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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsSI COCTABJIICHA HA OCHOBE
MOJIOKEHUH U TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaresibHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TporpaMMbl 10 (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHHUE €CTECTBEHHOHAYYHOMU
rPaMOTHOCTH OOYYalOUIMXCA U OPTaHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH YYE€OHOTO MpeaMeTa B pealn3aluu
tpeboBanuit ®PI'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM
00y4eHUs, a TaKKE€ MEXIPEJIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX Y4EOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[lporpamMa 1o (QU3UKE YCTaHABIMBACT paclpeleieHue y4eOHOro Marepuaia Io rojiam
o0ydeHust (1Mo kjaccam), TNpeajgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHUs NPEAMETHOTO COJCpXaHUsS U Y4ETE BO3PACTHBIX
ocoOceHHOCTEH oOyuarommxcsi. [Iporpamma 1o ¢u3nmke pa3paboTaHa ¢ ICNIBI0 OKa3aHWUs
METOMYECKON TTOMOIIY YUUTEIO B CO3JIaHUK paboueii mporpaMmbl 10 y4eOHOMY MPEIMETY.

Ousmuka SBISETCS CUCTEMOOOPA3yIOIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (pU3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueli, acTpoHoOMHEH U (PU3NYECKON reorpadueil, BHOCUT BKIJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 rMaBHBIX 3a/1a4 (pu3M4eckoro oOpa3oBaHMs B CTPYKType oOuIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpeanojaract OBJIAACHHUEC CICAYIONIUMU
KOMIIECTCHTHOCTSMHU, XapPaKTCPHU3YIOIIUMU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD:

e HAyYHO OOBSCHATH SIBJICHUS;

e OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HWHTEPHPETUPOBATH JAHHBIC M HCIOJIB30BaTh HAYYHBIC TOKA3aTEIbCTBA JIJISI TIOJTYYCHHS
BBIBOJIOB.

[lenu wm3yueHus (U3MKKM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs ONpEeNCHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Komnermn Munncrepera mnpocsemenuss Poccuiickonn @enepanuun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).



Hean uzyvyennsi Gu3NKu:

e IIPUOOpETEHHE MHTEpEeca U CTPEMIICHUS 00YYarOIUXCs K HAYYHOMY U3Y4EHUIO IIPUPOBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TPEACTABICHUH O HAyyHOM MeEToJe IO03HaHUA U  (QOpPMUPOBaHUE
HCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

e (opMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa M3yY€HHs] OCHOB CTPOCHMS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE NPEICTABICHUH O ponu (U3MKM JUIsl Pa3BUTUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUl;

e Dpa3BUTHE MPEJACTaBIECHUI O BO3MOXKHBIX chepax Oynymeid npodeccuoHanbHOMI
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOH, TMOATOTOBKA K AajbHeWIIeMy OOyuYeHHIO B 3TOM
HaIPaBJICHUU.

Joctuxenne HSTUX ILeneld mporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs 00€CIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e IPUOOpETEHHE 3HAHUM O TUCKPETHOM CTPOEHHMHM BELIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [pUOOpETEHHME YMEHUH ONHUCHIBATH U OOBACHATH (U3HYECKHE SBIEHUS C
MCIIOJIb30BaHUEM IIOJyYEHHBIX 3HAHUM;

e OCBOGHHME METOAOB pELICHUs INPOCTEHIINX pPACYETHBIX 334ad C UCIOJIb30BaHUEM
duznyeckux Moelnei, TBOPUECKUX U MPAKTUKO OPUEHTUPOBAHHBIX 3aj1ay;

e pa3BUTHE YMEHUH HAOII0aTh MPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI, Ja0OpaTOPHbIE
paboThl M SKCHEPHUMEHTAJIbHBIE MCCIEAO0BAaHUSA C MHCIIOJIB30BAHUEM H3MEPHUTENbHBIX
npubopoB;

e OCBOEHHME NpUEMOB pPabOTHl ¢ HH(pOpManueld Q(U3NYECKOTo COAEP)KAaHUS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTIKEHMSX (U3MKH, aHaU3 U KPUTUYECKOe
OlICHMBaHME NH(OPMALINN;

e 3HAaKOMCTBO cO cepaMu npodhecCHOHAIBHON AeATeNbHOCTH, CBSI3aHHBIMU C (DPU3UKOIL, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUAX (PU3HUECKON HAYKH.

Ha w3yuenne ¢usukm (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO OOpa3OBaHHS
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Ipennaraemeiii B mporpamMMe mo (usuke mepedeHb J1adOpaTOpPHBIX pPabOT M OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTeNb JelaeT BbIOOp IMpOBeIeHUsl J1abopaTOpPHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX 0COOEHHOCTEN 00y4aroImuxcs, CIIMCKA HIKCIIEPUMEHTATbHbBIX
3aJJaHuM, MIpeIaraeéMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOI'O IK3aMeHa o (pusmke.



COJAEPKAHUE OBYYEHUSA
7 KUIIACC
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. SAsnenus npupoasl. PU3NYECKHUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BeauuuH. DPusznyeckue MPUOOPHI.
[TorpemnocTs u3mMepenuidi. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢wusuka m gpyrue ecrecTBEHHbIE HAyKH HM3y4aroT NpUpoAy. EcTecTBeHHOHAYYHBIH
METOJ IO3HaHMA: HaOJIO/JEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3nUeCcKUX SBJICHUH C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHquCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAIrHUTHBIC, CBCTOBLIC SIBJICHU.
2. ®usuyeckue NpuoOOpPhl U MpoLeaypa MPSAMBIX U3MEPEHUH aHAJOrOBBIM U LHU(POBBIM
npudopom.

Jlabopamopnuvie padbomut u onvimol.

OnpezeneHue LEeHbI IIEHUS KalIbl U3MEPUTEIBHOT0 Mpubdopa.

N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenue temmnepaTypsl NpU TOMOLIM JKHUAKOCTHOIO TepMOMETpa M JlaT4uKa
TEMIEPATYPHI.

6. IlpoBeneHue wuccreoBaHUs MO MPOBEPKE THMIOTE3bl: JNAlNbHOCTh MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbINE BHICOTA ITYCKa.
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Paznen 2. HepBOHa‘{aﬂbHLIe CBE€/ICHHUSA 0 CTPOCHUM BeUleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, MX pa3Mepbl. OIBITBL, JTOKAa3bIBAOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBrxkeHne dacthi BemiecTBa. CBsA3b CKOPOCTH JIBM)KEHMS YacTHI[ C TEMIIEpaTypou.
BpoyHnoBckoe nBmwxenue, auddysus. BzaumopelcTBHE YacTHI] BELIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(KpucTaJUIMYecKuX) Ted. B3auMocBs3b MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M MX aTOMHO MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBL.



Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO BHIKCHHS.

HabGmronenue nuddy3un.

3. HalGmroneHue siBieHHN, OOBACHSIOUIMXCS MPUTSHKCHUEM WM OTTAJIKHBAHUEM YaCTHIL
BEILIECTBA.

no

Jlabopamopuwie pabomul u onvimol.

1. Omenka quaMeTpa aToMa METOJIOM PsIOB (C HCToJIb30BaHUEM (oTorpaduii).
2. OmbITHI IO HAOJIOICHUIO TEIIOBOTO PACIIUPEHUS T'a30B.
3. OmbITHI M0 OOHAPYKEHUIO JACHCTBHS CHUII MOJICKYJISIPHOTO TPUTSIKEHHMSL.

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexanuyeckoe ABuxkeHUE. PaBHOMepHOE UM HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBI)KCHUH. Pacuér myTu u BpeMeHU JBUKEHUS.

SIBneHue HHCPLOUH. 3aKoH HHCPpLOUH. BSaHMOHeﬁCTBHe TCJI KaK IIpUuYrMHa H3MCHCHUA
CKOPOCTHU IABWIKCHUSA TCII. Macca kak MCpa HMHCPTHOCTU TCIa. IInoTHOCTH BeIIECTBA. CBs3b
IJIOTHOCTH € KOJIMYCCTBOM MOJICKYJI B CAMHHUILIC 00BEMa BCIICCTBA.

Cuna kak XxapakTepucTHKa B3auMozaeucTsus Ten. Cuia ympyroctw M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue TAroTeHus u cuwia Tsbkectu. Cuna
TSOKECTH Ha Ipyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue Cuil, HallpaBJICHHBIX I10
onHOI npsimoii. PaBHozelicTBytomas cuit. Cuna TpeHus. TpeHHne CKONIbKEHUs U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

HaOmroieHre MexaHN4ecKoro IBUKEHUS Tela.

N3mepeHue ckopocTH MPSIMOJIMHEHHOTO IBUKEHUS.
Habmronenue siBjaeHUs] UHEPIUH.

HaOnroneHne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHEHHE MacC 10 B3aUMOAEHCTBHIO TEII.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOM.
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Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIJKEHHUs (IIapuKa B JKUIKOCTH, MOJAETH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHsI OpycKa WIM IIapuKa IO HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenne IOTHOCTH TBEPAOTO TENA.

4. OmpIThl, JEMOHCTPUPYIONINE 3aBHUCHUMOCTh pacTsDKEeHUs (AedopManuiu) MPYKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OnbIThl, 1EMOHCTPUPYIOIIKUE 3aBUCUMOCTb CHJIBI TPEHUsSI CKOJIbBKEHUsI OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.



