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MMOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHoro mpenmera «®Pusuka» (mpeamerHas — 001acTh
«EcTecTBEHHO-HayuUHbIE IPEIMETHI») HA YPOBHE OCHOBHOTI'O 00111€ro 00pa30BaHUs COCTABIEHA Ha
ocHoBe TpeOoBaHMIi K pe3ysbTaTaM OCBOEHHUS IPOrpaMMbl OCHOBHOIO oOIIero oOpa3oBaHUs
denepanbHOr0 TOCYAApCTBEHHOIO 00pa3oBaTeIbHOIO CTaHIAapTa OCHOBHOI'O  00WIEro
obpazoBanus (naee — ®I'OC O0O0), DeaepanbHO 00pa3z0BaTENBHOI MPOTrPaMMbl OCHOBHOTO
obmero obpazoBanus (nanee — @OIT OO0), DenepanpHoil paboyeil TPOrpaMMbl 10 y4eOHOMY
npeamery «Pusnkay», a Tak’ke OpUEHTHPOBAHA Ha 1ieJIeBble IPUOPUTETHI, CPOPMYJINPOBAHHbBIE B
benepanbHO paboyel mporpaMMe BOCIIUTAHHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremMooOpasyromuii uisi €CTEeCTBEHHO-HAYUHbIX YU€OHBIX ITPEIMETOB,
MOCKOJIbKY (pM3MUYECKre 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB M SIBJICHUH, N3y4aeMbIX XUMHEH,
OuoJioruent, actpoHoMue u (usmdeckoi reorpadueii. Ouzrka — 3TO MPEAMET, KOTOPBIA HE
TOJIbKO BHOCUT OCHOBHOMW BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA, HO U MPEIOCTABISET
HauOoJiee sCHbIe 00pa3ilbl IPUMEHEHUS HAYYHOTO METOJIa MO3HAHMS, T. €. CI0c0o0a MoaydeHus
JIOCTOBEPHBIX 3HaHUU 0 mupe. Hakonen, ¢u3nka — 3T0 mpeaMeT, KOTOPbI Hapsay ¢ ApyruMu
€CTeCTBEHHO-HAYUYHBIMU INpeAMETaMH JIOJDKEH JlaTh IIKOJIBHUKAM IIpeJCTaBleHHEe 00
YBIIEKATEJIbHOCTH HAyYHOT'O HCCIEAOBAaHUS U PAZOCTH CaMOCTOSTEIHOTO OTKPBITUS HOBOTO
3HAHMUS.

Opna U3 TIaBHBIX 337a4 (pU3MUYEeCKOro oOpa3oBaHUsl B CTPYKType 001ero oopazoBaHUs
COCTOMUT B (POPMHUPOBAHUM €CTECTBEHHO-HAY4YHON I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00y4aroIuXcsi, KOTOpbIE B JaJbHEHIIeM OyAyT 3aHATHI B CAMBIX Pa3HOOOpa3HbIX cdepax
nesTenbHOCTH. Ho He MeHee BayKHOM 3a7jauell ABJIAETCS BBIBICHUE U MOATOTOBKA TaJaHTJINBBIX
MOJIOIBIX JIIOAEM Il MpOJOJKEHUs oOpa3oBaHMsI M JalbHEWIIed mnpodeccuoHanbHON
JESITEIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX MCCIEA0OBAHUN U CO3JJaHUH HOBBIX TEXHOJIOTH.
CornacHo MPUHATOMY B MEXAYHapOJHOM cooOliecTBe omnpezaeneHuio, «EcrecTBeHHO-Hay4YHas
IPaMOTHOCTh - 3TO CIHOCOOHOCTh YeJIOBeKa 3aHUMAaTh AKTHBHYIO TI'PaKJIAHCKYIO TMO3MILHIO IO
0OIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTh
HMHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HJessMU. HayyHO TIpaMOTHBIH 4YENOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUH INPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero ClIeyIONX KOMIETEHTHOCTEH!:

—Hay4YHO OOBSICHATD SIBICHHUS,

—OILEHUBATh U MIOHUMaTh OCOOEHHOCTH HAyYHOT'O UCCIIeI0BaHuS,

—MWHTEPIPETUPOBATh JaHHBIE U UCIIOJIB30BaTh HAyYHBIE TOKA3aTEIbCTBA IS MOTYYCHHUS

BBIBOIOB.»



N3yuenue ¢pu3uku criocoOHO BHECTH PEIIAIONINKA BKJIaa B (OPMUPOBAHUE €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0YYarOIIUXCAL.

HEJA N3YYEHUS YYEBHOI'O TIPEJMETA «®U3UKA»

Lenmn u3ydyeHuss (pU3MKKM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS ONPE/IEICHBI B
Konnenmnuu npenonaBanus ydeOHoro npenmMera «®dusuka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoii ®enepainuu, pealu3ylIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTrPaMMBbl,
yrBepka€HHON pemeHueM Kosernn MuHuncrepcrBa npocsenienus Poccuniickont @enepanuu,
npoTokoi ot 3 nexadpst 2019 r. Ne ITK-4BH.

Henu uzydenust Gu3uku:

—TpuoOpeTeHne HHTEpeca U CTPeMIICHUS OOY4YaloIIMXCS K HAyYHOMY H3YYEHHUIO
IPUPOIBI, PA3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEJICTABICHUA O HAYYHOM METOJE TO3HAaHUSA U (OPMHUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

—(opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTta U3y4eHUsS OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

—hopMupoBaHHe MPEACTABICHUNA O PO (DU3HUKU IS PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIl;

—pa3BUTHE TMPEJCTaBICHU O BO3MOXHBIX cdepax Oynymel mnpodeccrnoHanbHON
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKAa K JajbHeHlieMy OOy4YeHMIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX IIeJield Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMs 00€CIIeUnBACTCs
pEILIEHUEM CIIEAYIOINX 3a1au:

—IpUOOpETeHNEe 3HAHMA O JIUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHWYECKHUX,
TETUTOBBIX, DJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SBIICHHSX;

—TIpuoOpeTeHne YMEHUM ONUChIBaTh M OOBACHATH (PU3MUECKHUE SIBICHHUS C
UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

—OCBOCHHME METOJ0OB PELICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM
(bU3NIEeCKUX MOJIENel, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHHU HaONOJaTh TPHUPOJHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble  paboOTBl M ADKCIEPUMEHTANbHBIE  HCCIEIOBAHUS C  HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

—OCBOEHHE TpPHUEMOB PabOThl ¢ WHpOpManuenr (PU3NIECKOro COJEpPIKAHUS, BKIIOUas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3UKHU; aHAIM3 U KPUTUYECKOE OIIEHHBAaHUE
uHpOpMaINH;

—3HaKOMCTBO CO C(I)CpaMI/I HpO(bCCCI/IOHa.HBHOI\/'I ACATCIIbHOCTH, CBA3aHHBIMU C (I)PI3PIKOI>1,



U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JTIOCTHXEHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka siBisieTcss 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO o0miero obpasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue (HU3MKU Ha
06a30BOM ypoBHE B 00béMe 2384 3a Tpu rojga oOydeHus o 24 B HeJeo B 7 U 8 Kiaccax u 1o 34
B HeZleno B 9 kiacce. B TeMaTnyeckoM IUTaHUPOBaHUM )1 7 U 8 KJIaCCOB MPEII0IaraeTcst pe3eps
BPEMEHM, KOTOPBI yUUTENIb MOKET MCIOJb30BaTh I10 CBOEMY YCMOTPEHHIO, a B 9 Kilacce —
MOBTOPUTENILHO-0000 A0 MOTYTb.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

7 knace

Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY KAIOIIEro MIUpa

®usnka — Hayka o npupoze. Asnenus npupoasl. PU3NYECKHE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. V3MmepeHue ¢usznyeckux BenudyMH. Dusnyeckue MpUOOpHI.
ITorpemHocTs n3MepeHuii. MexayHapoiHas cucTema eIMHMLI.

Kak ¢usuka u npyrue ecTtecTBeHHbIE HAYKH M3Y4YalOT MPUPOIY. ECcTeCTBEHHO-HAYUHBIH
METOJ IO3HaHMA: HaOJIOJEHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
SKCHEPUMEHT 10 NPOBEpKE THUIOTE3, OObsCHeHHe HalmogaemMoro spieHusa. OmnucaHue

(bU3NUECKUX SBICHUH C TTOMOLIBIO MOJIETEH.

Hemoncmpayuu
1. MexaHnnuueckue, TeII0BbIe, IIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. Ouznyeckue TpUOOPHI M TpoIeaypa MPsAMBIX HU3MEPEHHH aHalOTOBBIM H

UGPOBBIM IPUOOPOM.

Jlabopamopnvie pabomul u onvimol

1 OrnpesenieHne 1EeHbI ASJICHUS KAl U3MEPUTEILHOTO TTpUoopa.

2 U3Mepenne paccTOSHUIA.

3. N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

4 Onpenenenre pa3MepoB MAJIbIX TE.

5. N3mepenne temmnepaTypbl MPU MOMOIIM KHIAKOCTHOIO TEPMOMETpA U JaTUMKa
TeMIepaTyphbl.

6. [IpoBenenne uccneq0BaHus MO MPOBEPKE TMIIOTE3bI: AAIBHOCTh IMOJETA MIApUKa,

MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.
Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUH BelleCTBA

CTpOeHI/IC BCIICCTBA: aTOMblI W MOJICKYJIbI, HUX PA3MCPHI. OHBITLI, JOKa3bIBAarOIIHue



JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBrxkenue uactuil BemiecTBa. CBSi3b CKOPOCTH JIBJKEHMSI YACTHUI[ C TeMIIepaTypoil.
BpoynoBckoe nBmwkenue, muddysus. BzauMmopeicTBhe 4YacTHIl BELIECTBA: NPUTSIKCHHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M  TBEPABIX
(kpucTayinyeckux) Teja. B3auMoCBs3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM

BOJIBL.
Hemoncmpayuu
1. Ha6ronenne 6poyHOBCKOTO JBUKEHHS.
2. Habmoznenue qmuddysum.
3. HaOmoieHue SIBJICHUM, OOBACHSIOIMXCS NPUTSKEHHEM MM OTTAIKMBAHUEM

HacCTull BEUICCTBA.

Jlabopamopuvie pabomol u onvimul

1. Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).
2. OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3ngen 3. /IBu:keHne 1 B3auMo/1elicTBHE TeJl

Mexannueckoe 1BuKeHHE. PaBHOMepHOe M HepaBHOMEpHOoe JABHkeHHE. CKOpOCTb.
Cpenusisi CKOpOCTh TIPY HEPABHOMEPHOM JIBI)KEHUU. Pacdy€T myTH U BpeMeHU JBUKEHUS.

SBnenne nHepuuMM. 3aKOH MHEpUMHU. B3auMozelcTBHe Ten Kak NPUYMHA HW3MEHEHHUS
CKOPOCTH JBHMXKEHUsS Tel. Macca kak mMepa uHEpTHOCTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuna xak XxapakTepucTUKa B3aumojiedcTBusi Ten. Cuna ynpyroctd U 3akoH ['yka.
M3mepeHue CHIIbI C TOMOLIBIO JUHAMOMETpA. SIBIIeHUE TATOTEHMS U cuila TsbkecTH. Chna TshkecTn
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBJIEHHBIX 110 OAHON NPSMOM.

PaBHOHCﬁCTBYIOHlaﬂ cuit. Cuna TPCHUS. TpeHI/IC CKOJIBKCHUS U TPCHUC ITOKOA. TpCHI/IC B IIpUPOJC

U TEXHHKE.
Hemoncmpayuu
1. HabnroneHrne MeXaHUYeCKOTO IBIKEHUS Tela.
2. N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
3. Habmronenue siBJIeHMS] HHEPITUH.
4. Habmronenne naMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
o. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TEll.



