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[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTeNbHO porpaMMmel, ipeacTaBieHHbIX B DI'OC OO0, a takke ¢ yaéroM denepaibHON
paboueii mporpammbl BociTanus U Konnenmnuu npenogaBanus yueOHoro npeamera «Duznkay.

Conmepxanue  mporpaMMbl 1o (U3UKE ~ HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusauuu  TpeboBanuit DPI'OC OOO Kk MmIaHUPYeMBIM JUYHOCTHBIM H
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET pacHpeiesieHHe ydyeOHOro MaTepualia Mo ToJam
oOydenust (1Mo Kjaccam), TpeajaraeT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HM3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUsI U YUETE BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.

[Iporpamma no ¢u3uke pa3padoTaHa C IEeJIbI0 OKa3aHUsI METOAUYECKON OMOIIM YUUTEII0
B CO3JJaHMM pabodell MporpaMMsbl o y4eOHOMY MpPEeIMETY.

®u3zuKa SBISETCS CUCTEMOOOPA3YIOIINM AJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U uznueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHMs] HAydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpaHa u3 TIaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType o0Iiero oopazoBaHUS
COCTOMT B (OPMHUPOBAHHWU €CTECTBEHHO-HAYYHOM TPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAINoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SBJICHUS;
® OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEAOBAHMUS;
® UHTEpIPETUPOBaTh JaHHbIE M HCIOJIb30BaTh HAy4yHbIE J0KA3aTeNbCTBA JJISl TOJIYYEHHUS
BBIBOJIOB.

Henu u3yueHus (U3MKUH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONIpPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «dPusnka» B 00pa3oBaTeIbHBIX OPraHU3aIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yTBepKI€HHON pemeHueM Kosuterun MunuctepctBa mpocsemieHus Poccuiickoit @enepaunun
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus Gpu3nKu:

e npuoOpeTeHHe WHTEepeca M CTpeMJICHHs] OOydyaroluuxcsi K HAyYHOMY HU3YYEHHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJAe IMo3HaHusi H  (popmupoBaHHe
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (hopMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4deHUs] OCHOB CTPOCHUS MATEPUH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmHpoBaHUE MPEACTABICHUN O POIM (PU3MKH JUISL pa3BUTUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MIPEJCTABICHUN O BOZMOXKHBIX chepax Oyaymieil nmpodeccuoHanbHOMN NesTeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.
JlocTikeHre 3TUX Lenel mporpaMMbl Mo (U3HMKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
o0ecreunBaeTcsi pelIeHneM CIeIyIonX 3a1ay:

e MpHOOpeTeHHE 3HAHMH O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHMUYECKHX, TEIJIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e TpUOOpETCHHE YMEHHUI OMHUCHIBATH U OOBICHATH (PUINUYCCKUE SBICHHS C HCIOJIb30BAHHEM
MOJIyYCHHBIX 3HAHU;

® OCBOCHHE METOJIOB PEIICHHs MPOCTEHIINX pAaCUETHBIX 33/1a4 C UCIIOIb30BAHUEM (PU3MUYECKIX
MO/IeJIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUW HAOJIONATh MPUPOJHBLIC SIBJCHUS M BBINOJIHATH OIBITHI, JTA0OpPaTOpPHBIC
paboThI U FIKCIIEPUMEHTAIHLHBIC UCCIICIOBAHMSI C UCTIONH30BAHUEM U3MEPHUTEIBHBIX PHOOPOB;

e ocBocHHe mpuUEMOB paboTel ¢ wuHpOpManuel (GUINYECKOro COACPIKAHUS, BKIIIOYAS
MH(OPMALIUIO O COBPEMEHHBIX IOCTHIKCHHSIX (DU3UKH, aHAIN3 W KPUTUYECKOE OIICHUBAHUC
nHpOpMaNnu;

® 3HAKOMCTBO CcO cepamu TPOo(ECCHOHATLHONW NEATCIILHOCTH, CBS3aHHBIMH C (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JIOCTIKEHUSIX (PU3UUECKON HAYKH.

CBS3b C PABOYEN ITPOTPAMMO BOCITUTAHUS IIKOJIBI

Peanuzanus BOCHHMTATEIBHOIO MOTEHIIMANA YPOKOB (PU3UKU (YPOUHOU NEATENBbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MaKCHUMaJbHO JIOMYCTUMOM  y4yeOHOW  Harpysku)
MIPEAYCMATPUBAET:

- MAKCUMAaJIbHOE HCIIOJIb30BAHUE BOCIUTATENBHBIX BO3MOKHOCTEH COJEPKAHUS YPOKOB
s (OPMHUPOBAHUSA Y OOYYaIOLIUXCSI POCCUHCKUX TPAAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX  IIEHHOCTEH, pPOCCHHWCKOTO HWCTOPUYECKOIO CO3HAaHUS Ha  OCHOBE
HCTOPUYECKOTO TMPOCBEIICHUS; MOJA00P COOTBETCTBYIOLIEIO COJEpXKaHUS YPOKOB, 3aJaHMIA,
BCIIOMOTATENbHBIX MAaTEPUAJIOB, MPOOIEMHBIX CUTYaLUH ISl 00CYKICHUH;

- BKJIIOUEHHUE B COJIEP/KAHNE YPOKOB LIEIEBBIX OPUEHTUPOB PE3YJIBTATOB BOCIIUTAHMS, UX
y4YeT B OIPEICIICHUN BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATUM;

- BBIOOP METOJIOB, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATEIBHOE BO3JEHCTBUE
Ha JINYHOCTHb B COOTBETCTBHM C BOCIIMTATEIbHBIM HACAJIOM, LENbI0 M 3a7adyaMd BOCIIMTAHUS,
L[EJIEBBIMA OPHUEHTHPAMU PE3YJIbTaTOB BOCIIMTAHUS; PEalM3alUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOU NIEeATeTLHOCTH;

- IPUBJICYEHNE BHUMAHU 00YJaIOIIMXCs K [IEHHOCTHOMY acCEeKTy U3y4aeMbIX Ha ypoKax
IIPEIMETOB, SIBJICHUH U COOBITUN, MHULIMMPOBaHUE OOCY)KICHUH, BBICKa3bIBAHUI CBOETO MHEHHS,
BBIPAOOTKU CBOET0 JIMYHOCTHOT'O OTHOILEHHSI K U3y4aeMbIM COOBITHSM, SBJICHUAM, JIULAM;

- IPUMEHEHUE HHTEPAKTUBHbIX (opM y4eOHONH pPabOThl — HMHTEUIEKTYaJIbHBIX,
CTUMYJIUPYIOIIMX IIO3HABAaTECJIbHYI0 MOTHMBALIMIO, WIPOBBIX METOIOUK, AMCKYCCHH, NAIOLUX
BO3MOKHOCTh IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOIO JHAajora; IpylIoBOH paboTHl,
KOTOpas Y4YUT CTPOUTb OTHOLIEHHS M JI€HCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Ppa3BUTHIO
KPUTHUYECKOTO MBIIIIJICHUS;

- noOyxJeHne oOyyaromMxcs cOoOMI0AaTh HOPMBI MOBEACHMS, IpaBHUia OOLICHUS CO
CBEpCTHUKAMM M TEJarorudeckUMy pabOTHHKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBI,
YCTaHOBJICHHE U MOJIEPAKKY J0OpOKeTaTeNbHOM aTMochepsl;

- OpraHM3aluIo0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YYaAIOIIMXCS HAJ
HEYCIEBAIOIMMHU  OJHOKIACCHUKAMHM, B TOM 4YHCI€ C OCOObBIMH 0Opa30BaTEIbHBIMU
MOTPEOHOCTSAMH, [AIOIIEro OOYYaIOUIMMCS COLMAIBHO 3HAYMMBINH ONBIT COTPYAHUYECTBA U
B3aUMHOH IIOMOIIY;

- MHULUHUPOBAaHME U TMOJJIEPKKY HCCIEeI0BATEIbCKONW JEATEIbHOCTH OO0YyJaroLIuxcs,
IUIAHUPOBAHUE W BBHINOJHEHUE WHIMBUAYAJIBHBIX W TPYIIIOBBIX IPOEKTOB BOCIHUTATEIBHOMN
HaIPaBJIEHHOCTH.

Pe3ynpraThl eMHCTBA yUeOHOM M BOCHUTATENBHON NESATEIBHOCTH OTPAXKEHBI B paszeie
paboueii nmporpammbl «JIMUHOCTHBIE pe3ynbTaThl M3ydeHHUs! yueOHoro mpeamera «Pusnka» Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHMD».



MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYUEBHOM I1IJIAHE

B cucreme o6mero oo6pasoBanusi «®Puszuka» ABISETCS 00S3aTEIBHBIM  y4EOHBIM
IpEeIMETOM, KOTOPbI BXOAMT B COCTaB MpenMeTHON o6nactu «EcTecTBeHHO-HaydHBIE
PEIMETHI».

Cpok ocBoeHus paboueit mporpammbl: 7-9 kaccel, 3 roaa

KonnuecTBo yacoB B yueOHOM IJIaHE HA U3ydeHue npeamera (34 yueOHble HEIEIH)

Knacc KommnuecTBo 4acoB B HeneI0 KoanuecTBO 9acosB B rox
7 xnacc 2 68
8 kacc 2 68
9 knacc 2 68
Bceero 204




COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NIO3HAHUM OKPY/KAIOIEro MUpa.

®du3uka — Hayka o npupoje. SieHus npupoasl. GU3ndecKkue sSBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuyMHBL V3mepenne Qusmuecknx BennynH. Pumdeckue NPUOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoiHas CUCTEMA €IMHMULI.

Kak ¢usuka u apyrue ecrecTBEHHBbIE HAyKH M3y4daloT Hpupoxay. EcTrecTBeHHO-Hay4HBIH
METOJi IMO3HAHUS: HAOJIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABW)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIoTe3, O0ObsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCcKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, AEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBICHUS.

2. ®usnueckue MPUOOPHI U MPOIeaypa NPSIMbIX U3MEPEHUH aHAJOTOBBIM M IHU(POBHIM
prudopoMm.

Jlabopamopnwie pabomel u onvimel.
Omnpenenenre HeHbl JeJIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpexnenenne pa3MepoB MAJIbIX TEJ.
N3mepenue teMmepaTypbl IMpU IMOMOIIM JKUIAKOCTHOTO TEpMOMETpA M JaTUMKA
TEMIIEPATypHI.

