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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUA
COCTaBJICHA HAa OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
yriyOJIEHHOM YpOBHE OCHOBHOM 00pa3oBaTEIbLHON MPOrpaMMBbl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHOi pabodeit mporpaMmMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yaeOHoro npeamera « Ousnka.

Conmepkanue mporpaMMmbl 1O (M3MKE HAMPABICHO Ha YAOBICTBOPEHUE
MOBBIIIIEHHBIX 3alpPOCOB O0YYaroNIuXcs, CTpeMSImuxcs K Oonee TiIy0oKoMy
OCBOCHHUIO (U3NYECKUX 3HAHWA, W Ha (POpPMHUpPOBAHHME ECTECTBEHHO-HAYUHOM
rpaMOTHOCTH  oOydaromuxcsi. B mporpamme 1o (u3HMKe  YYUTHIBAIOTCA
BO3MOXKHOCTH y4deOHOro mpeaMera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANPEeIMETHBIM pe3yJbTaTaM 0Oy4eHHUs, a TAKKe
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30oBaHusI.

[Tporpamma mo usmKe ycTaHABIMBACT paclpeeiieHre yueOHOro MaTepuaa
1o rogaMm oOyuyeHus (IO KJjlaccam), MpejyiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTh
U3YYCHHUS T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MIOMOIIIH YYUTENIO B CO3JaHIH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBICHUN, W3y4yaeMbIX XUMHEH, Ouoyorueii, actpoHomued u GU3NIECKON
reorpadueii, BHOCHT BKJaJ B €CTCCTBEHHOHAYYHYIO KapTUHY  MHpa,
npenocTaBiasier HauOosee siCHble 0Opaslibl NPUMEHEHUS HAydHOro MeETojia
MO3HaHMsI, TO €CTh CII0C00a MOMyYEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a/lady (PU3MYECKOr0 OOpa3oBaHMsI B CTPYKType OOIIEero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHHHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3ydyenne ¢usuku Ha YriiyOJIEHHOM YPOBHE IMPEANOJiaraeT YBEpPEHHOE
BJIQ/ICHHE CIETYIOIUMU KOMIIETCHTHOCTSIMH, XapaKTEPU3yIOIMIIMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATD SIBJIICHUS,

OLIEHWBATh ¥ TIOHUMATh 0COOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE M HMCIOJIB30BaTh HAYYHBIC JOKA3aTEIbCTBA JJIS
MOJTY4CHHUS BHIBOJOB.

[enn wusydeHuss (U3NKKA Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMUs
onpenenensl B Konmenmuu mnpenonaBanust ydeOHOro mpeamera «®Dusnkay B
oOpa3oBaTelbHBIX opranusauusx Poccuiickoit ®enepaiuu, peamu3yroumx



OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbl, YTBEPKJIEHHOM  pelIeHUEM
Konnernun MunucrepctBa npocenienust Poccuiickoit deneparnuu (mpoTokos oT 3
nekadps 2019 r. Ne [IK-4BH).

Henu u3yuenust UMK Ha YriyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHUS OOYUYaIOIIUXCS K HAYYHOMY H3YUCHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE IMO3HAHUS W (OPMUPOBAHKE
HCCJIEI0BATEIHLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yUYCHUS] OCHOB
CTPOCHUS MaTEepPHH M (PyHIaAMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE YMEHHWH TNPUMEHSITh (U3NYECKUE 3HAHWS W HAy4dHBIC
JI0KA3aTehCTBA I OOBSICHEHUST OKPY KAIOIINUX SBICHU;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE IpEICTABICHUM 0 BO3MOXHBIX cdepax Oynmyien
npoeccHoHaIbHOM  JCATENBHOCTH, CBS3aHHOW C (PHU3WKOW, TMOATOTOBKA K
JnanbHeneMy oOy4eHHUIO B ’TOM HaIlpaBJICHUH;

dbopMupoBaHHWE TOTOBHOCTU K JajbHEHIIEMy HW3y4eHUI0O (QU3UKH Ha
yriyOJIEHHOM YpPOBHE B paMKax COOTBETCTBYIOIIMX Tpoduielt oOydeHus Ha
YPOBHE CpeJIHEero 00111ero o0pa3oBaHusI.

JocTuxeHnrue 3TuX Leied mporpamMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

MpUOOpEeTeHNE 3HAHUM O JUCKPETHOM CTPOCHHH BEIECTBA, MEXaHUYECKUX,
TETJIOBBIX, 3JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOPETEHNE YMEHUN aHATM3UPOBATh U OOBACHATH (DU3UYECKHUE SIBJICHUS Ha
OCHOBE M3y4YEHHBIX (DU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOCHHE METO/IOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33J71a4, TPEO YIOIITIX
CO3MaHMsI W WCIIOJNb30BaHUS (PU3MYECKUX MOJAENEH, BKIIOYAsh TBOPYECKHE W
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE UCCIEAOBATEILCKUX YMEHUW: HAOMIONATh SIBICHUS W HU3MEPATH
(du3nueckre BeIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJiaraTh SKCIepUMEHTAIbHbIC
CIOCcOObI UX MPOBEPKH, MIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAIbHBIC
HCCIe0BaHUsI, aHAIM3UPOBATH MOJTYyYECHHbBIC JAHHBIC U JIeJaTh BHIBOIbL;

OocBoeHUE MPUEMOB paboThl ¢ HHPOpMaNHMEe (U3UUECKOTO COACpIKAHUSA,
BKJTIOYast HH()OPMAITHIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, HHTEPIIPETAITUS U
KPUTUYECKOE OIEHWBaHUE UH(POPMAITUH;

3HAKOMCTBO cO chepamu MpodhecCHOHATLHON ESITEIbHOCTH, CBSI3AaHHBIMU C
(GU3UKOW, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
dbuznuecKor HayKHu.



Ha wsyuenue ¢usuku (yriiyOiaEHHBI YpOBEHb) Ha YpPOBHE OCHOBHOI'O
obmrero obpazoBanusi orBonutcsa 340 dacoB: B 7 wiacce — 102 ygaca (3 yaca B
Heneno), B 8 kinacce — 102 ygaca (3 gaca B Hepenmo), B 9 kinacce — 136 yacos (4
yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
8 KNIACC

Pa3zgeu 6. TenuioBblie siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasMepbl aTOMOB W MOJIEKYJ. ONBITBL, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopnenu TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BeEIECTBA.
Kpucranmmueckue n amopdusie Tena. ['paden — HOBBIM MaTepuan At HOBBIX
TEXHONIOTUNA. TEeXHONOTrMM MOJY4YeHHs] MCKYCCTBEHHBIX anMma3oB. OObsicHEeHHE
CBOMCTB ra3oB, KXUJAKOCTEH U TBEPABIX TEJ HA OCHOBE IOJIOKEHHUIN MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATSIKEHHE, CMAaUMBAHME, KAIIWJLIIAPHBIC
ABJICHUS. TeIrIoBO€ pacIIMpEeHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBs3b TeMmeparypbl CO CpeAHEH KUHETUYECKOW HHEprueut
TEIJIOBOT'O JBMKEHUS 4acTULl. TeMIepaTypHbI€ IIKabl.

Buyrpennsss 3Heprus. CnocoObl HM3MEHEHHsS BHYTPEHHEW SHEPruu:
TEeIJIonepenayda 151 COBEpIIECHUE paboTHI. Bunpr TEIUIONEPENAUHN:
TEIJIONPOBOAHOCTh, KOHBEKIIUSA, U3IydeHHE. Buasl temonepenauu B NpUpOIE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLIECCOB.

KonudectBo TermioTel. YenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
Ten0Boe paBHoBecue. 3akoH HeroToHa-Puxmana. YpaBHeHue TermioBoro 0OanaHca.

[InaBieHne U OTBEpACBaHUE KPUCTALIMYECKUX BEIIECTB. Y IETbHAS TEMJIOTA
iasnenus. [lapooOpaszoBanue u konnencanus. Mcmapenne. Kunenue. Yaenbnas
TEIJIOoTa  Mapoo0pa3oBaHUs.  3aBUCHUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
atMocdepHoro maBieHusi. HachIIeHHBI W HEHACHINICHHBIA Tap. BiakHOCTH
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAS TEMIOTA CTOPAHHUSL.

[Tpunnumner pabotel TemnoBbix aBurateneid. KIIJ TeroBoro aBurarens.
TeroBble ABUTAaTeNd W 3alllUTa OKPYXkarolled cpenapl. TemioBble NOTEPU B
TEIJTIOCETSX.

3aKOH COXPAaHEHHWs W IPEBPALICHUS YHEPIUH B MEXAHMYECKUX U TEIUIOBBIX
IIPOLIECCaX.

Hemoncmpayuu.

HaOmronenne OpoyHOBCKOTO JIBUKEHHUS.

Hab6monenue nuddysuu.

HaOmionenne sBIeHUN TMOBEPXHOCTHOIO HATSKEHHUS, CMauyMBaHUS U
KAMWULIPHBIX SIBJICHUMN.

HaGmronenue TermioBoro pacimpeHus Tel.



W3MeHeHue NaBlieHUs raza Mpu U3MEHEHUM 00bEMa M HAarpeBaHUU WM
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIEPATyphl.

Buael Terionepenayu.

OxJaxk1eHKe Mpy COBEPILIEHUH PadOTHI.

HarpeBanue npu coBepiiieHun paboThl BHEIIIHUMH CHIIAMH.

CpaBHEHUE TEMIIOEMKOCTEN pa3IMYHbIX BELIECTB.

HaOmronenue kuneuus.

HabGronenre mocTostHCTBA TEMIIEpaTyphl MPU TUTABJICHUH.

Moenu TemJIOBBIX ABUTATEIEH.

Jlabopamopmuuvie pabomul u onvimel.

OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIAPHOTO MPUTSIKCHHSL.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WJIM caxapa.

W3Mepenne Temneparypsl OpU INOMOIIM JKUJKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTyphbl.

OnpITel MO HAOMIOIEHUIO TEIJIOBOI'O PACIIMPEHUs TIa30B, JKUIKOCTEH H
TBEPIBIX TEIL.

Omnpezenenue 1aBieHUs BO31yXa B OaJIJIOHE MINPULA.

HccnenoBanue 3aBUCMMOCTH JaBJIEHUS BO3[yXa OT €ro oo0béMa H
TEMIEPATYPHI.

[TpoBepka rumnoTe3sl IMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIepaTyphl.

HaOmionenne wu3MeHeHHsT BHYTPEHHEH OSHEpruu Teida B pe3yjbTare
Terionepeaaun U paboThl BHEIIHUX CHIL

HccnenoBanue sBICHHS TEIJIOOOMEHA TMPU CMEIIMBAHUM XOJIOAHOW W
ropsiueu BOJIBI.

Omnpeznenenue KOIUYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJIOM MpHU TEIIOOOMEHE
C HAarpeThIM METAUTMYECKUM LIWJIMHIPOM.

OnpeneneHne MOITHOCTH TEIIOBLIX MOTEPh (3aKkoH HbhioToHa-Prxmana).

OnpeneneHue yaeabHOW TEINTOEMKOCTH BELIECTBA.

HccnenoBanue nponecca ucnapeHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Onpenenenne yaeapbHON TEIUIOTHI IUIABJICHUS JIbA.

Pazgen 7. JiekTpudeckne 1 MAarHUTHBIC SIBJICHUS.

Onektpuszanus Ten. [[Ba poma 3neKTpuyecKux 3apsanoB. BiammonencrBue
3apsKEHHBIX Tedl. 3akoH KynoHna.

Onektpuueckoe mosne. Hanpsk€HHOCTh 3iekTpudeckoro mnosd. IlpuHoun
CYNEpHO3ULIUN PTEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu s>nekTpudeckux 3apsaoB. DJIEMEHTapPHBIN 3JIEKTPUUYECKUN 3apsi/l.
Ctpoenne aroma. IIpoBOAHUKH, HAMAJIEKTPUKH M TOJYIPOBOJAHUKHU. 3aKOH
COXPAHEHUS NEKTPUUECKOTO 3apsAa.

DJIEKTPUUYECKUM TOK. YCJIOBHSI CYIIECTBOBAHHUS DJICKTPUUECKOIO TOKA.
HcTtounnku mnocTossHHOro Toka. J[eMCTBUS JJIEKTPUYECKOr0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUIECKUN TOK B METAJIAX, KUJKOCTSAX U razax.

DnekTpuueckas nenb. Cuia Toka. IJIeKTPUYECKOe HAMpsKeHUuE. AMIepMeTp
Y BOJBTMETP B LIETH MOCTOSIHHOTO TOKa. CONMpOTHUBIECHUE MPOBOJAHUKA. Y JETBHOE
CONMpPOTHUBIICHUE BemiecTBa. 3akoH Oma 1ist yyactka nenu. I[locnegoBatenbHoe u
napasiebHOe coequHEeHUEe MPoBOAHUKOB. DJIC B 11eNu MOCTOSIHHOTO TOKA. 3aKOH
Oma nns momuoit unenu. [IpaBuna Kupxroda. Pacd€r mpocThIx 3ieKTpUYECKUX
neneii. HenmuHenHbIE 371EMEHTHI.

PaGota u MOIHOCTh JJIEKTpUYecKoro Toka. 3akoH Jlxoynsa-JIeHia.
DNEeKTPUIECKUE TIENMU U MOTPEOUTEH dIECKTPUICCKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMMozeMcTBHE  IOCTOSIHHBIX ~ MAarHWTOB.
MarunutHOe nojie. MarHuTHoe 1oJie 3eMJIM U €r0 3Ha4Y€HUE JJI J)KU3HU Ha 3eMile.
OneiT Opcrena. MarHuTHoe TIoJie JJIEKTpUUecKoro Toka. OnbIT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHHKE. JleMCTBME MArHMTHOrO TOJISI Ha
OpoBOJHUK ¢ TokoM. Cuia Awmmepa u  OnpeielieHHe €€ HalpaBJICHHUS.
DJIEKTPOABUTATENH TOCTOSIHHOTO TOKa. VCMONb30BaHUE SJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX W Ha TPAHCIIOPTE.

Onbitel @apanes. SABnenue snexkrpoMarauTHo uHAyKuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIyYEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX MCTOYHHUKAX SHEPIUU. DKOJOTHYCCKHE
POOJIEMbI YIHEPTeTUKU. TOTUIMBHBIC SJIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJneKTpu3alus Tel.

JIBa pojia 3NIEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

Y CTpOUCTBO U AENUCTBHE DJIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS MHIYKITUA.

3aKOH COXpPaHEHUS JICKTPUUECKUX 3apsiA0B.

MogenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJA C IOMOIIBIO
OYMa)KHBIX CYJITAaHOB.

[TpoBOAHUKH U AUDJICKTPUKHU.

HcTouHMKHM TTOCTOSTHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3ps.



N3MmepeHue cuibl TOKa aMIepMETPOM.

N3MmepeHune 3IeKTpUYECKOro HAPSIKEHUS BOJIbTMETPOM.

Peocrar n Mara3suH cOnpoOTHBIICHUM.

B3anmMojielicTBE TOCTOSTHHBIX MAarHUTOB.

MopenrpoBaHre HEBO3MOXKHOCTH Pa3CICHUS TTOJIFOCOB MarHUTa.

MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarnuTtHoe 1ose Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb MOCTOSTHHOT'O TOKA.

Oneitel @apajes.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

OnbITel IO HAOMIOJECHUIO HJCKTPU3ALMU TEN MPU CONPUKOCHOBEHUH U
VHAYKIHUEH.

UccnenoBanne AEUCTBUA JJIEKTPUYECKOTO IO HA MPOBOJHHUKH U
TUBJICKTPUKH.

