMsI DJHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopubvie padomot u onvimol.

1. Ompenenenue pabOThl CHJIBI TPEHHs NPU PABHOMEPHOM JIBKEHMM Tejla IO

TOPU30HTAJIbHON NOBEPXHOCTH.

2. HccnenoBaHue ycinoBHi paBHOBECHS pblyara.

3. WMsmepenune KII/l HaKIOHHOHN IJIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM JHEPIUH.

8 KUIACC

Pa3gen 6. TenyoBble iBJIeHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPHUH CTPOEHMS BemecTtBa. Macca
U pa3Mepbl aTOMOB U MoOJIeKyJl. OmbIThl, TOATBEPKIAIOUIME OCHOBHBIE TMOJOXKECHUS
MOJICKYJISIPHOKHHETUYECKON TEOPHUH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OOBICHEHNE CBOMCTB Ta30B, KUJAKOCTEH U TBEPBIX TN Ha OCHOBE MOJIOKEHUN
MOJICKYJSIPHO-KHHETHYECKON Teopuu. (CMayumBaHWE W KaMWUISIPHBIC SBJICHUS. TerioBoe
pacimmpeHue u cxatue.

Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO TEIJIOBOIO JBH)KEHUS YaCTHII.
Buyrtpennsis »Heprus. CmocoObl W3MEHEHHsS] BHYTPEHHEW OHEPruM: TeIUionepeaada Hu
coBeplieHne paboTel. Bupl Temmonepeaaun: TEmIONPOBOIHOCTh, KOHBEKIIHSI, U3ITy4EHHE.

KommuectBo Temnorel. YaelnpHas TEIUIOEMKOCTL BellecTBa. 1€INIOOOMEH U TEIUIOBOE
paBHOBecue. YpaBHEHHE TeIIoBOro OanaHca. [limaBiieHWe W OTBEpJeBaHHE KPHUCTAIUTMYECKUX
BEIECTB. YenbHasg TemaoTa IuiaBineHus. llapooOpasoBanue u KoHaeHcauus. Vcnapenwue.
Kumnenue. YnaenbHas TemioTa mapooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATYphl KHWIIEHUS OT
aTMOC(epHOTO JTaBIICHUS.



Bnaxnocts Bo3ayXa.
DHeprus TOINIMBA. Y JAeNIbHAs TEIUIOTa CTOPaHUsI.
[Tpuaiuner pabotsl TemmoBbix apurareneit KIIJ[ temmoBoro nBurarens. TerioBbie
JIBUTATEIIM U 3alUTa OKPYKAIOIIEH CPEbL.
3aK0OH COXpaHEHUs U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIECCaX.
Jemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JIBH)KCHHS.
Hab6nronenue nuddysun.
HabGmronenue siBneHnii cMauyMBaHUs U KaIWJUISIPHBIX SIBJICHUI.
Hab6ntonenue TemioBoro pacuimpeHust Tell.
W3meHenune naBieHus ra3a npyu M3MEHEHUU 00bEMa U HArPEBAaHUU WIIH OXJIAKICHUH.
[TpaBuna u3MepeHust TeMIEpaTypshl.
Buael rerionepenaun.
OxJaxx1eHue Mpyu COBEPIIEHUU PaOOTHI.

W oNoOUEWDNE

Harpeanue npu coepiienny padoThl BHEIIHUMH CUTIAMH.
. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
. HaGmronienue kuneHwus.
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. Habnronenue nocrosincTBa TeMIlepaTyphl MPH IJIABJICHUU.

13. Moenu TEMI0BbIX IBUTaTEIIEN.

Jlabopamopuvie pabomsl u onvimol.

1. OnsIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYISIPHOTO MPUTSHKCHHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmpIThl O HAOJIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, JKUIKOCTEH U TBEPABIX TEl.
4. OrmpeneneHue JaBIeHUS BO3/lyXa B 0aJUIOHE MITIPHILA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBIIEHUs BO3lyXa OT €ro o0béMa W

HarpeBaHMs WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3sl JHMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIIEepaTypshl.
7. HaOmoneHue M3MEeHEHUs] BHYTPEHHEH SHEPIUU Tesla B pe3yibTare Telionepenadyu u
paboThl BHEIITHUX CHJL.
8. HccnenoBanue siBieHUs TEII00OMEHa MPY CMEMIMBAHUU XOJIOIHOM U ropsiuel BOJBI.
9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpU TEMIO0OMEHE C
HarpeThiM METAJUTMUECKUM LIUIUHAPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.
11. ccnenoBaHue npolecca UCIapeHHusl.
12. Onpenenenne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIUIOTHI IIABJICHUS JIbJIA.
Pazgen 7. DnekTpuyeckue H MarHMTHBIE SIBJICHUS.
OnexTpuszanus Ten. J[Ba poaa 3IEeKTpUYECKUX 3apsiioB. B3aumoneicTBuE 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX TN OT BEIUYMHBI
3apsi/I0B U PACCTOSIHUSI MKy TEJIaMu).
OnekTpudeckoe nosie. Hanpsxk€HHOCTH 3ieKTpudeckoro mnojs. [IpuHoun cynepno3unuu
ANEKTPUUECKHX M0JIeH (Ha KAaYeCTBEHHOM YPOBHE).
Hocurenn snekrpuueckux 3apsaoB. JJIEMEHTapHBbIA 3iekTpuueckuil 3apsa. CTpoeHue
atoma. [IpoBOHMKN U AUAIEKTPUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/a.
OJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUS DJIECKTPUYECKOro Toka. VcTouHHMKH



MOCTOSIHHOTO TOKa. JICWCTBHS DICKTPHUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B JKUIAKOCTAX U raszax.

Onextpuueckas uenb. Cuna TOKa. OJekTpudeckoe HampsbkeHue. ColpoTUBIEHHE
OPOBOJHUKA. YIENbHOE CONPOTUBIEHHME BemecTBa. 3akoH Oma s yyacTka  LeMH.
[TocnenoBarenbHOE U NMApaLIEIbHOE COCIMHEHNE POBOJHUKOB.

PabGoTa u MOITHOCTH ANEKTPUIECKOTO TOKA. 3akoH JIkoynsa—JleHna. DaeKkTpuiyecKkue memnu
U TIOTPEOUTENN AIIEKTPUIECKON dHeprur B ObITY. KOopoTKoe 3aMbIkaHue.

ITocrosiHHBIE MarHuThl. B3auMoJelcTBUE IOCTOSAHHBIX MarHuTOB. MAarHMTHOE TOJIE.
MarunutHoe nosie 3eMId U ero 3Ha4eHHue i )Ku3Hu Ha 3emuie. OnbIT Dpcerena. MarunutHoe mnosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3J1eKTpOMarHuToB B TEXHUKE. [[efiCTBHE MATHUTHOIO MOJIA
Ha TPOBOAHUK C TOKOM. OJIEKTPOJABUTaTElIb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJNIEKTPOJIBUTATENICH B TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBnenwe  3neKkTpoMarHUTHOM  uHAYKUMU. [IpaBuno  Jlenna.
Onextporeneparop. CrnocoObl MONYYEHUS OSICKTPHUUECKOH HHEPruu. OIJNEKTPOCTAHLIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

OnexTpusanus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCeTpocTBO U JEHUCTBHE MIEKTPOCKOIIA.

OnexTpocTaTHuecKast HHIYKIIHSL.

3aKOH COXpaHEHUSs HJIEKTPUUECKUX 3apsi/IOB.

[IpoBOTHUKY ¥ TUITEKTPUKH.

MonenupoBaHu€e CUIIOBBIX JIMHUW 3JE€KTPUUYECKOTO TOJIA.

W cTOYHMKN OCTOSHHOTO TOKA.

JIefiCcTBHA 3IEKTPUYECKOTO TOKA.

W oNUEwWNE

. DNEKTPUYECKUMA TOK B KUJIKOCTH.

[
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. 'a30BbIii pa3psa.
. I3mepenne cuibpl TOKa aMnepMeTpoM.
. H3MepeHHe SJICKTPHUYCCKOT'O HAITPSXKCHUA BOJIBTMCTPOM.
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. PeoctaTt u Mara3uH conpoTuBieHUN.

. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH pa3/I€JIEHUs MIOJIF0OCOB MarHuTa.
. MO}IeHHpOBaHI/Ie MAarduTHBIX ITOJIEH ITOCTOSTHHBIX MAarHUTOB.
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. OneIT Opcrena.

. MaruuTHOe€ nosue Toka. NeKTpOMarHur.

. JlelicTBHE MarHUTHOTO I0JIs1 HA TIPOBOJIHUK C TOKOM.
. DJIEKTPOABUraTeNb IOCTOSHHOTO TOKA.
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. UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIVH.
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. OneiTer @apanes.
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. 3aBHCUMOCTbH HAINPaBJICHUS WHIYKIIHOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHS.
25. DieKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuusie pabomovt u onvimul.

1. OnbIThHI 1O HAOTIOJCHUIO STICKTPU3AMH TET HHIYKIINEH U IPH CONIPUKOCHOBEHHH.
2. HccnenoBanue NeHCTBUS AIIEKTPUUECKOTO OIS HA TPOBOJAHUKH U TUAIIEKTPUKH.

3. CoOopka u mpoBepKa pabOTHI AIEKTPUUECKOM IETH MOCTOSTHHOTO TOKA.

4. VI3aMepeHue u peryiupoBaHUE CHITBI TOKA.



5. H3mepeHue u peryJIMpoOBaHUE HAIIPSKEHUS.

6. HMccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYHIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pPE3UCTOpa U HAIIPSDKEHUS HA PE3UCTOPE.

