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IHosicHuTeIbHAA 3aIHCKA
Pabouas nporpamma no npeametry "®usuka" cocrasiena B coorBercTBuu ¢ PI'OC OO0

(ITpukxaz MunucrepctBa npocsenienus P® or 31 mas 2021 r. Ne 287 “O06 yTBepx)aeHUu
(denepaabHOrO  rOCYIapCTBEHHOTO  00pa30BaTENBbHOrO  CTAHJAApTa OCHOBHOTO  OOIIEro
oOpazoBanus’”), ®OOII OOO (IIpuka3 MunucrepctBa npocseuienust Poccuiickoit denepannn
or 18.05.2023 Ne 370 "OO6 yrBepkaeHun (denepanbHO 00pa30BaTEIBLHON MPOrPAMMBI
OCHOBHOTro ob6miero oopazoBanus" (3apeructpupoBan 12.07.2023 Ne 74223), ®PIT OOO mno
npeamety «Puszukay, a Takke DeaepaabHON MPOrpaMMON BOCIIMTaHUS; HA OCHOBE TpeOOBaHUI
kK pesynbTatam ocBoeHus OOII OO0 MBOY «COHI Ne3 ropoma BosropeueHckay,
npencraBieHHbIX B PI'OC O0O0.

OBIIAA XAPAKTEPUCTUKA YVUYEBHOI'O [TPEJIMETA «®OU3UKA»
Kypc ¢pusukun — cucremooOpa3yromuii Jjisi €CTECTBEHHO-HAYIHBIX YYCOHBIX MPEIMETOB,
ITOCKOJIBKY (PU3MYECKUE 3aKOHBI JISKAT B OCHOBE ITPOIIECCOB U SIBJICHUM, H3y4aeMBbIX
XUMUEH, OnoJiorueit, actpoHoMue u puzndeckon reorpadpueii. duznuka — 3T0 NMpeaMeET,
KOTOPBIN HE TOJIbKO BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa, HO U
MpeIocTaBIsieT Haubosee sscCHble 00pa3libl IPUMEHEHHSI HAYYHOTO METO/1a O3HAHUSA, T €
croco0a Mmojy4eHus JOCTOBEPHBIX 3HaHMI 0 mupe. Hakonern, puszuka — 310 mipeamer,
KOTOPBIN HapsiyC APYTMMHU €CTECTBEHHO-HAYUYHBIMH IIPEMETaMU JI0JIKEH J1aTh
IIKOJIBHUKAM IIPEJICTaBIICHUE 00 YBJICKATESIbHOCTH HAYYHOI'O UCCIICIOBAHUS B PAJIOCTH
CaMOCTOSITEIIbHOT'O OTKPBITHSI HOBOT'O 3HAHUS.

OnHa w3 THaBHBIX 3a7ad  (pu3mdeckoro oOpa3oBaHUSI B CTPYKType oOOIIero
oOpazoBaHus COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH U
WHTEpeca K HAyKEe Y OCHOBHOM MacChl OOy4JaroIIuXcs, KOTOPhIE€ B HaJIbHEUIIIEM OyIyT
3aHSTBI B CaMbIX pa3HOOOpa3HbIX cdepax aesTenpbHocTH. HO He MeHee BakKHOU
3aJlaueil SABIISICTCS BBISIBICHHE W TIOJATOTOBKA TAJAHTIMBBIX MOJOABIX JTIOACH IJIst
MPOAOJKEHUsT OOpa3oBaHUsI W JajbHellIeld MpodecCUOHATBHON IeATeIbHOCTH B
00JIaCTH €CTECTBEHHO-HAyYHBIX HCCIIEIOBAaHUM W CO3JIaHUM HOBBIX TEXHOJIOTHH.
CornmacHO  TPUHATOMY B  MEXIYHApOAHOM  COOOIIECTBE  ONPEICIICHHIO,
«EcTecTBeHHO-Hay4YHass TPaMOTHOCTH — 3TO CIHOCOOHOCTH 4YeJIOBeKa 3aHUMATh
AKTUBHYIO TPaXKIAHCKYIO IIO3HIIMIO MO OOIIECTBeHHO 3HAYHUMBIM BOIIPOCAM,
CBSI3aHHBIM C ©CTECTBCHHBIMH HAayKaMH, W €ro TOTOBHOCTh HMHTEPECOBATHCS
€CTeCTBEHHO-HAYYHBIMH HWJAeIMH. HaydHO TpaMOTHBII YEIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTUPOBAHHOM OOCYXXICHUM MpOOJIEeM, OTHOCSIIUXCS K
€CTeCTBEHHBIM HayKaM W TEXHOJIOTHUSIM, YTO TpeOyeT OT HEero CIEIYIOIUX
KOMIIETEHTHOCTEM:

—Hay4YHO OOBSCHSTH SIBJICHHUS,
—OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIICAOBAHUS,
—HWHTEPIPETUPOBATH TAHHBIE U UCIOIB30BaTh HAyYHBIE JOKA3aTEIbCTBA JJIs1 TIOJTYUYCHUS

BBIBOJIOBY.

HN3yuenne ¢usuku CrnocoOHO BHECTH pemIalomuid Bkiaag B (OpMHUPOBAHHUE
€CTECTBEHHO-HAyYHOI I'PaMOTHOCTH OOYYarOIIHUXCH.



HEJI U3VUEHUA YVUYEBHOT O ITPEJIMETA «®U3UKA »

—IIpHOOpETEHNEe UHTEpECa U CTPEMIICHUS 00YYaOLIMXCs K HAyYHOMY M3YyYEHHUIO IPUPOBI,
pa3BUTHE MX HMHTEIJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEICTABICHUH O HAayyHOM METOA€ TMO3HaHWs U (popMupoBaHuE
HCCJIE0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSM;

—popMupoBaHre HAyYHOrO MHPOBO33PEHHS KaK pe3yJbTaTa H3y4YEHHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

—opmMupoBanue npeacTaBiIeHU 0 poiau GU3MKK ISl pa3BUTHUS APYIMX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUA;

—pa3BUTHE MPEICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITeIbHOCTH, CBS3aHHOW C (HU3UKOW, MOJArOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HanpasieHuu. JloCTWXKEHHEe STHUX Leleil Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS
00ecreynBaeTcs PEeLICHUEM CIEAYIOIINX 3a/1a4:

—TIpuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHMM BELIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—IIpHOOpeTeHne YMEHHUI OMUCHIBATh U OOBSICHATh (PU3UUECKUE SIBICHUS C UCIOJIb30BAHUEM
IIOJIyYEHHBIX 3HAHUM;

—OCBOCHME METOJOB PEIICHUs NPOCTEUININX PACYETHBIX 3aJa4 C HCIOJIB30BAaHUEM
¢uznyecKux Mozee, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4;

—pa3BUTHE YMEHHI HAOIIONaTh NPUPOIHBIC SBICHUS W BBHIIOJIHITH OMBITHI, JaOOpaTOpHEIE
paboThI U HKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUSI C UCIIOJIBb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

—OCBOCHHE TNpUEMOB paboThl € HHPOpMALUEe (U3NYECKOTrO COJEpKAaHUS, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (HU3UKH; aHAJIU3 U KPUTUYECKOE OLEHUBAHUE
uHpOpMaInH;

—3HAaKOMCTBO €O cdepaMu NpoecCHOHANbHON JEATETbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMUA, OCHOBAHHBIMU Ha JJOCTHXKEHUAX (PU3NYECKOI HayKH.

Onucanne mecra npeavera «PU3HKa» B y4eOHOM IUIaHe

VYyebnsiit mnan MBOY "COILI Ne3 ropona Bonropeuencka" mpenycMarpuBaeT o0s3aTeabHOe
u3ydeHue yuyeoHoro mpenmMera «Pu3nkay Ha 3Tare OCHOBHOTO 00111ero oopa3oBaHus B 00beMe
238 4. B Tom umcne: B 7 kitacce — 68 4, B 8 kitacce — 68 4., B 9 kimacce — 102 4.

Kiaccer B menemro B roxg
7 xiacc 2 68

8 kiacc 2 68

9 knacc 3 102

Conep:xanue yueoHoro npeamera « Du3uka



7 Kaacce
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa

duzuka — HayKa O IIpHUpoJac. SIBneHus IMPpUPOJLI. dusndyeckue SIBICHUA: MEXaHHYCCKHE,
TCIIJIOBBIC, JICKTPUUCCKHUEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusnueckue BenuurHbl. M3mepenne ¢puzndeckux BenuunH. Ouznyeckue npuodopsl.
[TorpemnocTs nu3mepenuii MexxayHapoHas cCUCTEMa €IUHMUII.

Kaxk ¢usuka u 1pyrue ecTecTBeHHbIE HAYKH H3Y4aloT NpUpoy. EcrecTBeHHO-HayYHBIH
METOJ MMO3HaHUA: HAOJI0IeHUEe, TOCTAaHOBKA HAyYHOT'O BOIIPOCA, BBIABIKEHHE THITOTE3,
HKCIEPUMEHT 10 IPOBEPKE THIIOTE3, 00BsICHEHNE HA0I0JaeMOoT0 sBiieHus. Onucanue
(bU3NUECKUX SBICHHIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu
1. Mexanuueckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. ®uznueckue Npudopsl U IpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM
puoOpOM.

Jlabopamopnusie pabomovt u onvimul

1. Onpenenenuie EHbI JSICHUS IKAIBl U3MEPUTEIBLHOTO MIPH- O0pa.

2. 3mepeHue paccTosiHUi.

3. Usmepenne o0bEMa )XUAKOCTH U TBEPIOTO Tena. 4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. M3mepenue TeMiieparypbl Ipy OMOIIM KUIKOCTHOIO TEPMOMETPA U JaTYMKa
TeMIEpaTyphl.

6. [IpoBenenue nccienoBaHus O MPOBEPKE TMIIOTE3bI: TATbHOCTh MOJIETA IApUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIle, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOEHMHU BellleCTBa

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKa3bIBAIOLINE TUCKPETHOE
CTpOEHHE BellecTBa. J[BrkeHue yacTull BemecTBa. CBA3b CKOPOCTH JBUKECHMSI YACTHII C
Temrneparypoil. bpoyHoBckoe nBmxenue, nuddysus. BzanmoaeiicTBre yacTuIl BeecTBa:
MPUTSDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOSHHE ra30B, JKUIKOCTEH U TBEPIBIX
(KpuCTaJUIMYEeCKHX) Tesl. B3auMoCBsA3b MeX/ly CBOMCTBAMU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIN
BOJBL.

Hemoncmpayuu
1. HaGmronenne 6pOoyHOBCKOTO JBHKEHUS.
2. Habmonenue nudpdysuu.

3. HaGnronenue siBneHuid, 0OBSICHIIONMUXCS TPUTSDKEHUEM HIIH OTTATKUBAHUEM YaCTHIT
BEIIECTBA.

Jlabopamopuvie pabomol u onvimul

1. Ouenka guameTpa aToMa METOJIOM PAAO0B (C UCTOIb30BaHueM GoTorpaduii).



2. OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUSL.
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl

Mexanuueckoe 1BukeHue. PaBHoMepHOe 1 HepaBHOMEpHOe JBHkeHUe. CkopocTh. CpenHss
CKOPOCTb IIpY HEPAaBHOMEPHOM JIBUJKEHUU. PacuéT myTu 1 BpeMeHU JABHKEHUS.

