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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YpOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
MJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHUs, a TAKKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJICPXKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uszrka SBIAETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (U3MdYecKkne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBiIsieT Haubosnee sICHble 00pas3ibl MPUMEHEHHS HAay4HOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTenbHbIX oOpranusanusx Poccuiickoit ®exepanuu, pearu3yoIInX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPeca W CTPEMIICHHA OOydYaIOImIMXCs K HAaydHOMY H3YyYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

(GopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUsS KaK pe3ysbTaTa U3YUYCHHUS OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus.

JloCcTH)KEeHHEe 3TUX LieJiell mporpaMMbl N0 (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHHUM BELECTBA, MEXaHUYECKHUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/1aHHS U WCIOJB30BaHUS (U3MUECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJaTh SBICHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH M MPOBOJIUTH ONBITHI, IKCIEPUMEHTAIIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBaHUE UH(POPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero oopazoBanus orBoautcs 204: B 8 kimacce — 102 vaca (3 yaca B HeJlen0), B
9 xnacce — 102 yacoB (3 yaca B HEJZIEIIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Pa3nen 1. TemioBble siBJI€HUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. I'padeH — HOBBIA Marepuan Jisi HOBBIX
TEXHOJIOTUH. TEeXHOJIOrMU TOJIYYEHUsS] HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOWCTB ra3oB, XKUJKOCTEW U TBEPJBIX TEJT HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. [I0BEpXHOCTHOE HATSKEHHUE, CMAUYMBAHHUE, KANTUJUISIPHBIE
sBeHUs. TEeIIoBO€ pacUIMpEeHHEe U CKaTue. 3aBUCUMOCTh JABJICHUS ra3a oOT
00BEMa, TeMInepaTypsbl.

Temnepatypa. CBsi3zb TeMmepaTypbl CO CpPEIHEN KHUHETHYECKON HHEepruei
TEIUIOBOTO JBMXKEHUA YacTHUll. TemMnepaTypHbI€ IKabI.

Buaytpennsii  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPTUU:
TEeIIonepeaayda U COBEPILICHUE paboTHI. Bunbt TEIIONEpEAauH:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3JIydeHHE. Buael Terionepeaayn B MpUpoOJE U
TexHuke. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KonudectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHueHnue tersioBoro OanaHca.

[InaBneHue u OTBEp/IEBAaHUE KPUCTANIMYECKUX BEUIECTB. Y I€JIbHAS TEIUIOTA
miaBieHus. [lapooGpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. VY nenpHas
TEIUIOTa  MapooOpa3oBaHUs.  3aBUCHUMOCTb  TEMIEpPaTypbl  KUINEHUS  OT
atMochepHoro maBiieHus. HachlllieHHBI W HEHACHIIIEHHBIN map. BiaxHOCTH
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJibHAsl TEIIOTa CrOPAHUS.

[Tpununer paboTel TerioBbix aBurateneir. KIIJ[ TemmoBoro asuratens.
TeroBble OBUTaTENM W 3allUTa OKPYXArOWEW cpenbl. TerioBble IMOTEPH B
TEIUIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILICHUS HEPTUM B MEXAHUYECKUX U TEIUIOBBIX
npoueccax.

Jemoncmpauuu.

Hab6mronenrie OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGnronenne siBIeHU TOBEPXHOCTHOTO HATSXKEHUS, CMAuMBaHUS W
KaWUISPHBIX SIBICHUM.

HaGntoneHue TeminoBoro paciuiupeHust Tel.



N3meneHune namieHusi raza Opu U3MEHEHUUM O0BbEMA UM HArpeBaHUM WM
OXJIQXKICHUHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl reronepenaymn.

OxnaxxaeHne Npu COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIAMHU.

CpaBHeHME TEINIOEMKOCTEN pa3IMYHBIX BEUIECTB.

HaGmionenue kumneHus.

HaGmroieHre mocTossHCTBA TEMIIEpaTyphl MPU TUIABJICHUH.

Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenune TteMnepaTypbl MpU TOMOIIM JKUAKOCTHOIO TEpMOMETpa U
JNaTyrKa TEMIEPaTyphl.

OnbITel 10 HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue gaBiaeHUs BO3yXa B OalsIOHE IINPHUIIA.

HccnenoBanue 3aBUCHMOCTH JaBJ€HHS BO3JlyXa OT €ro ooObéma W
TEMIIEPATYPBHI.

[IpoBepka rumnore3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KMJIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEW SHEpruM Tela B  pe3yjbTaTe
TEIUIoNepeaaun U paboThl BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIJIOOOMEHAa TMPU CMEUIMBAHWU XOJIOAHOW W
ropsiueu BO/IBI.

Onpenenenne KOJIUYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPHU TEINIOOOMEHE
C HAarpeThIM METAJUNIMYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HploToHAa-PrxMaHna).

Ornpenenenue yneibHON TEINIOEMKOCTH BEILECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEMIOTHI TUIaBICHUS JIb/A.

Pa3nen 2. DiaekTpuyeckue H MATHUTHBIE ABJIEHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEepHo3ULMHU SEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBONHMKHM, JHUAJIEKTPUKHM W TOTYNPOBOAHUKHU. 3AKOH
COXpPAHEHHUS ANEKTPUUECKOrO 3apsaa.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B METaJIIaX, JKUIKOCTIX U ra3ax.

Onekrtpuueckas uenb. Cuna Toka. DIEKTPUYECKOe HAPsHKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOTO TOKa. CONMpOTUBJIECHUE MPOBOJAHUKA. Y AEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa niisi yuactka nenu. [locnenoBartenbHoe U
napasieabHOe COeMHeHUE TPOBOAHUKOB. DJIC B 1enu MOCTOSHHOTO TOKAa. 3aKOH
Oma mna nonnou nenu. IlpaBuna Kupxroga. Pacdy€r mpocThIX ANEKTpHUECKHX
uener. HenvHenHble 271EMEHTHI.

PaGota u MOIIHOCTL dJEKTpUUECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMonaeicTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelIT  Ammepa.
[IpuMeHeHnEe HIEKTPOMAarHUTOB B TEXHHKE. J[lelicTBME MAarHMTHOTIO IOJs Ha
OpoBOJHUK ¢ TokoM. Cuma Awmnepa u  omnpeneneHue €€ HamlpaBJICHUS.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Mcmonap30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJYyYEHHUS ANEKTPUUYECKOM SHEPTHH.
DNEKTPOCTAaHIIMK Ha BO300HOBISAEMBIX MCTOYHUKAX SHEPTHH. DKOJOTHUYECKHE
poOJIEeMBbl SHEPTeTUKU. TOTUIMBHBIC SJIEMEHTHI U AIEKTPOMOOMIIH.

Jemoncmpauuu.

DJeKTpU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

Y CTpOoNCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS AIEKTPUUECKUX 3apsII0B.

MogenupoBaHue CHIIOBBIX JIMHHAM 3JIEKTPUYECKOTO IO € IMOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpoBOAHUKH U TUAIIEKTPUKHU.

HcTouHrkyn NOCTOSTHHOTO TOKA.

JIeCTBUS SIIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKHIKOCTH.

["a30BbIi1 pa3psn.



N3Mepenune cuiibl TOka aMIepMeTpOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBIICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS MOTIOCOB MarHUTA.

MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje ToOKa. DIEKTPOMArHUT.

JlelicTBME€ MarHMTHOIO TOJISl HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnbrter @apanes.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

OnpITel IO HAOMIOJEHUIO JJICKTPU3AIMU TEJ TPU CONMPUKOCHOBCHUU U
UHIYKIHUEH.

UccnenoBanne JEWCTBUA JJIEKTPUUECKOTO TOJsi HA TMPOBOJHUKUA U
TADTICKTPUKH.

COopka 1 UCTIBITAHHE DJICKTPUIECKOH IEMU MOCTOSHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIPSKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITEL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[A1 ONEPEYHOr0 CEYEHUS U MaTeprara.

Ornpenenenue yielbHOr0 CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBWIIa CIHOXKEHHUS HANPSHKEHUHM TPU  MOCJIEIOBATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBWia Mg CUJIbl TOKAa NPH MapauIeIbHOM COEOUHEHUU
PE3UCTOPOB.

Omnpenenenue 9/1C 1 BHYTpEHHEr0 CONMPOTUBIICHHS] ICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BrinoHEHUS 3aKkoHAa OMa 1715 OJTHOM LeTH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJWBaHUS WX MOJYyIPOBOJIHUKOBOTO THOJA).

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.

Ornpenenenne MOIUTHOCTH JIEKTPUUYECKOTIO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.

N3ydeHrie MAarHUTHOTO MOJISl MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHUH.

UccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.



OMnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBHS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl M HAaNpaBJICHUS TOKAa B KATYIIKE M OT HAJIMYMS
(OTCYTCTBUSI) CEpICUHHKA B KATYIIIKE.

N3ydeHnne neicTBrUs MarHUTHOTO IIOJISI HA IPOBOJTHHUK C TOKOM.

KoHnctpynpoBanue u nzyuenue padoThl 3JIEKTPOABUTATEIS.

N3mepenue KIII 351eKTpoABUTaTEIbHON YCTAHOBKH.

OnpITel 1O MCCIEOOBAHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOW HWHAYKLHWH:
HCCIIEIOBAHUE N3MEHEHUHW 3HAYEHUS U HAIIPABIICHUS] MHAYKIHOHHOIO TOKA.

9 KUIIACC

Pa3nen 3. Mexannueckue siBJIeHUSI.

Mexannueckoe JBwkeHHEe. MarepuanbHas Touka. CrnocoObl OmucaHUs
MEXaHUYECKOTO JIBUKEHUS: TaOJIMUHBIN, Tpaduyeckuii, aHanuTudeckuii. Cucrema
oTcuy€Ta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallMU C BEKTOPAaMU, MPOEKIUU BeKkTopa. Paauyc-
BEKTOpP MAaTEepUAIbHOM TOUKH, IMEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJUHEHHOE JABUXKCHUE.
CpenHssi 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBHKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHKEHHUE. Y CKOPEHUE
cBoboHOrO naaeHus. OnbITel [anues.

I'paduueckass mHTEpHIpeTasi YCKOPEHHs, CKOPOCTH, MPOUIEHHOTO MyTH H
nepeMELECHUS 1T PSIMOJIIMHEMHOTO IBUKEHUS.

JIBmkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKpyHOCTHU. JIMHEHAs CKOPOCTh, YIioBasi CKOPOCTh, IIEPHUO]T
¥ 4acTOTa OOpaIlleHusl P PABHOMEPHOM JABMXEHHUH 10 OKpY)HOCTH. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepseiit 3akoH HeroTtona. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUs CKOJIbKEHUs, CHIia
TPEHHUsI TIOKOS, Ipyrue Buabl TpeHus. Koadduiment tperus.

JIBH>KEHUE Tell MO OKPY>KHOCTH O] IEVCTBUEM HECKOJBKUX CHUJL.

3akon bepnynnm um nogbéMmHasi cuna kpbuia. COBpEeMEHHbIE JieTaTelbHbIE
anmaparel, CyJa Ha NOABOAHBIX KpBUIbSAX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISIX. JIBMIKEHHE TT0e37]a Ha MarHUTHOM MOJTYIIIKE.

Cunia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. [[BH)KEHHE Tel BOKPYT
rpaBUTAllMOHHOIO IIeHTpa (B ToM uucie 1iaHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOoCcTb. HeBECOMOCTh U meperpy3KH.



PaBHOBecre MarepuanbHOM TOUYKHU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TskeCTH.

Nmnynee  Tema. M3menenue wumnynbca. HMmnynsc cunbsl. Yopyroe u
HEyNpYyroe B3aUMOJACHCTBHE. 3aKOHBI H3MEHEHMS W COXPAHCHHS MMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTHU, YNPYTOCTH,
TpeHus. CBs3b SHEPruu U padoThl. [loTeHIIManpHas SHEPTUs Tea, MOJAHITOrO Haj
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManbHas SHEprus ckaTol npyxuHbl. Kunernueckas
sHeprusd. TeopemMa O KMHETUYECKOW PHEPruU. 3aKOH U3MEHEHUS U COXPAHEHUS
MEXaHMYECKOU SHEPTUHU.

Jemoncmpayuu.

HaGmtoneHne MexaHW4ecKoro JBIKEHHS Tella OTHOCUTENIBbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME NyT€l W TPAeKTOPUM JBUXKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaGmronenue nBuKeHUs Tela 1Mo OKPY>KHOCTH.

HaGmionenre MexaHMYEeCKUX SIBICHUN, MPOUCXOASIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHUKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3UKH.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTO MajieHus, KoJieOaHUsl MasTHUKA B
MHEPUUAJIbHBIX CUCTEMAX KaK MOATBEPKAECHNE MPUHIINIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTb YCKOPEHHUS Tela OT €r0 MacChl U ICHCTBYIOLIEH Ha HETO CUJIBL.

HaGmonenne paBeHcTBa CHIT TPH B3aUMOJICHCTBUU TE.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[lepenaua umiysibca Npu B3aUMOJCUCTBUU TEN.

[IpeoGpazoBanus SHEPTUN TIPU B3aAUMOJICHCTBUU TE.

CoxpaHeHre UMITYJIbca MPU A0COIIOTHO HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHre UMIYJbca MPU YIPYrOM B3aUMOJIEHCTBUU.

HaGmronenne peakTHBHOTO JBM)KCHHSI.

CoxpaHeHue dHEepruM Npu CBOOOHOM IMaJACHUH.

CoxpaHeHue 3Hepruu Ipu ABUKEHUU Tella MO AEHCTBUEM NPYKUHBI.

Jlabopamopnwie padbomot u onvimol.

KoncTtpyupoBanne TpakTa g pa3roHa W JalbHEMIIEr0 PaBHOMEPHOTO
JBIKECHUS IIIAPUKA WU TEJIECKKU.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHS OpycKa WM JBHIKCHUS
[IapUKa 10 HaKJIOHHOM IIJIOCKOCTH.



Omnpenenenne yCKOpEHMs Tejla MpPU PABHOYCKOPEHHOM JBUMIXKEHUU IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayaJdbHOM CKOPOCTH.

