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MNOSICHUTEJIbHAS 3AITUCKA
Pabouas mporpamma o ¢pusuke coctaBieHa Ha OCHOBE:

ocHoBe denepasbHOrO TIOCYAAPCTBEHHOTO 0OPa30BaTENBHOIO CTAaHAAPTa OCHOBHOTO  OOIIEro
obpazoBanus (IIpukxaz Munnpocsemenuss Poccunm ot 31 05 2021 r© Ne 287, 3aperucrpupoBaH
MunuctepctBoM roctuiiuu Poccuiickoit @enepamuu 05 07 2021 r., per. Homep — 64101) (nanee — OI'OC
000), IlpumepHoil mporpamMmbl BOCHUTaHMs, C YYETOM pacHpelesIEHHBIX II0 KjlaccaM IPOBEPSEMBIX
TpeOoBaHUI K pe3ynbTaTaMm ocBoeHHs (OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOILEro
oOpa3oBaHMsI.

CopneprkaHue mporpaMMbl HaIlpaBiIeHO Ha (POPMUPOBAHKIE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIIUXCS U
OpTraHU3aIMI0 U3Y4YeHUs1 (U3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH MTPEIMETa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pE3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yrommii 111 €CTECTBEHHOHAYYHBIX YUYEOHBIX MTPEAMETOB, MIOCKOJIBKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBJICHUH, H3y4acMbIX XUMUEH, ONOJIOTHEN, aCTPOHOMUEH
u pusndeckoit reorpadueii. Dusuka — 3TO MpeAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTHHY MUpPA, HO U MPEAO0CTABIIAECT HauOoJee sICHbIe 00pa3Ibl IPUMEHEHUS
HAy4YHOT'O METO/Ia MO3HAHUS, T.€. croco0a MoMy4yeHus JOCTOBEPHBIX 3HaHU 0 Mupe. Hakonen, pusuka —
3TO MPEAMET, KOTOPBII HapsAy C IPYTUMU €CTECTBEHHOHAYYHBIMH MIPEAMETAMHU JIOJKEH JaTh KOJIbHUKAM
MpeJ/ICTaBICHUE 00 YBIEKATeNbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMHS.

OpnHa 13 rIaBHBIX 337ja4 (GU3NUYECKOro 00pa3oBaHus B CTPYKType 001ero ooOpa3oBaHus COCTOUT B
(OopMHPOBaHNY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M HHTEpECa K HAyKe y OCHOBHOW Macchl 00ydaro
IIMXCsl, KOTOPbIE B JajibHEHIIeM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX chepax nestenpbHocTH. Ho He
MeHee Ba)XKHOM 3ajjaueil SIBJISETCS BBISBICHUE U ITOATOTOBKA TAJaHTIMBbIX MOJIOJIBIX JHOACH s
POAOIDKEHHUs 00pa30BaHus U AajbHeHIe mpodeccnoHaIbHON AEATEIbHOCTH B 00JIACTH €CTECTBEHHO
HAy4YHBIX UCCIIEIOBAHUN U CO3/1aHUU HOBBIX T€XHOJOTUH. COrIacHO MPUHATOMY B MEKIYHAPOIHOM
cooO1iecTBe onpeseneHuto, «kEctecTBeHHOHayuHasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHUMaTh
aKTUBHYIO TPaXKIaHCKYIO MO3UIUIO IO 0OIECTBEHHO 3HAYMMBIM BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro TOTOBHOCTb UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeAMU. HayuyHO rpaMOTHBIN
YeJIOBEK CTPEMUTCSI y4aCTBOBATh B ApIYMEHTHPOBAHHOM O0CYKJIEHUU MPOOIJIEM, OTHOCSILUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJOTHSIM, YTO TpeOYyeT OT HETro CIEAYIOIINX KOMIIETeHTHOCTEH:

— HAY4YHO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAay4YHOTI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCITIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOIIHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: Gpu3MKu Ha ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npenojaBaHus yuyeOHoro npeamera «Dusmka» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit enepa



L[MH, pEaTU3YIOLINX OCHOBHBIE 00111€00pa3oBaTebHbIE IPOTPaMMbl, YTBEPKAEHHOIH perienneM Komneruu
MunuctepcTBa npocBenieHus: Poccuiickoit deaepanun, mpotokod ot 3 gexadps 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuku:

— npuoOpeTeHre HHTepeca U CTpeMIICHHs 00yJarouXCcs K HAYYHOMY U3YUYEHHUIO MPHPOJIBL,
pa3sBUTHE HMX MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— Ppa3BHTHE MPEACTABICHUI 0 HAYYHOM METO/Ie NO3HaHUs U (hopMUpOBaHUE
UCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

— (opmMupoBanue HAyYHOTO MHUPOBO33PEHHSI KaK Pe3yJbTaTa U3y4YEHHsI OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

— ¢opMupoBaHUE MIPEACTABICHUH O POJIU (GPU3UKHU TSl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHi;

— pa3BUTHUE NPEJCTABICHUN 0 BOBMOXKHBIX cpepax Oyayiiei nmpodeccnoHanbHOM e TeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEeieMy 00y4eHHIO B 9TOM HalpaBICHUH.

JlocTHKeHHE ITHX 1IeJIei Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00ECIeUnBaCTCsl pEIICHHEM
CIICYIOLIHX 3a1a4:

— MpUOOpETEeHNE 3HAHUM O TUCKPETHOM CTPOCHHUH BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpHOOpeTeHNEe YMEHUH ONMUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C UCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOJA0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCII0JIb30BaHUCM q)HSI/I‘leCKI/IX
MO[[GJIef/'I, TBOPYCCKUX U ITPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— Pa3BHUTHUC YMGHI/Iﬁ Ha6J'II-OI[aTB MNPpUPOAHBIC ABJICHHA U BBIIIOJHATH OIIBITHI, J'Ia60paTOprIe pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUA C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE MPUEMOB pabOThI ¢ MH(popMaIel (pu3ndeckoro copepkanus, BKIoUas HHpopMarumo o
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTHYECKOE OIIEHMBaHUE UH(OpMaIuuy;

— 3HAaKOMCTBO CO C(l)epaMI/I HpO(l)eCCHOHaHLHOﬁ ACATCIbHOCTH, CBA3aHHBIMU C (bH3HKOﬁ, n
COBpPCMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUKCHUAX (1)I/I3I/ILIGCKOI71 HayKH.

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

B cootBerctBun ¢ @PI'OC OO0 ¢usuka sBnasercs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOuiero obpazoBanus. JlaHHas mporpaMMa npeycMaTpuBaeT u3yuyeHue pu3nku Ha 6a30BOM ypoBHE B 7
Kjlacce B 00b€Me 68 yacoB 1o 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa
®dusnka — Hayka 0 IPUPOJE, U3ydaeT (PU3NUECKUE ABICHHS: MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKHUE,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BeluynHbl. M3Mepenue dpuszndeckux Bennuud. Ousndeckue mpudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cuctemMa eIuHUI.

Kak ¢usuka u apyrue eCTeCTBEHHBIE HAYKU U3YYAIOT MPUPOAY. EcTecTBeHHOHAYYHBI METO]T TO3HAHWS:
Ha0II0/IeHNe, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE THIIOTES,
o0BsicHeHHe Ha0MoAaeMoro sBieHus. Onucanue GU3NYecKuX SBJICHUI ¢ TOMOUIBIO0 MOJIEICH.

JdemoHcTpauuu
1. MexaHnnu4eckue, TEII0OBbIC, MICKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue npruOOpsI ¥ MPOLEAYpa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenue 1eHbI JeJICHUsT Kbl U3MEPUTEIBHOTO Tprudopa.

2. 3mepeHue pacCTOSHUH.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpenesneHue pa3MepoB MaJlbIX TeEJl.

5. U3mepenne temneparypsl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.

6. [IpoBeeHune uccie10BaHus 10 IPOBEPKE TUIIOTE3bI: JAIbHOCTD MOJNETA MIAPUKA, TYILIEHHOTO
TOPU30HTANILHO, TeM OO0JIbIIIe, YeM OO0JIbIlie BHICOTA MYCKA.