6. CrokeHue cuJjl, HalpaBJIECHHBIX MO OJHOU MPSIMOIA.
Jlabopamopuvie pabomul u onvimul
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIIAPUKA B KUIKOCTH, MOJICIIN

AIIEKTPUYECKOTO aBTOMOOWIIS U T. TI.).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpycKa Ui IIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmannun) npy>KuHbI

oT HpHJ’IO)KGHHOﬁ CHIJIBI.

5. OMBITHI, JIEMOHCTPUPYIONINE 3aBUCHMOCTh CHJIBI TPCHHSI CKOJIBKEHUS OT CHJIBI
JABJICHUS U XapaKTepa CONMPHUKACAFOIINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenune. CiocoObl yMEHBIIIEHUS U YBEIMUEHUS JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPABIME TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [THeBMaTWdeckue MalIWHBI. 3aBUCUMOCTH JIABIICHUS YKUIAKOCTA OT
rryounsl.  ['mapocratuueckuit  mapamokc. CooOmiaronmuecss  cocyasl.  ['mapaBnuueckue
MEXaHHU3MBI.

Atmocdepa 3emun u atmocdhepHoe naBieHue. [[pUUMHBI CyIIECTBOBAHUS BO3IYLIHOM
o6onoukn 3emmu. Omnbir Toppuuennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJ ypoBHeM wMops. [Ipubopbl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleiicTBHE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEeMIIEPaTyphl.

[lepenava naBiaeHUs )KUIKOCTHIO M TA30M.
CooOmraromuecs COCyabl.

I'mapaBnuyeckuit mpecc.

ok~ e

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOW YacTH Tella U

IJIOTHOCTH KUJKOCTH.
7. PaBeHCTBO BhITaJKHUBAIOIIECH CHIIBI BECY BBITECHEHHOM KMIKOCTH.

8. VcaoBue miaBaHMs Ted: IUIABaHUE HIIM MOrpy’K€HUC TCJI B 3aBUCUMOCTH OT

COOTHOIIECHUS INIOTHOCTEHN Tela U KUIKOCTH.



Jlabopamopnuvie pabomot u onvimal

1. HccrnenoBanune 3aBUCUMOCTH Beca Tella B BOJAE OT O00BbEMA MOTPYKEHHOU B

KHUAKOCTH 4aCTH TCJ1a.

2. OnpeneneHre BbITAJKUBAIONIEH CUJIbI, JEHCTBYIOIIECH Ha TEJIO0, MOTPYKEHHOE B
SKUJIKOCTb.
3. [IpoBepka HE3aBHCHMMOCTH BBITAJKHBAIONIECH CHIIBI, JCUCTBYIOIIEH Ha TEIO B

KHAKOCTHU, OT MacCChI T€Jia.

4, OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH

Ha TEJIO B XUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YacCTH Tejla U OT IJIOTHOCTH

YKUJIKOCTH.
5. KoncTtpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU U ONpesesieHue eé
rpy30M01bEMHOCTH.

Pa3znen 5. Pabora u MOHOCTL. JHeEpPrus

Mexanuueckasi pabora. MoLIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, 0J0K, HAaKJIOHHAs ITIOCKOCTh. [IpaBuio paBHOBECHS phIyara.
[IpumeHeHue mnpaBuiIa paBHOBECHs pbluara K ONOKy. «3omotoe mpaBuiioy» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTmueckas W MNOTEHIManbHas 3Heprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAaHEHHS IHEPTUU B MEXAHUKE.

Jemoncmpayuu

[IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomovt u onvimul

1. Ornpenenenne pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Teja TIO0

FOpI/I3OHTaJ'II>HOI\/'I ITOBEPXHOCTH.

2. HccenenoBanue ycioBUi paBHOBECUS pblyara.

3. N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.

4, N3yyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOU DHEPIUH.
8 kiracc

Pa3nea 6. TenuioBble siBJ1eHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETHYECKOW TEOPUH CTPOEHUs BemecTa. Macca
" pasMEpbl aTOMOB U MOJICKYJIL. OHI)ITI)I, MOATBCPKAAOIINE OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-
KMHETUYECKOW TEOpHUHU.

Monenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUN BemecTBa. Kpucrannnueckue u

amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN



MOJICKYJIIPHO-KUHETUYECKOW Teopuu. CMayuMBaHWE W KaNWUISAPHBIC SIBICHHS. TeIIoBOe
pacUIMpEeHHe U CXKaTHe.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TEILIOBOTO ABUKEHUS YACTHIL.

Bayrtpennsis sHeprus. CrocoObl M3MEHEHHUs] BHYTPEHHEH SHEpPTUU: TeIUIonepenada
COBepIIeHHe padoThl. BUIbI TeIONEpe1aun: TeIIONMPOBOAHOCTh, KOHBEKIINS, U3TYUCHHE.

KonnuecTBo TemnoTel. YaeabHas TEIIOEMKOCTH BEIIECTBA. TeImI000MEH U TEIUIOBOE
paBHOBecHe. Y paBHEHUE TEIUIOBOTO OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTALINYCCKUX BEIIECTB. Y AeIbHAs TEIUIOTA TIJIaBICHUS.
[Tapoo6pa3oBanue u kouAeHcamus. Mcnapenue. Kunenue. Y nenbHast TerioTa mapooOpa3oBaHHus.
3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHHUS OT aTMOC(HEPHOTo JaBieHus. BiaxxHocts Bo3ayxa.

DHeprus ToMBa. Y IeibHask TEII0Ta CrOpaHuUs.

[Tpunnumner pabotel TeroBbix aurareneid. KIIJ[ termoBoro asuratens. TemoBbie
JIBUTATEIU U 3allUTa OKPY>KaIOLIEH Cpebl.

3aKoH COXPAHCHUA U NPCBpALICHUS SHCPIrUK B TCIVIOBBIX IPOLICCCaX.

Jemoncmpayuu

1 Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2 Habmonenue nuddysun.

3. HaGuroienne sSiBJICHUI cMaYMBaHUS W KaMIUISIPHBIX SBIICHUH.

4 Hab6monenue TeniaoBoro pacuimpeHus Tel.

5. V3MmeHeHue JnaBieHMs] Ta3a TpU HM3MEHEHMH OO0bEMa W HArpeBaHUU WIIH
OXJIAKICHUH.

6. [TpaBwita U3MepeHHs TEMITEPATYPHI.

1. Buae! Tenonepenaun.

8. OxunaxaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHr# pabOThl BHEITHUMH CHUJIaMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmonenne KumneHusl.

12. HabmroneHne mocTosHCTBa TeMITepaTyphl IPH MJIaBICHUU.

13. Monenu TemIoBbIX ABUTATEIIEH.

Jlabopamopuvie pabomot u onvimul

1. OnbITHI 10 OOHAPYKEHHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

2. OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

3. OnBITH IO HAOMIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
Tel.

4, Ornpenenenne 1aBieHUs BO3AyXa B OAJIJIOHE IIMPHUIIA.



5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAXKICHUS.

6. [IpoBepka runoTe3bl JUHEHMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Habmroienue u3meHeHust BHyTPEHHEH SHEPIUU Tella B pe3yibTaTe Terionepe1auu
¥ pabOTHl BHEIITHUX CHJI.

8. HccnenoBanue sBiIeHHs TEMI000MEHa NMPU CMEIIUBAHUM XOJIOJHOW M Tropsiueit
BOJIBI.

9. Omnpenenenne KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOHM MpH TEIiooOMeHe ¢

Harp€TbiM METAJINIMYCCKUM HUJIUHIAPOM.

10.  OmnpeneneHue yaenbHON TETIOEMKOCTH BEIIECTBA.
11.  HccnenoBanue mporecca UCTIapEeHUsL.

12.  OnpeneneHue OTHOCUTENILHON BIAKHOCTH BO3/yXa.
13.  Omnpenenenue yaenbHON TETJIOTHI TUIABJICHHUS JIb/IA.

Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS

Onektpusanus Ten. J[Ba poja 3JeKTpUUECKUX 3apsioB. B3zauMoneicTBrue 3apsyKEHHbBIX
Ten. 3akoH KynoHa (3aBUCUMOCTb CHIIBI B3aUMOJICHCTBUS 3apsXKEHHBIX TEJ OT BEIMUUHBI 3apsi/10B
U PACCTOSIHUS MEX]Y TEJIaMH ).

Onekrpuyeckoe noisie. Hanpsok€HHOCTD 7eKTpUYecKoro nosis. [IpuHIun cyneprno3uim
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snexTpuyeckux 3apsiioB. DJIEMEHTapHBIM anekTpuueckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHmkm
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOe, MarHHUTHOE).
DIIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. DiekTpuueckoe HamnpsbkeHue. ConpoTuBiieHUE
MPOBOJIHUKA. YIEbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma g ydacTKa IICTH.
[TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ANEKTPUUYECKOT0 TOKa. 3aK0oH J[>koyis — JIeHia. DneKTpudecKue eru
Y TTOTpeOUTEH dIIEKTpUUIECKOr sHepTun B ObITy. KOopoTKoe 3aMbIkanume.

[TocrossHHbIE MarHuTHl. B3auMoJelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE TMoOJe.
MarnuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1sl )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noie
ANEKTPUUECKOro ToKa. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JIeficTBUEe MarHUTHOTO MOJIs
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHrarelh TIOCTOSHHOTO TOKa. lVcromb3oBaHue

AJIEKTPOJIBUraTeIeN B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apages. SBneHue diaeKTpoMarHuTHOM uWHAykmuu. I[lpaBuino  Jlenma.

OnextporeHeparop. CrocoObl MOMYyYEHHS HIIEKTPHUUECKOM HHEPrUu. ODIEKTPOCTAHLUU Ha

BO300HOBIISIEMBIX UCTOYHUKAX OHCPI'HUH.

Hemoncmpayuu

1. DneKTpu3aIus Te.

2. JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl.
3. YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

4. DneKTpocTaTUuecKast UHIYKIIHSL.

5. 3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

1. MopenupoBaHue CUIOBBIX JUHUHI IEKTPUYECKOTO MOJIS.

8. VIcTOYHUKH TOCTOSTHHOTO TOKA.

9. JleicTBHS STEKTPUUECKOT0 TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. I"a30BbIii pa3psa.

12.  3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  H3mepeHue 31eKTPUUECKOr0 HAMPSIKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH COIPOTUBIICHUH.

15.  BsaumopeiicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JIJIEHUs MOJIFOCOB MarHUTA.

17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmbIT OpcTena.

19.  MarHuTHOE moJie TOKa. DIEKTPOMArHHT.

20.  JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTpojBUTaTENb MOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBICHHS JIEKTPOMArHUTHON HHYKIIHU.

23.  OmbiTer Dapanes.

24.  3aBHCHMMOCTH HaNpaBJIEHUS HHAYKIIHOHHOTO TOKA OT YCJIOBUHN €ro BOSHUKHOBEHHUS.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimul

1. OnbITHI 110 HAOTIOACHUIO AMEKTPU3ALUU TEJI UHAYKIIUEH U TPU CONPUKOCHOBEHHH.
2 HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U JUJIEKTPUKH.
3 CO6opxka u mpoBepka paboThl ANMEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKa.
4. W3mepeHue U peryJInpoBaHue CUIIbI TOKA.

