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NMoscHUTesIbHaA 3anucka
Pabouas nporpamma no ¢usuke mis 8-9 kiacca cocrapieHa

Ha OCHOBEe OO0pa30oBaTelIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanust MAOY COILI Nell, peanuzyromieit ®I'OC.

Oﬁlllaﬂ XapaKTEPUCTUKA y'{eﬁﬂoro npeamera «Duzukay.

Kypc ¢pusuku — cucremooOpa3yrommii 11 €CTECTBEHHO-
Hay4YHBIX YYEOHBIX IPEIMETOB, TOCKOJIbKY (PU3NUECKHUE 3aKOHBI
JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM, N3Yy4aE€MbIX XUMHEN,
OuoJI0THeH, acTpOHOMUEH U Pu3ndeckoit reorpadueii. dusuka
— 3TO NPEAMET, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYUYHYIO KAPTUHY MHUpPA, HO U IIPEIOCTABIISIET
HauOosiee sicHble 00pa3Ibl MPUMEHEHHUSI HAYYHOT'O METO/1a
MO3HAHUS, T € CIoco0a MOoJIyYeHUs JOCTOBEPHBIX 3HAHUI O
mupe. Hakonen, ¢pu3nka — 3T0 IpeaMeT, KOTOPBIH Hapsay C
JIPYTMMU €CT€CTBEHHOHAYYHBIMU MPEAMETAMU JOJKEH JaTh
IIKOJIBHUKAM TpeJICTaBIeHHE 00 YBICKATEILHOCTH HAyYHOTO
HCCJIEIOBAaHUS U PaJOCTH CAMOCTOATEIBHOTO OTKPBITUSI HOBOI'O
3HAHUSI.

OpHa 13 riaBHBIX 3371a4 GU3UYECKOTO 00pa30BaHUs B
CTPYKType 0011er0o 00pa3oBaHusi COCTOUT B (hOPMHUPOBAHUU
€CTECTBEHHOHAYYHOI I'PAaMOTHOCTH U MHTEpeca K HayKe y
OCHOBHOM Macchl 00y4arolInxcsi, KOTOpbI€ B JaJIbHEHIIIEM
OyayT 3aHSTHI B CaMbIX Pa3HO 00pa3HBIX chepax
aestenbHOCTH. HOo HE MeHee BaXKHOM 3aJ1aueul sIBIISIETCS
BBISIBJIEHHE U MTOArOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIIOJIEH
JUTSL TPOJIOJDKEHUSI 00pa30BaHUsS U TajbHEHIIICH
npodeccCUOHAILHON IEesTeIbHOCTH B 00JIaCTH €CTECTBEHHO-
HAay4YHBIX HCCJIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOTHUU.
CorjacHO IPUHITOMY B MEXKIYHAPOJIHOM COOOIIECTBE
onpenaenenuto, «KEcrecteeHHOHay4YHast TpaMOTHOCTB — 3TO



CIIOCOOHOCTH YeJI0BEeKa 3aHUMAaTh aKTHBHYIO I'PAXKIAHCKYIO
MO3ULIMIO O OOIIECTBEHHO 3HAUYUMbIM BOIIpOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMHU, U €r0 TOTOBHOCTD
MHTEPECOBAThCA €CTECTBEHHOHAYYHBIMU HaesiMu. HayuHo
I'PaMOTHBIN YEJIOBEK CTPEMUTCS y4acTBOBATh B
apryMEeHTUPOBAHHOM OOCY>KJIEHUU NPOOIEM, OTHOCSIIIUXCS
K €CTECTBEHHBIM HayKaM M T€XHOJIOTHUSIM, 4TO TpeOyeT OT
HETO CICOYIOIMNX KOMIIETEHTHOCTEM

—HaYy4HO OOBICHATH SAABJICHUAA,

—OIICHUBATh U IIOHUMAaTb 0COOECHHOCTH Hay4YHOI'O
HUCCIICOOBaHMsI,

—HWHTCPIPECTUPOBATE JAaHHBIC K UCIIOJIb30BATh HAYYHBIC
A0Ka3aTeJIbCTBa MJId ITOJIYYCHU BBIBOJOB).

N3zyuenue ¢pusnku criocoOOHO BHECTH PEIIAIONINI BKJIA B
(hopMHpOBaHNE €CTECTBEHHOHAYYHOU IPaMOTHOCTHU
00y4Jarommuxcsi.

Hesan uzyyenus ydyeonoro npeamera «®usnukar»

Lemn nzyyenusi GU3MKU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl orpezesieHbl B KOHIenuy nmpemnoiaBanus
yueOHOTO TIpeiMeTa

«Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3amnusax Poccuiickoi
denepanuu, peaTusyroUX OCHOBHBIE 001eo0pa3oBaTebHbIS
MporpaMMbl, yTBEPKAEHHON perieHueM Kommeruu
MunucrepcrBa npocseuienus Poccuiickoint denepauuu,
npoTokoya oT 3 pexadbpst 2019 r Ne [TK4BH.

Henn nzyyeHuss pudnku:

—IpUOOpPETEHUE NHTEPECA U CTPEMIIEHUST 00YyUaIOIINXCS K
HAy4YHOMY H3YUYE€HUIO INPHUPOJBI, PA3BUTHE HX
WHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE MPEACTABICHU O HAYYHOM METO/IE ITO3HAHUS U
(dhopMHpOBaHUE HCCIEIOBATEIHCKOTO OTHOIIICHHS K
OKPYKAIOIIHUM SIBIICHUSIM;



—dopMupoBaHUE HAYYHOTO MUPOBO33pPEHUS KaK pe3yJibTaTa
W3y4YCHHUSI OCHOB CTPOCHHSI MaTepUU U (PyHTaMEHTAIIBHBIX
3aKOHOB (PU3HUKHU;

—hopmupoBaHue MIPEICTaBICHUN O pOJd PU3UKH TSI PA3BUTHS
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

—pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oymymieit
poeCCUOHAIBHON ASATEIBHOCTH, CBSI3aHHOU C (PU3UKOMH,
MOJATOTOBKA K JajbHEHWIIeMy 00y4eHHUIO B ’TOM HaIlpaBIICHUU.
JlocTukeHnue 3TUX 1ejel Ha ypOBHE OCHOBHOT'O OOIIIETO
00pa3zoBaHUsI 00ECIIEYNBACTCS PEIICHUEM CIIETYIOIUX
3aj1ay:

—an06peTeHHe 3HaHHUU O AUCKPCTHOM CTPOCHHH BCUICCTBA, O
MCXaHUYCCKUX, TCIJIOBBIX, DJICKTPUICCKHUX, MAIrHUTHBIX U
KBAaHTOBBIX SABJICHHUAX,

—IpUOOpEeTeHNEe YMEHUH OMUCHIBATh U OOBICHATH (PU3NUECKHE
SIBJICHUSI C UCTIOJIb30BAaHUEM MOJIYYCHHBIX 3HAHUH;

—O0CBOCHHC MCETOJOB PCHICHUA HpOCTefIIHPIX paC‘-IéTHLIX 3aga4 C
HUCIIOJIB30BaAHUEM (l)I/ISI/I‘-IeCKI/IX MOJIGJ'I@I\/'I, TBOPYCCKHUX U
OPAKTHUKO-OPUCHTUPOBAHHBIX 3aJa4;

—pa3BUTHE YMEHUI HAaOII01aTh IPUPOIHbIE SIBICHUS U
BBITIOJIHSITH OIBITHI, Ja00paTOpHBIE pabOTHI U
SKCHEPUMEHTAJIbHbIE UCCIEIOBAHUS C UCIIOIb30BaHUEM
U3MEPUTEIbHBIX IPUOOPOB;

—O0CBO€HHE NPUEMOB padOThI ¢ HHPOpMaLHel PU3nIecKoro
cojiep>KaHMs1, BKIIOYasi HHGOPMALIMIO O COBPEMEHHBIX
JIOCTHKEHUSX (PU3HUKH; aHAIN3 U KPUTUUECKOE OLIEHUBaHHE
nH(pOpMaIH;

—3HaKOMCTBO CO C(l)epaMI/I HpO(l)GCCPIOHaJILHOI;’I ACATCIBbHOCTH,
CBsI3aHHBIMMU C (pHSPIKOfI, 1 COBPCMCHHBIMU TCXHOJIOTHUAMU,
OCHOBAHHBIMHM Ha JOCTHMKXCHMHAX (bHSPI‘I@CKOfI HayKH.

Mecto yqeﬁﬂoro npeamera «Duzuka» B y‘leﬁHOM IUIAHE.

B cootBerctBuu ¢ ®I'OC OO0 dusuka sBiasercs
00s13aTeNIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOI'O OOIIEro



oOpa3oBanus. JlaHHas mporpamMma mpeaycMaTpuBaeT M3ydeHUE
¢bu3uku Ha 6a30BOM ypoBHE B 00BEMe 238 4 3a Tpu rojaa
0o0yueHHs 1Mo 2 4 B HEJIeNI0 B 7 U 8 Kjlaccax U 1Mo 3 4 B HEJICNIO
B 9 knnacce B TemaTnueckoM MiIaHUPOBAHUHU ISl 7 U 8 KJIACCOB
MPEANOoIaraeTcsi pe3epB BPEMEHH, KOTOPbI yUUTEIb MOKET
HCTIOJIB30BaTh MO CBOEMY YCMOTpPEHHIO, a B 9 Kitacce —
MMOBTOPUTEITHLHO-0000IAIOIINI MOTYIb.

O0mas xapakrepucTuka yuyednoro npeavera «@usnkar.

8 kiacc
Pasznen 6. TenioBbie ABJIEHUA

OCHOBHBI€ T10JIOKEHHUSI MOJIEKYISIPHOKMHETUYECKOM
TEOpPHU CTPOECHUs BellecTBa. Macca u pa3mepsl aTOMOB U
MoOseKyJI. OnBITBI, MOATBEPKAAIOIINE OCHOBHBIC TTOJIOKECHUS
MOJIEKYJISIPHOKMHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Tra3000pa3HOTO COCTOSTHUMN
BemecTBa. Kpucrannuueckue u amopdHbIe Telna.
OOBsicHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPIBIX TSI HA
OCHOBE MOJIOKCHUN MOJICKYJIIPHOKHHETHICCKOW TCOPUH.
CMaunBaHue U KanWJUISIpHBIE sIBJIeHUs. TerioBoe
pacUIUpEHHE U CYKATHE.

Temneparypa. CBsI3b TEMIIEPATYPHI CO CKOPOCTHIO
TETJIOBOTO JIBUXKEHUS YacTULl. BHYTpeHHsIsI SDHEprusl.
CrniocoObl U3MEHEHUs BHYTPEHHEH dSHEPTHUH: TeIUionepeaada
U coBeplieHue padoTel. Buasl Tennonepenayu:
TEMJIONPOBOJHOCTD, KOHBEKIIMSI, U3JTyUYCHUE.

KonmuecTBo TemioTsl. Y aenpHasi TEIIIOEMKOCTh BELIECTBA.
TennooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOT'O
Oananca. [TnaBnenue n oTBepAEBaHUE KPUCTAJUIMUECKHUX
BEILIECTB. Y IeNbHAs TeruwioTa miasneHus. [lapoobpaszoBanue u
koHzeHcanus. Mcnapenue. Kunenue. VY nenbHas Teninora



napooopa3zoBaHus. 3aBUCUMOCTh TeMIEPaTyphl KUIEHUSI OT
aTMOc(epHOro AaBJICHUSI.

BiaxxHocTs Bo3yxa.
OHeprus TOIUINBA. Y A€JbHAsl TEIJI0Ta CTOPAaHUS.

[Mpunmmne! padoTe! TemnoBkix aBurareneit KI1/]
TEIIOBOT'O ABHUTATENs. TeIIOBEIE IBUTaTEIN U 3alllUTa
okpy>xatoieit cpennl (MC).

3aKoH COXpaHEHUS U MPEBPAIICHUS DHEPIUH B TEIIOBBIX
npoueccax (MC).

JdAeMoHCcTpAIMU

1. HaGmronenue GpoOyHOBCKOTO
neykeHud. 2. HaOmroneuue

nuddy3uu.

