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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
yrayOn€HHOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTAaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «duzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIECTBOPEHHE
MOBBIIMICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUN, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydarmmuxci. B mnporpamme mo ¢u3uke  yYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma o pu3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepurana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3padoTaHa € LEIbI0 OKa3aHUd METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEAMETOB, MOCKOJbKY (hU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SIBJICHUM, H3ydyaeMbIX XUMHUEH, Ouosioruei, acTpoHoMued U (PU3NUIECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 rIaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEHHOE
BJIaJICHUE CIEAYIOITUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTEeCTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBICE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUsI BHIBOJIOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUW MPUMEHATh (U3NYECKWe 3HAHUS UM Hay4yHbIE
JI0Ka3aTeNIbCTBA JIJIsl OOBICHEHUS OKPY>KAIOUTUX SIBJICHHUI;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANBHON  JIEeATETbHOCTH, CBS3aHHOM C (U3MKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTikeHne 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

npruoOpEeTeHNE YMEHUM aHAIM3UPOBATh U OOBSICHATH (U3HUECKHE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pa3BUTHE HCCIIEIOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAIILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE U JICJIaTh BHIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3UKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoBanus orBoauTcs 238 uvacoB: B 8 kiacce — 102 ygaca (3 ydaca B
Hegeno), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
8 KUIACC

Pa3ngea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan Jjisi HOBBIX
TEXHOJOTUNA. TEXHOJOTMU TMOJYyYEeHHS] HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KUHETUYECKOW Teopuu. II0OBEpXHOCTHOE HATSIKEHUE, CMAauMBAHUE, KAlIWILUIAPHBIC
ABJCHUSA. TEIIOBOE pacUIMpEHUE U C)KAaTHE. 3aBUCUMOCTb [IaBJICHUSI raza OT
00BEMa, TeMIEPaTypHhl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOW HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbIe IIKAJIbIL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIONEPEAAYM:
TEIUIONPOBOJAHOCTh, KOHBEKIMS, U3IydeHUuEe. Buapl Temnonepenaun B ONpupoje u
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJI0OBo€ paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHEeHHE TEIIOBOTO OaaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMUYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
rmasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIEpaTypbl  KUIMEHUS  OT
aTMocepHoro gamieHus. HachlllieHHBIM W HEHACHIEHHBIN map. BiaxHOCTh
BO3/yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTATEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TEILIOCETSX.

3aKOH COXpaHEHUSI M MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
MIPOIIECCaX.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KalWJUJISPHBIX SBJICHUMN.

HabGnrogenue TemioBoro paciupeHus Tem.



W3meHeHue naBieHMs] ra3a MpU U3MEHEHUM 00bEMa M HArpeBaHUU WM
OXJIAXKJCHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Buae! Tenmonepenayu.

OxJtakieHue Tpu COBEPIICHUN PadOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnbITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.

N3mepenue TteMmmeparypbl MpU TMOMOIIUA KUIKOCTHOTO TEpMOMETpa H
JlaTYuKa TEMIIEPATYPBHI.

OnpIThl MO HAOJIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OaJUIOHE IINPHULIA.

HccnenoBanve 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW DSHEpruM Tejla B  pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa TMPU CMEIIMBAHUM XOJOJHOW U
ropst4er BOJIBL.

OmnpeneneHue KOJWYecTBa TEIIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kynona.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTh siekTpudeckoro moss. [lpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpOBONHMKH, IHAIEKTPUKA W MOJYNPOBOJHUKH. 3aKOH
COXPAaHEHHUS IEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUIN TOK B METAJIJIaX, KUJAKOCTIX U razax.

DnekTpuyeckas nenb. Cuna Toka. DNEKTPUUYECKOE HaIpsKEHHE. AMIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE POBOAHUKA. Y IEIBHOE
CONMpOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE CoeIMHeHHE TPOBOAHUKOB. DJIC B ey NOCTOSHHOIO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThix 3IEKTPUUYECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH 3JEKTPUYECKOrO TOKa. 3akoH Jlxoyna-JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[loctosiHHBIE ~ MarHUThl.  B3anMoAENCTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
OmnbiT Opcrena. MarHutHoe moJsie JJIEKTpUYecKoro Toka. OnbelT  Amrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
npoBoAHUK ¢ TokoMm. Cuima Awmmnepa u omnpeneneHue €€ HanpaBICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE BIEKTPOABUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aus Tell.

JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.

DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPATO0B.

MopaenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpOoBOHUKH W TUDIICKTPUKH.