5 W3mepeHnue u pery1upoBaHue HalpsHKEHUS.
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6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO dYepe3 pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

7. OnBITHI, JEMOHCTPHUPYIONIME 33aBHCHMOCTH JJICKTPHUECKOTO COMPOTHUBICHUS
MPOBOJAHMKA OT €r0 JITMHBI, IIOIIAN MTONEPEYHOT0 CEYSHHs U MaTepuara.

8. [TpoBepka npaBuiIa CIOXKEHHS HAPSHKEHUH MPHU MOCIEA0BATEILHOM COEIMHEHUN

JIBYX PE3HCTOPOB.

9. ITpoBepka npaBuiia AJisl CUIIBI TOKA MIPU NTAPAIIIEIIBHOM COEAMHEHUH PE3UCTOPOB.
10.  Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11.  OmnpeaeneHue MOUTHOCTH JIEKTPUUECKOTO TOKA, BBHIJCIIIEMOI Ha Pe3UCTOpE.

12. HccnemoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 JaMIOuyKy, OT

HaIIpsDKEHUS Ha HEl.

13.  Ompenenenue KIIJI narpesarens.

14.  HccnemoBaHHe MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAI'HUTOB.

15.  HM3yuyeHWe MarHUTHOTO IIOJISI TOCTOSIHHBIX MAarHUTOB IPH HX OOBEAMHEHUU U
pa3aeneHnu.

16.  UccnemoBanue ACHUCTBUS JICKTPUUICSCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHJIBI B3aHMOJICHCTBUSL KaTYIIKU C

TOKOM U MartuTa OT CHJIbI TOKAa WU HAITPABJICHHA TOKA B KaTYIIKE.

18.  M3yueHwme AEWCTBUS MAarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19.  KoscrpynpoBaHue U U3ydeHUE paboThl 3JIEKTPOIBUTATENS.

20. N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

21.  OnbITHI IO MCCIIEOBAHUIO SIBICHUS SJIEKTPOMArHUTHOW MHYKIHH: UCCIICIOBAaHHE

W3MEHEHUN 3HAYEHUs U HAIlPaBJICHUS NHIYKIIHOHHOTO TOKA.

9 kiacc

Pa3nea 8. Mexannueckue siBJICHUsI

Mexannueckoe aABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMOIMHENHOEe JaBMXKeHHEe. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHssi U MIHOBEHHAs CKOpPOCTh Tejla IpU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TipsiMoSIMHEHOE BIkeHne. CBoOoHOE maeHne. OTbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHME N0 OKpYXHOCTHU. Ilepuon u vactota obpamienus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

[IepBb1it 3akoH HeroTona. Bropoii 3akon Herotona. Tpernii 3akon Herortona. ITpuHimn

CYNEPIO3ULNH CHUIL.
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Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSI CKOJBXKEHHS, CUjla TPeHUs
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpEHHE CBOOOAHOTO TMAICHHS.
JBwxkenue mianer Bokpyr Comnma (MC). IlepBas xocmuyeckas ckopocTb. HeBecoMocTs u
Neperpy3Ku.

PaBHOBecue MarepuanbHOM Touku. AGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPOTO Tea
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenune umiynbca. MMmynbe cuibl. 3aKOH COXPaHEHUs MMITYJbCA.
PeaktuBHoe aBmxenue (MC).

Mexannueckasi pabota U MOIIHOCTh. Pabota cwit TspkecTd, ynpyroctu, TpeHus. CBssb
sHeprun U padothl. [loTeHnmanpHas >HEpPrusi Tena, MOJHSATOTO HaJl TMOBEPXHOCTBHIO 3E€MIIH.
[TorenuuanbHas SHEPTUs cxaTol npykuHbl. Kunetndeckas sneprusi. Teopema 0 KHHETUYECKOU

OHCPI'UH. 3aKoH COXpaHCHUA MEXaHUYEeCKOU OHCPIuu.

Jemoncmpayuu
1. Habmonenrne MmexaHU4eCcKOTo ABHUKEHUS TeJla OTHOCUTEIBLHO PA3HBIX TEJ OTCUETA.
2. CpaBHeHHE MyTeN U TPACKTOPUNA JBUKEHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO

pa3HBIX TEJl OTCUETA.
3 N3mepenne CKOpOCTH U YCKOPEHUs NIPSMOIMHENHOTO ABUKECHUS.
4. HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.
5 HaOGnronenue 1BUXKEHUs Tea 10 OKPYKHOCTH.
6. HaOnronenne MexaHWYecKHX SIBJICHUH, MPOMCXOJAIIMX B CHCTEME OTCYETa

«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIILHO KaOnuHeTa (PU3UKH.

1. 3aBUCUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IeHCTBYIOIIEH Ha HETO CUJIBI.

8. HaGnroenue paBeHCcTBa CUIT IPU B3aUMOJAECHCTBUM TEII.

9. M3MeHeHune Beca Tesa pu yCKOPEHHOM JBUKECHUU.

10. Ilepenaya nMIrynbca Ipyu B3aMMOJIECHCTBUM TEIL.

11.  TlpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIyJbca IPU HEYIPYTrOM B3aUMOICHCTBHH.

13.  CoxpaHeHue UMIysbca IpU aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBHH.

14. Hab6nronenne peakTHBHOTO JIBUYKEHUS.

15.  CoxpaHeHue MEXaHMYECKOM 3HEPTUU MPU CBOOOJHOM MaJICHUH.

16.  CoxpaHeHHe MEXaHMYECKON OSHEpruM NpU JABWKEHUM Tela MOjA JeHCTBUEM
PYKHUHBI.

Jlabopamopuvie pabomot u onvimul

1. KoHcTpynpoBaHue TpakTa [l pa3roHa M JaJIbHEUIIIEr0 paBHOMEPHOIO JIBUKEHHS
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IIapUKa WU TEJIEKKH.
2. Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa MM JIBUKEHUS IIapHKa 10

HAKJIOHHOM IIOCKOCTH.

3. OrnpeneneHne yCKOPeHUs Teja MPU PaBHOYCKOPEHHOM JIBMXKEHUU 10 HAKJIIOHHOM
IIJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBUKEHUU

0€e3 HauyaJIbHOW CKOPOCTH.
5. [IpoBepka THIIOTE3bI: €CIU NMPH PAaBHOYCKOPEHHOM [BIDKEHHH 0O€3 HadalbHOM

CKOPOCTH ITYTHU OTHOCATCS KaK P HEUYETHBIX YHUCCJII, TO COOTBECTCTBYIOIIUE IIPOMEKYTKH BPpEMEHU

OJTMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBLKEHHUS OT CHIIBI HOPMAJIbHOTO
JIABJICHUSI.

7. Omnpenenenne kKodhhueHTa TPEHUS CKOIBKCHHSL.

8. Omnpenenenne KECTKOCTU TPYKUHBI.

9. Onpenenenne padOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBWKCHHH Tella II0

TOPU30HTAJIHON TIOBEPXHOCTH.

10.  Onpenenenue paGOThl CHIIBI YOPYTOCTH NPH HNOABEME Ipy3a C UCIOJIb30BaHUEM
HENOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusi M BOJHBI

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKU KOJE€OaHUM: MEepHOJ, 4acToTa,
aMIMTya. MareMatudecKui W INpPY)KUHHBIM MasTHUKM. lIpeBpamieHue sHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue Konebanus. Beinyxnennsle kosnebanus. Pesonanc.

Mexannuecknue BosIHBI. CBONMCTBa MEXaHMUYECKHX BOJIH. IIpoponbHbBIEe M TONEpedYHBIE
BOJIHBI. JJTMHA BOJIHBI MU CKOPOCTh €€ pacipocTpaHeHus. MexaHuyeckue BOJIHbI B TBEP/IOM Telle,
CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu

Habmroienue xonebanuii Tei noj JeHCTBUEM CHUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabmioneHne BeIHYKACHHBIX KOoJIeOaHUH U pe30HaHca.

1
2
3
4, PacrnipocTpanenne mpooabHBIX U MONIEPEYHBIX BOJTH (HAa MOJICTIH).
5 HabGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6

AKYCTHUYECKHI1 pe3oHaHC.
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Jlabopamopnuvie pabomot u onvimal

1. OmnpeneneHne 9acTOTHI U TIEpU0/Ia KolIeOaHUH MAaTeMaTHYECKOTO MasITHHUKA.
2. Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH TPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH ITEPHO/Ia KOJICOAHUH MOIBEIICHHOTO K HUTH TPy3a OT

JUTMHBI HUTH.

4. HccrnenoBanue 3aBUCHMOCTH TEpUOJa KOJICOAHWH MPYKUHHOTO MAasTHUKA OT
Macchl Ipy3a.

5. [TpoBepka He3aBUCUMOCTH Ieproa KoneOaHuil rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh IEpUOJa KOJeOaHWUN MPYKUHHOTO
MasTHUKA OT MAacChl TPy3a U KECTKOCTHU MPY>KUHBI.

7. H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Pasznen 10. DnekTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIC BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BosH. [lIkaa s5eKTpoMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

9HeKTp0MaFHI/ITHa${ [Ipupoga CBETa. CKOpOCTL cBeTa. BoaHOBbBIE CBOICTBA CBETA.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBEIE CBOICTBA CBETA.

Jlabopamopuwvie pabomovt u onvimul

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOHIILHOTO TeedoHa.

Paznen 11. CBeToBbIe sIBJIEHUS

JlygeBas monenb cBeta. Mcrounuku cBera. IlpsimosnuHeiiHOe pacmpocTpaHEHHE CBETA.
3armenus Conaia u JIyasl. Otpaxenue cBeta. [Inockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Tpemomitenue cBeta. 3aKoH MpesIoMIIeHHUs cBeTa. [1oJTHOEe BHYTPEHHEE OTpaKEHUE CBETA.
Hcnions3oBanue nojmHoro BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xon mydeir B smmuze. Ontuueckas cuctema Qoroanmnapata, MUKPOCKONA H
teneckomna (MC). ['na3 kak ontuyeckas cuctema. bau3opykocTh U JaTbHO30PKOCTb.

Pasnoxxenune Gemnoro cBera B criekTp. OnbITel HeroTOHA. ClTO’KEHHE CIIEKTPATBHBIX I[BETOB.

Hucniepcus ceera.

Jemoncmpayuu

1. [IpsiMonuHetHOEe pacpoCTpaHEHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tomy4yenue n300pakeHHit B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
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10.
11.
12.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon styueit B coOMparomiei Junse.

XoJ1 1y4deil B paccenBarolIei JIMH3E.

[Toryuenue n300pakeHU ¢ MOMOILBIO JIUH3.

[Tpuniun neiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOTIA.
Mopens rnasa.

Pasnoxenue 6enoro ceera B CHEKTP.

HOJIyquI/Ie Oeoro ceera IIpU CIO0KECHUHN CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomuvl u onvimul

1.
2.
3.

HccnenoBanne 3aBUCHMOCTHU yrjia OTpaxC€Hus CBETOBOTO Jiyda OT yIJia MMaaCHUs.
I/I3yquI/Ie XApaKTCPHUCTHUK I/I306pa)I(CHI/I$I npeamMcETa B IIJIOCKOM 3CpKaJic.

HccnenoBanue 3aBUCUMOCTH yrijia mpeJIOMJICHHU CBETOBOI'O JIy4a OT yIJia IaACHU

Ha I'paHUuIC «BO3AYX-CTCKIIO».

4.
S.
6.
7.

(GUIBTPBI.

[Tomryuenue n300pakeHUIA ¢ TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIEKTP.

