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IHosicHuTeEeJIBLHAA 3aAIIMCKA

PabGouass mporpamma 1O (Qu3MKe HA YpPOBEHb OCHOBHOTO o0O0IIero oOpa3oBaHUsl IS
oOyuaromuxcst 7-9-x xmaccoB MAOY COIL Ne 35 um. A.Jl. Be3skpoBHoro pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:!

o ®epepanpHOro 3akoHa oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepauun»;

e mpuka3za MunnpocBemenuss ot 31.05.2021 Ne 287 «O06 yTBepKAeHUU
(benepasbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
o011ero 0Opa3oBaHUY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxacHun ¢eneparbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun I[lopsaka
OpraHu3allii M OCYIIECTBICHUS 00pa30BaTEIbHON NEATETHHOCTH IO OCHOBHBIM
o0mieoOpa3oBaTebHBIM ~ TIpOTpaMMaM  —  00pa30BaTelIbHBIM  IPOTpaMMam
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CPEeIHEro 00IIero 0Opa3oBaHUs Y,

e KOHIIEMIIMHU IpenoaBaHus yueOHoro npeamera « Pu3nkay,

e CII 2.4.3648-20 «CanuTapHO-3TUAEMHUOJIOTHIECKAE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIUTAHHS W OOY4YEHHSs, OTIAbIXa M O3J0POBJICHHS JETEH W MOJIOJICKN»,
YTBEp)KIICHHBIX ITOCTAHOBJICHHEM TJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOPMATUBBI U TPEOOBAHMS K 0OECIICYCHHUIO
6e3omacHocT ¥ (Min) OE3BPEIHOCTH I YeoBeka (aKTOPOB CpPeIbl OOMTaHUS,
YTBEP)KJICHHBIX MTOCTAaHOBJICHHEM TJIABHOTO caHuTapHOro Bpada oT 28.01.2021 Ne
2;

e (enepanbHOl paboueil mporpaMMebl 1o yueOHOMY mpeaMeTy «Du3nukay.

PaGovass mporpamMmma OpHEHTHPOBaHA Ha IEJIEBbIC MPUOPHUTETHI, CHOPMYIUPOBAHHBIC B
denepanpHOl paboueil mporpaMMe BOCIHTaHHS W B paboyeil mporpamme BOCIUTAHHUS
MAQOY COILI Ne 35 um. A.Jl. beskpoBHoro.

[IporpamMma o ¢u3rke Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUsl COCTaBIEHA Ha OCHOBE
MOJIOKEHU U TpeOoBaHUM K pe3yiabTaTaM OCBOEHHs Ha 0a30BOM YypOBHE OCHOBHOM
oOpazoBaTenbHO mporpammbl, mpenctaBieHHbx B PI'OC OO0, a Takxke C ydeToMm
benepanbHOll pabodeil mporpammbl BocnuTanus u Konuenuuu mpenogaBaHus y4eOHOTO
npenmMera «Ou3nkay.

Copneprkanue nporpamMMsl 1o (pu3KKe HamnpaplIeHO Ha (POpMUpPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOy4aroIUXCs U OpraHU3alMio U3ydeHus (pU3MKHU Ha JeATeIbHOCTHONH OCHOBE.
B nporpamme no ¢u3uke yuuTBHIBAIOTCS BO3MOXXHOCTH y4eOHOI'O HpEeIMETa B pealn3alliu
tpeboBanuit PI'OC OOO k miIaHUPYEeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM
oOy4eHus], a TaKKe MEXKIPEJIMETHbIE CBSA3U €CTECTBEHHO-HAYYHBIX y4eOHBIX MpPEAMETOB Ha
YPOBHE OCHOBHOT'O 0O0IIEro 00pa3oBaHMUs.

[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacIpesiesieHHe Y4eOHOro MaTepHaia 1o ToJam
oOyuenust (o Kiaccam), IMpeuiaraeT NPUMEPHYIO ITOCIIEIOBATENbHOCTh HM3YUEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BHTHUSl TPEIMETHOTO COJCPKaHUS M YyYeTe BO3PACTHBIX
0coOeHHOCTeH 00yJaromuxcs.



[Tporpamma no usmke pazpaboTaHa ¢ 1EIbI0 OKa3aHHS METOAUYECKON MOMOIIH YIUTEIIO B
CO3/IaHUK paboueii MPOrpaMMbl IO YICOHOMY MPEIMETY.

dusmka SBISIETCS CUCTEMOOOPA3yIOIUM Il €CTECTBEHHO-HAYYHBIX yYEOHBIX HPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHHIA, N3y4aeMbIX XUMUEH,
Ouosorueit, actpoHoMued u (U3MUECKON Teorpadueil, BHOCHT BKJIAJ B €CTECTBEHHO-
Hay4yHYI0 KapTUHY MHpa, [IPEIOCTaBIsIeT HanboJjee sicHble 00pa3ibl IPUMEHEHHUSI HAYYHOTO
METO/1a IT03HAHUS, TO €CTh CII0CO0a MOIY4YEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 THaBHBIX 3a1ad (U3NYECKOTO OOpa3oBaHHsI B CTPYKType OOmero oOpazoBaHHS
COCTOUT B (DOPMHpPOBAHMM €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArnojaraeT OBJAJCHHE CIEIYIOLIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOITUMU €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTD!

e HAyYHO OOBSCHSTH SBJICHUS;

e OIIEHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIETOBAHMUS,

e UWHTEPIPETHPOBATH JIaHHBIE U WCIOJB30BAaTh HAyYHBIE JOKa3aTelIbcTBA IS
MTOJTy4YeHUST BHIBOJIOB.

[enn w3ydenwns ¢GU3NKK HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUSI OMNPECIICHB B
Konuenuun mnpenogaBanust y4deOHoro nmpeamera «®dusmka» B 00pa3oBaTENbHBIX
opranmzanusax Poccuiickoit denepanun, pealn3ylomnUX OCHOBHBIC 00Ie00pa3oBaTebHbBIE
MporpamMMbl,  YTBEpKIEeHHOW pemienneM Komterun  MuHUCTEpCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanuu (mpotokosn ot 3 aexadpst 2019 roga Ne [TK48H).

esun n3yyeHus1 pU3UKM:

npuoOpeTeHne HMHTEpeca M CTpeMJICHHs OOydJalomuxcs K HAy4HOMY H3YUEHUIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUH O HAyYHOM METOJA€ IO3HaHWS U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOUICHHS K OKPYXKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylibTaTa H3y4YeHHUsS OCHOB
CTpOEHUS MaTepuu U PyHAaMEeHTaIbHBIX 3aKOHOB (PU3HUKH;

dbopMupoBaHHe TPEACTAaBICHUN O poiau (U3UKK A Pa3sBUTHS  APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEICTaBICHUA O BO3MOXHBIX cdepax Oynymed mnpodeccuoHalbHOMI
NEeSITEeNIbHOCTH, CBS3aHHOW ¢ (DM3MKOMW, MOATOTOBKA K AalibHEHIIEeMy OOYYEHUIO B
3TOM HaIlpaBJICHUU.

JlocTikeHre H3TUX IeJell mporpaMMbel MO (uU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ecreunBaeTCs pelieHueM CIEIYIOINX 3a1a4:

. HpI/IO6peTCHI/Ie 3HaHUH O AUCKPECTHOM CTPOCHHWU BCHICCTBA, O MCXAHUUYCCKUX,
TEIJIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SABJICHUSX,

. HpI/IO6peTCHI/Ie YMeHI/Iﬁ OIUCHIBATh U OOBSICHATH (1)I/I3I/I‘IGCKI/IG SABJICHUA C
HCIIOJIb30BAHHUEM TTOJITYYCHHBIX 3HAHUM;

e OCBOCHHC MCTOHNOB PCHICHUA HpOCTeﬁIHI/IX paCyYCTHBIX 3ada4 C HCIOJb30BAHUCM
(1)H3I/IHCCKI/IX MOJIeIIeH, TBOPYCCKHUX U IIPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4,



e pa3BUTHE YMCHUU HAONIOAATh TNPUPOJHBIC SBJICHHS M BBINOJHATh OIIBITHI,
1abopaTopHble pabOThl M 3KCICPUMEHTAIBHBIC HCCIICJOBAHUS C MCIOJIb30BAaHUEM
U3MEPUTEIbHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpPMALIUEH (PU3NIECKOTO COACPKAHUS, BKIIIOYAsS
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHSX (HU3UKH, aHAIN3 M KPUTHYECKOE
OIICHUBaHKE WH(POPMAIINH,

e 3HAKOMCTBO cO cdepamu TpOPECCHOHATBHONW IEATCIBHOCTH, CBSI3aHHBIMH C
(GU3MKOW, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUSIX
(bU3nIEeCcKOi HAYKH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
otBoauTcs 238 yacoB: B 7-M Kiacce — 68 vacoB (2 vaca B Hezeno), B 8-M kiacce — 68 yacos
(2 gaca B Hemenio), B 9-m kimacce — 102 vaca (3 yaca B Hezelo).

[Ipennaraemsplii B mporpamme no ¢u3uke nepedeHb JabopaTOPHBIX pabOT U ONBITOB HOCHUT
peKOMeHAaTeNbHBIA XapaKTep, YUUTEb JAeJIaeT BbIOOp MpoBeneHus J1a0b0paTopHbIX padoT U
OMBITOB C  Y4eTOM  MHJIMBHUIYaJbHBIX  OCOOEHHOCTEW  oOywaroumuxcs,  CIHCKa
SKCIEPUMEHTAJIbHBIX 3aJlaHul, MpeaIaraéMblX B paMKaX OCHOBHOTO TOCYJapCTBEHHOIO
9K3aMeHa Mo (U3UKe.

21.]'[5{ peanmaunn HpOFpaMMBI I/ICHO.]'H)?)YIOTCf{ yqe6Hm<H, }IOHyH_IeHHI)Ie K HCIIOJIB30BAHUIO
HpI/I peanmaum/l NMCHOIIIUX FOCYJIapCTBeHHYIO aKerJII/ITaHI/IIO 06p330BaTeJ'IBHI)IX nporpaMM
Ha4yaJIbHOTO 00IIero, OCHOBHOTO OOIIEro, CpemHero oomero oopa3oBaHus OpPraHU3aAIUsIMH,

OCYILIECTBISIOUIUMU 00pa30BaTeNbHYIO JESITeNbHOCTh, TNMPUKa30M MUHOPOCBEHICHUS OT
21.09.2022 Ne 858:

e ®dusmka: 7-ii kmacc: 0a30BbIii ypoBeHb. yueOHHK, 7 kmacc/ Ileperimkua .M.,
HBanoB A.U., AkimmonepHoe o6mectBo «M3maTenscTBo "[IpocBemenne'y;

e ®dusmka: 8-ii kmacc: 0a30BbIi ypoBeHb. yueOHHK, 8 kmacc/ Ilepeimkun M. M.,
HBanor A. U., Aknmoneproe oomectBo «M3natensctBo "[Ipocsemnienue,

e ®dusmka: 9-ii kmacc: 0a30BbIi ypoBeHb. yueOHuK, 9 kmacc/ Ilepeimkun M. M.,
I'yrhuk E. M., HBanoB A. W., IlerpoBa M. A., AxnuoHepHO€ O0OIIECTBO
«M3narennbcTBO "[IpocBemienuey;

DneKTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI, IOMYIICHHBIC K UCIIOIb30BAHUIO MTPU PeATU3aIIIN
HMEIOIINX TOCYIApCTBEHHYIO aKKPEIUTAIlMI0 O00pa3oBaTEeNIbHBIX IPOTrpaMM HadaIbHOTO

00111ero, OCHOBHOTO OOIIETro, CPeAHEro 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHHS
ot 04.10.2023 Ne 738:

o @usuka, 7 knacc, PI'AOY IO «Akagemuss Munnpocsenienus Poccuny,

o @usuka, 8 knacc, PI'AOY IO «Akagemuss Munmnpocsenienus Poccuny,
o ®usuka, 9 knace, PI'AOY IO «Akagemuss Munnpocsenienus Poccuny,

Coaep:kaHue y4eOHOIo npeamMera

[-M KJ1acce

Pazgen 1. @usuka u ee posib B NO3HAHUM OKPY:KaIOLIEro Mupa.



®usuka — Hayka o mnpupojne. SBieHus npuponabl. PU3MUECKUE SBICHUA. MEXaHUYECKUE,
TEIJIOBBIE, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuyuHbl. V3Mmepenune ¢(usndeckux BenuuuH. DHU3MUECKUE MPUOOPHI.
[TorpemHoCcTh U3MEpEeHNA. MexayHapoIHas CUCTEMA EAVHULL.

Kak ¢usmka m apyrue ecTeCTBEHHBIE HAyKH H3Y4YaloT Hpupony. EcTecTBeHHO-HaydHBIN
METO/i TO3HaHMs. HaONIOJEHHE, NOCTAaHOBKA HAY4YHOI'O BOIPOCA, BBIABUKEHHE T'HIOTE3,
SKCHEPUMEHT II0 IPOBEPKE TIHIOTE3, OOBsICHEHHE HabmogaemMoro spieHus. OnucaHue
(U3NIECKUX SIBICHUHA C TOMOIIBIO MOJIEIIEH.

JdeMoHcTpanum.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SBJICHUSI.
2. ®usnyeckne MpUOOPHI U MPOIEAypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM M IU(POBBIM
prudopoM.

JlabopaTopHble paGoThI M ONBITHI.

Omnpenenenue EeHbI JSJICHHS KTl U3MEPUTEITHLHOTO TTPHOOpa.

N3mepenue paccTossHMiA.

N3mepenune o6beMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEJI.

N3mepenue temmeparypbl NMPH TOMOIIU KXHUIKOCTHOTO TEPMOMETpa M JaTdyhKa
TEeMITepaTypHhI.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE THIOTE3bI: JATBHOCTH TOJIETa IapHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BHICOTA MYCKA.

agrwdE

o

Pa3nen 2. [lepBoHayaibHbIe CBEJ€HNsI O CTPOEHUH BellleCTBA.

CTpOGHI/Ie BCIIIECTBA. AaTOMBI M MOJICKYJIBI, HX Ppa3MEpPHI. OHBITBI, JOKa3bIBaroinue
AUCKPETHOEC CTPOCHUE BCUICCTBA.

JIBwkenne yactuil BemecTBa. CBsA3b CKOPOCTH JABWKEHHUS 4YaCTHI[ C TEMIIEPaTypOH.
bpoyHoBckoe aBwxkenue, nuddys3us. BzaumoaeicTBue YacTHIl BEIIECTBA: MPUTSHKCHHUE U
OTTaJKUBaHHE.