M cTouHMKHM TTOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.



N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSI)KEHUSI BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpoOTUBIICHUH.

B3anmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICICHUS MOJIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

OnbITel 1O HAOMIOACHUIO JJICKTPU3AIMU TEI TpPU CONPUKOCHOBEHUU U
VHIYKIHEH.

UccnenoBanne JEWCTBUS DJIEKTPUYECKOTO TIOJsi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Y€pe3 pe3ucTop, OT
HanpsHKEHUS Ha PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiIa CJIOXKEHUS HANPSOKEHUM TP  MOCIEI0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia i CWIbI TOKAa TIpU TapaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKkO0HAa OMa 1J1 MOJTHOM 1EMu.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEITMHEHHBIX AJIEMEHTOB (JIAMITBI
HaKaJMBaHUS VI MOJYTPOBOJHUKOBOIO JIUOJA).

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OrnpenesieHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMOMN Ha pe3ucTope.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiiCHUH.

HccnenoBanne neCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



OMnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuta OT CHWJIbl M HalpaBJ€HUs TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIKE.

N3ydenne 1ercTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoncTpyrpoBaHue u u3ydeHue padboThl JJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OnpITEl 1O  HMCCIECOOBAHHUIO  SIBJICHUA DJJIEKTPOMArHUTHOW HWHAYKIHWHU:
MCCIIEIOBAHUE U3MEHECHUI 3HAYCHUS M HAIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwxeHue. MarepuanbHas Touyka. CrocoObl OmUCaHUs
MEXaHUYECKOTO JBWXCHUS: TaOJIMYHBIN, rpadudeckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHSI.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paamnyc-
BEKTOP MAaTEpUAIbHOM TOYKH, IEPEMEIICHUE Ha IIJIOCKOCTU. PaBHOMEpHOE
NPSAMOJIMHEWHOE  JBMKEHHE. HepaBHOMEpHOE MNPAMOJIMHEWHOE JBUXXCHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE NBWKEHHUE. Y CKOPEHHE
cBoOogHoTrO mMagenus. OneITel I anmuiest.

['paduyeckas uHTEprpeTalvsl YCKOPEHUsSI, CKOPOCTH, MPOUIEHHOIO MYTU U
MepeMEILICHHS 1JIsI PSIMOJIMHEHOTO JBUKEHHSI.

JIBrokeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBrkeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa 00OpalieHus Mpyu paBHOMEPHOM JBUKEHHUH 10 OKPYX)HOCTU. CKOPOCTh U
YCKOpPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

ITepBebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIBKEHHUS], CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiument tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTH MOJI IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmaparbl, CyJa HAa MOJABOAHBIX KpPBUIbAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BHMKEHHE 1T0e3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TmiaHer BOkpyr Conuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpy3Ku.



PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3mMeHenue wummynbca. MMnynsc cuiibl. Yropyroe u
HEYNpyroe B3auMOJEHUCTBUE. 3aKOHbl H3MEHEHUS M COXPAHEHHS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa Cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruM U paboThl. [loTeHIInanbHas YHEPrus Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKON SHEPrHH. 3aKOH U3MEHEHHS U COXPaHEHUs
MEXaHHYECKON JHEPTUH.

Jemoncmpayuu.

HabGmrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHEeHHE TyT€d M TPAcKTOPUU JBWXKEHUS OJHOIO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOIO IBUKCHUS.

HccenenoBanye Npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKCHUS.

HabGnronenue nBM>KEeHMS Tela IO OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOIAIIMX B CHUCTEME OTCYETA
«Tenexka» 1mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKHU.

HaOmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKACHHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €T0 MACChI U JIEHCTBYIOIIEN HA HETO CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

Hab6mronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

CoxpaHeHune dHEepruu Npu ABMKEHHUH TeEJIa MO AEMCTBUEM IIPYKHUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoncTtpyupoBanue Tpakta g pa3roHa W JajJbHEMIIEr0 PaBHOMEPHOIO
JIBUKEHUS IIApUKa WU TEIICKKHU.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WIM JIBUXKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.



OnpeneneHue yCKOpPEHUsT Teiaa MpU PABHOYCKOPEHHOM JBHXKEHUHM IO
HAKJIOHHOUW ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHUHU 0€3 Ha4aIbHOU
CKOPOCTH IIyTH OTHOCATCS KAaK PsiJ HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIbI  TPEHHMSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTEIEHU JIepopMaIuu MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTBl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue KoJie0aHus M BOJIHbI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
yacToTa, aMIUIMTyja. ['apMoHuYeckue KojebaHus. 3aryxaroliue KoyieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexanuueckue BOaHBL. [IpomonbHble W TIONEpeuHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHIus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKUE BOJTHBI.