Pasznea 4. /[aBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHBIICHUS U YBEIHUEHUS JaBieHusd. [laBienue ra3za. 3aBUCUMOCTb
JaBJICHHS Ta3a OoT 00bEMa, Temmepatypsl. [lepenada naBneHus: TBEPABIMU TEIAMH, KHUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmochepa 3emnu u armocdepHoe napieHue. [IpUyuuHBI CylecCTBOBaHHS BO3MYITHOU
obonmoukn 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocqepHOro AaBiCHUSA. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHMS.

JlelicTBHe )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumeona)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHus: KUIKOCTHIO U Fa30M.

CooOmarommecst COCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBnenune neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKHBAIOIICH CHIIBI OT 00BbEMa MOrPYKEHHOM YacTh Tela U MIOTHOCTU
JKUJIKOCTH.

PaBeHCTBO BBITANIKUBAIOILEHN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

VYcenoBue maBaHMsS TEN: IUIABAHUE WIM IIOTPY)KEHHE TeJl B 3aBUCUMOCTH  OT
COOTHOIIIEHUS IUIOTHOCTEN TEJIa U KUJIKOCTH.
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Jlabopamopnuvie padbomut u onvimol.

1. HccrnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE€ OT 00BbEMaA MOTPYKEHHON B KHUIAKOCTh
4acTH TeJa.

2. OmnpeneneHre BBITAIKWMBAIOMICH CHUJIBI, JEHCTBYIONIEH Ha TeJO, TMOTPYXKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Maccsl TeJa.

4. OnbITbl, IEMOHCTPUPYIOIIHE 3aBUCHMOCTh BBITAJKMBAIOLIECH CHJIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMaA MOTPYNKEHHOH B KUJIKOCTh YAacCTH Tella U OT IJIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYMpPOBAHHME JIOAKM U OIpEACIICHUuE €€
IPy30II0ABEMHOCTH.



Pa3zgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbIuar, 0JI0K, HAaKJIOHHAs II0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[IpumeHeHne mpaBuiIa paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/]

IMPOCThIX MCXaHU3MOB. HpOCTbIe MEXaHU3MBbI B 6BITy U TCXHHKCE.

Mexanunyeckas sHeprusi. Kunernueckas v noreHuuanpHas 3ueprus. IIpespamenue oqgHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuvie padbomut u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUM Tella IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.

N3mepenune KIIJ] HaKIOHHOM TIIOCKOCTH.
4. H3yueHune 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.

w

8 KIIACC
Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOXKCHUS MOJ'ICKy.]'ISIpHO-KPIHCTH‘IGCKOfI TCOpHUHN CTPOCHUS BCIICCTBA. Macca
U pasMEpbl aTOMOB W MOJICKYII. OHBITI)I, MOATBCPKAAIOIMIUEC OCHOBHBIC ITOJIOKCHHA
MOJ'IGKy.]'IprHOKHHGTPI‘IGCKOﬁ TCOpHHU.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucraminaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUN
MOJ'IGKy.]'IprHO-KHHCTH‘-IGCKOﬁ TCOpHHU. CMauyuBaHue Hu KallWJUIAPHBIC  SIBJICHUSA. TermoBoe
pacIIMpEeHHe U CKaTHUe.

Temneparypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YacTHLL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHsT BHYTPEHHEW »JHEpruu: TerJionepenaya u
coBepieHre padoThl. Busl Temonepeaauu: TeIONPOBOIHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonuuecTBo TermoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIUYECKUX
BEIIECTB. YAenbpHas Termjora maBieHus. [lapooOpa3oBanme u KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(hepHOTro JaBICHHS.

BrnaxxHocTs Bo3myxa. DHeprus TOIUIUBA. Y JeIbHAs TEIIOTa CTOPaHus.

[Tpuntuner pabotel TermoBeix apurarenedd KIIJ[ TemmoBoro nBuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKpY>Karouel cpeibl.



3aK0H COXpaHEHUs U MIPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MPOIEccax.
Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6monenue nuddys3un.
HaOumroieHue sIBJICHUI CMAYMBAHKS M KAITJUISIPHBIX SBJICHHM.
HaGuroienne TermioBoro paciupeHus Ted.
V3MeHeHure 1aBlIeHUs T'a3a MPU U3MEHEHUH 00bEMa U HArPeBaHUM MJTU OXJIAXKICHHUH.
[TpaBuiia u3MEpeHHs TEMITEPATYPHI.
Buel Terionepenadm.
OxJ1axIeHue TIPHU COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepIieHHH padOThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
. Habmroienue xunenus.
. HaGnronenne mocTosTHCTBA TeMITepaTyphl IPH TJIABJICHUU.
. Mojenu TENIOBBIX IBUIATENEMH.
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Jlabopamopnuvie pabomut u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Fa30B, )KUJIKOCTEN U TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIIPHUIIA.

OnbITE, JIEMOHCTPUPYIOIIME 3aBHUCHMOCTH JIaBJICHHS BO3/AyXa OT €ro ooObéma u

HarpeBaHus WU OXJIAKICHUS.

6. IlpoBepka THUIOTE3bl JIMHEHHOW 3aBUCMMOCTH JUJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmronenue m3MeHEHUs BHYTPEHHEW SHEPrHM Tejla B pe3yjbTaTe TEIUIONepenadyd U
palboThI BHELIHUX CHJL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHNUN XOJIOJHON U TOpsYeil BOJIBI.

9. OmpeneneHne KOJIUYECTBA TEIIOThI, HOIYYEHHOT0 BOJON MPU TEIUIOOOMEHE C HAarpeThiM
METaJUIMYECKUM [UINHAPOM.

10. OmnpeneneHue yAeIbHON TEMII0EMKOCTH BEIIECTBA.

11. MccnenmoBanue mpouecca uCnapeHus.

12. OmnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

13. Onpenenenue y1eabpHON TEIUIOTHI IUIABJICHHUS JIbJA.
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Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. [[Ba poaa snekTpuyeckux 3apsaoB. BzaumopeicTBue 3apsKeHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBUS 3apsKEHHBIX TEI OT BEJIUYMHBI
3apsI0OB U PACCTOSTHUSI MKy TEIaMH).

Onextpudeckoe noise. Hanpsk€HHOCTh 3nekTpudeckoro noss. IlpuHnun cynepno3uuun
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsiioB. DJIEMEHTAPHBIA 3ieKkTpudeckuil 3apsg. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DJIEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHHUS DSJIEKTPUUECKOro ToKa. McTOUYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuia Toka. OnekTpuuyeckoe HampskeHue. ConpoTuBiieHUE
IPOBOJHHUKA. Y/IeJIbHOE CONPOTUBJIECHUE BewiectBa. 3akoH Oma Juid  ydacTka Ielu.
ITocnenoBarenbHOE U apaIEIbHOE COSTUHEHUE TPOBOIHUKOB.

PaboTa u MOIIHOCTB 371eKTpHUecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpuueckue nenu
U TIOTPEOUTENHN AIIEKTPUIECKO SHEpruu B ObITy. KOpoTKOE 3aMbIKaHHe.

IlocTossHHBIE MarHuTHL. B3amMoAeHCTBHE IIOCTOSHHBIX MATrHATOB. MAar"HuTHOE IIOJE.
MaruutHoe noJie 3eMJid U ero 3HadeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE moJie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IMOCTOSHHOrO Toka. Vcnonb3oBanue
ANEKTPOJBUIATENIEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onpiter  ®apanes. SBnenue snekrpomarHuTHoW — uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMYyYEHHsI 3NEKTPUUECKOM HHEpruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pona aNeKTpUUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEII.
YCTpOUCTBO U IEUCTBHE IIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpOBOHUKY W TUAJEKTPUKH.
MoaenupoBaHUE CUIOBBIX JIMHUM JJIEKTPUYECKOTO TOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKNN TOK B JKUJKOCTH.
. 1'a30Bb1l pa3psa.
. I3MepeHnne cuibl TOKa aMIIepMETPOM.
. I3mepenune 2neKTpruiecKoro HarpsKeHHUs! BOJIbTMETPOM.
. Peocrar u Mara3uH cOnpoTHUBIICHUH.
. B3aumoericTBrE MOCTOSHHBIX MATHUTOB.
. MonenupoBanre HEBO3MOKHOCTH pa3/IeJICHUs MTOJIFOCOB MarHMTa.
. MonenupoBanrie MarHUTHBIX MMOJIEH OCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.
25.

OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJIHHUK C TOKOM.

DIIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS DJIEKTPOMArHUTHON UHIYKITUH.

Oneitel @apages.

3aBHCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3HUKHOBEHHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

© U wNE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMnBITHI MO HAOIOICHUIO SJIEKTPU3AIUHU Tl MHAYKIIUEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS 3JIEKTPHUUECKOTO MOJIS HA MPOBOIHUKU U AUDIICKTPUKH.

COopka u mpoBepKa pabOoTHI JEKTPUICCKON IIENH TOCTOSTHHOTO TOKA.

H3mepeHnue u peryJInpoBaHUe CUIIbI TOKA.

W3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKQ, MJIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHHUS
pe3ucTopa U HalpsKEHHUs] Ha PE3UCTOpE.

OMnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTbD JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOHUKA
OT €ro JUIMHBI, [JI0LIa/I OTIEPEYHOI0 CEUEHUS U MaTepHraa.

[TpoBepka mpaBuiIa CIOXKEHHUsI HAIPSHKEHUH MPH MOCIEI0BATEIBHOM COSAMHEHUU JIBYX
PEe3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MMapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOIO TOKA, UIIYILLIEr0 YEPE3 PESUCTOP.

Omnpenenenne MOIIHOCTH IEKTPUYECKOTO TOKA, BbIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UIYLIETO Yepe3 JIAMIIOUKY, OT HaNpsyKEHUS Ha
HEW.

Omnpenenenne KIIJ] narpeatens.

HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IIOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TIOJNS TIOCTOSHHBIX MAarHUTOB TIPH WX OOBEAMHEHUU U
pa3elIeHuN.

UccnenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbI TOKA W HANpPaBJIEHUS TOKA B KaTYIIKE.

N3yuenune AeiicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoHncTpyrnpoBanue u nu3ydeHue padboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnbITel 1O HCCIAEAOBAHUIO SIBICHUS AJIEKTPOMATHUTHOM WHIYKLUHU: HCCIIEOBAHUE
W3MEHEHUH 3HaYEHUS U HAIPaBJIEHUS WHIYKIIMOHHOTO TOKA.



9 KJIACC
Pa3zgen 8. Mexannueckue siBJIeHHUSA.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro JBHWKEHHUs. PaBHOMEpHOe mpsMonMHEiHOe aBuxkeHue. HepaBHomepHoe
npsiMoJMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TIpsiMOJIMHEHOe aBMkeHue. CBoOoHOE maenue. OnbIThl
lanunes.

PaBHOMEpHOE ABIIKEHHE TIO OKpYXHOCTH. [lepmon m dacrora obOpamenwus. JluHeiHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHiumn
CYINIEPIO3ULIUH CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKEHMsI, Cuila TPEHUS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cwia TSHKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO IaJICHHUS.
Jmwxenne tuaner Bokpyr Comnma. [lepBas kocMmumyeckass ckopocTb. HeBecomocTs
Heperpy3Ku.

PaBHOBecue maTepuaabHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTwH.

Nmnynse Tena. M3menenne umiynbca. VMimynbe cuiibl. 3aKOH COXpaHEHUST UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckasi pabota U MOMIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b
sHeprun U padotTel. [loTeHlManpHas 2HEPrus Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkatoil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

Hemoncmpayuu.

=

Habmronenne MexaHU4ecKoro IBKEHUS Tella OTHOCUTEIHLHO Pa3HBIX TeNl OTCUYETA.
CpaBHEeHHME TyTE€H W TPACKTOPUN JBHKEHUS OJIHOTO M TOTO K€ Tela OTHOCHUTEIHHO
pa3HbIX TeJl OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSMOTMHEHHOTO JIBHKCHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

HabGmronenue aBuXeHUs Tena mo OKPy>KHOCTH.

HaGmronenne MexaHndecKux SIBICHHM, MPOUCXOMSIINUX B cucTemMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCUTEILHO KaOnuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChl Tea U JIEUCTBYIONIEH Ha HETO CUJIBI.

8. HalOnroneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TE.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBHIKEHHH.

10. Ilepenaya ummynabca Npu B3aUMOAECHCTBUU TEI.
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11. TIpeobpa3oBaHust SHEPTUH NTPU B3aUMOICHCTBUH TEJL.

12. CoxpaHeHue UMIIYJbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue uMIysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HabumroieHne peakTUBHOTO JIBUKEHMSL.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU JABMXKEHUU TeJla M0/ I€HCTBUEM IPYKUHBI.

Jlabopamopuwie pabomsl u onvimol.

1. KoncTpyupoBaHue Tpakra Ui pa3srOHa U JAIBHEUIIEr0 PaBHOMEPHOI'O JBHKCHUS
IIapUKa WU TEJIEKKH.

2. OmnpeneneHue CpenHEHl CKOPOCTH CKOJBKEHUS OpycKka WM JBWKCHHS MIapUKa IO
HAaKJIOHHOH IIJIOCKOCTH.

3. OmpeneneHne YCKOpEHHsI Tela TNPH PAaBHOYCKOPEHHOM JBIDKEHHHM 110 HAKJIOHHOM
IUIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBU)KEHUHU 0€3
HavyaJIbHON CKOPOCTH.

5. TlpoBepka TUIIOTE3BI: €CIHM MPU PABHOYCKOPEHHOM JBMKCHHH 0€3 HAa4aIbHON CKOpPOCTH
IIyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YMCET, TO COOTBETCTBYIOUIME ITPOMEKYTKH BPEMEHU
OAHMHAKOBBI.

6. MccnemoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JIABIICHNUS.

7. OmnpezneneHue Ko3pPUIHEHTA TPEHUS CKOIbKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

9. Ompenenenre pabOTbl CUJIBI TPEHHUS NPU PABHOMEPHOM JIBUKEHHUU Teja 110
FOpI/I3OHTaJ'II>HOI\/’I TTOBEPXHOCTH.

10. Onpenenenue pabOTHl CHJIBI YOPYTOCTH IpH TNOABEME TIpy3a C HCIOJIb30BaHUEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

11. M3yueHue 3aKOHa COXPAHEHUS SHEPTUH.

®

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.

KonebarenbHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWH: TEPHUOM, 4YacTOTa,
aMIuMTya. MaTtemaTuueckuid W TPYXKUHHBIH MasTHUKA. [IpeBpaiieHue dSHepruu Mpu
KoJIeOATEIFHOM JIBUKCHUM.

3aryxaromue kojebanus. BeiHy)kneHHble koneOanus. Pesonanc. MexaHWdecKue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOJTHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Hab6nronenue xonebanmii Ten moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabGnronenne BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

Pacrnipoctpanenue mpoJ0oabHBIX U MMONIEPEYHBIX BOJIH (HA MOJICIH).
HalGnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.
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Jlabopamopuwvie pabomot u onvimeul.

1. OmnpexneneHue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTeMaTUYECKOr0 MasiTHUKA.

OnpezneneHue 4acTOThl U Meproja KojaeOaHUH IPYKUHHOIO MasiTHUKA.

3. MHccrnenoBanue 3aBHCHMOCTH TEpHOAA KOJNEOAHUI MOJBEMIEHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TEpPHOAA KOJeOaHHWH MPYKMHHOTO MasTHUKAa OT MAacChl

rpysa.
5. TlpoBepka HE3aBHCUMOCTH TIEPUOIA KOJICOAHMIA TPY3a, MOABEIICHHOTO K HUTH, OT MaCChI

rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IE€pHOJa KoyueOaHUIl NPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHHUsl CBOOOIHOTO Ma/leHUs.

no

Pa3nes 10. DiieKTpOMarHuTHoe 10Jie M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. [lIkana 3/eKTpOMarHuTHBIX BOJIH. M crionbp30BaHMe IEKTPOMArHUTHBIX BOJH JUISL COTOBOM
CBSI3H.

OnexkTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolcCTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMICTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.
1. W3ydeHue CBOMCTB 2IEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBetoBble siBICHHS.

JlyueBas monenb cBeta. Mcrounuku cBera. IlpsmonuneiiHoe pacnpocTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxkenue ceera. [1nockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.

HpCHOMHCHI/IC cBeTa. 3aKOH MMpCJIOMJICHUA CBETA. ITonHoe BHYTPCHHCC OTpPAXKCHUC CBCTA.
Hcmonp30BaHue MOJTHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xopx nyueit B smH3e. Onrtuyeckas cucrema (oToamnmnapara, MHUKpPOCKONa U
Tesneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CliojkeHre CrIeKTpalibHbIX 1BETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IlpsMonuHeTHOEe pacIpOCTPAHEHUE CBETA.



OtpaxkeHue cBeTa.

[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C MTOMOILBIO JIUH3.

. IIpunnun neiictus poroanmnapara, MUKPOCKONA U TEIECKOIIA.
10. Mogens riasa.

11. PaznoxeHue OEIIoro CBETa B CIIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
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Jlabopamopnwvie pabomot u onvimeul.

1. HccnenmoBaHue 3aBUCUMOCTH yIila OTPAKEHUS CBETOBOT'O JIyda OT YIJla MMaJICHHUS.
W3yueHne XxapakTepuCTHK H300paKEeHNUs TIpeIMETa B IIIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yIJIa TPEJIOMJICHUS CBETOBOTO Jiyya OT yrjla MaJIeHUsl Ha
TPaHULIE «BO3TYX—CTCKIIO».

[Tony4yeHne n300paXKeHUI C MOMOIIBIO COOMPAOIICH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPATOIIEH JTNH3BIL.

OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OneITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB NPHU WX HAOIIOJICHUU 4Yepe3 IIBETOBBIC
(UIBTPHL.
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Pa3zgen 12. KBanToBbIE ABJICHUS.

OneiTel Pesepdopaa u manerapuas Mmoaens atoMa. Mozens atoma bopa. Ucnyckanue u
norsjouieHue ceera atoMoM. KBanTel. JInHelHyaThie CIIEKTPEI.

PagmoaktuBHOCTh. Anbda, Oeta- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO sjpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaamoaktuBHble mpeBpainenus. Ilepuop
rojypacrnajaa aTOMHBIX SIAEp.