OMBITEI IO BOCIIPUATHUIO IBETA MMPEAMCTOB IIPpHU UX Ha6J'IIOI[€HI/II/I 4Cpe3 UBCTOBLIC

Pasznen 12. KBanToBble siBJeHUS

OmnbiThl Pezepdopna u mianerapHas Mozaenb aroma. Mojens aroma bopa. Mcnyckanue u

MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, Oera- u ramma-uznydeHus. CTpO€HHE aTOMHOTO sjpa.

HYKJ'IOHHaSI MOJCIIb aTOMHOI'O AApa. H3oTomsl.

PannoakTuBHBIE MpeBpalICHUs. HepI/IOI[ nojrypaciiaga arOMHbIX SIJECP.

SAnepubie peakiiuu. 3aKOHBI COXpaHEHUs 3apsI0BOTO U MAaCCOBOTO YHCEI. DHEPTHsl CBI3U

ATOMHBIX AJCP. CBs3b Macchl U OHCPTHH. PeaKHI/II/I CHUHTEC3a U JCJICHUA ALECP. Hctounukn OHCPIrun

CoumnHiia u 38631,

Hz[epHa;I OHCPICTHUKA. I[CﬁCTBPIH paarnOaKTUBHBIX HBHYIICHI/Iﬁ Ha JXUBBIC OPTraHU3MBI.

Hemoncmpayuu

1.

2
3
4.
5

CrexTpsl HU3JIy4eHHS U TOTJIOMIEHUS.
CrnieKTphl pa3aMyHbIX I'a30B.

CrnexTp BopopoJa.

Habmronienue TpexkoB B kamepe Bunbcona.

Pabora cuéruyrka HOHU3UPYIOMIUX U3TYyUSHH.
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6. Perucrpanus uznydeHus IpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomuvl u onvimul

1. HaGuroieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3JIYUCHHS.

2. HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTHH YACTHIIBI 10 TOPMO3HOMY IyTH (10
doTorpadusm).

3. W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOpHTE/ILHO-0000 IO MOLY/Ib

IToBrOopuTenbHO-0000IIAlOMMIT  MOY/Nb NpeAHa3HAaYeH JUIsl CHCTeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMSI U ONbITa IEATEIbHOCTH, IPUOOPETEHHOTO NPU U3YUEHUH
BCET0 Kypca (pU3UKHU, a TAKKe ISl MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY IO
¢duzuke U1t 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMET.

IIpy wu3ydeHHHM JAHHOTO MOJYJS pPEAIM3YIOTCSd U CUCTEMAaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 00€CHeYMBAeTCsl JOCTH)KEHUE IPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 0OyueHUs, (OpMUpPYETCS eCTECTBEHHO-HAYy4Has
rPaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJIOB HCCIIEIOBAHUS SIBICHUN MNPUPOABI U TEXHUKH,
OBJIa/ICHUE YMEHUSAMU OOBACHATH (PU3NUECKUE SABICHUS, IPUMEHSIS I0JyYSHHbIE 3HAHU, pelaTh
3aJlauy, B TOM YMCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATIBHO IEATEIBHOCTHBIN XapaKkTep JaHHOIO pa3/eia peain3yeTcs 3a CUET TOro,
YTO y4alllecs BBIIOJIHSIOT 3aJIaHus, B KOTOPBIX UM IIpeJiaraeTcs:

o Ha OCHOBE IOJIYUEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKUE
SBJICHHS B OKPYKAIOIIEH TPUPOJIE U TIOBCETHEBHOM KU3HU;

o MCII0JIb30BaTh HAyYHbIE METO/bI CCIIEI0BAHUS (PU3HUECKUX SBJICHUH, B TOM UHCIIE
JUIsl IPOBEPKH TMIIOTE3 U MOJIYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

o OOBSCHATh Hay4dHble OCHOBbI HambOosee BaXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NMPAKTUYECKOTO0 HCIIONb30BaHUS Pa3IMYHBIX HCTOUYHUKOB HHEPTUU HA
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B DHEPTHH.

Kaxxgas u3 Tem JaHHOro pasfena BKIIOYAET HSKCHEPHUMEHTANbHOE MCCIEI0BaHNE
obobmaromiero xapakrepa. Paznen 3aBepuiaercsi MpoBeIeHUEM AMATHOCTUYECKON U OIIEHOYHOM
paboThI 32 KypC OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O IIPEMETA
«OU3UKA»

Nzyuenune yueOGHOro mpeamera «Pu3nka» Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs
JIOJDKHO 00ecrieuynBaTh JOCTHIKEHUE CIIEAYIONUX JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
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Ilampuomuueckoe éocnumanue:

—IpPOSABJIICHUE MHTEpeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOMN
¢du3nuecKoil HayKu;

—IIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKHUX YUEHBIX-(PUZHUKOB.

I'pasicoanckoe u d0yxoeHo-npaecmeennoe 60cnumanue:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOLIECTBEHHO3HAUYUMBIX U
ATUYECKHUX MPOOsIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3ukw;

—O0CO3HaHUEe Ba)KHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

—BOCTIPUATHE 3CTETUYECKUX KauecTB (PU3NUECKOM HAYKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

Ilennocmu nayunozo no3Hanus:

—OCO3HaHHUEe [IEHHOCTH (PU3NYECKOI HAYyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILEH COCTABIIAIONIEH KYJIbTYpPHI;

—pa3BUTHE HAYYHOH JTI0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON 1€ TEbHOCTH.

Dopmuposanue Kyabmypot 300pP06b U IMOUUOHATLHO20 OJIAZONONYHUA '

—OCO3HaHHUe IIEHHOCTH 0e3011acHOro o0pasa >KU3HU B COBPEMEHHOM TE€XHOJIOTUYECKOM
MUpE, BaXKHOCTHU IIPaBUJI O€30M1aCHOT0 MOBEJCHUS Ha TPAHCIIOPTE, HA JI0POIax, C ANEKTPUUECKUM
U TEIUIOBBIM 000PYZI0BaHUEM B JOMAIIHUX YCIOBHSIX;

—Cc(hOpMHUPOBAHHOCTb HABbIKA pe(IECKCUH, TPU3HAHKUE CBOETO ITpaBa Ha OUIMOKY U TAaKOTO
K€ MpaBa y Jpyroro 4ejoBeKa.

Tpyooeoe e6ocnumanue:

—AaKTHUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, LLIKOJIbI, TOPOa,
Kpast) TEXHOJIOTHYECKOH M COILIMAIbHOM HalpaBI€HHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3NIECKUX
3HAHUI;

—MWHTEpEC K MPAKTUUECKOMY U3YyUEHUIO Mpodeccuii, CBA3aHHbIX C (GUZNKOM.

IJKonozuueckoe eocnumanue:

—OpUEHTalUsl Ha NpUMEHEeHHe (U3UYECKUX 3HAaHUM JUId pelleHus 3aiad B o0JjacTu
OKpYXKarollel Cpelibl, IUIIAHUPOBAHUS MOCTYIKOB M OLEHKHM MX BO3MOXHBIX ITOCIEICTBUHI IS
OKpYKarollle Cpeibl;

—OCO3HaHMe II100aJIbHOr0 XapaKkTepa HKOJIOTUYECKUX MPOOJIeM U MyTel UX perIeHus.

Aoanmayusa odyuarouiecoca K U3MEHANWUMCA YCI08UAM COUUATLHOU U NPUPOOHOUL
cpeovl:

—TI0TpeOHOCTh BO B3aMMOJCHCTBUM MpPH BBHINOJIHEHUH HCCIEIOBAHUI U TMPOEKTOB

(bu3nYecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTUX;
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—IIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO AEATEIbHOCT;

—T10TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (OPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

—O0CO3HaHUEe JePUIHUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTU (DU3UKU;

—IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUIA;

—CTpEMJICHHUE aHAIM3MPOBATh M BBIABIATH B3aUMOCBSA3HM IPHPOJBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM,

—OIICHKAa CBOMX JEHUCTBUH C Y4ETOM BIIMSHHUS Ha OKPYKAIOLIYIO Cpely, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaiabHbIe 03HABATEIbHbIE el CTBUA

basoevie nozuueckue oeiicmeus:

—BBISBJIATH U XapaKTE€PU30BaTh CYLLECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);

—YyCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALIUK, OCHOBAHUS Ul 0000LICHUS
U CPaBHCHUS;

—BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTUBOPEUMUSI B pacCMAaTpPUBAaeMbIX (haKkTaX, JAHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

—BBISBJIATh INPUYMHHO-CIIECTBEHHBIE CBA3M IPU HM3Y4YEHUU (U3UUYECKUX SIBICHUI U
IPOIIECCOB; JIeJIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEIYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUSHHH,
BBIJIBUTATH TUIIOTE3HI O B3aUMOCBSI3IX (PU3NUECKUX BEITHUYHH,

—CaMOCTOSTEIbHO BBIOMPATh CrI0c0o0 pelieHust yueOHol pusnueckoii 3aaun (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Hambolsiee MOAXOJAIIEro ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

—MCII0JIb30BaTh BOIIPOCKHI KaK MUCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUS;

—IIPOBOJIUTH IO CAMOCTOSTENILHO COCTaBIEHHOMY IUIaHY OIBIT, HECTIOXKHbIN (hrU3nUecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHUE (PU3UYECKOTO SIBICHUS;

—OIICHWBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYICHHYIO B XOJI€
HCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;

—CaMOCTOATENIbHO  ()OPMYJIMPOBAaTh  OOOOMIEHUS W  BBIBOJBI IO  pe3ylbTaTaMm
pOBEIEHHOTO HAOIOACHUS, OTIBITA, UCCIIEI0OBAHMS;

—TIpPOTHO3UPOBATH BO3MOYKHOE JalibHENIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Paooma c ungpopmaueii:

— IPUMCHATH PA3JIMYHBIC MCTOAbI, MHCTPYMCHTBI W 3allpOChl IIPpH IOHUCKEC H OT60pC
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WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nuecKon 3a/1auu;

—aHaJU3UpPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3IAIHBIX
BUJIOB U (DOPM TpE/ICTaBICHHUS;

—CaMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO (OpMy MpeACTaBiIeHUS HHGOpPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOXKHBIMUA CXeMaMH, AMarpaMMaMH, HHOU rpaduxoil u
X KOMOMHAITUSIMHU.

YHuBepcaabHble KOMMYHHUKATHBHBIE 1eHCTBUS

Obwenue:.

—B Xxo0/ie OoOCyXJeHHs Y4eOHOro marepuana, pe3yabTaToB JabOpaTOpHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJAaeMOW TEeMbl U BBICKAa3bIBaTh HJIEH,
HalleJICHHBIC Ha PEIICHUE 3aJ]a4M U MOJJIEpKaHne 01arokKeaTeIbHOCTH OOIIEeHNS;

—COIIOCTaBIISITh CBOM CYXKJICHUS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JIMAJIOTa,
00HapyXUBaTh pa3In4YKMe U CXOJCTBO MO3UIHII;

—BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—IIyOJIMYHO ~ TMPEJCTaBIATh  PE3yJIbTaThl  BBINOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA).

