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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIOKEHUI W TpeOOBaHWU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMmbl 1o (U3MKE  HampaBleHO  HAa  (OPMHUpPOBAHHE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3aluI0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYHTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBanuit DPI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOy4eHHs, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOydeHus (1Mo Kiaccam), TpeajaracT TMPUMEPHYIO TOCIEI0BATEIIbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY IIpPEIMETY.
®usuKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsoTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HAaydHOTO MeEToJa
MO3HAHUS, TO €CTh CrI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINONaracT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsA OMNPEICIICHBI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPAMMBL,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpEeMJIEHUS OOy4alolMXcs K HaydYHOMY H3Y4YEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K AajbHEUIIEMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O AUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U TIPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e ocCBOeHHE TPHEMOB pabOTHl ¢ WH(pOpMaIMer (HU3NUECKOTo COACPIKAHUS, BKIIOUAsS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyiaraembrii B mporpaMme 1o Gpu3nKe mepedeHb J1abopaTopHBIX PaOOT U OTBITOB HOCUT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 (hPU3HKe.



COAEPKAHUE OBYYEHUSA
7 KJIACC

Pa3nes 1. @u3uka 1 e€ poJib B NIO3HAHUM OKPY/KAIOIero Mupa.

®usuka — Hayka o npupoje. SBnenus npuponabl. OU3MUECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs U3MepeHni. MexayHapoiHas CHCTEMAa €IMHHII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTES,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OObiACHEHHE HabmromaeMoro sBieHus. OnmcaHue
(u3NYeCKUX SABJIECHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOpsl U Ipoleaypa NMPSMbIX U3MEPEHUN aHAJIOTOBBIM U LU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKAIbl K3MEPHUTEIBHOTO MpHOopa.

N3mepenune paccTossHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPIOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl NpU MOMOLIMA KUJIKOCTHOTO TEpPMOMETpa W JaTYMKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NaIbHOCTh MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE€ BHICOTA MYCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOLINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukeHue yacTul] BemiectBa. CBSI3b CKOPOCTH JIBXKEHHUS YacTHUIl C TEMIIEpaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeEUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M  TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUN
BO/IBL

Hemoncmpayuu.

1. HabGmronenue 6poyHOBCKOTO JIBHKEHUSI.

2. HaGmonenue nquddysun.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]

BEIlIECTBA.

Jlabopamopusie padbomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OmnbITHI IO HAOIOJICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacyéT myTH 1 BpeMEeHU IBUKEHUSI.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuKa B3aumojaeucTBus Tein. Cuiia ynpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTByromas cui. Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc MO B3aUMOICUCTBUIO TEI.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMoc(epHOr0o JaBJI€HHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBieHus )KUIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTb BBITAIKMBAIONICH CHJIBI OT 00bEMa MOrpPYKEHHOM YacTH Tela |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyKEHHOHN B KHUIKOCTb
4acTH Tena.

Onpenenenre BBITAIKUBAIOUICH CHIIBL, JEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh YaCTH Te€ja U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetnueckas W noTeHUMalibHas osHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.

3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAIMPaBICHO Ha
TOCTHKEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHUPOBAHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTATHl B YACTH:
e 1) naTpUOTHMYECKOr0 BOCTIMTAHHUS:

® — IPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — FOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DU3HKY;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

e 3) 3CTETHYECKOr0 BOCIIMTAHUS:

® — BOCTIPUSITHE ICTETHYECKUX KaueCcTB (PU3NUYECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1Ar0MOJyYHs:

® — OCO3HaHHUE ILIEHHOCTH Oe30MacHOro o0pasza >XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEIACHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOro
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE B PEUICHHH MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® — HMHTEpecC K MPaKTUYECKOMY U3yUYeHUIO podeccuii, CBA3aHHBIX C PUUKOM;

e 7) 3K0OJIOTHYECKOIr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (U3NYECKUX 3HAHWM A pelieHus 3axady B o0jacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKUM KX BO3MOYKHBIX IOCIEACTBUI
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MNI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUN U TIPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIEHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pE3 MPAKTUUECKYIO JIEATEIbHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWM, B TOM uHcle (OpMYyIHUpOBATH HIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 007aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OICHKA CBOUX JICHCTBHH C Y4ETOM BIWSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOYKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABATeJIbHbIE YHUBEpCAJbHbIE Yy4eOHble JAEWCTBHUS, KOMMYHHUKAaTUBHbBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKU OOHEKTOB (SBJICHUN);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CICACTBEHHbIE CBSI3U NPU U3YUYEHUU (PUINYECKUX SIBICHUIN U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJBbKUX BapHaHTOB pEIICHUs, BBHIOOp HamboJee MOIXOJSIIEr0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOATEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U OTOOpE
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 3aJ[aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOIl TEMbI U BBICKA3bIBaTh UIEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHWU30BBIBATH JEHCTBHS MO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMHUHA MNPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KMU3HEHHBIX M Y4EOHBIX CUTYaIUIX, TPEOYIOMIMX JUIsl PEeleHus
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJIATh aJTOPUTM pelieHUs (U3NYECKOW 3aladu WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U NpeJjiaraTh IJiaH e€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIINXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;



e T[pHU3HABATHh CBOE MpaBO HA OMMOKY NpPU pPEHICHHH (QHU3UUECKUX 3ajady MU B
YTBEPKJICHUSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

