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PABOYASI IPOTPAMMA YUYEBHOI'O NPEJIMETA «®U3UKA» (BA3OBBII
YPOBEHD)

Pabouas nporpamma o yueoHomy npeamery «dusukay (6a30BbIid YPOBEHB ).

PabGouass mporpamma mo yueOHOMy mnpenMery «Pusmka» (0a30BBIH  YPOBCHB)
(mpenmetnass ob6nacte "EcrtecTBeHHO-HayuHble TpeaMeTh") (amee COOTBETCTBEHHO -
nporpamma o ¢usuke, pusnka) BKIOYACT MOSCHUTEIBHYIO 3alUCKY, COACpKAHUE O0ydeHUS,
IUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHHUSI IPOTrpaMMBbl IO (pu3HKe.

[TosicuutenpHas 3amnucka.

[Iporpamma mo (u3nMKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUsS COCTaBlieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOll MporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Takke C Yy4eTOM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEIMIMHU MPEenojaBaHusl y4eOHOTro
npeamera "duzuka'.

CopepxaHue MporpaMMbl 1O (U3MKE HaIpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAYYHOH T'pPaMOTHOCTH OOYYalOMIMXCS W OPraHM3alUI0 M3y4eHUs (U3UKU Ha JIESTEITbHOCTHON
ocHOBe. B mporpamme 1o ¢u3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO IpeiMeTa B
peanuzanuu TpebdoBanuii GI'OC OOO K IUIaHUPYEMBIM JHMYHOCTHBIM M METalpeIMETHBIM
pe3ynbTrataM OOYYeHMs, a TaKKe MEXIPEJIMETHbIE CBS3M €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs.

ITporpamma o ¢u3uKe yCTaHABIUBAET paclpesieleHne y4eOHOro Marepuana mo rojiam
oOyueHust (Io Kjaccam), HpeasaraeT MNPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YUEHHsS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS M Yy4yeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

IIporpamma 1o ¢u3uke pazpaboTaHa C LENbIO OKa3aHUs METOJUYECKOW MOMOILU
YUUTEIIO B CO3aHUM paboyeil mporpaMmbl 10 y4eOHOMY MpeIMETY.

®usuka SBISETCS CHUCTEMOOOpA3YIOUIMM  JJi1  €CTeCTBEHHO-HAyYHbIX  Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ononoruei, actpoHomuen u ¢uznyeckoi reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHO-
HaY4YHYI0 KapTUHY MHpa, MperocTaBiseT Haubojiee sCHble 00paslibl MPUMEHEHHs] HAay4YHOTO
MeTO/1a O3HAHMSI, TO €CTh CII0Cc00a MOJIy4YeHUsl JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 T7IaBHBIX 337a4 (U3NUECKOro 0Opa3oBaHusl B CTPYKType 001Iero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOM T'PaMOTHOCTM M HHTEpeca K HayKe Yy
oOyuaromuxcs. M3ydeHue ¢u3uku Ha yriiyOJeHHOM YpOBHE TMIpENIojiaraeT OBJIAJCHUE
CIIEYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTH:

HAay4YHO 00BACHATH SABJICHUS, OOCHHWBATh W INIOHUMATh 0COOEHHOCTH HAay4YHOI'o HUCCJICAOBaHUA,



UHTEPIPETUPOBATh [JaHHbIE M MCIIOJIb30BaThb HAy4YHbIE [OKa3aTeIbCTBA [yl IIOJy4EHUS
BBIBOJIOB".

enmn u3ydyeHus: pU3MKKM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMS OIpPEICNICHBI B
KOHIIETIMH IpenojaBaHus yyeOHoro npeaMera "®dusuka" B 00pa3oBaTeNbHBIX OpraHU3ALUAX
Poccuiickoii @enepanuy, peaan3yoLUX OCHOBHbIE 0011e00pa30BaTeIbHbIE IPOIPAMMBI.

Henu nzyyenus Hu3nku:

- NpuoOpeTeHHe HHTEepeca M CTPEeMJICHHS OOYdYaloNmMXCS K HAyYHOMY H3YUCHHIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEACTaBIEHUH O HAyyHOM MeETOJe IO3HaHus U (popMUpOBaHUE
HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

- (popMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KAaK pe3yJabTaTa M3yUeHHUS OCHOB CTPOCHHS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

- (popMHpOBaHUE NPEACTABICHUN O poJid (PU3HUKU JUIS PA3BUTHUS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

- pa3BHTHE TMPEICTAaBICHUA O BO3MOXKHBIX chepax Oyaymei mnpodeccHoHaANTbHOMI
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HalpaBJICHUU.

JlocTukeHne HTHX Meneil mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusi 00€CIIEUYNBACTCS PEIICHUEM CIISAYIOIINX 3a/1ay:

- IpuoOpeTeHue 3HaHWW O JAMCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

- [puOOpeTeHHWe YMEHUN ONUChIBaTb U OOBACHATH (U3NYECKUE SIBICHUSA C
UCTIOJIb30BaHUEM TTOJTyYSHHBIX 3HAHUIA;

- OCBOGHHE METOJIOB pEIIEeHUs] NPOCTEHIIMX pPAcCUYETHBIX 3a7ay C HCIOJIb30BAHUEM
bu3nueckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

- pa3BUTHE YyMEHUWI HaOIOJaTh TPUPOAHBIC SBICHUS W BBITOJIHATH  OIBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMEHTANBHBIE  HCCIEIOBAaHUS C  HCIIOJIb30BaHHEM
U3MEPUTENBHBIX TPUOOPOB;

- OCBOCHHE NpHUEMOB paboThl ¢ WHpopManuel (U3NYECKOrO COJACpXKaHUSA, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HWKH, aHANW3 M KPUTHYECKOE OICHWBAaHHE
uH(pOopMaLnu;

- 3HAKOMCTBO CO cepamu MpohecCHOHAIBHON AEATEIbHOCTH, CBSI3aHHBIMU C (U3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU HA JOCTIKEHUIX (PU3UUECKON HAYKH.

OO6miee 4KCIIO YacoB, PEKOMEHIOBAHHBIX IS M3Y4YeHHUs] (PU3MKU Ha 0a30BOM YpOBHE, -

238 gyacoB: B 7 kiacce - 68 yacoB (2 yaca B He/ielN0), B 8 kitacce - 68 yacoB (2 yaca B HEZIENIO), B



9 kmacce - 102 gaca (3 gaca B Hemenmto). [Ipeanaraemeiii B mporpamMMe 1o ¢Gu3MKe NMEepeueHb
71a00paTOpHBIX pabOT M OMBITOB SBISETCS PEKOMEHIATEIbHBIM, YYUTEIb JeNaeT BBIOOp HpHU
NPOBEICHUHN J1a00PATOPHBIX PabOT M ONBITOB C YYETOM HWHAWBUIYAIbHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIUCKa SKCIICPHUMEHTAIBHBIX 3a/IaHui, MpelylaraéMblX B paMKax OCHOBHOTO
roCyJapCTBEHHOTO 3K3aMeHa 0 (U3HKe.

Conepxanne oOyueHus B 7 Kiacce.

Dusuka u ee poab 8 NO3ZHAHUU OKDYIHCAIOULE20 MUPA.

®usuka - Hayka 0 npupone. fAsineHus npupoasl. Ousnueckue ABICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenW4HMHBL. V3Mmepenue ¢usndeckux BennynH. DPu3Mdeckue NpuOOpHI.
ITorpemHocTs n3MepeHnii. MexayHapoiHas cucTeMa eIMHUL.

Kak ¢u3uka u apyrue ecrecTBEHHble HAyKW M3y4yaroT npupofy. EcrecTBeHHOHay4HBbIH
METOJ IO3HaHMA: HaOJIIOJEHHE, IOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBHKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
($u3NYECKUX SIBICHUHN C IOMOILBIO MOJEIIEH.

[emoncmpayuu.

MexaHnuecKue, TeIIOBbIe, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue MpuOOPsHl M Mpolenypa NPSIMbIX HW3MEPEHUN aHAIOTOBBIM U IU(POBHIM
npudopom.

JlabopamopHvie pabomuvl 1 onwvimol.

OmnpenesneHue 1eHbl JeJIeHUs IKalbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenue paccTossHUN.

W3mepeHue oObeMa JKUAKOCTH U TBEPAOIO Tea.

Omnpenenenne pa3smMepoB MaJIbIX TEI.

W3mepenne TtemmepaTypbl INpU IOMOLIM KMIKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIIEPATYPHI.

[IpoBenenue wucciaenoBaHuss MO TPOBEPKE THUIOTE3bl: JAJBHOCTh IIOJETa MIapUKa,
MYIIEHHOTO0 FTOPU30HTAJIBHO, TEM OO0JIbIIIe, YeM OOJIbIle BHICOTA ITYCKa.

Ilepsonauanvuvie c6e0eHUs 0 cmpoeHuu seutecmed.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, WX pa3Mepbl. OMBITHL, JTOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkenue uactull BemlecTBa. CBsi3b CKOPOCTH JBHKEHUSI YacCTHUIl C TEMIIEpaTypoil.
BpoynoBckoe nBwkenue, muddysus. BzaumopeicTBre dYacTWil BEUIECTBA: MPUTSKEHHE U
OTTaJIKUBaHUE.

AFpCFaTHBIC COCTOsIHHUA  BCIIECTBA: CTPOCHHUE TIa30B, }IQH,I[KOCTeﬁ H  TBEPAbIX



(kpucTaymInyeckux) Teia. B3auMocBs3b MEXIy CBONCTBaAaMH BEUIECTB B Pa3HbIX arperaTHbIX

COCTOSIHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUH

BOJBI.

Hemoncmpavuuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Hab6monenue nuddysum.

