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Paboyas nporpamma no uHpopmaruke s 7-9 kinaccoB pazpaboTaHa Ha OCHOBE:
- 3akoHa Poccuiickoit ®enepaunun ot 29.12.2012 roma Ne 273-®3 «O6 oOpa3oBaHuu B
Poccniickoit denepanum».
- Ilpukaza MunucrepctBa npocsemienuss Poccuiickoit ®enepanun ot 31.05.2021 Ne 287 "O0
yTBEepXkAeHUU (hereparbHOro 00pa30BaTEIBPHOTO CTaHapTa OCHOBHOTO 00I1Iero oopazoBanus'.
- [IpumepHO#t 0CHOBHOM 00pa30BaTENLHON IPOTPAMMbI OCHOBHOTO O0IIEro 00pa3oBaHMs.

HEJN U3YYEHUS YYEBHOI'O INIPEJIMETA «®U3UKA»

Ilenn wn3yueHus ¢U3MKM Ha YPOBHE OCHOBHOTO OOLIET0 OOpa30BaHUS OMNpEAEIEHB B
Konnenumu npenonaBanus ydeOHoro npeaMera «Pus3nka» B 00pa30BaTENbHBIX OPraHU3aLUSIX
Poccuiickoit ®enepanuu, peaau3ylOIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE IPOTrPaMMBbl,
yTBepkAEHHOU pemeHneM Kosutermm MunncrepctBa npocsenieHus Poccuiickonn denepanuy,
npotokoJ1 ot 3 nexkadps 2019 r. Ne [TK-4BH.

Henu usydyenus pusuku:

e MPHOOpETEHHE MHTEPECA M CTPEMIICHHUS 00YJAIONINXCS K HAYYHOMY U3YUSHHIO TTPHPO/IBI,
pa3BUTHE WX MHTEJUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE NMPEICTABICHUN O HAYYHOM METO e TIO3HAHHS U (POPMHUPOBAHHE
HCCIIEI0BATENILCKOTO OTHOIIIEHUS K OKPYKAIOIINM SIBIICHHSIM;

e (opMupoBaHNE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yiIbTaTa H3yUeHHsI OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHUE MIPENCTaBICHUNA O POTH (DU3UKHU ISl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJIOTHA;,

e Pa3BHUTHE MPEJCTABICHUN O BO3MOXXHBIX cepax Oymaymien npodecCuoHaTbHON IS TENHHOCTH,
CBSI3aHHOM C (PMBHMKOM, MOATOTOBKA K JAJIbHEHIIIEMy 00yUYE€HUIO B ’TOM HAIPaBJICHUH.

JlocTwkeHne JTHX IeJied Ha YPOBHE OCHOBHOTO o0ImIero oOpa3oBaHHs 00€cIeunBacTCs
pelIeHNeM CIIEeIYIONIHNX 3a/1a4:

e MpHOOpETEeHHE 3HAHUN O AUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e PHOOpPETEHHE YMECHUMN ONMUCHIBATH M OOBSICHSITH (PU3NUYECKUE SIBJICHUS C HCIIOJIb30BAaHHEM
MOJTyYCHHBIX 3HAHHIA;

e OCBOCHHE METOJIOB PEUICHHS MPOCTEUIINX PACUETHBIX 33124 C UCIIOJb30BAaHHEM (DU3UICCKUX
MoO/IeJield, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HAOIOIATh PUPOIHBIC SIBIICHHS U BBIIIOJIHSATH OIBITHI, JA00paTOPHBIC
paboThI M AKCIICPUMEHTATBHBIC UCCIICOBAHUS C UCTIOIB30BAHUEM HU3MEPHUTEIBHBIX IIPUOOPOB;

e OCBOCHHE NMPUEMOB pabOTHI ¢ MHPOPMALIUEH PU3UUECKOTO COJICPKAHUS, BKITIOYAs
WHGOPMAIIHIO O COBPEMEHHBIX JOCTIKECHHUIX (PH3UKH; aHAINU3 U KPUTUICCKOE OIICHHUBAHUE
nHpopMaluu;

e 3HAKOMCTBO CO cepamu MPo(HEeCCHOHATLHOM JACITEIbHOCTH, CBI3aHHBIMU ¢ (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIXKEHHUAX (PU3HUECKON HAYKH.

MECTO YYEBHOT O IIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBusgercs 00s3aTENbHBIM NPEAMETOM Ha YpOBHE
OCHOBHOTO 0o01ero obpasoBanus. JlaHHas mporpamMma mpeaycMaTpuBaeT U3ydeHue (QU3UKU Ha
6a30BOM ypoBHE B 00b&Me 238 4 3a Tpu roja oOydeHus 1o 2 4 B HeJleto B 7 1 § Kjlaccax | 1o 3
4 B HeZeNo B 9 Kiacce.

COJAEP)KAHUE YYEBHOT O ITPEJIMETA


http://publication.pravo.gov.ru/Document/View/0001202107050027
http://publication.pravo.gov.ru/Document/View/0001202107050027

7 KJIACC

Paznes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa

dusnka — Hayka O TPUPOJE, M3y4aeT (U3UYECKHUE SBICHUSA: MEXaHHMUECKHE, TEIUIOBBIC,
JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dwusnueckue BeNUUMHBL V3Mmepenue (¢usnyeckux BenuuuH. Dusznyeckue MpPUOOPHI.
[TorpemHocTe u3MepeHnid. MexayHapoaHas CUCTEMA €AMHUL.

Kak ¢u3uka u n1pyrue ecTeCTBEeHHbIE HAYKH M3Y4JaloT Mpupory. EcTecTBeHHOHAYYHBI METO
MIO3HAHUs: HaOJIO/IEHNE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABMKEHUE TMIIOTE3, SKCIIEPUMEHT
10 TIPOBEPKE THIIOTE3, 00bACHEHHE Ha0moqaeMoro saeiueHns. Onucanne pu3nuecKux sBICHUH C
IIOMOIIIBIO MOJIEIIEH.

JdeMoHcTpanuu

1. MexaHnyeckue, TEII0BbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE SIBICHUSI.

2. ®usnueckue MNpuOOpPHl W Tpolenypa MNPSMbIX HU3MEPEHHH aHaJOTOBBIM U IU(POBHIM
prudopoMm.

JlabopaTopHbie paéoThl U ONBITHI

1. Onpenenenuie IEHbI IEIEHHs LIKaIbl U3MEPUTENbHOrO Ipudopa.

2. VI3amepeHune pacCcTosTHUIA.

3. Vzmepenue o0bEMa KUIKOCTH U TBEPIOTO TeA.

4. OnpeneneHue pa3sMepoB MAJIBIX TEI.

5. U3mepenue TtemmepaTypbl IOpH MOMOUIM JKUIAKOCTHOTO TEpMOMETpa M JaTyuKa
TeMIIepaTyphbl.

6. IlpoBengeHue wucciaefoBaHUs 10 TPOBEPKE THUIOTE3bl: JaJbHOCTh IMOJIETAa LIApUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM 0OJIbIlIEe BHICOTA MTYCKA.

Pa3nen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHHU BellleCTBA

Crpoenue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIBIThL, T0Ka3bIBAIOIIUE TUCKPETHOE
cTpoeHue BemecTBa. ONbITHI, T0Ka3bIBAIONIUE JUCKPETHOE CTPOCHHE BEILIECTBA.

JBmkenue dactuil BemecTBa. CBS3b CKOPOCTH [JBWXKEHUS 4YaCTHI[ C TEMIIEpaTypoOu.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHple  COCTOSIHMS ~ BEIIECTBA:  CTPOEHUE  Ta30oB, JKUAKOCTEM W TBEPHBIX
(kpucTayuinyeckux) Ted. B3auMocBs3b MeXay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX ATOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIbl. B3anMOCBS3b MEX/1y CBOMCTBAMU BEILLECTB B PAa3HBIX arpEeraTHhIX COCTOSIHUSX U UX aTOM-
HOMOJIEKYJSIPHBIM cTpoeHHueM. OcOOEHHOCTH arperatHbIX COCTOSAHMM BOJbl. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

JdemoHcTpauuu

1. Habmronenue OpPOYHOBCKOTO JIBHIYKEHUS.

2. HaGmonenue nuddysun.

3. HaOnropenue SBICHHM, OOBACHSIONIMXCS NPUTSHKEHUEM WIM OTTAIKUBAHUEM YaCTHII
BEILIECTB.

JlaGopaTopHblie padoThI H ONBITHI

1. Ouenka quamerpa aTomMa METOJIOM PsIZIOB (C UCIOJIb30BaHUEM (oTorpaduit).

2. OnbITH IO HAOIIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO IEHCTBUS CHUIJI MOJICKYJISIPHOTO MPUTIKEHUSI.

Pa3znen 3. /IBuskeHue u B3aUMOAeHCTBUM

Mexannueckoe nBvxkeHne. PaBHoMepHOE U HepaBHOMepHOe JBukeHue. Ckopocts. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JBMKEHHH. Pacu€r myTu U BpeMeHHu JBMKEHMs. PaBHOMEpHOE U
HepaBHOMepHOoe nBmkeHHe. CkopocTb. CpenHsss CKOpPOCTb IPU HEPAaBHOMEPHOM [IBHKEHUH.
Pacuér nmytu ¥ BpeMEeHU ABUKCHUS.

SIBnenue nHepuuu. 3aKOH MHEpUUU. B3anmoeiicTBre Ten Kak MpUYMHA U3MEHEHHS] CKOPOCTH
IBYOKEHMs Tel. Macca kak Mepa MHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b MNIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B elMHUIIE 00BEMa BelecTBa.



Cuna kak xapakTepucTHKa B3aumoelcTBus ten. Cuna ynpyroctu U 3akoH ['yka. M3mepenue
CWJIbl C IIOMOINBIO JMHAMOMETpA. SIBI€HHE TATOTEHHA U cwia TsokecTH. Cuila TSDKECTH Ha
npyrux muanerax (MC). Bec tena. HeBecomocts. CroxeHue cuil, HalpaBJIEHHBIX 10 OJHOU
npsimoid. PaBHoneiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXEHHs U TpeHUe 1nokos. Tpenue
B npupoze u texuuke (MC).

JdeMoHcTpanuu

1. HabnromeHne MeXaHU4eCKOTO IBHKCHHUS Tela.

2. VI3amepeHune CKOpOCTH NMPSAMOJIUHEHHOTO JBUKECHHUSL.

3. HaGnronieHue siBIECHUSI MHEPITUH.

4. HabnroneHne n3MEHEHUs: CKOPOCTH NPH B3aUMOJICHCTBUY TEJl.

5. CpaBHeHHUE Macc TI0 B3aUMOJICHCTBHUIO TEJL.

6. Cro>xeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.

JlabopaTopHbie paéoThl U ONBITHI

1. OmpeneneHrie CKOPOCTM PaBHOMEPHOTO JABMXKEHMS (IIapHKa B KUJIKOCTH, MOJAEIH
ANIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).