[IpoBepka rumoTessl: €ciu Mpyu PAaBHOYCKOPEHHOM JABMKEHUM 0€3 HauyallbHOU
CKOpPOCTHU IMMYTH OTHOCATCS KaK PsAJl HEYETHBIX YHUCEIN, TO BPEMEHA OJIMHAKOBEI.

UccnenoBanue nBuxKeHUs Teiia, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTA CWJIbl TPEHUS CKOJBXKEHUS OT  CHIIBI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodphUIMEHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

UccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu eopMaru mpy>KUHBbI.

Omnpenenenue paboOThl CUIIBI TPEHUSI NIPU PAaBHOMEPHOM JIBMIXKEHUU Teja IO
TOPU30HTAILHOMN MTOBEPXHOCTH.

Omnpenenenue pabOThl  CWJIBI  YIOPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

Pa3znen 4. Mexanuveckue KojJ1e0aHUS U BOJIHBI.

Konebarenbhnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUii: TIepuo,
4acToTa, aMIUMTyJa. [apMoHMuYeckue KosieOaHus. 3aTyxarolue KojeOaHus.
Brinyxiennnlie konebanus. Pesonanc.

MaremaTHudyeCcKuid U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHepruu mpu
KoJie0aTeIbHOM JIBHIKEHUU.

Mexannyeckue BOJIHBL. [IpogosnbHbIE MW TIONepeudHble BOIHBIL. (CBOKMCTBA
MEXaHMYECKUX BOJIH: HHTepdepeHuus u nudpakuus. J[JinHa BOTHBI U CKOPOCThH €€
pacrpocTpaHeHusi. MexaHu4ecKue BOJHbI B TBEPJOM TeJ€, CEHCMUUECKUE BOIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. WMuHbpasByk u ynbTpasByk. Vcmons3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmonenne koneOaHuii Ten TMOA JNEUCTBHEM CHJIBI TSDKECTH W CHJIBI
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6mroieHre BRIHYKICHHBIX KOJIGOAHU M pe30HaHCA.

PacnpocTtpanenne npooJibHBIX U MTONEPEYHBIX BOJIH (HA MOJENH).

Hab6mronenne natepdepeniinu u audpakiini BOJIH Ha TTOBEPXHOCTH BOJIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHIN PE30HAHC.

Jlabopamopnuie padbomot u onvimol.



Omnpenenenue 4acTOThl U NEPUOIa KOJEOaHUN MAaTEMAaTUYECKOr0 MasiTHUKA.

Onpenenenue 4acTOThl U MEPUOIA KOJEOAaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepUoAa KOJeOaHWM Ipy3a Ha HUTH OT JUTUHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproa KojieOaHUil MPYy>KMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MepuoAa KoyieOaHWil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl rpys3a.

OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI Py KUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOHOTO MaeHHUS.

Pa3nen 5. DjieKTPOMarHuTHOe MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHele  BosHbL.  CBoMcCTBa
AJEKTPOMArHuTHbIX BOJH. I[llkama »JeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM cCBsizu. Pamuonokarnusa. Kocmuueckas
CBSI3b.

OnexkTpoMaruutHas npuponaa cBera. CkopocTh cBeTa. BoyHOBBIE CBOMCTBA
cBeTa: uHTepPEepeHIus U TUPpaKIus.

Jemoncmpayuu.

CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.

Nutepdepentus u qudpakius cBeTa.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOMJIBHOTO
TenedoHa.

[IpoBeneHue onbITOB 1O HAOMIOACHUIO HHTEPhEPEeHIINH U T PaKIIUU CBETA.

Pa3nen 6. CBeToBbBIE SIBJICHHS.

JlyueBass Mojeiib CBETa W TreoMeTpuyeckas onrtvka. MCcTouHukuM cCBerta.
[Ipsmonuueiinoe pacnpocTpanenue cBeta. 3armeHus ConHua u o JIyHbL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxkeHusi cBera. llocTpoenue
M300pakeHui, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKoH mpenoMiieHus cBeta. [loHoe oTpakeHue cBera.
Hcnonp3oBaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, OMITOBOJIOKOHHAS
CBSI3b.

JImuza, xon usyuerd B sauH3e. @Dopmyna ToHKoM JuH3bL. [locTpoeHue
n3o0pakeHni, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTUdeckas cHCTeMa
doToamnmapara, MUKpOCKONa H Teleckoma. [J1a3, Kak onTHYeckas CcHucTema.
bimM30pyKOCTh M JaTBbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jemoncmpayuu.

[IpAMonHEHOE pacipOCTpaHEHUE CBETA.

OtpaxxeHue cpera.

[Tonyuenne n300pakeHUH B IMJIOCKOM 3€pKale.

IIpenomnenue caera.

Onrudeckuii CBETOBO/.

Xoa myueit B cobuparolei JuH3e.

XO0J JIy4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTMH3.

[Tpunuun necTBus goToanmapaTta, MUKpPOCKOIIA U TEJIECKOTA.

Mopens riasa.

Paznosxxenue 6eoro cBeTa B CIEKTP.

[Tonmyuenue Genoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yrila OTPa)XE€HHUsS CBETOBOrO Jydya OT yria
naJICHUsI.

N3yuenue cBOMCTB N300pa’keHUs B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHUS OT yTIJia MaJIeHUs CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n3o0paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTUH3HI.

Omnpenenenne (QOKYCHOTO pPACCTOSHUS M ONTHUYECKOW CHJIBI coOuparoiei
JIVH3BIL.

OnBITHI IO Pa3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnpITHl IO BOCHPHUSTHIO IIBETa MPEIMETOB IPU HX HAOIIOJACHUHM Yepe3
I[BETOBBIC (DHIIBTPHI.

Pa3znen /. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdbopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHrne aTOMHOTO
anapa. Hykmonnas wmoxaens aromHoro sapa. HM3orombel.  PagmoakTtuBHBIE
npespaienus. [leproa monypacmnaga aToMHbIX saep. [lelcTBue paarmoaKTUBHBIX
M3JIyYEHUI Ha KUBBIE OPTraHU3MBbIL. 3al[UTa OT PaJMOAKTUBHOIO U3Ty4YCHHUS.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX siiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus sigep. Wcroununku sHeprur ConHua u 3BE3N. SnepHas 3HEpreTuka.
DKOJIOTMYeCKHUE MPOOIEMBI SIAEPHON SHEPTreTUKH.

Jemoncmpauuu.

CnekTpbl U371y4YEHUs U MOTJIOCHUS.

CnekTpsl pa3Iu4HbIX Ia30B.



CnekTtp Bogopoaa.

HaGmronenne TpekoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOMIHUX U3TYUESHUM.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padomut u onvimot.

HaGnronenue CIIOmHbIX U TMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMHM YACTUIIBI [0 TOPMO3HOMY MYTH
(o gororpadusm).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOXYIb.