Coemecmuasn desmenvnocmo (CompyoHuuecmeo):

—TIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHON paboThI IPH
pelIeHnH KOHKPETHON (PU3NYECKON MPOOIEMBI;

—TIpUHUMATh IIeJIM COBMECTHOUM JIeATEIbHOCTH, OPTaHW30BBIBATH JCUCTBHUS 10 ©¢
JIOCTIKCHHIO: PACTIpeNIesTh PO, 00CYKIaTh MPOIECCHl U Pe3yabTaThl COBMECTHON palOTHI;
0000111aTh MHEHUS HECKOIBKUX JIOIEN;

—BBIMIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

—OI[EHUBATh KA4eCTBO CBOETO BKJIAJIa B OOIIHI MTPOTYKT MO KPUTEPHSIM, CAMOCTOSITEITLHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

YHuBepcaibHbIe peryJasTHBHbIE 1eHCTBUA

Camoopzanuzayus:

—BBISABIIATH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSAX, TPSOYIOMIUX JUIS PEIICHHS
buznyecKuXx 3HaAHMIA;

—OpPHEHTUPOBATHCS B PA3JIMUYHBIX IMOAXOAAX MPHUHATHS pPEUIeHUN (MHIWBUIYaTbHOE,
NPUHITHE PEIICHUS B TPYIIEe, IPUHATHAE PEIICHUI TPYIIO);

—CaMOCTOSITETTLHO COCTaBIIATh AJNTOPUTM peIIeHHUs] (PU3NYECKOW 3aJayul WM TIIaHa
WCCIEOBaHUS C YYETOM HMEIOIIMXCS PECYypCcoB W COOCTBEHHBIX  BO3MOXHOCTEH,

apryMEHTHUPOBATh MpeJlaraeéMble BApUAHThI PEIICHUI;
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—1e71aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxoumpons (pegpnexcusn):

—JlaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MIPeIaraTh MiaH e€ N3MEHEHUS;

—OOBSICHITh IPUYUHBI TIOCTHXKEHUS (HEJOCTUKEHHUS) pE3Y/IbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B JICATEIHHOCTh (B TOM YHCIIE B XOJ[ BBIITOJIHEHUST (PU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MECHHBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJIU U YCIOBUSIM.

Imouuonanvhblit UHmMeENIEKM

—CTaBHUThH ce0s1 HA MECTO APYroro YeIOBEKa B XOJE CIIOpa WU JUCKYCCHU HA HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceba u opyzux:

—TIpU3HABATh CBOE MPaBO HA OMMOKY MpU penicHuH (PU3UYEeCKHX 3a7ad WIH B
YTBEPKACHHUSIX HA HAYYHBIC TEMBI M TAKOE K€ IIPaBO JPYTOTO.

HNPEIMETHBIE PE3YJIbTATHBI

7 ki1ace

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaxaTh c(POPMHPOBAHHOCTD Y
00yyYaroImuxcst yMeHUH:

—MWCIIOJIB30BAaTh TMOHATHS: (U3MUECKHEe W XWMHUYSCKHE SBIICHUS; HAOIIOJICHUE,
IKCIIEPUMEHT, MOJICITh, TUIIOTE3a; SAMHUIIBI (PU3NUYSCKUX BEIIMUUH; aTOM, MOJICKYJIa, arperaTHbIC
cocTOsHUSI  BemiecTBa  (TBEpHOE, IKHUIKOE, Ta3000pa3HOE); MEXaHWYECKOE JIBIIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOpHUs, PaBHOACWUCTBYIOIIAs CHII,
nedopmarus (yrnpyras, IiiacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIITNECS COCY/IBI,

—paznuuath sBiaeHus (quddy3us; TernIoBoe ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE
JBUKEHIE; HEPABHOMEPHOE JBUKEHHE; MHEPIIUS; B3aUMO/ICHCTBUE TE; paBHOBECHE TBEPABIX Tell
C 3aKpEeTIEHHON OCBIO BpaIlleHHS; TIepeiada I1aBleHus TBEPABIMU TeIaMHU, )KUIKOCTSIMU U Fa3aMu;
aTMocQepHOe TaBJIeHNE; IUTaBaHKE TEJ; TPEBPAIIEHUS MEXaHUIECKOI YHEPTHUH) TIO OITMCAHHIO X
XapaKTePHBIX CBOMCTB M HAa OCHOBE OMBITOB, JICMOHCTPUPYIOIINX JTaHHOE (PH3UUECKOe SBJICHHE,

—pacrno3HaBaTh MPOSBIECHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B
TOM yHcle (U3UUecKHue SBICHUS B MIPUPOE: IPUMEPHI IBHIKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
KUBOW W HEKHWBOW TIPUPOJIE; JCHUCTBHUE CHIIBI TPCHHS B TPHUPOAC W TEXHUKE, BIIASHUC
aTMoc(epHOro TaBJICHUS Ha KUBOW OPTaHU3M; TNIABAHUE PBIO; PhIYary B TeJIe YeJIOBEKa; IPH ITOM
MEPEeBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA/MPU3HAKU

(bu3nUecKuX SBICHUIA;
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—ONUCHIBATh U3yUYEHHBIE CBOWCTBA Te U (PU3UUECKHE SBJICHMUS, UCTIONB3Ys (pU3nUecKue
BEJIMYHMHBI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMS], ITyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHIIa
YIPYIOCTH, CUJIa TSKECTH, BEC TENa, CUJIa TPEHUS, JaBieHue (TBEPJOTO Tena, )KUJKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWuYeckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KO3 (UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHU3MOB, KHHETHUYECKasl U MOTEHIMATbHAs JHEPTHsl ); IPU
OTMCAaHHUH TPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOIB3yEMbIX BEJTMUNH, UX 0003HAYCHUS
U eIUHHLBI (PU3MYECKUX BEIUYMH, HaXOAUTH (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH IpapUKu M3YyYEHHBIX 3aBHCHUMOCTEH (DU3MUECKUX
BEJINYUH;

—XapaKTeprU30BaTh CBOUCTBA Tell, (PU3NYECKHE SIBICHHS U IPOIIECCHI, UCIIOIb3Ys MPaBUIIA
CJIO’KEHUS CUJI (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruu; TMpU OTOM JlaBaTh CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTE€MaTU4YeCKOe BBIPAKCHUE;

—O0OBSCHITH (PU3MUECKHUE SBICHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYalMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISTh IPUUNHHO-CIIEICTBEHHbBIE CBSI3H,
CTPOUTH OOBSCHEHHWE M3 |—2 JOTMYEeCKHX IIaroB ¢ OMoOpoil Ha 1—2 HM3y4yeHHBIX CBOWCTBA
(bu3nUeCKUX SIBICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

—pemath pacy€THble 3a7auyd B |—2 naelcTBUs, HCHOJIb3Ys 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33a/]a4uM 3alHChIBAaTh KPAaTKOE
YCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B (OPMYIbI M MPOBOIUTH Pacu€Thl, HAXOAHUTH
CIPAaBOYHBIE JIaHHBIE, HEOOXOAMMBIEC JUISl pEIIeHHs 3a]ad, OLIEHHWBAaTh PEATHCTUYHOCTH
MOJIY4YeHHOW (PU3MUECKOM BEIMUNHBI;

—pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEHINTh MTPH TIOMOIIU (PUINIECKUX
METO/IOB; B ONMCAHUM HCCIEIOBaHMS BBIICIATH IMPOBEPSIEMOE MPENOioKeHne (TUIoTesy),
pa3nuyaTth M MHTEPIPETHPOBATH IMOJIYYEHHBIM pe3ysbTaT, HAXOAWTh OUIMOKH B XOJ€ OIbITa,
JienaTh BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

—TIPOBOJUTH OIBITH IO HAOIIONCHUIO (PU3NYECKUX SBICHUN WK (PU3HUUECKUX CBOWCTB
Tes: (hOpPMYIUPOBATH MPOBEPSIEMBIEC MPEAOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py/10BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

—BBIINIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BpPEMEHH, Macchl Tela, 00bEMa, CUIIbI U
TEMIEPATYpPhl C UCMOJIF30BAHUEM aHAIOTOBLIX U MU(PPOBLIX MPUOOPOB; 3aUCHIBATH MOKA3aHUs
npuOOPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

—TIPOBOJUTh UCCJIEIOBAHUE 3aBUCUMOCTU OAHOW (PU3NYECKOM BETUYMHBI OT JPYroM C

HCIIOJIB30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTI/I IMyTH PaBHOMCPHO JABMIXKYHIETOCHA TEJIa OT
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BPEMEHU JIBWKEHMsI T€Ja; CUJIbI TPEHHs CKOJBbKEHHs OT CHJIbI JJaBJIEHUs, KauecTBa 0OpabOTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CUJIbI TPEHMS OT IUIOLIAAU COIPUKOCHOBEHUS TEJI; CHJIbI
YIPYTOCTH OT YIUTMHEHUS IPY>KUHBL; BHITAIKABAIOLICH CHJIBI OT 00BEMA MOTPYKEHHOHM YacTH Tea
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT IIyOHHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO; YCIOBUH IJIaBaHUsI TeJ, YCIOBUN PaBHOBECHs pblyara M OJI0KOB); y4aCTBOBATh
B IUIAHUPOBAHUHM Y4YE€OHOT'O HCCIICOBAHMs, COOMpATh YCTAHOBKY M BBIIIOJHATH HM3MEPEHHS,
clefys TPEAJIOKEHHOMY IUIaHy, (HUKCHpPOBATH pE3yJbTaThl IOJyYEHHOH 3aBUCHMOCTH
(Gu3nyeckux BEIMYMH B BHJE NPEIJIOKEHHBIX TAaONUL U Tpa(uKOB, J€laTh BHIBOJBI 110
pe3yJsibTaTaM MCCIIEI0BaHNUS;

—IIPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (U3MYECKHX BEIMYMH (IUIOTHOCTH BEIECTBA
JKUJKOCTU M TBEPAOrO TEJA; CHJIA TPEHMS CKOJIbKEHUS; JABICHUE BO3/1yXa; BBITAIKUBAIOIIAS
CuJia, NEHCTBYIOIIAs Ha MOTPYKEHHOE B YKUJKOCTb TeN0; KOA(PHUIMEHT IMOJIE3HOTO JIeHCTBUA
IPOCTBIX MEXAHU3MOB), CIEys IPEUIOKEHHOW MHCTPYKIMM: IPU BBINOJIHEHUH H3MEpPEHUN
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE HCKOMOW BEJTMYMHBL;

—co0MroIaTh MpaBWJia TEXHUKH O€30MacHOCTH TpHU  paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

—YyKa3bplBaTh HNPUHIUNbBI JEHCTBHSI NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUIMECS COCYAbl, OapoMEeTp, pbluar, MOABUKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAs TJIOCKOCTb;

—XapakTepru30BaTb MNPUHIUNBI JEHCTBUS M3YYEHHBIX TPUOOPOB U TEXHMUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAaHUsA (B TOM YHMCIIE: MOJIIIMITHUKY, YCTPOMCTBO BOJOIPOBO/A,
TUIPABIMYECKU TIPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIONb3Ys
3HaHMS O CBOMCTBAX (U3NYECKUX SIBICHUH UM HEOOXOAMMblE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

—IpPUBOAUTE TNpPUMEPhl / HAXOAUTh HHGOOPMAIMIO O MpPUMEPax MPAKTUYECKOrO
MCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU JUIsl oOecniedeHus 0e30MacHOCTU
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHUS 310pOBbI U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHNUS B OKpY KaloIlIe cpesie;

—OCYILECTBIATH OTOOpP MCTOYHUKOB MH(pOpMaluu B ceTd MHTepHET B COOTBETCTBUHU C
3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOIIUXCSI 3HAHUM M ITyTEM CPABHEHUS Pa3JINYHBIX
MCTOYHUKOB BBIJENATh MH(POPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEUMBOM WM MOMKET OBITH
HEJIOCTOBEPHON;

—MWCIOJb30BATh MPHU BBHINOJHEHUN YUEOHBIX 33JaHUI HAYYHO-TIONMYJISIPHYIO JUTEPATYPY
(bu3nyecKoro cojaep)KaHMsl, CIPaBOYHbIE MaTepHalibl, pecypcbl cetu HTepHeT; BlaneTh

npuéMaMyl KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HH(OpPMAMU W3 OJHOW 3HAKOBOM
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CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MIUCHhMEHHBIC U YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
HUCTOYHUKOB MH(POpMAIUU (PU3HUECKOTO COJIEPKAHUS, B TOM YUCIE IyOJUYHO JENIaTh KpaTKUe
COOOINEHUsT O pe3ysibTaTaX MPOCKTOB WM YYEOHBIX HCCICAOBAHMN, MPU 3TOM TI'PAMOTHO
HCII0JIb30BaTh M3YYCHHBINA MOHATUHHBIN armmapar Kypca (U3HKH, COMPOBOXIATh BBICTYILUICHHE
MPE3EHTALUEM;

—TIpY BBIMIOJTHCHUN Y4EOHBIX MPOCKTOB M MCCIICIOBAHUIN paclpeessiTh 00sS3aHHOCTH B
IPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3a/1a4aMH, CJICTUTh 32 BBIIOJITHCHUEM IIJIaHa JCHCTBHIHA,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JCATCIBHOCTh TPYIIIBI; BBICTPAaWBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYXKAIOIIHX.