SnepHble peaknuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCE. DHEPTHUs CBS3U
aTOMHBIX saep. CBsA3b Macchl W SHepruM. Peakuuu cuHTe3a M JeneHus saep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.

CrHeKTphl U3J1y4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnexTp BomopoJa.

Habmoienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus uzinydeHus NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.
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Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYAThIX CIIEKTPOB U3TY4EHUS.



2. HccnenoBaHue TpPEKOB: W3MEPEHHE ODHEPrUM YacTUIBI [0 TOPMO3HOMY IIyTH (IO
¢dororpadusm).
3. U3mepeHue paaroakTHBHOTO (oHa.

IHoBTOPUTEIBbHO-00001IAIOIUI MOTYJIb.

[ToBTOpUTENBEHO-0000IIAOIMINK ~ MOIYIb  TpPEJHA3HAYEH JUISl  CHCTEMaTH3allud |
0000IIeHHUsT IPEMETHOTO COJICPIKAHMSI M OTIBITA IEATEILHOCTH, IPUOOPETEHHOTO NIPU U3YUCHHUH
BCEro Kypca (hpM3MKH, a TaKKe ISl MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBINA MPEAMET.

[Ipy wW3ydeHHH [JaHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMAaTU3HPYIOTCS  BUIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCnedmBacTCs JOCTHIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBbIX pe3ynbTaToOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAyYHAasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIEAOBAHUS SIBJICHUMN
OPUPOABI W TEXHHUKHU, OBJIAJICHHME YMEHUAMU OOBICHATH (DU3HUECKUE SIBICHUSA, MPUMEHSSA
MOJIYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIE€ KaYeCTBEHHBIC U IKCIIEPUMEHTAJIbHEIE.

[IpyHIMIINAIBHO IEATEIBHOCTHBIM XapaKkTep JaHHOTO pa3zelia peain3yercs 3a CYET TOro,
4TO 00y4arolLrecs BhIIOJIHAIOT 331aHNUs, B KOTOPBIX UM IpEeAJIaraeTcs:

Ha OCHOBC IMOJTYYCHHBIX 3HAHUUI paciio3HaBaTb U HAYYHO OOBACHATH (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA
B Oprxcanmeﬁ pupoac u HOBCCﬂHCBHOﬁ KHU3HU,

HCIIOJIB30BAaTh HAYYHBIC MCTOAbBI UCCIICAOBAHUSA (I)I/I3I/I‘leCKI/IX HBHGHHﬁ, B TOM YMCJIIC IJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB;

00BSACHATH HAayYYHBIC OCHOBBI HanOoyee BaKHBIX I[OCTI/DKCHI/Iﬁ COBPECMCHHBIX TGXHOJ’IOFHfI,
HAIpuMmep, MpakTUICCKOro UCIoJIb30BaHUA PA3JIMIHBIX UCTOYHUKOB SHCPIUU Ha OCHOBC 3dKOHA
MNpeBpalICHUA U COXpPaHCHHA BCEX M3BECCTHBIX BUI0OB SHCPIUH.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

HSyLIeHI/IC (1)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6HI€1"O O6p&30BaHI/I${ HaIlrpaBJICHO Ha AOCTHXKCHHUC
JIMYHOCTHBIX, MCTANTPCAMETHLIX U IPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3yJIbTATOB.

B pesynbrate w3yueHus (UMK Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatorerocst 6yayT chopMUPOBAHbI CICAYIOIINAE JTHYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) IaTPHOTHYECKOr0 BOCTIMTAHUS:
e —IpOSBIICHHE WHTEpeCa K HWCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
¢buznuecKoil HayKu;

e —ILIEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
e 2) rpakIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
e —TOTOBHOCTh K aKTUBHOMY VYYaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U

ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

e —OCO3HAHHME Ba)XHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

e 3)3CcTeTHYeCKOro BOCIIUTAHMS:

e —BOCIpHUATHE JCTETUYECKUX KayecTB (U3NYECKOM Hayku: e€ TapMOHHUYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOTI'0 MO3HAHUSL:

e —OCO3HAHHE LIEHHOCTH (U3NYECKON HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAaHUs MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

e —pa3BUTHE HAy4YHOH  /0003HATEIBHOCTH, HHTEpeca K  HCCIEOBATENIbCKOI
JeSITEIIbHOCTH;

e 5) popmupoBanus KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1ar0NOTy U

e —OCO3HAHHE LIEHHOCTH 0e30macHoOro obpasza *KHM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, Ba)XHOCTH TpaBUJ OE30MacHOrO IOBEACHMSI Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUYECKUM H TETJIOBBIM 000PYOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e —chOpMHPOBAHHOCTh HaBbIKa pe(dieKCHH, TpPU3HAHUE CBOEro IpaBa Ha OIIMOKY H
TaKOro )K€ [TpaBa y APYroro 4ejaoBeKa;

e 6) TPY10BOIrO BOCIIUTAHUSA:

e —aKTUBHOE YyYyacTHM€ B pEIIEHWH TPAKTHUUECKUX 3a4a4 (B pamMKax CEMbH,
o0pa3oBaTeNbHONW OpraHM3allid, TOpoJa, Kpas) TEXHOJOTHYECKOH U COLUAIbHON
HAIPaBJIEHHOCTHU, TPEOYIOIKX B TOM YKcie U PU3NUECKUX 3HAHUM;

e —HHTEpEC K NPAKTUYECKOMY U3yUEHHIO MPO(ECCHid, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

e —OpHEHTalUs Ha NpUMEHeHue (U3MYECKUX 3HAHUU JUIsl peuleHHsl 3ajad B 00JIacTU
OKpYXKarollel cpeibl, INITAHUPOBAHMSI TIOCTYNIKOB M OLIEHKH MX BO3MOYKHBIX IOCIEACTBUM
JUISL OKPY>KAIOIIEeN Cpeibl;

e —OCO3HaHHUE II00aTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTel UX peIIeHus;

e 8) aganTanmuM K M3MEHSIIONIUMCH YCJIOBHSAM COLMAIBLHON U PUPOIHOM Cpeabl:

e —IMOTPEOHOCTH, BO B3aWMOJEUCTBUU IMPHU BBIIOJHEHUU HCCIEAOBAHUN U TPOEKTOB
(bU3HYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e —TIIOBBILIECHNE YPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTb;



e —TOTPeOHOCTh B (hOPMHPOBAHUM HOBBIX 3HAHWU, B TOM 4HCIe (HOPMYIUPOBATH HJIEH,
IIOHATHSA, TUIIOTE3bI O (I)I/ISI/I'-ICCKI/IX o0BeKTax U SIBJICHUAX,

e —O0CO3HaHUE Ie(HPUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pru3uKw;

e —IUIAHMPOBAHUE CBOETO Pa3BUTHS B IPHOOPETCHUU HOBBIX (PM3MUECKUX 3HAHHUIA,

. — CTPCMJICHUC AaHAJIM3UPOBATb W BbIABJIATH B3aWMMOCBA3U IMPUPOILL, O6H_I€CTBa u
9KOHOMUKH, B TOM YHCJIEC C HCIIOJIb30BaHHEM (DU3NUYCCKUX 3HAHUM;

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOeHMs MpOrpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS Y
oOyuaromerocss OyayT chopMupoOBaHBI MeTaNpeAMeTHbIE  Pe3yJbTaTbl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCAJIbHbIE Yy4eOHbIE AEMCTBHS, KOMMYHUKAaTUBHBIE YHUBEpCAJbHBIC
yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHBIE JCHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
bBa3oBble Jlornyeckne JeicTBUA:

e BBIIBJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKN O0BEKTOB (SBICHHN);

e YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaCCH(HUKAIMU, OCHOBAHUS Il 0000IICHUS 1
CpaBHCHUS;

e BBUIBIISATh 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B pacCMaTPUBAEMBIX (DaKTax, JaHHBIX H
HaOJI0ICHUAX, OTHOCAILIMXCS K (PU3MUECKUM SBICHHSIM;

e BBUIBIISITh TNPUYMHHO-CIICJCTBEHHBIC CBS3M TP HW3YUYEHUHM (U3NYECKUX SBICHUHA H
IPOIIECCOB, JI€NaTh BBIBOJAbI C HCIHOJIb30BAHMEM JEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3AUMOCBS3X (PU3NUYECKUX BEITUUNH;

e  CaMOCTOSTENILHO BBIOMpATh CIIOCOO pemieHust yueOHoN (u3ndeckoi 3a1a4un (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PpEHICHWs, BBIOOp Hambosiee TOAXOMALIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBaTeLCKue AeliCTBUA.

