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COAEPKAHUE OBYYEHUS
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®u3rka — Hayka O mpupoje. SBieHus npuponbl (FIEMEHTBl COAEPKaHUS,
BKJIIOYAIOIIME MEXKIIPEAMETHbIE CBA3M). DU3MUECKHE SBICHUS: MEXaHHYECKHE,
TEIJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3MYECKUX BETUYMH.
N3mepenne ¢usmyeckux BeNMYMH. OTaoHbl. Pusnueckue npubopsl. llena
nenenus. [lorpemnocts u3mepenuit. IlpaBuiia 6e3omacHoro Tpyaa mnpu padore c
nabopaTopHbIM oOopynoBaHueM. MexayHaponHas cucrema eauHui. llepeBoj
BHECHCTEMHBIX €IMHUI] B eanHULBI CU.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT MPUPOLY.
EcTtecTBeHHO-HAYUYHBIM METO]| TMO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT O MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmonaemoro sBienus. Onrcanue GU3NYECKUX SIBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

MexaHnuecKue, TEIUIOBbIE, DJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC,
3BYKOBBIE SIBJIICHUS.

Oduznyeckue NpuOOpPbl U MpOIEeAypa MPSMBIX HU3MEPEHUN aHaJIOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuvie pabomot u onvimot.

Omnpenenenue 1EHbI IeIEHUS IIKaJIbl U3MEPUTEITHLHOTO MpUdopa.

N3mepenne paccTOSTHUN.

N3mepenue momaau 1 o0bEmMa. MeTo1 naneTku.

HN3mepeHne BpeMeHuU.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psSaoB.

[IpoBenenne wucciaenoOBaHUSA IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
HIapyKa, MyIeHHOT0 TOPU30HTATILHO, TeM OOJIbIe, YeM OO0JIbIlIe BHICOTA MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHMSI 0 CTPOCHMH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
Temriepatypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzaummonmeicTBre dacTHIl
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUIKOCTEM W TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.



Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00bACHSIIONUMXCS TPUTSHXKEHUEM WM OTTaIKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padbomot u onvimot.

OneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyib30BaHueM (oTorpaduii).

OnbIThI 10 HAOJIOICHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBukenue U B3anmojieiicTeue TeJl.

Mexannueckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe JaBuxkeHue. CBOOO/HOE TajeHUE Kak MpUMEP HEPaBHOMEPHOTO
nBrkeHusa Ttenl. CxopocTh. CpenHsii CKOPOCTb MPU HEPABHOMEPHOM JBHXKEHUH.
Pacuér nytu u BpeMeHH ABUKEHUS.

I'paduku 3aBucMMOCTEN BEIWMYWH, ONMHUCHIBAOIIMX JBMXeHUe. OOmme
MOHATUS OO0 OTHOCUTEIBLHOCTH JBIKEHUSA. CIOXKEHHE CKOpPOCTEH I Ted,
JBIDKYIIMXCS TTapaJljIeIbHO.

SBneHnne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK NpUYMHA
U3MEHEHUS CKOPOCTH JBWXKEHHUs Tell. Macca Kak Mepa HHEpPTHOCTU Tejla B
NOCTYNaTeNbHOM JBHKEHUHU. IlnoTHOcTh BemectBa. CBA3b IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKyJ1 B enuHuie oObéMa BemiectBa. (CMecH U CIUIaBHI.
[loBepxXHOCTHAs U TMHEWHAS TIOTHOCTb.

Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIECHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHue CKOJIBKEHUS U TPEHUE NOKOsA, BA3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS TeTa.

N3mepenne ckopocTu NPSMOJIUHENHOTO IBUKECHUS.

HaGmronenue siBieHUs: HHEPIIUH.

HaGmronenne usmeHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.

CpaBHeHuUE Macc Mo B3aUMOJICUCTBUIO TETI.

CrnoxeHue CuJil, HalpaBJICHHbIX IO OJTHON MPSMOM.

Jlabopamopnwie padbomot u onvimol.

OrnpeneneHue CKOpPOCTH PABHOMEPHOTO NBMKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIISA U TaK Jajee).

Ornpenenenue CcpeaHedl CKOPOCTH CKOJILKEHUST Opycka WIM IIapuKa [0
HAKJIOHHOM IUIOCKOCTH.



Ornpenenenue MIOTHOCTH TBEPAOTO TEIA.

OnbITEl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MPUIIOKEHHOU CUJIBI.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHWJIbI TPEHUS CKOJBXEHHUS OT
CHUJIbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. /laBieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHBIICHHS U YBEIUUEHUS TABICHHUS.
JlaBneHue ra3za. 3aBUCUMOCTH JaBJEHHUsI ra3a OT O00BbEMa W TEMIIEpaTyphl.
Ilepenava naBieHusi TBEPABIMHU TEIAMH, KUJIKOCTAMHU U Tra3amu. 3akoH llackans.
[THeBMaTHUECKHE MAIIUHBI.

3aBUCUMOCTh  JIABJCHUS  JKUJAKOCTH  OT  TJIYOMHBI  TOTPY>KEHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyabl. ['mapaBinueckue
MeXaHu3Mbl. VICroab30BaHNE BBICOKMX JIABJICHUW B COBPEMEHHBIX TE€XHOJOTHUSX.
Y CTpOorCTBO BOLOIPOBOIA.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuUUMHBI CylIeCTBOBAHMUS
BO3yIIHOM oOonouku 3emau. OnweiT Toppuuennu. M3mepenue armocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJI0. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumesa. Y cloBUE BOZHUKHOBEHUS BBHITATKHUBAIOIICH
(apxumenoBoit) cuibl, moarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCy/IbI.

['mppasnuyueckuit mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO TaBICHUS.

Cudon.

3aBUCUMOCTh BBITAJIIKMBAIOLIEH CHUIIBI OT 00bEMa MOTPYKEHHON B JKUIKOCTD
YaCTH TEJIA U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcoBue iaBaHus Tell: IJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie padbomot u onvimol.

NccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMA MOTrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOUIEH CHIIbI, ACHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIbI, ICMCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT MaCChI TeJa.



OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOLIECH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA NOTPYKEHHON B KUJKOCTh YaCTH
T€Ja U OT IUIOTHOCTH KUIKOCTH.

KonctpyupoBanne apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKH U OMPEACICHUE
€€ rpy30l0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanunueckasi paboTa AJisl CUJI, HAlIPaBJICHHBIX BJOJIb JUHUU MEPEMEIICHUSI.
MoHOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJIOK, TOJKMCHACT, HAKJIOHHAS
IUIOCKOCTh, HO)KHUYHBIM MexaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [IpaBuio
MOMEHTOB. [IpuMeHeHMe mpaBUia paBHOBECHS pblyara K OJIOKY. «30J0TO€
npaBuio» Mexanuku. KIIJI mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprusi. KuHeTMdeckass © TNOTEHUHAIbHAA JHEPIUSL.
[IpeBparnieHre oAHOTO BUJIa MEXAaHUYECKOM SHEPTrUM B APYroi. 3aKOH COXpaHECHUs
U TIPEBPAIICHUS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanue ycii0BUM paBHOBECUS pblyara.

N3amepenne KIIJ[ HakKITOHHON TIIIOCKOCTH.

N3yuenue npasuiia peluara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KI1JI moaBmxkHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPHU MOMOIIU
[IOABU>KHOI'O OJIOKA.

N3yueHue 3akoHa COXpaHEHUSI MEXaHUYECKOW YHEPTUH.

8 KIIACC

Pa3nen 6. TerioBble siBIeHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPIOrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUUN BEIIECTBA.
Kpucrammmueckne u amopdubie Tena. ['padeH — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUH. TEXHOJIOrMU TMOJYYEHUsS] HCKYCCTBEHHBIX aiiMa3oB. OObsCHEHUe
CBOWCTB Ta30B, KHUAKOCTEW W TBEPABIX TEJ HA OCHOBE IMOJIOKECHUM MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAaUMBAHUE, KAITWLISPHbBIC
aBieHUs. TemaoBOoe pacUIMpeHUEe W C)KaThe. 3aBUCUMOCTH JaBJICHHSI Ta3a OT
00bEMa, TeMIIepaTyphbl.



Temnepatypa. CBsi3b TeMIepaTypbl CO CPEIHEN KWHETUYECKON JHEpPruei
TEIUIOBOT'O JBMXKEHUS YAaCTUIl. TeMIepaTypHbI€ IIKaJbI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEIUIonepe1ada 151 COBEpIICHUE paboTHL. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3IydYeHUE. Buapl Temionepenaun B OpUPOJIE U
TexHuke. HeoOpaTuMOCTh TETIIOBBIX ITPOIIECCOB.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeIllecTBa. TeriooOMeH u
TEIUI0BOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TerioBoro OagaHca.

[InaBneHne u OTBEpACBaHUE KPUCTAINIMUYECKUX BEUIECTB. Y ACIbHAS TEILIOTA
maBnenus. [lapooOGpazoBanue u kouaeHncanus. Ucnapenune. Kunenue. Y aenbHas
TEIJoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEPATypbl  KUIMEHUS  OT
atMocepHoro naBieHus. HacblllieHHBIH W HEHACHIIEHHBIM map. BraxHocTh
BO3/1yXa.

DHeprus TOIIuBa. Y AelbHas TEIUIOTa CTOPaHMUS.

