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IHosicHuTeIbHAA 3aIIMCKA

PaGouast mporpamMma 1o (Qu3HMKe Ha YpPOBEHb OCHOBHOTO 0OIIEro 0oOpa3oBaHUs [Uis
obOyuatomuxcst 7-9-x kmaccoB MOY «Cpenusis oOmieoOpaszoBarenbHast 1mkona Ne 10»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpuka3za MunmnpocBemenuss ot 31.05.2021 Ne 287 «OO06 yrBepkaeHuUu
(enepasbHOTO TrOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAAPTa OCHOBHOTO
o0111ero 00pa3zoBaHuUsY,

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepkaeHuu ¢eaepanbHOi
00pa3oBaTeNbHON MPOrPaMMbI OCHOBHOTO 00IIeT0 00pa3oBaHUs,

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsaka
OpraHu3alliil W OCYIIECTBJICHUS O00pa30BaTEIbHON NEATEILHOCTH MO OCHOBHBIM
001eo0pa3oBaTebHBIM ~ IPOrpaMMaM  —  00pa30BaTelIbHBIM  MPOrpaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e KOHIIEHNIIMY MPeroaBaHus yaeOHoro npeamera «Pusmkay;

o CII 2.4.3648-20 «CanuTapHO-31IUAECMUOIOTHIECKHNE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTAaHUS W OOYYeHHs, OTAbIXa M O3JOPOBJICHUS JeTedl M MOJOACKHY,
YTBEP)KJICHHBIX IMOCTAaHOBJICHHEM IJIaBHOTO caHuTapHOro Bpada or 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBLI U TPEOOBAHUS K 0OECIICUCHUIO
Oe3omacHOCTH U (WH) OE3BPEIHOCTHU ISl YeloBeKa (GakTOPOB Cpeibl OOUTAHHS,
YTBEPKJIECHHBIX ITOCTAHOBJICHHEM TJIaBHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e y4yeOHOro IJJaHa OCHOBHOTO oOmIero oOpa3oBaHUs, YTBEPXKIECHHOTO MPHUKA30M
MOY «Cpennsist mkona Ne 10» ot 30.08.2023 Ne 248 «O0 yTBep:KJI€HUN OCHOBHOM
00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHUs,

e (enepanbHOil paboueil mporpamMmbl 0 ydeOHOMY npenMeTy «DU3uKay.

PaGouas mporpamMmma OopHeHTHpPOBaHA Ha IEJIEBBIE MPUOPUTETHI, CHOPMYITUPOBAHHBIE
B (enepanpHOil pabodeil mporpaMme BOCHUTAHUS U B pabodeil mporpaMme BOCTHTAHUS
MOY «Cpennsis o6meobpazoBatenbHas mkona Ne 10».

[IporpamMma no ¢u3nKe Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUsl COCTaBlieHA Ha
OCHOBE IMOJIOKEHUH U TpeOOBaHUI K pe3yabTaTaM OCBOCHMs Ha 6a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mnpenctaBieHHBIX B PI'OC 00O, a Takke ¢ y4eToMm
denepanbHOl paboueil mporpammsl BocnuTaHus W KoHuenmuu mnpenopaBaHusi y4eOHOTO
npeamera «Pusukar.

CopepxaHue mporpaMMsbl 1o (pusnke HampaBieHO Ha (GOpPMHUPOBAHHE €CTECTBEHHO-
HAay4HON TIpaMOTHOCTHM OOy4YalOUIMXCS W OpraHu3aluio Uu3ydyeHuss (U3MKU Ha
NesITeIbHOCTHON OCHOBe. B mporpamme mo (u3HuKe YYMTHIBAIOTCS BO3MOXKHOCTH y4€OHOIO
npenMera B peammzaruu  TpeboBanuit @I'OC OOO K MUIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOY4eHHs, a TaKKe MEXIPEeIMETHbIE CBSI3U €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl.



[IporpamMMa mo ¢u3MKE yCTaHABIWBAET pachperelieHne y4eOHOro marepuaia Iio
rogaM oOyuenus (o Kiaccam), MpearaeT IPUMEPHYIO ITOCIEAOBATCIIEHOCT H3YUCHHS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJICP)KAHUS U y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIITXCS.

[IporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOW IMOMOIIU
YUUTEIIO B CO3JaHUU Paboyeil MporpamMmebl 10 y4eOHOMY MpeIMETY.

Ou3uka SABIAETCS CUCTEMOOOpA3yIOIIMM JJIsi E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, TIOCKOJbKY (PM3UYECKHe 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBJICHHIA,
M3y4aeMbIX XUMHUEH, Ononoruei, actpoHoMueit u pusudeckoit reorpadueit, BHOCUT BKJIAJ B
€CTeCTBEHHO-HAYUHYI0 KAapTHHY MHpa, NPEIOCTaBiIseT Hamboiee SCHble 00pa3Ibl
MIPUMEHEHUS HAyYHOTO METOa MO3HaHUs, TO €CTh Coco0a MOMyueHUs JOCTOBEPHBIX 3HAHUN
0 MHpe.

Omna w3 THaBHBIX 3a7a4  (u3MUeckoro oOpa3oBaHUsI B CTPYKType 0OIero
00pa3oBaHMs COCTOUT B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH M MHTEpeca K
HayKe y 00ydJaromuxcs.

N3ydyenne ¢usuku Ha 0a30BOM YpOBHE IMpEAINOiaraeT OBJAJACHHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLIUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb!

e HAYYHO OOBSCHSTH SBICHUS,

e OIICHMBATH M MIOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS,

e WHTEPIPETUPOBATH JaHHBIC M WCIOIB30BaTh HAYYHBIC JIOKA3aTeIbCTBA  JUIS
MOJTyYEHUs BBHIBOJIOB.

Ienu n3yyenus GU3MKM Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs ONpE/EIeHbI B
Konnenmun mnpenogaBanust ydeOHoro mpenmera «®Dusmka» B 00pa3oBaTEIbHBIX
opranuzaiusax Poccuiickoil @enepanuy, pealn3yroliiX OCHOBHbIE 00I1€00pa30BaTe/IbHbIE
MpOrpaMMbl,  yTBEpKIeHHOW pemennem Komernn  MHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®eneparuu (mporokon ot 3 nexadps 2019 roxa Ne [TK4BH).

ean nsydyenus pusuku:

pUOOpeTeHne WHTEpeca U CTPEMIICHHsS OOydaroluxcs K HAay4HOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;
pa3BUTHE TMPEACTABIEHUNH O HaydHOM MeToJe TMO3HaHUS U (popMHpoBaHHE
MCCJIEI0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOUINM SIBICHUSM;

(dbopMUpOBaHME HAYYHOTO MHPOBO33PEHMSI Kak pe3y/lbTaTa H3y4YEHHs] OCHOB
CTPOEHUS MaTepuu U pyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH,

dbopMUpOBaHME TMPEACTaBICHUM O poid (U3UKK [ Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymieil mnpodeccnoHanTbHOM
JeSITeIbHOCTH, CBSI3aHHOHM ¢ (DPU3MKOM, MOJArOTOBKA K JlaIbHEHIIEMYy OOy4YeHHIO B
9TOM HaIlpaBJICHUU.

JlocTikeHue 3THX Leleld MporpaMMbl 1Mo (M3HKEe Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMs 00eCIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:



e TMpPHOOpPETeHHE 3HAHWUH O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHWYECKHX,
TETIJIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAaHTOBBIX SIBICHHSIX;

e TMpHOOpETCHHE YMEHUH OMNHCHIBATb M OOBACHATH (U3WYECKHE SIBICHUS C
UCTIOJIb30BaHUEM OTYUYCHHBIX 3HAHUH;

e OCBOGHHE METOAOB pEIICHHUS MPOCTEHUIIMX PACUETHBIX 3334 C HCIOJIb30BAHUEM
Gu3HYecKUX MOJIENIeH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHHUH HAOIIOAATh TPHUPOJIHBIC SIBICHUS W BBIIOJHITH OIBITHI,
71abopaTopHble pabOThl M 3KCIIEPUMEHTAIBHBIC MCCIEAOBAaHUS C HCIIOJIIB30BAaHUEM
U3MEPUTENBHBIX TIPUOOPOB,;

e OCBOCHHE NMPHEMOB pabOTHI ¢ MH(pOpMaUel (GU3NIECKOr0 COAep)KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKH, aHATU3 M KPUTUYECKOE
OlLlIeHMBaHME MH(OpMAINH,

e 3HAKOMCTBO cO cdepamu MnpodhecCHuOHANBHOW NEATEIbHOCTH, CBSI3aHHBIMU C
(GU3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHUSX
¢duznyecKoil HayKu.

Ha wusyuenue ¢usuku (0a30BBI YpPOBCHb) Ha YpPOBHE OCHOBHOTO OOIIErO
obpazoBanus oTBoAUTCS 238 wacoB: B 7-M Kiacce — 68 dacoB (2 waca B Heaenm), B 8-M
kiacce — 68 yacos (2 yaca B Heneno), B 9-Mm kiacce — 102 yaca (3 yaca B Hezelnio).

[IpennaraemMselii B mporpamMme mo (pU3MKe MepedyeHb JTabopaToOpHBIX padOT U OMBITOB
HOCUT PEKOMEHJATENIbHBIA XapakTep, YYUTEIb AETaeT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX
paboT U ONBITOB C YYETOM HHJMBHUIYaJbHBIX OCOOEHHOCTEH OOyJarommxcs, CIUCKa
9KCIIEPUMEHTAJIbHBIX 3a/laHui, IpeaJaraéMbplXx B pPaMKaX OCHOBHOT'O TI'OCYJapCTBEHHOI'O
9K3aMeHa 1o GU3HKe.

Jns  peanu3aldd  OPOrpaMMbl  MCHONB3YIOTCA  YY€OHMKH, JIONMYILIEHHblE K
WCTOJB30BAHUIO TPH  peaju3allii  HMMEIONIMX  TOCYAAPCTBEHHYIO  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTrPaMM HayalbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeaHero oOIiero
00pa3oBaHUsl OPraHM3ALMSAMHU, OCYHIECTBIISIONIMMHU OOpPA30BATEIBHYIO J€ATEIBbHOCTD,
npukazoM Munmnpocsemenus ot 21.09.2022 Ne 858:

o @wusmka: 7-if kimacc: 0a30BbIil ypoBeHb: y4eOHuK, 7 kmacc/ Ilepermkun .M.,
WBanoB A.U., Axunonepnoe o6mectBo «M3natenbctBo "[Ipocsenienue,

o @wusmka: 8-ii kmacc: 0a30BbI ypoBeHb: yueOHuK, 8 wiacc/ Ilepeimkun . M.,
WBanoB A. U., Akiimonepnoe obmuiectBo «M3natensctBo "[IpocBemenue;

o Owusmka: 9-ii kmacc: 0a30BbIi ypoBeHb: yueOHuK, 9 wiacc/ Ilepwimkun . M.,
I'yrhuk E. M., HBanoB A. WU., IlerpoBa M. A., AxuuoHepHoe O0OIIECTBO
«M3natenscTBO "[Ipocsemnienue»,

DJNEeKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIICHHBIC K HCIOJIb30BAHUIO TPH
peanu3aiiy HMMEIOIIMX TOCYIapCTBEHHYIO aKKPEIWTAIlMi0 00pa30BaTeIbHBIX MPOrpaMm
HA4YabHOTO OOIIEro, OCHOBHOIO OOIIEro, cpeaHero obmero oOpa3oBaHUS MPUKA30M
Munnpocsemienus ot 02.08.2022 Ne 653:

o @usmka, 7 kiacc, PI'AOY JIT1IO «Akagemuss Munmnpocsemenus Poccumny;
o ®usuka, 8 kmacc, PI'AOY IO «Akanemuss Munnpocsemienus Poccumny,
o @usmka, 9 kimace, PI'AOY JII1IO «Akagemuss Munmnpocsemenus: Poccumny;



Copepxxanue y4eOHOI0 npeaMera

/-1 kyace
Pa3nen 1. ®u3uka u ee pojib B MO3HAHMHU OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpHUPOJC. SIBmenus IIpUpOAbI. dusnyeckue SBICHU. MEXaHUYCCKHUC,
TCIUIOBBIC, SJICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ousnueckue BenMWYHMHBL. V3MepeHue ¢u3zndeckux BenuduH. QDU3MUECKHUEe TPUOOPEI.
[TorpemHocTs u3MepeHnii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HayKu H3ydaroT Ipupoay. EcrecTBeHHO-Hay4HbIN
METOJ IO3HaHMA: HaOJIO/eHUE, NOCTAaHOBKA HAYYHOIO BOIPOCA, BBIABM)KEHUE THIIOTE3,
9KCIIEPUMEHT 110 IPOBEPKE TIMIIOTE3, OObSICHEHHE HabogaeMoro spieHus. OnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJENEH.