e  HCIOJIb30BaTh BOIPOCHI KaK MCCIIECOBATEILCKUM HHCTPYMEHT MO3HAHUS;

e TPOBOJUTH MO CAMOCTOSTEIHHO COCTABIEHHOMY IUJIAHY OIIBIT, HECIOKHBIN (U3NYECKUI
JKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBJICHUS;

e OIEHUBATh HAa MPUMEHHMOCTh M JIOCTOBEPHOCTh MH(POPMAIUIO, TIOTYYECHHYIO B XOJE
WCCJICIOBAHMS WIIH SKCTIEPUMEHTA;

e CaMOCTOSTENHHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, OIBITA, UCCIICTOBAHMS;

e MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a TAKKe
BBIJIBUTATh TIPETOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Patora ¢ undopmaunmeii:

e TPUMEHSTh PA3IMYHBIE METO/bl, MHCTPYMEHTBI U 3alpochl MpH TIOUCKE M O0TOOpe
nH(pOpPMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHO! (hu3nueckoi 3a1auu;

e AHAJIM3MPOBATh, CUCTEMATH3MPOBATh M HHTEPIPETHPOBATH HH(POPMAIUIO Pa3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;



e CaMOCTOATENILHO BBIOMpaTh ONTUMAJIBHYIO (GOpMy TMpeACTaBICHUS HHPOPMAIMH U
WUTIOCTPUPOBATh pPEIIaeMble 3a/1adll HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelcTBUA:

e B X0J¢ 0OCyxIeHHs y4eOHOro Marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX pPabOT U
IPOEKTOB 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbl U BBICKAa3bIBaTh HJICH,
HalleJIEHHbIC Ha PELICHUE 3a]aull U MOAJep KaHie 01aroxkKeaaTeIbHOCTH OOIEHHUS;

e CONOCTaBIATH CBOM CYXICHUS C CYKICHUSMH JpPYIMX YYaCTHHKOB JIMAJIOra,
OOHapY>KUBATh PA3IMYKME U CXOJICTBO O3HIINH;

e  BBIPAXKATh CBOIO TOYKY 3PECHUS B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

° HY6J'II/I‘-IHO MMpEaACTaBIATH PE3YIbTATBL BBITTOJIHEHHOI'O (1)I/I3I/I‘-IGCKOI“O OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

e [IOHUMMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U MHJIMBUIyalbHOU pabOTHI NIPU
peLIeHUH KOHKPETHOH (PU3NUECKOM MPOOIEMBI;

° MNpUHHUMAThL LCJIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATH I[efICTBHﬂ no eé
JOCTHKCHUIO: PAaCIpPEeAesTh POJH, OOCYXKIATh MPOLECCHI M PE3yIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

e BBINOJHATH CBOI YacTh pPa0OTHI, JIOCTHras KayeCTBEHHOTO pe3ysbTara IO CBOEMY
HaITpaBJICHHUIO U KOOPJAUHHPYS CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaH/bI;

e OIIGHHWBATh Kauy€CTBO CBOETO BKJIAZa B OOIIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIBHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranuzanus:

e  BBIIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalMUsAX, TPEOYIOIIUX AJIS PEeLICHUS
(bu3nyecKux 3HaAHUI;

e OPHMEHTHPOBATHCS B PANIMYHBIX NOAXOJAX MPHUHATHS pEIIEHUH (MHIMBUIYaIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIo);

e CaMOCTOSITEJIbHO COCTaBISATh AalTOPUTM peHIeHUs (U3NYECKOM 3aaydl WU IUIaHa
UCCIICIOBAaHMUs C YYETOM MMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpOBATh MIpEaraéMble BApUaHThI PELIEHUN;

e JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

e  JIaBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallUH U IIpeJylaraTh MJIaH €€ U3MEHEHMUS],

e  OOBSICHATH MPUYHMHBI JOCTHKEHUS (HEJOCTUKEHHS) pe3yIbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCII€ B XOJ BBINOJIHEHUS (PU3UUYECKOTO
UCCIICIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIHUXCS
CUTYalli, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYTHOCTEH;

e OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIOpa WM TUCKYCCHHM Ha Hay4yHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



e TMpHU3HABaTh CBOE MpaBO Ha OMMKOKY MpU peleHUH QU3NYECKUX 3aJad WId B
YTBEPKJICHUSIX Ha HAyYHbIE TEMBI M TAKOE K€ MPaBo JPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 Kjiacce IpeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAKATh
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

e WCHOJB30BATh TOHATHA: (U3NYECKHME ¥ XHMUYECKHE SIBJICHHUS, HaOIIOJCHHE,
9KCIIEPUMEHT, MOJENlb, TUIOTe3a, €IWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIe€ COCTOSIHUS BellecTBa (TBEpPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOe
IBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJeWcTBYyOmAs cwia, aedopmamus (ympyras, IUIacCTHYecKasl), HEBECOMOCTH,
COOOIIAOIINECS COCY/IBI;

e paznmyath sBieHUs (IUQQy3us, TEIUIOBOE ABIKEHHE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE [B)KCHHME, WHEpLUs, B3aUMOJCUCTBUE TeEJl, pPaBHOBECUE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BPAILCHMS, Ilepeaada JaBIeHUs TBEPAbIMHU TEIIAMH,
KUAKOCTAMU U Tra3amMu, arMochepHOe JaBlieHWE, IUIaBaHHWE TeJ, MPEeBPALICHUS
MEXaHUYECKOM 3HEPruu) 1o ONUCAHUI0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

e pacrmo3HaBaTh IPOSIBICHHWE M3YUYEHHBIX (U3NYECKUX SIBIICHUH B OKpYXarolleM MUpE, B
TOM 4YHcie (U3MUECKUE SIBIEHUS B IPHUPOJE: MPUMEPhl JBMXKEHHUS C pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW W HEXHMBOM IpPUPOJE, NEWCTBUE CHUIIbBI TPEHUS B NPHUPOAE U
TEXHUKE, BJIMSHHE aTMOC(HEpHOro J[aBJIEHUS Ha >KUBOM OpraHusM, IUIaBaHUE pBIO,
ppluyaru B TeJe 4YelOBeKa, MPU 3TOM MNEPEBOJAUTH MPAKTHUUECKYIO 33Jady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

e ONUCHIBATH M3YYEHHBbIE CBOMCTBA Teld U (PU3MUECKUE SIBJICHMS, UCHOJB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, OOBEM, IMJIOTHOCTh BEIIECTBAa, BPEMs, IMYyTb, CKOPOCTb, CPEAHS
CKOPOCTb, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC TeJla, Cujla TPeHMs, JaBieHue (TBEPIOTo
TeJa, )KUJKOCTH, Ta3a), BBITAIKMBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIHOCTb, IJIEUO0
CHUJIBI, MOMEHT CHJIbI, KOO (ULIUEHT MOJIE3HOTO IeHCTBUS MEXaHU3MOB, KHHETHYECKAsl U
NOTEHIMAJIbHAS SHEPTHsl), IPU ONMHUCAHUM TMPABHIBHO TPAKTOBATh (PM3UUECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS M €TUHUIbI (U3NUYECKUX BEMYHMH, HAXOIAUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JAPYIMMU BEIHMYHMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e  XapaKTepu3oBaTh CBOWCTBA Tell, (PU3UUECKUE SBJICHHS U MPOLECCH], NCIONb3Ys MpaBUIIa
CIIOKEHUS CWJI (BIOJb OJHOU MpsMoM), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumena,
NpaBUIO paBHOBecusi pbruara (0J0Ka), «30J0TOE MPaBHIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHMYECKON OSHEpPIruu, MpU ATOM JAaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTUUECKOE BBIPAKEHMUE;

e OOBSICHATH (PU3NYECKHE SBICHMUSI, POLIECCH] M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYallMil IPAKTUKO OPUEHTUPOBAHHOI'O XapaKTepPa: BBIABIATH IPUUYUHHO-CIIEACTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoil Ha 1-2 H3y4yeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarh pacu€THbIE 3adaud B 1-2 JeHCTBHS, UCIOJNB3Ys 3aKOHBI W (OPMYJIBI,
CBsI3bIBaOIME (PM3NYECKHE BETMUYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3alliChIBATh
KpaTKOE YCJOBHE, MOJCTABIATH (U3NYECKUE BEIUYUHBI B (OPMYIbl U IMPOBOIUTH



pacuéThl, HAXOUTh CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE [Tl pEIICHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYCHHON (PU3MUECKON BEITMYMHEI;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOUIN (HU3HUUECKUX METOJIOB,
B ONMCaHUM MHCCJIENOBAaHUS BBIACIATh IIPOBEPSAEMOE IPEANOIOKEHUE (TUIIOTE3Y),
pa3ianyaTh U MHTEPIPETUPOBATH IOJYYEHHBIM pe3ysibTaT, HaXOAUTh OIIMOKU B XOJ€
OIBITA, IEJIATh BBIBOJBI 10 €TI0 PE3YIIbTATAM;

MPOBOAMTDH OIBITHI MO HAOMIOAEHUIO (PU3MUECKHUX SBJICHUN WM (U3UYECKUX CBOMCTB
Ten:  (opMynupoBaTh MPOBEPSEMBIC TPEANONOKEHHUS, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOIBL;
BBITIOJHATH TPSIMBbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI H
TEMIEPATypbl C HCIOIb30BAaHUEM AHAJIOTOBBIX M LU(GPOBBIX NPUOOPOB, 3aMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA,
MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3NYECKOW BEIUYUHBI OT JIPYToil C
WCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHHUM (3aBUCUMOCTH IYTH PABHOMEPHO JBHKYIIETOCS
Tejla OT BPEMEHU JBWXXECHUS Teja, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tl M HE3aBHCUMOCTH CWJIBI TPEHUS OT IUIOIIAIH
COIIPUKOCHOBEHHUS TEJl, CUJIbl YIPYTrOCTU OT YIUIMHEHHS IIPYKUHBI, BBITAJIKUBAIOLIEH
CWIBl OT O0BEMa TMOTrpYy:KEHHOW 4YaCTH Tela H OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IIYyOWHBI, HAa KOTOPYIO MOTPY>KEHO Telo,
YCIIOBUM IIJIaBaHUSI Te€J, YCJIOBMM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS,
clenysl IpeIoKEHHOMY IUIaHy, (PMKCHPOBAaTh PE3yJibTAaThl MOJYYEHHOM 3aBHUCHMOCTU
bu3nYeCKUX BEIMYUH B BHJE MPEATIOKEHHBIX TaONIUIl U TPaUKOB, AeTIaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEeI0BAHUS;

