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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3mke Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnenmuu npenogaBanus yueOHoro npenmera «DPusnkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKM Ha
NeSITeIbHOCTH OCHOBE. B mporpamMMe mno Qu3uke y4HUTBHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npenMera B peamm3anuu TpeboBanuit ®I'OC OOO Kk TUIaHUPYEMBIM JIMYHOCTHBIM U METa
NpPEIMETHBIM pe3yibTaTaM OOYYEHHs, a TAKXKE MEX HMPEIMETHBIC CBSA3HM €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOI'0 0011er0 00pa3oBaHusl.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre ydyeOHOro MaTepuaia IO roaam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKON TOMOIIM YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢unueckoil reorpaduelt, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IIaBHBIX 3a7a4 (QU3MUEcKoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHus
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00I111€00pa30BaTENbHBIE POrPaMMBL,
yTBepxk€HHON pemeHneM Koimernun MunucteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMIPEJICTaBICHUH O HAyyHOM MeETOZe TO3HaHUS U (OPMHpPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O pPOJU (U3UKU AJIS PAa3BUTHUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTAaBICHUNH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccnoHaIbHON
JeSITeTbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEUIIEMY O0YYCHHIO B TOM
HalpaBJICHUH.

JocTmwkenne STHX Iefedl mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e [puoOpeTeHHe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
(bU3NIECKUX MOJIEIICH, TBOPUSCKUX U MPAKTUK OPHEHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHEC YMCHHW HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M AKCIIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOcHHE MPUEMOB PabOTHI ¢ HMH(DOpMaIuer (GU3MUECKOro COACP)KAHUS, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepamu podheCCHOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Ipenyaraemelii B mporpamme o (pus3mke MepedeHb J1a0OpPaTOPHBIX pabOT W OMBITOB HOCHUT
PEKOMEH/IATEIIbHBIA XapaKTep, YYUTENb JiejaeT BhIOOP IMPOBEICHHS JIA0OPATOPHBIX PadOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Paznes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAKOLIEro MUpA.

®uznka — Hayka o npupoze. SBneHus npupoabl. PU3NUYECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka m npyrue ecrecTBeHHblE HayKH H3y4yaroT MpHpoNy. EcTecTBEeHHO-HAay4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHe, IOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABUKEHHE THIIOTE3,
HKCIEPUMEHT IO TMPOBEpKE THUMOoTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bu3nUeCKUX SBICHUNA C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owusnveckre MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUH aHaJIOTOBBIM M IH(PPOBHIM

npubOpoM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue 1eHBI AETEHUS TKATBI H3MEPUTEIHHOTO MPUOOpA.



N3MepeHne paccTosiHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpezenienre pa3MepoB MaJbIX TEJ.
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W3mepenne temiepaTypbl MOpH IOMOIIM JKUIKOCTHOTO TEepMOMETpa M JaT4yMKa
TEMIIEpaTypBhl.
6. IlpoBeneHue wuccieqOBaHHUS 1O MPOBEPKE THIOTE3bI: NaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONbITHI, JOKa3bIBAKOIINE
JIMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypoH.
bpoynoBckoe nBuxenue, Aauddysus. BzanmonelicTBue dYacTuIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTayIMyeckux) Teia. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M MX aTOMHO MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBUKEHUS.

2. HaGmopenue nuddysun.

3. HaOmionenue siBIeHUM, OOBACHSIIONIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopnwsie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsI0B (C UCIONIb30BaHueM (poTorpaduii).

2. OmbIThl IO HAOJIIOACHUIO TEIJIOBOTO PACUIUPEHUS T'a30B.

3. OmBITHI 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe ABMkeHUE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacuér myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH WHEpPIUHU. B3ammonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JIBIDKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIeCTBA.

Cwia Kak XapakTepucThka B3aumonaeucTtBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TspkecTh. Criia TsSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CoskeHne cuil, HallpaBJIECHHBIX 110 OJTHON MPSIMOM.
PaBHonelicTByromas cui. Cuina tpenust. TpeHue CKOJIbXEHUsl U TpEeHUE MOoKos1. TpeHue B mpupojie
U TEXHUKE.

Hemoncmpayuu.

HabGnronenne MexaHM4eCKOTO ABUKEHUS Tea.

N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUYKEHHUS.
HaGmronenue sSiBJIeHMS] HHEPITUH.

Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.
CpaBHEHME Macc MO B3aUMOJICVCTBUIO TE.

© a0k own

CrnosxeHue CHll, HapaBICHHBIX 110 OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.



1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO ABM)KEHUS (LIAapUKa B KHUAKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (AedopMariiu) MpyXKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEM.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHU JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béMa, Temneparypsl. [lepenaya gaBnenus TBEPABIMH TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackamsa. [IHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIaBJICHHUSI KUAKOCTH OT
rnyounsl.  ['mapoctatuueckuit  mapamokc. CooOmarommecss cocyabl. [ 'uiapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpruMHBI CylIeCTBOBAHUS BO3YIIHOM
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ansi u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )XUKOCTH U ra3a Ha MOrpyXEHHOE B HUX Teo. BelTankuBaromnias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenayda naBiaeHuUs: KUIKOCTHIO U ra30M.

CooOmaromnuecs cocyabl.

I'mnpaBnnyeckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTu Tena M
MJIOTHOCTHU KUIAKOCTH.
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PaBeHCTBO BBITAIKMBAIONIEH CUJIbI BECY BHITCCHEHHOM dKUJKOCTH.

VYcnoBue 1utaBaHUs Te: ITUTABAaHWE WM TOTPYXEHHUE Tel B 3aBUCHMOCTH OT

COOTHOUIEHUS IUIOTHOCTEHN TENa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJIe OT 00bEMa MOrpyKEHHOMN B JKUIKOCTb
YacTH TeJa.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeNO, MOTPYKEHHOE B

KUJIKOCTb.

o

3. TIpoBepka HE3aBHCHMOCTH BBHITATKHBAIOIICH CHIIBI, ICHCTBYOIICH HA TEJIO B )KUKOCTH,
OT MaccChI Teia.

4. OmnbITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, EHCTBYIOMIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTU TEJIa U OT IUIOTHOCTH
JKUIKOCTH.

5. KouctpyupoBanue apeoMerpa WIH KOHCTPYHPOBAHHE JIOJAKH U OIpeesieHne ¢
I'PY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexannueckasi pabora. MOLTHOCTb.



[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanudeckas sHeprus. Kunetndeckas v noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie pabomovt u onvimeol.

1. Ompenenenvie paOOTBl CHUIIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUM Tejia IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

w

8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcCHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUU CTPOEHUs BelecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TN HA OCHOBE MOJIOKCHUN
MOJIEKYJISIPHO--KUHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIeHUS. TeruioBoe
pacIIMpEeHHE U CKaTHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHS YacTHL.
Buyrpennss sneprus. CnocoObl “3MEHEHUsI BHYTPEHHEN SHEPTUu: TeIUIonepeadya i COBEpIICHNE
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.

KonnyecTtBo TenmnoTel. YienpHas TEIMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHE TEMJoBOro OanaHca. IlnaBieHne m oTBepAeBaHUE KPHUCTAIIMYECKUX
BEIIIECTB. YJeNbHas TemioTa IuiaBieHus. [lapooOpasoBanme u koHjaeHcauus. Hcmapenue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CrOPaHHUs.

[Tpunuuner pabotsl TemnoBeix aBurarenet KIIJ[ TtemmoBoro nBurarens. TemnoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEB.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddys3un.

Habmionenue siBneHuil cMauMBaHUs M KalWJUISIPHBIX SIBICHUH.

Habmroienue TemnnoBoro pacimupeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Bune! Ternonepenayu.