6. IlpoBenenue uccienoBaHusl MO HPOBEPKE TMIIOTE3bI: JAIBHOCTh IOJIETA IIApUKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIIe BBICOTA ITyCKa.

agrwdE

Pa3znes 2. IlepBoHayaibHble CBeIeHUS O CTPOEHUHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITH, JI0Ka3bIBAIOLINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenune vactull BemiecTBa. CBSI3b CKOPOCTH JBHMXKEHUS YaCTUI[ C TeMIIEpaTypou.
BbpoynoBckoe nBwxkenue, muddys3us. BzauMozelicTBue dYacTWIl BeUIECTBA: NPUTHKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH U  TBEPABIX
(kpucTaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOoOEHHOCTH arperaTHBIX COCTOSHHUMN
BOJIEL

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO JTBUKCHHSL.

2. Habmonenue nuddysun.

3. Habnionenue siBneHuil, OOBICHIIOMIMXCS MPUTSDKEHUEM WM OTTAIKHUBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka nuamerpa aToMa METOJIOM PsIOB (C UCHOJIb30BaHUEM (poTorpaduil).

2. OnpITHI O HAOTIOJCHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITHI O OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYIISIPHOTO TIPUTSIKEHUSI.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.
Mexanuueckoe ABuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKEHHE. CKOPOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.



SBnenue uHepuuu. 3aKOH WHepUUU. B3aumopeilcTBHE Ten Kak MPUYMHA W3MEHEHHS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnmotHocTh BemiectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak XapakTepuCTHKa B3aumojedcTBus Ten. Cuiia ynpyroctu M 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TsbkecTu. Cuia TshkecTu
Ha Jipyrux miaHetax. Bec tena. HesecomocTs. CrioskeHue cuil, HalpaBJIEHHBIX 10 OJHOM MPSIMO.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJIbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
U TEXHHKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHUS TeJa.

N3mepenune ckopoCcTH MPSAMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

. CnoxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON MPSIMOH.

JIa6opamoprze pabomot u onvimol.

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO MABMKEHHUS (IIapuKa B KUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. Ompenenenne cpefHel CKOPOCTH CKOJIBXEHHs OpycKa WM IapHKa 10 HAaKIOHHOW
IIJIOCKOCTH.

3. Ompenenenne TIIOTHOCTH TBEPAOTO TeA.

4. OnbITHI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh pacTsikeHus (aeopmManuu) mpyKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBLKEHUS OT Beca Tella U
XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.

oakwnE

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIICHHS 1 YBEIMYCHHS JaBiieHus. J[aBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00béMa, TeMneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. [lHeBMaTmyeckue MaliMHbL. 3aBUCUMOCTbH JABJIEHUS JKUJIKOCTU OT
rnyounbsl.  [wapocratmueckuit  mapamokc. CooOmaromiuecss cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBiaeHue. [IpUuMHBI CyHIECTBOBAHHS BO3IYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHS OT BBICOTHI HaJa ypoBHeM Mops. [lpubGopel i wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUAKOCTHU U Ta3a HA MOTPYKEHHOE B HUX Tello. BrlTankuBaromas (apXxumea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JAABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTBIO U Fa30M.

Coobmaromuecs: CoCypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTrPYy)KEHHOM dYacTH Tena U
MJIOTHOCTHU KHUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEH CHUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. YcioBue mnaBaHusA TeN: TUIAaBaHWE WM TOTPYKEHUE Tel B 3aBUCHMOCTH OT
COOTHOUIEHUSI TJIOTHOCTEMN Tesa U KUJKOCTH.

ocourwhE



Jlabopamopusie padbomot u onvimel.

1. VccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B JKUIKOCTH
4acTH TeJa.

2. Onpenenenne BBITAIKUBAIONICH CHIIBI, JACHCTBYIOUIEH Ha TEJNO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3AaBUCUMOCTH BBITATKHBAIOIICH CHIIBI, ICHCTBYIONIEH Ha TEJIO B JKUIKOCTH,
OT Maccsl Tena.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIbI, AEHCTBYIOIIEH Ha
TE€JIO B XKHUAKOCTH, OT 00BbEMA NOTPYKEHHOH B )KUJKOCTb YACTH T€Ja U OT IJIOTHOCTH KHUAKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHHUE JIOJKA M OIpeAeieHUe €&
rpy30I0AbEMHOCTH.

Paznesa 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, 0JI0K, HaKJIOHHas MII0CKOCTh. [IpaBuiio paBHOBECHS pblyara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTnueckas W moTeHIManbHas 3Heprus. [IpeBpamieHne
OJIHOTO BUJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUs SHEPTUH B MEXAHUKE.

emoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Onpenenenne pabOThl CHIIBI TPEHUS MpPU PABHOMEPHOM JBI)KEHHH Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycoBU paBHOBECHS pblyara.

3. Namepenue KIIJ] HakIOHHO# TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE MMOJIOKEHUSI MOJIEKYIISIPHO--KMHETUYECKOM TEOPUHU CTPOCHHUS BerlecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TemioBoe
pacIIupEeHHE U CKATUE.

Temnepatypa. CBs3b Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBUYKEHUS YacCTHII.
Buytpennsis sueprusa. CriocoObl H3MEHEHUs BHYTPEHHEH SHEPrUu: TEIUIoNepeaya U COBEpIICHUE
paboTel. Buel Temnonepenaun: TemiIONpPOBOIHOCTh, KOHBEKIIHS, U3IyUYEHUE.

KoanuectBo TemnoThl. YIeiabHas TEIIOEMKOCTh BeEIeCTBA. 1emI00OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBreHue W OTBepAeBaHUE KPUCTATITUYECKHX
BEIECTB. YJenpHas Temiuota IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. McmapeHue.
Kunenue. YnaenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[puanuner pabotel TemnoBbix asurareneit KIIJ TeruoBoro nsurarens. TeruioBbie
JIBUTATENH U 3aLUATA OKPYKAOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIllCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.



emoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBIYKEHUSI.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habnroenue TerioBoro pacumpeHust Tel.
N3menenne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WM OXJIAXKICHUU.
[IpaBusna u3amepeHus TeMmneparypsl.
Bupael Tenonepenayu.
OxsaxxieHue Ipyu COBEPIICHUU PabOTHI.
. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
10 CpaBHeHUE TEIIOEMKOCTEN Pa3INYHbIX BELECTB.
11. HaGmronenue KumeHusI.
12. HaOmroeHue MOCTOSHCTBA TEMITEPATYPHI MPH TUTABIICHUH.
13. Mojenu TeIIOBBIX JBUTATEICH.
Jlabopamopubvie padbomot u onvimel.
1. OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHUS.
2. OmBITH IO BRIPAITUBAHUIO KPUCTAJIIOB MMOBAPEHHOW COJIM MIIM caxapa.
3. OnBITH IO HAOTIOJCHHUIO TEILIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTSH U TBEPIBIX TElL.
4. OmnpeneneHue AaBICHUS BO3IyXa B Oa/NIOHE HITTPHIIA.
5. OnpITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCThH JaBJIEHUS BO3JyXa OT ero oOnéma u
HarpeBaHUs WU OXJIAKICHHUS.
6. [IpoBepka THIIOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPUIECKOI TPYOKE OT TeMITEpaTypPHI.
7. Habmionenue n3MeHeHus BHYTPEHHEH SHEpruu Teja B pe3ysbTaTe TerIonepeaayd u
paboTHl BHEIIIHUX CHIL.
8. HccnenoBanue sBJICHUS TEINIOOOMEHA MPU CMENIMBAHUHN XOJIOTHON U TOPSYCH BOJIBI.
9. Ompenenenue KoOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpH TEIIIOOOMEHE C
HarpeTbiM METAIMYECKUM LUITUHIPOM.
10. Omnpenenenue yaenpHON TETUIOEMKOCTH BEIIIECTBA.
11. HccnenoBanue mpoiiecca UCHapeHusl.
12. Omnpenenenue OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
13. Omnpenenenue yneiabHOM TEIUIOTHI MIJIABICHUS Jb/IA.

CoNooR~LNE

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHHSI.

Onektpuzarus Ten. J[Ba ponma aiIeKTpHYeCcKHX 3apsaoB. BzaumMoneicTBrue 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCHUMOCTD CHITBI B3aUMO/ICHCTBUS 3apsHKEHHBIX TEJ OT BETMUMHBI 3apsiI0B
U PACCTOSHUS MEXKITY TeJlaMu).

Onekrpuueckoe nosie. HanpsxEHHocTh 3ekTpuieckoro noJid. [IpuHunun cynepno3uuuu
ANIEKTPUYECKHX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsjioB. DJIEMEHTApHBIN ayeKTpuueckuil 3apsan. CrtpoeHue
atoMa. [IpoBOJIHUKYU W JUANEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUM TOK. YCIOBHS CYIIECTBOBAaHUS 3JIEKTPUUYECKOTO ToKa. McTouHukmM
MOCTOSIHHOTO TOKa. JIeMCcTBUSA SIEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B J)KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJekTpudyeckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJIHUKA. YJEJIbHOE CONPOTHUBIIEHHE BemecTBa. 3akoH Owma A ydacTka UeMnH.
[TocnenoBarenbHOE M AapAIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MontHOCTE 2MeKTprYecKkoro Toka. 3akoH Jxoyns—JIeHna. DnexTpuueckue 1enu
Y IOTPEOUTETH IIEKTPUUYECKOM dHeprun B ObITy. KOpoTKOE 3aMbIKaHHE.

IlocTtostHHBIE MarHUTHL. B3amMoaelcTBHE IOCTOSHHBIX MarHuMTOB. MarHuTHOE TIIOJIE.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie



3JEKTPUYECKOTO TOKA. [I[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBUTaTeIb IOCTOSHHOIO TOKa. Mcrmosb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagess. SIBieHue 3IEKTpOMarHUTHOM MHAyKuuMH. IlpaBuno Jlenua.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa pojia AIEKTPUYECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DneKTpocTaTU4ecKas NHIYKIIHS.

3aK0oH COXpaHEHUs IINEKTPUIECKUX 3apsIIOB.

[IpoBOAHMKY W AUDIIEKTPUKH.

MoienupoBaHK€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuil TOK B )KUIKOCTH.