HaGHIO[[eHI/Ie HBHeHHﬁ, 06'[:51CH$IIOH.II/IXCSI MNPUTAKCHUEM HWJIM OTTAJIKMBAHHUCM YaCTHIL]

BEIICCTBA.

JlabopamopHuvie pabomvl 1 onwvimol.

OrneHka graMerpa aroMa METOI0M PSJIOB (¢ UCTONIb30BaHUEM (oTorpadmii).
OnBITHI 10 HAOTIOICHHUIO TEILIOBOTO PACIIMPECHHSI Ta30B.
OnbITHI IO OOHAPYKEHHIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

ﬂguofceHue U g3aumooelicmeue mel.

Mexanuueckoe JBuUKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JBMkKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBHMKEHHUU. PacdeT myTu v BpeMeHU IBUKEHUSI.

SBnenne nmHepuuM. 3aKOH MHEpUMU. B3auMoznelcTBHE Ten Kak INPUYMHA HW3MEHEHHUS
CKOPOCTH IBHMXKEHHMsS Tel. Macca kak mepa uHepTHocTH Tena. IlnotHocTs Bemiecta. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA.

Cuna kak XapakTepucTHKa B3aumojeicTBus Ten. Cunma ymnpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHHe TAroTeHus M cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec tena. HeBecomocTs. CiiojkeHue Cuil, HaIllpaBJIEHHBIX I10
onHOI npsimoil. PaBHozelicTBytomas cun. Cuna TpeHus. TpeHHe CKOJbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jlemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHHS Tela.

N3mepenne ckopocTy NPSIMOJIMHEWHOTO JIBUKEHHSL.
Habntoienue siBjeHUs] HHEPIUH.

Habmronenue u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEI.

CroxeHue cuil, HallpaBJIEHHBIX IO OJJHON MPSIMOH.

JlabopamopHuvie pabomuvl 1 onwvimol.

OHpe,Z[CJ'ICHI/IC CKOpPOCTH PAaBHOMCPHOI'O ABHKCHUSA (mapHKa B JXHWIAKOCTH, MOJICIIA
SJICKTPHUYCCKOTO aBTOMOOMIIA M TaK ,uanee).

Ompenenenne cpeaHel CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa IO HaKJIOHHOU

IIJIOCKOCTH.



Omnpenenenne MIOTHOCTU TBEPIOTO TENA.

OmnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHHs (AedopMaryiu) NPYKUHBI OT
IIPUJIOKEHHOMN CHUJIBI.

OneITEI, IEMOHCTPUPYIOIUE 3aBUCHUMOCTb CHJIBI TPEHHs CKOJIBXKCHMs OT Beca Telaa U
XapakTepa COIIPUKACAIOLINXCs IOBEPXHOCTEN.

JHasnernue meepovix mei, HCUOKOCMEU U 2A308.

Hapnenne. CrocoObl yMEHbLICHMS W yBEIWYEHUs JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJIEHUs Taza oT o0beMa, Temrneparypsl. [lepenaua naBieHus: TBEpAbIMU TeIaMH,
KHUJIKOCTSIMM U ra3amu. 3akoH Ilackans. IIHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS
KHUIKOCTH OT riyOmHbl. [miapocratmueckuii  mapagokc.  CooOmaromuecst — COCYIIBL
['unpaBnnyeckue MEXaHU3MBI.

Atmocdepa 3eman u arMocdepHoe nasieHue. [IpyuuHBI CylIeCTBOBaHMS BO3IYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl mnsi u3MepeHus
aTMoc(hepHOro JaBICHHS.

JlelicTBUe KHMJIKOCTM M Ta3a Ha IMOIPY)KEHHOe B HHUX Teso. BelTankupatomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxoruaBanue.

Hemoncmpauuu.

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Fa30M.

Coobmatomuecs: Cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue nelicTBrs aTMOC(EpHOTO 1aBICHHUS.

3aBHCHUMOCTh BBITAJKUBAIOIIEH CUIIBI OT 0ObeMa NOrpyKEHHON YacTu Tesa U MIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue 1aBaHWsA TeN: IUIABAaHUE WM IOTPY)KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IIJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamophwvie pabomul U ONnbIMbL.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00beMa MOTPYKEHHOW B JKHJIKOCTH
YacTH TelIa.

OnpeneneHrue BBITAIKMBAIONIEH CHIIBI, JEWCTBYIOIIEW Ha TENO, MOTPYKEHHOE B
JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, ICMCTBYIOIIEH Ha TEJIO B KUJKOCTH,

OT MacCcChI T€Jia.



OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI, JECHCTBYIOIIECH Ha
TCJIO B X KUAKOCTH, OT 061>eMa HOI‘py)KGHHOfI B )KUAKOCTH 4aCTH TE€JIa U OT INIOTHOCTH XUJIKOCTH.

KonctpynpoBanue apeomerpa WJIM KOHCTPYMPOBAHUE JIOAKA M ONpENEICHUE €€
rPY30I0bEMHOCTH.

Paboma u mowpocmo. Duepzusi.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuio paBHOBecus
peruara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. "30110TO€ MpaBuiIO" MEXaHUKH.
Koaddumuent mnomesnoro nerictBus (manee - KIIJ) mnpocteix Mexanusmon. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunueckass 3Heprus. KuHeTtmueckas W mnoTeHIUanbHas sHeprus. I[IpeBpanieHue
OJIHOTO BHUJIa MEXaHUUYECKON YHEPTUU B JPYToil. 3aKOH COXpaHEHUsI YHEPTHH B MEXaHHKE.

[emoncmpayuu.

[IpuMepsl POCTBIX MEXAHU3MOB.

./]a60pam0prle Da60mbl U onbvlniol.

Onpenenenue paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBM)KEHUM Teja 110
TOPU30HTAILHONW MOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON DHEPIHH.

Coneprxanue oOyueHus B 8 Kiacce.

Tennosvble s61eHUs.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPHH CTPOEHHUS BelecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. OnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBEpOTO, XKHIAKOTO ¥ Ta3000pa3HOTO COCTOSIHHM BemecTBa. Kpucrammueckue
u amoppubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH M TBEPABbIX TEJNI Ha OCHOBE
MIOJIO)KEHUH MOJIEKYJIIPHO-KMHETUUECKON Teopuu. (CMayuMBaHUE M KalWULSIPHBIE SBJICHUS.
TemoBoe paclIupeHHe U CKATHE.

Temnepatypa. CBsizb TeMmiiepaTypbl CO CKOPOCTHIO TEIMJOBOIO JIBUJKEHUS YacCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Bupl Temonepeaauu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnyectBo TemioTsl. YjaenbHas TEMJIOEMKOCTb BeIIeCTBA. TerIO0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TeMIoBOro OanaHca. IlnaBieHune um oTBepAeBaHUE KPUCTAIIMUECKUX

BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanus. Mcmapenue.



Kunenune. YnenpHas Termora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHIEHUS OT
aTMoc(hepHOTro JaBJICHMS.

Brnaxnocts Bo3ayXa.

DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Ipunnuner pabotel TertoBbix aurarenei KIIJ[ temmoBoro apurarens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpavuuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGuroteHne SBICHUI CMAYMBAHMS M KAIMAJUTSIPHBIX SBJICHUM.
Hab6mronenre TeniaoBoro pacuimpeHus Te.

N3menenue naBiaeHus ra3a npyu K3MEHEHHH 00beMa M HAarpEeBaHUH WJIH OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMrnepaTypsbl.

Bupael Terionepenayu.

OxtaxkIeHre Py COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.
CpaBHEHHE TETNIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
HaGmronenye KumneHus.

Habmroienne mocTostHCTBa TeMIIEpaTyphl MpH TUIaBICHUH.
Mojenu TenJI0BBIX ABUTATEIICH.

Jlabopamopuwie pabomovl 1 onwvimoi.

OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnpITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHON COJIM WIIM caxapa.

OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHMSI Fa30B, )KUIKOCTEH U TBEP/BIX TEI.

Onpenenenre AaBleHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnepIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro oobemMa u
HarpeBaHus WINA OXJIaKICHUS.

[IpoBepka THUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

Habmtonenne u3MeHeHUs] BHYTPEHHEW HSHEpruu Teja B pe3yjbTaTe TeIionepenayd U
paboThI BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIJIOOOMEHA NPU CMEIINBAHUH XOJIOJHON U ropsiueii BOIbI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOH IpU TEIIOOOMEHE C HarpeThiM

MCTAINIMYCCKUM HUJINHAPOM.



Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.
UccnenoBanue npoliecca uCrapeHus.
OrnpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3AyXa.
Omnpenenenne yaeIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

Dnekmpudeckue U Ma2HUMHbLE A6ACHUA.

OnexTpuszauus Tes. JIBa poja 3JIeKTpUUECKUX 3apsAaoB. B3anMopelicTBue 3apsiKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHUCTBUS 3apSKEHHBIX TEJI OT BEJIWYUHBI
3aps1I0B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe none. HanpskeHHOCTD aiiekTpudeckoro nods. [Ipuanun cyneprnosunuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEeMEHTapHbIN 3eKTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3apsa.

ONEKTpUUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS D3JIEKTPUYECKOro ToKa. Mcrounukum
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckas unenb. Cuna TOKa. OiekTpudeckoe HamnpsbkeHue. ConpoTuBiieHUE
IIPOBOJIHMKA. YIEJIBHOE CONPOTUBJICHHME BewecTBa. 3akoH Owma Uil ydacTka LEHu.
ITocnenoBarenpbHOE U MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

Pabota u MOIIHOCTD 3JEKTpUUECKOT0 ToKa. 3aKkoH Jxoynsa-Jlenna. DnekTpuyeckue Henu
U MIOTpeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

IlocTosiHHBIE MarHuThl. B3auMOIEHCTBUE INOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHE s KU3HU Ha 3emie. OnbIiT Dpcerena. MarautHoe mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. Mcnosbp3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbrtel - @apaned. SIBineHue dneKTpoMarHUTHOW uMHAyKuuu. IlpaBuno Jlenna.
OnektporedHeparop. CrmocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa posia aJIeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

OnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHHUs HIIEKTPUUECKHX 3apsI0B.