[Tpuniuner pabotsl TerioBbix ABuratenei. KIIJ[ TemoBoro asuratens.
TenmoBble JBUTATENM W 3alllUTa OKpYyXawouel cpenabl. TenmoBbie MOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHMSI W TPEBPAIICHUS SHEPTUU B MEXAHUYECKUX M TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

Ha6mronenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmonenue sBIEHUM TOBEPXHOCTHOTO HATSDKCHHS, CMauMBaHUSA W
KaITWUISIPHBIX SIBJICHUMU.

HaGmronenne TermioBoro pacmpeHus Tel.

N3meneHne namieHus rasa IpU U3MEHEHWHW 00BbEMA W HArpeBaHWM WIIH
OXJIAXKJICHUU.

[IpaBuita u3MepeHust TEMIEPATYPBHI.

Buabr Teronepenayn.

OxmnaxaeHne Ipu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepilieHUH paO0Thl BHEIITHUMH CHUJIAMM.

CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaGmonenne KureHus.

Hab6moieHre mocTossHCTBA TEMITEPaTyPhl MPH TIABJICHHH.

Mopenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimol.

OMBITHI IO OOHAPYKESHUIO JEHCTBHUS CHIT MOJICKYJISIPHOTO MPUTSIKCHHMS.

OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB MTOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TtemMnepaTypbl MpU TOMOIIM JKMAKOCTHOIO TEPMOMETpa U
JaT4NKa TEMIIEPATYPHI.



OnbITel 10 HAOMIOACHUIO TEIUIOBOIO PACIIUPEHHUS] Ta30B, XUIKOCTEH U
TBEPABIX TEIL

Ornpenenenue JaBieHUs BO3yXa B OalsIOHE HITTPUIIA.

UccnenoBanre 3aBUCMMOCTU JaBJICHUSI BO3JyXa OT €ro oo0béMa u
TeMIIEPATYPHI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTHU JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUECKON TPYyOKe OT TeMIepaTyphl.

HaGmonenne wu3MeHEHUsT BHYTPEHHEW OJHEpruM Tella B  pe3yJbTare
TeIJIonepeaun U paboThl BHEITHUX CHIIL.

UccnenoBanue sBiIeHUS TeIIOOOMEHA TMPU CMENIMBAHUM XOJOIHOM U
ropsiueu BOJIBI.

OrnpenienieHne KOJWYECTBa TEIUIOTHI, MOJYUYEHHOTO0 BOJOU MPU TETIOOOMEHE
C HarpeThIM METAJUTMYECKUM LIHJIMHIPOM.

Onpenenenne MOIIHOCTH TETIOBBIX MOTEPH (3akoH HetoToHa-Pruxmana).

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

NccnenoBanue npouecca ucnapeHusl.

OrnpenenieHne OTHOCUTENILHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. JinekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. [[Ba ponxa snexkTpuueckux 3apsaoB. B3anmonericTBue
3apsHKeHHBIX Tell. 3akoH Kyrona.

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3nekTpuueckoro mnodis. IlpuHnun
CYIEPIO3ULIUU DIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTAapHbIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKH, JHUPJIEKTPUKA U TOJYIPOBOJHHKH. 3aKOH
COXpaHEHHUS JIEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKH TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUI TOK B METAJIAX, )KUAKOCTAX U ra3ax.

Onektpuueckas uenb. Cuina Toka. DIEeKTpUUECKOe HampshKeHue. AMnepMerp
U BOJIBTMETP B LIENU MOCTOSIHHOTO ToKa. CONMpOTHBJIEHUE TPOBOJAHUKA. Y IE€IBHOE
CONpOTHUBIICHUE BemlecTBa. 3akoH OMa juist yyactka uenu. [locnepoBaTtenbHoe U
napajuielibHoe coeiuHeHrue TpoBoAHUKOB. J/[C B 1IenH MOCTOSIHHOTO TOKA. 3aKOH
Oma mns momnou menu. [IpaBuna Kupxroda. Pacdér mpocThIX ANEKTpHUECKHX
uenei. HemnHenHbIE 27IEMEHTHI.

PaGota ®w MOIIHOCTH DIEKTPUYECKOro Toka. 3akoH Jlxoymns-JleHa.
DneKTpuuecKue ey U NOTPpeOUTENH IEKTPUIECKoil 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHuThl.  B3auMOIeNCTBHE  NOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosnie. MarHutHoe noJjie 3eMJId U €r0 3Ha4€HUe JJIs KU3HU Ha 3eMiie.



OmnbiT Opcrena. MarHutHoe mosie 3JeKTpudeckoro Toka. OmnbelT  Ammepa.
[IpumeneHne JJIEKTPOMAarHUTOB B TEXHUKE. JIEWCTBHME MArHUTHOTIO IIOJIS Ha
NpOBOAHUK C TOKOoM. Cuna Awmmepa U OmpeleneHHe €€ HalpaBJICHUS.
DIIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3IIEKTPOJABUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABiaeHue aneKTpoMarHuTHOM MHAyKuuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Crnoco0Obl IOJTyYEHHUS ANEKTPUYECKON DHEPTHH.
DNEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX SHEPTrUU. DKOJIOTUUYECKUE
po0JIeMbl SHEPTeTUKU. TOIIUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3aPsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

YCTpOUCTBO U IEMCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

MojenupoBaHuE CHUJIOBBIX JIMHUM SJIEKTPUUYECKOTO TOJs C MOMOIIbIO
OyMa)KHBIX CYJITAHOB.

[TpoBOTHUKH U JUATEKTPUKH.

HCTOYHUKH TOCTOSTHHOT'O TOKA.

JlencTBUS 3JIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B KUIKOCTH.

["a30BbIi pa3psia.

HN3mepenne cuiibl TOKa aMIIEPMETPOM.

H3mepeHnne 3eKTpUuIeCKOro HAPSHKEHUS BOJBTMETPOM.

Peocrtar u MarazuH conpoTUBIICHU.

BzanmoenicTBuE NOCTOSIHHBIX MAarHUTOB.

MonenupoBaHre HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MarHura.

MoaenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe 1oje ToKa. JJIEKTPOMAarHur.

JlericTBME MAarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIIH TTOCTOSSHHOTO TOKA.

OnbiThl @apajes.

DJIIeKTPOTreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimot.

OnpITeI IO HAONIOACHUIO DJJICKTPU3AIMU TEJI TP CONMPUKOCHOBCHUH U
WHIYKIUCH.

HUccnenoBanne [€UCTBUA BJIECKTPUYECKOTO IO HA MPOBOJHUKU H
TTADJICKTPUKH.

CoOopka 1 UCTIBITaHUE JICKTPUUYECKOM e IMTOCTOSHHOTO TOKA.
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NccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, POTEKAIOIIEr0 Yepe3 PE3UCTOp, OT
HaIIpsKEHUS HA PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnbITEL, TEMOHCTPUPYIOLIME 3aBUCHUMOCTD JJIEKTPUYECKOTO CONPOTHUBICHUS
IIPOBOJTHUKA OT €r0 JUIMHBI, IUIOIIAIN ITONIEPEYHOr0 CEYEHNS M MaTepuaia.

Onpenenenue yneabHOro CONpOTUBIICHUS ITPOBOIHHKA.

[IpoBepka mpaBWJIa CJIOKEHMS HANPSDKEHUW TIPU  IOCIENOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBWia g CHUJIBl TOKAa NPH IApPaUIE]IbBHOM COEOUHEHHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONMPOTUBICHUSI HCTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

[IpoBepka BeinoJHEHUs 3aKkoHa OMa [1J1s1 IOJTHOM LIETIH.

N3yyeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEJIMHEUHBIX JIEMEHTOB (JaMIIbl
HaKaJMBaHUS UM TIOJYIPOBOJHUKOBOIO TUO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOP.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Omnpenenenue KII/I narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB NP UX O00bETUHEHUHU U
pa3aeIcHuH.

HccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJCHCTBUSA KaTYLIKH C
TOKOM W MarHuTra OT CHJIbl M HAIpPABICHMS TOKAa B KAaTyIIKE W OT HaJIU4Ms
(OTCYTCTBUS) CEpAEUHUKA B KAaTYIIIKE.

N3yuyenue neiicTBUS MarHUTHOIO IOJISl HA IPOBOAHUK C TOKOM.

KoncTpynpoBanue u nzyuenue paboTsl 3JIEKTPOIBUTATEIS.

Namepenne KIIJ[ anekTpoaBuratenbHON yCTaHOBKH.

OneITBl 10  UCCIENIOBAHMUIO SBJIEHUSA 3JIEKTPOMATHUTHOW HMHIYKLHH:
UCCJIEI0BaHNE N3MEHEHUH 3HAYEHUS U HAIlPaBJICHUS MHAYKIIMOHHOIO TOKA.

9 KIIACC

Pazagen 8. Mexanuuyeckue siBJa1eHHU.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. CHocoObl OMUCAHUS
MEXaHUYECKOTO JBIKCHUS: TaOMWYHBINA, rpadudeckuii, aHamutuyeckuii. Cucrema
orcuétra. OTHOCUTEIBbHOCTh MEXaHUYECKOTO JBUKEHUS.

BexTopHbIe BEIMUMHBI, ONEpalli ¢ BEKTOPaMH, IPOEKIMHU BEKTOpa. Panuyc-
BEKTOP MATEpHAIBHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSMOJIMHEWHOE  JABW)KEHUE. HepaBHOMEpHOE TNPSMOJIMHENHOE JIBHUKECHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHHH.



Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBUKEHHUE. Y CKOPEHUE
cBoOOHOrO naaeHus. OnbITel [ anues.