11. Ta3oBbIii pa3psi.

12. V3mepeHue CHIIbI TOKA aMIIEPMETPOM.

13. N3mepeHue 3JeKTPHUSCKOTO HANPSHKEHUS BOJBTMETPOM.

14. Peocrtar u MarasuH CONPOTHBIICHHIA.

15. BzaumopnelicTBHe MOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3JICICHHS TTOJFOCOB MarHUTA.

17. MonenrpoBaHuE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmpiT Dpcrena.

19. MarnuTtHoe 1oJie TOKa. DJIeKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO TOJISl HAa TTPOBOIHUK C TOKOM.

21. DnekTpoaBUTATENb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBICHUS 3JEKTPOMArHUTHOM MHTYKIIHH.

23. Omnprter @apages.

24. 3aBHUCHUMOCTbH HaIPABJICHUS HHIYKIIMOHHOTO TOKA OT YCIOBHI €ro BOSHUKHOBEHHUSI.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO SJCKTPU3AIMH T MHIYKIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJIA HAa TPOBOJAHUKH U JUAICKTPUKH.
COopka u mpoBepKa padOThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenue u perynupoBaHUe CUITbI TOKA.

N3mepenue u perynupoBaHUE HAMPSKECHHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIIYLIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAMIPSKEHHS Ha PE3UCTOPE.

7. OnBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIGKTPUYECKOTO  COTPOTHUBIICHUS
MIPOBOJIHHUKA OT €r0 JJIMHBI, MJIOLIAIU NONEPEYHOTO CEYEHUsI U MaTepuana.

8. IIpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH TTPU TIOCTIET0BATEIHLHOM COSAMHEHUN IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ui CUJIBI TOKA MIPH MapaJJIEIbHOM COSIMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOTHI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3ucTop.

11. OmnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIAYIIETO Yepe3 JIaMIIOUKY, OT HAIPSKSHHS
Ha HEW.

13. Ompenenenue KIIJ] narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aHMMOJICHCTBYS MOCTOSIHHBIX MAarHUTOB.

RoOoo~Noa~wNE

ocourwdE



15. VM3y4eHne MarHMTHOTO TOJSI TOCTOSHHBIX MAarHUTOB TPH UX OOBEIMHEHUU U
pa3aeIcHUN.

16. HccnenoBanue AEHCTBUS NEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpiTbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KaTyIIKHA C TOKOM
Y MarHuTa OT CHJIbI TOKA U HANpaBJICHHs TOKa B KaTyIIKe.

18. V3ydeHue AeHCTBHSI MArHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3yueHue paboThl dJIEKTPOIBUTATEIS.

20. Uzmepenune KI1JI sanexTpoaBuraTreIbHON YCTaHOBKH.

21. OnpITEI IO UCCIENOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW WHAYKIIMH: WCCIIEIOBAaHUE
M3MEHEHHI 3HAYCHUS ¥ HallPaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHH.

Mexannueckoe ABmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBKCHUH.

Yckopenue. PaBHOycKopeHHOE TTpsiIMOJIMHEHOE IBMkeHue. CBoOo1HOE MageHue. OmbIThI
lanunes.

PaBHOMEpHOE NBIKEHME TIO OKpYKHOCTH. [lepuon m wactora oOpamenus. JInHelHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[IepBoiit 3akoH HerotoHa. Bropoii 3akon Herotona. Tpernii 3akon Herotona. [IpuHimn
CYIIEPITO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWila TPEHHS CKOJIbKEHUS, CUjla TpEeHUs
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHUS. YCKOpeHHE CBOOOJHOTO MaJeHUS.
JBmxenue mnanet BOkpyr Connna. [lepBas kocmudeckas CKopocTb. HEBECOMOCTB U Eperpy3KH.

PaBHOBecue maTepuanbHOl TOUkU. AOCOTIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO TEna
C 3aKpEIJIEHHOM OChIO BpallleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynsc tena. M3menenne umnynbsca. MMiynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckasi pabota u MomIHOCTh. PaGota cun Tspkectu, ynpyroct, TpeHus. CBsi3b
sHepruu U paboTel. [loTeHuManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorennmanpHas sHEeprus cxaroi npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HabnroneHre MeXaHMYECKOTO ABMKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETa.

2. CpaBHeHHUE MyTe U TPACKTOPHUM JBUKEHHSI OJHOTO M TOTO € TeJa OTHOCHUTEIHHO
Pa3HBIX TEJl OTCYETA.

3. M3mepeHue cCKOpOCTH U YCKOPEHUS MPSIMOJIUHEHHOTO IBHKCHHUSI.

4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JBIKEHUS.

5. Habnronenue nBM>KEHUs Tela o OKPYKHOCTH.

6. Habmonenue MexaHU4eCKHUX SIBICHUH, MPOUCXOIAIINX B cUCTeMe OTcuéra « Tenexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHU OTHOCUTENILHO KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTbH YCKOPEHHsI TeJla OT Macchl Tella U IEHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBa CUIT ITPH B3aUMO/ICHCTBUM TETl.

9. U3meneHue Beca Tena IpU yCKOPEHHOM JBUKEHHH.

10. Tlepemava uMIynbca mpu B3aUMOICHCTBUU TEIl.

11. TIpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJL.

12. CoxpaHeHue UMITYJIbca MIPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMIyJIbca MPHU A0COIIOTHO YIPYTOM B3aHMMOICHCTBUH.



14. HalGmioneHne peakTUBHOTO JBU)KCHUSI.

15. CoxpaHeHHre MEXaHMYECKOW SHEPTHH MIPU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHHe MEXaHHMUYECKOW PHEPTUU MPH JBMXKEHUH TeJa MO JCWCTBUEM MIPYKHUHBI.

Jlabopamopusvie padbomot u onvimel.

1. KoncrpyupoBaHue TpakTa JUisl pa3roHa W JaJbHEHIIEr0o paBHOMEPHOIO JBHKEHMS
LIapyKa WU TEIEKKH.

2. Ompenenenne cpenHel CKOPOCTH CKOJBKEHHUS OpycKa WM IBIDKEHHs IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. Ompenenenne yCKOpeHHs Teja NPU PABHOYCKOPEHHOM J[IBWKCHHUHU IO HAKIOHHOM
IIJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JIBUKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka runoTessl: €Ciu MpH PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HauaJIbHOW CKOPOCTH
IYyTU OTHOCSTCS Kak psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME HPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

6. HccnenmoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI HOPMAaJBHOTO
JTaBJICHUS.

7. Onpenenenue ko3huIIMEeHTa TPEHUS CKOJIbKEHUS.

8. Ompenenenne xECTKOCTH TPYKUHBI.

9. Onpenenenne pabOTHI CHJIBI TPEHHUS TPH PABHOMEPHOM JIBIKCHHH Tella TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenenne pabOTHl CHIIBI YIIPYrOCTH TIPU TOABEME Tpy3a C HCIOJIB30BAaHHEM
HEMOABMYKHOTO U MOJABMKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHA COXpAHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUSA ¥ BOJHBI.

KonebatenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TEPHUOJ, 4acTOTa,
aMIUIUTyJa. MareMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHEprum mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaromue konebanus. Boinyxaennsle konebanus. Pezonanc. Mexanuueckue BOJHBI
CpoiicTBa MexaHM4ecKHUX BOJH. [Ipo1osibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBL

3Byk. ['pomMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

emoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmroenue BBIHYXIEHHBIX KOJIEOaHHI U pe30HAHCA.

Pacnipoctpanenue mpo0JbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUIi pe30HaHC.

Jlaﬁopamopnbte pabomot u onvimol.

1. Onpenenenue 4acTOTHI U MEPHOJIA KOJIeOaHUI MaTeMaTHUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U TIeproia KoJaeOaHui MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHoJa KOJeOaHUI MOJBEHIEHHOTO K HUTH Tpy3a OT
JUITMHBI HUTH.

4. UccnenoBanue 3aBUCHMOCTH TepHOJa KoleOaHUN MPYKMHHOTO MasTHHKA OT MaccChl

ogarwnE

rpysa.

5. IlpoBepka HE3aBHCHUMOCTH TNepHOa KoJIeOaHUM Ipy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITH, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh IlepHoja KOJeOaHUM MpYKMHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.



7. 3MepeHue yCKOpeHUs CBOOOTHOTO MaJCHHUSL.

Pazznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX

BOJIH. [1IKkana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHME IIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM

CBs3H.

DnexTpoMarHuTHas pupoja ceera. CkopocTh cBera. BonHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopubie padbomot u onvimel.

1. VI3yueHune cBOMCTB 3IEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeIe(OHa.

Pa3zgen 11. CBeroBbIe AIBJICHHUA.
JlyueBass monenb cBera. Mcrounuku ceta. [IpsimonmHeHOE pacnpoCTpaHEHHUE CBETA.

3armenust ConHna u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.

[Mpenomiienne cBera. 3aKOH MpeoMIIeHHs cBeTa. [101HOe BHYTPEHHEE OTpaKEHUE CBETA.

Hcmons30BaHue MOTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYECCKHUX CBETOBOAAX.

Jlunza. Xon mydedr B smH3e. OnTHueckas cucreMa (oToamnmnapara, MHUKPOCKONA H

Teneckora. ['71a3 kak ontideckas cucreMa. ban3opykocTh U 1aabHO30PKOCT.

Paznoxxenune 6enoro cera B criekTp. OnbiTel HetoToHa. CliokeHME CIEKTpaIbHBIX [[BETOB.

Jucnepcus cera.

emoncmpayuu.

[IpsimonuHelHOE pacIpOCTpaHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n306pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHYeCKUN CBETOBOJI.

Xon tydeid B coOuparomei JTruH3e.

XoJ1 ay4del B pacCeUBaroIleH JIMH3E.

[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JINH3.

. [punuun neiictBus doroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxenue 6e10r0 CBETa B CIIEKTD.

12. TlonyueHue 6ei0ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. VccnenoBaHue 3aBUCUMOCTH yriia OTPaKeHUs CBETOBOTO Jy4a OT yIiia MaJeHHUs.
2. V3ydeHue xapakTepUCTUK H300pakeHUs ITpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHUSI CBETOBOTO JIyda OT Yriia MajeHus Ha

CoNor~LWNE

I'paHULC «BO3AYX—CTCKIIO».

4. TNonydyeHue n300paKeHU C MOMOIIbIO COOUPAIOLIEH JTHH3bI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CUITBbI cOOMparoIei JINH3BL.

6. OnbITHI IO PA3IOKEHUIO OEJIOro CBETA B CHEKTP.

7. OnbITHl MO BOCHPUATHIO LIBETA NMPEIMETOB NpPU HMX HAOIIOAEHUU uepe3 LBETOBbIE

(GUIBTPHI.

Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pezepdopna u manerapHas monenb atoma. Mojens atoma bopa. Mcmyckanue u

TIOrJIOMCHUEC CBETA aTOMOM. KsanTtsl. JInneituaTeie CIICKTPHI.



PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyxkinonnas Mopxens aromuHoro sgpa. M3otombsl. PampnoaktuBHble npeBpamienus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuu. 3aKOHBI COXpaHEHMsI 3apsiJIO0BOIO U MAaCCOBOI'O YHCEN. DHEPTUsl CBA3H
aTOMHBIX s7ep. CBsA3b Macchl U SHepruu. Peakunu cunresa u aeneHus saep. VlcrouHuku sHepruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleicTBUsA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHHS U MOIJIOIIECHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

Criextp BoAOpO/Ia.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHU.

. Peructpanus uznydyeHus npupoJHbIX MUHEPAJIOB U MPOTYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HaOnroneHue CIUIONIHBIX U JMHEHUAThIX CIIEKTPOB U3ITyUEHHUSL.

2. UccnemoBaHnne TPEKOB: WM3MEPEHHE DSHEPTHMM YaCTHUIBI MO TOPMO3HOMY TyTH (TI0
doTorpadusm).

3. N3mepenue paanoakTuBHOTO (poHA.

IHoBTOpPHUTEILHO-00001IAIOIIUI MOIYIb.

[ToBTOpUTENBbHO-0000MIAOIIUKA  MOIYAb TpEeAHAa3HAueH M CHUCTEeMaTH3aluu U
0000111eHIS TPEIMETHOTO COACPKAHUS U OTbITa IEATEIbHOCTH, NPUOOPETEHHOTO MPH U3yUYEHUHU
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydeHMM JQHHOTO MOZIYJIS PpEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOEecCHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAY4Has
IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJIEIOBAHUS SBICHUM NPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMHU OOBSICHATH (PU3MUYECKUE SIBJICHUS, TPUMEHSS MOJTyYeHHbIE 3HAHUS, pelIaTh
3a/1a4y, B TOM YHCJI€ KAUECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMATIBHO AESTENBHOCTHBIN XapakTep JAHHOTO pa3jielia peajin3yeTcs 3a CUET TOro,
4YTO 00y4aroUUecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJY4YE€HHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSACHATH PU3NYECKHUE SIBJICHUS
B OKPYKAIOIIEH NPUPOJE U MIOBCEIHEBHON KU3HM;

WCIO0JIb30BAaTh HAYYHBIE METOJIbl UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM YHCIE JUIS
MIPOBEPKHU TMIOTE3 U MOJYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

0OBSACHATH HAYYHBIE OCHOBBI Han0OJIEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3JIMUHbIX HCTOYHUKOB YHEPTrUU HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.

ogakrwdE



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUA

N3ydyenne ¢Gu3MKM Ha YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHHs HaMpaBlIEeHO Ha
JOCTHIKEHHUE TIMIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbrare u3ydyeHus QUMK HA YPOBHE OCHOBHOTO o0OmmIero oOpa3oBaHHS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TIPOSIBJICHUE UHTEPECa K ICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (PU3NUIeCcKOit
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CY>KJIEHUU OOIIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;

- OCO3HAHHUE BAXKHOCTU MOPAIBHO--ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCTIMTAHUSA:

- BOCIIPHATHE ICTETHUECKUX Ka4eCTB (PU3UUECKON HAYKU: €€ TApMOHUYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

- 0CO3HAaHME IEHHOCTH (PU3MUECKOW HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUs MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABISAIOIIEN KyIbTYphI;

- pa3BUTHE HAYYHOU JTIO003HATEIHLHOCTH, HHTEpPECa K NCCIEA0BATEIBCKOM IeATeTbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIUOHAJILHOI0 0JIAT0NOJy U :

- OCO3HAHME IIEHHOCTH 0e30MacHOro o0pasa *KHM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBHII 0€3011aCHOTO TOBEACHHS HAa TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
Y TETUIOBBIM 000PY/ZI0BAHHUEM B JJOMAIIHUX YCIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKA pedIeKCUH, MPU3HAHUE CBOETO MIPaBa Ha OIMUOKY M TAaKOTO
K€ IIpaBa y Apyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHE B PEILIEHUHU MPAKTUYECKUX 33]1a4 (B paMKaX CeMbH, 00pa30BaTEIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTHYECKON M COIMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4HKcie U PU3NYEeCKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY H3Yy4eHUIO0 Ipodeccui, CBA3aHHbBIX C GU3UKOM;

7) 3KO0JIOTHY€CKOr0 BOCIIMTAHUA:

- OpHEHTalMs Ha MpUMEHEHHE (PU3MUECKUX 3HAHUM A pelieHus 3ajad B 00JacTu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYXarollEel Cpeibl;

- 0CO3HAHUE II100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebL:

- MOTpeOHOCTh BO B3aUMOJACWCTBUM TPU BBIMOJIHEHUU HCCIEAOBAHUNA M MPOEKTOB
(buznyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHPOBATH HUJEH,
MOHSATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CcO3HaHUE IePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (DPU3HKHY;

- IJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpEeMJICHHWE aHAJIM3UpPOBaTh M BBISBISITH B3aMMOCBSI3M MPUPOJIBI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCTIOIb30BAaHUEM (PU3NIECKUX 3HAHUN;

- OLIEHKa CBOMX JCHCTBUU C Y4YETOM BIIMSIHUS HA OKPYXKAIOIIYIO CpEeAy, BO3MOXKHBIX
rJ100aTBHBIX TOCIEICTBUH.



METAINIPEJMETHBIE PE3YJIbTATHI

B pesynaprare ocBoeHHs mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBanusi y oOyuatomerocs OyayT chopMHpOBaHBl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHbIC YHHBEpCAJbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIEC yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJTBHBLIC y‘-leﬁl—[l)le JaeicTBuA

Ba3oBble Joruveckue aeicTBUA:

® BBISABISTH U XapaKTEPHU30BAThH CYIIECTBEHHbIEC MPU3HAKH OOBEKTOB (SIBICHUN);

® YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JJ11 0000IIeHuUs
Y CpaBHEHHS,

® BBISABJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B pacCMAaTPUBAEMBIX (paKTaX, JAHHBIX U
Ha6J'IIO)IeHI/I$[X, OTHOCAIIUXCA K q)HSH‘IeCKI/IM SABJICHUSIM,

® BLIABJIATE HNPUYHMHHO--CJICACTBCHHBIC CBA3U IMPU HM3YUYCHHUU (1)I/ISI/I‘I€CKI/IX SIBIICHUM W
IMpOoHECCOB, ACIATb BEIBOABI C UCITIOJIB30BAHUEM JCAYKTUBHBIX U NMHAYKTUBHBIX YMOSaKJ'IIOLICHI/If/'I,
BBIJIBUT'AaTh T'HIIOTE3BI O B3AMMOCBA3AX (1)I/ISI/II-IGCKI/IX BCIINYUH,

® CaMOCTOSITENIbHO BIOUpATh CLIOCO0 perieHus yaeOHoH (pu3nueckoi 3ajaun (CcpaBHEHHE
HECKOJIbKAX BapHaHTOB PEIICHHS, BHIOOP HamOoJiee MOAXOISIIETO C YI4ETOM CaMOCTOSITETHHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebcKue AeiiCTBUS:

® JCITOJIb30BATh BOTIPOCHI KaK MCCIIE0BATENbCKAN HHCTPYMEHT TIO3HAHUS;

® IPOBOAMTH I10 CAMOCTOSTENILHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOKHBIA (PU3HUECKH
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3UMUECKOTO SIBICHUS;

® OLIEHMBATh HAa NIPUMEHUMOCTb M JIOCTOBEPHOCTh MH(POPMALUIO, MOJIYYEHHYIO B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

® caMOCTOSITENhHO  (OpPMYyIHpOBaTh OO0OOIIEHHWS W BBIBOJABI 10  pe3yibTaTam
IIPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIICIOBAHMS;

® [IPOrHO3MPOBATH BO3MOXKHOE JajibHeHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKXKe
BBIJIBUI'aTh IIPEIOI0KEHUS 00 UX Pa3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

® [PUMEHATh PA3JIMYHbIE METOJbl, HHCTPYMEHTbI M 3allpOoChl NPHU IMOUCKE U OTOOpE
MHGOpMALMY WK IaHHBIX C YYETOM MPEUI0KEHHON yueOHO! (hru3nyecKol 3a1auu;

® aHaIM3MPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(OOPMALMIO PA3THMUHBIX
BUJIOB U (JOPM IIPEJCTABICHHUS;

® CaMOCTOSITENIbHO BbIOMpPATh ONTUMANbHYIO (hOpMy IpeicTaBleHHs HH(pOpMauu U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECJIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoil u
UX KOMOMHAILUSMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUYeOHbIe 1eliCTBUA:

e B XxoJe OOCyXJeHHs y4yeOHOTO MaTepuasia, pe3ysbTaToB J1a0OpaTOpHBIX padoT H
IIPOEKTOB 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl W BBICKa3blBaTh HJIEH,
HalleJICHHbIE Ha PElIeHUe 3a/1a41 U MoJIepKaHue 01aroxenaTelbHOCTH O0IEH S,

® CONOCTAaBIATH CBOM CYXKJIEHHUS C CYXICHHUSMU JpPYTUX YYacTHHUKOB Jualora,
OoOHapyXHUBaTh pa3IMyle U CXOJICTBO MO3UIINH;

® BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

e nyOJIMYHO TPEACTABIATH  PE3YJAbTaThl  BBIINOJIHEHHOTO  (U3MYECKOTO  OIbITa
(3KCIIepUMeHTa, UCCIIe0BAHMS, TPOCKTA);

® [IOHMMAaTh ¥ HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M WMHAWBUIYaJbHOW palbOTHI
IIPU PELICHUH KOHKPETHON (pU3NUecKoi mpoOIeMbl;



® [PUHUMATH LIEJIHM COBMECTHOM JEITEIBHOCTH, OPraHU30BbIBATh JEHUCTBUSA IO €€
JNOCTHIKEHHIO: PaCIPENIeNITh POJH, OOCYXKIATh MPOILECCHl U PE3yabTaThl COBMECTHON padOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

® BBLINOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAsl KAaUYECTBEHHOTO pe3yjibTara MO CBOEMY
HANPABJIECHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;

® OIIEHMBATH KAYECTBO CBOETO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le aeicTBuA

Camoopranu3anusi:

® BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUAX, TPEOYIONINX IS PEIICHHUS
(bu3nyecKux 3HaHMI;

® OpHEHTHPOBATHCS B PANTMUHBIX TOJIXOJaX NPHHATHS pPEHIeHUH (MHIWBHIYaTbHOE,
MIPUHSATHE PEIICHUS B TPYIIITE, TPUHITHE PEIICHUN TPYIITION);

® CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pelieHus (U3MYecKOl 3ajaud WIM IUIaHa
UCCIIEIOBAaHUS C Y4€TOM  HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BapUaHThI pElICHHI;

e JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYaIlMH U Mpeaiarath rjiaH e€ N3MEeHEHUs;