COopka ¥ HCTIBITAHUE AJIEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA, MPOTEKAIOIIET0 YEPE3 PE3UCTOp, OT
HaIPSKEHUS HA PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

OMNBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUUYECKOIO COMPOTUBIICHUS
IPOBOJIHUKA OT €T0 JJIMHBI, IIIONIaAN MONEPEUYHOr0 CEUCHHS U MaTepuaia.

Ornpenenenue yebHOrO COMPOTUBIICHUS TPOBOTHHKA.

[IpoBepka mpaBUsia CIOKEHHS HANPsDKEHUW TIPU  MOCJEI0BAaTEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia [ CWIBI TOKAa NPH MApaJUIEIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenune 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUS! UCTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BbinoaHEHUs 3akoHa OMa 1 TIOJIHOM 1ETIH.

N3ydeHune BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX 3JE€MEHTOB (JIaMIIbl
HaKaJIMBaHUSI WM TOJYITPOBOJIHUKOBOIO IHO/A).

Onpenenenune pabOThI ANEKTPUUECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

Onpenenenne KII/ narpesarens.

HccnegoBaHre MarHUTHOTO B3aUMOJECHCTBHS TOCTOSITHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOl MOCTOSHHBIX MAarHUTOB MPU UX OOBETUHEHUU U
pas3eseHu .

HccnegoBanue eUCTBUS SIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



OMBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOZEHCTBHS KaTYILIKHU C
TOKOM M MAarHuta OT CWIbl W HaNpaBJCHUS TOKAa B KaTyIIKE W OT HAIAYUS
(OTCYTCTBHUSI) CEp/ICUHUKA B KaTYIIIKE.

N3ydyeHne neiicTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KoHcTpyupoBanue u u3yueHue padoThl JIEKTPOIBUTATEIS.

N3mepenne KII/] anekTpoaBuraTteabHON yCTAHOBKMU.

OneITBl 1O  HWCCIEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW WHIYKIWHU:
UCCJIeIOBAaHNE U3MEHCHU W 3HAUCHUS U HAIMPaBJIEHUs] MHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexaandeckoe aBwxkeHue. MarepuanbHas Todka. CrocoObl ONMUCaHUS
MEXaHUYECKOTO IBWKEHH: TaOIMYHBIN, rpadudeckuii, anamutudeckuif. Cucrema
orcu€ra. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKEHUS.

BekTopHbIe BEIMYMHBI, ONEPAIIMU ¢ BEKTOPAMH, IPOCKIIUU BEKTOpa. Pannyc-
BEKTOP MAaTepUaIbHOM TOUYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMepHOe
NPSAMOJMHENHOE JBHKeHME. HepaBHOMEpPHOE NPSIMOIMHEHHOE JBH)KCHHE.
CpenHsis 1 MTHOBEHHAsI CKOPOCTh T€JIa IPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJWHEWHOE JIBHKEHHE. Y CKOPEHHUE
cBoOoHOro nmagenus. OneITe! [ anuies.

['paduueckass mHTEpIIpETAIIS YCKOPEHHS, CKOPOCTH, MPONACHHOTO MyTH U
NepeMEIICHUS ISl TPSMOJIMHENHOTO IBUKCHHUSL.

J{Bro>xkeHue Tesna, OpOIIeHHOTO MOJ1 YIJIOM K TOPU30HTY.

JIBHkKEHHE 110 OKPYKHOCTH. JINHENHAsT CKOPOCTBh, YIJI0Bass CKOPOCTbh, IMEPUOT
¥ 4acToTa OOpalleHus P PaBHOMEPHOM JIBHXKEHHUH IO OKpYKHOCTU. CKOPOCTh U
YCKOPEHUE TIPU JIBUKEHHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAS CHIA.

ITepBeiii 3akoH HetoToHa. Bropoii 3akoH Herotona. Tpertuii 3akoH HproToHAa.
[IpyHIMD CyNIEpIIO3UIUHN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOIBKEHUS, CHIIa
TpPEeHUs MOKOs, Ipyrue BUAbl TpeHus. Koaduiment tpenus.

JIBUKEHHE T IO OKPYKHOCTH IO JEUCTBUEM HECKOJIBKUX CHUJL

3akoH bepnymmm u nogbéMHas cuna Kpbula. COBpPEMEHHBIC JIETATEIbHbBIC
anmaparbl, CylJa HAa TMOABOAHBIX KpPBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISIX. [[BrokKeHHME TToe3/1a Ha MAarHUTHOM MO TYIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS. [[BMKEHHE TEl BOKPYT
rPaBUTALlMOHHOIO IIeHTpa (B ToM uucie mnaHeT Bokpyr Comnnima). Ilepsas
KOCMUYeCcKas CKOpocTh. HeBEeCOMOCTh 1 meperpy3Ku.



PaBHOBecue MarepuaibHOM TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOrO Teja C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tema. HM3meHenne wummynbsca. MMnynsc cuibl. Ympyroe u
HEYNpyroe B3aHUMOJCHCTBUE. 3aKOHBI M3MEHEHHMS M COXPAHEHHsI HMITYJbCa.
PeaktuBHOE IBUKEHHUE.

Mexanndeckass pabora W MOIIHOCTh. PaboTa CHJI TSXKECTH, YINPYrOCTH,
TpeHus. CBsA3b SHEpruu U padboThl. [loTeHIManbHas Heprus Tena, NOJHATOro Hall
NOBEPXHOCTHIO 3eMJM. [loTeHIIManpHast SHEPTUsl CKATOU NMPYKUHBL. KuHeTnueckas
sHeprud. Teopema O KMHETMYECKOW SHEPruu. 3aKOH W3MEHEHHS] U COXPAaHEHHUS
MEXaHUYECKOU IHEPIUHU.

Hemoncmpayuu.

HaOmonenne MexaHM4eCcKOro JBHIKEHHS Tella OTHOCHTENbHO pa3HBIX Tel
OTCYETA.

CpaBHEeHUE MyT€l W TPAeKTOPUWA [BHXKEHHS OJHOIO M TOTO XKeE Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS NPSAMOJIIMHEWHOTO IBUKEHUS.

HccnenoBanne Npru3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS.

HaOmonenune nBrykeHus Tena no OKpyKHOCTH.

HaGmoneHnre MeXaHMYECKUX SIBJICHUHM, MPOUCXOMAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHHUU OTHOCUTEIBHO
KaOuHeTa (PU3HKU.

HaOmronenue paBHOBecus T€l, CBOOOJHOrO Ma/ieHus1, KojdeOaHusl MasiTHUKA B
MHEPLHMAIBHBIX CHCTEMAX KaK MOATBEPKIACHUE MPUHIIMIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHS TeNa OT €r0 MacChl U ICMCTBYIOLIEH HA HETO CUJIBI.

Habmronenne paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TEJL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenava umIynbca Ipy B3aMMOAEUCTBUM TEIL.

[IpeoOpazoBanus YHEPTUH MPU B3aUMOJIECHCTBUU Tell.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO HEYITPYTOM B3aMOJICHCTBHH.

CoxpaHeHre UMITYJIbCa [IPU YIIPYTOM B3aUMOJICHCTBHH.

HaGmronenrie peakTUBHOT'O JIBUKEHHUS.

CoxpaHeHue SHEepruu Mpu CBOOOTHOM IMaJICHUH.

CoxpaHeHue SHEpruu Ipu ABMKEHHUH TeEJIA MO AECUCTBUEM MIPYKUHBI.

Jlabopamopmuuvie pabomul u onvimol.

KoHcTpynpoBanne TpakTa [ pa3roHa W JAIBHEUIIET0 PaBHOMEPHOTO
JBUKCHUS IAPUKA WU TEJIEKKH.

Onpenenenne cpeaHed CKOPOCTH CKOJIBKEHHUST Opycka WU JIBUKEHUS
IapuKa 110 HaKJIOHHOM IIJIOCKOCTH.



OrnpeneneHre YCKOpEHHMS Tela MpU PAaBHOYCKOPEHHOM JBH)KEHUHU IIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHM NPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciu MPU PABHOYCKOPEHHOM ABUKEHUU 0€3 HauaabHOU
CKOPOCTH IIYTH OTHOCATCS KaK Psii HEUETHBIX YHUCEII, TO BPEMEHA OANHAKOBBI.

HccnenoBanue nBM»KEHUS Teja, OPOLIEHHOTO TIOJT YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH  CHUJIBI  TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIbHOTO JTaBJICHUS.

Omnpexnenenne KodHPUITMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

HccnegoBaHue 3aBUCUMOCTH CHJIBI YIIPYTrOCTH, BOSHUKAIOUIEH B MIPYKUHE, OT
CTeneHH AeQopMaluy MPYKUHBI.

OmnpeneneHre pabOTHl CHIBI TPEHHS MPU PABHOMEPHOM JBIKCHUM TEa IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CWIbBl  YOPYrOCTM IpU  MOABEME TIpy3a C
MCITOJIb30BAaHUEM HEMOJBH>KHOTO M IMOJABUKHOIO OJIOKOB.

Pazgen 9. Mexannveckue KoJae0aHUSA U BOJHBI.

KonebarenpHoe nukenne. OCHOBHbBIC XapaKTEPUCTUKH KOJIEOaHUI: epro,
4acToTa, aMIUIMTyAa. [apMoHHuYeckue KoneOaHus. 3aTyXarollue KoJeOaHusl.
BoinyxaenHble konebanus. Pesonanc.

Maremarnyeckui M TPYKUHHBIA MasTHUKU. [IpeBpaienue sHeprum npu
KoJIe0aTeTLHOM JBUKCHUH.

Mexannueckue BosHBL. [lpomosibHbIE M TiOnepeyHble BOJHBIL. (CBOWMCTBA
MEXaHHYECKUX BOJIH: HHTepdepeHtus u audpaxiys. J[TuHa BOTHBI B CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. PacnpocTtpaneHne u oTpaxkeHue 3ByKa. I'pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MHppazByk u ymeTpa3Byk. Hcmonb3zoBaHue
yIIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Hemoncmpayuu.

HabGmonenne konebaHuii Ten MOA JEUCTBHEM CHJBI TSXKECTHU M CHUJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTU U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

Pacnipoctpanenue npooJibHbIX U MONEPEYHBIX BOJH (Ha MOJEIH ).

Hab6monenne natepdepeniinu u qudpakiny BOJIH Ha TOBEPXHOCTH BOJIBI.

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKyCTHYECKHI PE3OHAHC.

Jlabopamopmuuvie pabomul u onvimel.



OmnpeneneHune 4acToOThl U Meprojia KojaeOaHuii MaTeMaTH4eCKoro MasiTHUKA.

OmnpezneneHue 4acTOThI U eproja KojJeOaHui NpyKMHHOI'O MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Meproa KoneOaHui rpy3a Ha HUTU OT JIJTMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH NIEPUOA KOJI€OaHUI MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[TpoBepka HE3aBUCHMOCTH Mepuoja KoieOaHWil Tpy3a, MOABEIIEHHOIO K
JIEHTE, OT MaccChl Ipy3a.

OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpHOoIa KOJeOaHU! MPY>KUHHOTO
MasiTHUKa OT MACChI Ipy3a U KECTKOCTU MPYKUHBI.

W3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

Paszpnen 10. DnekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BOJHBL.  CBoliCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama 31eKTpOMarHUTHBIX BOJH. Mcmnolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsizu. Pamgmonokanusa. Kocmuueckas
CBSI3b.

DJleKkTpoMariuTHas npupona cera. CkopocTh cBera. BoiHOBBIE CBOMCTBA
CBETa: UHTEPPEPEHUUS U AUPPAKIIMSL.

Hemoncmpayuu.

CBolicTBa 371€KTPOMArHUTHBIX BOJIH.

WNuTepdepennus u audpaxkuus cBera.

Jlabopamopmuwvie pabomul u onvimel.

M3yueHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIIBHOTO
TenedoHa.

[IpoBenenne onbITOB 1O HAOIOIEHUIO MHTEPhEPEHITNN U TUGPAKIIUN CBETA.

Paszgea 11. CBeroBbIe siBJICHUS.

JlyueBas Mopenb cBe€Ta M TIeOMETpHYECKas ONTHKA. VICTOYHHMKHM CBeTa.
[IpsmonuueliHoe pacnpocTpaHeHue cBera. 3atMeHuss ComHuma u JIyHBIL.
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoeHwue
n300pakeHui, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomienne cBeTa. 3aKOH IpeIoOMIICHUs cBeTa. [1oHOe oTpakeHue cBera.
Hcnonb30BaHuE MOJHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm unyuer B smH3e. @Dopmyna ToOHKOM JmH3bL [locTpoeHue
n300paxkeHui, CQOPMUPOBAHHBIX TOHKOM JIMH30M. OmnTHYeckas cucTema
¢doroanmapata, MHKpOCKona W Teieckomna. [7a3, kak onTuUYeckas cucTeMa.
bim3opykocTh ¥ JAIBHO30PKOCTb.

Paznoxenune Oemoro cBerta B croektp. OnbiTel HeroTona. CroxeHue
CHEKTpaJIbHBIX IBETOB. J{ucrepcus ceera.



Hemoncmpayuu.

[IpssMOIMHEWHOE PacpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonydenue u3o0paxeHuil B TUIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTuueckuid CBETOBO/I.

Xon myueld B cCOOHMparoIeil TUH3E.

XoJ JIydeu B pacCEeUBAOIIEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOILBIO JTMH3.

[Tpunun geiictBus oToarmnapara, MUKpPOCKONA U TEJIECKOMA.

Mopens riasa.

Paznoxenue Genoro cBera B CIEKTP.

[Tonydenue Oenoro cBeTa Npu CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopuuvie pabomul u onvimel.

HccnenoBaHne 3aBUCHUMOCTH YIJIa OTPAXKEHHUS CBETOBOIO Jyda OT YIJIa
MaJeHUs.

N3ydyeHne cBOMCTB U300paKEHUS B IJIOCKOM 3€pKaJe.

HccnegoBaHre 3aBUCUMOCTH yTiia NPEOMIICHUS OT yria MaJeHus CBETOBOTO
Jy4a Ha TPAHULIE «BO3ITYX—CTEKIIO».

[Tonydenne n3o0pakeHui C MOMOIIBI0 COOMPAIOIIEH JTUH3BI.

Omnpenenenre (POKYCHOTO PaCCTOSHUST M ONTUYECKOM CHJIBI CcOOMparonieit
JIMH3BL.

OmnBITHI 110 Pa3I0KEHUIO OEJIOTr0 CBETa B CHEKTP.

OnbITE TIO BOCHPHUSATHUIO IIBETA MPEIMETOB NpPH WX HAOJIOICHUHU Yepe3
I[BETOBBIC (PMIIBTPHI.

Pazgen 12. KBanroBbie siBJIeHMS.

OmnbiTel Pesepdopna u mnanerapuas moxens atoma. Moxens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PannoaktuBHOCTE. Asb(a-, 6eTa- 1 ramma-uznydeHus. CTpoeHrne aTOMHOTO
anpa. HykimonHas Mopens aromMHoro sapa. HMsoromsl.  PagmoaxTnBHBIE
npeBpauieHus. [lepuon nomypacnaga aToMHBIX siaep. [elicTBue paanOaKTHBHBIX
M3JIYYEHUN Ha )KUBBIC OPraHU3MBbIL. 3alluTa OT PaIUOAKTUBHOIO U3TyUCHHUS.

SlnepHble peaknuu. 3aKOHBI COXPAaHEHUWs 3apsiA0BOIO M MAacCOBOTO YHUCEIN.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl M 3HEpruu. Peakinuu cuHTE3a U
nenenuss saep. Mcrounwmkm sHeprum ConHua u 3BE3N. SnepHas >HEpreTuka.
DKOJIOTUYECKUE MPOOIIEMBI SIEPHON YHEPTETUKHU.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHHS U TIOTJIONICHUS.