[TpoBOTHHKYN U AUDIICKTPUKH.



MoaenupoBaHH€e CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJIS.
HcTOYHUKY IOCTOSHHOI'O TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a30BbIit pazpsi.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenue 31eKTpUuyecKoro HanpsKEHUs BOJIBTMETPOM.

PeocraT u mMarazuH cOnpoOTUBIICHUMA.

BzanmoeiicTBrHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/IeiICHUs TOJI0COB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHo€ 1oJie ToKa. IJIEKTPOMArHmT.

JlelicTBME MarHUTHOTO TTOJISI HA MTPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUs 31€KTPOMarHUTHON HHIYKIUH.

OnbiThl Dapajes.

3aBUCHMOCTD HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKa.

JlabopamopHvie pabomuvl 1 onwvimol.

OnbIThI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeT HHAYKIIMEH U IPH COMPUKOCHOBEHUH.

I/ICCJ'IC)IOBaHI/Ie HeﬁCTBI/IH QJICKTPHUYCCKOI'O ITOJI Ha TPOBOAHUKH U JHUDJICKTPUKH.

COopxka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMPsHKEHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHUS
pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IJIEKTPHUECKOTO COMPOTHBIICHHUS MPOBOTHUKA
OT €ro JUIMHBI, MJIOIaIA IOTIEPEYHOTO CEUeHUs U MaTepHuaa.

[TpoBepka mpaBuia CIOKEHUSI HANPSHKEHUN MPH MOCIEA0BATEIIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Al CUIIBI TOKA MIPH MAPAIIEIBHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOITHOCTH AJIEKTPHUYECKOTO TOKA, BBIICISIEMON Ha PE3UCTOpE.

I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKa, HAYIIECTO YCPE3 JTAaMIIOUKY, OT HAIIPSXKCHUA Ha



HEH.

Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJEHCTBHS IOCTOSIHHBIX MAarHUTOB.

W3ydyeHne MarHUTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB MNP HX OOBEAUHEHUU U
pas3JesieHun.

HccnenoBanue 1eHCTBUSA 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYLUIKA C TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTYIIIKE.

W3ydenue neiicTBUSL MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KoHncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3smepenne KIIJI a5iekTpoaABUTaTENbHONW YCTAHOBKH.

OnpITEl MO HCCIIEIOBAaHUIO SIBICHUS JJIEKTPOMATHUTHOW WHIYKIMH: HCCIEI0BaHUE
M3MEHEHUH 3HAaYeHUsI U HAIIPaBJIEHUS MHAYKIIMOHHOTO TOKA.

Conepxanne o0yueHus B 9 kiacce.

Mexanuueckue s61eHUA.

Mexanunueckoe aBukeHuUe. MarepuanbHasa Touka. Cucrema orcuera. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHEWHoe jaBwkeHHe. CBOOOJIHOE MaJeHHeE.
OnbiTel ["anuies.

PaBHOMepHOE nBUMXKEHUE 1O OKpykHOCTU. [lepuoa u wactora obpamenus. Jlunelinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBbit 3axoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IIpunimn
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHHSI CKOJBKEHHS, CUja TPeHUs
IIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHEe CBOOOJHOrO MajeHUs.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
Meperpy3KH.

PaBHOBecue marepuasibHOM TOYKH. AOCOJIOTHO TBepaoe Teno. PaBHOBecwe TBEPAOro
TeJla C 3aKPEIJICHHOM OChIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3smeHnenne nMiynbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS] MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannyeckas paboTra ¥ MOIIHOCTh. PaboTra cun TsokecTH, ynpyroctd, Tpenus. CBs3b



SHepruu U pabotsl. lloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
IToTrenumanpHas 3HEprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUUYECKON IHEPIHUH.

Hemoncmpauuu.

HabnroneHne MexaHMYeCcKOro ABMKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TEJl OTCUETA.

CpaBHeHue myTell M TPAeKTOPUN JBMKEHMSI OJHOIO U TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

W3MepeHune cKOpoCTH U YCKOPEHHs! MPSIMOIMHENHOTO ABHKEHHUSL.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O JABUKEHMSL.

HaGmonenne 1BMKeHHS Tea 0 OKPYKHOCTH.

HaGnronenne mMexaHMUYECKUX SIBJICHHWH, MPOUCXOAAIINX B cucTeMe orcuera "Tenmexka"
IpU €€ PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEJIEHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMSI TeJIa OT Macchl Tesa U JIeHCTBYIOLIEH Ha HETO CHUJIBL.

HaGmoeHne paBeHCTBA CHJI IPH B3aUMOAEHCTBHH Tell.

N3meHneHue Beca Tena npyu yCKOPEHHOM JIBUKECHHM.

Ilepenaua ummysbca npu B3aMMOAEHCTBUM TeJl.

IIpeoOpa3oBanus 3HEPrUM MNP B3aUMOAECHCTBUU Tell.

CoxpaHeHne UMITyJIbca IPU HEYNPYTOM B3aUMOAECHCTBUM.

CoxpaHeHHne UMITyJIbca IPH a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.

HabmtoneHne peakTHUBHOTO IBUXKEHMSL.

CoxpaHeHue MEXaHWYEeCKOH SHEPTHH MPU CBOOOTHOM MaJICHHUH.

CoxpaHeHne MEXaHN4ECKOW YHEPIHH NPH IBUKEHUU TeJla MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomovl 1 onvimoi.

KoHcTpynpoBanue Tpakra A pasroHa W JaJbHEHIIEr0 PaBHOMEPHOIO JABMXKECHHUS
IIApUKA WIH TEIEKKH.

Onpenenenrue cpeaHed CKOPOCTH CKOJIbKEHHS Opycka WM JBW)KEHMS IIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

OmnpeneneHne YCKOpPEHMsI Tejla IPH PaBHOYCKOPEHHOM JBM)KEHMM [0 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHHM 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3sl: €cliv Mpu PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaJbHOW CKOPOCTH
IyTU OTHOCATCSA KaK psJ HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOLIME NPOMEXYTKH BpPEMEHHU
OJIMHAKOBBI.

I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIBXKCHUA OT CHJIbl HOPMAJIbHOI'O



JTABIICHUSI.

Onpenenenre KOdPPUITUEHTA TPSHHUS CKOIBKCHHUS.

Onpenenenne KeCTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUST TIPU PABHOMEPHOM [BM)KCHUU Teja IO
TOPH30HTAILHOW TTOBEPXHOCTH.

Ompenenenre pabOTHl CHIIBL YIPYTOCTH TPU TOABEME TIpy3a C HCIHOIb30BAaHHEM
HEIIOABUKXHOT'O U ITOABUXKXHOT'O 6JIOKOB.

W3yueHne 3akoHa COXPAHEHUS SHEPTHH.

Mexanuueckue koaebanus u 80JIHbI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUU: MEPHO, 4acToTa,
aMImTyna. MaremMatud4ecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxaromue kojiebanus. BeinyxaeHHble Konebanus. Pesonanc. Mexanuueckue BOJIHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacIpOCTPAHEHUS.

MexaHuuyecKue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'pomMKoOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpauuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTH U HA IPY>KUHE.

HabmtoneHune BBIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.

Pacnpoctpanenue nMpoI0IbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HabnroneHne 3aBUCHIMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

AxycTHYecKHii pe3oHaHC.

JlabopamopHuvie pabomul 1 onwvimol.

Omnpenenenre 4acToThl U Meproia KoieOaHui MaTeMaTH4ecKoro MasTHHKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanne 3aBUCUMOCTH Iepuojia KojeOaHWil MOJBEIIEHHOr0 K HHUTU TIpy3a OT
JUIMHBI HUTH.

WccnenoBanne 3aBUCUMOCTH TepUoAa KoJIeOaHWHM MNPYKUHHOTO MAasiTHUKAa OT MacChl

rpysa.

[IpoBepka HE3aBUCUMOCTH Meprojia KoiebaHui rpy3a, MoIBEHIEHHOTO K HUTH, OT MacChl
rpysa.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpUOAa KOJIeOaHUM MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.



N3mepenue yckopeHus CBOOOIHOTO MaeHHUSL.

3JZ€KH1DOMCZZHM7’I’ZHO€ noJie U 3J1EKmMpOoMAaAcHUNIHble 60JIHbL.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX

BosH. [IIkana QJICKTPOMAaruuTHLIX BOJIH. Hcnons3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH

CBA3U.

DnekTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BojiHOBBIE CBOMCTBA CBETA.

[Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOiicTBa cBeTA.

./Ya60pam0prle Da60mbl U onbvlniol.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbI0 MOOMIIBHOTO TeseoHa.

Csemosuvle s61eHusl.

queBaﬁ Mojienb cBeTa. MICTOYHHMKM CBeETa. HpﬂMOJ’IHHCﬁHOC pacipoCTpaHCHUEC CBCTA.

3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[penomienue cBera. 3aKOH MpeaoMiIeHHs cBeTa. [1oHOe BHYTpEHHEE OTpaKEHUE CBETA.

Hcnonp30BaHue MOJIHOIO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xon nyqeﬁ B JmmH3e. OnTHyeckas cucTeMa (I)OToaHHapaTa, MHKPOCKOIIa H

Teneckorna. [1a3 kak onrudeckas cucreMa. bin3opykocTs U JaabHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. OmbiTel HploToHa. CriojkeHHE CHEKTPaJIbHBIX

OBCTOB. I[I/ICHepCI/ISI CBCTa.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

ITonmyyenne n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OnTHYecKuil CBETOBO/I.

Xon nydeil B cobuparouieil muH3e.