JdeMmoHcTpamum.

1. MexaHu4eckue, TEIUIOBBIE, HIICKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckue TpuOOPHI U MPOIeaypa MPSMBIX H3MEPEHNUN aHAJIOTOBBIM U IIH(PPOBBHIM
npubopoM.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre HEHbI JeJIEHUs MIKaIbl HK3MEPUTEIBLHOTO MPHOOpA.

N3mepenne paccTosHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenne pa3mMepoB MaJIbIX TEIN.

I/I3MepeHI/I€ TEMIICPATYPHBI TP TOMOIIHN JKUAKOCTHOI'O TCPMOMETPA U AaTYHNKA
TEMIIEPATYPHI.

6. IIpoBeneHune ucciaen0BaHMS MO MMPOBEPKE THITOTE3BI: JATHHOCTH MOJIETa MIapUKa,
MYLIEHHOTO0 TOPU30HTAJIBHO, TeM 00JIbllIe, YeM OOJIbIlie BBICOTA ITYCKa.

arONE

Paznen 2. [lepBoHayasibHble CBeIeHHS O CTPOEHHH BelecTBA.

CTpOGHI/Ie BCIICCTBA. aTOMbl M MOJICKYJIBI, HX pPa3MEpHL. OHI)ITI)I, JOKa3bIBAKOIIHUC
AUCKPECTHOC CTPOCHUC BCIICCTBA.

JIBrxkenue wyacTul BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI[ C TEMIEPaTypou.
BbpoyHnoBckoe nBmwxkenue, nuddys3us. BzammoneicTBue 4YacTHIl BEIIECTBA: MPUTHKEHUE WU
OTTAJIKUBaHHUE.

ArperaTtHble  COCTOSIHHUSI ~ BEIIECTBA. CTPOEHWE Ta30B, IJKHAKOCTEM M  TBEPIBIX
(kpucTaunyeckux) Tea. B3auMocBs3b MEXIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M X aTOMHO-MOJIEKYJIAPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSHUMN
BO/IBI.



JdeMoHcTpanHM.

1. HaGnronpenne OpOyHOBCKOTO JBHKCHUS.

2. Habmonenue nuddysun.

3. HaGumoneHue ssBaCHUN, OOBSICHSIONIMXCS IPUTHKCHUEM HIIH OTTAJIKHBAHUEM
YaCTHI] BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. OrueHka quameTpa aToMa METOIOM psiioB (C UCmob30BaHueM (oTtorpaduii).
2. OmbITHI 110 HAOJIOJICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OnbITHI 1O OOHAPYKEHUIO NEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUSI.

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

MexaHn4ecKkoe JBHXKXCHUC. PaBHOMepHOS 1 HCPABHOMCPHOC JIBHIKCHHC. CKOpOCTB. CpeI[HHfI
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUMU. Pacuer ITyTU U BpCMCHU IBUKCHUS.

SBnenune wuHepuuHu. 3aKOH WHEpHUHU. B3aumozeicTBMe Ten Kak MNpUYMHA HW3MEHEHUS
CKOPOCTHU JBW)KEHHS Teld. Macca kak mMepa MHepTHOCTH Tena. [InotHocTs BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Tena. Cumna ynpyroctu u 3akoH I'yka. M3mepenue
CWIBI C TIOMOIIBIO JTUHAMOMETpA. SIBlIeHHE TATOTEHHs U cuia TshkecTH. Cuia TSKeCTH Ha
npyrux miaHetax. Bec tema. HeBecomocth. CnokeHue Cuil, HamnpaBiI€HHBIX 110 OJHOU
npsimoid. PaBHonelicTBytomast cui. Cuna TpeHus. TpeHue CKOJIbXKEHHS U TPEHUE IOKOA.
Tpenue B IpUpOAE U TEXHUKE.

JdeMoHcTpanum.

HabGmronenrne MeXaHHYECKOI'O IBIKEHUS TEIA.

N3MepeHne CKOpOCTH MPSMOIUHENHOTO JTBHKECHUS.
Habmtoienue sSBJIeHUS] HHEPIIUH.

HaGmnronenne nasMeHeHus: CKOPOCTH MPHU B3aMMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJEHCTBUIO Tell.

CioxeHne cuil, HalpaBJIEHHBIX MO OJTHOW MPSIMOIA.

ouhkwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOT'O IBMKEHHS (MIapUKa B )KUIKOCTH, MOJICIH
JJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).

2. OmnpeneneHne CpeiHEH CKOPOCTH CKOJBKEHHS OpYyCKa WM MIapUKa 110 HaKJIOHHOM

IUIOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

OTMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsDKeHUs (e opMalium) mpy>KuHbI

OT TMPHUJIOKEHHON CHJIBI.

5. OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIbI TPEHHS CKOJIBKEHHSI OT Beca Teja
U XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEH.

~ow



Pasnen 4. /laBjieHue TBepAbIX TeJI, JKMIKOCTEH U ra3os.

Hasnenne. CiocoObl YMEHBIICHUS W yYBEIWYCHUS JaBiieHUs. J[aBneHue ra3a. 3aBUCHMOCTh
JaBJIEHUS Ta3a OT oObema, TemmepaTypbl. llepemada maBieHHS TBEPIBIMU TeEJaMHU,
JKHAKOCTSAMM U ra3amu. 3akoH Ilackans. IIHeBMaTHUeCKHE MalIMHLI. 3aBUCHUMOCTE JaBJICHUS
XKUJIKOCTH OT TiyouHbl. ['mapoctatudeckuii mapamgokc. CooOmiaronmecs COoCyabl.
['mpapaBnuyeckne MEXaHU3MBL.

Atmocdepa 3emsin u atMmocepHoe aAaBieHHe. [IpUuMHBI CyIIECTBOBaHMS BO3AYLIHON
obonouku 3emnu. OnbiT Toppuuennu. M3mepenue atMocgepHOro NaBieHUS. 3aBUCUMOCTh
aTMOC(EpHOro JaBJI€HHUS OT BBICOTHI Haja ypoBHeM Mops. IlpuGopsl nns u3MmepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBUE JKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teslo. BeiTankuBaromias (apXxumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

JdeMmoHcTpamum.

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPHl.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmmarommecst CoCyabl.

I'mppaBnuueckuii npecc.

[IposiBienue neiicTBus aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIBI OT 0ObeMa MOTrpyKEHHOM yacTu Tena U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. YcioBue nuaBaHus TEI: TUIABAaHUE WM MOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEN Tea U KUAKOCTH.

ook wndE
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JlaGopaTopHbie padoThI U ONBITHI.

1. WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00beMa MOTrpyKEHHOU B
KUAKOCTh YacTH TeJa.

2. OrmpenenieHue BRITATKWBAIONICH CHIIBI, IEUCTBYIONIEH Ha TEJO, TIOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, ICHCTBYIONICH HA TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnsIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH
Ha TeJO B )KUAKOCTH, OT 00beMa MOTPYKEHHO! B )KUKOCTh YaCTH TeJa U OT
IJIOTHOCTH KUIKOCTH.

5. KoncTtpynpoBanue apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKH U OIpe/IesIeHIE e
IrPY30I0JBEMHOCTH.

Pa3nen 5. PaGora u MomHocTh. JHeprus.
Mexannueckasi pabota. MoIIHOCTb.
[IpocTbie MexaHU3MBI: pblyar, OJ0K, HAKIOHHAS IJIOCKOCTb. [IpaBuiio paBHOBEcHsl pblyara.

[IpuMeHneHnne mpaBuiIa paBHOBECHs pbluara K O0Ky. «3o0soToe npaBuiio» mexaHuku. KITJ]
MMPOCTBIX MCXaHU3MOB. HpOCTBIe MEXaHU3MBbI B 6I>ITy 1 TEXHUKCE.



Mexanunueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaienne ogHoro
BHJIa MEXAHWYECKON SHEPTUHU B IPYroil. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

JdemoHcTpauuu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Ompenenenue pabOThI CUIIBI TPSHUS IIPH PABHOMEPHOM JIBH)KEHUU TeJia 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. VccnenoBaHue yCcIOBUI paBHOBECHS phluara.

3. N3mepenue KI1/] HakJIIOHHO# TUIOCKOCTH.

4. W3yuenue 3aKoHA COXpaHEHUSI MEXaHUYECKON IHEPTHUU.

8-i1 KJ1acce
Pasznea 6. TemioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPHH CTPOCHHUs BemlecTBa. Macca u
pa3Mepbl aroMOB M MOJIEKYJ. OmbITBI, MOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBepAOro, >KUAKOrO M ra3oo0pa3HOro COCTOSHUN BemiecTBa. Kpucrammuueckue u
amopdubie Tena. OOBSCHEHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPABIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYeCKON Teopuu. CMmauMBaHUE U KANWJUISIPHBIEC SIBJICHUS.
TenoBoe pacmMpeHue u cxaTue.

Temneparypa. CBsi3p TeMmmepatypsl €O CKOPOCTHIO TEIJIOBOTO JABUKEHUS YaCTHIIL.
Buytpennsas osneprus. CrocoObl H3MEHEHHUS BHYTPEHHEH OSHEpruu. Terionepeaaya u
coBepIeHne padoThl. BUbI Temionepenaun: TeraonpoBOAHOCTh, KOHBEKIIHS, U3TyUEHUE.

KonnuecTtBo TemnoThl. Y7enbHas TEMJIOEMKOCTh BeEIIeCTBA. TerIooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TeIIoBoro 6anaHca. [InaBieHne U oTBepAEBaHNE KPUCTANIMYECKUX
BEIIECTB. YIeNbHas TeruioTa miamieHus. [lapooOpa3oBaHue u KoHAeHcanus. Mcmapenwue.
Kunenue. YnaenpHas teruiota mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPhl KUIICHHS OT
aTMoc(epHOTro JaBICHHUS.

BnaxnocTs Bo3ayxa.

3Hepr1/15{ TOIJIMBA. Y JelIbHAas TEIJIoTa CTOopaHus.

[Mpunnuner  paboter TemmoBbix apurarenedt KIIJ[ temmoBoro naBuratens. TemoBbie
JIBUTATEINIM U 3aIUTA OKPYXKAKOIIEH CPEBI.

3akoH COXPAHCHUA U IPCBPALICHUS SHCPI'UU B TCIUIOBBIX MMPOICCCAX.



JdeMoHcTpanHM.

Habnronenue OpOyHOBCKOTO JBHKEHUS.

Hab6monenue quddysun.

Habnronenue siBieHui cMauMBaHUs M KalWUISIPHBIX SIBICHUH.
HaGmoeHne TerioBoro pacmuypeHus Teil.

V3meHeHue gaBneHHs ra3a npu U3MeHEeHHH 00beMa U HarpeBaHUH WK
OXJIQXKICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bunp! Tenmonepenaun.

OxnaxaeHne Ipu COBEPIICHUN PAOOTHI.

. HarpeBanue npu coBepiieHnr paboThl BHEITHIMU CHJIAMHU.

10 CpaBHEHHE TEMJI0EMKOCTEN pa3InYHbIX BEILECTB.
11.HaOiroqeHre KUIEeHUs.

12.HabmioeHre moCTOSIHCTBA TEMIIEPATYPhI IIPH TIJIaBJICHUH.
13.Moaenu TEeIIoBbIX IBUTATEIEH.

arONE

©w~No

JlaGopaTopHble paGoThI U ONBITHI.

1. OmubITh IO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TPUTSKCHHS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

3. OnbITHI 10 HAOJIOCHHUIO TEILIOBOTO PACIIUPEHHMSI Ta30B, )KUIKOCTEH M TBEPIBIX

Te.

Ornpezenenue naBiieHUs BO3Ayxa B OAJJIOHE IINPHUIIA.

5. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCMOCTD JaBJICHUS BO3yXa OT €ro o0bema u
HarpeBaHUs WIH OXJIXKICHUS.

6. IIpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPHUYECKOMN TPyOKE OT TeMITepaTypHhI.

7. HaOmronenve u3MeHeHHsI BHYTPEHHEH dHEPTHH Tejla B pe3ylibTaTe Terionepeaadn
1 pabOThI BHEITHUX CHJL.

8. HccnenoBaHue siBIEHUS TEINIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit
BOJIBI.

9. Omnpenenenne KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOH MPH TETIOOOMEHE C
HArpeThIM METALTUYCCKUM IHITHHIPOM.

10.0Omnpenenenue yaenbHOM TEIIOEMKOCTH BEIIECTBA.

11.VccnenoBanue mporecca uCrnapeHusl.

12.0npenenenue OTHOCUTETHHON BIAYKHOCTH BO3/IyXa.

13.0Omnpenenenue yaeIbHOM TEIIOTHI TUIABJICHUS JIbJIA.

N

>

Pazgen 7. DaekTpuyeckue 4 MATHUTHBIE SIBJICHHS.