I'paduueckas uHTEepnpeTanus YCKOPEHHS, CKOPOCTH, MPOUJAEHHOTO MyTH U
MepEMENICHHUS ISl IPSAMOJIMHEWNHOTO JBUKCHUS.

JIBu>KkeHue Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBuKeHue 1o OKpyKHOCTHU. JIMHEHAass CKOPOCTh, YIiloBasi CKOPOCTh, IIEPUOJ
Y 4acToTa o0palieHus: Mpu paBHOMEPHOM JBMXKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOPEHME MPU JBUKEHHUU TTO OKPYKHOCTH.

Bexrop cuibl. PaBHO€EliCTBYOIIAs cUila.

ITepseiit 3axkoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuit 3akoH HeroTroHa.
[TpuHIUI CYNepnO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHHs: CUJia TPEHUS CKOJIbKEHUs, CUja
TpEeHUs MOKOs, Ipyrue Buasl Tpenus. KoadpuimeHnt tpenus.

JIBH>KEHUE TeJl MO OKPY>KHOCTH IMOJT IEMCTBUEM HECKOJIBKUX CHJL.

3akoH bepHynnu u noabEéMHasi cwia Kpblia. COBpEMEHHBIC JIeTaTeIbHbIC
anmaparbl, CyJa Ha TOABOAHBIX KpPBUIbSAX, AHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISIX. J[BI)KeHHUE TT0€3/1a HA MarHUTHOM MOJTYIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTCHUA. J[BMXKEHHE Tel BOKPYT
IpaBUTAIIMOHHOTO IleHTpa (B ToM uucie IwiaHeT Bokpyr Comaia). IlepBas
KOCMHYECKasi CKOpocTb. HeBeCOMOCTh U Meperpy3KH.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynee  Tema. M3menenue wumnynbca. HMmmynbsc cunbsl.  Yopyroe u
HEYNpYroe B3aUMOJCHCTBHE. 3aKOHBI HM3MEHEHUS U COXPAHEHUS HUMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

Mexannueckass paboTta WM MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Haj
MMOBEPXHOCTHIO 3eMJIH. [loTeHIIMabHAs SHEPTUS CKATOW NPYKUHBL. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW IHEPTHHM. 3aKOH M3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpauuu.

HaGmronenre MexXaHHMYECKOTo ABUKEHHS Teja OTHOCHUTEIBHO Pa3HBIX TeEl
OTCYETA.

CpaBHeHuEe myTed M TPAeKTOPUM JIBHXKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tea Mo OKPY>KHOCTH.
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HaGmonenne MexaHUYeCKUX SIBICHUM, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWKEHHH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
HMHEPIHAbHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Teja OT €r0 MacChl U ACHCTBYIOINIECH HA HETO CHUIIBI.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJIEHCTBUN TE.

N3meneHue Beca Teaa mpu yCKOPEHHOM JBUKCHHM.

ITepenaua umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO HEYIPYTrOoM B3aUMOICHCTBUU.

CoxpaHeHue UMMyJbca Mpy yIpyroM B3auMOJICUCTBUH.

HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM IMa/ICHUH.

CoxpaHeHune dHEePruu IPpH JABUKEHUU TeJla MO/ ACHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

KoncTpyupoBanue TtpakTa Jyisi pasroHa M JabHEUIIETO0 PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA UITH TEJICKKHU.

OnpenenieHne cpeaHeld CKOPOCTH CKOJIBKEHHUST OpycKa WM JIBHOKCHUS
HIapHKa M0 HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHUs Tena IPU PAaBHOYCKOPEHHOM JBMIKEHHH 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaJIbHOM
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanue NBU>KeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH  CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJIECHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

NccnenoBanne 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOSHUKAIOWIEH B IPYKUHE, OT
cTernieHH eopMaIiy IpyKUHBI.

Onpenenenue paboOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIOPYTOCTHU TIpU  MOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOJBU>)KHOTO Y TIOJIBUKHOTO OJIOKOB.
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Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxenue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUI: Tepuo,
4acToTa, aMmIUIMTyna. [apMoHWYeckHe KojebaHus. 3aryxaroue KoyieOaHus.
Boinyxiennble konebanus. Pesonanc.

Marematndyeckuii U NPY>XUHHBIA MaiATHUKU. lIpeBpaineHue sHepruu npu
KoJIe0aTeIbHOM JBUXKCHUH.

Mexannueckue BOJHBL. [IpogonbHbIE M mONepedHble BOJHBI. (CBOWMCTBA
MEXaHWUYECKUX BOJH: uHTepdepeHusa u qudpaxuus. J[JinHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4eCKUe BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WMHbpasByk wu ynpTpa3Byk. Mcmonb3zoBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmonenne konebGaHui TeNl MOJ JEUCTBUEM CHJIBI TSOHKECTH W CHIIBI
YIOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmoneHne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJIbHBIX U MTONIEPEYHBIX BOJIH (HA MOJICIIH).

Ha6monenue naTepdepeniiuu u 1udpakiiuu BOJH Ha TIOBEPXHOCTH BOJIBI.

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenne 4acTOThI U NEpUO/Ia KoJieOaHUH MaTEMAaTHYECKOTO MasiTHUKA.

Onpenenenne 4acTOTHI U MEPUO/Ia KOJeOaHUN Py KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTU MepUoaa KOJIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTU TIepUoa KoJeOaHUM NMPY>KUHHOTO MasiTHUKA OT
Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoaa KoyieOaHWi Tpy3a, MOJABEHIEHHOTO K
JIEHTE, OT MacChl Irpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MIEPHO/Ia KOJIeOaHUH MPY>KUHHOTO
MAasiITHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Pa3znen 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATrHUTHbIE BOJIHBI.

DONEeKTPOMArHUTHOE  MOJie.  DIEKTpoMarHuTHble  BodHBL. ~ CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsi3u. Panmonokanumsa. Kocmuueckas
CBSI3b.

DJieKkTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BoJiHOBBIE CBOMCTBA
cBeTa: UHTepPepeHrs U AU paKIus.
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Jemoncmpayuu.

CBolicTBa PIEKTPOMATHUTHBIX BOJIH.

WNuTtepdpepenuus u nudpakxius cBeta.

Jlabopamophuie padomot u onvimot.

N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOUJIBHOTO
TenedoHa.

[IpoBeneHue onbITOB 1O HAOIIOACHUIO HHTEPhEPEHIIUN U TUPPAKIIUU CBETA.

Paszpnen 11. CBeToBbIC IBICHUA.

JlyyeBasgs MoOAenbp CBE€Ta M TeoMeTpuueckas onTtuka. FMcrouHuku cBera.
[IpsmonuueliHOe pacnpocTpaHeHue cBeta. 3atMeHus ConmHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH orpaxeHus cera. llocTpoenwue
n300pakeHui, cHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpeOMIIEHUs cBeTa. [1oiHOE oTpakeHue cBeTa.
Hcnonb3oBaHue NOJHOTO OTPAKEHUSI B ONITHUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xon nyderdn B JuH3e. Dopmyna TOHKOM JuH3bL [locTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTUueckas cucTema
doroanmapata, MUKpOCKOma M Teineckona. [ya3, kak onTudeckas cucTema.
brnn3opykocTh U 1AIBHO30PKOCT.

Paznoxenune Oenmoro cBera B crnekTp. Oneitel HetoTona. Crnokenue
CIIEKTPaJIbHBIX I[BETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMoMHEHHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TomyueHnne n300pakeHUH B IJIOCKOM 3EpKaJie.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JnH3e.

XoJ1 JIyueu B pacCEeHBarOIIECH JTUH3E.

[Tony4yenue n300paxxeHN# ¢ TOMOIIBIO JTHH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CEKTP.

[Tonyuenue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie padbomot u onvimot.

UccnenoBanne 3aBUCHMOCTH yria OTPaXEHHS CBETOBOTO Jyda OT yria
MaJICHuUs.

N3yuenne cBOMCTB N300pakeHUsI B IIJIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMMOCTH yIJIa MPEJIOMIIEHUS OT yTIJIa MaJIeHUsI CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».
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[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIEH JTUH3HI.

Onpenenenue (QOKYCHOrO PACCTOSHUA M ONTHUYECKOW CHIIBI COOMparoIei
JIUH3BI.

OnpITHI IO Pa3I0KEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl 1O BOCHOPHUSATHIO LBETA MNPEIMETOB IMPU HX HAOIIOJCHHM Yepe3
LIBETOBbIE (PUIILTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mimanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norsoiieHrue ceera aromoM. KBaHThl. JInHelyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hykmonnas Mopenbs aromHoro sapa. M3ortombl.  PagmoakTuBHBIE
npeBpaienus. [lepron nonypacnaga aToMHbIX siaep. JleficTBre paguoakTUBHBIX
U3JTy4YEHU Ha )KUBbIE OPTaHU3MBI. 3alIUTa OT PaIMOAKTUBHOIO U3ITYUYECHUS.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
OHeprusi cBsizu aTOMHBIX sijep. CBs3b Macchl W 3HEpruu. Peakiuum cuHTE3a U
nenenust sigep. Mcrounwku sueprun ConHia u 3BE3A. fnepHast SHEpreTuka.
DKOJOTUYeCcKUe MPOoOIEMBI SIIEPHON SHEPTETUKHU.

Jemoncmpayuu.

CrieKkTpbl U3y4YEHHUS U MOTJIOIIECHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buiscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHHM.