. 8 kiacc

[IpenmerHbie pe3yynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHPOBAHHOCTH Y
00y4aroIuXxcsi yMEHUH:

—HWCIIOJIB30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TeIIOBOS JBM)KCHHUE aTOMOB H
MOJICKYJI, arperaTHbIE COCTOSHUS BEIICCTBA, KPUCTALNTUNICCKUE M aMOP(HBIC TEJIa, HACBIICHHBIN
U HCHACBHIIICHHBIA TIap, BIAXHOCTh BO3JyXa; TEMIEpaTypa, BHYTPCHHsS 3HEPrus, TEIUIOBOH
JIBUTATENIb; DJIEMEHTAPHBIM 3JCKTPHUCCKUN 3apsijl, JJIEKTPUYCCKOE I10JIe, MPOBOJHUKH U
JUDIICKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUIECKHI TOK, MATHUTHOE T10JIC;

—pasnu4ath SBJICHHS (TEIJIOBOE pacHIMpeHUe/CkaTthe, Tervlonepeaada, TEeTUIOBOES
paBHOBEcHE, CMayMBaHUE, KalWJUIApHbIC SBJICHUS, HCIApPEHHE, KOHJEHCAIWs, TIaBIeHHE,
KpucTaM3anus (OTBEpJAEBaHUE), KUIEHUE, TeIulonepeaaya (TeraonpoBOJIHOCTh, KOHBEKIIUS,
U3ITydeHUE); SJCKTPHU3AIUsA TeJl, B3aUMOJCHCTBHE 3apsIOB, JIEHCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, JICHCTBUE MAarHUTHOTO TIOJISl HA TTPOBOHHK C
TOKOM, 3JIEKTPOMArHUTHAash WHIYKIM) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PUZNYECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NUCCKUX SIBJICHUN B OKPYKAIOIIEM MHpE, B
TOM YHcIIe GU3HUECKUE SIBIICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE U KATMJUISIPHBIC SIBIICHUS
B MIPUPOJIE, KPUCTAILIBI B IPUPOJE, n3nyueHrue ComHIla, 3aMep3aHie BOJOEMOB, MOPCKHUE OPU3BI,
o0Opa3oBaHHe pOCHI, TYMaHa, MHEsI, CHETa; dJIEKTPUUECKHE SBICHUS B aTMoc]epe, SEKTPUIECTBO
KUBBIX OPraHW3MOB; MarHMTHOE T0Jie 3eMJIH, ApPEH( IOIFOCOB, POJIb MArHUTHOTO ITOJS IS
KU3HU Ha 3emIie, MOJSIPHOS CHUSIHUE; TIPH 3TOM TIEPEBOJIHUTH MTPAKTHYECKYIO 33]1a4y B YUeOHYFO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKH (DU3MUECKUX SBIICHHIA,

—ONUCHIBATh U3yUEHHBIC CBOWCTBA Te U (PU3UUECKHE SBICHHS, UCTIONB3YS (pU3UUecKue
BEJIMYMHEI (TeMIiepaTypa, BHYTPEHHSS SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIIOEMKOCTh

BCIICCTBA, YyJACJIbHAA TCIUIOTA IUIABJIICHHA, YACJIbHAA TCIIOTA Hap006pazoBaH1/m, yAaclbHasd
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TEIUIOTa CrOpPaHUs TOIMJIMBA, KOI(Q(QUIMEHT IMOJE3HOro JEHCTBHMs TEIUIOBOM MAallMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3JyXa, OJIEKTPUUYECKUH 3aps], CUJIa TOKa, HIIEKTPUYECKOE
HalpspKEeHUEe, CONPOTUBIIEHHE INPOBOJHMKA, YIEIBHOE CONPOTHUBICHUE BEIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA); MPHU ONUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICI
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAYEHUsI U eIMHULIBI (PU3MUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYIO BEIWYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TI'paduKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

—XapaKTepu3oBaTh CBOMCTBAa Tes, (U3NYECKHUE SBJICHUS U TPOLECChl, HCIOIb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUH CTPOEHUS BEIECTBA, IPUHIMII
CYNEpIO3ULMH NOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsia, 3akoH Oma s
ydacTKa 1ienH, 3akoH Jlxoyns—IJIeHna, 3akoH COXpaHEHUs] SHEPTUH; IIPU 9TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BhIPAKEHHE;

—OOBACHATh (PU3MUYECKHE IPOLECCHl M CBONCTBA T€J, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEepa: BISIBIATH IPUUYUHHO-CIIE/ICTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHE M3 1—2 JOrMYecKUX IIaroB ¢ ONOpoil Ha 1—2 H3ydyeHHBIX CBOWCTBA
bu3nueckux siBICHUH, GPU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—pemarb pacy€THble 3a1aud B 2—3 JEHCTBUA, HCHOIB3YS 3aKOHBI U (HOPMyIIBI,
CBSI3BIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4i 3aIMChIBAaTh KPAaTKOE
YCIIOBUE, BBISBIIATH HEAOCTATOK JAHHBIX JJIs PELIEHUS 3a7aud, BRIOUpaTh 3aKOHBI U (OPMYIIbI,
HeoOXonuMble il €€ pelleHus,, MPOBOAUTh PAacUEThl M CPABHMUBATH IOJIYYEHHOE 3HAYCHHE
(bu3MUecKoil BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;

—pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PpEHIMTh HPU TOMOIIM (PUINYECKUX
METOJIOB; HCIIOJIb3Yysl OIHMCAaHUE WCCIIEOBaHUs, BBIACIATh IMPOBEPSIEMOE IPEANONOKEHHE,
OLICHMBATh [TPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1E1AaTh BHIBOJIBI;

—IIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBIEHUN MM (PU3MUECKHX CBOWCTB
Ten (KanWUISIpHbIE SIBJICHMSI, 3aBUCUMOCTb JaBJICHUs BO3JyXa OT €ro o0béma, TeMIlepaTyphl;
CKOpOCTHU nporecca OCTBhIBaHUS/HarpeBaHus pu U3ITy4YEeHUN oT 1BeTa
U3JTY4aoLIeH/oronaomeil  MoBepXHOCTH; CKOPOCTh HCHApeHHs BOABI OT TEeMIIepaTyphl
KUAKOCTH U IJIOLAAN €€ MOBEPXHOCTH; DJIEKTPHU3ALUA TEJI U B3aUMOJEHCTBUE DIIEKTPUUECKUX
3apsA70B; B3aUMOJIEHCTBHE TIOCTOSHHBIX MAarHUTOB, BHU3yaJlu3allUsg MAarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHWTOB; JI€HCTBUS MArHUTHOTO MOJS HAa MPOBOJHHK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOWCTBA  JJIEKTPOJBUTATEN  MOCTOSHHOTO  ToKa):  (OpMYIMPOBATH
IpoBEpsieMble TPEINOJI0KEHNU, COOMpPATh YCTAHOBKY W3 TPEMJIOKEHHOIO 000pyIOBaHHUS;
OTMMCHIBATh XOJ ONBITAa U OPMYITUPOBATH BBHIBOJIBI;

—BBINOJHATh MPSAMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BIIAKHOCTH BO3/yXa,
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CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB M JATYMKOB (PUIUUECKHUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThI U3MEPEHUN C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;

—TIPOBOJIUTH HMCCIICIOBAHUE 3aBUCUMOCTU OJHOU (DM3MUYECKON BEIUYHHBI OT JIPYTOU C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTb COIPOTHUBIICHUS IPOBOIHUKA OT €0 JAJTUHBL,
IJIOIIAM IIONEPEYHOr0 CEUYEHMS] U YAEIbHOIO CONPOTHUBIICHHS BEIIECTBA IPOBOJHUKA; CHUJIbI
TOKa, MAYILEr0o 4Yepe3 IPOBOJHMK, OT HANpPsDKEHUS HAa IMPOBOJHHUKE; MCCIECIOBaHUE
II0CJIEZI0BATENBHOIO U MAapaJIEIbHOIO COEIMHEHUI IPOBOIHUKOB): INIAHUPOBAThH MCCIIEA0BAHUE,
coOuparh yCTaHOBKY U BBINIOJHATh U3MEPEHUs, CIeys MPeIIoKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHUJAE TaOnuil ¥ TpaduKOB, JelaTh BBIBOJABI MO pe-
3yJbTaTaM UCCIEA0BaHUS;

—IIPOBOJINTh KOCBEHHBIE M3MEpeHUs (pu3MuecKux Benu4MH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHE TMPOBOJHUKA, paboTa W MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys MPEASIOKEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

—co0MroIaTh MpaBWJia TEXHUKH O€30MacHOCTH TpHU  paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

—XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha MX omucaHus (B TOM YHUCJE: CUCTEMA OTOIUIEHHS JOMOB, THTPOMETD,
napoBas TypOWHa, ammepMeTp, BOJBTMETP, CUYETYUK DIEKTPUUECKONM HSHEPruu, OJeK-
TPOOCBETUTEIbHBIE MPHOOPHI, HAarpeBaTeIbHbIE 3JIEKTPOIPHOOPHI (MIPUMEPHI), HIEKTPUUYECKHE
NPEOXPAHUTENH; IIEKTPOMArHUT, 3JIEKTPOIBUTaTelb NOCTOSHHOTO TOKA), UCIIONIb3YS 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENIbHbIE HPHUOOPHI IO
CXe€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATEIb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbI MIEKTPUUECKUX
Lenel ¢ MOoCIeA0BaTeNIbHBIM U MapajuIeNIbHBIM COCAVMHEHUEM 3JIEMEHTOB, PA3jIM4asl YCIOBHBIE
0003Ha4YeHUsI DJIEMEHTOB AJIEKTPUUYECKUX LENel;

—IIPUBOANTH  NPUMEPHI/HAXOAUTh HWHPOPMALMIO O MpPUMEpPax MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HH IS oOecredeHus 0e301MacHOCTH
npu obOpaiieHuu ¢ npuOopaMHd W TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/10pOBbI U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILEH Cpene;

—OCYILECTBIIATh MOUCK MHpOpManuu (pu3nyeckoro coaepkanus B cetu VHTepHer, Ha
OCHOBE HMEIOIIMXCS 3HAHUM U IIYTEM CpPaBHEHUs JOIOJIHUTEIIBHBIX HCTOYHMKOB BBIIEIATH
uH(pOpMalLKI0, KOTOpas SABJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

—MCII0JIb30BaTh MPH BBIMOJHEHUU YUeOHBIX 3aJJaHUil HayYHO-TIOMYJIPHYIO JIUTEPATYPY
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(Gu3n4ecKoro coaepxkKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BIaaeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE W KpaTKUE YCTHbIE COOOIeHus, 000011as
MH(POPMALIMIO U3 HECKOJBKHUX MCTOUYHMKOB (PM3MUYECKOrO COAEP’KaHUs, B TOM 4YUCIIE IyOJINYHO
IPEJCTaBIISITh PE3YJbTaThl IMPOEKTHOM WM HCCIEAO0BATEIbCKON JEATEIbHOCTU; IpPU 3ITOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEH;

—IIpU BBINOJIHEHUHM Y4YEOHBIX IPOEKTOB M HCCIEAOBAHUM (DU3NYECKUX IPOLIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33Ja4aMH, CIEANUTH 3a
BBIMIOJITHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJ] B JCSATEIbHOCTb I'DYIIBI; BBICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJAEHUCTBHE, IPOSBIIAA
TOTOBHOCTb pa3periaTtb KOH(IUKTHI.