Onextpuszanus Ten. JlBa poga 3JIEKTpUUECKUX 3apsaaoB. B3zaumonelcTBue 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCUMOCTD CHITbI B3aUMOJICUCTBHS 3aPSDKCHHBIX TEJT OT BEIMYHUHBI 3apsII0B
Y PacCTOSTHUS MEXY TEIaMH).

Onektpudeckoe moiie. HampsHyKeHHOCTh DIEKTPHUUYECKOro Mojst. [IpHHIMIT Cymneprno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIN leKTpudeckuil 3apsia. CTpoeHue aToMma.
IIpoBOAHMKY U TUINEKTPUKH. 3aKOH COXPAHEHMSI dJICKTPUYECKOTO 3apsia.



ONEKTPUUECKUH TOK. YCJIOBUS CYLIECTBOBAHMSI 3JEKTPUUYECKOrO0 ToKa. VcTouHMKHM
HOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. Onekrpuueckoe HampsbkeHue. ColpoTHBIEHUE
IIPOBOJIHUKA. YJEIbHOE CONpPOTHUBIEHHE BemecTBa. 3akoH Oma g y4yacTKa LemH.
ITocnenoBarenbHOE U NApaJIEIbHOE COEAUHEHUE IPOBOJAHUKOB.

PaboTa 1 MOITHOCTH 3JIeKTpUUEcKOro Toka. 3akoH Jlxoyns—JIeHna. DneKkTpudeckue 1nenu u
NOTPeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOpoTkoe 3aMbIKaHHE.

ITocTossHHBIC MAarHuThl. B3auMoaelCTBHE IIOCTOSHHBIX MAarHUTOB. MaramTHOE IIOJIE.
MaruuTHOe noJie 3eMJIM U €ro 3HadeHue Jyis KM3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe
MOJIE DJEKTPUYECKOro ToOKa. I[IpuMeHeHue »BIeKTpOMAarHUTOB B TexHUKE. [lelicTBue
MAarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUIaTelib IOCTOSHHOTO TOKA.
Hcnosb30BaHnE AIEKTPOABUATATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apagness.  fIBieHue  dJeKTpOMarHuTHOM — mHAykuuu. IlpaBuno  Jlenna.
Onexrporereparop. CrnocoObl MONYyYEHHs JEKTPUYECKOM SHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

JdeMmoHcTpamum.

DnexTpu3anus Tel.

JIBa pojia SJIEKTPHUYECKUX 3aps/I0B M B3aMMOJICHCTBHE 3apsKEHHBIX TEIL.
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTUuecKas HHIYKIIHS.

3aKOH COXpaHEeHHUs IEKTPUUECKHUX 3apsJIOB.

[TpOBOTHUKY M TUDIIEKTPUKH.

MonenupoBaHH€e CHIIOBBIX JTUHUHA 3JIEKTPUUYECKOTO TOJIS.
VICTOYHUKH TTOCTOSTHHOTO TOKA.

. JleficTBUS ANIeKTPUUYECKOTO TOKA.

10 DNEeKTPUUYECKUIN TOK B )KUJIKOCTH.

11.T"a30Bblif pa3psn.

12.I3mMepeHne CuiIbl TOKa aMIIEpPMETPOM.

13.M3Mepenne 37eKTpUIeCcKOro HaIPsKEHHUST BOJTBTMETPOM.
14.PeocTaT u MarasuH CONPOTUBIICHUH.

15.B3anmMoieficTBHE MOCTOSIHHBIX MarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH Pa3/ieJICHHs TIOJTFOCOB MarHUTa.
17.MopaenupoBaHie MarHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarnuTHOE 1ose ToKa. DINeKTPOMAarHuT.

20./IeiicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
21.DnexTpoABUraTesb MOCTOSHHOTO TOKA.

22.MccnenoBanue siBICHUS SJIEKTPOMAarHUTHOW WHTYKITHH.
23.0nbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHHUSI.
25.071eKTpOoreHepaTop MOCTOSTHHOTO TOKA.

CoNoOAWNE



JlabGopaTopHble paGoThI M ONBITHI.

OmnbITH IO HAOTIOACHUIO STCKTPU3ALUH TET UHAYKIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue qefcTBUS 3JIEKTPUYECKOTO OIS HA MPOBOAHUKH U AUIIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPUIECKOH IETH MOCTOSIHHOTO TOKA.

M3mepeHue U peryarupoBaHue CUIIbI TOKA.

W3mepenue u peryarupoBaHue HapsHKEHUsI.

HccnenoBanue 3aBUCUMOCTH  CWJIBI  TOKA, MJIYLIEr0 4Yepe3 pe3ucrop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS HAa PE3UCTOPE.

7. OmnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUYECKOTO  CONPOTHBIIEHUS
IPOBOJHHKA OT €r0 JJIUHBI, IJIOIAIU TONIEPEUYHOr0 CEUCHU U MaTepHaa.

8. IlpoBepka npaBuiia CIOKEHHsI HAIPSXKEHUH IPU MOCIEIOBATEIIbHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia sl CUJIbI TOKA NP MapajIeIbHOM COSAUHEHUH PE3UCTOPOB.

10.Onpenenenre pabOTHI AMEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.0npeneneHrie MOLTHOCTH 3JEKTPUUECKOr0 TOKA, BBIIEISIEMOM Ha pe3nucTope.

12 VccnepoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO dYepe3 JaMIIOuKy, OT
HanpsDKEHUs Ha Hell.

13.0Onpenenenue KII1/1 marpeBarens.

14 .VccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3ydyeHne MarHMTHOTO IOJII HOCTOSHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pa3JeNeHun.

16.UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbl B3aMMOJICHCTBHUS KaTYLIKU C
TOKOM M MarHMTa OT CHUJIbI TOKA M HAaIIPaBJIEHUS TOKA B KaTYIIIKE.

18.M3ydenue neiicTBHAsS MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

19.KoHncTpyupoBaHue U u3ydyeHue padoThl AJIEKTPOABUTaTENs .

20.13mepenne KITJ[ anekTpoaBuraTeIsHONW yCTAaHOBKH.

21.0OmBITHI 110 MCCIEIOBAHUIO SIBJICHHS 3JEKTPOMArHUTHOW MHAYKIUH. MCCIel0BaHNE

W3MEHEHHU 3HAYEeHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

SoukhwnE

9-i1 KJ1acc
Pa3znen 8. Mexannuyeckue siBJICHUS.

Mexanndeckoe ABwkeHHE. MarepuanbHasg Touka. Cucrema ortcuera. OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 ABMKEHUSA. PaBHOMEpHOE mpsAMOIMHENHOE [BHXKEHUE. HepaBHOMepHOe
NpAMOJIMHENHOE JBH)KeHUE. CpefaHsisi 1 MTHOBEHHAss CKOPOCTh TeJla P HEPaBHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHOyckopeHHOe TpsiMONHHEHHOe nBkeHHe. CBoOomHOe maaeHue. OMbIThI
Tanmunes.

PaBHOMepHOE nBIKEHHME MO OKpykHOCTH. [lepron m wactora oOpamenus. JluHeitHas u
yIJIOBasi CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH Hbrotona. Bropoit 3akon HeroTona. Tperuit 3akon Herotona. I[lpuniun
CYTNEPIIO3ULINH CHIL



Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEeHUS! CKOJIbXKEHUS, CHJIa TPEHUS TTOKOS,
Jpyrye BUIbl TPEHHUS.

Cuima TSDKECTM W 3aKOH BCCMHUPHOI'O TAT'OTCHUS.

YckopeHue CBOOOJHOTO TAACHUS.

JBuxenne 1uiaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBecue MaTepuaibHOM TOYKU. AOCONIIOTHO TBepAoe Teno. PaBHoBecne TBEpIOro Tena ¢
3aKperICHHON OChbo BpaleHus. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3Menenue wumnyibca. MMmynbc cuibl. 3aKOH COXpPAHEHHUS HWMITYIIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckasi pabota u MOIIHOCTh. PaboTa cunm Tshkectd, ynpyroct, TpeHus. CBs3b
sHepruu u pabotel. IloTeHNManbHas 3HEPrus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIM.
[lorenumanpHass dHeprus cxarol npyxuHbl. KunHernueckas osHeprus. Teopema
KMHETUYECKOW SHEPIuu. 3aKOH COXPAaHEHUS MEXAHUYECKOW dHEPIUU.

JdeMoHcTpanum.

oMW

7.
8.
9.

Habnronenne MexaHMYeCKOTro ABMKEHHS TeJIa OTHOCUTENILHO PAa3HBIX TENl OTCYETA.
CpaBHeHHE ITyTel U TPACKTOPUI IBMKEHHS OJJHOTO U TOTO XK€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

H3mepenne cKOpoCTH B YCKOPEHHUS TIPSIMOJIMHEHHOTO IBUKEHUSL.

HccnenoBanue Mpu3HaKOB PAaBHOYCKOPEHHOTO JABIKEHHS.

HaGntoneHue nBUXeHUs Tella M0 OKPYKHOCTH.

Habnronenne MexaHMYECKUX SBJICHUH, MPOUCXOIAIINX B CHCTEME OTCUETa
«Tenexkay npu ee paBHOMEPHOM U YCKOPEHHOM JBH)KEHHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBHCHUMOCTh YCKOPEHHS TejIa OT MaccChl Tejla U ICUCTBYIOLIEH Ha HETO CHJIBL.

HaGnronenne paBeHCTBa CHIT IPY B3aUMOJICHCTBUU TEII.

M3meHeHMe Beca Tenna Ipy YCKOPEHHOM JBHKEHHH.

10.Ilepenayua uMITysIECa IPH B3AMMOACHCTBUH TEL.

11.TIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOACHCTBUH TeEIL.

12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMItyabca pu abCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HaGmroieHre peakTUBHOTO JBKEHUS.

15.CoxpaHeHne MeXaHMYECKOW IHEPTUU MPU CBOOOIHOM MaJCHUU.
16.CoxpaHeHHe MEXaHHUYECKOM SHEPTHUH TIPH JIBHKSHHUH TeJa IO ISHCTBUEM

HPY>KUHBI.

JlabGoparopHbie padoThI M ONBITHI.

1.

2.

3.

KoncTpynpoBanue Tpakra aJisl pa3roHa U JaJbHEUIIEr0 paBHOMEPHOTO IBUKEHHUS
IApUKA WK TEIEKKH.

Onpenenenue cpeHell CKOPOCTH CKOJIbXEHUS OpycKa I JBUKEHHS [LIapHuKa 110
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHne yCKOpEHUs Teja pU paBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOM

IJIOCKOCTH.

(0]



o N

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBUKECHHUU
0e3 Ha4aJIbHON CKOPOCTH.

[TpoBepka rumoTe3sl: €CIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HauyalbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHUCEIl, TO COOTBETCTBYIOIUE
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO
JIaBJICHUS.

Omnpenenenne k03 puLneHTa TPEHUS CKOIbXKEHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

Onpenenenue paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBU)KEHUU TeJa 10
TOPU30HTAIILHON ITOBEPXHOCTH.

10.0Onpenenenue paboThl CUIIBI YIIPYTOCTH NP MOIbEME I'Py3a C UCIIOIb30BAaHHEM

HCIIOABMXXHOI'O U ITIOABHUKHOI'O OJIOKOB.

11.M3yuyeHne 3aKkoHa COXpAaHEHUS SHEPTUH.

Paznea 9. Mexannueckue KoJIe0AHUA M BOJIHBIL.

KonebarenbHoe naBmxeHue. OCHOBHbIE XapaKTEPUCTUKH KoJI€OaHWI: IEpPHOJ, 4acToTa,
aMIUIUTyAa. MaremMaTuyeckuii W NpyKUHHbIA MasTHUKU. [IpeBpalieHue sHepruu Ipu
K0J1e0aTeIbHOM JABM)KEHHUU.

3aryxaromue KosiebaHus. BreiHykaeHHBIE KoieOanws. Pe3oHanc. MexaHMYECKHE BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH. [IpojoibHBIE M TONEpEeYHbIe BOJHBI. JlJIMHA BOJHBI U
CKOPOCTh €€ pachpocTpaHeHHUs. MexaHWYeCKHe BOJIHBI B TBEPJOM Telle, CEHCMUYCCKUE

BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BeIcoTa ToHa. OTpakeHue 3Byka. lHGpa3Byk U ynbTpas3ByK.

JdeMoHcTpanum.

SoukrwdE

Habmtoienue xosnebanuii Ten noj 1efCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha NIPY>KUHE.

Habintoienne BbIHYX/I€HHBIX KOeOaHUI 1 pe3oHaHca.

PacnipocTpaneHue MpoIoIbHBIX U MOMEPEYHBIX BOIH (HA MOJIEIIH).

HabnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKHI pe30HaHC.

JlaGoparopHbie padoThI M ONBITHI.