ArperaTtHble  COCTOSIHHMSI ~ BEIIECTBA. CTPOSHHE Ta30B, JKHJIKOCTEHM M TBEPIbIX
(kpucTaynyeckux) Tea. B3auMOCBSI3b MKy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX ¥ UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIEL

JdeMoHcTpanum.
1. Habmronenue OpOyHOBCKOTO JABMKEHUS.
2. Hab6monenue nuddysun.
3. Habnronenue sBIEHHUH, OOBICHSIOMIMXCS TMPUTSHDKEHUEM WM OTTAaJKWBAaHUEM

HacCTHll BCIICCTBA.

JlabopaTopHble paGoThI M ONBITHI.



1. OreHka quaMerpa aToMa METOI0M psijioB (C MCIOJIb30BaHUEM (oTOTpadmii).
2. OmbITHI 10 HAOTIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO ACHCTBHS CUII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHne U B3aUMO/IeiiCTBHE Tel.

Mexannueckoe qBuxkeHHe. PaBHoMepHOe 1 HepaBHOMepHOE JiBHKeHHe. CkopocTh. CpenHss
CKOPOCTb IIPY HEPABHOMEPHOM JIBH)KCHMH. Pacder IyTh U BpEMEHU JBUKEHUS.

SIBnenue wuHepuuu. 3aKOH HHepUuHM. B3aumopeiicTBue Ten Kak IPUYMHA H3MEHEHUS
CKOPOCTH IBW)KEHHUs Teld. Macca kak Mepa mHepTHOCTH Tena. [lnoTHocTs BemecTBa. CBsI3b
IUIOTHOCTH € KOJINYECTBOM MOJIEKYII B €JMHUIIE 00bEMa BEIIECTBA.

Cuna xak xapakTepucTHka B3aumojieiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C TIOMOIIbIO JIMHAMOMETpa. SIBleHHE TATOTeHUs W cuiia TskecTH. Cuila TSKECTH Ha
npyrux 1uiaHerax. Bec Tema. HeBecomocTh. CrokeHue Cuil, HampaBJIE€HHBIX MO OJIHOM
npssMol. PaBHogneicTByromas cuwi. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHHE IOKOS.
Tpenue B npupoJe U TEXHUKE.

JdeMoHcTpanum.

HaGnronenre MeXaHM4ECKOTO ABIKEHUS TeIa.

H3Mepenne cKopoCcTy MPSIMOJIUHEHHOTO JBUKEHUS.
HaGnronenue siBieHus] HHEPIIUH.

Ha6nronenne n3smMeHeHus CKOPOCTH MPY B3aUMOICHCTBUH TEJL.
CpaBHeHME Macc MO B3aMMOJIEUCTBUIO TEIT.

CroxeHue cuJ, HallpaBJICHHBIX 110 OJHOUW MPSIMOM.

ogakrwnE

JlaGopaTopHblie padoThI U ONBITHI.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B KHIKOCTH, MOJCIH
AIIEKTPUUECKOTO aBTOMOOMIIS U T. 11.).

2. OmnpeneneHue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa M0 HAKIOHHOU

IJIOCKOCTH.

Omnpenenenre MIOTHOCTUA TBEPAOTO Tela.

4. OmbIThl, AEMOHCTPHPYIOIIHE 3aBUCUMOCTh PaCTshKeHUs (aedopMariuu) HpyKUHBI
OT MPWJIOKEHHOM CUITBL.

5. OmnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJILKEHHS OT Beca Tella
U XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEN.

w

Pasnen 4. /laBjieHue TBepAbIX TeJI, (KHIKOCTEH 1 ra3os.

JaBnenue. CrocoObl YMEHbBIIICHUS U yBENWYeHHs NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBIeHUA Ta3a oOT o0bema, Temreparypbl. llepemaua naBlIeHUS TBEPABIMU TEIaMH,
JKUAKOCTSIMM M razaMu. 3akoH ITackaing. [THeBMaTHUeCcKre MaIIMHEI. 3aBUCUMOCTD TaBJICHUS
KUAKOCTH OT ThnyOuHbl. ['mapocratmyeckuit mapagokc. CooOmiaromuecs COCYIbI.
l'unpaBnuueckne MeXaHU3MBbI.

Atmocdepa 3emnu u armochepHoe naBineHue. IlpuduHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuernnu. M3mepenue arMochepHOro AaBieHUs. 3aBHCHUMOCTb



aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haja YpoBHeM Mops. I[lpubopsl mus u3MepeHus
aTMOC(EepHOTO TaBICHUS.

JleficTBHE KHMIKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX TeJo. BelTankuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanum.

3aBUCUMOCTbD JABJICHUA I'a3a OT TEMIEPATYPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U Ta30M.

CooOuatomuecst COCyIbl.

I'mppaBnnuecknii npecc.

[IposiBnenue aelcTBUsI aTMOCPEPHOTO IaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIIBI OT 00bEeMa MOTPYKEHHOW YacTH Telaa U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIbI BECY BBITECHEHHOW JKUJIKOCTH.

8. YcioBue TmuTaBaHWS TEN. IJIABaHWE WM TIOTPY)KCHHE TeJN B 3aBUCHMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TeNa U )KUJKOCTH.

S UA WM

~

JlabopaTopHble paGoThI M ONBITHI.

1. UccnenmoBanue 3aBUCHMMOCTH Beca Tela B BoJAEe OT oObeMa TMOTPY)KEHHOU B
JKUIKOCTh YaCTH TeJa.

2. OmpeneneHre BBITAIKUBAIOIICH CHJIBI, JEHCTBYIONIEH Ha TENO, MOTPY)KCHHOE B
JKUIKOCTE.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEIO B
JKUIKOCTH, OT MacChl TeJa.

4. OmbIThl, TEMOHCTPHUPYIOIINE 3aBHCHUMOCTh BBITAJKHWBAIOIICH CHIIBI, TEWCTBYIOMIEH
Ha TEJIO B JXKUIKOCTH, OT O0ObeMa MOTPY)KEHHOW B KHUIKOCTh YacTH Teja M OT
IUIOTHOCTH >KHUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKH M OIPEICICHHE c¢
IPY30I10IbEMHOCTH.

Pa3nen 5. Pa6oTra 1 MOIIHOCTH. JHEPrusi.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI. pbryar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuii0O paBHOBECHs pbIyara.
[IpumeHenne mpaBuiia paBHOBECHs pbluara K ONOKy. «3o0yoToe mpaBuiao» Mexanuku. KI1J]

IIPOCTBIX MCXAHU3MOB. HpOCTLIe MCXaHHU3MBbI B 6BITy N TCXHHUKCE.

Mexanuueckas OHEpTIUs. Kunernueckas u MNOTCHIHAJIbHAA DHEPTUA. HpeBpameHI/Ie OAHOI'0
BHJIa MEXaHUIECKOMN OHCPIUU B )IpyTOﬁ. 3akoH COXpaHCHUA DHECPIUHU B MEXAHUKCE.

JdeMoHcTpanum.
1. ITpuMmepbl MPOCTHIX MEXAHU3MOB.

JlabopaTopHble paGoThI M ONBITHI.



1. Onpenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHUHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

2. WccnenoBanue ycnoBUil paBHOBECHS phlyara.

3. Uamepenne KI1]] HaKITOHHOH TIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXAaHUUYECKOI SHEPTUH.

8- KJjacc
Pasznea 6. TemioBblie IBJCHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETUYECKON TEOPHH CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJEKyld. ONBITH, TMOATBEPKIAIOIMIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKOW TEOPHHU.

Mogenu TBEpIOTO, XUAKOTO W Ta3000pa3HOTO COCTOSIHUM BemlecTBa. Kpucrammmdeckue u
amopdubie Tenma. OOBSICHEHHE CBOWCTB Ta30B, JKHIKOCTEHM W TBEPABIX TEI Ha OCHOBE
MOJIO)KEHU MOJIEKYISIPHO-KMHETUYECKOW Teopun. CMauyMBaHWE W KANWUISIPHBIE SBJICHUA.
TennoBoe pacuMpeHye U cxKaTue.

Temmeparypa. CBs3b TeMIEpaTypsl €O CKOPOCTBIO TEIJIOBOTO JBWIKEHUS YacTHLL.
Buyrpennsis ssHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW DSHEpruu. TeImionepeaada Hu
coBepieHue padboTel. Buasl Tenonepenauu: TENI0ONPOBOIHOCTb, KOHBEKLUS, U3ITyUEHHUE.

KommuectBOo TemmoTel. YAenpHas TEIUIOEMKOCTh BeEIIECTBA. T1emIooOMeH UM TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOro Oananca. [laBnenre u 0TBepieBaHNE KPUCTATUTMYECKUX
BEIIECTB. Y enbHas TerioTa IwiaBieHus. [lapooOpa3zoBanune u koHjaeHcanws. VMcmapeHue.
Kunenue. YnenpHas Teruora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpPaTypbl KHUIICHHUS OT
aTMOC(hepHOTO JTaBJICHHS.

BnaxxHocTb BO3ayXa.
9HeprI/I5I TOILJIMBA. y,[[eJ'IBHaﬂ TEIJIOTA CropaHusl.

[Ipunnumer  paboTel  TeruoBbix jaurarenedd KIIJI TterutoBoro nBurarens. TeroBbie
JIBUTATEIH U 3alllUTa OKPY>KaIOIIEH CPebl.

3aKOH COXpaHEHHUS U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOIECCaX.
JdeMoHcTpanum.

HaGnronenue OpOyHOBCKOTO JIBUXKEHUSI.

Habmronenue nudoysuu.

HaGnronenue siBneHuit cMauMBaHus U KalUJUIIPHBIX SBJICHUH.

HaGnroneHue TemioBoro paciupeHust Tedl.

W3MeHeHne faBieHHs Tra3a 0pd HU3MEHEHMH oObeMa M HarpeBaHUM WU
OXJIaXKICHUH.

IIpaBuna u3MepeHus TeMIeparyphl.

Buns!l Tennonepenauu.

8. OxmnaxJeHue Mpu COBEPIICHUU pabOTHI.

aogkrwnPE
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9. HarpeBanue npu coBepuieHMH pabOThl BHEITHUMH CHUIIAMH.
10.CpaBHeHHE TETIIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
11.Habnronenue KuneHus.

12.HabnroeHne noCTOSHCTBA TeEMIIEpaTyphl IPH TJIaBJICHHUH.
13.Mopienu TEeTIOBbIX ABUTATEINEH.

JlabopaTopHble padoThI M ONBITHI.

=

OnbITHI 0 OOHAPYKEHUIO IEHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

OnpIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB NOBAPEHHOM COJIM MM caxapa.

3. OnbBITEl IO HAONIOJCHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, JKHUIKOCTEH M TBEPJIBIX

TeJ.

Ormpezenenue MaBieHUs BO3ayxa B OAJIJIOHE IIMPHUIIA.

OMnbITE, JEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHHUS BO3lyXa OT €ro oobema H

HarpeBaHUS WM OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JMHEWHON 3aBUCHMOCTH JJIMHBI CTOJOWKA J>KHJIKOCTH B
TEPMOMETPHUSCKOH TPYOKE OT TeMIIepaTypHI.

7. HabmroneHnne m3MeHeHUs BHYTPEHHEH DPHEPTrUM Teja B PE3yNIbTaTe TEIUIoNepeaadn
1 pabOThI BHEUTHUX CHIL.

8. HccnenoBanue sBJICHHS TEIUIOOOMEHA TNPU CMENIUBAHWUU XOJIOJHOM W TOpsUei
BOJIBI.

9. Omnpenenenue KOJHMYECTBA TEIUIOTHI, IMMOJYYEHHOTO BOJOW TNpH TEIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIMITHHIPOM.

10.Onpenenenue yneabHON TEIJIOEMKOCTH BEIIECTRA.

11.WccnenoBanue mpoliecca uCrapeHusl.

12.0Onpenenenre OTHOCUTEIIBHON BIIAYKHOCTH BO3/TyXa.

13.0Onpenenenue yaenbHON TEIIOTHI TUIABJICHUS JIbJA.

N
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Pa3nen 7. DjekTpuyeckue i MATHUTHBIE SIBJI€HHSI.

Dnextpusanus Ten. /[[Ba poja anekTpuuecKkux 3apsnoB. BzaumopelicTBue 3apsHyKEHHBIX TEll.
3akon Kymona (3aBUCUMOCTb CHJIbI B3aUMOJICUCTBHS 3apPSHKEHHBIX TEJI OT BEJMYHHBI 3aps/IOB
U PaCCTOSIHUSI MEKTY TEIaMHu).

DnekTpuueckoe mose. HampsbkeHHOCTh anekTpuueckoro mousid. llpuHuun cymeprno3uuuu
AIEKTPUUECKHX TMOJIeH (Ha Ka4YeCTBEHHOM YPOBHE).

Hocutenu snekrpudeckux 3apsaoB. DIeMeHTapHbIH a1ekTpudeckuit 3apsa. CTpoeHue aroma.
[IpoBOTHUKY U TUANEKTPUKU. 3aKOH COXPAHEHHsI SJIEKTPUUYECKOTO 3apsia.

3HeKTqueCKHﬁ TOK. YCJIOBHUSA CYHICCTBOBAHUA  DJICKTPHUYCCKOI'O  TOKa. Hctounuku
IIOCTOAHHOI'O TOKa. I[eﬁCTBHH QJICKTPUYCCKOTO TOKa (TeHHOBOG, XUMHNYCCKOC, MaFHPITHOG).
9J'IeKTpI/ILIeCKI/II7I TOK B ) KMAKOCTAX U Ia3ax.

9J'IeKTpI/ILIeCKa$[ ICIIb. Cuna TOKA. 3HeKTpI/I‘leCKOC HAIIPsSI?KCHHUC. COHpOTI/IBHeHI/Ie
IIPpOBOAHUKA. YaenpHOE COIIPOTUBJICHHUEC BCIHICCTBA. 3akon Oma AJI1 ydaCTKa 1CIIH.
IlocnenoBarenbpHOE U Mapaie;ibHOC COCANHCHUC ITPOBOIHUKOB.

PabGora u MOIIHOCTB JJICKTPHUYCECKOT'O TOKaA. 3akoH I[)KOYJISI—.HCHLIa. 3JICKTpI/I‘-ICCKI/IC O 1
HOTpe6I/ITeJ'II/I BHeKTqueCKOﬁ OHCPIHHU B 6BITy. KOpOTKOC 3aMbIKaHHUC.