XoJ 1y4eil B pacCeUBarOLLEH JTUH3E.

[Tonmy4yenue n300pakeHUA C TOMOIIBIO JIMH3.

[Tpunmn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Monens r1aza.

Paznoxenue 6em0ro cBeTa B CIEKTP.

[Tonmy4yenue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.

JlabopamopHuvie pabomol 1 onwvimol.

I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTH yTIJia OTPAXCHHUA CBCTOBOI'O JIy4da OT yIJjia MaJaCHU.



N3ydenue xapakTepucTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jy4ya OT yIVIa MAaJeHMs Ha
rpaHuLe "BO31yX-CTEKI0".

[Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenne (HOKYCHOTO PAaCCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

OneITEI TIO BOCHPHUATHIO I[BETA MPEIAMETOB MPH HMX HAONIOJCHUU 4Yepe3 I[BETOBBIC
(UITBTPHI.

Keanmoesvie senenus.

OmnsiTel Pezepdopna u mranerapHast Mmoaens aroma. Monens aroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oeta- M ramma-uzinydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoromsl. PannoaktuBHble mpeBpauienus. Ilepuon
I0JIypacnaaa aTOMHBIX SIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOTO YHUCE. DHEPrusl CBA3U
aTOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounuku
sHepruu CoJlHLa U 3BE3 1.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTAaHU3MBI.

Hemoncmpauuu.

CrexTpsbl U3JIy4eHUS U TOTJIOLIEHHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CrnexTp Bomopo/a.

Hab6mronenue TpexoB B kamepe Buibcona.

PaGora cueTyrka HOHU3UPYIOMIUX U3TYICHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

JlabopamopHuvie pabomuvl 1 onwvimol.

HabnroneHne criioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.

HccnenoBanne TPeKOB: M3MEpPEHHME HSHEPrMM 4YacTUIBl [0 TOPMO3HOMY IYyTH (IO
¢dororpadusim).

W3mepenune paanoakTHBHOTO (poHA.

THosmopumenvro-0b00warowuLl Mooyb.

[ToBTOpUTENBEHO-0000IAOIINKA ~ MOAYAb TpEAHA3HAUYeH JJs CHUCTEMaTH3alluud U
0000111eHUST TPEIMETHOTO COACPIKAHHUSI U OTBITA IEATEIHHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (pU3MKH, a TakkKe Uil MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO

busuke 11t 00yJaroImuXcsl, BRIOPABIIUX ATOT YI€OHBIN TTpEaMET.



IIpy wu3ydeHMHM JaHHOTO MOJYJS pPEAIM3yIOTCd M CHUCTEMATU3UPYIOTCS  BUABI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpPEeIMETHBIX IUIAHUPYEMbIX PE3yJIbTaToB 00yueHHsI, (POPMUPYETCS €CTECTBEHHO-HAY4Hast
IPaMOTHOCTh: OCBOCHME HAy4HbIX METOJOB HCCIEAOBaHMs SIBICHUM NPUPOJIBI U TEXHHKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (PU3UUECKUE SIBICHUS, IMPUMEHSSA IOJIyYE€HHbIE 3HAHMUA,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHbBIE U SKCIIEPUMEHTAIIBHBIE.

[IpuHIMNIHATBHO NEATENIBHOCTHBIN XapaKTep JaHHOTO MOAYJIS pealu3yercs 3a cUeT TOoro,
YTO 00Y4arOLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

- Ha OCHOBE IIOJIYYEHHBIX 3HAHMH paclo3HaBaTb M HAy4HO OOBICHATH (hu3nueckue
SBJICHHS B OKPYXKAIOIEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;

- HCIIOJIb30BaTh HAyYHBIE METO/IbI HCCIIEIOBAHUS (PU3NIECKUX SIBJICHUM, B TOM YUCIIE IS
IPOBEPKU I'MIIOTE3 U MOIYUYEHHUS TEOPETUUECKUX BBIBOJIOB;

- OOBSACHATH Hay4yHble OCHOBBI Hauboyiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTHI, HallpuMep, NMPAKTUYECKOr0 HCIIOJIb30BAHMS PA3IMYHbIX MCTOYHUKOB 3HEPIMM Ha
OCHOBE 3aKOHa IIPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.

Kaxnas w3 TeM [JaHHOTO MOAYNS BKIIOYAET HKCHEPUMEHTAIbHOE MCCIIEJOBAaHUE
o0oOmaromero xapakrepa. Moaynb 3aBepiaeTcst NPOBEACHUEM JUArHOCTHUECKONW U OLIEHOYHOM
paboThI 32 KypC OCHOBHOTO O0IIIET0 00pa30BaHMs.

[Inanupyemble pe3ynbTaThl OCBOCHUS (PU3MKHU (0a30BBIH YPOBEHB) Ha YPOBHE OCHOBHOI'O
o011ero oopa3oBaHus.

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUS HampaBlIeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesynbrare wu3ydenus (UMK Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Yy
oOyuarorierocst OynyT c(hopMHUpPOBaHbI CIEIYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

- TMPOSIBICHUE MHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSHUIO POCCHHCKOU
buznyeckoil HayKu;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) TpakJaHCKOTO M JyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMS:

- TOTOBHOCTh K aKTHUBHOMY Yy4YacTHIO B OOCYXIEHHH OOLIECTBEHHO-3HAUYUMBIX H
ITHYECKHUX MPOOIIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3uKwy;

- OCO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHIUIIOB B IEATEIILHOCTH YUEHOT0;

3) 3CTETHUYECKOTO BOCIIUTAHMS:

- BOCIPUATHE ICTETUYECKUX KAaueCTB (PU3NYECKOM HayKH: €€ FTapMOHUYHOIO OCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH;



4) HeHHOCTH HAyYHOTO MMO3HAHUS:

- OCO3HAHHE IICHHOCTH (PU3UYECKON HAYKM KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISIOLIEH KYJIbTYPBI,

- pa3BUTHE HAYYHOMU JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) dopMupoBaHUs KyJIbTYphl 370POBbS U SMOIIMOHAIBHOTO OJIArOMOIYYHs:

- OCO3HAHME LIEHHOCTH 0e30MacHOro odpasza XKH3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBHJI 0€30I1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POTaX, C JIEKTPUIECKUM
U TEIUIOBBIM 000PYZ0OBaHUEM B JOMAIIHUX YCIOBHSIX;

- chopMHUpOBaHHOCTH HaBbIKa pediekcruu, IpU3HAHUE CBOETO MpaBa Ha OMKUOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPyIOBOTO BOCIIUTAHUS:

- aKTHMBHOE Yy4yaCcTHE B pEHICHMHM [MpaKTHYeCKHX 3a1ad (B paMKax CeMbH,
o0pa3oBaTenbHOl OpraHu3allii, HACEJICHHOIO MYHKTA, POAHOIO Kpas) TEXHOJOTHYECKOW U
COILIMAJILHOW HAINPABJICHHOCTH, TPEOYIOIMUX B TOM YHCIIE U (PU3NIESCKUX 3HAHUH;

- HHTEPEC K MPAKTUICCKOMY H3ydeHUIO ITpodeccuii, CBI3aHHBIX C PU3UKOMH;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

- OpHEHTallusd Ha MpUMEHEHHE (U3MUECKUX 3HAHUM A pelleHus 3agad B 00JacTH
OKPY’KaIOIIeH Cpefibl, TJIaHUPOBAHUS TOCTYIMKOB U OIIEHKH MX BO3MOJKHBIX TOCJEACTBUUN IS
OKpYKarolleu Cpeibl;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) amanTanuu K U3MEHSIONUMCS YCIOBUSM COIMAILHOMN U IPUPOJIHOMN Cpebl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUM TIPU BBIMOJHEHWH WCCIEIOBAHUM W TIPOEKTOB
($U3UYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- MoTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (GOpMyIHUpOBaTH HIEH,
MOHSITHUS, TUTMOTE3BI O GU3HUECKUX OOBEKTAX U SIBJICHUSX;

- 0OCO3HaHHe e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpeMJIeHHE aHaJIU3UpPOBaTh U BBIABIATH B3aMMOCBS3M MPUPOABI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE€ C UCTIOIh30BaHUEM (PU3NUECKUX 3HAHUM;

- OIlEHKAa CBOUX JICMCTBUH C YYETOM BIMSHHS HAa OKPYKAIOIIYIO CpPEeIy, BO3MOXKHBIX
rI100aNBHBIX TTOCTEICTBUM.

B pesymbrare usydeHuss (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
obyuvatomerocss  OynyT  chOpPMHPOBAaHBI  METANPEAMETHBIC  PE3YyIbTaThl, BKJIIOYAIOIINE

MO3HABATE/IbHbIE YHUBEpCAJIbHbIE Yy4YeOHbIE MAEMCTBHS, KOMMYHUKAaTHUBHbIE YHUBEpCAJbHBIC



yueOHbIe AeMCTBUSI, PETYISATUBHbIE YHUBEPCAJIbHbIE YUeOHBIE JCHCTBUS.