N

Ompenenenne 4aCTOTHl ¥ IEPHO/Ia KOJIECOAHUI MaTEMaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoineOaHui MPy>KUHHOTO MasITHHUKA.
HccnenoBanue 3aBUCUMOCTH TIepHUoia KoeOaHMid MOABEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

HccnenoBanue 3aBUCMMOCTH Meproia KOJIeOaHUid TPY>KMHHOTO MAasiTHUKA OT MAacChI
rpysa.

[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHH Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpys3a.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh NIEpHO/Ia KoJeOaHUui IPY>KMHHOTO
MasITHHUKA OT MacCChI I'py3a U JKECTKOCTHU IIPYKHUHEIL.

. VI3amepenue yckopeHusi CBOOOAHOTO MaJACHHUS.



Pasznen 10. 3J’[eKTp0MaFHI/ITH06 moJie " 3JICKTPOMAariuTHbIC BOJIHbBI.

3JI€KTpOMaFHI/ITHOG I10JIC. 9JI€KTpOM3,I‘HHTHBI€ BoyiHBEI. CBOIiCTBA QJICKTPOMArouTHBIX BOJIH.
IIkama QJICKTPOMAaruuTHBIX BOJIH. Hcnone3oBanue SJICKTPOMAarduTHBIX BOJIH JIA COTOBOH
CBA3U.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHoOBbIe cBOHCTBA CBETA.
JdemoHcTpauuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBEIE CBOMCTBA CBETA.

JlaboparopHblie padoThI M ONBITHI.
1. M3yuyeHune cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOHIILHOTO TenedoHa.
Paszgen 11. CBeroBbIe sIBJICHHS.

JlyueBass mogmenb cBera. Mcrounumku csera. lIpsamosmHENHOE pacnpocTpaHEHHE CBETa.
3armeHnus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKkoH IMpCIIOMJICHUA CBCTA. ITonHoe BHYTPCHHCC OTpPAXKCHUC CBCTA.
Hcmonns30BaHue MOJTHOTO BHYTPCHHET'O OTPAXCHUA B OIITUYCCKHUX CBECTOBOAAX.

Jlunza. Xon nyueit B muH3e. OnTudeckas cucrema (oroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
I'ma3 kak onrnueckas cucreMa. bau3opyKkoCTh U TaIbHO30PKOCTb.

Pasznoxxenue Oenoro cera B cnekTp. OnbiTel HptoToHA. CliojkeHHE CIIEKTPAJIbHBIX IIBETOB.
Hucnepcus csera.

JdeMoHcTpanum.

[IpssMonMHENHOE pacpOCTPAHEHHUE CBETA.

OtpaxeHnue cBera.

[Tonydenne n3o6paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuveckuii CBETOBO/I.

Xon nydeit B cobuparolei JnH3e.

XoJ nmy4deil B pacCEeMBaloOIIeH JIMH3E.

[Tonmy4yenne n300pa>keHUA € TOMOLIBIO JTUH3.

[Tpunumn neficTBus goroanmnapata, MUKPOCKONA U TEIECKOIIA.
10.Mopens raasa.

11.Pa3noxxeHue 6€10ro CBEeTa B CIIEKTP.

12.TTonyyenue 6e10r0 CBETa MPHU CIOKEHUH CBETA Pa3HBIX 1IBETOB.

©CoNoR~WNE

JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jy4a OT yIJIa MaJeHMUs.
2. M3ydeHue xapakTepUCTUK N300paKeHUs ITPEIMETA B INIOCKOM 3€pKale.



3. HccnenoBanue 3aBUCHMOCTH yIJia MIPEJIOMIICHHUS! CBETOBOTO JIyda OT yIila aJeHus
Ha TPaHUIIe «BO3AYX—CTEKIION.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOUPAIOIIEH JINH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OnbIThI 10 Pa3yIoKEHNIO OEJIOro CBETa B CIIEKTP.

OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC
(GUIBTPEI.

No ok

Pasznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u mmanerapHas mMozaenb aroma. Moxens aroma bopa. Mcnyckanue u
IIOTJIOIIECHUE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da-, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sfpa.
HyknonHas mozens atoMHoro sjapa. M3orombl. PanmoaxtuBHble npeBpaumienus. [lepuon
10JIypacnaia aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHHUs 3apsIOBOTO MU MAcCCOBOT'O UHCEN. DHEPrusi CBS3U
aTOMHBIX safep. CBsi3b Macchl U dHEpruu. Peaknuu cuHTe3a U aeneHus sjaep. McTouHuku
sueprun CoJIHIIA U 3BE3/I.

Anepnas sHepreTuka. JleiicTBUSA pagMOAKTUBHBIX U31YYEHUN HA KUBbIE OPraHU3MBI.
JdeMmoHcTpamum.

CHGKTpBI HU3JTYy4YCHUS U MMOTTIOLICHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogOpoIa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cueTunka HOHU3UPYIOMIMUX U3TYyUEHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MPOTYKTOB.

oukrwndE

JlaGopaTopHbie paGoThI U ONBITHI.

1. HabmioneHue CIIOMIHBIX U JIMHEHUYAThIX CHEKTPOB U3JIy4EHHS.

2. HccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU YACTHUIIBI TI0 TOPMO3HOMY TyTH (T10
doTorpadusm).

3. M3mepenne paanoakTuBHOTO (hOHA.

IHoBTOpPHTE/NIBLHO-0000 A0 MOLYIb.

[ToBTOpUTENBEHO-00001IAIONNI MOIYJIb MpEeIHA3HAUEH Ul CHUCTEMAaTU3aluu U 0000IIEeHHS
MPEIMETHOTO COJIEPKAHUS U OIbITa JESTENbHOCTH, IPUOOPETEHHOIO MPU M3YYEHUU BCETO
Kypca (U3MKM, a TakXke A MOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY IO
¢busuke 115 00yyarouuxcs, BbIOpaBIIMX ATOT YYEOHBIN MpeaMeT.

[Ipy M3yueHnn MaHHOTO MOJYJIS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BUIBI JACSITEIHHOCTH,
Ha OCHOBE KOTOPBIX OOECIEeUnBACTCS JOCTH)KCHHE TMPEIMETHBIX M METalpeIMeTHBIX
IUTAHUPYEMBIX PE3yJIbTaToOB oOyueHus, (popmMHUpyeTcs eCTeCTBEHHO-Hay4dHas IPaMOTHOCTH!
OCBOCHHME HAyYHBIX METOJOB HCCJICIOBAHUS SIBJICHUW MNPUPOJALI U TEXHUKH, OBIAJCHUE



YMCHUAMUA O0OBICHATH (1)I/I3I/I‘I€CKI/IC SABJICHUS, MNPUMCHAA IIOJYUYCHHBIC 3HAaHWA, pPCUIATb
3aaa4u, B TOM 4YHCJIC KAUECTBCHHBIC U SKCIICPUMCHTAJIBHEIC.

HpI/IHI_[I/IHI/IaJ'II)HO HeHTCHBHOCTHBIﬁ XapakTEep OaHHOT'O pasgcia pCalIn3yeTcCsa 3a CUYCT TOIO,
4qTo 06yqa101unecs1 BBITIOJIHAIOT 3aJIaHUA, B KOTOPBIX UM IIPCAJIaracTcCs.

Ha OCHOBE IOJIYYCHHBIX 3HaHUN pacro3HaBaTh U HAyYHO OOBSACHATH (PU3NYECKUE SBIICHUS B
OKpY>Karollel Mpupo/Jie U MOBCEAHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOJAbI HMCCIICAOBAHUA (1)I/ISI/I‘I€CKI/IX SIBJICHI/If/'I, B TOM YHCIIC OJId
IIPOBEPKH THIIOTE3 M MOJIYUYCHHSA TCOPETUYCCKUX BBIBOIOB,

OOBACHATH HAayY4YHbIC OCHOBBI Hanbosee BaKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, MPAKTHYCCKOI'O0 HCIOJb30BaHUA PA3JIMYHBIX HCTOYHHUKOB SHEPruu Ha OCHOBC
3daKOHa IMPCBPAlICHUA 1 COXPAaHCHUA BCCX N3BCCTHBIX BUJI0B SOHCPIUU.



Ilnanupyembie pe3yJibTaThl OCBOCHUS MPeAMeTa

JINYHOCTHBIE pe3yJIbTarTbl

B pesynbrare wusydyeHus QUMK Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHus Y
oOyyarorerocst OyyT c()opMHUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3Y/IbTAThl B YACTH .

l) INATPHOTHYECKOI0 BOCIUTAHUS

e IIPOSBICHME HMHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
buznyeckoil HayKu,
e IIEHHOCTHOE OTHOUICHHE K JOCTHKCHHUSM POCCHICKUX YUEHBIX-(DU3HKOB;

2) rpasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

e TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXIECHUHM OOIIECTBEHHO 3HAYUMBIX W
OTHUYECKHUX TIPOOJIEM, CBSI3aHHBIX C IMPAKTUYCCKUM IMPUMEHEHHEM JTOCTHKCHHM
bu3uKy;

e 0CO3HaHUE BAKHOCTH MOPAIBLHO-ITUYCCKUX MPUHIIMIIOB B JEATCIEHOCTH YICHOTO,

3) 3cTeTHYeCcKOro BOCIUTAHMS:

e BOCIPHUSATHE JCTETUYECKUX KadyeCcTB (PHU3MYECKOW HAayKu: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IHEHHOCTH HAYYHOI'0 IIO3HAHMS

e OCO3HAaHUE LEHHOCTH (U3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HaHUS
MUPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BA)KHEHIIEW COCTABIIAIOIIEN KYJIBTYPHI,

e pa3BUTHE HAy4yHOW JIOOO3HATENBHOCTH, UHTEpeca K  HCCIIEIOBATEIbCKON
JeSITeNIbHOCTH;

5) hopMupoOBaHHS KYJIbTYPbI 310POBbsI H IMOLMOHAILHOI0 GJIATOTIOJTYYHS

e OCO3HAaHUE I[EHHOCTH  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpe, BaXXHOCTH TMpaBWil 0€30MacHOrO TOBEACHUS Ha
TpaHCIIOpPTE, Ha JOpOorax, C OJJIEKTPUYECKUM M TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAIIIHUX YCIIOBHSIX;

e c(hOpPMHUPOBAHHOCTh HaBBIKA PEQIICKCHH, TIPU3HAHME CBOETO TpaBa Ha OMMUOKY U
TAKOT0 e MpaBa y Ipyroro 4esioBeKa,

6) TPy/10BOT0 BOCIIUTAHUSI

e AKTHBHOC YydYacTHe B PCEIICHUH TNpPaKTHYeCKUX 3amad (B pamMKax CEMbH,
00pa3oBaTeNbHON OpraHM3alliM, TOpOJa, Kpas) TEXHOJIOTHMYECKOH M COIHAIbHOM
HaMpaBJIEHHOCTH, TPEOYIOUX B TOM YUCIIE U (PU3MUECKUX 3HAHUM;

e HHTEPEC K MPAKTHUECKOMY M3YUECHHUIO MPO(pECCUid, CBI3aHHBIX C PU3UKOM;



7) 3KO0JOIrH4€CKOro BOCIIMTAHMA .

e OpHUEHTAlMs Ha NMPUMEHEHHE (U3NYECKUX 3HAHWH JJIs PElIeHUs 3a1ad B 001acTH
OKpYXKarolled cpefpl, IUIAHUPOBAHUS TIOCTYNKOB U OICHKM HX BO3MOXHBIX
MOCJIEACTBHUM JJIsI OKPYKAIOLIEH CPEJIbI;

e 0CO3HAHUE II00aJTbHOI0 XapakTepa SKOJIOTMUECKUX IPOoOieM U IMyTel X peuieHus;

8) aJanrtanu K H3MECHAIIMUMCH YCJI0BUAM COIMAIBHOM U l'[pHpO)IHOﬁ cpeabl:

e TMOTPEOHOCTH BO B3aWMOJICHCTBUM TPU BBIIIOJHEHUH HCCIEIOBAHUI U TPOEKTOB
(bu3n4ecKoil HalPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

e TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AESATEIbHOCTD;

e MOTPEOHOCTH B JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM yuciie (OpMYIUPOBATH UJIEH,
HOHSITUSL, TUIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

e OCO3HaHUE Ae(PUUUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 001acTH
buzuky,

e IIJJAHUPOBAHHUE CBOETO Pa3BUTHsI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUI;

e CTpPEMJICHHE aHATM3WUPOBATh M BBISBISTH B3aMMOCBSI3M TPUPOABI, OOIIeCTBa W
9KOHOMHKH, B TOM YHCJI€ C HCII0JIb30BaHHEM (PM3NYECKUX 3HAHUH,

e OLIEHKA CBOMX JICHCTBUHN C yYETOM BIIMSHUS Ha OKPYKAIOIIYIO CpPeny, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

MeTanpeaMeTHbIe Pe3yJbTAThI

B pesynbTare ocBOeHMs IporpaMMsl 1o (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs
y oOyuatomerocss OyayT cpopMUPOBaHbI MeTampeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
M03HaBaTeNIbHbIE YHHBEpCAJIbHbIE y4eOHbIe NEHCTBHS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHBIC
yueOHbIE JeICTBUS, pEryIsITUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.