® OOBSACHATH TPHUYUHBI JOCTIDKEHUS (HETOCTIIKEHHS) pe3yJabTaToB JESTEIHHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

® BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJIHEHUS GUZUYECKOTO
HCCIIEIOBAaHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CUTYyalluH,
YCTaHOBJIEHHBIX OLINOOK, BOHUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNIbTATA IIEJIU U YCIOBUSIM,

® CTaBUTH ceOsl HA MECTO APYroro 4ejoBeKa B XOJI€ CIOpa UM JUCKYCCUU HA HAYYHYIO
TEeMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYroTo;

e npu3HaBaTh CBOE MpaBO Ha OWMOKY MpU peuieHuH (QU3MYEeCKUX 3a7ady WM B
YTBEPKICHUSIX HA HAYYHBIE TEMbI U TAKOE XKE MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K koHIly oOyueHust B 7 Kjacce MpeIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHUM:

® CIIOJIb30BaTh TIOHATHS: (u3MYeckMe | XUMUYECKUE SBICHHs, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJICJIb, THIIOTE3a, SAMHUIBI (PU3HMUCCKUX BEIMYUH, aTOM, MOJICKYJIa, arperaTHbIe
COoCTOSIHMsI ~ BemiectBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHHUYECKOE JIBUKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOJCHCTBYIOIIAs CHIIA,
nedopmarus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAOIIUECS COCYIbI;

e paznuyath ABieHUs (MU y3us, TEIIOBOE IBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBM)KCHHE, MHEPIHS, B3aUMOACHCTBHE Tell, PABHOBECHE TBEPIBIX T
C 3aKpeTIEHHON OChIO BpallleHus, iepeiada JaBleHus: TBEPABIMU TEIaMH, )KUIKOCTSIMH U ra3aMu,
aTMocdepHOe JaBJeHUe, INTaBaHUE TeJl, PEBPAICHUS MEXaHUYECKOM SHEPrUuu) Mo OMHCAHUIO UX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

® pAaCIIO3HABaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXAIOIIEM MUPE, B
TOM yrclie pu3ndecKkue SBJICHUS B MIPUPOJC: IPUMEPHI IBIKEHUS C PA3THUYHBIMH CKOPOCTSIMH B
KUBOM W HEXHMBOW MpHpOJE, ACUCTBHE CHIIBI TPEHUS B TMPUPOJE M TEXHHUKE, BIUSHUE
aTMoc(epHOTo AaBJICHUS Ha )KUBOI OpraHU3M, IIaBaHUE PHIO, phIUari B TeJe YeJI0BeKa, IPU STOM



MEPEBOANUTH MPAKTUYECKYIO 334y B YUE€OHYIO, BBIICNIATh CYIIECTBEHHbIE CBOMCTBA (IIPH3HAKH)
(bU3NUECKUX SBICHUIA;

® OIMCHIBAaTh U3y4YECHHBIC CBOICTBA TeJN U (PM3NYECKUE SBICHHUS, UCTIONB3Ys (PHU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTD BEILIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA
YIIPYroCTH, CUJIA TSDKECTH, BEC TENa, CHJIa TPEHUs, JaBjieHHue (TBEPIOro Tela, )KUJIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOX(QQHUIIMEHT MOJIE3HOTO NeHCTBUS MEXaHU3MOB, KHHETUYECKasl M TIOTCHIIMAIbHAS SHEPTHSA), IPU
OTMCAaHUH TPABUIIBHO TPAKTOBATh (PM3NIECKUI CMBICI HCTIOJIBb3YEMbBIX BETMUNH, HX 0003HAUYCHUS
U eIUHUIBI (PU3MYECKUX BEIMYHMH, HAXOJUTH (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO (H3UYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaduKU M3y4EHHBIX 3aBHCUMOCTEH (DU3NYECKHUX
BEJIMYMH;

® XapaKTepu30BaTb CBOWCTBA TeJ, (DU3NYECKUE SIBICHHUS U IPOLECCHl, HCHOJIb3Ys
IpaBUJIa CJIOKEHUS CUJl (BJOJb OJHOM MpsIMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHsl phluara (OJ0Ka), «30JI0TOE€ TPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHUYECKOM SHEPIHH, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMCBIBATH €TI0
MAaTE€MaTHYECKOE BBIPAKEHUE;

e OOBSACHATH (PU3MUECKHE SIBJICHHUS, MPOLECChl M CBOMCTBA T€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalliii MpaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbBIABIATH PUYUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHWE W3 |—2 JIOTMYECKUX MIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIEHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbE 3a7ayd B 1—2 fAelCTBUS, HUCHOJb3ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBAOIIME (PU3NYECKHE BETMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3ajauy 3alliChIBaTh KPATKOE
yCIIOBUE, TOJICTABIATh (PU3NYECKUE BEIWYMHBI B (OPMYJBI M MPOBOJUTH PACUYETHI, HAXOAUTH
CIpaBOYHBIE JIaHHbIE, HEOOXOIMMBbIC Ui pELICHHUs 3a7ad, OLEHUBAaTh PEATUCTUYHOCTh
MOJTy4eHHOU (HU3MUECKOW BEIIMUNHBI;

® pacrno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXKHO PpEIIUTh NpPU HOMOIIHM (PU3HUYECKUX
METOJIOB, B ONMCAaHUM HCCIEIOBaHMS BBIAEIATh IPOBEPSIEMOE NPEANOJIOKEHHE (TUIOTE3Y),
pasnuyaTth ¥ MHTEPIPETUPOBATH IOJYYEHHBIM pe3yiabTaT, HAXOJUTh OMIMOKUM B XOJE OIbITa,
JIeJIaTh BBIBOJBI 110 €T0 pe3yJIbTaTaM;

® [IPOBOAUTH OIBITHI IO HAOMIONEHHUIO (PU3MUECKUX SIBICHUH WM (PU3MUECKHX CBOMCTB
Ten: (popMyIupoBaTh NMPOBEPsiEMbIE NPENNOI0KEHNS, COOMpPaTh YCTAHOBKY U3 IPEUI0KEHHOTO
000pyZ0BaHus, 3aUCHIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIBI;

® BBINOJHATH MIPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, Macchl Teja, 00bEMa, CUIIbI U
TeMIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U IIM(PPOBBIX NPUOOPOB, 3aIKChIBaTh MOKa3aHUs
pUOOPOB ¢ YUETOM 3aJaHHOHN aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

® [POBOAMUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOMN (M3UUECKOM BEJIMYMHBI OT APYrou ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PABHOMEPHO ABMXKYILErocs Tela OT
BPEMEHHU JBIKEHMs Tella, CUIbl TPEHHs CKOJBKEHHUs OT Beca Teja, KayecTBa 0OpabOTKU
IIOBEPXHOCTEH TEJ U HE3aBUCHUMOCTHU CUJIBl TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJI, CHIIbI
YIIPYTOCTH OT YJUIMHEHUS IPYKUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KMJKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO
MOTPY’KEHO TeJOo, YCIOBUI IIaBaHMs TeJ, YCIOBUI paBHOBECHsI phlyara 1 OJI0KOB), y4aCTBOBATh
B IJJAHUPOBAHUM Y4E€OHOI'O MCCIEOBAHUS, COOMPATh YCTAaHOBKY M BBINOJHATH H3MEpPEHUS,
cliefyss TpeIOKEHHOMY IJIaHy, (DUKCHpOBaTh pe3ylbTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nYecKuX BEJWYMH B BHJE MPEUIOKEHHBIX TaOnMMIl M TpadHKOB, JeNaTh BBIBOJBI IO
pe3yspTaTaM UCCIEI0BaHMUS;

® MPOBOAUTH KOCBEHHBIE HU3MEpEHHUs (PU3MUYECKHX BEJIMYMH (IUIOTHOCTh BEIECTBa
XKUAKOCTU U TBEPIOTO TEJa, CHJIA TPEHUS CKOJBKEHHS, JaBICHHE BO3/lyXa, BBITAJIKHUBAIOIIAS
cuiia, JIEMCTBYIOMIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNo, KO3 UIIMEHT MOJE3HOrO AECHCTBUS



IIPOCTBIX MEXAHM3MOB), CIEAYS IPEAJOKEHHOM WHCTPYKLMM: IIPU BBINOJIHEHUU W3MEpPEHUI
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAYEHUE UCKOMOM BEJIMYHMHBI,

e CcoOmIOAaTh TMpaBWJIa TEXHUKUM O€30MacHOCTH TMpu paboTe ¢ 1abopaTOPHBIM
obopynoBaHueMm;

e YyKa3bplBaTh IPUHLUIBI JACUCTBUS TNPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JWHAMOMETp, COOOIIAIOLIMECS COCYAbl, OapoMeTp, pblyar, IOJBWKHBIA U
HEMNOABUKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTb;

® XapaKTepHU30BaTh MPUHIUIMBI JCUCTBUS W3YYCHHBIX TPUOOPOB W TEXHHUYECKUX
YCTPOICTB C ONOPOM Ha MX OMMCAHUA (B TOM YHWCIIE: MOJIMIUIHUKY, YCTPOUCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBICOTOMEp, HOPIIHEBOH HACOC, apeoMETp), HCIOJIb3YS
3HaHMUSI O CBOWCTBAX (U3NYECKUX SABJIEHUH U HEoO0XoauMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

® NPUBOJUTH HpHUMEPHl (HAXOAUTh HUHGOPMALMIO O MPUMEpPax) MPAKTUYECKOTO
WCIO0JIb30BAaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU 15 oOecrieueHus 0e30MacHOCTU
npu OoOpaleHuu ¢ MNpUOOpaMM U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
coOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaloIIel cpee;

® OCYILECTBJIATH OTOOpP HCTOYHUKOB HH(popmanuu B VHTepHETE B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TyTEM CpaBHEHUS pa3IMuHbIX
WCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® JICMOJIb30BaTh MPHU BHIMOIHEHUN YIEOHBIX 3aJaHUN HAyYHO--MIOMYJISIPHYIO JINTEPATYypy
(bu3NYeCKOTO CcoJepX aHHs, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHeT, BiIaIeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HMHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

® CO03/1aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HCTOYHHUKOB MHpOpMaLUu GU3NYECKOTO COAEp KaHUs, B TOM UYHUCIIe MYOJIMYHO JIeNIaTh KpaTKue
COOOLIEHUA O pe3ynbTaTax IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, NPU 3TOM TIPaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MpE3EHTALNEH;

® [IpY BBHINOJIHEHUH y4EOHBIX MPOEKTOB U MCCIEIOBAaHUNA PacHpelensTh 00A3aHHOCTH B
IpyIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMH 337ja4aMH, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHa AEHCTBHM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TIPYNIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOLIH X.