7. OneITel, JAEMOHCTPUPYIOLIIME  3aBUCHUMOCTb  3JIEKTPUYECKOIO  CONPOTHUBIECHUS
IPOBOJHHUKA OT €r0 JUIMHBI, IJIOIAAHN TOIEPEYHOr0 CEYEHUs U MaTepuana.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN IIPU IIOCIENOBATEIBHOM COCIUHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia I CHIIbI TOKA IIPU MAapauIeIbHOM COCJUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUECKOIO TOKA, UIIYILETO YEPE3 PE3UCTOP.

11. Onpenenenne MOLHOCTHU JIEKTPUUYECKOTO TOKA, BBIJEIIEMOIN Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYILErO YEPE3 JIAMIIOUKY, OT HaIpPsKEHUS
Ha HEW.

13. Onpenenenune KI1/] narpeBarens.

14. MccnenoBannue MarHuTHOI'O B3aUMOJACHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. VI3y4yeHne MarHMTHOTO TIOJI TIOCTOSHHBIX MAarHUTOB MPH WX OOBEAMHEHHH W
pa3feieHu .

16. MccnenoBanue OeHCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3AaUMOJIEHUCTBUS KaTYIIKH C TOKOM U
Mar"ura OT CHJIbI TOKA U HaIlpaBJICHUS TOKA B KATYILKE.

18. M3yueHune neiCTBUS MATHUTHOTO 1I0JISI HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u nuzydeHue paboThl SJIEKTPOABUTATEIIS.

20. U3smepenne KIIJI anexTpoaBUrarebHON yCTaHOBKH.

21. OnbITHl 1O HMCCIEAOBAHUIO SBJIEHUS 3JEKTPOMArHUTHOM HMHAYKIMHU. HCCIIEJOBaHHE
M3MEHEHUH 3Ha4Y€HUs U HANPaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHs.

Mexannyeckoe aBmxeHue. MatepuanbHast Touka. Cuctema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO [JBWKEHHs. PaBHOMEpHOE NpsIMOJIMHEWHOE HBWKeHHE. HepaBHOmepHOE
NpsAMOJIMHENHHOe JBWKeHue. CpenHss M MIHOBEHHas CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUYKEHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMosnHelHOe ABMkeHne. CBoOoaHOe nageHue. OnbIThl
lanuies.

PaBHOMepHOE IBMKEHHE MO OKpyxXHOCTH. Ilepumon u vactora obOpamenus. Jluneinas u
yriaoBasi CKOpoCTH. LIeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

Ilepsbiii 3akoH HerotoHa. Bropoit 3akoH HeroroHa. Tperuit 3akon Herotona. ITpuninun
CYNEpIIO3ULIAN CHJL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEeHHMS CKOJIBKEHHs, CUia TPEHUS
NIOKO$, APYTU€E BUBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOTO MajCHUS.
Jewxkenue mmaner Bokpyr Comnnma. IlepBas kocmuueckass ckopocTh. HeBecomocTh U
NEPETPY3KH.

PaBHOBecue MaTepuanbHON TOUYKU. AOCOMIOTHO TBEP0E Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpauleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3smeHeHne ummnynbca. VIMIynbc cuiibl. 3aKOH COXpPAHEHHUS HMITyJbCa.
PeaktuBHOE NBUKEHMUE.

Mexanuueckasi pabota W MOIIHOCTh. PaGora cui TspKecTH, ynpyroct, TpeHus. Csi3b



SHEPTUu

n pa6OTBI. HOTCHHI/I&J’IBH&H OHEpIrus Tejla, NOAHATOIO HaJd IMOBEPXHOCTHIO 3CEMIIHA.

[ToreHunanbHas YHEPTUS CKaTOM npyxuHbl. KuHeTtnueckas sHeprusi. Teopema 0 KUHETUYECKOM
SHEPruy. 3aKOH COXPaHEHHUS MEXaHUUECKOU YHEPTHH.

Jemoncmpayuu.

1. HaOmroeHue MEXaHNUECKOIO ABM)KEHHUSI T€1a OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

2. CpaBHEHHE IyTed M TPACKTOPUM JBMIKEHHUS OJHOTO M TOrO K€ TeJlda OTHOCUTEIHHO
pPa3HBIX TEN OTCYETA.

3. H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO ABUKECHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JBUYKEHUS.

5. HaGnroneHue ABMKEHUS Tella IO OKPYKHOCTH.

6. HaOmroneHne MexaHMUYECKUX SIBJICHHUM, MPOUCXOIAMIMX B cucTeMe oTcuéra «Temexka»
1pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KabuHeTa (PU3MKH.
3aBUCUMOCTb YCKOPEHHMs T€JIa OT MACChI TeJla U JEHCTBYIOLIEH Ha HErO CUJIBI.

8. HaOmonenue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEN.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JBUKCHHM.

10. [Iepenava ummymnbca Ipu B3aUMOJEHCTBUAHN TEII.

11. IlpeoGpa3zoBaHust SHEPTUU NIPU B3aUMOACHCTBUM Tell.

12. CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTrOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa MPU A0COIIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGnto/1eHre peakTUBHOIO JABHKCHHUSL.

15. CoxpaHeHre MEXaHNYECKON IHEPTHH NTPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHNEe MEXaHMYECKON SHEPTUH TP IBUKEHUH TeJa M0 IEHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpyMpoBaHHME TpakTa IJI1 pa3rOHAa W JAJbHEHIIEr0 PaBHOMEPHOIO JBMKEHUS
HIapHUKa WIHA TEIEKKH.

2. OmpeneneHne cpeiaHEed CKOPOCTH CKOJIbKEHHUS OpycKka WM ABM)KEHUS LIApUKa IO
HAKJIOHHOW IIJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejaa NP PABHOYCKOPEHHOM JBMKEHMM IO HAKIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JBIKEHHM 0e3

Ha4aJIbHOW CKOPOCTH.
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10.

11.

[TpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM [BM)KCHUU 0e€3 HauyanbHOU
CKOPOCTH TIYTH OTHOCSATCS Kak psiJ HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
NPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHUS CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
JTABIICHHSL.

Onpenenenne KOXPPUIUSHTA TPSHUS CKOTBKCHHSL.

OnpeneneHue XECTKOCTU TP YKHHBI.

Omnpenenerue pabOTHl CWJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAJIbHON IIOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTrOCTH TPU THOABEME TIpy3a C HCIOJIb30BAaHHEM
HETIO/IBHYKHOTO M MTOJIBUYKHOTO OJIOKOB.

M3yueHne 3akoHa COXPAHEHUS SHEPTUH.

Paszgen 9. Mexaunuyeckue Ko1e0aHuA M BOJHBI.

KoneGatenbnoe npmwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: MEPUOJ, YacToTa,
aMIUIMTyna. MareMaTudecKuil W NPYXKUHHBIM MaaATHHKU. [IpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBHYKEHUH.

3aryxaromue konebanus. Boinyxkaennsie konebanus. Pesonanc. Mexannueckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJIH. [IposonbHble U TIoNepedHble BOIHBIL. J[11Ha BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHusa. MexaHU4eCKHe BOJIHBI B TBEPJOM TENE, CEHCMUYECKHUE BOJIHBI.

3Byk. ' pomMKoCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.
Jemoncmpayuu.

=
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7.

Habmonenue xonebanuii Ten noa JeHCTBUEM CHUIIBI TSKECTHU U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGroenue BEIHYX/IEHHBIX KOJI€OaHUN M pe30HaHCA.

PacnpocTpanenue npoaoIbHbIX U MTONEPEUHBIX BOJIH (Ha MOJEINN).
Habmonenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

OopamopHvle padbomul u OnvIMbL.

Ornpenenenre 4acTOThl ¥ IEPHOJia KOJIeOaHU MaTeMaTHYECKOTO MasTHUKA.
Ompenenenre 4aCTOTHI M TIEpUOJIa KOJIeOaHH MPY>KHHHOTO MasiTHUKA.

HccnenoBaHre 3aBUCUMOCTU TEpHOJa KoleOaHWN MOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

HccrnenoBanue 3aBUCUMOCTH TepHoJa KojdeOaHUW MPYKHUHHOTO MAasTHHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWN Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb TMepHofa KojieOaHUuN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi cCBOOOHOTO NaeHHUs.

Pazgen 10. DiiekTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE TMOJe. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3;meKkTpoMarHuTHEIX BOJIH. MCIIOIb30BaHKE AIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM

CBs3HU.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.



1. CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOIICTBA CBETA.
Jlabopamopuusie pabomot u onvimul.
1. H3ydeHue CBOMCTB 371€KTPOMArHUTHBIX BOJIH C TIOMOILbI0O MOOUIILHOTO Tee(oHa.
Paszngea 11. CBeroBble ABJICHHA.
JlyueBass monens cBera. Mcrounuku cBera. IIpsMonnHeilHOE paclpOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cBeta. [limockoe 3epkaino. 3aKOH OTpa)KEHUS CBETA.
ITpenomiienue cBera. 3akoH NpeaoMieHUs cBeTa. [loaHOEe BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B mmnH3e. Onrtuyeckas cucreMa Qoroanmnapata, MHUKPOCKONAa U
Teneckona. ['na3 kak ontuuyeckas cucrema. bimzopykocTs U JaIbHO30PKOCTb.
Paznosxenue Oernoro ceera B ciekTp. OnbiTel HetoTOHA. CliOXkKEeHHE CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus cBera.
JHemoncmpayuu.
[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyuenue n300paskeHU B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTruyeckuii CBETOBO/I.
Xox nydeil B cobuparomieil 1uH3e.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tomydyenune n300pakeHui ¢ TOMOIIBIO JTUH3.
. Ilpunnun neiicTBus poroanmnapaTa, MUKPOCKOIIA U TEJIECKONA.
10. Mogens rina3a.
11. Pa3nosxenue 6enoro cBera B CHEKTP.
12. Ionyuenue 6€0ro CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padbomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPayKEHUs CBETOBOTO Jiyda OT yrja HnaJcHHUs.
2. H3ydeHue xapaKTepuCTUK U300paKEHUs MIPEAMETA B TUIOCKOM 3€pKajie.