[ToBTOpUTENHEHO-0000MIAIOIUI MOAYIh NIPEAHA3HAYEH ISl CHCTeMAaTU3aluu
U 0000IIeHHs]  TPEIMETHOTO  COJAEpX aHUS U ONbITa  JIEITEIbHOCTH,
OpUOOPETEHHOTO MPU M3YUYEHUU BCEro Kypca (QU3MKH yriayOiaEHHOTO ypOBHS, a
TaK>Ke ISl OJrOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY Mo (hHU3UKe.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJS peTM3yIOTCS U MOJYyYaroT
JanbHeliee pa3BUTHE YyueOHbIE JEHCTBHUS, O0OECIEeUMBAIOIINE JIOCTHKEHHUE
OPEeIMETHBIX M METanmpeIMETHBIX pe3yabTaToB o00y4yeHus, (popmupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTHU: OOBSICHEHUE U ONKCAaHUE SIBJICHUI HA OCHOBE
NpUMEHEHHUs] (PU3NYECKUX 3HAHUN, MCCIEI0BATEIbCKUE IEHCTBUA (BBIIABIKEHHE
TUIOTE3, MOCTAHOBKA IIEJIM M IUIAHUPOBAHUE HCCIIEIOBaHUS, aHAIW3 JAHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[IpenmoututenbHoi  (GopMOil OCBOEHUST MOIYJS SBISETCS TPAKTHKYM,
porpaMma KOTOpPOro BKITIOYAET:

pelieHre 3a7ad, OTHOCSIIMXCS K pa3IMyHBIM pas3fesiaM M TeMaM Kypca
¢bu3MKU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIEpKaHUE Pa3HBIX Pa3/IelioB;

BBITIOJIHEHUE JTAOOPATOPHBIX PA0OT U OMBITOB (BKJIFOYAsi paOOThI U OMBITHI U3
nepeuyHer K paszzienaMm Kypca) B YCIOBHUSIX CaMOCTOSITEIBHOTO TUIAaHUPOBAHUS
MIPOBECHUSI UCCIIEOBaHMs, BEIOOpa 1 00OCHOBAaHUSI METOAAa U3MEPEHUsI BEIUUNH,
COOPKH 3KCTIIEPUMEHTAIIHON YCTaHOBKH;

BBITOJIHEHNE MTPOOJIEMHBIX 33aJJaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl IO €CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ TPYNIIOBBIMU WM WHAWBUIYATbHBIMH MPOEKTAMHU, CBI3aHHBIMHU C
coliepkaHreM Kypca (pu3ukm.

N3ydyeHrne MOBTOPUTENBbHO-0000IIAIOMIET0 MOIYAS MOXKET 3aKaHYMBATHCS
MPOBEJCHUEM JUAarHOCTUYECKON paboThl 3a Kypc (DU3MKHU yriayOJIEHHOTO ypOBHS,
BKJIFOYAOIIEH 3aJaHusl Pa3sHOIO YPOBHS CIIOKHOCTU. Pe3ynapTaThl BBINOJIHEHUS
JUArHOCTUYECKOM pabOThl MOT'YT MMOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYArOIINXCS



K OCHOBHOMY TOCyJapCTBEHHOMY »J3K3aMeHy 1o (u3uKe, a Takxke
CBHJIETEIICTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypoOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JOCTHKEHUM
176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KYJbTYpBI;

OpUEHTAIlMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAaYYHOU JIOOO3HATEIHLHOCTH, HWHTEpPEca K HCCIEI0BATEIHCKON
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TpPaHCIOPTE, Ha AOpOrax, C JJEKTPUYECKUM M TEIJIOBBIM OOOPY/IOBAaHHUEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKcUuH, NpPU3HAHHE CBOEro IpaBa Ha
OIKOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;



e 6)mpyo0o6oco eocnumanus:

AKTUBHOE YyYacTHE B pPEUICHUM NPaKTHYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TPUMEHEHHE (U3WYECKUX 3HAHWM ISl pelieHus 3aj1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TIOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

e 8)aoanmayuu K u3MEHAOUWUMCA YC108UAM COUUATILHOU U NPUPOOHOTL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHM, YMEHUH (opMyrIuMpoBaTh
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
[1)76370 478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISIBIISATh B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIE  JCWCTBUS,  PETYJISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBeHUi), K1IacCU(ULIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B pacCMaTpUBaeMbIX (akTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX  yYMO3aKJIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KK MCCIIEIOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh HH()OPMAIIHIO, TTOTyUYECHHYFO
B XOJI€ MCCIICIOBAHUS WM DKCTICPUMEHTA,;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUHU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IPEACTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3aJadl HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJle OOCYXJIeHHs Y4yeOHOTro Marepualia, pe3yiabTaTOB JabOpPaTOPHBIX
paboT M TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha pPEUICHHE 3aJadyd W [OJAAEpKaHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABISATh PE3YJIbTAaThl BBIIOJHEHHOTO (PU3MYECKOrO OIbITa
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

OPUHUMATH 1€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATH JIEUCTBUS IO
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIMAX, TPEOYIOITUX IS
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  PElICHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HUCCIEAOBaHUS C YY4E€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JOCTHXKEHUS  (HEHOCTHIKEHHsS)  pe3yibTaToOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

PU3HABaTh CBOE MPaBO Ha OLIMOKY MpU pelIeHUU (PU3NYECKUX 3a7ad WU B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.



NPEAMETHBIE PE3YJIbTATBI

K koHny oOyueHuss ¢ 8 knacce npenMETHbIE pe3yJibTaThl Ha YIUIYOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATUSA (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUYKEHHUE
aTOMOB M MOJIEKYJ, arperaTrHble COCTOSIHHsS BEUIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACBHIIIEHHBI M HEHACBHIIIEHHBIA Map, CHOCOObl M3MEHEHHUS
BHYTPEHHEU OHEpPrUMH, DJJIEMEHTApHbIA JIIEKTPUYECKUM 3apsld, IPOBOJHUKH,
IIOJIyIIPOBOJAHUKY, TUIJIEKTPUKU, UCTOYHUKH IIOCTOSIHHOI'O TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TMOJIsl, ONTHYECKas CUCTEMA) U CHUMBOJUYECKUU SI3bIK (PU3UKH TpH
pEelIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacUIMpeHue (CxKaTUe), TEIJI0BOE
paBHOBECHUE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KaIllWJUISIPHBIC SIBJICHUS,
UCIIapeHHue, KOHJACHCAIlMs, IUIABICHHE, KpPUCTAUIM3alUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaur (TerIonpoOBOIHOCTh, KOHBEKIIUS, U3IYyYCHHE), TEIUIOBBIE MOTEPH,
JJIEKTpU3alusl TeJl, B3aUMOJEUCTBHUE 3apsiiOB, NEHUCTBUS JJIEKTPUUECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MATHUTOB, I€MCTBUE MAarHUTHOIO I10JIS Ha
NPOBOAHUK C TOKOM) MO OIMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SIBICHUE;

pacrno3HaBaTh  IPOSABIEHUE  HU3YYEHHBIX  (U3MYECKUX  SIBJICHUM B
OKpyXamIlieM Mupe (B TOM uyucie (QU3NYECKUE SBICHUS B IPUPOJE:
IIOBEPXHOCTHBIE M KANWUIAPHBIEC SBICHUS B IMPUPOAE, KPUCTALIBI B IPUPOJE,
n3nydenne CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 0Opa30BaHHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHE SBICHHUA B aTtMocdepe, 3IIEKTPUUYECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE 1oJie 3eMJIH, Apeii( MOII0COB, POJIb MAarHUTHOTO
noJil JUI JKU3HM Ha 3eMile, IOJSPHOE CHUSHHUE), IIPU O3TOM IE€PEBOAMTH
NpaKTUYECKYI0 3aJadyy B y4yeOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Hakyu) GUNICCKHUX SBICHUN;

