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IIpoekt
paboueit mporpaMmbl
o yaeOHoMy npeamety «Dusmkar
Ha 2024-2025 y4yeOHbIii ro.



[TpoekT pabodeit mporpaMmMbl o yueOHOMY mpenmMeTry «Pusnkay (0a30BbI yPOBEHB)
(mpenmeTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE TIPEAMETHI») (Jajgee COOTBETCTBEHHO -
nporpamMma 1o ¢pusnke, GU3NKa) BKIIOYAET HOACHUTENBHYIO 3aIIUCKY, COJepKaHne 00ydeHus,
IUTAHUPYEMBbIE PE3yJIbTaThl OCBOSHHS IPOTPAMMBI 110 (PU3UKE.

[TosicuutenbHas 3amucKa.

[IporpamMma mo ¢usnuke Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs COCTaBJeHAa Ha
OCHOBE TOJIOKEHHUIM U TpeOOBaHUN K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHO
obOpasoBarenbHON mporpaMmsbl, mpeactaBieHHbIx B PI'OC OO0, a Ttakxke ¢ y4eToMm
denepanbHOl paboueill mporpaMMmbl BOCIHUTAaHWS W KOHIICTIIIMK TPENOJNaBaHUs y4eOHOTO
npeaMera «Pusukay.

Conepxanue mporpammbl 1Mo (U3MKE HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAYYHOH IpaMOTHOCTH O0YYArOIIUXCSI U OPTaHU3aINI0 H3yYeHUH (PU3UKU Ha JeSTETbHOCTHON
ocHoBe. B mporpamme mno ¢Qu3uke y4HUTHIBAIOTCS BO3MOXKHOCTH Yy4e€OHOro MpeAMeTa B
peanuzanuu TpeboBanuit ®I'OC OOO k MIaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOYyYeHHMs, a TaK)Ke MEXKIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHMUsl.

[Tporpamma 1o gu3uKe ycTaHABIMBAET paclpeieieHne yaeOHOro MaTepuraa 1mo rojiam
o0ydeHust (MO KjaccaM), MpeiaraeT MPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJEpKaHus M Y4ETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[IporpamMma mo ¢usuke pazpaboTaHa C LENbIO OKa3aHHUS METOAMYECKON IOMOIIU
YVUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY HpPEaMETY.

du3uka SBISETCS CHUCTEMOOOPA3yIOIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOIbKY (U3NYECKUE 3aKOHBI JIKaT B OCHOBE IIPOLIECCOB M SIBJICHUM,
U3y4aeMbIX XUMHEH, OMojorueil, actpoHomueil u ¢pusnueckoil reorpadueii, BHOCUT BKJIaJA B
€CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, IPEIOCTaBIISIET HarnOoiee siCHble 00pa31ibl IPUMEHEHUSI
HAy4YyHOT'0 METO0/1a O3HAHUS, TO €CTh CII0CO0a MOITY4YEeHHsI TOCTOBEPHBIX 3HAHUI 0 MUpE.

OpHa U3 rIaBHBIX 337a4 (PU3MUECKOTr0 00pa30BaHus B CTPYKTYype 001iero o0pa3oBaHus
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH U HHTEpeca K Hayke y
oOyJaromuxcs.

N3yuenune Gu3nku Ha yriyOoJaEéHHOM YpOBHE MPEAINOoJIaraeT OBJaJIeHUE CIeAYIOIUMU

KOMIIETEHTHOCTSIMHU, XapAKTEPU3YIOIUMH E€CTECTBEHHO-HAYYHYIO

IPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O HCCIIE0BAHNUS;

MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA JUIsl IOJTYyYEHUS
BBIBOJIOBY.

Llenu u3y4yenus (GU3MKKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs

OIpeJieNIeHbl B KOHIIETILMH MPENoAaBaHus y4eOHOTo npenMera «Du3nKa»

B 00pa3zoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yromux OCHOBHbIE
0011e00pa3oBaTeIbHbIE TPOTPaMMBI.

[enu nzydyenust pusuku:

npuoOpeTeHne HuHTepeca M CTPEeMJICHHMsI OO0yJarolmMXcs K HaydHOMY M3yYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE PEJICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (OPMUpPOBaHUE



HCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHSI KaK pe3yiabTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHKE TIPEACTABICHUI O POIH (DPU3KUKU JAJIST Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUl;

pa3BUTHE IPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeidl mnpopeccuoHanIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (M3MKOM, NOATrOTOBKAa K JajbHEHNIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTuKeHre 3THX Leliell NporpaMMsel 10 (U3MKE Ha YpPOBHE OCHOBHOI'O OOLIEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHue 3HaHWKH O JAMCKPETHOM CTPOSHHHM BEHIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, MJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHMH ONUCHIBATH M OOBACHATh (U3UYECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbIX 3HAHUIH;

OCBOCHHME METOJIOB pELIEHHs] MPOCTEHIIMX pacy€THBIX 3ajJad C HCIHOJIb30BaHUEM
bu3nuecKkux Mojeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4;

pa3BUTHE YyMEHUH HAOIIOAATh MNPUPOAHBIC SIBIEHUS M BBIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTbl W SKCIEPUMEHTAJIbHBIE MCCIEAOBAHUA C  HMCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

ocBoeHHE TPUEMOB PabOTHI ¢ WHPOpMaIEH (U3MUECKOTO COJEp)KAHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JTOCTHKECHUSAX (DU3HMKH, aHATN3 M KPUTUIECKOE OICHMBAHUE
nHpopmanuu;

3HAaKOMCTBO co chepamu npodhecCHOHAIBHON eSTeIbHOCTH, CBSI3aHHBIMU ¢ (PU3HUKOH,
U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUSIX (PU3MUECKON HAYKH.

OO11ee yncI0 YacoB, PEKOMEHIOBAHHBIX JJIs1 U3y4eHHs (PU3UKH Ha 6a30BOM ypOBHE, -
238 vacoB: B 7 kiacce - 68 yacoB (2 yaca B HeJlelto0), B 8 kiacce - 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce - 102 gaca (3 gaca B HE/IEIIO).

[Ipennaraemselii B mporpamme mo (u3Mke nepedeHb J1abopaTOpHBIX pabOT M ONBITOB
ABJIIETCS PEKOMEI0OBATENIbHBIM, YUUTENb JIEaeT BHIOOP IPU MPOBEAECHNUHN Ja00PaTOPHBIX padboT
Y OTIBITOB C YYETOM MHAUBUAYAIBHBIX 0COOEHHOCTEN 00yUarouxcs, CIucKa

9KCIIEPUMEHTAJIbHBIX 3aJIJaHUH, IPEJIaraéMbIX B paMKaX OCHOBHOT'O F'OCYJapCTBEHHOIO
9K3aMeHa 1o (pusmke.

Copepxanne 00y4ueHus B 7 Kiacce.

®dusuka u €€ poJib B IO3HAHUH OKPYKAIOLIETO MUPA.

®du3Mka - HayKa o npupoje. SBieHus npupoibl. Pu3ndecKue sIBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue ¢usnueckux BeauuuH. Puznyeckue MpuOOpBHI.
[TorpemHocTs u3mMepennii MexxayHapoHas CUCTEMA €TUHUII.

Kak ¢u3nka u qpyrue ectecTBEHHbIE HAYKH U3y4aloT NpUpoy. EcTecTBeHHO-HayuHBII
METO/ TO3HaHMs: HaOJII0JeHHe, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABHKEHUE THUIIOTE3,
HKCIEPUMEHT MO MpPOBEpKE THUIOTe3, O0bACHEHHE HabmogaeMoro spieHus. OnucaHue
(bu3nUeCKUX SBJICHUH C ITOMOIIBIO MOJIEIEH.

JleMoHcTpanum.

MexaHuueckue, TemIoBble, 3JeKTPUUECKHUEe, MarHUTHBIE, CBETOBbIE SIBJICHMUS.

duznyeckue TpuOOpsl U NpoLeaypa NPSIMbIX U3MEPEHUI aHATOTOBBIM M IU(POBBIM
npudopom.



JlaGopaTopHbie paOOTHI U OTIBITHI.

Omnpenesnenue eHbI JeICHUS IIKaIbl U3MEPUTEIBHOTO Mproopa.

N3mepenue paccTossHUMN.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenre pa3smMepoB MaJIbIX TEIl.

W3mepenue temneparypbl IpU IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JAaT4UKa
TEMIIEPATYPHI.

IIpoBenenue ucciaenoBaHus IO INPOBEPKE TMIOTE3bl: AAIBHOCTH IIOJIETA ILAPHKA,
IYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

[TepBoHavanbHbIE CBEJIEHUS O CTPOSHUU BEIIECTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. ONBITHI, J10Ka3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBum>keHue yactull BemecTBa. CBsA3b CKOPOCTU JBUKEHMSI YAcCTHI] C TEMIIEpPAaTypoi.
bpoyHoBckoe nBmxenue, nudpdysus. B3aumoneiicTBue yacTul] BellecTBA: MPUTSKEHHUE U
OTTaJIKUBAHHUE.

ArperaTtHble COCTOSHUSL BEILIECTBA: CTPOEHUE TIa30B, JKUIAKOCTEM M TBEPIBIX
(KpucTaJuIMYecKHX) Tesl. B3auMocBsA3b MEXy CBOWCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

JeMoHcTpanuu.

HaGirotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGntonenue siBiaeHui, OOBSCHAIOLMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL
BELIECTBA.

JlaGopaTopHbie pabOThI U ONBITHI.

OreHka quaMeTpa aToMa METOJIOM PSJI0B (C UCIOJIb30BaHUEM (doTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHMS Ta30B.

OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

JIBr>KeHrE U B3aMMOJICIICTBHE TEJI.

Mexannueckoe nBukeHHe. PaBHOMepHOe M HepaBHOMEpHOe ABMkKEeHHE. CKOpOCTb.
Cpenssist cKOpOCTb ITPY HEPAaBHOMEPHOM JBMKECHUH. Pacy€T MyTH ¥ BpEMEHU IBUKEHUS.