3. HaOmoneHnue sSIBJICHUM CMadyuMBaHWs U KalUJUISIPHBIX
SIBJICHUHN.

4. HaOmroneHue TEeTIOBOTO PacUIMPEHHUs Tel.

5. 3meHeHue naBieHus ra3a npu U3MEHEHUU o0béMa U
HarpeBaHUHU WIN OXJIAXKICHUU.

6. I[IpaBuia uzmepeHust
TeMreparypsbl. 7. Buasl
TeIUIoNepe1aun.

8. OxutakieHue npyu COBEPIICHUN PaOOTHI.

9. HarpeBaHue npu COBEpIIEHUH PaOOThl BHEITHUMU
cunamu. 10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMUHBIX
BEILIECTB.

11. HaOnroneHue KurieHus.

12. HaGmroneHue oCTOsTHCTBA TEMIIEPATyPhl TIpH
IUIABJICHUU.

13. Monenu TEJIOBbIX NBUTATEIECH.



JlabopaTropHble padoThl U ONBITHI

1.

OneIThl O OOHAPYKEHUIO JEUCTBUS CUIT
MOJIEKYJISIPHOTO NPUTSKEHUS.

. O1BITH IO BbIpallIMBaHUIO KPUCTAJIJIOB HOBapeHHOﬁ

COJIM UJIN caxapa.

. OneITH IO Ha6J'IIOI[€HI/IIO TCIJIOBOT'O paClIMPCHUA Ia30B,

JKUJT KOCTEH U TBEPIBIX TEII.

. Onpenenenve AaBieHUs BO3ayxa B OaJUIOHE HINPHIIA.

5. OnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JTaBJICHUS

BO3/lyXa OT €ro 00béMa 1 HarpeBaHUs MU OXJIKICHUS.

. [IpoBepka runore3bl JUHEHHONW 3aBUCUMOCTH JIJIMHBI

CTOJIOMKA KUIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEpaTyphl.

. HabGnronenve m3MeHeHuss BHYTpEHHEW SHEPTrUM Teja B

pe3yibTare Teronepeadyd U padOThl BHCIITHUX CHIT.

. UccnenoBanue siBJICHUS TEMJI00OMEHA TIPU CMETITUBAHUH

XOJIOAHOU U TOPsSiY€n BOJIBI.

. OnpeﬂeneHHe KOJIMYECTBA TCIJIOTHI, ITOJIYYCHHOT'O BOJOM

MPU TETUIOOOMEHE ¢ HAarPEThIM METAJTHYECKUM
LUJIAHIPOM.

10. Onpenenenue yaeabHONW TETUIOEMKOCTH
BemiectBa. 11. MccnenoBanue npoiecca
HCIIapEHUS.

12. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTU
Bo3ayxa. 13. Onpenenenue yaeabHON TETUIOTHI
IUIABJIICHHUA JIBIIA.

Pasznen 7. DjekTpuyecKue 1 MAarHUTHbIE SIBJIEHUA

OnekTpuzanus Tena. J{Ba poaa 3JIeKTPUUECKUX 3apsI0B.
BzanMmoaelicTBue 3apskeHHBIX Tell. 3akoH Kynona
(3aBHCUMOCTBH CHJIBI B3aUMOJACUCTBHS 3apSHKEHHBIX TS OT
BEJIMYMHBI 3apPSJIOB U PACCTOSIHUSL MEXKY TellaMu).



Onexrpudeckoe 1noJie. Hanps»xEHHOCTD 2JIEKTPUYECKOTIO
noss. IIpuHIMI Cynepno3uumuu 3IeKTPUUECKUX MMojieH (Ha
KaueCTBEHHOM yPOBHE).

Hocutenu snekTpuyueckux 3apsaoB. DJIeMEHTapHbIN
aneKkTpudeckui 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JIUDJIEKTPUKHU. 3aKOH COXPAHEHHUS IESKTPUUECKOro 3apsiia.

DJIEKTPUUECKUN TOK. Y CIIOBHUS CylLIECTBOBAaHUS
AJIIEKTPUYECKOTO TOKA. VICTOUHUKHU NOCTOSSHHOTO TOKA.
JIefcTBUS DIIEKTPHUYECKOTO TOKA (TEIMI0OBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KUJKOCTAX U razax.

OnekTpudeckas 1enb. Cuiia Toka. DJIEKTPUUECKOE
HarpspkeHue. ConpoTuBiIeHne TPOBOAHUKA. Y IETTbHOE
COIPOTHUBJIEHUE BelllecTBa. 3akOoH OMa 111 ydacTKa LIEIH.
ITocnenoBatenbHOE U NapajIeIbHOE COETUHEHUE
IMPOBOJHUKOB.

Pa6oTta u MOIITHOCTB JIEKTPUYECKOTO TOKA. 3aKOH
JIxoyns— JleHIia. DIeKTpUUEeCcKHe IETH U TIOTpeOnTeIIn
AIIEKTPUYECKON sHepruu B ObITy. KopoTKoe 3aMbIKaHUE.

ITocTtostHHbIE MarHuThl. B3anmMoneincTBue NOCTOSTHHBIX
MarHuToB. MarnutHoe nosie. MarauTHoe noJie 3eMJIM U €ro
3HaYeHMeE IS )KU3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
0JI€ 3JIEKTPUUECKOr0 ToKa. [IpuMeHeHne 31eKTpOMariuToB B
TEXHHKE. J[eICTBME MArHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM.
DIIEKTPOABUraTeNb IIOCTOSHHOTO TOKa. Mcnonbs3oBaHue
3JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCHOPTE.

OmnbiTel apazest. SIBaeHHE 2JIEKTPOMAarHUTHOM
nHaykuun. [IpaBuno Jlenia. Dnekrporeneparop. CnocoObl
MOJYYEHUS JIEKTPUUECKOUN dSHEPIUU. DIEKTPOCTAHIIMU HA
BO300HOBIISIEMBIX HICTOYHHUKAX SHEPTHUH.

JdeMoHCcTpaAIUU

1. Dnextpuzaius Tei.



2. I[Ba poada JJICKTPHUYCCKHUX 3apAad0B U B3aMMOCHCTBUE
3apsPKCHHBIX TCJI.

3. YCTpo#CTBO U IeCTBUE
aJIeKTpockomna. 4.
DneKTpocTaTuyecKasi WHIYKIIHSI.

5. 3aKOH COXpaHEHUs IEKTPUUECKUX
3apsiJiOB.

6. IIpOoBOAHUKY Y AUDJICKTPUKH.

7. MoaenupoBaHHUE CUJIOBBIX JUHUM 3JIEKTPUYECKOTO
noJist. 8. McTOUHWKY TTOCTOSIHHOTO TOKA.

9. JleficTBUS DIIEKTPUYECKOTO
TOKA.

10. DnexTpuyecKkuii TOK B
YKUIKOCTH .

11. I'a3oBEIM pa3psia.
12. 3mMepeHue Cujibl TOKa aMIepMETPOM.

13. U3mepeHne 31eKTpUYECKOro HampsHKEHUS
BOJILTMETpOM. 14. PeocTaTt u mara3uH
COMPOTHUBIICHUM.

15. BzauMoelicTBUE IMOCTOSIHHBIX MarHUTOB.

16. MO,I[CJ'II/IpOBaHI/Ie HCBO3MOKXHOCTHU Pa3aCIICHUA ITOJIFOCOB
Mar"Hura.

17. MonenupoBaHrue MarHUTHBIX IMOJIEH MOCTOSTHHBIX
MarauToB. 18. OneIT Dpcrena.

19. MarauTHoe noJie Toka. DJIEKTPOMAarHurT.

20. JleiicTBME MarHUTHOTO TIOJISI HAa MPOBOJHUK C
TOKOM. 21. DIEKTpOABUTATEIb TTOCTOSTHHOTO
TOKA.

22. UccnenoBaHue SIBJICHUS AJIEKTPOMArHUTHON MHIYKIIUH.



23.
24.

25.

OmnbiTel apajes.

3aBHUCUMOCTh HalrpaBJICHUA HHAYKIUOHHOI'O TOKa OT
YCJIOBI/Iﬁ €I'0 BOBHUKHOBCHUA.

3J1eKTp0reHepaTop INOCTOSAHHOI'O TOKaA.

JlabopaTopHble padoThbl U ONbITHI

1

. OmBITHI IO HAOJTIOJICHUIO AJICKTPU3AIINN TEJI UHAYKITHEH

U IIPYU CONPUKOCHOBEHUM.

. UccnenoBanue neMCTBUS JIIEKTPUUECKOTO IO HA

IIPOBOJHUKH U JUIJICKTPHUKH.

. Coopka u mpoBepka pabOThI JIIEKTPUUSCKOU IEITH

IIOCTOAHHOI'O TOKA.

. I3mepenne u peryampoBaHue CUIIbI TOKA.

5. I3MepeHure U peryJupoBaHUE HANPSI)KEHUS.

10.

11.

. UccnemoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYHICTO YCPEC3

PE3HUCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha
pesucrope.

. OHBITLI, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD

SJICKTPHUYICCKOT'0 CO MPOTUBJICHUA IIPOBOAHHUKA OT €0
JJIMHBI, TUIOIIAAN IMMOIICPEYHOro CCUCHUA U MaTCpuaia.

. HpOBepKa npaBuJia CJIIOKCHUA HaHpH)KeHI/Iﬁ npu

nocjacaoBaTCIbHOM COCAUHCHUU ABYX PC3UCTOPOB.

. IIpoBepka npaBuiia UIst CUJIbI TOKA IPU NapajljieIbHOM

COCIMHEHHH PE3UCTOPOB.

Omnpenenenue paboThl IEKTPUYECKOr0 TOKa,
HUIYIIEro 4yepe3 pe3nucTop.

OmnpenienieHne MOIITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJCIIEMOM Ha pE3UCTOpE.



12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO
4epes JiaM MOYKY, OT HalPsKEHUsI HA HEM.

13. Onpenenenue KIIJI nHarpeBarensi.

14. HMccaenoBanrue MarHMTHOI'O B3aUMOAECHUCTBUS IMTOCTOSTHHBIX
Mar"dmToOB.

15. I/I3yqu1/1e MAaromTHOT O ITOJISI TOCTOAHHBIX MarHuToOB
IIpHu UX O6’B€I[I/IHGHI/II/I U pa3acICHUM.

16. HMccrnenoBanue IeMCTBUS DJIICKTPUUYECKOTO TOKA Ha
MarHUuTHYIO CTPEJIKY.

17. OnsIThHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa U HAIlPAaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuyenue neicTBUs MAarHUTHOIO IOJIs HAa IIPOBOJHHUK C
TokoM. 19. KoHcTpyHnpoBaHue u nzydeHue padoTsl
9IEKTPOABUTATENS.

20. Usmepenue KIIJI anexkTpoaBuraTeaIbHON yCTaHOBKH.

21. OnbITHI TIO UCCIIEOBAHUIO SIBJICHUS JICKTPOMarHUTHOM
WHIYKITUH: UCCIIEOBAaHUE U3MEHEHUM 3HAUCHUS U
HaMpaBJICHUS UHAYKIIMOHHOTO TOKA.

7 Kaace
Pa3gea 8. Mexannueckue siBJeHUS

MexaHnueckoe nBMKeHUE. MaTepuanbHasi TO4Ka.
Cucrema ot cu€ta. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBYOKEeHUs. PaBHOMEpHOE NPSIMOJIIMHEWHOE JBUKECHUE.
HepaBHoMepHOe npsiMoinHeiiHOe aBMkeHne. CpenHsis u
MTIHOBEHHAasl CKOPOCTh TeJa IIPU HEPABHOMEPHOM JBUKEHUH.
Yckopenue. PaBHOyCKOpEHHOE TIPSIMOJIMHENHOE JIBM)KEHUE.
CoOonnoe najnenue. OnbiTel ["anumes.

PaBHOoMepHOE nBMX)eHUE N0 OKpykHOCTH. [lepuoa u yactora
00 pamenus. JInHeiiHast v yriioBasi CKOPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.