©END VAW e

3. HccnemoBanue 3aBUCHMOCTH yrila MPEJIOMIICHHS CBETOBOTO Jiyda OT yIJia MajeHus Ha
TPaHHIIE «BO3TYX—CTEKIIO».

[Tomyyenune n300pakeHnit ¢ TOMOIIBI0 COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUIECKOM CHITBI COOMPAOIIEH JTMH3BI.
OMNBITH IO Pa3JIOKEHHIO OETIOTO CBETA B CIIEKT.

No v

OneITHl MO BOCTHPUSATHIO I[BETA MPEAMETOB MPH HX HAONIOJEHUU 4Yepe3 I[BETOBHIE
(GUIBTPEI.

Pa3pen 12. KBanToBblie siBJIeHUSA.

Omnswitel Pesepdopna u nnanerapHas moaens aroma. Mogaens atoma bopa. Mcnyckanue u
norjouieHue ceera aromoM. KBantel. JIuHeluaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOTO siIpa.
Hyknonnas mopens aromHoro snapa. HM3ortonbl. PamnoaktuBHBIE mpeBpaimeHus. [lepuon
NoJIypacmnajia aTOMHBIX sJIEp.

SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsS0BOTO U MacCOBOTO YMCEN. DHEPrusl CBSI3U
aToMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakuum cuHTe3a u jaeneHus sanep. McTouHuMku
sHeprun ConHIa v 3BE3/.

Snepnas snepreruka. JlelcTBUS palMOAKTUBHBIX U3JTYYCHHUI Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.



CrieKTphl U3ITy4eHUs U MOTJIOMEHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bopopoa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOLINX U3Ty4EHUH.

Perucrpanus uznydeHus: IpUpOIHBIX MUHEPAJIOB U MTPOYKTOB.
Jlabopamopnuvie pabomot u onvimul.

1. HaOGmroenue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYUCHUS.

uhwnNRE

2. HccnemoBanue TPEKOB: W3MEPEHHE DSHEPTrUU YACTHUI(BI MO TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. H3mepeHue paguoakTHBHOTO (hOHA.

IToBTOpPUTEILHO-0000 A0 NI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOIINN  MOIYIh MPEAHA3HAYEH JJIs  CHUCTEMAaTH3alukl |
0000MICHHS IPEIMETHOTO COACPKAHMS U OTBITA JCATSILHOCTH, MPUOOPETEHHOTO MTPH U3YUYCHUHU
BCEro Kypca (pu3uKH, a Takxe AJs MOJITOTOBKHA K OCHOBHOMY FOCYJapCTBEHHOMY SK3aMEHY IO
buznke 11t 00yJIarOIMMXCsl, BBIOPABIIUX 3TOT YUeOHBIN MpeIMeT.

[Ipy w3ydyeHUM JAHHOTO MOJYJS pEalu3ylTCd UM CUCTEeMATU3HPYIOTCS — BUIBI
NESATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCledYMBacTCsS JOCTHXKCHHE TPEAMETHBIX W
METaNpeAMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOydueHUs, (OPMHUPYETCS ECTCCTBCHHOHAy4YHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUH TPHPOIBI M TEXHUKH,
OBJIAJICHHE YMEHUSIMHU OOBSICHATh (U3MUYECKUE SBIICHUS, MPUMEHsS TMOJy4eHHbIE 3HAHUSA,
pelaTh 3a7aud, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMTIHANBHO NESTENLHOCTHBIN XapaKTep JaHHOTO pasjena peaan3yercs 3a CYET Toro,
9TO 00yYaIONIUECs BBIMOTHSIIOT 33IaHMsI, B KOTOPBIX UM IIPEIaraeTcsi:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBACHATH (DU3UUCCKUEC SIBICHUS
B OKpYXKaroIlel MpHUpoJie U TTOBCETHEBHOM KU3HU;

UCTOJb30BaTh HAYYHBIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBICHUI, B TOM YHCIE IS
MPOBEPKU TUTIOTE3 U MOTyYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAWOOJEe BAKHBIX JOCTHKCHHH COBPEMECHHBIX TEXHOJOTHI,
HampuUMep, MPAKTUYECKOTO WCMOIb30BAaHUS PA3TUYHBIX HMCTOUYHHUKOB JHEPTHH Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB YHEPTHUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMDBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30OBAHUSA

W3ydyenne ¢(U3MKKM Ha YpOBHE OCHOBHOTO 0O0LIero oOpa3oBaHWsl HANpPaBJIE€HO Ha
JOCTIDKEHHE JTMYHOCTHBIX, METANPEIMETHBIX B MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.

B pesynpraTe w3ydeHus (PU3MKK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Yy
oOyyaromerocst 0yayT c)opMHUpPOBAHBI CIIEIYIOLIUE TMUHOCTHBIE PE3yIbTaThl B YaCTH:
e 1) NAaTPHOTHYECKOI0 BOCIIUTAHUS:

® — MPOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (PU3MUECKOit
HayKH;

® — [[EHHOCTHOE OTHOUIECHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOro W JyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

® — IrOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYKICHHMU OOIECTBEHHO 3HAYMMBbIX M 3TUYECKUX

npo6JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;
® — OCO3HAHME Ba)XHOCTH MOPAIBHO-ITUYECKUX IPUHIUIIOB B ACATEIIBHOCTH YUEHOTO;



e 3)3CTETHYECKOT0 BOCIIMTAHHSA:

® — BOCIPUATHE 3CTETMYECKHX KauyecTB (PM3UYECKOH HayKu: e€ rapMOHMYHOI'O IOCTPOEHHUS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

¢ 4) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

e — OCO3HAHUE IIEHHOCTH (pU3MYECKOW HAyKH KaK MOILIHOI'O MHCTPYMEHTA IIO3HAaHUS MHPA,
OCHOBBI Pa3BUTHsI TEXHOJIOTHM, BAXKHEUIIEH COCTABIAIOIIEH KYIbTYpPHI;

® — pa3BUTHE HAyYHOH JI0OOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATENILCKON JesTEIbHOCTH;

e 5) ¢popMupoBaHuS KYJIbTYPbI 310POBbs H YMOIMOHATBLHOIO 0J1ATOIOTyYHsI:

® — OCO3HAHME IEHHOCTU OE30IacCHOro o0pa3a XU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH TpaBWJ OE30MAaCHOTO TOBEJACHHUSA HA TPAHCIOPTE, Ha JOporax, ¢
ANIEKTPUYECKUM U TEIUIOBBIM 000OpPYJOBaHUEM B JIOMAILIHUX YCIOBUSX;

e — chOpMHPOBAHHOCTh HABBIKA pe(IeKCUH, MPU3HAHKWE CBOETO IpaBa Ha OMIMOKY U TaKOTO
e IIpaBa y Apyroro 4ejoBeKa;

e 6) TPyIOBOr0 BOCIIMTAHHUS:

® — aKTMBHOE y4YacCTHE B PELIEHUM IPAKTHUUECKUX 3a7au (B pamMKax CeMbH, 00pa30BaTElbHOMN
OpraHM3alMy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIlpaBJIEHHOCTH,
TpeOYIOLINX B TOM YUCIIE ¥ (PU3MUYECKUX 3HAHHIA;

® — MHTEpEeC K NPAKTUUYECKOMY M3yUEHHUIO IPOoecCcUii, CBI3aHHbBIX C (PU3UKOM;

e 7)9K0JIOTMYeCKOT0 BOCIIUTAHMS:

e — OpHEHTalMs Ha NpUMEHEHHE (U3MYECKUX 3HAHWUU Ui peleHHs 3a1a4 B OO0JIaCTH
OKpY’KaloIllel CpeJibl, MJIAHUPOBAaHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX MOCJEICTBUN
JUISL OKPYKAKOILEH CpeJibl;

® — OCO3HaHHUE INT00AIBHOIO XapaKTepa dKOJOTHYECKUX MPOOIeM U IyTel UX pPeLeHUS;

e 8) azanTanuM K U3MEHSIIOIIUMCH YCJOBUAM COLMAJILHON U IIPUPOIHOI cpeabl:

e — MOTpPeOHOCTP BO B3aUMOACWCTBUM TIPU BBINOJIHEHUHM HCCIIEIOBAaHUN M IMPOEKTOB
(bu3nYecKoil HaPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM IPYTHUX;

® — [IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTUUYECKYIO 1€ATEIbHOCTb;

e — noTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHWM, B TOM uucie (OPMYIHPOBATH HUJEH,
MOHATHSA, TUIIOTE3bI O PU3NUECKUX O0BEKTaX U SBICHUSX;

e — OCO3HaHHUE JIePUIMTOB COOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKY,

® — [JIJAHMPOBAHUE CBOETO Pa3BUTHs B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

® — CTpEeMJIEHUE aHAJIM3UPOBATh U BBISIBISATH B3aUMOCBSI3H IIPUPOIbI, OOIIECTBA M IKOHOMUKH,
B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIEHKA CBOMX JEHCTBUH C Y4Y€TOM BIHUSHHUS Ha OKPYXKAIOIIYI0 Cpely, BO3MOXKHBIX
r100aJIbHBIX MOCIEICTBHH.