OxJaxieHrue Ipyu COBEPIICHUH paOOTHI.
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9. HarpeBanwue npu COBEpIICHUH paOOThl BHEIIHUMH CHJIAMH.
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HabmroneHue KumeHus.
12. HaGmroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.
13. Mogeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuwie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOI'O IPUTSKEHUS.
OMnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE MINPHIIA.
OneIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WINA OXJIaKICHHUS.
6. IlpoBepka rumore3pl JIMHEHHONW 3aBUCHUMOCTH JJHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HabmroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUlonepenadu U
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.
9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.
10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mnpoiiecca UCHapeHusl.
12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
DOnektpu3zanus Tei. J{Ba poja 31eKTpUYECKUX 3apsaaoB. BanMopaeiicTBrue 3apsyKeHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJIEHCTBUS 3apsKEHHBIX TEJ OT BEIMUYMHBI 3aps0B U
PAcCTOSIHUSA MEXY TeJIaMu).

ok wn ke

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nons. IIpuHuun cynepnozunun
ANIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsioB. DJIeMEHTapHbIA dJekTpuueckuil 3apsan. CTpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukM
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrO0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuima Toka. OiekTpuueckoe HarpspkeHue. ConpoTHBICHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MOUTHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoymns—JIenna. DnexTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOe mMoJe.
MaruauTtHoe noje 3eMJIH U €ro 3HaueHue )i KU3HU Ha 3emiie. OnelT OpcTtena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
ANIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.



OnbiTel  @apazgess. SBiaeHue dBAEKTpOMarHUTHOM  wHAyKuuu. IlpaBuno  Jlenma.
Onekrporerepatop. CrnocoObl TONyYEHUS DIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BOSOGHOBHHGMBIX HNCTOYHHUKaAX 3H€pFI/II/I.

Hemoncmpayuu.

1. Dnexrpuzamnms Tel.

2. JIBa pona dJEKTPHUYECKUX 3apsIIOB U B3aUMOJICHCTBUE 3apPSHKCHHBIX TEI.

3. YCTpoiicTBO U ACHWCTBUE ANEKTPOCKOTA.

4. DnexkTpocTaTUyecKas MHAYKLHUS.

5. 3aKOH COXPaHEHUS AIEKTPUUECKUX 3apsAIO0B.

6. IIpoBOIHUKH U JUIICKTPUKH.

7. MonenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

8. HcTo4HUKM MOCTOSHHOTO TOKA.

9. JleicTBUs IEKTPUIECKOTO TOKA.

10. DIeKTpUIECKHI TOK B KHUIKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 31eKTpUUecKOro HampsKEHUs. BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUH.

15. BzaumoielicTBrE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU Pa3eliCHUs MOJIIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJje TOKa. DJIeKTPOMArHuT.

20. [leficTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBanue SIBJICHHS SJICKTPOMArHUTHON MHTYKITHH.

23. OmbiTer Dapaes.

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHI €r0 BOSHUKHOBEHHS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimol.

1. OmnbIThl O HAOTIOICHUIO PTIEKTPU3AINH TEJI MHIYKIIMEN U TIPU CONTPUKOCHOBEHUHU.

2. HWccnenoBanue AeWCTBUS AIEKTPUUYECKOTO MOl HA TPOBOJHUKHU U TUAIEKTPUKH.

3. CoOopka u mpoBepKa padOThI ITEKTPUUECKO 11eTIH TOCTOSTHHOTO TOKA.

4. W3mepeHwue u peryaupoBaHUE CHIIBI TOKA.

5. H3mepeHue u peryiupoBaHHe HAMPSIKEHUS.

6. HccnemoBanue 3aBUCHUMOCTH CHUITBI TOKA, HIYILETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsHKEHUsI Ha Pe3UCTOPE.

7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JJIMHBI, TIJIOMIAIN TOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0OBATEIEHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBwIIa JUIsl CHIIBI TOKA TPH TapalIeIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpenenenHrie pabOTHI AIMEKTPUISCKOTO TOKA, HAYIIIETO Yepe3 PE3UCTop.

11. OnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOTO TOKA, BBIACISAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCIMOCTH CUJIBI TOKA, MAYIIETO Yepe3 IaMIIOUKY, OT HalPsHKEHUS Ha

HEMN.



13. Onpenenenue KIIJ] narpeBatens.

14. VccnenoBaHre MarHUTHOTO B3aUMOCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
paszeneHuu.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue aelcTBUS MarHUTHOTO I10JIS1 HA IPOBOJHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue padboThl JIEKTPOABUraTEs.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
U3MEHEHMH 3HAY€HUs U HalpaBJICHUs UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe ABMKeHHe. HepaBHoMepHOe
npsiMOJIMHEHOE JBIKeHHe. CpelHsisi U MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMoiiHeHoe aBmkenne. CBoboaHoe nagenue. OnbIThl
lanunes.

PaBHOoMepHOE ABMxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBniii 3akoH Herotona. Bropoii 3akon Hptorona. Tpetuit 3akon Herorona. [Ipuniun
CYNEPIIO3UIUHU CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHHUS CKOJIBKEHMsSI, CHJIa TPEHHS
[IOKOSI, IPYTUE BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOTO TaJeHUS.
Jsmwxenue ianet Bokpyr Comnna. [lepBast kocmudeckasi CKopocTb. HeBecoMOCTh U ieperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
[loTenuumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JBUKCHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.
5. HalGnronenue ABUXKEHHS Tela MO OKPYKHOCTH.

&



Habmoienue MexaHU4ecKux sIBICHUN, TIPOUCXOSAIINX B cUcTeMe oTcuéra «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHUU OTHOCUTENILHO KabuHeTa (QU3HKH.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJIa U IEUCTBYIOIIECH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

N3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

. Ilepenada nmiynsca npyu B3aMMOJAEHCTBUU TEIL.

. IIpeobpazoBanusl SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

. CoxpaHeHune UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIEHCTBUN.

. CoxpaHenue numnysibca Ipy abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.

. HabnroieHue peakTuBHOTO IBUKEHUS.

. CoxpaHeHre MEXaHNUECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUH.

. CoxpaHeHne MEXaHU4ECKOW YHEPIUH NP IBMKEHUU TeJla 10 IeHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1.

o

10.

11.

KoHcTpyrpoBanue Tpakra JUisi pa3rOHa W JAJIBHEHIIET0 PaBHOMEPHOTO JIBM)KCHHUS
[IapuKa uJjin TCICIKKHU.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIDKEHHUS IIapUKa 0
HAKJIOHHOM TUIOCKOCTH.

OnpeneneHne yCKOPEHHUS Tela IMPU PAaBHOYCKOPCHHOM JIBMDKCHUH TI0 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPCHHOM JIBIKEHHH 0e3
HAYaIbHON CKOPOCTH.

[TpoBepka runoTessl: €Ciiv NPy paBHOYCKOPEHHOM JIBU)KEHUU 0€3 HauaJbHOW CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEYETHBIX YHUCCII, TO COOTBECTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJIbHOTO
JTABIICHUSL.

Ornpenenenne ko3P puieHTa TPEHUSI CKOIbKEHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BHKEHUH Tela IO
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYrOCTH TpPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

W3ydeHne 3akoHa COXpPaHEHUSI SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUA U BOJIHBI.
Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TEpUO], YacToTa,

aMIUIUTyna. MareMartuyeckuii M TOPYKUHHBIM  MasTHUKU. [IpeBpamieHue sHepruu Ipu
KOoJIEOATEILHOM JIBHIKEHHH.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJHEI.
CpolicTBa MexaHW4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.
3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1.

2.
3.
4.

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPYKUHE.

Habmronenne BIHYX/IEHHBIX KOeOaHui 1 pe3oHaHca.

PacrmipocTpaHeHre poI0bHBIX M MTOTICPEYHBIX BOJTH (HA MOJICIIH).



5. HaOGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHue 4acTOTHI U NIepuoAa KoJeOaHU MaTEMaTUYECKOTO MasiTHUKA.
2. OrmpezaeneHue 4acTOThI U MEPHOJa KOJIeOaHUH MPYKMHHOTO MasgTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpHOAa KoJeOaHWI TMOJBEIIEHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOja KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipys3a.
6. OmbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Iepro/ia KoJeOaHUl MPYKUHHOTO MasiTHUKA
OT MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHUs.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwsie padbomot u onvimol.
1. W3ydeHwue CBOMCTB 3EKTPOMArHUTHBIX BOJH C TOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBasg monenb cBera. Mcrounuku cera. IIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.
Jlunza. Xox nyueit B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['ma3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBO/I.
Xon yueit B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.
. Ilpunnun neiictBus ¢oToannapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mopnens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopnusie pabomul u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPasKEHUS CBETOBOT'O JIyya OT YIJia MaJeHHUs.