I1epsriii 3akoH HproroHna. Bropoi 3akon HeroToHa.
Tpernit 3a koH HproToHa. [IpuHIMN cynepno3uuuy CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TpeHUs
CKOJIb)KCHHSI, CUJIa TPEHHUS MIOKOS, IPYTUE BUJIBI TPCHUSI.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOAHOTO NajieHus. [[BrkeHne T1aHeT BOKPYT
Connua . [lepBast kocmMudeckasi ckopocTb. HeBecoMocTs 1
IepeTrpy3KH.

PaBHOBecre MaTepuabHONU TOYKH. AOCOITIOTHO TBEPI0E
Teno. PaBHOBecHe TBEPIOrO TeJa C 3aKPENIIEHHON OChIO
BpatieHuss. Mo meHT cuibl. LleHTp TskecTu.

Mmnynec tena. U3menenue umnysibca. MIMITyIbC CHUJIBI.
3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE NBMKEHUE .

Mexannueckast paboTa u MOIIHOCTh. PaboTta cui TskecTH,
yrnpy roctu, TpeHusi. CBsi3b dHEpPTUH U paOOTHI.
[ToreHumnanbHast 3HEprus Te€Na, NOJIHITOTO HAJl
MOBEPXHOCTHIO 3eMiIU. [loTeHIIManbHast SHEPTHUS CKATOMU
npy>xunbl. Kunernueckas sueprus. Teopema o
KUHETUYECKON PHEPruu. 3aKOH COXPAHECHUSI MEXaHUYECKOMN
SHEPIUH.

JdeMoHCcTpaAIUU

1. Ha6J’IIOI[eHI/Ie MECXaHHNYCCKOI'O ABMXKCHMUS TCIIa
OTHOCHUTCIIbHO PAa3HbIX TCJI oTcuéTa

2. CpaBHeHUE MyTEH U TPACKTOPUN IBHXKEHHUSI OJTHOI'O U
TOTr'0 K€ TeJla OTHOCUTEIIBHO PAa3HBIX TEJI OTCUETA

3. 3MepeHHne CKOPOCTH U YCKOPEHMsI NPAMOJIUHEHHOIr o
JIBMDKEHMUS.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOIO
JIBIKCHUS -

5. HaOmronenue ABUKEHUS TEja 10 OKPY>KHOCTH.



6. Habnronenne MexaHU4eCKUX SIBJICHUN, MPOUCXOISIINX B
cucreMme orcuéra «Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHEeTa (PU3UKU.

7. 3aBUCHUMOCTh YCKOPEHHUsSI T€Ja OT MacChl Teja U
JICHCTBYIONIECH HA HETO CHUJIBI.

8. HalGmroneHnue paBeHCTBA CUJI NIPU
B3aUMOJICHCTBUM TEI.

9. 3meHeHune Beca Teja IMpU YCKOPEHHOM
JBU)KEHUH.

10. Ilepenaya umnyJsbca Npu B3aUMOAEUCTBUH TEIL.
11. IIpeoGpazoBaHusi PHEPTUH MPHU B3AUMOJCHUCTBUU TEII.

12 CoxpaHeHue UMITyJIbCa IPHU HEYIIPYTOM
B3aumoaeicTBuu. 13. CoxpaHeHHe UMITyJibca MpHU
aOCOIIOTHO YyIPYyroM B3aUMOJICHCTBUU.

14. HaGmroteHne peakTUBHOTO JIBHYKCHUS.

15. CoxpaHeHue MeXaHUYECKOW SHEPIUM NpU CBOOOTHOM
M1a/ICHUN.

16. CoxpaHeHHEe MEXaHUYECKON PHEPTUHU IPU ABUKEHUU
Tela MoJ IeHUCTBUEM NPY>KUHBL.

JlabopaTropHble padoThl U ONBITHI

1. KoHcTpynpoBaHnue TpakTa Jjis pa3roHa U JaJlbHEHIIEro
PaBHO MEPHOI'O JBMKEHUSI LIAPUKaA WIIU TEJIEHKKU.

2. OnpeneneHue cpeiHel CKOPOCTH CKOJIBKEHHUS OpycKa
WJIW ABMOXKEHUS IIapUKa MO HAKJIOHHOM IMIJIOCKOCTH.

3. OnpeneneHne yCKOpeHHUs Tejla IIpU paBHOYCKOPEHHOM
JIBMDKEHHUU 110 HAKIIOHHOW TIJTIOCKOCTH.

4. ccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NP
PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4allbHOW CKOPOCTH.



5. HpOBepKa THUIIOTEC3bI: CCJIN ITPU PAaBHOYCKOPCHHOM
JABHKCHHUHN 0e3 HavYaJIbHOI CKOPOCTH ITYTHU OTHOCATCA KaK
PO HCYETHBIX YHUCCII, TO COOTBCTCTBYIOIITUC
IIPOMECIKYTKH BPCMCHHU OJNHAKOBBHI.

6. HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHUJIBI TPCHHA CKOJIbKCHUA
OT CHUJIbBI HOPMAJIBbHOTI'O NJaBJICHHUA.

7. Onpenenenue ko3 duuuental TpeHus
CKOJIb)KeHUs. 8 OnpeneneHmne KECTKOCTU
MPY>KUHBI.

9. Onpenenenue paboOThl CUITBI TPEHUS TIPH PABHOMEPHOM
JBI)KEHHUH TeJa N0 TOPU3OHTAIILHON MOBEPXHOCTH.

10. Onpenenenne padbOTHI CUIIBI YIIPYTOCTH TIPU TOABEME
rpy3a C UCII0JIb30BAHUEM HEIIOIBHKHOTO U ITOJIBHKHOTO
OJIOKOB.

11. M3yueHune 3aKOHa COXpaHEHUsI SHEPIUH .

Paznen 9. Mexanndyeckue KoJe0aHus M BOJTHBI

Konebarenbnoe asuxenne. OCHOBHbIE XapaKTEPHUCTUKHU
KojeOaHu: epruoa, 4acToTa, aMIJIUTYya.
MaremaTtudeckuil U NpYy>KUHHBIA MasiTHUKU. [IpeBpatienue
SHEPruu Npu KojaedaTeTbHOM ABUKEHUU.

3aryxatomye Kojie0aHnus. BeIHy)IeHHbIE KOJeOaHuUs.
Pesonanc. Mexaanueckue BoaHBI. CBOMCTBA MEXaHUYCCKHX
BOJIH. [IpomonbHbIe M monepeyHble BOJHBI. J[JIMHA BOJHEBI U
CKOPOCTH €€ pacnpocTpaHEeHUs. MeXaHN4YEeCKUE BOJIHBI B
TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa u BpicOoTa TOHA. OTpa)K€HHUE 3BYyKa.
HNHudpa3Byk u yabTpa3ByK.

JAeMOHCTpaAIMHU

1. HaGmroneHue konebaHUii Ten rmog NEUCTBUEM CHIIbI
TSPKECTH U CHJIBI YIIPYTOCTH.



2. HaOmronienue kosiebaHui rpy3a Ha HUTHU U Ha
MpY>KUHE .

3. HaGmroneHne BBIHY>K/ICHHBIX KOJICOaHUN U
pe3oHaHca.

4. PacnipocTpaHeHUe MPOJOJIBHBIX M MONEPEUYHBIX BOJIH (HA
MOJIC JIH).

5. HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThl. 6. AKYyCTUUYECKHUM PE30HAHC.

JladopaTropHble padoThbl U ONBITHI

1. OmnpeneneHue 4acTOTHI U IIeprUo/ia KoeOaHn!
MaTeMaTH4YeCKOro MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U TIEpUoa KojiebaHui
NPY>KUHHOT'O MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NIeprojia KoyiebaHui
MNOABCIICHHOI'O K HUTHU I'py3a OT IJIMHbI HUTHU.

4. UccnenoBanue 3aBUCUMOCTH II€pUOJa KOJIeOaHU
MPY>KUHHOT'O MasiTHUKA OT MaccChI rpy3a.

5. I[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJICOaHUM Tpy3a,
HNOABCIICHHOTO K HUTH, OT MACChI I'py3a.

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOAA
KoJIeO0aHUH TIPY>KUHHOTO MasiTHUKA OT MacChI Ipy3a 1
YKECTKOCTH MPYKUHBI.

7. I3mMepeHne yCKOpeHHUsI CBOOOIHOTO TaICHHUS.

Pasnen 10. DiekTpoMarHuTHOE MOJIE U
3J1IeKTPOMATHUTHBIE BOJTHbBI

DJIEKTPOMArHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI.
CBoiicTBa yieKTpOMarHuTHhIX BOJIH. [llkama
SJICKTPOMArHMTHBIX BOJIH. HNcnomb3oBanne
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKOpocTh CBeTa.
BostHOBEIE CBOMCTBA CBETA.



JdAeMoHCcTpAIMHU

1. CBolicTBa 31€KTPOMAarHUTHBIX

BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u

onsimol

1 M3yueHune cBONCTB 3JEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOMIBHOTO TenedoHa.

Pasznen 11. CBeToBBIE ABJIEHUA

JlyueBast Mmonenb cBeta. ICTOUYHMKH CBeTa.
[IpsiMmonuHEHOE pacnpOCTpaHEHUE CBETA. 3aTMEHUS
Comnnua u JIynsl. OtpaxkeHue cBera. [Iimockoe 3epkaio.
3aKOH OTpa’KeHHUsI CBETa.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOoH OpCIOMIICHUS CBCTA.
ITonnoe BHYTPCHHCC OTPAXCHHUC CBCTA. Hcnons3oBaHue
IOJIHOT'O BHYTPCHHCTO OTPAKCHUA B OIITUYICCKUX
CBCTOBOJAaXx.

JIunza. Xox myueit B tuH3e. OnTuyeckas cucrema
dboroanmapara, mukpockona u teaeckona (MC). ['ma3 kak
ONTHUYECKas cucTemMa. bIn30pyKoCTh U JalIbHO30PKOCTh.

Paznosxenue 6e1oro ceera B CIICKTDP. Oneitel HeroToHA.
CrnosxeHue CIICKTPAJIbHBIX IIBCTOB. I[I/ICHepCI/IH CBf€Ta.

JdeMoHCcTpanumn

1. ITpsAsMonuHENHOE pAaCIPOCTPAHEHUE CBETA.

2. OTpakeHue cBeTa.

[Tonyuenue n3zobOpa>keHUN B MJIOCKOM, BOTHYTOM U
BBIITYKJIOM 3€pKajiax.

[Tpenomnenue cBera.

OnTu4yecKkuii CBETOBO.

Xon myueit B coOuparoiieii JInH3e.

Xon JIyded B pacCEUBaroLIeH JIMH3E.

[MTonmydyenne n3zo0pa>keHUi C MOMOIIBIO JTUH3.
[Ipunuun peiictBus ¢oToamnmapara, MUKPOCKONa U

w
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TEJIECKOIIA.

10. Mogensb rnasa.

11. PaznokeHue 6eyoro cBera B CHSKTP.

12. TlonyyeHue GeJIoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX
IIBETOB.

JladopaTropHble padoThbl U ONBITHI

1. MUccnenoBaHue 3aBUCUMOCTH yTjla OTPaKSHUS
CBETOBOTO JIy4a OT yIJia IMaJcHUs.

2. I3ydyeHune XapakTepUCTHUK U300paKECHUS IIPEIMETA B
IJIOCKOM 3epKarlie.

3. UccnenoBanue 3aBUCUMOCTH yTJjla MPEIIOMIICHUS
CBETOBOTO JIy4a OT yrJjla MaJICH!Us] Ha TPAHHIIE «BO3IYyX
—CTEKJIIO».

4. [TomydyeHre n300pakeHUM C TIOMOIIBIO COOUPAIOIISH
JIMH3BbI.

5. Onpenenenre GOKYCHOTO PACCTOSIHUSI U ONTUYECKOM
CHJIBI COOHMPAIOIIICH JTUH3HI.

6. OTIBITHI IO PA3JI0KEHHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATUIO LIBETA NPEAMETOB MPU UX
HaOJIFOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI.

Pa3gena 12. KBautoBbie iBJIeHUA

OmnbiTel Pesepdopaa u ruianeTapHast MOJI€Ib aToMa.
Mogens atoma bopa. Mcnyckanue u norioiieHmue cBeTa
atoMoM. KBanTsl. JInHeiuaTble COEKTPHI.