OIKCHIBaTh W3YYEHHBIE CBOWCTBA TeNl M (DU3UYECKUE SIBICHHUS, UCIOIb3Ys
¢usnyeckue BeIMUYMHBI (TeMIleparypa, BHYTPEHHSSI HHEpPrusi, KOJIUYECTBO
TEIUIOTHI, paboTa rasa, yzAellbHas TEIUIOEMKOCTh BEIECTBA, yJEIbHAs TEILIOTa
IUTaBJICHUS, YJeNIbHAs TEIUIoTa MapooOpa3oBaHus, yIeNbHas TEIUIOTa CTOpaHus
TOIUIMBA, KOA((PUIMEHT MOJIE3HOrO IEHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEJIbHAS
BIIQXHOCTb BO3/yXa, DJJEKTPUYECKUU 3apsl, CHla TOKa, DIIEKTPUYECKOE
HaIpsDKEHWE, CONpPOTHUBIEHHE NpoBoAHMKA, DJ[C B LenM NOCTOSHHOIO TOKa,
AIIEKTPUYECKOE YJECIbHOE CONMPOTHBICHHE BEIIECTBa, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), PU ONHUCAHUU MPAaBUIBHO TPAKTOBATH PUINUECKUI CMBICI
UCIIOJIB3YEMbIX BEJIIMYMH, MX O0O3HAUEHUS M €IUHULBl (PU3UYECKUX BEIUYMH,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYI (PU3HUYECKYIO BEJIMYUHY C APYTHUMH
BEJIMYMHAMU, CTPOUTH I'pa)UKU U3YUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJIMUYNH;



XapaKTepu3oBaTh CBOWCTBA Tes, (uU3UUecKue SBICHHS U MPOLECCHI,
WCMOJIb3ySl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOrO0 OajaHCa, 3aKOH COXPAHEHUs AJIEKTPUYECKOTrOo
3apsaa, 3akoH KyrnoHa, NMPUHIUIT CYNEPHO3ULMU AIEKTPUUYECKUX TOJIEH, 3aKOH
Oma jis yuyactka 1enu, npaBuia Kupxroda, 3akon OMa a1 MOJTHOM 1IeNH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH COXpPAaHEHMs] DHEPIUHU, IPH 3TOM pPa3jInyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €70 MATEMAaTHUYE€CKOE BhIPAKCHHUE;

CTPOUTH TMPOCThIC (HU3UYECKHE MOJETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SIBJIEHUM, BBIAETATH IPU OSTOM CYIIECTBEHHBIE U BTOPOCTENIEHHBIE CBOWCTBA
00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3UUECKUE MOJEIH sl OOBSICHEHUS
(bU3UYECKUX MTPOIIECCOB U PEIICHUs YUCOHBIX 3a/1a4;

OOBSICHATh (PU3MUECKHUE SBICHUS, MMPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MpPakTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBCHHbIC 3aJja4yd, B TOM 4YHCJIE TPEOYIOIIME YHUCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAUYCHHUM (DU3NUECKUX BEJUYMH, TIPU ITOM BBIOHMpATh aJ€KBATHYIO
(bU3UYECKYI0 MOJIEb, BBISIBISTH MPUUYUHHO-CIICACTBEHHBIC CBSI3U W BHICTPAUBAThH
JIOTUYECKYI) LEMOYKY pACCYXKIECHUW C OIOPOM HAa M3YyYEHHBIE CBOWMCTBA
bu3HYecCKuX sSBJICHUH, (PU3UIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemiaTh pacuéTHele 3anayu (Cc omopoil Ha 2-3 ypaBHEHHUs) IO
U3y4aeMbIM TeMaM Kypca (U3HKH, BHIOMpAst aIeKBaTHYIO (U3UUYECKYIO0 MOJIETb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3NYECKHUE BEIUYUHBI,
3alUChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pELICHHUE 3aJayH, BBISBITH
HEJO0CTaIoIIMe WIK W30BITOYHBIE JaHHBIE, 000CHOBBIBATH BHIOOP METOA pelIeHUs
3a/1a4d, HCIOJIb30BaTh CIPABOYHBIE JAHHbBIE, NPUMEHATb METOAbl aHaJIN3a
pa3MepHOCTEH, MCIONIb30BaTh rpad)uuecKue METOMbl PEIIeHUs 3a7ad, MPOBOIUTH
MaTeMaTU4YeCKue TMpeoOpa3oBaHUsT W PACcU€Thl, OILIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOTO 3HA4YCeHHs] (U3UYECKOM BEIMYMUHBI U OMPENEISATh Pa3MEpPHOCTh
(buznuecKor BETUYMHBI, TOJIYYCHHOM MPU PEIICHUN 33/1a4K;

pacro3HaBaTh NpOOJEMbI, KOTOPbIE MOXHO PpEIINTh MpPU OMOIIH
¢u3nuecknx METOAOB, W Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO peIIeHUs, B
ONMCAaHUM  HCCIIENOBAaHUsS  pPACIIO3HABATh  IIPOBEPSEMOE  MPEAIOJIOKEHUE
(rumore3y), UHTEPIPETUPOBATH MOJYUEHHBIN PE3yJIbTAT;

TIPOBOJUTH OIBITHI TTO HAOIIOMEHUIO (PU3UYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Tel (KamWwJIspHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3AyXa OT €ro
o0béMa W Temmeparypsl, CKOPOCTH TIpoIlecca OCThIBaHUS (HArpEeBaHWs) IPHU
M3JIy4YEHUU OT IBETa H3JIyyarolled (MOrIolalleil) MOBEpXHOCTH, CKOPOCTh
WCHapeHus BOJABI OT TEMIEPATypbl >KUAKOCTH M IUIOMAJH €€ MOBEPXHOCTH,
3JIEKTpHU3alusl Tl U B3aUMOJECHCTBUE DIEKTPUUYECKUX 3apSAI0B, B3aMMOACHCTBUE
MMOCTOSIHHBIX MArHUTOB, BU3yalu3alys MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,



ACHCTBUS MarHUTHOTO TIOJISl HAa TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOABUTATENS MOCTOSHHOTO TOKA): (POPMYIUPOBATH MPOBEPSEMOE
NpeanojaoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIIOJEHUH,
CaMOCTOSITEJILHO COOMPATh YCTAHOBKY M3 HM30BITOUHOIO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (HOPMYITHPOBATH BHIBOJIBI;

OPOBOJUTH TMpsIMbIE M KOCBEHHBIE W3MEpPEHHs] (U3MUYECKUX BEIIMYUH
(Temmeparypa, OTHOCUTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HANpsOKEHUE,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHWE TMPOBOJHUKA, padoTa
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHMEM aHAJIOTOBBIX U ITU(PPOBBIX
npuOopoB, 0OOCHOBBIBATH BHIOOP METOAA M3MEpEHUs, (PUKCHUPOBATH MOKA3AHUS
npuOOPOB, HAXOIUTH 3HAUYCHUE MU3MEPSIEMON BEIIMYMHBI C MOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH U3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPECHHUIA;