Pa3znen 2. [lepBoHavaibHbIE CBeJIEeHUS 0 CTPOEHUU BellleCTBA

CTpOCHI/IC BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, JOKa3bIBArOIHUEC TUCKPECTHOC CTPOCHHUEC
BCIICCTBA. OHBITBI, JO0Ka3bIBaAtOIIUEC TUCKPETHOC CTPOCHUEC BCIICCTBA.

JIBmxkeHue yactull BewecTsa. CBsA3b CKOPOCTH ABMKEHMSI YacTUI] C Temreparypoil. bpoynosckoe
nBkenue, 1Mdpdysus. BzaumoseiicTBue yacTull BeIeCTBa: MPUTKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOECHUE ra30B, XKHUAKOCTEH U TBEPABIX (KPUCTAIUIMYECKHX ) TEIl.
B3anmocBsI3p MEX]ly CBOMCTBaMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIbl. B3aMOCBs3b MEXTy CBOMICTBaMU BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIxX
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jdemoncrpauuu
1. HaGmronenne OpOyHOBCKOTO JIBHXKCHHSI.

2. Habmonenue nuddysum.

3. Ha6J'IIOI[eHI/Ie HBHGHHﬁ, O6’b$ICH5IIOIJ_[I/IXCH MPUTSKCHHUEM NN OTTAJIKUBAHUEM YAaCTUIL] BCUICCTB.

JlabopaTopHbie padoThbl U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAOB (C UCIOIB30BaHUEM (GoTorpaduii).
2. OnBITH IO HAOIIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OneITH O O6H8.py>KCHI/IIO JIEHUCTBHS CUII MOJICKYJIAPHOTO ITPUTAKCHU.

Pa3nen 3. /IBu:keHne U B3aNMO/1eiiCTBUH

Mexanunueckoe ABuxkeHue. PaBHoMepHoe U HepaBHOMepHOe JiBHkeHUE. CKopocTh. CpeliHsisl CKOPOCTh MPU
HEPAaBHOMEPHOM JBHKEHUU. Pacu€r myTtu u BpeMeHU IBUKEHUs. PABHOMEPHOE U HEPAaBHOMEPHOE JIBU
-)keHue. Ckopoctb. CpeliHss CKOPOCTh MPU HEPABHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMEHU JABUKEHHUS.

SIBnenue HHCPLUH. 3aKkoH HWHCPLUH. BzaumopeiicTBUE TEl KaK IpuirMHa UBMCHCHHA CKOPOCTH JABUKCHUSA



Ten. Macca kak Mepa HHepTHOCTH Tena. [InmoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B
enuHUIle 00BEMA BEIIeCTBa.

Cuna Kak XxapakTepucThKa B3anumoaecTBus Ten. Cuiia ynpyroctd v 3akoH I'yka. MI3mepenue cuiibl ¢
MOMOIIIbIO AUHAMOMETpA. SIBIEHHUE TATOTEHUS U cuia TsbkecTr. Cuta TsbkecTd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0HOH npsiMoil. PaBHozelicTByromas cuit. Cuna
TpeHusl. TpeHHe CKOIbKEHUs U TpeHue nokos. Tpenue B npupoae u rexuuke (MC).

JdemoHcTpauuu

1. HaGmroaeHne MexaHM4ecKoro JABMKEHHUS Tea.

2. 3amepeHue CKOpoCTH MPSMOJIMHEHHOTO IBUKCHHUS.

3. HabnroneHue siBIE€HUS UHEPLIUU.

4. HabmroieHre U3MEHEHHUs CKOPOCTH TPU B3aUMOJICHCTBUU TEII.
5. CpaBHEHHUE MacC MO B3aUMOJICHCTBHIO TEII.

6. CnoxeHue cuJjl, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JIBIKEHHS (IIapUKa B KHUAKOCTHU, MOJEIHU AJIEKTPUIECKOTO
ABTOMOOWJIS U T. 11.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJbKEHUS OpycKa WX [IapuKa 10 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PaCTsHKEHUS (AepopMaliii) NPYKUHBI OT IPHII0KEHHON
CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

JHasnenue. CriocoObl yMEHbBIIICHUS U YBETUYCHUS NaBieHus. JlaBienue ra3za. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00bEMa, Temneparypsl. [lepenada qaBneHus TBEPIABIMH TEJIAMU, KUAKOCTIMU U razaMu. 3akoH [lackars.
ITueBMaTHuyecKye MalIMHEL. 3aBUCUMOCTE JaBJICHUA XXKUIKOCTHU OT FJ'Iy6I/IHI>I. FI/II[pOCTaTI/I‘-ICCKI/Iﬁ nmapajaokc.
CooOmaromuecs cocyapl. [ napaBInyecKkue MEXaHU3MBbI.

ATtMmocdepa 3emian u atMocepHoe AaBiaeHue. [I[puunHbl CylecTBOBaHHS BO3YIIHON 0001049KH 3eMIIH.
OmnsitT Toppuuennu. M3mepenue atmochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 11 n3MepeHust arMOCPEPHOTO 1aBIEHUS.

JleicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BeiTankuBatomas (apxuMenoBa) cuia. 3akoH
Apxumena. [InaBanue Ten. BozgyxomnnasaHue.

JdemoHcTpanuu

1. 3aBHCUMOCTb /1aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. Ilepenaua naBrneHHs )KUAKOCTHIO U TA30M.

. Coobmmaromnumecs: CoCy/bl.

. 'mapaBnnueckwmii npecc.

. IlposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUS.

. 3aBUCHMOCTb BBITAJKHUBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHON YaCcTH TeNa U IUIOTHOCTH KUJIKOCTH.
. PaBE€HCTBO BBITAJIKUBAIOILIEH CHUIIBI BECY BBITECHEHHON KUJKOCTH.
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8. YcioBue miraBadus TEII: INIaBaHUE HITH MOrpy>XCHUEC TCJI B 3aBUCUMOCTH OT COOTHOLICHUS IUIOTHOCTEH
TEJIa U X KUAKOCTH.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHON B )KUJIKOCTh YaCTH Tea.

2. OHpCI{CJ’ICHI/IC BBITAJIKUBAIOIIEH CHJIBI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO, HOprH(éHHOC B XXUJKOCTh.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HAa TENO B )KUIKOCTH, OT MacChl Teja.
4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTH YaCTH Tella U OT TUIOTHOCTH KHUIKOCTH.

5. KoHCcTpyHnpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONIPEAEICHUE €€ IPy30MO0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus
Mexannueckas pabota. MOIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6JI0K, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs peruara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KITJ[ mpocTeix MEXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanpHas dHeprus. lIpespamenne oqHoro suaa
MEXaHMUYECKON 3HEPTUU B APYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXAHHUKE.

JdemoHcTpauuu
[Tpumepsl TPOCTHIX MEXAHU3MOB

JlabopaTopHbie paGboThl M ONBITHI

1. Onpenenenne paboOThl CUIIbI TPEHUS NIPH PAaBHOMEPHOM JBM)KEHUH Te€Ja [0 TOPU30HTAIbHON
MIOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHUS pbluara.

3. Usmepenne KII1/] HakIOHHO MIIOCKOCTH.

4. N3yuyeHue 3aK0OHa COXPAaHEHUSI MEXaHUYECKON IHEPIHH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 7 Kilacce HaIIPaBJIEHO HA TOCTH)KEHUE 00yYatOIIUMHUCS THYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe gocnuranue:
— TPOSIBJIIGHUE UHTEpEca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PH3HUECKON HAYKH;

— HEHHOCTHOC OTHOIICHUEC K JOCTHXXCHUAM pOCCHﬁCKHX yLIéHI)IX (1)I/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeeunoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06L[ICCTBCHHO'3H3‘-II/IMBIX " STHYCCKHX HpO6HeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHC BAXKHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O.

Icmemuueckoe éocnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1‘1601(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JJAKOHNYHOCTH.