PannoaktuBHOCTE. ANib(a, 6eTa 1 raMMau3ITydeHHUS.
Ctpoenue aromHoro saapa. HykjioHHast Moagesib aTOMHOTO
siapa. U3otonsl.

PanuoaktuBHBIC mpeBpanienus. [leproa nomypacmnana
aTOMHBIX SIJIEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U
MAaCCOBOTO YHCeJ. DHEPTHUs CBI3U aTOMHBIX sijiep. CBsi3b
Macchl ¥ SHepruu. Peakuuu cuHTe3a U JeJIeHus sep.
HUcrounuku suepruu Connna u 38€31 (MC).



S nepnas sHepretuka. JlericTBus paiiOaKTUBHBIX
HU3JIy4eHUH Ha )kuBble opranusMsl (MC).

JAeMOHCTpaAIMHU

CrieKkTpbl U31yUY€HHUS U MMOIJIOLICHUA.

CriexTpbl pa3In4HbIX T'a30B.

CrekTtp Bogopoaa.

Hab6aronenue tpekoB B kamepe BuiibcoHa.

PaGoTa cuérunka HOHU3UPYIOIIUX U3ITyYEHUH.
Perucrpauust u3nydeHuss OpUpPOIHBIX MUHEPAIOB U
NPOLYKTOB.

JladopaTropHbIe padOoThl U ONBITHI

N Lk LN =

1. HaGmroneHue CIUJIOMIHBIX U JIMHEMYaThIX CIIEKTPOB
U3JIy4YEHUS.

2. MccnenoBanue TPEKOB: U3MEPEHUE SHEPIrUM YaCTHUIIbI
110 TOPMO3HOMY yTH (110 poTOrpadusiM).

3. I3MepeHue paiMOaKTUBHOIO (hOHA.

IHoBTOpPHUTEIBbHO-0000 A0 IINI MOAYJIb

[ToBTOPUTETLHOOOOOIAOIIHI MOYJIb TIPEAHAZHAYCH JIJIS
CHUCTEeMAaTH3aliui U 000OIICHUS MMPEIMETHOTO COJICPKAHUS H
OTBITA JEATEIFHOCTH, PUOOPETEHHOTO MPHU U3YUYSHHUH BCETO
Kypca (GU3UKH, a TAKKE JJIsl MOJArOTOBKU K OCHOBHOMY
rOCYJIapCTBEHHOMY 9K 3aMEHY MO (PU3HKe JUIsi 00yYaromuxcs,
BBIOPABIIMX ATOT YUEOHBIN MPEIMET.

IIpu n3ydyeHun NaHHOIrO MOAYJISI pEAIU3YIOTCA U
CUCTEMATU3UPYIOTCS BUABI AEITEIBbHOCTH, HA OCHOBE
KOTOPBIX 00ecleuynBaeTcs JOCTHXKEHUE MTPEIMETHBIX U
MeTalpeIMETHBIX TIAHUPYEMBIX pPe3yJIbTaTOB OOyUYEHHS,
(hopmupyeTcsi ecTeCTBEeHHOHay4HAasi TPaMOTHOCTh: OCBOCHHUE
HAy4YHBIX METOJOB UCCIIEIOBAHUSA SIBJICHUNU IIPUPOABI U
TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH (PU3NIECKHE
SIBJICHUS1, IPUMEHSISI IOJIyYECHHBIEC 3HAHUsI, pELIaTh 3aa44, B
TOM YHUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIbHBIC.



[MpuHIUIIHATBEHO NEATEILHOCTHBIN XapakTep TaHHOTO
paszaerna peaiM3yeTcs 3a CYET TOro, 4TO ydalluecs
BBIIMTOJIHAIOT 3aAaHUsA, B KOTOPLIX UM MPCAIaracTcs:

- Ha OCHOBE IOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO
OOBSICHATh (PU3UYECKUE SIBJICHUS B OKPY’KAIOMICH MPUPOJIE U
MIOBCCITHEBHOM KU3HU;

- UCITOJIb30BATh HAYYHBIC METOAbI HCCIICAOBAHUA (I)I/ISI/I‘IGCKI/IX
ﬂBHeHHﬁ, B TOM 4YHUCJIC OJIS ITPOBCPKU IT'KITOTE3 U IMOJIYUCHHUA
TCOPCTUYCCKUX BBIBOAOB,

- OOBSICHATHh HaAy4YHbI€ OCHOBBI Han0o0JI€e BaXKHbBIX JOCTHKECHUN
CO BPEMEHHBIX TEXHOJIOITUH, HAIIPUMEDP, ITPAKTUUECKOTO
HCII0JIb30BaHUs Pa3JIMUHBIX UCTOYHUKOB YHEPIUU HA OCHOBE
3aKOHA Ipe BpPaIllCHUs U COXPAHEHHUS BCEX N3BECTHBIX BUIOB
SHEPTHH.

Kaxknast u3 TeM 1aHHOTO pa3jesia BKIOYAeT
AKCIIEPUMEHTAIbHOE UCCIieIoBaHNe 0000IIAIOIIEr0 XapaKkTepa.
Paznen 3aBepiiaeTcs nNpoBeIeHUEM TUArHOCTUYECKON U
OLIEHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBI.

Il1anupyembie pe3yJbTaThl 0CBOeHHS Y4eOHOT0 mpeaMeTa « Du3nKay.

N3yuenue yueoHoro npeamera «Dusuka» Ha ypOBHE
OCHOBHOT'0 00111ero oOpa3oBaHus JOHKHO 00eCcTieYnBaTh
JOCTIDKEHHUE CICAYIONUX JINIYHOCTHBIX, METAIIPEAMETHBIX U
MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE Pe3yabTAThI
IIarpuornyeckoe BOCIIUTAHUE:

—TIpOSIBJICHUE UHTEpPECa K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO
poccuiickoit pU3NIeCKOl HAyKH;

—IIEHHOCTHOE OTHOIIICHUE K JOCTH)KEHUSIM POCCUHCKHUX
YUEHBIX (PU3UKOB.



I'paxkaaHckKoe 5 | JAYXOBHO-HPaBCTBEHHOE
BOCIIMTAHHE:

—TOTOBHOCTb K aAKTUBHOMY Yy4Y4aCTHUIO B O6CY)KI[€HI/II/I
O6HICCTBCHHO 3HAYUMBbIX H OTHYCCKHUX HpO6J'ICM, CBs3aHHBIX C
HOPAKTHYCCKUM ITPUMCHCHUCM ,I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I;

—OCO3HAaHHC BAJKHOCTU MOPAJIbHOOTUYCCKUX IMPHUHIIUIIOB B
ACATCIBHOCTH yLIéHOl"O.

IcTeTHYECKOE BOCIUTAHHUE:

—BOCIIPUATHE ICTETUYECKUX KadeCcTB (PU3NUECKOU HAYKH: €€
TapMOHHUYHOI'O IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JIJAKOHUYHOCTU. I]ennocmu HAy4YH020 NO3HAHUA:

—OCO3HaHHUE [IEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO
WHCTPYMEHTA II0O3HAHUS MUPa, OCHOBBI Pa3BUTHS
TEXHOJIOTHM, Ba)KHEH 1€l COCTABIISIONIEN KyJIbTYPHI;

—pPa3BUTHUC HaquOﬁ J'II-O603HaTCJIBHOCTI/I, HHTCPECA K
HCCIIC0BATEIILCKOM JACATCIBbHOCTH.

PdDopMUpPOBaHHUE KYJbBTYPHbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIATONOJIYYH A :

—OCO3HaHUE LIEHHOCTH 0€3011acHOro 00pasa KU3HU B
COBPEMEHHOM TE€XHOJOTHYECKOM MHUpPE, BAXKHOCTH MPABUIT
6e30MacHOro MoBeIeHUs Ha TPAHCIIOPTE, Ha JOPOrax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 00OpYAOBaHUEM B JIOMAIIHUX
YCIOBUSIX;

—Cc(OopMUPOBAHHOCTh HaBBbIKA pedIieKCUU, MPU3HAHHUE CBOETO
rpaBa Ha OIIMOKY M TaKOro K€ IpaBa y JIPyroro 4ejoBeKa.

TpyaoBoe BocniuTaHue:

—aKTHBHOE Y4JacTHE B PEIICHUH MTPAKTHYECKUX 3a1a4 (B
paMKax CeMbH, IIKOJIBI, TOPOAa, Kpasi) TEXHOJIOTHUECKOHN U
COLMaIbHOW HAIPaBICHHOCTH, TPEOYIOINX B TOM YHCIE U
(bu3MUeCKUX 3HAHUM;



—MUHTEpEeC K NPAaKTUYECKOMY MU3yUYEHHIO Ipodeccuit,
CBSI3aHHBIX C (DUBUKOM.

DKOJIOrnuecKkoe BOCIUTAHUE:

—OpHEeHTalMs Ha PUMEHEeHNE (PU3NYESCKUX 3HAHUM I
pelieHus 3a1a4 B 00JIACTH OKPYKAIOIIECH Cpesl,
IUIAHUPOBAHMS IIOCTYIIKOB M OLIEHKHU UX BO3MOYKHBIX
MOCJIEACTBUI 151 OKPYKAIOLIEH Cpelibl;

—OCO3HaHME III00AJILHOIO XapaKTepa 3KOJIOTHYECKUX MTpodiieM
1 MyTeH UX pelIeHUs.

Axanranmms o0y4dauerocs K
N3MEHAKIIMNMCH YCJIOBHUSIM COIHUAJIBHOM M
NMPUPOAHOM Cpeabl:

—O0TpeOHOCTh BO B3aMMOJICHCTBUHU MPU BBINIOJTHEHUH
HCCIIEIOBAHUN U TIPOEKTOB (PU3MYSCKON HANIPABICHHOCTH,
OTKPBITOCTH ONBITY U 3HAHUSIM JPYTHX;

—IIOBBIIIICHUC YPOBHA CBOCHM KOMIIETEHTHOCTH ucepes
MNPAKTHYCCKYIO ACATCIIBHOCTD,

—TIOTPeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHHI, B TOM YHCIIC
(hOopMyJIUpPOBATh HUJICH, OHSATHS, THIIOTE3bI O PU3UICCKUX
00BEKTax U SIBICHUIX;

—O0CO3HaHue J1Ie(PUIMTOB COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN B 00J1aCTU (PUBUKH;

—TUTAaHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX
(buzmyecKkux 3HaHUM;

—CTPCMJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U
opupoanbl, O6H.[CCTB8_ 1 3KOHOMHKH, B TOM YHUCJIC C
HCITIOJIB30BAHHUECM (I)I/I3I/I‘-IGCKI/IX 3HaHHI>i;

—OLIEHKA CBOUX JEUCTBUI C YUYETOM BIIMSIHUS HA OKPYIKAIOLLYO
cpeny, BO3MOXHBIX INTOOATIBHBIX MTOCJIEACTBUIA.