2. HzyueHue xapakTepUCTHK M300paXeHUs IPeAMETa B IIJIOCKOM 3epKaje.

3. MHccnenoBanue 3aBUCUMOCTH yIJla NMPEJIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBbIE
(GUIBTPHL.

No ok

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norjiouieHre ceera atoMoM. KBautel. JIuHelyarbie CieKTpHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpPOEHHME aTOMHOIO Sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
MOJTypacnaaa aTOMHBIX siJiep.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHSI 3aPSI0BOTO U MaCCOBOTO YHCEN. DHEPIus CBSI3U
aToMHBbIX saep. CBsi3b Macchl U sHepruu. Peakunu cunTesa u aenenus saep. IcTouHuku sHepruu
Connua u 3B€31.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

Crnextp Bojopoaa.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUCHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HWccnemoBanue TPEKOB: M3MEpPEHUE JHEPTHHM YACTHIBI 10 TOPMO3HOMY ITyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab TpeAHAa3HAuYe€H JJii CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COAECPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Tpu n3ydeHnn 1aHHOTO MOYJISI PEATTU3YIOTCSl U CUCTEMATHU3UPYIOTCS BUIBI €S TEIIbHOCTH,
Ha OCHOBE KOTOpBIX OOECHeuMBaeTCs JOCTHIXKEHHE TMPEAMETHBIX M MeTallpeIMETHBIX
IUIAHUPYEMBIX pe3ylbTaToOB OO0y4eHHUs, (OPMHUPYETCS €CTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOEHHUE HAyYHBIX METOJIOB UCCIIEOBAHMSI SIBIIEHUI IPUPOBI U TEXHUKHU, OBJIAJIEHUE YMEHUAMU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYeHHbIE 3HAHUS, pellaTh 3ajaui, B TOM YHCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BhIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraercs:
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Ha OCHOBE IMOJIyYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PM3HUECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJbI MCCIEAOBaHUS (PU3NYCCKUX SBJICHHI, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HaIpUMED, MPAKTUYECKOTO UCIIOJIb30BaHUS PA3JIMYHBIX HCTOUHUKOB SHEPTMU HA OCHOBE 3aKOHA
MIPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3uku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAIMpPaBICHO Ha

AOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPEAMETHBIX 06p330BaTeJ'IBHI)IX PE3YJIbTATOB.

B pesynbrare usydenus (uU3MKM Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHHUsS Y

oOyuatoerocst 0yayT chopMUPOBAHEI CIEAYIONTUE INIHOCTHBIC PE3yAbTAThl B HACTH:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

[] mposBlIeHHME HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON
¢du3nUecKoil HayKu;

[] IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[] rOTOBHOCTb K aKTHMBHOMY Y4YacTHIO B OOCYXJIEHUHM OOILECTBEHHO 3HAYMMBIX U
STHUYECKUX MPOOJIEM, CBI3aHHBIX C IPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUH pu3uku;
[] 0cO3HaHHME BaXXKHOCTU MOPAJIIBHO--3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUA:

(] BOCIIpUATHE ICTETUYECKUX Ka4eCTB (PU3NUYECKON HAYyKH: €€ TApMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

[ oco3HaHue EHHOCTH (PU3NIECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MIO3HAHUS MHpa,
OCHOBBI Pa3BUTHsI TEXHOJIOIM, BaKHEHNIIIEH COCTABIIAIOIIEN KYJIbTYpHI;

[] pa3zBUTHE Hay4YHO J1F0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JIEATENbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHsI:

[ oco3HaHMe IIEeHHOCTU 0e30macHOro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH INpaBUJ OE€30IacCHOrO IOBEJECHMSI Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUUYECKUM U TETJIOBBIM 000PY/IOBAaHUEM B IOMALTHUX YCIOBUSIX;

[ chopMHPOBAHHOCTH HaBBIKa pedIIeKCHH, TPU3HAHKE CBOETO MTpaBa Ha OMMUOKY U TAKOTO
K€ MpaBa y Jpyroro 4ejl0BeKa;

6) Tpya0BOr0 BOCIMTAHUS:

[] akTUBHOE y4acTHe B pEIICHUH MPAKTUYECKHUX 3a/1a4 (B paMKaX ceMbU, 00pa30BaTeIbHOM
OpraHu3allii, ropoja, Kpas) TEXHOJOTMYECKOM M COLUaIbHOW HampaBiIE€HHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3MUECKUX 3HAHUIA;

[l mHTEpeC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

[] opueHTauMsi Ha IpUMEHEHUE (PU3MYECKUX 3HAHUM Ui pelleHus 3aaad B 00JacTh
OKpYXKaroIllel cpeabl, INIAHNPOBAHUS MIOCTYNKOB M OLIEHKH X BO3MOXHBIX IIOCIIEICTBUN
JUISL OKPYKAIOLIEH cpenbl;

] oco3HaHME TTI00aTBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

8) axanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpe/bl:

[] moTpeOHOCTh BO B3aUMOJEHCTBUU IPHU BBHIMOJIHEHUH HCCIEIOBAaHUN MU IMPOEKTOB
(bu3nYeCcKOil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

(] moBBILLIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITeIbHOCTD;

[ morpeOHOCTh B (h)OPMHUPOBAHHM HOBBIX 3HAHHUI, B TOM uucie (GOpMyJIHpOBaTh HJEH,
MOHSITHSL, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;



e [] oco3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HUKHY;

e [] myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PH3MUECKUX 3HAHUI;

o [] CTPEMIICHUEC aHaJIU3UPOBATh W BBIABJIATH B3aMMOCBA3HU IIPHUPOIEL, 06H.I€CTBa n

9KOHOMUKH, B TOM HYHUCJIC C UCIIO0JIb30BAHUECM (1)I/I3I/I‘-I€CKI/IX 3H3HPII>1;

e [] oIeHKA CBOMX ACHCTBHMI C y4E€TOM BIMSHHS HAa OKPYKAIOLIYIO CPEIy, BO3MOXKHBIX
JI00ATBHBIX TIOCTIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHS HpOTrpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBaHus y oOyuatouierocsi OyayT cQOpMHpOBaHBI MeTanpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABAaTeNIbHbIE YHUBEPCAJIbHBIE Y4eOHBIE NEHCTBUS, KOMMYHUKATHBHbBIC

YHUBEpCaJIbHBIC YUeOHbBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne a1eMCTBUSA:

BBISBIIATH M XapaKTepPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHaBIMBaTh CYIIECTBEHHBI TNPU3HAK KiIacCH(PUKAMKM, OCHOBAHUS IS
0000IIICHNS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B paCCMaTPUBAaEMBbIX (paKTax, JaHHBIX
1 HAOJIOICHUSIX, OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITH IPHYMHHO--CJICICTBEHHBIE CBSI3M IPU U3y4eHUU (PU3UYECKUX SBICHUH U
MPOIIECCOB, JIEJIaTh BBIBOABI C HCIIOJIB30BAaHHEM JACIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEIINYHH;
CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemieHus y4eOHOM (u3nueckod 3a1auu
(cpaBHEHHE HECKOJBKMX BAPHAHTOB DPEUICHHUs, BHIOOpP HamOoJiee MOAXOISIIErO C
y4ETOM CaMOCTOSITETILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciieroBaTe/ILCKHE JeiiCTBUA.

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeJ0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMUA,
MMpOBOAUTE 1O CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN
(I)I/I3I/I‘{CCKHI>'I 9KCIICPUMCHT, HeOO0IbII0e HCCICAOBAHUC (1)I/I3I/IIICCKOFO SABJICHUA,
OICHUBATH HA IPUMCHUMOCTL U JOCTOBECPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B X0ZI€
HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTB O606H_[CHI/I$I U BBIBOJBI 110 pPE3yJIibTaTaM
HpOBe,I[éHHOFO Ha6J'IIOI[eHI/IH, OIlbITa, UCCIICAOBAHU,

IMPOTHO3UPOBATHL BO3MOIKHOC JaIbHEHIIee Pa3sBUTHUC (I)I/I3I/I‘ICCKI/IX ImponeccoB, a
TAKKXC BBIABUIaTb IPCAIIOJIOXKCHUA 00 wux Pa3BUTHU B HOBBIX YCIOBUAX U
KOHTCKCTax.