SBnenne uHepuuu. 3aKOH MHEpUMH. B3zanMopelicTBue Ten Kak NpUYMHA W3MEHEHUs
CKOPOCTH IBMXEHMs Tesl. Macca kak Mepa MHepTHocTH Tena. IlnotHocTs BemecTBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna kak XxapakTepucThKa B3aumojeicTBus Ten. Cuia ynpyroctd u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOIIBIO JTUHAMOMETpa. SIBjeHHe TAroTeHus U cuia Tspkectd. Cuna
TSOKECTH Ha JApyrux IutaHerax. Bec Tena. HeBecomocts. CriokeHHE CHUJI, HAlIPaBJIEHHBIX 10
onHOM npsimoit. PaBHonelicTByromas cui. Cuna TpeHust. TpeHne CKOIbKEHU U TPEHUE TOKOSI.
TpeHune B IpUpoie U TEXHUKE.

JlemoHcTpanuu.

HabmtoneHne MexaHMYecKoro ABMXKEHUS Tela.

N3mepenne ckopocTy NPSIMOIMHENHOTO ABHYKEHUS.

Habntoienue siBieHUs] HHEPIUH.

Habntoienne n3MeHeHus: CKOpoCTH MPH B3aUMOJIEHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HapaBJIeHHBIX 110 OJJHON MPSIMOH.



JlaGopaTopHble paOOTHI U OTIBITHI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B JKUIKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHs OpycKa WM IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnbIThl, JEMOHCTPUPYIOIUE 3aBUCUMOCTh pacTsbKeHMs (aedopMaiyu) MpykXUHbI OT
IIPUIOKEHHOM CHJIBL.

OneITBI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

JlaBnenue TBEPABIX TEI, KUIKOCTEH U Ia30B.

Hapnenne. CrocoObl yMEHBIIEHUS W yBEIWYEHUs jaaBieHusd. JlaBneHue rasa.
3aBUCUMOCTh JIaBJIEHHUS raza oT o0bEéma, TemmepaTypsl. llepenaua naBiieHuss TBEpABIMU
TEJIAMH, KHJIKOCTAMHU U ra3amu. 3akoH [lackans. [IHeBmarnueckne mMammHbl. 3aBUCHMOCTD
JIaBJICHUS KUJIKOCTH OT IIyOuHBI. I'mapocratnueckuil napagokc. CooOuiaronmecs cocybl.
I'mppaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe nasieHue. [IpuunHbl CyIecTBOBaHUS BO3YLIHON
o6osouku 3emiu. Onbit Toppuderu. M3Mepenrne atMocepHOTo IaBlieHUsI. 3aBUCUMOCTD
aTMOC(EepHOr0 [TaBJICHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl s m3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleicTBHE >KMAKOCTM M Tra3a Ha IMOIPYy)KEHHOE B HHUX Telo. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomiaBanue.

JlemoHcTpanuu.

3aBMCUMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Fa30M.

Coobmatrommuecs: cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 0O0OBbEMaA NOTPYXKEHHOW YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BEITECHEHHOM JKUJKOCTH.

VYcnoBue IuIaBaHMA TEN: IUIABAHME WIM IOTPYXKEHHME TE€l B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

JlaboparopHblie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa NOTPpYKEHHON B )KMJIKOCTh
YacTH TeJna.

OnpeneneHre BHITAJKUBAIOMIEH CHIIbI, JEHUCTBYIOIIEH Ha TeNO, MOrPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOLIEH CHIIBL, IEHCTBYIOIIEH HA TEJIO B JKUIAKOCTH,
OT Macchl Tena.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, JEMCTBYIOLIEH Ha
TEJIO B ’KUJKOCTH, OT 00BEMA MOTPYNKEHHOM B )KUKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUIAKOCTH.

KoHncTpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOJAKU U OIpeieseHue eé
Ipy30II0ABEMHOCTH.

PaboTa u MomHOCTE. DHEPTHS.

Mexannyeckas pabora. MOIIHOCTS.



[IpocTeie MexaHH3MBI: pblyar, OJIOK, HAKJIOHHAs MIOCKOCTh. [IpaBmio paBHOBecus
peruara. [IpumeHeHre paBuiia paBHOBECHS pbIdara K OJIOKY. «30J0TO€ TPABHIIO» MEXaHUKU.
Koaddurment mnonesznoro neiictBus (mamee - KII) mpocteix mexanu3moB. I[Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckass 3Heprus. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpaiienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAaHEHHUs SHEPIUU B MEXAHUKE.

JeMoHcTpanuu.
[IpuMepsl POCTBHIX MEXAHU3MOB.
JlaGopaTopHbie pabOThI U ONBITHI.

Omnpenenenne pabOTHl CWIBI TPEHUS TMPH PABHOMEPHOM JBMJKCHHU Tella IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPIUH.

Copepxanne o0y4ueHus B 8 Kiacce.

TenuoBble sIBICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU CTPOCHMS BELIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJ. OIMBIThI, MOATBEPKAAOIINE OCHOBHBIE MOJOKECHHS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, HKUIKOTO U Ta3000pa3HOTO COCTOSIHU BelecTBa. Kpucrannuyeckue
u amopdubeie Tenma. OOBSICHEHHWE CBONCTB Ta30B, JKUIKOCTCH M TBEPIBIX TET HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOH Teopud. CMauyMBaHUE W KANWUISPHBIC SBIICHMUS.
TennoBoe paclmIMpeHne U CxKaTue.

Temneparypa. CBs3b TemMmeparypsl €O CKOPOCTBIO TEILJIOBOTO JIBHXKEHMSI YacCTHLL.
Buytpennsis sHeprus. CrocoObl H3MEHEHHS BHYTPEHHEW OHHEPruM: Temonepenadya u
coBepleHre padboThl. Buasl Teronepenaun: TerIonpOBOAHOCTh, KOHBEKIUS, H3ITYYCHHUE.

KonuyecTBo TeruoTel. YenpHas TEIUIOEMKOCTh BellecTBa. TermooOMeH U TETIoBOe
paBHOBecHe. Y paBHEHHE TEIUIOBOro Oananca. [1naBiaeHue u oTBepAeBaHNE KPUCTALNTHYECKUX
BEIIIECTB. YenbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcnapenwue.
Kunenune. YnenbHast Tersora napooOpa3oBaHMs. 3aBUCUMOCTh TEMIIEpaTyphbl KHUIIEHHUS OT
aTMoc(hepHOTro JaBICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus ToIIMBa. Y IeiIbHas TEIJI0TAa CTOPAHUS.

[Mpunnuner pabotel TeroBbix asurateneid KIIJ temmoBoro neuratens. Temmosbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIBI.

3aK0OH COXpaHEHUs U MPEBPAIICHHS YPHEPTUHU B TEIJIOBBIX IPOIIECCax.

JeMoHcTpanmy.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmoienue sSBieH CMauMBaHUs U KAMWIJISIPHBIX SBICHUH.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.

[IpaBuna u3amepeHus TeMIepaTypshl.

Bunael Terionepenayu.

OxJtaxieHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHnn pabOThl BHEITHUMU CUJIaAMHU.



CpaBHeHHE TEMIOEMKOCTEN pa3IuYHbIX BEIIECTB.

HaGmronenne xumeHusl.

HabnroneHnne mocTosHCTBa TeMIIepaTyphl MPH TUIABJICHHH.

Mogenu TerIoBbIX ABUraTENEH.

JlaboparopHbie pabOTHI U OIIBITHI.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUS.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIOJEHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B, JKUJIKOCTEH U TBEPIBIX

Ted.

Omnpenenenue 1aBaeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OmnbITH, JAEMOHCTPUPYIOLINE 3aBHCHUMOCTH [aBJICHUS BO3AyXa OT €ro o0béma
HarpeBaHus WINA OXJIaKICHUS.

[IpoBepka rUMOTE3bl JIMHEMHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habntoienne n3MeHeHus BHYTPEHHEW SHEPruu Tela B pe3ysbTaTe TeIionepeaayu u
paboThl BHEIIHHUX CHIL

HccnenoBanue siBieHus TEIIO0OMEHa MPY CMEIIUBAHUM XOJIOJHOM U ropsueit

BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYSHHOTO BOJOW MPH TEIIOOOMEHe C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Ornpenenenue yaelbHON TEIJIOTHI IUIABICHUS JIbIA.

DJIEKTPUYECKHE U MATHUTHBIE SIBJICHUSI.

Onektpusanus Tel. JBa poaa 3JeKTpUUeCKUX 3apsaoB. B3aumoaencTerue 3apsiKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aMMOJAEWUCTBUS 3apsDKEHHBIX TENl OT BEIMYMHBI
3apsJI0B U PacCCTOSTHUSL MEXTy TEIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCTH 3ekTpuyeckoro nosst. [punnun

CYNEPHO3UIINH INEKTPUUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsa10B. DIeMEHTapHbIN 3NeKTpuueckuil 3apsaa. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIIEKTPUUECKOT0 3apsja.

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOrO ToKa. McToOuHMKH
MOCTOSIHHOTO TOKa. JleMcTBUS 3IIEKTPUUYECKOro TOKa (TEMIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. DnekTpuueckoe HampsbkeHue. ConpoTuBlieHHE
NPOBOJHMKA. YIeJIbHOE CONPOTHBIEHHE BemlecTBa. 3akoH Owma A ydacTka IIenH.
[TocnenoBarenbHOE U MapaiebHOE COEUHEHHE TPOBOJHUKOB.

Pabota 1 MOLIHOCTH 37€KTpHUUEcKOro Toka. 3akoH Jlxoynsa-Jlenna. DiuexTpudeckue
LENH U TOTPEeOUTENHN AIIeKTpUYECcKor sHepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocTostHHbIE MarHUTHI. B3anMozeiicTBHEe MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJie.
MarnuTtHoe noJjie 3eMJIM U €ro 3Ha4eHue A Ku3HU Ha 3emiie. OnbiT Opcrena. MarHutHoe
TOJIE AIEKTPUUECKOro ToKa. [[puMeHeHne 31eKTpOMarHuTOB B TEXHUKE. J[eicTBME MArHUTHOTO
MoJii Ha NPOBOJAHMK C TOKOM. OJIEKTPOJBUTaTeNlb IMOCTOSHHOrO Toka. Mcrosb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Onbiter @apanes. SBneHuwe dneKkTpoMarHuTHOW wuHAYKOUU. [IpaBumo Jlenma.