K xoniy obyuenus B 8 kjiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

® 1CMOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE 1 aMOpGHbIE Tela, HACHIIEHHBIN
Y HEHACHIIICHHBIN Map, BIAXKHOCTh BO3MyXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIIOBON
JIBUTATENb, D3JEMEHTAPHBIM AJIEKTPUUYECKHI 3apsiji, JJIEKTPUYECKOe I0Jie, MPOBOJHUKU U
TUDTIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

e pa3nuyaTh SBJCHHS (TEMJIOBOE pACIIUPEHHE U C)KaThe, TEeIulonepenada, TerIoBOE
paBHOBECHE, CMauMBaHWE, KalWJUISPHBbIC SIBICHUS, HCIApeHHE, KOHJICHCAIUS, TIUIABICHHE,
KpUCTaIM3aius (OTBEp/eBaHue), KUIIEHUE, Terulonepenaya (TemIONpoOBOIHOCTh, KOHBEKIIHUS,
W3ITyYeHHUE), SJICKTpU3alMs Tell, B3aUMOJCHCTBHE 3apsI0B, JCUCTBUS DIEKTPUUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aUMO/ICHCTBE MAarHUTOB, AEHCTBUE MATHUTHOTO IOJIsI HA IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMS) MO OMHMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

® pAaCIIO3HABATh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXAIOIIEM MUpE, B
TOM 4HcIe (PU3NUECKUE IBIICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHHE M KAWL PHBIC SIBIICHUS



B IIPUPOJIE, KPUCTAILIBI B IpUpOJIe, u3inydeHue ComHia, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpU3BL,
o0pa3oBaHue pOChl, TyMaHa, UHEs, CHEra, 3JIEKTPUIECKUE SIBICHUS B aTMOc(depe, 3JeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJe 3emid, Apel MoocoB, pojib MAarHUTHOTO MOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, IPH 3TOM MEPEBOIUTHh MPAKTUYECKYIO 3a/1auy B YU4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

® OIMCHIBAaTh M3y4YECHHBIC CBOICTBA TEIN U (PU3NUECKUE SBIICHHUS, UCTIONB3Ys (PHU3NIECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS 3HEPTUsl, KOJIUYECTBO TEIUIOTHI, YEJIbHAS TEIUIOEMKOCTh
BEIIECTBA, YAENbHAs TEIUIOTA IIIABJICHUS, YJAEIbHAs TEIUIOTa MapooOpa3oBaHMs, YJENIbHAs
TEIUIOTa CrOpaHHWs TOIUIMBA, KOA(MQOUIMEHT TMOJIE3HOTO JEHCTBHUSA TEIUIOBOW MAIIHMHBI,
OTHOCHUTEIIbHAS BIAXXHOCTb BO3JyXd, OJJIEKTPUYECKUM 3apsl, CHJIA TOKA, DJICKTPHUYECKOE
HaIpsDKEHHUE, CONPOTUBIICHUE IIPOBOJHUKA, YIAEIBHOE CONPOTUBIIEHUE BellecTBa, padoTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU ONMUCAHUM IPABUIIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €TUHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (M3MUYECKYIO0 BEIMYMHY C JPYrUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

® XapakTepu3OBaTb CBOMCTBA TeJl, (U3NYECKHE SIBICHHUS W IPOLECCHI, HCIOIb3YA
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA, INPUHIIAI
CYNEepHO3UIMH NoJel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsfa, 3akoH Oma s
ydacTka nenu, 3akoH Jhxoyisa—JIeHna, 3aKk0H cCOXpaHeHMsI SJHEPTHUH, IIPU 3TOM JaBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

e O0OBACHATH (M3MYECKUE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE
CUTYalMI NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIIATH IPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHWE M3 1—2 JIOrMYecKuX IIaroB ¢ OmMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3n4ecKux ABICHUN, (PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemath pacu€THbIC 3a7aud B 2-3 JEMCTBUSA, MCIHOJIB3ysd 3aKOHBI U (OPMYIIBI,
CBSI3bIBaIOILME (PU3MUECKHIE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBHSI 33[]auy 3alMChIBaTh KPaTKOe
YCIIOBHE, BBISIBIIATh HEJOCTATOK JAAHHBIX JUIS PELIEHUs 3aJaud, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HeoOXoAuMBble Ui €€ pEIIeHUs, MPOBOAMTH PACYETHl M CPaBHHUBATH IOJYYEHHOE 3HAUCHHE
(GU3M4eCKOl BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

® pacrno3HaBaTh MNPOOJIEMBl, KOTOPHIE MOXXHO PpEIIUTh IPU HOMOLIM (PU3UUYECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAaHUE HCCIIENO0BaHMs, BBIACIATh IPOBEPAEMOE IPEAIOJIOKEHNUE,
OLICHUBATH [TPaBUJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEOBAHMS, [1E1aTh BEIBOBI;

® [POBOAMTH OIBITHI 10 HAOMIOAEHHUIO (PU3MUECKUX SIBIECHUHN UM (PU3NYECKUX CBOMCTB
TeNn (KalWUISIPHbIE SBJICHMS, 3aBUCUMOCTb JABJIEHUS BO31yXa OT €ro o0bEMa, TeMIeparypsl,
CKOPOCTH IIpoLecca OCTBIBAHUS M HAarpeBaHWs IIPU HU3IYYCHMM OT LBETa HU3IIy4arolen
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbl OT TEMIIEPAaTypbl KHUIKOCTH U
Iionaau €€ IMOBEPXHOCTH, JJIEKTPU3alMs TEJI U B3aUMOJCHCTBUE IEKTPUYECKUX 3apsiJOB,
B3aUMOJICICTBUE IIOCTOSIHHBIX MAarHuTOB, BU3yaJM3all¥sl MAarHUTHBIX IIOJIEH IOCTOSIHHBIX
MarHuTOB, JEHUCTBUS MarHUTHOIO IIOJIA HAa IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,
CBOMCTBA  3JEKTPOJBUIATEeNs  IOCTOSIHHOTO  TOKa):  (OpMYJIHMpOBAaTh  IpOBEpsieMble
IPEINOJI0KEeHUs, COOMPATh YCTAHOBKY U3 IPEJI0KEHHOI0 000py10BaHUs, OIUCHIBATH X0/ OIIbITA
1 (GOpMYIUPOBAThH BBIBOJIBI,

® BBLINOJIHATH MPSAMBIE U3MEPEHHS TEMIIEpaTyphbl, OTHOCUTEIBLHON BIIAXXHOCTH BO3.yXa,
CHJIBI TOKA, HAIPSDKEHUs C MCIOJB30BAaHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 33JaHHON aOCOIOTHON MOTPEIIHOCTH;

® IPOBOJMUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DPU3NYECKON BEIMUYMHBI OT APYroil
HCTIOJIb30BAHUEM TPSIMBIX U3MEPEHUM (3aBUCUMOCTb COITPOTHBIICHUS TPOBOIHUKA OT €0 JUIMHBI,
IJIOIIAIU IIONEPEYHOr0 CEYEHUS U YIECIBHOTO COIPOTHUBIICHHS BEIIECTBA IIPOBOJHUKA, CHIIbI
TOKa, MWIAYILEro 4Yepe3 IPOBOJHMK, OT HaNpsDKEHUS Ha I[POBOJHUKE, HCCIECIOBAHUE
MOCIIEIOBATEIHHOTO U NapaJlJIeIbHOTO COSAMHEHUM MPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0OBaHHE,



coOMpaTh YCTAHOBKY M BBINIOJHATH M3MEPEHHUs, CIEAys MPEUIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ybTaThl TMOJYYEHHONH 3aBUCUMOCTH B BHUJAE TaOMUIl M TIpadUKOB, JENaTh BBIBOJBI IO
pe3yabTaTaM MCCIEI0BAHHUS;

® MPOBOAMTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BEIWYHMH (yJeNbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DIEKTPUYECKOTO TOKa):
IUIAaHUPOBATh U3MEPEHMsI, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpeI0KEHHOU
MHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BEJIMUUHBI;

e coOmojaTe MpaBWIa TEXHUKH Oe30macHOCTH Hpu pabore ¢ 1abOpaTopHBIM
o0opynoBaHuEM;

® XapaKTepHU30BaTh MPHUHIUIMBI JCUCTBUS W3YYCHHBIX TPUOOPOB W TEXHHUYECKUX
YCTPOICTB ¢ OMOpoil Ha MX OMUcCaHMs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, THTPOMETD,
napoBasi ~ TypOMHaA,  ammepMerp,  BOJbTMETP, CUETYMK  AJIEKTPUUYECKOW  BHEpruu,
AJIEKTPOOCBETUTENbHBIE  NPHUOOpBI,  HArpeBaTelbHBIE  AJNEKTPONpPUOOpsl  (IpPUMEpHI),
ANIEKTPUYECKHE NPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIaTelb IOCTOSHHOIO TOKa),
UCIOJIb3YSl 3HAHMS O CBOMCTBaX (PU3MYECKUX SBICHUM M HeoO0Xoaumble (U3HYECKUE
3aKOHOMEPHOCTH;

® DpacIiO3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOICTBA M M3MEPHUTENIbHBIE MPUOOPHI IO
CXe€MaM U CXEMaTHYHbIM PUCYHKAM (KUAKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
1enei ¢ nocieAoBaTelbHBIM M MapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3jiMuasi YCIOBHBIE
0003HaYEeHUSI FIIEMEHTOB AIIEKTPUUECKHX IIeTIeH;

® NPUBOJIUTH NpHUMEPHl (HAXOAUTh HUHGOPMALUIO O MPUMEpPax) MPAKTUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpalleHHuH ¢ NpuOoOpaMH M TEXHUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

® OCYIIECTBIIATH MOUCK HHPOPMALUHU (PU3NUECKOTO coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U ITyTEM CpaBHEHMSI TOTIOJIHUTENIbHBIX HCTOYHUKOB BBIJIENIATH HH(POPMALHIO,
KOTOpas ABJISETCA MPOTUBOPEUMBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;

® 1CII0JIb30BAaTh IIPU BINOJIHEHUH Y4€OHBIX 3aJaHUI HayqHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3n4ecKoro cojep’KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