Peructpanus u3nydeHus NpupoaHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

HaGnroenre CIuiomHBIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanre TPEeKOB: U3MEPEHUE DHEPTMH YACTUIIBI 110 TOPMO3HOMY MYTH
(o dororpadusam).

N3mepenue paanoakTUBHOTO (OHA.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O
OU3UKE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTMKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbDI

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YJacTu:

1) nampuomuueckozo éocnumanus:

NpOSIBJICHHE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
du3HUecKol HAYKH;

IIEHHOCTHOE OTHOIICHUE K JOCTIKEHUSIM POCCUHCKUX YUEHBIX-(PU3NKOB;

2) 2parscoanckozo u OyxX08HO-HPABCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXKICHHH OOIIECTBEHHO 3HAYUMBIX
U 3TUYCCKHUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYCCKUM NPUMCHCHHEM JIOCTYIKCHHUM
buzuky;

OCO3HAaHUE BAXXHOCTH MOPATBLHO-ITUYECKUX TPUHIIUIIOB B JIEATEIHHOCTH
YYEHOTO;

3)acmemuueckozo socnumanus:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO

MOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) yennocmu HaAyuHO020 NO3HAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILIEH COCTABIISIFOIICH
KyJbTYPBI;

OpUEHTAIUsi B JIEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPeICTaBICHNU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAaY4YHOW JIOOO3HATEIHHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOM
TeSITENBHOCTH;

5) ¢popmuposanus Kynbmypsl 300p06bs U IMOUUOHATILHOZO OJ1AZONOIYUUA:

OCO3HAHHWE IIEHHOCTH Oe30omacHoro oOpaza KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MacHOTO TIOBEICHHUS Ha
TPAHCTIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOpYJOBaHHUEM B
JIOMAIITHUX YCJIOBUSX;

c(hOpMHPOBAHHOCTh HaBbIKa pediaeKkcuH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa,
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6) mpyooeozo eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

MHTEPEC K MPAKTUYECKOMY M3yUEeHHIO TTpodeccuil, CBI3aHHBIX C (PU3UKOU

7) 9KO102UUECKO20 60CHUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TIOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHHE TJI00ALHOTO XapaKTepa SKOJOTMYECKHX MPOOJIeM W MyTed HX
pelieHus;

8) adanmayuu K uzmMeHAOWUMCA YCAOGUAM COUUATLHOU U RPUPOOHOU
cpeowl:

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

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

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

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

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

OLICHKA CBOMX JCWCTBUM C YYETOM BIIMSHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATHI
B pesynapTaTe OCBOGHHA mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Jornueckue aAecTBUA:
BBISIBJIISITh W XapaKTEpPU30BaTh  CYIIECTBEHHbIE MPHU3HAKHM  OOBEKTOB
(ssBeHUM), KJIacCU(PULIUPOBATH UX;
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BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaEMBIX (haKTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOIB30BAHHEM JACIyKTHBHBIX H
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

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

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

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

OILICHWBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(POPMAIIHIO, MTOTyICHHYIO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

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

POTHO3UMPOBATH BO3MOXKHOE JTabHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

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

aHANIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

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

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMaIbHYIO  (OpMy  TpeACTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KomMyHnKaTHBHBIE YHHBepCcAJIbHbIE YUeOHbIe AelicTBHS:

B XO0Jle¢ OOCYXIeHHs ydeOHOro maTepuaina, pe3yJbTaToB JIabopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbl HU
BBICKa3bIBaTh WJCH, HAIICJCHHbIE Ha pEIICHHE 3aJaud U TOAJEp)KaHUEe
OJ1aroXxenaTeIbHOCTH OOIIEHUS;

COTIOCTABIISATh CBOM CYXJICHHUS C CYKICHHUSIMHU JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHapyXUBATh Pa3IN4ne U CXOJICTBO MO3UIINA;

BBIPAKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
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nyOIMYHO TPEACTABIATh PE3yIbTAThl BBIMOJTHEHHOTO (PU3NYECKOTO OIBITa
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

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

NPUHUMATH 1eJId COBMECTHOM AESITETbHOCTH, OPTaHU30BbIBAThH JCUCTBUS IO
e€ JOCTWKEHUIO: pAaCIpEeleNsiTh POJH, OOCYKIaTh MPOLECChl U PEe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HAIpaBICHUI0O M KOOPAWHUPYS CBOU JIEHCTBUS C JIPYTHMH YJICHAMH
KOMAaH/IbI;

OILICHWBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryasiTuBHBIE YHHBEpPcadbHbIE yueOHbIE 1eiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KM3HCHHBIX U YU€OHBIX CUTYaIUsSX, TPEOYIOIIMX s
peteHust GU3NIECKUX 3HAHMIA;

OPUCHTHPOBATHCSI B PA3IMUYHBIX  MMOAXOJAX  TPUHATUS  PEIIeHUH
(MHIUBUAYATBHOE, IPUHATHE PEUICHHS B TPYIINE, MPUHSATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pEIIeHUs] (PU3MUECKOM 3ajaud Wiu
IUIaH MCCIEAOBaHUSA C YYETOM HMEIOIIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIpeIaraéMble BApUaHThI PELICHUI;

JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CaMOKOHTPO/Ib, 3MOIIMOHAIbHBIN HHTE/JIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYyalluu U MpejiaraTh MjaH e€ N3MEHEHNUs;

OOBSCHATH  NPUYUHBI  JIOCTHXKEHUS  (HEAOCTM)KEHHUSI)  pe3yJIbTaToB
JESITeIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTb (B TOM YHUCJIE B XOJI BBIIOJIHECHMUS
(U3NYECKOro HUCCIENOBaHMUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
M3MEHUBLINXCS CUTYallUd, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIN U YCIOBUSM.

CTaBUTh ce€0s1 HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MpHU peleHUH (PU3HUECKUX 3a/1a4 U B
YTBEPKACHUAX Ha HAYYHbIE TEMbI M TAKOE K€ MPABO APYroro.

NPEAMETHBIE PE3YJIbTATbBI
K koHiy oOydenuss ¢ 7 Knacce TPEAMETHbIE PE3yNbTaThl JOJIKHBI OTpPakaTb
c(OpMUPOBAHHOCTD Y O0YUAIOIINXCA YMEHHIH:

MCIIOJIb30BaTh MOHATHA: (PU3UUECKHE M XUMUYECKHE SBJICHUS, HAOIIOJICHNUE,
HKCMEPUMEHT, MOJeNb, THUIOTe3a, EAMHUIBI (U3HMUECKUX BEIUYMH, aToM,

18



MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHUJKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XECHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MNPSMOIMHEINHOE),
TpaeKTOpus, paBHOJECUCTByIOWAs cwi, aepopmarus (ympyras, IJacTA4YecKas),
HEBECOMOCTbh, COOOILAIOIINECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (auddys3us, TEIIoBOE [BHKEHHUE YACTHIL
BEILIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBH)KCHHME, WHEpIus,
B3aMMOJIEUCTBHE TEJ, paBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OChIO BpaIlleHMUs,
nepenayda JaBlieHUsT TBEPABIMHM TEJNAMM, >KMJIKOCTAMHM M Ta3aMu, atMoc(epHoe
JaBJeHUE; TUIaBaHKUEe TeJl, IPEBPAILEHUs MEXaHUYECKOI SHEPTUH) 10 OMUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JIaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBJICHUE  W3YUYEHHBIX  (PU3MYECKUX  SIBICHUWA B
OKpyXaroleM Mupe (B TOM uucie (PU3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MpPUPOJIE, JCHCTBHE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJEC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHUWE phIO, phlYard B TeJ€ 4YelIOBeKa), MpH
ATOM MEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONKCHIBATh M3Yy4YEHHBIE CBOMCTBA TNl W (DU3UUECKUE SIBICHUS, UCIOJIb3YS
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMs, IIyTh,
CPeIHSsl CKOpPOCTb, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TPEHUf,
JaBieHue TBEPJAOTO TeJa, JABJICHHE CTOJIO0A KUAKOCTH, BBITAIKMBAIOIIAs CHUJIA,
MexaHu4deckass paboTra, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3(h]UIHeHT
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uX O00O3HAYCHUS W CAWHUIBI (PU3MYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEJIMYMHAMH, CTPOUTD
rpavKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapakTepu3oBaTh CBOICTBa Tes, (U3NYECKUE SBJIECHUS U MPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MpaBWUJIIO paBHOBecHs pbrdara (0JI0Ka), «30JI0TOE
IIPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM 3HEpPruM, IpH 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3aIUCHIBATH €T0 MaTEeMaTHYECKOe
BBIPAJKEHHUE;