SIBnenne HHCPpLUMU. 3aKoH HHCPLHUH. BSaHMOﬂeﬁCTBHe TCJI KaK IpU4YrMHa U3MCHCHUA
CKOPOCTH ABUKCHHUA TCIIL. Macca kak MCpa UHCPTHOCTH TCJIA. IInoTHOCTE BemiecTna. CBs13b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CAUHULIC 00BéMa BC€OICCTBA.

Cuna xak xapakTepucTHKa B3auMoielcTBus Tes. Cuiia ynpyroctu u 3akoH I'yka. smepenue
CHJIBI C IIOMOILBIO JUHAMOMETPA. SIBJIEHNE TATOTEHUS U cuia TshkecTH. Cuila TSHKECTH Ha
npyrux mwianerax (MC). Bec Tena. HeBecomocts. CiioxkeHne cuil, HalpaBICHHBIX 110 OJJHON
npsmoii. PaBHoneicTByromas cuit. Cuna Tperus. TpeHue CKoJIbXeHUs! U TPEHUE MOKOSL.
Tpenue B npupose u rexuuke (MC).

Hemoncmpayuu
1. HabmoieHue MexaHu4ecKoro JBUKESHHUS Tea.
2. 3mepeHue cKopoCTH MPSIMOJIUHENHOTO JBUKEHHUS.
3. Habntoienue siBJIeHUS UHEPIIUH.
4. HabnroieHre M3BMEHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU TEJl.
5. CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEIL.
6. Ciio)xeHue CUJl, HalpaBJIE€HHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnuvie pabomovt u onvimul

1. Onpenenennie CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIAPUKA B KUJKOCTU, MOJIEIIN
AIIEKTPUYECKOTO aBTOMOOWJIS U T. I1.).

2. Onpenenenue cpeiHeN CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapuKa 110 HAKIIOHHOM
IJIOCKOCTH.

3. OHpe,I[CJ'IeHI/IC IIJIOTHOCTH TBépI[Ol"O TCIa.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsbKeHus (Aeopmaryin) npyKUHbI OT
IIPUJIOKEHHOM CHUJIBI.

5. OHBITBI, JACMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI TPCHUA CKOJIBXKCHHUA OT BECa TCJIa U
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. CiocoObl yMEHBIICHNUS U YBEITUYCHHS AaBieHus. [laBneHne ra3a. 3aBUCHMOCTb
JaBIIEHUS ra3a oT 00bEMa, Temreparypsl. [lepenaua naBineHus: TBEPABIME TEIaMHU,
XKHUJIKOCTSIMU U razamu. 3akoH Ilackans. [IlneBMaTHueckue MayHbl. 3aBUCUMOCTD J1aBJICHUS
XKHUJIKOCTH OT TyOouHbl. ['uapocrarnyeckuit mapanokc. CooOuiarommecs Cocympl.
FI/II[paBJII/I‘-IeCKI/IC MCXaHU3MBI.

ATtmocdepa 3emin u atMmocdepHoe aBiaeHue. [I[puunHel CyIecTBOBaHHUS BO3IYIIHOM
o06omo0uku 3emnu. OnbiT Toppuuemm. U3meperune armocdepHoro naBieHus. 3aBUCUMOCTh



aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJl ypOBHEM Mopsi. [IprOOpEI i H3MEepeHUs
aTMoc(hepHOro IaBICHHUS.

JelicTBHE )KUKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX Tell0. BeITankuBaromnas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu

1. 3aBMCUMOCTbD /1aBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya faBiieHUs )KUAKOCTBIO M Fa30M.

3. Cooburaromuecst CoCypl.

4. I'mapaBiarvecKuil mpecc.

5. IlposiBneHue aeicTBUS aTMOC(EPHOTO TaBICHUS.

6. 3aBUCUMOCTbD BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT 00BéMa HOpr>KéHHOI>’I 4aCTHu TCJIa U IIJIOTHOCTHU
KHUIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOLIEH CUJIBI BECY BHITCCHEHHOM JKHJIKOCTH.

8. YcioBue mi1aBaHus Tell: MJIABAHUE WK MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopnuvie pabomovt u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJAE OT 00BEMa HOFPY)KéHHOﬁ B XKHNJKOCTbH
qacCTH TCJ1a.

2. OmnpenieneHye BHITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUIKOCTD.

3. HpOBepKa HE3aBUCHUMOCTH BBITAIKHBAIOIIEH CHIJIBI, HeﬁCTBYIOH_Ieﬁ Ha TCJIO B X)KUAKOCTH, OT
MacCcChI T€ja.

4. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBHITAIKUBAIOIICH CHIIBI, IEUCTBYIOIIECH HA TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJA U OT MJIOTHOCTHU KHUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHME JIOJKH U ONIPEEICHUE €€
Ipy30I10ABEMHOCTH.

Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus
Mexanuueckast pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: pblyar, 6JI0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecHUs pbIyara.
[TpumeHeHue npaBuiIa paBHOBECHS pbluara K 0JI0Ky. «30510Toe npaBuiio» Mmexanuku. KITJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuumanbHas sHeprus. [IpeBpamienue onHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAaHEHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu
1. [IpuMepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenue paboOThl CHIIBI TPEHUS NIPH PABHOMEPHOM JBHKEHUH TEJa MO
TOPU30HTAILHOU ITOBEPXHOCTH.



2. UccnenoBaHnue yCclIOBH paBHOBECHS phluara.

3. Usmepenne KII/] HakIOHHO MIIOCKOCTH.

4. 3yueHue 3aKOHA COXPAHEHU MEXAaHUYECKOU SHEPTHH.
8 ki1ace

Pa3zoen 6. Tennoewvte sen1enusn

OCHOBHBIC ITOJI0KEHHS MOJIGKy.HSIpHO-KHHGTH‘-IGCKOfI TCOpHU CTPOCHUA BCIICCTBA. Macca u
pa3MEpbl aTOMOB U MOJICKYII. OHBITBI, MOATBCPKAAOIUC OCHOBHBIC ITOJIOXKCHUA
MOJ'IGKy.]'I?IpHO-KHHGTH‘IGCKOﬁ TCOPHH.

Mogenu TBEpPAOTO, KHUIKOTO U ra3000pa3HOro cocTossHU BenlecTBa. Kpucramueckue u
amopdusie Tena. OOBbsICHEHHE CBOWCTB ra3oB, KHUJIKOCTEH U TBEPABIX TNl HA OCHOBE
MI0JIO’KEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teoprun. CMayrBaHUE U KaWJUISIPHBIE SBJICHUS.
TennoBoe paclMpeHue U CokaTHe.

Temnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO ABM)KEHUS YaCTHII.
Buytpennss sneprus. CriocoObl U3MEHEHHsI BHYTPEHHEH 3HEpruu: Teruionepeadya u
coBepieHne padoThl. Bupl Temonepeaadu: TeIIONpOBOIHOCTh, KOHBEKIIHS, U3TyICHHUE.

KosngecTBo TeruioTsl. Y aenbHas TEIIOEMKOCTb BellecTBa. Termoo0MeH U TENI0BOe
paBHOBecHe. YpaBHEHHE TeIIoBoro Oanaxca. [lnaBnenue u oTBepeBaHre KPUCTANINYECKUX
BEILECTB. Y AenbHas TerioTa miasieHus. [lapoodpasoBanue u konaeHcauus Mcenapenue
(MC). Kunenue. Y aenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUS
0T aTMOC(EpPHOTO AaBICHHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMSL.

[Tpuntmmne! padots! TerioBbix aeurareneii KI1/[ rermmoBoro apuratens. TerioBsie
JIBUTATENH | 3aluTa okpysxarorieit cpenst (MC).

3aKOH COXpaHEeHMsI U MIPEBPAIeHHs SHEPTUHU B TEIOBBIX mporeccax (MC).
Hemoncmpayuu
1. HaGnronenue OpOyHOBCKOTO ABUKECHUSI.

. Habmonenue nuddysun.

. HalGirotene sSiBJICHHIA CMaYMBaHMSI M KAITMJUTSIPHBIX SIBIICHUH.

. Habmronenue TemnmoBoro pacuupeHust Te.

. 3menenune JaBJICHUSA Tra3a TP USMCHCHUU 00BEMa 1 Harp€BaHWH UJIN OXJIAXKICHHU.

2
3
4
5
6. [IpaBuna u3mMepeHus TeMreparypsbl.
7. Buapl Temionepenaydn.

8. OxJnak/IeHue Mpu COBEPIICHUH PabOTHI.

9. HarpeBanue mpu coBepilieHUH pabOThI BHEITHUMU CHUIIaAMH.
10. CpaBHEeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmronenue KureHus.



12. HaGmrogeHue moCTOSIHCTBA TEMITEPATyPhl TIPH TUIABJICHUH.
13. Mopenu TenjaoBbIX ABUTATENECH.
Jlabopamopnwvie pabomot u onvimul
1. OnbITHI 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUSL.
2. OnbITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
3. OnbIThI 10 HAOTIOCHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUJIKOCTEH U TBEPABIX TEIl.
4. OmnpeieneHue IaBICHMS BO3/IyXa B OaJJIOHE MIMPUIIA.

5. OHBITBI, AEMOHCTPUPYOIIHE 3aBUCUMOCTD JaBJICHUA BO3/1yXa OT €Io 00BéMa u
HarpeBaHusd UK OXJIAXKIACHUA.

6. [IpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Habmionenue u3MeHeHusl BHYTPEHHEH SHEPrUH Tejla B pe3yibTare TeIionepeauu u
paboThl BHEITHUX CHII.

8. HccnenoBanue sBJICHUS TermiooOMeHa IIpyu CMCIIMBAaHUHA XOJOAHOM U ropﬂqeﬁ BOJBI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, OJYYEHHOTO BOAOH IPHU TEIUIOOOMEHE C HarPEThIM
METAJIIMYECKUM LIUIUHIPOM.

10. Onpenenenue ynenbHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa.
13. Onpenenenue yaeabHOW TEMIIOTHI TUIABICHUS JIb/IA.

Paszoen 7. Onexmpuueckue u macHumHule s1671eHUs

Onektpu3zanus Tei. J[Ba poja 3JeKTpUUecKUX 3apsiioB. B3anuMmopeiicTBre 3apsyKeHHBIX Tell.
3axoH KynoHa (3aBUCUMOCTD CHIIBI B3aUMOACUCTBHS 3apSyKEHHBIX TEJl OT BETMYHHBI 3apsiI0B
U PACCTOSIHUSI MEXKIY TEJIaMH).

DnekTpuueckoe nose. Hanpsk€HHOCTE anekTpudeckoro nojis. [IpuHmun cyneprno3unumn
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DIeMEHTApHbIN AleKTpudeckuid 3apsaa. CTpoeHue atoma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DNIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. MicTouHnKM
MTOCTOSTHHOTO TOKa. [[eHCTBHSI SJIEKTPUUYECKOTO TOKA (TEII0BOE, XUMUIECKOE, MATHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTSAX U razax.