IlocrosiHHBIE MarHuThl. B3aumoaelcTBHE IOCTOSHHBIX MAarHUTOB. MarHurtHoe moJe.
MaruutHoe nosie 3eMJIM U €ro 3HadeHue Juid ku3HU Ha 3emuie. OnbIT Opcerena. MaruutHoe
II0JIE  DJIEKTPUYECKOro TOKa. IIpumeHeHue JIeKTpOMarHuToB B TexHMKe. J[leiicTBue
MarHUTHOTO IIOJIsI HA HPOBOAHMK C TOKOM. OJEKTPOABUraTellb IOCTOSHHOIO TOKA.
Hcnonp30Banue 37IEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SBneHue  3neKkTpoMarHUTHOM — umHAykuuu. IlpaBunmo  JleHua.
OnektporeHeparop. CrnocoObl TOJYUYEHUS IICKTPUUYECKON SHEPrUM. DIJIEKTPOCTAHIIMUA Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

JdeMoHcTpanum.

DneKkTpu3aIus Te.

JIBa poja MEKTPUICCKUX 3apSI0B ¥ B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOoUCTBO U IEHCTBHE 2JIEKTPOCKOTIA.

DnexTpocTaTUuecKas HHIYKIHSL.

3aKOH COXpaHECHHS ICKTPUUSCKUX 3aPSJIOB.

[TpOBOTHUKY U TUIIICKTPUKH.

Mo ienpoBaHUe CHIIOBBIX JIMHUHN 3JIEKTPUIECKOTO TTOJIS.

M cTOYHUKH TOCTOSTHHOTO TOKA.

. Jle¥CTBUSA 2IEKTPUUECKOTO TOKA.

10 DNEKTPUUYECKUN TOK B )KHJIKOCTH.

11.T"a30BBIit pa3ps.

12.Mi3mepeHne CHitbl TOKa aMIIepMETPOM.

13.M3mepenne 3eKTPUIECKOTO HAMPSHKEHUS BOJTLTMETPOM.
14.PeocTaT 1 Mara3uH COMPOTUBIICHUH.

15.B3anMoieiicTBIE IIOCTOSTHHBIX MAarHUTOB.

16.MogenupoBaHue HEBO3MOKHOCTH Pa3JIEIeHUs MOJIFOCOB MAarHUTA.
17.MopaenupoBaHue MarHUTHBIX M0JIEN TOCTOSTHHBIX MAarHUTOB.
18.0nwiT OpcTena.

19.MarauTHOE 1oJjIe TOKa. DIEKTPOMAarHuT.

20./leiicTBME MarHUTHOTO TOJISl HA POBOIHUK C TOKOM.
21.2neKTpoaBUraTenb MOCTOSIHHOTO TOKA.

22 VccrnenoBaHue SIBICHUS AIEKTPOMArHUTHOW WHIYKIIUU.
23.0mbiThl Dapasest.

24.3aBUCHMOCTD HampaBleHUs! HHAYKIIMOHHOTO TOKa OT YCJIOBH €r0 BOZHUKHOBEHHUSI.
25.2neKTporeHepaTop NOCTOSTHHOTO TOKA.

CoNR~ LN E

JlaGopaTopHble padoThI U ONBITHI.

OnbITh! IO HAOTIOEHUIO 3JEKTPU3ALUH Te1 UHAYKIHUEH U IPU COTPUKOCHOBEHUH.
HccnenoBanue nelicTBUS MEKTPUIECKOTO MOJISI HA TPOBOJHUKHU U TUIIEKTPUKH.
C6opka u rpoBepka pabOThI JIEKTPUUECKOH LIENMH MOCTOSHHOTO TOKA.

W3mepenue u peryimpoBaHUe CUIIbI TOKA.

W3mepenue u peryliupoBaHUe HANPSKEHUS.

HccnenoBanue 3aBUCMMOCTH  CWIJIBI  TOKA, MIYLIETO 4Yepe3 PE3UCTOp, OT
COIIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTODE.

7. OmpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh 3JEKTPUYECKOTO  CONPOTUBIICHHUS
IIPOBOJHUKA OT €r0 JAJIMHBI, IUIOIIAIU IOTIEPEYHOTO CEUEHUS U MaTepHraa.

curwhE



8. IlpoBepka mpaBmiia CIOKEHHS HANPSHKEHUN MPHU MOCIEI0BATEIFHOM COCIUHEHUHU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia AJsl CHIIBI TOKA IPU MapaJlIeTIbHOM COSAUHEHUH PE3UCTOPOB.

10.Onpenenenne paboThl MEKTPUIECKOTO TOKA, HUIYIIETO YePE3 PE3UCTOP.

11.0Onpenenenne MOLTHOCTH IEKTPUUECKOTO TOKA, BBIJEIIIEMON Ha pEe3UCTOpE.

12 .VccnenoBanue 3aBUCHMOCTH CWJIBI TOKA, HIYIIETO 4Yepe3 JIaMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Onpenenenne KI1/1 HarpeBaTens.

14 VlccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHUS TOCTOSIHHBIX MarHUTOB.

15.M3yyeHre MarHUTHOrO TOJS IOCTOSHHBIX MAarHUTOB IpU HUX OOBEIUHEHUU U
pa3aeneHUN.

16.HccrnenoBanue NeiCTBHS IIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.0nbITEl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBHUS KaTYIIKU C
TOKOM M MarHUTa OT CUJIbI TOKA M HAIlpaBJIEHUs TOKA B KaTyIIKE.

18.M3ydenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM.

19.KoncTpynpoBanue u u3ydeHne padoThl SIEKTPOBUTATEIS.

20.13mepenne KII/] anexTpoaBuraTenbHOM yCTaHOBKH.

21.OmBITH IO UCCIIEIOBAHUIO SIBICHUS JICKTPOMArHUTHOW WHIYKIMH: MCCIIEIOBAaHHE
W3MEHEHUI 3HaueHUs ¥ HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

0-i1 kJacc
Pasznen 8. Mexanunueckue siBJeHHUS.

Mexannueckoe ABWKeHUE. MarepuanbHas Touka. Cucrema otcuera. OTHOCHUTENBHOCTH
MEXaHMYECKOT0 JIBIWKEHUSA. PaBHOMepHOe mnpsiMosMHEHHOE BMXeHue. HepaBHOMepHOe
npsiMoTMHEHOEe ABMKeHUe. CpenHsis ¥ MTHOBEHHAs CKOPOCTh Tela MpH HEPaBHOMEPHOM
JIBVDKCHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsMOJIMHEHHOE aBuxkeHue. CBoOomHoe maaeHue. OmbIThI
lanunes.

PaBHOMepHOE nBWKEeHHME 1O OKpYKHOCTH. llepmon u wactora oOpamienusi. JluneliHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[Tepriit 3akoH Hprotona. Btopoit 3akon Herotona. Tperuit 3akon Hprorona. Ilpuniun
CYIEPIIO3UINHU CHUII.

Cuia YIIPYI'OCTH. 3aKoH FYKa Cuia TPEHUs. CHUJIa TPCHUS CKOJILXKCHUS, CHJIa TPEHUS IIOKO,
ApYyrue BUJAbl TPCHUS.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenune mnuaHer Bokpyr Comnua. IlepBas kocMmuueckas ckopocTs. HeBecoMocTs u
IIEPETPY3KH.

PaBHOBecue MaTepHaﬂLHOﬁ TOYKH. AOCOJIIOTHO TBEPAOC TECJIO. PaBHOBeCHE TBEPAOro TCja €
3aerHJ’IeHHOﬁ OCBbIO BpalllCHUA. MOMEHT CHUJIBL L[CHTp TSAXKCCTH.



Nmnynbe Tena. M3menenune wumnynbca. WUMmynbc cuiibl. 3aKOH COXpPaHEHHS] HMITYJIbCA.
PeakTuBHOE IBUIKEHUE.

Mexannueckast pabota ¥ MoOUTHOCTh. PaboTa cui TsKecTH, ympyroct, TpeHus. CBs3b
sHepruu U padoTsl. IloTeHnManbHas HEPrus Tejia, MOJAHATOTO HAJl OBEPXHOCTBHIO 3E€MIIM.
[loreHumanpHass dSHeprus cxarol npyxuHel. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM 3HEpPruu. 3aKOH COXPaHEHUsI MEXaHUYECKOI SHEPIUH.

JdeMoHcTpanum.

1. HaOiroieHne MeXaHWn9IeCKOTO JIBFDKEHUS TeJIa OTHOCUTEIILHO PA3HBIX TENI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUI JBYKCHUS OJTHOTO M TOTO YK€ TEJIa OTHOCUTEIHHO
Pa3HBIX TEJ OTCYUETA.

N3mepenune CKOPOCTH U YCKOPEHUS TPSMOJTMHEHHOTO JIBHYKEHUSI.

HccnemoBanue MprU3HAKOB PaBHOYCKOPEHHOTO JBHKCHUS.

HaOmoienne IBYKEHUS TENa 10 OKPYKHOCTH.

HaOmoienne MeXaHW4eCKUX SBJICHWUM, TPOUCXOSAIIMX B CHCTEME OTCYeTa
«Tenexka» TMpU ee PABHOMEPHOM M YCKOPCHHOM JIBIDKEHUH OTHOCHTEIIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTBH YCKOPEHHS TeJIa OT MAcChl TeJla U JICUCTBYIOIIECH Ha HETO CHIIBI.

8. HaOmroneHre paBeHCTBA CHIT TIPH B3aUMOICHCTBUH TEJI.

9. HM3MeHeHue Beca Teja MPU YCKOPSCHHOM JBH)KCHHUU.
10.ITepenaya umIysbca Mpu B3aUMOJICHCTBUH TEJI.
11.TTpeoOpa3oBanus SHEPTUU TIPH B3aUMOJICHCTBUU TEN.
12.CoxpaneHne uMIyiabca Py HEYIIPYTroM B3aUMOJCHCTBHUH.
13.CoxpaHeHne uMmysbca pu aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUM.

14 HaGnmroneHre peakTUBHOTO JBHKCHUS.
15.CoxpaneHne MeXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.
16.CoxpaHeHre MEXaHMYECKOW OHEPruM TPH JBWKEHUW Tella TM0J JCHCTBHUEM

MPYKHUHBI.

N
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JlaGopaTopHblie padoThI U ONBITHI.

1. KoHcTpynpoBaHue TpakTa Uil pa3roHa M JAJbHEUIIEro PaBHOMEPHOTO IBHIKCHUS
IIAPHUKA WU TEJIEKKH.

2. Ormpenenenne CpefHell CKOPOCTH CKOJIbKEHUSI OpycKa MM JBMKEHUS IIapHKa IO
HAKJIOHHOW TUIOCKOCTH.

3. Ormpenenenne yCKOpeHHs Tela MPU PaBHOYCKOPEHHOM JBM)KEHHM I10 HAKJIOHHOM
TUIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH INPU PaBHOYCKOPEHHOM JBHKECHUH
0e3 HayaIbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €ClM NpU PABHOYCKOPEHHOM JIBHDKEHUHM 0€3 HayalbHOU
CKOPOCTH TIyTH OTHOCATCS KaK psAJ HEYETHBIX 4YHCeN, TO COOTBETCTBYIOLIHUE
MIPOMEXXYTKHA BPEMEHHU OJIMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHMsI CKOJBXKEHHS OT CHJIbI HOPMAaJbHOTO

JIaBJICHMUSL.

Omnpenenenne k03P duiineHTa TpeHUs CKOIbKEHUS.

Omnpenenenne )XeCTKOCTU TPYKHUHBI.

9. Ompenenenne pabOTHl CHIBI TPEHUS TPU PABHOMEPHOM JIBWKEHHUU Teja 10
TOPU30HTAIBHONW MOBEPXHOCTH.
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10.0Onpenenenre paboOTHl CUJIBI YIIPYTOCTH MPHU MOJBEME T'py3a C HCHOJIb30BAaHHEM
HETIOIBM)KHOTO M TIOJIBMIKHOTO OJIOKOB.
11.M3yuyeHue 3aKkoHa COXpAaHEHUS SHEPTHH.

Paznea 9. Mexannuyeckue KoJIe0AaHUSA U BOJIHBIL.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWI: TMEpHOA, 4YacTOTa,
amMImTyna. MareMaThdeckuii M IPYKUHHBIM MasATHHKU. [IpeBpamieHue »Hepruu Ipu
K0JIeOaTEITbHOM JIBIKEHHU.

3aryxatomue KkoJsiebaHusi. BruiHykaeHHbIE KosieOanusa. Pesonanc. MexaHWMYecKHE BOJHBI.
CBoiicTBa MexaHMYEeCKUX BOJIH. [IpojosibHBIE W TIOTIEpeYHble BOJHBL JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrpoCTpaHEeHHs. MexaHWYeCcKHe BOJHBI B TBEPIAOM TeJE, CEMCMUYECKUE
BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BeIcoTa ToHa. OTpakeHue 3Byka. lHppa3Byk U ynbTpa3ByK.
JdeMoHcTpanum.

HaGnronenue konebanuii T Mo IEUWCTBUEM CHITBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenue BeIHYKIEHHBIX KOJIEOAHWN U pEe30HaHCa.

Pacnipoctpanenune mpoI0abHBIX U TOMEPEYHBIX BOJIH (HA MOIEIIH).
HaGnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

ogakrwdE

JlaGopaTopHbie padoThI U ONBITHI.

=

Omnpenenenre 4acTOTHI U IEPUOAA KOJIEOaHUH MAaTEMaTUYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThl U IEpHUOAa KoJaebaHui IPpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHOJia KoyieOaHUi MOABEIIEHHOTO0 K HUTU Tpy3a OT
JUIMHBI HUTH.

4. HccrnenoBaHue 3aBUCUMOCTHU NEepHOa KoJeOaHU IPY>KMHHOTO MasiTHUKA OT MaCChI
rpysa.

5. IlpoBepka HE3aBUCHUMOCTHU INEpHOJia KoJeOaHU rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOJa KoieOaHUl MpPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3MepeHue ycKOpeHHUs CBOOOTHOTO MaeHHUS.

no

Pa3nen 10. DnekTpoMarHuTHOeE MoJie M 3J1€KTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE MoJjie. DIEeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[IIkayna 37€KTPOMAarHUTHBIX BOJIH. VMcronb30BaHME 3JIEKTPOMArHUTHBIX BOJH JJIE COTOBOM
CBSI3U.

9J'IeKTpOMaFHI/ITHa$I Impupoda CBCTaA. CKOpOCTB cBeTa. BolHOBBEIE CBOMCTBA CBETA.