OBnazieHre yHUBEPCAIbHBIMU y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a3oBBIC JIOTHUECKUE ACHCTBHS:

- BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHU);

- YCTaHaBJIMBATh CYIECTBEHHBIN NMpU3HAK KiacCu(UKALUK, OCHOBAHUS AJisi 00001EeHUS
U CPaBHCHUS;

- BBIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B paccMaTpuBaeMbIX (pakTax, NaHHBIX H
HAOJIOICHUSX, OTHOCAIINXCS K (PU3MUECKUM SBIICHUSM;

- BBISIBJIATH MPUYMHHO-CIICJICTBEHHBIC CBS3U MPH U3YyUYEeHUU (PU3MUECKHX SBICHUN U
IPOIIECCOB, TPOBOJUTH BBIBOABI C HCIOJB30BAaHHEM JICAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;

- CaMOCTOSITETILHO BBIOUPATH CIIOCO0 pelieHus: yueOHoM Gpu3ndeckoii 3a1a4un (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEILICHUS, BHIOOpP Hanboliee MOIXOJSIIET0 C yYETOM CaMOCTOSITEIIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- HCII0JIB30BATh BOIIPOCKI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

- IPOBOJIUTH 10 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECTIOKHBIN (PU3NYECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SBICHUS;

- OIICHWBATh HAa MPUMEHHMOCTb U JIOCTOBEPHOCTh MH()OPMAIINIO, TOJYICHHYIO B XOJ€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

- caMoCToATeNbHO (opMynupoBaTh 000OIIEHHS M BBIBOJBI IO  pe3ylbTaTam
MIPOBEICEHHOTO HAOJIOICHUS, OTIBITA, UCCIIETOBAHMS,

- MPOTHO3MPOBATh BO3MOXKHOE JAJIbHEHINee pa3BUTHE (PU3UUECKUX IMPOIECCOB, a TAKXKE
BBIJIBUTATh TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

3) pabota ¢ uHpOpmaLueit:

- TMPUMEHATH PA3JIMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl NpPU TIOMCKE W OTOOpE
nH(pOpMallMU WIK JaHHBIX C YUETOM IpeaoKeHHON yueOHOo! (hu3nueckoi 3a1auu;

- aHAJIM3HMPOBATH, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO pa3IMYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

- CaMOCTOSITENIbHO BBIOMpPATh ONTUMAbHYIO (GOpMy MpelacTaBieHHs HWHopManuu M
WITIOCTPUPOBATH pellacMble 33a9i HECTIOXKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
UX KOMOUHAIMSIMU.

OBnajzieHre yHUBEPCAIbHBIMUA y4€OHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMHU:

1) obuienwme:

- B Xoze OOCYXIeHHsi yd4eOHOTO Marepuaia, pe3yJbTaToB Ja0OpPaTOPHBIX padOT H



IPOEKTOB 3a/laBaTh BONpPOCHI IO CYHIECTBY OOCYXJaeMOW TEeMbl U BBICKa3blBATh WHJEH,
HAalleJICHHbIC Ha pEeIIeHUEe 334 U MMoAJepKaHue 01aroxKenaTeaIbHOCTH OOICHHS;

- COINOCTAaBJISITb CBOM CYXKJEHUS C CYXKICHUSMU JPYIMX YYaCTHMKOB JHaJIora,
OoOHapy’KUBaTh pa3IMyMe U CXOJCTBO IO3ULIUH;

- BBIPA)XKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M NMCbMEHHBIX TEKCTaX;

-  nyOnMYHO TPEACTaBIATh  PE3yibTAaThl  BBIMOJIHEHHOTO  (U3WYECKOTO  OMbITa
(3KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA).

2) COBMECTHasl IeITEIIbHOCTD (COTPYAHUYECTBO):

- IOHMMATh U UCIOJIb30BATh IPEUMYIECTBA KOMAaHAHON U MHANBUAYAIILHOU pabOThI IIpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

- INpUHUMATh LEJIU COBMECTHOM J€ATENbHOCTH, OPraHU30BBIBaTh JEHCTBUS IO €€
JOCTMDKEHUIO: paclpesieNiaTh poiii, 00CYXk/aTh MPOLECCHl U Pe3yIbTaThl COBMECTHON paboTHI,
0000111aTh MHEHUSI HECKOJIBKHUX YEJIOBEK;

- BBIIIOJIHATH CBOIO YacTh pabOThI, JIOCTUrasi KauyeCTBEHHOTO pe3ysbTaTra IO CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUSA C APYTUMU YJIEHAMH KOMAaH/Ibl;

- OLICHHMBATh KA4eCTBO CBOETO BKJIaJa B OOLIMI MPOIAYKT IO KPUTEPHUSIM, CAMOCTOSATEIIBHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

OgnazieHre yHUBEPCATBHBIMHA YY€OHBIMH PETYISITHBHBIMH JICHCTBUSMU:

1) camoopranuzanus:

- BBIABIIATH MPOOJIEMBI B dKU3HEHHBIX M YYEOHBIX CUTYAIUX, TPEOYIOLUUX s PeLICHUS
(bu3nUecKux 3HaHUMH;

- OPHEHTHPOBATHCS B PA3NMMYHBIX TOAXOJAX NPHUHATHS pelIeHUl (MHIUBUAYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, TPUHATHE PEIICHUH TPYIIIOi);

- CaMOCTOSITEJIBHO COCTAaBJIATh AJITOPUTM pelIeHus (u3nyeckod 3akayv WIM IUIaHA
UCCIIEIOBAaHUS C  YYeTOM HMMEIOLIUXCS PECypcoB UM COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpearaéMble BApUaHThI PELICHUM;

- IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) caMOKOHTPOJIb:

- JaBaTh OLIEHKY CUTYaIlMU U IPeJJIararh MiaH ee H3MEHEHUS;

- OOBSCHATH MPUYMHBI JOCTUKEHUS (HETOCTUKEHUS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY;

- BHOCUTb KOPPEKTHBBI B JIEITEILHOCTh (B TOM YMCJE B XOJ BBHIIOJIHEHUS (PU3UUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

- O€CHHUBATb COOTBETCTBUC PE3YyJIbTaTa UCIU U YCIIOBUSAM.



3) SMOITMOHAIBHBIA WHTEJICKT:

- CTaBHUThH ceOs HAa MECTO APYroro 4eJoBeKa B XOAE CIOpa WIM AUCKYCCHH Ha HAyYHYIO
TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro.

4) npuHsATHE Ce0s U IPYTUX:

- NpU3HaBaTh CBOE IPaBO Ha OIIMOKY MpH pelieHud (U3NYECKUX 3aJad WU B
YTBEP)KICHHUSX HAa HAYYHbBIE TEMBI M TAKOE XKe MPaBo APYTroro.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 (pu3HKe (6a30BbIi YPOBEHB).

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS MPOTpamMMmbl MO (U3MKE K KOHIy OOy4deHus B 7
KJ1acce:

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHPOBAHHOCTH Y
o0y4aromuxcs: yMeHHui:

- HUCIONB30BaTh TMOHATUSA: (U3NYECKUE U XHUMUYECKUE SBJICHUSA, HAOIIOACHHE,
9KCIIEPUMEHT, MOJeIb, TUIIOTE3a, ANHUIIBI (PU3MYECKUX BEIMYWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa (TBEpIO€, IKHUAKOE, Tra3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJCHCTBYIOIIAs CHII,
nedopmarnus (ynpyrasi, iIacTHUecKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

- paznuuath sBieHus (quddys3usi, TeII0BOe IBMKEHUE YacTUIl BEIIECTBA, PAaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aUMOJCHCTBHE TEINl, paBHOBECHE TBEPIBIX
TEJI C 3aKPEIUICHHOW OCBhIO BpAalleHHWs, Nepeaada AaBJICHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIaBaHUE TeJl, MPEBpallleHUs] MEXaHWYECKOW SHEpPruu) Io
OMHCAaHUIO HMX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUIMX JIaHHOE
(buznyecKoe sIBICHUE;

- pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOIIEM MUpE, B
TOM 4HcClie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3TUUYHBIMU CKOPOCTSMH B
KUBOW M HEXHBOH mpupoje, AECWCTBUE CWIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EpHOTO JaBJICHUS HA KUBOW OpraHM3M, IUIaBaHHE PhIO, PhIYard B TElle YelOBEeKa, MPHU
ITOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBICISATH CYIIECTBEHHBIE CBOICTBa
(mpu3HaKy) PU3NYECKUX SIBICHUH;

- ONMCHIBaTh U3YYCHHbIE CBOMCTBA TeN U (PU3MYECKHE SBJICHUS, UCIONb3Ys (prusnyeckue
BEJIMYMHBI (Macca, 00beM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJIa TPEHHS, AaBJIeHUE (TBEPAOrO Tela, KUIAKOCTH,
rasa), BHITAJIKMBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KO3(QUIMEHT MOJIE3HOTO JEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIHalbHasl SHEPTrus),
OpU ONHCAHMM MPABWJIBHO TPAKTOBaTh (U3NYECKUI CMBICI HCIOJb3YyEeMbIX BEJIUYMH, HX

0003HaYCHHS W €IUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTh (HOPMYJIIbI, CBSI3BIBAIOIINE JAHHYIO



¢bu3nYeCcKyl0 BEIHUUHY C JAPYTUMHU BEIMUYWHAMHU, CTPOUTH T'paduKU U3yYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIINYHH,

- XapaKTepu30BaTh CBOMCTBA Tel, PUINICCKUE SBICHUS U MIPOIIECCHI, UCIIONIB3Ys MTPaBUIIa
CJIOKEHHUs CUI (BAOJb OJHOM MpsMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecusl pblyara (00ka), "3070T0€e MpaBUiIO" MEXaHUKH, 3aKOH COXPAaHEHHS] MEXaHU4ECKON
SHEPruM, TpPH OTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTEeMaTUYECKOEe BHIPAXKCHHUE;

- 00BACHATH (U3MUECKUE SIBJICHUS, IMPOLIECCHI U CBOMCTBA Ted, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIBIATH PUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 TOTUYECKHX MIaroB ¢ UCIOJIb30BaHuEM | - 2
W3YYCHHBIX CBOMCTBA (PU3UYCCKUX SBICHUH, ((U3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

- pemiatb pacueTHble 3amaud B 1 - 2 JEHCTBHS, MCIONB3ysd 3aKOHBI U (OPMYIIBL,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJIOBHS 3a/laydl 3alHChIBaTh
KpaTKO€ YCJIOBHUE, TMOJACTABIATh (U3UUYECKUE BEIMYMHBI B (HOPMYIBI U MPOBOAUTH PACUETHI,
HaXOJIUTh CIIPABOYHBIC JJAHHBIE, HEOOXOAUMBIE IS PEUICHUS 3a/1a4, OLICHUBATh PEATMCTHYHOCTD
MOJTy4eHHOU (PU3NUECKON BEIMUUHBI,

- pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PpEIIMTh MpU MOMOIIM (PU3NUECKUX
METO/IOB, B OMNHCAHUU HCCJICIOBAHUS BBIJICIATH TMPOBEPAEMOE MPEANoJokeHue (THIoTe3y),
pa3nuyaTh ¥ UHTEPIPETHUPOBATH TMOJYYCHHBIM PE3yJIbTAT, HAXOIUTh OIIMOKU B XOJE OIBITA,
MIPOBOJIUTH BBIBOJIBI 110 €TI0 PE3YJIbTATAM;

- TIPOBOJIUTH OIMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBICHUN MU (PU3HMUYECKHX CBOWCTB
Ten: (opMyIUpOBaTh IPOBEPSIEMbIC MPEIANON0KEHHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, 3aMTUCHIBATh X0 OIbITA U ()OPMYITUPOBATH BHIBOIBI;

- BBIMOJHATH MPSIMbIE U3MEPEHUsS] PACCTOSHUS, BPEMEHHU, MacCchl Tela, 00bemMa, CHIIbI U
TEMIEPATyphl C UCMOJIb30BAHUEM AHAJIOTOBBIX U IUGPOBLIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
MPUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

- TPOBOJUTH WCCJIEIOBAHWE 3aBUCHUMOCTH OJHOW (PU3NUYECKOW BEITWYUHBI OT JAPYTOU C
MCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCHUMOCTH IYyTH PaBHOMEPHO JABHKYIErocs Teia OT
BPEMEHH [BMKEHHS TeNla, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tela, KauecTBa 00pabOTKu
MOBEPXHOCTEN TENl M HE3aBUCUMOCTH CHUJIBI TPEHHS OT IIJIOMIAIN CONMPUKOCHOBEHHUS TEN, CHIIBI
YOPYTOCTH OT YJUTMHEHUS MPYXKWHBI, BRITAJKUBAIONMIECH CHUJIBI OT 00BheMa MOTPYKEHHON YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOWMHBI, Ha
KOTOPYIO TOTPYKEHO TeJO, YCIOBHI IJIaBaHUS Tell, yCIOBHI paBHOBECHS pblyara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEIOBAaHMS, COOMPATh YCTAHOBKY M BBIMOJHATH

U3MEpEeHUs, ClleAysd MPeAO)KEHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYECHHON



3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE NPEJIOKEHHBIX TAOIUI U IpadMKOB, MPOBOAUTH
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

- TNPOBOAWUTH KOCBEHHBIE H3MEPEHHUs (U3NYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
XKHUJIKOCTH U TBEPAOIO Teja, CHJIa TPEHUs CKOJIbKEHUs, JaBJIEHHE BO3/yXa, BbITAJIKUBAIOIIAs
cuiia, JIeHCTBYyIOIAs Ha MOTPYKEHHOE B KMJKOCTb TeJl0, KO3()PULIUEHT MOJe3HOro ACHCTBUSL
IIPOCTBIX MEXaHWU3MOB), CJIENysl NMPENJIOKEHHOW HMHCTPYKLMM: IPHU BBIIOJHEHUU H3MEpPEHUI
coOuparh 3KCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI;

- co0mrojaTh MpaBWia TEXHUKUM Oe30macHOCTH npu pabore ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

- UMETb IPEJCTaBICHUE O MPUHIMNAX NEHCTBUS MPUOOPOB U TEXHUYECKUX YCTpPOICTB:
BECBl, TEPMOMETP, JAUHAMOMETP, COOOILIAIOLIUECS COCYJbl, OapOMETp, pbluar, MOJBHXKHBIM U
HEMOBKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

- XapakTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HCHOJB30BAHUEM HX ONHUCaHUS (B TOM 4MCIE: MOALIUIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, TUAPABINYECKHUI IIPecCc, MAaHOMETP, BHICOTOMEp, MOPILIHEBOM HAcOC, apeoMeTp),
UCIIOJb3Ysl 3HAHUS O CBOMCTBaX (pU3MUECKUX SBICHUH UM HEOOXoIuMble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- TNPUBOAWTH MNpUMEpbl (HAXOAUTh HH(MOPMALMIO O MpPUMEPAX) MPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MMOBCEAHEBHOM U3HU JUIsl o0ecrieueHus 0e30MacHOCTU
npu oOpaleHuu ¢ MnpudopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalollei cpejie;

- OCYILIECTBJISATh OTOOpP HCTOYHUKOB HHpopManuu B VIHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHWM M IyTeM CpaBHEHUs
pa3IMYHBIX MCTOYHHUKOB BBIJICNATH HMH(OpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM
MOYET OBITh HEJOCTOBEPHOM;

- UCMOJb30BaTh MPH BBHINOJIHEHUN YYEOHBIX 3a/laHUN HAayYHO-TIOMYJSPHYIO JINTEPATYpPy
buznyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npreMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

- CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHUCEMEHHBIE U YCTHBIE COOOIICHUsI Ha OCHOBE 2 - 3
UCTOYHUKOB HH(pOpMaLMM, B TOM 4YHCIE IYOJWYHO TNPOBOJUTH KpaTKHE COOOLIEHUS O
pe3yibTaTtax MPOEKTOB MM Y4YeOHBIX HCCIIEOBAaHUM, NpPU 3TOM TPAMOTHO HCIOJIB30BAThH
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIIUEH;

- TIPU BBINOJIHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAaHUM paclpenenisiTh 0OsI3aHHOCTH B

Tpynmne€ B COOTBETCTBHM C IIOCTABJIICHHBIMH 3aJadaMM, CJICIUTH 3a BBIIIOJHCHHEM IIJIaHA



NEeNCTBUIl, OLIEHWBaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYMIbI, BbICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIUX.

[IpenMeTrHbIe pe3yabTaThl OCBOSHHUS MPOTpaMMBI MO (pu3MKe K KOHIy OoOydeHus B 8
KJ1acce:

[IpenMeTrHbie pe3ynpTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaxaTh c(POPMHPOBAHHOCTD Y
o0yyaromuxcs: yMEeHui:

- WCHOJB30BAaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABI)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAITNYECKIE U aMOP(HbBIE TeJa, HACHIIICHHBIN
Y HEHACBHIIICHHBII Map, BIAXHOCTh BO31yXa, TEMIEpaTypa, BHYTPEHHSS DHEPrusi, TEIIOBOM
JBUTATEIb, JJICMCHTAPHBIA JJICKTPUUYCCKUN 3apsijl, JJIEKTPUYECKOE TI0JIe, IMPOBOJHUKH U
JUDIICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKHI TOK, MATHUTHOE TI0JIC;

- pa3nuuaTh SABIIEHUS (TEIUIOBOE pACIIMpPEHHE U CXKaTHe, Telulonepeaaya, TEIIOBOE
paBHOBecHE, CMayMBaHUE, KalWUIApHbIC SBIICHUS, HWCIApeHUEe, KOHJICHCAlLlUA, IJIaBICHHE,
KpUCTAIIN3aIus (OTBEpJEBAaHUE), KUIICHUE, TEIuionepenava (TeIIonpoOBOHOCTh, KOHBEKIIUS,
U3JIY4YCHHUE), DIIEKTPHU3AIMs TeN, B3aUMOJCHCTBHE 3apsOB, JNEHCTBUS AIIEKTPHUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICiCTBUE MarHUTOB, JIEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM, 3JICKTPOMAarHUTHAasE WHIYKIM) [0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIHNX JAHHOE (PU3NICCKOE SIBIICHUE;

- pacrio3HaBaTh MPOSIBICHUE U3YUECHHBIX (PU3MUYSCKUX SBIICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBICHUS B TPUPOJIE: MOBEPXHOCTHOE HATHXKEHUE W KalWJUIAPHBIC
SBIIEHUSI B TPHUPOJAE, KPUCTAIBI B Tpupojne, uznydeHue ConHIa, 3aMep3aHHE BOJIOEMOB,
MOpckue Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, HWHeEs, CHEra, DJJICKTPUUECKHE SIBICHHUS B
aTMocdepe, IIEKTPUIECTBO KHMBBIX OPraHW3MOB, MarHUTHOE IoJie 3eMJd, Jpeid MoIocoB,
pONIb MAarHUTHOTO TONIA AJIs KM3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU ITOM IMEPEBOJAUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYI0, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKU) (PU3HUECKUX
SIBIICHHUI,

- ONIUCHIBATh W3YYCHHBIC CBOMCTBA TENl M (PU3NUYCCKUE SIBICHUS, UCTIONB3YS (PU3NICCKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSIS DJHEPTHsl, KOJIUYECTBO TEIUIOTHI, YAENbHAs TeTIOEMKOCTh
BEIIECTBa, YAeNbHAas TEIUIOTa IUIABJICHUs, YyIeibHas TEIIoTa MapooOpa3oBaHUs, yaeIbHas
TEIUIOTAa CrOpaHWs TOIUTMBA, KOA((MHUIIMEHT IMOJIE3HOTO JEHWCTBUS TEIJIOBOW MAITUHBI,
OTHOCHTENIbHASl BIIAXHOCTh BO3IyXa, OJJIGKTPHUECKUI 3apsl, CHJIa TOKa, DIIEKTPHUYECKOE
HANpsDKEHUE, COMPOTHBIICHUWE TMPOBOJIHUKA, YIEIbHOE CONMPOTUBJIICHHE BEIIECTBa, paboTa U
MOIIIHOCTh DJIGKTPUYECKOTO TOKA), MPU OMUCAHUH MPABHIBHO TPAKTOBATh (PH3UYECKHI CMBICI
HCIIOJIb3YEMBIX BETMYHMH, 0003HAUYECHUS U €IUHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,