Onektpuueckas nens. Cuna Toka. JneKTpuieckoe HanpsikeHne. ConpoTHUBIECHUE
IIPOBOJHMKA. Y IEIbHOE CONIPOTUBIIEHHUE BELIECTBA. 3aKOH OMa U1l yJacTKa LIETH.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH JIEKTPpUUECKOTO TOKA. 3akoH J[koyns— JleHma. DinekTpudeckue enu u
NOTPEOUTENH SIEKTPUUECKOl 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTossHHEIE MarHUTEL. B3anMoieicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.



MaruutHoe noJie 3eMJIi U €ro 3Ha4eHue i Ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe
TI0JIE JIEKTPUUYECKOr0 TOKA. [I[puMeEHeHNE 3JIEKTPOMarHuToB B TEXHUKE. [lericTBre
MAar"dmuTHOT O I10JIs1 Ha HpOBOHHI/IK C TOKOM. BJIGKTPOIIBI/II‘ aTCJIb ITIOCTOSAHHOT'O TOKA.
Hcnonb30BaHUE JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apanes. SBnenue snekTpoMarauTHON MHAYKUUU. [Ipa- Buito Jlenna.
OnextporeHeparop. CriocoObl MOIy4eHHs! TEKTPHUUECKON SHEPruy. DINEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu

1. Dnexrpusanus Teul.

2. JIa poia 3JIEeKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEl.
3. YCTpOWCTBO U ACHCTBUE 3JIEKTPOCKOIIA.

4. DnexTpocratuyeckass HHAYKIIHS.

5. 3aKoH COXpaHEHUs AMEKTPUIECKUX 3aPsI0B .

6. [IpOBOITHUKY U AUDIIEKTPUKH.

7. MoaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MTOJIS.

8. ICTOYHHMKHN TOCTOSIHHOT'O TOKA.

9. JlelicTBUS NEKTPUUYECKOTO TOKA.

10. DneKTpuYEeCKUi TOK B KUAKOCTH .

11. I'a30BbIi1 pa3ps.

12. 3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13. VI3mepeHue aIeKTpUYecKoro HalpsHKeHNUs BOJIbTMETPOM.

14. PeocTtaT 1 Mara3uH CONPOTUBIICHUH.

15. B3aumoaeiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/IeICHUs MMOJTIOCOB MarHUTa.
17. MonenupoBaHuE MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OnsIT Opcrena.

19. MarauTHOE 110JI€ TOKA. DJIEKTPOMArHuT.

20. [leiicTBME€ MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUTaTellb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOM WHTYKIIVH.

23. OnsiTel Papanes.

24. 3aBUCUMOCTb HaIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOSHUKHOBEHHS.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onvimul

1. OnpITHI IO HAOIIOIEHUIO AJIEKTPU3ALIUHU TeJl MHAYKIUEH U MPU COTPUKOCHOBEHUH.



2. UccnenoBanue NEMCTBUS SJIEKTPUUECKOTO OIS HA TPOBOAHUKH M AUJICKTPUKH.
3. COopka u mpoBepKa padOoThI IEKTPUIECKOH IIETH MOCTOSHHOTO TOKA.

4. I3amepeHue U peryJIMpoOBaHUE CHIIbI TOKA.

5. 3mepenue u peryaupoBaHue HaIPsKCHUS.

6. MccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD 3JICKTPUYCCKOT'O COIIPOTUBJICHUA ITPOBOAHUKA
OT €TI0 JJIMHBI, IUIOIIaAn IMOIIEPEUYHOTIO CCUCHUA U MaTCpHuaa.

8. [IpoBepka npaBuiia CI0KEHHSI HAPSHKECHUN TIPU TIOCIICI0BATEIILHOM COCTMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Al CUIIbI TOKA IIPU NApaJIJIEIbHOM COEAMHEHUH PE3UCTOPOB.
10. Onpenenenuie paboThl MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3nucTop.
11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJEIIIEMOI Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 JaMIIOUKY, OT HAIPSOKESHHS Ha
HEM.

13. Onpenenenue KIIJl narpeBares.

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHICTBHS IOCTOSIHHBIX MarHUTOB.

15. I/I?,yLIGHI/Ie MAarauTHOIO ITOJIA MOCTOSAHHBIX MAaroHuTOB IIPU UX O6’BGJII/IH€HI/II/I " pa3aCIICHUN.
16. ViccnenoBanue AeMCTBUSI AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OHBITLI, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbL B3aHMOHeﬁCTBHH KaTyHIKHU ¢ TOKOM U
MarauTa OT CHUJIbI TOKa 1 HAIIPaBJICHUA TOKA B KaTYIIKEC.

18. U3yuenue neiicTBUsS MarHUTHOT'O 1OJIS HA IPOBOJIHUK C TOKOM.
19. KoncTpynpoBaHue u u3ydeHue paboThl AJIEKTPOABUraTEs.
20. Uzmepenune KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.

21. OmbIThI O HCCICOOBAHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKOHUU: UCCIICJOBAHUC
W3MEHCHMI 3HAUCHUS U HaIlpaBJICHHUA UHAYKIUOHHOI'O TOKA.

9 kJjacc
Pa3zgen 8. Mexannueckue siBJICHUA

Mexanundeckoe nBmxeHue. MarepuanpHas Touka. Cucrema orc4é€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOT O ABMKEHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABMkeHue. HepaBHOMepHOE
psIMOJIMHENHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb T€jla P HEPABHOMEPHOM
JIBUKEHUH. Y CKOpeHue. PaBHOyCKOpeHHOEe NpsMoIHeHOe JBrkeHre. CBOOOIHOE MaJIeHueE.
Omnebrtel [anuites.

PaBHOMepHOE nBMKEHUE IO OKpYKHOCTHU. [lepnon n yactora obpamenus. Jlnneiinas u
yIJI0Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. IIpuHnun
CYIIEPIO3ULINH CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus: cuiia TpeHUS CKOJIbXKEHUS, CHUJIa TPEHUS TTOKOS,
Jpyrue BUIbI TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCeMHUPHOTO TATOTCHUS. Y CKOpeHHEe CBOOOTHOTO TaICHUS.
JBwxenue muanet Bokpyr Comana (MC). Ilepas kocMuueckas ckopocts. HeBecoMocTs n
Heperpy3Ku.

PaBHOBecue marepuaibHOil TOuku. AOcomoTHO TBEpAOE Tesio. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Wmnynbe Tena. U3MeHeHne nmmnynbea. MIMITylibe CHITbl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexanuueckasi paboTa 1 MOUTHOCTh. PaboTa cuit TsSKeCTH, ypyrocty, TpeHus. CBs3b
SHepruu u pabotsl. [loTeHnaNbHas HEprus Tea, MOAHATOrO Hajl OBEPXHOCTHIO 3€MIIH.
[TorennuanbHas sHeprus cxatoi npyxxuHsl. Kunernueckas sneprus. Teopema o
KMHETUYECKOW YHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON PHEPIHH.

Hemoncmpayuu
1. HaGmronenrne MeXaHU4eCKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETa

2. CpaBHeHUE NIyTEeH U TPACKTOPHUI ABUKEHHUS OJIHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETa

3. 3MepeHue CKopoCcTH U YCKOPEHHUS MTPSMOJIMHEIHOTO IBUKEHHUSI.
4. VccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O IBH)KEHUS ..
5. Habnroenue NBUKEHUS Tela 10 OKPYKHOCTH.

6. HabmroieHne MexaHu4eCKHX SIBICHHM, MPOUCXOISAIINUX B cucTeMe oTcuéTa «Tenexka» npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBJKCHUHM OTHOCUTEIIBHO KabuHeTa (PU3nKH.

7. 3aBUCUMOCTh YCKOPEHHUS TeJa OT MAcChl Teja U JeHCTBYIONIEH Ha HETO CUJIBL.
8. HaOnroneHnue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TE.

9. 3meHeHue Beca Teja Npu YCKOPEHHOM JIBHKEHUU.

10. Ilepenaua umnysnbca Npy B3aUMOAECHCTBUM TEI.

11. IIpeoGpa3oBanus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12 CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHue UMIyJbca Mpu abCONIOTHO YIIPYTrOM B3aUMOJI€H-CTBHH.
14. HaGmrofeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MeXaHMYECKON SHEPTUU NMPH CBOOOTHOM MaJICHUH.

16. CoxpaneHre MEXaHMYECKOW SHEPTUH NPU JBHKEHUHU Teja MO
JENCTBUEM NPYKUHBL.

Jlabopamopnuvie pabomovt u onvimeol

1. KoHcTpynpoBaHue TpakTa /i pa3roHa U JajdbHEUIIEro paBHOMEPHOIO ABMKEHMS lIapUKa
WIN TENEXKKH.

2. OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUsI OpycKa WIIH IBMYKSHHS IIapyKa 1o



HAKJIOHHOM IJIOCKOCTH.

3. Omnpezenenre yCKOpEHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIIOHHOM
MJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH ITYTH OT BpPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka TUIIOTE3bI: €CIIH MPU PABHOYCKOPEHHOM JBUKCHUH 0€3 HA4aaIbHOU CKOPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. MccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAJIbHOTO JaBJICHUS.
7. Onpenenenne KodpUITMEHTA TPEHUS CKOJBKCHHSL.
8 OmnpenerneHne )KECTKOCTHU TPYKUHBI.

9. Onpenenenre pabOTHI CUIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUU TeEJIa IO
TOPU30HTAIILHON MTOBEPXHOCTH.

10. Onpenenenue paboThI CUIIBI YIIPYTOCTH MIPH MOABEME TPy3a C UCIOIb30BAHUEM
HEIOABUKHOTO U TIOJIBU’KHOTO OJIOKOB.

11. 3y4yeHue 3ak0Ha COXPAHEHHS SDHEPTUU.
Pa3zgen 9. Mexannueckue K0JIe0aHUA U BOJIHBI

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: IEPHO], 4acTOTa,
aMIuIUTyAa. MaremaTHyecKuil 1 Npy>KUHHBIN MasTHUKU. [IpeBpaliieHne 3Hepruu npu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxatoiue kojaebanus. BeiHykaeHnnbie konedanus. Pezonanc. Mexanuueckue BOJHBI.
CaotlicTBa MexaHn4yeckux BoiH. [Ipo- monbHbBIE U TonepeyHbie BOIHBI. [[JIMHa BOJHBI U
CKOPOCTH €€ pacmpocTpaHeHHUsl. MexaHHuecKHUe BOJIHBI B TBEPIOM Tele, CEHCMUYECKHe
BosiHEI (MC).

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(pa3ByK U yIbTpa3BYK.
Hemoncmpayuu

1. Habmoienue xonebaHuii Te Mo JSHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.
2. Habmroienue xonebaHuii rpy3a Ha HUTH U Ha TIPYKUHE .