2. OrmpeneneHue CpeaHE CKOPOCTU CKOJIbKEHHS Opycka WM IIapuKa MO HaKJIOHHOU
MJIOCKOCTH.

3. OnpeneneHue TIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsKeHHUs (Iedopmanuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIbKEHHsSI OT Beca Tejla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHbILIEHUS W yBeNWYeHHS AaBieHus. J(aBieHue rasa. 3aBHCHUMOCTh
JaBJICHUA Ta3a oT 00béMa, Temnepatypsl. [lepenada naBiaeHus: TBEPABIMHU TEIAMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. ITHeBMaTHueckue MamuvHbl. 3aBUCHMOCTbH JABJIEHUS KUJIKOCTU OT
rnyounsl.  ['mapoctatudeckuit  mapamokc. CooOmarommecss  cocyabl. [ mapaBiaudeckue
MEXaHU3MBI.

Atmochepa 3emnn u armocdepHoe maBieHHe. [IpUYMHBI CYIIECTBOBaHHUS BO3IYITHOM
o6onoukn 3emnu. OnbiT Toppuyennu. M3mepenue aTrmocdepHOro naBieHUs. 3aBUCHMOCTH
aTMOC(epHOro JaBJIEHHS OT BBICOTHI HaJ ypoBHeM Mops. [lpubGopsl it u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUS.

JleiicTBHe XKUAKOCTU M raza Ha MOTPYKEHHOE B HUX Teso. BeiTankuparomas (apXxuMenoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

JdemoHcTpauuu

1. 3aBUCUMOCTb JIaBJIEHU ra3a OT TEMIIEPATYPBI.

2. Ilepenaya naBiieHUS )KUAKOCTBIO U Ta30M.

3. CooOlmaromuecs: COCy/Ibl.

4. 'mapaBa4YeCcKuil mpecc.

5. [IposiBneHue AeMCTBUS aTMOC(HEPHOTO JIaBJICHHS.

6. 3aBHCUMOCTH BBITAJIIKMBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YacCTH Tejla M TJIOTHOCTH
AKHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BBITECHEHHOW XKUIKOCTH.

8. YcnoBue muiaBaHus TeN: IUIABAHWE WM NOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOLLIEHUS
MJIOTHOCTEW TeJa U KUJIKOCTH.

JlabopaTopHbie padoThbl U ONBITHI

1. MccnenoBanue 3aBUCUMOCTHU Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B )KUKOCTh YaCTH
Tena.

2. OnpeneneHue BHITAIKUBAIOLIEH CHIIBL, AEUCTBYIOLIEH HA TENO, IOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT
Macchl Tena.



4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha TEJI0
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B JKUIKOCTh YaCTH T€Ja U OT IJIOTHOCTH XKHUIAKOCTH.

5. KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKM M OIpEHCIeHUe €€
I'Py30II0bEMHOCTH.

Pa3nea 5. PaGora u MomHOCTb. DHEprus

Mexanunueckasi padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBecHs phluara.
[Ipumenenue mnpaBuiaa paBHOBeCHS pblyara K OJOKy. «3osoroe mnpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHM3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHetnyeckas U noreHuuanbHas sHeprus. [IpeBpamienue omHOrO
BH/JIa MEXaHUYECKOW SHEPTUM B IpYroi. 3aKOH COXPAHEHUS SHEPTrUU B MEXAHUKE.

JdeMoHcTpanuu

[Ipumepbl IPOCTHIX MEXAHU3MOB

JlabopaTopHbie paéoThl U ONBITHI

1. Onmnpenenenune pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBJKEHHHM Tejla IIO0
TOPU30HTAIIBHON IOBEPXHOCTH.

2. VccnenoBanue ycioBUI paBHOBECHSI pblyara.

3. Usmepenue KIIJ] HakIIOHHO TJIOCKOCTH.

4. N3yueHune 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEPTHUU.

8 KJIACC

Paszpnea 1. TensioBble siBJIeHUs

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHM BemecTBa. Kpucrammmdeckue u
amopdusbie Tena. OObsiICHEHNE CBOWCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TE HA OCHOBE TIOJIOKEHU I
MOJIEKYJISIPHO-KMHETHUYECKOW Teopud. (CMauumBaHME W KanWwUIApHbIE sBIEeHHS. TeruoBoe
pacuIMpeHme U CKaTue.

Temmnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHULL.

Buayrpennsis sHeprus CrnocoObl W3MEHEHUsT BHYTPEHHEW OHHEPTHH: TeIlonepenada Hu
coBepiieHre padboThl. Buapl Tennonepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3JIyUYEHHUE.

KomuuectBo TemnoTel. YIenbHas TEIIOEMKOCTh BeEIIECTBA. 1e€IUIO0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [1naBieHre W OTBepAEBaHHE KPHUCTAJUIMYECKUX
BEILIECTB. Y IeibHas TerioTa miaBiaeHus. [TapoobpazoBanue u konaeHcanus. Mcmapenne (MC).
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTypbhl KUIIEHUS OT
aTMocdepHoro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEMJI0TA CrOPAHUSL.

[Tpunnumer padoTe! TerwmoBbix ABurateneit. KI1/1 TeroBoro asurarens. TernaoBsie 1BUTaTeIn
u 3amuTa okpyxaromeit cpeapl (MC). 3akoH coxXpaHeHHs U MIPEBPALLEHUS SHEPTUHU B TEIIOBBIX
nporeccax (MC).

JdemoncTpauuun

1. Habmonenne OpOYHOBCKOTO JBMXKEHUS

. Habmonenune nuddysuu

. HabGmronenue siBeHHi A cMauyMBaHUs M KaWJUISIPHBIX SIBJICHUN
. HabGmronenue TenioBoro pacuiapeHus T

. I3MeHeHue naBieHus ra3a npyu N3MEeHEHUN 00bEMa U HarpeBaHUU WM OXJIaKICHUT
. [IpaBuiia u3MepeHust TeMnepaTypbl

. Bugsl Tenonepenaun

. OxnaxeHue npu COBEPIICHUU paObOTHI

. HarpeBanue nipu coBepiiieHI# paboThl BHEITHUMH CHIIAMHU
10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HabOmronenue KUmeHust

12 .HabmrofeHre MoCTOSIHCTBA TEMIIEPATyphl IPH MJIaBICHUH

O 0 JON n Wi



13. Monenu TeIoBbIX ABUTATENEH

JlabopaTopHblie pa6oThl U ONBITHI

1. OnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TPUTSKCHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI 10 HAOIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN 1 TBEPABIX TEI

4. OmnpeneneHue AaBJICHHS BO3yXa B OaJTOHE IINPHULIA

5. OmpIThl, AEMOHCTPHPYIOUIME 3aBUCUMOCTh JaBJIICHUS BO3QyXa OT ero oOnéma u
HarpeBaHMS WA OXJIAXKICHHSI

6. [IlpoBepka THUIOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUAKOCTH B
TEPMOMETPHYUECKON TPyOKE OT TEMIIepaTyphl

7. HaOmionenne W3MEHEHHsI BHYTPEHHEH SHEPrUM Tella B pe3ylbTare TeIulonepenadn U
paboTHI BHEITHUX CHII

8. UccnemoBanue sSBICHUS TEIII0O00MEHA TP CMEUTMBAHUN XOJIOJAHOM 1 TOPSTYEid BOJIBI

9. OmpenenieHue KOJMYECTBA TEIUIOTHI, TIOJTYYEHHOTO BOJOW NMPH TEIJI000MEHE C HarpeThiM
METAJUIMYECKUM [MINHAPOM

10. Onpenenenne ynenabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npoliecca UCapeHust

12. Onpenenenne OTHOCUTENBHON BIQXKHOCTH BO3/lyXa

13. Onpenenenue yeabHON TEMIOTHI IUIABICHUS JIbJa

Paznes 2. DjleKTpUYeCcKUe U MATHUTHBIE SIBJICHHUSI

Onektpuzarus Ten. J[Ba poja >IEeKTpUYECKUX 3apsaaoB. BzammomelcTBue 3apsiKEHHBIX TE.
3akon KyroHa (3aBUCUMOCTh CHIIBI B3aUMO/IEH CTBHS 3apsDKCHHBIX TET OT BEJIMYUHBI 3apsiioB U
PACCTOSTHUSI MEXKTy TEIaMu).

DnekTpuyeckoe mnoJie. Hampssk€HHOCTh 3iieKTpudeckoro mnojsa. [lpuHimmn cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu smekTpudecknx 3apsaa0B. DIEMEHTApHbBINA AeKTpudeckuid 3apsaa. CTpoeHre atoMma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKUI TOK. YCJOBUS CYIIECTBOBAHUS OSJIEKTPUYECKOro ToKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3IEKTPUYECKOro TOKa (TEIIoBOe, XWMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B KHUJIKOCTSX U T'a3ax.

Onektpuyeckas 1enb. Cuwia Toka. JnekTpuueckoe HampstkeHue. CoNpoTHBIICHHE
MPOBOJIHMKA. YJEIbHOE CONPOTHUBIICHHE BemectBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenpHOE U NApAILIEIBHOE COEUHEHUE IPOBOJHUKOB.

PaboTa u MOIITHOCTH 3MEeKTpUYECKOro ToKa. 3akoH Jkoyns— JleHna. DneKkTpuiecKkue nenu u
MOTpeOUTENH dIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHueE.

[locrositHHple MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX ~ MarHuUTOB. MaruuTtHoe mnoJe.
MarunuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs )Ku3HU Ha 3emJie. OnbIT Dpcerena. MarautHoe nosie
ANEKTPUUECKOTo TOKa. [[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J[eficTBUE MarHUTHOTO IOJIS
Ha IPOBOJHHUK C TOKOM. OJEKTPOJBHUIaTelb IOCTOSHHOTO ToKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned.  SIBieHwe  AMeKTpOMAarHUTHOM  uHAykuuu.  IlpaBuno  Jlenuna.
OnexrporeHepatop. CrocoObl TOMyYEeHHUS DIEKTPUUYECKOW HHEPruu. OJEKTPOCTAHLIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JdemoncTpauun

1. DOnexrpuzaiys Ten

2. JIBa pojia 37€KTPUUECKUX 3apsi/I0B U B3aUMOCHCTBHIE 3apsSHKEHHBIX Tel
3. YcTpoiicTBO U ACHCTBHE NEKTPOCKOTA

4. DnekTpocTaTuyecKas WHAYKIHS

5. 3aKkoH COXpaHEHHUs HIEKTPUUYECKUX 3apsI0B



20
21
22
23
24
25

[IpoBOIHMKY U TUDIEKTPUKH
MoaenupoBaHHU€e CUIOBBIX JUHUN 3JIEKTPUUECKOTO TOJISI
HcTouHnKY MOCTOSHHOTO TOKA
JlefcTBUA DJIEKTPUYECKOTO TOKA
. DIIEKTPUUECKHUI TOK B )KHJIKOCTH
. I'a30BB11 paspsn
. I3mepenue cuibl TOKa aMIepMeTpoM
. I3MepeHue aneKTpuyecKoro HampsKEHUS BOJBTMETPOM
. Peocrar u mara3uH conpoTHBICHUN
. B3aumoieiicTBr€ MOCTOSTHHBIX MAarHUTOB
. MoienupoBanre HEBO3MOKHOCTH Pa3/IeJICHUs MOJKOCOB MarHuTa
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB
. OmbIT Dpcrena
. MaraurtHoe nosje Toka. DJIEeKTpOMarHuT
. JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA
. UccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM MHTYKIIHHA
. OnbrTer Dapanes
. 3aBUCUMOCTb HalIPaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOSHUKHOBEHUS
. DJEKTpOreHepaTop NOCTOSIHHOTO TOKa

JlabopaTopHblie pa6oThl U ONBITHI

1.
2
3.
4.
5

6.