JdeMoHcTpanum.



1. CaoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH.
2. BoiHOBEIE CBOMCTBA CBETA.

JlabopaTopHble paGoThI M ONBITHI.

1. U3ydyeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOUIILHOTO Tee(oHa.

Pa3zgen 11. CBeroBbIe IBJICHUA.

JlyueBags mopxens cBera. Mcrounukm csera. IIpsamonmHENHOE pacnpoCTpaHEHHE CBeTa.
3armenus Connua u Jlynel. Otpaxkenue cBeta. [Inmockoe 3epkasno. 3aKOH OTpa)KEHHsI CBETA.

IIpenomnenue cBera. 3akoH mpesoMiieHHs cBera. IlomHOE BHyTpeHHee OTpaKeHHE CBETa.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaKEHHsI B ONTUYECKUX CBETOBOaX.

Jlunza. Xon nyueit B nuH3e. OnTudeckas cucrema (poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
I'ma3 kak ontuyeckas cuctema. bam3opykocTh U JAIbHO30PKOCTb.

Pasznoxxenne Oenoro cera B cnektp. OnbiTel HbtoToHa. CrojkeHue CreKTpabHBIX IIBETOB.
Jucnepcus cera.

JdeMoHcTpanum.

CoNor~LWNE

[IpsimonuHelHOE pacIpoOCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n300paxeHui B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTHYEeCKUN CBETOBOJI.

Xon mydeid B cobuparomiei JuH3e.

XoJ1 1y4del B pacCerBaIOILEH JIMH3E.

[Tonyuenue n300paxeHu ¢ MOMOUIBIO JIMH3.

[Ipunnun neiictBus ¢poroannapara, MUKpOCKOIA U TEIECKOTIA.

10.Mozens riasa.
11.Pa3noxeHue OEIoTro CBETa B CIIEKTP.
12.TlosryyeHne 6e10r0 CBETA MPH CI0KEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

=

N

w

No ok

HccnenoBanye 3aBUCHMOCTH YIJIa OTPaKEHUS] CBETOBOT'O JIyda OT yriia MajIeHHs.
W3ydyeHune xapakTepuCTHK H300paKeHHS IIPEIMETa B ITIOCKOM 3epKae.
HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIICHHS] CBETOBOTO JIy4a OT YIJla HaJeHUs
Ha TPaHUIE «BO3AYX—CTEKIION.

[Tomy4yenne n300pa>keHH ¢ TOMOIIBI0 COOMparoIeil TNH3BI.

Omnpenenenne GOKYCHOTO pacCTOSHUS M ONTUYECKON CHUIIbI COOMpArOIei JINH3BI.
OmnBITH IO PA3JIOKEHHUIO OEJIOT0 CBETa B CIIEKTP.

OmnbITHl MO BOCHPUATHIO LBETa MPEIMETOB MpPH MX HAOJIOJEHUU 4Yepe3 LBETOBbIE
(GUIBTPHI.

Paszgen 12. KBaHTOBbLIC SIBJICHUS.



OmnbiTel Pezepdopna u mnanerapnas monenb atoma. Mozens aroma bopa. Hcmyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelyaTsIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- u rTamma-uznydenus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas mopens atomuoro sapa. Mzoronsl. PaanoaktuBHbIE npeBpameHus. llepuon
rojypacnaaa aTOMHBIX SEp.

SAnepubie peakuuu. 3aKOHBI COXpaHEHUsS 3aps0BOIO M MAacCOBOIO YMCEN. DHEPrusi CBS3U
ATOMHBIX AACP. CBsA3b Maccel U OHCPIUH. PeaKHI/II/I CHUHTE3a U ACJICHUA AACP. Ucrounukn
sHeprun CoJiHIIA U 3BE3/I.

SAnepHas sHepreTuka. JIeMCTBUS paJuOAKTUBHBIX U3JIy4YeHUN HA KUBbIE OPraHU3MBI.
JdeMoHcTpanum.

CHGKTpBI HU3JTyUYCHUA U MOTJIONICHUA.

CHGKTpBI Pa3JIMYHBIX T'a30B.

Cnekrtp Bogopoaa.

Habmonenue Tpekos B kamepe BumbcoHa.

Pabota cueTunka HOHU3UPYIOMIUX U3TYUCHHH.

Perucrpanus nsinydeHust npupoJHBIX MUHEPAIOB U IPOJTYKTOB.

ok wnE

JlaGopaTopHbie padoThI U ONBITHI.

1. HaOnroeHue CIUIONIHBIX U IMHEHUYATHIX CIIEKTPOB U3ITy4CHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPrHM YAaCTHIIBI MO TOPMO3HOMY myTH (1O
dbororpadusim).

3. U3mepenne pagnoakTHBHOTO (OHA.

IToBTOPHUTEIBHO-0000 1AM A MOTYJIb.

[ToBTOpHTEIIEHO-0000IIAOIINI MOy Ib TIPEIHA3HAUEH U CHCTEMATH3allud U 000OIICHHS
MPEMETHOTO COJICPXKAHHS U OTIBITA JESITEIBHOCTH, MPUOOPETCHHOTO MPH U3YyYCHUU BCETO
Kypca (U3MKH, a TakkKe ISl MOJIrOTOBKM K OCHOBHOMY TI'OCYIApCTBEHHOMY 3K3aMEHY IO
(dbusuke 1 00yJaroIIMXCs, BHIOPABIIUX 3TOT YICOHBIN MPEIMET.

HpI/I HU3YUYCHHUUN NAHHOTO MOAYJA PCAIU3YIOTCA U CUCTCMATU3UPYIOTCSA BUABI ACATCIIBHOCTH,
Ha OCHOBC KOTOPBIX o0OecnieynBaeTcs JOCTHIXKCHHUEC MPCAMCTHBIX W MCTAIIPCIAMCTHBIX
IUIaHUPYEMBbBIX PE3YJIbTATOB 06y‘leHI/IH, (1)OpMI/IpyeTC$I €CTCCTBCHHO-Hay4YHas I'paMOTHOCTS.
OCBOCHHUEC HAY4YHBIX MCTOJAOB HCCICAOBAHUA SIBJICHUI Npupoabl WU TCXHUKH, OBJIAACHUC
YMCHUAIMU O0OBACHATH (I)I/ISI/I‘IGCKI/IG SBJICHHU, HNPUMCHAA IIOJYYCHHBIC 3HAHUA, PCIIATH
3ala4u, B TOM YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

HpI/IHHI/IHI/IaJIBHO JIeSITeIbHOCTHBIM XapaKTep AaHHOI'0 pasjciia pCaiu3yeTCd 3a CYET TOTO,
qTo o6yqaloumec;1 BBITIOJIHAIOT 3aJIaHUs], B KOTOPBIX UM IIPEAIaracTcs.

Ha OCHOBE TMOJIYYE€HHBIX 3HaHUU PACIO3HABATh M HAYYHO OOBACHATH (PM3UUYECKUE SIBJICHUS B
OKpYXalollel MpUpo/ie U MOBCETHEBHOM KU3HU;



HCII0JIb30BaTh HAYYHBIC MCTOABI HCCICIOBAHUWA (1)I/I3I/I‘-IGCKI/IX SIBJ'IGHI/II;'I, B TOM 4YHUCIC 1A
IIPOBCPKH T'MIIOTE3 U HNOJIYYCHUA TCOPECTUUCCKUX BHIBOJIOB,

O0OBSICHATH HAayY4YHBIC OCHOBBI HanboJIee BAXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,

HAIpuMep, MPAKTHYCCKOI'0 HCIOJb30BAaHUA PA3JIMYHBIX HCTOYHUKOB OSHEPruu Ha OCHOBC
3aKOHa MMPEBPAIICHUA U COXPAaHCHHA BCEX N3BCCTHBIX BUOB SHEPTHH.

Ilranupyembie  pe3yjbTarbl  OCBOCHUS
npeaMera

JIMYHOCTHBIE Pe3yJIbTAThI

B pesynbrare wu3ydenuss (U3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus Yy
obyyarorierocst OyayT chopMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHUSI:

e IIPOSIBJICHUE HHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
(buznueckoi HayKu;
e IIEHHOCTHOE€ OTHOLICHHE K JOCTHKEHUSIM POCCUMCKUX YYEHBIX-(DU3HUKOB;

2) rpaIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

e TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBCHHO 3HAYUMBIX H
ITHUYECKUX NPOOJIEeM, CBS3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTHIKCHUH
(107370478

e 0CO3HAaHHE BHXHOCTH MOPAIbHO-3TUYCCKUX PHHIIMIIOB B JCSITEILHOCTH YUCHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS:

e BOCIHPUATHEC OCTCTUYCCKUX KadyCCTB (bHSH‘*ICCKOfI HayKd: €€ TapMOHHYHOI'O
IIOCTPOCHMU A, CTPOI'OCTH, TOYHOCTH, JAKOHUYHOCTH,

4) HeHHOCTH HAYYHOTO NO3HAHMS

e (OCO3HAaHHMC LICHHOCTHU (1)I/ISI/I‘ICCKOI71 HAaYKM KaK MOIIHOI'0O HHCTPYMCHTA IIO3HAHUS
MHPa, OCHOBBI Pa3BUTHUA TCXHOHOFHﬁ, BaKHEHIIICH COCTaBJ'IHI-OH_Ieﬁ KYJIbTYPHI,

e DPA3BUTHUC HaquOﬁ J'IIO603HaTeJ'H:>HOCTI/I, HHTCpECa K HCCIeI0BaTEIbCKOM
JESITCIbHOCTH,

5) ¢popMupoBaHHUs KYJIbTYPHI 310POBbSI H IMOIMOHAILHOIO (JIAT OIOTYYHS:

e OCO3HAHHC OCHHOCTHU 0e30ImacHOro 06p338. KHN3HHU B COBpPCMCHHOM
TCXHOJIOTUYECKOM  MHUPE, BaAXKHOCTHU IIPaABUJIT 0e30MmacHoOro INOBCACHHUA Ha
TPAHCIIOPTEC, Ha JOoporax, C O3JICKTPUUYCCKUM U TCIIJIOBbBIM 060pyI[0BaHI/ICM B
JOMAIITHUX YCIIOBUSIX,



e c(hopMHUPOBAHHOCTh HaBBIKa pe(eKcHu, MpU3HAHUE CBOETO MpaBa HA OLIMOKY U
TAKOTI'0 )K€ [IpaBa y JAPyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUSI

e QAKTHBHOC Yy4YacTHEe B pCUICHUM NPAKTHYSCKUX 3a7a4 (B paMKax CEMbH,
00pa3oBaTe/IbHOW OpPraHU3alliK, TOpoja, Kpas) TEXHOJOTHYCCKON M COILHMAIbHOMN
HaIPaBJIEHHOCTH, TPEOYIOIINX B TOM YUCIIe U (U3NUYECKUX 3HAHUM;,

e HHTEpPEC K MPAKTUIECKOMY M3yUCHHUIO MpOdeccHii, CBA3aHHBIX C (PU3UKOIA;

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

e OpHUEHTalMs Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIsl pelleHus 3ajad B oOnactu
01<py>1<a}01uel71 Cp€abl, INNITAHUPOBAHUA TIOCTYIKOB W OLOCHKHW HX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYXKAIOIIEN CPEIBI;

e 0CO3HaHUE I00aTbHOIO XapaKTepa SKOJIOrMUYECKUX MPoOsieM U MyTel UX pelieHus;

8) amanTanuu K N3MEHSIIIIUMCSI YCJIOBHSIM COIMAJIbHOI H PHPOIHO# CpebI:

o HOTpe6HOCTI) BO B3aPIMO)IeI>’ICTBHH HpI/I BBITIOJTHCHHU N I/ICCJ'IeJIOBaHI/Iﬁ " HpOCKTOB
(u3nyecKoil HaNpaBICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHX;

e TJIOBBIIIICHUC ypOBHfI CBOGI71 KOMIICTCHTHOCTHU qepes HpaKTquCKYIO NEATCIIbHOCTD,

e TOTPeOHOCTH B POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIEe (JOPMYIUPOBATH UICH,
MTOHATHS, TUTIOTE3bI O (PU3MUCCKUX 0OBCKTAX U SBJICHHSX,

e OCO3HaHUE ACPHUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B o0O0macTu
(07370478

e TUIAHWPOBAHHE CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (DPM3NUYCCKUX 3HAHHIA;

e CTPEMJICHHE AaHAJU3WPOBATh M BBISABIATH B3aMMOCBS3U IPHPOJBI, OOIIECTBA M
9KOHOMHMKH, B TOM YHCJIC C UCIOJIb30BaHNEM (DU3HUYCCKUX 3HAHUH,

e OIICHKA CBOUX JICHCTBUH C y4ETOM BIIMSHHS Ha OKPY)KAMOIIYIO CPEay, BO3MOXKHBIX
r100aNbHBIX TOCIIEICTBHM.

MeTanpeﬂMeTHme peE3YJIbTaTbl

B pe3yIbTaTeC OCBOCHHUA ITPOTrpaAMMBI 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O O6IJ_ICFO O6pa3OBaHI/I$I
y o6yqa10meroc;l 6y,ZLYT C(I)OpMI/IpOBaHLI MeETanpeaAMETHbIC PE3yJabTaTbl, BKIIOYarolIInue
IO3HABATCJIbHBIC YHUBCPCAJIbHBIC y‘le6HH€ I[eﬁCTBHH, KOMMYHHUKATUBHBIC YHUBCPCAJIBHLIC
yqe6HHe JIEHUCTBUS, PETYIITUBHBIC YHUBCPCAJILHBIC y‘le6HHe HeﬁCTBHﬂ.

IHo3naBaTebHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue aeicTBus:

e BBIIBIIATH U XapaKTEPU30BaTh CYIECTBEHHbBIC MPU3HAKH 00BEKTOB (SIBJICHUH);

e yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK KIacCU(PHUKAIMH, OCHOBAHHUS IS
0000111eHUs 1 CpAaBHEHUS,

e BBISABJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTPUBAEMbIX (haKTax, JaHHBIX
Y HAOJFOJICHUSIX, OTHOCSIIMXCS K (PU3HUUECKUM SIBIICHHSIM;



e BBUBISTH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YUYCHHH (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JIENaTh BBIBOJABI C MCIIOJIB30BAaHMEM JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUE€HHUH, BBIABUTaTh THUIIOTE3bI O B3aUMOCBA3IX (PU3NUECKUX BEJIMUNH,

e CaMOCTOSITETILHO BBIOMpATh CrMOCOO pemieHus ydeOHOHM (u3MYeckor 3amauu
(cpaBHEHHME HECKOJIKMX BapUAHTOB PELICHUS, BHIOOP HamOOJee MOIXOJIIIEro C
Yy4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPUER).