CrexTpsl pa3IMYHbIX Ta30B.



CrnexTp Bogopoa.

Habmonenne TpekoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAIOB U TIPOYKTOB.

Jlabopamopmuovie pabomul u onvimel.

HaGuroienre CIuTonHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHUSI.

HccnegoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY IYTH
(o pororpadusam).

N3mepenune painoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh TIPEIHA3HAYCH JJISi CUCTEMATU3AINH
u  0000mIeHUsT TPEAMETHOTO  COACpXKaHWUS ¥ OmbITa  JCSATEIHHOCTH,
NPUOOPETEHHOIO MPU M3YYEHUU BCEro Kypca (PU3MUKHU YTiIyOJEHHOTO YPOBHS, a
TaKKe JUIsS TIOJTOTOBKUA K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMEeHY Mo (hHU3HUKe.

B npomecce wu3ydeHus JaHHOTO MOIYJS PEATU3YIOTCI U TOJy4aroT
JTaNbHEWIIIee pa3BUTHE YyYeOHBIC JEUCTBHS, OOCCICYMBAIONINE JTOCTHKCHUE
MPEAMETHBIX W METaNpeIMETHBIX pe3yabTaroB oOydeHus, (opmMupoBaHue
€CTECTBEHHO-HAYYHOU IPaMOTHOCTHU: OOBSICHEHUE U ONMCAHUE SABJICHUN Ha OCHOBE
MPUMEHEHUSI (PU3NUYECKUX 3HAHUM, UCCIEAOBATEIbCKUE NCUCTBUS (BBIIBUKEHUE
TUIOTE3, TTOCTAHOBKA II€JIM U TUIAHUPOBAHHUE HWCCIEAOBAHUS, aHAIU3 JAHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[IpenmoututensHol  (HOPMONM OCBOEHUST MOMAYJS SIBISIETCS TPAKTUKYM,
IporpaMMa KOTOpPOTro BKITFOYAET:

pelieHue 3ajad, OTHOCSIIMXCS K pa3IudyHbIM pasfejiaM M TeMaM Kypca
¢Gbu3MKHM, B TOM YHCIIE 33714, UHTETPUPYIOIINX COJIEPKAaHUE Pa3HBIX Pa3/ICIIOB;

BBITIOJTHEHUE JTa0OpaTOPHBIX PabOT U OMBITOB (BKJIKOYAsi pabOThl U ONBITHI U3
MepeyHel K paszieiiaM Kypca) B YCIOBHUSAX CAMOCTOSTENIBHOTO IUIAHUPOBAHUS
MIPOBEICHUS UCCIIENOBaHUs, BEIOOpa 1 OOOCHOBAHMS METOAA MU3MEPECHHS BEJINYHH,
COOPKH IKCIIEPUMEHTAILHON YCTaHOBKH;

BBITIOJIHEHUE TTPOOJIEMHBIX 3aIaHUH MTPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa
(3a1aHUsT IO €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUil C
MEKIIPEIMETHBIM COJICP)KaHUEM;

paboTy HaJ TPYNTIOBBIMY WJIM WHIWBHIYATbHBIMA ITPOCKTAMU, CBSI3aHHBIMHU C
CoOJIep’KaHheM Kypca (PU3UKH.

N3ydyeHne mNOBTOPUTEIHHO-0000IIAIONIET0 MOAYJS MOXET 3aKaHUMBATHCS
MIPOBEJICHUEM JTMATHOCTHUECKOU paboThl 3a Kypc (U3MKK YTiyOJIEHHOTO YPOBHS,
BKJIFOYAIOIIEH 3a/laHusl PA3HOTO YPOBHS CJIOXKHOCTU. Pe3ynbTaThl BBIMOTHEHUS
JTIMarHOCTUYECKOM pabOThl MOT'YT MOKa3bIBAaTh CTENIEHh TOTOBHOCTH O0YYaIOIIUXCS



K OCHOBHOMY rocyaiapCTBCHHOMY 9K3aMCHY II0 (1)I/ISI/IK€, a TaK¥KC
CBUACTCIILCTBOBATL O JOCTUTHYTOM YPOBHC eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA30B AHUA

N3ydenune ¢u3NKM Ha ypOBHE OCHOBHOI'O 0O0IIEr0 0Opa3oBaHUsI HAMPABICHO
Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbTaTe nzyuenus UMKy Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
y oOyuaromerocs: OynyT cOpMUPOBAHBI CIEAYIOMINUE JIMYHOCTHBIC PE3yJbTaThl B
YacCTu:

e I)nampuomuuecxkozo eocnumanus:

MIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOU
busznuecKon HayKu;

IIEHHOCTHOE OTHOIIICHHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX -PU3UKOB;

o 2)2parxcoancKko2o u 0yX06HO-HPAGCHBEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAUMMBIX
U 3THUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHHEM JIOCTHXKCHHIM
busuky;

OCO3HAHHWE BAXXHOCTU MOPATbHO-DTUYECKUX MPHUHIIUIIOB B JEATEILHOCTU
Y4EHOIO;

o 3)acmemuueckoz2o 60cCnUmMaHUs:

BOCTIPUSTHE ICTETHYECKUX KauecTB (DM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)uennocmu HayuH020 NOZHAHUA:

OCO3HAHHME IICHHOCTH (PU3UYECKON HAyKM KaK MOIIMHOTO HWHCTPYMEHTA
IO3HAHUS MHUpPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEUIIEH COCTABJISIOLICH
KYJbTYpBIL;

OpUEHTALISI B JICSITEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIbI;

pa3BUTHE HAy4YHOU JIIOOO3HATEIBLHOCTH, HHTEpEca K MCCIeN0BaTEIbCKOU
NEeATEIbHOCTH;

o S5)ppopmuposanun Kyromypoi 300p06ba u IMOUUOHATLHO20 DIAZONOTIYUUA:

OCO3HAHME IIEHHOCTH Oe30MacHoro o0pa3a J>KH3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH TMpaBUJl OE€30MaCHOTO TIOBEICHUS Ha
TpaHCIIOPTE, HAa JOpOrax, C DJEKTPUUECKUM U TEIUIOBHIM O0OOpYy/IOBaHUEM B
JOMAlTHUX YCIIOBUSIX;

chOpMUPOBAaHHOCTh HaBbIKa pedJIeKCUU, TMpU3HAHHWE CBOETO IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eIoBeKa,;



e 6)mpyoosozo eocnumanusn:

AKTUBHOE y4aCTH€ B PEUICHUU NPAKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alluy, TOpoja, Kpasl) TEXHOJOTUUECKOW U COIUaIbHOMN
HaIlPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (GU3NICCKUX 3HAHUK;

HMHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPOPeCcCUii, CBI3aHHBIX ¢ (PUBUKOM;

e 7)IK0S102UHECKO20 60CHUMAHUSA:

OpHEHTAIMsl Ha TpPUMEHEeHHE (U3MYSCKHX 3HAHWM IS PEIICHUs 3a7ad B
0o0JJaCcTH  OKpYKalollled cpenpbl, IUJIaHUPOBAHUS TIOCTYMKOB M OICHKH HX
BO3MOXHBIX MIOCJHEACTBUH JIJISI OKPYXKAKOLIEH CPEIbL,

OCO3HAHWE TJI00aTBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM M MyTed HX
penieHus;

e 8)aoanmavyuu K UBMEHANOUWUMCA YCTI0BUAM COUYUATILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBHITIOJHEHUW HCCIEAOBAHUA U
MPOEKTOB (PU3NUECKOM HAIIPABICHHOCTH, OTKPHITOCTD OIBITY M 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NEeSATEeNLHOCTD;

MoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, YMEHHH (OpMYIHPOBAThH
WJIeU, TIOHATHS, TUTIOTE3bI O PU3NUECKUX O0BEKTaX U SBICHUSX;

Ooco3HaHue AChUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JIaCTH
buzuky;

IJJAHUPOBAHHWE CBOETO pa3BUTHS B TPHOOPETEHWHM HOBBIX (HU3HMYCCKUX
3HAHUU;

CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3UUSCKUX 3HAHUT;

OLIEHKAa CBOMUX JICCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX ITOCICACTBHA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympTaTe OCBOCHHS MpOrpaMMbl 1O (DM3MKE HA YPOBHE OCHOBHOTO
o01iero oopazoBanus y o0ydaronierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUEeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHS,  PETYJISTHBHBIC
YHHUBEPCATbHBIC ydeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble Joruyeckue AeMcCTBUSA:
BBISIBIIATH WM XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(sIBJIEHMIA ), KJIaCCU(DUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHsS B pacCMaTpUBAcMBIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SBIICHUSM;

BBISBJISITh TPUIUHHO-CIICACTBEHHBIC CBS3M TIPH HW3YYCHUH (U3HYECCKUX
SBJICHUM ¥ TPOIECCOB, JIeJaTh BBIBOJBI C HCIOJIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTHBHBIX ~ YMO3aKJIIOYEHWW, BBIIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(U3UYECKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMpATh Coco0 pemieHust yueOHoW (u3nmveckoi 3amaadu
(cpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHHS, BBIOOP HanOoJiee MOAXOJSAIICTO C
y4ETOM CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBrble ucciienoBarejbLCKHeE 1eHCTBUA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIN HHCTPYMEHT TIO3HAHUS;

MPOBOAUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXHBIN
(bU3HYECKUil SKCITEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3HUECKOTO SIBJICHHS;

OILICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITHIO, TIOTYICHHYIO
B XOJIC MCCIICIOBAHUS MU IKCIICPUMEHTA,;

CaMOCTOSITENTLHO (POopMyIMpoBaTh OOOOIICHHUSI W BBIBOJBLI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHHUS, OIIBITA, MCCIICOBAHUS;

MIPOrHO3UPOBATH BO3MOXKHOE JIajibHEHIIIee pa3BUTHE (PUZNUECKUX MPOIIECCOB,
a TaKKe BBIABUTATh TMPEANONOKCHHS 00 WX Pa3BUTUH B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Pabora ¢ undopmanmeii:

MPUMEHSTh PAa3JIMYHbIE METOJbI, MHCTPYMEHTBI M 3alpOChl MPU TOHCKE U
otOope nHQOPMAITUU WU JAHHBIX ¢ y4ETOM TPETIOKEHHON yueOHOM (hru3mdeckoit
3aJ1a4H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH HHQOpPMAIUIO
Pa3IMYHBIX BUIOB M (JOPM IIPEICTABIICHUS;

OLICHMBATh HANEKHOCTh HWH(POpPMAIUU TO KPUTEPUSM, MPEIIOKECHHBIM
yauTeIeM WK CPOPMYIMPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITSJIbHO ~ BBIOMpaTh  ONTHMANbHYIO  (OpMY  HIPEACTABIICHHS
nH(pOpMAIIMU W WUTIOCTPUPOBATH peEIIaeMble 3aJa4ll HECJIOKHBIMU CXEMaMH,
auarpaMMaM¥, HHOH TpauKoi U UX KOMOWHAITUSMHU.

KoMMyHUKATUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA:

B X0JIc OOCYXJCHHS y4eOHOro Marepualia, pe3yjbTaToOB Ja0OpaTOPHBIX
paboOT W TIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIA€MOH TEMBl H
BBICKA3bIBaTh HJIeH, HAIlCJICHHBIC Ha pEIICHHE 3ajadd H  IOJCp)KaHHE
0aroXkeaaTebHOCTH OOIICHUS;

COIIOCTABJISATh CBOM CYXKIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB JUAJIOTA,
O0OHAapYKMBATh PA3IMYUE U CXOACTBO MMO3UIIH;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M TUChbMEHHBIX TEKCTAX;



MyOJIMYHO TPENCTaBIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3WYECKOTO OIBITa
(9KCIIEpUMEHTa, UCCIIEI0BAHUS, IPOCKTA);

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBHIYAIbHON
paboTHI NP PEIICHUH KOHKPETHON (hHU3UUECKOM MPOOIEMBI;

MPUHUMATH eI COBMECTHOM NEATEILHOCTH, OPTaHU30BBIBATH JCHCTBUS IO
e€ JOCTMXKEHUIO: PpaCIpeleNiiaTh PO, OOCYKIaTh MPOIECChl U Pe3yJbTaThl
COBMECTHOU paboOThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTHras KadyeCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HANpPABJICHUIO U KOOPAMHUPYS CBOM JCHCTBUS C APYTMMH WICHAMH
KOMaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa B OOIMIMA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETTLHO CPOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICH CTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeilicTBUSA
Camoopranuszanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HCHHBIX M YI€OHBIX CUTYAIHSIX, TPCOYIOMIHNX IS
pernieHust pu3NYeCKUX 3HaHUM;

OPUEHTUPOBATHCSI B  PA3JMYHBIX  MOAXOAAX  MPUHATHUS  PEIICHUM
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIITON );

CaMOCTOSITEJIbHO COCTABJIATh aJTOPUTM pEIIeHUS (PU3NYECKONW 3a/layu WId
IUIaH HWCCICNOBAaHUS C YyYETOM MMEIONINXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpeJiaraéMble BapHaHThI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OIIEHKY CUTYAI[MHU U TIpeJjiarath MiaH e€ N3MEHCHMUS,

OOBSICHATH  TPHUYMHBI  JOCTWDKEHUS  (HEAOCTH)KEHHS)  pe3yJbTaToB
JeSITENHHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTHh KOPPEKTHBBI B JESATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHCHHS
(U3NIECKOT0 WMCCIICIOBAHMs WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
W3MEHUBIITUXCS CUTYAITUH, YCTAHOBJICHHBIX OMMUOOK, BOHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IICJIU U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO APYroro 4eJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro.