3Byk. Pacnipoctpanenue um otpaxkeHue 3ByKa. ['pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGmronenne koneGaHuii Ten MO JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHY)IECHHBIX KOJICOaHWA U PE30HAHCA.

Pacnpoctpanenne npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).

HaoGmonenune nuntepdepeHinuu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

Jlabopamopuvie pabomul u onvimol.



OmnpeneneHue 4acToThl U MEeproia KojieOaH!l MaTEMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl U Mepruoia KojieOaHUuN NPy KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH TIEprOia KoJIeOaHWi PYKMHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MacCChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

Pazgea 10. DneKTpOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJie.  ODJEKTPOMAarHuTHble  BOJMHBL.  CBONMCTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: MHTephEepeHIU U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBONCTB AJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
tenedoHa.

[IpoBeneHre OMBITOB 1O HAOIIOACHUIO HHTEPpPEPEHIINH U TUdPAKITUU CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBass MoJenb CBE€Ta W TeOMETpUYecKas onTuka. VCTOYHHMKHM CBerta.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3armeHus Connuna u o JlyHBL
Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cpeta. lloctpoeHue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

JImnza, xonx usydern B JuH3e. Popmyna TOHKOM JuH3BL IlocTpoenwme
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JWH30M. OmnrTuueckas cucreMa
doToanmapara, MHUKpPOCKONAa M Tejeckona. [7ma3, Kak oONTUYEecKas CcucTeMma.
bru3opykocTh U 1adTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.



Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHu B IJIOCKOM 3€pKale.

[Ipenomnenue ceera.

Ontudeckuii CBETOBO/I.

Xoj ayuyer B coOMparolieu JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxxeHuii ¢ IOMOUIBIO JIUH3.

[TpuHuun aeiictBus (oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

Monens riasa.

Paznoxxenue 6e5oro cBeTa B CIEKTP.

[TonyueHnue 6eoro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIJIA OTPaKEHUSI CBETOBOrO Jyda OT yrIJia
NaJICHUS.

N3y4yeHue cBONCTB N300pakeHUS B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJICHUs CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne (POKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMpArOIIei
JIUH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanTOBbBIE SIBJICHHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBanTel. JInHeidaTeie CIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PagmoakTuBHBIE
npeBpaiieHus. [lepuon momypacnaga aToMHbBIX siaep. J[elcTBue paaruoaKTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MbIL. 3allUTa OT PaIMOAKTUBHOTO U3ITyYCHUSI.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJ0BOTO M MAacCOBOIO 4YHUCET.
OHeprus cBsI3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. WMcrounuku sHeprun CosiHOA W 3BE3A. SlnepHas »sHEpreTHka.
DKOJIOTMYECKHE NPOOIIeMbl SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U TTOTJIONIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.



CnekTp BoAopoa.

HaGmronenue tpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIONTUX U3ITYYCHUH.

Peructpauus u3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnrogeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUILIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paainoakTUBHOTO GOHA.

IHoBTOPUTEIBLHO-0000 1AM MOYTb.

[ToBTOpUTENHEHO-00001IAIOIMINKI MOYJb TIpEAHA3HAYEH /I CUCTeMaTH3alun
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWA U OMbITa  JICSITEIbHOCTH,
NpUOOPETEHHOTO NPH U3YYEHUH BCEro Kypca (M3UKU YIIIyOJIEHHOIO YPOBHS, a
TaK>Xe JIsl IOJATOTOBKM K OCHOBHOMY T'OCYapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmponecce wu3ydeHMs JaHHOTO MOXYJSI PEATU3YIOTCS M IOJIY4aroT
JaNbHEWIIee pa3BUTHE Yy4deOHbIE JEHCTBHUS, OOECHEeUMBaOIIME JOCTHKEHHE
OpPEIMETHBIX M METalpEeJIMETHBIX pE3yJbTaTOB O0y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBICHUI HA OCHOBE
npuMeHeHUs: (QU3HYECKUX 3HAHWM, UCCIeAOBATENIbCKUE JEUCTBUS (BBIIBHKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICJOBAHUS, AHAIN3 JAHHBIX U
IIOJIyYEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpPMOM OCBOEHUST MOAYJSl SIBIAECTCS IPAKTHKYM,
porpaMma KOTOPOTO BKJTFOUYAET:

peuieHne 3ajad, OTHOCSIIMXCA K Ppa3IMYHbIM pas3fieliaM U TeMaM Kypca
($uU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3/elioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepeuyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
MIPOBEICHUSI UCCIIEIOBAHMS, BIOOpAa U 0OOCHOBAHUS METOJ1a U3MEPEHUS BEIUYMH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHMUA TO ECTECTBEHHO-HAyYHOW TPaMOTHOCTH), B TOM 4HCIIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy HaJ rpyNIOBBIMU UM UHAUBUAYAJIbHBIMU IPOEKTAMHU, CBSI3aHHBIMU C
coJiep KaHreM Kypca (pr3uKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOIYJS MOMKET 3aKaHUYHWBAThCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIOIIEH 3a/laHusl Pa3HOTO YPOBHS CJIOXKHOCTH. Pe3yibTaThl BBINOJHEHUS
JIMAarHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHh TOTOBHOCTU O0YYaOIIUXCS



K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOM IPaMOTHOCTH.



I[NIAHNPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMEBI I10 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3NYeCcKoOil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBbIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAaHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMs B JIEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXKHOCTH MpaBUi OE30MacHOTO TOBEIEHUA Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCUM, MPU3HAHKE CBOEro TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTHe B pEIICHUHM IpPaKTHYeCKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pelieHus;

e 8)adanmayuu K uUZMEHAIOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETEHHM HOBBIX (DU3UUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJIsSTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBIBJISIT M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;



BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B pacCMaTpUBaEMbIX (aKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHMI, BBIABATaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

HCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXKHBIM
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS WJIN DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKXe BBIJBUTaTh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TIOHCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATH HHGOPMALUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHGOpMaAllMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI H
BBICKA3bIBaTh WJEH, HAIlCJICHHBIC Ha pCIICHWE 3aJa4d U  IOJJICpKaHue
01aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YJIbTaThl BBINOJIHEHHOIO (PU3UYECKOTO OIIbITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LEIN COBMECTHOM NIEATEIBbHOCTH, OPraHU30BbIBATh JEHCTBUSA I10
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpaBJICHUID U KOOPAWUHUPYS CBOM JEHUCTBHUS C APYTMMH YJI€HAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOMUX IS
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3aJauu WIn
IUIaH HCCIENOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHNS],

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH GU3NYECKUX 3a/1ad U B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHus ¢ 8 knacce npeiMeTHbIE pe3yJabTaThl Ha YriayOJIeHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:



UCIIOJIBb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE WU
amop(HbIe Teja, HACBHILEHHBIM M HEHACBIIIEHHBIM Iap, CIOCOObl M3MEHEHMS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, IPOBOJHHKHU,
NOJIyIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKHA MOCTOSSHHOTO TOKA, 3JEKTPUUECKOE U
MarHUTHOE TOJIs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU INpU
pelIeHNN y4eOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE paCIIMpEHHE (C)KAaThE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAayMBaHHUE, KAaNWUIAPHBIE SIBJICHUS,
UCIIapeHue, KOHAECHCAlUs, IUIaBICHUE, KPUCTAIUIM3ALMS, KUIIEHHUE, CIIOCOObI
TeIuionepesauy (TEIIONPOBOAHOCTh, KOHBEKIUS, U3YyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3alUsl TeEJl, B3aUMOJCHCTBUE 3aps/ioB, NEHUCTBUSA JJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBAE MAarHUTOB, JEHCTBUE MATHUTHOT'O MO Ha
IIPOBOJHUK C TOKOM) IO ONHMCAHHIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HW3YYEHHBIX  (U3MUECKUX  SBICHUM B
OKpyXXamIleM Mupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B IMPUPOJE:
MOBEPXHOCTHBIE M KalWJUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIIBI B IMPHUPO/IE,
n3nyuyenue CoJlHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE T0Jie 3eMJIH, Apeii( MOIHCOB, POIb MarHUTHOTO
noyis JUis KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), TPU OSTOM MEPEBOAMTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYILIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHMII;