OMnEBITH IO Ha6J'IIOJIeHI/IIO SJICKTPU3aluU TECJI I/IH)IYKIII/IGf/i " IIpH COITPUKOCHOBCHU N

. I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHH SJICKTPUYCCKOTO IOJISA HA IMIPOBOJHHUKU U JUIJICKTPUKU

CoOopka u mpoBepKa pabOThI AMEKTPUIECKOM IETH MOCTOSHHOTO TOKa
W3MepeHune u peryinmupoBaHue CHITbI TOKA

. M3mepenue u peryanpoBaHue HampsLKEeHUs
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 Pe3UcCTop, OT COMPOTUBIICHUS

pe3UCTOpa M HANIPSDKEHHSI HA PE3UCTOPE

7.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIEHUS MPOBOJHHUKA

OT €TI0 MJIMHBI, TJIOIIaU IMOIIEPEUYHOT0 CCUCHUA U MaTCpUajia

8.

HpOBepKa IIpaBuJIa CJIOXCHUSA HaHpH)KeHI/Iﬁ IIpU IOCJICAOBATCIIPHOM COCIMHCHUU JBYX

PE3UCTOPOB

9

10.
1.
12.

Hel

13.
14.
15.
16.

17

[IpoBepka mpaBuiia AJis CUIIbI TOKA MIPH MapajlIeIbHOM COSAMHEHUH PE3UCTOPOB
Omnpenenenre paboThI AEKTPUUECKOT0 TOKA, HAYIIETO Yepe3 Pe3UCTOp
Omnpenenenre MOITHOCTH AIEKTPUUECKOTO TOKA, BBIICISIEMON Ha pEe3UCTOpe

Onpenenenue KIIJ| narpeBarens
HccnenoBanre MarHUTHOTO B3aMMOAEHWCTBUS TOCTOSIHHBIX MarHUTOB

HccnenoBanue gericTBUSA SJICKTPUYICCKOTO TOKA Ha MArHUTHYIO CTPCIIKY

. OHLITH, ACMOHCTpUPYIOMIUE 3aBUCUMOCTD CHJIbL B3aMMO/ICH CTBHUS KaTylIKu ¢ TOKOM H

Mar"auTa OT CWUJIbl TOKa W HAIIPaBJICHUA TOKa B KAaTYIIIKC

18
19
20
21

. I3yuenue neicTBUA MAarHUTHOT'O IOJIS HA IPOBOJHUK C TOKOM
. KoHctpynpoBanue u nsydeHue pabOThI 3JIEKTPOABUraTENs
. U3amepenne KIIJl anexTpoaBurarenbHoOl yCTaHOBKU

. OnpIiTel 1O HUCCICIOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOHUU: HCCICAOBAHUC

W3MEHEHHUN 3HaUeHUS U HaITpaBJICHUS MHAYKIUMOHHOI'O TOKA.

9 KJIACC

Pa3zgen 1. Mexann4deckue siBJICHUSA

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH CHIJIBI TOKA, UAYIIETO 4YE€PE3 JIaMIIOUKY, OT HAIIPSAKCHUA Ha

HSy‘IeHI/IC MAraMTHOT'O 1IOJIAA IIOCTOSAHHBIX MArHUTOB IIPU UX 06BG,HI/IHGHI/II/I H pasaciICHUU



Mexannueckoe BWKeHue. MarepuanbHasg Touka. CucreMa otTcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBW)KECHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABukeHue. HepaBHomepHOe
npsiMoJiMHENHOe JBMKeHHe. CpelHsss U MIHOBEHHas CKOPOCTb Teja NpU HEPaBHOMEPHOM
JBKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHenHoe aBuxeHue. CBoOoaHoe mnaaeHue. ONbITHI
lNasmnes.

PaBHomepHoe aBmxkeHue mo okpyxHoctu. Ilepmon u yactora oOpamienus. JlunedHas u
yrjoBasi CKOpocTH. LleHTpocTpeMuTebHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropon 3akon Herorona. Tperuit 3akoH Herotona. IlpunHimn
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuiia TPEHUSI CKOJIBXKEHUS, CUJIa TPEHUs TOKOS,
JIPYTUe BUIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHE CBOOOIHOTO najeHus. [[Bruxenune
wa"eT Bokpyr Cosnua (MC). [lepBas kocMuueckasi ckopocTs. HeBecoMoCTh 1 IEperpys3Ku.

PaBHOBecue MarepuanbHO# TOukH. AOCOTIOTHO TBEpIOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHOM OChIO BpaleHus1. MOMEHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3Menenue wummynbca. MMmynbc cuiibl. 3aKOH COXPAaHEHHUS HMITYINbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckast paboTa 1 MOIIHOCTh. PaboTa cui TsbkecTu, ynpyroctu, TpeHust CBsi3b SHEPTUU
u pabotel IloTeHnmanpHas SHEprus Tela, TMOAHATOTO HAJ TOBEPXHOCTHIO  3EMJIH.
[ToreHumaneHas 3Heprus cxatod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTHH.

JdeMoHcTpanuu

1. HaGmronenne MexaHU4YEeCKOTO JBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA

2. CpaBHeHHE ITyTel U TPACKTOPUH JTBWKCHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIILHO Pa3HBIX
TeJI OTCYETA

3. M3MepeHune cKOpoCcTy U YCKOPEHHUS MPSIMOJIMHEHHOTO ABHKESHHUS

4. UccnenoBaHue NpPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. HaGmronenue aBuKeHUs Teja Mo OKPY>KHOCTH

6. HaOmronenre MeXaHMYECKUX SBJICHUH, TPOUCXOIIIINX B cucTteMe oTcuéra «Tenexkay npu
€€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOuHeTa (PU3UKU

7. 3aBUCHUMOCTbH YCKOPEHHUS TeJa OT MAcChl Tella U JeHCTBYIOIEH Ha HETO CUJIbI

8. HabmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TEJ

9. M3meHeHue Beca Tela MpU YCKOPEHHOM JBHYKCHUU

10.Ilepenaya umiynbca Mpy B3aUMOICUCTBUM T

11.ITpeoOpazoBaHus YHEPTUU TTPH B3AMMOICHCTBUH TEJl

12.CoxpaHeHnue UMIyabca MpHU HEYIPYTroM B3aUMOICUCTBUU

13.CoxpaHeHue uMITyJibca Mpu a0COJIOTHO YIIPYTOM B3aUMOJICHCTBUH

14.HabnrogeHue peakTUBHOTO JIBHXKEHUS

15.CoxpaHeHre MEXaHMYECKOM SHEPTUU TIPU CBOOOTHOM MaJACHUU

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH NPU ABMKEHUU TeJIa MO ICUCTBUEM IPYKUHBI

JlaGopaTopHblie padoThbI H ONBITHI

1. KoucTtpyupoBaHue TpakTa JAjs pa3roHa U JalbHEUIIEro paBHOMEPHOTO JBUKCHHUS IIapuKa
WJIU TEJEKKU

2. OmpeneneHue CpemHEl CKOPOCTH CKOJNBXKEHUS Opycka WM JBUXKEHUS MIapuKa II0
HAaKJIOHHOM IJIOCKOCTH

3. Onmnpenenenve YCKOpPeHHs] Tela MpPH PaBHOYCKOPEHHOM JBIDKEHHWH TIO HAKJIOHHOM
MIJIOCKOCTH

4. HccnenoBaHue 3aBHUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM IBMKEHHU 0€3
Ha4aJIbHOU CKOPOCTH



5. TlpoBepka rumoTe3bl: €CIIM MPH PAaBHOYCKOPEHHOM IBIMKEHHH 0€3 HavyadbHOW CKOPOCTH
IIyTH OTHOCSTCA KaK PsJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJIMHA -
KOBBI

6. VccnenoBaHue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIB)KEHUS OT CUIIBI HOPMAJIBHOTO JIaBICHUS

7. Ompenenenue k03(h(HUIHEHTA TPEHUS CKOJIBKECHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenne pabOTBl CHJIBI TPEHUS TIPU PABHOMEPHOM JIBWKCHHHM Tela TI0
TOPU30HTAIIBHOM IOBEPXHOCTH

10.0npenenenrie pabOTBl CUJIBI  YIPYrOCTH MpHU TOABEME Tpy3a C HUCHOJIH30BAHHEM
HETIOIBMXKHOTO U TIOJIBMPKHOTO OJIOKOB

11.M3yueHune 3aKOHa COXPAHEHUS SHEPTUU

Pa3pgen 2. Mexanndeckne Ko0J1e0aHHUs M BOJHBI

KonebarenbHoe papmwxkeHune. OCHOBHBIE XapaKTEPUCTUKH KoOJeOaHMWI: MEpUoJ, YacToTa,
amMIMTyna. MareMaTHdeckuii W INPYKHHHBIM MasTHUKM. [IpeBpamieHue 5sHepruu Ipu
KojiebaTeNbHOM JBM)KEHMM. 3aTyxatolue kosiebanus. BolHyxkaeHHble KosnebaHus. PezoHaHc.
Mexannyeckue BoJHBL. CBOMCTBa MeXxaHMUYeCKUX BOJH. [Ipo 1OJIbHBIE W MONEPEYHBIE BOJIHBI.
JUlnHa BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHus. MexaHudeckue BOJIHBI B TBEPIOM TeJe,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeIcoTa ToHa. OTpakeHue 3Byka. IHGpa3Byk U ylIbTpa3ByK.

JdeMoHcTpauuu

1. HaGmoienue xosneGaHuil Te Mo 1eHCTBUEM CUJIBI TSHKECTH U CUIIBI YIPYTOCTH

2. HaGmronenue xoneGaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE

3. HaGmroienne BBIHYKIEHHBIX KOJIEOAaHUN 1 pe30HaHCa

4. PacnipocTpaHeHue MPOJOIbHBIX U MONIEPEYHBIX BOJH (HA MOJIEIH)

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUYECKUI PE30HAHC

JlaGopaTopHblie padoThbl H ONBITHI

1. OnpeneneHue 4acToThl U epruoaa KoaeOaHuii MaTeMaTHYeCKOT0 MasiTHUKA

2. OnpeneneHue 4acTOTHI M Eproa KOJIeOaHNUN MTPYKUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCMMOCTH NepuoJia KojaeOaHUi MOJBEIIEHHOIO0 K HUTH I'py3a OT AJIHHbI
HUTH

4. UccnepoBanue 3aBUCUMOCTH NEPHOAA KOJIEOAHNHN NPYKMHHOTO MasgTHUKA OT Macchl rpysa

5. IIpoBepka HE3aBUCUMOCTHU INepHoja KojeOaHuil rpys3a, HOJBEIIEHHOIO K HUTH, OT MacChl
rpy3a

6. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD ME€pUOia KoJeOaHUHM NPYyKMHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHbI

7. N3mepenue yckopeHHst CBOOOIHOTO MaieHUs

Pazgen 3. 3JI€KTp0MaFHHTHO€ moJjie M 3JICKTPOMAarHuTHbIC BOJIHBI

DJIEKTPOMArHuTHOE MoJie. DJEKTpOMarHUTHbIE BOJIHBI. CBONCTBA 3JEKTPOMATHUTHBIX BOJIH
[[Ixana 5J€KTPOMArHUTHBIX BOJIH. lcCronb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBoMCTBa AJIEKTPOMArHUTHBIX BOJH

2. BoyiHOBEIE CBOIiCTBa CBETa

JlabopaTopHbie padoThl U ONBITHI

1. 3ydenue cBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIIBHOTO TenedoHa

Pasgen 4. CBeToBbI€C AIBJICHUSA



JlyueBass mogmens cBera. Hcrounuku cBeta. IIpsiMonmHElHOE pacnpoOCTpaHEHHUE CBETA.
3armenus Connna u Jlynsl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpakeHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpeioMieHHs cBeTa. lloHOe BHyTpeHHee OTpa)KEHHE CBETa.
Hcnonn30BaHue MOJHOTO BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xon siydeit B nuH3e. OnTrueckas cuctema ¢oroanmapara, MUKPOCKOIA U TeJIeCKoma
(MC). I'ma3 kak onTu4eckasi cucreMa. bim3opyKocTh U 1aIbHO30PKOCTb.