IPOBOJIUTH IKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bEMa W HATrpPEeBaHHS WU
OXJIXKICHHSI, HCCIICIOBAHUE SIBJICHHS TEIJIOOOMEHA NP CMEITMBAHUH XOJIOIHOMN U
ropsueld BOJABI, 3aBHCHUMOCTHh COINPOTHBJICHHS TPOBOJHUKA OT €ro JUTUHBI,
TUIOIIAM TOTICPEYHOTO CEUEHHUS W YJENbHOTO CONPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOIHHK, OT HANPSOIKEHUS Ha
IPOBOJIHUKE, MCCIEAOBAHUE IOCIEAOBATEIBHOIO M MapajuleIbHOTO COEIWHEHUMN
IOPOBOJIHUKOB): COBMECTHO C Yy4uTedeM (opMynupoBaTh 3agadyy M THIIOTE3Y
UCCIICZIOBAHUS, CaMOCTOSITEJIbHO IIJIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIBHO
coOupaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJb30BaHUEM HHCTPYKIHH,
IPECTABIATH MOJIyY€HHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TAOIMIl U
rpaUKoB, OIEHMBATb IOTPELIHOCTH, JieJaTh BBIBOABI 10 pe3yJbTaTam
UCCIICZIOBAHNUS;

coOoaTh MpaBmia 0€30MacHOTO TpyJda Ipu paboTe ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

XapaKkTepHu30BaTh NMPUHIUIBI AEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTWYECKUX IPOLIECCOB C OMOPOM Ha UX OMHCaHUA (B TOM
qHCciie: CHUCTeMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBasi TypOMHA, aMIEpMETp,
BOJIbTMETP, CUETUYMK JIEKTPUUECKOW PHEPTUH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNIbHbIE  AJIEKTPONPUOOPHl  (IpPUMEpHI), MPENIOXpaHUTEIH U X
npUMeHEeHHe B OBITY U TEXHHKE, NPUMEHEHHE TOCTOSHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOABUTATEIh MOCTOSHHOTO TOKa), MCIOJIb3Yys 3HAHUS O
CBOMCTBax (U3MUECKUX SABIEHUI, HEOOXoANMbIE (PHU3UUECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXpPOMETpP, THUTPOMETp, JBUTATEeIhb BHYTPEHHETO  CrOpaHus,



ANEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl DJJEKTPUUYECKUX LEmed C
MOCJIEIOBATENIbHBIM M Mapajule/IbHBIM  COEIMHEHHEM 3JIEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHHMSI DIIEMEHTOB 3JIEKTPUUYECKUX LEMEH, UCIOIb30BaTh CXEMBbI
U CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEIICHUHU YYEOHO-NPAKTUYECKHUX
3azay;

OPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HHU AJi1 OOecreyeHUs
0e30macHOCTH MpH OOpallleHUd ¢ NpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKpYXalollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaep:xxkanus B MuTepuere,
CaMOCTOSATETILHO (POPMYJIHPYST TOHMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHUM M CPABHEHHUS JIOMOJHUTEIbHBIX HCTOYHUKOB BBIACIATh HHGOPMAIIHIO,
KOTOpasi SIBJIIETCSA MPOTUBOPEUYUBOMN WIIM MOXKET ObITH HEOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdeckoro conuepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMAIK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NUCbMEHHbIE M KpAaTKUE YCTHBIE COOOILEHUS,
000011as “H(OPMALIKIO U3 HECKOJIBKHUX UCTOYHUKOB (PU3NYECKOIO COAECpKAHUS, B
TOM  4uciae  OyOnMYHO — HPEACTaBISITH  Pe3ydbTaThl  MPOEKTHOHM WM
HCCIIEZIOBATEIBCKOM NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y YEHHbBIN
NOHATUHHBIA  anmmapaT  Kypca  (U3HMKH, CONPOBOXKIATb  BBICTYIJICHHUE
IIPE3CHTAlNEN;

IpY BBINOJIHEHUU Y4Y€OHBIX NMPOEKTOB M MCCIENOBAaHUIN (PU3MUECKUX NPOLECCOB
pacnpenensiTth O0S3aHHOCTH B TpYIIE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/layaMy, CJIEAWTHh 32 BBIIIOJIHEHHEM IUIaHA ACHCTBUH U KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIGHHWBAaTh COOCTBEHHBIM BKJIAJ B  JACSITEIbHOCTh  TIPYIIIHI,
BBICTpaWBaTh KOMMYHUKAaTHUBHOE B3aUMOJCIHCTBUE, MPOSABISAS T'OTOBHOCTH
paspeniatb KOH(JIUKTHI.

K koniyy oOyuenust ¢ 9 knacce mnpelMeTHbIE Pe3yJabTaThl Ha YIriyOJE€HHOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUH:
UCIIOJIB30BATh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBbHOCTh MEXaHUUECKOTO
JBUKEHHSI, HEBECOMOCTb M TEPErpy3KH, LEHTP TIHKECTHU, MEXaHUUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M YyIbTPa3BYK, JJIEKTPOMArHWTHBIE BOJHBI, PEHTTCHOBCKOE
U3JIy4YEHHUE, IIKana 3JIeKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPbl UCIYCKAaHUS W MOTJOIIEeHUs, anbda-, Oeta- U ramma-



W3Ty4YeHHs], U30TOTBI, SiAepHAs U TepMOsiepHasl PHEPreTUKa) U CHMBOJIMYECKHIMA
A3BIK (PU3UKHU TIPU PEIICHUH YIeOHBIX U MPAKTUYECKUX 3a7ad;

YBEpEHHO  pas3nuyarh SBICHUS (PaBHOMEpPHOE U  HEPaBHOMEPHOE
OPSIMOJIMHEWHOE JIBIDKEHWE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHUE,
CBOOOJHOE MajgeHHe Tel, JBUKEHHE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE Tell,
paBHOBECHE MAaTepUATbHON TOYKH, pPEAKTHBHOE JBIDKEHHE, HEBECOMOCTb,
KoneOaTenbHOe JIBIKEHHE (TapMOHHMYECKHE, 3aTyXalolIWe, BbIHYXJICHHbIC
KojeOaHusl), PE30HAHC, BOJIHOBOE JBI)KEHHE (PacIHpOCTpaHEHUE U OTpaKeHHE
3ByKa, MHTepdEpeHIrs U TuGpaKIus BOIH), MPSIMOIMHEHHOE pacpoCcTpaHEHUE,
OTpaXXCHHE M TPEJIOMIICHHE CBeTa, IOJHOE BHYTPEHHEE OTPAKCHHE CBETa,
pasiiokeHHe Oenoro cBeTa B CIEKTP M CIOXXKEHHE CIHEKTPaJbHBIX I[BETOB,
€CTeCTBEHHAs  PaJMOAKTHBHOCTb, BO3HWKHOBEHHE JIMHEHYATOro  CIHEKTpa
U3TY4YCHHsI) 10 OMHCAHHUI0O HMX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUECKOe SBICHHUE;

pacrlo3HaBaTh  MPOSBICHWE  W3YYCHHBIX  (U3MUYECKUX  SIBICHHHA B
OKpYy’XaromeM Mupe (B TOM 4uciie (PU3UYeCKHe SBICHHUS B MPUPOJC: TMPUIUBBI U
OTJIWBBI, MBUXKEeHHE TUIaHEeT COIHEYHOW CHCTEMBI, PEAKTHBHOE JIBIKEHHE >KUBBIX
OpPTaHMW3MOB, BOCIIPHUSTHE 3BYKOB JXHBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, X0, [[BETA T€J, ONTHYECKUE SBICHUS B MPUPOJE, OMOIOTHIECKOEe
JEWCTBUE BUAUMOTO, YIbTPA(UOIETOBOIO U PEHTICHOBCKOTO H3ITyYCHHH,
€CTeCTBEHHBI paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paAHOAKTHBHOE
M3JIy4eHUE TPUPOJHBIX MHUHEPAJIOB ACWCTBHE PAAMOAKTUBHBIX H3JIy4YeHUIH Ha
OpraHu3M YeJIoBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a1ady B yueOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOICTBA (TpU3HAKN) (PU3HUUECKUX SBICHUN;