CTPOHUTH MPOCThIE (HU3MUECKHUE MOENU PEalbHBIX OOBEKTOB, MPOIECCOB U
ABJICHUW, BBIACIATH IIPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PU3NUECKHE MOJCIH ISl OOBSICHEHUS
(pu3HUECKHX MPOLIECCOB U PELICHHs YUeOHBbIX 3a1a4;
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OOBSCHATH (PU3UUECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCIIE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIUYUH, TIPU ITOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBISATH MPUYNHHO-CIICICTBCHHBIEC CBSI3M W BHICTPAHWBATh
JOTUYECKYIO0 IIETIOYKY pAacCyKIEHHUH C ONopold Ha H3yYeHHBIE CBOWCTBA
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
(bu3uKu, BeIOUpas aJeKBaTHYIO (PU3MYECKYIO MOJENb, C UCIOJIb30BAaHUEM 3aKOHOB
1 GopMyI, CBSI3BIBAIONINX (DU3MYECKHE BEIWYHMHBI, 3aITUCHIBATH KPATKOE YCIIOBHE
U pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH HEIOCTAIOIMINE WM HM30BITOUHBIC
JTaHHBIE, OOOCHOBBIBATH BBIOOp METONA peIICHHS 3a7add, HCIOJIb30BaTh
CTPaBOYHBIE JaHHBIC, MPOBOAUTH MaTeMaTHYECKHE MpeoOpa3oBaHUs M PaCUETHI,
OILICHWBATh PEATUCTUYHOCTH TOJYYCHHOT'O0 3HAYCHUs (PU3MYECKON BETMYHMHBI U
OTIPENICTISATh Pa3MEPHOCTh (PU3MYECKON BEIWYMHBI, MOJYYCHHOH MpPH PEIICHUH
3a/1auu;

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPU  MOMOIIH
(GU3NYECKUX METONOB, M TpejyiaraTh OPUCHTUPOBOYHBIA CIOCOO peIICHHS, B
ONMMCAHUM  UCCJENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHE
(rumnoTe3y), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;

IPOBOAMUTH OIBITHI MO HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TErIoBoe pacliMpeHUe Tra3oB, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MpU B3aUMOJCHCTBUU TeJ, Mepeaaya AaBJIeHUS KUIKOCTBHIO
U Ta3oM, MPOSIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONIOKEHHE (THIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CAaMOCTOSTEIIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa obopyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

NPOBOAUTH TPSIMbIE W KOCBEHHBIE U3MEpPEHUS (UBMYECKUX BEITUYUH
(paccrostHue, IPOMEKYTOK BpEeMEHH, Macca Tena, 00bEM Tena, cuiia, TEMIepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, IaBICHHUE
BO3/lyXa, BBITAJKHUBAIONIASl CHJIA, JEWCTBYIONIAs HAa TOTPYKEHHOE B >KUIAKOCTH
TeJNO, KO3()(PUIMEHT TOJEe3HOro  JEHCTBHS  MPOCTBIX  MEXaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IH(POBBIX MPUOOPOB, OOOCHOBHIBATH BBHIOOP
METO/Ma W3MepeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUCHHE
M3MEPSIEMON BETMYMHBI C TOMOIIBIO YCPETHEHUS PE3yIbTaTOB CEPUH U3MEPEHUH U
OIICHUBATh TIOTPEIIHOCTh U3MEPEHU;

IPOBOJUTH HECIOKHBIE DKCIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TMYTH PAaBHOMEPHO JBHXKYIIEroCS Tela OT
BPEMEHU JBWKCHHUS Teia, CHUIBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
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JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U HE3aBUCUMOCTU CHIIbI
TPEHUs] OT IUIOUIAJAM CONPUKOCHOBEHHS TeJ, CWIbl YHNPYrOCTH OT YUIMHEHUS
MPY>KUHBI, BBITAJKUBAIOUIEH CHJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IIaBaHUS TEN, YCIOBUI paBHOBECHS phluara
u OJIOKOB): COBMECTHO C yuuteneM (GOpMyIUpOBaTh 3aJadyy U THUIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJb30BaHUEM HWHCTPYKIIHH,
NPE/ICTABIATh MOJTYyYEHHbIE 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH B BUJE TAOIUI U
rpauKoB, OLEHWBATh MOTPEIIHOCTH, JeNaTh BBIBOJABI IO pe3yJbTaTam
UCCJIEIOBAHUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIIBI IEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIAIMMEcs] COCyIbl, OapomeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOpPOMl HAa UX omucaHus (B TOM
qyclie: MOIIUITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCIOJNb3ys 3HAHUA O
CBOMCTBaX (DU3MYECKUX SBICHUU U HEoOXoauMmble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYECHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB TMpHU
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH TIPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUCHUS
0e30macHOCTH TPU OOpaIleHUHd ¢ TpUOOpaMH U TEXHUUYECKHUMH YCTPONCTBAMHU,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHUS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIISATH OTOOpP HCTOYHUKOB HH(POpMALIUK PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYNIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIMXCS 3HAHUM M MYyTEM CPaBHEHMsI PA3NMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMAIMIO, KOTOpas  SBJSIETCS  MPOTHUBOPEUYMBOW  HMIIM  MOXET  OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAJIbI, PECYPChl CETH
WuTepHer, Bnanerb NpuéMaMHM KOHCHEKTUPOBAHUS TEKCTa, INpeoOpa3oBaHMs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBICE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(pOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHUCIIEC
MyOJIMYHO JIeJIaTh KpPaTKUE COOOIIEHMSI O pe3yJbTaraX MPOEKTOB MM Y4EOHBIX
WCCIE0BAHUM, IMPU OTOM TI'PAMOTHO HCIOJIb30BaTh H3YYECHHBIM MOHATUWHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAIUCH;

IpU  BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCJIEAOBAaHUN paclpenensiTh
00sI3aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJjadyaMu, CIEIUThH 3a
BBITIOJITHEHUEM IIJIaHA JICMCTBUI, aJE€KBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOLINX.

K xoniy obydenus ¢ 8 knacce mpeiaMeTHbIE Pe3yJbTaThl JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

UCIIOJIK30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJ, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIA M HEHACHINIEHHBIH MMap, CHOCOObI W3MEHEHMUsI
BHYTPEHHEN DHEPIrUU, OJJEMEHTAPHBIA DJJICKTPUYECKUM 3apsll, IPOBOJHUKH,
MOJIYITPOBOAHUKH, JUAIICKTPUKHA, UCTOYHUKHU MTOCTOSIHHOTO TOKA, SJIEKTPUYECKOE U
MarHuTHOE TOJIS, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (PU3UKU TpH
pElIeHNH Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pPa3inyaTh SIBJICHUS (TEIUIOBOE pPACIIUPEHUE (CIKATHE), TEIIOBOE
paBHOBECHUE, MOBEPXHOCTHOE HATSIKEHUE, CMAUYMBAHME, KAallWJUISPHBIC SIBJICHUS,
UCIIapeHHe, KOHJACHCAIlMs, IUIABJICHHE, KpPUCTAJUIM3aIUs, KUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIoNnpPOBOHOCTh, KOHBEKIIUS, U3IYYCHHE), TEIIOBBIE MOTEPH,
AJIEKTpU3alusl TeJ, B3aUMOJEUCTBHUE 3apsiiOB, JEHUCTBUS DJIECKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MATHUTOB, I€MCTBUE MAarHUTHOIO I0OJIS Ha
IPOBOJIHUK C TOKOM) IO OINHCAHUIO HMX XapaKTEpHbIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKHEe SBICHHS B MPHUPOJE:
IIOBEPXHOCTHBIE U KANWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTAUIBI B IMPHUPOJIE,
nznydenne CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3bI, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, 3IIEKTPUUYECTBO
KUBBIX OPTraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, JPei( MOTIOCOB, POJIb MAarHUTHOTO
nmoyist JUIg JKW3HM Ha 3emiie, MOJSPHOE CHUSIHUE), MOpU STOM TEPEBOAUTH
MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) GU3HUECKUX SBICHUIA,

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (U3MYECKHUE SBICHUS, MCIOIB3YS
du3nyeckue BeIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI DJHEPTHsi, KOJIHYECTBO
TEIJIOThI, paboTa ras3a, yjeibHas TEIUIOEMKOCTh BEIIECTBA, yJEJbHAsl TEIIOTa
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IUTaBJICHMS, YENbHAsl TEIIoTa NapooOpa3OBaHMs, YAENbHAs TEIUIOTa CrOpAHMS
TOTUIMBA, KOA()PUIIMEHT MOJIE3HOT0 JEUCTBUS TEIUIOBOW MAIlIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/AyXa, DJEKTPUYECKUWA 3apsij, CHJla TOKa, DJIEKTPUUYECKOE
HaIpspDKeHWE, COMPOTUBICHHE MpoBoAHUKA, DJIC B IlemM NOCTOSHHOTO TOKa,
ANEKTPUUECKOE YNIEIbHOE COINPOTHUBICHHE BEIIECTBa, paboTa U MOIIHOCTb
ANIEKTPUUYECKOr0 TOKA), MPU ONMUCAHUM MPABUIBLHO TPAKTOBATh (DU3NUECKUN CMBICT
WCIIOIb3YEMbIX BEJIWYMH, MX O0O3HAYCHUS W €JUHUIBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH rpadKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHUH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (uU3UUecKue SBICHHS U TPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE TTOJOKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHUE TEIJIOBOrO0 OajlaHCa, 3aKOH COXPAHEHUs AJIEKTPUUYECKOTrO
3apsiia, 3akoH KyloHa, MPUHIUI CYNEPIIO3UIIUU JICKTPUUYECKUX TMOJEH, 3aKOH
Oma js yyactka 1ienu, npaBuia Kupxroda, 3akon OMa 11 OTHOM 111U, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUsI PHEPTHM, MPH 3TOM PA3NIUYATH CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €70 MAaTEMAaTHUYE€CKOE BhIPAKCHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEeallbHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATH TPU OTOM CYIIECTBEHHBIE U BTOPOCTENIEHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHIThH (U3HUUECKUE MOJIENHU ISl O0BsCHEHUS
(du3MUecKUX MPOLIECCOB U pPelleHUs YIeOHbIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHUS, TIPOIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/laud, B TOM 4YHUCJIEe TpeOyIoUMe YUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, IPU 3TOM BBIOMPATh aJE€KBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CIECICTBEHHbBIEC CBSI3M U BHICTPAWBATH
JIOTUYECKYI) [EMOYKY pACCYyXKICHUM C OIIOPpOM HAa M3YYCHHBIE CBOWMCTBA
buznueckux sBIEeHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEINH;