CBS3BIBAIOINIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpaUKu



U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIINYHH;

- XapakTepu30BaTh CBOMCTBA Tell, (U3UYECKUE SBICHUS M TIPOLECCHI, HCHOIb3YA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHMS BEIECTBA, IPUHLHUII
CYINEpIIO3UIMH MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
yyacTka Ienu, 3akoH JDxoynsa-JIeHna, 3akOH COXpaHEHUs JHEpruu, IpU OSTOM YMEThb
(dopMyIHpOBaThH 3aKOH U 3aIICHIBATh €0 MATEMaTHYECKOE BBIPAYKEHUE,

- 00BACHATH (U3MYECKHUE MPOIECCHl M CBOMCTBA TEJl, B TOM YHCIE€ U B KOHTEKCTE
CUTyallUi NMPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUYMHHOCIIEICTBEHHBIE CBA3H,
CTPOUTH 00BsICHEHHE U3 | - 2 TOTUYECKUX IIAaroB C UCIOJIb30BaHUEM | - 2 U3yUYEeHHBIX CBOMCTBA
bu3nUecKuX SBICHUHA, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

- pemiath pacueTHble 3aJaud B 2 - 3 JEHCTBHS, HCIONB3Yysd 3aKOHBI M (OPMYJIBL,
CBs3bIBaroIMEe (hU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBMS 3aJayd 3aIllUChIBAaTh
KpaTKoe YCJIOBHUE, BBIABJIATH HEIOCTATOK JAHHBIX JJIsl pElICHUs 3a/auyd, BbIOMpPATh 3aKOHBI U
dopMyiibl, HEOOXOJUMBIE AJIsi €€ PEIlIEHUs, MPOBOJUTh PacueThl U CPAaBHUBATH IOJIyUEHHOE
3HaYeHHEe (PU3NIECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

- pacmo3HaBaTh NPOOJEMbI, KOTOpPbIE MOXKHO pPEIIUTh NPU HOMOLIM (U3NIECKUX
METO/IOB, HCHOJIb3ys ONHMCAHUE WCCIEAOBaHMs, BBIACIATh IPOBEPAEMOE IPEAIOIOKEHHE,
OLICHUBATh MTPaBUIIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEJOBAHMSI, IPOBOIUTH BHIBOJIBI;

- IPOBOJUTH OIBITHI [0 HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB
Tesl (KamWwUIspHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0bema, TeMIeparyphl,
CKOPOCTH IIpoLlecCa OCTBIBAHMS M HarpeBaHWs IIpU U3IYyYEHUM OT IBETa W3IIydaroulei
(moryommaroneiil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
IUIOLIA/IM €€ TOBEPXHOCTH, JJIEKTpU3alMs Tel U B3aUMOJECHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJCMCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaJM3alllsl MAarHUTHBIX TIOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO ITOJS HAa NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMrTa,
CBOMCTBa  3JEKTPOJBUTATENS  IMOCTOSHHOTO  TOKa):  (OpMyIHpOBaThb  MPOBEPSIEMbIE
MPENOJIOKEHNS, COOMpPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO0 00OpYAOBaHHUS, OINHUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

- BBINIOJIHATH IPSIMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIAXXKHOCTH BO3/1YyXa,
CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JATUYUKOB (HHU3HUECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTaThl U3MEPEHHI ¢ yUeTOM 331aHHOM a0COJIIOTHON MOTPEUTHOCTH;

- MPOBOJIUTH MCCJIEIOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKON BETMUMHBI OT APYroi C
UCTIOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOMEPEYHOr0 CEUYEHUs M YAEIbHOIO CONPOTUBIICHHUS BEIECTBA MPOBOAHUKA,

CHUJIBI TOKa, HAYLICTO 4Y€pE3 IMPOBOJHUK, OT HANPSIKCHHUA HA HIPOBOAHHUKE, HCCICIOBAHUC



[OCJIE0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(UKCUpPOBaTh Pe3yNbTaThl MOJYYCHHON 3aBHCUMOCTH B BUE TaOnuIl U TpaduKoB, MPOBOAUTH
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

- MIPOBOJIUTh KOCBEHHBIC M3MepeHMsl (pU3MUecKHX BeJWYMH (YyAEIbHas TEIUIOEMKOCTb
BEIIECTBA, CONPOTUBICHHE IMPOBOJHUKA, paboTa M MOIIHOCTh BIIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAys MNPEJI0KEHHON
UHCTPYKLIUHU, U BBIUYUCIIATH 3HAUCHUE BEITUYMHBI;

- co0mrojaTh MpaBWia TEXHUKM Oe30macHOCTH INpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

- XapaKTepH30BaTh MPHUHIUIBI JCHCTBUS HW3YyYEHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C MCIIOJIb30BAaHUEM MX ONUCaHHWs (B TOM YHCIIE: CHUCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUETUMK 3JIEKTPUUECKOW SHEprHH,
AJIEKTPOOCBETUTENbHbIE  TPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOpPBHl  (IpUMEpHI),
AIIEKTPUYECKUE MPENOXPAHUTENHU, AJIEKTPOMArHUT, 3JIEKTPOABUIATEIb ITOCTOSHHOTO TOKa),
UCMONb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBIEHUMM U HeoOXoaumble (QU3MUecKue
3aKOHOMEPHOCTH;

- pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM pUCYHKaM (KHIKOCTHBI TEpMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTaTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMbI
IEKTPUYECKUX LENell € MOCIEAOBATEIbHBIM U TAapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIETeH;

- TNPUBOAWTH MNpUMEpbl (HaXOAUTh HH(OpPMALMIO O MpPUMEpax) MPAKTHUECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU JAJs o0ecredeHus 0e30MacHOCTH
npu oOpalieHuu ¢ MnpudopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pPOBbS U
cOOII0OZICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYXKAroIIel cpelie;

- OCYILLECTBIIATH MOUCK HH(popManuu pusnueckoro conepkanus B UHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHMM M IyTeM CpPaBHEHHS JIOTIOJHUTENIBHBIX HCTOYHMKOB BBIJCIATH
UH(POPMALINIO, KOTOpast SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

- UCMOJb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33/JlaHUN HAay4YHO-TIOMYJSPHYIO JINTEPATYpPy
buznyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npreMaMHM KOHCIEKTHPOBAaHHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpMAMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

- Cco3/aBaTh COOCTBEHHBIE IMHCHMEHHBIE M KpaTKUE YCTHBIE cooOmeHus, 00001as

MH(OPMALIMI0 U3 HECKOJIBKMX HCTOYHUKOB, B TOM YHCIE MYyOJIMYHO MPEICTABISTh PE3YIbTaThl



MPOCKTHOM WJIM MCCIIENOBATEILCKOM JESATEIbHOCTH, MPH OSTOM TPaMOTHO HCIIOIh30BaTh
M3YYCHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOKIATH BBICTYIUICHHE TIPE3CHTAIINCH;

- NPU BBIMOJHEHUN YYEOHBIX TPOCKTOB U WCCIEAOBAHUN (DU3MUECKUX IPOILIECCOB
pactpenensaTb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUHU C MTOCTABICHHBIMH 3a/1auaMH, CJICIUTh 3a
BBITIOJIHCHHEM IIJIaHA JICUCTBUH M KOPPEKTUPOBATh €ro, OIICHWBATh COOCTBEHHBIM BKJaJ] B
JEATEeIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICUCTBUE, TPOSBISA
TOTOBHOCTh pa3peiiaTh KOHQIUKTHL.

[IpeameTHBIC pe3ynbTaThl OCBOSHHUS IMPOrpamMMbl Mo (U3MKE K KOHIy 0OydeHus B 9
Kjacce:

[IpeameTHbIe pe3ynbTaThl HA OA30BOM YPOBHE JOJHKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y
o0y4aromuxcs: yMeHHui:

- HWCMOJb30BaTh IIOHATHSA: CHCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO NBIKEHUS, nedopMmanus (ynpyras, IiacTudeckas), TpeHue,
LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEPJI0€ TEJIO, LIEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOIIH,
CBeT, OJIM30PYKOCTh U TATbHO30PKOCTh, CIEKTPhl UCITYCKAHMSI U TMOTJIONIEHUs, anbda-, 6eTa- u
raMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPTeTHKA;

- pasznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE JIBIKECHHE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJ, PEAKTUBHOE IBUKEHHE, KOIeOaTeIbHOe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpaKE€HUE 3BYKa, MPIMOJIMHEHHOE pPaCcHpOCTpaHEHUE, OTPAKCHHE U TPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHHE CBETa, PA3lOXKEHHEe OEeNOoro CBeTa B CIEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, TUCIEPCHUSl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JUHEHYATOrO0 CIEKTpa HM3TyYEHHUs) IO OMHCAHWI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTAHHOE (DU3UIECKOE SIBJICHUE;

- pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBICHHUA B OKpYKarolieM Mupe (B
TOM uucie (pu3ndecKue sIBICHUS B IPUPOJIE: TMPUIIUBBI U OTIUBEI, IBKeHHUE MiaHeT ColHeYHON
CHUCTEMBI, PEaKTUBHOE JBW)XCHHE J>KUBBIX OPTaHW3MOB, BOCHPHSITHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 5XO0, I[B€TA TeJI, ONTHUYECKHE SBICHUS B
npupoje, OHMONOTHYecKOe JeHCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBIA pPATUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
W3JIy9CHHE TPUPOIHBIX MHHEPAIOB, NEWCTBHE PAJAMOAKTUBHBIX W3JIYYCHHH Ha OPTaHU3M

YyeJioBeKa), PH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B y4eOHYIO, BBIICISTh CYIIECTBEHHbIE



cBoMCTBA (MpU3HAKHN) (PU3HUECKUX SBICHUM;