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel U (U3MYECKUE SIBICHUS, HUCHOJIb3YS
¢usnueckue BeMMYUHBI (CpeIHssI W MIHOBEHHass CKOpPOCTh Tela IpHu
HEpaBHOMEPHOM JIBKCHHHU, YCKOPEHHUE, TepeMEelIeHHE IMPH PaBHOYCKOPEHHOM
OpSIMOJIMHEWHOM  JIBUOKEHHM,  YIJIOBask ~ CKOPOCTh,  LEHTPOCTPEMHUTENIbHOE
YCKOpEHHE, CHJIa TPEHUs, CUJIa YIIPYroCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOHOTO
najJieHus, BeC Tela, LEHTP TSKECTH TBEPJOTO Tella, UMITYJIbC Tella, UMITYJIbC CHUJIB,
MOMEHT CUJIbl, MEXaHHUeCcKas padoTa U MOUIHOCTh, HOTEHIIMAIbHAS SHEPT U Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI SHEPT U CKATON MPY>KUHBI,
KUHETHUYECKasi JHEprus, MOJHAs MeXaHW4ecKash JHEprus, MepHoj M 4YacToTa
Kosie0aHuil, Meproj; MaTeMaTHYECKOT'0 U MPYKUHHOTO MasiTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHUS
Cpensl), TMpH ONHCAHWW TPABUJIBHO  TPAKTOBaTh  (DU3MUECKUH  CMBICH
UCIIOJb3YEMBbIX BEIMYMH, MX OOO3HAYeHHWs W €IWHUIBI (U3NYECKUX BEIHUMUH,
HAXOAUThb (OPMYIIbI, CBA3BIBAIOIIUE NAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHUMH
BEJIMYMHAMU, CTPOUTH TpaUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;



XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3WYECKHE SBJICHUS U IPOLECCHI,
WCMOJIb3YSl 3aKOH COXPAHEHUsI SHEPTrUM, 3aKOH BCEMHUPHOTO TATOTEHUSI, MPUHIUII
CyNEPHO3ULIMHA CHUJI, NPUHLMUI OTHOCUTEIBHOCTM ['amunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHWs HMITYJIbCa, TEOPEMY O KMHETHMYECKOM 3Hepruu, 3akoH ['yka,
3aKOH bepHyImM, 3aKOHBI OTpPaKEHHsSI U MPEJOMIICHUS CBeTa, (POpMyay TOHKOM
JIMH3BL, IUNIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTI'O SiIpa, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MACCOBOI'O YHUCEN MPHU SANEPHBIX PEAKIUAX, [IPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMATUYECKOE BBIPAKEHUE;

CTpOUTh (PU3MYECKUE MOJEIU pealbHbIX OOBEKTOB, MPOLIECCOB U SBICHUM,
BBIICJISITh TPU D3TOM CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUN, NPUMEHATh (U3UUECKUE MOJACIU Uil  OOBSICHEHUS
(u3MUecKUX MPOLIECCOB U pellleHHs yueOHbIX 3aa4;

OOBSACHATH (PU3MYECKUE SABIICHUSA, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KayeCTBEHHbIE 3a/Jaud, B TOM 4YHUCJIe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTEePHBIX 3HAUYCHUN (HU3NUECKUX BEJIWYWH, MPU ITOM BBHIOMpATh aJICKBATHYIO
(bU3UYECKYI0 MOJIEb, BBISBISATH NMPUUYUHHO-CICICTBEHHBIC CBSI3M U BBICTPAWBATh
JOTUYECKYIO0 LEMOYKY pacCyXIEHUW M3 2—-3 IMIaroB C ONOpPOMl HAa H3y4YEHHbIE
CBOICTBA (PU3MUECKUX SABJICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemiaTh pacu€THBIC 3aJa4M M0 M3ydyaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpasi aJeKBaTHYIO (U3MYECKYI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB U
(dbopMyI1, CBSI3BIBAIOIMIUX (DU3MUECKUE BETUUYUHBI, 3aIIUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJayM, BBISBISATH HEIOCTAIONINE WM U30BITOUYHBIE
JaHHbIe, OOOCHOBBIBATH BBIOOP MeETOJA PEIICHHUS 3aJayd, UCIOJIb30BaTh
CIIPaBOYHBIE JAHHBIE, IPUMEHITh METO/bl aHAJIN3a PAa3MEPHOCTEH, UCIOIb30BATh
rpaduueckue  METOABl  pelIeHus  3a7]ad, MPOBOJUTH  MaTeMaTHYECKHE
npeoOpa3oBaHusl U pacu€Thl, OIICHUBATh PEATHUCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS
¢uznuecko BETUYHHBI W ONPEACNATh Pa3MEPHOCTh (U3MYECKOW BEIUYUHBI,
MOJIYYEHHOM MPU PELICHUN 3a/1a4U;

pacro3HaBaTh MIpOOJEMBbI, KOTOPbIE MOXHO PEIINTh MpPU OMOIIH
¢u3nuecknx METOAOB, W Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO peIIeHUs, B
ONMCAaHUM  HCCIIENOBAaHUS  pPACIIO3HABATh  MPOBEPSIEMOE  MPEATOIOKEHUE
(rumore3y), OIEHUBATH MPABWIBHOCTh TMOpPSJKA TPOBEICHUS HCCIEIOBAHMUS,
MHTEPNPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

IIPOBOJUTH OIBITHI TTO HAOIIOCHUIO (PU3UYECKHUX SBICHUN WMIN (PU3HMUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHHUsI SHEPTHH,
3aKOHA COXPAHEHHS HMMITYJIbCa, JCHUCTBUE 3aKOHA DEpHYUIM M BO3HUKHOBEHUE
NOABEMHON CHJIBI  KpbUIa, 3aBUCHUMOCTh NEpUOJAA KOJIEOAHUN NPYKUHHOTO
MAasiTHHKa OT MAacChl Tpy3a U KECTKOCTHM NPYKUHBl W HE3ABUCHUMOCTH OT



aMIUTUTYABl MaJIbIX KoOJeOaHuM, MPSMOJUHEMHOE paclpoCTpaHEHUE CBETa,
pas3ioxeHne Oeoro CBeTa B CIEKTP, M3YUYECHHUE CBOWCTB M300paKCHHS B TIIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMera B coOuparomieil ruH3e, HabIoaeHue
CIUIOIIHBIX M JHUHEWYATBHIX CIIEKTPOB M3IydeHUs): (hopMynampoBaTh MpOBEpsSEMOE
NpeanojgoxkeHue (rUnore3sy) O  BO3MOXHBIX — pe3ysibTaTax  HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyHoBaHUS,
OTMCHIBATh X0l OTBITa U (HOPMYIHPOBATH BHIBOJIBI;