IMo3naBaTebHBIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
Ba3oBble JJoruueckue geiicTBuA:

e BBISIBISTH U XapaKTEPHU30BaTh CYIIECTBEHHbBIC MPU3HAKUA 00BEKTOB (SIBICHUH);
YCTaHaBJ'II/IBaTI) CyHIeCTBeHHBIfI HpI/I3HaK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA JJISA
0000111eHUs 1 CpaBHEHUS,

BBISIBJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-H/ISI B paCCManI/IBaCMBIX q)aKTaX, JAaHHBIX
Y HAOJIFOICHUSIX, OTHOCSIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

BBISIBJIATH HpI/I‘II/IHHO'CHe}ICTBCHHLIe CBA3U HpI/I I/IBY‘IGHI/II/I (i)I/I?)I/I‘-IeCKI/IX ﬂBHeHI/Iﬁ nu
MPOIIECCOB, JeNIaTh BBIBOJBI C KCIIOJIb30BAaHUEM JCIYKTUBHBIX M HMHIYKTUBHBIX
YMOSaKHIOquHﬁ, BBIIBUT'ATh TUITIOTE3bI O B3ANMOCBA3AX q)HSPI‘-IeCKI/IX BCJIMYHH,
CaMOCTOSITEJILHO BBIOMpATh CIIOCOO pelleHUs Yy4eOHOW (u3nueckol 3amauu
(cpaBHEHHE HECKOJIILKMX BapHaHTOB PEIICHHsS, BBIOOP HaWOOJee MOIXOMISIICTO C
YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBaTe/LCKHe AeiiCTBUA.

® HCIIOJB30BaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'II:CKI/Iﬁ HHCTPYMCHT IIO3HAHWI,



e TPOBOJUTH IO CaMOCTOSITEJIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHbBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SIBIICHUS;

e OILIGHWBAThH HA IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, IIOTYICHHYIO B X0OJI€
MCCJICIOBAHMSI UITU DKCIIEPUMEHTA,

e CaMOCTOATENTBHO (HOpMYyIHUpPOBaTh OOOOIIEHUS ¥ BBIBOJABI IO pe3yJbTaTam
MIPOBEJICHHOTO HAOJIOICHNS, OTIbITA, UCCIIEIOBAHMUS,

e TIPOTHO3UMPOBATH BO3MOXKHOE JaJbHEWIee pa3BUTHE (U3MUECKUX IMPOIECCOB, a
TaKk)K€ BBIIBUTaTh MPEANOJIOKEHHs] 00 WX pa3BUTUU B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Paborta ¢ unopmanmeii:

e IPHUMEHATh pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl MPHU MOMCKE U 0TOOpe
UH(OPMALIMY WK TaHHBIX C YYETOM IMPEUIOKEHHON yueOHO (hru3ndecKkoi 3a1a4n;

e AHAIM3MPOBATH, CHCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH  MH(POPMALUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

e CaMOCTOATENbHO BBIOMPATh ONTHMANbHYIO (OpPMY IpeJCTaBlIeHUs] UHPOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a/1a4d HECIOKHBIMHM CXeMaMH, JuarpaMmmamu, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBHSA:

e B X0/ OOCYXJCHHS y4eOHOro maTepuaia, pe3yiabTaTOB JabOpaTOpHBIX PabOT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBATH
WJied, HaleJICHHbIE Ha pPEIICHHWE 3aJadd W TOJIep)KaHue OJaroKenaTellbHOCTH
OOILIEHNS;

e COIMOCTaBISITh CBOM CYXIEHHUS C CYXKACHUSMH JAPYIHX YYaCTHUKOB JIHANOTA,
OoOHapyKUBaTh pa3IMuUe U CXO/CTBO MO3UIINH;

e BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

e MNyOJIMYHO TPEACTABIATH PE3YJAbTAThl BBINOJHEHHOIO (PU3MUYECKOrO  OMbITa
(3KCTIepHMEHTa, HCCIICIOBAHUS, IPOCKTA);

e TIOHHMMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW M MHAUBHUIYaTbHOU pabOTHI
IIPU pEIIeHNN KOHKPETHON (U3NYECKOM MpoOiIemsl;

e TMPUHMMATh €M COBMECTHOH JEeATENBbHOCTH, OpraHU30BbIBaTh JEHCTBUSA MO €€
JOCTIDKEHUIO.  PaclpeNieNiiTh poiH, OOCYXKJaTh TMPOIECChl M Pe3yJbTaThl
COBMECTHOM paboThl, 0600011aTh MHEHHSI HECKOJIBKUX JIHOACH;

e BBITNIOJHITH CBOIO YacTh PalbOTHI, TOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HATPABICHUIO U KOOPAUHHUPYS CBOU ACUCTBUS C APYTUMHU YICHAMU KOMaH/IbI,

e OIICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOIMMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranusanms:
e BbIABIIATH HpO6J’I€MLI B JXHU3HCHHBIX U yqe6HBIX CUTyaluix, Tpe6y}0m1/1x JJISA
petieHus GU3NUECKUX 3HAHUH,

e OPHCHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHHATHS pemieHuil (MHAUBUIYaIbHOE,
NPUHSITHE PELICHUS B TPYIIE, IPUHITUE PEIICHUI TPYIION);



e CaMOCTOATEIBHO COCTABIATH AJITOPUTM pelICHHsS (PU3MUYECKOW 3a7aydl WM IUTaHa
UCCIICIOBAaHMSL C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUpPOBATh IIpeAJIaracMble BApUAHTHI PEILICHUH;

e JIeJIaTh BBIOODP U OpaTh OTBETCTBEHHOCTH 33 PELICHHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

e J1aBaTh AJICKBAaTHYIO OLEHKY CUTYal[MH U MIPEAJIararh IlaH €€ U3MEHEHUS,

e OOBSICHATH TMPHUYHHBI JOCTHKCHHS (HETOCTHIKCHHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETECHHOMY OIIBITY;

e BHOCHUTh KOPPEKTHUBBI B JEATEJIBHOCTH (B TOM UYHCIC B XOJ BBIMOJHCHHUS
(U3MYECKOTO HMCCICIOBAHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3YNbTATa LU U YCIOBUSIM,

e CTaBUTHh ceOs HA MECTO JPYroro uejoBeKa B XOJE CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHMSI U JIOTHKY JIPYIroro;

e TMpHU3HABATh CBOE MPABO Ha OMMOKY MpH pelleHuH (PU3NYeCKHX 3a7ady WId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ [IPaBoO JPYroro.

IIpenmeTHbIE pe3yJbTaThI

7-H KJace

K koHly o0ydeHust B 7-M KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

e HCIONB30BaTh MOHATUA. (QHU3MUECKME M XMMHUYECKHE SBJICHUS, HAONIOJCHHE,
OKCIEPUMEHT, MOJie]b, THUIOTE3a, EOUHUIBI (U3UYECKUX BEJIIMYUH, aToM,
MOJICKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBepaoe, XKUAKOe, ra3000pasHoe),
MEXaHUYECKOE JIBH)KEHHE (paBHOMEPHOE, HEpaBHOMEpHOE, MPSMOJIMHEHHOE),
TPAeKTOpHs, PaBHOICHCTBYOMIas cuia, Aedopmanus (ympyras, IUIacTHUECKas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IBI;

e pasnmuuaTh sBieHUS (aubdy3us, TEMIOBOe JBWKCHHE YACTHUIl BEIICCTBA,
PaBHOMEpPHOE JBUXEHUE, HEPABHOMEPHOE IBHKCHHE, WHEpLUs, B3aUMOJACUCTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIUICHHOW OCBIO BpallleHMs, Ieperaya
JaBJICHUSI TBEPABIMU TEJIAMHU, KUJAKOCTAMU U Ta3aMH, aTMOC(pEpHOE AaBlIEHUE,
IUIaBaHWE TeJ, TNPEBpAIlCHHS MEXaHMYECKOH HHEPruHM) IO ONMUCAHHIO UX
XapakTEepHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX JTaHHOE
du3nueckoe sABICHHE;

e pacmo3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (PU3UUYECKUX SBJICHUH B OKPYXKAIOLIEM
MHUpEe, B TOM uucle (pU3nuecKue SBJICHUS B NPHUPOJE. NMPUMEPH JBIKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOM M HEXWUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJie M TEXHUKE, BIMAHUE AaTMOC(HEPHOrO JaBICHHUS Ha SKUBOM OpraHusM,
IJIaBaHWE PBIO, phlUarv B TeJ€ YelIOBEKa, MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO
3ajayy B y4eOHYIO, BBIJICISATH CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (H3MYECKUX
SIBIICHUM;

e ONKCHIBATh H3YYEHHBIC CBOMCTBa Tel M (U3MUYCCKUE SIBICHUSA, HCIIOJIb3Ys
¢u3nueckne BenmuyMHBI (Macca, O0BEM, IUIOTHOCTh BEILNECTBA, BpPEMs, IIyTh,



CKOpPOCTb, CPEIHSsI CKOPOCThb, CHJIa YIPYIOCTH, CUJIa TSXKECTH, BEC Teila, Cuia
TpeHus1, AaBiicHHE (TBEpPIOro Teja, >KUIAKOCTH, Ta3a), BHITAJIKHBAIOIIAs CHIIA,
MeXaHH4YecKas paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHWJIBI, KO3 UIIUEHT
[OJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETUYECKAs: M MOTEHIIHAIbHAS SHEPIHUs), TIPU
OTHMCAHUU TIPABWIIBHO TPAKTOBATh (U3UUYECKUIN CMBICI HCIIONB3YEMbBIX BEIMYNH, UX
0003HaUYeHWsI W  CIUHUIBI (PU3WYECKUX BEJIMYMH, HAXOAUTh  (HOPMYIIBI,
CBSI3BIBAOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpad UK U3y4CeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYMH,

e XapaKTepH30BaTh CBOWCTBA TeJ, (U3MUYECKUE SIBIICHUS M TIPOIECCHI, UCIOIb3YS
npaBuja ClIoKeHus cui (BIOJb OJHOW IpsMoii), 3akoH I'yka, 3akon Ilackais,
3aKOH ApxuMesa, NPaBUIO pPaBHOBecHs pbiuara (0J0Ka), «30JI0TOC MPABHIION
MEXaHWKH, 3aKOH COXpPAaHCHHS MEXaHMYECKOM »JHEpruu, IpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa H 3allMCHIBAaTh €r0  MaTeMaTUYECKOe
BBIPAKEHUE;

e OOBICHATH (PU3MYECKHE SBICHHS, MPOIECCHl M CBONCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB C
ornopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUECKHX SIBICHUN, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemarh pacueTHble 3agaud B 1-2 nelcTBUS, HMCMONB3ys 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONIME (DU3MUYSCKHE BEIMYMHBI. HA OCHOBE AaHAJM3a YCIIOBUS 3aJlaud
3aMUChIBaTh KPATKOE YCJIOBUE, MOACTABIATh (PU3NYECKUE BETUYUHBI B (POPMYIIBI U
MPOBOJIUTH PACU€Thl, HAXOJAUTH CIIPABOYHBIC JaHHBIC, HECOOXOAUMBIC JJI PEIICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTh OTYy4YeHHON (DU3HUECKON BEIUYUHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIM (PU3UUECKHUX
METO/IOB, B OINMCAHUM HCCIEJOBaHUS BBIIAEIATH IMPOBEPSIEMOE MPEANOIOKEHNUE
(rumoTe3y), pa3nuYaTh W MHTEPIPETHPOBATH MOJIYUCHHBIH pPE3yabTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, I€JaTh BHIBOABI IO €ro pe3yabTaTaM;

e TIPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3WYECKUX SBJICHUM WIA (PU3NUECKHUX
CBOMCTB Ten: (opMynupoBaTh MPOBEPSIEMbIE MPEANOIOKEHHS, CcoOUpaTh
YCTAaHOBKY U3 TMPEIOKEHHOTO O00O0pYyIOBaHHUs, 3alUChIBATh XOJ[ OIbITa U
dbopMynUpOBaTH BHIBOJIBI,

e BBHINIOJIHATH MPSMbIE U3MEPEHUST PACCTOSHHS, BPEMEHH, MacChl Tella, 00beMa, CHIIbI
U TeMIepaTypbl C HCHOJIb30BAaHMEM AaHAJOTOBBIX M IU(POBBIX HPUOOPOB,
3anMchIBaTh MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOW abCOIOTHOM MOrPEUIHOCTH
U3MEPEHU;

e TIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETUIMHBI OT APYTOH C
UCTIOJIb30BAHUEM  TIPSMBIX  W3MEPEeHUH  (3aBUCHMMOCTH IYTH  PaBHOMEPHO
JBIDKYIIETOCS TeJla OT BPEMEHHM IBIDKCHUS Tea, CHJIBI TPEHUS CKOIBXKEHHUS OT
Beca Tela, KauecTBa 00paboTKU MOBEPXHOCTEW TeT M HE3aBUCUMOCTHU CUJTBI TPEHHUS
OT TUTOIIAJN COMPUKOCHOBEHHMS TEJ, CHJIBI YIPYTOCTU OT YJIWHEHHS TIPYKHUHBI,
BBITAJIKMBAIOIICH CUJIBI OT 00BbEeMa TOTPYKEHHOW YacTh Tela U OT IUIOTHOCTH
JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TJIYOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIIOBUH TUIaBaHMSI TEJ, YCJIOBHI PaBHOBECHS pbluara u OJIOKOB),
Y4acTBOBaTh B IJIAHUPOBAHUU YYEOHOTO HMCCIIEJIOBAaHHS, COOMpPATh yYCTAHOBKY W
BBITIOJTHATH U3MEPEHHUsI, CIeAYs MPEIOKEHHOMY TUTaHy, GUKCUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BEIIMYMH B BHUJIC MPEJIOKEHHBIX TaOJIUIl 1
rpaduKoB, NeNaTh BHIBOJIBI 110 PE3y/IbTaTaM UCCIICIOBAHHS,

e TMPOBOANUTH KOCBEHHBIE HM3MEPEHHs (U3NYECKMX BEIWYHMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTA W TBEPAOro TeJa, CHJIa TPEHUS CKOJBXKEHUs, JaBJICHHE BO3/YyXa,