® UCMOJB30BAaTh TOHATHS: (U3UYECKME U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
HKCIEPUMEHT, MOJeJb, TUTIOTE3a, CAUHHUIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJIEHCTBYIOIAsl cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

e paznmuuath sBIeHUs (UQdy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBIKEHHE, WHEPIHWs, B3aMMOJCHCTBHE TEJ, PaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChI0 BpalIeHWs, Ieperada MaBICHHsS TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IIJIaBaHUE Tell, IPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (Pr3nYecKoe SBICHUE,

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MYECKUX SBIICHUHA B OKPYXKAIOIIEM MHpE, B
TOM dYHCiIe (QU3NYECCKHE SBJICHUS B TNPHUPOJC: MPUMEPHI JBIKCHUS C PAa3IMYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NEHUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOM OpraHusM, IUIaBaHUE phbIO,
pBIUard B TeJlie 4YeJOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBJIICHU;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SBIICHUS, UCIONB3Ys (pU3MUECKHe
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Ccuja TPEHUs, JaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHMYecKas pabora,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JIEHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETUUHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MUeCKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JNAaHHYIO (U3NYECKYIO
BETMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM MpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pblyara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW DHHEpruu, TMpH OTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bBsICHATH (pU3MUECKHE SIBIIEHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOH Ha
1-2 wu3yd4eHHBIX CBOWMCTBa (U3MUECKUX SBJICHHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;
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pemaTh pacy€THble 3amauyd B 12 JEWCTBHS, HCIOJB3Ysd 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3aJa4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAUMBIC UIS PELICHHS
3aJa4, OLEHUBATH PEATMCTUYHOCTD OJTYYEHHON (DPU3NIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMBI, KOTOPhIE MOXXKHO PEHIMTHh TPH MOMOIIN (PU3HUYECKIX
METOJIOB, B OIIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOJIOKEHNE
(rumoTesy), pasnuyaTh W HMHTEPIPETHUPOBATH IOJIYYEHHBIH pe3yiabTaT, HaXOAWUThb
OIIMOKH B XOJI€ OTIBITA, IATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten: (GopMynupoBaTh MPOBEpPSEMbIE MPEANOIOKEHHS, COOMpaTh YCTAaHOBKY W3
MIPEI0KEHHOTO 000PYA0BAHHUS, 3aMIUCHIBATh X0 ONbITA U (POPMYITMPOBATH BHIBO/IBI;
BBINIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCMOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTHh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (DPM3MYECKON BEIMYHMHBI OT JIPYTOH C
HCIOJIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Teaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJBXEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEN © HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOIIAJH
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CuiIbl OT OOBEMaA MOTrPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
yCIIOBUM TIJIaBaHUS TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE MPEUIOKEHHBIX TaONHll U TrpaduKoB,
JienaTh BBIBOBI 110 PE3YJIbTaTaM MCCIIEI0BAHUSI;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
JKUJIKOCTH UM TBEPAOrO Teja, CUJla TPEHMS CKOJIBKEHHUSA, [aBJIICHUE BO3/yXa,
BBITAJIKUBAIOLIAsl CHJIa, JICWCTBYIOLIAsgd Ha MOIPYKEHHOE B IKUIAKOCTh TEIIO,
KO3 (GUIMEHT MO0JIE3HOTO JEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEJI0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMUYMHBI;

coOnrofaTh TMpaBuja TEXHUKH OE30MacHOCTH mpu paboTe ¢ 1abopaToOpHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HETO/IBI)KHBIN OJIOK, HAaKIIOHHAS! IIIOCKOCTB;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB € OMOpOH Ha WX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUYECKOTO
UCIOJb30BaHUS (PU3UYECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OoOecredeHus
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0€30MaCHOCTH TpH OOpaIleHuu C NpUOOpaMU U TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUs 3J0pPOBbsI M COOJIIOJEHUS HOPM SKOJOTMYECKOIO IIOBEJIEHUS B
OKpYKalollen cpele;

OCYIIECTBIISITH OTOOP HMCTOYHWUKOB HH(popMmanuu B HMHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX ICTOUYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAsI SBJISIETCS TPOTHBOPEUYNBON
WJIA MOKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu (PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AenaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, IPH ITOM
IPaMOTHO HCIOJIb30BAaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIIHEH;

IIPY BBIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAessTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeNCTBUM, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATENBHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJiacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