Onektporedeparop. CrocoObl TOMydeHUs] DJICKTPUUECKOW SHEPrHH. IJICKTPOCTAHIIMU HA
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.
JeMmoHcTpanuu.

DnekTpu3anus Teil.

JIBa pojia JIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

DneKTpocTaTU4eCKass NHIYKIHUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsAI0B.

[IpoBOIHMKYN U AUBIIEKTPUKHU.

MoaenupoBaHH€E CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJISL.

HcTOYHMKH TOCTOSHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

DIEeKTPUUYECKUM TOK B KUJIKOCTH.

I" a30BbIit pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuyecKoro Harps>KeHUs: BOIbTMETPOM.

Peocrat u Mara3zuH conpoOTUBIICHUN.

B3anmopaeiicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3/ICICHHS TIOJII0COB MarHUTa.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnsIT OpcTena.

MarsuTHo€e noje ToKa. JJIeKTPOMarHur.

JleficTBrE€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnepoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnbiThl Dapajes.

3aBUCHMOCTh HAMPAaBIICHUS] WHAYKIIMOHHOTO TOKA OT YCIOBHUW €r0 BO3HUKHOBEHUS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

JlaGopaTopHbie paOOThI U OTBITHI.

OnbIThl MO HAOTIOEHUIO AJIEKTPU3ALUMA TeJI MHAYKIHEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue AeWCTBUS 3EKTPUUECKOTO MOJS HA MPOBOJHUKU M AudIekTpuku. COopka u
poBepKa pabOTHI NEKTPUIECKON IIEMH MOCTOSHHOTO TOKA.

N3mepenue u perynmpoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO yepe3 pe3ucTop,

OT COTMIPOTHUBJICHHS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOUIME  3aBUCUMOCTH  DJIEKTPHUUYECKOTO  COMPOTUBICHUS
MIPOBOJIHUKA OT €0 JTMHBI, TIIOIIAIN TTOTIEPEYHOTO CEYCHHS U MaTepHaia.

[IpoBepka mpaBuia CI0KEHHUS HAPSKEHUM MPU TIOCTIE0BATEIbHOM COEAMHEHUH ABYX
pPE3UCTOPOB.

[IpoBepka mpaBusia sl CUJIBI TOKA MpH MapayIeIbHOM COEIUHEHHH PE3UCTOPOB.
Omnpenenenne pabOTHl JNMEKTPUUYECKOTO TOKA, HAYyHIEro depe3 pesuctop. OmpeneneHue
MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BhIIENsIEMOM Ha pe3ucTope. MccnenoBanue  3aBUCHMOCTH

CWJIBl TOKa, WIYIIETO 4yepe3 JIaMITOYKY,

OT HANPSKECHUSI HA HEW.

Onpenenenue KII/] narpesarens.



HccnenoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydeHne MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TPU WX OOBEIUHEHUH U
pa3eIeHuN.

HccenenoBanue neicTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KATYILIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenune neicTBUS MArHUTHOIO TOJIS1 HA IPOBOJAHUK C TOKOM.

KoncrpyupoBanue u usyueHue padoThl IIEKTPOABUTATENSL.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

OnbITHl 1O KCCIAEAOBAHUIO SIBJICHHS AJIEKTPOMATHUTHOM WHIAYKIIUU: HUCCIEAOBaHUE
M3MEHEHUM 3HaYEHUs U HAIIPaBJICHUS MHIYKIIMOHHOTO TOKa.

Conepxanne o0y4deHus B 9 xiacce.

MexaHu4ecKHe SIBJICHHUS.

Mexanunueckoe nBuxkenue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENBHOCTD
MEXaHUYECKOIro JBWXKEHUs. PaBHOMepHOE npsMOJIMHEWHOE ABMXeHue. HepaBHOMepHOe
npsMOJIMHEHOe ABMkeHue. CpelHsisi U MITHOBEHHash CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mnpsMoiuHerHoe nBmwkeHue. CBOOOJHOE MaJeHUE.
Onbrter [Nanuies.

PaBHOMepHOE nBUkKEHUE IO OKPY>KHOCTH. [lepuos u yactoTta oopamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepsbiid 3akoH HetoToHa. Bropoii 3akoH HeroTona. Tpetnit 3akon HetoTona. [TpuHInn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: CHila TPEHUS CKOJIbKEHUs, CUJIa TPEHUS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHUE CBOOOTHOTO MaJICHUS.
JBuxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecoMocTh u
IIepPErpy3KH.

PaBHOBecue maTepuanbHON ToOUuku. AOGCOTIOTHO TBEPAOE Teno. PaBHOBeCcHe

TBEPAOTO TeNa C 3aKPEMIEHHON OChIO BpalieHusl. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsc Tena. U3menenune umiynbca. Mmnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b
9Hepruu u padoTel. [loTeHnManbHas >HEpPrusi Tena, MOAHITOTO HaJ MOBEPXHOCTHIO 3€MIIH.
IlorenumanbHass dSHeprus cxarod npyxkuHbl. Kunermueckas »sHeprus. Teopema o
KHHETHUYECKOW SHEPTUH. 3aKOH COXPAHECHUSI MEXaHUYECKOW SHEPTHH.

JeMoHcTpanmy.

Habintoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME MyTeH U TPACKTOPUM JBUKEHUS OAHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUS.

Habmtoienue 1Br>keHus Tela o OKPYKHOCTH.

HabGmronenne MexaHW4YeCKUX SIBIICHUN, TPOUCXOISIINX B CHCTeMe oTcuéTa «Temexka
pHu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHWH OTHOCUTEIbHO KaOWHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tella U IUCTBYIOIIEH Ha HETO CHJIBI.



HalGmronenue paBeHCTBA CUIJT TIPHU B3aUMOJICHCTBUU TEJI.

N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUM TEIL.

[TpeoOpa3oBanust S3HEPTUH MPH B3aUMOICHCTBHH Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

Habntoienue peakTHBHOTO ABUYKECHHUS.

CoxpaHeHne MEXaHM4ECKON YHEPTUH IIPH CBOOOTHOM A ICHUH.

CoxpaHeHne MeXaHU4eCKON YHEPTHH MPH IBHXKEHUU TeJla MO/ IeHCTBUEM IPY>KUHBI.

JlaboparopHbie paObOTHI U OIIBITHI.

KoHcTpynpoBanue Tpakra Juid pa3roHa U JAJbHEHIIEr0 paBHOMEPHOTO JBUYKEHUS
[IApUKA WIH TEIEKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJIBKEHHS OpycKa WM ABIDKEHHS HIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenue yCKOpPeHHsI Tela HPU PABHOYCKOPEHHOM JBUKEHHM MO HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumnoTessl: €ciiv NpU paBHOYCKOPEHHOM JIBUYKEHUH 0€3 HaualbHOM CKOPOCTH
IyTU OTHOCSITCS KaK pPsii HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHHSI CKOJBXEHHUS OT CHJIBl HOPMAlIbHOTO
JaBJICHHUSL.

Omnpenenenre KodphUIIUECHTa TPEHHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIXKEHHWU Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTBl CHIIBI YIPYrOoCTH MHpH MOABEME TIpy3a C HCIOIb30BAaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHH.

Mexanunueckue KojaeOaH!s ¥ BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUH: epHO/, 4acToTa,
aMIuMTya. MaremMaTHYeCcKMii W TPYXHHHBIA MasTHUKU. [IpeBpailieHue SHEpruu MpH
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue Konebanus. BreiHyxkaeHHble KoneOanus. Pe3zonanc. Mexanuueckue
BoJIHBI. CBOMCTBA MeXxaHUYECKUX BOJIH. [IpoonbHbIE U TIoniepeuHble BOJIHBL. [[n1Ha BOJIHBI U
CKOPOCTBh €€ pacipoCcTpaHeHuss. MexaHnuecKHe BOJIHBI B TBEPOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. [')pomMKOCTb 3ByKa U BeIcOTa TOHa. OTpakeHue 3ByKka. IHppa3Byk U yIbTpa3ByK.

JlemoHcTpanuu.

Habntonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoeHne BBIHYXIEHHBIX KoJeOaHUI 1 pe30HaHca.

PacmipocTpanenne npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habintoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

JlaGopaTopHbie pabOTHI U OTBITHI.



Omnpenenenne 4acTOThI U IEPHOAA KOJIeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.
OmnpeneneHne 4acTOTHI ¥ MEPHOAA KOJIeOaHUH MPYKMHHOTO MassTHUKA
HccnenoBanue 3aBUCHUMOCTH IEpHOAa KOJeOaHW MOJBEHICHHOTO K HHUTU Irpy3a OT
JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TepHOJa KOJICOAHUH MPYKUHHOTO MasTHUKA OT MAacChl
rpysa.
IIpoBepka HE3aBUCHMMOCTH Iepuoja KoJjeOaHUil rpys3a, HNOJABEIIEHHOIO0 K HUTH, OT
Macchl rpysa.
OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD [1€pHO0/1a KoeOaHUH IPY>KMHHOTO MassTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaJACHUSI.
DNEKTPOMarHUTHOE MOJIE€ U AIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE 1oJjie. DJIeKTPOMarHUTHbIE BOJIHBL. CBOHCTBa
JIEKTPOMArHuTHbIX BOJMH. Illkanma 3JeKTpOMarHUTHBIX BOJH. Vcnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeTa. BoiaHoBBIe cBoOMiCTBa cBeTa.
JlemoHcTpanuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE cBOMICTBA CBETA.
JlaboparopHbie paObOTHI U OIIBITHI.
N3ydeHnue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOUIIBLHOIO TenepoHa.
CBeTOBBbIE SIBIICHUSL.
JIyaeBas Mmozenb cBeta. Mcrounuku cera. [IpsiMonnHeiiHoe pacripocTpaHEeHHE CBETa.
3armenust Connua u JIynsl. Otpaxkenue cBeta. Ilnockoe 3epkaio. 3akoH OTpa)KeHHUs CBETA.
[Ipenomnenue cBera. 3aKoH IpeaoMieHus cBeta. [lonHoe BHyTpeHHEe OTpaKeHHUe
cBeTa. Vcrosib30BaHNe MOJTHOIO BHYTPEHHET0 OTPAXKEHUS B ONITHUECKUX CBETOBOJIAX.
JIunza. Xox mydeil B nuH3e. OnTuueckas cuctema (oToarnmapara, MUKPOCKONa U
Teneckorna. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1adbHO30PKOCTb.
Pasznoxxenue Oenoro csera B cnekTp. Onbitel HetoToHa. CroXeHHE CHEKTPajIbHBIX
uBeToB. Jlucnepcus cBera.
JeMoHcTpanuu.
[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.
OtpaxeHnue cBera.
[Tonmy4yenue n300paxxeHni B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax. [Iperomnenue
CBeTa.
OnTHYecKHil CBETOBO/I.
Xon nydeit B cobuparouieil 1uH3e.
Xop ydell B paccenBaroLIeH JIMH3E.
[Tonmy4yenue n300pa’keHUA C TOMOIIBIO JIMH3.
[Tpuniun neiictus doroanmnapara, MUKpPOCKOIA U TEIECKOTIA.
Mogens rnasa.
Paznoxenue 6e10ro cBeTa B CIEKTP.
[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
JlaGopaTopHbie pabOTHI U OTIBITHI.
HccnenoBanue 3aBUCUMOCTH yIjia OTpPaK€HHs CBETOBOTO Jy4ya OT YIJIa MaJleHusl.
W3ydyeHne xapakTepuCTUK H300pakeHUs INpeAMeTa B IUIOCKOM 3epkaie. MccrnenoBanue