METAIIPEJMETHBIE PE3YJIbTATDBI

VHUBEpCcaNbHbIE T03HABATEIbHBIE IEUCTBUS

Ba3oBble JoruvdecKue JaeiicTBHA:
—BBISABIIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH
0O0BEKTOB (SIBIICHUN);

—YyCTaHaBIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCUPUKAIINY,
OCHOBaHWUSI JIJIs1 000OIIIEHUSI U CPABHEHUS,

—BBISIBJISATh 3aKOHOMEPHOCTH Y NPOTUBOPEYUHS B
paccMmaTtpuBaeMbIX GakTax, TaHHBIX U HAOIOJCHUSX,
OTHOCSIIIUXCS K GU3NUESCKUM SIBJICHUSIM;

—BBISIBJISITh PUIUHHOCIICICTBEHHBIC CBSI3H MTPH U3yUYCHUN
(GU3HYECKHUX SIBIICHUH M TPOIECCOB; JI€JaTh BBIBOIBI C
HCITOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHUN, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(hU3NUECKUX BEIUYUH,

—CaMOCTOSITeJIbHO BBIOUPATh CIIOCO0 peIeHUs yaeOHOM
(dbu3ndeckoii 3a71a4n (CpaBHEHHE HECKOJILKUX BapHAHTOB
petieHus1, Bl 60p HanboJIee MOIXOISIIEr0 ¢ YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3zoBble uccieaoBaTeJIbLCKUE JelCTBUA:

—MCIIOJb30BaTh BOIIPOCHI KaK UCCIEA0BATEIIbCKU HHCTPYMEHT
O3HaHUS,

—IIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY OIIBIT,
HE CIJIOKHBIM (PU3UUECKUN IKCIIEPUMEHT, HEOOIbIIIOE
uccae0BaHne (PU3HIECKOTO SBICHUS;

—OLICHUBATh HA IPUMEHUMOCTB U JJOCTOBEPHOCTH
WH()OPMAITHIO, TOTYYSHHYIO B XO€ UCCIICIOBAHUS WIIH
DKCIIEPUMEHTA;

—CaMOCTOSITENIFHO (POPMYJIMPOBATH OOOOIICHUS U BBIBOIBI 1O
pe3yibTaTaM MPOBEIEHHOTO0 HAOIIOACHUS, OMBITA,
HCCIIeI0BAHUS;



—IIPOTrHO3UPOBATH BO3MOXKHOC ,Z[aJ'IBHefII.Hee pa3BUTHC
(1)PI3PI‘-I€CKI/IX IpoOecCCoOB, a TAKXKEC BbIABUTI'ATb MPCAITOIOKCHUA
00 ux Pa3BUTHUHU B HOBbBIX YCJIIOBUAX U KOHTCKCTAX.

Pab6ora ¢ undpopmaumeii:

—IIPUMEHSTH PA3JIUYHbIE METObI, HTHCTPYMEHTBI U 3aIIPOCHI
MpHU TIOMCKE U 0TOOpe HHDOPMAIINU WIIN TAHHBIX C YUETOM
MPEIIOKEHHON yueOHO# (u3nueckon 3aj1a4u;

—aHaJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATL UH
opMaLMIo pa3aMUHbIX BUAOB U (OPM HPEACTABICHUS;

—CaMOCTOSITEJIbHO BEIOUPATh ONNTUMAIBHYIO pOopMy
MpeACTaBIICHUs] HHPOPMAITUH U HILTIOCTPUPOBATH
pelaeMble 3a1auu He CIIOKHBIMU CXEMaMH, JUarpaMMaMu,
WHOU rpaduKOl 1 UX KOMOWHAITHUSIMU.

YHI/IBepcaHBHHe KOMMYHHKAaTUBHBIC HGfICTBI/ISI

OoOmenue:

—B X0/Ie 00CyXIeHUs1 y4eOHOTO MaTepuala, pe3yJbTaTOB
71ab0paTOPHBIX PadOT U MIPOSKTOB 3a7aBaTh BOIPOCHI 10
CYILIECTBY OOCY/1a€MOU TEMbI U BHICKA3bIBATh UJICH,
HaIICJICHHBIC HA PEIICHUE 33a/Ia9M U IO AP KAHUE
0JarokeaaTeIbHOCTH OOIICHHUS,;

—COINOCTABJIATE CBOU CYXKACHUA C CYXKIACHUAMU IPYIUx
YYaCTHUKOB JUaora, OOHapy>KMUBaTh pa3Iudue U CXOACTBO
MO3UIUM;

—BBIpaYKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX
TEeKCTaX;

—yOJIMYHO TIPEACTABIATh PE3YIbTAThI BBITTOJIHEHHOTO
(U3UYIECKOTO OMBITa (IKCIICPUMEHTA, UCCIICIOBAHMUS,
MPOCKTA).



CoBMecCcTHasI AeATEJIBHOCTD (COTPYAHUYECTBO):

—IIOHUMAaTh U UCHOJIb30BATh MPEUMYIIIECTBA KOMaHIHOU U
WHJIUBUAYaIbHOU pabOThl IPU PELICHUU KOHKPETHOU
(buszmueckoii mpobiieMsl;



—IIPUHHUMAThb LCJIN COBMECTHOU ACATCIIBHOCTHU, OPTAaHU30BbIBATH ﬂeﬁCTBHH o eé JOCTHUKCHUIO:
pactpeneNnsiTh POk, 00CYKIaTh MPOIECCHI U PE3yIbTaThl COBMECTHOU pabOThI; 00001IaTh
MHEHHS HECKOJIBKUX JIFOICH;

—BBbIIIOJIHATE CBOIO 9aCTh pa6OTI>I, JA0CTUTasl KAYCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAWUHUPYA CBOU JOEMCTBHUSA C APYIrvMHU YWICHAMHW KOMAaH/bI;

—OIICEHUBaTh Ka4eCTBO CBOETO BKJIaJa B OOIIMM MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
cpopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aUMOIACUCTBUSI.

YHI/IBCPC&HBHHC PETYJIATUBHBIC JIeHCTBHUS

Camoopranu3anus:

—BBIABJISITh IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsAX, TPEOYIOIMX JUISI PELICHUs
(bu3nUecKuX 3HaHUM;

—OPHUEHTUPOBATHCA B PA3JIMYHBIX MMOAX0AaX MPUHITUS pelIeHUH (MHIUBUAYAJIbHOE, TPUHSITHE
pelIeHUs B IpyNIIE, IPUHATUE PELIEHUN IPYIIION);

—CaMOCTOSTEIILHO COCTABIISITh AJITOPUTM peIIeHUsT (GU3NIECKON 3aaud WITH TUTaHa
HWCCJICAOBAaHUS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKXHOCTEM,
apryMEHTHPOBAaTh Ipe/ijlaraeMble BapUaHThI PELICHUH;

—JieyIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJBb (pedirekcust):
—/JaBaTh aJIeKBaTHYIO OLIEHKY CUTYyallMH U IpeJjiaraTh IUIaH €€ U3MEHEHHUS;

—O0OBSICHATH IPUYUHBI TOCTHKEHUSI (HETOCTUKEHUSI) PE3yJIbTaTOB JESITEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OMBITY;

—BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTD (B TOM YHUCJIE B XOJI BBIIIOJIHEHUS (PU3HUECKOTO
HCCJIEIOBAHUSI WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSATENILCTB, U3MEHUBIINXCS CUTyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

—ONOCHUBATb COOTBCTCTBUC PE3yJibTaTa LUCIN U YCIOBUAM.

3MOIII/IOHaﬂbHLIﬁ MHTECJIJICKT:

—CTaBUTh ce0s HA MECTO APYToro 4€JI0BCKa B XOA€ CIIopa Wi JUCKYCCHUU HAa HAYYHYIO TCMY,
NOHUMATbh MOTHUBBI, HAMCPCHUA U JIOTUKY OPYyToOro.

IIpuHsaTHe ceds1 M APYIrUX:
—TpU3HaBaTh CBOE MPAaBO Ha OMIMOKY NP pelieHNuH (PU3NISCKHUX 3a71a9 UIN B YTBEPKICHHUSX
Ha Hay4YHBIE€ TEMBbI U TAKOE K€ IIPABO APYTOr0.

IIpeameTHbIE pe3yabTaThI
7 KJaace

[IpeameTHBIC pe3ysIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
00yyarommxcs yMeHUH:

—HCTOJIL30BaTh MMOHATHUS: (U3NUECKUE U XUMHUYECKUE SIBJICHUS, HAOIIOAeHUE, SKCIICPUMEHT,
MOJeJTb, TUIIOTE3a; SANHULIBI (PU3NYSCKUX BEIUYNH; aTOM, MOJICKYJIa, arperaTHbIe
COCTOSIHMS BelllecTBa (TBEPIOE, )KUIKOE, ra3000pa3HOE); MEXaHUUECKOE IBUKEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, TIPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOJACHCTBYIOIIAs CHII,
nedopmanus (ynpyras, miacTA4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCYIbI;

—paznu4ath aBieHus (AudQy3us; TEIIOBOE NBUKEHUE YaCTHI] BEILIECTBA; pABHOMEPHOE
JIBKEHHE; HEPAaBHOMEPHOE JIBMKCHNE; NHEPLIHS; B3aUMOJECUCTBUE TEN; PABHOBECHE TBEPIBIX
TEJI C 3a KPEIUIEHHON OCBIO BPAIEHUS; Iepeiada JaBJICHHS TBEPABIMU TEJIAMH, KUJIKOCTIMU U



razamu; aTMoc(hepHoe JaBlIeHHE; TUIaBaHUE TEeJT; PEBPAILICHHS] MEXaHUYECKOW SHEPTUN) IO
OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE
(duznYecKoe sIBICHUE;

—pacro3HaBaTh NPOSIBJICHUE U3YUEHHBIX (DPU3NUECKUX SIBJICHUI B OKPY KaloIllleM MUpPE, B TOM
yycie (pu3ndeckue siBICHUS B IIPU POJie: IPUMEPHI ABMKEHUSI C Pa3JIMYHBIMU CKOPOCTSIMU B
YKMBOM U HEXUBOU IPUPOJIE; NEHCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE; BIIUSHUE
aTMOC(EepHOTO JaBJICHUS Ha )KMBOI OpraHu3M; IIJIABAHUE PBIO; pbIYaru B TeJIe YEJIOBEKa; IpU
ATOM NEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B yU€OHYIO, BBIACIISITh CYyIIIECTBEHHbBIC
CBOMCTBA/TIpU3HAKU (UNUECKUX SIBJICHUH;

—OIMCHIBATh U3YYCHHBIC CBOMCTBA TeJl U (PU3HYECKUE SIBJICHUS, HCIIONB3Ys (PU3HMISCKUe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTh,
cuiia ynpy rocTy, CHia TsSKECTH, BEC TeJla, CUila TPEHUsI, JaBjieHue (TBEPAOro Tena,
JKUJIKOCTH, Ta3a), BRITAIIKUBAOIIAs CUJIa, MEXaHUYecKasi padoTa, MOIIHOCTb, MJICYO CHIIBI,
MOMEHT CHJIbI, KOG (GHUIIHSHT MOJIE3HOT0 JICHCTBUSI MEXaHU3MOB, KHHETUYECKast U
MOTCHUMAILHAS YHEPTHUsl); TIPU OMMMCAHUU MPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICIT
HCIIOJIb3YEeMbIX BEJIUYHH, UX 0003HAYEHUS U €IUHUIIBI (PU3NYECKUX BEITUYUH, HAXOIUTh
hopMyIbl, CBSI3BIBAIONIME JaHHYIO (DPU3UYECKYIO BEJIUYHHY C IPYTHUMU BEIUYNHAMU, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIU YHH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SIBICHUS U IIPOLIECCHI, UCIOJIb3Ys IIpaBuiIa
CJIOKEHUS CUI (BAOJIb OJTHOW HpsSMOii),

3akoH ['yka, 3akon [lackamns, 3akoH Apxumena, MpaBUiIO paBHOBECHUs pbluara (0Jioka),
«30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH CO XPAaHEHUS MEXaHUYECKOW YHEPTHH; IPH 3TOM
JIaBaTh CJIOBECHYIO ()OPMYJIIMPOBKY 3aKOHA M 3aIlTUCHIBATh €0 MaTEMaTHYSCKOE BBIPAXKCHUC;

—OOBSCHATH (PU3UYECKUE SIBJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUi NPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISIBIATh IPUYNHHOCIIECTBEHHBIE
CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYeCcKHUX 1IaroB ¢ onopou Ha 1—2 MU3y4eHHBIX
CBOMCTBA (PU3NYECKUX SBJIICHUN, (PU3NUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

—peuiaTh pacyéTHble 3a/1a4u B 1—2 efCTBUSI, UCIIOIB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIINE
(m3nyeckue BeIMUYNHBI: HA OCHOBE aHaJIN3a YCJIOBHS 3aJ/la4H 3allUChIBAaTh KPAaTKOE yCIIOBUE,
MMOACTABIATh (PU3NUECKHUE BEITMNYUHBI B (POPMYJIIBI U MPOBOAUTH PaCUEThI, HAXOIUTh
CIpaBOYHBIC JaHHBIE, HEOOXOMUMBIC IS PEIICHUs 3a/1a4, OIICHUBATh PEATUCTUIHOCTh
MOJTyYCHHON (PU3NUICCKON BEITUYUHBI;