OINKCHIBaTh M3y4YCHHBIE CBOMCTBA Tel W (U3MYECKUE SIBICHMSI, HCIOJB3YS
¢uznyeckue BENUYMHBI (TeMmmepaTypa, BHYTPEHHSISI SHEprus, KOJUYECTBO
TEIUIOThI, paboTa ra3a, yZAellbHas TEIJIOEMKOCTb BEIECTBA, YIEJbHAs TEIIOTA
IUTABJICHUS, YZENIbHAs TEIUIOTa MapooOpa3oBaHUs, YJEJbHas TEIUIOTa CrOPaHUs
TOIINBA, KO3()(PUIIMEHT MOJE3HOT0 ACUCTBUS TEIIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3JYyXa, DJIEKTPUYECKHM 3apsi, CHJIAa TOKA, JJIEKTPUUYECKOE
HaIpsDKEHUE, COINPOTHBIIEHHE NpoBOoAHMKA, DJ[C B LenM NOCTOSHHOTO TOKA,
DIIEKTPUYECKOE YJIENbHOE CONPOTUBIEHHE BELIECTBA, paboTa M MOIIHOCTH
AIEKTPUUECKOr0 TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UYECKUI CMBICT
UCIIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIBl (U3UYECKUX BEJIHYHUH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBa, YpaBHEHUE TEIUIOBOro OajaHca, 3aKOH COXPAHEHUS 3JIEKTPHUUYECKOTO



3apsna, 3akoH KynoHa, NpUHIUI CYNEpIIO3ULIMM 3JIEKTPUYECKUX TMOJeH, 3aKOH
Owma nns yyacTka menu, npasuia Kupxroda, 3akon Oma 17151 MOJTHON 11eNH, 3aKOH
Jlxoyns-JIeHa, 3aKOH COXpaHEHUsI DHEPIHH, MPU 3TOM pa3indaTh CIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJENU PEaNbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCNIATh TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3NUECKUE MOJCIHU JJIsl O0BICHEHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATH PU3NYECKUE SIBJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCICHHOTO OLIEHUBAHUS
XapaKTEPHbIX 3HAYECHUU (PU3NYECKUX BEJIMYUH, IIPU ATOM BbIOUpATH aJ€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYHMHHO-CIICICTBEHHBIC CBS3M M BHICTPAWBATh
JOTMYECKYI0 ILEMOYKY PACCYKIACHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3nUecKux SBICHUM, PU3NUeCKue 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacy€THbie 3afauu (¢ omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJECIb, C
UCTIOJb30BAaHUEM 3aKOHOB M (POPMYJ, CBS3BIBAIOIIUX (PH3UYECKHE BEIWYHHBI,
3aliChIBaTh KpPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJadud, BBIABIATH
HEJIOCTAIONINE WJIM U30BITOUHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3aJlayd, WCMOJb30BaTh CIPABOYHBbIC JaHHBIC, MPUMEHSATH METO/bl aHaIM3a
pa3MepHOCTEH, UCTIONIB30BaTh rpapUueckrue METOIbI PEUICHHs 3a/1ad, TPOBOJAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus W PAcu€Thl, OICHUBATH PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYEHUsA (PU3MUECKOW BEIMYHMHBI M ONpPEISNISITh Pa3MEpPHOCTH
(bU3MYECKON BEIMYNHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pPEHIUTh TMpPU  TOMOIIHU
buznyecKknx METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  HUCCIEIOBAHMs  pPaclo3HaBaTh  IPOBEPSAEMOE  MPEANOJIOKEHUE
(TUMOTE3y), UHTEPIPETUPOBATD MOJTYUCHHBIN PE3YNIbTAT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB TeJN (KanmWJUISIPHBIE SIBIICHUS, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0BéMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHHs (HarpeBaHWs) NpU
U3IYy4eHUH OT I[BeTa H3JIydYaroleld (MOTJIOMmAoIei) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUsST BOJBI OT TEMIIEPATypbl >KUIKOCTA M IUIOMAIu €€ TMOBEPXHOCTH,
AIEKTPU3AIUS TET U B3aUMOJICHCTBUE DJICKTPUUECKUX 3apsI0B, B3aUMOCHCTBUE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJIU3aIllsl MarHUTHBIX TIOJIEH MMOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJII Ha TIPOBOJHUK C TOKOM, CBOMCTBA DJICKTPOMArHHTA,
CBOMCTBA 3JIEKTPOABUTATENS TIOCTOSIHHOTO TOKa): (OPMYyIHMPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUIoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOIEHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrOo Habopa o0OpynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH TMPSIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEJIUYHUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJa TOKAa, HAIPSIKEHUE,
ylaelbHasg TEIIOEMKOCTh BEIECTBA, CONPOTUBIIEHWE NPOBOAHHUKA, pabdoTa U
MOILHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKAa3aHUS
npuOOPOB, HAXOAUTH 3HAYECHUE M3MEPSEMOI BETMUMHBI C TOMOUIBIO YCPEIHEHUS
PE3yJBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPELTHOCTD U3MEPEHUM;

POBOJNUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTb [JABJIEHHUsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WM
OXJIAKIECHMSI, NCCIIEI0OBAHUE SIBICHUS TEIUI000OMEHA IPU CMELIMBAHUM XOJIOJHOMN U
ropsiyed BOJBI, 3aBUCHMOCTb CONPOTUBIIECHUS TMPOBOJHHMKA OT €ro JJIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIETO0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHUE IOCIEAOBATEIIBHOIO U IMAPaJUIEIBbHOTO COEIUHEHUN
IIPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpoOBaTh 3a4ayy M THIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
IPEJCTaBIATh MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIMIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, J€laTh BBIBOJABI [0 pe3yJibTaTaM
UCCJIEI0BAHNUS;

cobOoaTh mpaBuia O0€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOLECCOB C ONMOPOM HAa MX OMHUCaHUS (B TOM
YyHUCle: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON 3HEPIUH, AJIEKTPOOCBETUTEIbHbIE MPUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (NIPUMEPHI), MPEIOXpaHUTENIH U  HX
OpUMEHEHHEe B OBITY W TEXHUKE, IPUMEHEHHE IIOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOJABUraTENb MOCTOSIHHOTO TOKA), UCHOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMblE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA H HU3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  TMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHEr0  CropaHus,
ANIEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Iened ¢
MOCJIEIOBATEIbHBIM W THapaJlJIENbHBIM COEIMHEHHEM DJIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUEHUS 3IEMEHTOB AJIEKTPUYECKUX IIETIEeH, NCIOJIb30BATh CXEMBI



U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, U3MEPHUTEIBHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB IPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3ajady;

MPUBOIUTH MPUMEPHI (HAXOJUTh UH(DOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIoLIEN CpeIe;

OCYIIECTBIAThH MOUCK UH(pOpMarmu Guzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENILHO (POPMYIHpYsI TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpPaBHEHUS JIONOJHUTEJIBHBIX HCTOYHHMKOB BBIACIATH HH(POPMAIUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUYUBOM UITM MOXKET ObITh HEJJOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pu3mdeckoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PeCypChl CeTH
WuTepHer, BnageTs npu€MaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000112 nH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO COEpKAHUS, B
TOM  4YHCle MyOMUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM  WiH
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM TPAMOTHO HUCTIONIb30BaTh U3Y4EHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXJATh  BBICTYIUICHUE
MPE3CHTAIUEN;

NP BBHIMIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIENOBaHUMN (PU3NUECKHX MPOIIECCOB
pacmpenenatb O0S3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTaBICHHBIMU
3aJjayaMM, CJEIUTh 32 BBIIIOJIHEHUEM IUIaHa JNEHCTBUN U KOPPEKTHPOBATH €To,
aJIeKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJIaJ B  JACATEIbHOCTb TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTD
paspeniatb KOHMIUKTHI.

K koHiy oOyuenust ¢ 9 knacce mpenMeTHbIE Pe3ydbTaThl Ha YriayOJIeHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMNXCSI YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CUCTEMa OTCUYETA, OTHOCUTEIHLHOCTh MEXAaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TMEPErpy3KH, LEHTP TIKECTH, MEXAaHUYECKHE BOJIHBI,
3BYK, WH(GPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
W3JIydeHHUe, IIKajda 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKHU CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS W TOTJIONIEHUs, albda-, 6eTa- U ramma-
W3JIyYEHUs, U30TOMBI, SACpHAs U TEPMOsJIepHAas dHEPreTuKa) U CUMBOJIMYCCKUN
S3BIK (PU3UKYU TIPH PEIICHUHN YYEOHBIX U MPAKTHYECKUX 3a71aY;
YBEPEHHO  pa3iuyarh  sBJIEHUS (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBHKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBUKEHUE,