METAINIPEAMETHBIE PE3YJIbTATbBI
B pesynbraTe ocBOeHHMS NpOrpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus y oOyuatomerocss OyAayT CQOpPMHpPOBAHbI MeTanpeIMeTHbIe PpPe3yJbTaThl,

BKJIIOYAOIMIWE IMO3HABATCIbHBIC YHUBCPCAJIBHBIC y‘—Ie6HI)Ie )IGP'ICTBI/ISI, KOMMYHUKATHBHBIC
YHUBCPCAJIBHBIC y‘IC6HLI€ HCﬁCTBHH, PETYIATUBHBIC YHUBCPCAJILHLBIC y‘le6HBIC I[CﬁCTBPISI.

ITo3naBaTenbHbIC YHHBEpPCAJbHbIC y4eOHbIE 1eiiCTBUA

Ba3oBble JJoruuyeckue aeiicTBUS:
® BBIBIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH 0OBEKTOB (SBICHHIA);



yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMK, OCHOBAHUS AJIsi 0000IIeHus
Y CPABHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PacCMaTpUBaeMbIX (pakTax, JaHHBIX H
HaOJIOIEHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITH MIPUYUHHO-CIICICTBEHHbIE CBSI3W MPU HM3yYCHHH (DU3HUECKUX SBICHUN U
IPOLIECCOB, JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM JIEAYKTHBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PH3MUECKUX BEIHYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHuss ydyeOHOW (u3uueckoil 3amauu
(cpaBHEHHE HECKOJBKUX BapUAHTOB peEIICHHs, BbIOOp Hauboee MOAXOIAIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTECPUER).

Ba3zoBrbIe ucciaenoBareJnLcKue IeliCTBUSA.

UCIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATENIbCKUIM HHCTPYMEHT [TO3HAHUS;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXHBIN
(bu3HUeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PU3UUECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpPMAIIKIO, TTOJIYICHHYIO B XOJI€
UCCIIEJIOBAaHUS UJTU SKCIIEPUMEHTA;

CaMOCTOSITEILHO  (OPMYITUPOBaTH OOOOIIEHUS W  BBIBOJALI 110  peE3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEA0BAHNUS;

NPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (DU3MUECKHUX TPOIIECCOB, a TAKIKE
BBIJIBUTATH MPENOJIOKEHUS 00 X Pa3BUTHUU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pa6ora ¢ nndopmanueii:

INPUMEHSTh pa3lIMYHbIe METOJbl, MHCTPYMEHTHl M 3alpoChl MpU IOUCKE U O0TOOpe
MH()OPMALIUY WIH JAHHBIX C YYETOM MPEIOKEHHON yueOHOH QHu3ruecKoil 3a1auu;
aHAJM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIMIO Pa3IMIHBIX
BUJI0B M (hOpM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (GOpMY MpeacTaBieHUus HH(OpManuu u
WIIIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOXHBIMA CXEMaMH, JWarpaMMaMH, WHOU
rpaguKoi U UX KOMOMHALIUSIMHU.

KOMMyHI/IKaTI/IBHbIe YHHUBEpPCAJIbHBIE y‘leﬁHI)Ie JeilcTBHUA:

B XoJie OOCyXJeHHs y4yeOHOro Marepuaya, pe3ylbTaToB JIaDOpPaTOPHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXk/1aeMOi TeMbl U BBICKA3bIBaTh UJIEH,
HalleJIEHHbIE Ha pelIeHNE 3aJJaul U MoepKaHue 0JaroxenaTeIbHOCTH OOLEHMS;
COIOCTaBJIATh CBOM CYXKJIEHHUS C CYXKICHMSAMH JApPYrMX YYacTHUKOB JMaJIora,
OOHapy>KUBaTh pa3InyMe U CXOJICTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

NyOJUYHO  TPEACTABIATH  pe3yiIbTaThl  BBIMIOJHEHHOTO  (DU3WYECKOrO  OIbITa
(3xcTiepuMeHTa, UCCIIeIOBAHUS, IPOCKTA);

NOHUMATh W WCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIMBUIYATHHOH PaOOTHI
IpU pelIeHuN KOHKPETHOH (hr3nuecKkoi mpoodieMsl;

NPUHUMATh [EJIA COBMECTHOM JeSITeIhHOCTH, OPTraHW30BBIBATH JEUCTBUS TO €€
JOCTIDKEHHIO: PACIIPENeNIATh POJIM, 00CYKIaTh MPOLECCHl U Pe3ylbTaTbl COBMECTHOM
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIIOJICH;

BBIMOJHATH CBOIO 4YacTh PalOOThHI, JOCTHras KaueCTBEHHOTO pe3yibTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C IPYTUMH YWIEHAMH KOMaH/bI;
OLIEHMBATh KAueCTBO CBOEr0 BKJIaga B OOMMI NPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYIHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHBIC yHHBepcaabHbIe yueOHbIe el CTBUS

CaMOOPI‘aHI/I3aHI/Iﬂ:

BBISBIISATH POOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsIX, TPEOYIOMMX I PEIICHHS
(bu3nUeCKuX 3HAHUIA;

OPHEHTHPOBATHCS B PA3NIMYHBIX MOJXOJAaX MPUHATHSA PEUICHUH (MHAWBUAYAIbHOE,
IPUHSATHE PELICHHS B IPYIIIIE, IPHHATHE PELICHHUH TPYIIIOii);

CaMOCTOSITENIFHO COCTAaBJISATh AITOPUTM pEUICHUs (U3MYECKOH 3a1aud WM IUlaHa
UCCIIENOBaHUA € YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaracMple BAPHAHThI PEILICHHIA;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/JIEKT.

JIaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMU U IIPEJIAraTh IiaH €€ N3MEHEHUS;

OOBSICHATh NPUYHMHBI JOCTHOKEHUS (HEJOCTHIKECHHUS) PE3yIbTaTOB JICATCIBHOCTH,
JIaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JCATCIBHOCTD (B TOM YHCJIE B XOJI BBIIIOJHEHHS (PU3NYECKOTO
UCCJICIOBAHMUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHUBIIUXCS
CUTYaIlNi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO APYroro 4yesjoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYrOro;

npu3HaBaTh CBOE MPaBO HA OMMOKY MpH pelieHHH (QU3MYEeCKHX 3aJad Wid B
YTBEPKICHHSIX HAa HAYYHBIE TEMbI U TAKOE K€ MIPABO JPYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHny oOyueHuss B 7 KJjacce NpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH Y 00 YUAIOIINUXCSl YMEHUI:

UCTIONB30BaTh MOHATHS. (U3MUYECKHEe W XUMHUYECKUE SBICHHS, HaOII0JeHHe,
9KCIIEPUMEHT, MOJIETb, TUIOTe3a, €AMHUIIBI (PU3MUECKUX BEIHYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BemecTBa (TBEpIOE, JKUAKOE, ra3000pa3HOe), MEXaHUUECKOe
NBIDKEHHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJUHEWHOE),  TPaeKTOpHs,
paBHOJCHCTBYIOIIas cuia, aedopmaius (ympyras, IUTAaCTHYECKas), HEBECOMOCT,
cooOu1aronmecs cocyubl;

pasznuyath siBieHus (auddys3us, TEII0OBOE IBIKCHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBIDKEHUE, MHEPIMS, B3aUMOJCHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJI C 3aKPErUIEHHOW OChI0 BpallleHUs, Tepeaada AaBJICHUS TBEPIABIMU
TeJaMu, KUJAKOCTSIMHU U Ta3aMu, aTMOChEpHOE TaBJIeHUE, TIIaBaHUE TEJl, TPEBPAICHUS
MEXaHUYECKOM IHEPTUH) TI0 ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PHU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKHUX SBIICHUNU B OKPYXAIOIIEM MUPE, B
TOM 4ucie (QU3NYECKUe SBICHHUS B MPUPOJIE: NMPUMEPHI IBMIKEHHUS C PA3NAYHBIMU
CKOPOCTSIMH B >KMBOM M HEXHUBOW MpUPOJE, ACHCTBUE CHIIBI TPEHHUsS B HPHUPOJAE U
TEXHUKE, BIHMSHUE aTMOC(HEpPHOTO IaBJIEHUS Ha >KMBOM OpraHW3M, IIJIABaHHE PHIO,
ppIUard B TeJie YeJOBEKa, MPU ITOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3MUECKUX SBICHMUIA;

OTHCHIBATh M3YUYCHHBIE CBOMCTBA TeN U (U3HUECKUE SIBJICHUS, UCTIONIB3Yys (PU3NUECKHe
BeNMYKMHBI (Macca, 00BbEM, IJIOTHOCTh BENISCTBA, BPEMs, IMYyTh, CKOPOCThb, CPEIHSISA



CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Tella, CWIa TPEHUs, JaBJICHUE
(TBEpmOro TeNa, JKUAKOCTH, ra3a), BBITAIKHBAIONIAs CHUJIa, MEXaHWdeckas padorta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI((QUIMEHT TOJE3HOrO JCHCTBHS
MEXAHU3MOB, KMHETUYECKAsl U MOTEHIMAJIbHAs SHEPrusl), IpU ONUCAHUM NPABUIBHO
TPaKTOBATh (PU3UUECKUI CMBICT UCTIOIB3yEMBIX BEIMYMH, UX 0003HAYCHUS U €JMHUIIBI
¢u3MUecCKuX BEIWYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIINE JAHHYIO (U3UUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKH HM3Y4YEHHBIX 3aBUCHMOCTEH
(U3NIECKUX BEIUYHH,