MPOBOAMTH KOCBEHHBIE M3MEPEHUS (PU3UYECKMX BETUYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH M TBEPIOTrO Tela, CWIA TPEHUsS CKOJIBKEHMS, JAaBICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIA, IEHCTBYIOMIAS HA MOTPYKEHHOE B KHUIKOCTh TENO, KOAPDUITUEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEUIOKEHHON WHCTPYKIUU: TIPU
BBIMIOJTHEHUH HM3MEPEHUN CcoOMpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY M BBIYUCIATH
3HAYCHUE NCKOMOM BEIIUYMHEL,

coOnrofaTh TpaBWJIa TEXHUKHM O€30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBl JEUCTBUS TPUOOPOB M TEXHHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOIIAIONINECS COCYJIbl, OapoMeTp, pblyar, MOJBHKHBIM U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIIUITBI IEHCTBUSI U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB
C OMOpoll Ha WX OmucaHUS (B TOM YHUCIE: MOAMUIHUKHA, YCTPOWCTBO BOJOMPOBO/IA,
TUIPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp),
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN W HE0OXoauMble (Qu3uvecKue
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TpPHUMEpPHl (HAXOAWUTh HHPOpPMAMIO O TpPHUMEpax) MPaKTHUYECKOTO
WCIIONB30BaHUS (U3MYECKUX 3HAHWK B TIOBCEIHEBHOM JKM3HU I OOECTICYCHUS
0e30MacHOCTH TMpH OOpalleHHd C TNpudOpaMH U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUS 370POBbs M COOJIIO/IEHNS] HOPM 3KOJIOTMYECKOr0 MOBEACHUS B OKpYKarolien
cpene;

OCYIIECTBIISATh OTOOP MCTOYHWUKOB HHpoOpMmanuu B VIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEKOIIUXCS 3HAHUN U NMYTEM CPaBHEHUS
Pa3IMYHBIX WCTOYHUKOB BBIACISATH MH(MOPMAIUIO, KOTOpAs SIBISETCS MPOTHBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

HCIIOJIb30BATh MPHU BBITOJHEHUH YYE€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
(U3UYECKOTO COAepKaHUS, CIIPABOYHBIE MaTEePHAIbI, pecypchl cetu HTepHeT, BIaieTh



npuéMaMM  KOHCIIEKTUPOBAHMs TEKCTa, MNpeoOpa3oBaHus HHGOpPMALMU M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MHCbMEHHBIC M YCTHBIE COOOLICHMsI Ha OCHOBE 2-3
MCTOYHHUKOB MH(POpPMAUN (PU3HUUECKOTO COJEPXKAHMUSA, B TOM UHUCIIEe MyOJIWYHO JAenaTh
KpaTKhe COOOIIEHUsl O pe3ysibTaTax MPOEKTOB WINM Y4E€OHBIX HCCIEIOBAaHUMN, IPU 3TOM
IpaMOTHO  HCIIOJIb30BaTh M3YUYCHHBIM TOHATHHHBIA  ammapar Kypca  (QU3HKH,
COIPOBOKIATh BBICTYIIJICHUE NIPE3ECHTALUEH;

K xoniy oOyuyenus B 8 kiiacce npeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHSATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSIHUSI BEIECTBA, KpUCTAUIMYECKHE W aMopQHble Tena,
HACHIIIEHHBI ¥ HEHACHIIEHHBIN Tap, BIAKHOCTh BO3/yXa, TeMIepaTypa, BHYTPECHHSSA
SHEpPrusi, TEIJIOBOM JBUTATENb, JJIEMEHTAPHBIA SJCKTPUUECKUN 3apsiil, IEKTPHUUECKOE
10JIe, TPOBOTHUKH U JMAIEKTPUKH, TOCTOSIHHBIN JIEKTPHUECKUI TOK, MArHUTHOE TIOJIE;
pa3iuuaTh SBICHHUS (TEIUIOBOE pacCHIMpEHUE M CKaTue, Tervlonepenaya, TEIIOBOE
paBHOBeCHE, CMa4yMBaHHWE, KAWUIPHBIC SBICHUS, HCIApEHUE, KOHJEHCALNs,
IUIaBJICHUE, KPUCTAIUTH3AIUS (oTBepueBaHue), KHUIICHUE, Terionepenaya
(TErUIONMpPOBOHOCTD, KOHBEKILMS, HW3IY4YECHHE), OSJCKTPU3AlUs Tell, B3auMOJICHCTBHE
3apsAoB, JEHCTBUSL AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aHMOJICHCTBHE
MarHuTOB, JCHCTBME MAarHUTHOTO TIOJsl HA TMPOBOJHUK C TOKOM, DIIEKTPOMAarHUTHAS
UHAYKIHS) TIO ONHMCAHUIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MYECKHUX SIBICHHUN B OKPYKAIOIIEM MHpE, B
TOM YHcIe (pU3rUecKue SBICHHS B IPUPO/IE: TIOBEPXHOCTHOE HATSKEHNE M KAIMJUIIPHbIC
SBJICHUS B MIPUPOJIE, KPUCTAIUIBI B MIpHUpoJe, u3inydeHue ConHIa, 3aMep3aHre BOJ0EMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHuTHOe Toje 3emiu, Jpend
TIOJIFOCOB, POJIb MAarHUTHOTO TIOJIS JIJISL JKU3HHM Ha 3emJie, TMOJSIPHOE CHUSHUE, TIPU 3TOM
NEePeBOJIUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJIEJIATH CYILIECTBEHHBIE CBOICTBa
(mpu3HaKku) PU3HUECKUX SIBICHUN;

OIHUCHIBATh M3YYECHHBIE CBOWCTBA TNl M (DPU3MUYECKHE SBJICHUS, UCHOIb3Yys (U3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI OSHEPTHsi, KOJMYECTBO TEIUIOTHI, Y/AeTbHas
TEINIOEMKOCTh ~ BEIECTBA, yJelbHass TEIUIOTa IUIABJICHMs, yJelbHas TeIoTa
napooOpa3oBaHMs, yJeNbHAas TEIIOTa CrOpaHWs TOIUIMBA, KO3(duIMEeHT mone3Horo
JICCTBUSI TETUIOBOM MAITMHBI, OTHOCHTEIbHAS BIAXKHOCTh BO3AYyXa, JJIEKTPHUYCCKHMA
3apsijl, cujla TOKa, BJIEKTPUUYECKOEe HaIpsDKEHHE, COMPOTUBICHUE MTPOBOIHUKA, YIEIbHOE
COITPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTH AJIEKTPHUECKOTO TOKA), TPU ONHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUIH CMBICI HCIOJIb3YEMbIX BEJIMYMH, O0O3HAYEHUS U
eIUHUIBl  (PU3WYECKUX BEIMYWH, HAXOJUTHh (OPMYIBI, CBS3BIBAIOUINE JTAHHYIO
¢u3nUecKyr0 BEIWYMHY C JAPYITMMHU BEIMYMHAMH, CTPOUTH TpapuKd HU3YyYEHHBIX
3aBUCUMOCTEH (PU3MUYECKHUX BEINYHH;

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS M TPOLECCHl, HCHOIb3YS
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH CTPOCHHS BEIIECTBa,
IPUHIUI CYNEPIIO3UIUH oJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsia,
3akoH OMa JUIst yyacTka 1enw, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUs] SHEPTHH, TIPH
ATOM JaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYecKoe
BBbIpaXXCHHUE;

OOBSICHATH (PU3NYECKUE TPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIHH
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHOCIEACTBEHHbIE CBS3H,



CTPOUTH OOBSICHEHUE M3 1—2 JTOTHYECKHX IIaroB C OMopor Ha 1—2 M3y4eHHBIX CBOWCTBA
bu3nUecKux sBICHUH, (GPU3NIECKUX 3aKOHOB MIH 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HUCHONB3YS 3aKOHBI U  (OPMYJIBL,
CBSI3bIBaOIIME (PM3NYECKHE BETMYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[a4d 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBIISATH HEJOCTATOK JAHHBIX U PEIIeHUs 3aJadd, BbIOUpATh
3aKOHBI U (POPMYJIIBI, HEOOXOUMBIE IS €€ PELIeHHUs, TPOBOAUT PACYETHI M CPAaBHUBATD
MOJIyY€HHOE 3HauUeHUE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpoOIEMbl, KOTOPhIE MOKHO PELIUTh IPU MOMOIIN (PU3UUECKUX METOJIOB,
UCIIONIb3YSl  ONKCAHUE KCCIEAOBAaHUSA, BBIIEIATH IPOBEPAEMOE MPEANOIOKEHUE,
OLICHMBATh [TPaBUIIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0BAHUS, JI€1aTh BHIBOJIBI;
MPOBOAMTD OMBITHI MO HAOIIOEHUIO (DU3UUECKUX SIBICHUM WU (U3NYECKUX CBOUCTB TEI
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTD JTaBJICHUS BO3yXa OT €ro 00béMa, TeMIeparypsl,
CKOPOCTH Tpoliecca OCThIBaHMS U HArpeBaHUs NPU U3IYyYEHUH OT IBETa H3IIydaroleit
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPbI )KUJKOCTH U
wiomanau e€ TOBEPXHOCTH, SJEKTPHU3aIUs Tell U B3aUMOJCHCTBHUE AIEKTPUUYECKUX
3aps0B, B3aWMOJEUCTBHUE IOCTOSHHBIX MarHUTOB, BU3yaJM3allds MarHUTHBIX MOJIEH
MOCTOSTHHBIX MarHWTOB, ACMCTBUS MAarHUTHOTO TOJsSI HA TMPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMArHUTa, CBOMCTBA SJIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
MpoBepsieMbIe MIPEINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000PY/I0BaHHS,
OIMCHIBATH XOJI OTBITA ¥ (POPMYITHUPOBATH BBHIBOJIBI;