H(EHHOCI”M HAYy4YHO020 NO3HAHUA .
— OCO3HaHHUC ICHHOCTHU Q)HSHHGCKOI‘/’I HAyKHU KaK MOIIHOT'O UHCTPYMCHTA II0O3HAHUA MHUPA, OCHOBbBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH KYJbTYPBHI;

— Ppa3BHUTHE HAy4YHOU JF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIHCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypol 300p06b U IMOUUOHATLHO20 01A20NOTIYUUA:
— OCO3HAaHME LIEHHOCTU 0€3011acCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BaXHOCTH IPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM

000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTh HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE YYacTHe B PEUICHUH MPAKTUUECKHX 3a/a4 (B paMKaX CEMbH, HIKOJIbI, TOPO/a, Kpasi)
TEXHOJOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3Y4EHHUIO Npodeccuil, CBI3aHHBIX C PUIUKOM.

Jkonocuueckoe éocnumanue:
— OpUEHTaIMs Ha IPUMEHEHHE (PU3NUECKUX 3HAHUH JIJIs pelIeHts 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIEM U IyTeH UX peleHHs.

Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

— HOTpC6HOCTB BO B3aHMOHCﬁCTBHH IIpU BBIITOJHCHHUHU I/ICCJ'IC,ZLOBaHI/Iﬁ U IPOCKTOB (bPIBPI‘-ICCKOfI
HAIpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JAPYTUX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTHU qepe3 MPAKTUYCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBAThH HJICH, MOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKY;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUMH;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PM3UYECKUX 3HAHUM;

— OIICHKA CBOUX JICUCTBUM C YUETOM BJIMSHUS HAa OKPYXKAIOIIYIO CPENY, BO3MOMXHBIX TJ100aIbHbBIX
OCJIEJICTBU.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIE I03HABATENbHBIE AEHCTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBIABJIAITH M XapaKTEpHU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBIICHH ),
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHUS,

— BBIIBJIATH 3dKOHOMCPHOCTH U ITPOTUBOPCUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YUYCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHUH U ponecCoB;
ACJIaTh BBIBOABI C UCIIOJIb30BAHUEM JCAYKTHUBHBIX U HHAYKTHUBHBIX YMOBaKHIOquHfI, BBIABHUI'AaTh
THITIOTC3BI O B3aUMOCBA34X (I)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSTEIBHO BEIOUPATh CIIOCO0 penieHus yueOHol Gpu3nyecKoi 3ajaun (CpaBHEHNE HECKOJIBKHX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0 AT C YIETOM CaMOCTOSTENIHO BBIIETICHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BAaTEIbCKUM HWHCTPYMCHT IIO3HAHUS;

— MNPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIAHY OIIBIT, HECIIOKHBIH @HSH‘ICCKI/II\/’I
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘IGCKOFO SIBJICHUA,

— OLCHUBATH HA TPUMEHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B X01€ UCCJIICAOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITEIBHO (POPMYIIMPOBATH 0OOOIIECHUS U BHIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUS, OTIBITA, UCCIICIOBAHNUS;

— IMPOrHoO3upoOBaTh BO3MOKHOC )lanLHeﬁmee Pa3sBUTHUC (1)I/ISI/I‘ICCKI/IX IMpOIECCOB, a4 TAKIKC BBIABUI'aTh
IMPECATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IMYHbIE METObI, HHCTPYMEHTHI U 3aIpOCHI IIPH MOKCKE U 0TOOpEe HHPOPMALIUU HITH
JTAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (pU3NUeCcKOi 3aauu;

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATHh UH(POPMALIHIO PA3TIUYHBIX BUJIOB U POpPM
IIPE/ICTABIICHUS;

— CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO OPMY MpeicTaBIeHUS HHPOPMAIIUN U UILUTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaguKoil 1 nx KOMOWHAIUSMHU.



YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH

Obwenue:

— B X0Ie 00CYXXJIeHHUs Y4eOHOT0 MaTepuraia, pe3yabTaToB JJab0OpaTOPHBIX padOT U MPOCKTOB 33]1aBaTh
BOIIPOCHI IO CYIICCTBY 06cy>Kz[aeM0171 TCMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHUC 3ada4YU U
noJiep>KkaHue OaroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHUSAMH JAPYTHX YYaCTHHKOB JUaora, OOHAPYKHUBATh
pa3iauvue U CXOJCTBO MO3ULIU;

— BBIPaXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCmMb (COMPYOHUYECMBO):

— TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHHON ¥ WHAMBHIYaTbHON paOOTHI IIPU PEIICHUH
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— MPUHUMATH LEJIH COBMECTHON AESITENIbHOCTU, OPIaHU30BBIBATh ACUCTBUA MO €€ JOCTUKCHHIO:
pacrpenenaTb poyik, 00CyX IaTh IPOLIECCHI U Pe3yabTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, J0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIECKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IIUYHBIX MOAXOAAX MPUHATUS PEelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIeHUH IPyTIoi);

— CaMOCTOSATCIIbBHO COCTABJIATH AJITOPUTM PCUICHUA (I)HSHHGCKOﬁ 3aaa4u WJIM I1JIaHa UCCIICA0OBAaHUsA C

y4ETOM MMEIOLINXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeiaraeMbie
BapUaHThI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) PE3YIbTATOB JAESTEIbHOCTH, JaBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B IEATEILHOCTD (B TOM YHCJIE B XOJ] BHIIOJTHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSTENLCTB, H3MEHUBILINXCS CUTYAllUl, YCTAHOBJIEHHBIX OLINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBETCTBHUC PE3YyJIbTaTa LEJIN U YCIOBUAM.

3M0l(u0HaJleblﬁ uUHmesliekm.:



— CTaBUTh ce0s Ha MECTO JAPYroro YeloBeKa B X0J1e CIIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue cedsn u opyzux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MpPH pelieHnr (U3NIECKUX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh MOHATUS: (PU3UYECKHE U XUMHUYECKUE SBICHHUS; HAOMIOACHHUE, YIKCIIEPUMEHT, MO/JIEIb,
TUIOTEe3a; SAUHUIIB (PU3NYECKUX BEIIMYHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHSI BEIIECTBA
(TBEpHOE, )KUIKOE, ra3000pa3HOE); MEXaHUYECKOE IBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
IpSIMOJIMHEHHOE), TPAaeKTOPHS, paBHOAEHCTBYIOMIAs cuJl, nedopManus (yrnpyras, miacTuieckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

— pasnuyath sBreHus (aud@y3us; TemI0Boe IBMKEHNE YAaCTUIl BEIIECTBA; pABHOMEPHOE TBM)KECHUE;
HEPAaBHOMEPHOE JIBM)KECHUE; NHEPLIUS; B3aUMOJICHCTBUE TEJI; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHMsI; Ilepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TEJ; MPEBPALLCHUS MEXAHUYECKONW SHEPIUM) MO OINUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TAHHOE (PH3HUUECKOE SBJICHNUE;

— Ppacmo3HaBaTh IMPOSBICHUE HM3YYCHHBIX (DU3MUYECKHUX SIBICHUH B OKPYKAIOIIEM MHPE, B TOM YHCIIE
(du3nyeckue sIBIEHUS B IPUPOJIE: PUMEPHI ABMKEHHS ¢ PA3IMYHBIMU CKOPOCTSMU B KUBOW U HEXHMBOMN
IPUPOJIE; AEHCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOIO JaBJIE€HUS Ha )KUBOU
OpraHu3M; IUIaBaHUE PHIO; PHIYAard B TEJIE YEJIOBEKa; TP ATOM IEPEBOAUTH NIPAKTUIECKYIO 33/1a49y B
yueOHYI0, BBIIEISITh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— OMNMCHIBATh U3YUYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBJICHUS, UCTIONIb3YS (PU3NUECKUE BEIUYUHBI
(Macca, 00bEM, IIIOTHOCTD BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CHJIAa YIIPYTOCTH, CUIIa
TSKECTH, BEC TeJla, CUJIa TPEHUs, AaBlieHue (TBEPAOIO Tena, )KUJIKOCTH, ra3a), BbITAIKUBAIOLIAs CUJIa,
MeXaHu4ecKasi paboTa, MOLTHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO GHUIIMEHT MOJIE3HOT0 JeHCTBUS
MEXaHU3MOB, KWHETHYECKasi U NOTEHIIMAIbHAsl YHEPIHs); IPU ONMMCAHUY MPABUIILHO TPAKTOBAaTh (hU3U
-4ECKHUI CMBICI HCIOIB3YEMBIX BEJIMYMH, MX 0003HAYECHUS M €UHUIIBI (PU3HMUECKUX BETUYUH, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUNHY C APYTUMHU BEIUYUHAMU, CTPOUTH rpapuKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