. 9 ki1ace

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y
00yYaroIuxcst yMEHUH:

—MWCIIONb30BaTh IIOHATHS: CHUCTEMa OTCU€Ta, MaTepuallbHas TOYKa, TPAEKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOIo JIBUKeHUs, aedopmanus (ynpyras, IulacTUYecKas), TpeHHE,
LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTU TBEPIOTO Tejla, pABHOBECUE; MEXaHMUECKUE KOJICOAHUs U BOJIHBI,
3BYK, HH(PA3BYK U yJIbTPA3BYK; MEKTPOMArHUTHBIEC BOJIHBI, LIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pYKOCTh U JAIbHO30PKOCTb, CIIEKTPhl UCIYCKaHUs U IOTJIOLIEHUs; anbda-, 6eTa- u
ramma-u3J1y4eHuUs, U30TOIbI, IepHast YHEPTeTHKA;

—pa3nuyarh sIBIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBH)KEHUE, CBOOOJHOE Ma/IEHUE Tell, PABHOMEPHOE JBHKEHHUE
[0 OKPY)KHOCTH, B3aUMOJECWCTBHUE Te€J, PEaKTUBHOE [BUKEHHE, KOJeOaTelbHOE JBM)KEHUE
(3aTyxaromue U BBIHYXJICHHBIC KOJIeOaHus), pe30HAHC, BOJTHOBOE JBUKEHUE, OTPAKECHHUE 3BYKa,
NPSIMOJIMHEMHOE PAacIpOCTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IOJIHOE BHYTPEHHEE
OTpa)kK€HHE CBETa, Pa3JIoKEHUE OEJoro CBeTa B CIEKTP U CIO0KEHUE CHEKTPAIbHBIX I[BETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs pPaJHMOaKTHMBHOCTh, BO3HMKHOBEHHME JIMHEHYATOTO CIIEKTpa
U3ITy4EHHS) 110 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (pru3nUYecKoe SBJICHUE;

—pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SBICHUH B OKpyXarolieM Mupe (B
TOM uuciie (pU3ndecKue sIBICHUS B IPUPOJIE: IPUIUBBI U OTIUBBI, IBHKeHUE M1aHeT ColHeYHON

CUCTCEMBI, PCAKTUBHOC JIBMKCHHUC JKUBBIX OpPraHu3MOB, BOCIPUATHE 3BYKOB XHBOTHBLIMH,

26



3eMIIETPSICEHUE, CEHCMUYECKUE BOJIHBL, IIyHAMH, 9X0, [[BETA TEJI, OITUYECKHUE SBJIECHUS B IPUPOJE,
Ouonornyeckoe JeHCTBHE BUIMMOTO, YIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO W3IyYCHUH;
€CTECTBEHHBIN pPaHOaKTUBHBIN (DOH, KOCMHUYECKHE JTyYH, PAAHOAKTHBHOE U3Ty4eHUE PUPOIHBIX
MHUHEpAJIOB; JIeHICTBUE pAJUOAKTUBHBIX W3JIy4YEeHMH Ha OpraHuM3M 4eJoOBeKa), IpU 3TOM
NEPEeBOIUTh IMPAKTUYECKYIO 33Jauy B y4e€OHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA/IMPU3HAKU
(bu3nUeCKUX SBICHHIA;

—OMHCHIBATh U3YYEHHBIC CBOMCTBA Te M (PU3NUECKUE SABICHUS, UCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMelleHue, yTh, yIJI0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJTHOTO TaJeHHsI, BEC Tella, WMITYJIbC TeJa, MMITYJbC CHJIBI, MEXaHWYeckas paboTa u
MOIIIHOCTb, IOTEHI[MAJIbHAS SHEPT U TeJIa, HOHATOr0 HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIMAIbHAS
SHEprus CXKaToM MPYKHUHBI, KHHETUUYECKasi SHEPrus, MOJIHAsi MEXaHWYeCKas SHeprus, Nepuos u
4acToTa KojeOaHWi, JUIMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KA3aTeNb
IPEJIOMIICHUS CPEIbl); IPU OMMCAHUH TPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCTIOIh3yEMBIX
BEJIMYHMH, 0003HAYCHHUS U €IUHUIBI (PHU3UUECKUX BEITMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE
JAHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTUMHM BEIMYMHAMHU, CTPOUTh TpapUKH H3Yy4YEHHBIX
3aBUCUMOCTEH (PHU3MUYECKUX BEINYMH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U MPOLECCHI, HCIIONB3Ys 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYNEPHO3ULIUU CHUJI, TPUHIUI
OTHOCUTENIBHOCTH ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPasKEHUS
U TPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsAJOBOIO M MAacCOBOIO 4YMCEN NPU SIAEPHBIX
peakuusx; OpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

—OOBACHATh (PU3MUYECKHE TMPOLECCHl M CBOMCTBAa Te€Jl, B TOM YHCIE€ U B KOHTEKCTE
CUTyalMil NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPaA: BBISBIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTh OOBSCHEHHE M3 2—3 JOTMYECKHX IIaroB ¢ OMNOpPOl Ha 2—3 HM3y4EHHBIX CBOWCTBA
(bu3nyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemarb pacuy€THbIe 3aJaud (ONMMparoIluecss Ha CUCTeMy M3 2— 3 ypaBHEHHN),
UCTIONB3YSl 3aKOHBI M (hOpMYJIbI, CBS3bIBAIOIIME (PU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3a/laydl 3allMChIBaTh KPATKOE YCJIOBME, BBISBIATH HEOCTAIOUIME WM H30BITOUHBIE
JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE Ul PELIEHUs, MPOBOJUTH PAacUEThl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3NYECKON BETMUHUHBL;

—pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOXHO pEIIUTh NpU IMOMOIIM (PU3HUECKUX

MCTOJOB; HCIOJB3yd OINHCAHHUE HUCCICAO0BAHUA, BBIACIATH IMPOBEPIACMOC MPECAIIOJIOKCHHUC,
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OILICHUBATh TMPABWJILHOCTh TOPSIKA MPOBEICHUS WMCCICIOBAHUS, JIENaTh BHIBOIBI, HHTEpIIPE-
TUPOBATH PE3yAbTATHl HAOIIOICHUIN 1 OIIBITOB;

—TIPOBOJUTH OIBITHI IO HAOIIOCHUIO (PU3UYECKHUX SBICHUN WM (DU3HUECKUX CBOWCTB
Tes (M3ydeHne BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXPAaHEHUS SHEPTHH; 3aBHCUMOCTh TIEpHOIa
KoJIeOaHui

MPYXKUHHOTO MasTHUKAa OT MAacChl Ipy3a U JKECTKOCTH TPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTATYIBI MaJlbIX KOJeOaHUM; MPSIMOIUHEHHOE PacIpPOCTPAaHEHHE CBETa, PA3JIOKCHHE OEIOT0
CBETa B CIICKTP; U3yYCHHE CBOWCTB M300paKCHUS B IUIOCKOM 3€pKajie U CBOMCTB M300paKEHHS
npeaMera B CoOMparoliei JInH3e; HaOroACHUE CIUIONIHBIX U JIMHEHYAThIX CIICKTPOB M3ITyYCHHS):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000PYAOBAHHUS;, OMIMCHIBATH X0/
OTIBITA M €T0 PE3yJIbTaThl, POPMYITUPOBATH BEIBOJIBI;

—IPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHH, ONpeAeiss CpelaHee
3HAYCHUE U3MEPSIEMOH BeMYMHBI ((POKYCHOE pacCTOsSTHUE COOMparoNIel JTMH3bI); 000CHOBBIBAThH
BBIOOD cItoco0a H3MEPEHUS/ H3MEPUTEITHHOTO TPHOOpA;

—TIIPOBOJIUTh HMCCIICOBAHNE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHH C HCIIOJIB30BAHHECM
NPSIMBIX W3MEPECHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU NpPU PAaBHOYCKOPCHHOM JIBHXKCHUHU Oe€3
HAYaJIbHOM CKOPOCTH; TepHoja KoJeOaHW MAaTeMaTHYeCKOro MAasTHHUKA OT JIJIMHBI HUTH;
3aBUCHMOCTH YTJIa OTPAKEHUsS CBETAa OT yrJja MaJeHUsl M yria MPeIOMIICHUS OT yIJia TaJICHUS):
TUTAHUPOBATh WCCIIEOBAHNUE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTaThI
MOJTYYEHHOUM 3aBUCUMOCTH (PM3MUYECKUX BETUYHH C YUETOM 3aJaHHON MOTPEIIHOCTH U3MEpPEHUI
B BUJIe TaOnHIl U TpadUKOB, AeNaTh BBIBOJBI MO PE3YNIbTaTaM HCCIEIOBAHNUS;

—TIIPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (U3MUSCKUX BEIHYUH (CpeaHSsT CKOPOCTh U
YCKOpEHUE Tejia IPH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO MAJICHUS, KECTKOCTD
NPYXKUHBI, KOAPOUIIUEHT TPEHUS CKOIbKEHHUS, MEXaHu4ueckas paboTa ¥ MOIIHOCTb, YacTOTa U
nepuo KosuedaHui MaTeMaTHYecKOro U MPY>KMHHOTO MasTHUKOB, ONTHYECKAas CUJIa COOMparoIien
JUH3BI, PAJUOAKTHUBHBIA ()OH): ITUTAHUPOBATH HW3MEPEHUS; COOMPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBITIOJIHATH H3MEPEHHUS, CIIeIYS PEII0KCHHON HHCTPYKITUHU; BEIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHATH3UPOBAThH TIOTyYEHHBIC PE3YyIbTAThI;

—Cco0moIaTh TpaBHJIa TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1a00paTOPHBIM
000pyI0BaHNEM;

—pa3nuvaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (PU3NYCCKUX MOJIEJICH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPOE TENI0, TOUCYHBI UCTOYHUK CBETA, Ty4, TOHKAs JIMH3A, TNIaHEeTapHast
MOJIeJIh aTOMa, HYKJIOHHAs: MOJIeIb aTOMHOTO SJIpa;

—XapaKTepU30BaTh TPHUHIHUIEI JCHCTBUS W3YYCHHBIX IPUOOPOB W TEXHUYCCKUX

YCTPOMCTB C OMOpPOM HA WX ONHCAHHWS (B TOM YHCJE: CIUIOMETP, MATYMKUA ITOJOKEHMUS,
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pacCcTOsAHUs W YCKOPEHHUs, pakeTa, H9XOJIO0T, O4YKH, IEpUCKoIm, (oToanmapar, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), HMCNonb3ys 3HaHUS O CBOMCTBax
¢du3nueckux sBICHUH U HEOOXOqMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—HCIIOJIb30BAaTh CXEMBl U CXEMAaTUYHbIE PUCYHKHM M3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOIOTMYECKHUX IPOLIECCOB MPH PEIIEHUH y4EeOHO-TIPAKTHUECKUX
3ajjay; ONTUYECKUE CXEMBI I IOCTPOSHUS M300pakeHHH B IUIOCKOM 3€pKajle U COOMparoIei
JMH3E;