YBEPEHHO pelniaTh pacy€éTHble 3afadyu (C omopod Ha 2—3 ypaBHEHHUs) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
MCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBA3BIBAIONINX (PU3MUECKHE BEITHYUHBI,
3alUChIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE pELICHUE 3a/laud, BbIABIATH
HEJIOCTAOIINE WM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/la4ud, MWCMOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METO/Abl aHallh3a
pa3MepHOCTEH, MCIOIB30BaTh rpad)UueCKUe METOAbl PEIICHUs 3a7ad, MPOBOIUTH
MareMaTH4yeckue mpeoOpa3oBaHUs U pacu€Tbl, OLEHUBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTH
¢du3ruecKor BETUYNHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4K;

pacrio3HaBaTh MNPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU OMOIIH
$U3NYEeCKUX METOJIOB, M MpeasiaraTb OPUEHTHUPOBOYHBIM CHOCOO pelleHus, B
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ONMCAaHUU  UCCIICJIOBAaHHMS  pAClo3HABaTh  IPOBEPSAEMOE  MPEATIOIOKCHHUES
(rumoTe3y), HHTEPIPETUPOBATH TOJIYUCHHBINA PE3y/IbTaT;,

MIPOBOJIUTD OIBITHI IO HAOIOICHUIO (DU3MUCCKUX SIBICHUN WIH (DU3HMUSCKUX
CBOWMCTB TeJ (KamWISPHBIC SBJICHHS, 3aBUCHUMOCTbH JABJICHUS BO3JyXa OT €ro
o0béMa M TeMIepaTyphl, CKOPOCTH IpOIiecCa OCThIBAHHMS (HArpeBaHUs) IPH
U3JyYeHUH OT I[BETa M3JIydaromed (MOTJIOMIAIONICH) MOBEPXHOCTH, CKOPOCTh
UCHApeHUss BOJBI OT TEMIIEPATypbl JKUIAKOCTH M IUIOMIAJAH €€ MOBEPXHOCTH,
AIIEKTPHU3AIUs TeJ M B3aMMOJCHCTBHE DJICKTPUYCCKHUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allisi MATHUTHBIX MMOJICH TOCTOSIHHBIX MarHUTOB,
JCHCTBHS MArHUTHOTO TIOJISi HA TMPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA 3JICKTPOJABHUIaTENIsl MOCTOSHHOIO TOKa): (hOPMYJIHPOBATH MPOBEPSEMOE
OpeanojoKeHue  (TUmoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIOJICHUH,
CaMOCTOSITEJILHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pya0BaHMS,
OIKCHIBATH XOJI OMbITa U (HOPMYJIHMPOBATH BHIBOJIBI;

OPOBOJUTL TMpPSIMbIE M KOCBEHHBIC HW3MEpPCHHS (GU3MYCCKUX BEIUYHH
(TeMriepaTtypa, OTHOCHUTEIIbHAS BIIAXXHOCTb BO3[yXa, CHja TOKa, HAaIMpPsHKCHHE,
yaenabHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOAHKMKA, padoTa u
MOII[HOCTb DJIEKTPUYECKOTO TOKA) C HMCIIOJIb30BAHMEM aHAJIOTOBBIX M ITU(GPOBBIX
puOOpPOB, 0OOCHOBHIBATH BBIOOP METOAA HM3MEpPEHHs, (PUKCHPOBATh IMMOKA3aHHUS
IprOOPOB, HAXOAUTH 3HAYCHUEC U3MEPSEMOM BEIIMYMHBI C MOMOIIBIO YCPETHCHHS
pe3yabTaTOB CEPUH M3MEPEHUI U OLCHUBATH MOTPEITHOCTh H3MEPEHHIA;

IPOBOJUTH 3KCIEPUMEHTAIBHBIC MCCACIOBAHUS 3aBUCUMOCTEH (DU3MUCCKUX
BEJIMYUH (3aBUCHMOCTh JABJICHHS BO31yXa OT €ro o0béMa M HarpeBaHHsS WU
OXJIAXKICHHMSI, HCCIICIOBAHUE ABACHHS TEIJIOOOMEHA MPH CMELIHBAHUH XOJOIHON U
ropsiueii  BOMABI, 3aBHCHMOCTH COINPOTHBJICHHS IPOBOJHHKA OT €ro JJIHHBL,
IUTOIIAIU ITOIEPEYHOr0 CEUYCHHS U YACIBHOIO CONPOTHBIICHHS BEIIECTBA
IPOBOJHKKA, CHJIBI TOKA, MPOTEKAOMIEIO Yepe3 MPOBOAHMK, OT HAMPSOIKCHHUS Ha
IIPOBOJHUKE, HCCIIEIOBAHUE IOCJICAOBATEILHOIO M IHapaJlICIbHOTO COCIMHCHHM
IIPOBOJHUKOB): COBMECTHO C Yy4YUTEICM (HOPMYIHPOBATh 3agady U THIIOTE3Y
HCCJICIOBAHMS, CAMOCTOSTCIIBHO IJIAHUPOBATh MCCICIOBAHUE, CaMOCTOSTEIBHO
coOupaTh JKCIEPUMCHTAIBHYI0 YCTaHOBKY C MCIOJIb30BaHMEM HHCTPYKIIUH,
MPEACTABIIATh MOJIyYEHHBIC 3aBUCHMOCTH (PU3NYCCKUX BEIMYHMH B BUJIC TaOJIUIl U
rpauKoOB, OICHUBATh IIOTPEIIHOCTH, JEJaTh BBIBOJALI IO PE3yjbTaTaM
HCCJICI0BAHMS,

coOroaTh MpaBuiia O€30MacHOro Tpyda mpu paboTe ¢ J1abopaTOPHBIM
00opyT0BaHUEM;

XapaKTepU30BaTh MPHHIIMIIBI JCHCTBUS M3YUYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYECKUX IMPOIECCOB C OMOPOM Ha HMX OMHCAHHS (B TOM
YKClIe: CHCTEMa OTOIUICHHS JOMOB, TMIPOMETp, MapoBasi TypOHMHA, aMIIepMeTp,
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BOJIbTMETP, CUETUMK DJIEKTPUUYECKON SHEPIHH, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE  3JEKTPONpPUOOpbl  (IpUMEpPBI), MNPEAOXPAHUTENIN M  HUX
NpUMEHEHUE B OBITY W TEXHUKE, NIPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIEKTPOMArHUTOB, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA), MUCIHOJIb3Yysl 3HAHMS O
CBOMCTBax (u3MUYECKUX SBICHUHA, HEOOXOAUMbIE (U3UUECKHE 3aKOHbl U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAM (KUJKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETP, TUTPOMETp, JBUTAaTellb BHYTPEHHErO0  CrOpaHMs,
ANEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl JJIGKTPUYECKHX Ienel ¢
NOCJIEIOBATENIbHBIM M TMapajlieIbHBIM  COEMHEHUEM JJIEMEHTOB, pa3iinyas
yCIIOBHbIE 0003HAYEHHUS JIEMEHTOB 3JIEKTPUUYECKUX IENEH, UCIOIb30BATh CXEMBI
U CXEMAaTHYHblE€ PUCYHKH H3YYEHHBIX TEXHHMUYECKHX YCTPOWCTB, U3MEPHUTEIIbHBIX
npuOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPHU PEUICHUU Y4eOHO-TIPAKTUYECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTIeUEeHMS
0e30MacHOCTH TPU OOpallleHuHd ¢ NpUOOpaMHU M TEXHUYECKUMH YCTPOWMCTBAMH,
COXpaHEHHUsl 310pOBbs U COOJIOAEHHSI HOPM 3KOJOTMYECKOIO IIOBEJICHUS B
OKpY’Karolle cpene;

OCYILECTBIIATh MOUCK MH(pOpManuu Gundeckoro coaepxkanus B luTepHere,
CaMOCTOSITENIbHO (HOPMYNIMPYsI TIOMCKOBBIM 3alpoc, Ha OCHOBE HMEIOLIUXCS
3HaHUH M CpPABHEHUS JONOJHUTEIbHBIX HCTOYHHUKOB BBIAENATH HH(GOPMAIUIO,
KOTOpAast SIBJIETCS IPOTUBOPEUMBON MM MOXKET OBITh HEAOCTOBEPHOIA;

UCMOJIb30BaTh IMPHU BBINOJIHEHWU YYEOHBIX 3alaHuil Hay4YHO-TIOMYJISIPHYIO
AUTEpaTypy (pU3MUECKOro cojep’kaHus, CIpaBOYHbIE MaTEpUAJIbl, PECYpPChl CETH
WnTepHer, BnageTh NpuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIE ITMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIECHMS,
00001mast nHOOPMAITNIO 3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4uCl€  MyOJWYHO  MPEACTABIATh  pe3yibTaTbl  IPOEKTHOHM  WIIH
HCCJIEI0BATEIBCKON AEATENBHOCTH, IPH 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUYEHHBIM
NOHATUHHBIM  ammapar  Kypca  (U3UKH, CONPOBOXKIATh  BBICTYIICHHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHNU YYeOHBIX MPOEKTOB U HCCIENAOBAaHUMN (PU3MUECKHX MPOILIECCOB
pacnpenensaTe OOA3aHHOCTH B TIpPyIIlE B COOTBETCTBUM C ITOCTABICHHBIMH
3a/layaMy, CJIEAUTHh 3a BBIIOJIHEHHEM IUIaHA ACHCTBUII M KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTH  TPYIIIIBI,

25



BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISASI TOTOBHOCTh
paspeiiatb KOHQIUKTHIL.