3. HaGnronenune BEIHYKICHHBIX KOJIEOAaHUW U pe30HaHca.

4. PactipocTpaHeH#e MPOJOIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTHUECKHUI PE30HAHC.

Jlabopamopnwvie pabomot u onvimul

1. OmpeneneHue 4acTOTHI M MEPUOJIa KOJIEOaHUH MaTeMaTHUYECKOTO MasiTHUKA.

2. OnpeneneHue 9acTOThI U Meproaa KoJieOaHUH MPYKUHHOTO MasTHUKA

3. UccnenoBaHue 3aBUCMOCTH MIEpUO/Ia KOJIeOaHU MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI

HHTH.



4. UccrnenmoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOaHHUH MPY>KMHHOTO MasiTHUKA OT MacChl rpys3a.

5. [IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHM rpy3a, MOABEIICHHOTO K HUTH, OT MacCChI
rpysa.

6. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb IIEpU0JIa KOJeOaHUH IPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. U3MepeHne yCKOpeHHUst CBOOOAHOTO TTaACHHUS.
Pa3zgea 10. DieKTpOoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI

DIIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. VICOIB30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3H.

DJeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BolHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBoiiCTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnvie pabomovt u onvimeul

1 M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBbIe IBJICHUSA

JlyueBasg monenb cBera. ctounuku ceta. [IpsMonuHeitHOe paclipOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpakenue cera. [11ockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue cBera. 3akoH MpeaoMiIeHUs cBeTa. [lonHoe BHyTpEeHHEE OTPaKEHHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHET0 OTPAaXKEHUS B ONITUYECKUX CBETOBO/IAX.

Jlnnza. Xox myueit B tuH3e. Ontudeckas cucreMa ¢oToanmapara, MUKPOCKOIA U TeJIeCKOoa
(MC). I'na3 kak onTu4eckasi cucteMa. bIu30pyKocTh U 1aIbHO30PKOCTb.

Pasnosxenue 6enoro csera B cuektp. OnbiTel HptoToHa. CriojkeHrEe CIEKTPAIbHBIX I[BETOB.
Hucnepcus caera.

Hemoncmpayuu

1. IIpAMonuHENHOE paclpOCTPaHEHHUE CBETA.

2. OTpakeHue cBeTa.

3. Tlomydenne n3o0paxxeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
4. IIpenomnenue csera.

5. OnTHYEeCKUI CBETOBO/I.

6. XoJ Jiyueil B coOuparomiei Junse.

7. Xop JIydel B pacCerBarONIEH JTUH3E.

8. ITomyuyenue n300pa>keHHIA C TTOMOLIBIO JTUH3.

9. ITpunIun aeicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10.Mopnenb riasa.



11.Pa3noxxenue 6emoro cBera B CHEKTP.

12.ITomy4enue 6enoro cBera npu CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopnuvie pabomovt u onvimul

1. MccnenoBanue 3aBUCUMOCTH yIUIa OTPAyKEHUsI CBETOBOIO JIyda OT yIJia MaJcHHUs.
2. V3yueHue xapakTepuCTHK N300pakeHUs IIPEIMETA B IUIOCKOM 3€pKalle.

3. I/ICCJ'IG,I[OBaHI/IC 3aBHUCHUMOCTH yIJjia IIPEJIOMIICHHA CBETOBOI'O JIy4a OT yIJjia MaaACHUA Ha
T'paHULEC «BO3AYX—CTCKIIO».

4. [Tonmyyenune n300paXkKeHU ¢ TOMOIIBIO COOMPAIOIIECH JIMH3BI.

5. Omnpenenenne (POKYCHOTO pacCTOSHUS U ONITUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.
6. OTBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

7. ONBITHI IO BOCIIPUATHUIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3nen 12. KBantoBble siBJIeHUs

OmnsiThl Peszepdopaa u mianerapHast Mozens atroMa. Mogens atroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoakTuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydcHus. CTpOCHHE aTOMHOTO Spa.
HykioHHas Moziens aToMHOTO sizipa. M3otonbl. PagunoaktuBHeie peBpamienus. [lepuos
HoJIypacriajia aTOMHBIX siIIEp.

SnepHbie peakiuu. 3aKOHBI COXPaAHEHHUS 3aPsI0BOI0 ¥ MACCOBOTO YKMCE. DHEPTHUs CBSI3U
ATOMHBIX AJECP. CB$[3I) MAacCChbl 1 DHCPIUM. PeaKHI/II/I CHUHTE3a U ACTICHUSA AO€P. Hcrounnku
sHeprun Conuna u 3831 (MC).

Snepnas sHepretuka. /leiicTBus pagloakTUBHBIX M3Ty4eHUH Ha kuBble opranu3msl (MC).
Hemoncmpayuu
1. CrieKTphl U3JIy4€HUs U TOTJIOIIECHHUS.

2. CHexTpbl pa3InyHbIX ra30B.

w

. Cniextp Bozmopoza.

o

. Habmoienue TpexoB B kamepe Buibcona.

5. PaboTa cuéTunka MOHH3UPYIOIMIHNX U3ITYICHHM.

6. Perucrpanus u3nydeHusi IpupoOJHbIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopnwvie pabomot u onvimul

1. HabnroieHue CIToNIHbIX ¥ TMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHUE YPHEPTUU YACTHIIHI IO TOPMO3HOMY MyTH (110
dororpadusm).

3. M3mepenue paanoakTuBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOLYIb

[ToBTOpHTENTEHO-0000IIIAIOIIMK MOTYJb IPEAHA3HAYEH I CUCTEMATH3aIluK U 0000IICHHS



HPEZMETHOTO COAEPIKAHMS U OTIBITA IESTEIBHOCTH, IPUOOPETEHHOTO MPH U3YIEHUH BCETO
Kypca (pU3HMKH, a TaKKe A MOAT0TOBKY K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEeHY 10
¢du3uke 1751 00yJaroUINXCsl, BRIOPABIINX ITOT YU€OHBIN MpEaAMET.

[Ipu u3yueHnn 1aHHOTrO MOAYJISI PEANU3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CTIeUYUBAETCS IOCTHKEHUE MPEIMETHBIX U METAIPEIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 00ydeHuUsl, HOopMHUpYyeTCs eCTECTBEHHO-HAYyYHAasi TPAMOTHOCTD:
OCBOEHHUE HayYHBIX METOJ0B UCCIIEIOBaHUS SIBJICHUN IPUPOJIbI U TEXHUKH, OBJIAIECHUE
YMEHUSMH O0O0BACHATH (PU3HUECKHUE SIBICHUS, IPUMEHSS [TOJyYCHHbIE 3HAHUS, peIIaTh
3a/1a4M, B TOM YHMCJIE KQUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNMaNBEHO ACSTENBHOCTHBIN XapaKkTep JaHHOTO pa3jelia peaiu3yercs 3a CUET TOro,
YTO y4alluecs BBIIOIHSIOT 33a/IJaHuUsl, B KOTOPBIX UM IpeJiaraeTcs:

- Ha OCHOBE TMOJIy4YEHHBIX 3HaHUH paclo3HaBaTh U HAYYHO OOBIICHITH (PU3UUECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJI€ U TOBCETHEBHON KU3HH;

- UCII0JIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, B TOM 4YHCJIC HJIA
IMPOBEPKHU TUIIOTE3 U MMOJTYUCHUA TCOPCTUICCKUX BBIBOAOB;

- OOBSICHSATH Hay4YHBIC OCHOBBI Han00JIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HalIpuMEp, IMPAKTHYCCKOTI'O UCIIOJIb30BAHUA PA3JIMYHBIX KCTOUYHUKOB 9HCPIrMU Ha OCHOBC
3aKOHa IIPC- BpalllCHUSA U COXPAaHCHUA BCCX U3BCCTHLIX BUJIOB SOHCPIUHU.

Kaxxaast u3 TeM JaHHOTO paszelia BKIYACeT SKCIIEPUMEHTAIbHOE HCCIICIOBAaHUE
00001IaroIIero XapaKkTepa.

Ilinanupyemble pe3yJibTaThl OCBOCHHUS Y4e€OHOI0 NpeaMeTa
«DU3MKa» HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

JIMYHOCTHBIE PE3VIJIbTATHI
Ilampuomuueckoe 6ocnumanue:

—TIpOsIBJICHUE UHTEpECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hrznyeckoit
HaYKU;

—ICHHOCTHOC OTHOIICHUEC K JOCTHXXCHHAM pOCCHfICKHX y‘IéHBIX-(l)I/ISI/IKOB.
Fpa.m‘éaucxoe u nyoeuo-Hpaecmeeuuoe eocnumaHnue:

—TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 06Cy>K)IeHI/II/I O6HICCTBGHHO- 3HAYUMBIX U OTHYCCKUX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (bI/I3I/IKI/I,

—O0CO3HAHUEC BAXKHOCTU MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOFO.
Icmemuueckoe 6ocnumanue:

—BOCIIPUATHE SCTETUYECKUX KayecTB (PU3NUECKON HAyKH: €€ TapMOHUYHOI'O TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH.

IIeHHocmu HAYYHO020 NO3HAHUA:

—OCO3HaHUE LIEHHOCTH (pU3MUECKON HAYKU KaK MOIIHOI'O HHCTPYMEHTA IIO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUHN, BAKHEUILIEH COCTABIIAIONIEH KYIbTYpPHI;



—pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEpECca K UCCIIEA0BATEILCKOM 1eATEeThHOCTH.
Dopmuposanue Kyabmypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:

—O0CO3HaHUEC ICHHOCTHU 0e30macHoro O6p333 KHN3HU B COBPEMCHHOM TEXHOJIOTMYCCKOM MHUPE,
Ba’XHOCTH ITpaBUJI 0e30macHOro IMOBEACHHUA HAa TPAHCIIOPTE, HA JOporax, C JJICKTPUYCCKHUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCJIOBUSAX;

—c(OopMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO TPaBa Ha OMIUOKY U TAKOTO JKe
npaBa y Apyroro 4ejJoBeKa.

Tpyooeoe 6éocnumanue:

—AaKTUBHOE Y4acTHE B PELICHUH MTPAKTUYECKHX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKOM U COIMAIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3HUECKUX
3HAHUU;

—MWHTEPEC K MPAKTHUECKOMY M3YYCHHUIO TPOPECCUid, CBSI3aHHBIX C (PU3UKOM.
JKonocuueckoe eocnumanue:

—OpHCHTANNS HA IPUMEHEHUE PU3NICCKUX 3HAHUU IS PEeIICHUs 3a71a49 B 001acTh
OKpYKaroIIEH Cpeibl, INIAHUPOBAHUS MMOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MTOCHEACTBHUM JIs
OKpY’Karolllel cpeabl;

—O0CO3HaHUE III00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIEM U IIyTeH WX PEIICHHUS.
Aoanmayusa 00yuaroue2oca K u3MeHAIOWUMCA YC108UAM COYUANLHOU U RPUPOOHOIL CPEObL:

—HOTpe6HOCTI> BO B3aHMOHCﬁCTBHH IIpU BBIITOJIHCHHUHU I/ICCJ'IC,ZLOBaHI/Iﬁ U NIPOCKTOB (1)I/I3I/I‘-ICCKOI71
HaIpaBJICHHOCTH, OTKPBITOCTDb OIBITY XU 3HAHUAM APYTHX;

—IIOBBIIICHHUE YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 NPaKTUICCKYIO JCATCIbHOCTD,

—TM0TpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HcCiIe (OPMYIUPOBATH UIEH, TOHSITHS,
TUIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

—O0CO03HaHue /1e(pULINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 001acTH (PU3HKH;
—IIJITAHUPOBAHUE CBOETO Pa3BUTHS B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUIA;

—CTpEeMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U MPUPO/IbI, O0IIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PUBNYECKUX 3HAHMIA;

—OIIeHKa CBOMX JCHCTBHI ¢ yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEAy, BO3ZMOKHBIX
rI100aIbLHBIX TTOCIIEACTBHM.