BBITAJIKMBAIOIIAs CHUJIA, JIEHCTBYIOIIAs HA IIOTPY)KEHHOE B JKUJIKOCTh TEJIO,
KOO(QHIMEHT  MOJE3HOrO  JCHCTBHS  HPOCTHIX ~ MEXAaHU3MOB),  CIEIys
NPEUVIOKEHHOW ~ WMHCTPYKLUMHU: TPU  BBIOJIHEHUH  HM3MEpPEHHHd  coOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCIIATh 3HAYEHUE NCKOMOW BEJIMYMHBI,

e coONIONaTh TpaBWIa TEXHUKUM O€30macHOCTH mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

e YKa3bIBaTh MNPHHLHUIBI JEHCTBHA NPHOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JMHAMOMETP, COOOLIAIOIINECS COCYbl, 0apOMETp, pblyar, MOABHKHBIN
Y HETIOJIBWKHBIH OJIOK, HAKJIOHHAS TIOCKOCTH;

e XapakTepHU30BaTh IPUHLUIBI JEHCTBUA HM3YYEHHBIX NPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHUS (B TOM YHCIIE. MOJANIMIHHUKH, YCTPOHCTBO
BOJOIIPOBOAA, TUAPABINYECKUI IIpECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX SIBJICHUI M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

e MPUBOIUTH MpUMEpbl (HAXOAUTh HWH(POPMAIMIO O TNPUMEPax) MPAKTUUECKOrO
UCIIOJIb30BaHUS (PU3UYECKUX 3HAHUN B IOBCEIHEBHOW >XU3HU Ui oOecreueHus
0€30MaCHOCTH TpH OOpameHnH ¢ MPUOOpPaMU M TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHMsI 3JI0pOBbs M COOJIOJEHUS HOPM SKOJIOTMYECKOIO IIOBEACHUS B
OKpYKarolleu cpee;

e OCYIIECTBIATh OTOOpP MCTOYHMKOB MH(MOPMALMU B MHTEPHETE B COOTBETCTBUHU C
3a/laHHbIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIUXCS 3HAaHUM U IyTEM
CpaBHEHMs PA3JIUYHBIX HCTOYHMKOB BBIACIATH MH(POPMALUIO, KOTOpas SBISETCS
IIPOTUBOPEUMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

e HCIOJB30BaTh IPU BBHINOJHEHUM Y4YeOHBIX 3aJaHUil  HAayYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOTO COJIEp’KaHHus, CIIPaBOYHbIE MaTepUalbl, PECYPChl CETU
WutepHer, BnajeTh NpUeMaMM KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(OpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO037aBaTh COOCTBEHHbIE KPaTKHE MUChbMEHHbIE U YCTHbBIE COOOIIECHUSI HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpPMAIUU (PU3UIECKOTO COJEP)KAHHsI, B TOM UYHUCIE MYOINIHO
JenaTb  KpaTKHME COOOIIEHMs O pe3yiabTaTax IPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPHU HTOM TPaMOTHO HCIOJb30BaTh HW3YYECHHBIM MMOHATHHHBII
anmapar Kypca GU3UKU, COMPOBOXK/IaTh BHICTYIUIEHUE NPE3eHTaLnell;

e TIpU BBINOJHEHUU YYEOHBIX NMPOEKTOB M UCCIIEOBAHUN paclpeneisiTh 00I3aHHOCTH
B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 3aJla4aMH, CJIEIUTh 3a BBIIIOJHEHUEM
IUIaHa JEUCTBUM, aIeKBAaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIHLHOCTH
IpyNIbl, BBICTpanBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE, YYUTHIBas MHEHHUE
OKPYKaIOIIHX.

8-i KJ1acce

K koHiy obydyenust B 8-M KJjacce MpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHI:

e WCIOJIb30BATh MOHATHSI. Macca M pa3Mepbl MOJIEKYJ, TEIIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAUNINYECKUE U aMOp(HbBIE Tena,
HACBHIIICHHBIA W HEHACHIIIEHHBIM TMap, BJIAXKHOCTh BO3/yXa, TEMIEpATypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOM JBUTATElNb, YJIEMEHTAPHBIN JEKTPUUECKUN 3apsi,
AJIEKTPUYECKOE T0JI€, TPOBOJAHUKH U JUAJICKTPUKH, MOCTOSIHHBIN AJIEKTPUUYECKUI
TOK, MAarHUTHOE TIOJIE,;



e paznuuarh sBJICHHUS (TEIUIOBOE pacUIMPEHUE W CKaTHe, TeIUIonepenada, TeIioBOe
paBHOBECHE, CMayMBaHUE, KaNWUIIpHbIC SIBJICHUS, HUCIApEHHE, KOHJEHCallus,
IUIaBJICHWE,  KpucTaum3anus  (OTBep/AeBaHHME), KHUIICHHE,  TeIuIonepeaaya
(TETUIONpPOBOAHOCTD, KOHBEKIINS, U3IYUCHHUE), SICKTPU3AIIUs Tel, B3aHMOICHCTBUE
3aps0B, JEHCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, AEHCTBUE MarHUTHOTO I10JI HA IPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKIUS) 1O ONHCAaHHI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NUYECKOe SIBICHUE;

e pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (PU3UUECKUX SBICHUH B OKPYXKAIOIIEM
MHpE, B TOM 4ucie (pU3HUEcKue sIBICHUS B IPUPOAE: TOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBIEHUS B MPHUPOAE, KpUCTaLIbl B npupoze, usinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKUE SBJIICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE 1oJje 3emi, Apeid MoiocoB, pojib MAarHUTHOTO MO IS JKU3HU Ha
3emiie, NOJSPHOE CHUSHUE, IPU ATOM IEPEBOJAUTH IPAKTUYECKYIO 3ajady B
y4eOHYI0, BBLICISTD CYILECTBCHHbIC CBOICTBA (IPH3HAKH) (PU3UYECKHX SIBJICHHH;

e OIKCHIBaTb MW3y4YCHHBIE CBOMCTBA T€l U (PU3UYECKHE SIBICHUS, HCIOJIb3Ys
(u3nUecKre BeIMIUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIUYECTBO TEILIOTHI,
ylenabHas TEIJIOEMKOCTh BEUIECTBA, yJelbHas TEIUIOTa IUIABICHUS, YleIbHas
TEIUI0Ta MapooOpa30BaHus, yJelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(P(UIMEHT
MIOJIE3HOTO JICHCTBUS TEIJIOBOM MAlIMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/yXa,
NIEKTPUUECKUI 3apsiji, CHJIa TOKA, JJIEKTPHUUECKOE HaIpsUKEHHE, CONPOTUBICHUE
IIPOBOJHMKA, VYJAEIbHOE COINPOTHUBIIEHUE BEIECTBA, paboTa U MOILHOCTb
AIIEKTPUYECKOrO TOKA), TIPH OMUCAHUM MPABIIBHO TPAKTOBATH (DU3MUCCKUIT CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, OOO3HAU€HUs U €IUHUIBl (U3MYECKUX BEJIUYUH,
HaXOJUTh (OPMYIJIbI, CBS3BIBAIOIIME JAHHYIO (DPU3MYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH,;

e XapakTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBJICHHUS M IPOLIECCHI, HCIIOJIb3YS
OCHOBHBIE IOJIO)KEHUS MOJIEKYJIIPHO-KMHETUUYECKON TEOpHUU CTPOEHMSI BEIIECTBA,
IPHUHIMIT CYNEePIO3UIUK Mojiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHUS
3apsna, 3akoH Oma Juid ydacTka uemnu, 3akoH Jlxoyns—JIeHna, 3aKkoH coXpaHEHHs
SHEPIuH, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alHUCHIBATH €ro
MaTeMaTHUYeCKOE BhIPAKEHHUE;

e OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TeJ, B TOM 4YMCJIE€ U B KOHTEKCTE
CUTyallull NPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATb IMPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHHE U3 1-2 JOrMyecKkux I1aros ¢ ONOpon Ha
1-2 w3y4eHHBIX CBOWCTBA (U3NYECKUX SBICHUH, (U3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

e pemaTh pacyeTHbIC 3ajadyd B 2—3 JCUCTBUS, WCIOJIB3ysd 3aKOHBI W (OPMYIIHI,
CBsI3bIBalOIME (PU3MUECKHE BEIUMYMHBI. HAa OCHOBE aHalM3a YCJIOBUS 3aJauu
3alUChIBaTh KPAaTKOE YCJIOBHME, BBISBISATH HEJOCTATOK JAaHHBIX JJIsi pPELIeHHs
3a1aud, BBIOMpATh 3aKOHBI W (OPMYJbl, HEOOXOAUMBIE Ui €€ pEeLIeHHUS,
MIPOBOAMTH PacueThl U CPaBHUBATH MOJYYEHHOE 3HaYEHHE (PU3NYECKONW BETUUUHBI
C U3BECTHBIMU JJaHHBIMU,

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHIMTh MPU MOMOIIM (HU3HUECKUX
METOJIOB, HCIOJb3Yys ONHWCAaHUE MCCIENOBAaHUA, BBIIEIATH IPOBEPSAEMOE
MPEOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOPSAJKA MPOBEIACHHS HCCIEI0BaHUS,
JIENaTh BBIBOJIBI,

e IIPOBOJAUTH OIBITEI MO HAOMIOACHUIO (U3NYECKUX SIBICHUH WM (PU3NYECKUX
CBOMCTB Tes (KamWJUIAPHBIC SIBJICHUS, 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT €ro



o0beMa, TeMIepaTypbl, CKOPOCTH IIpOLIECCa OCTBIBAHUS M HAarpeBaHusl IpU
U3JIy4eHUH OT IBeTa H3IydYaromieil (Moriomariei) MoBEpXHOCTH, CKOPOCTh
UCTIAPEHHUS BOJBI OT TEMIIEPATyphbl JKUAKOCTH M IUIOMAAM €€ MOBEPXHOCTH,
JIEKTPHU3aALMs TeJI U B3aUMOJECHCTBUE 3JIEKTPUYECKUX 3aps0B, B3auMOJEHCTBUE
NOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allisl MArHUTHBIX IOJIEH IMOCTOSHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOI'O IOJIS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBa DJICKTPOJBHUraTeNsl MMOCTOSHHOTO TOKA): (hOPMYJIMpPOBATh MPOBEPSICMbIC
IPEANON0oXKeHUs,, coOupaTh YCTAHOBKY M3 IPEIOKEHHOro 000pyIOBaHus,
OTHCHIBATH XOJ1 OTIBITA U (POPMYIINPOBATH BHIBOJIBI;

e BBIIOJHATH IHPSAMBbIE HU3MEPEHUS TEMIepaTypbl, OTHOCHTEIbHOH BIaXXHOCTH
BO3/yXa, CHJIBI TOKA, HANPSDKEHUS C HCIOJIb30BAaHHEM aHAJIIOTOBBIX MPUOOPOB U
JAaTYUKOB (U3NYECKUX BEIMYMH, CPAaBHMBATH PE3YJbTaThl U3MEPEHHUH C ydyeToMm
3a/1aHHOM a0COJIIOTHO MOTPEIHOCTH;