— XapaKTepU30BaTh CBOWCTBA TeJI, GPU3HUSCKUE SBJICHHS H ITPOIIECCHI, UCIOJIB3Ys TIPABHIIA CIIOKCHHUS
cuJ (BIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumezaa, MPaBUIIO paBHOBECHUS
pbruara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTUHU; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATh €TI0 MATEMAaTHIECKOE BEIPAKCHHUE;

— 00BACHATH (PM3UYECKUE SIBICHUS, MPOIECCHl M CBOICTBAa TeEN, B TOM YHCIIE U B KOHTEKCTE
CUTYyalMi IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUIMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh
00BsicHeHHE U3 1—2 JIOTHYECKUX 1IAroB ¢ Onopoil Ha 1—2 U3y4eHHbIX CBOMCTBA (GU3UUYECKUX SIBICHUH,
($U3UUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

— pemaTh pacyE€THbIE 337auu B 1—2 AeMCcTBUSI, UCIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIHE
¢u3nUecKre BeTMUYHUHBL: HA OCHOBE aHaJIM3a YCIOBHS 3a/1aul 3alUCBIBATh KPATKOE YCIOBHUE, MO
-CTaBJIATh (PU3NYECKHUE BEJIMYMHBI B (DOPMYJIIBI M IPOBOAUTDH PACUETHI, HAXOUTH CIIPABOYHBIE
JlaHHBIE,



HEOOXOIMMBIC VISl PEIICHUs 3314, OIIEHUBATh PEATMCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETMYNHBI,

— Ppacrno3HaBaTh NPOOIEMBI, KOTOPbIE MOKHO PELIUTh IPU NOMOIIY (PU3NUECKUX METOOB; B ONMCAHUU
MCCJIEIOBAHMSI BBIJENIATD IIPOBEPSAEMOE MIPEAIIONI0KEHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
HOJIy4EeHHBIH Pe3ynbTaT, HAXOAUTh OIMOKHU B XOJI€ OIBITA, EJIaTh BHIBOJIBI IO €r0 PE3yJIbTaTaM;

— MPOBOAUTH OIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WK (PU3UUYECKUX CBOUCTB TEII:
(dopMynHpOBaTH MPOBEPSEMBIE MPEATONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pyA0Ba
-HUS, 3aIMCHIBATh XOJ OIBITa U (POPMYIINPOBATH BHIBOJIBI;

— BBINIOJHSATH MPSMbIC H3MEPEHUS PACCTOSHUS, BpEMEHH, MAaCcChl TeJla, 00bEMa, CHITBI U TEMIIEPATYPHI
C HCIOJIb30BAaHMEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKUCHIBATH MOKa3aHUS MPUOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOAMTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOW (PH3UUECKON BETUYHUHBI OT IPYTOi ¢
HCIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH MMYTH PaBHOMEPHO JIBIIKYILIETOCS TeJla OT BPEMEHU
JBUKCHHSI TeJIa; CHJIBI TPEHHSI CKOJILKECHUS OT Beca Tella, KadecTBa 00paOOTKH MOBEPXHOCTEH TEN U
HE3aBUCUMOCTH CHJIbI TPEHUS OT ILUIOIIAIN COPUKOCHOBEHUS TEJN; CHJIbI YIIPYTOCTH OT YAJIMHEHUS
MPY>KUHBI; BEITAIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U OT IJIOTHOCTHU KUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJia, OT IIIYOHHBI, HA KOTOPYIO MOTPY>KEHO TeJ0; YCIOBUHN IIaBaHUs Te,
YCJIOBHI paBHOBECHS pblyara u 0JIOKOB); y4aCTBOBATh B IJITAHUPOBAHUH Y4EOHOTO HCCIIEIOBAaHUs, COOU
paTh YCTaHOBKY U BBINOJHITH U3MEPEHUs, CIIeAYs MPEAT0KEHHOMY TUIaHy, (UKCUPOBATH PE3YyIbTAaThI
MOJTYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJIC TIPEUIOKCHHBIX TAOJIUII U TPaPUKOB, ICIaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUAA;

— MPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYHMH (IIJIOTHOCTH BELIECTBA KUJIKOCTH U
TBEPJOTrO TEJIA; CUJIA TPEHUS CKOJIbKEHUS; JaBJICHUE BO3/1yXa; BHITAJKUBAIOLIAs CUla, IEHCTBYIOIIAs Ha
NOTPYKEHHOE B JKUAKOCTH TeJ0; KO3 PUIMEHT MOJIe3HOT0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEIYS
IPEUIO’KEHHON HHCTPYKIUH: TIPH BBITIOJIHEHUH U3MEPEHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYEHUE NCKOMOU BEJIMYHHBIL;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, 0apOMETp, phIvar, MOIBM>KHBIA U HEMOABUKHBIN OJI0K, Ha
-KJIOHHAs MIOCKOCTB;

— XapaKTCPU30BaTb NPUHIUIIbBI JEHCTBUSA HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKHUX YCTPOﬁCTB C OHOpOﬁ
Ha UX OIIKMCaHUA (B TOM 4YHUCJIC. IOAIIHUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, l"I/II[paBJ'II/I‘leCKI/Iﬁ Ipecc,
MaHOMCTpP, BBICOTOMCD, l'IOpIJ.IHGBOfI HacocC, apeOMeTp), HCTIOJIB3YS 3HAHUS O CBOMCTBaX (I)I/IBI/I‘IGCKI/IX
SIBIICHUM U HeO6XOI[I/IMBIe (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJIUTH MPUMEPHI / HAXOAUTH HHPOPMAITUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIB30BAHUS
bu3NYECKUX 3HAHWI B IOBCETHEBHOM JKM3HU TSl 0OecTieueHus: 6€30MacHOCTH MPU OOpaIICHUH C
npruOoOpaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHsI 3I0POBbS i COOIIOICHUS HOPM
SKOJIOTUYECKOT0 MOBEJICHUS B OKPYXKAIOILIEH Cpeie;

— OCYUICCTBJIATH OT60p NCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTCpHeT B COOTBCTCTBHHU C 3aJaHHBIM
IMOMCKOBBIM 3aIllpOCOM, Ha OCHOBE UMCIOIINXCSA 3HAHHUH U HyTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB
BBIJACTIATDH HH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpeqHBOI\/'I HJIM MOJKET OBITh HGHOCTOBepHOfI;

— HCIOJIb30BaTh IIPU BHIOJHEHUH YU€OHBIX 3aJJaHUI HayuYHO-TIOMYJISPHYIO JTUTEPATyPy PU3NYECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTEPHAJIbI, pecypcsl ceTn IHTepHeT; BIaaeTh NpUEMaMHU KOH-



CHEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHus HHPOPMALIUK U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHBIC KpAaTKHE MMChbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanu GU3NIECKOTO COACPKAHUSA, B TOM YHCIIC TyOJUYHO JIeJaTh KpaTKUe COOOIEHUS O
pe3yabTaTax MPOEKTOB WIH YU4EOHBIX HCCIIECIOBAHNMN; TIPU 3TOM I'PaMOTHO UCIIOIB30BaTh H3Y4YCHHBIN
NOHSATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE TIPE3CHTAIINCH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U PICCJIe,Z[OBaHPlﬁ pacnpeaciisaTb 0053aHHOCTHU B rpyuric B
COOTBETCTBHHU C ITIOCTABJICHHBIMU 3aJadaMi, CJIICIUTH 3a BBIIIOJTHCHHUEM IIJIaHA ﬂeﬁCTBHﬁ, aICKBaTHO
OLICHUBATh COOCTBEHHBIHN BKJIaad B ACATCIIBHOCTD I'PYIIIIbI; BBICTPAMBATh KOMMYHHKATHUBHOC
BSaHMOHCﬁCTBHe, YUUTBIBAsA MHCHHUC OKPYXKAIOIIUX.