METAIIPEAMETHBIE PE3VJIbTATHI

YHuBepcanbHbIC MO3HABATEIbHBIE AEHCTBUS

ba3zoeuvie nozuueckue oelicmeus:

—BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB (SIBJICHUIA);

—YyCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIINN, OCHOBAHUS 1T 0000IIEHUS 1
CpaBHEHUS;



—BBIABIIATH 3aKOHOMEPHOCTH U IMTPOTUBOPEUHS B pacCMaTpUBAaEMbIX (paKkTax, JaHHBIX U
HAOJI0ICHUSAX,, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSM;

—BBIABJIATH IPUYINHHO-CICACTBCHHBIC CBA3U ITPU U3YUCHUHN (1)I/ISI/ILIeCKI/IX SIBJIICHUH U IIPpOLECCOB;
ACJ1aTh BBIBOABI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTHUBHBIX yMOSaKHIOquHﬁ, BBIABHUI'AaTh
THUITIOTE3bI O B3AMMOCBA3AX (1)H31/I‘I€CKI/IX BCJIMYHH,

—CaMOCTOATENBHO BEIOMPATh crioco0 perieHus yueOHol (pu3ndeckoi 3a1a4un (CpaBHEHHE
HECKOJIbKMX BapHaHTOB PELICHHUs, BbI- 00p HanOoJee MOIXOASAIIETO ¢ y4ETOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeiicmeusn:
—HCII0JIb30BATh BOIIPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

—IIPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABICHHOMY IUIaHY OIIBIT, HECIOKHBIA (DPU3NUCCKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE (PU3NICCKOTO SIBIICHUS;

—OIICHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAITUIO, TOYYCHHYIO B X0J1€
WCCIIEI0BAHNS WIH OKCIIEPUMEHTA;

—CaMOCTOATEIHHO (POPMYITHPOBATH 0OOOIICHHUS U BBIBOJIBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICOBAHNUS;

—IIPOrHO3UPOBATb BO3MOKHOC I[aJ'ILHeﬁHIee Pa3BUTHC (1)I/I3I/I‘I€CKI/IX IIpoIeCCoB, a TaK¥KE
BBIIBUT'aTh NPCAINIOJIOKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

Paooma c ungpopmavuei:

—IIPUMEHSATH Pa3IMYHbIe METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpE
MH(pOpMalLlMU WIK JaHHBIX ¢ YYETOM MPeII0KeHHON yueOHO! (hr3nueckoi 3a1auu;

—AaHaJM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH- (POPMALIMIO Pa3IUYHbIX BUJOB
U GOopM IpeCTaBICHMS;

—CaMOCTOATEIHHO BEIOUPATh ONTUMAIBHYIO (hOpMY MpeACTaBlIeHUs HH(OPMAILIUU U
WLTIOCTPUPOBATH peliaeMble 3a7auu HECIIOKHBIMU CXeMaMHu, TuarpaMMaMu, HHOU TpaduKoi u
UX KOMOMHAITUSIMU.

YHuBepcalbHble KOMMYHUKATUBHBIC JEHCTBHS
Obwenue:

—B X0J1e 00CYXICHHS yueOHOT0O MaTepuala, pe3yJbTaToB Ja0OPATOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOIl TEMBI U BHICKA3bIBATh W/, HAIICJICHHBIC Ha
peleHne 3a7auu U MoJiIepiKaHue OJIaroKenareIbHOCTH OOIICHNUS;

—COIIOCTABJIATH CBOH CYXJIACHUSA C CYXXICHUAMU JPYIrUX YYaCTHUKOB JUaliora, O6H2lpy>KI/IBaTB
pa3iniue u CXoACTBO H03I/ILIHI>'I;

—BBbIpa’kaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U ITIMCbMCHHBIX TCKCTaX;

—IIyOJIMYHO MPEJICTABIISITh PE3YJIbTAThl BHITOJTHEHHOTO (PU3MYECKOr0 OMbITa (3KCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA).



Coemecmuasn deamenvHocmy (COMpyoOHUYECmMe0):

—TIIOHUMAaTh U UCII0JIb30BATH [IPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAIBHON pabOThI IpU
pELICHNH KOHKPETHON (PU3NUECKOI MPOOIIeMBI;

—IIPUHHUMATh LCIIN COBMECTHOU ACATCIIbBHOCTH, OPraHU30BbIBATH HeﬁCTBI/IH o eé JOCTUKCHUIO:
pacnpeieNaTh poiu, 00CYKAaTh MPOIECCH M PE3YJIbTaThl COBMECTHOW paboThI; 00001IaTh
MHEHHS HECKOJIbKUX JIFOJICH;

—BBbIINIOJIHATH CBOIO 4aCThb pa6OTBI, A0CTUras Ka4€CTBCHHOI'0O pe3yJjibTaTa 110 CBOEMY
HaIlpaBJICHUIO U KOOPJAUHHPYSA CBOU H€I>'ICTBPI$I C APpYTMMHU YICHAMU KOMAaHIbI;

—OIICHUBATh KQYECTBO CBOETO BKJIA/1a B OOIIUIT MPOIYKT MO KPUTEPHUSAM, CAMOCTOSATEIBHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHUBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS
Camoopzanuzayusa:

—BBIABIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOIUX Ul PEeLIeHUs
(bu3NYECKUX 3HAHMIA;

—OpHEHTUPOBATHCA B PA3JIMYHBIX MOAX0AaX MPUHATUS PEIICHUN (MHIUBUAYATbHOE, IPUHATHE
pellleHus B TPYIIe, MIPUHITHE PEIICHUI TPYIIOoi);

—CaMOCTOSATENIBHO COCTABIATh AJTOPUTM pellieHHs pU3nUecKor 3aauu UK MIaHa
HCCJIEIOBaHMSI C YUETOM HMEIOINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeaaraeMble BapuaHThl pellIeHuil;

—1enaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHNUE.
Camokonmpons (pegpnexcus):
—/AaBaTb aACKBATHYIO OLICHKY CUTYyalluW U Mpeajaratb 1jiaH eé HU3MCHCHU,

—O0OBACHATH MPUYUHBI TOCTHKEHUS (HEOCTHKEHHS) Pe3yJIbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHUBBI B ICATEILHOCTH (B TOM YHCIIE B X0/ BBIMOJIHEHUS (PU3HUECKOTO
UCCIIEIOBaHMS WIIM MTPOEKTa) HA OCHOBE HOBBIX 00CTOSITENHCTB, N3MEHUBIIUXCS CUTYalLIUH,
YCTaHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

—ONCHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LCJIN U YCIIOBUAM.
9M0l{u0HaJlebllz UHmMEl/IeKm .

—CTaBUTh €05 HA MECTO JPYroro 4ejJ0BeKa B XOJ€ CIOpa WIM JUCKYCCHH Ha HAYYHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTo.

Ilpunamue ceoa u opyzux:

—TIpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelIeHUH PU3NYECKUX 3a]1a4 UIIH B YTBEPKICHUIX
Ha HAay4YHbIE TEMBI U TAKOE K€ MPaBo JIPYyroro.



NPEIMETHBIE PE3YJIBTATHBI
7 kjacc

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00yyaromuxcs yMeHU:

—MCIOIB30BATh MOHATHUS: (PU3HMUECKUE U XUMUYECKUE SBICHUS; HAOIIOIeHHE, IKCTICPUMEHT,
MOJIEIb, TUTIOTE3a; €ANHUIIBI (PU3UYECKUX BEITMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS
BelecTBa (TBEP0E, JKUAKOE, Ta3000pa3HOe); MEXaHHUECKOE ABIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOACHCTBYIOIAS CHII, Ie(hOpMarHst
(ympyrasi, miacTayeckas), HeBECOMOCTh, COOOIIAIOIINECS] COCYIBL;

—pa3nuyars sBieHus (1udy3us; TEII0OBOE ABMKEHHE YaCTHUL] BEILIECTBA; PABHOMEPHOE
JIBIDKEHUE; HEPABHOMEPHOE JIBWKCHHE; HHEPLMS; B3aUMOAECHCTBHUE TEJI; paBHOBECHE TBEPBIX
TeJI C 3a- KPEeIIEHHOHN OChIO BpaIlleHUs; Iiepeiada JaBJieHUs TBEPAbIMU TeJIaMU, KHUJIKOCTSIMUA U
razamu; aTMoc(epHoe JaBlIeHUE; [IJIaBaHNE TeJ; IPEBPAILIECHUS MEXaHUYECKONW YHEPTUH) 10
OIHCAHMIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
(bu3nyecKoe SIBJICHUE;

—pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3NUECKUX SBJICHUN B OKPYXKAIOIIEM MHPE, B TOM
yrcie Gpu3nuecKue sBICHHsS B IPU- POJIE: PUMEPHI ABIKEHHS C PA3TUYHBIMUA CKOPOCTSIMH B
JKUBOM U HEXXUBOW MPUPOJIE; AEHCTBHUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE; BIUSHUE
aTMoc(epHOro JaBiIeHMs Ha KUBOM OpraHu3M; IJIaBaHUE PbIO; pblYard B TeJle YeIoBeKa; Npu
3TOM NEPEBOJAUTH MPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BBIACIATh CYIIECTBEHHBIE
CBOMCTBa/pU3HAKU (PU3NYECKUX SBJICHUM;

—OMKCHIBaTh N3YUYEHHBIE CBOMCTBA TN U PU3UUECKUE SIBICHUS, UCIIONb3Ys (pru3nyeckue
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, IIYTh, CKOPOCTb, CPEHSS CKOPOCTH,
CHUJIa yIIpy- TOCTH, CUJIA TSDKECTH, BEC TeJla, Cujla TPEHHUs, JaBJeHue (TBEPAOro Telna, JKUIKOCTH,
ra3a), BhITAJIKMBAIOIIas CUJIa, MEXaHUYeCcKast paboTa, MOIIHOCTb, IJIEY0 CHJIbI, MOMEHT CHUJIbI,
KOA((UILIUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KUHETUYECKasi U MOTEHIIMAIIbHAS YHEPIHs);
IIPY ONMCAHUU MTPaBUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUNH, UX
0003HaYeHHSI U €MHUIIBI PU3NYECKUX BETMYUH, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOLINE TAHHYIO
(bu3NYEeCKyI0 BEIMYUHY C APYTUMU BEIMUYMHAMH, CTPOUTH I'papuKi U3y4EeHHBIX 3aBUCUMOCTEN
(bU3HYECKUX BENU- YWH;