3aBUCUMOCTH yIJIa MPEJIOMJIEHUs CBETOBOrO Jy4a OT yIjla IaJEHHs Ha TPaHUIE «BO3IyX-
CTEKJIO».

[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne (QOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMpArOIEH JHMH3BI.
OnBITHL IO PA3TIOKEHHIO OEIOT0 CBETa B CIIEKTP.

OnpIThl 1O BOCTIPUSTHIO I[BETA MPEAMETOB MpPHU UX HAOIIOACHHM Yepe3 IBETOBHIC
(UITBTPHI.

153.5.5.KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopaa u mmanerapHuas Mojenb atoma. Mogenb aroma bopa. Mcnyckanue
Y IIOTJIOIEHHE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da-, O6eta- u ramma-usnydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass monens aromHoro sapa. M3oromnsl. PapnoaktuBHble mnpeBpaiuenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3aps0BOrO M MAacCOBOIO YMCEN. DHEPrus
CBsI3U aTOMHBIX siiep. CBsi3b Macchl M 3Hepruu. Peakuuu cunTesa u aenenus saep. MictouHuku
sHepruu CosiHLIA U 3BE3L.

AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.

JeMoHcTpanuu.

CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX I'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

PaGora cuérunka HOHU3UPYIOMIMNX U3TydSHHUI.

Perucrpanus nznydenus: npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

JlaGopaTopHbie pabOThI U ONBITHI.

Habmroienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o pororpadusim).

N3mepenue paaroakTUBHOTO (oHAa.

[ToBTOpUTENEHO-0000IIAOIINIT MOTYIIb.

[ToBTOpUTENBEHO-0000IIAIONMI  MOAYIb TpEAHA3HAYeH [UIi CHCTeMaTH3allud |
0000111eHNs] TPEAMETHOIO COJEpXKaHUA U OIbITa JAEATENbHOCTH, NPUOOPETEHHOIO MpHU
U3y4eHHH BCEro Kypca (U3UKH, a TaKKe JJIS MOATOTOBKU K OCHOBHOMY T'OCYAapCTBEHHOMY
9K3aMeHy N0 (U3UKe A 00yJaroLUIMXCsl, BHIOPABIINX 3TOT YUeOHBIN MpeMeT.

[Ipy wu3ydyeHMM JAHHOTO MOAYJS pPEAINU3YIOTCd W CHUCTEMaTU3HPYIOTCS BHJIbI
JeSITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHXKEHHE MPEIMETHBIX U
MeTanpeMETHBIX IUTAHUPYEMBIX PE3YyIbTaTOB 00yUeHUs, HOPMHUPYETCS €CTECTBEHHO-HAyUHAast
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAaHUS SIBJICHUM NPUPOJBI U TEXHHKH,
OBJIaJICHUE YMEHUSMU OOBICHATH PU3NUECKUE SBICHUS, TPUMEHSIS

MOJyYEeHHbIE 3HAHWS, pemarb 3aJaud, B TOM 4YHUCJIE€ KaueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIUATBEHO AESATENBHOCTHBIM XapaKTEp NaHHOTO MOJIYJsS pPealn3yeTcsl 3a CU€T
TOT0, YTO 00y4arOIIMECs BHIMOIHSIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHUM pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKUE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TTOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHbBIE METO/ bl UCCIIEJOBaHUS (PU3MUECKUX SIBJIICHUH, B TOM YHUCIIE JIJIS



MPOBEPKHU THIIOTE3 U MOTYYEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHAT, Hay4yHblE OCHOBbI HauOojiee BaXHBIX JOCTHXKCHMHA COBPEMEHHBIX
TEXHOJIOTUH, HapUMEp, TPAKTUIECKOTO MCIIOJIb30BAHMSI PA3IMYHBIX HCTOUHUKOB HEPTUH Ha
OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPTHH.

Kaxnas w3 TeM JaHHOTO MOJIYJsS BKJIIOYAET AKCIEPUMEHTAIBHOE HMCCIIEJOBAHUE
obOoOmaroiero xapaktepa. Moaynp 3aBepuiaeTcss MPOBEICHHUEM JIHUArHOCTHYECKON H
OLICHOYHOH paboTHI 32 KypC OCHOBHOT'O 00111ero 00pa3oBaHusl.

[Inanupyemble pe3yiabTaTbl OCBOeHHUs (u3uku (0a30BbIi ypOBEHb) Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

W3yuenne ¢(u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPaBICHO Ha
JOCTH>KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

B pesymbraTte m3yueHus (QU3MKM HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHS Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) NaTPUOTHYECKOTO BOCIIUTAHUS:

MPOSIBIICHUE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
buznyeckoil HayKu;

[IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) IPaXXIaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX W
ATHYECKHX MPo0IeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUH (prU3uKwy;

0CO3HAHHME BKHOCTH MOPAIBHO-ITUYECKHUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) ACTETHYECKOTO BOCTIUTAHUS:

BOCHPUATHE SCTETHUECKUX KaueCTB (PU3HMUECKON HAYKH: €€ TApMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) [IEHHOCTH HAYyYHOTO MO3HAHUS:

OCO3HaHHWE IEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUIIEH COCTABIISIIOLIEN KYJIbTYPHI,

pa3BuTHE  HAy4yHOW  JI0OO3HATEIBHOCTH, MHTEpeca K  HCCIeI0BaTeNIbCKON
NesITeTTbHOCTH,

5) dbopMHUpOBaHUS KYJIBTYPHl 3J0POBbS M SMOIMOHAIBHOTO OJIATOTIONYYHS:
0CO3HaHME [IEHHOCTH 0e30MacHOro 00pa3a >KU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXXHOCTH MpaBHJ O€30IaCHOr0 MOBEAECHUS Ha TPAHCHOPTE,
Ha JIoporax, ¢ JIEKTPHUUECKUM U TETJIOBBIM 000pY/I0BaHUEM B IOMAILITHUX YCIOBUSX;

c(OpMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TAaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPY/ZIOBOTO BOCITUTAHHMS:

7) aKTUBHOE y4yacTHe B PEIICHHHM MPAaKTHYECKHX 3amad (B paMKax CeMbH,
0o0pa3oBaTeNbHON OpraHM3alluy, HACEIIEHHOTO IyHKTa, POJHOrO Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHOM HANpPaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3HUECKUX 3HAHUIL;

MHTEpEC K MPAKTUYECKOMY M3YyUEHHI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

8) HKOJIOTHYECKOT0 BOCTIUTAHUS:

OpHEHTAIMs] Ha NMpUMEHeHHe (U3NYECKUX 3HAHUM JUId pelIeHus 3ajad B 00JIacTH
OKpY’Kalomiel cpelibl, ITIAHUPOBAHUS MTOCTYIKOB M OIEHKH UX BO3MOXKHBIX MOCIIEICTBUH /s
OKpYKarlolleu cpeibl;

OCO3HAHHE TII00ATFHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PelIeHNUs;

9) aJIanTalMd K W3MEHSIOMIUMCST YCIIOBHSM COIMATbHOW W TPHUPOIHOU CPEIIBI:



NOTPEOHOCTH BO B3aUMOJICHCTBUY MPY BHITIOJTHEHUH UCCIEI0BAaHUMN U POCKTOB

(bu3MYECKOI HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEGHTHOCTH 4epe3 MPAKTUYECKYIO IESTEIbHOCTH;
noTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHH, B TOM 4YHCIie (POPMYITHPOBATH UACH, TOHSITHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (U3UKH;

IUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3UPOBAaTh M BBIABIATH B3aUMOCBS3H MPHUPOABI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCIOJIBb30BaHNEM (U3UYECKUX 3HAHMUIA;

OLICHKA CBOMX JECWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOLIYI Cpedy, BO3MOXHBIX
I00ANBHBIX TIOCTIEICTBUN.

B pesymbraTte m3yueHus (QU3MKM HAa YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHS Y
oOyyaromerocsi Oyayr chopMupoBaHBl MeETaNpeIMETHBIE Pe3yNbTaThl, BKIIOYAIOIINE
MO3HABATEJIbHBIC YHUBEPCAJIbHbIE yueOHbIC NIEeUCTBUSA, KOMMYHUKATUBHbIE YHUBEpCAJbHBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIC YHUBEPCAbHBIE YUeOHbIE JCHCTBUS.

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMH [T03HABATEIHHBIMU JCHCTBUSIMHU:

1) 0a30BbIE JIOTUYECKUE IEHCTBUS:

BBISIBJISTh W XapaKTepU30BaTh CYIICCTBCHHBIC MPH3HAKA OOBEKTOB (SIBIICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM TNMPHU3HAK KiIAacCH(PUKAWK, OCHOBAaHHA JUIsI OOOOIICHUS W
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAUINXCSA K (PU3MUECKUM SIBIICHUSM;

BBISIBJISITh MPUYUHHO-CIICJCTBEHHBIC CBSI3M MPU H3y4yeHUU (UBNYECKUX SBICHUU U
MPOLIECCOB, MPOBOJUTH BBIBOJABI C HCHOJB30BAaHUEM JCIAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3NUECKIX BEITUYMH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pelieHus yueOHoi hu3nueckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapPHAHTOB PEIICHUs, BEIOOp HanboJiee MOAXOMAIIETO ¢ YIETOM CaMOCTOSITEIHbHO
BBIJICTICHHBIX KPUTEPHUER).