K xoniy obydenuss ¢ 9 knacce mpenMETHBbIE PE3yJdbTaThbl JOJKHBI OTPaXaTb
c(hOpMUPOBAHHOCTb Y 00YYAIOIIHNXCSI YMEHUM:

UCIIOJIB30BATh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIILHOCTh MEXaHUUECKOTO
JIBIKEHUSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK U YJIbTPa3BYK, D3JIEKTPOMATHUTHBIC BOJIHBI, PEHTTEHOBCKOE
W3JIy4eHHUEe, IIKajaa AJIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhl MCIYCKAaHUS W TOTJIONICHUS, anbda-, 0eTa- U ramMmma-
U3JIyYCHUS, U30TOMbI, SJIEPHAsT U TEPMOsiCpHAsT dHEPreTUKA) U CUMBOJIMYCCKUN
SI3bIK (PU3UKYU TIPU PEIICHUHN YUYeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3iuyaTh  SBIEHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
OpSMOJIMHEHHOE JIBIJKCHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJIeHUe TeJ, JBIKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHME MaTE€pUAIbHOW TOYKH, PEAKTHUBHOE JBWIKEHHE, HEBECOMOCTD,
KojeOaTenbHOE JBWIKEHHE (TapMOHUYECKHE, 3aTyXalollhe, BbIHYXJICHHBIC
Kosie0aHus), Pe30HAHC, BOJHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpakKeHHE
3ByKa, uHTephepeHuuss u Tudpaxiys BOJH), MPSIMOJIUHEHHOE PacIpOCTpaHEHUE,
OTpakeHHE M TMpPEJIOMJIEHHE CBETa, IOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJbHBIX I[BETOB,
€CTeCTBEHHAas  PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITy4eHHUs) 1O ONMUCAHUI0O UX XapaKTePHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpYyXaroieM Mupe (B ToM yucie (U3NYECKUe SIBICHHS B TIPUPOJEC: NMPUIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHET COJHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX
OpraHU3MOB, BOCHIPUSTHE 3BYKOB >KHBOTHBIMU, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TeJl, ONTUYECKUE SBICHUS B MPUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTpadUOIETOBOTO UM PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJAHOAKTUBHOE
U3JIy4YEHUE NPHUPOAHBIX MHUHEPAJIOB JIEHCTBUE pPAaJUOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7a4y B YUeOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

OMHCHIBATh M3YUYEHHBIC CBOWCTBA TeN W (DU3MYECKHUE SIBICHUS, WCIOJB3YS
¢usnueckre BENMWYWHBI (CPeAHsIT W MTHOBEHHas CKOpPOCTh Teja TMpHU
HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, MEPEeMEIICHUE MPU PABHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBJKEHHUH,  YIjoBass  CKOPOCTb,  LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, CUJia TPEHUSsl, CHIIa YIIPYTOCTH, CUjla TSKECTH, YCKOPEHUE CBOOOIHOTO
MaJICeHUsl, BEC Teja, HEHTP TSXKECTU TBEPAOTO TeJla, UMITYJIbC Tejia, UMITYJIbC CHIIBI,
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MOMEHT CHJIbl, MEXaHUYECKas padoTa U MOLIHOCTb, NOTEHLIMAJIbHAS SHEPrUs Tena,
MOJHATOrO HAaJl MOBEPXHOCTHIO 36MJIH, TOTCHIIMATIbHAS SHEPTUs CKATOU MPYKUHBI,
KMHETUYECKAs] DHEpPrus, IIOJIHAs MEXaHM4YECKas DHEpPrus, MNEpPHOJ M YacToTa
KoJie0aHU, Mepruoj, MaTEMATHUYECKOTO U MPYKUHHOTO MasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKA3aTENb MPEIOMIICHUS
cpeibl), TpPU ONHCAaHWUW TPABUIBHO  TPaKTOBaTh  (DU3UYECKUI  CMBICI
WCIIOJIB3YEMbIX BEIUYMH, MX O00O03HAYCHUS W €JUHUIIBI (U3UYECKUX BEITUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH rpadKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHUH;

XapaKTepu3oBaTh CBOWMCTBa TeJ, (U3MYECKHE SBJICHUS U IPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS SHEPTUM, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIUIL
CYNEPNO3ULMHA CHUJl, MNPUHLMI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproTOHa,
3aKOH COXPAaHEHUs HMITYJIbCa, TEOPEMY O KMHETHMYECKOM 3Hepruu, 3akoH ['yka,
3aKOoH bepHym, 3aKOHBI OTpaKEHHS U MPETOMIICHHS CBeTa, (pOpMyIlly TOHKOMN
JIMH3bL, IUVIAHETAPHYIO MOJENb aTOMa, HyKJIOHHYIO MOJEIb @TOMHOTO SIAPA, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MAcCOBOI'O YHUCEN MPHU SANEPHBIX PEAKLUAX, IPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MATEMAaTUYECKOE BhIPAKEHUE;

CTpOUTh (PU3UYECKUE MOJENH pealbHBIX OOBEKTOB, MPOILIECCOB U SIBICHUIA,
BBIIENISATh TPU 3TOM CYIIECTBEHHBbIE M BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB,
NPOIIECCOB, SABJIICHUN, TNPUMEHATh (U3UYECKUE MOJEHN Uil OOBICHEHHS
(du3MUecKUX MPOLIECCOB U pPelIeHUs YIeOHbIX 3a/1a4;

OOBSACHATH (PU3MYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/laud, B TOM 4YHUCJIEe TpPeOyIOUMe YUCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, IIPU ITOM BHIOUPAThH aJEKBATHYIO
¢u3nUecKyto MOJelNb, BBISBISTH MPUUMHHO-CIEICTBEHHBIEC CBSI3M U BHICTPAWBATH
JOTHUYECKYIO0 UEMOYKY pacCyXIEHUW M3 2—3 IIaroB C OMNOpPOMl HAa H3y4YEHHbIE
CBOMCTBA (PU3UUECKUX SABJICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO pemiaTh pacuéTHBIC 3aJa4M M0 M3ydYaeMbIM TeMaM Kypca (U3HKH,
BHIOWpass aJeKBaTHYI (HU3UYECKYI0 MOJElb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy1, CBSI3BIBAIOMNX (U3MUYECKUE BETUUYUHBI, 3aITUCHIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBIATH HEIOCTAIONINE WM U30BITOYHBIE
JlaHHblE, OOOCHOBBIBATH BHIOOp METOAA pEIICHHs 3aJayd, MCIO0JIb30BATh
CIIPABOYHBIE JAHHBIC, IPUMEHSATh METOJIBl aHAJIM3a Pa3MEPHOCTEM, UCIOJIb30BAThH
rpadgudeckue  METOABl  pemieHus  3a7]ad, [POBOJUTH  MAaTeMAaTHYECKHE
nmpeo0pa3oBaHus U PACUETHI, OIEHUBATH PEATMCTHYHOCTh MOJYICHHOTO 3HAUYCHUS
¢usnueckol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3UYECKOW BEIMYWHBI,
MOJYYEHHOU MPU PELICHUU 3aa4U;
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pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3nUecKnX METOAOB, W TpeIjaratb OPUEHTHUPOBOYHBIA CIOCOO pEIICHUs, B
ONMCAaHUU  WCCIECOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(rumoTe3y), OICHWBATh MPABUIBHOCTH TMOPSAKA TPOBEACHUS HCCICIOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJMUTH OIBITHI 1O HAOIIOICHUIO (PU3UYCCKHUX SBICHUN WU (PU3HUECKHX
CBOMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JCHCTBHE 3aKOHA bepHYUIM M BO3HUKHOBEHHUE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAaHMA, TPAMOJMHEHHOE paclpOCTPaHCHHE CBETa,
pas3ioxeHne OelIoTo CBeTa B CHEKTpP, U3YUCHHE CBOMCTB M300paXEHUS B MIOCKOM
3epKaje U CBOMCTB M300pa)keHHs MpeaMeTa B COOMparolel JuH3e, HAOI0IeHUE
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB U3JyYeHHS): (DOPMYIUPOBATH MPOBEPIEMOE
npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITENTLHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OIMCHIBATH XOJI OTBITA U (HOPMYIUPOBATH BHIBO/IBI,