—XapakTepHu30BaTh CBOICTBA Tel, (PU3HUECKUE SIBICHHS U MPOLIECCHI, UCTIONb3YS MpaBUIIa
CJIOKEHMSI CUJI (BJI0JIb OTHOM MpsAMOi1), 3aKkoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, paBuiIo
paBHOBecHs pbyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH CO- XPaHEHHS
MEXaHUYECKOM SHEpruy; IPU 3TOM J1aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIUCBHIBATh €TO
MaTeMaTUYECKOE BbIPAXKEHUE;

—OOBIACHATH PU3NUECKHE SABJICHUS, POIIECCH] U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallMi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISTh IPUUMHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX II1aroB C OMOPON Ha 1—2 M3y4eHHBIX CBOMCTBA
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;



—peniath pacuéTHbIe 3aauu B 1—2 neHCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
du3HUYeCcCKre BEIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/a4 3alMChIBAaTh KPATKOE YCIOBHE,
MOJICTABJIATh PU3NICCKUE BETMIMHBI B (DOPMYIIBI M IPOBOUTH pac- YETHI, HAXOAUTh
CIIPaBOYHBIC TAHHBIE, HEOOXOIUMBIC JUTsI PEIICHUS 33/1a4, OIICHUBATh PEATHCTUYHOCTh
MOJTYYCHHOW (PM3HUECKON BEIMUNHBI;

—paciIo3HaBaThb HpO6J’ICMI)I, KOTOPBIC MOXKHO PEIIMTDH ITPU ITOMOIIH (1)I/ISI/I‘I€CKI/IX METOJ0B, B
OIMMCAaHUHU UCCIICAOBAHUSA BEIACIATE IIPOBEPACMOEC IIPEAIIOIIOKCHNE (FI/IHOTG?)y), pas3jimiaTtb U
HHTECPIPETUPOBATH HOJ'Iy‘lGHHBIfI PE3yJIbTAaT, HAXOAUTDH OIIIMOKH B X0J€ oIIbITa, ACJIaTh BBIBOJIbI
I10 €ro pe3yjbTaraM,

—TIPOBOJIUTH OMBITHI O HAOIIOACHUIO (PU3NUECKUX SBICHHUNA WIN (PU3NIECKUX CBOIMCTB TEII:
(dbopMyIHpOBaTH MPOBEPSEMBIE MPEJI- MOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEATIOKESHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYJIUPOBAThH BHIBOJIBI;

—BBINIOJIHATD MPSIMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHU, MacChl Tela, 00bEMa, CUITBI U
TEMIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBLIX MPUOOPOB; 3aMUCHIBATH MOKA3AHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;,

—TIPOBOJIUTH MCCIIEOBAHNE 3aBUCHMOCTH OJTHON (PM3UUECKOI BETMYMHBI OT APYTOH C
MCIIOJIb30BaHUEM NPSIMbIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JABHXKYIIETOCs Tela OT
BPEMEHM JIBUKEHUS TEJIa; CHJIbI TPEHUS CKOJIbKEHHSI OT Beca Teja, KauecTBa 00paboTKu
MOBEPXHOCTEHN TeJl M HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOLIAd CONPUKOCHOBEHHUS TEI; CUIIbI
YIOPYTOCTH OT Y/UIMHEHUS IPYKUHBI; BBITAJIKUBAIOIIEH CUIIBI OT 00BbEMA MOrpyKEHHON YacTu
TeNa U OT MJIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH T€Jla, OT IIIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0; YCIOBUH TIJIaBaHUS TEJ, YCIOBUI paBHOBECHS phluara v 0JIOKOB);
y4acTBOBATh B IJIAHWPOBAHUHU y4E€OHOIO UCCIIEIOBaHMSI, COOMPATh YCTAHOBKY U BBIMOJIHATH
U3MEpEHMUs, cIeays NpeIoKEeH- HOMY IUIaHy, (PUKCUPOBATh Pe3yibTaThl MOTYYECHHON
3aBUCHUMO- CTH (PU3MUECKUX BEIMYUH B BUJE NMPEATIOKEHHBIX TaOIMUI] U rpauKoB, 1ey1aTh
BBIBO/JIbI 110 pE3yJIbTaTaM MCCIIEJOBAHMUS;

—IIPOBO/IUTh KOCBEHHBIE U3MEpEeHHs (PU3NUECKUX BEJIMYHMH (IUNIOTHOCTD BEIIECTBA KUAKOCTH U
TBEPAOTO TEJIA; CUJIA TPEHUS CKOJIBXEHUS; JaBICHUE BO3/1yXa; BbITAJIKUBAIOLIAs CUJIA,
JeMCTBYIOIAs Ha OTPYKEHHOE B )KUKOCTh TeJ0; KO3 PUIUEHT MOJIE3HOT0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEys PEAI0KEHHON NHCTPYKIIMU: ITPH BBIIIOJIHEHUH U3MEPEHHH coOupaTh
DKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE UCKOMOW BEJIIMUMHBIL;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

—YyKa3bIBaTh IPUHIMIbI IeHCTBUA TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOLIAIOIIMECS COCYAbI, OapOMETp, pbluar, MOABMKHbIM U HETIOABUKHBIHN OJIOK,
HaKJIOHHAs IUIOCKOCTb;

—XapaKTepHU30BaTh MIPUHIIUIIBI IEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOH Ha MX ONMHCaHUsA (B TOM YHCIIE: MOJIUIUITHUKH, YCTPOMCTBO BOJIONPOBO/IA,
TUIPaBINYECKUN ITpecc, MAHOMETP, BHICOTOMED, OPIIHEBON HACOC, apEOMETP), UC- MOIb3Ys
3HAHHUA O CBOMCTBAX (PU3NUECKUX SBIECHUI U HEOOXO0MMBbIe (PU3UUECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;

—TIPUBOANTD MIPUMEPHI / HAXOUTH HH(POPMAIIHIO O TIPUMEpaX MPAKTHIECKOTO UCTIOIB30BAHUS
bu3MYECKUX 3HAHWI B MOBCEIHEBHOMN KU3HU JJIs1 00ecTieueHus: 0€30MacHOCTH MPU OOpAIICHUH C
npruOoOpaMy U TEXHUYECKHUMH YCTPONCTBAMU, COXPAaHEHHUS 3J0POBBS i COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpeie;



—OCYIIECTBIISTh OTOOP UCTOYHUKOB HH(OpMaLu B ceTh IHTEpHET B COOTBETCTBUU C
3a/IaHHBIM [TOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U yTEM CPaBHEHUSI
Pa3IMYHBIX MCTOYHHKOB BBIICIATH HH()OPMAIINIO, KOTOpAs SBISETCS MPOTUBOPEUUBOM HITH
MOJKET ObITh HEJIOCTOBEPHOM;

—HCII0Ib30BATh NPH BBIOJIHEHUN YYEOHBIX 3a/1aHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATYPyY
buznyecKoro cogepxaHus, CipaBOUYHbIE MaTepUalbl, pecypchbl cetu HTepHeT; BIajeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(POPMALIMK U3 OHON 3HAKOBOI
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIC KpPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOPMAITUN (PU3NIECKOTO COACPKAHMS, B TOM YUCIIE MyOJIMYHO JeTaTh KPATKHE
COOOIIEHUs O Pe3yJIbTaTaX MPOCKTOB WIIH YU€OHBIX MCCIEAOBAHUN; IPH STOM I'PAMOTHO
MCIIOJIb30BaTh U3YUCHHBIN MOHATHIHBIN ammmapaT Kypca QU3NKH, COMPOBOXKIATH BHICTYIIIICHHUE
Mpe3CeHTAlNEN;

—IIpH BBIIIOJIHCHUHA y‘IC6HHX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B rpyimme
B COOTBCTCTBHH C IIOCTAaBJICHHBIMU 3aJa4aMU, CJICIUTDH 34 BBIIIOJIHCHHUECM IIJIaHa HeﬁCTBHﬁ,
aACKBATHO OLICHHMBATDb COOCTBEHHBIN BKJIaZ B ACATCIIbHOCTD I'PYIIIILI; BBICTPAUBATDH
KOMMYHUKATHBHOC BBaHMOHCﬁCTBHe, YUYUTBIBAsA MHCHHEC OKPYXKAIOUIUX.

8 kiaacce

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
oOyJaromuxcst yMeHui:

—MUCII0JIB30BATh IIOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE ABMKECHUE ATOMOB U MOJIEKYIL,
arperaTHbIE COCTOSIHMSI BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHILICHHBIA U
HEHACBIIICHHBIN 1ap, BIAKHOCTh BO3/1yXa; TEMIIEPATypPa, BHYTPEHHSA SHEPT U], TEILIOBON
JIBUTaTENb; JIEMEHTAPHBIN JJIEKTPUYECKUH 3apsll, JJIEKTPUUYECKOE T10JIe, TPOBOJIHUKHU U
JIUDJIEKTPUKH, TOCTOSTHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

—pasnuyath sBIEHUs (TEIJI0BOE paclIMpeHne/cxxaTue, Terionepeaada, TermioBoe paBHOBECHE,
CMadMBaHHE, KalUJUIAPHBIC SIBIICHUS, UCTIapEHIE, KOHCHCAIINSI, TUTaBIIEHUE, KPUCTAIIN3AIIH
(oTBepHaeBaHue), KUTIEHHE, TeIUIonepeaada (TemIonpoBOIHOCTh, KOHBEKIIHS, U3ITyUYEHUE);
ANEKTPU3ALIUS TEJl, B3aUMOJICHCTBHE 3apsiI0B, IEHCTBHS JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIECTBUE MarHUTOB, IEHCTBUE MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM,
ANIEKTPOMATrHUTHAS UHIYKIIMS) 10 OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE (PU3NUIECKOE SBIICHUE;

—pacmo3HaBaTh MPOSIBICHUE U3YICHHBIX (PM3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MUPE, B TOM
yucie GU3nUecKue sIBJICHUS B MIPH- POJIC: MOBEPXHOCTHOE HATSHKCHHE M KATUJUISIPHBIC SIBJICHUS
B IIPUPOJIe, KPUCTAIUIBI B IpUpoJie, u3nydenue ColHila, 3aMep3aHue BoJI0EMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHHe pOChI, TyMaHa, UHEs, CHETa; JIEKTPUUECKHE SIBICHUS B aTMOc(epe, 2IIEKTPHIECTBO
KUBBIX OPTAaHU3MOB; MarHUTHOE TI0JIe 3eMJTH, APei MOIFOCOB, POJIb MATHUTHOTO TIOJIS JIJISt
KU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE; TIPH TOM TIEPEBOIUTH MPAKTHUUECKYIO 3a7a9y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWMCTBA/TIPU3HAKH (DU3MUECKUX SBICHUI;

—OMHCHIBaTh N3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (pru3nyeckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHS SJHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEMIOEMKOCTD
BEIIIECTBA, y/IeIbHas TEIJIOTa IJIABJICHUS, YIelIbHas TeIIoTa Napoodpa3oBaHus, yAeIbHas
TEIUIOTa CTOPaHUsl TOIUTUBA, KOA(PPHUIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOI MAIIUHBL,
OTHOCHUTEIIbHAS BIAXKHOCTb BO3/1YXa, DJIEKTPUYECKUM 3apsl, CUJIa TOKA, JIEKTPUYECKOE