MpU3HABaTh CBOE MPABO HAa OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1a4 UM B
YTBEPXKIACHUSAX Ha HAYIHBIC TEMBI M TAKOE YK€ TIPaBO IPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHity 00y4eHus ¢ 7 Kaacce NpeIMETHbIE pe3ybTaThl HA YIIyOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCT Y O0yUAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUUYECKHUE SIBJICHUS, HaOII0JCHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aToM,
MOJIEKYJla, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUJKOE, Ta3000pa3Hoe),
MEXaHMYECKOe JIBIDKCHHE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHs, paBHOAEHCTByIOIIas cwi, aedopmanus (ymnpyras, IJlacTUYecKas),
HEBECOMOCTb, COOOITAIONTUECS COCY/IBI;

YBEPEHHO pa3nuuarh siBleHus (auddys3us, TEMIOBOE IBMKEHHE YaCTHI
BEIIECTBA, PABHOMEPHOE JBHIXKEHHE, HEPABHOMEPHOE JIBUKEHUE, WHEPIIHS,
B3aMMOJICIICTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpPAILICHHUS,
nepeaada JaBleHUS TBEPABIMU TeJIaMH, YKUIKOCTSAMHU U Ta3zaMH, aTMochepHoe
JIABJICHUE; MJIaBaHUE TEJl, TPEBPAICHUSI MEXaHUUYECKON SHEPTUH) MO OMUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
bu3nYecKoe SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHUE  W3YYCHHBIX  (PU3WYECKUX  SBICHUA B
OKpyXarouieM mupe (B TOM 4uclie (pU3NYECKHUE SIBJIICHUS B MPUPOE: MPUMEPHI
JIBHKEHHUSI C PA3TMYHBIMU CKOPOCTSIMH B JKMBOW W HEKHMBOM NPUPOJE, ACHUCTBUE
CHUJI TSIKECTHU, TPEHUsI, YIPYrOCTH B MPUPOAEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO
JIABJICHUS HA >KMBOW OpraHu3M, IUIaBaHWE PhIO, phlUard B TeEJ€ 4YeJIOBEKa), MpH
ATOM MEPEBOJAUTH MPAKTUUECKYIO 3a7adyy B Y4EOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBA (TpU3HAKK) (DUBUUECKUX SIBIICHU;

OMUCHIBATh M3yYEHHbIC CBOMCTBA TeNl U (DU3UYECKHUE SIBJICHUS, UCIOJIb3YS
bu3ndeckne BeaMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CpelHsisi CKOpOCTh, CWJa YINPYrOCTH, CHJIAa TSXKECTH, BEC TeJla, CUjla TPEHHS,
JaBjieHne TBEPIOro Teja, JaBJeHUE CTO0a >KUIKOCTH, BBITAJIKHUBAIOIIAs CHIIA,
MexXaHW4YecKasi padoTa, MOIIMHOCTh, IUICUO CHJIBI, MOMEHT CHIIBL, KO3 HUITUSHT
MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETUYECKAs U MOTEHI[MAIbHAs SHEPTHUs ), IPH
OMHMCAHWH TIPABWIHLHO TPAKTOBATh (PM3MYECKUN CMBICI WCIIOJIb3YEMbIX BEIHYHH,
ux OO0O3HAUEHUS W EAUHUIBI (U3UYECKUX BEITUYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3HYECKYIO BEIMUHUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYNH;

XapaKkTepu30BaTh CBOWCTBA TN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOB3Ysl MpaBWjia CIOKEHHS Cuil (BIOJL OAHOM MpsAMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH ApxuMena, MpPaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30510TOe
NpPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKOW SHEpPruu, MHpH STOM
JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHUE;

CTPOUTH MPOCThbIE (PU3NYECKHE MOJIETN PEAbHbIX OOBEKTOB, MPOLECCOB U
SIBJICHUH, BBIJCISATh TPU HSTOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIC CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBICHUM, TPUMEHAThH (pU3ndeckue MoAenu sl 00bICHEHHUS
(u3nYecKuX MPOLECCOB U PELIEHUs yUEOHbIX 3a/1a4;

OOBSICHATH (PU3NYECKUE SIBICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTYallMil MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
Ka4eCTBEHHBIC 3aJaud, B TOM UHCJIE TpeOyIoIIue YHCIEHHOTO OIICHWBAHUS
XapaKTEpHbIX 3HAYCHUN (PU3NUYECKUX BEJIUYMH, MPU 3TOM BBIOUpATh aJEKBATHYIO
(U3NYECKYI0 MOJIENb, BBISBIATH MPUUUHHO-CIEACTBEHHBIE CBSA3U M BBICTpaUBaTh
JOTMYECKYIO IIETIOYKY PpACCYXJACHHH C OMOpod Ha W3yYCHHBIE CBOWCTBA
(¢u3nyeckux ABICHUH, PU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacuy€THble 3amaun (B 2—3 MEHCTBHUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uku, BEIOMpas aJeKBaTHYIO (PU3MUECKYIO0 MOJENb, C UCTIOJIb30BAaHUEM 3aKOHOB
U (opMyIl, CBA3BIBAIOIINX (PU3UUECKUE BEIMYMHBI, 3aUCHIBATh KPATKOE YCIOBHUE
U pa3BEPHYTOE pEIICHHE 3aJauyM, BBISBISATh HEIOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, OOOCHOBBIBATH BBHIOOpP MeETOJA pEIICHUs 3a/Jayud, MHCIOJIb30BaTh
CIIpaBOYHBIE JaHHBIC, MPOBOAUTh MAaTeMAaTHUYECKHE MPEOOpa3OBaHUS U PACUETHI,
OLIEHWBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUCHUS (DU3HMUECKOW BEIMYUHBI H
OTIpEeNENSTh Pa3MEPHOCTh (PU3MUECKON BETUYHMHBI, TMONYYEHHOM MPH pEIICHUU
3aJauu;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO pEIIUTh TPU  [TOMOIIA
(U3nYeCKuX METOAOB, M IMpeljiaraTb OPUEHTUPOBOYHBIA CHOCOO peIlIeHus, B
ONMCAaHWUU  WCCICOBAHMSA  pPaclo3HaBaTh  MPOBEpPSIEMOE  MPEATOIOKCHHE
(rumoresy), MHTEPIPETUPOBATH MOTYUYECHHBIA PE3YJIbTaT;

MIPOBOUTH OIBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBICHUN W (PU3UIECKUX
cBoiictTB Ten (nuddysus, TEmIOBOE pacHIUPEHHUE Ta30B, SBJICHUE WHEPIINH,
U3MEHEHUE CKOPOCTU MpPU B3aUMOJCHCTBUU Tell, Iepeaaya JaBICHUS KUIKOCTHIO
U Tra3oM, MPOSIBICHHUE ACUCTBUS aTMOC(EpHOro NaBlieHUS, JAEUCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATH TPEANOJIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3yapTaTax HabIIOAEHUI, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa obopynoBanus U GOPMYIUPOBATH BHIBOIBL;

OPOBOJUTH TpPSIMbIE M KOCBEHHBbIE W3MEpEHHs (U3MUECKUX BEIMYUH
(paccTostHuE, TPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tesa, Chila, TeMIiepaTypa,
MJIOTHOCTh JKUAKOCTA W TBEPAOTO TeENa, CUJa TPEHHUSA CKOJBXKCHUS, IaBICHUE
BO3/yXa, BBITAJKUBAIONIAs CHJIA, JCUCTBYIOIIAs Ha TOTPYKEHHOE B KHUIKOCTh
TENO, KOA((UUUEHT TOJE3HOro  JEHCTBUSL  MHPOCTBIX  MEXaHM3MOB) C
UCIOJIb30BAaHUEM aHAJIOIOBBIX M IU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJla U3MEpEeHHUs, (PUKCUPOBATH IOKa3aHUs NPUOOPOB, HAXOAUTh 3HAYCHHE
U3MepsieMO BETMYMHBI C TIOMOIIBIO YCPETHEHUS pe3yIbTaTOB CEPUH U3MEPEHUN U
OLIEHWBATh MOTPEUTHOCTh U3MEPEHHUIA;



IPOBOJIUTh HECIOKHBIE IKCIEPUMEHTAIbHBIE HCCIIEIOBAaHUS 3aBHUCHMOCTEN
(u3nYecKuX BEIMYUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYILErOCS Teja OT
BPEMEHU JABWKEHUS TeNa, CUJIbl TPEHUS CKOJBXEHHS OT CHJIbBl HOPMAJbHOIO
JaBJICHUS, KayecTBa OOpaOOTKMU TIOBEPXHOCTEH Tl W HE3aBUCUMOCTU CHIIbI
TPEHHs] OT IUIOIIAA CONPUKOCHOBEHMS TE€J, CHUJIbI YNPYTOCTU OT YAJUHEHUS
NOpPYKUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyXKEHHOM YacTh Telna U OT
IUIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOWHBI, Ha
KOTOPYIO NOTPY>KEHO TEJI0, YCIOBHI MJIaBaHMs TeJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C Yy4yuTelleM (QOpMYyIUpOBaTh 3aJadyy M THUIOTE3Y
UCCJIEIOBAHUsA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIHHO
coOMpaTh HKCINEPUMEHTAIbHYIO YCTAHOBKY C UCIOJb30BAaHUEM HHCTPYKIIUH,
MPECTABIISTh MOTYYSHHBIC 3aBUCUMOCTU (DU3MUECKUX BEJIWYUH B BUJE TAOJIHIl U
rpauKoOB, OLEHUBaTb MOTPELIHOCTH, J€laTh BBIBOABI IO pe3yJbTaTam
HCCIEeI0BAHMUS;

coOioaTh TMpaBUiia TEXHUKHM Oe€30MacHOro Tpyda Ipu padbore cC
1a0opaTOpHBIM 000PYAOBAHUEM;

YKa3bIBaTh IPUHIIUIBI IEUCTBHS TPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOIIaloIIMUecs COCyapl, OapomMeTp, pblyar,
TTOJIBYDKHBIN M HETIOABYDKHEIN 0JI0K, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOLIECCOB C OMOpPOM Ha MX ONucaHus (B TOM
qyclie: MOAUINITHUKY, YCTPOMCTBO BOAONPOBO/A, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOW HACOC, apeoMeTp), HUCHOJb3YysS 3HAaHUA O
CBOMCTBax (PU3MUECKUX SBICHUA U HEOOXOAUMBbIE (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMATHUYHbBIE PUCYHKM H3YYEHHBIX TEXHMUYECKHUX
YCTPOWCTB, H3MEPUTEIbHBIX NPUOOPOB W TEXHOJOTHYECKHX TMPOLIECCOB MpHU
pelIeHu y1eOHO-TIPaKTUYECKUX 3a]1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIUIO O IPUMEpax) MPAKTUYECKOTO
WCIONb30BaHUs (DM3MUYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU I 0OECIICUCHHUS
Oe3omacHoCTH IpU OOpalleHuu ¢ MpuOOpaMH U TEXHUYECKHUMU YCTPOMCTBaMH,
COXpaHEHHUs] 370pOBbS M COOJIOAEHUS HOPM DSKOJIOTMYECKOIO TOBEICHHS B
OKpY>Karollen Cpee;

OCYILECTBJISITh OTOOP UCTOYHUKOB MH(pOpMaLUU (PU3NUECKOTO COEPIKaHUs B
WNuTepHere, caMOCTOATENbHO (POPMYNIHpPYs TOUCKOBBIA 3alpoc, HAa OCHOBE
UMEIOIINUXCS 3HAHUUM W IMYTEM CPABHEHUS PA3IUYHBIX HCTOYHUKOB BBIJEIATH
uH(poOpMaLMIO, KOTOpass SBJSETCS MPOTUBOPEUYMBOM WM  MOXET  OBbITh
HEJIOCTOBEPHOW;



UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro COJEp)KaHHs, CIpPaBOYHBIE MaTepualibl, pECypChl CETU
WNutepHer, Bianerh MNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMaIu (HU3HUECKOro COACpKaHUS, B TOM YHUCIE
nyOIMYHO JenaTh KpaTKue COOOIIEHUs O pe3ysibTaTaXx MPOEKTOB WU Y4eOHBIX
VCCIIEIOBAHUN, IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM TMOHATUHNHBIN
anmapar Kypca GU3HMKH, COPOBOXKIATH BHICTYIJICHNE TTPE3EHTAIIUEH;

MPU  BBITIOJIHEHUW YYEOHBIX MPOEKTOB W HCCJCIOBAHUN pacrpeessiTh
00s13aHHOCTU B TPYIINIE B COOTBETCTBHH C TOCTABICHHBIMU 3a/ladyaMu, CJICIUTH 3a
BBITIOJIHEHUEM IUIaHAa JEWCTBUM, aJ€KBAaTHO OILIEHUBATh COOCTBEHHBIN BKJaJ B
NEATENIbHOCTh  TPYIIIBI, BBICTPaWBaTh KOMMYHUKAaTMBHOE  B3aWMOJICHCTBUE,
YUUTBHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy obydyenuss ¢ 8 knacce mpenMeTHbIE pPe3yJibTaTbl Ha YIIIyOJCHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMHUPOBAHHOCTh y O0YyUaAIOIIUXCA YMEHHUI:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBU)KECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE H
amop(Hble Tela, HACBHIILIEHHBIM M HEHACHILEHHBIM Map, CHOCOOBl M3MEHEHMS
BHYTPEHHEH OJHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUU 3apsll, TPOBOJHUKH,
NOJIYIIPOBOAHUKH, TUDJIEKTPUKH, HICTOYHUKHU IIOCTOSIHHOTO TOKA, JIEKTPUYECKOE U
MarHUTHOE TIOJIsl, ONTHYECKass CUCTeMa) M CHUMBOJMYECKUN SI3BIK (PU3UKU TpU
pelieHnH y4eOHbIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3linyaTrh SIBIICHHS (TEIJIOBOE pACIIUPEHHUE (CKATHUE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KAllWJULAPHBIC SIBICHUS,
WCIIapeHUe, KOHAECHCAlMs, IUIaBICHHE, KPUCTAUIM3alus, KUIIEHHUE, CIIOCOObI
Teruionepeaadn (TEmIONPOBOIHOCTb, KOHBEKIIHS, U3IYyYEHUE), TEIUIOBbIE MTOTEPH,
JNEKTpU3aLUs TEJ, B3aUMOJCHCTBHE 3apsAllOB, NEHUCTBUS DJIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOICHICTBUE MarHUTOB, IEMCTBUE MarHUTHOI'O MOJI HA
IPOBOJHUK C TOKOM) IO ONMCAaHUIO UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh  IpPOSBJICHUE  M3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpyKarolmeM wMupe (B TOM 4Yucie (QU3MYECKUE SBICHUS B IPUPOE:
NOBEPXHOCTHbIE M KaNWJUIAPHBIE SIBIEHUS B NPHUPOJE, KPUCTALIBI B MPHUPOJE,
n3nyderre CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opur3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHUE SIBJIEHUS B aTMoc(epe, 3JIEKTPUYECTBO
’KUBBIX OPraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, IPei] MOIIOCOB, POJIb MAarHUTHOTO
ooyl JUIA KM3HM Ha 3eMiie, IMOJSIPHOE CHSHHME), IPU OTOM IEPEBOAMTH



NPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh CYIICCTBEHHbIE CBOMCTBA
(mpu3Haku) GU3MUECKUX SIBICHUN;

OMUCHIBATh M3yYEHHBIC CBOWCTBA TeN U (DU3UYECKHUE SIBJICHUS, HCIOJIb3Ys
dusznueckre BEIUYUHBI (TEMIlepaTypa, BHYTPEHHsSI DJHEpPrusi, KOJIUYECTBO
TEIJIOThI, paboTa rasza, yjAelibHas TEIIOEMKOCTh BEIIECTBa, y/AeJIbHas TEIioTa
IUTABJICHUS, Y/AEJIbHAs TEIUIoTa MapooOpa3oBaHus, yiAelbHas TEIUIOTa CTOPaHUS
TOIUIMBA, KOA(GOUIIMEHT TT0JIE3HOTO JEHCTBUS TEMIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQKHOCTh BO3/YyXa, OJJCKTPUUECKUU 3apsi, Cuila TOKa, DJIESKTPUUECKOE
HaIps’KEHWE, COMPOTUBIIEHHE MpoBoaHKMKa, J/JC B IlenuM MOCTOSIHHOTO TOKa,
AJICKTPUYECKOE YACIbHOE COMPOTHUBICHUE BEIIECTBa, padOTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUH MTPABUIIHBHO TPAKTOBATH (PU3UUECKHI CMBICI
WCIIOJIb3YEMbBIX BEIIMYWH, MX OOO3HAYEHUS M €IWHUIBI (PU3NIECKUX BEIMYHH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIUYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TPadUKH H3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITUIHH;

XapaKTepu30BaThb CBOWCTBA TeJN, (U3NYECKUE SBICHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHUE TEIJIOBOTO OajaHCa, 3aKOH COXPAHEHMS AJIEKTPUUYECKOTrO
3apsana, 3akoH KylioHa, MpUHLOMN CYNEPIO3UINU IIEKTPUUYECKHUX IOJIEH, 3aKOH
Oma jis yuactka 1ienu, npasuia Kupxroda, 3axkon Oma a1 moJIHOM 1eMnu, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsS] HEPIrUM, MPU TOM pa3lIMYyaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U €70 MAaTEeMAaTUYECKOE BhIPAXKEHUE;