XapaKTepu3oBaTh CBOMCTBA TeJd, (HU3UYECKUE SIBICHUS M TPOLECCHl, HCIOIb3Ys
IpaBWiIa CIOXKEHUs CUI (BAOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackais, 3akoH
ApxuMena, TpaBUJIO paBHOBECUs pblyara (0JIOKa), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpAaHEHHUsS MEXaHMYECKOH SHEepruu, Ipud OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHUPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJICHMS, MPOLECChl M CBOICTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUHMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1-2 moruveckux maroB ¢ onopoi Ha 1—
2 VW3y4YCHHBIX CBOWCTBA (HU3MUYECKMX SBICHWH, (U3NYECKHX 3aKOHA WM
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3ajauyd B 1-2 gdelcTBUS, MCIONB3YyS 3aKOHBI U (HOpMYyIb,
CBs3pIBaroIMe (U3MUECKHE BEJIMYMHBI: HA OCHOBE aHaliM3a YCJIOBUS 3aJjaud
3aMUCBIBaTh KPAaTKOE YCJIOBUE, IMOJCTABIATH (pU3MUYECKUE BEIMYUHBI B (HOpMyNBl U
IOPOBOJUTH PAacu€Thl, HAXOIUTh CIPABOYHBIC JAHHBIE, HEOOXOAMMBIE IJISi PELIEHUS
3ajiay, OLIEHUBATh PEAIMCTUYHOCTD MOJIYYCHHON (PU3UYECKOM BETMUNHBL;
pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh IpPH HOMOIIM (PU3HUECKUX
METOJI0OB, B OIMCAaHUM MCCIEAOBAHUS BBIIEIATH IPOBEPSEMOE MPEANOI0KEHUE
(rumote3y), pa3nuyaTh ¥ HMHTEPIPETHPOBATH IOJNYYCHHBIH pE3yJbTaT, HaXOIUTh
OIIMOKYU B XOZI€ ONbITA, JI€JaTh BHIBOJBI 10 €r0 Pe3yibTaTaM;

HPOBOJUTH ONBITH MO0 HAOMIOJAEHNUIO (PU3MUECKUX SIBICHUM MM (U3NYECKUX CBOMCTB
Tes: (OPMYIMPOBATH TMPOBEpsEMblE TPENNONOKEHUs,, COOMpPaTh YCTAHOBKY U3
NpeI0KEHHOT0 000pYI0BaHUs, 3aIIUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOIBI;
BBINOJIHATH NPSAMbIE U3MEPEHHUS PAcCTOSTHUS,, BpEMEHM, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPaTypbl C UCHOJIb30BAaHUEM aHAJIOrOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHus TPUOOPOB ¢ yUETOM 3a/laHHON aOCOMIOTHON MOIPEIIHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT APYroil ¢
MCIOJIb30BaHMEM MPSIMBIX U3MEPEHHi (3aBUCUMOCTH MYTH PABHOMEPHO JBIIKYILETOCS
Tela OT BPEMEHM JIBW)KEHUs TENa, CHUJIbI TPEHMS CKOJIBKEHHMS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TEI W HE3aBUCUMOCTH CHJIBI TpPEHHUS OT IUIOLaIu
CONIPUKOCHOBEHHUS TEJI, CHJIbl YIPYrOCTU OT YIJIWHEHUS NPYKUHBI, BBITAIKUBAIOIIEH
CHJbl OT 00BbEMa MNOrpYKEHHOW YacCTHM Tela W OT IUIOTHOCTU JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU Teda, OT TJyOMHBI, Ha KOTOPYIO MOTPYKEHO Telo,
yCIOBHUH TJIaBaHUS TeN, YCIOBHM paBHOBECHs pbluyara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM y4eOHOIO HCCIEeNOBaHMs, COOUpAaTh YCTAHOBKY U  BBIMOJHATH
U3MEpPEHUs, clenysd NMpeaIokKEeHHOMY IUIaHy, (PMKCUPOBATh pPEe3yabTaThl MOJTY4YEHHOH
3aBHUCUMOCTH (DU3MUYECKUX BEJIMYMH B BUJE TPEAJIOKEHHBIX TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yNbTaTaM UCCIIEIOBAHNUS;

NPOBOJUTH KOCBEHHBbIE M3MEpPeHHMs (U3NUYECKUX BEIMYUH (TUIOTHOCTh BEIIECTBA
KUJKOCTH U TBEPAOrO Teja, CHUJla TPEHUs CKOJbKEHUs, JaBlieHHE BO3AyXa,



BBITAJIKUBAIOIIAs CHUJIa, JCHCTBYIOIIass Ha TMOTPYKEHHOE B KHUAKOCTh TEJO,
K03(pPUIIMEHT TONE3HOr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MpPEIOKEHHON
MHCTPYKIUH: TPU BBITIOJHEHUH U3MEPEHUI COOMpAaTh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY
¥ BBIYHCIIATH 3HAYEHUE NCKOMOM BEJIMYHHBI,

coOnrofaTh TmpaBWiIa TEXHUKUM Oe3omacHOCTH T1pu paboTe ¢ 1abOpPaTOpHBIM
000pyI0BaHUEM;

yKa3bpIBaTh MPHUHLUMBI JCHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phlYar, MOIABMKHBIA 1
HETOJBUKHBIN OJIOK, HAKJIOHHAs! IJIOCKOCTb;,

XapaKTepu30BaTh MPHHLUUIBL JCWCTBUS M3YYCHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOM Ha UX OmucaHus (B TOM YHMCJE: MOAIUIHUKU, YCTPOHCTBO
BOJIONPOBO/IA, TUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCIOJB3Yysl 3HAHUS O CBOWMCTBAX (DM3MUYECKHUX SIBICHUW W HEOOXOIUMBIC
¢u3nyecKue 3aK0OHbl U 3aKOHOMEPHOCTH;

IPUBOJAUTH MpuUMepsl (HAXOAUTh HMHMDOPMALKIO O MpUMEpax) MPAKTHIECCKOTO
UCTOJb30BaHUS (U3NYECKUX 3HAHUI B TOBCEIHEBHON KHU3HU Al oOecredeHust
0e30macHOCTH TpU OOpalIeHMH ¢ MpudopaMud U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsl 3/10pOBbsl M COONIOJIEHUS HOPM DKOJIOTMYECKOTO IOBEACHUS B
OKpY>Kalolleil cpele;

OCYIIIECTBIISATH OTOOp HCTOYHUKOB WH(popmanuu B VHTEepHETE B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH UH(OPMALIHIO, KOTOpas SBISAETCS MPOTUBOPEUUBON
WA MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAY4YHO-NOIYJSPHYIO JINTEPATYpy
dbusnyeckoro cojaep)KaHus, CHOPaBOYHBIE MaTepuaibl, pecypchl cetu HWHTEepHeT,
BJIaJeTh NpUEMaMU KOHCIEKTHUPOBaHMs TEKCTa, IMpeoOpa3oBaHus HHGOpMALUU U3
OJHOU 3HaKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMAIMK (PU3MUECKOTO COAEpKAHMsI, B TOM YHCIEe MyOJINYHO JeNaTh
KpaTKue COOOIIeHHs O pe3ybTaTax MPOEKTOB MM Y4EOHBIX MCCIEIOBaHUM, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapar Kypca (U3HKH,
COIIPOBO’KIATh BBICTYIUICHHE NIPE3eHTalUEH;

IpU BBIMOJIHEHUH Y4EOHBIX NMPOEKTOB M MCCIEIOBAHUN pacHpenesaTh 005S3aHHOCTH B
IpYyIIE B COOTBETCTBUU C IMOCTaBICHHBIMH 33JjauaMi, CI€IUTh 32 BHIIIOJHEHUEM IJIaHA
NEeICTBUM, aJeKBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBI,
BBICTPanBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBAasE MHEHHE OKPYKAIOIINX.

K xonmy oOyuenuss B 8 Kiiacce IpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE IOJDKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OO0 yJaIOLNXCSI YMEHUI:

WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIKCHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHHMS BEIIeCTBA, KPUCTALTMYECKHE U aMop(dHBIE Tena,
HACBIIIICHHBIN ¥ HEHACBIIEHHBIN Tap, BIAXKHOCTHh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSIS
HHEPrusl, TEIJIOBOM JABUTATENb, SJIEMEHTAPHBIA 3JIEKTPUUECKUM 3apsif], JIEKTPHUUECKOE
1oJie, MPOBOJHUKU W IUDIEKTPUKH, MOCTOSHHBIN SJIEKTPUUYECKUH TOK, MArHUTHOE
HoJIE;

paznuyaTh SBIEHUS (TETUIOBOE pACIIMpPEHHUE W C)KaThe, TeIionepenaya, TEIIOBOE
paBHOBECHE, CMayWBaHHWE, KaNWUISIPHBIE SBJICHWS, WCHApeHUe, KOHACHCAIHS,
IUTABJICHUE,  KPHUCTAJLTU3AIIHS (oTBepaeBaHue), KUTIEHHUE, TerIonepenaya