HCIIOJIb30BaTh IMOHSTHS: Macca M pa3Mephbl MOJIEKYI, TEIUIOBOE JBMKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA AJIEKTPUUYECKUUN 3apsij, JIEKTPUUYECKOE
1oJie, MPOBOJHUKU M AUDJICKTPUKH, TOCTOSHHBIA 3JEKTPUYECKUH TOK, MArHUTHOE
ToJie;

pas3nuyath SBJICHUS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaJm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, NEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS
WHIYKIHS) TO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3ndeckue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSHKEHUE W
KalWUIIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emiH, Apedd MOoJIF0COB, pOJib MAarHUTHOTO TOJNS s JKU3HH Ha
3emJie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,
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OTIMCHIBATh U3YYEHHBIC CBOICTBA TeN U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (pru3nueckue
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHAas
TEIUIOEMKOCTh ~ BELIECTBA, yJEJbHAasg TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIoTa
napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JNEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEJIbHAS BIAXXHOCTh BO3/YyXa, JJIEKTPUUYECKUUN
3aps], CuUla TOKa, DJJIEKTPUYECKOE HaIlpsDKEHUE, CONPOTHUBIEHUE IPOBOJIHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaueHHs ¥ eIUHUIBI (PU3NUYECKUX BEIIMYHMH, HAXOIUTh (HOPMYIBI, CBSA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO--KUHETUUECKON TEOPHH CTPOEHMsI BEIIECTBa,
MPUHIMI CYNEPHO3UIUN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUCBHIBaTh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

OOBACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1-2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUChIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HENOCTATOK AAHHBIX JUISl PELICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MUCIOJIb3ysd  ONMCAaHUE  HCCICAOBAHMS,  BBIACIATH  IIPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIENIaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuUIsipHbIE SIBIICHUS, 3aBHUCHUMOCTb JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE JIIEKTPUUECKHUX 3apsA0B, B3aUMOJCIHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBONCTBA JJIEKTPOJBUTATENs
MIOCTOSTHHOTO TOKa): (opMyaupoBaTh NpoOBEpseMble IPEANOJIOKEHUs, coOUpaThb
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynupoBaTh BBIBOJBI;

BBINIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
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(Gu3NYeCKUX BEIMYUH, CPABHUBATH pE3yIbTAaThl W3MEPEHUH C Yy4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOM (PM3UUECKO BEIHMUYMHBI OT JPYrou ¢
WCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUTMHBI, TUIONIaId MOMEPEYHOr0 CEYEeHUS U yJAeNbHOTO COTPOTHBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS Ha MPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIIEI0BAaTENIbHOIO U MapajyIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
TUTAHUPOBATh MCCIIE0OBAaHKUE, COOMPATh YCTAHOBKY M BBINIOJHATH W3MEPEHUs, CIEIys
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBAThH PE3yIbTAThI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOaMIl U TPaUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BETHUYWH (yIeNbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, PadOTa M MOIIHOCTD AJIEKTPHUYECKOTO TOKA):
IUTAHUPOBaTh HM3MEPEHUs, COOHMpaTh OKCIIEPHUMEHTAIBHYI0 YCTAaHOBKY, CIeIys
MPEUI0KEHHON MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIMHBL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOWCTB C OIMOPOW Ha WX ONMUCAaHHS (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHa, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUECKON
SHEPTHH, OJIIEKTPOOCBETUTENBHBIE TPUOOPHI, HArPEBATEIBHBIE JJIEKTPOIPHUOOPHI
(puUMepsI), DIEKTPUYECKHAE MPEIOXPAHUTENH, AJIEKTPOMArHHT, JJIIEKTPOJBHIaTElb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAaX (DU3MUYECKMX SIBICHUH U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPOICTBA M H3MEPUTENIbHBIE MPUOOPHI IO
CXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHEIO CTOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNeil ¢ MOCIe0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHHUs JIEMEHTOB JIEKTPUUECKUX LETEH;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOrO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHHs 3JI0pOBbsi M COONIONEHHST HOPM HKOJIOTMUYECKOTO IOBEIECHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM M MyTéM CpaBHEHUS JIOTOJHUTENIbHBIX HMCTOUYHUKOB
BBIICIATh MHGPOPMALMIO, KOTOpas SBIAETCS NPOTUBOPEYMBOM MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BATh MPH BBHINOJHEHUN Y4eOHBIX 3aJaHUN HayYHO--NIOMYJISIPHYIO JIUTEPATYPy
(U3NYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHer,
BJIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMH U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
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JESITEIbHOCTH, MPU 3TOM I'PAMOTHO MCIIOJIb30BaTh M3Y4YEHHbIN MOHATHIHBIN ammapar
Kypca (HU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIUCH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCICIOBAaHHWHA (U3NUYECKUX MPOLECCOB
pacrpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3a/lauaMH,
CIIEIUTh 32 BBINOJHEHHEM IIJJaHa JEHCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  TPYNINbl, BbICTpaUBaTh
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, MPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 KkJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHUN:

® CIOJb30BaTh MOHATHUS: CUCTEMa OTC4€Ta, MaTepuanbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TpPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3Kkd, LEHTp
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPJOrO Tejla, paBHOBECHE,
MEXaHWYEeCKHue KoJieODaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JaIbHO30PKOCTh, CHEKTPbl HCIyCKaHWsI W TMOTJolIeHHs, anb(da-, Oera- W ramma-
W3ITy4eHUs, U30TOIBL, S/IepHasi YHEPreTHKA;