—pacmno3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH IIPU MOMONINA (PU3HYESCKUX METOJIOB; B
OINMCAHUU UCCIIEAOBAaHUS BBIJICIISITH IPOBEPSIEMOE MPEAIIOJIONKEeHHE (TUIIOTE3Y ), pa3inyaTh U
WHTEPIPETUPOBATH NOTYUYECHHBIN pe3yJibTaT, HAXOAUTh OUIMOKH B XOJI€ OIbITa, AeNaTh
BBIBO/JIBI [10 €T0 PE3yJbTaTaM;

—IIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PU3UUECKUX SBJICHUH WIH (PU3UUECKUX CBOMCTB TEN:
(dhopMyIHpoOBaTh MPOBEPsIEMbIE TIPEJT MOJTOKEHUS, COOMPATH YCTAHOBKY U3 MPEJIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATh X0/l ONbITa U (POPMYIUPOBATH BHIBOJIbI;

—BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChI Tela, 00bEMa, CUIIBI U
TeMIIepaTyphl C UCIOIb30BAHUEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB; 3aNMUCHIBATh MOKA3aHUS
pUOOPOB C YUETOM 3aJTaHHOU aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

—IIPOBOJIUTH UCCIIEAOBaHUE 3aBUCUMOCTH OJJHOHM (PU3NUYECKON BEJIMUYHUHBI OT APYTOii C
HCIIOJIb30BaHHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMKYIIETOCS Tena
OT BPEMEHHU JIBUKEHUS TeJla; CUJIbl TPEHUSI CKOJIBKEHUS OT Beca TeJjla, KauecTBa 00paboTKU
IMOBEPXHOCTEH TEJI U HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAH CONPUKOCHOBEHHUS TEI,
CWJIbl YIPYIOCTH OT YJUIMHEHUSI NIPY>KUHBI; BBITAJIKHUBAOLIEH CHIIBI OT 00bEMaA NOrpy KEHHOU
YacTH Teja U OT IJIOTHOCTH >KUIKOCTH, €€ He3aBUCHUMOCTH OT INIOTHOCTH TeJia, OT IIyOHHBI, HA
KOTOPYIO MOTPY’KEHO TEJI0; YCIOBHUH IUIaBaHUs TeJ, yCIOBUNA paBHOBECHS pbluyara u OJIOKOB);
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y4acTBOBaTh B IUJIAHUPOBAHUHU Y4eOHOI'O MCCIEOBaHHs, COOMPATh YCTAHOBKY U BBIIIOJIHATH
W3MEPEHUsI, CIemysl TIPEII0KEeH HOMY TUTaHy, (UKCHUPOBATh PE3yIbTAaThI ITOJTY4YeHHOMN
3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHJIE MPEUIOKEHHBIX Ta0IUI] U TpaUKOB, I€1aTh
BBIBOJIBI [10 PE€3yJIbTaTaM HUCCIICIOBAHUS;

—IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPAOIO TEJA; CUJIA TPEHUSI CKOJIBLYKECHUSI; JaBJICHUE BO3/1yXa; BBITAJIKUBAIOIIAsi CUJIA,
JIEUCTBYIOIIAs HA TIOTPY>KEHHOE B KUIKOCTH TeJI0; KO GHUIIMSHT MOJIE3HOTO JICHCTBUS
MMPOCTBIX MEXaHU3MOB), CJIEIYsI MPEIIOKEHHON UHCTPYKIIUU: TIPU BBIMIOJIHEHUU U3MEPECHUHN
cobupaTh IKCIEPUMEHTAITLHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE NCKOMOW BEJIM YHUHBI;

—Cco0JTI0/1aTh MpaBWJIa TEXHUKHU 0€30ITaCHOCTH MPU padoTe ¢ JIabopaTOPHBIM 000PYI0BaHUEM;

—YyKa3blBaTh NPUHIIUIIBI JICHCTBHS MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TCPMOMETD,
JIMHAMOMETP, COOOIIAIOIINECS CO CYbl, OapoMeTp, pbluar, MOABUKHBIN U HETIOIBUKHBIH
OJIOK, HAKJIOHHAS IJIOCKOCTh;

—XapaKTepu30BaTh MPUHILIMIIBI JEHUCTBUS W3YUYEHHBIX NPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIMOpPOM Ha UX ONHCaHUs (B TOM YMCJIIE: MOJAIMITHUKHU, YCTPOMUCTBO BOJAOIIPOBO/IA,
TUAPaBINYECKUN TIpecc, MAaHOMETP, BHICOTOMED, TTOPIITHEBOM HACOC, apEOMETP), UCOJIb3Ys
3HAHUS O CBOMCTBAaX (PU3UYECKUX SIBICHUM U HEOOXOAUMBbIe (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOAUTH MPUMEPHI / HAXOIUTh HH(POPMALIHIO O IpUMeEpax MPaKTUUYECKOT0 NCTIOIb30BaHUS
(bu3mUecKux 3HaHWHM B MOBCEITHEBHOM JXM3HU IS 0OecriedeHus: OE30MacHOCTH TIPH
obOparieHuu ¢ NpudopaMu U TEXHUYECKHMHU yCTPOHCTBAaMHU, COXPAHEHUS 3/I0POBbS U
COOJIFOIEHUSI HOPM SKOJIOTMYECKOTO MOBEJECHUS B OKpY KAIOIIEH cpene;

—OCYHIECTBIISITh OTOOP UCTOYHUKOB MHGOpMAIMU B ceTH MHTEpPHET B COOTBETCTBUU C 3aIaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIMXCS 3HAHUU U IyTEM CPABHEHUSI PA3JIMYHBIX
HMCTOYHUKOB BBIACIISTH HH(OPMALIUIO, KOTOPast SIBJISETCS] MPOTUBOPEUMBON MIIU MOXKET OBITh
HEJOCTOBEPHOI;

—HCIOJIb30BaTh MPH BHIMOJIHCHUU YUCOHBIX 33JITaHUN HAYYHOTIOMYJISIPHYIO JIUTEPATYPy
(uznyeckoro coyiepkaHus, CIIpaBOYHbIE MaTepHUaJIbl, pecypchl ceTh IHTepHEeT; BIaaeTh
npuéMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHGOpMAIMU U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

—C03/71aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIIEHHsI Ha OCHOBE 2—3
HMCTOYHUKOB HMH(pOpMAIMN (PU3NUECKOTO COAEPIKAHUSI, B TOM YMCIIE MyOIUYHO JeaTh
KpaTKHe COOOIIEHHUS O pe3yJibTaTax MPOEKTOB MM YYEOHBIX UCCIIEOBAHUI; TPU 3TOM
rpaMOTHO HCIIOJIb30BaTh MU3YUYEHHBIM MOHATHIHBIN anmapar Kypca (PU3UKH, COIPOBOXKIATH
BBICTYIUJICHUE IIPE3ECHTAIIUECH;

—IIPH BBIITOJTHCHUN yLIC6HBIX IMPOCKTOB U I/ICCHGILOBB.HI/Iﬁ pacupeaciiaTh 00s13aHHOCTH B TpYIIIIC B
COOTBECTCTBHHU C ITOCTAaBJICHHBIMU 3aJa4dYaMM, CJICAUTH 3a BBIITIOJIHCHHUEM I1JIaHA I[CI\/’ICTBI/II\/'I,
aJICKBAaTHO OLICHUBATbL COOCTBEHHBIM BKJIaZ B ACATCIBbHOCTL I'PYIINLI; Bbl CTPAanUBAaTh
KOMMYHUKAaTHUBHOC BSaI/IMOJIeI\/’ICTBI/Ie, YUYUTbIBass MHCHUC OKPYKArOIIUX.

8 kiace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPa)KaTh CPOPMUPOBAHHOCTD Y
0o0yyJaromuxcs yMEeHUI:

—MHCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arpeTaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HbBIE Tena,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Map, BJaXXHOCTh BO3AyXa; TeMrepaTypa, BHYTPEHHsIA
SHEPIrusi, TEIJIOBOM ABUTATENIb; 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsij, JIIEKTPUUIECKOE T10JIE,
MIPOBOJHUKHU U JUIJICKTPHUKH, IIOCTOSIHHBIN 3JIIEKTPUYECKHUM TOK, MarHUTHOE MOJIE;

27



—pa3nuyaTh ABJICHUA (TEIUIOBOE paclIMpeHUe/CKaThe, TeILUIonepeaaya, TeIIOBOEe paBHOBECHE,
CMaduBaHUE, KallWJUISIPHBIE SIBJICHUSI, HCIIApEHNUE, KOHACHCAMs, IIJIaBJICHUE,
KpUcTan3anus (oTBepAeBaHue), KUIIEHUE, TeIulonepeaayda (TeraIonpoBOJHOCTb, KOHBEKIUS,
W3JIyU€HHE); AJIEKTPU3aLMs TeJ, B3aUMOICHCTBUE 3apsJI0B, IEHUCTBUS JIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHHUE, B3aUMOJECHCTBUE MAarHUTOB, JICHCTBUE MarHUTHOTO MOJISI HA
IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasi MHAYKIMs) 10 ONMMCAHUIO UX XapaKTEPHbIX CBONMCTB
1 Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE (PU3NUYECKOE SIBJICHUE;

—pacro3HaBaTh NPOSBICHUE U3YUSCHHBIX (PU3NUECKUX SIBJICHUI B OKPY KaIOIIEM MUPE, B TOM
yrcie (pru3ndecKue sIBICHHS B IIPHU POJIC: TIOBEPXHOCTHOE HATSHKEHUE U KaITMIUISIPHBIC
SIBJICHUS B TIPUPOJIE, KPUCTAJUIBI B TIpupoae, n3inydenue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bI, 0Opa3oBaHNE POCHI, TyMaHa, HHEs, CHETAa; AJIEKTPUUECKHE SIBICHUS B
aTMocdepe, JIEKTPHUIECTBO )KUBBIX OPTaHU3MOB; MarHUTHOE MoJIe 3eMJIH, Ipei( MOIIFO COB,
POJIb MAarHUTHOTIO TIOJISI JJIs1 )KM3HU Ha 3emJie, OJISIPHOE CUSHUE; IIPU 3TOM IIEPEBOIUTH
MPaKTUUECKYIO 3a7]auy B y4eOHYIO0, BBIICIATH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU
(bu3MUeCKUX SIBICHUMN;

—OIIMCHIBAaTh U3YUYEHHbIE CBOMCTBA TEJ U (PU3UYECKUE SABICHUS, UCTIOIb3Ysl (PU3NUECKHE
BEJIMYUHBI (TEMIIEpAaTypa, BHYTPEHHSISI SHEPTUsI, KOJTUYECTBO TEIUIOTHI, yJIeIbHast
TEIMIIOEMKOCTD BEILIECTBA, yAEIbHAas TCILUIOTA IUIABJICHUs, YAEJIbHAs TEII0Ta
napoo6pa3oBaHHUsl, yJeJIbHAs TEIJIOTa CTOPAHUsI TOIINBA, KO3((PUIIUEHT HOJIE3HOTO
JICUCTBUS TEIUIOBOW MAaIllMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO34yXa, JICKTPUYECKUH 3apsif,
CHUJIAa TOKA, JICKTPUUECKOE HAIIPSIKEHUE, COIIPOTUBIICHUE IPOBOJHUKA, YIECIBHOE
COIPOTUBJIEHUE BEIIECTBA, pad0Ta U MOIIHOCTb JIEKTPUUECKOI'O TOKA); TP ONHMCAaHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUHNH, 0003HAUYEHUS U
€IMHUIIBI (PU3NUECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIIHNE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEIMYMHAMH, CTPOUTH rpaUKH M3yUCHHBIX 3aBUCUMOCTEH (PHU3NIEeCKrX
BEJINYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IIPOLIECCHI, UCTIOJIb3YysI OCHOBHBIE
IIOJIOYKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUU CTPOSHHMSI BEIIECTBA, IPUHLIUI CyNIEPIIO3ULIUN
10 Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3a KoH Oma Jiist yyacTka
uenu, 3akoH Jxoynsi—JIeHna, 3aKoH COXpaHEeHUsl SHEPTUH; IIPU TOM J1aBaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3alIMChIBATH €r0 MaTEMaTUUYECKOE BhIPAKEHUE;