TEMATHYECKOE IIJIAHUPOBAHHUE

HpOBC}IeHHe 1 00BSICHEHHUE OIBITOB 110 06Hapy>l<eHmo CHJI MOJIEKYJISIDHOTO NPUTSAKEHUS U
OTTAJIKUBaHUS,

Ne | HanmeHnoBaHue pa3ieioB U KosnyecTBo 4acos Jara Buasl nesitesbHOCTH Bunpl, popmbl DJIeKTPOHHbIE
n/m | TeM NPOrpaMMBbI H3y4eHHs! KOHTPOJIsA (undpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe o0pazoBaTelbHbIe
padoThI padoThI pecypest
Pasnen 1. ®du3nka u e€ poJib B MO3HAHMM OKPYKAKOLIEro MHpa
1.1. | ®u3uka — Hayka o 2 0 0 01.09.2022 | BeisiBiieHne pasinduii Mex a1y GU3HUECKUMU 1 XUMHYECKUMU TipeBpauienusimMu (MC — xumus); YcTHbI ompoc; Vuu.py
npupoje 04.09.2022 | Pacnio3naBaHue u kiaaccuukarys GU3NUECKHUX SBICHUIT: MEXaHHYECKUX, TEIUIOBBIX, JIEKTPUYECKHX, PO
MAarHHUTHBIX U CBETOBBIX; https://coreapp.ai/
Hab6ronenne u onucanne GU3MIECKUX SBICHHI;
1.2. | ®u3nyeckne BeJTHIHHDI 2 0 1 05.09.2022 | Ompenernerune MEHbI AeIEHNS NIKATBI H3MEPUTEIHLHOTO MPHOOPA; VYerHblit onpoc; Vuu.py
11.09.2022 | Vi3mepenue JIMHEHHBIX pa3MEePOB Tl M POMEKYTKOB BPEMEHH ¢ y4ETOM IIOTPELIHOCTEN; ITpakTuyeckas POII
U3Mmepenne 06bEMa JKUIKOCTH U TBEPIOTO TeJa; pabora; https://coreapp.ai/
V3Mepenue TeMIieparypsl Py MTOMOLIH KUIKOCTHOTO TEPMOMETpA H AaTYHKa TEMIICPATypHI;
BeinosnHeHne TBOPYECKUX 33aHUM 110 TIOUCKY CIIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPHUCTHK, HAIPHMEpP Pa3MEPOB MabIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), YIaNEHHBIX 00BEKTOB,
60JIBIIMX PACCTOSIHUH, MaIbIX IPOMEXYTKOB BpeMeHU. OOCyKIeHHe IpearaeMblX ClIoco00B;
1.3 | EcrecTBeHHO- HAY4HbII 2 0 0 12.09.2022 | ; CamoolieHKa ¢ Vuau.py
MeTo/ MO3HAHMUS 18.09.2022 | BoinBurkeHHE THIIOTES, OOBACHAIONIMX IIPOCTHIE ABIEHHUS, HATPUMED: — M0YEMY OCTAHABJIMBACTCS ucnonb3oBanueM | POILI
JBIDKYILEECS 110 TOPH30HTAIBHOM TOBEPXHOCTHU TEJI0;— MOYEMY B KapKYI0 IIOrojy B CBET/ION onexiae | «OueHoyHoro https://coreapp.ai/
TIpoXJIa{HeH, YeM B TEMHOI; JIACTAY;
Ipennoxenue crnoco00B NPOBEPKH THIIOTES;
IIpoBeeHNE UCCIEI0BAHMS IO IPOBEPKE KAKO# JIMOO TMIIOTE3bl, HAIPUMED: AaIbHOCTH MONETA [IapHKa,
IyIIEHHOr0 FTOPU30HTAIBHO, TeM O0JIbIIIe, YeM 6OJIblIe BBICOTA ITYCKa;
TToctpoerue pocTeHIMX Moeleil YU3MUeCKUX SIBICHHUH (B BU/C PUCYHKOB HIIH CXEM), HAIIPUMED
IaJIeHUe NpeMeTa; NPSIMOIMHEHHOE PAacIPOCTPaHEHHE CBETA,
Hroro no pazaeny 6
Paznen 2. IlepponavaiabHble CBEJIEHHsI 0 CTPOCHHH BelllecTBA
2.1. | CrpoeHnue BemecTBa 1 0 0 19.09.2022 | ; VYeTHsIi onpoc; Vun.py
21.09.2022 | HaGxrozeHue 1 HHTEPIIPETALHS OIBITOB, CBUIETEIBCTBYIOIINX 00 ATOMHO-MOJIEKYJISPHOM CTPOCHHH POII
BEIECTBA: OIBITHI C PACTBOPEHUEM PA3TIMYHBIX BEIIECTB B BOJE; https://coreapp.ai/
OreHka pa3MepoB aTOMOB ¥ MOJIEKYJI C HCTIONb30BaHNEM (oTOTpaduii, MOTydeHHBIX HA ATOMHOM
cHI0BOM MHKpockore (ACM);
OmnpeieneHue pa3MepoB MalbiX Tel,
2.2. | Npuxenune u B3aumojeiicrene | 2 0 1 22.09.2022 | ; VcTHsIit ompoc; Vun.py
YaCTHII BEIIeCTBA 28.09.2022 | HaGnroneHue u 00bsICHEHHE OPOYHOBCKOTO [BHKEHHS U SBICHUS Ju(Qy3uu; I[NpakTuyeckas POII
T[poBesieHne U 0OBICHEHHE ONBITOB 110 HAGIIOJEHMIO TEIUIOBOTO PACIIMPEHNUS [A30B; pabora; https://coreapp.ai/