® pasnuyarh SBJICHUS (paBHOMEPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEHHOE IBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBM)KEHHE, CBOOOJHOE Ma/IeHUE TeJl, pPABHOMEPHOE
IBUKEHHE T[0 OKPYXHOCTH, B3aMMOJCHCTBHE TeJ, pEaKkTUBHOE JBW)KEHHUE,
KojebaTeNnbHOE JABIKEHUE (3aTyXalollue W BBIHYKICHHbIE KojieOaHUs), PE30HAHC,
BOJIHOBOE JBM)KCHHE, OTPaXEHHUE 3BYKa, MPSMOJIMHEHHOE paclpocTpaHEeHUE,
OTpa)X€HHE U MPEIIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0KEeHHE
0enoro cBera B CIEKTP M CJIOXKEHHE CIHEKTPaJbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJUMOAKTHUBHOCTh, BOZHUKHOBEHUE JMHEMYATOrO CIIEKTpa H3ITyYCHHUS)
[0 OMHCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

® pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBIICHUN B OKpYKaroleM MHpe (B
TOM uHcie (U3HUECKUe ABJICHUS B MPUPOJIE: MPUIUBLI U OTIUBBI, TBUKEHHE TUIaHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE IBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, IYHaMH, 7XO, IIBETa Tell,
ONTUYECKUE  SBJICHUS B  MpUpOAE, OHOJOTMYECKOe  JIEHCTBHUE  BUAMMOIO,
yIAbTPaQHUOIETOBOIO M PEHTTEHOBCKOTO HW3Iy4EHUH, €CTECTBEHHBIH pPaJlOaKTHBHBIN
(GhoH, KOCMHYECKHE Jy4d, PaTUOAKTHUBHOE H3IY4YCHHE TMPUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHu3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 337a4yy B Y4eOHYIO, BBLACSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3nuecKux SABICHUN;

® ONKCHIBATh MU3YYEHHBIE CBOMCTBA TeNl U (PU3HUECKUE SBJICHUS, UCIOIb3Ys (PU3HUECKHUEe
BEJIMYMHBI (CPENHAS U MTHOBEHHAsi CKOPOCTb Tella NP HEPAaBHOMEPHOM JBM)KCHMH,
YCKOpPEHHE, MEPEMEIIECHUE, MTyTh, YIJIOBas CKOPOCTh, CHJIA TPEHHS, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOIO MajeHHs, BEC Tesla, UMIYIbC Tesla, UMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOIIHOCTh, MOTEHLMAIbHAS SHEPTUs Teja, MOIHATOrOo
HaJ| MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASL SHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
SHEprus, MOJHAas MEXaHWYecKash HSHeprus, NepuoJl M YacToTa KoJiebaHW#, IMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MMOKA3aTENb NPEIOMIICHHUS
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Cpenbl), IPU ONMUCAHUM TMPABHIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIBb3YEeMBIX
BEIMYUH, OOO3HAYCHHS M EAWHUIBl (PU3MYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C JPYTHMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaKEHMsI M MPEIOMIICHHUS CBETA, 3aKOHbl COXpPAaHEHUs 3apsOBOrO U
MaccoBOIO 4YMCEI NpU SAEPHBIX pPEAKUMSIX, IpU OSTOM JaBaThb CJIOBECHYIO
(GhOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBHIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  INPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4M (OMHUPAIOIecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajn3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUNE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEllIeHus,
MPOBOJUTH pacu€Thl W OILIEHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
MPEINOJI0KEHNE, OLEHUBATh MPABUIBHOCTh MOpPsAKA IMPOBEICHUS HCCIICAO0BaHUS,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHHUIO (PU3MUECKUX ABJICHUNA MM (PU3MUECKHX CBOWMCTB
TeJl (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs YHEPrUH, 3aBUCUMOCThb
nepuoia KoyiebaHuil NpyKMHHOTO MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOJIMHENHOE paclpoCTpaHeHNe
CBETa, DPa3JIo’KeHUEe OeJIoro cBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHMs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHUs IpeaMera B coOuparoleil JuH3e,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATH XO/1 OTbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOAMMOCTH CEpPHIO IPSMBIX W3MEPEHUH, ONpedesss cpeaHee
3HaYeHHe u3MepseMol BelW4YMHBbI ((OKYCHOE paccTOsiHMEe COOMpAroLiei JIHMH3bI),
000CHOBBIBAThH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IYTH OT BpPEMEHM IpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPaXCHHs CBETa OT yrja NaJcHUsS U
yIJia MpeoMIICHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3yiabTaTbl IMOJIY4YEHHOW 3aBHCHMOCTHU
(¢u3nYeCcKUX BEIMYUH B BUJAE TaOJIUIl U rpaduKoB, JIeNaTh BBIBOJBI [0 pe3yibTaTam
HCCIIEI0OBAHUS;
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MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb U
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOIHOTO Ma/IeHHUs,
KECTKOCTh TPYXKHUHBI, KOOPPUIUEHT TpeHHsI CKOJIBKEHUsS, MeXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWil MaTeMaTH4eCKOTO U MPYKUHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparomel JHH3bI, paJWOAKTUBHBIA  (OH):
TUTAHUPOBATh M3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
W3MEPEHUs, CIenys NPEeSIOKEHHOW MHCTPYKIMH, BBIUYUCIATH 3HAUCHHE BEIMYMHBI U
aHATM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH Tmpu pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW HM3YYEHHBIX (DU3WYECKHX MOJENEW: MaTepuaibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
TUTaHeTapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPHHIUNBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, NATINKU MTOJIOKEHHUS,
pacCTOSIHHS U YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHYECKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3MMETpP, Kamepa BuiibcoHa), WCMONB3ys 3HAHUSA O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
WCTIOJH30BATh CXEMBI H CXEMaTHYHBIC PHUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB TPHU PEUICHHH y4eOHO--
MIPAKTUYECKUX 3aJay, ONTUYECKHE CXEMBbI Ul MOCTPOEHUS M300pa’KeHUH B IUIOCKOM
3epKajie ¥ coouparoleil TuHse;