(TeTIonpPOBOHOCTh, KOHBEKIIMS, H3Iy4EHHUE), DJIEKTpU3alUsl Tel, B3auMOJCHCTBUE
3apsI0B, JOEHCTBUS JJEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBUE
MAarHuToB, HeﬁCTBHe MAaroMuTHOrO 1mnoJidi Ha HPOBOAHHUK C TOKOM, JJICKTpOMAarHuTHad
UHAYKIUS) TIO ONHCAaHUI0 UX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (pU3nuecKoe SBJICHHE;

pacro3HaBaTh NPOSIBIICHHE U3YYCHHBIX (PU3UUECKUX SBJICHUN B OKPYKAIOIIEM MHpE, B
TOM YUCIIC (1)I/ISI/I‘I€CKI/IC SABJICHHUA B HOPUPOAC: IMOBCPXHOCTHOC HATSAIKCHUC U
KallWUIApHbIE SIBICHUS B MPUPOAE, KPUCTAUIBI B Mpupoxae, uznydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE DPOCHI, TyMaHa, MHEs, CHera,
SNIEKTPUYECKHE SIBICHUS B aTMocdepe, DIIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3emud, Jpeid MoaocoB, polb MarHUTHOTO MO JUIA KU3HHM Ha
3emiie, MOJSIPHOE CHSIHHE, MPU 3TOM MEPEBOIUTH MPAKTHYECKYIO 33/ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUYECKUX SIBJICHUIA;

OTHCHIBATh M3yYCHHbIE CBOMCTBA TeN M (PU3MUECKHE SBICHUS, UCTONb3Ys (hHU3HUecKue
BEJIMYUHBl (TeMIepaTypa, BHYTPEHHSSI 3HEPIusi, KOJWYECTBO TEIUIOTHI, YJEJIbHas
TEIUIOEMKOCTh ~ BEIECTBA, yJCNbHAS TEIUIOTa IUIABJICHHS, YJACHbHAs TEIIoTa
napooOpa3oBaHusl, yaelIbHAs TEIUIOTAa CTOPaHUsS TOIUTMBA, KOA(P(UIIMEHT IOJIE3HOTO
ﬂeﬁCTBHﬂ TEIIOBOU MalllWHbl, OTHOCHUTCJIbHAA BJIAXKXHOCTH BO31YyXa, BHGKTpI/I‘IeCKI/If/'I
3apsin, CWia TOKa, JJIEKTPUYECKOE HaIpsDKeHUe, COMPOTHUBICHUE MPOBOJIHUKA,
yICIbHOE COMPOTHBIICHHE BEIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO TOKA), MPH
OIMMMCAHWHN TIPAaBHUJIBHO TPAKTOBATH @HSHHCCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCJIHWYUH,
o0o3HaueHus u CAUHHUIIbI (bI/ISI/I‘-IGCKI/IX BCJIMYHMH, HAXOOUTH (bOpMy.]IBI, CBsI3bIBAIOIINC
JAaHHYIO (U3UYECKYI0O BEIMYMHY C JPYTUMH BEIWYHHAMH, CTPOUTH Trpaduku
N3 YUYCHHBIX 3aBUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (UINYECKUE SIBICHUS M MPOLECCHl, HCIONb3Ys
OCHOBHBIC IIOJIOXKCHUA MOHGKYHﬂpHO-KHHeTH‘IeCKOﬁ TCOpHUU CTPOCHHUSA BCUICCTBAQ,
OPUHIMI CYMEPHO3UlMKA Mojel (Ha KadeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsina, 3akoH Oma ais ydactka 1iend, 3akoH JIkoyns—JIeHIa, 3akoH COXpaHEHUs
JHEpPIruM, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMChIBaTh €ro
MAaTECMAaTUYCCKOC BBIPAKCHUC,

0OBSICHITH (1)I/I3I/I‘~ICCKI/IC nmponeccoel 1 CBOHCTBA TCJI, B TOM YHCIIC U B KOHTCKCTC
CI/ITyaHHﬁ MPAKTUKOOPUCHTUPOBAHHOT'O XapaKTepa: BBIABIIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHWE M3 1-2 JOrMYecKHX IIaroB C
oropoit Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHUM, PU3NIECKIX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTrh pacdy€THble 3amaud B 2-3 JEHCTBUS, HUCIONB3YS 3aKOHBI W (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3a/adyH
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS PEIICHUs 3a7au,
BBIOMpATh 3aKOHBI U ()OPMYIIBI, HEOOXOUMBIE JIJIs €€ PelIeHHs, IPOBOJAUTH PACUETHI U
CPaBHHBATH MMOJYUEHHOE 3HAUYCHUE (PU3MUECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEUIMTh MpPH IMOMOLIM (PU3NYECKUX
METOJI0B, HCIIOJIB3 YA OIIMCAaHUuEC HUcciaca10oBaHusd, BBIACIISITH IIPOBEPACMOC
MPEATIOIIOKCHNUE, OLCHUBATH IMPABUJIBHOCTE MOpAAKaA IIPOBECACHUA HCCICIOBAHUA,
J€JIaTh BBIBObI,

POBOJUTH ONBITHI MO HAOMIOJACHUIO (PU3UUYECKUX SBICHUN WM (DU3HMUECKUX CBOWMCTB
Ten (KamwUISIpHBIC SIBIICHUS, 3aBHUCHMOCThH JIaBJICHHS BO3JyXa OT €ro o0béMa,
TEMIICPATYPbI, CKOPOCTH MMPOLECCa OCTBIBAHUSA U HArpC€BaHUA IIPU U3ITYUCHUHN OT LBETA



y3nydaromeil  (morjomaroniell) TOBEpXHOCTH, CKOPOCTh HCIIApEHHs BOJBI  OT
TEMIEPATypbl JKUAKOCTM U IUIOIIAAM €€ TIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aMMOJICMCTBHE 3JIEKTPUUECKUX 3aps0B, B3aUMOAECHCTBUE MOCTOSIHHBIX MAarHuTOB,
BU3YaIU3alisi MAarHUTHBIX MOJIEH ITOCTOSHHBIX MarHUTOB, JEHCTBUS MarHUTHOT'O MOJIS
Ha IMPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIaTEINs
IOCTOSIHHOTO TOKa): (OPMYIHMPOBATH MpPOBEPsieMbIE TMPEANOIOKEHUS, COOMpaTh
YCTaHOBKY  M3IPEI0KEHHOTO 0o0OpyJIOBaHHUsA, ONHCHIBATH XOJA ONbITA |
(bopMynupoBaTh BHIBOJIBI;

BBINOJIHATH NPsIMblE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/1YXa,
CHJIbl TOKA, HANpsDKEHUS C HCIOJIb30BAHMEM AaHAJOrOBBIX HPUOOPOB U JIaTUHUKOB
¢u3MUeCKuX BEJIMYUH, CPAaBHUBATh pE3yJbTAaThl W3MEPEHUH C Y4€TOM 3aJaHHOM
a0COJIIOTHON MOTIPEIIHOCTH;

HNPOBOJUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJIHOW ()M3WYECKON BEIMYMHBI OT APYrou C
YCIIOJIb30BAHMEM IMPSIMBIX U3MEPCHUHN (3aBUCHMOCTH COIPOTHBIICHHS POBOIHHUKA OT
€ro JUIMHBI, IJIOIIAJU MONEPEUYHOI0 CEYEHUS U YJIEIbHOIO CONPOTUBIICHUS BEIECTBA
IPOBOJIHMKA, CUJIBI TOKA, UYLIET0 Yepe3 MPOBOJIHUK, OT HAPSDKEHUS HA MPOBOJHUKE,
UCCIICJIOBAaHUE TIOCIICIOBATEIFHOIO W TApaJUICIbHOTO COCAMHEHHUH TPOBOJIHUKOB):
IUIAHUPOBATh UCCIIEJJOBaHUE, cCOOMpaTh YCTAHOBKY M BBIIOJIHATH M3MEPEHUS, CIENys
NpeUI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3y/bTATHl MOJYYEHHONW 3aBUCUMOCTH B BUIE
Tabyul ¥ rpaduKoB, Ne1aTh BHIBOJIBI 10 pE3y/IbTaTaM UCCIIECIOBAHMUS;

IPOBO/IUTh KOCBEHHBIC M3MEPCHHs (U3MYCCKUX BEIUYMH (yICTbHAs TEIUIOEMKOCTh
BEI[ECTBA, COMPOTHUBIICHHE IPOBOJHUKA, Pad0OTa U MOIIHOCTh 3JCKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, COOMpaThb SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
NPeASI0KEHHON UHCTPYKIIMM, Y BBIYUCIISTh 3HAUEHUE BEJTMUUHBL;

coOnrofarh MpaBWiIa TEXHUKU Oe3omacHOCTH TIpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX TPUOOPOB M TEXHUUECKHX
YCTPOMCTB € OMOPOM Ha WX ONUCAaHUS (B TOM YHUCIIE. CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJbTMETP, CUYETUMK HIIEKTPUUECKON
SHEPIUH, HIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepbl), INEKTPUYECKUE MPEAOXPAHUTEIH, SJIEKTPOMArHUT, 3JICKTPOBUTATEIb
IIOCTOSIHHOTO TOKa), MCIIOJIb3yS 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBICHUH U
HeoOxouMble (PU3NUECKUe 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThle TEXHUYECKHUE YCTPOHCTBA W HM3MEpHUTENbHBbIE MPHOOPHI MO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
THTPOMETp, JBHIaTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PeocTar), COCTaBISTh
CXEMBbI 3JIEKTPHUUECKHX IIeNel ¢ MOCIe0BaTEIbHbIM U NapauIebHBIM COEAMHEHUEM
3JIEMEHTOB, pa3inyas yCJIIOBHbIE 0003HAYEHHS 3JIEMEHTOB JIEKTPUUECKHUX LIETIEH;
IPUBOJUTH TMpPHUMEPHl (HaXOAWTh WHPOPMAIMIO O TPUMEpax) MPAKTHIECKOTO
UCTOJIb30BaHUS (U3NYECKUX 3HAHUM B TOBCEIHEBHON KHU3HM /s oOecredeHus
0e30macHOCTH TpU OOpalieHMH ¢ MpudopaMud M TEXHUYECKUMHU YCTpPOICTBaMH,
COXpaHEHHUS 3/I0pOBbsi M COONIOIEHHUS HOPM DKOJIOTUYECKOTO IMOBEJACHHUS B
OKpY>Karolleil cpene;