® co3JaBaTb COOCTBEHHbIC NHMCBbMEHHbIE M KpaTKUE YCTHBIE COOOLIeHHs, 00o00Imas
MHGOPMALIMIO U3 HECKOJIIBKMX MCTOYHUKOB (PM3NYECKOTO COJIEP)KaHUsA, B TOM YUCIE MyOJINYHO
IPEJCTABIATh PE3ylbTaThl MPOEKTHOM MM HCCIEI0BATENbCKON JESITENbHOCTH, NPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBbIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COINPOBOXKAATh
BBICTYIIJICHUE TIPe3eHTalUEH;

® [IpU BBINOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHUN (U3NUECKUX IPOLIECCOB
pacrpenesiaTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 33Jja4yaMHU, CICAUTH 32
BBIMIOJIHEHUEM IUIaHa JAEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIJl B JIEATEIBHOCTh TPYMIbI, BHICTPauBaTh KOMMYHUKAaTUBHOE B3aMMOJAEHCTBHE, MPOSBIISSL
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K koHIly 0oOyueHus B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

® JCIOJBb30BaTh IIOHATHUSA: CHCTEMA OTCYETa, MaTEpUalbHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOIo JIBIKEHHUs, nedopmanus (yrnpyras, mjiacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOIOTHO
TBEPJIOE TEJI0, LIEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,



CBET, OMU30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJONIEHUS, anb(da-, 6era- u
raMMa-u3JIy4eHHsl, U30TOIIbL, SIJICPHAsI SDHEPTETHKA;

® pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE JIBUXKECHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKEHHUE, CBOOOTHOE TIa/ICHUE TEJ, PABHOMEPHOE JBMKCHUE
[0 OKPY)XHOCTH, B3aMMOJICHCTBHE TE€Jl, PEAKTHBHOE JBIDKEHUE, KOJIeOaTeNbHOE IBWKCHUE
(3aTyxaroIue U BbIHYKJACHHBIC KOJICOaHHs), pE30HAHC, BOJHOBOE JIBIDKEHHE, OTPAKEHUE 3BYKA,
MPSIMOJIMHENHOE PACTIPOCTPAHCHHUE, OTPAXKEHUE W TPEJIOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTPaKCHUE CBETAa, Pa3JIOKEHUE OEJIOro CBETa B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX I[BETOB,
JUCTIEPCHST CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
M3JIyYCHHS) TI0 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHHUC;

® pacro3HaBaTh MPOSBIICHUE NU3YYCHHBIX (DU3NYECKUX SBJIICHUHN B OKpYXKaIoleM MHUpE (B
TOM uucie GU3NUEeCKUe SBJICHUS B IPUPOJIC: TPUIUBHI M OTIUBBI, IBMKeHHUE TuIaHeT COJIHEUHOM
CHUCTEMBI, PEaKTUBHOE [BW)XCHUE KHUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB 3>KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9X0, I[BETA TEJI, ONTUYECKUE SBJICHUS B TIPUPOJIC,
OMOJIOTUUECKOE JICUCTBUE BUJMMOTO, YIBTPA(HOJIETOBOTO M PEHTTEHOBCKOTO W3IyYEHUH,
€CTECTBEHHBIN paIMOAKTUBHBIN (DOH, KOCMHYECKHE JTy4IH, PAAMOAKTUBHOE U3JIyYCHHUE TIPUPOTHBIX
MHUHEpAJIOB, ACHCTBHE pPAJAMOAKTHUBHBIX W3JIYyYEeHUH Ha OpraHu3M dYeJIOBEeKa), TpPH DITOM
MEePEBOIUTH MPAKTHUECKYIO 3a71a4y B YICOHYIO, BBIJICISThH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(bu3NYeCKuX SIBJICHUN;

® ONHUCHIBATh U3YYCHHBIC CBOMCTBA TET U (PU3NYECKUE SIBICHUS, UCTIONB3Yys (U3UIECCKUE
BEJIMYUHBI (CPEIHSSI 1 MTHOBEHHAsI CKOPOCTh TeJia MPYU HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHUE,
nepeMeIeHune, myTh, yrioBas CKOPOCTh, CHJIa TPEHHS, CHJIa YITPYTOCTH, CHUJIa TSHKECTH, YCKOPEHHE
CBOOOJIHOTO TAJeHUs, BEC Teja, MMIYJIbC TeJa, WMITYJIbC CHJIBI, MEXaHudeckas paboTa u
MOIITHOCTb, IOTCHIIMAIbHASI SHEPTHUS TEJa, TIOTHATOTO Ha/l TOBEPXHOCTHIO 3€MJTH, TOTEHITHATbHAS
SHEPTHs CKATOW MPYKWHBI, KHHETHYECKasl YHEPTHs, TIOJIHAsI MEXaHUYECKasi SHEPTHsI, TIEPUO 1
4acToTa KOJIeOaHH, JUTMHA BOJTHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, TIOKA3aTelb
MIPEIOMIICHHUS CPEJIbl ), TP OTTMCAaHUH MPABUIILHO TPAKTOBATH (PU3UYECKUI CMBICI UCITOJIh3YEMBIX
BEJIMYMH, 0003HAUCHUS U €IUHUIIBI (PU3UYCCKUX BEIIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE
TaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TpauKyd H3Y4EHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIIMYNH;

® XapaKTepHu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS U MPOIECCHI, UCIIONIB3YsI 3aKOH
COXpaHEHUsI SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPHUHIIUI CYMEPHO3UIMH CHJI, TTPHUHITUTI
OTHOCHTENIBbHOCTH [ anmest, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPaKCHUS
U TPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO W MAacCOBOTO YHCEN MPU SACPHBIX
peaknusx, Mpu OTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3allUChIBaTh €0
MaTeMaTHYEeCKOE BBIPAKCHUE;

® OOBICHATH (PU3WMYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHCIICE U B KOHTEKCTE
CUTYaIUi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 2—3 JIOTMYECKUX IIaroB C OMOpOd Ha 2—3 M3y4EeHHBIX CBOWCTBA
(bM3UYEeCKUX SBICHUH, (PU3MUCCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THBIC 3aauu (OMUparoIIKuecs Ha CUCTeEMY U3 2—3 ypaBHEHUH ), UCIIONB3YS
3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaN3a yCIOBHS 3a/1a4l
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIONIME MM M30BITOUHBIE JaHHBIE, BHIOMPATh
3aKOHBI U (OPMYIbl, HEOOXOIUMBIE [UIsI PEHICHHs, TMPOBOJUTH PacUY€Thl M OLEHUBATH
PEATUCTUYHOCTD TIOMYYEHHOTO 3HaUYeHUST GU3NYECKON BETUUYHHBI;

® paclo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH TMOMOIIU (PUIUIECKUX
METOJIOB, HCIIOJb3ysl OINHCAHUE WCCIEAOBaHUsA, BBIIEIATH MPOBEPSIEMOE MPEANOJIOKEHUE,
OLIEHMBATh  MPABWIBHOCTh  MOPSAKAa MPOBEACHUS  UCCIEAOBaHUSA, JelaTb  BBIBOJbI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTBITOB;



® TPOBOAMTH OMBITHI MO HAOMIONEHHUIO (PU3MUYECKUX SIBICHUN WM (PU3MUYECKHX CBOMCTB
Tel (M3yd4eHue BTOporo 3akoHa HproToHa, 3aKOHA COXpaHEHHs SHEPIHH, 3aBUCHMOCTD MEpUO0Ia
KoJIe0aHUH IPYKUHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aAMIUTUTYIBI MaJIBIX KOJeOaHUM, MPSIMOTMHEHHOE PACIIPOCTPAHECHUE CBETA, PA3JI0KEHHUE OEIOT0o
CBETa B CHEKTp, U3yUYEHHE CBONCTB M300pakeHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMera B COOMpAroNieil JTuH3e, HaOMIoIeHNe CIUTOIIHBIX U IMHEWYaThIX CIIEKTPOB U3ITy4CHHUs):
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyHIOBaHMS, ONUCHIBATh X0/
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

® MPOBOAMTH NMPHU HEOOXOJUMOCTH CEPHUIO TPSMBIX H3MEPEHHH, ONpeneNss CpenHee
3HAYCHUE M3MEPSEMOU BETMYHHBI ((POKYCHOE pacCcTOSIHUE COOMpArOIICH JTMH3BI), 000CHOBHIBATH
BBIOOP crmoco0a u3MepeHus (M3MEPUTEIHLHOTO MPUdopa);

® TPOBOAMTH HCCIEJOBAHUE 3aBUCHMOCTEH (PH3MUYECKHX BEIWYHH C HCIIOJIB30BAaHHEM
NPSIMBIX M3MEPEHHH (3aBUCHMMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHHU Oe3
HaYaJIbHON CKOpPOCTH, TEpHOAa KOJeOaHM MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCHMOCTH yIJIa OTPAKEHUS CBETa OT yIiia MajJeHUs M yIJia MPEJOMIICHUS OT yrila MajeHus):
TUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEIFHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTy4EHHOM 3aBHCUMOCTH (PH3MUECKUX BEJIWYHMH B BUE TaONHUIl ¥ TPpaUKOB, JETIaTh BEIBOIBI 10
pe3ybpTaTaM HCCIeIOBaHMS,

® MPOBOAWTH KOCBEHHBIC H3MEpeHHs] (DU3NYECKUX BEIHYUH (CPEIHSSI CKOPOCTh H
YCKOpEHHE TeJia MPH PABHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO MAACHUS, KECTKOCTD
MPYXUHBI, KOA(OUIHUEHT TPEHUS CKOJBKEHUS, MeXaHn4yeckas paboTa U MOIIHOCTb, YacTOTa U
MepUO/1 KOJIeOaHIi MaTEMAaTHIECKOTO U IIPYKHHHOTO MasTHUKOB, ONITHYECKAs CHJIa COOMparomien
JVH3BI, PAJMOAKTHBHBIA (OH): IJIAHUPOBATH HW3MEPEHHUs, COOMPATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUS, CIIEAYs MPEIOKEHHOW HHCTPYKIIUH, BEIUUCIISITh 3HAUEHHE
BEJIMYMHBI W aHAIM3UPOBATh MOJyYEHHBIE pE3yNbTaThl C Y4ETOM 3aJaHHOM MOTPEeUIHOCTH
W3MEpEHHUI;

e CoOMOMaTh TMpaBWa TEXHUKHA O€30MacHOCTH TMpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® pa3InyaThb OCHOBHBIE TNMPHU3HAKU W3YYEHHBIX (PU3MUYECKHX MOJENei: MaTepuaibHast
TOYKa, a0COJIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUIaHEeTapHasl
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO SIJIpa;