MPUBOJUTH TIPUMEPHl (HAXOAUTh WHMOpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCIOJb30BAHUSA (PU3MYECKUX 3HAHUM B IIOBCEJAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpallleHUH C TNPUOOpaMU M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMs 3JI0pOBbsl M COONIONEHHMSI HOPM HKOJIOTMYECKOTO IOBEIECHUS B
OKpyXarolleH cpene;

OCYLIECTBIIATh IMOMCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSCHHs
JIOCTOBEPHOCTH TOJYy4YE€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BATh MIPH BBHINOJHEHUN Y4EOHBIX 3aJaHUN HayYHO--NOMYJISIPHYIO JIUTEPATypy
(U3NYECKOr0 COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIa/IeTh NpUEMaMU KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HMHGoOpMaALMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHU HA OCHOBE MH(OpPMaIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, MyOJIMYHO MpPeICTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENLCKOM JIEATENBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar H3ydyaemoro pasjaena (pusuku u
COIPOBOKJAaTh BBICTYIUICHHE Ipe3eHTanueld ¢ yu€ToM OCOOEHHOCTEeH ayIuTOpHH

CBCPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KNACC
Ne HaumenoBanue pa3zienos 1 TeM IporpaMmbl KonuyecTBo yacoB DnexTpoHHbIe (U(POBHIC)
n/m Bcero KonTtponbsHubie [IpakTuueckue 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboTsI

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAKOLIEro MIUpa

1.1 | ®usuka - HayKa 0 PUPOJIC 2 bubmmorexa [IOK
https://m.edso0.ru/7f416194

1.2 | ®Ousnueckue BETHUYUHBI 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194

1.3 | EcrecTBeHHOHAy4YHBII METO IO3HAHUS 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Paspnen 2. IleppoHayasibHbIe CBEICHUSI O CTPOCHUH BEIECTBA

2.1 CtpoeHue BeliecTBa 1 bubmmorexa LIOK
https://m.edso0.ru/7f416194

2.2 | JIBmKeHHE U B3aMMOICHCTBHE YACTHI] BEIIECTBA 2 1 bubmmoreka LIOK
https://m.edso0.ru/7f416194

2.3 | ArperatHble COCTOSIHHS BEIIECTBA 2 bubmmoreka LIOK
https://m.edso0.ru/7f416194