e IIPOBOJUTH MCCIIEOBAHNUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BETMUMHBI OT APYTo ¢
UCIIOJIb30BAHUEM MPSMBIX M3MEpeHH (3aBHCUMOCTH COIPOTUBIICHUS IPOBOHHUKA
OT €ro JUIMHBI, IUIOIIAJM MONEPEYHOr0 CEYEHHsI M YAEIbHOI'O CONPOTUBIECHUS
BEIIECTBA MPOBOAHMKA, CHIIBI TOKA, WAYIIEr0 Yepe3 MPOBOJHHK, OT HAPSHKSHUS HA
IIPOBOJIHUKE, HCCIIEOBAHUE I1OCIEI0BATEIbHOIO M MApalIeIbHOTO COCIUHEHUMN
NPOBOJIHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, Cileqys NpeAsoOKeHHOMY IUIaHy, (UKCHpOBaTh  pe3yJbTaThbl
MOJyYeHHOW 3aBUCHMOCTH B BHJAE TaOMUI W TrpaduKOB, AENaTb BBIBOJBI I10
pe3ysbTaTaM UCCIIE0BaHu,

e TPOBOAMTH KOCBEHHBIC U3MEpCHUS (prU3nUecKuX BeauuuH (yaelbHas TeIIOEMKOCTh
BEIIIECTBA, CONPOTHBIIEHUE IPOBOJHHUKA, PaboTa W MOIIHOCTb 3JIEKTPUYECKOTO
TOKa): IUJIAHUPOBATh HM3MEPEHUs], COOHMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
clefysl NPeAsIoKEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEITUYMHBI,

e coOyoaTh MpaBWiIa TEXHUKU OE30MacCHOCTH Mpu paboTe ¢ JabOpaTOpHBIM
00opy0BaHUEM;

e XapaKTEepHU30BaTh MPHUHIUIBI JIEHCTBUA H3YyYCHHBIX NPHOOPOB W TEXHUYECKHUX
YCTPOKMCTB C OMOPOM Ha UX ONHCaHUs (B TOM YHCIIE. CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETp, BOJBTMETP, CUETUHUK DIEKTPUUECKON
SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelbHbIE HIEKTPONPUOOPHI
(mpuMepsl), ANIEKTPUUECKUE TPESIOXPAHUTEIH, MEKTPOMATHUT, JICKTPOBUTATEIh
IOCTOSIHHOTO TOKA), HMCHONB3ys 3HAaHHS O CBOMCTBaxX (H3MYECCKUX SIBICHHU WU
HeoOXxoauMble (PU3HUECKHUE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPHUTEIbHBIE MPUOOPHI 1O
CXeMaM H CXEMaTHYHBIM pHUCYHKaM (OKHIKOCTHBIH TepMOMETp, TEepMOC,
NCUXPOMETP, TUTPOMETp, JABUraTellb BHYTPEHHErO CropaHus, 3JIEKTPOCKOII,
peocrar), COCTAaBISATh CXEMbI DJICKTPUUECKHX IeMed ¢ MOCIe0BaTeIbHbIM |
napajjielbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3fiuyas YCJIOBHblE 0003HaueHUs
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e TPUBOIUTH MpUMEpHl (HAXOAUTh HWH(POPMALMIO O TPUMEPax) MPaKTUUIECKOTO
UCTIONB30BaHUsT (DU3MYECKUX 3HAHWN B TOBCEIHEBHOW JKU3HU I 0OECreueHUs
0€30MacHOCTH IpH OOpalleHuH ¢ MPUOOpPaMU M TEXHUYECKHMMHU YCTPOHCTBaMH,
COXpaHEHHsI 3JIOPOBbS M COONIONEHUS HOPM DSKOJOTHYECKOTO TIIOBEICHUS B
OKpYKarolleu cpere;

e OCYIIECTBIATH MOWUCK WH(POPMANUU (PHU3MUECKOTO COJCpKaHWsS B HHTEPHETE, Ha
OCHOBE MMEIOIINXCS 3HAHUNA W IyTeM CPaBHEHUS JOIOJHHUTEIbHBIX MCTOYHUKOB
BBIJICJIATE MH(OPMAINIO, KOTOpas SBISETCS NMPOTHBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;



e WCIOJIb30BaTh TIPHU  BBINOJHEHHH YYCOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
JAUTEPATYpy (PHU3MYECKOTO COJEPXKAaHUs, CIIPABOYHBIC MaTEpUalbl, PECYpPChl CETH
WurepHeT, BlaaeTh MNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, IMPeoOpa3oBaHHs
uH(pOpMaIMU U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIC W KPAaTKUE YCTHBIE COOOLICHHs, 0000IIas
MH()OPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PM3MYECKOTO COJCPIKAaHMs, B TOM YHCIIe
NyOJMYHO TPEICTABIATh PEe3yJabTaThl IMPOSKTHON WM HCCIIEI0BATEIbCKOM
JEATEIIFHOCTH, TpPU 3TOM TPaMOTHO HCIIOJIB30BATh HW3YyYCHHBIH MOHATHHHBIHN
ammapat Kypca (pu3MKH, CONPOBOXK/IaTh BHICTYIUICHUE MIPE3CHTALMCH;

e IIPU BBINOJHEHUU YYEOHBIX NMPOEKTOB M HCCIEIOBAHMN (M3MYECKHUX MPOLECCOB
pacnpenenate O00S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTABJICHHBIMH
3aJa4aMy, CIEAWTH 3a BBINOJIHEHWEM IUIaHA JICHCTBHM W KOPPEKTHPOBATH €ro,
aJICKBaTHO OILICHMBATh COOCTBEHHBII BKJIAJ B JICATCIBHOCTD T'PYIIIbI, BHICTPAUBATh
KOMMYHUKAaTHBHOE  B3aUMOJCHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3peliarb
KOH(JIUKTEHI.

0-i KJ1ace

K xonHmy oOydenusi B 9-M KJiacce mpeaMeTHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE IOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCS YMEHH:

e HCHOJNB30BaTh IOHATHUS. CHCTEMa OTCYETa, MaTepuajbHas TOYKa, TPAEKTOpus,
OTHOCHUTEJIBHOCTh ~ MEXaHHYECKOro  JBWKeHus,  nedopmarus  (ynpyras,
IUIACTHYECKast), TPEHHE, IIEHTPOCTPEMHTEIPHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LHEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, LIEHTP TSKECTH TBEPAOro
Tela, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, WH(pPa3ByK H
yIBTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh M JANbHO30PKOCTh, CIEKTPbI MCIYCKAaHUS M IOIJIOLIEHUs, aabda-,
Oera- 1 TaMMa-U3IIy4eHHs], U30TOIBI, sII€pHAst PHEPTeTHKa,

e pa3nuuaTh siBIcHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOEe JABM)KEHHE, CBOOOJAHOE TMajeHue Tell,
PaBHOMEpPHOE JIBUJKEHUE IO OKPYKHOCTH, B3aUMOJCIHCTBHE TeJ, PEaKTHUBHOE
JIBIKEHHE, KoJebaTebHOe ABMKEHHE (3aTyXaloIie U BBIHYK/ICHHbBIC KOJIcOaHus),
pPE30HAHC,  BOJHOBOE  JBW)KEHUE,  OTPAXXEHHE  3ByKa, IPSMOJIMHEHHOE
paclpoCcTpaHEHHE, OTpPaKCHME U IIPEIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE
OTpa’K€HHE CBETA, Pa3JIoKEHHE OEI0ro CBETa B CIEKTP U CI0XKEHUE CIEKTPAIbHBIX
I[BETOB, JAMCIIEPCUSl CBETA, E€CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HHUKHOBEHHE
JIMHEHYATOTO CIEKTpa M3IYYEHHsI) MO0 OMUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SIBIICHHE;

e pacmo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUM B OKPYKAIOIIEM MUpPE
(B TOM umcie (uU3MUECKHE SBICHHS B MPUPOJE. MPWIMBHI U OTIHBBI, JBHKCHUE
wianeT ColIHEYHOW CHCTEMbI, PEAKTUBHOE JABM)KEHHE JKMBBIX OpPraHHU3MOB,
BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH,
9X0, IIBeTa TeJl, ONTHYECKUE SBJICHHUS B MPUPOJE, OHOIOrHYEcKOoe JeHCTBUE
BUJMMOTO, YJIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO H3JIyYEHHUH, €CTECTBEHHBII
pasvoaKkTUBHBIN (JOH, KOCMHUYECKHE JIYUH, PaJHOaKTUBHOE U3Ty4eHHUE MPUPOTHBIX
MHHEPAJIOB, JCWCTBHE PaJMOAKTUBHBIX M3TYUYCHHH HAa OpPraHU3M 4YeJIOBEKa), MpH
9TOM IEPEBOAUTH MPAKTUUYECKYIO 3a/ady B y4eOHYI0, BBIACIATH CYLIECTBEHHBIE
CBOMCTBA (MIpU3HAKHM) (HUIUUECKUX SIBICHUH;



e ONKCHIBATh H3YYEHHBIC CBOMCTBA Tel M (PU3HUECKUE SABICHHS, HCIONb3YS
(u3nyeckre BeNWYUHBI (CpemHsss M MIHOBEHHAsh CKOpOCTh Tela  HpH
HEpaBHOMEPHOM JBIDKEHUH, YCKOPEHHE, MepEeMEIIeHUE, MyTh, YIIIoBas CKOPOCTh,
CHJIa TPEHMs, CUJIa YNPYrOoCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO IajeHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHWYecKas padoTa M MOIIHOCTB,
NOTEHIMAJbHAsL SHEPrus Teja, MOJHATOrO HaJ  IOBEPXHOCTbIO  3€MIIH,
NOTEHIMAJIbHAS DSHEPIHs CXKATOM TNPYXKUHBI, KUHETUYECKas SHEpPrus, IOJHas
MEXaHU4YecKasi SHEpPIus, Nepuo] 1 4yacToTa KojaeOaHHi, AJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelib MPEJIOMIICHHS CPEIibI), TPH
ONKCAaHUM TNPABWIBHO TPAKTOBaTh (DPU3NYECKUH CMBICI MCIIOJIb3YEMbIX BEJIUYHMH,
o0O3HaueHWst M eAMHUIBI (U3NYECKUX BEIUYMH, HAXOAUTh  (HOPMYJIHI,
CBSI3bIBAIOILME JIAaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYIrMMH BEIMYUMHAMHU, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEITUYMH,

e XapakTepHU30BaThb CBOWCTBA TeJl, (PU3UYECKUE SIBJICHHUS M IPOLIECCHI, HCIIOJIb3Ys
3aKOH COXpaHEHHsI DJHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHs, IPHHIIUI
CYNEpIO3UIMM CHJI, NPUHLUMI OTHOCUTeNbHOCTU [anmumnes, 3akoHbl HproTOHA,
3aKOH COXPaHEHHS WMITYJIbCa, 3aKOHBI OTPAKEHHS U MPEJIOMIICHHUSI CBETA, 3aKOHBI
COXpPaHEHMsI 3apsI0BOTO M MAcCCOBOTO YMCEN IMPH AJEPHBIX PEaKLUsIX, IPU ITOM
JIaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3alHCHIBATH €r0 MaTeMaTHYecKOoe
BbIPA)KEHUE;

e OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallUd IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa. BbIABIATH IPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPO Ha
2-3 W3y4YCHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, (U3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e peliaTth pacueTHbC 3amaud (OMUparolIMecs Ha CHUCTeMYy U3 2—3 ypaBHEHHIA),
UCTIONB3YS 3aKOHBI ¥ (POPMYITBI, CBSI3BIBAIONINE (PU3NIECKHE BETMUNHBI: HA OCHOBE
aHaJM3a yCJOBHUS 3aJaud 3alMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE
WIM U30BITOUHBIE J1aHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOIUMBIE IS
pelIeHNs, MPOBOJUTH pAcyeThl U OIEHMBATh PEATUCTHUYHOCTh IOJyYEHHOTO
3HaYeHHS (PU3NIECKON BETMINHBI;

e pacro3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH HOMOLIM (HU3HYECKHX
METO/IOB, HCHOJB3ysd OIMCAaHWE HCCIIEOBAaHUS, BBIIENATH IPOBEPSEMOE
NPENONI0KEeHNE, OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HMCCIIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThl HAOIOICHUIA U OIBITOB;

e TIIPOBOJAUTH OIBITBI MO HAOMIOACHUIO (U3NYECKUX SIBICHUM WM (U3HYECKHX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPTUH,
3aBHCUMOCThH TEpHOAa KOJIOAaHWH TPYXKMHHOTO MAasTHMKa OT MacChl Ipy3a U
KECTKOCTH TIPYXHHBI W HE3aBUCHMOCTh OT aMIUTUTYABl MAaJbIX KOJIeOaHMI,
OpSAMOJIMHEHHOE paclpoOCTpaHEHHE CBeTa, pa3iioKeHue Oeloro cBeTa B CIEKTP,
U3y4eHHE CBOWCTB M300paKEHHSI B IUIOCKOM 3€pKalie M CBOHCTB HM300paskeHUS
npeaMera B coOuparoliel JmH3e, HaOMIOJIeHHe CIUIONIHBIX W JIMHEHYaThIX
CTMIEKTPOB HM3JIYYCHHS). CAMOCTOSATENLHO COOUpATh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 000py10BaHMUs, OMMCHIBATH XOJI ONBITA U €r0 Pe3yabTaThl, GOPMYIUPOBATH
BBIBOJIBI,

e TPOBOJAUTH NMPH HEOOXOTUMOCTH CEPHUIO MPSAMBIX W3MEPEHUH, oIpenenss cpeiHee
3HAUCHHE U3MepsieMOi BelnnIuHbl (POKYCHOE PACCTOSIHUE COOMpAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOp crioco0a n3MepeHus (M3MEepUTELHOTO Mpubopa);

e IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEIMUYUH C UCIOJIb30BaHUEM
NpPSMBIX H3MEpeHH (3aBHCUMOCTh IyTH OT BPEMEHU IPU PAaBHOYCKOPECHHOM