Pabora ¢ undopmanmeii:

NPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTBI M 3alpOCHI MU TMOUCKE U 0TOOpe
nH(OpMAIIUY WM TaHHBIX ¢ YIETOM IMpeI0KeHHON yueOHo# pusnueckoit 3a1au;
aHaJM3UpPOBaTh, CHCTEMATU3UPOBATh M  WHTEPHPETHPOBATH  MH(POPMAIUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;



CaMOCTOSITENIbHO BBHIOMpPATh ONTUMANBHYIO (OpPMY HpeACTaBiIeHUs WH(POPMAUU U
WLTIOCTPUPOBATh PEIIacMble 3a7aull HECIOXKHBIMUA CXEMaMH, JHarpaMMaMH, HHON
rpaduKkoi ¥ ©X KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B XO/ie OOCYXKAEHUS y4eOHOro Mmarepuana, pe3ylbTaToB JIAOOpaTOpHBIX padoT M
NPOCKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBATh
WJIeH, HAICJICHHbIC Ha pEIICHHE 3aJa4d M MOJACPKaHHEe OJIaroKenarelbHOCTH
00IIeHM;

COIIOCTABJISITh CBOM CYXICHHS C CYXKICHUSMH JAPYIHX YYacTHHKOB JHAJIOra,
OOHapY>KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

NyOJNMYHO TPEACTABISATh PE3YJIbTaThl  BBIIOJIHEHHOTO (DU3MYECKOro  OIbITa
(9KCIIeprMEHTa, HCCIICI0BAHNUS, TPOCKTA);

MOHUMATH M MCIIOJIb30BaTh MPEUMYILECTBA KOMaH/HOW U MHMBUIYaJIbHON paOOThI
IIPY PEIICHUU KOHKPETHOH (pr3ndecKoil mpoosieMbl;

NPUHUMATh [EJIM COBMECTHOM JEATEIbHOCTH, OPraHWU30BBIBATH JICHCTBUS IO e
JTOCTHKEHUIO: PaCTIPEEIISATh POJIH, 00CYKAATh IPOLIECCH M PE3YIIbTaThl COBMECTHOM
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBITIOJIHSATH CBOIO YacTh paOOTHI, TOCTUTasi KAaUeCTBEHHOT'O pe3yibTaTa Mo CBOEMY
HAIPAaBJICHUIO ¥ KOOPIUHUPYSI CBOU JICHCTBUS C APYTHMMH YWICHAMU KOMAH]IbI;
OLICHMBAaTh KayecTBO CBOErO BKJIaJa B OOMMH NPOAYKT IO KPHUTEPHUSM,
CaMOCTOSATENILHO C(HhOPMYTHMPOBAHHBIM y4aCTHUKAMHU B3aHMMOJICHCTBHUSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anmusi:

BBISIBJIATH MPOOJIEMbl B KM3HEHHBIX M YYEOHBIX CHTyalUsX, TPEeOYIOLIMX s
peuieHns GU3NUecKUx 3HaHUI;

OPHEHTUPOBATHCS B Pa3IMYHBIX MMOAXOAAX MPUHATHS PEelIeHUN (MHIUBUAYAIbHOE,
MIPUHSATHE PEILIEHUs B TpyIINe, IPUHATHE PELIEHUI Ipynnoi);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pellieHHs (PU3MUECKON 3aJauu WM IIaHa
UCCIIEIOBAaHMSI C Y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOMKHOCTEM,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PELLICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHNOHAJIbHBbIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAalllH U IIpeJIaraTh IUIaH €€ N3MEHEHUS,
OOBSACHATh MPUUYUHBI JTIOCTHXKEHUS (HEAOCTH)KEHHS) PE3yJIbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD (B TOM YHCIIE B XO/1 BHIITOJIHEHUS (PU3HMUECKOTO
UCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

CTaBUTH ce0s HA MECTO JIPYTOr0 YeJIOBEKa B X0JI€ CIIOpa WIN TUCKYCCHH Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



MpPU3HABATh CBOE MPaBO HAa OMMOKY NMPH pPEUICHWH (PHU3MYECKUX 3a1ady WU B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPAaBO APYIOro.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy o0yuenust B 7 Kjiacce mpeIMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE JTOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh TOHATUA: (U3MUECKHEe M XUMHUYECKHE SIBIICHUS, HaOI0/IeHuE,
SKCIIEPUMEHT, MOJIe/b, TUIOTE3a, €AMHULIBI (PU3NUYECKUX BEIHYMH, aTOM, MOJIEKYJIa,
arperatHbie COCTOSTHUS BEIIEeCTBa (TBEPAOE, )KUIKOE, Ta3000pa3HOE), MEXAaHHUECKOE
NBIKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, NPSIMOJMHEUHOE), TpaeKTopus,
paBHOJEHCTBYIOIIAsA cuiia, nedopMmanus (yrnpyras, IJIacCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

paznuuath sABiaeHus (audQysus, TErIoBOoe JBUKEHHE YaCTHUI[ BEILECTBa,
PaBHOMEpPHOE ABUKEHUE, HEPABHOMEPHOE ABUKEHUE, MHEpLUs, B3aUMOJCHCTBUE
TeJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OChIO BpAIllEHUS, TIepeiaya TaBJIeHUs
TBEPABIMU TEJIAMH, KUJAKOCTSIMHU U ra3zaMu, aTMoc(epHOoe NaBieHHE, IIAaBAHUE TET,
MIPEeBpAIICHUS] MEXaHUYECKOW PHEPTUH) MO OMUCAHUIO UX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBJICHHE;
pacrno3HaBaTh MPOSBIECHUE U3YUCHHBIX (PM3UUYECKUX SBICHUHN B OKPYKAIOIIEM MHpE,
B TOM yHclie (pU3ndecKue BJICHHs B IPUPOJAC: IPUMEPHI IBIKEHUS C PA3TUYHBIMU
CKOPOCTSIMM B >KMBOM M HEKHMBOW IPHUPOJE, NEUCTBUE CUJIBI TPEHMS B IIPUPOAE U
TEeXHUKE, BIMSHUEC aTMOCHEPHOTO JABJICHHS Ha XHBOW OPraHW3M, ILIaBaHUE DPHIO,
pBIYary B TeJe YelIoBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUI;

OMKCHIBATh M3y4YCHHBIE CBOMCTBA Tl U (PU3UYECKUE SIBICHUSA, HCIONb3YS
¢dbuznveckue BeIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMs, IIYTh,
CKOPOCTb, CpPEIHSIA CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSDHKECTH, BEC Tela, cuia
TpeHHs, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHWueckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI, Kod(hduimeHt
MOJIE3HOTO JIEUCTBHUSI MEXAHU3MOB, KHHETHYECKAsl M MOTEHIIMAIbHAS SHEPTHs), TIPU
OTHMCAHUU MPaBUIILHO TPAKTOBATh (PU3NYECKUNM CMBICIT UCTIOJIB3YEMBIX BEJIMUUH, UX
0003HAYECHUS U €TUHUIIBI PU3NIECKUX BETUYHH, HAXOTUTH (DOPMYIIbI, CBSI3bIBAIOIIHE
JTaHHYIO0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
M3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHYUH;

XapaKTepu30BaTh CBOMCTBAa TelN, (U3UYECKUE SIBICHUS U MPOIECCHI, UCHOIb3YS
TpaBUJIa CIOXKEHUs CUJl (BAOJb OJHOU MPsiMOit), 3akoH ['yka, 3akon [lackais, 3akoH
Apxumesa, MPaBUJIO paBHOBECHs phruara (0JI0Ka), «30JI0TOE MPABHIIO» MEXAHUKH,
3aKOH COXPAHEHUS MEXAaHMYECKOW »HHEpPruu, NpH STOM [1aBaTh CJIOBECHYIO
(hOpMyIMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMATHYECKOE BHIPAKECHIE,