HalnpsKEHUe, CONPOTUBJICHNE IPOBOJHUKA, YIEIBbHOE COIIPOTHBIIEHUE BELIECTBA, paboTa U
MOIITHOCTH JIEKTPHUUECKOT0 TOKA); IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHI CMBICIT
UCTIOJIb3YEMbIX BEJTMUMH, 0003HAUYCHUS U SAUHUIBI (PU3NIECKUX BETUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PM3NYECKYIO BEIMUUHY C APYTUMH BEITMUYUHAMHU, CTPOUTH TpauKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIIMYMH;

—XapaKTepU30BaTh CBOICTBA T, PU3NUECKHE SIBJICHUS U MPOIECCHI, HCTIONb3Yys OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOSHUS BEIIECTBA, IPUHIIUII CYNEPIO3UIINH
10- Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsjaa, 3a- KoH OMa AJis ydyacTKa IenH,
3akoH JIxxoyns—IJleHna, 3aKoH COXpaHEeHUsI SHEPTUU; TIPU STOM JaBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMaTHYECKOE BBIPAKEHUE,

—O0OBACHATH (PU3UYECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHUCIIE B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BbIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH
00BsicHeHNE U3 1—2 JIOTHYECKHX IIAroB C OMOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (hU3HUYECKHIX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pceuaTrb paC‘léTHbIe 3aJa4u B 2—3 HeﬁCTBHH, HCITOJIb3Y: 3aKOHBI U (l)OpMy.]'ILI, CBA3BIBAIOIIHNEC
(bHSI/I‘leCKI/IC BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUS 3a/1a4 3alIUCBIBATH KPATKOC YCJIOBHUEC,
BBIABJIATD HCAOCTATOK JAHHBIX IS PCHICHHA 3a/1a4u, BBI6I/IpaTB 3aKOHBbI U (1)OpMy.]'ILI,
H606XO,I[I/IMI>IG JIs e€ peuicHu:A, IIPOBOJNUTL pac- 4ETHI U CpaBHHUBATD MOJYUCHHOC 3HAYCHHUC
(1)1/1314‘1601(0171 BCIIMYHHBI C U3BCCTHBIMHU JJaHHBIMU,

—pacino3HaBaThb HpO6JICMI)I, KOTOPBIC MOKHO PCIIMTD IIPU ITOMOIIN CI)I/I3I/I‘ICCKI/IX METO/J0B,
HCIIOJIB3Ys OITMCAaHUE UCCIICA0BAHUA, BBIACIIATD ITPOBEPACMOC ITPEATIOTIOKCHNEC, OHCHUBATH
MMPaBUIIBHOCTD IMOPAAKA MMIPOBCACHUA UCCIICAOBAHUS, 1CJIATh BEIBOIBI;

—IIPOBO/IUTH OMBITHI O HAOIIOACHUIO (PU3NUYECKUX SBICHUH MK (PU3NUYECKUX CBOIMCTB Tel
(KanmuJUIIpHBIE SBJICHHS, 3aBUCUMOCTbH JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIIepaTyphl;
CKOpOCTH TIpoliecca OCThIBaHMS/HarpeBaHMs NP U3ITyYEHUH OT IIBeTa
U3ITy4aroLei/moraonaroneil moBepXHOCTH; CKOPOCTh UCTIAPEHUS BO/BI OT TeMIepaTypbl
KUAKOCTH U TUIOIIAIHN €€ MOBEPXHOCTHU; MIEKTPU3ALUS TEN U B3aUMOICHCTBUE MEKTPUUECKUX
3aps/10B; B3aUMOJICHCTBHE MMOCTOSHHBIX MAarHUTOB, BU3YaJIN3alisi MATHUTHBIX MOJIEH
MIOCTOSIHHBIX MarHuTOB; I€HCTBUSI MAarHUTHOTO 1OJIs1 HA TPOBOJHMK C TOKOM, CBOWCTBA
AIIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUraTElIsl IOCTOSSHHOTO TOKA): (OpMYJINPOBATH
IpOBepsieMble IPEOI0KEHUSI, COOMpaTh YCTAaHOBKY U3 MPENI0KEHHOT0 000PYJ0BaHMUS;
OTHCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BBHIBOJIBI;

—BBIMNOJIHATD MPSMbIE U3MEPEHHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIXKHOCTH BO3/1yXa, CUJIBI
TOKa, HAMPSKEHHSI C UCMIOIB30BaHNEM aHAJIOTOBBIX TPUOOPOB M TATYMKOB (PU3UUECKIX
BEJIMYMH; CPABHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOI aOCOTIOTHON OTPEITHOCTH;

—IIPOBO/IUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3UUECKOM BETMUNHBI OT APYTOH C
HCIIOJIb30BaHUEM NPSIMBIX U3MEpPEHUH (3aBUCUMOCTD CONPOTHUBIICHHUSI IPOBOIHUKA OT €T0
JUTMHBI, TJIOLAAH MTOIEPEYHOro CEYeHUsI U yIeIbHOTO COMPOTHUBIICHHUS BEIIECTBA TPOBOJHHUKA;
CHWJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HANPSLKEHUS Ha IIPOBOJIHUKE; UCCIIEIOBaHUE
MOCJIE0BATENBHOIO U MapajlieIbHOIO COeIMHEHUI MPOBOIHUKOB): TUIAHUPOBATH
UCCIIeIOBaHKEe, COOMPATh YCTAHOBKY U BBINOIHSITH U3MEPEHUS, CIIeTys MPEAI0KEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYUYEHHOM 3aBUCMMOCTH B BUE TaONIUIl U TpadUKoB, JAeaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEIOBAHUS;



—TIPOBOJIUTH KOCBEHHBIE U3MEPEHHS PU3NUECKUX BETUYUH (yIesIbHAs TEIIOEMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE MTPOBOIHUKA, pab0OTa U MOIIHOCTb AJIEKTPHUYECKOTO TOKA): TNIAHUPOBATH
U3MEpEeHusi, COOMpPaTh HKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIIENYs MPEATIOKEHHON HHCTPYKIIMH, U
BBIYHCIIATh 3HAYECHUE BEJTUYNHBI

—Cc001r0/1aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

—XapaKTepHU30BaTh MPUHLUIIBI ACUCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIIOPOi Ha UX ONUCAHUsA (B TOM YMCIIE: CUCTEMAa OTOIUICHHS JOMOB, TUTPOMETP, ITapoBast
TypOHHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIEKTPUUECKON SJHEPTUH, FJIEKTPOOCBETUTEIIbHBIE
npuOOpBI, HarpeBaTeIbHBIE JIEKTPONPHOOPHI (IPUMEPHI), FTEKTPUIECKUE PETOXPAHUTEIN;
AJIEKTPOMArHuT, 3JE€KTPOABUIaTENb IOCTOSIHHOTO TOKA), UCIIONb3Ys 3HAHUSI O CBOMCTBaxX
(bu3nueckux sBICHUNH U HEOOXO UMbl (PHU3UYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE PUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CTOPAHUs, SJIEKTPOCKOII, PEOCTaT); COCTABIATH CXEMBbI SJIEKTPUUECKUX
Henei ¢ mocieaoBaTeIbHbIM U apauieIbHBIM COSIMHEHUEM 2JIEMEHTOB, Pa3inyas yCIOBHbIC
0003Ha4YEeHUSI DJIEMEHTOB AIEKTPUUECKUX LIEel;

—TIPUBOJUTH TPUMEPHI/HAXOIUTh HHPOPMALIUIO O TPUMEPAX MPAKTHIECKOTO UCTIOTH30BAHUS
¢u3nUecKruX 3HAHUH B MOBCETHEBHOM JKU3HU JIJIsl oOecnieueHus 0€30IacHOCTH IpU OOpaIIeHUH ¢
npuOOpaMy U TEXHUUECKUMHU YCTPOMCTBaAaMH, COXPAHEHUS 3J0POBbs U COOIIOCHHSI HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpeLE;

—OCYIIECTBIIATh NOUCK HHPOPMALIUU (PU3UUECKOT0 coJiepaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIOIINXCA 3HAHUH U IIyTEM CpaB- HEHUS JONOJIHUTEIbHBIX UCTOYHUKOB BBIIEIIATh
uH(pOpMalLMIO, KOTOpas ABJISETCS MIPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;

—MCII0JIb30BaTh NPH BBIIOJIHEHNN YYEOHBIX 3a/1aHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPyY
(bu3nyecKoro cofepxKaHus, ClipaBOUYHbIE MaTepUabl, pecypchl cetu MHTepHeT; Bi1aneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMHU U3 OJHON 3HAKOBOMH
CUCTEMBI B IpYTYIO;

—C03/1aBaTh COOCTBEHHBIC MTUCEMEHHBIC U KPaTKUE YCTHBIE COOOIIeHNUs, 000011ast HHPOpMAIUIO
U3 HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COJAEPKaHUs, B TOM YHCIIE MMYOJIUYHO MPEAICTaBIATh
pe3yJIbTaThl IPOESKTHOM UM HUCCIEA0BATEIBCKON AEATEIBHOCTHU; IIPH TOM I'PAMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIATH BHICTYIIJICHHE
MpE3EHTALNEN;

—TIpY BBIMOJIHEHUH y4eOHBIX MPOEKTOB U UCCIETOBAHUM (PU3NUECKUX MTPOLIECCOB PaclpeeiiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIIOJIHEHHEM
IUIaHa JEHCTBUM U KOPPEKTUPOBATH €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA] B
JIeATEIbHOCTh TPYIIIBL; BBICTPAUBAaTh KOMMYHHKAaTHBHOE B3aUMOICHCTBUE, IIPOSBIISSL
TOTOBHOCTb pa3periatb KOH(PIUKTHI.