CBOOOJHOE TMaJieHHe TeJ, JABW)XEHHE IO OKPYKHOCTH, B3aMMOJIEUCTBHE Tel,
paBHOBECHE MATEPUAIBHOW TOYKH, PEAaKTUBHOE JBH)KEHUE, HEBECOMOCTS,
KojebarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYXKJICHHbIE
KoJie0aHus), PE30HAHC, BOJHOBOE ABM)KEHHE (PacCIpOCTpPaHEHHWE M OTpPaKECHUE
3ByKa, HHTephepeHrs U TuGpakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTPAXXEHHE M TPEIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKCHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  pPAaJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHHUIO WX XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YUYECHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYyXaroleM Mupe (B TOM yucie (HU3MYEeCKue SBICHHS B MPUPOJE: MPHIUBBI U
OTJIIUBBI, ABMKEHUE TIaHET COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE ABJICHUS B PUPOJE, OMOIOTHUECKOe
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHBII pagUOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PATMOAKTHBHBIX H3IyYEHUN Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, HUCIOJB3YS
du3nueckue BEIMYMHBI (CpeOHsiE W MIHOBEHHass CKOpPOCTb Tela Ipu
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHHUE MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  YIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CUJIa TPEHMsI, CUJla YIIPYTroCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPJOTO TeNa, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHWYEeCKasi pabdoTa U MOUIHOCTb, NOTEHLIMAJIbHAS YHEPTUsl TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi DHEPrus, IIOJIHAsI MEXaHHWYeCKas JHEprus, NEpHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpelbl), TpPU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MYECKUI  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBLI (PU3NYECKHX BEIUYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH IpaUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl DHEPrUuH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIHUIT
CYNEpIO3ULIMA CHUJI, MPUHILIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXPAHEHUs MMIIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,



3aK0oH bepHyinu, 3aKOHBI OTpakKeHUs W MPEJOMIICHUs CBeTa, (popmylly TOHKOMN
JIMH3bI, TUTAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJI€SIb aTOMHOTO SiApa, 3aKOHBI
COXpaHEHUs 3apsI0BOI0 U MAaCCOBOI'O YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €T0 MAaTEMAaTHYECKOE BBIPAKEHUE;

CTpOUTH (DU3UYECKHE MOJCIH PEaThbHBIX 00BEKTOB, MPOIIECCOB W SIBJICHUH,
BBIICNISITH TPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OObSICHEHUS
(bU3MYECKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a/1a4;

OOBSCHATHh (PU3NUYECKUE SBJICHHSI, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelmaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCICHHOTO OLIEHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBHIOMpATh aJ€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYHMHHO-CJICICTBEHHBIC CBS3M M BHICTPAMBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBa (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pelaTh pacu€THhIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsi aJeKBAaTHYIO (PU3UYECKYIO MOJIeNh, C HCIOJb30BAHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIIMUMHBI, 3aITUCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHHWE 3a7add, BBIABIATH HEIOCTAIONME WIA HW30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA pEHIeHUs 3ajJaud, WCIOJIb30BaTh
CIIPABOYHBIE JaHHBIC, IPUMEHATh METOJIbI aHAJIN3a Pa3MEPHOCTEH, UCIOJIb30BaTh
rpaguvyecKue  METOJbl  PEIICHHWs  3ajJad, [POBOJUTH  MaTEMaTHUYCCKUE
npeoOpa3oBaHus U PacU€Thl, ONICHUBATH PEATUCTUYHOCTD MOJYYCHHOTO 3HAYCHUS
(GU3UMYECKOW BEIMYUHBI U OMNPENCTATh Pa3MEPHOCTh (PH3NYCCKON BEITMYHHEI,
MOJIYYCHHOU TP PEUICHUH 3a]1auu;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pPEHIUTh TMpPU  TOMOIIHU
GU3MYEeCKUX METOJIOB, M TpeaiaraTh OPUEHTHPOBOYHBIM CIOCOO pEIICHUs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTe3y), OIICHMBATh MPABUIBLHOCTH TMOPSIIKA MPOBEACHHUS HCCIEIOBAHUS,
WHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHMS YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JICUCTBUEC 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE
NOABbEMHON CHJIBI KpbUIA, 3aBUCUMOCTHh IEpUoAa KoJIeOaHWUN TPYKUHHOTO
MasgTHUKAa OT MAacChl Tpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJlbIX KOJCOaHWH, TMPSIMOIMHEHHOE pacnpoCcTpaHCHUE CBETa,
pasnokeHue 0enoro CBeTa B CHEKTP, U3YUCHHE CBOMCTB M300pa)KEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B coOMparolel JIMH3e, HaOII0eHNe
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB U3IydeHHUs ): (HOPMYyIUPOBATH MPOBEPSIEMOE



NpeanosjoxkeHue (TUNoTe3y) O  BO3MOXHBIX — Pe3ysbTaTax  HaOJIIOJEHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY M3 M30BITOUHOrO Habopa o0OpyHoBaHUS,
OIMKCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, Ompeaenss
CpeqHee 3HAYCHHE M3MEPSAEMON BEIMYMHBI M ONPEAENss IMOTPEIIHOCTD
pe3yibTaTOB NPSIMBIX H3MEPEHMM, OOOCHOBBIBATH BBIOOP COCOOa M3MEpEHUs
(M3MEepUTEIIHLHOTO TIPHOOpPa);

MIPOBOJUTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOPEHHE Tella NMpPU PABHOYCKOPEHHOM [BHUKEHUH, YCKOPEHHE CBOOOIHOIrO
najieHus, KECTKOCTb  MPYXUHBL, KOX(P(OUIMEHT TpPEHUs  CKOJbKEHUS,
MexaHudeckas paboTa M  MOIINHOCTh, 4YacToTa W TNEpUoJ  KosieOaHui
MaTEMaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTosHue
coOuparomied JUH3bI W €€ ONTUYeCKas CHiIa, pPaAUOAKTUBHBIA (OH) C
WCITOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb HM3MEPEHMs, CAMOCTOATEIBHO COOUpPAThH
OKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISTH  3HAYE€HHWE  BEIUYUHBI U
aHaAJIM3UPOBATh IOJyYEHHBbIE PE3YyJbTaThl, OLEHUBAs MOIPEUIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPECHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIB)KEHUU 0€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTb CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJBHOTO JaBJICHUS, MEpUOJa KOJIeOaHM MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBl HUTH, OIpPEIECICHHE YCKOPEHUs CBOOOJHOIO NaJEHUsl, HCCIEI0BaHUE
W3MEHEHHUsl BEJIMYMHBI U HAMpPaBJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHMOCTH YTJia
OTpaXEHUs CBETa OT yria NaJeHUus, yria MPeJOMJICHUS OT YIJia TIaJCHUs
CBETOBOIO Jy4ya, MCCIEAOBAHUE TPEKOB: M3MEPEHHWE HHEPruu YacCTULBI 10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C y4HUTeIeM (POpMYIUpPOBATH
3a/layy M TUIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOUpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, IIPEICTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLIEHUBATh MOTPEIIHOCTH, JAENIaTh BBIBOJbI IO PE3YJIbTaTaM UCCIIEJOBAHMS;

coOoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX omucaHus (B TOM
qHCclie: CIUIOMETP, NaTYMKU TOJIOKCHHS, PACCTOSHUS WM YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEpPUCKOIN, (HoToanmapar, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), UCHOJNIb3ys 3HAHUS O
CBOMCTBax (PU3UYECKUX SIBIICHUN U HEOOXOIUMBbIE (HPU3NUECKHE 3aKOHOMEPHOCTH,



UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX IPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Yy4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300pKEHHI B TUNTOCKOM 3€pKaJie U COOMpAroIIei JTNH3E;

PUBOJIUTH MPUMEPHI (HAXOIUTh HH(DOPMALIMIO O TIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUSI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKpYKaroUIEN CpeIe;

OCYIIECTBISAThH MOUCK UH(pOpMarmu Guzndeckoro conaepkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIUPYsl MOUCKOBBIN 3allpoC, HaXOIUTh MYTHU OIpPENEICHUS
JIOCTOBEPHOCTH TOJIyYEHHON MH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAaHUM U
JIOTIOTHUTEIHHBIX HCTOYHUKOB;

UCTIONB30BaTh TPU BBHIMOJHEHUH YUYEOHBIX 33JaHUN HAYyYHO-TIOMYJSPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTs Npu€MaMyU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpMaIUU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEPKAHUS, IMyOJIHYHO
IPEJCTaBIISITh PE3YNbTAThl MPOEKTHOW MM MCCIIEA0BATENbCKON NEATENBHOCTH PU
TOM TPaMOTHO MHCIIOJIb30BaTh W3YYEHHbIM MOHATUHHBIA amnmapar H3y4yaeMoro
pasgena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMIpE3EHTAIe ¢ y4EToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nen 6. Ctpoenue u 3Bosiiounsi Beesniennoii
6.1 Ctpoenue u sBotonus BeenenHoit 5
HToro 5
Paspnen 7. [loBTOpuTEe 1bHO-00001IAK0IINIT MOAYJIb
71 MexaHnueckue BIeHUS (IOBTOPUTEIIBHO- 5 3
' 00001IaI0ITNIT MOYITh)
79 TerutoBbie siBIICHUS (TIOBTOPUTEITHHO- 3
' 00001IAOIIUI MOTYJIb)
73 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
' (TTOBTOPUTETHHO-0000IIAIOIIHI MOTYIb )
74 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1
' 0600IIAOIINI MOTYITH)
7.5 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH 4
Hroro no paszneny 17
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 142 26.5
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