CTPOUTH TMPOCThIE (PU3NYECKUE MOJIETH PEAbHBIX OOBEKTOB, MPOIIECCOB H
SIBJICHUM, BBIACJSATh IPU HTOM CYILIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, MPUMEHATh (U3UUECKHUE MOJICTN JIJIsi OOBSICHEHUS
(dbu3MUeCKUX MPOIIECCOB U PeIIeHNs YIeOHbBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SBJICHUS, MPOLIECCHI U CBOMCTBA T€J, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M pelarhb
KaueCTBCHHBIE 33/1adyd, B TOM 4YHCJIE TPEOYIOIMMe YHUCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, IPU ATOM BHIOMpATh aJ€KBATHYIO
(bu3nIecKy0 MOEIb, BHISBIATh MPUYWHHO-CIICICTBEHHBIE CBSI3M M BBICTPAWBAThH
JOTUYECKYIO IIETIOYKY PACCYyKJIEHU C ONopoll Ha M3y4YEHHbIE CBOWCTBA
bu3nYecKuX ABJICHUH, (PU3NYECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliaTh pacu€THbIe 3a7add (C omopol Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BeIOUpas aJieKBaTHYIO (PU3UYECKYIO0 MOJIENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DopMyii, CBs3BIBAIOIMIMX (U3UYECKUE BEITUYUHBI,
3aMUChIBATh KPAaTKOE YCIOBHUE W PA3BEPHYTOE pEUICHHE 3aJayd, BbISABISThH
HEJIOCTAIOIME WM U30BITOUHBIC JaHHBIE, 0OOCHOBBIBATH BEIOOP METOA PEIICHUS
3a/1aud, WCMOJIb30BaTh CIPABOYHBIC JaHHbIC, IPUMEHITH METOAbl aHaIM3a
pa3MepHOCTEH, MCIOJIb30BaTh rpaUuecKue METOJbI PEIICHUs 3a7a4, MPOBOIUTH



MaTeMaTHUYeCKue IpeoOpa3oBaHUsl U pPacyEThl, OLEHUBATH PEATUCTHUYHOCTD
HOJYYEHHOIO 3Ha4yeHUs (U3NYECKOM BEJMYUMHBI U OMNPEACNATh Pa3MEPHOCTH
(pu3HYECcKOl BETUUMHBI, TOJIYYEHHOU MPU PELICHUU 33]1a4H;

pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPUd  [OMOUIH
(u3MUEeCKUX METOJO0B, M IMpeajiaraTb OPUEHTUPOBOYHBIA CMOCOO pelIeHHs, B
ONMCAHMM  HCCJIENOBAaHUSA  PACIIO3HABAaTh  MIPOBEPSAEMOE  MPEAIOJIOKEHHE
(rumoresy), UHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJIbTarT;

MPOBOAUTH OIBITHI 110 HAOIIOJIEHUIO (PU3UYECKUX SBJICHUM UK (HU3HUECKUX
CBOMCTB TeN (KaNWUIAPHBIE SBJEHUS, 3aBUCUMOCTb JAaBJIEHHS BO3JyXa OT €ro
o0bEéMa W TeMIeparypbl, CKOPOCTM IMpolecca OCThIBAHMS (HArpeBaHus) MpuU
M3IIy4YEHUU OT I1BETa H3Iydaromieid (MOrjolarileil) MOBEPXHOCTU, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIEpPATypbl KUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTpU3aLUs T€J U B3aUMOJAECUCTBHE IEKTPUUECKHUX 3aps/iOB, B3aUMOJEHCTBHUE
MTOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEMCTBUSI MarHUTHOTO TOJISl HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA 3JICKTPOJABHUTATENS MOCTOSHHOTO TOKa): (POPMYIUPOBATH MPOBEPSIEMOE
MpeanonokeHue (rumore3y) O  BO3MOXKHBIX — pe3ysibTarax  HaONIOACHUH,
CaMOCTOATENIbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOIO Habopa 000pyqoBaHUS,
OIMCBHIBATH XO/JI ONbITA U (POPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTH TMpsIMbIE M KOCBEHHbIE HW3MEpPEHHs] (PU3MUYECKUX BEIUYUH
(TemmepaTypa, OTHOCHUTENIbHAs BIAXKHOCTh BO3/yXa, CHJIa TOKA, HaIpsHKEHHE,
yaenbHasi TEIUIOEMKOCTh BEIIECTBA, COINPOTUBIEHUE MPOBOAHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOr0 TOKA) C HMCIOJIb30BAHUEM aHAJOrOBBIX U LU(POBBIX
npuOOpoB, 0OOCHOBBIBaTH BBIOOP METOAA HM3MEPEHHMs, (PUKCUPOBATh MOKa3aHUs
npuOOpOB, HAXOIUThH 3HAUCHUE U3MEPSEMOUN BEIMYUHBI C TIOMOUIBIO YCPEAHEHHUS
pE3yJIBTAaTOB CEPUM U3MEPEHUI U OLIEHUBATh OIPEIIHOCTh U3MEPEHUN;

MPOBOJIUTH IKCIEPUMEHTATIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN (PU3HUECKHX
BEJIMYUH (3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WM
OXJIAXKICHMSI, UCCIIEIOBAHUE SIBJICHUS TEIUI0OOOMEHA IPY CMEIIMBAHUU XOJIOIHOM U
ropsiyeii BOJABI, 3aBUCUMOCTb CONPOTHBJIEHUS NPOBOAHUKA OT €ro JJIMHBI,
IUIOIIAM TONEPEYHOr0 CEYEHUs M YICJIBHOTO CONPOTHBJIEHUS BELIECTBA
MIPOBOJAHUKA, CUJIbI TOKA, MPOTEKAIOLIEro Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha
MIPOBOAHUKE, MCCIIEJOBAHUE IOCIEIOBATEILHOIO M MapajUIeNbHOTO COEIUHEHHM
IPOBOJHUKOB): COBMECTHO C yuduTeneM (opMyaupoBaTh 3ajadyy M THIOTE3Y
UCCIIEIOBAHUSA, CaMOCTOATENIbHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENHHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIOJb30BaHUEM HWHCTPYKIIUH,
IPEJICTABIIATh MOJTYyYEHHbIE 3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BUAE TaOIUL U
rpauKoB, OLEHMBATh MOTPEIIHOCTH, JeNaTh BBIBOJALI IO pe3yjibTaTam
UCCIIEIOBAHUS;



coOmoiaTe mnpaBuia O€30MacHOro TpyAa Ipu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHHUEM;

XapaKTEepU30BaTh MPUHIIMIBI JEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOWCTB M TEXHOJOTMYECKHX IPOIECCOB C OMOPOM Ha MX omucaHus (B TOM
YHUCJe: CUCTEMa OTOIUIEHUS JOMOB, TMUTPOMETp, MapoBasi TypOWHA, amMIepMerp,
BOJITMETP, CUETUMK AJIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHbBIE MPUOOPHI,
HarpeBaTelibHble  JJIEKTPONpHOOPbl  (IpUMEphl), MNPEJOXPAHUTETM U UX
npyUMEHEHHe B ObITY W TEXHUKE, TPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
3JEKTPOMAarHUTOB, AJIEKTPOJABUTATENb MMOCTOSHHOIO TOKA), UCHOJb3Yys 3HAaHUS O
CBOMCTBaX (DU3MYECKUX SABICHUN, HEOOXOAUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBIC
OpubOpel MO CXe€MaM M CXEMaTU4YHBIM PUCYHKaM (KMJIKOCTHBIM TEpMOMETP,
TEPMOC,  INICUXPOMETP, TUTPOMETP, JABUTaTellb BHYTPEHHETO  CrOpaHMs,
AJIEKTPOCKOI,  PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUECKUX Lened ¢
MOCJIEIOBATEIbHBIM U MApaJUICIbHBIM  COCJMHEHUEM 3JIEMEHTOB, pa3auyast
yCJIOBHbIE 0O003HAYEHHUSI AJIIEMEHTOB 3JIEKTPUUYECKUX LIETEH, HUCIOIb30BaTh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYECHHBIX TEXHHUYECKHX YCTPOWCTB, U3MEPUTEIBHBIX
MpUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PELICHUU Y4eOHO-TPAKTUYECKHUX
3aJay;

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMALIUIO O TIPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHU AJsi 00eCredeHUs
0€30MacHOCTH TIpH OOpaIlleHnH ¢ TPUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsS! 370pOBbS W COOJIOJACHUS HOPM DKOJIOTMYECKOro TOBEICHHS B
OKPYKarollen Cpeae;

OCYILECTBIISITh OUCK MH(pOpMaluu pU3ndeckoro coaepkanus B HTepHere,
CaMOCTOATENHHO (OPMYIHpYs TOHCKOBBIA 3allpoc, Ha OCHOBE HMEIOLIUXCSA
3HaHUW W CpaBHEHHs [OMOJIHUTEIbHBIX HMCTOUYHUKOB BBIIEIATH HHGOpPMAIHIO,
KOTOpast ABJIAETCS MPOTUBOPEUNBON UM MOXKET OBITh HEJJOCTOBEPHOI;

UCIIOJIb30BaTh NPU BBITOJIHEHUH YYEOHBIX 3aJaHUM HAy4YHO-TOMYJISIPHYIO
AUTEpaTypy (PU3NUYECKOrO COAEpPKaHUs, CIPABOUYHBIE MATEPHUAJIBI, PECYPCHI CETH
WuTepHer, Bnanerp nNpu€MaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3OBaHUs
MH(pOpPMAIIMHU U3 OJJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE W KpAaTKHWE YCTHBIE COOOILEHUS,
00001as nH(HOPMALIMIO U3 HECKOJIBKUX MCTOUHUKOB (PU3UYECKOr0 CONepKaHus, B
TOM  4YHuclie MyOJMYHO  TPEACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIEIOBATENbCKOM AESITEIIbHOCTH, IIPU 3TOM I'PaMOTHO KCIIOJIb30BaTh N3yYEHHBIM
NOHATUHHBIA  anmapar  Kypca  (U3MKM,  CONPOBOXKIATh  BBICTYIJICHHE
IIPE3CHTALUEH;



NP BBIMIOJIHEHWN YYEOHBIX MPOEKTOB U HMCCICIOBAHUN (PH3UYECKUX TPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUUM C IIOCTABJICHHBIMU
3aJa4aMu, CJICIUTHh 3a BBIMTOJIHGHUEM IUTaHA JEWCTBHA M KOPPEKTHUPOBATH €TO,
aJICKBaTHO OILICHMBaTh COOCTBEHHBIM BKJIaJ B JACSATEILHOCTh  T'PYIIIIHI,
BBICTpAaBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSBISSI TOTOBHOCTH
pazpeniatb KOH(JIUKTHI.

K koHuy oOyuyeHusi ¢ 9 knacce npelMETHbIE pe3yJjbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCThH y O0yUaIOIIUXCS YMEHUM:

MCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKECHUS, HEBECOMOCTb M IEPErpy3KH, LIEHTP TAKECTHU, MEXAHWUYECKHE BOJIHBI,
3BYK, MH(QpPa3ByK M yIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3y4yEHHUe, IIKaJla 3JIEKTPOMATHUTHBIX BOJIH, UCTOYHUKHU CBETa, OJIM30PYKOCTh U
JAIBbHO30PKOCTh, CHEKTPbI MCITYCKaHUs M MOIJIOIICHHs, alb(a-, OeTa- U ramma-
U3ITyYEHUs, U30TOMbBI, AJIEpHAst U TEPMOsJIEpHAsi SHEPreTuKa) U CHUMBOJIMYECKUM
A3BIK (PU3UKHU MIPU PEIICHUHN YIeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3inyaTh  fABJICHUS  (paBHOMEPHOE U  HEPAaBHOMEPHOE
IPAMOJIMHENHOE JBHKECHHUE, PABHOYCKOPEHHOE IMPAMOJIMHENHOE JBHUKECHMUE,
cBOOOAHOE MaJeHHE TeJ, ABWKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBUE TEJ,
pPaBHOBECUE MAaTEpUAIIBHOW TOYKHM, PEAKTUBHOE JBHJKEHHE, HEBECOMOCTb,
KosnebaTeabHOEe  JIBM)KEHHE (FapMOHHUYECKHE, 3aTyXalolllue, BbIHYKIEHHBIE
KoJieOaHMsI), PE30HAHC, BOJHOBOE JBMKEHUE (paclpoCTpaHEHUE U OTPaKEHHUE
3BYKa, MHTepPEpeHLrs U Tudpakiusi BOJIH), MPSIMOIUHEHHOE pacipOoCTpaHEHue,
OTPaXXEHHE W TIPEJIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAXKEHUE CBETAa,
pa3noKeHue Oenoro cBeTa B CIEKTP U CIIOKEHUE CIEKTPaJbHBIX IIBETOB,
€CTECTBEHHAsl  paJWOAaKTUBHOCTb, BO3HMKHOBEHHME  JIMHEWMYATOrO0  CHEKTpa
M3JIy4E€HHsI) 1O OINUCAHUIO MX XApPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh  MPOSIBJICHUE  M3YYEHHBIX  (PU3MUYECKUX  SBICHUM B
OKpy’KaroleM Mupe (B TOM 4ucie (Gu3nuecKue sIBJICHUS B MPUPOJAEC: MPUIHUBHI U
OTJIMBBI, JBUXEHUE TIaHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE JBUKEHHUE JKHUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMM, 3EMIICTPSICEHHE, CEUCMUYECKUE
BOJIHBI, LIYHAMH, 3XO0, LIBETA TE€JI, ONTUYECKUE ABJICHUS B PUPOJE, OMOIOIMUECKOE
JecTBUE BUAMMOIO, YIbTPA(QHOJIETOBOIO U PEHTTEHOBCKOIO MH3JIy4YEHUH,
€CTECTBEHHBIM PaJMOAaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJHMOAKTHBHOE
U3JIy4eHUE IPUPOJHBIX MHUHEpAJIOB JEHUCTBUE PANUOAKTUBHBIX W3JIYYCHUU Ha
OpraHu3M 4YeJoBeKa), MPU ITOM IEPEBOAMTHh MPAKTHUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUECKUX SIBICHU;

OIKCHIBATh W3YYECHHBIE CBOMCTBA TeJl U (PU3NUYECKUE SIBICHUS, UCHOJIb3YS
¢usznueckre BeNWYMHBI (CpelHsii M MIHOBEHHas CKOpPOCTb Tela Mpu



HEPaBHOMEPHOM JIBMKEHHH, YCKOPEHHUE, MEPEMEIICHUE IMPU PaBHOYCKOPEHHOM
IPAMOJIMHENHOM  JIBWJKCHUHM, YIVIOBas  CKOPOCTb,  LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOIO
NaJIcHUs], BEC TeJa, LIEHTP TSHKECTH TBEPAOIO TEJIA, UMITYIBC TeNa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi padoTa U MOLIHOCTb, MOTEHIIMAJIbHAS YHEPTUs TENa,
HOJHATOIO HaJl HOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI SHEPTUS CKATON MTPYKUHBI,
KMHETHYECKasi DHEpPrus, IIOJIHAasg MEXaHWYeCKas >3HEprus, MEpuo] M YacToTa
Kosie0aHu, ePHOJ] MATEMATUHYECKOTO U MPYKUHHOTO MAaATHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeslb MPEIOMIICHUS
Cpelbl), TMpU  ONWCAHUU TMPaBUWIBHO  TPAKTOBaTh  (U3HMYECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U E€AMHUIBI (DU3MYECKUX BEIUYUH,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYHHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpaduKK U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKkTepu30BaTh CBOMCTBA Tes, (U3NYECKUE SABICHUS M MPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS YHEPTrUH, 3aKOH BCEMUPHOTO TATOTEHHS, IMPUHIIUI
CYNEPIIO3ULINA CHWJI, IPUHLMUII OTHOCHUTENbHOCTH ['anmwmies, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUs HMITYJbCa, TEOPEMY O KMHETHYECKOM JHEPruM, 3aKoH ['yka,
3akOH bepHyiuM, 3aKOHBI OTpaXEHHUsSl U MPEIOMIICHUS CBETa, (OpPMYJTy TOHKOM
JIMH3BI, IUIAHETAPHYIO MOJIENIb aTOMA, HYKJIOHHYIO MOJIEJb aTOMHOIO S/1pa, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MAacCOBOIO YMCEN IPU SAECPHBIX PEAKLUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH (PU3HUECKHE MOJETH peajbHbIX O0OBEKTOB, MPOLECCOB U SIBICHUH,
BBIJICISITh TPU 3TOM CYILECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBIICHUM, NPUMEHATh (QU3NYECKUE MOJEIH Uil OOBSICHEHHUS
(u3nYecKuX MPOLECCOB U PEIICHUs yUECOHbIX 33/1a4;