Bba3oBble ucciaegoBarebCKHe IeHCTBUA.

e HCIIOJIH30BATh BOIIPOCHI KaK MCCIIEA0BATENbCKIUI HHCTPYMEHT MMO3HAHUS,

e TPOBOJIUTH TI0O CaMOCTOSITEIbHO COCTaBIICHHOMY TUJIaHY OTBIT, HECIIOXKHBIN
(bMBUYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHNE (PU3UUECKOTO SIBJICHUS;

e OIIEHUBATH HAa MPUMEHUMOCTb U JOCTOBEPHOCTH HH(MOPMAIIUIO, TTOTYICHHYIO B X0JI1€
WCCTIE0BAHUS WU KCIIEPUMEHTA,

e CaMOCTOSTENbHO (opmyaupoBaTh O0OOOIIEHHST ¥ BBIBOJALI 10 pPe3yJabTaTaM
MPOBEJACHHOTO HAOJIOICHHUSI, OTIBITA, UCCIICIOBAHNUSA;

e TIPOTHO3MPOBATH BO3MOXKHOE MajbHEHIee pa3BUTHE (U3UYECKUX IPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEANOJOKEHUsI 00 WX pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e TMPHUMEHATH Pa3IMYHBbIE METOJbI, HHCTPYMEHTHI U 3alPOCHI NIPU TOKCKE U OTOOpE
MH(POpPMAIIUK UK JAHHBIX C YIETOM NPEII0KCHHON yueOHOH (hPU3UIEeCKOM 3a1a4u;

e AHANM3WPOBATh, CHCTEMATH3MPOBATh W  HMHTEPIPETUPOBATH  WHPOPMALHUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS;

e CaMOCTOSITENIPHO BHIOMpATh ONTUMAJIbHYIO (OpMY MpeJCTaBIeHUS WH(POpMAIUU H
WJLTIOCTPUPOBATH pellacMble 3a/1aud HECTIOXKHBIMH CXeMaMH, TuarpaMMamu, WHON
rpaduKoi U UX KOMOMHAITUSIMHU.

KoMMyHMKaTUBHBbIE YHUBeEpPCaJIbHbIE y4eOHbIe 1eCTBUSA:

e B X0J€ OOCYXJeHHS y4eOHOro Marepuana, pe3yiabTaToB JaOOpaTOPHBIX PaboT H
IIPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKAaeMOW TEMBbI M BBICKAa3bIBATh
Ujied, HalleJICHHBIE Ha pElICHHE 33/1a4d U TIO/IepXKaHHe OJaroXeaaTelbHOCTH
oO01eHus;

e COIOCTAaBIISATH CBOM CYXKICHUS C CYXKICHHUSAMH JPYrMX YYaCTHUKOB JHAJIOra,
0OHapY>KUBATh Pa3JIMUUe U CXOJCTBO MO3HIIUH;

e BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

e NyONMYHO TMPEICTABIATh PE3YJAbTATHl BBIMOJHEHHOTO (PU3MYECKOTO  OTBITA
(9KCTIeprMeEHTa, UCCIICIOBAHUS, TIPOCKTA);

e TIOHMMATh U UCHOJB30BATh MPEUMYILIECTBA KOMAHAHON U MHIMBUIYaIbHON pabOThI
IIPU PEeLIEHUH KOHKPETHON (U3NYeCKOi Mpobaemsl;

e TPUHMMATh IIETM COBMECTHOH JEeATENbHOCTH, OpraHM30BbIBaTh JIEHCTBUA MO ee
JOCTIDKEHUIO.  PAacIpelensiTh pojiM, oOOCYXKJaTh IMpOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

e BBINOJHATH CBOIO YacThb pabOThI, JOCTUTass KAUeCTBEHHOTO pe3ysbTaTa MO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU JCUCTBUS C IPYTUMH YI€HAMH KOMaH/IbI;

e OIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMUH MPOAYKT IO KPUTEPHSM,
CaMOCTOSTENIbHO C(hOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUSI.



PerHﬂTHBHLIe YHUBEpPCAJIbHBIC y'{eﬁnble JeHCTBUS
CaMOOPFaHHl}aHI/IH:

e BBIIBJISTH NPOOJEMBbI B JKU3HEHHBIX U YUEOHBIX CHUTYalUsX, TPEOYIOUIUX JUIs
pemeHus GU3NIecKuX 3HaHUM;

e OPHUCHTHPOBATHCS B PA3IMYHBIX MOAXOJAaX MPUHATHS pEelICHUH (MHIMBUAYaIbHOE,
NPUHSITHE PEIICHHS B TPYIIIE, MPUHATHE PEIICHUH TPYIIION);

e CAMOCTOSITEJIbHO COCTABJISITh AITOPUTM pelIeHUs PU3NYECKOMN 3a7ayd WK IUIaHa
UCCIIEZIOBAHUS C YYETOM HMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeJiaraéMble BapUaHThl pEIIeHUH;

e JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PELLIEHHE.

CﬂMOKOHTpOJ’Ib, 3MOIUOHAJIbHBLIA HHTEJJIEKT .

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh IUIaH €€ U3MEHEHMUS,

e OOBSICHATH TMPHUYUHBI JOCTHKEHHS (HEIOCTHIKEHHUS) pPEe3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

e BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4HCJIE€ B XOJ BBITIOJHEHHUS
(GHU3MYECKOTO HCCIIEIOBAHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB,
WM3MEHMBILNXCS] CUTYyallui, YCTAHOBJIEHHBIX OMIMOOK, BOBHUKIIUX TPYAHOCTE;

e OIICHUBATh COOTBETCTBUE PE3Y/IbTaTa LENU U YCIOBUSM,

e CTaBUTHh ce0sl Ha MECTO JPYroro 4YejioBeKa B XOJ€ CIOpa WIM JUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e TMpH3HABaTh CBOE MPaBO Ha OMMOKY MpHU pelieHnd (U3NYECKUX 3agad WIH B

YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

IIpeaMeTHBIE pe3yJabTAThI
7-# KJacc

K koHiy oOydyeHus B 7-M KJjiacce NpeAMETHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy 0OYUaIOIIUXCSI YMEHUH!

e HCIIOJIB30BaTh IMOHATHS. (U3MYECKHE W XHUMHUYECKHE SBJICHHs, HaOJ0/IeHNUE,
AKCIIEPUMEHT, MOJIeJb, THUIOTE3a, CAWHHUIBI (PU3MYECKHX BEJIMYMH, aTOM,
MOJICKYJIa, arperaTHble COCTOSHHS BellecTBa (TBepioe, JKUAKOE, razoo0pasHoe),
MEXaHHYECKOE JBHMKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHEHHOE),
TPAeKTOPHUs, PaBHOJCUCTBYIOmas cuia, aedopmanus (ynpyras, MJIacTHYECKas),
HEBECOMOCTh, COOOIIAIOITUECS COCY/IbI;

e pazmuuarh sBieHus (quddys3us, TEmIoBoe ABMXKEHHE YACTHI[  BEIIECTBA,
PaBHOMEpPHOE JABUKEHUE, HEPAaBHOMEPHOE JBWKEHUE, WHEpLUs, B3aUMOJCICTBUE
T€J, pPaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHON OChI BpalleHus, Iepenaya
JABJICHUS TBEPJBIMU TEIaMH, XUAKOCTSAMU U Ta3aMH, aTMOchepHOe IaBJICHHUE,
[UIaBaHWE TeJ, MPEBPAIICHUs] MEXaHWYECKOW SHEPruu) MO OMUCAHHIO HX
XapaKTEpPHBIX CBOWCTB W Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(usnueckoe SBICHUE;

e pacmo3HaBaTh TPOSIBICHHE H3YyYCHHBIX (DU3MUECKHX SIBICHUNW B OKPYXKAIOIIEM
MHUpE, B TOM uHclie (QU3UYECKHe SBICHHUS B TPUPOJIE. MPUMEPHI IBMKCHUS C



Pa3JIMYHBIMU CKOPOCTSIMU B )KUBOW U HEKMBOM IIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B
NpUpPOJEe M TEXHHUKE, BIMSHHUE aTMOC(EpPHOTO MABICHHS Ha >KMBOH OpraHu3M,
IUTaBaHUE PbIO, ppIYard B TeJ€ YeJIOBEKa, MPU 3TOM IMEPEBOIAUTH NMPAKTUUYECKYIO
3a1ady B y4eOHYIO, BBIJICIATH CYIICCTBEHHBbIC CBOWCTBa (HMpU3HAKU) (PU3HUSCKHX
SIBJICHUH,

e OMNWCHIBATh M3yYCHHBIE CBOMCTBA Te€Jl U (U3NYECKHE SBJICHMS, HCIOJIb3YS
¢usnueckne BenumuuHbBl (Macca, 00beM, IUIOTHOCTh BEIECTBA, BpPEMsl, MYTb,
CKOPOCTb, CpPEIHsIsl CKOPOCTb, CHJa YINPYrOCTH, CHUJla TSDKECTH, BEC Teja, CHUjia
TpeHus, JaBiicHue (TBEpPIOrO Tela, JKUAKOCTH, Ta3a), BBITAJIKHBAIOIIAs CHUIIA,
MEXaHHU4ecKas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJbI, KOA(PPUIUEHT
MOJIE3HOTO JICHCTBHSI MEXaHU3MOB, KHHETHYECKAsl M TIOTCHIIMAIbHAS SHEPTHS), TIPU
OTIMCAHUU TIPABUJILHO TPAKTOBATh (PM3MUECKHUI CMBICI UCIIOIB3YEMbIX BETUYNH, UX
0003HaYeHHs] M  €IWHULBl (PU3NYECKHX BEIUYMH, HaXOOUTh (OPMYIIH,
CBSI3BIBAIOIINE JIAHHYIO (DU3WYECKYIO BEJIMUMHY C IPYTUMU BEJIMUYWHAMH, CTPOUTH
rpaduKyu U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHUH,;

e XapakTepu3OBaTh CBOMCTBa Tel, (pU3MUECKUEe SBICHHUS M IPOLECCHI, HCIOJIb3YS
mpaBuWjaa CIOXeHHus cuil (BIOJIb OMHOW TpsiMoii), 3akon ['yka, 3axon Ilackais,
3aKOH ApxuMmena, MPaBWIO paBHOBecusi phiyara (0OoKa), «30JI0TOE MPABHIIO»
MEXaHUKH, 3aKOH COXpaHEHUsS MEXaHWYECKOW »JHEprud, NpH OSTOM JIaBaTh
CIIOBECHYIO (OpPMYIHMPOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTHYecKoe
BBIpaKECHHUE,

e OOBACHATH (QU3MUECKHUE SIBJICHUS, MPOLIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUid TPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MIPUYKUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2 TOrn4ecKux maros ¢
omnopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3MYECKUX SIBIICHWUU, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,

e pemaTh pacyeTHbIC 3adaud B 1-2 neHCTBUS, HWCMOJB3YyS 3aKOHBI U (HOPMYIIHI,
CBs3bIBAaIOIIME (DU3UYECKHE BEJIMYMHBI. HA OCHOBE aHalM3a YCIOBUSA 3a/adyd
3aMMChIBaTh KPATKOE YCIOBUE, TOJACTABIATH (PU3MYECKUE BETUYMHBI B POPMYIIBI U
MIPOBOJUTH PacueThl, HAXOJUThH CIIPABOYHBIC JaHHbIC, HEOOXOAUMBIE Ui PELICHUS
3a/1a4, OI[CHUBATh PEATMCTUYHOCTh MOJY4YeHHOU (PU3HUECKON BEIHUUHBI;

e pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU (PUIUYECKUX
METO/IOB, B OINMCAHUU HCCIENOBAaHUS BBIACIATH MPOBEPSEMOE MPENOI0KEHUE
(rumoTe3y), pa3aMyaTh M MHTEPIPETUPOBATH MOJYYCHHBIH pPE3yJabTaT, HAXOIUTh
OLIMOKY B XOJI€ ONBITA, AETaTh BHIBOJBI IO €r0 Pe3yIbTaTaM;

e TPOBOJUTH OMBITHI MO HAOTIOACHUIO (UINYECKUX SABICHUNH WM (PUINIECKUX
CBOWCTB Ten: (opMmynupoBaTh MpPOBEpSEMbIC MPEANOIOKEHHsS, CcoOUparh
YCTaHOBKY M3 MPEUIOKEHHOTO OOOpYHOBaHHUsA, 3allUChIBaTh XOJ OIBITa U
(dhopMynupoBaTh BHIBOJBI,

e BBIMNOJHATH MPSIMbIE U3MEPEHHs PACCTOSHUS, BpEMEHH, MacChl Teia, 00bema, CUIIbI
U TeMmmepaTypbl C HCIOJIb30BAHMEM AaHAJIOTOBBIX M HUMPOBBIX MPHOOPOB,
3aMMCchIBaTh MOKa3aHUsS MPUOOPOB C YUETOM 3aJaHHON abCOJIIOTHOM MOTPEITHOCTH
U3MEpPEHHU;

e TIPOBOJUTH UCCIIETOBAHHE 3aBUCUMOCTH OJTHOM (hU3UUYECKOI BEIMUUHBI OT IPYTOM €
UCIIOJIb30BAHUEM  TMPSIMBIX ~ H3MEPEHHH  (3aBUCHMMOCTH TYTH  PaBHOMEPHO
JIBUKYIIETOCS Tela OT BPEMEHU IBWKEHHS TeNa, CUJIbl TPEHHUS CKOJNBKEHUS OT
Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHUJIBI TPEHUS
OT TUIOLIAJN CONPUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTU OT YAJUHEHHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CHUIIBI OT O0beMa MOTPYKEHHOW YacTH Tella M OT TUIOTHOCTH
KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, Ha KOTOPYIO