® XapakTepu30BaThb MPUHLMIIBI JCHCTBHUS HW3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOIMCTB C OMOpON Ha MX OMHCAHMS (B TOM YHCIE: CHOHAOMETp, ITATYUKU IMOJIOKECHHUS,
paccTosiHUA U YCKOPEHHMs, pakeTa, 3XOJIOT, OYKH, MEepHcKoll, (oToanmapar, ONTHYECKUE
CBETOBO/IbI, CIIEKTPOCKOI, J03UMETpP, KaMmepa BuibcoHa), MCIONB3ysS 3HAHUS O CBOWCTBAx
(busznyecKux ABJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® JCMOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YyYCHHBIX TEXHUUYECKHX YCTPOUCTB,
MU3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKHUX MTPOLIECCOB MPH PEIICHUH YI€OHO--IPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JIJIsl IOCTPOCHHUS M300paKeHHUI B IUIOCKOM 3epKajie M coOuparomieit
JIUH3E;

® NPUBOIUTH NpHUMEPHl (HAXOAUTh HWHPOPMAIUMIO O TMpHUMEpax) MNPAKTUYECKOTO
UCTOJb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJHEBHOW JKU3HU I o0OecriedeHus 0e30MacHOCTH
npu oOpaleHuH ¢ NpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3]I0pOBbsS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpene;

® OCYIIECTBIATh MOMCK HH(popManmu ¢usznueckoro coaepxkanus B HHTepHere,
CaMOCTOSTENIbHO (POPMYIIHPYS OUCKOBBIN 3apOC, HAXOAUTH IYTH OTPEIEICHNUS TI0CTOBEPHOCTH
MOJIy4eHHOH MH(pOpMaIMM HAa OCHOBE UMEIOIINXCS 3HAHUHN M JIOTIOJHUTEIbHBIX HICTOUHUKOB;

® 1CII0JIb30BATh IIPH BHIMOJIHEHUH YIeOHBIX 3a/laHH i HayYHO--TIOMYJISIPHYIO JTUTEpaTypy
(¢u3nYecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaaeTh



npuéMaMy KOHCIIEKTHUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMKM W3 OIJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

® co3JaBaTh COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIIECHUsI Ha OCHOBE MH(OpMAIU
U3 HECKOJBKUX MCTOYHUKOB (PU3MUYECKOTO COJICP)KAHUs, IMyOJINYHO HPEACTABIATH PE3yJIbTaThl
HpOCKTHOﬁ HJIN I/ICCJIGIIOBaTeJIBCKOfI ACATCIIBHOCTH, IIPpAU OSTOM TI'PAMOTHO MCIIOJIB30BATh
M3yYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATH BHICTYIUICHHE
Mpe3eHTAINCH ¢ YIETOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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Paznen 1. ®usnka v eé posib B MO3HAHUHN OKPY/KAIOIIEr0 MHPa

11

®u3uKa - Hayka o IpUpoOJIe

2

1.2

dusnueckue BeIUUYUHEI

bubauoreka LIOK
https://m.edsoo0.ru/7f416194

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

MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

1.3

EcrecTBeHHOHAY4HBIN METO
TTO3HAHUS

bub6mmoreka IJOK
https://m.edsoo.ru/7f416194

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

MDBII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Wroro no pazneny

6

Pa3zpgen 2. [lepBoHayaibHbIE CBeEHUS 0 CTPOEHHH BelleCTBA

2.1

CrtpocHue BelecTBa

1

2.2

JIBr>keHHe U B3aMMOZCIHCTBHE YaCTHII
BEIECTBA

bu6mmoreka IJOK
https://m.edsoo.ru/7f416194

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

MBI 7 knace
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

2.3

ArperaTHbIe COCTOSIHUSI BEIIECTBA

bubmnoreka LIOK
https://m.edsoo.ru/7f416194

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

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Htoro

0 pazzeny

Pa3znen 3. /IBH:KeHHe M B3aMMOIeliCTBHE Tel

3.1

Mexanunueckoe IBUXKEHUE

bubaunoreka LIOK
https://m.edso0.ru/7f416194

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

MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

3.2

Huepuusi, Macca, MIOTHOCTh

bu6mmoreka IJOK
https://m.edso0.ru/7f416194

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

MDOBII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

3.3

Cuna. Bunser cun

14

bu6mmoreka IJOK
https://m.edsoo.ru/7f416194

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

MBI 7 knace
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

HUtoro n

0 paszzeny

21



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

Paznen 4. /laByienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua napnenus
TBépI[I)IMI/I TCIaMH, JKUHAKOCTAMH U
razamu

bubmunoreka LIOK
https://m.edsoo.ru/7f416194

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

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

4.2

JlaBineHue >XuIKOCTH

4.3

AtmocdepHoe naBiieHHe

bubaunoreka [IOK
https://m.edso0.ru/7f416194

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

MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

4.4

JleiicTBHE )KUIKOCTH 1 ra3a Ha
MOrpyEHHOE B HUX TEJIO

bub6mmoreka IJOK
https://m.edso0.ru/7f416194

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

MDBII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Utoro n

0 pazzaeny

21

Pa3pgen 5. Pa6oTa 1 MOITHOCTh. DHEpPrust

5.1

Pabora 1 MomHoOCTH

5.2

IIpocteie MexaHU3MBI

Bbubnuoreka IJOK
https://m.edsoo.ru/7f416194

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

MBI 7 knace
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

bubmnoreka LIOK
https://m.edsoo.ru/7f416194
POIII 7 knacc
https://resh.edu.ru/subject/28/7/

5.3 Mexannueckast SHEpTHUs 7 1 1 ML 7 kinace
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Hroro no pazaeny 15

OBHIEE KOJIMYECTBO YACOB I10O 68 3 12

[TPOT'PAMME

8 KVIACC

TEMATHYECKOE INTAHUPOBAHHUE

KoaundecTBo 4yacoB

Ne n/n HaumeHoBaHue pa3iesioB U TeM dnekTpoHHbIe (LM(PPOBHIE)
B MpOrpaMmabl Bcero Konrpoususie IpaxTirieckne o0pa3oBaTejibHbIE PeCYPChI
padoThI padoThI
Pa3zgen 1. TensioBble siBJIeHUS
Bbubmuoreka ITOK https://m.edsoo.ru/7f4181ce
PDIII 8 xnacc https://resh.edu.ru/subject/28/8/
11 CtpocHHE 1 CBOIMCTBA BEIECTBA 7 M3II 7 Krace .

' https://uchebnik.mos.ru/catalogue?aliases=less
on template,video lesson,video&subject prog
ram ids=31937342
Bbubnuoreka ITOK https://m.edsoo.ru/7f4181ce
PDIII 8 xnacc https://resh.edu.ru/subject/28/8/
MBI 7 knace

1.2 Tennossie nponeccer 21 1 5 https://uchebnik.mos.ru/catalogue?aliases=less
on template,video lesson,video&subject prog
ram ids=31937342

HWroro mo pazneny 28

Paznen 2. DiekTpryecKkne H MATHUTHBIC SIBJICHUS
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https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

DneKTpudecKue 3apsasl. 3apssKeHHbBIE
Tela U UX B3auMOJCHCTBUE

2.1

bubmuorexa [TOK https://m.edsoo.ru/7f4181ce
POIII 8 xmacce https://resh.edu.ru/subject/28/8/
MDOIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram ids=31937342

2.2

ITocTOSIHHBII IEKTPUUECKUNA TOK

20

bubmunorexa [TOK https://m.edsoo.ru/7f4181ce
POIII 8 xnacce https://resh.edu.ru/subject/28/8/
MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram ids=31937342

2.3

MarHuTHBIC SIBJICHHS

bubmunorexa [TOK https://m.edsoo.ru/7f4181ce

2.4 OneKTpoMarHuTHas MHIYKINS

POIII 8 xnacce https://resh.edu.ru/subject/28/8/
MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram_ids=31937342

bubmunorexa ITOK https://m.edsoo.ru/7f4181ce

Hroro no pazgeny

40

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

3 14.5

TEMATHYECKOE IINTAHUPOBAHHUE
9 KVIACC

HaunMeHoBaHue pa3jeioB U TeM

KoanuecTBo 4acoB

DuyiekTpoHHbIE (U pPOBHIE)

Ne n/n NPOrpaMMbl Beero Koutpoabnbie HpakTuyeckue oOpa3oBaTebHbIE PeCypPChl
paGoThI padoThI
Paznen 1. Mexannueckune siBJeHUA
11 MexaHu4decKkoe IBUKEHUE U 10 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
' CIIOCOOBI €r0 OIMUCAHUS PDIII 9 xnacc https://resh.edu.ru/subject/28/9/



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/

MBI 9 knacce
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

1.2

BiaumopeiicTBue Tem

14

bubmunorexa [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDOII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

1.3

3aKOHBI COXpaHEHUS

bubmnorexa ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnace https://resh.edu.ru/subject/28/9/
MDOII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Hroro no pazueny

32

Paznen 2. MexaHu4YecKHe K0JIeOAHUSI M BOJHBI

2.1

MexaHndeckre KoneOaHus

bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDOII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

2.2

MexaHuueckue BONHBL. 3BYK

bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDOBIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Wroro no pazneny

12

Pazgen 3. Di1eKTPOMATHUTHOE 110JI€ M 3JICKTPOMArHUTHBIE BOJIHBI
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

DNEKTPOMArHUTHOE TIOJIE U

Bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
POII 9 xnacc https://resh.edu.ru/subject/28/9/
MDOII 9 knacc

3.1 3JIEKTPOMArHUTHBIE BOJHBI S https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Hroro no pazaeny 5

Pa3nea 4. CBeToBLI€C IBJICHUSA
bubmunorexa ITOK https://m.edsoo.ru/7f41a4a6
PDOIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDIII 9 kace

4.1 3aKOHBI PACIPOCTPAHCHUS CBETa 4 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

4.2 JIMH3EI ¥ ONITHYECKHE TIPUOOPHI 4 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
PDIII 9 xnacc https://resh.edu.ru/subject/28/9/
MBI 9 kmace

4.3 Pa3znoxeHue Oenoro CBeTa B CIEKTP 2 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Utoro no pazueny 10

Pa3gen 5. KBantoBLle siBJIeHUS
bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
PDIII 9 xnacc https://resh.edu.ru/subject/28/9/

51 HcnyckaHue u noriaouieHue CBeTa 3 MDOIII 9 xnace

' aTOMOM https://uchebnik.mos.ru/catalogue?aliases=lesso
n template,video lesson,video&subject progra
m_ids=31937342

5.2 CTpoeHue aTOMHOTO sIpa 3 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
PDIII 9 xnacc https://resh.edu.ru/subject/28/9/

5.3 SAnepHbie peakuu 3

MBI 9 kmacc
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https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/

https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video lesson,video&subject progra

m_ids=31937342

Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

68

15
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