OOBSCHATH (pU3MUECKHE SBJICHHSI, MPOIECCHl U CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
MPUIMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JIOTUYECKUX IIaroB C
ornopoit Ha 1—2 WM3y4eHHBIX CBOICTBa (PU3MUECKUX SIBICHUN, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;



pemath pacy€THbIe 3a7a4d B 1-2 neicTBUSA, WUCHOIB3Ys 3aKOHBI U (POPMYIBL,
CBSI3bIBAIOIME (DU3MUECKUE BEJIMYMHBI: HAa OCHOBE AaHalW3a YCJIOBUS 3aJjaud
3aIlUCBIBAaTh KPAaTKOE YCJIOBHUE, MOJCTABIATh (PU3HUECKUE BEIUUUHBI B (POPMYIIBI U
IIPOBOAUTH PacuéThl, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIE Ui PELLICHUS
3a]a4, OLCHUBATh PEATMCTUYHOCTD MOJYYEHHOU (PU3NYECKON BETMUHHBI,
pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh IMPH MOMOLIM (PU3UIECKUX
METOJIOB, B ONMCAHMM HCCJIEJOBAHMS BBIACIATH IPOBEPSIEMOE MPEIIIOI0KEHUE
(runore3y), pa3nuyaTb U HMHTEPIPETUPOBATh IOJYUYEHHBIM pPE3ylbTaT, HAXOAUTh
OLIMOKH B XOZ€ OIBITA, JIeJ1aTh BBIBOBI 110 €I0 PE3yJIbTaTaM;

IIPOBOJIUTH OIIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SIBJICHUH WK (PU3UYECKUX CBOWCTB
Ten: (opMyIupoBaTh MPOBEPsieMble IPEAINOJIOKEHHs, COOMPAaTh YCTAaHOBKY U3
MPEUIOKEHHOT0 00OpYJOBaHUS, 3alMChIBaTh XOJA ONbITa W  (OPMYIHPOBATH
BBIBO/JIbI,

BBITIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHITBI
U TeMIepaTypbl C MCIOJIb30BAaHUEM AaHAJOIOBBIX M LUGPOBBIX MPUOOPOB,
3aIMCBIBaTh MMOKA3aHUS MPUOOPOB ¢ yYETOM 3a/laHHON aOCOJIOTHON MOrPeIIHOCTH
U3MEPECHU;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BEIMUYMHBI OT JIPYToii ¢
UCIOJIb30BAHUEM  NPSMBIX H3MEpPEHUN  (3aBUCUMOCTH IYTH PaBHOMEPHO
JBUKYIIETOCs TeJla OT BPEMEHU JIBUYKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHUSI OT Beca
Tena, KayecTBa 00pabOTKU MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHUJIbI TPEHUS OT
IUTOIIAJM CONPUKOCHOBEHUS TeJ, CHJIbI YINPYIOCTH OT YIUIMHEHHUS IPY>KUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT O00BbEMa MOrpYKEHHON 4YacTU Tela U OT IUIOTHOCTU
KHUJAKOCTU, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOHMHBI, Ha KOTOPYIO
MIOTPY’KEHO TEJO0, YCIOBUHM IUIaBaHUs Tell, yCIOBUN paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUHU YYEOHOTO HCCIEI0BaHMs, cOOUpaTh YCTaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIIEysl IPEUI0KEHHOMY IUIaHy, GUKCUPOBATh Pe3yIbTaThl
MOJIYY€HHOM 3aBUCUMOCTH (PU3MUECKUX BEJITUYMH B BHJIE NMPEAJIOKEHHBIX TaOIUIl U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEJOBAHUS;

MIPOBOANTH KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
KHUAKOCTH W TBEPAOro Tela, CUja TPEHUS CKOJIBKEHMS, [ABJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOIPYKEHHOE B JKMIKOCTb TEIO,
K03 (HULKEHT MOJIE3HOro JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IPEII0KEHHON
WHCTPYKLUMU: TIpU BBIIOJHEHUM HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOM BEJINYMHBI;

coOnrofaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TNpu paboTre ¢ 1abopaTOPHBIM
000pynOBaHUEM;

yKa3blBaTh MPUHLMIBI ACUCTBUS HPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAOLINECS COCYAbI, 0apOMeTp, phlyar, MO BUKHbIHA
1 HETMOJBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB ¢ OMOpOM Ha WX OMUCAHHS (B TOM 4YHCIE: MOIUIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THIPABIMYECKUIN MPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON Hacoc,
apeoMeTp), UCTONb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUNA M HEOOXOAUMBIE
¢u3nveckne 3aK0HbI, 1 3aKOHOMEPHOCTH;



NPUBOAUTH TPUMEpPbl (HAXOAUTH HHPOPMALMIO O NPUMEpPAX) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B IMOBCEJHEBHOM XM3HHU Ui OOecredyeHus
0e30macHOCTH IpHU oOpalleHuH ¢ NpudopaMM U TEXHUYECKUMHU YCTpoOiicTBamuy,
COXpaHEHHs 3[0POBbS W COONIOZACHHS HOPM SKOJIOTUYECKOTO TIIOBEICHUS B
OKpY>KalolleH cpere;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(poOpManuu B VMHTEpHETE B COOTBETCTBHH C
3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUW U IIYTEM
CPAaBHEHMsI PA3JIMYHBIX MCTOYHUKOB BBLIENATH MH(OpMAIUIO, KOTOpas SBIISETCS
IIPOTUBOPEYNBON HIIM MOXKET ObITh HEZJOCTOBEPHOI];

UCIOJb30BaTh IPU  BBIIOJHEHMHM YYEOHBIX 3aJaHUil  HAY4YHO--IIOIYJISIPHYIO
auTeparypy (U3NYEeCKOro CoJepKaHMs, CIIPpaBOYHbIE MaTepHallbl, PECYpChl CETH
WuTepHer, BiaaeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(OpMALIUY U3 OTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3J1aBaTh COOCTBEHHBIE KPaTKHE MMChbMEHHBIE M YCTHBIE COOOIECHHS Ha OCHOBE 2—
3 HMCTOYHMKOB MHGpoOpMaLUU (U3NYECKOTO COAEP)KAaHUsS, B TOM YHUCIE ITyOJUYHO
JieNIaTh KpaTKue COOOIIEHUs O pe3yibTaTaX MIPOEKTOB UM YUYEOHBIX UCCIIEOBaHUM,
IIPH 3TOM IPaMOTHO HCIIOIB30BATh U3YYE€HHBIN TOHATUIHBIN anmapar Kypca Gpusmukm,
CONPOBOXK/ATh BBICTYIUICHUE IIPE3CHTALMEH;

IIPY BBINOJIHEHUH YYE€OHBIX IIPOEKTOB U UCCIIEI0BAHUN paclpeaesaTh 0043aHHOCTH
B IPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 33/1a4aMH, CJIECIUTh 3a BBITOJIHEHUEM
IUIaHA JAEUCTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKIAJ B JAEATEIbHOCTD
IpyNIbl, BbICTpauBaTh KOMMYHHUKAaTHMBHOE B3aUMOJCIHCTBHE, YYMTHIBAas MHEHUE
OKPYKaIOIIHUX.

K xoH1y 00yuenust B 8 kijiacce npeIMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

HCIIOJIB30BAaTh IMOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JBUKEHNUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Tena,
HACBIIICHHBIM W HEHACBIIIECHHBIM I1ap, BIAXKHOCTb BO31yXa, TeMIepaTypa,
BHYTPEHHSSL SHEPTHsl, TEIJIOBOM JIBUTaTelb, 3JIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsi,
JJIEKTPUYECKOE T0JIE, TPOBOJHUKU U JUAICKTPUKH, TOCTOSHHBIA AJIEKTPUYECKUN
TOK, MAarHUTHOE T10JIE;

pasnuyath sBJICHUS (TEIUIOBOE pacIIMpPEHHE M CKaTHe, TeIulolepenada, TEeIIoBOe
paBHOBECHE, CMayuBaHWE, KANWLUIAPHBIC SBJICHUS, MCIIAPEHHUE, KOHICHCALUs,
IUIaBJICHWe,  KpUCTaJulM3auusi  (OTBEpJAEBaHUE), KUIEHHWE, TeIuloneperada
(TenIonpoBOIHOCTb, KOHBEKIUS, U3ITyUEHHUE), NIEKTPU3aLUs TeJl, B3aUMO/JIeCTBHE
3apsAJI0B, JEUCTBHS JJIEKTPUYECKOrO0 TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJACICTBUE
MarHuTOB, JEHCTBHE MArHUTHOIO IOJI HAa IPOBOAHUK C TOKOM, DJIEKTPOMarHuTHas
MHAYKIUSA) 10 ONMCAaHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOsIBIEHUE U3YUYEHHBIX (PU3UUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE,
B TOM uucie (U3HUECKHUEe SIBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHE U
KalWUIIpHbIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IpHpoAe, m3iydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
JJIEKTPUUYECKUE SIBJICHUS B arMocdepe, HIIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mnoiie 3emMiid, Apeid Moa0CcoB, pOIb MAarHUTHOTO MOJIS JUISl KU3HU Ha