OOBSICHATD (PU3UYECKHE SBJICHHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CUTyaluld IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pearb
KAueCTBEHHbIE 3aJaud, B TOM 4YHCIE TPeOYyIOIIHe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3NYECKUX BEIUYUH, IPU ATOM BHIOMpATh aJ€KBATHYIO
(GU3NYECKYI0 MOJIETb, BBISBISTH MPUUUHHO-CIEACTBEHHBIC CBS3U M BBICTPAUBATh
JIOTUYECKYIO IEMOYKY PpacCyXIECHUW U3 2—-3 maroB € ONOpPOMl Ha H3y4YCHHbIC
CBOMCTBA (PM3HUECKUX SABICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/JIENH;

YBEPEHHO pelaTh Pacu€THBIE 3aa4d MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpast aJeKBATHYIO (PU3MUECKYI0 MOJENb, C HCIOIb30BAHUEM 3aKOHOB U
(dopMy, CBA3BIBAIOIIMNX (PU3NUECKUE BEIMUMHBI, 3alIUChIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEUIeHHE 3a7ayud, BBIABIATh HEJOCTAIOUINE WM H30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOP METOJA PpELIEHUs 337adyH, HCIOJIb30BATh
CIIPaBOYHBIE JAHHBIE, IPUMEHATh METOJIBl AaHAJIN3a PA3MEPHOCTEN, UCIIOIb30BATh
rpa¢puyeckue  METOAbl  pEelIeHHMs  3a7ady, MPOBOAUTH  MaTeMaTHYECKHe



peoOpa3oBaHusl U PaCUEThI, OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAUYCHUS
(¢u3nyeckoil BEIMYMHBI U OINPENEATh Pa3MEPHOCTh (PU3NYECKOW BEIMYUHBI,
MOJTyYE€HHOU TIPH PEIICHUH 3a7a4u;

pacro3HaBaTh MpOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU  I[TOMOIIU
(¢U3NYECKUX METOAOB, W TMpejiaraTh OPHEHTHPOBOYHBINH CHOCOO pelieHus, B
ONKMCAaHUU  HCCIEJOBAHMSA  pPacHo3HaBaTh  IPOBEPSEMOE  MPEAMNOIO0KEHHE
(runore3y), OLEHUBATh MPABWIBHOCTh TOpsAKAa MPOBEACHUS HCCIICIOBAHMUS,
UHTEPIPETUPOBATH MOTYYECHHBINA Pe3yIbTarT,

MPOBOAUTH OIBITHI 1O HAOIIOIEHUIO (PU3UUECKUX SBICHUM WU (HU3HMUECKUX
CBOWCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHUs DHEPTHH,
3aKOHA COXPAHEHHUS HMITYJIbCa, JeMCTBUE 3aKOHA bepHymIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTh TMepuoAa KOJ€OaHHM MPYKHMHHOTO
MasTHUKa OT Macchl TIpy3a U JKECTKOCTH TMPYKUHBl M HE3aBUCUMOCTb OT
aMIUTATYIbl MaJIbIX KOJ€OaHWM, NPSAMOIMHEHHOE paclpOCTPAHEHUE CBETa,
pasziokeHue OeNoro CBeTa B CHEKTP, U3YUeHHUE CBOMCTB M300PaKEHUS B TIOCKOM
3epKajie ¥ CBOMCTB M300paXCHHs MpeaMeTa B cOOMparolel JInH3e, HaOIIoAeHE
CIUIOIIHBIX M JMHEWYATHIX CHEKTPOB U3IydeHUs): GOpMyIHpOBaTh MPOBEPIEMOE
OpeanojokKeHue (TUmoTre3y) O BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJEHUM,
CaMOCTOSITEJILHO COOMpPAaTh YCTAHOBKY W3 M30BITOUHOrO Habopa o0OpymoBaHMS,
OIKCHIBATh X0 OMbITa U (POPMYIHPOBATH BHIBOABI;

IPOBOJUTH TPU HEOOXOAUMOCTH CEPHIO MPSMBIX HM3MEPEHUH, OMpeaess
cpeHee 3HAUEHHE M3MEpPAEMOMl BEIMYMHBI UM ONpEAENsis MOrPEHIHOCTb
pE3yJIbTaTOB TPSAMBIX H3MEpPEHUN, OOOCHOBBIBATH BHIOOp CIIOCO0A H3MEPEHUS
(M3MepUTENHLHOTO NMpUoopa);

IPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BEJIUYUH (CPEIHSSI CKOPOCTh
U YCKOPEHHUE TeNa MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJIHOIO
najeHus, SKECTKOCTb  MPYXKUHBL, KOAI(QOUUHMEHT TpPEHUs  CKOJbXKEHUS,
MeXaHh4yeckas paboTa W  MOIIHOCTh, 4YacToTa U TepHoj  KojeOaHui
MaTEMaTUYeCKOro U  NPYKUHHOTO  MAasSTHUKOB, (OKYCHOE  pacCTOSHHE
cobuparomieii JMH3BI W €€ ONTHYecKas Cuja, paJuoaKTUBHBIN ¢oOH) C
UCIOJIb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX NPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEeHHs, IUJJAHUPOBATh M3MEPEHUS, CaMOCTOATEIbHO COOUpaTh
OKCIIEPUMEHTAJIbHYI0O  YCTAaHOBKY,  BBIYUCIIATh  3HAYEHUE  BEIWYUHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl, OLIEHUBAsI MOTPEIIHOCTh PE3YJILTATOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOJIUThH IKCIEPUMEHTAIbHBIE HCCIEI0BAaHUS 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYUH (3aBUCUMOCTh MYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM JIBHKEHUH 0Oe3
Ha4aabHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJNBXEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJI€HUS, MepHoja KOJeOaHW MaTeMaTHYeCKOro MasiTHHUKa OT



JUIMHBl HUTH, OIpEACNICHUE YCKOPEHHs CBOOOJHOrO TMaJeHUs, HCCIEIOBAHHE
M3MEHEHUS! BEJIMYMHBI M HAIPaBJICHUS MHIYKIIMOHHOIO TOKA, 3aBUCUMOCTh YIJia
OTpaXEHHUsI CBETAa OT yrja MaJeHus, yria NpeJOMJICHHs OT YIja MNaJeHUs
CBETOBOI'0 JIy4a, HCCIECIOBAHUE TPEKOB: HM3MEPEHUE DSHEPIUM YacCTHUIBl I10
TOpPMO3HOMY MyTH (TI0 poTorpadusimM)): COBMECTHO ¢ yuuTesem (OopMyIUpOBaTh
3a/1a4y M TUIOTE3Y MCCIIEIOBAHUS, CAMOCTOSTENIBHO INIAHUPOBATh MCCIIEI0BAaHUE,
CaMOCTOATENIbHO COOMpATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTABIATH
MOJIYYCHHbIE 3aBUCHUMOCTU (DU3MYECKUX BEIUYMH B BHUAEC TAOJUIl U TpaduUKOB,
OLICHMBATh MIOTPEIIHOCTH, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOro1aTh MpaBuia 0e30MacHOTO Tpylda Mpu padoTe ¢ J1abopaTOpHBIM
000py/IOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOM Ha WX omucaHus (B TOM
YUCle: CHUJAOMETP, NAaTYMKHA TIOJOKEHUS, PACCTOSHUS M YCKOPEHHs, pakera,
9XO0JOT, OYKH, MEpPUCKOM, ¢oToamnmapaT, MUKPOCKON, TEJIECKOM, ONTHUYECKHE
CBETOBO/JIbI, CIIEKTPOCKOII, JAO3UMETpP, Kamepa BuibcoHa), UCHONIB3Yys 3HAHUS O
CBOMCTBaxX (PM3MYECKUX SIBJIEHUN U HEOOXOAUMBIE (DU3MUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIIbHBIX NPHUOOPOB M TEXHOJOIMYECKUX IMPOLIECCOB IIPH
pelieHuu Y4eOHO-NPaKTUUYECKUX 3a7ady, ONTHYECKHE CXEMbI ISl MOCTPOEHUs
M300pakeHUH B IJIOCKOM 3€pKalie U COOMparolie JuH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMALUIO O MPUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHM AJIsi 0OeCredeHHs
0€30MacHOCTU TMpHU OOpalEHUH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUSl 370pPOBbsI U COOJIIOJIGHUST HOPM HKOJIOTUYECKOTO TIOBEJICHUS B
OKPYXKAIOIIIEN CPEJIE;

OCYILECTBIISITh MOUCK MH(pOpMaLuu Gpu3ndeckoro coaepxkanus B utepuere,
CaMOCTOATENFHO (OPMYIUPYS MOUCKOBBIM 3aMpoOC, HAXOAUTh MYTH OIpPEIeICHHUS
JIOCTOBEPHOCTH TMOJY4E€HHOW HHGOpMallUM HAa OCHOBE HMMEIONIMXCA 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro COAEp)KaHHs, CIPAaBOYHBIE MaTepUallbl, pECYpChl CETH
WuTepHer, Bnanerp nNpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MNpeoOpa3OBaHUs
UHGOpMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W YCTHBIE COOOILEHHUS Ha OCHOBE
uH(OpPMAIKM U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
IPEJICTABIIATh PE3YNbTAaThl IPOEKTHON MM MCCIIEOBATEIbCKON AESITEIbHOCTH MTPH
3TOM TIPAaMOTHO MCIIOJB30BaTh W3YyYECHHBINM IIOHATUWHBIN ammapar U3y4aeMoro



pasnena GU3MKA M CONMPOBOXKJATh BBICTYIJICHHME TMIpe3eHTAaluedl ¢ ydéToM
0COOCHHOCTEW ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudyecTBO 9acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoubnsbie | IlpakTHueckue
MPOrpamMMmel Bcero oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. TenjioBble sIBJIeHUS
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 6
1.2 TenoBbIe TTPOLIECCHI 33 1 6.5
Uroro no pazneny 39
Pa3znen 2. DjekTpuyueckne 4 MAarHUTHBIE SIBJICHUSI
21 DnexkTpruuecKue 3apsapl. 3apsHKeHHBIE Tela 9 1
' Y UX B3aUMOJIEHCTBUS
2.2 IToCTOAHHBIN NEKTPUUECKUI TOK 31 1 10
2.3 MarauTHbIE IBIIEHUS 11
24 DJIEKTpOMarHuTHasI HHAYKIUS 7 1 1
Htoro no pazgeny 58
Pasnea 3. [loBTOpuUTEIHHO-00001AI0 1M MOAYJIb
3.1 [ToBTOpHTENHHO-0000AIOIINN MOYITH 5
3.2 3
3.3
Hroro mo pazneny 10

Hassanue moayus




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

107

22.5




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. Mexanuveckue siBJIeHUs
1.1 B3aumoneiicTBue Tei 18
1.2 3aKOHBI COXpaHEHUS 15 1 2
MexaHnndecKkoe IBIKEHUE U CITOCOOBI €To
1.3 30 1 4
OMHCAHUS
Hroro no pazneny 63
Pa3znen 2. Mexanuvyeckue Koj1e0aHUS U BOJIHbI
2.1 MexaHndeckue KojeOaHus 8 3.5
2.2 MexaHnudeckue BOJIHbI. 3BYK 10 3
Hroro no pasaeny 18

Pa3znen 3. 3.]'IeKTp0MaI‘HI/ITHOC moJi€ U JJIEKTPOMATHUTHBIC BOJIHbI

3.1

DNEeKTpOMarHuTHOE M0JI€ U
3JIEKTPOMAarHUTHBIE BOJIHBI

6

Uroro no pazneny

Paznena 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa
4.2 JIuH3BI ¥ onTHYECKHE PUOOPHI
4.3 Pasnoxenue Genoro cBera B CIIEKTP




Uroro no pazneny 16
Pa3gea 5. KBanTOBBIE SIBJICHUS
5.1 HcenyckaHue U NOTIIOIIEHUE CBETa ATOMOM 1
5.2 CrtpoeHue aTOMHOT O si7pa
5.3 SnepHble peakiuu
Hroro no pasaeny 16
Pa3nea 6. IloBTopuTe1bH0-000011AK0IIUH MOAYJIb
6.1 MexaHn4eckue SBICHUS (TTOBTOPUTEIBHO- 6 3
' 0000 ArOIMH MOJTYJIb)
6.2 TensnoBsle sBICHUS (IOBTOPUTENBHO- 3
' 0000 1IaroIMHi MOLYJIb)
6.3 DJIEeKTPOMArHUTHBIC SIBIICHHS 3 1
' (TTOBTOPHUTENILHO0-000011aI0IIN I MOJTYJIb)
6.4 CaetoBble siBJIEHUS (TOBTOPUTEIBHO- 1 1
' 000010 IIHH MOJTYJIb)
6.5 [ToBTOpUTENHHO-00001AOIINI MOTYITH 4
Hroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 26.5




HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBo 4acoB Jdara JIeKTPOHHBbIE
Ne usyyeHus1 | umdposbie
i Tema ypoka Beero KonrTpoasbnbie | IlpakTuyeckue (yuro 06pazoBaTebHbIE
padoThl padoThI — pecypesI
OCHOBHBIE 10JIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYE€CKOW TEOPUU U UX OIBITHBIE 1 1
MTOATBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJICKYJI 1 1
3 Mopenu TBEpaOro, KUIKOro U 1 1
ra3000pa3HOro COCTOSIHUM BelllecTBa
VYpok-koHpepenius "Kpucrammyeckue u
4 amopodusie Tena. I'paden. [Tonydaenue 1 2
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHUE ¥ KaUJUIIPHOCTD. 1 5
[ToBepXHOCTHOE HATSHKEHUE
TennoBoe pacmmpeHue u cxaTue 2
Tennosoe asuxkenue. Temneparypa 3
8 TemnepaTypHbI€ IIKAJIbI 1 3
9 BHyTpeHHss sHEprUs U criocoObI e 1 3
W3MEHEHUS
10 Buns! renionepenaun 1 4
VYpok-koHpepenius "Mcnonp3oBanue
11 TETJIOBBIX CBOMCTB BEILIECTB 1 MATEPHUAJIOB B 1 4

HeNsx dHeprocoepexenus"




12

KomndecTBo TEIIOTHI. y[[eJ'IBHafI
TCIIIIOCMKOCTD

13

VYpok-uccnenosanue "[IpoBepka runoresbt
JMHEWHOM 3aBUCUMOCTH JIJIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPHUUECKOI TpyOKe OT
TemnepaTypsl”

14

VYpaBHeHue TerioBoro OanaHca.
TennooOMeH U TEIJIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlaGopaTopHas pabora "HMccnenoBanue
SIBJICHUS TETJIOOOMEHA MPH CMEITMBAHUH
XOJIOAHOM U ropsuet Bojibl"

16

Pemenue 3ana4q mo teme "TemnooOMeH u
TEIJIOBOE paBHOBeCHUE"

17

JlabopartopHas pabota "Omnpenenenue
KOJIMYECTBA TETJIOThI, MOJIYYEHHOTO BOIOM
TIPU TEMII000MEHE C HAarPeThIM
METAJITMYECKUM [UIUHIPOM "

18

[InaBiieHne u OTBEpAEBAHUE
KPUCTAJUIMYECKU X BEIIECTB. Y €IbHas
TEIJIOTA NJIABJICHUS

19

Pemtenue 3agau mo teMe "[linasienue u
OTBEP/ICBAHNE KPUCTANINIECKUX T

20

JlabopaTopnas pabora "Onpenenenue
YAEIbHON TENJOTHI IUIABJICHUS Jbaa"

21

VYpok-uccrnenoBanue "CpaBHEHHE POLIECCOB
MJIaBJICHUS] KPUCTAINIMYECKUX TeN U
pa3MsTUeHUs IpU HarpeBaHUU aMOPQPHBIX




n

TCI

[TapooOpazoBaHue ¥ KOHICHCAIHSI.