2) 0a30BbIe UCCIIEOBATEIILCKUE ICHCTBHS:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIHLCKUH HHCTPYMEHT MTO3HAHUS; TPOBOIAMTH 110
CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOXKHBIM (QU3NYECKUl DKCIEPUMEHT,
HeOOoJIbIII0e HecTe0BaHne GUBNYECKOTO SIBICHUS;

OLICHHBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIUIO, MONTYYCHHYIO B XOe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOATENbHO  (OPMYJIUPOBaTh O000OIIEHHS W BHIBOABI 1O  pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIBITA, UCCIIETOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JIaIbHEHIIIee pa3BUTHE (PH3MUECKUX MTPOIIECCOB,

a Tak)Ke BBIJBUTATH TIPE/IITOJIOKEHHUS 00 X PA3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

3) pabota ¢ uH(opMaImeii:

MPUMEHSITh Pa3IUYHBIE METO/bl, HHCTPYMEHTHI M 3alpOChl MPH TMOUCKE U O0TOOpe
uH(GOpPMAIIUY WIH JAaHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBAThH U WHTEPIPETUPOBATH HHPOPMAIIHIO

Pa3IMYHBIX BUJOB B (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEICTaBICHUS HHPOpPMALUH U
WLTIOCTPUPOBATE PeIIaeMble 3aJjaud HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, HHOW TrpaduKoi
1 UX KOMOWHAIIUSIMH.



OBnaneHue yHUBEpCATbHBIMH Y4€OHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSMU:

1) oOmIeHwme:

B XOJe OOCYXJeHHs ydeOHOro MmaTepuana, pe3yiIbTaToB JIA0OpaTOPHBIX pPadOT U
IPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbI M BBICKA3bIBATh WJCH,
HalleJICHHbIE Ha pEeIIeHUEe 334 U MMoAJepKaHue 01aroxKenaTeaIbHOCTH OOICHHS;

COIMOCTABJIATh CBOM CYXKJEHHUS C CYXIEHUSMHU JPYyrUX YYaCTHHUKOB JHAJIOTa,
00HapyXHUBaTh pa3InyKe U CXOJCTBO MO3UIHII;

BBIp@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaX; IMyOJIM4YHO
NPEJCTaBIsATh  Pe3yJabTaThl  BBIIOJHEHHOTO  (U3MYECKOTO  OmbiTa  (IKCHEPHUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

2) COBMECTHAs JIATEIbHOCTh (COTPYIHUYECTBO):

MIOHUMATh M HCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON 1 HHIUBUAYaJIbHON pabOThI IPU
peLICHNH KOHKPETHON (PU3UIECKOM MPOOIEMBI;

MPUHUMATh LEIH COBMECTHOM JESTEeIbHOCTH, OPraHW30BbIBaTH JEHCTBUS MO €&
JOCTHKEHUIO: PACTIPEACTISTh POJIH, 00CYKIaTh MPOLECCH U PE3YIbTAThl COBMECTHON paboThI,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO 4YacTh pPabOThI, AOCTUTas KAuyeCTBEHHOIO pe3yibTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbL;

OLIEHUBATh KA4E€CTBO CBOETO BKJIA/1a B OOIINH MPOAYKT IO KPUTEPHSIM, CAMOCTOSITEITHHO
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OgnajieHre yHUBEPCATbHBIMH YU€OHBIMH PETYJISTHBHBIME JEHCTBUSMU:

1) CaMOOpPraHU3aLIU:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaIUAX, TPEOYIOLIUX JIJIS peLICHHS
buznyecKuX 3HAHHUIA;

OPUEHTHPOBATHCS B PA3MUYHBIX MOAXOAAX MPHUHITHUS pEUIeHHN (MHIUBUAYAIbHOE,
MPUHITHE PELICHUs B TPYIIIe, MPUHATHE PELUICHUHN IPYIIIOii);

CaMOCTOSITENTHO COCTaBIISITh AITOPUTM pelIeHus] (HU3NYECKON 3aJaud WM TUIaHa
UCCIICIOBAaHUST C YYE€TOM HMEIOUIMXCS PECypCcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpelaracMble BApUAHTHI PEIICHUI;

IIPOBOAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYaAIlMH U IpeJUIararh MiaH e€ U3MEHEHNUS;

OOBSICHAT IPUYMHBI JOCTHKEHUS (HEOCTHKEHUS) PE3YIIbTAaTOB JIETEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHBHI B ICATEIBHOCTD (B TOM YHCJIE B XOJ BBITOIHEHHS (PU3NIECKOTO
UCCIICIOBAHMS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS CUTYAIIHA,
YCTAHOBJIICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yJIbTAaTa SN M YCIOBHSIM.

3) HYMOIMOHAIbHBIA HHTEIUIEKT:

CTaBUTH ce0sl Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAyYHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro.

4) NPUHSITHE Ce0s U IPYTUX:

MPHU3HABATh CBOE MpPaBO Ha OMIMOKY MpPH pEHIeHWH (QHU3MYECKHX 3amad WIA B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI M TAKOE XKe MPaBo JAPYTroro.

[IpenMeTHblEe pe3yabTaThl OCBOEHHUS MporpamMmbl 1O (¢u3uke (06a30BbIN
YPOBEHB).



IIpenmeTHble pe3yabTaThl OCBOEHHS IPOTrpaMMbl IO (U3UKE K KOHIY oOy4deHus B 7
KJ1acce:

[IpenmerHbie pe3ynbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAXXaTh C(HOPMHUPOBAHHOCTD
y 00y4arommxcs yMEHUM:

UCTOJb30BaTh TOHATHA: (U3NYECKHEe M XHMUYECKHE SBJICHUS, HaOIIOICHNUE,
9KCHEPUMEHT, MOJelb, THIOTe3a, EIUHMLBI (U3NUYECKUX BEJIUYMH, aToM, MOJIEKYIa,
arperaTHbIe COCTOSIHUS BelllecTBa (TBEPIO€, KHUIKOE, Fa3000pa3HOE), MEXaHUYECKOE IBUKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, NPSAMOJIMHEHHOE), TPAaeKTOpuUs, PAaBHOAEHCTBYIOLIAs CHII,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuyath sBneHus (auddysus, TeI0Boe IBUKEHNE YaCTHII BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE JIBUKEHUE, HHEPLIUS, B3AUMOJCHCTBHE TEJI, PABHOBECHE TBEPIBIX
TEJl C 3aKPEIUIEHHON OCBIO BPALLICHHUs, Iiepeiada AaBIeHU TBEPAbIMU TECIIAMH, )KUJIKOCTIMU U
razamu, arMmoc(epHoe AaBlicHHE, MJABAHUE TEJ, MPEBPAIICHUS MEXaHUYECKOH IHEPTruu) 1o
ONMCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
du3nueckoe sBICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUYEHHBIX (M3HMUECKUX SIBIICHUH B OKPYXKAOIEM MHpE, B
TOM 4Hcie (pU3nUecKue sIBICHHS B IPUPO/JIE: IPUMEPHI ABMKEHUS C PA3JIMYHBIMU CKOPOCTIMU
B JKMBOW M HEXUBOH INpUpPOAE, NEHCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHHUE
aTMOC(EpHOTO JIaBJICHUS HA KUBOW OPraHM3M, IJIaBaHUE PHIO, ppIYard B TEJIE YeJIOBEKa, MPU
3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/ayy B y4e€OHYIO0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) HU3NUECKUX SIBIICHUI;,

OIMCHIBATh N3yYEHHbIE CBOWCTBA Tel U (U3NYECKUE ABJICHUS, UCIOIb3Ys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSS CKOPOCTH,
CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUla TPEHUS, 1aBieHue (TBEPIOro Tena, KHUIKOCTH,
rasa), BBITAJIKUBAIOIIAs CUJIa, MEXaHW4ecKas paboTa, MOLIHOCTb, JIEYO CHJIbl, MOMEHT CHJIBI,
KO3(QULMEHT NOJIE3HOro AeMCTBUS MEXaHU3MOB, KHHETUYECKast U OTEHIIMAIbHAsl SHEPTHsl),
IpU ONHCAHUU MPABHIBHO TPAaKTOBAaTh (PU3MUECKUM CMBICI HCMOJIb3YEMbIX BEIMYUH, UX
0003Ha4YeHMsI ¥ eTMHUIBI (PU3NUECKUX BETUYHMH, HAXOJUTh (POPMYJIbL, CBA3BIBAIOIINE JAaHHYIO
(bu3NYECKyI0 BEIMYMHY C IPYTMMH BEIMUYUHAMU, CTPOUTD I'paMKH U3YUYEHHBIX 3aBUCHMOCTEN
(UBUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS U IPOLIECCHI, UCIIOIb3Ys paBHiIa
CJIO’KEHUS CHJI (B/10JIb O/IHOM MpsiMoit), 3aKkoH [ 'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBuio
paBHOBecHsl pblyara (0OJ0Ka), «30J0TO€ TMpPaBWIO» MEXaHHWKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOM PHEepIruu, Npy 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTHYECKOE BBIPAKECHUE;