MOTPYXKEHO TEJIO, YCIIOBHI IUIaBaHMs TEJl, YCJIOBUN PaBHOBECHSI pblyara u OJIOKOB),
y4acTBOBATh B IJIAHMPOBAHUHM Y4eOHOTO HCCIENOBaHUSA, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUs, CIIeAys PEATI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yNbTaThI
MOJIy4EHHOH 3aBUCUMOCTH (PM3UYECKUX BEIIMYMH B BHJIE MIPEUIOKEHHBIX TaOJIUI] U
rpaduKoOB, JIENIaTh BHIBOJIBI [0 PE3YJIbTaTaM HCCIIEIOBAHNS,

e TMPOBOJMTh KOCBEHHBIC H3MEpeHHs (U3UUCCKHX BEJIUYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPJOrO Teja, CHJIAa TPEHUS CKOJIbKEHHS, [aBJICHHE BO3/1yXa,
BBITAJIKUBAIOIIAsl CHUJIA, JICHCTBYIOLIAs Ha IOTPY)KEHHOE B KUAKOCTb TeIO,
K03 (UIMEHT  TOJEe3HOro  JCHCTBUSL  HPOCTHIX ~ MEXaHU3MOB),  CIemys
MPEUIOKEHHOW ~ WHCTPYKLMHU: TpPH  BBHINOJHEHUH  HM3MEpPEHHd  coOupaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHHE NCKOMOM BEJIINYHHBI;

e coOmoaTh MpaBWiIa TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

e yKa3pIBaTh TNPHUHIMIEI JIEHCTBHS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCYAbl, OapOMETp, pbluar, MoABMKHbBIN
Y HeTIOIBIKHBIN OJIOK, HAKJIIOHHAS TIIOCKOCTH,

e XapaKTepW30BaTh MPHHIMUIBI JECHCTBHUS W3YyYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOW HAa MX OMHCaHHs (B TOM YHCIIE: TOANIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THIPABINYECKUHN MPECC, MAaHOMETP, BEICOTOMEp, MOPLUIHEBOH Hacoc,
apeoMeTp), UCITOJIb3Ys 3HAHUS O CBOMCTBAX (DM3UUCCKUX SBJICHHUIA U HEOOXOMMBbIC
(u3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJIUTH MpUMEphbl (HAXOJUTh HHPOPMAIMIO O MpPUMEpax) MPAKTUUECKOrO
WCTIONH30BaHUST (PM3MUYECKUX 3HAHWN B TIOBCEJHEBHOW JKM3HU U OOECIICYCHUS
0e30macHOCTH TpH oOpalieHur ¢ NpubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMs 3JI0pOBbsI U COOJIOAEHUS HOPM DSKOJOIMYECKOrO TIOBEICHUS B
OKpYKalollen cpene;

e OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(POPMALUU B MHTEPHETE B COOTBETCTBUHU C
3aJaHHBIM IOMCKOBBIM 3aIpOCOM, Ha OCHOBE HUMEIOIIMXCA 3HAHUA M IyTeM
CPaBHEHMs PA3JIUYHBIX MCTOYHHUKOB BBIICIATh MH(MOPMALUIO, KOTOpas SIBIAETCS
IIPOTUBOPEUUBON MM MOXKET OBITh HEZJOCTOBEPHOIA;

e HCIOJIb30BaThb IPU  BBIMNOJHEHUM Y4E€OHBIX 3aJaHUN  HAyYHO-HOMYJISIPHYIO
JIUTEeparypy (HU3MYECKOTo COJAEpXkaHMs, CIPaBOYHBbIE MaTepualbl, pPecypchl CETH
WuTepHer, BiaaeTs IpUEMaMU KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus
nH(GOpMAaLUY U3 OJJHON 3HAKOBOM CUCTEMBI B IPYT'y1o;

e CcO3JaBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbIE U YCTHBIE COOOLICHHS HA OCHOBE 2—
3 UCTOYHMKOB MHPOpPMALUU (PU3UUECKOTO COJEp)KaHMsl, B TOM YUCIE IMYOIUYHO
JenaTb  KpaTKUe CcoOOIIeHUsT O pe3yibTarax IpOEKTOB MM  y4eOHBIX
UCCIIEIOBAaHUM, MpPH 3TOM TPaMOTHO HCHOJIb30BaTh HM3YUYEHHBIH IMOHSITUHHBIN
anmapar Kypca (pU3MKH, COIPOBOXK/IATh BHICTYINICHUE NTPE3CHTALUEH;

e IIpH BBINOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEOBAaHUN paclpeesaTh 00I3aHHOCTH
B I'pyIIle B COOTBETCTBUM C IIOCTABJICHHBIMHU 33/1a4aMH, CICIUTh 3a BBIOJHEHUEM
IUTaHa JIEHCTBHM, aJ€KBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJAJ B JEATEIBHOCTb
IpYIIBl, BbICTpauBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YYUTHIBAs MHEHHE
OKpYXKaIOIKX.

8-i1 ki1acce

K koHiy oOydeHus B 8-M KJjacce npeIMETHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y 0OYUAIOIIMXCSl YMEHHIA:



e CIIOJB30BATh MOHATHA. Macca U pa3MeEPbl MOJIEKYJI, TEIIOBOE ABM)KEHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUS BEIIECTBa, KPUCTAIUTMUECKHE U aMOp(QHbIE Tea,
HACBIILIEHHBIM W HEHACBIIIECHHBI Iap, BJIAXKHOCTb BO3JyXa, TeMIepaTypa,
BHYTPEHHSS SHEPIrus, TEIIOBOU JABUTATEllb, JJIEMEHTAPHBIN dJIEKTPUYECKUN 3apsf,
ANIEKTPUYECKOE 110JI€, IPOBOJHUKHU U AUSJIEKTPUKH, NOCTOSHHBIA AJIEKTPUUECKUM
TOK, MarHUTHOE IOJIE;

e pa3nuuaTh sBJICHHS (TEIUIOBOE PACIIMPEHUE W C)KATHE, TEIUIoNepe/iaya, TEIiOBOe
paBHOBECHE, CMauMBaHWE, KaNWULSIPHbIE SIBJICHUs, HUCHAapeHue, KOHACHcalus,
IUIaBJICHUE,  KpuCTajuin3ainus  (OTBepAEBaHME), KHIICHHME, TeIUIonepeaaya
(TerIonpPOBOHOCTD, KOHBEKIHSI, U3TyYSHHE), JICKTPU3AIHs TEJ, B3aUMOICHCTBHE
3apsA0B, JEHCTBUS 3JIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE
MarHuToB, J€MCTBHE MarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM, JIEKTPOMarHuTHas
WHIYKIUS) TO OMUCAHMIO WX XapaKTePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXKaIOLIEM
MUpE, B TOM 4YHuClie (PU3NUECKHE SIBICHUS B IPUPOJIE. TOBEPXHOCTHOE HATSKEHUE U
KalWUISIpHbIE SIBJICHHUS] B MPUPOJE, KPHUCTaUIbl B mpupoje, uziaydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra,
JNIEKTpUYECKHE SBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MAarHUTHOE ToJIe 3eMJIH, JIpeiid MOIIOCOB, POJIb MATHUTHOTO TOJS IS KU3HHU Ha
3emiie, TOJIIPHOE CHUSHHME, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHY0, BBIJICIST CYIIECTBEHHbBIC CBOMCTBA (MpU3HAKK) (GU3MUYECKUX SBJICHUI;

e OMNWCHIBATh M3y4YCHHBbIE CBOMCTBA Tl M (PUIUYECKHE SIBICHUS, HCIOJIB3Ys
(bu3nYecKre BEeMYMHBI (TeMIieparypa, BHyTPEHHS S SHEPrHsl, KOJIMYECTBO TEIUIOTHI,
ylelbHas TEIJIOEMKOCTh BEIECTBa, YAEIbHAs TEIUIOTAa IUIABJIEHUS, YJClIbHAs
TEIJI0Ta MapooOpa30BaHusl, yaeabHasl TEIJIOTa CrOpaHUs TOIUIMBA, KOA(QHIuEHT
MIOJIE3HOTO JIeHCTBHSI TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BIAXHOCTh BO3/yXa,
IEKTPUUYECKUH 3apsAf], CHJa TOKA, 3JIEKTPUUECKOE HAIpPsSKEHHE, CONPOTUBIICHUE
[IPOBOJIHUKA, YJEIbHOE CONpPOTHBIIEHHE BEIECTBAa, paboTa U  MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IPH OTNIMCAHUH MPABHIBHO TPAKTOBATh (DU3UUECKUIT CMBICIT
UCIOJb3yeMbIX BEJIMYMH, OOO3HAUEHUs M EAUHMIBI (PU3MYECKUX BEJIUYHUH,
HaXoJUTh (OPMYIIbI, CBS3bIBAIOLIME JAHHYIO (DPU3MUYECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPA(QUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

e XapaKTepU30BaTh CBOWCTBA Tell, (PM3MYECKUE SBICHHUA M IPOLECCHI, HCIOJIB3Ys
OCHOBHBIE I0JIO’KEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpUM CTPOEHUS BELIECTBA,
OPUHLUIT CYHEPIO3ULUK T0Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHUS
3apsija, 3akoH OMa Juisl yyacTka 1emnu, 3akoH Jlxoyns—JIeHna, 3akoH coxpaHeHus
SHEPIuu, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIMChIBATh €ro
MaTeMaTH4YECKOE BBIPAKECHHUE,;

e O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallU NPAaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa: BbIABIATH [PUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1—2 JOrMuYecKuX I1aros ¢ ONOpoi Ha
1-2 wu3yd4eHHBIX CBOMCTBAa (U3MYECKUX SIBJICHUHM, (PU3MUECKHX 3aKOHOB WM
3aKOHOMEPHOCTEH;

e pemaTh pacueTHble 3aJaud B 2—3 JEHCTBUSA, HCHOJB3ys 3aKOHBI U (hopMyIbl,
CBSI3bIBAIOIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBMS 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATh HENOCTATOK MAAHHBIX I PELICHUS
3aJaud, BBIOMpATh 3aKOHBI W (OpMYNbI, HEOOXOJUMBIE [UIA €€ pelIeHHUs,
MIPOBOJIUTH pacueThl U CPaBHUBATH MOJTYUYEHHOE 3HAU€HUE (PU3UUECKON BETMYUHBI
C U3BECTHBIMU JJaHHBIMU,



e pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEHINTh TPU MOMOIIH (PUINISCKUX
METOJIOB, HCHOJIb3ys OINUCAHUE HUCCIACAOBAHUS, BBIACIATH MPOBEPsSEMOE
MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS MCCIEIOBAHUS,
JIeJIaTh BBIBOJIBI,

e TPOBOJIUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBJICHUN WM (U3HMUECKUX
CBOMCTB Ten (KalWJUISPHBIC SIBJICHHS, 3aBUCHMOCTH JABJICHHS BO3IyXa OT €ro
o0beMa, TeMIleparypbl, CKOPOCTH TIpOIlecCcCa OCTBHIBAHWUS W HArpeBaHHS IPU
M3IYYCHHH OT I[BETa H3JIydaroniei (MOrIONmAroIIe) MOBEPXHOCTH, CKOPOCTh
WCIIapeHUs BOJbI OT TEMIIepaTyphl JKHAKOCTH M IUIOIIAJA €€ IOBEPXHOCTH,
ANEKTPHU3aLUsI TeJI U B3aUMOJCHCTBUE DJCKTPUUYCCKUX 3aPSI0B, B3aUMOJICUCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YQJIM3aIlMsl MAarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHUTOB,
JIEUCTBUSI MAarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHWTA,
CBOMCTBA DJIEKTPOJBHraTe/sl MOCTOSHHOTO TOKa): (hOpMyIHpOBaTh MPOBEPSECMbIC
MPEANOJIOKEHUSI, COOMpaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO 000pyAOBaHUS,
OTIMCBIBATh XOJ OTIbITA U (POPMYJIUPOBATH BHIBOJIBI,

e BBHINIOJIHATH TPSMBIE HM3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIHLHOW BIAKHOCTH
BO3/yXa, CHJIBI TOKA, HANPsDKEHHS C HMCIOJB30BAaHMEM aHAJOTOBBIX MPHOOPOB U
JTATYINKOB (U3UYECKUX BEIWYWH, CPABHHBATH PE3YyIbTaThl U3MEPEHHUH C y4ETOM
3a/TaHHOM a0COJIFOTHOM MOTPEITHOCTH,

e TIPOBOJIUTH MCCIIECOBAHNE 3aBUCUMOCTH OJTHON (PH3UYECKON BETMUUHBI OT JPYTOM C
HCIOJB30BAHNEM TIPSIMBIX M3MEPEHHH (3aBUCUMOCTHh COMPOTHUBIICHHS MMPOBOJIHUKA
OT €ro JUIMHBI, TUIOMATU TONEPEUYHOTO CEYCHHS W YACTBHOTO COTPOTHUBIICHUS
BeIleCTBa MPOBOTHUKA, CUJTBI TOKA, HIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSDKCHUS Ha
MPOBOJIHUKE, HCCIIEIOBAHUE MOCIEAOBATEIILHOTO U MapaJIECIBHOTO COCIMHEHUM
IIPOBOJIHUKOB): IIAHUPOBATh HCCIICJIOBAaHKHE, COOMPATh YCTAHOBKY W BBIMOJIHATH
W3MEPEeHUs, Clenys TpeIIOKEHHOMY IUIaHy, (UKCHPOBATh  PE3yJIbTaThl
MOJTYyYCHHOW 3aBUCHMOCTH B BHJAE TaOmull ¥ TpapuKOB, AENaTh BBIBOJBI II0
pe3yJbTaTaM UCCIIeI0BaHuUS;

e IPOBOJNUTH KOCBEHHBIC M3MEPCHHS (PU3UUECKUX BeIUYHH (yaeIbHAsS TEIIOEMKOCTh
BEIIIECTBA, CONMPOTHUBIICHHE IPOBOJHHUKA, padOTa W MOIIHOCTH AJIEKTPHYECKOTO
TOKA): IUTAHHPOBATh M3MEPCHHs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cieays IpeaJIo)KEeHHOM MHCTPYKIUH, U BBIYUCIIATh 3HAYECHNUE BEJIMYNHBI,

e COOMO/IaTh TpaBWIa TEXHUKH OE30MaCHOCTH TIpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh NPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOPO#l Ha WX onucaHus (B TOM YHCIIE. CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETpP, CUETYHK DIEKTPUUECKOUN
SHEPTHH, DJICKTPOOCBETUTEIbHBIC MPHOOPHI, HArpeBaTEIbHBIC AJICKTPOIPUOOPHI
(mprMepsI), IEKTPUUECKUE TPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JICKTPOABUIaTE b
MOCTOSIHHOTO TOKA), HCIOJBb3Ys 3HAHHS O CBOMCTBAX (PU3MYECKUX SBJICHHHA |
HEO0O0X0UMBbIC PU3NUECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUUYECKHUE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEPMOC,
MICUXPOMETp, TUTPOMETP, JIBUraTelb BHYTPEHHErO CropaHus, 3JEKTPOCKOII,
pPEOCTaT), COCTaBJIATH CXEMbBI DIICKTPUUECKMX MEMeld C TOCIeI0BATEIbHBIM U1
napajuiebHBIM COCIUHEHHEM DJJIEMEHTOB, pa3iuyasi yCIOBHBIE 0003HAYCHUS
3JIEMEHTOB AIEKTPUUECKHUX LETIEH;

e TMPHUBOJUTH NpUMEphbl (HAXOAUTh HHMOPMAIMIO O TPUMEpax) MPAKTUICCKOTO
WCIOJIb30BaHUs (D)M3UYECKUX 3HAHUU B TMOBCEJIHEBHOW >KM3HM sl OOecreueHus
0e30MacHOCTH Tpu OoOpalleHuu ¢ MpubopaMu M TEXHHYECKHMHU YCTPOICTBaMH,