Hroro no pazneny 5

Paznen 3. /IBu:keHHe U B3auMoOeiicTBUE TeJl

3.1 MexaHndueckoe OBIDKECHUE 3 bu6mmoreka [IOK
https://m.edso0.ru/7f416194

3.2 | Uuepuus, Macca, INIOTHOCTh 4 1 bu6mmoreka [IOK
https://m.edso0.ru/7f416194

3.3 Cuna. Bunpe! cun 14 1 2 bu6mmoreka [JOK
https://m.edso0.ru/7f416194

Wroro no pazneny 21

Pasnen 4. /laBjeHue TBEPABIX TeJl, JKHIKOCTEH M ra3oB

4.1 JHaBnenue. [lepenaua gaBneHus: TBEPABIMU TEIAMU, 3 bu6mmoreka [JOK

KHUAKOCTAMU U IrazaMi

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



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

4.2 | JlaBneHHE KUIKOCTU 5 bubnmoreka [JOK
https://m.edsoo0.ru/7f416194

4.3 | AtmMocdepHOe naBieHHE 6 bubmuoreka [IOK
https://m.edso0.ru/7f416194

4.4 | JleficTBHE KUIKOCTH U ra3za Ha MOTPYKEHHOE B HUX 7 3 bubnuorexa [JOK

TEJI0 https://m.edso0.ru/7f416194

Hroro no pasgeny 21

Pa3nea 5. PaGoTa u MomiHOCTh. JHEprus

5.1 | PabGoTa ¥ MOIITHOCTh 3 1 bubnuorexa [JOK
https://m.eds00.ru/7f416194

5.2 | [IpocThie MEXaHU3MBbI S 1 bubnuoreka [JOK
https://m.edso0.ru/7f416194

5.3 | MexaHu4eckas SHeprus 4 1 bubnuoreka [JOK
https://m.eds00.ru/7f416194

Hroro mo pasueny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KNIACC
No Tema ypoka KonmuectBo wacos Jata OneKTpOoHHbIE [Ipumeuanue
n/m Bcero | Kontponbhbie [IpakTueckue | H3y4ECHHS nudpoBbIe
paboThI paboThI o0pa3oBaTebHbBIC
pECYpCHI
1 ®dwusnKa — HayKa 0 MpHUpoJIe. SIBICHUS TPUPOIBI 1 01.09
2 dusnyecKkue BICHUS 1 04.09
3 @dwu3nuecKkue BeIMYNHBI U HX U3MEPEHHE 1 08.09
4 VYpok-uccienoBanue "M3mepenue remnepaTypbl 1 1 11.09 Hcenom3opare
000pyI0BaHUs LIEHTPA
TIPY TIOMOIIIN YKHJIKOCTHOTO TEPMOMETPA U «Touka pocta»
JATYMKA TEMITEpaTyphl"
) MeTo 11 HaygHOTO TIO3HaHMS. OnrcaHue 1 15.09 bubmuoreka [JOK
(GU3NIECKUX SIBICHHUI C TIOMOIIBIO MOJIETICH https://m.edsoo.ru/ff0
9f72a
6 Ypok-uccnenosanue "[IpoBepka rUIMOTE3HI: 1 1 18.09 Henoxssosarne
. 000py/I0BaHUS LIEHTpa
AaJIbHOCTD IIOJIETA IIapuKa, ITyHICHHOT'O «Touka pocra»
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBITIE
BBICOTA MMycKa"
7 Crtpoenue BemiectBa. OMBITH, JOKA3bIBAIOIINE 1 22.09 bu6mmoreka [IOK
JTMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff0
9fe0a
8 JIBYO>KEHUE YaCTHUII BEIISCTBA 1 25.09 bubnuorexa [JOK
https://m.edsoo.ru/ffo
a013e
9 Ypok-uccnenoanue «OnbIThI 0 HAOTIOICHUIO 1 1 29.09 Henomssosanne
000pyIOBaHUS LEHTpa
TEIJIOBOTO PACIIUPEHUS Ta30B)» «Touxa pocTay
10 | ArperaTHbie COCTOSIHUS BEIIECTBa 1 02.10
11 | OcobGeHHOCTH arperaTHBIX COCTOSIHUNA BOJIBI. 1 06.10 bu6mmoreka [JOK
O06o06menue no pazueny «lleppoHavanbHbIC https://m.edsoo.ru/ffo
CBEJICHUS O CTPOCHUHU BELIECTBA» a0378
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

12 | Mexanuyeckoe aBmwxkeHne. PaBHOMepHOE U 09.10 bubmuoreka [IOK
HEPaBHOMEPHOE JIBIIKCHHE https://m.edsoo.ru/ff0
a05c6
13 | Ckopoctb. Enunuiib ckopocTH 13.10 bubnmoreka [JOK
https://m.edsoo.ru/ff0
a079c
14 | Pacuer myTu U BpeMEHH JBIKECHUS 16.10 bubnuorexa [JOK
https://m.edsoo.ru/ff0
a0aed
15 | Uuepuus. Macca — mMepa HHEPTHOCTH TeJ 20.10 bubnuoreka [IOK
https://m.edsoo.ru/ff0
a0cl0
16 | ITnotHOCTH BemecTBa. Pacuer Macchl M 00beMa 23.10 bubmoreka [IOK
TeJa Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0
alfee
17 | JIabopatopHas pabora «OnpenenaeHue mIOTHOCTH 27.10 Henomsosanie
. 000pyI0BaHUS LIEHTpa
TBEPAOTO TCIIaA» «Touka pocra»
18 | Pemenue 3agay o reme "IlnoTHOCTH BeniecTna"” 06.11 bu6moreka [IOK
https://m.edsoo.ru/ff0
al23c
19 | Cuna kak XapakTepUCTHKA B3aMMOICHCTBHS TEIL. 10.11
Cuina ynipyroctu. 3akoH ['yka
20 | JIaboparopHas pabota «/3ydeHne 3aBUCHMOCTH 13.11 Henomw3osannue
000pyI0OBaHUS LIEHTpA
pactsbkeHus (nedopmarun) Npy>KHHbI OT «Touka pocTa»
MPHUIIOKEHHOMN CHJIBI»
21 | [[sIBnenue TsaroTeHus. Cuiia TSHKECTH 17.11
22 | CBs3b MEXKIy CUIION TSKECTH U Maccol Tena. Bec 20.11 bu6mmoreka [JOK
tena. Pemenune 3amaq no teMe "Cuita TsoxecT" https://m.edsoo.ru/ffo
al778
23 | Cuna TshKecTH Ha Jpyrux miaHetax. dusndeckue 24.11 bu6mmoreka [JOK
XapaKTEePUCTUKH TIAHET https://m.edsoo.ru/ff0
al502
24 | U3mepenue cui. Jluaamomerp 27.11 bu6nuoreka [IOK
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0