2.3. | ArperatHbie COCTOSTHUSI 2 29.09.2022 | ; VYernslii onpoc; VYuu.py
BellecTBa 05.10.2022 | Omnmcanue (¢ UCTOIB30BAHHEM HPOCTBIX MOZENEIT) OCHOBHBIX Pa3IMYUil B CTPOCHHH ra30B, xuakocteil | KoHTponbHas PoLI
1 TBEPIBIX TE; paborta; https://coreapp.ai/
OOBsICHEHHE MATIOH CKMMAEMOCTH KHAKOCTEH 1 TBEPABIX TeEI, OONMBLIOI CKUMAEMOCTH Ia30B; CamooIieHKa ¢
O0bscHeHHe COXpaHEeHHUsT (HOPMBI TBEPABIX TEI M TEKYYECTH JKUIKOCTH; HCIIOJIB30BAaHHEM
IIpoBeeHNUE OMBITOB, A0KA3BIBAIOIIUX, YTO B TBEPIOM COCTOSTHHH BOJIbI YACTHULIBI HAXOAATCS B cpenteM | «OLeHouHoro
JubIie APYT OT Apyra (IIOTHOCTh MEHBIIE), YEM B XKHIKOM,; JICTa;
VCTaHOBIICHHE B3aHMOCBSI3U MEXK/y OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U CYIIIECTBOBAHUEM
BOZAHEIX opranu3MoB (MC — Ouonorus, reorpadus);
Hroro no paszeny 5
Paznen 3. IBusKeHne U B3auMoAelicTBHE TeJ
3.1. | Mexanuyeckoe JBHKeHHE 3 06.10.2022 | ; VcTHbIi onpoc; VYun.py
16.10.2022 | Vccnenosanue paBHOMEPHOTO ABUXKEHHS M OPE/IEIICHHIE €0 IPH3HAKOB; POII
HabroieHue HepaBHOMEPHOTO ABIKCHHUS M OIIPE/ICICHHE €ro OTIHYHIA OT PABHOMEPHOTO JIBIKCHHS; https://coreapp.ai/
Peuienne 3a/1a4 Ha OIpe/IeNeHUE TIYTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO [IBHIKEHHUS;
AHanu3 rpapMKoB 3aBUCHMOCTH ITyTH H CKOPOCTH OT BPEMEHH;
3.2. | Unepuus, Macca, INIOTHOCTL | 4 17.10.2022 | ; VcTHsIit onpoc; Vun.py
30.10.2022 | OGbsicHeHKE U IPOTHO3UPOBAHKE SBICHUH, 00YCIOBICHHBIX HHEPLKEH, HAIPUMED: YTO IPOMUCXOIUT [TucbMeHHBIH PoHI
[IPU TOPMOKEHUH HITH PE3KOM MaHEBPE aBTOMOOWIISL, T0YeMy HEBO3MOXKHO MIHOBEHHO IIPEKPATUTh KOHTpOJIb; https://coreapp.ai/
JBH)KCHHE Ha BEJIOCHIIE/Ie HIIM CAMOKATE H T. I1.; Ipakruyeckast
IIpoBeeHNe 1 aHAIIU3 OIIBITOB, IEMOHCTPUPYIOLIMX H3MEHEHHE CKOPOCTH JIBHKCHHUS Tella B pabota;
pesyibTaTe ACHCTBUS Ha HETO APYTHX Tell; CaMoolieHKa ¢
PeureHne 3a/1a4 Ha OIpe/IesieHIe MacChl Tena, ero 00bEMa 1 IIOTHOCTH; HCIIOJIb30BaHHEM
IIpoBe/ieHNE U aHAIN3 OIBITOB, IEMOHCTPHPYIOLINX 3aBUCHMOCTD H3MEHEHHS CKOPOCTH TENA OT €ro «OreHoyHOro
Macchl IPU B3auMoeiicTBrH Tell. M3MepeHre Macchl Tena pasiuYHbIME CI0CO0aMH; JICTa;
Ornpe/ieneHue IOTHOCTH TEla B Pe3yJIbTaTe H3MEPEHHs ero Macchl 1 00bEMa,; BIIP;
3.3. | Cuaa. Buasl cui 14 31.10.2022 | ; VYerHblit onpoc; VYuau.py
18.12.2022 | NsyueHue B3aNMOICHCTBHS KaK IPHIMHBI H3MEHEHUS CKOPOCTH Tella HIIM €ro TeopMarun; KonTtponeHas PoLI
OrnucaHne peanbHbIX CUTYAlUH B3aUMOJIEICTBHUS Tl C TIOMOIIBIO MOJIENEH, B KOTOPBIX BBOAUTCS pabora; https://coreapp.ai/
MOHSITHE U H300paKeHHE CUIIBI; IpakTryeckas
W3yueHne cuitbl yrpyroctd. McciejoBaHme 3aBICUMOCTH CHIIBI YIIPYTOCTH OT YIUIMHEHHUS PE3UHOBOTO | paboTa;
LIHYpa WK PYXUHBI(C MOCTPOSHUEM Tpaduka); (yHKIMOHAbHAS
AHanm3 NpakTHYECKUX CHTYALUH, B KOTOPBIX MPOSIBISACTCS JEHCTBIE CHIIBI YIIPYTOCTH (YIIPYTOCTh IPaMOTHOCTB;
Mst4a, KPOCCOBOK, BETOK JIepeBa U JIp.);
AHanm3 NpakTHYECKUX CUTYALHH, B KOTOPBIX MPOSIBISETCS IEHCTBHE CHIIBI YIIPYTOCTH (YIIPYTOCTh
Mst4a, KPOCCOBOK, BETOK JIepeBa U JIp.);
AHanu3 cHTyaluil, CBSI3aHHBIX C SIBJICHHEM TAToTeHHs. OObsICHEHHE OpPOUTAIBHOTO JABIKEHHS TUIAHET C
HCTIONB30BAHUEM SIBJICHUS TATOTeHH U 3aKoHa uHepiun (MC — actpoHoMmus).;
M3mepenue Beca Tesa ¢ moMomIbio JuHamoMerpa. OO0CHOBaHUE 3TOTO CIOC00a U3MEPEHUS;
AHanu3 u MOJICITPOBAHHE SIBIICHHS HEBECOMOCTH;
DKCIEePUMEHTANBHOE [ONYYeHHE MPaBUIIA CIIOKEHHUS CUJI, HATPABIICHHBIX BIOJIb OJHON IPSIMOI.
OnpezeneHne BEMMYNHBI PABHOJICHCTBYIOIIEH CHIT;
W3yueHune CHIIbI TPEHHS CKOJIBKEHHUSI U CUIIBI TPEHHS TTOKOST;
HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHS OT Beca Tella W CBOMCTB TPYILUXCS TOBEPXHOCTEH;
Pemienue 3a/1a4 ¢ HCTOJIB30BaHKEM (HOPMYJT ISl pacyéTa CHIIbI TSKECTH, CHIIbI YIIPYTOCTH, CHIIBI
TPEHHSL;
Uroro no pazaeny 21

Pasnen 4. laBieHue TBEPABIX TeJl, ;KUAKOCTEl M ra3oB




4.1. | NaBnenne. Iepexaua 3 19.12.2022 | ; VYerneii onpoc; Vun.py
JABJICHAS TBEPALIMA 28.12.2022 | Ananus u 0ObSACHEHHUE OIBITOB M MPAKTHYCCKUX CHTYALHii, B KOTOPBIX TIPOSIBIISICTCS CHJIA JaBIICHHS, CamooleHKa ¢ POII
TeJIAMHU, KUAKOCTAMH H O6ocHOBaHKE CTIOCOOOB YMEHBIICHNUS 1 YBEJIMUCHUS NaBJICHNS; ucnonp3oBanueM | https://coreapp.ai/
rasamu W3ydeHne 3aBHCHMOCTH JIaBICHHS Ta3a OT 00bEMa U TeMIepaTypsl; «OreHoYHOrO
W3yueHne 0coGEHHOCTEH Hepeadn JaBICHUs TBEPIBIMI TEIaMH, )KHIKOCTSIMHU U Ta3aMHi. JIICTaY;
OG60CHOBaHKE PE3yIIBTATOB ONBITOB 0COOEHHOCTSMHU CTPOCHHUS BEIIECTBA B TBEPOM, KUIKOMU
ra3000pa3HOM COCTOSHHSAX;
DKcrepHMEHTaIbHOE 10Ka3aTelbCTBO 3aKoHa [lackans;
Pemenue 3aa4 Ha pacy€r JaBiieHus TBEPOrO TeJa;
4.2. | JaBieHune ;KAIKOCTH 5 29.12.2022 | ; VYcTHslit onpoc; Vyu.py
22.01.2023 | Vcenenosanue 3aBUCHMOCTH JABJIEHHS KUAKOCTH OT [ITyOUHbI OTPYXKEHHS M [IOTHOCTH XHIKOCTH; IncbMeHHBIH POLI
Habmonenne u 00bsCHEHHE THAPOCTATHYECKOTO NapaioKca Ha OCHOBE 3aKoHa [lackais; KOHTPOJIb; https://coreapp.ai/
H3yuenne cooOmmaromuxcs cocyoB; CamoorneHka ¢
Perenue 3aa4 Ha pacuET JaBICHHS KUIKOCTH; HCIIOJIB30BAaHHEM
OOBsiCHEHHE IPUHIAIA ASHCTBHUS THAPABIHIECKOrO Mpecca; «O1eHOYHOr0
AHanu3 1 00BbSICHEHHE TPAKTHIECKNUX CUTYALHil, AeMOHCTPHPYFOIIKX HPOSBICHHUE JABICHUS KUIKOCTH | JIHCTa»;
u 3akoHa [lackans, HapuMep NPOLECCOB B OPraHU3Me IpH IiyO0KOBOAHOM HbIpsiHul (MC— BIIP;
Guomnorus);
4.3. | AtmocdepHnoe 1aBiaenne 6 23.01.2023 | ; Yernblii onpoc; Yuau.py
12.02.2023 | DkcnepumenTanbHOe OGHAPYKEHHE AaTMOCHEPHOTO JABIEHHUS; CamooLeHKa ¢ POLI
AHanu3 1 00BSICHEHHE OIBITOB U IPAKTHYECKUX CUTYALHH, CBA3aHHBIX C JICHCTBHEM aTMOC(EpPHOTo ucnons3osannem | https://coreapp.ai/
JIaBJICHHUS; «OreHoyHOro
OObsCHEHHE CYILIECTBOBAHUs aTMOC(hEpbl Ha 3eMile U HEKOTOPBIX IUIAHETaxX MM € OTCYTCTBHS Ha JIUCTaY;
npyrux mianerax u Jlyne (MC — reorpagus, acTpoHOMUS); BIIP;
OObsACHEHNE U3MEHEHHUS INIOTHOCTH aTMOC(EPBI ¢ BRICOTON U 3aBUCUMOCTH aTMOC(EPHOT0 JIaBJICHUS
OT BBICOTHI;
Peenne 3aa4 Ha pacuéT aTMOC(EPHOTO NaBICHNUS;
W3yueHnne ycTpoiicTBa 6apoMeTpa aHEpOua;
4.4. | NeiicTBHE JKHIKOCTH U ra3a 7 13.02.2023 | ; VYerHslit onpoc; Vun.py
HA MOrPY:KEHHOE B HUX TEJIO 08.03.2023 | DxcrepuMeHTaIBHOE OOHAPYKEHNUE JeHCTBHS KHUAKOCTH 1 ra3a Ha IOTPYKEHHOE B HHUX TElIO; Kourponbnas POII
OrnpejieneHne BbITAIKABAIOLIEH CUJIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKHUAKOCTH, pabora; https://coreapp.ai/
IIpoBezeHne U 06CYKICHHE OIBITOB, IEMOHCTPHPYIOLINX 3aBUCHMOCTD BHITAIKHBAFOIIEH CHIIBI, IpakTuyeckas
JeiCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00bEMa MOTPYKEHHON B KUJIKOCT YACTH TeJIa H OT INIOTHOCTH paborta;
KHIKOCTH;
HccnenoBaHne 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa IOrpyKEHHOIT B )KHIAKOCTD YaCTH Tela;
Perrenue 3a1a4 Ha MPUMEHEHHE 3aKOHAa ApXHUMe/a U YCIIOBYS IIaBaHMUs T,
KoHcTpynpoBaHHe apeoMeTpa WIH KOHCTPYHPOBAHHE JIOAKH U ONpeseNieHne e€ TPy30I0AbEMHOCTH;
Hroro no pazaeny 21
Paznen 5. PaGoTa u MOIIHOCTE. DHEprusi
5.1. | PaGoTa m MOIIHOCTH 3 09.03.2023 | ; VYerHblit onpoc; VYuu.py
19.03.2023 | DxcrepuMeHTanbHOE ONpPEeeHHe MEXaHMIeCKOi paboThI CHIIBI TSDKECTH MPH TafeHuu Tena i cunsl | BITP; POLI
TPEHHs IPU PABHOMEPHOM MEPEMENIEHUH TEJA 10 TOPU3OHTAIBHON IOBEPXHOCTH; https://coreapp.ai/