3emiie, IOJISIPHOE CUSIHUE, ITPU 3TOM MIEPEBOANUTH IPAKTHUUECKYIO 3a7jauy B yUeOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

ONMCHIBaTh M3YYEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, MCIIOJIb3Ys
¢u3nvecKkre BeIUYNHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJHYECTBO TEIUIOTHI,
ylenbHas TEMJIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTa IUIABJICHMS, yJEiIbHast
TEIUIOTa NapooOpa3oBaHUs, yAeIbHAs TEIUIOTa CrOpaHMs TOIIMBA, Ko3(duuumeHt
IIOJIE3HOrO JICHCTBHS TEIJIOBOM MAalllMHBI, OTHOCHTEIbHAS BIIAXHOCTh BO3AYXa,
JIEKTPUUYECKUI 3apsill, CUIa TOKA, JJIEKTPHUUECKOE HAIPSIKEHHE, COINPOTHUBICHHE
IPOBOAHUKA, YIEIbHOE CONPOTUBJIECHHE BEIIECTBA, paboTa M  MOIIHOCTb
JIEKTPUUYECKOTO TOKA), IIPU ONMCAHUM IIPABUIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI
UCIOJIb3yEMbIX BEIMYMH, 0003HAYEHUS U €AUHULIBI PU3NUECKUX BEITUYMH, HAXOIUTh
(OpMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMYMHY C APYTUMHU BETUYUHAMH,
CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH;
XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘~ICCKI/I€ ABJICHUA W MPOLECChI, UCIOJIb3Yyd
OCHOBHBIC ITOJIOXKECHUA MOJICKYHﬂpHO--KHHCTH‘ICCKOﬁ TCOpHUU CTPOCHUS BCUICCTBA,
IPUHLUI CYNEPIO3ULMM ToJeld (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsga, 3akoH Oma s ydacTka uen, 3akoH J[xoyna—JIenna, 3akoH coxpaHeHus
SHEPIUH, IPU ITOM JaBaTh CIOBECHYIO (POPMYTHMPOBKY 3aKOHA W 3aIHCHIBATH €TI0
MAaTEMaTUYCCKOC BBIPAKCHHUE,

OOBACHATH (1)I/I3I/I‘-ICCKI/IG mponeccCol U CBOMCTBA TCJI, B TOM YHCJIIC U B KOHTCKCTC
CI/ITyaIlI/If/'I IMPAKTUKO-OPHUCHTUPOBAHHOT'O XapakTepa: BBIABIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh 00bSICHEHHE U3 1—2 JOrMYECKUX 1aroB ¢
ornopoil Ha 1-2 M3y4eHHBIX CBONCTBA (hpU3MUYECKUX SBICHUH, (PU3NUECKHX 3aKOHOB
WJIM 3aKOHOMEPHOCTEW;

pemiatb pacy€THble 3a7aud B 2—3 JEHCTBUA, UCHOJB3Ys 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIONIME (PU3MUECKME BEIUYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3aJadu
3aIMMCbIBATh KPATKOC YCIIOBUEC, BBIABIIATL HEAOCTATOK JAaHHBIX JJIA PCIHICHUA 3aaa4u,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS €€ PeleH s, TPOBOAUTH PACUEThI
U CpaBHMBATh IOJY4YEHHOE 3HAaueHUE (PU3NUYEeCKONH BENUYMHBI C H3BECTHBIMHU
JIAHHBIMU;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEHIMTh MPH MOMOILIM (U3UUYECKUX
METOI0B, HCIIOJIb3YyA OIITMCaHHuEC HUCCIICAOBAaHUs, BBIACTIATH IIPOBEPACMOC
IIPENIIONIOKEHNE, OLIEHNBATh MPABWIBHOCTh MOPsKa MPOBEACHUS HCCIEI0BaHUS,
JIeJIaTh BBIBOJIBI,

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUMN MM (PU3HUECKUX CBOICTB
TeNn (KanmuWUIpHbIE SIBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3AyXa OT €ro oonéma,
TEMIICPATYPbI, CKOPOCTU HpOLECCa OCTLIBAHUA W HArp€BaHUA IMPU HU3JIYYCHHUH OT
[[BETAa M3IYy4arolel (IOrIomaroIei) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJbI OT
TEMIIEPATYpPbl JKUAKOCTH M IUIOAAM €€ TOBEPXHOCTH, JJIEKTpU3alUd Tel U
B3alMO/JIEHCTBHUE MIEKTPUUECKHX 3aps110B, B3aUMOEHCTBHE IOCTOSIHHBIX MarHUTOB,
BU3yalIn3allusd MAarHUuTHBIX MoJeN TMOCTOSHHBIX Mar"HuToOB, HCﬁCTBHﬂ MAarHuTHOI'O
I10J14 Ha IMPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMArHurTa, CBOMCTBa
AJIEKTPOJBUraTeNss  MOCTOSHHOTO  ToKa):  (OpMYJIMpOBAaTh  HpOBEpsEMbIe
NPEINOI0KEeHUs, CcOOUpaTh YCTAHOBKY M3 MPENIOKEHHOro 000pyrOBaHHUA,
OIHCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BHIBOIBL;



BBITOJIHATE IPSIMbIE U3MEPEHHSI TEMIIEPATYPbI, OTHOCUTEIIbHOM BIQXKHOCTH BO3yXa,
CWJIBl TOKA, HANpsDKEHUs C MUCIOJb30BAaHMEM aHAJOIOBBIX NPUOOPOB U JTATUUKOB
(GU3NYeCKUX BEIMYUH, CPAaBHUBATh PE3yJIbTaThl MU3MEPEHUH C y4ETOM 3aJlaHHOMH
a0COIOTHON TOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BEIMUYMHBI OT JPYroi ¢
MCTIOJIB30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTb COIPOTHUBIICHUS MPOBOJHUKA
OT €ro JUIMHBI, IJIOUIaJd MOMEPEYHOr0 CEYEHHUS W YIEIbHOTO COIPOTHBIICHUS
BEIIECTBA MPOBOJHMKA, CHUJIBI TOKA, UIYLIETr0 Yepe3 MPOBOAHUK, OT HAIPSXKEHUS Ha
IIPOBOJIHUKE, MCCIIEJOBAHUE IOCIIEJOBATEIILHOTO U NapajyIeIbHOTO COEeIUHEHUN
MIPOBOJIHUKOB): TIAHUPOBATh HCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJIHATH
M3MEpEeHus, CIIeAys MPeI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3YIIbTATHI MOTy4YECHHON
3aBUCUMOCTH B BHUJE Tabiul U TIpaHKoB, JelaThb BBIBOABI IO pe3yibTaTaM
HCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BETUYUH (yelbHas TeMI0EMKOCTh
BEIIIECTBA, CONPOTUBJICHUE IPOBOAHMKA, paboTa M MOIIHOCTb 3JIEKTPUUYECKOIO
TOKA): TNIAHUPOBATh U3MEPEHHS, COOUPATH KCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEIYs
MPEUIOKEHHONW MHCTPYKIIUH, U BBIYUCIISTh 3HAYCHNE BEIMIHUHBI,

coOmogaTh mpaBWia TEXHUKM Oe30macHOCTH Tpu pabore ¢ TabopaTOpPHBIM
000pyZI0BaHUEM;