—IIPUBOAUTE  NPUMEPHI/HAXOAUTh HMHPOPMALUIO O IPUMEpPAaX MPAKTHYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW KU3HU A o0ecnedyeHus: 6e30MacHOCTH
npu oOpamieHuu C NpuOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKPYKaIOILEH Cpejie;

—OCYILECTBIIATh MOUCK HH(pOpMalMKU (U3UUECKOro cojepxanus B cetu MHTepHer,
CaMOCTOSITENIbHO (POPMYIIUPYsI HOUCKOBBIN 3aIIpOC, HAXOIUTh IIyTH ONPEAEICHHs JOCTOBEPHOCTH
MOJYYeHHOUW WH(POpPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUN M TOTIOJTHUTEIbHBIX HCTOYHUKOB;

—MCIOJB30BATh TPU BBHIOJHEHUN YUEOHBIX 33aJaHUIl HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
(bu3n4ecKoro coJepxkKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs WHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMALNH
U3 HECKOJBKMX MCTOUYHUKOB (PU3MYECKOTO COAEP)KaHUs, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIENOBATEIbCKOM JAEITEIBbHOCTH; IPH 3TOM TIPAaMOTHO MCIOJB30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3y4yaemoro pasjena (pU3uKyU 1 CONPOBOXKAATh BHICTYIIEHHE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

—IIpu pazpabotke pabouei mporpaMmbl B TEMATUUYECKOM TJIAHUPOBAHUU JIOJKHBI OBITH
YUYTEHbI BO3MO>KHOCTH HCIIOJIb30BAaHUSI 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa3oBaTeIbHBIX PECYPCOB,
ABIIAIOIIMXCS  y4eOHO-METOAMYECKUMU  MaTepuagamMu  (MyJbTUMEIUNHBIE  IPOrPaMMBI,
AIIEKTPOHHbIE YUYEOHUKH U 3a/ladYHUKH, 3JIEKTPOHHbIE OMOINOTEKHU, BUPTyalbHbIE JabopaTopuu,
UTPOBBIE TNPOTPaMMbl, KOJJICKIMH HHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATM3YIOLIMX
nunaktuaeckue BosmoxkHoctu KT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00

00pa3zoBaHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaugecTBo 4acoB
Ne HaunmeHoBaHuMe pa3aejioB U TeM JuiekTpoHHbIe (L poBbIe) 00pa3oBaTe/bHbIE
KonTpoJbHble IIpakTH4eckue
n/n MPOrpamMmbl Bcero pecypcbl
padoThI padoThI
du3NKa — HAyKa O IPUPOJIE https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fizicheskiy-
1 2 eksperiment
By —— https://resh.edu.ru/subject/28/7/
5 5 https://foxford.ru/wiki/fizika/mezhdunarodna
ya-sistema-edinits-si
EcrecTBeHHOHAYYHBIH METOJ | https://resh.edu.ru/subject/28/7/
3 [MO3HAHUS 5 https://foxford.ru/wiki/fizika/stroenie-
veschestva
CtpoeHue BelecTa https://resh.edu.ru/subject/28/7/
4 1 https://foxford.ru/wiki/fizika/fazovye-
perehody
JIBiokeHHe W B3aUMOJCHCTBHUE https://resh.edu.ru/subject/28/7/
5 YACTHUI BEIIECTBA 5 https://foxford.ru/wiki/fizika/agregatnye-
sostoyaniya-veschestva
ATperaTHbIe COCTOSHHS BEIIECTBa https://resh.edu.ru/subject/28/7/
6 5 https://foxford.ru/wiki/fizika/mehanicheskoe-

dvizhenie
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fizicheskiy-eksperiment
https://foxford.ru/wiki/fizika/fizicheskiy-eksperiment
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mezhdunarodnaya-sistema-edinits-si
https://foxford.ru/wiki/fizika/mezhdunarodnaya-sistema-edinits-si
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/stroenie-veschestva
https://foxford.ru/wiki/fizika/stroenie-veschestva
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/fazovye-perehody
https://foxford.ru/wiki/fizika/fazovye-perehody
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/agregatnye-sostoyaniya-veschestva
https://foxford.ru/wiki/fizika/agregatnye-sostoyaniya-veschestva
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie

https://resh.edu.ru/subject/28/7/

MexaHn4ecKoe JBHKEHUE 3 e
7 https://foxford.ru/wiki/fizika/massa
VHepIIus, Macca, TIOTHOCTD 4 https://resh.edu.ru/subject/28/7/
8 ’ ’ https://foxford.ru/wiki/fizika/sily
Cuna. Buasl cun 14 https://resh.edu.ru/subject/28/7/
9 https://foxford.ru/wiki/fizika/davlenie-
zhidkosti-na-dno-sosuda
Haenenue. Ilepenaua naBieHus 3 | https://resh.edu.ru/subject/28/7/
10 TBEPJBIMU TEIIAMH, KHIKOCTIMUA U https://foxford.ru/wiki/fizika/gidrostatichesko
razaMu e-davlenie
JlaBJIeHHE KHKOCTH 5 ' https://resh.edu.ru/subject/28/7/
11 https://foxford.ru/wiki/fizika/atmosfernoe-
davlenie
ATMOcdepHOe TaBIeHuE 6 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-
12 arhimeda-dlya-tel-nahodyaschihsya-v-
zhidkosti-ili-gaze
JleficTBue JKMAKOCTM M ra3a Ha § https://resh.edu.ru/subject/28/7/
13 MOTPYXEHHOE B HUX TEJO https://foxford.ru/wiki/fizika/davlenie-
zhidkosti-na-dno-sosuda
PaGora u momtHOCTH 3 https://resh.edu.ru/subject/28/7/
14 https://foxford.ru/wiki/fizika/mehanicheskaya

-rabota

31



https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/massa
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/sily
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/gidrostaticheskoe-davlenie
https://foxford.ru/wiki/fizika/gidrostaticheskoe-davlenie
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/atmosfernoe-davlenie
https://foxford.ru/wiki/fizika/atmosfernoe-davlenie
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://foxford.ru/wiki/fizika/zakon-arhimeda-dlya-tel-nahodyaschihsya-v-zhidkosti-ili-gaze
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://foxford.ru/wiki/fizika/davlenie-zhidkosti-na-dno-sosuda
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota
https://foxford.ru/wiki/fizika/mehanicheskaya-rabota

TTpoCThIe MEXaHU3MBI 6 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/kpd-prostyh-
15 mehanizmov
MexaHH4YecKast SHEpIHst 5 https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-
16 sohraneniya-mehanicheskoy-enerqii
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/kpd-prostyh-mehanizmov
https://foxford.ru/wiki/fizika/kpd-prostyh-mehanizmov
https://resh.edu.ru/subject/28/7/
https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii
https://foxford.ru/wiki/fizika/zakon-sohraneniya-mehanicheskoy-energii

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaugecTBo 4acoB
Ne HaunmeHoBaHuMe pa3aejioB U TeM JuiekTpoHHbIe (L poBbIe) 00pa3oBaTe/bHbIE
KourtpoJabHbie IpakTHyeckune
n/n MPOrpamMmbl Bcero pecypcbl
padoThI padoThI
Crpoetue 1 CBONCTBA BEMECTBA https://resh.edu.ru/s_ut_)ie_c_t/28/8/
https://foxford.ru/wiki/fizika/osnovnye-
1 7 polozheniya-mkt-i-ih-opytnoe-obosnovanie
TemioBbI€ MPOLIECCHI https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/teplovye-
2 22 yavleniya
OeKkTpudecKue 3apsizibl. https://resh.edu.ru/subject/28/8/
3 3apsKeHHBIC Tena u ux | https://foxford.ru/wiki/fizika/zakon-oma-dlya-
B3aUMOJICHCTBUE uchastka-tsepi
T pm—— | https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/elektricheskiy-
4 20 LU
MarauTHBIE SBJICHUAS https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/magnitnoe-pole
5 7
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https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://foxford.ru/wiki/fizika/teplovye-yavleniya
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://foxford.ru/wiki/fizika/zakon-oma-dlya-uchastka-tsepi
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://foxford.ru/wiki/fizika/elektricheskiy-tok
https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/magnitnoe-pole

:‘)J'IGKTpOMaI‘HI/ITHaH HHAYKOUA

https://resh.edu.ru/subject/28/8/

https://foxford.ru/wiki/fizika/yavlenie-

elektromagnitnoy-induktsii

OBILIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68
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https://resh.edu.ru/subject/28/8/
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii
https://foxford.ru/wiki/fizika/yavlenie-elektromagnitnoy-induktsii

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauuyecTBO 4acoB
Ne HaunmeHoBaHuMe pa3aejioB U TeM JuiekTpoHHbIe (L poBbIe) 00pa3oBaTe/bHbIE
KonTpoJbHble IIpakTH4eckue
n/n MPOrpamMmbl Bcero pecypcbl
padoThI padoThI
Mexanugeckoe JIBUKECHUE u https://resh.edu.ru/subject/28/9/
CIOCOOBI €T0 ONMCAHUSA https://foxford.ru/wiki/fizika/mehanicheskoe-

1 10 dvizhenie
BianmoeiicTBIe T https://resh.edu.ru/subject/28/9/

) 20 https://foxford.ru/wiki/fizika/sily
Mexanndeckue KoueOanus | https://resh.edu.ru/subject/28/9/

https://foxford.ru/wiki/fizika/osobennosti-

3 7 - - -

garmonicheskih-kolebaniy
MexaHu4eckne BOJTHBI. 3BYK https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-

4 8 garmonicheskih-kolebaniy
DJIEKTPOMarHUTHOE moJie u https://resh.edu.ru/subject/28/9/
AJIEKTPOMATrHUTHBIE BOJTHBI https://foxford.ru/wiki/fizika/peredacha-

5 6 elektromagnitnoy-energii
3aKOHBI PacpOCTPAHCHHUS CBETA https://resh.edu.ru/subject/28/9/

6 6 https://foxford.ru/wiki/fizika/rasprostranenie-

sveta
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https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://foxford.ru/wiki/fizika/mehanicheskoe-dvizhenie
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/sily
https://resh.edu.ru/subject/28/9/
https://foxford.ru/wiki/fizika/osobennosti-garmonicheskih-kolebaniy
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Pasioykere GEloro CBETa B CIIeKTp https://resh.edu.ru/s_ut_)igc_t/28/9/
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8 prelomleniya-sveta

9 Hcmyckanue u MoOTJIONICHNE CBETa | https://resh.edu.ru/subject/28/9/
aTOMOM _

CTpocHHe aTOMHOTO Spa https://resh.edu.ru/s_upie_ct/_28/9/ _
https://foxford.ru/wiki/himiya/modeli-

10 stroeniya-atoma
SInepHble peakuuu | https://resh.edu.ru/subject/28/9/

11 https://foxford.ru/wiki/himiya/atomnoe-yadro
Cucremaruzauuss W 0000IEHHE https://resh.edu.ru/subject/28/9/
IPEIMETHOTO COJCPKAHUS M OTTbITA https://foxford.ru/wiki/fizika/oformlenie-

12 JESTSIIBHOCTH,  TPUOOPETEHHOTO zadach

P U3YYEHUU BCETro Kypca GU3NKU

OBILIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME
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