Pacuér momHocTH, pa3BUBacMoil pu MoABEME 110 JIECTHHIIE;
Pemienue 3a1a4 Ha pacyéT MEXaHMIECKOH pabOThI U MOLIHOCTH;




5.2. | IIpocTbie MEXaHH3MBI 5 1 20.03.2023 | ; VYcTHsIit onpoc; Vun.py
05.04.2023 | Omnpenesnenne BBIMTPHILIA B CHIIE IIPOCTHIX MEXaHU3MOB HA [IPUMEpPE pblYara, MOABUKHOTO H ITpakTnyeckas POLI
HEMOABIKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH; pabora; https://coreapp.ai/
HccnenoBanue ycnoBus paBHOBECHS pblyara;
OGHapyKeHHE CBOICTB IIPOCTHIX MEXaHM3MOB B Pa3/IMYHBIX HHCTPYMEHTAX W MPUCIOCOOICHHSX,
HCIOJB3YEeMbIX B OBITYH TEXHHKE, a TAK)KE B KUBBIX opranu3Max (MC — Guornorus);
DKCIepUMEHTAIbHOE JOKa3aTeIbCTBO PABEHCTBA PAbOT IIPH IPHMEHEHHH MPOCTHIX MEXaHH3MOB;
Onpenenenue KI1/l HakIOHHOM MIIOCKOCTH;
Pemenue 3ana4 Ha MpUMEHEHNE ITPaBUIa paBHOBECHs pbiyara u Ha pacuér KII/I;
5.3. | Mexannueckasi JHeprusi 5 0 06.04.2023 | ; VYerHblit onpoc; Vuu.py
23.04.2023 | DkcnepuMeHTaNbHOE OPEECHHe H3MEHEH S KUHETHYECKOM M OTEHLNAIBHON SHEPTHH Tela IpU KonrpompsHast PO
€ro CKaThIBAHUH 110 HAKIOHHON IIIOCKOCTY; pabora; https://coreapp.ai/
DopMyIHpoBaHHE Ha OCHOBE MCCIIEJOBAHMS 3aKOHA COXPAHEHHSI MEXaHIYECKOI SHEPTHH; CamooLeHKa ¢
O6CyaeHHE IPAHHL IPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPIUH; HCIIOJIB30BAaHHEM
Perienye 3a1a4 ¢ UCIOJIb30BAaHMEM 3aKOHA COXPAHEHUS SHEPTHN; «OrneHoyHOro
JIHCTaY;
Uroro no pasaeny: 13
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 10

I10 [TIPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE

Koam4uecTBo 9acoB Hdara ®opmupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH

No

n/n Tema ypoka KOHTpO/ILHBIE| JTaGopaTopuble| IUIaH | dakT Bitab, GopMbl KoHTpOIIs

peero padoTHhI padoTHhI
1. | Yro msyuaer dusmxa? 1 0 0 VCTHBI OTPOC; Pacmio3sHaBaTh Ipo0OIIEMbI, KOTOPBIE MOKHO PELINUTH ITPH
oMoy GU3NIECKuX MeToZoB. Pazmnuars pusndeckue
SIBIICHUS B OKpYy>KatomeM mupe. [IpuMeHuTs
COOTBETCTBYIOIINE €CTECTBEHHOHAYUHBIE 3HAHUS I
00bscHeHus sABaeHUH. CrenaTs U MOATBEPIUTD
COOTBETCTBYIOIINE ITPOTHO3BI.

2. | Hexoropsie dusmaeckue 1 0 0 CamMooLeHKa ¢ AHan3upoBaTh, HHTEPIPETUPOBATH JAHHBIE U JIENIaTh
BesinuuHbl. Habnmronenus u ucnons3oanneM«Onenounoro| “OOTBCTCTBYIONHC BHIBOBL Tpennoxuth 0GLACHUTEIbHEIC
OTIBITHI JHCTAN; runotessl. [IpuMeHNTh COOTBETCTBYIOIIHE

€CTECTBEHHOHAyYHbIC 3HAHUS JUIs OOBACHEHNS SIBICHUN.
Pacno3HaBaTh, HCHIONIB30BATh U CO3/[aBaTh OObACHUTEIILHbIC
MOJIETIH ¥ IIPEACTABICHUS

3. | ®usnuecKue BETHIHHBL. 1 0 0 [IncEMEHHBIH KOHTPOITB; AHAJUSHPOBATE, HHTCPNPETHPOBATS JAHHKIC H ACTATH
VsMepenie GH3HueCKHX COOTBETCTBYIOIINE BbIBOABL. IIpeyIoKUTh OOBSICHUTEIbHBIE
L P —— runotessl. [IpUMEHUTh COOTBETCTBYIOIUE
[OTPEIIHOCTS H3AMEPEHHi. €CTECTBEHHOHAYYHbIC 3HAHUS JUIs OOBSCHEHHS SIBICHUN.

Craenats ¥ HOATBEPAUTH COOTBETCTBYIOIINE IPOTHO3HI.