OCYILIECTBIIATh MOMCK HH(pOpManuu Qusnyeckoro coxaepxkanust B VHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHMM M IYTEM CpPaBHEHMs JOIOJIHUTENBbHBIX HCTOYHHMKOB
BBIJICNIATE MH()OPMALMIO, KOTOpasi SBISIETCS NPOTUBOPEYMBOM WM MOXKET OBITh
HEZ0CTOBEPHO;



MICTIONIb30BATh TIPH BBINMOJHEHUH Y4eOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO JUTEPATYPY
¢u3nyeckoro conep:kaHus, CIpPaBOYHBIE Marepuaisl, pecypcel cetn MHTepHer,
BJIAJICTh NPHUEMAMH KOHCICKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOPMALMH W3
OJHOM 3HaKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC IMCHMEHHBIE M KpaTKUE YCTHBIE COOOLICHHUs, 0000mas
MHOOPMALIUIO M3 HECKOJIBKHX WCTOYHHKOB (PM3MYECKOTO COJEPKAHUS, B TOM YHCIIC
NyOJNMYHO  TPENCTAaBIATH  PE3yAbTAaThl  NPOECKTHOW WM MCCIIEIOBATEIBCKON
JeATEIFHOCTH, PU 3TOM I'PaMOTHO HCIIOJIb30BAaTh W3YYCHHBIN MOHATUIHBINA ammapar
Kypca (GU3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH;

IPU  BBINOJIHCHUN Y4EOHBIX MPOCKTOB W HCCICAOBAHUN (H3MYECKUX MPOILIECCOB
pacnpenensiTs 00S3aHHOCTH B IPYIE B COOTBETCTBUH C IOCTABICHHBIMU 3a/la4aMH,
CIIEIUTHh 3a BBINOJHEHHEM IUIaHA JEHCTBUM W KOPPEKTHPOBATh €ro, aJaeKBaTHO
OLICHWBATh  COOCTBEHHBIH BKJIQJA B  JCATCNBHOCTh  TPYIIBL,  BBICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBIISSL TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

K xonny oOyuenuss B 9 kiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE IOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OO yUaIOLIMXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHS. CHCTEMa OTCY€Ta, MarepuaigbHas TOYKA, TPACKTOpUS,
OTHOCHTEJILHOCTh MEXaHMYECKOTO JBMXKEHHsI, Aedopmanus (yrmpyras, miacTuueckas),
TPEHUE, UEHTPOCTPEMUTEIBHOEC YCKOPEHHUE, HEBECOMOCTb M IEPETrPy3KH, LICHTP
TSOKECTH, a0COJIOTHO TBEPIOE TeNo, LEHTP TSHKECTH TBEPAOIO Tea, PaBHOBECHE,

MEXaHWYeCKue KoyiebaHWsi Y  BOJHBI, 3BYK, HMHOPa3ByK H  yIbTPa3BYK,
9JIGKTPOMATHUTHBIC BOJIHBI, IIKajda 3JCKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPHI HCITYCKaHUS W IOTJIOmEHUs, anb(pa, Oera- m ramma-
U3JIY4EHHUs, U30TOIIbI, SI/I€pHAsl SHEPTEeTUKA;

paznuyaTth SBIIeHUs (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEMHOE IBUXCHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE, CBOOOHOE MaJileHUE Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHUE TEJI, PEAKTHUBHOE JIBUYKCHHE,
KoJiebaTeIbHOE JBIKEHHE (3aTyXarollue W BBIHY)KICHHBIC KOJIECOAaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXEHUE 3BYKa, NPSIMOJMHEMHOE paclpOCTpaHEHHUE,
OTpPa)KEHHUE U IIPEJIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHHE
0eoro cBeTra B CIEKTP W CIOXEHUE CIHEKTPaJbHBIX IIBETOB, IUCIEPCHUs] CBETA,
€CTECTBEHHAsT PaJHOAKTHBHOCTh, BO3HHMKHOBCHHE JMHEUYATOrO CIEKTPa H3ITYUCHHUS)
N0 ONMHMCAHMIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOLINX
JaHHOE (PU3MUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3UUECKUX SBJICHHUN B OKpYy)KaroleM Mupe (B
TOM 4YHcie (U3NUecKue SIBICHUS B MPHUPOJAE: MPUIUBBI U OTIUBBI, JBMKEHUE TUIAHET
ConHe4YHO! CHCTEMBI, PEAaKTUBHOE JIBM)KEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IYHaMH, 3XO, I[BETa TeT,
ONTHYECKUE  SIBJICHUS B  TPUPOJE, OHOJOTHYECKOE JCHCTBHE  BHUIAMMOTO,
yIbTPa(PHOIETOBOTO M PEHTTEHOBCKOTO HM3TY4YE€HHUM, €CTECTBEHHBIM PaIMOAKTUBHBIN
GOH, KOCMHUYECKHE Jy4d, PAJAUOAKTUBHOE W3IyUYE€HUE TMPUPOTHBIX MHUHEPAJIOB,
JICHCTBUE PAIMOAKTUBHBIX M3JYYCHHN HA OPTaHU3M YEJIOBEKa), IPU STOM IEPEBOUTH
NPaKTHYECKYIO 3a/1a4y B y4eOHYIO, BBIJACIATH CYIIECTBEHHBIC CBOWCTBA (IPHU3HAKH)
bu3nyecKux sIBICHUMN;

OTHCHIBATh M3YUYCHHBIE CBOMCTBA TeN U (U3HUECKUE SBJICHUS, UCTIONIB3Yys (PU3NUIECKHE
BEJIMUMHBI (CpeqHSIS U MTHOBEHHAsi CKOPOCTh TeJla MPU HEPaBHOMEPHOM JBIKEHUH,
YCKOpPEHHE, NEPEMELLIEHHE, MYTh, YIJI0Bas CKOPOCTh, CHJIA TPEHUS, CHJIA YIPYTOCTH,



CWJIa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJleHus, BeC Tejla, UMITYJIbC Tea, UMITYIbC
CHWJIbI, MEXaHU4eckas paboTa U MOIIHOCTh, TOTEHIIUAIbHAS SHEPTUS TeJa, MOJIHIATOTO
HaJl IOBEPXHOCTHIO 3€MJIH, TIOTCHIIUATIbHAS SHEPTHUS CIKATOW MPYKUHBI, KHHETHYECKAs
OHEprusi, TOJHAS MEXaHWYEeCKash JHEprus, MepHoJ W YacToTa KojeOaHWU, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPEIOMIICHUS
Cpelbl), MPU ONUCAHWH TPABHIBLHO TPAKTOBATH (DU3MUYECKUN CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, OOO3HAUEHUS W CIUHUIBI (DU3MYECKUX BEIMYWH, HAXOIUTH (QOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIMYUHY C JIPYTHMH BEITUYMHAMHU, CTPOUTH
rpaduK U3y4CHHBIX 3aBUCHMOCTEN (PU3NYCCKUX BEITUIHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS M MPOLIECCHI, UCIOB3YS 3aKOH
COXpaHEHHUsl PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, MPHUHIMII CYNEPIIO3ULIUU CHI,
OPUHLUI OTHOCUTENbHOCTHU ["anues, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEeHUs UMITYIIbCa,
3aKOHBl OTPAKEHUS U TMPEIIOMIICHUS CBETa, 3aKOHBl COXpPAHEHHS 3apsoBOTO U
MAacCOBOTO UHCEN TMpHU SAEPHBIX peaKIusiX, Ipd OTOM JlaBaTh CJOBECHYIO
(bopMyIUpPOBKY 3aKOHA U 3aMUCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (pU3MUECKHE MPOIECChl U CBOWCTBAa Tel, B TOM YHCIE€ M B KOHTEKCTE
CUTyalliii  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—
3 W3y4YCHHBIX CBOICTBAa (PU3MYECKUX SIBICHUN, (UBNYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

peliaTh pacuéTHbIC 3a/1a4M (ONMUPAIOIIUECs HA CUCTEMY U3 2—3 ypaBHEHUH ), HCTIONb3Ys
3aKOHbI U (OpMysbl, CBs3bIBaolIUe (U3NYECKUE BEIUMYMHBI: Ha OCHOBE aHajH3a
YCIIOBUSL 3a/Iauydl  3alKChIBATh KpPaTKOE YCIOBUE, BBISBIATH HEOCTAIONINE WIH
U30BITOYHBIC JIAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HCOOXOIUMBIC IS PEIICHUS,
OPOBOAUTH pacu€Thl W OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
¢bu3nyecKoil BETUYHHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIMTh TPH IMOMONIN (PHU3UIECKHX
METOJIOB,  MCIIONIb3ysd  OMHCAaHWE  KCCIEAOBaHUS,  BBIICTATH  MPOBEPSIEMOE
NPE/ONI0KEHNE, OICHWBATh MPABWIBHOCTh TOPSAIKA IPOBEICHUS HCCICIOBaHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YAbTaThl HAOMIOIEHUH U OIBITOB;