Paznoxxenue 6enoro cera B cuekTp. OnbiTel HptoToHa. CrnoxkeHHe CHEKTPaJIbHBIX I[BETOB.
Jucnepcus cera.

JdeMoHcTpanuu
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienne ceera.
OnTHyeckuii CBETOBO/I.
Xox nydeil B cobuparomieil JuH3e.
XoJ Jlydel B paccenBaroley JIMH3E.
[Tonyuenue n300paxeHNUi ¢ TOMOILBIO JIUH3.

9. IlpuHnmn aercTBUs GoToanmapara, MUKPOCKOIIA U TEIECKOTIA.

10.Mopens rnasa.

11.Pa3noxeHue 6e10ro cBeTa B CHEKTP.

12.ITomyuenue 6eoro cBeTa MpH CIOKEHUH CBETa PA3HBIX I[BETOB.

JlabopaTopHble paGoThl U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyya OT yIJia MaJaeHHUsl.

2. VI3ydyeHue xapakTepUCTHK N300pakeHHsl IpeMeTa B IUIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCHUMOCTH YIjla MpPEIOMJIEHUS CBETOBOTO Jiydya OT yIjla MajJeHHsl Ha
IPaHULIE «BO3TyX—CTEKIION.

4. Tlomyuenne n300pakeHUM C TIOMOIIBI0 COOMPAOIIEH JTNH3BI

5. Onpenenenrie GOKYCHOTO paCCTOSTHUS U ONTHYECKOM CHIIBI CO OMparomieit JTUH3HI.

6. OTBITHI MO Pa3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI IO BOCIPUATHIO LIBETA MPEIMETOB MPHU UX HAOIIOJACHUN Yepe3 IBETOBbIE (PUIBTPHI.

NGk wWNE

Pasgen 5. KBanroBblie iBJIeHUsS

Onwitel Pesepdopaa u mranerapnas mozenb atoma. Moaens atoma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuHeluaTeie ClIEKTpHI.

PagnoakTuBHOCTE. Anbda, 6eTa u rammaunsnydeHusi. CtpoeHue aToMHOro sipa. HykinonHas
MO/I€JIb aTOMHOTO sipa. M30TOmB!I.

PannoakruBHeie npeBpanienus. [lepuon nonypacnana aTOMHBIX s11€p.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOIO M MACCOBOTO YHCEI. DHEpPrus CBA3U
aToMHBIX snep. CBsi3b Macchl U SHepruu. Peakiuu cuHte3a u jaeneHus saep. VcTouHuku
sHepruu Connua u 38831 (MC).

Snepnas sHepreruka. JleiicTBHs paOaKTUBHBIX U3Ty4eHH Ha xuBble opranu3mbl (MC).

JdeMoHcTpanun

1. CnexTpel U31y4eHUS U NOTJIOLICHHUS.

2. CrexTphl pa3iuyHbIX Ta30B.

3. Cnektp BoJOpoAa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3ITyYSHHUH.

6. Peructpanus n3inydeHust IpUPOJHBIX MUHEPAIIOB U MTPOJIYK TOB.

JlabopaTopHbie padoThbI U ONBITHI

1. HabmroieHNe CITONMIHBIX U TIMHEHYAThIX CIIEKTPOB U3ITyYEeHUS.

2. HccnemoBaHue TPEKOB: HW3MEPEHHE SHEPTUM YacTUIBI IO TOP MO3HOMY MyTH (IO
¢dororpadusm).



3. 3Mepenue paJuoakTUuBHOTO (oHa.

IToBTOPHTEIBLHO-00001A10 1M1 MOTYJIB

[ToBTOpHTENBEHO-0000IAONNI MOTY)Ib MIPEAHA3HAUYEH A CHCTEeMaTH3alUu U 0000LIeHus
MIPEIMETHOTO COJICP>KAHUS U OTIBITA JEATEIbHOCTH, TPUOOPETEHHOTO IPU U3yYCHHUHU BCETO Kypca
¢bu3uKky, a TaKke I TOAroTOoBKA K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1O (DU3HKE s
oOyyJaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipy n3ydeHnn JaHHOTO MOAYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCA BUABI AEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIeUUBACTCS TOCTHKEHNE MTPEAMETHBIX M METANPEIMETHBIX ITAHUPYEMBIX
pe3ynbTaToB 00y4YeHUsl, POPMUpPYETCS €CTECTBEHHO-HAay4yHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX
METO/IOB HCCJEIOBAaHUS SIBJICHUN NPUPOJAbI U TEXHUKH, OBJAJCHHUE YMEHHUSIMHU OOBSACHATH
¢u3nveckue SBJICHUS, NPUMEHSS TIOJyYCHHbIE 3HAHMS, pelmarh 3aJadd, B TOM YHCIE
KAa4eCTBEHHBIE U DKCIIEPUMEHTAIbHBIC.

[IpyHIHMNMAIBHO NEATENBHOCTHBIA XapakTep JAHHOTO pasjiena peam3yercs 3a CYET TOTO, YTO
y4allHecs BBINOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE TOJYUYEHHBIX 3HAaHUM pacro3HaBaTh U HAYYHO OOBSCHATH (PU3NUECKUE SBJICHUS B
OKpYXKaIOIIEH MPUPOJIE U TOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAyYHbIE METO/IbI CCIIEIOBAaHUS (U3NYECKUX SBJICHUHN, B TOM YHCIIE JIIs
MIPOBEPKHU TMIIOTE3 U MOJTYyYEHUS TEOPETHUECKUX BBIBOJIOB;

0O0BSACHATH HAYYHbIE OCHOBBI HanboJee BaXXHbBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOT U,
HaIrpuMep, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX ICTOYHUKOB SHEPTUU HA OCHOBE
3aKOHa IIPEBPAILLECHNS U COXPAHEHHSI BCEX N3BECTHBIX BUJIOB SHEPTHH.

Kaxmas w3 Tem pgaHHOTO paszena BKIIOYAET OKCHEPUMEHTATHHOE HCCIICIOBAHHE
obobmrarorero xapakrepa. Pazien 3aBepiiaercs mpoBeIeHUEM TUATHOCTHYECKOW W OIEHOYHOM
paboTHI 32 KypC OCHOBHOM IIIKOJIBI.



INJIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATDI

Nzydenne yueOHOTO mpenmera «®Du3mka» HAa YPOBHE OCHOBHOTO OONIEr0 0OOpa3oBaHUS
JOJDKHO o0ecrieunBarh JOCTUXCHUC CJICOAYIOIIUX JIMYHOCTHBIX, MCTAIPECAMCTHBIX )51
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuttecxoe eocnumanue:

MIPOSIBJIEHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (hr3nuecKoit
HayKH;
LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

Fpa.m’dancxoe u nyosuo-upaecmeennoe eocnumanue:

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH 00II€CTBEHHO-3HAUMMBbIX U THUECKUX
po0ieM, CBSI3aHHBIX C MPAKTUUECKUM IPUMEHEHNEM JOCTHKEHUN (DU3HKY;
OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKNX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Icmemuueckoe gocnumanue:

BOCITPUSITHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ rapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Heuuocmu HAYYHO20 NO3HARUA:

OCO3HaHKE EHHOCTU (GU3NYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIEH COCTABIAIONIEN KYIbTYPHI;
pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECA K UCCIIeI0BATEIbCKOM 1eATEIbHOCTH.

Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATILHO20 OJ1AZONONYYUA:

OCO3HaHHUC ICHHOCTHU Oe3omacHOro 06pa3a KHU3HHU B COBPEMCHHOM TEXHOJIOTUYECKOM MUPE,
Ba>XHOCTH IIPpAaBHJI 0e3omacHOro IOBEACHHUA HA TPAHCIIOPTE, HA JOporax, € SJICKTPUICCKUM U
TCIIJIOBBIM O60py,HOBaHI/ICM B JOMAIIHUX YCIIOBUAX;

C(bOpMI/IpOBaHHOCTb HaBBbIKa peq)HeKCI/II/I, IMPHU3HAHUEC CBOCTO IIpaBa HA OH_II/I6Ky 1 TaKOI'0 K€
IIpaBa y Apyroro 4cjaoBCKa.

Tpyooeoe eéocnumanue:

AKTUBHOE Y4acTHe B PEIICHUH MPAKTUYECKUX 33]a4 (B paMKaX CEMbH, IIKOJIbI, TOPOa, Kpas)
TEXHOJIOTMYECKON U COIUANBHOIN HAMpPaBICHHOCTH, TPEOYIOMIMX B TOM YUCIIe U GU3NIECKIX
3HAHUMH;

WHTEpEC K MPAKTHUYECKOMY H3YYEHHUIO MpoQeccuid, CBA3aHHBIX C (GUIUKOH.

IKonozuueckoe eocnumanue:
OpUCHTAHA Ha IPUMCHCHUC (1)I/ISI/I‘I€CKI/IX 3HAHMUH 711 peUICHud 3a/1a4 B obOmacTu

OKpYXarollel cpeibl, MJIaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOYKHBIX MMOCIEACTBUH s
OKpYXalollen cpebl;



e OCO3HAHHE TJIOOATBHOIO XapakTepa IKOJIOTMYECKUX MPOOJEM U IyTeH UX PEIIeHUs.