IPOBOAUTL MPU HEOOXOJMMOCTH CEPHIO NPSIMBIX H3MEPCHHUH, OIpeaeiss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEUIHOCTb
pE3yNbTaTOB MPAMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOpP CMOCOOA M3MEpEHUs
(M3MepUTeNbHOTO MpUbopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsT GU3NUECKUX BEIUUUH (CPEIHsI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUMIKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOXDUIMEHT  TPEeHHUS  CKOJBKECHUS,
MexaHu4yeckas pabora W MOIIHOCTh, YacToTa M TEPUOa  KoJieOaHMA
MATEMaTUYECKOTO U NPYXKUHHOTO  MAasSTHHKOB, (DOKYCHOE  pacCTOSHHE
cobuparorieii JUH3BI W e€ ONTHYEeCKas Cujla, paadoaKTHBHBIM (QOH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHs, IUTAHHPOBATh H3MEPEHHUS, CaMOCTOSITENIbHO COOUpPaTh
DKCIIEPUMEHTATBHYI0 ~ YCTAaHOBKY,  BBIYHCIATH  3HAYEHUE  BEIUYUHBI |
aHAIM3UPOBATH TOJYYCHHBIE PE3YJbTATHI, OLEHMWBASI MOTPEITHOCTHh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOAUTH DKCIIEPUMEHTAIBHBIC MCCIICIOBAHUS 3aBUCUMOCTEH (DU3UYECKUX
BENWYHMH (3aBHCHUMOCTh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTH CHWJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHS, MEpPUOAa KOJeOaHWUN MaTEeMaTHYECKOTO MAasTHUKA OT
JUIMHBl HUTH, OIPEACIICHHE YCKOPEHHsS CBOOOIHOTO TAJeHUs, HWCCIIECIOBaHUE
W3MCHECHHS BEJIMYMHBI M HAIpPaBICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTBH yTja
OTpaXCHHUS CBeTa OT yria NaJcHUs, yria MPEeJIOMJICHHUS OT YIJIa IaJCHUS
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CBETOBOI'O Jy4ya, WCCIECIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI TI0
TOpMO3HOMY MyTH (10 QoTorpadusiM)): COBMECTHO C yUHUTeIeM (POpMYIUPOBATH
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUSI, CAMOCTOSTEIBLHO TJIaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATH MOTPEITHOCTH, JCJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

cobnoaTh mMpaBmia 0O€30MacHOTO TpyJda Ipu paboTe ¢ JabopaToOpHBIM
o0opyI0BaHUEM;

XapaKTEePU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX omnucaHus (B TOM
YyuCje: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JO3UMETpP, kaMepa BuiibcoHa), MCTHONB3ys 3HAHUS O
cBOMCTBaX (U3UYECKUX SIBICHUM U HEOOXOJMMBIC (DU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOUCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX IMPOIECCOB TIPHU
perieHnd y4eOHO-TIPAaKTUYECKUX 3aJ1ady, ONTHYECKUE CXEMBl IS TMOCTPOCHUS
N300paKEeHUH B IJIOCKOM 3epKajie U COOMpAaroIeH JIMH3E;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O pUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU IJIsi 0OECTICUECHUS
06e30MacHOCTH TPU OOpallleHUd ¢ TMpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBBS M COOJIIOJICHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karouien cpeae;

OCYIIECTBIISITH MOUCK MH(pOpMaIu Gusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOUCKOBBIM 3aMpOC, HaXOAUTh MYTH OIpEaeTICHUS
JIOCTOBEPHOCTH TOJTYYEHHOW HH(POPMAllUM HAa OCHOBE HMMEIONIUXCA 3HAHUNA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WNuTtepHer, Bmanerp mnNpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHUCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
uH(pOpPMAITMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOJINIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON AESITEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YyYCHHBIM MOHSATUWHBIM anmapar M3y4aemMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUIEHHE TMpE3EHTaluel ¢ ydéToMm
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.
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7 KIIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/t

HaumenoBanue pa3xaejioB U TEM

KoaundecTBo 9acoB

DJIeKTpOHHbIE (LN (PPOBbIE)

nporpaMmal Bcero KOHTpOJ’lebIC _]IaﬁopaTopH],[e oﬁpasonaTeﬂbele pecypcChl
padoThI padoThI
Pazjen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
bu6mmoreka [{OK
1 Pu3HKa — Hayka o npupoie 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 DH3HUCCKHE BEIHIHHI 4 3 https://m.eds00.ru/7f416194
13 EcrecTBeHHO-Hay4HBIN METO 5 1 bubnuoreka [IOK
' TTO3HAHUS https://m.edsoo.ru/7f416194
14 [ToBTOpEHME 1
Wroro mno pazueny 9
Paspnen 2. IlepBoHayanbHbIe CBeICHUSI O CTPOCHHH BelleCTBA
2.1 Crtpoenue BemecTa 2 1 bubmorexa LIOK
) https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMOACHCTBUE YaCTHII 4 5 bubnuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1 https://m.eds0o.ru/7f416194
2.4 [ToBTOpEeHME 1
Hroro no pazgeny 8
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 Mexanuseckoe JBiokerne 10 2 https://m.eds00.ru/7f416194
bubmuoreka [{OK
3.2 Muepuus, macea, n10THOCTS ) 1 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 15 1 3 https://m.edso0.ru/7f416194
3.4 IloBTOpEHHNE 1
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Hroro no pazneny

35

Pa3nes 4. JlaBiaenne TBEPABIX TeJl, AKUJAKOCTEH U ra3oB

Nl
41 A — 5 2 BuGamorexa LIOK
' P St https://m.eds00.ru/7f416194
razamu

bu6mmoreka [{OK

4.2 JlaBaierie KuKocTH 6 https://m.edso00.ru/7f416194
bu6mmoreka [{OK

4.3 ATMOC(EpHOC J1aBICHHE S 1 https://m.eds00.ru/7f416194

44 JleficTBHE KUIKOCTHU U Ta3a Ha 12 3 bubnuotexa [JOK

' MOTPYKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194

4.5 [ToBTOpEeHUE 1

Wroro mo pazueny 29

Pa3nes 5. PaGora u MomHoCTh. JHeprus
bu6moreka [IOK

5.1 Pabora u mom#oCTH 6 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK

5.2 [IpocThie MEXaHU3MBI 8 2 https://m.edso0.ru/7£416194
bu6mmoreka [IOK

5.3 MexaHudeckas SHEPTHsI 5 1 https://m.edso0.ru/7£416194

5.4 IToBTOpEeHME 1

Hroro no pazgeny 20

[TpomexxyTodHas arTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TIPOTPAMME
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8 KUIIACC

Ne i/t

HaumenoBanue pa3xaejioB U TEM

KoaundecTBO 9acoB

DJIeKTpOHHbIE (LN (POBbIE)

NporpamMmmMsbl Bceero Kontpoasubie | JlaGopaTopHble oOpa3oBaTe/bHbIe PecypChl
padoThI padoThI
Pasnen 1. TensoBblie siBeHUsI
. bu6mmoreka [{OK
11 Ctpoenue u CBOICTBA BEIECTBA 6 https://m.edsoo.ru/7f4181ce
bu6morteka [IOK
1.2 Terobie nporecch! 33 ! 6.5 https://m.edsoo.ru/7f4181ce
1.3 IToBTOpEeHNE 2
Hroro no pazneny 41
Paznea 2. DiieKTpu4YecKHe M MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsIbl. 3apPSKECHHbBIC 9 1 bubnuorexa [JOK
) TeJa ¥ UX B3aNMOJACHCTBUSA https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 ITocTosSTHHBIN 3NIEKTPUUYECKUN TOK 31 1 10 https://m. edso.ru/7f4181ce
bu6moreka [IOK
2.3 MarsuTHbIC SBICHUS 11 2 4 https://m. edso0.ru/7f4181ce
bu6mmoreka [IOK
2.4 DJICKTPOMATHHTHAS HHIYKIH ! 1 1 https://m.edsoo.ru/7f4181ce
2.5 IToBTOpEeHME 2
Hroro no pazgeny 60
[IpomexyTouHas aTTectanus 1 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 295

ITIPOTPAMME
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9 KUIIACC

KoaundecTBO 9acoB

Ne i/ HaumeHnoBaHue pa3jiejioB U TeM Korrpoasnsre | Mpaxrmeckue DJIeKTpOoHHbIE (HHU(PPOBBIE)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI

Paszjnen 1. Mexanuveckue siBJIeHUs

11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
OITMICAHHUS https://m.edsoo.ru/7f41a4a6

1.2 Bsanmoneiictue ten 20 1 3 Eggg?/ﬁzlaii(ﬁﬂ f41a436

1.3 3aKOHBI COXPAHCHHUS 10 3 Eggg?/()n:i;ziorﬁﬂ f41a436

1.4 [ToBTOpEHUE 2

Hroro mo pazgeny 42

Pa3nen 2. Mexanudeckue Ko0J1e0aHUs U BOJTHBI

2.1 Mexannyeckue KoyieGaHus 7 3 ]f?tptIngI:I;I/(r)rT\.eeI:jZ(i(.)rIlf/7 f412436

2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 Egggﬁ;;iiiﬁﬁn f413436

2.3 IToBTOpEeHME 2

Hroro no pazgeny 17

Pa3znes 3. DiIeKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI

31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6

3.2 [ToBTOpEHME

Wroro no pazneny

Pa3nen 4. CBeToBBIC SIBJICHUSA

4.1 3aKOHBI pacCIpOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK
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bubmnoreka [IOK

4.2 JIMH3BI ¥ OITHYECKHUE TPUOOPHI 6 3 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [{OK

4.3 Paznoxenne 6em0ro cBETa B CIEKTP 3 2 https://m.eds00.ru/7f41a4a6

4.4 IloBTOpEeHME 1

Wroro mo pazueny 16

Paznea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [{OK

5.1 Hcnyckanve u morJioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK

52 (Tpoettie aTOMHOTO 5/pa 6 . https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK

5.3 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6

5.4 [ToBTOpEHME 2

Hroro mo pazgeny 19

[TpomexxyTouHas aTTecTarus 1
OBIIEE KOJIMYECTBO YACOB I10 102 97

ITPOTPAMME
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