MPOBOJIMTH OMBITHI IO HAOIIOJACHUIO (U3NYSCKUX SBICHUN WIH (PU3NICCKUX CBOWCTB
ten (M3ydeHune BTOpOro 3akoHa HeioTOHA, 3aKOHA COXpAaHCHHS SHEPTHH, 3aBUCHMOCTD
Nepro/Ia KoJieOaHuid MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U ®KECTKOCTH MPYKUHBI U
HE3aBHCUMOCTh OT aMIUTHTYIBI MaJIbIX KOJICOAHUM, MPSIMOIIMHEHHOE PACIIPOCTPAHCHHE
CBETa, pa3JIOKCHHE OEeNoro CBeTa B CIEKTP, WU3YUYCHHE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKajie¢ M CBOWCTB HM300paKEHUs IMpeaMeTa B COOHMparoniei JuH3e,
HAOJIOJICHUE CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB H3IYYCHHUS): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOTO HaOOpa 000PYIOBaHUS, OMMMCHIBATEL X0/ ONBITA U
€ro pe3yibTaThl, (OPMYIUPOBATEH BHIBO/IBI,

NPOBOJNTHL TPHU HEOOXOJUMOCTH CEpUI0 TPSIMBIX H3MEPEHUH, Ompenessis cpeaHee
3HAUCHHE W3MEPSIEeMON BeIMUYMHBI ((POKYCHOE pPACCTOSIHUE COOMpAIOUIeH JIMH3bI),
000CHOBBIBAThH BEIOOP crioco0a u3MepeHus (M3MEPUTEIBHOTO TTPHO0opa);

NPOBOJNTH HCCIIEIOBaHUE 3aBUCUMOCTEH (DM3MUECKUX BEJIMYUH C HCIOIB30BAHUEM
OpPSMBIX HM3MEpPeHHU (3aBHCHMOCTh IYTH OT BpPEMEHH IPH PaBHOYCKOPEHHOM
IBOKEHMHM 0e3 HaudalbHOW CKOPOCTH, TepHoja KOJIe0aHWH MaTeMaTHYeCKOTo
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaKEHHUs CBETa OT yIjia MajJeHHs U
yriia mpeJoMIICHUST OT yriia MajeHws): TUIAHUPOBAaTh UCCIEIOBAHHUE, CAMOCTOSATEIHHO



coOuparh yCTaHOBKY, (DUKCHpOBaThb pe3yiabTaTbl IOJTYYEHHOH 3aBHUCHUMOCTH
Gu3NYeCKuX BETUYHMH B BUAE TaOMUI] M rpaduKoB, AeNaTh BBIBOABI MO pe3yabTaTaMm
UCCIIEJOBAHMS;

IPOBO/IUTh KOCBCHHBIC H3MEPECHUS (H3MUCCKMX BEIUYMH (CpPeAHss CKOPOCTh M
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBMKEHHMH, YCKOPEHUE CBOOOJHOTO MaJieHus,
KECTKOCTh HPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJBKEHHs, MEXaHW4yecKass padora u
MOIIHOCTh, 4YacTOTa W NepuoJ KOJICOAHWH MaTeMaTHYecKoro W MIPYKUHHOTO
MasTHHKOB, ONTHYECKas CHJa COOHMparouieldl JIMH3bL, PaIuOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHSTH
U3MEpPEHUs, CleAys NMPEeJI0KEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAUCHUE BEIUYHHBI U
AQHAJIM3MPOBATh IOJIYYEHHBIE pPE3yJAbTaTbl € Y4ETOM 3aJaHHOHW IOrPEUIHOCTH
U3MEPEHUN;

coOnrofaTh TmpaBWiIa TEXHUKUM Oe3omacHOCTH TMpu paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKH HM3YYCHHBIX (DU3MYECKHX MOJEJeH: MaTephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUYEUHBI MCTOYHUK CBETA, JIy4, TOHKAas JIMH3A,
IUIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJI€JIb AaTOMHOT'O SIApa;

XapaKTepU30BaTh NPUHIMIBI JCUCTBUS H3YyYEHHBIX NPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOI HA UX OMMCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU MOJIOKEHHUS,
paccTOSHUS U YCKOPEHHUsI, paKeTa, 3X0JIOT, OUKH, IEPUCKOM, GoToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOIN, IO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SBICHUN U HEOOXOMMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH U3YYCHHBIX TEXHMUYECKHX YCTPOWCTB,
U3MEPUTENILHBIX TPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU PEHICHUH YIeOHO-
NPaKTHYECKHUX 3a/1a4, ONTHUYECKHUE CXEMBbI JI MOCTPOSHUSI M300paKEeHUN B IJIIOCKOM
3epKaiie U coOuparomieil T1uHse;

OPUBOIUTH TNpUMEpbl  (HaXOAUTh WHGPOPMALIMI0 O MPHUMEPax) MPAKTHIECKOTO
UCTOJIb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEIHEBHON KHU3HM s oOecneueHus
0e30mMacHOCTH TpU OOpallleHHH ¢ MpuOopaMud M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHs 3JI0pOBbsI M  COOJIONEHUS HOPM 3KOJOIMUYECKOrO TIOBEIEHUS B
OKpYKarolleil cpere;

OCYIIECTBIATh TOUCK uH(popManuu ¢Gu3nyeckoro coaepkanus B HHTepHere,
CaMOCTOSITENNbHO (POpPMYyNTUPYS TMOMCKOBBIM 3ampoc, HAXOJUTh MYTHU OMpeAeNeHUs
JIOCTOBEPHOCTH TIOJIYUCHHOW HWH(OpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUU W
JIOTIOJTHUTENbHBIX UCTOUYHUKOB;

UCIOJIb30BaTh MPU BBIOJHEHUHM y4EOHBIX 3a/JlaHUN HAayYHO-TIONMYJSPHYIO JINTEPATYPY
¢du3nyeckoro cojaep)kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIQJIETh MPUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUH U3
OJHOU 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMAaLUuU
U3 HECKOJbKHUX HCTOYHUKOB (PU3NYECKOTO COJIep>KaHusl, MYyOJIMYHO MPEACTaBIATh
pe3ynbTaThl TPOEKTHOM WIIM MCCIEAOBATENIBCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCTIONb30BaTh W3YYCHHBIM TOHATUHHBIA amnmapaT W3ydaeMoro paszaena (U3HKU U
COIIPOBOKIATh BBICTYIUICHHE TMpe3eHTalueil ¢ y4éToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC



https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Pa3nea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [aBnenue. [lepenaya naBineHus: TBEPAbIMU 3 bu6mmotexa [HOK
' TEeJIaMH, JKUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [JOK
4.2 JlaBIIeHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 ATmocpepHoe aapiiciie 0 https://m.eds00.ru/7f416194
44 JeiicTBrE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Paszgen 5. PaboTa 1 MOIIHOCTH. DHeEprus
bubmuoreka [[OK
>1 Pabora u mompgocTs 3 . https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 Hpocteie mexarusmb! S . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexartieckas SHepris 4 L L https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/iesioB U TeM ugposbie
Ne ni/m pas Kontpoabubsie IIpakTuHuyeckue (mupp )
NporpamMmasl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI

pecypchbl




Pazgea 1.

TemnoBble siBJEeHUS

11 CtpoeHue U CBOMCTBA BEIICCTBA 7 bubmorexa LIOK
' p H https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
12 Tenonbie mpoueccht 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. DiexkTpuyeckue 1 MAarHUTHbIE SIBJICHUS
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella bu6nuotexa [HOK
2.1 . 7 1
U UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [[OK
2.2 [TocTosTHHBIN PTIEKTPUIECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
23 Marmuribie ABICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 DEKTPOMATHHTHA MK 4 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145
9 KJIACC
KosmyecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHHe pa3ieioB U TeM ngposbie
Ne ni/m padt Kontpoabubsie IIpakTuHuyeckue (mupp )
NPOrpaMMbl Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexann4yeckue siBJeHUs1
11 MexaHn4deckoe IBIKEHUE U CITOCOOBI €T0 10 1 butmmoreka [JOK

OIIMCaHUsA

https://m.edsoo.ru/7f41a4a6




. bubmmoreka [JOK
12 BaamvonercTare Tex 20 https://m.eds00.ru/7f41a4a6
bubmmoreka [JOK
13 3aKOHBI COXPAHCHH 10 https://m.eds00.ru/7f41a4a6
Wroro mo pazneny 40
Pazgen 2. Mexann4ueckue KoJ1e0aHusI U BOJHBI
bubnuoreka [[OK
2.1 Mexanmueckue Konebanns ! https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
22 MexanuteckHe BoIibi. 3ByK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Pa3zgen 3. 3HCKTp0MaFHI/ITHOC moJi€ 1 3JICKTPOMAriHuTHBIC BOJIHBI

31 DJEeKTpOMarHuTHOE ToJIe U 5 bu6nuotexa [HOK
' AIEKTPOMATHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3nen 4. CBeToBbIe AIBJIEHUS
4.1 3aKOHBI paclpoCTpaHEHHUsI CBETa 6 bubmmorexa IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIun3el 1 onTHYECcKUe MPUOOPHI 6 https://m.edsoo.ru/7f41adab
but6mmoreka [JOK
4.3 PasnosxeHune 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Paznea 5. KBanToBbIe siBJeHUsI
51 Hcnyckanue v noriomeHne cBeTa aToMoM 4 bubmmorexa IOK

https://m.edsoo.ru/7f41a4a6




5.2 CtpoeHue aTOMHOTO sapa 6 1 E;I;?;I/P/I;T:;;gg/lé f41ada6
53 Slacpibic peakium 7 . gm0 uTieLats
Hroro no pazueny 17
Pa3zgea 6. [loBTOpUTEIbHO-00001IAI0IIIHI MOYJIb
6.1 [ToBTOpeHue u 00001IEHNE COAepKAHMS 9 5 bubnuorexa [JOK
Kypca Gu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