BBITMIOJHATh MpPsIMbIE U3MEPEHUs TEeMIIepaTypbl, OTHOCUTEIBHON BIQXKHOCTH BO31yXa,
CHJIBI TOKa, HANPSHKCHHUS C MCIOJIB30BAaHHEM aHAJIOTOBBIX IPHOOPOB W JAaTYMKOB
bu3MYeCKUX BEIMYUH, CPABHUBATH pPE3YJIbTAaThl HM3MEPEHUNH C Y4E€TOM 3aJaHHOU
a0COJIIOTHOW MOTPEIIHOCTH;

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3WYECKONW BETUYMHBI OT APYro ¢
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONIPOTUBIICHUS TPOBOJHUKA OT €r0
JUIMHBI, TUIOIIAAM TIOMEPEYHOr0 CEYEHUs U YJEJNbHOTO CONPOTHUBICHMS BEIECTBA
MPOBOJHMKA, CUJIBI TOKA, UIYILIET0 Yepe3 MPOBOJHUK, OT HANPSDKEHUS HA MPOBOIHHKE,
UCCIIEIOBAaHME MOCTIEIOBATEIbHOIO M IapajuleIbHOIO COEAMHEHHWH IPOBOJIHUKOB):
IUIAHUPOBATh MCCJIEI0BAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, Cleays
NPEUIOKEHHOMY TJIaHy, (UKCHpPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE
TabJIML ¥ TpauKOB, I€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEI0OBAHUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUECKUX BeTUYuH (yAelabHas TEMI0EMKOCTh
BEIIECTBA, CONPOTUBIEHUE IMPOBOJHHMKA, paboTa M MOIIHOCTh 3JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh ~ M3MEpPEHMs, COOUpaTh OSKCIHEPUMEHTAJIbHYIO  YCTAHOBKY, CIEIys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHNE BEITUMINHBL;

coOyolaTh ~MpaBWiIa TEXHUKH O€30MacHOCTH TNpu  pabore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPUHLIUIIBI IEHCTBUS N3YUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C OMopod Ha WX omMcaHud (B TOM YHCIE: CUCTEMa OTOIUIEHUS [IOMOB, THTPOMETD,
napoBast TypOMHa, aMmIepMeTrp, BOJBTMETP, CUYETUMK DIIEKTPUUECKOW DHEPTHH,
JJIEKTPOOCBETUTEbHBIE TMPUOOPBI, HarpeBaTelIbHbIE AJIEKTPONnpuOOpsl  (IpUMEpHI),
AIIEKTPUUYECKHE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO
TOKa), WCMOJB3Yysd 3HAHWS O CBOMCTBaX (DUBUYECKUX SIBICHHUH U HEOOXOJUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTble TEXHUYECKHE YCTPOICTBA M M3MEpUTEIbHBIE HPHUOOPHI IO
CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETpP, TepMOC, ICUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKON, PEOCTaT), COCTaBISATh
CXEMBI 3JIEKTPUYECKUX LENEeH C IMOCIeI0BaTeIbHBIM M MapajuIeIbHBIM COEAMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O MpHUMEpax) MPAKTHIECKOTOo
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HM Il oOecredeHus



0e30macHOCTH TpHU  OOpaleHud ¢ TpudopaMu W TEXHUUYECKHUMH yCTPOMCTBAMHU,
COXpPaHEHHS 3/I0POBbS M COOJIIOACHUSI HOPM 3KOJIOIMYECKOTO MTOBEJICHHS B OKPY KaroIei
cpene;

e  OCYILECTBJIATH MOUCK MH(popMamu huznyeckoro copepkanus B IHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAaHUM M MyTEM CpaBHEHUS JOIMOJHUTEIbHBIX HCTOYHUKOB BBIJCIATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOMN MIM MOXKET OBITH HEJOCTOBEPHOM;

e HCIOJIb30BAaTh NMPHU BBHIMNOJIHEHUHM Y4YEOHBIX 3aJaHUil HAay4YHO-TIONMYJSPHYIO JHUTEPATypy
($U3MUECKOro coxepkaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceT MHTepHeT, BIaieTh
npuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpasoBaHus HHOpMALMU U3  OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3JIaBaTh COOCTBEHHBIC IHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHMs, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJIEp)KAaHHsS, B TOM YHUCIE
nyOIMYHO  TPEACTAaBISITH  PE3yibTaThl  MPOEKTHOM WM HMCCIIEA0BaTEIbCKOM
JeSITEIbHOCTH, TIPH STOM T'PaMOTHO HCIOJB30BATh HM3YYCHHBIW TOHSATHWHBIA ammapar
Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHUE MTPE3CHTALINEH;

e TMpHU BBHINOJHEHUH YYEOHBIX TPOCKTOB M HCCICIOBAHUN (U3NYECKUX TIPOILIECCOB
pacnipenieniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMH 3aJauyaMu,
CIIENTH 3a BBHINOJHEHUEM IIJJaHAa JCWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM  BKIAJ B  JIEATEIbHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOHMINKTHI.

K xoHuy oOyueHus B 9 kJjacce npeJMeTHbIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

* HCNOJIb30BaTh IIOHATHS: CUCTEMa OTCYETA, MaTepUAIbHAsA TOYKA, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO ABMXKEHUs, Aedopmanus (ympyras, MIacTHYECKas),
TPEHHE, UEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTD U MEPErPy3KH, LEHTP TSHKECTH,
a0COIOTHO TBEPJOE TENIO0, UEHTP TSHKECTU TBEPJOrO Tella, paBHOBECHE, MEXaHUYECKUE
Kosie0aHus U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, SJIE€KTPOMArHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIIBHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONICHHUS, anb(a, 6eTa- U raMMa-u3IydeHus], U30TOMbI, sAepHasi JHEPTreTHKA,

e pa3nuyaTh SIBJIEHUSA (PaBHOMEPHOE W HEPABHOMEPHOE IMPSMOJMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOAHOE MaJeHHEe Tell, paBHOMEPHOE
JIBDKEHUE 1O  OKPYXXHOCTH, B3aWMOJICHCTBHE TE€J, PEAKTUBHOE JBH)KEHUE,
Koe0aTeIbHOE JBMKCHHE (3aTyXaloIIMe M BBIHYXJICHHBIE KOJIeOaHUs), pPE30HaHC,
BOJIHOBOE JBWIKEHHE, OTPAXKEHUE 3BYKA, MPSIMOJUHENHOE paCIpOCTPAHEHUE, OTPAKEHUE
U TIPENIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3liosKeHHe Oeoro cBeTa
B CIIEKTP U CJOXKEHHE CIEKTPaJbHbIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHENYATOrO CIEKTPa U3IYYEHHS) O OMUCAHUIO UX
XapaKTEepPHBIX CBOMCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIUX AaHHOE (pu3nueckoe
SIBJICHUE;

e pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBJICHHA B OKpY)KaroliieMm Mupe (B
TOM uwucie (U3NYECKUe SBICHUS B MPUPOJE: MPUIUBHI M OTIUBBI, JBUKCHHE TUIAHET
COJIHEUHOM CHUCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPUSITHUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKHME BOJHBI, IYyHaMH, 05XO, LBETa TeIl,
ONTUYECKHWE  SBJIGHHMST B  MpHUpojAe, Ouoloruyeckoe  JeHCTBUE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO W3IyYeHUH, ©CTECTBEHHBIH pagHOaKTHUBHBIN
¢doH, KOCMHYECKHE JIy4d, paAMOAKTUBHOE HU3JIydeHUE MPUPOJAHBIX MUHEPAJIOB, JIEHCTBHE
PaAMOAKTUBHBIX M3JIYYEeHHUH Ha OpraHu3M YeJoBeKa), MpH OSTOM [EPEBOIUTH