22 8
Hcnapenune
Kunenwue. Y nenpHas remnora

93 napooOpa3oBaHmsl. 3aBUCUMOCTh g
TEMIIEPATYPhI KUIIEHHSI OT aTMOCHEPHOTO
JIaBJICHUS

24 Pemenue 3anau o reme "[lapoodpazoBanue g
U KuneHue"
VYpok-uccnenoBanue "OObacHEHNE

25 3aBUCUMOCTH TEMIIEPATYPbI KUIICHUS OT 1 9
nasiienus"

26 HacepiieHHbI 1 HEeHACHIIIIEHHBIN ap. 9
Brnaxuocts Bo3gyxa
BraxHOCTB BO3ayXa U €€ U3MEpEHHeE.

27 JlabopaTopnas pabora "Onpenenenue 0.5 9
OTHOCHUTEIBHOMN BJIAYKHOCTH BO3AyXa"

28 Pemenne 3aga4 mo teme "BraxxHocTs" 10
Pemenue 3amay u aHaMM3 CUTYaIHH,

29 CBSI3aHHBIX C SIBJCHUSAMM UCHAPEHUS U 10
KOHJICHCalluu

30 DHeprus TOIIMBA. Y 1elibHas TEIIoTa 10
cropaHus

31 [TpuHLMIIBI paOOTHI TEMJIOBBIX ABUTATEIECH 11

39 [TapoBas TypOuHa. /[BUratear BHyTPEHHET O 11
cropaHus

33 KIIJI TerioBoro aBuratess 11

34 Pemenne 3amau o Teme "KIIJI TenmoBoro 12




nsurarensa"

Ypok-koHpepennus "Temnnosie ABUTATENN

35 Y 3alllUTa OKpY’Karolen cpeant"” 12

36 TenoBble TOTEPU B TEIJIOCETAX 12

37 3aK0H COXpaHEHHS M IPEBPAICHUS SHEPTUH 13
B MEXaHWYECKUX U TEIUIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJILHOHN paboTe Mo Teme

38 "TemoBble siBlieHUs. VI3meHeHue 13
arperaTHbIX COCTOSIHUU BemlecTBa"
KonTpomnbHas padora o teme "TernaoBbie

39 aBreHus. I3MeHeHne arperaTHbIX 13
COCTOSHUH BemiecTna"

40 Dnekrpusanus Ten. J[Ba poaa 3apsaoB 14
Vpok-uccnenosanue "Mccnenopanue

41 CIOCOOOB Pa3JIMYHBIX BEIICCTB 14
Ha3JIeKTPU30BBIBATHCA"

42 B3aumoneiicTBue 3apsHKeHHBIX TeN. 3aKOH 14
Kynona
Dnekrpuyeckoe noie. HanpsokEHHOCTD

43 anieKTprueckoro nos. Ilpunnun 15
CYIEPHO3ULIUU DIEKTPUUECKUX MO

44 Hocurenu snexTpudeckux 3apsaoB. 15
DneMeHTapHbIi 3apsia. CTpoeHue aToma

45 3aKOH COXpaHEHHS JIEKTPUYECKOr 0 3apsiia 15

46 [IpoBOHUKH, TUITIEKTPUKU U 16
MOJIYITPOBOTHUKH

47 Ypok-koHpepeHIus "DaeKTpr3anus B 16

IOBCEIHEBHON XMU3HA"




Pemenue 3ama4 no teMe "3aK0H COXpPaHEHUS

48 | 1 16
AIIEKTPUYECKOT0 3apsiaa

49 DnekTprudeckuil Tok. Mctounuku 1 17
ANEKTPUYECKOT O TOKA
Vpok-uccnenosanue "Mccnenopanue

50 JIEUCTBUS DJIEKTPUYECKOTrO OJIS Ha 1 17
MIPOBOJTHUKH U TUIIEKTPUKU"

51 DIEKTPUIECKUI TOK B MeTaJljIax 1 17

52 DNEKTPUUYECKUH TOK B KUAKOCTAX U razax 1 18

53 DneKTpuvecKas 1enb 1 18

54 Cuna Toka. AMnepmeTp 1 18

95 DnexTpuueckoe HanpsbkeHue. Bonbtmerp 1 19
JlabopaTopnas pabora "Coopka u

56 WCIIBITAHUE JIEKTPUYECKON LEeTTH 1 19
MOCTOSTHHOT' O TOKa"

57 3aBUCHMOCTh CHJIBI TOKA OT HAIPSKEHUS. 1 19
3akon Oma i1 ydacTka Ienu
JlabopaTopHas pabora "McciaenoBanue

58 3aBUCUMOCTH CHJIbI TOKA, TPOTEKAIOIIETO 1 20
gyepe3 pe3rcTop, OT HANPsLKeHUs Ha
PE3UCTOPE U COMPOTHUBIICHUS pe3ucTopa”

59 DJIEKTPUYECKOE COMPOTUBIIEHUE. Y IETbHOE 1 20
COIPOTUBIICHHUE

60 JlabopaTopnas pabora "Onpenenenue 1 20
YAEJIBHOI'0 COPOTHUBIIEHHSI IPOBOIHUKA"

61 Pemienue 3ama4 mo Teme "IIEKTPUIECKOE 1 )1
COINPOTHUBJIEHUE. Y 1€IbHOE CONPOTUBIIEHUE"

62 Pemenune 3amau no teme "3akoH Oma" 1 21




63

[TocnenoBarenbHOE U MapauIeIbHOE
COEJIMHEHUS TIPOBOIHUKOB

21

64

JlaboparopHas pabota "[IpoBepka npaBuia
CJIOKEHUS HAIIPSDHKEHUHN IIPU
MOCJIEIOBATEIbHOM COEAMHEHUH BYX
pe3ucTopoB”

22

65

Pemenune 3amad mo Teme
"IlocnenoBarensHOE U MapaieibHOE
COEIMHEHMS IPOBOHUKOB"

22

66

JlabopartopHas pabota "I[IpoBepka npaBuia
JUTSL CUJIBI TOKA MPH MapajielbHOM
COEIMHEHUH PE3UCTOPOB"

22

67

Pemenue 3agau Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUSI POBOTHUKOB

23

68

O/1C v BHyTpeHHEE CONPOTUBJICHUE
ACTOYHHKA TOKA. 3aKoH OMa JJIs TOJHOHU
menu

23

69

Pemenue 3anau o teme "I/[C, BHyTpeHHEE
COINPOTHBJIEHUE UCTOYHUKA TOKA. 3akoH Oma
JUTSI TIOJTHOM 1ieru”

23

70

JlabopaTopnas padora "Onpenenenue I1C
Y BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHUKA
ToKa"

24

71

[TpaBuna Kupxroda

24

72

JlaGopaTopHas pabora "IIpoBepka nmpaBmI
Kupxroga"

24

73

Ypok-uccnenoanue "M3ydyeHne BOIbT-
AMIICPHBIX XaPAKTCPUCTUK HeJIMHEWHBIX

25




3J1€MEHTOB"

74

PaboTa snexTpudeckoro Toka. MouHoCTh
AIEKTPUYECKOr O TOKa

25

75

JlabopartopHas pabota "Omnpenenenue
paboTHI B MOIITHOCTH JIEKTPHYECKOT0 TOKa"

25

76

3axoH Jlxoynsa-Jlenna. [Torpebutenn
JIEKTpUYECKOro Toka. KopoTkoe 3aMbIkaHne

26

77

VYpok-kondepenius "OObsiCHEHHE U
MPUHLNI JEUCTBUS TOMAIIHUX
3JIEKTPOHArpeBaTeIbHBIX MPUOOPOB"

26

78

[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme
"DnekTpudecKkue 3apsibl. 3apsHKEHHbIE Tela
" ux B3auMouenctBus. I1ocToOSHHBIN
ANEKTPUYECKUH TOK"

26

79

KonrtponpsHas paboTta 1o teme
"DnekTpudecKue 3apsabl. 3apsHKEHHbIE Tena
" uXx B3auMozaeicTBuia. I1ocToIHHEIN
ANEKTPUYECKUN TOK"

27

80

ITocrosgHuble MAarHuTHl. MarHuTHOE I0JIE
3eMJId U ero 3HadeHHue I )KU3HU Ha 3eMIie

27

81

VYpok-uccinenosanue "M3yuenue
MarHUTHOIO I10JIS TIOCTOSIHHBIX MarHUTOB
IpU UX 00BEAVMHEHUH U Pa3/ieICHUH.
Buzyanuzanus moJsist nOCTOSHHBIX MAarHUTOB"

27

82

OmnpIT Dpcrena. MarHuTHoOE 1moJie
AIEKTPUYECKOT 0 TOKA

28

83

OnbiT AMnepa. MarHuTHoOE 1oje KaTyIIKH ¢
TOKOM. [IpuMeHeHMe 3JIEKTPOMarHuToB B

28




TEXHUKE

Cuna Amnepa u onpezesneHue eé

84 28
HaIpaBJICHUS

85 Pemenue 3anay no teme "Cuna Amnepa u 29
onpezeneHue e€ HarnpapieHus"
DneKTpoABUTaTENb TOCTOSHHOT O TOKA.

86 Hcnonp3oBaHue 37EKTpOABUTATENCIH B 29
TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIIOPTE

87 JlaGoparopHas paborta "M3yueHue neicraus 29
MAarHUTHOTO MOJII Ha TPOBOJHUK C TOKOM"

88 VYpok-koHpepennus "TlpakTuyeckoe 30
MIPUMEHEHUE IIEKTPOABUTaTENeH "

89 JlabopaTopnas pabora "KoHcTpynpoBaHue u 30
u3ydeHue paboThl 3JEKTPOABUTaTENs"

90 JlaboparopHas paborta "M3mepenne KI1/] 30
AJIEKTPOJBUTaTEILHON yCTAaHOBKH"

01 OmnpiTel @apages. 3aKOH AIEKTPOMAarHUTHON 31
nHaykuuu. Ipasuiio Jlenna
Ypok-uccnenosanue "Mccnenoanue

p

92 W3MEHEHUH 3HA4YEeHUs U HaIpaBJICHUS 31
WHIYKIIMOHHOTO TOKa"
Pemenue 3ana4 no teme "3akoH

93 AIIEKTPOMArHUTHOW HHAYKIUH. [IpaBuio 31
Jlenma"

94 DnexTporenepaTop. CriocoObl MOTydeHUS -
AIIEKTPOIHEPTUU

95 VYpok-koHbepeHIus "IINeKTPOCTaHIIUN Ha -

BO300HOBIIIEMBIX HCTOYHUKA OHECPTHUH.




[Ipo6aemsl skonoruu. TormBHBIE
AJIEMEHTBI U AJICKTPOMOOHIIH"

[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme

96 " " 1 32
DNEeKTPOMArHUTHBIC SBJICHUS

97 KonTtponsHas pabora "DIeKTpOMarHuTHBIC 1 33
siBJIcHUA "
Pabota ¢ Tekctamu 110 Teme "TerioBble

98 " 1 33
SIBJICHUS
Pabora ¢ TekcTtamu 1o TeMe

99 "DneKTpUYecKre 3apsIbl. 3apsDKEHHBIC Tea 1 33
U UX B3auMojuencreue"
Pabora ¢ Trekcramu 110 Teme "IlocTOSTHHBIN

100 . " 1 34
AIEKTPUYECKUN TOK
Pabota ¢ Tekctamu 110 Teme "MarauTHbIe

101 \ 1 34
SIBJICHUSA
Pabora ¢ TekcTaMu 110 TeMe

102 " \ 1 34

DNeKTpOMarHuTHAsI MHAYKIIHUS
OBIIEE KOJIMYECTBO HACOB I10
Hl 102 225

I[TPOIT'PAMME




9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tewa ypoka Bceero Konrpoaenrie | Mpakruyeckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypesI
Mexanndeckoe ABuxeHne. MatepuanbHas
1 Touyka. CriocoObl onucanus 1 1
MEXaHUYECKOT O IBUKEHUS
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 1
MEXaHMYECKOT O JIBUKEHUS
3 BekTopHble BeTU4YMHBL, ONEpaluy ¢ 1 1
BEKTOpaMH, MPOEKIIMH BEKTOPOB
4 Panuyc-BexkTop MaTepuaabHON TOUYKH, 1 1
NIEpPEMEILEHNE HA TIIIOCKOCTH
5 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHIE 1 2
6 Pemenue 3amay no reme "PaBHOMepHOE 1 2
NpsIMOJIMHENHOE IBUKEHHE"
HepaBHOMEpPHOE NPSIMOIIMHENHOE
7 nBuxeHue. CpeHssi 1 MTHOBEHHAs 1 5
CKOPOCTb T€Jia IPU HEPaBHOMEPHOM
JBUKEHUU
Jlabopatopnas pabora "Onpenenenue
8 CpeaHel CKOPOCTU CKOJIbKEHUS OpycKa 1 1 5
WM JBUKEHUS 1IapUKa 110 HaKJIOHHOU
mI0cKoCTh"
9 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 3

JIBUKEHUE. Y CKOpEHUE




10

CKOpOCTh PaBHOYCKOPEHHOT'O
MPAMOJIMHEHHOTO IBIKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no treme "CkopocTb
PaBHOYCKOPEHHOTO MPSMOJIMHEIHOT 0
JBUKeHUA"

12

[lepemelnenue npu paBHOYCKOPEHHOM
PSMOJIMHEHHOM JIBHKECHUH

13

JlabopaTopHas padota "OmnpeneneHue
YCKOPEHUS TeJla IPU PABHOYCKOPEHHOM
JIBM)KEHHUH 10 HAKIIOHHOM TIOCKOCTH"

14

Pewenne 3anau no teme "llepemenienue
IIPY PABHOYCKOPEHHOM TPSMOIMHEHHOM
IBIKeHnN"

15

JlabopaTtopHas padora "MccnenoBanue
3aBUCUMOCTHU IYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBUXEHUU 0e3
HayaJbHOW CKOpOCTH"

16

I'padmaeckas MHTEpIpETAIUS YCKOPESHHSI,
CKOPOCTH, IPOUIEHHOT' O ITyTH U
IepeMELICHUs I IPSMOJIMHENHOTO
ABHUXKCHUA

17

Pemenue 3anau no reme "I'padpuueckas
UHTEPIPETALUs YCKOPEHHS, CKOPOCTH,
MPOWICHHOTO Ty TH U IePEMCILCHUS IS
MPSMOJIMHEHMHOT 0 ABUKEHHS "

18

Yckopenue cBoboaHoro najaenus. OmbIThI
Tamunes




Pewenne 3aau o teme "Y ckopenue

19 cBOOOIHOrO naaeHus"”

20 JIBmxenue Temna, OpOoIIeHHOT O MOJT YTIIOM K
TOPH30HTY

21 Pemenne 3amau mo Teme "/IBuikeHue TeIa,
OpOIIEHHOTO MOJ] YTIJIOM K TOPU30HTY"
JlabopaTopnas pabora "HccnenoBanue

22 JBIDKEHUS TeJa, OPOIIEHHOT 0 MO/ YTJIOM K
FOpU30HTY"
Pemrenue 3agad mo teme "JIBHMKEHHE O

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nageHus"