OO0BACHATH (PU3HUECKUE SIBJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluil TPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUUMHHO-CIICICTBEHHbIE
CBSI3H, CTPOUTH OOBACHEHHE W3 1-2 JOTMYECKUX IIaroB ¢ MCIOJIb30BaHUEM -2 M3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7ayd B 1-2 JEHCTBHS, HCHOJB3YSd 3aKOHBI U (POPMYIBI,
CBsI3bIBalOIME (PU3UUECKHE BEJIMYMHBI: Ha OCHOBE aHANM3a YCIOBMS 3a/laud 3aIllUChIBATh
KpaTKoe yCJIOBHE, MOJCTABIATh (PU3NYECKHE BETUYMHBI B (POPMYIBI U MPOBOJIUTH PACUETHI,
HaXOJUTh CIpPAaBOYHbIE JaHHbIE, HEOOXOAMMbIE JUId pEeHIeHHus 3ajad, OICHUBATh
PEATHCTHYHOCTD MOTYYeHHOW (PU3NUECKON BETUYNHBI,

pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEUIMTh HpHU TMOMOIIU (PU3NUECKUX
METOJIOB, B OMMCAaHUM MCCIEOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANOI0KEeHUE (THIOTE3Y),



pasnyaTh U UHTEPHPETHUPOBATH MOIYYEHHBIN Pe3ylbTaT, HAXOIUTh OIIMOKU B XOJE OIbITA,
IIPOBOAMTD BBIBOJIBI [10 €70 PE3YJIbTAaTaM;

MIPOBOJIUTH OMBITHI M0 HAOIIOJCHHUIO (PU3MUYECKUX SIBICHUIN WM (PU3NYECKUX CBOMCTB
Te: POPMYIUPOBATH IPOBEPSEMBIE TPEOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATD MPSAMBIE U3MEPEHUs] PACCTOSIHUS, BPEMEHH, Macchl Tea, 00bEMa, CUIIbl U
TEMIIepaTyphl C UCII0JIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 3aIIUCHIBATh IOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIOTHOM MOrPEIHOCTH U3MEPEHUN;

IIPOBOJIUTh UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEJIMYMHBI OT JPYrou c
MCII0JIb30BaHUEM INPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JABUXKYIIETOCS TENA OT
BpPEMEHHU JBW)KCHUS Tela, CUJIBl TPEHHUS CKOJBKEHHS OT Beca Tenla, KauyecTBa OO0pabOTKU
MIOBEPXHOCTEHN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAU CONIPUKOCHOBEHUS TEJ, CUJIIBI
YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOLIECH CHUJIBI OT 00bEMa NOTPYKEHHON YacTh
TeJa U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha
KOTOPYIO IOTPYKEHO TEJIO, YCIOBUI IJIaBaHUs Tell, YCIOBHM paBHOBECHs pblyara U OJIOKOB,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOIO MCCIIEIOBaHMs, cOOUPATh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHus, cieaysd IMpPeUIOKEHHOMY IUIaHy, (UKCHPOBaTh pe3yJabTaThl IOJYyYECHHOMH
3aBHCUMOCTH (PH3MUECKUX BEJIWYHMH B BHUJIE NMPEITOKECHHBIX TAOIUI] U TPa(UKOB, MPOBOANUTH
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
AKUAKOCTU M TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKEHUS, IaBJICHUE BO3/yXa, BHITAIKUBAIOLIAs
cuJia, ACUCTBYIOLIAs Ha MOTPYKEHHOE B KHUJIKOCTb Tes0, KO3((UIUEHT MOJIE3HOT0 ASHCTBUSL
IPOCTBIX MEXaHWU3MOB), CIEAYS MPEUIOKEHHOW MHCTPYKLMH: IPU BBIIOJIHEHUU HW3MEPEHUI
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMUMHBI,

coOnogaTh NpaBUiIa TEXHUKH O€30MacHOCTH Ipu  pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

MMETh NPEJCTABICHNE O MPUHIIUIAX JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, IMHAMOMETp, COOOIIAOIIUECS COCYAbl, OapOMETp, pblyar, MOJBUKHBIN U
HENOJIBUYKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh TPUHIUMBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € HCHOJB30BAHMEM MX ONHUCAHUSA (B TOM YHUCIE: TOJIIUIHHUKH, YCTPOHCTBO
BOJIOIIPOBOJA, THIPABINYECKUI NIPECC, MAHOMETP, BEICOTOMED, IMIOPIIHEBOI HACOC, apEOMETD),
UCTIONIB3Ys 3HAHHSI O CBOMCTBAX (PM3UUECKUX SBICHHH U HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTL MpUMEpPbl (HaXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
MCIIOJIb30BaHus (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM KU3HU 1Jis o0ecrieueHns 0e30MacHOCTH
npu oOpallieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3/10pPOBbsS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KalOIEel cpeie;

OCYILIECTBIATh OTOOpP MCTOYHMKOB HMH(OpManuu B VHTEpHETE B COOTBETCTBHM C
3alaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUH M IYTEM CpPaBHEHMUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIHMIO, KOTOpas SBJISETCS MPOTUBOPEUUBON WIH
MOYXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh MNP BBINOJIHEHWN Y4€OHBIX 3aJaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATYpPY
(bu3NYeCKOro cojepaHus, CIPaBOYHbIE MaTepHallbl, pecypchl ceTH VIHTepHeT, BiIadeTh
npuéMaMi KOHCIIEKTHMPOBAHMS TEKCTa, IpeoOpazoBaHusi MHGOpPMALUKU U3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;



co371aBaTh COOCTBEHHBIE KpAaTKHE MHUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB HMH(OpPMALMHU, B TOM YHUCJIE MYOJMYHO NPOBOAMTH KpATKHE COOOIIECHHS O
pe3yibTaTtax MPOEKTOB MM Y4YEOHBIX MCCIEIOBAHWM, NMPU 3TOM TIPaMOTHO HCIOIB30BATh
U3yYCHHBI TMOHATUHHBIN ammapar Kypca (U3MKH, CONPOBOXKIATH  BBICTYIUICHUE
MPE3EHTALUEM;

[P BBIMIOJTHEHUH Y4€OHBIX IIPOEKTOB M UCCIIEIOBAaHUI pacnpenensarTh 00I3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTABICHHBIMU 3a/ladyaMH, CIIEUTh 3a BBINOJIHEHHEM IlIaHa
NEICTBUI, OLIGHHBATh COOCTBEHHBIH BKJIaJ B JEATEIBHOCTh TPYIIbL, BBICTPAUBATDH
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yYUTHIBAsi MHEHUE OKPY)KAIOIIHX.

[IpenmeTHbie pe3ynbTaThl OCBOSHHS MPOTpaMMbl 1O (HU3UKE K KOHIY OOy4deHHs B 8
KJ1acce:

[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMHPOBAHHOCTH
y 00y4arommxcs yMEeHHUH:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHble COCTOSHUSI BEIECTBA, KpUCTANIMYECKHEe U aMopdHble Tena,
HACBIIICHHBIA W HEHACBHIMICHHBIM Map, BIAXXHOCTb BO3JyXa, TEMIIepaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOM JBHUraTelb, SJI€MEHTAPHBIA SIEKTPUUECKUN 3apsl, dJEKTPHUUEcKoe MoJe,
MPOBOTHUKY U AUAICKTPUKH, TOCTOSIHHBIA AIEKTPHUECKUI TOK, MArHUTHOE TI0JIE;

pa3nuyath sBICHHUS (TEIUIOBOE DPACHIMPEHHE W C)KaTHe, TEeIulolepenada, TEIIoBOe
paBHOBECHE, CMauyMBaHWE, KANMWJUIAPHBIC SBJICHUS, HCIApPEHUE, KOHICHCAIWS, IJIaBIICHHE,
KpHUCTaTU3aIus (OTBepACBaHUE), KUIIEHHUE, TEIUIonepe1ada (TermIonpoBOIHOCTh, KOHBEKIIHS,
U3ITyYEHUE), JCKTPU3AIMS TEJ, B3aUMOJICHCTBUE 3apsAOB, NEHCTBUS SJIEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aMMO/ICHCTBHE MAarHUTOB, JICHCTBIE MArHUTHOT'O TOJISl HA IPOBOJIHUK
C TOKOM, AJIEKTPOMAarHuTHas MHAYKIIKSA) M0 OMUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3yYCHHBIX (PU3UUYECKUX SBICHHUI B OKPYXKAIOIIEM MHpPE, B
TOM 4uclie (QU3NYECKHE SBICHHUS B TPUPOJE: MOBEPXHOCTHOE HATSHKCHHWE W KalMILUISIPHBIC
SIBIICHUS B TIPUPOJIC, KPUCTAJUIBI B Tpupoze, m3nydeHne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHHE pOCHI, TyMmMaHa, WHEs, CHEra, HJICKTPUYECKUE SIBICHHUS B
aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMid, Apeiid MOII0CoB,
pOJIb MarHUTHOTO MOJIA JUIS JKM3HM Ha 3emile, MOJIAPHOE CHUSHHE, NPH 3TOM IEPEBOAUTH
PAaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATh

CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh N3yYEHHbIE CBOMCTBA TeJ U (U3NUECKUE SBJICHUS, UCTIONb3Ys (prusnueckue
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSAS DHEPTUs, KOJIMYECTBO TEIUIOTHI,  yJeNbHAs
TETUIOEMKOCTb BEIIIECTBA, Y/ACTbHAS TEIUIOTA TUIABJICHUS, yelbHas TeIJI0Ta MapooOpa30BaHHUs,
yJIlebHAs TETUIOTa CrOPaHUS TOTUTNBA, KO (OUIIEHT MOJIE3HOTO JISHCTBHS TETUIOBOW MAIIIWHBI,
OTHOCHTENIbHASI BJIAXKHOCTh BO3/yXa, JJEKTPUUYECKHHA 3apsl, Chja TOKa, JJIEKTPUIECKOE
HaInpsDKeHUE, CONPOTUBIICHNWE MPOBOJAHMKA, YIEIBbHOE CONMpPOTHBIIEHHE BeElIeCcTBa, paboTa U
MOIITHOCTb 3JEKTPUUECKOr0 TOKA), PU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUI CMBICI
UCTOJBb3YeMbIX BEJIMYMH, O003HAUE€HUS M EAMHUIBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(opMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMYMHY C IPYTMMHU BEITUUYMHAMH, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCIMOCTEN (PU3NIECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MYECKHE SIBICHHUS W TIPOILECCHI, HCIOIB3YS
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KUHETUIECKONH TEOPUH CTPOSHHSI BEIIECTBA, MTPHHIIUT
CYTEPIIO3HITNH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsaa, 3akoH Oma aiis



ydacTKa Ienu, 3akoH JDxoyns-JIeHna, 3aKOH COXpaHEHHs DHEPruu, IPU OTOM YMETh
(dbopMyIHpOBaThH 3aKOH U 3aIIUCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE,