al8cc

25 | Bec tena. HeBecomocth 01.12 bubmuoreka [IOK
https://m.edsoo.ru/ff0
al778
26 | CrnoxxeHue IBYX CHJI, HAIIPABJICHHBIX TI0 OJTHOM 04.12 bubnuotexa [JOK
npsiMmoii. PaBHOieHCTBYOIIAS CHIT https://m.edsoo.ru/ff0
ala70
27 | Pemrenue 3amau mo TeMe "PaBHoeiicTByrOMAS 08.12
cun"
28 | Cuna tpenwus u e€ Bupl. TpeHue B mpupoje u 11.12 bubnuoteka [OK
TEXHHUKE https://m.edsoo.ru/ff0
alb9c
29 | JIabopaTtopHas pabora «/3ydeHrne 3aBUCIMOCTH 15.12 bubnuorexa [JOK Henomsopanme
000pyI0BaHUS LIEHTpa
CHJTBI TPEHUS CKOJIBKEHHS OT CHIIBI TaBICHUS U https://m.eds00.ru/ff0 | «rouxa pocra»
XapakTepa COMPHUKACAIOIINXCS TTIOBEPXHOCTEI alcc8
30 | Pemrenue 3a1a4 Ha ONpe/CICHHIE 18.12
PaBHOJEHCTBYIOIIECH CHITBI
31 | Pemenue 3ama4 o reMam: «Bec Temay, 22.12 bu6mmoreka [IOK
«['paduueckoe n3obpakenue cum», «CUIb, https://m.edsoo.ru/ff0
«PaBHOZCHCTBYIOIIAS CHID) aldeO
32 | KonrtpouipHas paboTa 1mo teMaM: «MexaHH4ecKoe 25.12
IBHOKCHHEY», «Macca, IIIOTHOCThY, «Bec Tenay,
«['paduyeckoe n3oOpakeHue cuim», «CHabDy
33 | JlaBnenue. CriocoObl YMEHBIIICHHS U YBEITUYCHHUS 29.12 bubnuoreka [JOK
JIaBJICHUS https://m.edsoo.ru/ff0
a20a6
34 | JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a OT 12.01 bubmuoreka [JOK
00béMa, TeMIiepaTyphbl https://m.edsoo.ru/ff0
a2376
35 | Ilepenaua naBneHusi TBEPABIMH TEIaMH, 15.01 bu6mmoreka [JOK

KHUAKOCTAMHU U IrazaMu. 3akon ITackams

https://m.edsoo.ru/ff0

a25b0
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

36 | /laBaeHuUE B KUJIKOCTH U ra3e, BBI3BAHHOC 19.01 bubnnoreka [IOK
IIEUCTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0
a2718
37 | Pemrenue 3aga4 mmo teme «J/laBjaeHue B KUIAKOCTH 22.01 bubmuoreka [JOK
u rase. 3akoH [Tackasi» https://m.edsoo.ru/ff0
22826
38 | CooOlmaromuecs: Cocy/Ibl 26.01 bubnuorexa [JOK
https://m.edsoo.ru/ff0
a2970
39 | l'mopaBimueckuii mpece 29.01 bubmorexa [IOK
https://m.edsoo.ru/ff0
a3136
40 | Manowmerpsl. [ToprrHeBO# KHUIKOCTHBINA HACOC 02.02
41 | Atmocdepa 3emnu v PUUKHBL €€ 02.02 bubnuoreka [JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ffo
a2b5a
42 | Bec Bo3ayxa. ATMocepHOe AaBIeHUE 05.02 bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a2b5a
43 | U3mepenne atMocepHOTOo naBieHus. OmbIT 09.02 bubnuoreka [JOK
Toppuuesu https://m.edsoo.ru/ff0
a2da8
44 | 3aBHCHUMOCTbH aTMOC(EPHOTO JaBJICHHS OT 12.02 bubnuoreka [OK
BBICOTHI HaJl YyPOBHEM MOPS https://m.edsoo.ru/ff0
az2fcd
45 | bapomeTtp-anepousi. ATMochepHOE IaBjIeHUE Ha 16.02 bubnuoreka [JOK
pasIM4YHBIX BHICOTAX https://m.edsoo.ru/ff0
az2fcd
46 | Pemenne 3am1a4 o teme " AtMochepHoe 19.02
naBieHue"
47 | JleficTBUE )XUAKOCTH U T'a3a Ha MOTPY)KEHHOE B 26.02 bubnuoreka [IOK

HUX TCJIIO. ApXI/IMeIIOBa cuJia

https://m.edsoo.ru/ff0

a3276
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

48 | Jlabopatopnas pabora «OnpeneneHue 1 01.03 bubmuoreka [IOK ?g;‘;;;;;’::i:euempa
BBITAJIKMBAIOIIEH CHIIBI, JICHCTBYIOIIEH Ha TEJIO, https://m.eds00.ru/ff0 | «rouxa pocra»
MOTPY)KEHHOE B )KHIKOCTH) a33fc