—OOBSICHATH (PU3NUYECKHE MTPOLIECCHl M CBOMCTBA TEJI, B TOM YHCJE U B KOHTEKCTE CUTyalui
MIPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUHHOCIEICTBEHHbBIE CBSA3U, CTPOUTH
00BsiICHEHHE U3 1—2 JJOrM4yecKkux 11aroB ¢ onopou Ha 1—2 u3y4yeHHbBIX CBOMCTBA
(buzmuecKkux ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

—peuiaTh pacyéTHbIe 3a/1a4u B 2—3 JIeHCTBUSI, UCIIOIB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIINE
(m3nyeckue BeIMUYUHBI: HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4yy 3allUChIBaTh KPaTKOE yCIJIOBUE,
BBISBIISITh HEJIOCTATOK JIAHHBIX JUUISI PEIICHUS 3aja4H, BEIOUPATh 3aKOHBI U POPMYIIBI,
HEOoOXOoAuMBbIe s € pelIeHus, TIPOBOJAUTE pac Y€THI U CPAaBHUBATH MOJYYCHHOE 3HAUYCHUE
(pu3nyueckoi BEIUYNHBI C U3BECTHBIMH JITAHHBIMU;

—pacino3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKXHO PCIINTD IIPU IMTOMOIIH (1)I/ISI/I‘~IGCKI/IX METOO0B,
HUCIIOJIB3Y: OIMMCAHUC NUCCIICAOBAHUS, BBIACIIATH ITPOBEPACMOC ITPCAITIOIIOKCHUEC, OLICHUBATDb
NpaBUJIBHOCTD MOPsSAKA MIPOBCACHUA UCCIICAOBAHUA, ACJIaTh BBIBObI,

—TIPOBOJUTH ONBITHI IO HAOIIOACHUIO (DU3UUECKUX SBIICHUHN MIIN (PU3UUECKHUX CBOMCTB TEII
(KanuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro oobéma, TeMneparypsbl;
CKOPOCTH IIpoliecca OCTbIBAHUSI/HArpEeBaHUs IPU U3JIyYEHHUH OT L[BETa
M3J1y4arolleil/ IorIomariei IoOBEepXHOCTH; CKOPOCTh UCITAPEHUs BOJIbI OT TEMIIEpaTyphl
JKAJKOCTH U IUIOINAIU €€ IOBEPXHOCTH; DJICKTpU3aLvsl TEl U B3aUMOJICUCTBUE
DJIEKTPUYECKUX 3apsiI0B; B3aUMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB, BU3yaIn3allysl
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MAarHUTHBIX I10JIEH TTOCTOSIHHBIX MAarHMTOB; JAEUCTBUS MAarHUTHOI'O MOJIsI HA MPOBOJHUK C
TOKOM, CBOMCTBA DJICKTPOMAarHuTa, CBOMCTBA DJICKTPOIBUTATEIS TIOCTOSTHHOTO TOKA):
bopmynupoBaTh IpoBepsieMbIe TIPEATIONI0XKEHHS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyIOBaHMS; OMMUCHIBATH X0/ ONBITa U (DOPMYITHUPOBATH BHIBOIHI;

—BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIILHON BIa>KHOCTH BO3/1yXa, CHJIbI
TOKa, HAIIPSIPKCHUA C UCIIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB n JaTYHuKOB (1)PI31/I‘-I€CKI/IX
BEJIMYMH; CPAaBHUBATh PE3yJIbTaThl N3MEPEHUHN C YUETOM 3aJIaHHON a0COIIOTHOM
MOTPEIIHOCTH;

—TIIPOBOJIUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJHON (PU3HMYECKOUN BEIMUUHBI OT APYTOH C
HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTD COMPOTUBIICHUS TPOBOJIHUKA OT €T0 JIJIMHBI,
IO MOTIEPEUYHOTO CEYCHUS U YASIBbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA; CUIIBI
TOKa, UIYIIEro Yepe3 MPOBOJIHUK, OT HANIPSHKEHUST Ha IPOBOJHUKE; UCCIEIOBAHUE
MOCJIEIOBATEILHOIO U NTapaJijIeIbHOIO COEIMHEHUH MMPOBOIHUKOB): TIJIAaHUPOBATh UCCIIEIOBAaHHUE,
CcoOMpaTh YCTAaHOBKY U BBITMIOJIHITh U3MEPEHUS, CIEAYsI IPEII0KEHHOMY IUIaHy, PUKCUPOBATh
pe3yIbTaThI TIOTYYSeHHON 3aBUCHMOCTH B BUJE TaOIUIl ¥ TPaQUKOB, JeIaTh BHIBOIBI 10
pe3ysbTaTaM UCCIIeI0BaHus;

—IIPOBOJIUTH KOCBEHHbIE U3MEPEHUSI (U3NUECKUX BEJIMYUH (yAeiabHas TEINIOEMKOCTh BEIIECTBA,
COIPOTHUBJICHUE MPOBOJIHUKA, pa00Ta U MOILIIHOCTb 3JIEKTPUUECKOT0 TOKA): INIAHUPOBATH
U3MEpEeHUs], COOUpPaTh HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEysl IIPEII0KEHHON
WHCTPYKLMH, ¥ BBIYUCIISITh 3HAUEHHUE BEJIMYMHBI;

—Cco00II01aTh NIpaBWiIa TEXHUKU 0€30IIaCHOCTH IIpU paboTe ¢ Ja00paTOPHBIM 000PYA0BaHUEM;

—XapaKTepHU30BaTh NPUHIUIBI JEHUCTBUSI W3YUEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOI1 HAa UX ONMCAHUs (B TOM YMCJIIE: CUCTEMA OTOIUICHUs IOMOB, TUTPOMETP, IMapoBas
TypOuHa, aMIepMeTp, BOIBTMETP, CUETUUK DIIEKTPUUESCKON IHEPTUHU, JIIEKTPOOCBETUTEIbHBIE
MpUOOPHI, HArpeBaTeIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), SIIEKTPUUECKUE TPEIOXPAHNUTEIH;
AJIEKTPOMArHuT, JIEKTPOJIBUTATENb MOCTOSTHHOT'O TOKA), UCHOJIb3Yysl 3HAaHUSI O CBOMCTBAxX
(uznyeckux siBeHUN 1 He0OXoAUMBbIe (PHU3NYECKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEpPUTENIbHBIE TPHUOOPHI IO CXeMaM U
CXE€MaTUYHBIM PUCYHKaM (KUJAKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHEIO CTOPaHUsl, SJIEKTPOCKOII, PEOCTAaT); COCTABIISITH CXEMbI
AJIEKTPUYECKUX LIENEeN C MOCIIe0BaTEIbHbIM U MTapaJljIeIbHbIM COEIMHEHNEM AJIEMEHTOB,
pasinuas ycJIoBHbIE 0003HAUYEHUS PJIEMEHTOB AJIEKTPUUYECKUX LEeNeH;

—TPUBOJAUTH MPUMEPHI/HAXOAUTHh HHGOPMAITUIO O MPUMEpax MPAKTUYECKOTO UCIIOIB30BAHUS
(U3MYECKNX 3HAHUH B MIOBCETHEBHOM KMU3HU ISl 00ecreueHnst 6e301acHOCTH MPU 0OpaIleHuH ¢
pudOpaMM U TEXHUYSCKUMH yCTPOUCTBAMH, COXPAHECHHUS 30POBbSI 1 COOJIOICHHS] HOPM
AKOJIOTMYECKOI0 MTOBEJCHUS B OKPYKaKOLIEeH cpene;

—OCYIIECTBIIAThH MOUCK UHGOPMAIUU (PU3HYECKOT0 cofepxkaHus B ceTu MIHTepHeT, Ha OCHOBE
HMMEIOIINXCS 3HAHUM U TTyTEM CpaB HEHUS TOTOJIHUTEIBHBIX UCTOYHUKOB BBIJCTISATH
MH(POPMAIIHIO, KOTOpasi SBISETCS MPOTUBOPEUNBON WIIH MOXKET ObITh HEJOCTOBEPHOM;

—MUCNOJIb30BaTh IIPU BBIMTOJIHEHUN YYEOHBIX 3aJaHU HAyYHOIIONYJISIPHYIO JIUTEPATYPY
(uznyeckoro coyepkaHus, ClipaBOUYHbIE MaTepUaIbl, pecypchl ceTu IHTepHeT; BiIaJleTh
npuéMaM KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHGOPMALIMK U3 OJHOM 3HaKOBOM
CHUCTEMBI B JPYIYIO;

—C03/71aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIIeHUs, 000011ast nH(OpMaLHIO U3
HECKOJIbKUX MCTOYHUKOB (PU3HUUECKOTO COAECPKaHUS, B TOM YHCJIE MyOINYHO MPEICTABISITh
pe3yJIbTaThl IPOEKTHOM WJIM HMCCJIEA0BATEIIBCKON AEATEIBHOCTH; IIPU 3TOM I'PAMOTHO
HCII0JIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapart Kypca GU3MKH, CONIPOBOXKAATh BHICTYIUICHUE
IIpE3CHTAaLUEH;
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—TIPU BBITIOJIHEHUHN YUEOHBIX IMPOEKTOB U UCCIIEIOBAHNM (PU3UUECKHUX MPOIIECCOB PaCIpeAeIsITh
00513aHHOCTH B I'PyMIIE€ B COOTBETCTBHUH C MOCTAaBJICHHBIMM 3aauaMH, CIEIUTH 3a
BBINIOJTHEHHUEM ILUIaHa IEHCTBUM U KOPPEKTUPOBATH €0, aIeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJ| B IE€ATEJIbHOCTH I'PYIIIbI; BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOIEHCTBUE, IIPOSIBIISISL
FOTOBHOCTB pa3peiiaTh KOH(PINUKTHI.

9 kJjacc

[IpenmeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JAOJDKHBI OTpa)XkaTh CHOPMHPOBAHHOCTH y
00yUaroLUXCcsl YMEHHUIA:

—MHCIOJb30BaTh MOHATHUA: CUCTEMA OTCUYETA, MAaTEpUAJIbHASL TOUKA, TPAEKTOPUS,
OTHOCHUTEIbHOCTh MEXAHUUYECKOI 0 IBHKEHUS, e ¢hopmanus (yrpyras, IjiacTUdecKasi),
TPEHHUE, HEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KHU; EHTP TSIKECTH;
aOCOIIOTHO TBEPAOE TEJIO, LEHTP TIHKECTHU TBEPAOTO TEja, PABHOBECHUE; MEXaHUUYECKUE
KoJIeOaHUs U BOJIHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK; JJICKTPOMArHUTHBIE BOJIHBI, IITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aIbHO30PKOCTh, CIIEKTPhI UCITyCKaHUS U
MorJIoeHus; ainbda, 6eTa U raMMa-u31ydeHUs, U30TOIIbI, si/IepHast YHEPTreTHKA;

—pa3nuyaTh ABJICHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBUYKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JIBUKEHHE, CBOOOAHOE MaJieHUE T, PABHOMEPHOE
JIBJKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE IBHKEHHUE, KOJIeOaTeIbHOE
JIBIDKEHHE (3aTyXalollye U BBIHYKIEHHBIE KoJeOaHus1), pe30HaHC, BOJHOBOE JIBUYKEHUE,
OTpaX€HHE 3ByKa, NPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U IPEJIOMIIEHUE CBETA,
II0JIJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B CIIEKTP U CIIOKEHHE
CHEKTPAIbHBIX LIBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PaJIUOAKTUBHOCTb, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa U3JIy4YE€HMs) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