- ONHCHIBATh U3YyYCHHBIE CBOMCTBA TEN M (PM3UYECKHE SBICHUS, HCIIONB3Ys (prusnueckue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYrOCTH, CWJIA TSDKECTH,
YCKOpeHHe CBOOOJHOIO MajeHUs, BEC Tejla, MMITYJIbC Teja, MUMITYJIbC CHJIbL, MEXaHHYecKas
paboTa MU MOILHOCTb, MOTEHLIMAJIbHAsI SHEPrus Teljla, MOJHATOrO HaJ IMOBEPXHOCTBHIO 3EMIIHM,
NOTEHLMAIbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKas 3HEPIus, IOJIHAs MeXaHW4ecKas
SHEprus, Mepuo] M dYacroTra KoieOaHWH, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CpeAbl), NPH ONUCAHUM IPABHIBHO TPAKTOBATh
(GU3NIECKUN CMBICIT UCTIOIB3yEMBIX BEJIMYMH, 0003HAYCHUS W SAUHUIIBI (PU3NIECKUX BEITUYMH,
HAXOIUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BEMYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

- XapaKTepHU30BaTh CBOWCTBA TeJ, GU3NUYECKUE ABJICHUS U MPOLECCHI, UCIIOJIb3Ys 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TATOTEHMSI, PUHLMII CYEPHO3ULUU CHJI, IPUHIUI
OoTHOcUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpa)KEHHsI U IPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMsI 3apsA0BOTO U MAacCOBOIO YHCEN MpU
SJIEPHBIX PEaKLUsAX, MPU 3TOM (OPMYJIHUPOBATh 3aKOH U 3alUCHIBATh €r0 MaTeMaTHYecKoe
BBIpaXKECHHUE;

- OOBACHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE
CUTyallull NTPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIISITh PUYMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHNE U3 2 - 3 JIOTMYECKHX LIaroB ¢ UCHOJIb30BaHUEM 2 - 3 U3y4EHHBIX CBOMCTBA
bu3nyecKuXx SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pemarth pacyeTHbIe 3aa4M (OMUPAIOLINECs Ha CUCTEMY U3 2 - 3 ypaBHEHUH ), UCIIOJIb3YS
3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMUCBIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEAOCTAIONIUE WM M30BITOUYHBIE JaHHBIE, BEIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOOUMBbIE Uil pEIIeHHs, NPOBOAMTH pacueTbl U OIIEHUBATh
PEATMCTUYHOCTH MOJIYYEHHOTO 3HAYEHUS! PU3NYECKON BEJTMYHHBI;

- pacmo3HaBaTh NPOOJEMbI, KOTOpPbIE MOXKHO pPEIIUTh NPU HOMOIIM (UZNIECKUX
METOJIOB, HCIOJb3Yysl OIMCAaHUE HCCIEJOBAHMs, BBIIEIATH IPOBEPSEMOE NPEIIIOIOKEHHE,
OLICHMBAaTh MPaBWJIBHOCTh TMOpsAKAa TPOBEACHUS HCCIEIOBAHMs, MPOBOJUTH BBIBOBI,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOAEHUN U ONBITOB;

- TIPOBOJMTH ONBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBICHUN WM (PU3UUYECKUX CBOHCTB
Tes (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEpHo/Ia
KOJIEOaHUH NPYKUHHOT'O MasiTHUKA OT MACChl I'py3a U )KECTKOCTU IPYKUHBI U HE3aBUCUMOCTh OT

aMIUIUTYZIbI MaJIbIX KoJieOaHUU, MPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pa3liokKeHHue Oesoro



CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUsI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUS
npeaMeTa B COOMpAroIeil JTHH3e, HAOMI0ACHUE CIUTONTHBIX M TUHEHYAThIX CIICKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHUS, OMUCHIBATH X0
OTIbITAa U €r0 Pe3ybTaThl, GOPMYIUPOBATH BHIBOJIBI;

- IPOBOAMUTH MpPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUN, OMpenesss cperHee
3HAUCHUE U3MEPSEMON BEIMUUHBI ((POKYCHOE PacCTOSTHUE COOMpAIONIeH JTMH3BI), 00OCHOBLIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

- MPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PU3NYECKMX BEIUYUH C HCIOJIb30BAHUEM
IOPSIMBIX U3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBHKEHHH Oe3
HAYaIbHOM CKOPOCTH, TEpHoAa KoJeOaHWi MAaTeMaTHYeCKOro MAasiTHHKA OT JJIMHBI HUTH,
3aBHCHUMOCTH yTIjla OTPaKEHHs CBETa OT yIJia MaJeHHUs U yIiia MPeJIOMIICHUS OT yIiia MaaeHHs):
IUTAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTAThI
MOJIyYEHHOW 3aBHUCHUMOCTH (PU3UYECKMX BEIMYMH B BHJAE TaOMUI U TpadUKOB, MPOBOAUTH
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBaHHUS;

- TMPOBOJUTH KOCBEHHBbIE H3MEpEHHsS (DU3MUYECKHX BEIUYMH (CpEemHss CKOPOCTh H
YCKOpEHUE Tella TMpU PABHOYCKOPEHHOM [IB)KEHUHM, YCKOpEHHE CBOOOJHOTO TaJIeHus,
JKECTKOCTb MPYXKUHBI, KOOPPUIMEHT TPEHHs CKOJIBXEHUS, MEXaHHueckas paboTa U MOIIHOCTbD,
4acToTa U MepHroj] KojJeOaHU MaTeMaTHYeCKOTo M MPYXKHHHOTO MasTHUKOB, ONITUYECKask CHIIa
coOuparomied  JMH3BI, pAAMOAKTUBHBIN  (OH): MIaHUpPOBaTH H3MEpPEHUs, CcoOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUs, CIeys MPEI0KEHH 0N MHCTPYKIIH,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJIM3UPOBATh MOJIy4YEHHBIE Pe3yJIbTaThl C YUeTOM 3aJaHHON
IIOTPEUTHOCTH U3MEPEHU;

- coOnromarh mpaBWia TEXHUKM Oe30macHOCTH Ipu paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

- pa3nuyYaTh OCHOBHBIE TNPH3HAKK H3YYEHHBIX (U3UUYECKUX MOJENel: MarepuanbHas
TOYKa, a0COIFOTHO TBEPJOE TEJO, TOUYSUHBIH NCTOYHUK CBETA, JTyY, TOHKAs JIMH3A, TUIAHETapHAs
MOJIENTb aTOMa, HyKJIOHHAsI MOJIe]Tb aTOMHOTO SI/Ipa;

- XapaKTepH30BaTh MPUHLMUIBI JEHCTBUS H3YYEHHBIX TNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C MCIOJb30BAHUEM HX OMHCAHUS (B TOM YHCIE: CIIMIOMETP, JATUYUKHU IOJIOKEHUS,
pacCTOSIHUST W YCKOPEHWs, pakeTa, 9XOJOT, OYKH, MEepUCKom, (oToanmapar, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOIN, TO3MMETpP, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAx
¢bu3nueckux sSBICHUH U HEOOXOqUMBbIe (PHU3NUECKHEe 3aKOHOMEPHOCTH;

- UCIIOJIb30BaTh CXEMBbl M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKHX YCTPOHCTB,
U3MEPUTENIbHBIX MNPUOOPOB U  TEXHOJOTMYECKUX TMPOLECCOB MPHU PEIICHUH y4eOHO-

MPAKTUYCCKUX 3aaa4, ONITHYCCKUC CXEMBI IJId ITOCTPOCHUA H306p3)K6HPII>i B ITIJIOCKOM 3€pKaji€ U



cobuparoIiei JTMH3E;

- TNPUBOJUTH MpHUMEPHl (HAXOAWTH HWHPOPMALHUIO O TMpUMeEpax) MPAKTHIECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW KU3HH JJIs oOecredeHus 0e301macHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpY KaroIlel cpene;

- OCYWIECTBIATh MOUCK HH(popMamuu B WHTepHETE, CaMOCTOATENBHO (OPMYIHPYS
MIOUCKOBBIN 3aIIPOC, HAXOAMUTH ITyTH OIPEIEICHUS JOCTOBEPHOCTH MOTYyYeHHOM HH(opMaIy Ha
OCHOBE UMEIOLIMXCS 3HAHUU U TOIIOJHUTEIbHBIX HICTOYHUKOB;

- UCIOJB30BATh IIPU BBIIOJHEHUH y4EOHBIX 3aJaHUI HAy4HO-IOMYJISPHYIO JINTEPaTypy,
CIPaBOYHBIE MaTepHalibl, pecypcbl ceTd WHTepHeTr, BiafeTb NpPUEMaMU KOHCIIEKTHUPOBAHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMAILIUHN U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

- co3JaBaTh COOCTBEHHbIE MHCbMEHHBIC U YCTHBIE COOOLICHHMSI Ha OCHOBE MH(POpPMALUU
U3 HECKOJBKMX WCTOYHMKOB, IYOJIMYHO TNPEACTaBIATh PpPE3yJbTaTbl IMPOEKTHOW MU
HCCIIEN0BATENBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh NU3YYCHHBIN IOHATHUHBIN
ammapar M3y4aeMoro pasnena (U3MKHA U CONPOBOXKIATh BBICTYIUICHUE MPE3CHTAUEH C yU4eTOM
0CcOOEHHOCTEH ayTUMTOPUH 00YUarOIIHUXCSL.

B denepanbHbIX U peruoHAJIBHBIX MpPOLEIypax OLEHKHM KauecTBa 0Opa3oBaHUS
UCIIONIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpelieIeHHbIX IO KJaccaM ITPOBEPSIEMBIX
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOI'O

o011ero o0pa3oBaHMs U HIEMEHTOB COZIEPKaHUs 110 (PU3HKe.
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