49 | JlabopatopHas pabora o teme «Vccnenopanue 1 04.03 bubnunoreka LIOK ?g::;;;:::i:euempa
3aBHCHMOCTH BECA TEJIa B BOJE OT 00bEMaA https://m.eds00.ru/ff0 | «rouxa pocra»
MOTPYKEHHOW B KHUAKOCTh YaCTU TEJIa» a3514

50 | IlnaBanwme Ten 11.03 bubmuoreka [JOK

https://m.edsoo.ru/ff0
a3a96

51 | JIaboparopHas pabota "KoHcTpynpoBanue 1 11.03 ng:;;;(j:::Eﬂmuempa
apeoMeTpa Wi KOHCTPYUPOBAHUC JIOJKHU U «Touka pocray
omnpeneneHue e€ rpy30mnoab5EMHOCTH"

52 | Pemrenue 3amad mo reMaM: «[lmaBaHue CynoB. 15.03 bubmuoreka [JOK
Bo3ayxormiaBanue», «JlaBneHne TBEpIbIX Tel, https://m.edsoo.ru/ff0
KUJKOCTEH U Ta30B)» a3654

53 | KontpompHas pabota o Teme «/laBinenune 18.03
TBEPJIBIX TEJI, KHJIKOCTEH U ra30B»

54 | Mexanuveckas pabora 22.03 bubnuoreka [IOK

https://m.edsoo.ru/ff0
a3f82

55 | MomuocTs. EAMHUIBI MOIITHOCTH 05.04 bubnuoreka [JOK

https://m.edsoo.ru/ff0
a3f82

56 | Ypok-uccinenopanue "Pacuér MoniHocTH, 1 08.04 glg::x;;’:::eumpa
pa3BUBAEMOM MPHU MOIBEME 110 JIECTHUIIE" «Touxa pocta»

57 | IIpocTeie MexaHu3Mbl. Peryar. PaBHoBecue cuit Ha 12.04
pblyare

58 | Ppluaru B TeXHUKE, OBITY U IPUPOJIE. 0.5 15.04 bubnuoreka [JOK ?g:;’;;g;’:::eumpa
Jlabopatopras padota «MccinenoBanue yCaoBHiA https://m.eds00.ru/ff0 | «rouxa pocra»
PaBHOBECHS pbIyara» ad78e

59 | Pemenue 3aga4 mo TeMe «YCIOBHS pAaBHOBECHS 19.04 bu6mmoreka [JOK

pbraara»

https://m.edsoo.ru/ff0

a48a6
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

60 | KoaddumnmeHt mose3HOro ACCTBUS MEXaHU3MA. 1 0.5 22.04 Henoms3sosanne
000pyIOBaHUS LEHTpa
J'Ia60paT0pHa51 pa60Ta «H?;MepeHI/Ie KHI[ «Touxka pocra»
HAKJIOHHOM TIJIOCKOCTH)
61 | Pemenue 3amau o reme "Pabora, MOIHOCTD, 1 26.04 bubmrorexa [JOK
KI1a" https://m.edsoo.ru/ffo
a4c48
62 | Mexanunueckas sHeprus. Kunernueckas u 1 29.04 bubnuorexa [JOK
NOTEHIIMAIbHASI DHEPTHSI https://m.edsoo.ru/ff0
a4252
63 | 3akOH COXpaHEHUS MEXaHWYECKOH SHEePTUU 1 03.05 bubnmoreka [JOK
https://m.edsoo.ru/ff0
a4360
64 | YpOK-3KCIIEPUMEHT 110 TeME 1 1 06.05 Henow3opare
000pyI0BaHUS LIEHTpa
"DKCepUMEHTAIBHOE ONPEICTICHHE U3MEHEHUS «Touka pocta»
KMHETUYECKON Y OTEHIIMAIBHON YHEPTUN TTPU
CKAaThIBAHHUHM TeJia M0 HAKJIOHHOMW MJIOCKOCTH"
65 | KonTposbHas paboTa o teme «Padora n 1 13.05
MOIIHOCTh. JHEPTUS»
66 | PesepBHbIii ypok. PaboTa ¢ TekcTamMu 10 TeMe 1 17.05 bubmuorexa IIOK
"MexaHn4eckoe IBUKEeHUE" https://m.edsoo.ru/ff0
adeeb
67 | PezepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1 20.05 bubnuoreka [JOK
"JlaBieHue TBEPABIX TEJ, )KHIKOCTEH ¥ ra3oB" https://m.edsoo.ru/ff0
aaffe
68 | PesepBHblii ypok. PaboTa ¢ TekcTaMu 10 TEME 1 24.05
"PaboTta. MomHuocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuxka: 7 knacc: 6a30Bblii ypoBeHs: yueonuk/ U.M. Iepeiukun, A.W. MBanos -3 u3j., nepepad. -Mocksa: IIpocsemmenue, 2023

METOANYECKHE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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