Aoanmayua o0o0yuarouwecoca K UIMEHAIOWUMCA YCA0BUAM COUUAIbHOU U HPUPOOHOU
cpeovl:

e MOTPEOHOCTH BO B3aMMO/ICHCTBHH NIPU BBIITOJHEHUH UCCIIETOBAHUIN U TPOCKTOB (DPU3NIECKOI
HaIpPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHUX;

e TOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 IMPAKTHUYECKYIO IEATEIbHOCTD;

e MOTPeOHOCTH B POPMHUPOBAHMH HOBBIX 3HAHWH, B TOM 4HCIe (GOPMYTUPOBATH UICH,
MOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

e OCO3HaHHE JIePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e IUIAHMPOBAHUE CBOETO PA3BUTHSA B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA,

e CTPEMJICHHE aHAJM3UPOBATH U BBISBIISITH B3AUMOCBSI3H ITPUPO/IBI, 00IIECTBA M YKOHOMHKH, B
TOM YHCJIE C UCIIOJIb30BaHNEeM (DPU3NYECKUX 3HAHUIA;

e OIICHKA CBOWX JICHCTBHIA C YIETOM BIHSHHS HA OKPYKAIOUIYIO CPEY, BO3MOKHBIX
r7100aJIBHBIX MOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

YHuBepcajibHble O3HABATEIbHbIE el CTBUS

Ba3zoevie nozuueckue oelicmeusn:

e BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBHEKTOB (SIBICHUN);

e  YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIAacCU(UKAIIUN, OCHOBAHUS IS 0000IEeHUS 1
CpaBHEHMUS;

e BBISBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUYUS B paCCMaTPUBAEMBIX (PaKTax, JaHHBIX H
HAOJTIOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHHSIM;

e BBISBJISTH NPUYMHHO-CIICACTBEHHBIC CBSI3H NIPU U3YYCHUU (PU3NICCKUX SIBIICHHUI U TIPOIIECCOB;
JIeTIaTh BBIBOJIBI C MICTIOJIb30BAHUEM JCYKTUBHBIX H HHAYKTHBHBIX YMO3aKIIOUYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (PHU3UICCKUX BEINYHH;

e CaMOCTOSITEIIFHO BEIOMPATH CIIOCO0 perieHust yaeOHo# pu3ndeckoit 3a1aun (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB PEIICHHs, BELIOOP HanOoJIee MOIXO0ISIIETO ¢ YIETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoevie uccneoosamennvckue oeiicmeust:

e MHCIIOJIb30BATh BOIIPOCHI KAK I/ICCJ'ICI[OBaTeJ'IBCKI/Iﬁ HUHCTPYMCHT IIO3HAHU,

e IIPOBOJAUTH IO CaAMOCTOATEIIbHO COCTAaBJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (1)I/ISI/ILIGCKI/II71
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘IGCKOFO SIBJICHHA,

e OLOCHUBATH HA IPUMCHHUMOCTDb U IOCTOBCPHOCTDH I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XO/ZI€
HUCCIICOOBAHHNA UJIN SKCIICPUMCHTA,

e CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJIBI ITIO pE3yJibTaTaM HpOBe,Z[éHHOFO
Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIICAOBAHUA,

e [IPOTHO3UPOBATH BO3MOKHOC z[anLHeﬁmee pa3sBUTHUC (1)I/ISI/ILICCKI/IX IMponeCcCoOB, a TaKXKE
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c unghopmayueii:

e IPHUMEHATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hru3nyeckoi 3a1auu;

e AHAJINW3MPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIIUIO Pa3IMYHBIX BUJIOB U
(dbopM npencTaBieHuS;



CaMOCTOSITEIILHO BEIOMPATH ONTUMAIIBHYIO (OpMY IpeACTaBICHUS HHPOPMAINN U
WLUTIOCTPUPOBATH peIIaeMble 3a/1a41 HECIOKHBIMU CXeMaMH, IMarpaMMaMu, HHOU TpaduKoif
Y UX KOMOMHAIIUSIMH.

yHI/IBepcaJIbHLIe KOMMYHUKATUBHBIC }IeﬁCTBHﬂ
Obwenue:

B X07ie 00CyX/IeH!s] y4eOHOTO MaTepHaia, pe3yJibTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOTIPOCHI 10 CYIIECTBY 00CYX/1aeMOM TEeMbI M BBICKA3bIBATh UJICH, HAIICIICHHBIC Ha
pellIeHre 3a/1auy U NoJiiepKaHue 01aroKenaTeIbHOCTH OOLICHMS;

COIOCTABJISATh CBOU CY)KJIEHUS C CYXKACHUAMU IPYTMX YJaCTHUKOB JHaiora, 0OHapyKUBaTh
pa3IM4Me U CXOACTBO MO3ULINH;

BbIpaXaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,

MyOJIMYHO MPECTABIATH PE3YIbTATHI BBIMOIHEHHOTO (PU3MUECKOTO OMbITA (3KCIIEPUMEHTA,
WCCTIeI0BaHUS, TIPOEKTA).

Coemecmnasn desamenbHOCHb (COMPYOHUUECMBO):

MMOHUMATh W UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUyaTbHOW PabOTHI IPH
pelIeHNH KOHKPETHON (pn3nueckoil mpoOiemsl;

MPUHUMATP [IEJIA COBMECTHOH NI TETLHOCTH, OPraHN30BBIBATh EHCTBUS 110 €€ TOCTHKEHHIO:
pacrpenensTh poJiH, 00CYKIaTh MPOIECCHl U pe3yabTaThl COBMECTHOM paboThI; 00001IaTh
MHEHHS HECKOJIBKHX JTIOACH;

BBITIOJTHSATE CBOIO YaCTh paOOTHI, TIOCTUTAst KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMH WICHAMHU KOMAH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

YHuBepcajibHble peryjasiTUBHbIE J1eiCTBUS

Camoopzanumuuﬂ:

BBISIBIISITH TIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOMHUX IS peLICHUS
(buznuecKux 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHUS pelleHui (MHAUBUAYaIbHOE, IPUHSITHE
pElIeHUs B TpYIIIe, IPUHITHE PELLICHUN TPYIIOil);

CaMOCTOSITEIIBHO COCTABJIATH aJITOPUTM pellieHus] PU3NYECKOM 3a/1auM UITH IJ1aHa
HCCIIEIOBAHUS C YUETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEHH,
apryMEeHTHPOBATH MpeAaraeéMble BapUaHThl PELICHUII;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlCHUE.

Camokoumpons (pepnexcusn):

JlaBaTh a/IeKBATHYIO OLIEHKY CUTYalluH U IpeJylaraTh IUIaH €€ H3MEHEHUS;

OOBSICHATh IPUYMHBI JOCTHKEHUS (HEIOCTUKEHUS) pe3yIbTaTOB AEATEIIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTUBBI B IEATEIBHOCTH (B TOM UHUCIIE B XOJ1 BBIIIOJHEHUS (PU3HMUECKOTO
HCCIIeZIOBAaHUS UIIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENLCTB, M3MEHHUBILNXCS CUTYallUH,
YCTaHOBJICHHBIX OLTMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

QMOMMOHMbelﬁ UHmesieKkm:



CTaBUTH ce0sl Ha MECTO APYTOTo 4YEJIOBEKa B XO/I€ CIIOPa WIIM JUC KyCCHU Ha HAY4HYIO TEMY,
[IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue ceda u opyzux:

MIPHU3HABATH CBOE MPABO HA OMIMOKY MPU PEIICHUH (PU3UIECKUX 33]1a4 MIIH B YTBEPKICHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATHI

7 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakarb C(HOPMUPOBAHHOCTb Y
o0yyaroumxcs yMeHHM:

WCIIOJIb30BaTh MOHATHS: (DU3MYECKHEe W XUMHUYCCKHE SIBICHHS, HAONIOJCHUE, DKCIICPHUMEHT,
MOJIeJTb, TUTIOTE3a; SAMHUIIB (PU3NICCKUX BEIIMYUH; aTOM, MOJICKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEPAOE, JKUIKOE, Tra3000pa3HOE); MEXaHUUYECKOe JBHXKEHUE (paBHOMEPHOE,
HEpaBHOMEpHOE, TMPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYIOmas cui, aedopmarus
(ympyrasi, maacTu4ecKkas), HEeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuaTth sBiIeHHS (IudQy3us; TEMIoBOE IBMKEHHWE YaCTHI[ BEIIECTBA; PAaBHOMEPHOE
JBUKCHIC; HEPAaBHOMEPHOE JIBMKCHHE, HHEPIIUS; B3aUMOJICHCTBUE TEII, pABHOBECHE TBEPIBIX
TEJ ¢ 3aKPETUIEHHOHN OCBIO BpAIlCHUS; TIepeiava JaBJICHUs TBEPABIMU TEIIAMH, KUJIKOCTSIMH H
razamu; aTMocepHoe IaBlieHHE; TUTaBaHWE TEJ; IMPEBpAIICHUS MEXaHWYECKOW DHEPTUH)
10 OIHUCAaHWIO0 MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINUX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBIEHUE H3YUYEHHBIX (PU3MUECKHUX SIBIIEHUH B OKPYKAIOIIEeM MHUpPE, B TOM
yucie (pusndeckue sIBICHUS B MPUPOJE: MPUMEPHI JABMKEHUS C Pa3IMYHBIMU CKOPOCTSMU B
KUBOM M HEXHBOW NpHUpOJE; NEHCTBUE CHJIBI TPEHUS B MPUPOJE U TEXHUKE; BIHSIHHE
aTMOC(epHOro JaBJIeHUs Ha )KMBOW OpraHu3M; IJIaBaHHE PbIO; phluard B TeJie YeJIOBEKa; Mpu
9TOM TEepeBOAMTH NPAKTHUECKYIO0 3aJady B YyueOHYI0, BBIACIATh CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3NYECKUX SBIICHU;

ONHCHIBaTh M3YYCHHBIC CBOWCTBA TeNl M (U3MYECKUE SBJICHUS, HCIOJB3YsS (pusnueckue
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHUJIa YIIPYTOCTH, CUJIA TSHDKECTH, BEC Tella, CHJIa TPEHUS, JaBjieHue (TBEPIOTO Tela, KUIKOCTH,
ra3a), BBITAJIKMBAIOIAs CHJIa, MEXaHUYEeCKasi paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIBL,
KO3(h(GUILMEHT MOJIE3HOrO ACHCTBUSI MEXaHU3MOB, KHHETHYECKAs U MOTEHI[UaIbHAasl SHEPTHUs);
IpU OMHCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHII CMBICI HCIOIb3YEMbIX BEJIUYUH, UX
0003Ha4YeHUs M €AUHULIBI (PU3HMUECKUX BEIUYMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLINE TAaHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMHU BETUYMHAMU, CTPOUTH IPaPUKN U3y4ECHHBIX 3aBUCUMOCTEH
(u3MYECKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBA Tej, (M3MYECKHE SBICHHUS W TPOIECCHI, HCIOJb3Ys MpaBuia
CIIOXeHHs] cui (BAOJNb OIHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBECHUS phiuara (6J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOI SHEPruu; mpu 3TOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3aIllMCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (U3MUYECKUE SBJICHHS, MPOILECChl U CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPHUUYUHHO-CIIEICTBEHHBIC
CBSI3HM, CTPOUTH OOBSICHEHHE W3 1—2 NOTWYECKHX IIaroB C OMOpoil Ha 1—2 M3Y4YEHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3HMUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 33a4l B 1—2 NeCcTBUS, UCIIONB3YS 3aKOHBI U (JOPMYIIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BETUYMHBI: Ha OCHOBE aHANM3a YCIOBHS 3a/1a4Ml 3alHChIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh (pU3MUecCKHe BEIUYUHBI B (OPMYIbl M TPOBOIAWTH PACUEThl, HAXOIUTh