OOBSICHATh (U3NYECKHE TPOIECChl W CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATh I[PUUMHHO-CIICCTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTMYECKUX IAroB C HMCIOJIb30BaHUEM 1-2 M3y4eHHBIX
CBOMCTBA (PU3NUECKUX ABICHUH, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3afauyd B 2-3 NEHCTBMS, HCHOJb3Yd 3aKOHbl U (HOPMyIIbI,
CBSI3bIBAIOIME (PU3UYECKHUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBHs 3a/laud 3aluChIBAaTh
KpaTKoe YCJIOBHE, BBIABIATh HEJAOCTATOK JaHHBIX JUISl PELICHUs 3a1a4M, BEIOUPATh 3aKOHBI U
dbopmyIbl, HEOOXOUMBIE AJIsl €€ PEelIeHUs], TPOBOIUTH Pacu€Thl U CPABHUBATH MOJTYYCHHOE
3HaYeHHne (PU3NIECKOH BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO pEHIMTh IpPH TMOMOIIM (PU3HYECKHX
METOJI0B, MCIOJIb3Yysl ONMCAHUE HCCIICOBAHMS, BBIIEIATH IIPOBEPSEMOE MPEIOI0KEHUE,
OLICHMBATh [TPaBUIIBHOCTH MOPSI/IKA IPOBEACHUS UCCIIEOBAHMSI, TIPOBOJUTH BHIBOJIBI;

IIPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (PU3MUECKUX SBICHUN MM (PU3MYECKHX CBOMCTB
TeJl (KanuuIApHbIE SBJICHMSI, 3aBUCUMOCTb JJaBJIEHUS BO3yXa OT ero o0béma, TeMIreparypsl,
CKOPOCTH IIpPOLIECCA OCTBIBAHMS M HArpeBaHMs IPU MU3IYyYEHUM OT LBETa HU3JIydarouleu
(moryomaroieil) NOBEPXHOCTH, CKOPOCTh HCIAPEHMsI BOABI OT TEMIEPATYpPbl KHUAKOCTU U
wiomaan e€ MoBEPXHOCTH, JIEKTPU3aLUs TNl U B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsIOB,
B3aMMOJICHCTBHE IOCTOSHHBIX MAarHWTOB, BHU3yaJU3allds MAarHUTHBIX IOJI€H MOCTOSIHHBIX
MarHuToB, AEMCTBHUSI MarHUTHOTO TOJS HA IMPOBOJAHMUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHumra,
CBOWCTBA  AJIEKTPOABHMIraTeNss IOCTOSIHHOTO  TOKa):  (opMyaupoBaTh  MpOBEpsieMble
HPENONI0XKEHUs, cCOOUPAaTh YCTAaHOBKY M3 IPEJJIOKEHHOr0 000OpYyIOBaHHUS, ONMHUCHIBATh XO[
OIbITa U OPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpPSDKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U TATUMKOB (PU3NYECKUX
BEJIMYMH, CPAaBHUBATh PE3YIbTaThl U3MEPEHUH € YUETOM 3a/JaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJIHOM (PM3MUYECKOIl BETMYMHBI OT APYrou C
MCIIOJIb30BaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTb CONPOTHBJIEHUS NMPOBOJHUKA OT €ro
JUIMHBI, TUIOLIa/IA TIOTIEPEUHOT0 CEYEHMSI U YIEIbHOTO CONTPOTUBIICHHSI BELIECTBA TPOBOIHHKA,
CHJIBI TOKA, MAYLIETO 4Yepe3 MPOBOJHUK, OT HAIPSDKEHHsS HA IPOBOJHUKE, HCCIEJOBAaHME
[OCJIEI0BATEIbHOTO M MapajuIebHOIO  COEAMHEHUI  NMPOBOJHMKOB):  IMJIAHUPOBATH
UCclieIoBaHue, cOOMpaTh YCTAaHOBKY W BBINOJHATH H3MEpPEHUs, CIeAys IpeJIoKEHHOMY
I1aHy, (PUKCUPOBaTh PE3yJIbTaThl MOJYYEHHOH 3aBUCHMMOCTHM B BUJE TaOMUI M TpaduKOB,
IIPOBOAMTD BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

MIPOBOANTHh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBa, COINPOTUBIEHUE IPOBOAHMKA, padOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIeAys MPeII0KEHHOM
WHCTPYKLUH, ¥ BBIYUCIIATH 3HAYEHUE BEJTMUMHBI;

coOmogaTh NpaBWiIa TEXHUKH 0O€30MacHOCTH mpu  paboTe ¢ Ja00paTOPHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX TNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C MCIMOJB30BAaHHUEM MX OMHCAHUA (B TOM YHCJE: CHUCTEMa OTOIIEHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, amIepMeTp, BOJBTMETpP, CUETUYHMK SJIEKTPUUECKON SHEpruu,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HArpeBaTeNbHbIE  DJIEKTPONPUOOPHl  (TpUMEpHI),
AIIEKTPUYECKUE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJIBUraTellb MOCTOSHHOIO TOKa),



UCTONb3ysl 3HaHHUA O CBOMCTBaX (U3MYECKUX SBICHUH U HEOoOXoauMmble (U3NYECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOICTBA M H3MEPUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pHUCYHKaM (KHMJIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOPaHHUs, AJIEKTPOCKOIl, PEOCTAT), COCTABIATH CXEMBbI
JIEKTPUUECKUX LEeNed ¢ IOCIeNOBaTeIbHBIM U NapajjielIbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHbIe 0003HaUEHUS 3JIEMEHTOB IEKTPUUECKUX LIeTIeH;

IPUBOANUTH MpUMEpHl (HAXOOUTh MHGOPMAIMIO O MpUMepax) MPaKTUYECKOTIo
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B IIOBCEAHEBHOM XKU3HU [UIs o0ecnedeHns 6e301acCHOCTH
npu oOpalieHu ¢ MpuOopaMH M TEXHUYECKUMH YCTPOHCTBAMHM, COXPAHEHHUS 3JI0POBBS U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpele;

OCYIIECTBIATH NOUCK HH(OpMAIMK (PU3HUECKOTO coiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HaHUM M NyTEM CpPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH
UH(POPMALIKIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

UCIOJIb30BATh MPH BBINOJIHEHUH Y4eOHBIX 3aJJaHUH HAy4YHO-TIOMYJIAPHYIO JINTEPATYpy
(bu3nuecKoro conep)kaHus, CHpPaBOYHbIE MaTepualbl, pecypchl ceTd VHTepHeT, BianeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HMH(GOpMALMU W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHME YCTHBIE COOOHIeHHs, 0000mas
MH(OPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB, B TOM YHCJIE MYOJINYHO MIPEACTABIATh PE3YIbTAThI
IPOEKTHON WM MCCIEA0BAaTENbCKON JAESITEIbHOCTH, MPU 3TOM TI'PAMOTHO MCIIOIb30BaTh
U3y4eHHbI MNOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh  BBICTYIUICHUE
Mpe3CeHTAlNEN;

IPU BBIIOJHEHUU YYEOHBIX IPOEKTOB M HCCIECAOBAHUM (U3NYECKUX IPOLIECCOB
pacrpenesiaTs 00s3aHHOCTH B IPYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJjauaMH, CIEIUTh
3a BBIIIOJHEHHUEM IlIaHa JACUCTBUI U KOPPEKTUPOBATh €ro, OLICHUBAaTh COOCTBEHHBIN BKJIaA B
JeSITEIbHOCTh ~ TPYIIbI, BBICTPAWBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, TPOSBISSL
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

[IpenMeTHbIE pe3yabTaThl OCBOEHMSI MIPOrpaMMBbl MO (U3HMKEe K KOHIy oOy4yeHus B 9
KJ1acce:

[IpenmeTtHble pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTpaskaTh CPOPMHUPOBAHHOCTh
y 00y4arouuxcsi YMEHHH:

UCIIOJIb30BaTh IIOHATHA: CHUCTEMa OTCUY€Ta, MaTepHajbHas TOYKa, TPAcKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHUYECKOT'0 IBUKEHHUS, leopMmanus (yrnpyras, IilacTHUecKas ), TpeHHe,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TENO, LIEHTP TXKECTH TBEPJOro Teja, paBHOBECHE, MEXaHMYECKHE KoieOaHus U
BOJIHBI, 3BYK, MWH(pa3ByK U  yIbTpPa3ByK, OJJEKTPOMAarHUTHBIE BOJHBI,  IIKaia
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCIYCKaHUS U
HOTJIOIEHMS, anb(da-, 6eTa- ¥ raMMa-u3Ty4eHUs], U30TOIbI, SAepHAs YHEPTeTHKA,;

pa3nuyath sSBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE MABIKEHHE, CBOOOJIHOE TMaJeHUEe Tell, PaBHOMEPHOE
JBIDKEHUE IO OKPYXHOCTH, B3aUMOJICMCTBUE TeJl, PEAKTHBHOE JBMKEHHE, KojeOaTelbHOoe
JIBUKEHHE (3aTyXalollie M BbIHYXKICHHbIE KOJIeOaHMs), PE30HAHC, BOJHOBOE JIBIKEHHE,
OTpakeHHE 3BYKa, MPSMOJIMHEWHOE paclpoCTpaHEHUE, OTPaKEHHE U IPEIOMIICHHUE CBETa,
IIOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3JIOkKEHHE Oeloro cBeTa B CIEKTP U CIO0XKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHUSI CBETA, €CTECTBEHHAs PAaJUOAKTHUBHOCTH, BO3SHUKHOBEHHE



JMHENYaToro CrnekTpa W3JIydyeHHUs) MO OMHCAHHMIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKHX SBJICHUN B OKpYKarolieM Mupe (B
TOM 4ucie (U3NYECKUE SIBJICHHUS B TNPHUPOJE: MPHUIMBBL U OTIHUBBI, JABIKCHHE IUIAHET
ConHEYHOM CHCTEMbI, PEaKTHMBHOE JIBUKEHUE HUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, X0, LIBETA TE€J, ONTUYECKHE
ABIIGHUSI B TMpuUpoAe, Ouojormyeckoe JeHCTBUE BUAMMOIO, YyIbTPa(QHOIETOBOTO U
PEHTTEHOBCKOTO M3JyYEHUH, €CTECTBEHHBIM paguoaKTHUBHBIA (POH, KOCMHYECKHE JITyuH,
PaAOAKTUBHOE U3JTyYE€HHUE TPUPOJIHBIX MUHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX U3Iy4YEeHUHN Ha
OpraHu3M 4eJOBEKa), MPU ATOM IEPEBOAMTH NMPAKTUYECKYIO 3a/a4y B YYEOHYIO, BBIACIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKK) PU3UUECKUX SBICHUA;