9 kJjacc

[IpenMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y
00yYaromuxcst yMeHUH:

—MUCI0JIB30BATh IIOHATHUSA: CUCTEMA OTCUETA, MaTepHaJIbHAs TOUKA, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBMKEHUS, e~ opmanus (ynpyras, miacTudeckas), TpeHue,
LEHTPOCTPEMUTENHHOE YCKOPEHUE, HEBECOMOCTh H MEPETPy3KH; LIEHTP THKECTH; aOCOIIOTHO



TBEPIOE TEJO, IEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE; MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(PA3BYK H YJIBTPa3BYK; IEKTPOMAarHUTHBIC BOJHBI, IIIKAJIA DJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS U MOTJIOLICHNUS; anb(a-, 6era- u
raMma-u3JIy4eHHs], U30TOIIbI, SACPHAsl SHEPreTHKA;

—pasnuyath ABJIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE IBHKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHIE, CBOOOHOE MaICHUE TEll, PABHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJI, PEaKTUBHOE JBHKEHHE, KojebaTenbHoe
JBUKEHHE (3aTyXalolUe U BHIHYKICHHBIC KOJIeOaH!s ), pE30HAHC, BOJIHOBOE JBUKECHHE,
OTpa)KE€HHUE 3BYKa, IPSIMOJIMHEMHOE PacpOCTpaHEHUE, OTPAKEHUE U MPEJIOMIICHHE CBETA,
M0JI-HO€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHe OeI0ro CBeTa B CIIEKTP U CII0KEHUE
CIIEKTPAJIbHBIX LIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAs PAJUOAKTUBHOCTh, BO3BHUKHOBEHUE
JMHENYaTOro CrieKTpa U3IYYeHHs ) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PH3UUECKOE SBIICHHE;

—pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3UYECKUX SBJICHUN B OKpPYXKAIOIIeM MHpPE (B TOM
yricie (pu3nuecKue SBICHHS B IPU- POJIe: IPHIMBBI U OTIIMBEI, [BMKeHUE 11aHeT CoTHeIHOH
CHCTEMBI, PEaKTUBHOE JBIKEHHE KUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHYECKUE BOJIHBI, I[yHaMH, 9X0, [IBETa TEJ, ONITUYECCKHE SBICHUS B
pUpoie, OMOIOTUYECKOE NEHCTBHE BUAUMOTO, YIABTPAPHOIETOBOTO U PEHTTEHOBCKOTO
U3JTy4CHHUI; €CTECTBEHHBIH PaAMOaKTUBHBIN (DOH, KOCMHYECKHE JIy4YH, PaAHOAKTHBHOE
U3JTy4eHHE TIPUPOJIHBIX MUHEPAIIOB; JEHCTBHE PaAMOAKTUBHBIX U3IIYYCHUH Ha OPraHU3M
YeJIoBeKa), MPH ATOM NEPEBOAMTH MPAKTUYECKYIO 337a4y B YUeOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOWCTBA/MPU3HAKN (PU3NIECKUX SIBIICHHIA;

—OIUCHIBaTh U3yYCHHbIE CBOWCTBA TeJ U (U3NUYECKUE SBICHMUS, UCTIONb3Ys (pu3nueckue
BEJIMUMHBI (CPEJIHSS U MTHOBEHHAs! CKOPOCTh TeJla P HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHUE,
IIEPEMELICHHE, ITyTh, YTI0Bask CKOPOCTh, CHJIA TPEHHUS, CHUJIA YIIPYTOCTH, CHIIA TSKECTH,
YCKOpEHHE CBOOOJHOrO MaJIeHHs, BEC T€a, UM- IyJIbC TEJIa, UMITYJIbC CUJIbI, MEXaHUYECKas]
paboTa U MOIIHOCTh, MOTEHIHAIbHASL YHEPTHS TeJla, IOJAHITOr0 Ha/l MOBEPXHOCTHIO 3EMJIH,
MOTEHIMAIbHAS YHEPTUS CKATOU NMPYKUHBI, KWHETUYECKAsl YHEPTHsL, ITOTHAsI MEXaHUYECKas
SHEprus, MepuoJl U YacToTa KoseGaHui, IMHA BOJIIHBI, TPOMKOCTh 3BYKa M BbICOTA TOHA,
CKOPOCTh CBETa, OKa3aTeNb MPEJIOMIICHUS CPEJibl); IPU ONMCAHUU MPABUIBHO TPAKTOBATH
(bu3HYECKU CMBICI UCIIOJIb3YEMbIX BEJTMYMH, 0003HAYEHUSI U €AMHULIBI PU3NYECKUX BEJTUYMH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU BEIHMUYNHAMH,
CTPOUTH rpapKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUUNH;

—XapakTeprU30BaTh CBOICTBA Tel, (PU3HUECKUE SIBICHHS U MIPOLIECCHI, UCTIONb3YS 3aKOH
COXPAHEHHUs] DHEPTUH, 3aKOH BCEMUPHOTI'O TATOTEHHUS], IIPUHLIUII CYIIEPIIO3ULUU CUIL, IPUHIUIT
OTHOCHUTENILHOCTH [ 'anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI
OTPa)KEHHUs U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOI0 M MAaCCOBOI'O YMCEN MPH
AJIEPHBIX PEAKLUAX; IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alUCHIBATh €T0
MaTEeMaTU4YeCKOEe BBIPAKECHUE;

—O0OBACHATH (Pr3UUYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTEPa: BbIABIATh IPUYMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKHX IIAar0B C OMOPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THBIC 3a/1a4H (ONMUPAIOIIHUECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), HCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4l



3a- IUCBIBATh KPAaTKOC YCIIOBHUE, BBIABIIATE HEJOCTAOIIUE NI HU30BI- TOYHEIE JaHHBIC, BBI6I/IpaTI>
3aKOHBI U (I)OpMyJIBI, HCO6XOI[I/IMBI€ AJid pCUICHUs, ITIPOBOJUTH paC‘IéTH " OLICHUBATb
PEAIMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bPI?:PI‘ICCKOfI BCIINYHNHBI,

—pacrno3HaBaTh MPOOIEMBbI, KOTOPBIE MOKHO PEIIMTh MPH MOMOIIH (GU3HMIECKUX METOJIOB;
HCIIOJIB3YS OIMCAaHUE UCCIIEAOBAHNUS, BBIICAThH MPOBEPSIEMOE MPEOI0KEHNE, OLIEHUBATh
MPABUJIBHOCTD MOPSIIKA IPOBEJICHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OIBITOB;

—TIPOBOJIUTH OIBITHI IO HAOIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB TE
(u3yueHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHMsI SHEPTUH; 3aBUCHUMOCTb I1EpHOJIa
KOJICOAHUH MPYKUHHOTO MAasiTHUKA OT MACChI TPy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
AMIUTATYIBI MAJTBIX KOJIEOAHUH; IPSIMOTMHEWHOE PACIIPOCTPaHEHUE CBETA, PA3JIOKECHHIE OEIOTO
CBETa B CIICKTP; U3YYCHHUE CBOMCTB H300PaKEHUS B TUIOCKOM 3EPKAJIC U CBOMCTB M300paKEHUS
npeaMeTa B COOMparoleH JINH3e; HAOII0ICHUE CIUIOIIHBIX U JIMHEWYATHIX CIIEKTPOB M3TYICHHUS):
CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO HA00Opa 000PYIOBAHHUS; OMIHCHIBATH XOJ]
OTIbITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

—IPOBOJIUTH NMPU HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPCHUM, ONPECIIsis CPEIHEE 3HAUCHHE
u3MepsieMoii BenTu4uHbI ((poKycHOe paccTosHUE cOOHMparoleii IMH3bI); 000CHOBBIBATH BHIOOD
croco0a M3MepeHUs/M3MEPUTEIILHOTO IPUOopa;

—TIIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BETUUHH C UCIOIb30BAaHUEM MPSAMBIX
U3MEpEHUH (3aBUCUMOCTh IIYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOU
CKOPOCTH; Tepro/ia KoiebaH!il MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJIa
OTpa)XKeHMsI CBETA OT yIJia MaJeHus U yria MpeloMIIeHHs OT yIila NaJeHus): IUIaHUPOBaTh
UCCIIEIOBaHKUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yIbTAThI IOJIyYCHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJI€ TAOJIUI] U IpaUKOB, €1aTh BHIBOJIBI 110
pe3yJsipTaTaM MCCIIEN0BAHNS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYUH (CPEAHSSI CKOPOCTh U YCKOpEHHE
TeJ1a IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaIeHHs], )KECTKOCTh MPY>KUHBI,
KO3(QUIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKasi padoTa U MOILHOCTh, YaCTOTa U MEPHOJ
KoJIeOaHU MaTeMaTHYeCKOro U MPYXKMHHOTO MasiTHUKOB, ONITHYECKask CHJIa coOuparoreit
JIMH3bI, paIMOaKTUBHBIN (DOH): MIIAHUPOBATh U3MEPEHHUS; COOMPATH IKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIIIOJIHATh H3MEPEHUS, CIIENYS IPEII0KEHHON HHCTPYKIIMN; BBIYUCIIATh 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MTOJTYYEHHBIE PE3YJIbTAThl C YIETOM 3aJaHHON MTOTPEIHOCTH
U3MEPEHU;

—Cco0JIr01aTh IPaBUJIa TEXHUKU O€30MacHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

—pas3jii4aTb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (I)I/IBI/I‘-IQCKI/IX MOJETIeH: MaTcpuaJibHas TOYKa,
a0COJIIOTHO TBépI{OC TCII0, TOYECYHBIN UCTOUYHUK CBCTA, JIY4, TOHKAA JIMH34, IIJIaHCTapHad MOACIIb
aTOMa, HYKJIOHHad MOACIIb aTOMHOTI'O SA1pa,

—XapaKTepHU30BaTh MPUHILIUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB C
OHOpOfI Ha UX OIMMCaHUA (B TOM YHUCJIC: CIIMAOMETP, JAaTUUKHU ITOJOXKCHUA, PACCTOAHUA U
YCKOpEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII, (hOTOANmapar, ONTUIECKUE CBETOBOIHI,
CIIEKTPOCKOII, I03UMETP, Kamepa BuiibcoHa), UCIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NIECKUX
SIBJICHUH ¥ HEOOXO0IMMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—MUCIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH U3YUEHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MTPOLECCOB MPHU PEIICHUH



y4eOHO-MIPaKTUYECKHX 3a]]a4; ONTHUYECKHUE CXEMBbI JJIsl TOCTPOEHUS U300paKeHU B MJIOCKOM
3epKajie U coduparouieit TuH3e;

—TIPUBOJUTH TPUMEPHI/HAXOJUTH HHPOPMALIKIO O TPUMEPAX MPAKTHIECKOTO UCIIOIH30BAHUS
(bu3HYECKUX 3HAHWH B MOBCEIHEBHOM XU3HU JIJIs 00ecTieueHus: 6€30MacHOCTH MPU OOPAIIEHUH C
npubOpaMu U TEXHUYECKHMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBBS H COOIOICHHSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOIICH Cpee;

—OCYILIECTBIIATH MOUCK HHpOopMaluu GU3NYEcKoro coaepxanus B cetu MuTepHer,
CaMOCTOSITENIbHO (POPMYIUPYS MOUCKOBBIH 3aMPOC, HAXOAUTh MYTU ONPEeTICHUs
JIOCTOBEPHOCTH MMOTYYCHHON MH(POPMAITUN HA OCHOBE UMEIONIUXCS 3HAHUN U JIOMOJTHUTEIIbHBIX
HCTOYHUKOB;

—MCII0JIb30BaTh NP BBIIOJIHEHNN YYEOHbIX 3a/1aHUil HAYYHO-IIOMYJISIPHYIO JIUTEPATYpPyY
bu3nYeCcKOro cofepxKaHus, ClIipaBOUHbIE MaTEepPHUaIIbl, pecypchl ceTu VIHTEepHeT; BIaieTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIK U3 OAHON 3HAKOBOMH
CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE UH(OpMAIMU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUSL, TYOJINYHO NPECTABIATH PE3YIbTaTh
IIPOEKTHOM WJIM UCCIIEA0BATEIBCKON NE€ATEIBHOCTH; IIPU 3TOM I'PAMOTHO UCIIOJIB30BaTh
M3YYEHHBIN MOHATUITHBIN annapaT U3y4yaeMoro pasjeia (pU3uKU U COIIPOBOXK/IATh BBICTYIUIEHHE
npe3eHTanuen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