COXpaHEHHs 3I0pPOBbsI U COONIONEHHS HOPM HKOJIOTUYECKOT'O TIIOBEJCHUS B
OKpYKarollen cpene;

e OCYIIECTBJIATH MOUCK MHGPOpMaNUU (U3NYECKOTO COJAEpKaHHUs B HMHTEpHETE, Ha
OCHOBE HMEIOLIUXCS 3HAHUM U NyTEM CPAaBHEHUS JOINOJHUTEIbHBIX UCTOYHHKOB
BBIICIATh MH(POPMALIMIO, KOTOpast SBJSIETCS MPOTUBOPEYMBON WIIM MOXKET OBITH
HEJI0CTOBEPHO;

e HCIOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 33JaHUM  HAYYHO-IOMYJIAPHYIO
AUTEPaTypy (PHU3MUECKOTO CONCpIKAaHWs, CHPABOYHBIE MAaTEpUAIbl, PECYPCHI CETH
WHuTepHer, BiageTb NpUeMaMHM KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpPMALIUK U3 OTHON 3HAKOBOU CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKHE YCTHbIE cooOuieHus, 0000mas
nH(}OpMaIINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJEpKAHUs, B TOM YHCIIe
NyOIMYHO TMPENCTaBIATh PE3yJlbTaThl IMPOEKTHOM WM HCCIIEeN0BAaTENbCKON
NEATEIbHOCTH, TPU 3TOM TPaMOTHO MCIIOJIb30BaTh HW3YYEHHBIM MOHATUHHBINA
anmnapar Kypca GU3MKH, COIPOBOXK/IaTh BBICTYIJIEHUE NIPE3EHTALINEH;

e TpU BBHINOJHEHUM YUEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX MPOIIECCOB
pacnpenensats OOS3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C TOCTaBJICHHBIMU
3a/layaMHM, CJEAWUTH 3a BBINOJHEHHWEM IUIaHa NEHCTBUI M KOPPEKTHUPOBAThH €ro,
a/IeKBaTHO OLIEHMBAaTh COOCTBEHHBIN BKJIAJ B JESTEILHOCTb I'PYIIbI, BBICTPaUBaTh
KOMMYHHMKaTHUBHOE  B3aMMOJICIICTBHE, TpPOSBIsSl  TOTOBHOCTh  pa3pelaTh
KOH(IUKTBHI.

9-ii KJIacc

K xoniy oOydenust B 9-M KJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM

e HCMOJBb30BaTh MOHATHS: CUCTEMa OTCUeTa, MarepuajbHas TOYKa, TPaeKTOpus,
OTHOCHUTEIBHOCTh ~ MEXaHWYEeCKOTo  JABWXEHHWs,  gedopmanus  (ympyras,
IUIACTUYECKas), TPEHHE, IEHTPOCTPEMUTEIbHOEC YCKOPCHHUE, HEBECOMOCTh |
Meperpy3ku, IeHTp TSHKECTH, aOCONIIOTHO TBEPOE TEJIO, HEHTP TSHKECTU TBEPIOTO
TeNa, paBHOBECHE, MEXaHMYECKHE KOJeOaHus W BOJIHBI, 3BYK, HH(pa3ByK u
yIABTPa3BYK, AIEKTPOMArHUTHBIC BOJIHBI, IIIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIIbHO30PKOCTh, CHEKTPHI MCIYCKaHHUS M IMOTJOLIEHUs, aiabda-,
OeTa- ¥ TaMMa-u3Iy4eHHs], U30TOIIBI, SACpHAs IHEPTEeTUKA;

e pasznuuarh siBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJHMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE TNPSIMOJMHEWHOE [IBIKEHHE, CBOOOJHOE TajJeHue Tell,
paBHOMEpPHOE JBIDKEHHUE IO OKPYXKHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTebHOE MBIDKEHHE (3aTyXaolie W BBIHYKICHHbIC KOJICOAHMS),
pPE30HAHC, BOJHOBOE  JIBWKEHHE, OTpPa)XXCHHWE  3BYyKa, MPAMOJIHHEHHOE
pacnpocTpaHeHue, OTpaXeHHWEe U TMpeIoMJICHHE CBEeTa, I[IOJIHOE BHYTpPEHHeEe
OTpakeHHE CBETa, pazNioKeHUe OENIOTO CBETa B CHEKTP U CIOKEHUE CIIEKTPATbHBIX
LIBETOB, JUCHEPCHS CBETA, €CTECTBEHHAas pPaJUOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEHYATOT0 CIMEKTPa M3JIyYeHHs) MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOe SBICHUE,

e pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUECKUX SBICHUIN B OKPYXKAIOIIEM MHUpE
(B ToM uucne GU3NYECKHE SABJICHUS B MPUPOJIC: MPHUIMBBI U OTIWBBI, IBHKCHHE
minaHeT CoJHEYHOM CHCTEMBbl, pEaKTHMBHOE [IBUJKEHHE JKUBBIX OPraHU3MOB,
BOCIIPUSTHE 3BYKOB KMBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHAMH,
9X0, I[IBETa Tell, ONTHYECKHE SBJICHHS B TPUPOJE, OHOJOTHYEcKOoe JeHCTBHE



BUJMMOTO, YJAbTPA(pHOIETOBOTO M PEHTICHOBCKOTO H3JIyYeHHH, €CTeCTBEHHBIN
pazMoaKTUBHBIN (POH, KOCMUYECKUE Y4, paJMOAKTUBHOE U3IyUYeHHE MPUPOTHBIX
MUHEPAJIOB, JICHCTBUE PAJMOAKTHBHBIX M3JIYYCHHUU Ha OpPTraHM3M 4YeJOBEKa), MpH
3TOM MEPEBOAMUTH MPAKTUYECKYIO 33/a4y B Y4eOHYIO, BBIICHSATH CYIIECTBEHHBIC
cBolicTBa (MpU3HAKU) (PU3NUECKUX SIBICHHIA;

e ONUCHIBATh H3YyYCHHBIC CBOWCTBA TeN MW (PHU3MYECKHE SIBICHHS, HCIIOJIb3Ys
¢usnueckne BenMuYMHbI  (CpeaHSISI M MTHOBEHHAas CKOpPOCTh Tela  IpH
HEpPaBHOMEPHOM [BM)KEHUH, YCKOPEHHE, IEepPEeMEIICHNe, MyTh, YrIIOBas CKOPOCTb,
CHJIa TPEHHs, CHJa YIPYrOCTH, CHJa TSDKECTH, YCKOPEHHE CBOOOIHOTO IMaCHUS,
BEC Tella, UMIYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTB,
MOTEHIMAIbHAS  DHEPrusl Tella, TMOJHATOTO HAaJ TIOBEPXHOCTHIO  3E€MIIH,
MOTEHIMAbHAS JHEPTUsl CKAaTOW NPYKUHBI, KAHETHYECKas DSHEPTHs, IOJHas
MeXaHMYeCcKasi YHEPTUs, MePUOJI M YacToTa KoJjeOaHHid, JUTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelib MPEJIOMIICHHS CPEIbl), MPH
OTMCAaHUH TIPAaBHIILHO TPAKTOBAaTh (DPM3WYECKUN CMBICT HCIIOJB3YEMbIX BEJUYHH,
0003HaYeHHs] M  €IUWHULBl (PU3NYECKMX BEIUYMH, HaXOOUTh (OPMYIIH,
CBSI3BIBAIOIINE JIAHHYIO (DM3WYECKYIO BEIMYMHY C IPYTMMHU BEIMYUHAMH, CTPOUTH
rpadMKu N3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITMYHH,;

e XapaKTepHU30BaTh CBOWCTBA Tell, ()M3NYECKHE SBICHHUS W IPOIECCHI, HCIIOIb3Ys
3aKOH COXpaHEHHsS DJHEPruH, 3aKOH BCEMHPHOTO TATOTEHHs, IPHHIUI
CYNEepHo3UIMKA CWJI, TPHHIUI OTHOCHTEIbHOCTH [ammies, 3axoHbl HpioTOHA,
3aKOH COXpaHEHHUs WMITYJIbCA, 3aKOHBI OTPAKEHHS W TPEJIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHS 3apsI0BOTO M MacCOBOTO YHCEN MPH SICPHBIX PEAKIHSIX, TPH ITOM
JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alMCHIBATh €ro MaTeMaTHYeCKOe
BEIpa)XKCHHE,

e OOBSACHATH (PU3MUYECKUE TPOILIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallUd  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISABIATh MPUYNHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JIOTUYECKUX II1aroB ¢ OTIOPOH Ha
2-3 W3y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, (DU3UUCCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

e pemiath pacyeTHbIe 3amaud (OMUpAIOIIUMecs Ha CHUCTeMy U3 2—3 ypaBHCHHH),
UCIIOJIb3Ys 3aKOHBI U (DOPMYITBI, CBS3BIBAIOIINE (PU3NYECKHUE BETUYMHBI: HA OCHOBE
aHaM3a yCJIOBHUs 3a/la4d 3aIllMChIBATh KPATKOE YCJIOBUE, BBIABISATH HEIOCTAIOIINE
Wik W30BITOYHBIC JAHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYJBI, HEOOXOAUMBIC IS
pelieHus, TPOBOJIUTH pacyeTbl W OIEHHBATh PEAIMCTHYHOCTh IIOJYYCHHOTO
3Ha4YCHUS (PU3MYCCKON BEIIMYMHBI;

e pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIU (PU3HUECKHX
METOJIOB, HCIIOJIb3ysS  OINMCAaHWE WCCICIOBAHMUsS, BBIICIATH  IPOBEPSEMOE
MPEIOJI0XKEHNE, OI[CHUBATh MPABHIILHOCTh MOPSIKA MPOBEICHUS UCCIICIOBAHMUS,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOACHUN U OIIBITOB;

e TMPOBOJUTH OIIBITHI IO HAOIIOJACHUI0 (U3UYECKUX SIBJICHUN WM (QU3HYSCKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHUs dHEPTHH,
3aBHCHUMOCTBh IE€pHOAa KOJIEOAHUH TNPYKMHHOTO MAasTHMKa OT Macchl Irpy3a M
KECTKOCTH TPYXHHbBl W HE3aBUCHUMOCTb OT aMIUIUTYAbl MalbIX KoJjeOaHHi,
NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3lIoKEeHHe OeIoro cBera B CIEKTD,
U3yueHHE CBOICTB M300pakeHUS B IJIOCKOM 3€pKaje U CBOWCTB HM300pa)KeHHUs
npeaMmera B coOuparomiedl JMH3e, HaOdIoeHHe CIUIOUIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYEHHS). CAMOCTOSTENLHO COOMpATh YCTAaHOBKY M3 HW30BITOYHOTO
Habopa 060pyIOBaHMS, OIMCHIBATh XOJ1 ONbITA M €T0 Pe3yabTaThl, (OPMYIUPOBATH
BBIBOJIBI,



e TPOBOJUTH NPU HEOOXOJUMOCTH CEpHUIO MPSIMBIX U3MEPEHHUU, ONpEIeNsas CpeaHee
3HAYCHHE W3MEpseMOil BenMuYMHbI ((POKYCHOE PACCTOSHHE COOMparouiel JMH3BI),
000CHOBBIBAThH BBIOOP CI10C00a M3MepeHus (M3MEPUTEIILHOTO TPUOOpa);

e TPOBOAUTH MCCIEIOBAHNE 3aBUCUMOCTEH (PU3MUYECKUX BEIMUYUH C MCIIOJIB30BAaHHEM
OPSMBIX HM3MEPEHUI (3aBUCHMOCTh IIYyTH OT BPEMEHU MPU PABHOYCKOPESHHOM
JBIDKEHUU 0€3 HadallbHOM CKOpPOCTH, IEpHoAa KoJIeOaHWH MaTeMaTH4ecKOro
MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YIJIa OTPAXEHHS CBETA OT YIJjla MajJeHus U
yriia TOpeNiOMICHHs OT yIVla [aJeHWs). IUIAHUPOBaTh  HCCIICAOBAHUE,
CaMOCTOSITEIEHO COOMpPATh YCTAaHOBKY, (PUKCHpPOBATH pPE3YyNIbTAThl IMOIyYCHHOMN
3aBHCUMOCTH (DM3NYECKUX BEIWYMH B BUJAE TAOIUI] M TPAPHKOB, JIENATh BBIBOIBI
0 pe3yNbTaTaM HCCIIE0BAHNUS,

e TMPOBOJMTh KOCBEHHbIC HM3MEpeHHs (PU3NYECKUX BeNWYMH (CpPEIHSs CKOPOCTh H
YCKOpPEHHE Tela TpPH PABHOYCKOPEHHOM JIBW)KEHWH, YCKOpEHHE CBOOOJHOTO
MaJICHUs, )KECTKOCTh MPYXUHBI, KOOQOHUIIMESHT TPEHHS CKOJIBKEHHS, MEXaHUIeCKast
paboTa W MOIIHOCTh, YacTOTa MW TIEPHOJ] KOJIeOaHWI MaTeMaTHUECKOro W
MPYKUHHOTO MAasiTHUKOB, ONTHYECKAsi CHJIa COOMpAIONIEH JIMH3bI, PaIiOaKTUBHBIN
GOH): MIaHUPOBATh W3MEPEHHUs, COOMPATh AKCIECPUMEHTAILHYIO YCTAHOBKY M
BBITIOJTHATh U3MEPEHUSs, CIIEAYS MPEITI0KEHHON HHCTPYKIIMH, BRIYUCIATh 3HAYCHNE
BEJIMYMHBl W aHAIM3UPOBATH TIOJYYCHHBIE pPE3YIbTaThl C YYETOM 3aJaHHOMN
MIOIPEITHOCTH U3MEPEHUN;

e coOmoaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

e pa3nMyaTh OCHOBHBIC NMPHU3HAKH M3YyYCHHBIX (DM3MUYECKHX MOJENEH: MaTephuallbHas
TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHEeTapHasi MOJICNIb aTOMa, HyKJIOHHAsi MOJIeNTb aTOMHOTO SI/1pa;

e XapaKTepHU30BaTh TNPHHIMIBI ACHCTBHUSA H3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOH HAa WX OMHCAaHUS (B TOM YHCIE. CIHHIOMETp, JATYHKU
MOJIOKEHUS], PACCTOSHUS W YCKOPEHMS, paKera, 3XOJIOT, OYKH, MEepUCKOII,
¢doTroanmapar, ONTHYECKHE CBETOBOJbBI, CIEKTPOCKON, JO3MMETp, Kamepa
Buiibcona), UCosibp3ys 3HaHMS O CBOICTBaX (DPU3UUECKUX SIBICHUN M HEOOXOIMMBbIC
¢du3nuecKre 3aKOHOMEPHOCTH,

e WCIONB30BaTh CXEMBl M CXEMAaTHYHBIC PHCYHKH M3YYCHHBIX TEXHHYECKHX
YCTPOMCTB, W3MEPHUTEIBHBIX NPUOOPOB M TEXHOJIOTHYECKHX IPOIECCOB IIPH
penieHny  y4eOHO-TPaKTHYECKUX 3aad, OINTHYECKHE CXEMBI ISl IOCTPOCHUS
n300pakeHU B TNIOCKOM 3€pKajie U coOuparoIeii IuH3e;

e IPHUBOAUTH MpUMEPbl (HAXOAUTH HH(POPMALMIO O TMPHUMEpax) MPAKTUYECKOTO
UCTIONIb30BaHUS (DU3MYECKUX 3HAHMW B ITOBCEIHEBHOW XHM3HU Ui OOEcCTIeYeHUs
0e30macHOCTH TpU OOpaleHnu ¢ NpUOOpaMM M TEXHHUYECKUMH YCTPOICTBaMH,
COXpaHEHHS 3J0POBbS W COOJIOACHHS HOPM SKOJIOTHUECKOTO TMOBEJCHUS B
OKpY’KaloIIeH cpere;

e OCYLICCTBJIATh IOWUCK HHPOPMANMH (PU3NIECKOTO COJEpKAaHUS B HHTEPHETE,
CaMOCTOATENIbHO (OpMyIHMpys MOMCKOBBIA 3allpoc, HAXOAWUTh MYTH OIpeNeeHUs
JIOCTOBEPHOCTH TOJIydEHHON HH(QOPMALMM Ha OCHOBE MMEIOLIMXCS 3HAaHUHA U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,

e HCIOJIb30BaTb IHPU BBHIMOJHEHUH Y4EeOHBIX 3aJaHUN  HAayYHO-HOMYJISIPHYIO
JIUTEepaTypy (HU3MYECKOTO COJEepXkKaHMs, CHPaBOYHbIE MaTepualbl, PeCypChl CETH
WuTepHer, BiajeTs IpUEeMaMH KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIUU U3 OJJHON 3HAKOBOI CUCTEMBI B IPYT'yIO;

e co3gaBaTb COOCTBEHHbIE€ IIMCBMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE
nHGOpMAIUK U3 HECKOJBKUX MCTOYHHUKOB (PU3UUECKOTO COJAEpKaHUs, MyOINYHO



IIPEACTABIIATD PE3YAbTAThl IIPOCKTHOM MII UCCIIEN0BATENIBCKOMN NEATEIbHOCTH, IIPU
3TOM TIPAMOTHO HCIIOJb30BAaTh HM3YYEHHBIM NOHATUMHBIA amnmapar M3y4aeMoro
pasznena (U3MKHM M CONPOBOXKIATH BBICTYIUICHHE IIPE3EHTALMEH C y4eToM
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.

Temarnueckoe mIIaHNPOBaHME

4

[-# KJace

No HaunmenoBanu | KosimuecTBo yacos

11/_ € pa3iesioB 1

o | Tem Bcer | Konrpoubnsbl | [IpakTuyeckn Jaexrponubie (HuppoBbIe)
NPOrpaMmsblI 0 e padoThI e padoThI o0pa3oBaTe/ibHbIE pecypchl

Pa3znen 1. ®usuka u

ee pPoJib B NO3HAHUM OKPY:KAIOIEero Mupa

bubmmorexa ®TUC «MOSI

dusnka — [IIKOJIaY —
1.1 |mayka o 2 https://lesson.academy-
IPHUPOIE content.myschool.edu.ru/03/0
7
bubnmuorexa PI'UC «MOS
® mIKoJa» —
1.2 Beﬁﬁ;ﬁm 2 1 https://lesson.academy-
content.myschool.edu.ru/03/0
7
bubmuorexa PITUC «MOS
EctecTtBeHHO- mIKoJa» —
1.3 | nayunsiii meTog| 2 1 https://lesson.academy-
[IO3HAHUSA content.myschool.edu.ru/03/0
7
Hroro o pazneny 6

Pa3nen 2. IlepBoHayaibHbIe CBeJIEHUsI 0 CTPOEHUH BelllecTBA

bu6mauorexa ®I'NUC «MOS
LIKOJIA» —

2.1 ]Sgp(:zi::; 1 https://lesson.academy-
m content.myschool.edu.ru/03/0
7
JBrxenue u bubnmoreka ®I'UC «MOA
2.2 | B3aUMOJENCTBHU 2 1 [IKOJIAY —

€ YaCTHI]

https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/03/07
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https://lesson.academy-content.myschool.edu.ru/03/07
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https://lesson.academy-content.myschool.edu.ru/03/07

BEIIECTBA content.myschool.edu.ru/03/0
7
bubmorexka ®T'UC «MOSA
ArperaTHble IKOJIAY —
2.3 | cocTogHus 2 https://lesson.academy-
BEIIECTBA content.myschool.edu.ru/03/0
7
Hroro no pazgeny )

Paznen 3. J/IBukenune

M B3aNMOJIeHCTBHE TeJ

bu6mnorexa ®I'NC «MOS
M IKOJIa» —
3.1 Bi’;:}?;eecme 3 https://lesson.academy-
8 content.myschool.edu.ru/03/0
7
bu6mnorexa ®I'NC «MOS
Hueprus, IIKOJIaY —
3.2 | macca, 4 1 https://lesson.academy-
[IJIOTHOCTh content.myschool.edu.ru/03/0
7
bubnmuorexa PI'UC «MOS
C B mIKoJIa» —
3.3 Cpﬁfa' HAbL 14 1 2 https://lesson.academy-
content.myschool.edu.ru/03/0
7
Hroro mo pazgeny 21

Paznen 4. /laBienne

TBEPABIX TeJ, JKUJIKOCTEH U ra3oB

JlaBaeHue.
[Tepenaua bu6mnorexa ®I'UC «MOS
JaBJICHUA mIKoJa» —

4.1 | TBepABIMU 3 https://lesson.academy-
TeJaMH, content.myschool.edu.ru/03/0
KUIKOCTSIMHU U 7
ra3amMmm

bubmuorexa PTUC «MOS
IKoJa» —
4.2 ﬁﬁgﬁ; 5 https://lesson.academy-
content.myschool.edu.ru/03/0
7
bubmuorexa PTUC «MOS
ATtmocepHoe PO =

4.3 6 https://lesson.academy-

JlaBJICHie content.myschool.edu.ru/03/0
-



https://lesson.academy-content.myschool.edu.ru/03/07
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HeiicTBue bubmmorexa ®I'NUC «MOS
KUIOKOCTHU U IIKOJIa» —
4.4 |ra3za Ha 7 1 3 https://lesson.academy-
MOTPY)KEHHOE B content.myschool.edu.ru/03/0
HHUX TEJI0 7
Wroro mno pazueny 21
Pa3nen 5. PaGora u MmomHOCTh. JHeprus
buommorexa T UC «MOS]
Pa60Ta - IIKOJIa» —
5.1 MOLLHOCTE 3 1 https://lesson.academy-
m content.myschool.edu.ru/03/0
7
bubmmorexa ®TUC «MOS]
H OCTRIE IIKOJIa» —
5.2 MSX&HI/I?;MI)I 5 1 https://lesson.academy-
content.myschool.edu.ru/03/0
7
bubmmorexa ®TUC «MOS]
MexaHnndeckas Lo —
5.3 SHEDIIS 4 1 1 https://lesson.academy-
P content.myschool.edu.ru/03/0
7
Hroro mo pazgeny 12
buommorexa T UC «MOSI
TToBTOpEHuEe 3 LIKOJI» —
p https://lesson.academy-
content.myschool.edu.ru/03/0
7
OBLLEE
KOJIMYECTBO
YJACOB I10 65 3 12
ITPOTPAMME
8- KJacc
Ne | Haumenosanme KoanuyecTBO 4yacoB nexTponmbIe
n/ | pasienos M TeM | Beer | Konrposbust | [IpakTudeck (unposbie)
fl | MporpamMMbl o e padoThI ue padoThI oOpa3oBaTe/IbHbIE

pecypchl
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Pa3gen 1. TenyioBbIe ABJICHUSA

Bbubmunoreka ®I'UC «MOS
Crpoenue u HIKOJIa» —
1.1 | cBoiiCcTBA 7 https://lesson.academy-
BEIIECTBA content.myschool.edu.ru/03/
08
buomorexa ®TUC «MOS]
TemmoBsie LIKOJI» —
1.2 DOLECCLL 21 1 5 https://lesson.academy-
por content.myschool.edu.ru/03/
08
Wroro mo pazmeny 28
Pa3)1e.11 2 3J1€KTpI/I'-IeCKHe N MAarHuTHbBIC ABJICHUSA
DIIEKTPUYECKHE bubnuorexa ®I'UC «MOS
3ap;{)151. IIKOJIa» —
2.1 | BapskeHHble Tema | 7 1 https://lesson.academy-
" UX content.myschool.edu.ru/03/
B3aMMOIEHCTBUE 08
bubmmorexa ®TUC «MOSI
TTocTossHHEBIHI IIKOJIa) —
2.2 | BIIEeKTPUUYCCKHIA 20 1 7 https://lesson.academy-
TOK content.myschool.edu.ru/03/
08
buommorexa ®TUC «MOSI
MaruurtHsie LKOa =
2.3 ABICHIS 6 1 15 https://lesson.academy-
content.myschool.edu.ru/03/
08
buommorexa T UC «MOSI
DNeKTPOMarHuTH LIKOJI» —
2.4 s Wi P s 4 https://lesson.academy-
AyKQ content.myschool.edu.ru/03/
08
Utoro no pazueny 37
bubmmorexa ®TUC «MOSI
INKOJIa» —
[ToBTOpEeHNE 3 https://lesson.academy-
content.myschool.edu.ru/03/
08
OBLLEE
KOJIMYECTBO
YJACOB I10 68 3 14,5
[TPOTPAMME
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O0-11 KJ1acce

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaunyecTBo 4acoB

Bceer | KoHTpPO/ILHBI
0 e padoThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
(uugpoBbIe)
o0pa3oBaTte/ibHbIE

pecypchbl

Paznen 1. Mexannuyeckue siBJeHHs

bubmorexa ®TUC «MOS]

Mexannueckoe
BHUXXCHHUC U LIKOIa» —
1.1 ?HOCO 651 ero 10 1 https://lesson.academy-
content.myschool.edu.ru/03/
OIIUCaHUuiA
09
bubmmorexa ®TUC «MOSI
BzaumoieiicTBrE LKoa —
1.2 rer a 20 1 3 https://lesson.academy-
content.myschool.edu.ru/03/
09
buommorexa T UC «MOSI
3aKOHBI LIKOI» —
1.3 COXDAHCHIA 10 3 https://lesson.academy-
P content.myschool.edu.ru/03/
09
Hroro mo pazgeny 40
Paszgen 2. Mexanuuyeckue KoJ1e0aHUA U BOJHBI
buommorexa T UC «MOSI
Me IIIKOJIa» —
2.1 KOH);%I::{;ZCKHG 7 3 https://lesson.academy-
content.myschool.edu.ru/03/
09
bubmmorexa T UC «MOSI
Mexannueckue LIKOJI» —
2.2 BOUHLL 3B 8 1 3 https://lesson.academy-
0 - IBYK content.myschool.edu.ru/03/
09
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITH06 MoJI€ M 3JICKTPOMAriHuTHbIC¢ BOJIHBI

3.1

ONEeKTPOMarHuTH
o€ 1oJie U
AJIEKTPOMArHUTH

buomorexka ®TUC «MOSA
IMKOJIa» —
https://lesson.academy-
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bI€ BOJIHBI content.myschool.edu.ru/03/
09
Wroro mno pazueny 6
Pa3gen 4. CBeToBbIe SABJCHUA
buommorexa T UC «MOS]
3aKOHEBI IIKOJIaY» —
4.1 | pacipoctpanenusi | 6 https://lesson.academy-
cBeTa content.myschool.edu.ru/03/
09
bubmmmorexa ®TUC «MOS]
JInH3eI 1 MIKOJIaY —
4.2 | onTyeckue 6 https://lesson.academy-
pUOOPHI content.myschool.edu.ru/03/
09
bubmmorexa ®TUC «MOSI
Paznoxenue IIKOJIaY —
4.3 | 6emoro cBera B 3 https://lesson.academy-
CIIEKTp content.myschool.edu.ru/03/
09
Hroro mo pazgeny 15
Pasznen 5. KBantoBbie siBJIeHUSA
buommorexa T UC «MOSI
Hcnyckanue u HIKOJIa» —
5.1 | mormomenue 4 https://lesson.academy-
CBETa ATOMOM content.myschool.edu.ru/03/
09
buommorexa T UC «MOSI
Crtpoenue LIKOJI» —
5.2 anMHoro . 6 https://lesson.academy-
b content.myschool.edu.ru/03/
09
bubmmorexa T UC «MOSI
dnepHBIe IIKOJIa» —
5.3 ef[alf - 7 https://lesson.academy-
peakit content.myschool.edu.ru/03/
09
Hroro no pazneny 17
Pa3nesn 6. IloBTopuTe/IbHO-0000IAI0IIMIA MOTY T
[ToBTOpEeHue u bubmmorexa ®IT'UC «MOSA
000011IEHNE LIKOJIA» —
6.1 9 j
COJIepKaHUS https://lesson.academy-
Kypca GpHU3UKH 32 content.myschool.edu.ru/03/
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7-9-11 xi1ace 09
Wroro mno pazueny 9
OBLLEE
KOJIMYECTBO
YACOB I10 102 27

[TPOTPAMME
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