OIMCHIBATh N3YYCHHBIC CBOWCTBA TET U (U3NUECKUE SBIICHUS, UCTIONB3Ys (prusnueckue
BEJIMYMHBI (CpeqHSi M MIHOBEHHAs CKOPOCTb Te€jla IIpM HEPAaBHOMEPHOM JIBUJKEHUH,
YCKOpPEHHE, NEpPEMENICHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CHJIA YIPYTrOCTH, CUja
TSOKECTH, YCKOPEHHE CBOOOIHOrO MAaJCHHUs, BEC Tela, HMIYJIbC Tela, HMIIYJIbC CHIIbI,
MexaHuuyeckas paboTa M MOUIHOCTh, MOTEHIUANbHAs OSHEPrus Tena, MOJHATOTO Haj
MOBEPXHOCTBIO 3€MJIM, MOTEHI[MAIbHAS SHEPIUsl CKATOM NMPYKUHbI, KUHETUYECKAsl SHEPIHs,
MOJTHAsE MEXaHWYeCKas SHEPTHsl, MEePHOJ M 4YacTOTa KoJeOaHWid, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, NOKAa3aTelb MPEIOMIIEHUS CPelbl), IPU OMNUCAHUHU
NPaBWIBHO TPAKTOBATh (PU3MUECKUII CMBICI HCHOJIB3YyEMBIX BEJIWYHH, O003HAUYEHUS U
eMHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3NYECKYIO
BEJIMUMHY C IPYTMMH BEIMYHMHAMH, CTPOUTH TpapUKU N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SBIICHUS U MPOLIECCHI, UCTIOIb3YS 3aKOH
COXPAHEHHUs PHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHIUI CYNEPHO3ULUN CUJI, TPUHIUI
OTHOcUTeNbHOCTH [anumies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMIIYJbCA, 3aKOHBI
OTPaKEHHUs U NPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOT0 U MAacCOBOTO YHCEI IIPH
AJIEPHBIX pEeaKUUsX, MPU 3TOM (OPMYJIHUPOBATH 3aKOH M 3alMCHIBaTh €r0 MaTeMaTUYECKOEe
BBIPAKCHMUE;

OOBACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH IPUYMHHO-CIICICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2-3 JIOTMUECKUX ILAroB C MCIOJIb30BAaHHEM 2-3 M3y4YEHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1aui (OMUpAIOLIMEcs Ha CUCTEMY U3 2-3 ypaBHEHUH), UCTIOIb3Ys
3aKOHBI U (POpPMYIbI, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS
3a/la4yl 3alKChbIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIM M30BITOYHBIE JIAHHBIE,
BbIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIMMBIE JJIsl PELICHUS, TPOBOINUTh PACUEThI U OIICHUBATh
PEATMCTUYHOCTh MOJYYEHHOTO 3HaYEHUS (PU3NYECKON BETTMUYHHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOpbIE MOXHO pELIMTh IpPHU IMOMOIIM (HU3HUECKHX
METO/IOB, HCIIOJIb3Ysl OIMCAHUE HCCIIECNOBAHMS, BBIICIATH IPOBEPSEMOE IPEAIOIOKECHUE,
OLICHUBATH [IPABUIILHOCTH NOPsAJIKa IPOBEIEHUS UCCIIEA0BAHMS, IIPOBOJUTD BBIBOJIBI,

MHTEPIPETHUPOBATH PE3Y/IbTaThl HAOIIOAEHUH U OIBITOB,;

MIPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUIN MU (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HpioToHa, 3aKkoHa cOXpaHEHUs SHEPTUH, 3aBUCUMOCTh IepHoja
Kosie0aHui NPY>KMHHOTO MasiTHUKA OT Macchl Irpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTD
OT aMIUTUTYJIbl MajbIX KOJIeOaHWM, TMPSIMOJMHEHHOE PAacCIpOCTPAaHEHUE CBETA, Pa3IOKCHHE



Oenoro cBera B CHEKTP, U3yUYEHUE CBOWCTB M300paXeHUs B IJIOCKOM 3€pKajie M CBOICTB
n300pakeHusl TmpeaMeTa B coOuparoliei JuH3e, HAOMIOJEHHE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB H3IyYEHUS): CaMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa
000pyI0BaHUS, OUCHIBATH XO/] OIBITA U €r0 Pe3yJIbTaThl, (OPMYITUPOBATH BHIBOJIBL;

MPOBOJIUTH NPU HEOOXOJUMOCTH CEpHIO TNPSMBIX H3MEPEHHI, ONpeneNss cpenHee
3HAYCHHE W3MepsAeMON BelWYuHBl ((OKYCHOE PpAacCTOSHHE COOMparouield  JIMH3bI),
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOOopa);

MIPOBOAUTH HUCCIIEJOBAHUE 3aBHCUMOCTEH (PM3MUYECKUX BEITUYMH C HCIOJIb30BaHUEM
HPSIMBIX U3MEPEHUN (3aBUCHMOCTH IIYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUXKEHUU 0€3
HAYaJIbHOM CKOpOCTH, NEpHoJa KoJieOaHMM MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH,
3aBUCHUMOCTH YIJIa OTPA)KEHUS CBETA OT yrJja MaJeHUs U yIiia IPeJIOMIICHUs OT yIJla aleHus):
IUIAHUPOBATh  HCCIICOBAaHUE, CaMOCTOSTENIbHO CcOOMpaTh  yCTaHOBKY, (pUKCHpOBATH
pe3ysabTaThl MOJYYCHHOH 3aBHCHMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIHUIl U TPa(HKOB,
IIPOBOAMTD BBIBOJIBI 110 Pe3yJIbTaTaM HUCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBbIE H3MEpeHUs (U3HUECKUX BEIUYUH (CpelHSAS CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBIKEHHH, YCKOpPEHHE CBOOOJHOTO MaJeHus,
KECTKOCTD MPYKUHBI, KOOPPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHNYecKas padoTa U MOITHOCTb,
4acToTa U Neproj KoieOaHui MaTeMaTHYeCKOro U MPYKUHHOT'O MAsITHUKOB, ONITUYECKAs CUJIa
coOuparonield JUH3bL, PAJUOAKTUBHBIA (OH): TUIAHHUPOBATH H3MEPEHHUs, COOUpPATH
HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHMsI, CIeAys IpeaioKEHHOU
WHCTPYKIIMH, BBIYUCISITh 3HAYCHNUE BEIIMYMHBI U aHAJTM3UPOBATH MOJyYCHHBIE PE3YyIbTATHI 'C
Y4ETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI;

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH IMpH paboTe ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

pasnuyaTh OCHOBHBIE NMPHU3HAKK H3YYEHHBIX (PU3WYECKUX MOJENel: MarepHualbHas
TOUKa, a0COJIIOTHO TBEPIOE TEJI0, TOUCYHBIA HCTOUHUK CBETA, JIy4, TOHKAs JINH34, TUIaHeTapHas
MoJieJIb aTOMa, HYKJIOHHAsl MOJI€Ib AaTOMHOTO $]Ipa;

XapaKTepu30BaTh TMPUHIMIBI JCHCTBUS HW3YYEHHBIX TNPHOOPOB W TEXHUYECKHUX
YCTPOMCTB C UCIOJB30BAaHUEM UX OMMCAHUA (B TOM YHUCIIE: CIHIOMETP, JaTUUKH MOJIOKEHUS,
pacCcTOsiHUA U YCKOPEHHS, DPaKeTa, 3XO0JIOT, OYKH, HMEPUCKOIl, (oToamnmapaT, ONTHUECKHE
CBETOBO/JIbl, CIIEKTPOCKOII, JO3MMETpP, Kamepa BuiibcoHa), MCIONIB3Ysl 3HAHUS O CBOMCTBAx
bu3nueckux sSBIECHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMBbl M CXEMAaTHYHbIE PUCYHKH M3YYE€HHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOIMYECKMX IMPOLIECCOB TMPH pEIIeHUH Yy4eOHO-
MPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUSI U300paKEHUI B IJIOCKOM 3€pKaje
U coOuparolel JINH3E;

MPUBOJUTL MpUMEpPbl (HaXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTo
HCIIOJIb30BaHUs (PU3NYECKUX 3HAHUH B MOBCETHEBHOM JKU3HU U1 0OecriedeHnst 6€301acHOCTH
npu oOpalieHu ¢ MpudopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJOT'MYECKOT0 TIOBEACHHUS B OKpY KaloIlei cpejie;

OCYILIECTBIATh TNOUCK HH(popMmanmu B HHTepHeTe, caMOCTOSTENbHO (GopMynupys
MOMCKOBBIN 3a1poc, HAXOIUTh IMYTH OINpPEeNIeHHs JOCTOBEPHOCTH MOMYyYEeHHON HHPOpMaLuu
Ha OCHOBE MMEIOIIUXCS 3HAHUIN U TOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BAaTh MPH BBIMOJIHEHUN YU4e€OHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JTUTEpaTypy,
CIIpaBOYHBIE MaTepHalbl, pecypchl ceTh MHTepHeT, BialeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIC MMUCHbMEHHBIE W YCTHBIE COOOIICHHUS Ha OCHOBE MH(MOpMAIUU
U3 HECKOJbKMX HWCTOYHUKOB, MYOJIMYHO NPEACTABIATh pPe3yIbTaThl IMPOSKTHOW WM
UCCIICIOBATENILCKON  JCSITENbHOCTH, TPH 3TOM TPAMOTHO UCIOJb30BaTh HW3YUCHHBIH
MOHSITHMHBIN anmapar u3ydyaeMoro pasieia (QU3UKH W CONPOBOXKIATH BBICTYIUICHHE
npe3eHTaMel ¢ y4ETOM 0COOCHHOCTEH ayIUTOPHH 00YJIAFOIIUXCSI.