IPOBOJIUTh TPU HEOOXOAMMOCTH CEPHIO TPSMBIX H3MEPEHUH, OIMpenesss
CpeqHee 3HAaYCHHWE W3MEPSAEMON BEIMYMHBI M OINpEAeNsis IOTPEIIHOCTh
pe3yabTaTOB MPSMBIX W3MEpPEHHH, OOOCHOBBIBATH BBHIOOp crmoco0a H3MEpeHUs
(u3MepuTenbHOro Mpudopa);

MPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BETUYUH (CPEIHSAS CKOPOCTh
M YCKOpPEHHE TeJa TpPU PaBHOYCKOPEHHOM JBIKEHWH, YCKOPEHHE CBOOOTHOTO
NajieHus, KECTKOCTh  MPYXHUHBI, KOIPQOUIMEHT  TPEHUS  CKOJIBKCHHUS,
MexaHudeckas paboTa W  MOINHOCTh, YacToTa © Tepuoj]  KojeOaHui
MaTeMAaTUYeCKOT0 M  TPYXHMHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHE
coOuparomeid JTuH3Bl W e€ ONnTWYecKas CWia, paJuOaKTHUBHBIA (oH) ¢
UCTIOJh30BAaHUEM aHAJOTOBBIX M HU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METOJla U3MEpEHHUs, IUIAHUPOBaTh M3MEPEHHs, CaMOCTOSTEIbHO CcOoOUpaTh
HKCIIEPUMEHTAIBHYI0  YCTAaHOBKY,  BBIYHCIATH  3HAYEHUE  BEIUYUHBI |
aHAIM3UPOBATH TOJYYEHHBIE PE3YJbTATHI, OLIEHUBASI MOTPEUTHOCTh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHMUI;

IPOBOAUTH SKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN (U3HUECKHUX
BEJIMYUH (3aBUCUMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JBIKEHUU Oe€3
HA4YaJIbHOW CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO [IaBJICHUS, TEpHojJia KoieOaHWil MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HUTH, OIpEJCNICHHE YCKOPEHHsI CBOOOIHOTO TMaJeHUs, HCCIEJOBaHHUE
M3MEHEHUS BEJIMYMHBI M HAINpaBICHUS MHIAYKIMOHHOTO TOKa, 3aBUCHUMOCTH YIJa
OTpaK€HUS CBETa OT YyIja NaJeHus, yria MNpeJoMJICHHS OT YIJa MaJeHUs
CBETOBOIO Jy4a, MCCIECAOBAaHUE TPEKOB: M3MEPEHUE OHHEPrUM YaCTHUIIBl 10
TOPMO3HOMY TyTH (110 QoTorpadusim)): COBMECTHO ¢ yduTeneMm (HopMyTupoBaTh
3aja4y U TUIIOTE3y HCCIIEIOBaHUs, CAMOCTOSITEIbHO IIAHUPOBATh HCCIIEI0BaHNUE,
CaMOCTOSITEIPHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, MPEICTAaBIAThH
MOJTy4YeHHbIE 3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BUAE TaOJMI U TpadUKOB,
OLIEHUBATh MOTPEUTHOCTH, JAETaTh BHIBOBI IO Pe3yIbTaTaM UCCIICIOBAHNUS;

coOmoath mpaBuia 0e30MacHOro Tpyaa mpu padoTe ¢ JabOpaTOpHBIM
00opyT0BaHUEM;

XapaKTepHu30BaTh MPUHIUIBI ACHCTBHUS HU3yYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTWYECKHX MPOIECCOB C OMOPOM HAa WX OmHCcaHui (B TOM



quclie: CHOUAOMETP, NaTYMKU TOJOKEHMsI, PACCTOSHHUA W YCKOPEHHMs, pakera,
9XOJIOT, OYKHM, MEPUCKON, (oToammapar, MHKPOCKOI, TEJIECKOI, ONTHYECKHUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), UCHONB3Yysd 3HAHUS O
CBOMCTBax (PU3MUECKHUX SIBICHUN U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbl JJII MOCTPOCHUS
M300paXeHU B MJIOCKOM 3epKaJie U COOMparollen JINH3E;

OPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (DU3UUYECKUX 3HAHUWA B MOBCEIHEBHOM KU3HU NIl 0OECrieUeHMs
0e30macHOCTH MpH OOpallleHUd ¢ TpuOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMM,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOMCKOBBIM 3ampoC, HaXOAUTh MYTH OIpEaeSICHUs
JIOCTOBEPHOCTH TOJTYYEHHON HH(POpMAallUM HA OCHOBE HMEIOLIUXCS 3HAHUW U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHPOPMAIIMK U3 HECKOJBKUX MCTOUYHUKOB (PU3UYECKOTO COJEPIKAHUS, IMyOJIUYHO
IPEACTABIATh PE3YJIbTAThl IPOEKTHOW WIIA UCCIEA0BATENBCKON IEATEIIBHOCTH TPH
3TOM TPaMOTHO HCIOJb30BaTh HM3YUYCHHBIM ITOHSATUWHBIA armapar H3y4aeMOoro
paznena (U3MKM W COMPOBOXKIATh BBICTYIJICHUE TMPE3CHTAMECH C Y4ETOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne | HammenoBanue Kon-Bo | Teoperuueck | Jlabopatopubie | KonTpoabubie | [loBTopuTensHo
n/m | pa3jiejioB U TeM 4acoB ue padoThl, 4 padoThl, 4 - 000011. YpOK
10 TeMe | 3aHATHS, Y

1 TennoBsie ABICHUS 24 19 3 2
2 DNeKTpuIecKre 42 35 5 2

SIBJIICHUS
3 DNeKTpOMarHUTHBIC 7 4 2 1

SIBIICHUS
4 CBeTOBBIC SIBICHUS 15 13 1 1
5 [ToBTOpEeHME 12 12
6 AJIMUHUCTpPATUBHBIE 2 2

KOHTpPOJIbHbBIE

paboThI

Hroro 102 83 11 8




9 KUIIACC

Ne | HaumeHnoBaHue Koa-Bo | Teoperuueckue | JlabopaTtopubie | KonTpoabubie | [loBTopuTeabHO
n/m | pa3aejioB U TeM 4acoB 3aHATHUSA, Y padoThl, 4 padoThIl, 4 - 000011 YpOK
1o TemMe
1 Mexanuueckoe 16 13 2 1
JIBUKCHHC
2 3aKOHBI IBMKEHUS U 22 16 4 2
CUJTBI
3 3aKOHBI COXPAHCHUS 10 8 1 1
B MEXaHUKE
4 Mexanuveckue 10 7 2 1
KoJIeOaHUs U BOJTHBI
ATOM ¥ aTOMHOE 12 10 1 1
SIIPO
CrpoeHue u 6 5 1
IBOJTIOIIHS
BCEJICHHOM
5 [ToBTOpEeHME 6 4 2
6 IToaroroska x OI'D 20 20
1o GpusnKe
Hroro 102 83 11 8
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