24 JIBM>KEHHUE IO OKPY>KHOCTH

25 JIuneiiHas ¥ yrioBasi CKOPOCTb, IEPUOI U
4acToTa

26 CKOpOCTb ¥ YCKOPEHHUE TP JBUKECHHUH T10
OKPY>KHOCTH

27 Pemenwne 3agau mo Teme "/[BrurkeHue mo
OKpY>KHOCTH"
VYpok-koHpepenmus "Pacno3HaBanue u

28 nprOIMHKEHHOE ONTMCAHNE PA3TNIHBIX
BHJIOB MEXaHUYECKOT' O IBH)KCHHS "
[ToaroToBka K KOHTPOJIBHOU paboTe MO

29 teMe "MeXxaHn4ecKoe ABMKEHUE U
Croco0sbI ero onucanus"
KonTponpHas pabora 1o Teme

30 "MexaHn4ecKoe IBHKEHHE U CIIOCOObI €ro

omucagug"




31 [Iepsbiit 3akoH HproTOHA. BekTop cuibl 8

39 Bropoii 3akon HetoTOHA. 3
PaBHOzeicTBYIOIIAA cuiia

33 Tperuit 3akon Hetorona. Cyneprno3unus 9
cHII

34 Cuna ynpyroctu. 3akoH ['yka 9

35 Pemenue 3agay mo teme "Cuia 9
ynpyroctu"
JlabopaTtopHas pabota "MccnenoBanue

36 3aBUCHUMOCTH CUJIbI YIIPYTOCTH, 9
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
nedopMaIiu NpyKUHbI"

37 Cuna tpenus. Koapdunuent tpenus 10

38 JlabopaTtopHas pabota "Onpenenenue 10
ko3 (umreHTa TpeHus CKOJIbXKeHUs"
JlabopaTopnas pabora "MccnenoBanue

39 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS OT 10
CUJIbI HOPMAJIBHOT'O 1aBJieHUs "

40 JIBU>KEHUE TeJ IO OKPYKHOCTH IO 10
JEHCTBUEM HECKOJBKUX CHJI

41 3akoH bepHymm u mogbEMHas cuiia Kpblia 11
Ypok-koHpepenmus "CoBpeMeHHbIE
JeTaTesbHbIC anmapaThsl, CyJa Ha

42 MOABOAHBIX KPBLIbSIX, AHTUKPBIJIO HA 11
CKOPOCTHBIX aBTOMOOWIISIX. JIBIKEeHUE
roe3/la Ha MarHUTHOM moayIike"

43 Cuna TSKECTH B 3aKOH BCEMHPHOTO 11

TATrOTCHUA




JIBMKEHUE TEJ BOKPYT IPaBUTALMOHHOTO

44 ueHTpa. [lepBast kocMudeckasi CKOpOCTb 1

45 HesecomocTs 1 eperpy3ku 12

46 PaBHOBeCHE MaTepraIbHON TOYKH. 12
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MOMEHTOB 12

48 VYpok-uccnenopanue "OnpeneneHue 12
LIEHTpa TSHKECTU Pa3InYHbIX Ten"
Nmnynbe Tena. U3MeHeHrne nMITyibca.

49 Nmmynbc cuibl. YOpyroe u Heynpyroe 13
B3aMMO/ICHCTBUE
3aKOHbI U3MEHEHUS U COXPAHEHUS

50 13
UMITyJIbca

51 PeakTuBHOE nBUXKEHKE 13
Pemenue 3anau no treme "3akoH

52 COXpaHEHMs UMITyJbca. PeakTuBHOE 13
nBIKeHue"

53 Mexanudeckasi paboTa ¥ MOITHOCTh 14

54 PaGoTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U 14
CHJIBI TPEHHUS
JlaGopaTtopHas pabora "OnpeneneHue

55 paboTHI CHIIBI TPEHHSI P PABHOMEPHOM 14
JBUKEHUHU TeJla IO TOPU3OHTAILHON
nmoBepxHocTH"

56 CBs13b 3HEpPruu U padoThI 14
JlabopaTtopHas pabota "Omnpenenenue

o7 paboThI CUJIBI YIIPYTOCTH P MOAbEME 15

rpy3a € HCITIOJIb30BAHUEM HCIIOJABUKHOI'O 1




HOIBUXHOTO OJIOKOB"

58

ITorenuuansHast sHEPrUst

15

59

Kunernueckas sueprus. Teopema o
KUHETUYECKOW YHEPTUH

15

60

3aKOH M3MEHEHHS U COXpaHCHHUA
MEXaHUYeCKOM OHCPrun

15

61

Pemntenne 3amau mo teme "3aKOHEI
W3MEHEHUS U COXPAHEHHSI MEXaHUYECKOM
sHeprun"

16

62

[ToaroToBka K KOHTPOJILHOW paboOTe 1O
teMe "B3aumoneicTeue Tei1. 3aK0HEI
coxpaHeHus"

16

63

Kontponbshas pabora o reme
"B3anmoneiicTBue Ten. 3aKOHbI
coxpaHeHus"

16

64

Koaebartenpuoe aermxenne. OCHOBHBIE
XapaKTePUCTUKH KOJICOAHUIA: IEPUO]I,
4acToTa, aMIUIUTY/a

16

65

MaremaTH4eCKUi U IPY>KUHHBIN
MasaTHUKU. JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH TTEPUOIA

KoseOaHuii rpy3a Ha HUTH OT JJIMHBI HUTH"

0.5

17

66

JlabopaTtopHas pabota "MccnenoBanue
3aBUCHMOCTH Tepuoja KouedaHuit
MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a"

17

67

lapmonmnueckue komedaHus

17

68

JIabopaTtopHas pabora "U3mepenue
YCKOpEHUS CBOOOTHOTO majieHus "

17




3aryxatouue konedanus. BeiHyKeHHbIE

69 18
konebanus. Pesonanc

70 [IpeBpaienue sHepruu npu 18
KoJIe0aTeIbHOM JIBHKEHUH
VYpok-uccnenoanue "[IpoBepka

71 HE3aBHCUMOCTH IIepHuoja KojaebaHui rpysa, 18
MIOJIBELLIEHHOI'O K JIEHTE, OT Macchl rpysa"

79 MexaHudecKkre BOJIHBI: TPOAOJIbHBIE U 18
HoTepeyHble

73 CBolicTBa MEXaHMYECKUX BOJH. [[mrHa 19
BOJIHBI U CKOPOCTh €€ pacnpOoCTpaHEHUSI
Ypok-uccinenoranue "Habmonenue

74 HHTEpPEPEHITUU U TU(PPAKIIMK BOJIH Ha 19
MOBEPXHOCTH BOJIbI"
Ypok-koHpepeHuus "MexaHuuecKkue

75 BOJIHBI B TBEpAOM Tene. CelicMruiecKue 19
BOJIHBI"

76 3Byk. Pacnpoctpanenue u oTpaxeHue 19
3ByKa

elIeHHE 33124 10 TeMe "3BYK

77 P "3ByK" 20
Ypok-uccnenopanue "IKCEpUMEHTAILHOE
OIpeNeJICHUE IPAHUI] YaCTOTHI CIBIIIUMBIX

78 20
3BYKOBBIX KOJIcOaHMt"

79 I'poMKOCTE 3ByKa M BBICOTA TOHA. 20
AKyCTUYECKHI pe30HaHC.

80 Ypok-uccinenosanue "HalOmoneHue u 20
00BSICHEHHE aKyCTHUECKOTo pe3oHanca"

81 Wndpas3Byk u ynbTpassyk. Kondepenmus 21




"Ucnonb3oBaHue yibTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

DJIEKTPOMarHuTHOE MOJIE U

82 21
JJIEKTPOMATHUTHBIC BOJIHBI

83 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH 21
Ypok-konpepenmus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH. Vcrionb3oBanue

84 AJIEKTPOMArHUTHBIX BOJIH JIJIsSI COTOBOM 21
cBsizu. Pagnosnokanus. Kocmudeckas cBsi3b

85 Pemenue 3ana4 Ha ornpesieieHHe YaCTOThI 29
Y JUTUHBI JICKTPOMATHUTHON BOJTHBI

86 DNeKTpOMarHuTHas IpUpo/a CBETa. 29
CkopocThb cBeTa

87 BosHoBBIE cBOMCTBA CBETa: 29
uHTepdepeHus u U paxius

88 JlydeBast MOJIeNTb CBETA M TE€OMETPHYIECKAs 29
onTuka. MICTOUHMKH cBeTa

89 [IpssmMonmHEHOE pacpOCTpaHEHUE CBETA. 23
3armenus Cousnua u JIyHbl

90 3akoH oTpakeHus cBeTa. [mockoe 3epkano 23

91 [Toctpoenue nzodpaxxeHui, 23
chOpMHUPOBAHHBIX 3E€PKAJIOM

92 [IpenomiieHne cBeTa. 3aKOH MPEIOMIICHUS 93
ceTa. [lonHoe oTpaxxeHue cBeTa.
Jlabopatopnas pabora "ccnenoBanue

93 3aBUCUMOCTH YTJIa PEIOMJICHHUS OT yTJia 24

maacHus CBETOBOI'O JIyda Ha rpaHUIC




«BO31yX-CTEKJIIO»"

VYpok-uccinenopanue "AHanus u

94 24
00BSICHEHHE ONTHYECKOTO MUpaXka"
Ypok-koHpepenius "Hcmoib3oBanue

95 MOJIHOT'O BHYTPEHHET O OTPAXKEHUS: 24
CBETOBOJbI, OIITHKOBOJIOKOHHAS CBS3b"

96 JluH3a, X011 JIy4el B JIUH3E 24

97 dopmyia TOHKOH JIMH3BI 25
JlabopatopHas padota "OmnpeneneHue

98 (hOKYCHOT'O PaCCTOSIHUS U ONTHYECKOM 25
CHJIBI coOMparoiel JuH3bI"

99 [Tonmyuenue u3o0paxeHui ¢ MOMOILBIO o5
cobuparolei 1 paccenBaroei JMH3
Ypoxk-koHpepenuus "TlpuHiun gelicTBus

100 ONTUYECKHX TPHOOPOB (MUKPOCKOTI, 25
Tesneckomn, ¢poroarnmapar)"”

101 I'ma3 kak onTUYeckas cucrema. 26
Ban30pyKoCTh M TaIbHO30PKOCTh
Pasnoxxenue 6enoro cBera B CIIEKTP.

102 Oneiter HetoToHa. CliokeHue 26
CIIEKTpaJbHBIX LIBETOB. Jlucmepcus cBeTa
VYpok-npaktukym "Habmonenue u

103 OOBSICHEHHE OIBITOB 10 Pa3JIOKEHUIO 26
6emnoro ceera B cuektp. [lonyuenue 6ernoro
LIBETa MPH CIOKEHUU I[BETOB"

104 Omnsitel Pezepdopaa u nnanerapHas 26
MOJIETb aTOMa

105 [Toctynater bopa. Monens atoma bopa. 27




I/ICHyCKaHHe 1 IOIJIOICHUE CBETA aTOMOM.

106 KBaHThb1. JInHEYaThIC CIIEKTPHI 27
VYpok-npaktukym "Habmonenue

107 CIUIOLIHBIX U JTMHEWUYATHIX CIIEKTPOB 27
U3ITy4eHUs U uciyckaHus"
PannoaktuBHOCTE. ANb(ha-, OeTa- U ramMmma-

108 27
U3ITy4YeHUs

109 Crpoenue aromHoro siapa. Hykinonnas 08
MO/IEJIb AaTOMHOT O si/Ipa

110 PannoaktuBHbIC IpeBpalieHus. F30Torb 28

111 [Tepuon momypacnana 28
Ypoxk-koHpepennus "JleiictBue

112 PaIMOaKTHUBHBIX U3TYyYCHH HA )KUBBIC 98
OpraHu3Mbl. 3aliTa OT PaAHOAKTUBHOTO
n3mydeHus"

113 SAnepHble peakyu. 3aKOHBI COXPaHEHUS 29
3aps10BOTO M MacCOBOTO YHCE

114 OHeprus cBsi3U aTOMHBIX sifep. CBs3b 29
MacChl U SHEPTUH

115 Pemenne 3aau o teme "SAnepuoie 29
peakiuu. DHeprus cBs3u"

116 Peakuiuu cuHTe3a U AeNeHUS SAED. 29
Hcrounuku sHepruu CoJiHia v 3BE311
Ypok-koHpepeHuus "SnepHas sHepreTuka.

117 DKOJIOruuecKre NpodsIeMsbl siIepHOH 30
SHEpPreTuKu"”

118 [TonroroBka K KOHTPOJIBHOHM paboTe 1o 30

teme "KoineO0anus u BoiHbl. CBETOBBIE U




KBAHTOBEIE IBJIeHUS"

KonTponbsHas padora o Teme "Konebanus

119 1 BOJHBI. CBETOBBIC M KBAHTOBHIC 30
sIBJICHUS"

120 Pewienue pacueTHeIX 110 TEME 30
"MexaHnudeckoe aBrkeHue"

121 Pemenne pacueTHBIX U Ka4eCTBEHHBIX 31
3aza4 o reMe "B3aumonelicteue ten"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

122 3aj1a4 1o TeMe "3aKOHbl COXPAHEHUs 31
SHEPrUH U UMITyJIbca"

123 JlabGopaTopHbIe pabOTHI IO TEME 31
"MexaHndyeckoe ABrxenue"

124 JlabopaTopHbie pabOTHI IO TEME 31
"B3aumoneiictBue Ten"
JIaGopaTtopHbie padoTsl o Teme "IIpocTeie

125 \ 32
MEXaHU3MBI

126 Pemenue pacueTHBIX U Ka4eCTBEHHBIX 32
3ama4 o teMe "TemioBbie mpouecch!”

127 Pemenne pacueTHBIX M Ka9€CTBEHHBIX 32
3aza4 o reMe "BiaaxxHocTh"
Pemenune pacueTHbIX U Ka4ECTBEHHBIX

128 3agad o teme "KIIJI TermoBbx 32
nBurarenen"”

SIICHUE PACYETHBIX U KaUeCTBCHHBIX

P

129 3a7a4 no TeMe "3aKOHBI HOCTOSHHOT'O 33
ToKa"

130 Pemenne pacueTHBIX U Ka4eCTBEHHBIX 33




3amad o teme "KII/] anekTpoycrtaHoBOK"

JIaGopaTopHbie paboTHI 1O TeMe "3aKOHBI

131 " 1 33
IIOCTOSIHHOT'O TOKa

132 'J'Ia6opaT0pHHe pa60"TLI 10 TEME 1 33

CBETOBBIE SIBJICHUSA

133 Pa6Gora ¢ Tekctamu o Te'}vle "3aKOHBI 1 34
COXpaHEHHS B MEXaHUKE

134 Pa60Tat'c Tekctamu 110 TeMe "Kosebauus u 1 34
BOJIHBI

135 Pabora C"TeKCTaMI/I o teMme "CBETOBEBIE 1 34
SIBJICHUS

136 Pabora c TGKCTal'\:[I/I o Teme "KBaHTOBas 1 1 34
saepHas pusnka

BHIEE KOJIMYECTBO YACOB I1
OBIII 0 CTBO O © 136 245

I[TPOTPAMME
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

['paueB A B Yuebnuk ¢pusuka 9 M Ilpocsemenne 2023 ¢
['paueB A B YueOnuk ¢usuka 8 M [Ipocsemenue 2023 r
METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

marepuaisl [ A 9 ®@uszuka 2020-2023 rr

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET
cait [IOK

caut POII
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