CIPaBOYHbIE JaHHbIE, HEOOXOAMMBIEC I PEIIEHUs 3a/Jad, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4€HHOU (PU3NIECKON BEITMYMHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTH MPHU MOMOIIM (PU3MYECKHX METO/OB; B
ONMCAHNUU HCCIIEN0BAaHUS BBIIEIATH NPOBEPAEMOE IPEIOJI0KEHNE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETHPOBATh TMOJYYCHHBIH pe3yibTaT, HAXOJWUTh OIIMOKKM B XOJIE€ OMBITA, JENaTh
BBIBOJIBI 110 €r0 PE3y/bTaTaM;

MIPOBOJIUTH OIBITHI 10 HAOMIONCHHUIO (PU3UYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TEII:
(dbopMynHpOBaTh MPOBEpPSEMBIC MPEANOIOKEHUS, COOMPATh YCTAaHOBKY W3 IPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/I OTIBITa U (POPMYITUPOBATH BBIBOIBL;

BBINIOJIHATh NPSMbIE H3MEPEHUsl PACCTOSIHMS, BPEMEHM, Macchl Tejla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C WCIOJb30BAaHMEM AaHAJIOTOBBIX W HHU(POBBIX NPHUOOPOB; 3aNUCHIBATH
MMOKa3aHus MPUOOPOB C YIETOM 3aJaHHOK aOCOFOTHON MOTPEITHOCTH U3MEPCHHIA,

MPOBOJUTH HCCJEOBAHUE 3aBUCUMOCTU OJHOW (DU3MUYECKON BEIMYMHBI OT JPYroi cC
HCIOJIb30BAHUEM MPSMBIX U3MEpPEHUI (3aBUCHMOCTH IIyTH PaBHOMEPHO JIBUXKYIIETocs Teja
OT BPEMEHHU JIBUYKEHHS Tela; CUJIbl TPEHUS CKOJBXEHMsI OT Beca Teja, kayecTBa 0OpabOTKU
MOBEPXHOCTEN Tel M HE3aBUCHMOCTH CHJIbI TPEHMS OT IJIOLIAJAN CONTPUKOCHOBEHUS TEN; CUIIBI
YOPYTOCTH OT YJIJIMHEHUS NMPYKUHBI; BEITAIKUBAIOLIEH CUIIBI OT 00bEMa NOTPYKEHHOM YacTu
TeNa U OT IUIOTHOCTU KHJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT INIyOMHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJI0; YCIOBHM IJIaBaHUSI TEN, YCIOBHM paBHOBECHsSI phluara u OJIOKOB);
y4acTBOBATh B IJIAHHMPOBAHUM y4EOHOIO HCCIEI0BAaHUS, COOMPATh YCTAHOBKY M BBIIOJHATH
U3MepeHus, cienysd MpeUIoKEHHOMY IUIaHy, (GUKCHPOBAaTh pE3YyNbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJAE MPEIIOKEHHBIX TaONHI U rpaHKoB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUs (U3HUECKUX BEMMYHH (IJIOTHOCThH BEIIECTBA MKUAKOCTU U
TBEPAOrO Tejla; CHUjla TPEHHUS CKOJBXKEHUs; JaBJIeHHE BO3[yXa; BbITAIKUBAIOLIAs CHJIA,
NEeMCTByIONIas Ha MOTPYXKEHHOE B KUAKOCTh TeNo; KOA(PGOHUIMEHT MOJE3HOTO NeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEUIOKEHHOW MHCTPYKIMH: MPHU BBIMOJIHEHUU W3MEPEHU
coOuparh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHHE UICKOMOW BEJIHMYHHBI;
coOJr01aTh MpaBHUJIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
yKa3bIBaTh NMPUHIUIMBI JAEUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIKECs COCY/Abl, 0apOMETp, phlyuar, MoABMKHBIN U HEMOIBUKHBIN OJIOK,
HAaKJIOHHAs INIOCKOCTh;

XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpoM Ha UX omnucaHdud (B TOM 4YHCIE: TMOIIIMIIHUKH, YCTPOWCTBO BOJOINPOBOJA,
TUIPABIMYECKUN TMpecc, MaHOMETP, BHICOTOMEp, MOPIIHEBON HACOC, apeOMETp), UCIOIb3Ys
3HaHMUS O CBOWCTBaX (DU3MUYECKUX SABJICHUH U HEOOXoAuMble (PHU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI / HAXOAUTh UH(POPMALIMIO O MPUMEpPax MPAKTUYECKOTO HUCIIOJIb30BAHUS
(¢bu3nuecKux 3HAHUW B TIOBCEJHEBHOM KH3HM Ui oOecredyeHus O€30MacHOCTH MpH
oOpaiieHud ¢ mpuOOpaMH M TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3/0POBbS H
COOIOICHNUS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpY KaIoIIel cpee;

OCYILIECTBIISITh OTOOp HCTOYHUKOB HHGOpManuu B ceTH VHTEpHET B COOTBETCTBHM C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUW W MYTEM CpPaBHEHUS
Pa3IUYHBIX HMCTOYHUKOB BBIICNIATH MH(POPMAIHMIO, KOTOpas SBISETCS MPOTUBOPEUMBOMN HIIK
MOJKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BAaTh MPHU BBHITIONHEHUH Y4YeOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JUTEPaTypy
(U3MYECKOTO CONEpKaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu VIHTepHeT; BiIaaeTh
npuéMaM KOHCTIEKTHPOBAaHUS TEKCTa, IpeoOpazoBaHus MH(OpMaMM U3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBbIE KpaTKHe IMUChbMEHHBIE U YCTHBIE COOOILICHHS Ha OCHOBEe 2—3
HCTOYHUKOB MHPOpMAIUU (U3NIECKOTO COACPKAHUS, B TOM YHCIIE MyOJIUYHO AeNaTh KPaTKue
COOOLIEHNUS O pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAHHM; NMPH 3TOM TI'PaMOTHO



WCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmapar Kypca (GU3uKU, COMPOBOXKAATH BBICTYIICHNE
MpE3EHTALNEN;

MIPU BBIIOJHEHUH YYE€OHBIX IMPOCKTOB M MCCIICAOBAHUN pacpeaesTh 00SI3aHHOCTH B TPYIIE
B COOTBCTCTBHUU C IIOCTAaBJICHHBIMH 3aJadaMHu, CJICAUTH 3a BBINOJIHCHHMCM IIJIaHa HeﬁCTBHﬁ,
aICKBATHO OILICHUBATHb coOCTBEHHBII BKJIaax B ACATCIIBHOCTL TI'PYIIIbI; BbBICTPAaWBATh
KOMMYHHUKATHBHOC BSaHMOHGﬁCTBHG, Y4YUTBIBAsA MHCHUC OKPYKArOMIMX.

8 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxkarb C(HOPMUPOBAHHOCTb Y
00yJaromuxcst yMEHHIA:

WCTIOJIH30BATh MOHSITHS: Macca M pa3Mephl MOJIEKYJI, TETJIOBOE JBIKEHHE aTOMOB U MOJICKYI,
arperaTHbIE COCTOSIHUSI BEIIECTBA, KPHUCTALIMYECKHE W aMOp(HBbIC Teia, HACHIIEHHBIA U
HEHACHIIEHHBIN TIap, BJIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIIOBOMH
JIBUTATEIb; DIIEMEHTAPHBINA JIIEKTPUYECKHIA 3apsij, SJIEKTPHUECKOE I10J€, MPOBOTHUKU U
JIMDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUH TOK, MArHUTHOE TIOJIE;

pa3nuyath sBIEHUs (TETUIOBOE paCHIMpEHHE/CKAThe, TeIulonepeada, TeII0BOe paBHOBECHE,
CMauyuBaHKe, KaMUIIPHbIE SBJICHUS, NCTIApEHNE, KOHICHCAINs, TUTAaBIICHHE, KPUCTALTH3AINs
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenadya (TerIoNpOBOJHOCTh, KOHBEKIMS, H3JIy4EHUE);
AIIEKTPHU3ANHNS TEN, B3aMMOICUCTBUE 3apsJOB, JNEHCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMO/JICHCTBHE MarHUTOB, JICHCTBHE MAarHUTHOTO TOJISt HA TPOBOIHUK C TOKOM,
AIIEKTPOMArHUTHASI MHIYKIIHS) TI0 ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHPYIOIINX JJaHHOE (Ppr3nvecKoe sBIICHUE,

pacrio3HaBaTh TPOSIBICHHE HM3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOIIEM MUpPE, B TOM
yuciie (pu3nuecKre SIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KAMMJUISIPHBIC SIBJICHUS
B MpUpPOJE, KPUCTAJUIBI B mpupojae, uinydenue CoiiHIa, 3amMep3aHHe BOJOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHEra; JJICKTPUUYECKHE SBIEHUS B armocdepe,
ANIEKTPUYECTBO JKMBBIX OPraHM3MOB; MAarHUTHOE ToJie 3eMiM, JApeid Moy CcoB, POJb
MarHUTHOTO TMTOJS JUId JKU3HM Ha 3emile, MOJIIPHOE CHUSHHUE; TMPU OSTOM MEPEBOJIUTH
MPaKTUYECKYI0 3a7adyy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOWMCTBA/IPU3HAKU
(hbUBUYECKUX SIBJICHUH;

ONHCHIBaTh M3YYCHHBIC CBOWCTBA Tel M (DU3MYECKUE SBJICHHUS, HCIOJB3Ys (usnueckue
BEIIMYMHBI  (TeMIepaTypa, BHYTPEHHSS OSHEprus, KOJMYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  ylelibHas  TEIUIOTa  IUIaBJIEHUs,  yAelbHas  TEIuloTa
napooOpa3zoBaHus, yJelibHas TEIJIOTa CTOPAHUs TOIUTMBA, KOA(PHUIIMEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOM MalIMHbI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/1yXa, JEKTPUUYECKHUI 3apsj, CUiia TOKa,
ANEKTPUYECKOE HAMpsIKEHHE, COMPOTUBICHUE TMPOBOJHUKA, YAEIbHOE COIMNPOTUBIICHHE
BEIECTBA, pad0Ta U MOILITHOCTD NEKTPUUYECKOTO TOKA); IPU OMUCAHUH NMPABUIBHO TPAKTOBATH
(Gu3MYeCKUil CMBICIT HCIIOJIb3YeMbIX BEIHYMH, OOO3HAYEHHsS] M EIUHUIBI (PUIUUYECKUX
BEITMYMH, HAXOJUTh (OPMYIBI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO0 BEIUYHHY C IPYTHUMH
BEITUYMHAMHU, CTPOUTH IPaPUKN U3y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHUE SBICHHUS U MPOLIECCHI, UCIOJIb3ysl OCHOBHbBIE
MOJIOKEHUST  MOJICKYJSPHO-KMHETUYECKOM  TEOpUM  CTPOCHHsSI  BEIIECTBA,  MPUHIUI
CYINEPIO3UINH TOoJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3apsija, 3akoH OMa Jist
ydacTka 1enu, 3akoH JDxoyns - JleHIa, 3aKOH COXpaHEHHUsS SHEPrUU; MPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MaTeMaTUYeCKOe BhIpayKEHUE;
OOBSCHATh (PU3UYECKUE TMPOLECCHl U CBOMCTBA Tel, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BbUBIATh INPUUYMHHO-CIEACTBEHHBIE  CBS3H,
CTPOUTH OOBsICHEHHE M3 | - 2 JOrMuYecKUX LIaroB ¢ omopoil Ha 1 - 2 M3ydyeHHBIX CBOWCTBA
¢u3nyecKkux SBICHUM, (U3UYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEW; pellaTh pacuéTHbIE
3ajauyd B 2 - 3 JeicTBUA, MUCHOJNB3yd 3aKOHBI UM (DOPMYJbI, CBSA3BIBAIOLINE (U3MUECKUE
BEJIMYUHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBIIATH



HEJ0CTAaTOK JaHHBIX JUIS PEHICHHsI 3a7a4, BEIOUPATh 3aKOHBI U (DOPMYITBI, HEOOXOTUMBIC TSI
e€ pelleHus, IPOBOIUTh PACUYETH U CPABHUBATH IMOJIyYCHHOE 3HAYCHHE (PU3MUECKON BEITUIH -
HBI C U3BECTHLIMM JaHHBIMHU;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYXHO PEIIUTh MPU TMOMOIIM (U3UYECKUX METOIOB;
KCMOJIb3Ysl OMMCAHHUE HCCIENOBAHUS, BBIICIATh IPOBEPSEMOE MPEIAIOJI0KEHNUE, OLEHUBAThH
MPaBUJILHOCTD MOPSJIKA IPOBEAECHUS UCCIIEI0BAHUs, JI€JIaTh BbIBObIL;

MIPOBOJUTH OTBITHI TIO0 HAOMIONCHHUIO (PU3UYECKHUX SIBICHUU WIH (DU3NYCCKUX CBOMCTB TEIN
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTDH JIABJICHHSI BO3JyXa OT €ro o0b&Ma, TeMIepaTyphl;
CKOPOCTH  TMpollecca  OCThIBaHHS/HArpeBaHUs IPU  HWJIYYCHUH OT I[BETA  HB3IIY-
YArOIICH/TIOTJIONAONMIEH MOBEPXHOCTH, CKOPOCTh WCHAPEHUsS BOJBI OT TEMIEPaTyphI
YKUJIKOCTH Y TIOUIAN €€ MOBEPXHOCTH; JICKTPU3ALMS TEJI U B3AUMOJACHCTBHUE MIEKTPUUECKUX
3apsg0B; B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB, BHU3yalW3alUs MarHUTHBIX MOJEH
MOCTOSIHHBIX MArHUTOB; ACHCTBUSI MAarHUTHOTO TOJISI HAa TPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA DJJIEKTPOJBUTATENS TOCTOSHHOTO TOKa): (OPMYIMpPOBATH
MPOBEPSIEMbIE MPE/IOJIOKEHUSI, COOMpPaTh YCTAHOBKY W3 MPEUIOKEHHOTO O000pYy/IOBaHMS;
OTIMCBIBATh XOJI OTbITA U (JOPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATh MNPSIMbIE MU3MEPEHHSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXKHOCTH BO3/yXa, CHJIbI
TOKa, HAIpPSDKEHUS C HCIOJIh30BAHMEM AaHAJIOTOBBIX NPHOOPOB M JATYMKOB (U3HUECKUX
BEJIMYMH, CpPaBHUBATh pE3yJAbTaTbl M3MEPEHUH ¢ y4€ToM 3aJaHHONW abCONIIOTHOM
MOTPENTHOCTH;

MPOBOJIUTHh HCCIEOBAHNUE 3aBUCUMOCTH OJIHOW (U3MUECKOW BEIMYMHBI OT JPYyro C
WCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHUN (3aBUCHMOCTH COIMPOTHUBJICHHUS IMPOBOJHHUKA OT €r0
JUIMHBI, TUIOIIAJAM TMOMNEPEYHOTO CEYEHUsS ¢ YIEIbHOrO CONPOTHBJIEHUS BEHIECTBA
MPOBOJIHUKA; CUJIBI TOKA, HIYIIETO Yepe3 MPOBOJHHUK, OT HANpPSIKEHUS HA TPOBOJHUKE;
WCCTEAOBaHUE  TIOCIEIOBATEIBPHOTO W MApajUICIbHOTO  COCIWHEHUN  TPOBOJIHUKOB):
IJIAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY U BBITIOJHATH HM3MEPEHUs, CICAys
MPEATIOKEHHOMY TUIaHy, (PUKCUPOBAThH PE3YNIbTAThI MOJYICHHOM 3aBUCUMOCTH B BUJIE TAOJIUIIL
1 rpaduKOB, JEIAaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMUS;

MMPOBOJIUTHh KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BeTUYUH (yIenbHas TeTUIOEMKOCTh BEIIECTRA,
COTIPOTHUBJICHUE TPOBOJHHUKA, PabOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA): TUIAHHPOBATH
W3MEPEHUS, COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIAEAYS MPEII0KCHHOW WHCTPYKIIHNH,
M BBIYMCIIATH 3HAUCHHE BEJIMUMHEI;

co0Jr01aTh MpaBHUJia TEXHUKU O€30MaCHOCTH MpH padoTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
XapaKTEPHU30BaTh MPUHIIMIIBI JCUCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTIOpOl Ha WX OMHCAaHHA (B TOM YHCJIE: CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOMHA, aMIIepPMETP, BOJBTMETP, CUETUHK IJICKTPUICCKON IHEPTUH, JICKTPOOCBETUTEIbHbIE
MPUOOPHI, HarpeBaTeIbHbIC JIECKTPONPHOOPHI (TIPUMEPHI), FNEKTPUUECCKUE TPEI0XPAHUTEIH;
ANIEKTPOMArHHT, JJICKTPOJIBUTaTeIb IOCTOSHHOTO TOKAa), MCIOJb3ysd 3HAHUS O CBOMCTBaX
(bM3UYECKUX SIBJICHUH U HEOOX0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA M U3MEPUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM PUCYHKaM (KHUAKOCTHBII TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETD,
JBUTATE€Nb ~ BHYTPEHHErO0 CTOpaHHs, OJEKTPOCKOI, PEOCTaT); COCTaBISATH  CXEMBbI
AJIEKTPUUECKUX IIeNed C MOCIeN0BaTeIbHBIM M TapaulebHbIM COCJUHEHHEM 3JIEMEHTOB,
pasnuyas ycnoBHbIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUYECKHX LEMei;

MPUBOJIUTH MPUMEPHI/HAXOAUTh WH(OPMAILIMIO O MPUMEPAX MPAKTUYECKOTO HCIOIH30BAHUS
(¢u3nuecKkux 3HAHUW B TIOBCEJHEBHOW JKM3HM Mg oOecreueHus: Oe30MacHOCTH TpHU
oOpaileHud ¢ MNpuOOpaMH U TEXHUYECKMMH YCTPOWCTBAMH, COXPaHEHHUS 3/J0POBbS H
cOOI0OICHNS HOPM DKOJIOTHUECKOTO TIOBE/ICHHUS B OKpYXKAIOIIeH cpee;

OCYILIECTBIIATh TMOWUCK HHPOpManuu (HU3HUECKOTO cojepxaHus B cetu VHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M NMYTEM CpPaBHEHUS JOMOJHUTEIbHBIX WCTOYHUKOB BBIJCIAThH
nH(OPMAIINIO, KOTOpas BISETCS MPOTUBOPEUNBON UITH MOXKET OBITH HEIOCTOBEPHOM;



WCIOJb30BaTh MpPHU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(U3NYECKOTO COJep)KAaHUs, CIIPAaBOYHBIE MaTepUalbl, pecypchl ceTH VHTepHeT; BIaAeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMH M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

cO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKUE YCTHBIE COOOIEHus, 00001as HHPOpMAIIIIO
13 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COJEPIKaHUs, B TOM YHUCIIE IyOJIMYHO MPEICTABISATh
pe3yabTaThl TMPOEKTHOW WM HCCIIEAOBATENBCKOW  JESITEIBHOCTH;, IPH STOM T'PaMOTHO
MCIIOJIb30BATh N3yYCHHBIN MOHATUHHBIN ammapar Kypca (GU3uKH, COMTPOBOKAATH BHICTYIUICHNE
MpEe3EHTaLNEN;

IIPH BBITIOJTHEHUH Y9E€OHBIX MTPOEKTOB M UCCIICAOBAHUI (PH3MUECKUX MTPOLIECCOB PACIIPENENIATh
00s3aHHOCTH B TpYNIE B COOTBETCTBHM C TIOCTaBJICHHBIMH 3aJadyaMH, CIEIUTh 3a
BBITIOJTHEHUEM IUJIaHA JIEMCTBUI M KOPPEKTUPOBATh €ro, a/IeKBaTHO OIICHWBATH COOCTBEHHBIN
BKJIAJI B JIEITEITHHOCTH TPYIIIBI; BBICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOACHCTBUE, TPOSIBIISIS
TOTOBHOCTb pa3pemrats KOH(PIUKTHI.

9 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaTh CHOPMHUPOBAHHOCThH Yy
o0yyaroumxcs yMeHHM:

UCIOJIb30BAaTh  MOHATUS:  cUcTeMa  OTcuéra, MaTepuajgbHas  TOYKa, TPaeKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUUYECKOTO ABWKEHUS, AepopManus (ynpyras, miactuyeckas), TpeHHe,
LEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH; LEHTP TAKECTH; aOCOJIFOTHO
TBEp/OE TENO, IIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE; MEXaHMUYECKHe KojeOaHus u
BOJIHBI, 3BYK, HH(pa3ByK U YIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJIHBI, IIIKajla 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, ONU30PYKOCTb W JANbHO30PKOCTb, CHEKTPbl HCIyCKaHWUS U
norJoueHus; anbda, 6eTa U raMMa-u3aydeHus], U30TOIbI, SAepHas SHEPTEeTHKA;

paznuuath sABJIEHUS (paBHOMEpPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHMHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KEHHE, CBOOOIHOE TaJeHUE TeJ, pPaBHOMEpPHOE
JIBUKEHHE IO OKPYXHOCTH, B3aHMOJCHCTBHE TeN, PEaKTUBHOE IBM)KEHHE, KOJeOaTelbHOE
NBUKEHHE (3aTyXalolllue M BBIHY)KJIEHHBIE KOJIeOaHHs), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTpakeHHE 3BYKa, MPSIMOJIMHEIHOE paclpoCTpaHeHHE, OTpa)KCHHEe U MpPeIOMIIEHUE CBeTa,
MOJIHOE BHYTPEHHEE OTpaKCHHE CBETa, Pa3joeHHe Oesloro CBeTa B CIEKTP M CIOXKEHUE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUs CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE
JUHENYaToro CrHeKTpa M3Iy4YeHHs) MO ONMHCAHMUIO UX XapaKTepHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOLIUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUYECKUX SIBJICHHUI B OKpYXKaroleM Mupe (B ToM
yucie (Gu3nuecKue SBJICHUS B MPUPOJE: MPWIUBBI U OTJIUBBI, JBUKEeHHE M1aHeT CoIHeuHOM
CUCTEMbI, PEAaKTUBHOE J[IBIKEHUE J>KUBBIX OPraHU3MOB, BOCIpPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHUEe, CEHCMHUYECKHE BOJHBI, IIyHAMH, 9XO, LIBETa TN, ONTUYECKHE SIBICHUS B
npupoje, OHOJIOTHYECKOe [EHCTBHE BUAMMOIO, YiIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
W3ITy4YeHUH; €CTeCTBEHHBI paaUOaKTHUBHBIA (HOH, KOCMUYECKHE JIy4d, pPaTUOAKTHBHOE
U3Iy4YeHUE MPUPOJHBIX MUHEPAIIOB; JEHCTBHE PAaAMOAKTUBHBIX U3TYYCHUN HAa OPraHU3M ue-
JIOBEKa), IIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIJCIATH CYIIIECTBEHHbBIS
CBOMCTBa/MpPU3HAKHN (PU3NYECKUX SBICHUII;

OTHCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (DU3MYECKUE SBICHUS, HCIOIB3Ys (usnueckue
BETUYMHBI (CPElHAS W MIHOBEHHAs CKOPOCTh Teja MpPH HEPaBHOMEPHOM JIBIDKEHUH,
YCKOpEHHE, MEepeMEUIEHUE, MyTh, YIJI0Bas CKOPOCTb, CUJa TPEHUs, CHJIa YINPYroCTH, CHJIA
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TMajeHHs, BeC Tella, HMIYJIbC Tela, HMITYJIbC CHIIBI,
MeXaHH4YecKkas paboTa M MOUIHOCTh, TOTEHIHUANbHAs JHEPrus Tejia, MOJHITOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHs CKATOM MPYKHHBI, KHHETHYECKasl SHEPTHs,
MOJIHAsE MEeXaHW4YecKas dHEprusi, Mepuoj U YacToTa KojeOaHW#, IJMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEJIOMIICHHUS] CPE/bl); MPU ONUCAHUHU



MPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI HCHOJB3YEMBIX BEJIMYHMH, O0O3HAUYECHUS U
SIMHUIIBl (PU3UYECKUX BEIWYHMH, HAXOJUTH (OPMYIIBI, CBA3BIBAIOUINE AaHHYIO (DPU3NYECKYIO
BEJIMYUHY C APYTUMH BEIMYUHAMH, CTPOUTH I'paMKN N3Y4EHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBAa Tell, (PU3MUECKUE SBICHHS W MPOLECCHI, HCHOIb3ysd 3aKOH
COXpaHEHHS PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, IPUHIIUIT CYIEPIO3UIIMN CHJI, TIPUHIIHIT
oTHocuTenbHOCTH ['anmunes, 3akoHbl HplOTOHA, 3aKOH COXpAaHEHUS HMIIYJbCA, 3aKOHbI
OTPaXXEHUSI U MPEJIOMJICHUSI CBETA, 3aKOHbI COXPAaHEHUs 3apsA0BOIO U MACCOBOTO YHUCEI IPU
SJICPHBIX PEAKIHSX; IPUA 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3aIHCHIBATH €TO
MaTeMaTH4eCKOE BbIPAKEHUE;

OOBSICHATH (PM3UYECKUE TMPOLECCHl W CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CHUTYallul
MPAKTUKO-OPHEHTUPOBAHHOTO  XapaKkTepa: BBUIBIATH TNPHYMHHO-CICACTBEHHBIC  CBS3H,
CTpPOUTH OOBACHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA
(bu3nuecKux sBJICHUHN, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEN;

pemaTh pacuy€THbIe 3amaun (ONMUpAIoNIecs Ha CUCTeMY M3 2— 3 ypaBHEHUil), WCHOJB3Ys
3aKOHBI U (OPMYJbI, CBSI3bIBAIOLIUE (DU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS
3a/lauM 3alKChbIBaTh KPAaTKOE YCIIOBHE, BBISBIISTH HEJOCTAIOLIME WM HW30BITOYHBIE TaHHBIE,
BBEIOMpATh 3aKOHBI W (HOPMYNBI, HEOOXOIUMBIE ISl PEHICHHS, NPOBOJUTH pACU€Thl H
OIICHUBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHUs (PU3NUECKON BEITMUNHBI,

pacrno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOIOB;
WCIIOJIb3YSl OIMHCAHUE HCCIENOBAHUS, BBIACNATH IPOBEPSEMOE MPEINOJIOKEHNE, OIEHUBATh
MPAaBHIBHOCTh TOPSIKA TMPOBEICHHUS HCCICIOBAHUS, JIEJIaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIOIEHUH U OIBITOB;

MIPOBOJIUTH OTBITHI MO HAONIONEHUIO (DU3WYECKUX SIBICHWNA WM (PU3MYECKHX CBOWCTB Tel
(u3yuenue BTOporo 3axkoHa HbploTOHA, 3aKOHa COXpaHEHUs SHEPTUH; 3aBHUCHUMOCTH IEpHOJa
KojeOaHuil MPYKUHHOTO MasTHUKA OT Macchl TIpy3a U JKECTKOCTH TPYKUHBI U
HE3aBHCHUMOCTh OT AaMIUTUTYIbl MalbIX KoJjeOaHuM; MNpSAMOJIMHEHHOE pacrnpocTpaHEeHue
CBETa, pa3liokeHHe Oenoro cBeTa B CHEKTP; H3yUYE€HHUE CBOMCTB H300pakeHUs] B
IJIOCKOM 3€pKajie M CBOMCTB M300paKCHHs MpeaMeTa B COOMparoIIei JuH3e; HaOII0IeHuEe
CIUIOIIHBIX W JIMHEHYAThIX CHEKTPOB U3IYUYECHHUS): CAMOCTOATEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OPYTOBaHHUS, OMUCHIBATH XOJ OIBITA M €r0 PE3YJIbTaThl, (HOPMYIIH-
pPOBaTh BBIBObI;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, OMpeeNsis CpeHee 3HaYCHHE
n3MepsaeMoil BeMMUUHbI ((POKYCHOE pacCTOsIHUE COOMparoliel JTMH3bI); 000CHOBBIBATH BHIOOD
croco0a M3MEpeHHsI/M3MEPUTEILHOTO TTprOOpa;

MIPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH C UCIOJIb30BAHUEM IMPSIMBIX
u3MepeHuil (3aBUCHMOCTh NYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JBM)XCHUU 0€3
HaYyaJlbHOM CKOPOCTH; Mepuoja KoJeOaHWi MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH;
3aBUCHUMOCTH yIJla OTPaKEHUs CBeTa OT Yrja MaJeHUs M Yria NpeloOMIICHHS OT Yria
MajJeHus ): TUIAHUPOBATh UCCIIEI0OBAHUE, CAMOCTOSTENILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH
pe3yNnbTaThl MOTYYEHHON 3aBHCHUMOCTH (U3UYECKMX BEIUYMH B BUJIE TaOIHI M TpaduKOB,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIeA0BaHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHHs] (U3NYECKUX BEIUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
Tela TPU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOTHOrO TMaJeHusi, XKECTKOCTb
NPYXHUHBI, KOO(QOUIMEHT TPEHUS CKOJBKEHUs, MeXaHudeckas padoTa U MOUIHOCTb,
4acToTa M MEpHoja KoJeOaHWH MaTeMaTHYecKOro M IMPYKUHHOTO MAasTHUKOB, ONTHYECKas
cuiia cobuparomeil JUH3bl, PAJUOAKTUBHBIA (OH): IMIAHUPOBATH HM3MEPEHMs; COOUpaATh
OKCIEPUMEHTAIbHYIO YCTAaHOBKY M  BBINOJHATH M3MEpPEHMs, CIeAys NpesIoKeHHON
WHCTPYKILIMHU; BBIUUCIIATh 3HAYEHUE BEJIMUYMHBI M aHAIU3UPOBAThH IOJIyYEHHbIE PE3yJIbTaThl C
Y4€TOM 3aJaHHOU MOTPELIHOCTH U3MEPEHU;

coOuro1aTh MpaBuiia TEXHUKK OE30MaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PyI0OBaHUEM;



pa3nuyath OCHOBHBIC NPU3HAKMA HM3YYEHHBIX (U3MYECKHX MOJEJel: MaTephalibHas TOYKa,
aOCOJIIOTHO TBEPIOE TEJO, TOUYCUHBIH MCTOYHUK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas
MOJIENIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO $S11pa;

XapaKTepU30BaTh MPUHLMIIBI JEMCTBUS U3YyYEHHBIX HPUOOPOB U TEXHUUECKUX YCTPOUCTB C
ONOpOM Ha MX ONUCaHus (B TOM 4YMCIIE: CIMJIOMETP, JaTUUKU IOJOKEHUS, PACCTOSHUSA U
YCKOPEHUs, pakeTa, 53X0JOT, OYKH, IEepUCKOI, (oToammapar, ONTHYECKHUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIoNb3ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBIICHUI U HEOOXOJMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEpPUTENBbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPU PEUICHUH Yy4eOHO--
MPAKTUYECKHUX 33Ja4; ONTHYECKUE CXEMBI JJIsl TOCTPOSHHS N300paKEHHUH B TUIOCKOM 3€pKajie
¥ coOuparoIei JuH3e;

MPUBOJIUTE MPUMEPHI/HAXOAUTh MH(OPMALMIO O MPUMEpPax MPAaKTUYECKOTO HCIOIb30BaHUS
¢u3nyeckux 3HAHUW B TOBCEIHEBHOW JKM3HM MJis oOecrieuyeHus O€30MacHOCTH MpH
oOpallleHnH ¢ NpudboOpaMM M TEXHUYECKMMM YCTPOMCTBAMH, COXPAaHEHHUS 3/10pOBbS H
cOOII0ICHNS HOPM 9KOJIOTMUYECKOTO TIOBEJICHUS B OKpYXKaIollel cpene;

OCYILECTBIIATh IMOUCK HHPOpMANUMM (U3MYECKOTO cojAepkaHMs B ceth VIHTepHeT,
CaMOCTOSITENIBHO ~ (OPMYJUpPYS TOMCKOBBIM  3alpoC, HAXOAWTh IIYTH OIpENEICHUS
JIOCTOBEPHOCTH MOJy4EHHOW MH(POpPMAIMK HAa OCHOBE MMEIOUIUXCS 3HAHUM U JOMOJIHUTEINb-
HBIX HCTOYHHUKOB;

WCIOJIb30BAaTh MPHU BBINOJHEHUM Y4YeOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MUecKOTro CcoJep)KaHus, CIpPaBOYHBbIE MaTepuaibl, pecypchl ceTu HHTepHeT; BianeThb
npuéMaM KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3zoBaHUs MHGOpPMALUU M3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYT'YIO;

co37aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HHGpOpMalUU W3
HECKOJIbKUX HCTOYHHKOB (PU3MUECKOTO COIepXaHUs, MyOIMYHO MPEICTABIATH PE3yNbTaThl
MPOEKTHOM WJIM HCCIEOBATENbCKON JIEATEIbHOCTH; MPH 3TOM TPaMOTHO MCIIOJIb30BaTh
W3Y4YEHHBIN TOHATUWHBIA ammapaT H3y4aeMoro pasjaeina (U3HKH H  COMPOBOXKAATH
BBICTYIUICHHE MTpe3eHTAllel ¢ y4ETOM 0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB.
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