—pacrio3HaBaTh NPOSIBICHNE U3yYSHHBIX (DPU3NUECKUX SIBJICHUI B OKPY KAromieM MUpe (B TOM
yucie (pu3ndecKre SIBJICHUS B IPU POJie: TIPUIMBHI U OTJIMBHI, ABMKEHUE T1aHeT COJIHEYHOM
CUCTEMBI, PEAKTUBHOE JBM)KEHHE KUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKUE BOJIHBI, IlyHAMH, 3XO0, IIBETa TEJI, ONTUYECKHUE SIBJICHUS B
npupoje, OuojJorudeckoe AeCcTBUE BUAUMOrO, YIbTPa(prUOIESTOBOTO U PEHTTE€HOBCKOTO
W3JTyUYCHUI; €CTECTBEHHBINH paaNOaKTUBHBIN (DOH, KOCMHUYECKHE JIyYH, PaIHOAKTUBHOE
H3JIy4EeHHUE IIPUPOIHBIX MUHEPAJIOB; NEUCTBUE PAAUOAKTUBHBIX U3Iy4CHUN HA OPraHU3M
YyeJIOBEKa), MPY 3TOM IIEPEBOAUTH NIPAKTUYECKYIO 3a/1auy B yU€OHYIO, BBIIEISATD
CYILLIECTBEHHbIE€ CBOMCTBA/IpU3HAKN (PU3UUECKUX SBJICHUM;

—OMNHUCHIBaTh N3YUYECHHbIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSIA U MTHOBEHHAsl CKOPOCTh Teja IMPU HEPAaBHOMEPHOM JIBH)KEHUH,
YCKOpPEHHE, IIEPEMEIIICHUE, ITyTh, YTJI0Basi CKOPOCTh, CHJIa TPEHUs, CUJIAa YIPYTOCTH, CUJIa
TSIPKECTH, YCKOPEHHE CBOOOIHOTO NA/ICHUs, BEC TeJla, UM ITyJIbC TeJla, UMITYJIbC CHIIBI,
MexaHu4eckas padoTa U MOIIHOCTh, MOTEHIIUAIbHAasl YHEPrUs Teja, MOAHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPIUs CKaTOW NPY>KUHBI, KHHETHYECKasl DHEPT s,
IIOJIHAsl MEXaHW4YecKas SHeprus, IepuoJl U 4acToTa KojeOaHui, JiIrHa BOJIHBI, TPOMKOCTb
3ByKa M BbICOTA TOHA, CKOPOCTbh CBETA, M0KA3aTElb IIPEJIOMIIEHUS CPEbI); IIPU OIMMCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3UYECKHUM CMBICII HCIIOIB3YEMBIX BEJIM YMH, 0003HAUECHUS U €JUHULIBI
(bu3MUEeCKUX BEJIWYHNH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY
C IpYyTUMH BEJIMYMHAMHU, CTPOUTH I'papKN U3yUYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYUH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHHS U TIPOLIECCHI, UCTIONB3YS 3aKOH
COXpaHEHUsI DHEPIUH, 3aKOH BCEMUPHOTO TSITOTEHUS, IIPUHINAN CYNIEPIIO3ULIUN CUJI, TPUHIINAI
oTHOocHuTenbHOCTH ["anuies, 3akoHbl HbI0TOHA, 3aKOH COXPAaHEHUSI UMITYJIbCA, 3aKOHBI
OTPAXEHHUS U NPEJTOMIICHHUS CBETA, 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MACCOBOTO YUCEI IPH
SIAEPHBIX PEAKIHUX; IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3AITHUCHIBATH €T0
MaTEMaTUYECKOE BBIPAKEHUE;
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—OOBSICHATH (PU3UUYECKHE TTPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJE U B KOHTEKCTE CUTyallui
MIPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHOCIEICTBEHHbBIE CBS3U, CTPOUTH
00BsICHEHHE U3 2—3 JJOrMYEeCKUX LIaroB ¢ ONOpOoM Ha 2—3 U3y4YE€HHBIX CBOMCTBaA
(buznueckux sBJICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

—peuiaTh pacu€THbIE 3ajla4yu (ONMMUpPAIOIIUECS HA CUCTEMY W3 2— 3 ypaBHEHUI), UCIIOJIb3Ys
3aKOHBI U (DOPMYIIbI, CBA3BIBAIOMINE (PU3UUSCKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBUSA
3aJ1a4M 3a MUCHIBATh KPATKOE YCIOBUE, BBISBIIATH HEJAOCTAIONINE WIH U306l TOUYHBIC TaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOMMBIE ISl PELICHHs], TPOBOIUTH PACUEThI U OLICHUBATH
PEaTTMCTUYHOCTD MOJIYYEHHOI0 3HaueHUs1 (U3NUYECKON BEJIMYMHBI;

—pacro3HaBaTh IPOOJIEMBbl, KOTOPbIE MOYKHO PEIINTh MPU HOMOIIHN (PU3UIECKUX METO/I0B;
HCIOJIb3Yysl OMMMCAaHUE UCCIIEOBAHMS, BBIICIATh IIPOBEPSEMOE MPEAIIOTI0KEHUE, OLICHUBATH
IIPABWJIBHOCTB MOPsIAKA IIPOBEACHUS UCCIIEIOBAaHM, J1€J1aTh BBIBOJIbI, UHTEPIIPETUPOBATH
pe3ysbTaThl HAOIIOAEHUI U ONBITOB;

—TIPOBOJUTH ONBITHI IO HAOIIOACHUIO (DU3UUECKUX SIBIICHUHN MIIH (PU3UIECKUX CBOMCTB TEII
(n3ydeHue BTOporo 3akoHa HploTOHA, 3aKk0OHa COXPaHCHHUSI SHEPTUH;, 3aBUCUMOCTD IepHoJia
KoJIeOaHuit

MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a 1 )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTD OT aMIUTUTY AbI
MaJIbIX KOJIEOaHUM; MPSIMOJIMHEITHOE PacIpOCTpaHEHUE CBETa, pa3jioKeHHe Oesioro cBera B
CIIEKTp; U3yUYEHHUE CBOMCTB M300paKeHHUs B TDIOCKOM 3€pKajieé ¥ CBOMCTB U300pakeHUsI TIpeIMeTa
B cobuparoiieil TuH3e; HaOMI0AeHUE CIUIOIIHBIX U JIUHENYAThIX CIEKTPOB U3ITYyUYCHHS):
CaMOCTOSITENIbHO COOUPATh YCTAHOBKY M3 M30BITOUHOTO HaOOpa 000pyI0BaHUS;, OMMUCHIBATH X011
OIIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

—IIPOBOJIUTH PH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONPeIeNisisl CpelHee 3HAaUCHUE
n3MepsieMor BeTMUUHBI ((DOKYCHOE pacCTOSIHUE COOMparoIIeii TUH3bI); 000CHOBBIBATH BHIOOD
crioco6a N3MepeHHs/U3MEPUTENBHOTO IPHUOOoPa;

—IIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIMUMH C UCIOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTb IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadalbHOM
CKOpOCTH; Ileproia KojeObaHuii MaTeMaTH4YeCKOTO MassTHUKA OT JUIMHbl HUTH; 3aBUCHMOCTH yTJia
OTpa)X€HMs CBETa OT yrja HaJeHUs U yIiia IPEeJOMIIEHHUsS OT yria MajeHus): IIaHUpOBaTh
HCCIIEIOBAaHUE, CAMOCTOATENIBHO COOMpPaTh YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJIYyYSHHON
3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BHJIE TaOIUII U rpadMKOB, JENIaTh BRIBOIBI IO pe3ysIbTaTaM
HCCJIEIOBAHUS;

—IIPOBOJAUTH KOCBEHHbIE U3MEPEHUS (PUNUECKUX BEJIMUUH (CPEIHSSI CKOPOCTh U YCKOPEHUE
Tesa MPU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHUE CBOOOHOTO MaJICHUs, ’KECTKOCTh
NPYKUHBI, KOO(PPUITMEHT TPEHUSI CKOIbXKEHUsI, MeXaHnu4deckasi padoTa 1 MOIIHOCTh, YacTOTa
U MepUoj KoJIeOaHU MaTeMaTHYeCKOTO U MPY>KMHHOTO MasgTHUKOB, ONTUYECKAas cuiia
cobuparo1ieil JTUH3bI, paIMOAKTUBHBIN (DOH): MIIAaHUPOBATH U3MEPEHUST; COOMPATh
AKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIINOJHATH U3MEPEHUSI, CIEYsI IPEAI0KEHHON
WHCTPYKIIMH; BBIYUCIISITh 3HAUEHNE BEJIMUUHBI U aHAJIM3UPOBATh IIOJyUYE€HHbIE PE3YyJIbTAaThI C
Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIA;

—CcOo0II01aTh TIpaBUIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ Ja00paTOpPHBIM 000PYAOBAHUEM;

—pa3andaTb OCHOBHBIC IMTPHU3HAKHU N3YUYCHHBIX Q)HSquCKI/IX Moae JIeH: MaTepHuaJibHas TOYKaA,
a0COJIFOTHO TBépI[OC TCJIIO, TOYCUHBLIA HCTOYHHUK CBCTA, JIy4, TOHKAsd JINH34, IIJITaHCTapHas1
MOACIIb aTOMa, HyYKJIOHHAasA MOACJIb aTOMHOTIO sAApa;

—XapaKTepU30BaTh NPUHIUIBI JSHUCTBUS N3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOI Ha UX OMHUCAaHUs (B TOM YHCJIIE: CIIUIOMETP, JATYUKH MOJIOKEHUSI, PACCTOSIHUS U
YCKOpPEHHUsI, paKeTa, 9X0JIOT, OYKH, IEPUCKOI, (poToanmnapar, ONTHIECKHUE CBETOBO/BI,
CIIEKTPOCKOII, JIO3UMETp, KaMepa BruibcoHa), NCITONB3ysl 3HAHUS O CBOMCTBAaX (PU3NIECKUX
SIBJICHUI U HEOOXOo1uMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
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—HUCIIOJI30BATb CXCMbI U CXEMATUYHbIC PUCYHKHU N3YUYCHHbIX TCXHUYICCKUX yCTpOﬁCTB,
M3MEPHUTEIbHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOIECCOB MPH PEIUICHUU yYeOHO-
MPAKTHYECKUX 33/1a4; ONTHYSCKHUE CXEMBI JIJIsi IOCTPOCHHUS N300paKEHUH B IIJIOCKOM 3epKaje
U cobuparoiie JIMH3E;

—TIPUBOAUTH MTPUMEPHI/HAXOIUTh HHPOPMAIHIO O IPUMEpPax MPaKTUYECKOTO UCITOIH30BAHUS
(U3MYECKUX 3HAHUHN B MIOBCETHEBHOM KU3HU ISl o0ecreueHnst 6e30I1acCHOCTH MpU 0OpaIleHuH ¢
MpUOOpaMM U TEXHHYSCKUMH yCTPOUCTBAMH, COXPAHECHUS 3I0POBbSI M COOJIOICHHS] HOPM
JKOJIOTMYECKOI0 ITIOBEJCHUS B OKPYKaIOLIEN Cpele;

—OCYIIECTBIATHh MOUCK nHpopMauu (GU3NIECKOro cojaepkanus B cetu MHTepHeT,
CaMOCTOSITETLHO (POPMYITHUPYST MOUCKOBBIN 3aMPOC, HAXOIUTH MyTH ONIPEACICHUS
JIOCTOBEPHOCTH MOJTy4YEHHOW MH(OPMAIIUH HA OCHOBE UMECIONINXCS 3HAHUU U
JIONOJIHUTEIIbHBIX UCTOYHUKOB;

—MUCNOJIL30BaTh MPU BBHITIOJIHEHUN YYEOHBIX 3aJaHUN HAyYHOTIONYJISIPHYIO JTUTEPATYPY
(uzmueckoro coaeprkaHusl, CIpaBOYHbIE MaTEepHaJIbl, peCypchl ceTH IHTEepHEeT; BIIaAeTh
npuéMaMu KOHCIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHus MHPOPMAILIMU U3 OJHOIN 3HAKOBOU
CUCTEMBI B JPYIYIO;

—C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U YCTHBIE COOOIIIEHUSI HA OCHOBE MH(OpMALIUH U3
HECKOJBbKUX UCTOYHHUKOB (PU3UUECKOT0 COAEPIKaHUsI, yOJIMYHO MPEACTaBISTh PEe3yIbTaThl
MPOEKTHOM WUIIN UCCIEN0BATENHCKON AeSTEIbHOCTH; MPU STOM IT'PAaMOTHO HCIIOIb30BaTh
M3yYEeHHBIN MOHATUUHBIN alapaT u3y4yaemMoro pas geja (GU3NKu U COMPOBOXKAATh BBICTYIUIICHUE
npe3eHTanueil ¢ yaéToMm oCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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