XapaKTepu30BaTh TMPUHIHUIBI JEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMICTB C OIOpPOM Ha HUX OMHUCAHMA (B TOM YHUCIIE: CUCTEMAa OTOIUICHUS JOMOB,
TUTPOMETp, HapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUETUUK HIIEKTPHUUECKOU
SHEPIUH, 3IIEKTPOOCBETUTENIbHBIE NPHOOPHI, HarpeBaTeIbHBIC AJIEKTPONPHOOPHI
(mpuMepsl), ANEKTPUUYECKHE NMPEAOXPAHUTENH, SIEKTPOMArHUT, IEKTPOABUTATEh
IIOCTOSIHHOTO TOKa), MCIIOJIb3Ysl 3HAHHUSA O CBOWCTBaX (DM3MYECKUX SIBICHUH U
He00X0AnMble (GU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThle TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIE MPUOOPHI MO
cXeMaM M CXeMaTUYHbIM PUCYHKaM ()KUKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
THTPOMETP, IBUTATENIb BHYTPEHHETO CrOPaHus, SJIEKTPOCKOII, pEOCTaT), COCTABIISATh
CXEMBI DJICKTPUIECKHX LIENEeH C IMOCIIe0BATEIHBIM U TTApAIICITFHBIM COeTMHEHHEM
3JIEMEHTOB, pa3jnyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;
MPUBOJUTH MpPHUMEPHl (HAXOIUTh HH(MOPMALMIO O TPUMEPAx) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUHA B IMOBCEJHEBHOM XU3HHU Ui OOecredyeHus
0e30macHOCTH TNpH oOpalieHuH ¢ MpudopamMM M TEXHUYECKHMHU YCTpOICTBaMu,
COXpaHEHHs 3JI0POBbS W COONIOZACHUS HOPM DKOJIOTUYECKOTO IIOBEICHUS B
OKpY>Kalollen cpere;

OCYIIECTBIISITh NMOUCK HH(pOpMAIMK (PHU3HMUECKOTO cojaepkaHus B WHTepHeTe, Ha
OCHOBE MMEIONIMXCSl 3HAHUW U MyTEM CpaBHEHHs JONMOJIHUTENbHBIX HMCTOYHUKOB
BBIJIENIATh MH(OPMAIUIO, KOTOpasi ABISETCS NPOTHUBOPEYMBOM MM MOXKET OBITh
HEJI0CTOBEPHOI;

UCMOJb30BAaTh IPH BBHIOJHEHUH YYEOHBIX 3a/JaHUl  HAy4YHO--TIOMYJISPHYIO
TUTeparypy (U3NYECKOTO COJEp)KaHHS, CIPABOYHBIE MaTEpPHAalbl, PECYPChl CETH
WuTepHer, BiaaeTh NpUEMaMH KOHCIEKTHPOBAHMS TEKCTa, IPeoOpa3oBaHMUs
uH(pOpMaLUU U3 OHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;



co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIC M KpAaTKHE YCTHBIE COOOIIEHHs, 00001mas
MH(OPMAIIHIO U3 HECKOJIIBKUX HCTOYHUKOB (PU3UUECKOTO CO/ICPKaHMUs, B TOM YHCIIE
nyOJMMYHO NPEACTABIATH PpE3YNbTaThl IMPOSKTHOM WM  HCCIEAO0BATEIbCKOM
JESITeIbHOCTH, TP STOM I'PaMOTHO UCIIOIB30BATh N3YUYEHHBIN MOHATUIHBIH anmapar
Kypca (pHU3UKH, COMPOBOXK/IATH BHICTYIICHHE MTPE3CHTAIINCH;

IPU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIICAOBAHUHI (DU3NYECKHUX IPOIECCOB
pacrpenenaTs 0053aHHOCTH B IPYIIIE B COOTBETCTBHUHU C IMIOCTABJICHHBIMHU 33J[a4yaMH,
CIIEIUTHh 3a BBIIOJHEHHEM IUIaHAa JCHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJIQJA B JCATCIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aUMO/JICHCTBHE, IPOSIBIISSI TOTOBHOCTh Pa3pemiaTh KOH(QIUKTHIL.

K xoHIity o0ydenusi B 9 kjiacce rnpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh IOHATUA: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPACKTOpus,
OTHOCUTEJIBHOCTh ~ MEXaHHUYECKOro  JBWXKEHMs,  Jegopmauus  (ympyras,
IUTACTUYECKas), TPEHUE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku, MEHTP TSKECTH, aOCOITIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYECKHe KOJIeOaHWsS ¥ BOJIHBI, 3BYK, HH(pa3ByK H
YIAbTPA3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPbl MCIYCKAaHUS M IOIVIOLIEHUs, aibda-,
Oera- ¥ TaMMa-U3ITy4eHHsI, U30TOIIBI, S/IEPHAst SJHEPTeTHKA,

pa3nuyath ABJICHHUs (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHENHHOE JBHMKEHHE,
pPaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE MAJECHUE Tell,
pPaBHOMEpPHOE JIBJKEHUE I10 OKpPY)KHOCTH, B3aMMOJEWCTBUE TE€J, PEaKTUBHOE
JBIDKEHUE, KoJiebaTellbHOE JIBUKEHHE (3aTyXalollie U BhIHYXKACHHbIE KOJIeOaHus),
pPE30HAaHC,  BOJIHOBOE  JIBWXKEHHME,  OTpaXeHUWE  3BYyKa,  IMPAMOJHUHEHHOe
pacrnpocTpaHeHHe, OTPaXXEHHE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHHE CBETA, PA3JIOKEHHE OEI0ro CBETa B CIIEKTP U CI0KEHUE CHEKTPAJIbHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHas paJAMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHEWYaToro CHEeKTpa M3JIy4yeHHs) MO OMHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBICHHUE;

pacro3HaBaTh MPOsBICHNE U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPYKAIOLIEM MUDE
(B TOM umcne (u3MUEcCKHUe SBIICHUS B NMPHUPOJAE: NMPUIMBBI U OTIUBBI, JBUKECHHE
maHeT COJHEYHOM CUCTEMBI, PEAaKTHBHOE JBWJKEHHE JKHMBBIX OPIraHU3MOB,
BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE BOJIHBI, IIyHAMH,
9X0, ILIBeTa TeJl, ONTHYECKHE SBJICHUS B MpPHUPOJAE, OUOIOrMYecKoe JeHCTBUE
BUJUMOTO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO W3IyYEHUH, €CTEeCTBEHHBIN
PalMOaKTUBHBIA (POH, KOCMUYECKUE JTyYH, PaJUOAKTUBHOE U3Ty4E€HUE MMPUPOTHBIX
MHUHEpaJIOB, JIeHCTBUE PAaJUOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M 4YeJoBeKa), MpHU
3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ayy B Y4e€OHYIO, BBLIEIATH CYIIECTBEHHBIC
cBOicTBa (MpU3HAKK) PU3NYECKUX SBIICHUM;

ONKCHIBaTh M3YYEHHBIE CBOMCTBA TN U (U3UUYECKHUE SIBJICHUS, HCIIOJIb3Ys
¢u3nyecKkre BeTUYUHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTH TeJla TPU HEPaBHOMEPHOM
JBUKEHHUH, YCKOPEHUE, IEPEMEILIEHNE, ITYTh, YIII0Basi CKOPOCTh, CUJIa TPEHUS, CUIIa
YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMs, BEC Tela, UMITYJIbC
Teja, UMITYJIbC CUJIBI, MEXaHHYecKas paboTa U MOIIHOCTb, MOTEHIMAIbHASL SHEPTUS



Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAs JHEPIHsl CKaTou
MPYXUHBI, KAHETUYECKas SHEprus, MOJHas MEXaHUYecKas SHEeprus, Hepuoa u
yacToTa KoseOaHWi, JAJTMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb
CBeTa, MOKAa3aTeib MPETOMJICHHUS CPEJbl), MPH OMUCAHWU MPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICIT UCIIOJIb3yEMbIX BEIMYMH, 0003HAUEHUS U €IUHUIBI PUZNUECKUX
BEJIMYMH, HAXOAUTHb (OPMYIIbI, CBSI3bIBAIOIIME NAHHYIO (PU3UYECKYIO BETUUYHHY C
JAPYTUMH BEJIWYMHAMH, CTPOUTH Tpa(uKH M3yYCHHBIX 3aBUCHUMOCTEH (pr3muecKux
BEJIMYHH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SIBICHUS W TPOLECCHI, HCIIOJIb3YS
3aKOH COXpaHEHHS YHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIIUII CYTIEPIIO3ULIUU
CWJI, IPUHLIMIT OTHOCUTEIbHOCTU ['ammies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUS
UMIYJIbCa, 3aKOHBl OTPAXECHUS M TPEIOMIICHHS CBETa, 3aKOHBI COXpPaHEHUS
3apsIOBOTO M MAacCOBOI'O YHCEN IPH SACPHBIX pEeaKIusaX, MpPH 3TOM JaBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alHCHIBATh €M0 MATEMATUUYECKOE BhIPAXKECHHE,
OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOMCTBA Tell, B TOM YHCIE W B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUYUHHO--
CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOM Ha
2—-3 W3YYEHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3aJaud (ONUpaoIIMecs Ha cUcTeMy U3 2-3 ypaBHEHUM),
UCTIOJB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PH3UUYECKHE BEITMUYMHBI: HA OCHOBE
aHallM3a yCJOBHSI 3aJaud 3aMUCBIBaTh KPATKOE YCIIOBUE, BBISBISATH HEAOCTAIOIINE
Wi W30BITOYHBIE JAaHHBIE, BHIOMpATh 3aKOHBI U (QOPMYJIbI, HEOOXOAUMBIE s
pelieHus, MPOBOIUTH pAcY€Thl M OICHWBATh PEAIMCTHYHOCTH TOJIYYEHHOTO
3Ha4YeHUsI (PU3NIECKOI BETMUNHBL;

pacrio3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEHIMTh MPH TOMOLIH (PU3UIECKUX
METOZOB, HCIIONB3Ysl ~ ONHMCAaHUE WCCIECAOBAaHUS, BBIIENATH IPOBEPSIEMOE
MPEINOI0KEHNE, OLICHUBATh MPABUIIBHOCTh MOpPs/IKAa MPOBEACHUS HCCIEI0BaHMS,
JieNIaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOACHUIN U ONBITOB;
MIPOBOJIUTD OIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SIBICHUH WK (PU3NYECKUX CBOWCTB
Ten (M3ydeHHEe BTOPOrOo 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHS DHEPTHUH,
3aBHCUMOCTh TI€PHOAA KOJICOAHWH TPYKHUHHOTO MAasTHHUKA OT Macchl Tpy3a M
KECTKOCTH MPYXKUHBI W HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJbIX KoJeOaHHi,
NpSIMOJIMHEIHOE paclpoCTpaHEHHE CBeTa, Pa3JIoKeHHe Oeloro cBera B CIEKTD,
M3yYeHHE CBOICTB M300pak€HUS B TUIOCKOM 3€pKajie M CBOWCTB H300pa)KCHUs
npeaMeTa B COOMparoIIel JInH3e, HAOI0IeHUE CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3IY4YEHHUs): CaMOCTOSITEIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, ONUCHIBATH XOJ1 OIBITA U €T0 PE3YJIbTaThl, HOPMYIUPOBATH BBIBOBI;
MPOBOJIUTH TIPY HEOOXOJAMMOCTH CEPUIO MPSMBIX M3MEPEHHH, OTpeAess CpeaHee
3Ha4YeHHE H3MepsIeMOoi BenuuMHBbI ((POKYyCHOE paccTosHHE coOMparollei JHMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a n3MepeHus (M3MEPUTEIIBHOTO TPHUOopa);

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYHMH C UCIOIb30BAHUEM
NPSIMBIX HM3MEpPEeHHH (3aBUCUMOCTh TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
IBIDKEHUN 0€3 HadalbHOM CKOPOCTH, Nepuoja KoJeOaHWH MaTeMaTH4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIJla OTPa’KEHUs CBETA OT yIJIa MaJeHUs U



yria [OpejaoMIIeHHss OT  yIila  [AaJAEHus): IUIAHUPOBaThb  MCCIIEJOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBAaTh pPE3Y/IbTaThl IOJIy4YE€HHOH
3aBUCUMOCTH (PU3MUECKUX BEIMYHH B BUJIE TAOIHIl U TPaQHKOB, AETATh BHIBOBI 10
pe3yJibTaTaM HCCIIeA0BaHNUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpEHHs (PU3MUYECKUX BEIWYMH (CPEAHSAS CKOPOCTh M
YCKOpEHHE TejJa IpU PAaBHOYCKOPEHHOM [BM)KEHUM, YCKOpEHHE CBOOOJHOIrO
Na/IeHus, )KECTKOCTh NPYKUHBI, KO3()(PULMEHT TPEeHUs CKOJIbKEHUS, MEXaHHUECKast
paboTa M MOIIHOCTb, YacTOTa W TMEpPHOA KoJeOaHW MaTeMaTU4ecKoro u
NPY>KHUHHOTO MAasiTHUKOB, ONTHYECKasi CHJIa COOMpArOIEel JIMH3bI, PanOaKTHBHBINA
¢GoH): MIaHMPOBaTh H3MEPEHUs, COOMPATh SKCIHEPUMEHTAIbHYIO YCTAaHOBKY MU
BBINOJIHATh U3MEPEHUs, ClIeAys MPEUI0KEHHON NHCTPYKIMH, BEIUUCIIATh 3HAYCHUE
BEJIMYMHBI M aHAJIM3UPOBATh IOJIYYEHHbIE pE3YylbTaTbl C YYETOM 3aJaHHOU
MIOIPELIHOCTH U3MEPEHU;

coOmogaTh TpaBWja TEXHUKHA Oe30macHOCTH mpu pabore ¢ TabopaTOPHBIM
o0opyIoBaHUEM;

pa3nanyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DPU3MUECKUX MOJIENeH: MaTepralibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, TOUYCUHBIH UCTOYHHUK CBETA, JIyd, TOHKAS JIMH3A,
IUTaHeTapHasi MOJIE b aTOMa, HYKJIOHHAsi MOJIE/Ib @aTOMHOTO S/1pa;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOICTB C ONOpOM Ha HMX omMucaHus (B TOM 4YHCIE: CHHIOMETpP, IaT4UKU
MIOJIOKEHMSI, PACCTOSHUSI U YCKOPEHHUs, pakKeTa, 3XO0JIOT, OYKH, MEepUCKOII,
¢doroamnmapar, ONTHIECKHE CBETOBOIBI, CIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HEOOXO0auMbIe (PU3UUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX HPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelieHnr y4eOHO--IIPaKTUYEeCKUX 3a7ady, ONTHYECKHE CXEMbl il IOCTPOEHUs
M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

MPUBOJUTL MPHUMEPHl (HAXOIUTh HH(MOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUHM B TOBCEJHEBHOM XU3HU NJs oOecreyeHus
0e30macHOCTH TMpH oOpalleHuH ¢ MpudopaMM U TEXHUYECKHMHU YCTpOICTBaMu,
COXpAaHEHMs 3[0pOBbS U COOJIOZACHHS HOPM HKOJIOTMYECKOTO TIOBEIEHUS B
OKpY>Karolleu cpere;

OCYLIECTBIATh MOUCK HH(OpManuu Qusnueckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYSl MOMCKOBBIN 3aMpoc, HAXOJIUTh IYTU OINpEAeSCHUs
JIOCTOBEPHOCTH TOJy4eHHON HWH(OpManMu Ha OCHOBE HWMEIOIIMXCS 3HAHUM U
JIOTIOJTHATEBHBIX UCTOYHUKOB;

UCIOJIb30BaTh IMPU  BBINOJIHEHWM YYEOHBIX 3aJaHUM  HayYHO--TIOMYJSIPHYIO
IUTeparypy (U3NYECKOrO COJEp)KaHMs, CIIPaBOYHbIE MaTepHalbl, PECypchl CETH
WnTtepHer, BnageTh npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpazoBaHus
“H(pOpMaIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIE ITMCBMEHHBIE U YCTHbIE COOOILIEHMS Ha OCHOBE
nH(pOpPMALIUK U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJIEp)KaHUs, MyOIMYHO
IIPEICTABIIATh PE3YIbTAThl IPOEKTHOM MM MCCIIEN0BATENBCKON IEATENBHOCTH, IIPU
9TOM TIpPaMOTHO HCIOJb30BaTh W3YYEHHBIM IOHATUIHBIA ammapar H3y4yaeMoro



paznena (U3MKK U CONMPOBOXIATh BBICTYIUIGHHE IMpe3eHTalue ¢ yd4érom
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