IBUKCHUHM 0O€3 Ha4dallbHOM CKOpOCTH, TepuoAa KojeOaHWi MaTeMaTHYecKOTro
MasTHUKA OT JJIMHBI HUTH, 32aBUCUMOCTH YIJIa OTPAKEHUSI CBETA OT YIJIA MAJICHUS U
yria TpeJOMIICHHS  OT  yrja [aJCHWs). IUTAHUPOBaTh  HCCIICIOBAHHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DUKCHPOBATh pE3YyJbTaThl MOJYyYEHHOMU
3aBUCHUMOCTH (DM3MYECKHX BEIWYMH B BHJE TAOJUIl U TPaPUKOB, ACIATh BBHIBOJBI
10 pe3yJbTaTaM UCCIEI0BAHMS,;

e TMPOBOJUTH KOCBCHHBIC HM3MEpPCHHS (PH3MUECKUX BEIMUYUH (CpPEemHss CKOPOCTh MU
YCKOpEHUe Teja MpH PABHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOTO
MAJCHHUS, KECTKOCTh MPYKUHBI, KOAPDUIIUEHT TPESHUS CKOJIBLKEHUS, MEXaHUIeCKast
paboTa W MOIIHOCTb, YacTOTa M TMEpUOJ KOJeOaHHM MaTeMaTUYecKOoro u
MPYKUHHOTO MasiTHUKOB, ONTUYECKAsl CHJIa COOMPAIONICH TUH3bI, PaJHOaKTHBHBIN
(GOH): MIAHUPOBATH H3MEPEHHUsS, COOMpPATh IKCICPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHSITh U3MEPEHUSI, CIEAYs IPEITI0KEHHOW MHCTPYKIIUU, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBl U AHAJU3UPOBATh IIOJIyUCHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU
IIOTPELIHOCTH U3MEPEHUN;

e coOyoaTh TMpaBWiIa TEXHUKU O€30MacHOCTH TMpu pabdore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

e pa3nuyaTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MYECKHX MOJEINEi: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUCUHBI MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO 5]Ipa,;

e XapaKTEpH30BaTh NPHUHIIUIBI JEHUCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpoil Ha uX onucandus (B TOM 4YHCIE: CHHIOMETP, JATYUKH
MOJIOKEHHUS, PACCTOSAHHUS M YCKOpPEHHUs, pakeTa, HXOJOT, OYKH, IEPHUCKOII,
doroanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOM, [O3UMETp, Kamepa
BuibcoHa), UCTIONB3ys 3HAHUS O CBOMCTBAX (PM3MUCCKUX SIBJICHHN U HEOOXOIUMBIE
buznyecKkre 3aKOHOMEPHOCTH;

e WCIOJIB30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3YyYEHHBIX TEXHUUYECKHX
YCTPOMCTB, HW3MEPUTENIBHBIX MPHOOPOB U TEXHOJIOTHYECKUX IMPOLIECCOB MPHU
petieHur y4eOHO-TIPAaKTUYECKUX 3aJlad, ONTHUYECKHE CXEMbI IS TOCTPOCHUS
M300paXeHH B MIIOCKOM 3epKajie U coOUparoliei TuH3e;

e TMPHBOJUTH NPUMEPHl (HAXOAUTH HHGPOPMAIMIO O TMPUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHWUN B TMOBCEIHEBHON XKU3HU NJsl 0OecredeHus
0e30MacHOCTH Npu OOpallleHuH C MpudopaMu M TEXHHYECKHMMM YCTPOICTBaMH,
COXpaHEHHS 3/I0pOBbS U COONIOJIEHUS HOPM DSKOJOTHYECKOTO TIOBEACHUS B
OKpYKarolleu cpese;

e OCYIIECTBJIATh MOUCK HHGPOpMAIUK (PU3NUECKOTO COJEp)KaHUS B MHTEpHETE,
CaMOCTOSITENIbHO (hOPMYIIUPYsI TIOUCKOBBIM 3ampoc, HAXOIUTh MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TONy4YeHHOW HH(OpMalMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEITLHBIX HCTOYHUKOB;

e HCMOJB30BaTh TMPH BHIMOJHEHUH YYEOHBIX 3aJaHUNA  HAYYHO-TIOMYISIPHYIO
auTeEpPaTypy (U3HUYECKOTO COJEPKaHMsI, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WuTepHeT, BIajeTh NpUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPEoOpa3oBaHUS
uH(pOpMaIUK U3 OJTHON 3HAKOBOU CHCTEMBI B JPYTYIO;

e cCoO3/aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpPMallMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COJEp>KaHusl, MyOIUYHO
MPEACTABIISITH PE3YAbTAThl IPOSKTHOM MIIM UCCIEA0BATENIbCKON NESITEIbHOCTH, TIPU
3TOM TPAMOTHO MCIOJIb30BaTh M3YYEHHBI NOHATUWHBIN ammapar H3y4aeMoro
pa3nena (QU3UKH W CONPOBOXKIATh BBICTYIJICHUE TMPE3EHTAIE C Y4eTOM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TemaTuuyeckoe MIIAHUPOBAHUE

7-H KJ1ace

Ne HanmenoBanu | KosmmuecTBo yacos

11/_ € pa3esioB U DaekTpoHHbBIE (HH(POBHIE)
TeM Beer | KonTposbnel | IIpaKTHYECKH | gGpa3zoBaTesbHbIE pecypebl

" nporpammbi |0 e pa6oThI e paboThl

Pa3znen 1.®@u3uka u ee poib

B [IOBHAHHMH OKPYKaIOIIEero Mmupa

bubmorexa T UC «MOS

dusuka —

1.1 | nayxa o 2 mkosa» — lesson.academy-

' content.myschool.edu.ru/03/0

pupoJie 7
PUsHICCKe ®dusuka, 7 xkimace, DI'AOY

1.2 2 1 HITO «Axanemust
BEJINYHNHBI

Munnpocseuienus Poccuny»

EcrecTBenno-

1.3 | HayuHBIN METOJ 2 1 <..>
MO3HAHUA

Wroro mo pazneny 6

Pazgen 2.IlepoHayajibHbIe

CBCACHHUS O CTPOCHMM BEIIECTBA

Crpoenue

21| P 1 <.>
BEIIECTBA
JBr>xenue u
B3aUMO/IEVCTBU

2.2 A 2 1 <.>
€ YaCTHII
BEIIECTBA
ArperatHble

2.3 | cocTosiHUS 2 <..>
BEIIeCTBA

Hroro no paszneny 5

Paznen 3./IBuskeHune U B3aUMO/IeiicTBHE TeJl
Mexanundeckoe

3.1 3 <..>
JBIKEHUE
HNueprus

3.2 | [HEPHITL 4 1 <.>
Mmacca,




IIJIOTHOCTb

Cuia. Buner
CHII

3.3 14 1 2

Hroro mo pazaeny 21

Pa3nen 4./laBjieHue TBepPAbIX TeJ, )KUAKOCTEH 1 ra3oB

aBneHue.
[Tepenaua
JIaBJICHHS
4.1 | TBEpABIMHU 3
TEJIaMH,
JKUIKOCTSIMH U
rasamu

JaBiaenue
KUJKOCTH

4.2

AtmochepHoe
JIaBIICHHE

4.3

JlenicTBue
JKHIKOCTH U
4.4 | ra3a Ha 7 1 3
MOTPY>KEHHOE B
HHUX TEJIO

Hroro no pazaeny 21

Pa3nes 5.PaGora u MOIIHOCTH. DHeprus

51 PaGora u 3 1
MOIIHOCTH

59 IIpoctsre 5 1
MEXaHU3MBI

53 Mexanunyeckas 4 1 1
SHEpPTrus

Hroro mo paznmeny 12

[ToBTOpenue 3

OBIIEE

KOJIMYECTBO

YACOBIIO 68 3 12

I[MPOTPAMME




8-1 KJ1acce

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue (uadpoBbe)
n/ | pasienoB M TeM | Beer | Komtpoasnsi | [lpakTHdeck 06pazoBaTebHbIe
| HporpaMMBI 0 e paéoTsl ue padoTnl pecypebl
Paznea 1.TenyioBble sIBJICHUS
CrpocHie 1 bu6aunorexa ®I'UC «Mos
11 CB(E)ﬁCTBa 7 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/
BELIECTBA 08
TeIrUIOBLLE ®dusuka, 8 xknace, PI'AOY
1.2 HDOLECCRL 21 1 5 JIIO «Axagemus
port Munnpocsenienust Poccuny»
Utoro no pazneny 28

Pazgen 2.9sexkTpuyeckue M MArHUTHbBIE SIBJICHUSA

DIEeKTpUUYECKHE
3apsizibl.
3apsiKeHHbIE Tena
U UX
B3aWMO/ICHICTBUE

2.1

[TocTostHHBIN
ANEKTPUUECKUN
TOK

2.2

20 1

MarauTtHnle
SIBJICHUS

2.3

1,5

DJIEKTPOMAarHuTH
ast MHAYKIUS

2.4

Hroro no pazneny

37

[ToBTOpenue

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOT'PAMME

68 3

14,5




9-11 KJ1aCC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue T —
n/ | pasienoB M TeM | Beer | Kontpoasnsi | lpakTHdeck 06pazoBaTebHbIe
I | HporpamMMBel 0 e paéoTsI ue paéoTsl pecypebl
Paznea 1.Mexanuueckue siBJeHUS
Mexanunueckoe Bbubmnorexa ®I'NIC «Mos
1.1 | ABWKEHHE 1 10 1 mkosa» — lesson.academy-
"~ | crtocoObI ero content.myschool.edu.ru/03/
OIHUCAaHUA 09
BsanmoeiicTaie dusuka, 9 kimace, PI'AOY
1.2 Tor 20 1 3 HIIO «Axamemust
Munnpocsenienust Poccuny»
3aK0HEI
1.3 10 3 <.>
COXpaHEHUs
Wroro mo pazneny 40
Pasznen 2.Mexannueckne Ko1e0aHus U BOJIHbI
Mexannueckue
2.1 7 3 <..>
KOJIeOaHUs
Mexannueckue
2.2 8 1 3 <.>
BOJIHBL. 3BYK
Hroro no pazaeny 15

Pa3nen 3.2/ieKTpOMarauTHoe

MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHDBI

ONEeKTPOMarHuTH
o€ TIoJIe !
3.1 6 2 <..>
3JIEKTPOMArHUTH
bIE€ BOJTHBI
Hroro no paszneny 6
Paznen 4.CBeToBble siBJIEHUA
3aKOHBI
4.1 | pactipocTpanenust | 6 2 <..>
cBeTa
JIun3bl 1
4.2 | onTHueckue 6 3 <..>

PUOOPHI




Paznoxenne

4.3 | 6enoro ceera B 3
CHEKTP

Hroro mo pazaeny 15

Pa3gea 5. KBaHnToBbIe AIBJICHUSA

Hcnyckanue u
5.1 | mormnoiexue 4
CBETa aTOMOM

59 Crpoenue 6
aTOMHOTO si/ipa

53 SAnepHbie 7 1
peakuumn

Hroro no pazneny 17

Paznen 6.IloBTOpHTEIHLHO-0000 A0 MOTYTb

IToBTOpEHUE U
00001IEeHHE
6.1 | conepxanus 9
Kypca (pu3MKu 3a
7-9-i1 ximacc

Hroro no paszneny 9

OBUIEE

KOJIMYECTBO

YACOB I1O 102 3

I[TPOTPAMME
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