MPaKTUYECKYI0 3a/Jady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKH)
(bu3nUeCKUX SBICHHUIA;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN U (U3NYECKUE SIBICHUA, UCIONb3Yd (PU3MUecKHe
BEJIMYMHBI (CPEHSsI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPABHOMEPHOM JBIKEHHH,
YCKOpEHUE, MepeMellleHre, MyTh, YIIIoBas CKOPOCTh, CHJIa TPEHHUSI, CUjla YIPYTOCTH, cujla
TSOKECTH, YCKOpEHHE CBOOOJHOTO TaJeHHsI, BEC Tela, UMITYJIbC Telld, UMITYJIbC CHIIBI,
MexaHu4yeckas paboTa U MOUIHOCTb, MOTEHIMAJIbHAS SHEPrusi Teja, MOJHSATOrO Haj
MOBEPXHOCTBIO 3E€MJIM, IOTCHIHAIbHAS JHEPrusl CHKAaTOW MPYKUHBI, KHHETHYECKas
SHEprus, MoJHasi MeXaHU4ecKas SHEprusi, MepuoJl U 4acToTa KojeOaHuM, IMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTEIb IPEIOMIIEHMS Cpeibl),
IpU OMHCAHUU MPABHIBHO TPAKTOBaTh (PU3UYECKHII CMBICI HCHOJIb3YEMbIX BEJIWYHH,
0003HaueHHUsT U EOUHMIBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HOPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (GU3UYECKYIO BEJIMYUHY C JPYTMMHU BEIMUYMHAMU, CTPOUTH TpapUKU U3y4ECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOICTBa Tel, (PM3MUECKUE SBJICHUS U TPOILIECCHI, UCIONb3YsS 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHUS, NPHHLIUI CYINEPHO3ULIUU CHUII,
MPUHIIMIT OTHOCUTENBHOCTH ["anmuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHs] UMIYJbCa,
3aKOHbBI OTPAXKEHUS U TIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOT0 U MaCCOBOTO
YHCeN MPH SIICPHBIX PEAKIHAX, MIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

00BSACHATH (PM3UUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIC U B KOHTEKCTE CUTYaIIHii
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUYNHHO-CICIACTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHUE M3 2—3 JIOTUYECKHX IIIaroB C OMOpoil Ha 2—3 M3y4eHHBIX CBOWCTBA
(bu3NIeCKUX SBICHHUH, (PU3NICCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiate pacyéTHbIe 3a7aun (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHII), UCTIOIb3Ys
3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3MUECKNE BEIUUNHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJaud 3alKChIBaTh KpaTKOE YCIOBHE, BBIABIATH HEAOCTAIOLINE WIM H30BITOUYHBIE
JTAaHHBIe, BBIOMPATh 3aKOHBI W (HOPMYJBI, HEOOXOIWUMBIE IJIsi PEUICHHS, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOTO 3HaUeHHs! (pU3MUecKoil BEIMUMHBI,
pacro3HaBaTh IpOOIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU TTOMOITH (U3UIECKUX METOJIOB,
UCTONB3Yysl ONHCAHHWE MCCIEJOBAHUS, BBIIEIATh MPOBEPSEMOE IPEAINONIOKEHHE,
OLICHUBATh TPABWIBHOCTh TOPSAKA TIPOBENICHHUS WCCICIOBAHUS, JETaTh BBIBOJIBL,
HUHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OMBITOB;

MIPOBOJIUTH ONBITHI IO HAOMIOACHNIO (PU3NYECKUX SIBICHUHN M (U3UYECKUX CBOMCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHMsS HHEPIUH, 3aBHCUMOCTH
nepuoJia KojeObaHuil MPYKMHHOTO MasTHUKA OT MACChI Tpy3a W KECTKOCTH MPYXUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYAbl MaJlbIX KoJeOaHWH, MpSAMOJMHEHHOEe pacnpocTpaHeHHe
CBeTa, pa3yioKeHne OeIoro CBeTa B CIEKTP, U3yUEHHE CBOMCTB M300paKeHUsI B IIIOCKOM
3epKajie M CBOHCTB H300pakeHHUs TpenMeTa B COOHMparollel JMH3e, HaON0JIeHHe
CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB MU3JIyUEHUs): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY
U3 u30bITOYHOrO Habopa OOOPYIOBaHUS, OMHMCHIBATH XOJI OIBITa U €ro pe3ybTaThl,
(bopMyIUPOBaThH BHIBOJIBI;

IPOBOJIUTH IpPHU HEOOXOIUMOCTH CEpPHUI0 MpPSIMBIX H3MEPEHH, oIpenenss CpeaHee
3HaYeHHEe U3MepseMON BeNIMYUHBl ((POKYCHOE pACCTOSIHHME COOMparomel JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEILHOTO pUbopa);

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BAaHUEM
OPSAMBIX U3MEPEHHH (3aBUCUMOCTb IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBHYKECHHUU
0e3 HaYaJIbHOW CKOPOCTH, Mepuoja KojJeOaHWH MAaTeMaTHYeCKOTO MAasTHUKA OT JJTMHBI
HUTH, 3aBUCHUMOCTH yTJa OTPa)XEHUS CBETa OT yIJia MaJCHUS W YIJa MPETOMIICHHS OT
yria majeHus): IUIaHUPOBaTh HCCIEJOBaHHE, CaMOCTOSITEILHO COOMpaTh YCTaHOBKY,
(GuKCUpOBaTh PE3yNbTAaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MYECKHX BEIUYMH B BHJE
TabNuI ¥ rpauKoB, AeJaTh BHIBOABI IO Pe3yIbTaTaM HCCIIeI0BaAHUS;



MPOBOAMTH KOCBEHHBIE M3MEpeHMs] (U3MUECKUX BEIUYMH (CpeAHsisi CKOPOCTh H
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBHXKCHHH, YCKOPEHHE CBOOOIHOTO MaseHUs,
KECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPEHHsI CKOJIBKEHUS, MeXaHudyeckas pabora u
MOIITHOCTbB, YAaCTOTa ¥ MEepHO]] KOIeOaHNH MAaTeMaTHYEeCKOTO U MPYKUHHOTO MasiTHUKOB,
ONTHUYECKas CUjia COOMPAIOIIEH JTUH3bI, PaJIMOAKTUBHBIN (OH): MIAaHUPOBATH U3MEPECHHUSI,
coOuparh S3KCIHEPUMEHTAJIbHYK0 YCTAaHOBKY W  BBIIOJHATH H3MEpPEHUs, ClEays
NPEIOKEHHOM MHCTPYKLUMH, BBIYUCIIATH 3HAYEHUE BEIWYMHBI W AHAIUM3UPOBATH
IIOJIy4EHHBIE PE3YIbTAThI C YUETOM 3aJaHHOM ITOTPELIHOCTH U3MEPEHU;

coOnrofaTh NpaBWia TEXHUKHM Oe30macHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3iaryaTh OCHOBHBIE MTPU3HAKK M3YUYEHHBIX (DU3HUECKUX MOJENEH: MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUYHUK CBETA, JIy4, TOHKAasl JMH3a, [IaHEeTapHast
MO/IeJIb aTOMa, HYKJIOHHAas MOJIEJIb ATOMHOI'O $1]1pa;

XapaKTepU30BaTh MPUHLIMIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpO Ha UX ONMHUCAaHUs (B TOM YHCIIE: CIHAOMETP, TATYUKHU MOJOKEHHS, PACCTOSHUS
U YCKOPEHUS, pakeTa, 9X0JIOT, OYKH, MEPUCKOI, (hOTOoaNmapar, ONTHIECKUE CBETOBOIBI,
CHEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUS O CBOWCTBAxX
du3nUecKkux sBICHUIA U HEOOXOJMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKHU H3YYEHHBIX TEXHHYECKHX YCTPOMICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IPH PEUICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHYECKHE CXEMBbI JUIsl MOCTPOCHHSI M300paKeHH B TIOCKOM
3epKajie ¥ coOuparoIei JTnH3e;

OPUBOIUTH MpHUMEpPHl (HAXOAWUTh HH(OpPMALMIO O TMpUMepax) MPAKTUYECKOTO
UCTIONB30BaHUSl (U3UYECKUX 3HAHWHA B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30MacHOCTH TMpH OOpalleHud C TNpudopaMH U TEXHUYECKUMH YCTpPOICTBaMH,
COXpaHEHHUs 370POBbs U COOJIIO/IEHNS] HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYKaroIlen
cpene;

OCYIIECTBIIAATh MOMCK HH(popMauuu (Qusnueckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO  (DOpMYyNHUpYsl TMOUCKOBBIM 3ampoc, HAXOAWUTh IYTH ONpEIeNeHHs
JIOCTOBEPHOCTH TIOJIYYeHHOW WH(POpMAIlMK Ha OCHOBE HWMEIOIIMXCS 3HAHUUW U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBITOJHEHUU YYE€OHBIX 33JaHUM HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MUecKoro cojepkaHus, CpaBOUYHble MaTepHuajbl, pecypchl ceT MHTepHeT, BIaieTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpPMALMKM U3  OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE TMCHbMEHHbBIE U YCTHbIE COOOIIEHUSI Ha OCHOBE MH(OpMaLIUU U3
HECKOJIbKUX HMCTOYHUKOB  (DU3WYECKOTO  COJEpXKaHMs, IyOJMYHO TNPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WIIM HCCIEAOBATENIBCKOM NEATEIBbHOCTH, IPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh HM3YUEHHBIH NOHATHHHBIN anmapar wn3ydaemMoro paszzaena (GU3MKA U
COMpPOBOXKAATh BBICTYIUIEHWE IMpe3eHTalMe ¢ Yy4€TOM OCOOEHHOCTEH ayIuTOpUH
CBEpPCTHUKOB.