4. | MaGoparopuas paGora Nel 1 0 1 JlaGopatopHas paGota; Cobmrofats mpaBuiia 6€30IacHOrO Tpya IpH paboTe ¢

"OmnpeneneHue mMeHbI
JICTICHUS] N3MEPUTEIILHOTO
npudopa".

yueOHBIM 1 TabopaTopHbIM 00opynoBaHueM. Cobmonarh
MpaBWIa 0€30MacHOTO TpyIa pu paboTe ¢ yueOHBIM U
abopaTopHBIM 000pyIOBaHUEM. AHATU3UPOBATh,
MHTEPIPETHPOBATH JIaHHBIC U JEJaTh COOTBETCTBYIOIINE
BBIBOJIBL




AHaJ'IPBPIpOBaTL, HUHTEPIIPETUPOBATL JaHHBIC U JCJIaTh

5. | ®u3uka, TeXHUKA, IPUPOJIA. CamoorieHka ¢
Pemenue 3agau HCIIONE30BAHMEM COOTBETCTBYIOILIUEC BBIBOABI.
«O1EeHOYHOTO
JCTaY;
6. | Pewenue 3amau [IuceMeHHBINH KOHTPOJIb; Pasmiats BONpOCk!, KOTOPEIE BOSMOKHO
"Ousuueckue pemmaumsr. Llena €CTECTBEHHOHAyYHO HCCIIeI0BaTh. Pacmio3HaBaTs,
JeJICHHAL. UCIIONIb30BaTh U CO3/1aBaTh OOBSICHUTEIIBHBIC MOJICIH U
. IpeCTaBICHUS.
[orpemuocTs n3MepeHuit"
7. | Crpoenue semectsa. VCTHBI OTPOC; Hcnonp30BaTh MOAenH st OOBSICHEHHUS] CBOMCTB BEIIECTB U
Mosekybt saBiIeHUH. OOBACHITH pe3yIbTaThl ONBITOB. PacnozHaBats,
HCIIOJIB30BAaTh U CO3/1aBaTh 06'I)HCHI/ITGJ'II)HI)IC MOACIU U
IIpeCTaBICHUS.
8. | bpoyHOBCKOE JBIKCHHE. YCTHBII ompoc; Pazniyars (I)I/I3I/I‘ITCKI/Ie SIBJICHHUS 110 OIIMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
iﬁ)i};p; 1; rf;:;;[blx JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOC SIBIICHHE.
— Pacnio3naBaThb nposiBieHNe GU3MYECKUX SIBICHUN B
OKpYXKaromemM MUPE, BbIACIIAA UX CYIIECTBEHHBIC
cBOMCTBa/NIpU3HAKU. [IpUMEHNUTH COOTBETCTBYIOIINE
€CTEeCTBEHHOHAYYHbIE 3HAHUS JUIsl OOBSCHEHHS SIBJICHHUH.
9. | JTaboparopuas paGota Ne2 JlaGopaTopHast paboTa; TIpoBOHTE MPAMBIC M3MEPCeHHUA Q)HBHLI?CKI/IX Beﬂmmj;
"Onpeieniene pasMepos 3aIUCHIBATH MTOKa3aHUA MPUOOPOB C YUETOM 3aJaHHON
MabIX Ten" a0COJIIOTHON TIOTPEIIHOCTH U3MEpeHUi. BCIOMHUTE 1
MPUMEHUTH COOTBETCTBYIOINE €CTECTBEHHOHAYYHbIC
3HaHus. [IpUMeHNTH COOTBETCTBYIONIME
€CTECTBEHHOHAYYHbIEC 3HAHUS JUIs OOBSCHEHHS SIBICHUN
10. | Bsaummoe npuTsKeHHe H CaMooLeHKa ¢ Paznnyats pu3nueckue sIBICHUS 110 ONMCAHUIO UX

OTTAJIKUBAHUE MOJICKYII.
AI‘pCFaTHLIC COCTOSHHUA
BCIICCTBA

I/ICHOHBSOBaHI/IeM«OHCHO‘IHOFO
JIUCTa»,

XapakTEepHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3NIECKOE SIBIICHHE.
Pacnio3HaBaTh nmposiBiIeHNE PU3NUECKUX SBICHUH B
OKpY’KaIOIIeM MHpPE, BBICISSI X CYIIECTBEHHBIC
cBolicTBa/mpu3Haky . Co3maBaTh COOCTBEHHBIC TUCHMEHHBIE
U YCTHBIE KpaTKue cooOIIeHNs Ha OCHOBE 2 —3 UCTOYHUKOB
nH(opManum, rpaMOTHO MCIOJIB30BATh H3YUYCHHBIN
MOHATHUHHBIN anmapar Kypca (GU3UKH, COIIPOBOXKAATH
BBICTYIIJICHHE Tpe3eHTaluei




11.

KonTponsHas padora Nel
"[lepBoHaYaNbHBIC CBEICHUS O
CTpOCHHUH BemiecTBa"

Kontponbnas pabora;

OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOIMCTBA TEII:
BBISIBJIITh IPUUUHHO -CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0bscHeHue U3 1 —2 JOTMYECKHX LIaroB ¢ Onopoii Ha 1 —2
N3y4YEeHHBIX CBOICTBA (YU3NUECKUX SBICHUH, (U3MIECKUX
3aKOHa UM 3aKOHOMEpHOCTU. OMUCHIBATh U3Y4YEHHbBIE
CBOMCTBA TeN U (PU3NUECKHE SIBICHUS, HCTIONIB3YS
¢u3ngeckre BeMMUUHBL. 5 XapakTepru30BaTh CBONHCTBA Tell,
¢bu3udIecKne IBICHUS U MPOLECCHI, NCTIONb3Ys (PU3UIECKUE
3aKOHBI . BCIOMHHTD 1 IPIMEHHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAyYHbIC 3HAHUI.

12.

Pabora Hanx ommbkaMu.
MexaHnyeckoe JIBHKEHHE.

PaBHOoMepHOE 1
HEPABHOMEPHOE JIBH)KEHUE

CamooI11eHKa C
HCH0JIb30BaHNeM«OIIEHOYHOT O
JIACTa,;

OnuceiBaTh (GU3HMYECKUE SBIICHUS, UCTIONB3Ys (PU3MYECKUE
BEJIMYMHBI; IPU ONKUCAHUU IIPABUIILHO TPAKTOBATH
(bU3UYEeCKUil CMBICT HCIOJIB3YEMBIX BEINYNH, UX
0003HaUEHHS ¥ €IMHULIBI U3MEPEHUsI, HAXOAUTH (OPMYJIB,
CBSI3BIBAIOIIUE JaHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU
BeIMInHAMU. Pa3nuyaTh pusuueckne SBICHUS 110
ONHCAHMIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX AaHHOE (HPU3NUECKOE SBICHUE .
[TpeanoxuTh crocod HayYHOTO HUCCIIEOBAHNS JTaHHOTO
BOIIpOCa

13.

CxkopocTtb. EnuHutisr
CKOPOCTH

(bu3MuecKkuii JUKTAHT;

OnwuceIBaTh N3y4CHHbBIE CBOMCTBA TEN U (U3NIECKHE
SIBIICHUS, UCTIONB3YS (PU3HUECKUE BETMYUHBI; IPH OIMCAHUH
MIPaBUIBHO TPAKTOBATH (YU3UIECKHUNA CMBICII UCTIOJIB3YEMBIX
BEJINYNH, NX 0003HAYECHUS U €MHUIIEI N3MEPEHNS,
HaXOAWUTh (YOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJINUMHY C IPYTUMH BesManHaMu . OTOMpaTh HCTOUHUKH
nHdopmanuu B cetit VIHTEpHET B COOTBETCTBHH C 3a/laHHBIM
MOKUCKOBBIM 3aIIPOCOM; HA OCHOBE UMEIOLIUXCS 3HAHUI
BBIIENATH MH(OPMAITHIIO, KOTOpast ABISETCS
MIPOTHBOPEUNBOI MIIF MOKET OBITh HEJJOCTOBEPHOI] .
[TpuMeHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYTHEIC
3HAHUSA IS OOBSCHEHNUS SIBICHUI




14,

Pacuer myTtu u Bpemenu
JBIDKCHUS

ITucbMeHHBII KOHTPOJIB;

OnuchIBaTh U3y4CHHBIC CBOMCTBA TN U (PU3NICCKUE
SIBIICHHS, UCTIONB3YS (PU3MUYCCKIE BETMIMHEI, IPH OTIUCAHUH
MPaBUJIBHO TPAKTOBATh (DU3UUYCCKHIA CMBICI UCTIOJIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS U CAMHUIIBI H3MCPCHHUS,
HAXOIUTh (POPMYIIBI, CBSI3BIBAIONINEC JAHHYIO (DU3NICCKYIO
BEJIMYMHY C JPYTMMU BelIMYMHAMU. Pemats pacuéTHele
3amauu B 1 —2 OeicTBUS 10 OMHOM U3 TeM Kypca (QHU3HKH,
HCTIONB3YS 3aKOHBI U (POPMYITBI, CBS3BIBAIOIINE (PU3MUCCKUEC
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS 33[1a4M 3all1ChIBAaTh
KpaTKoe YCIIOBHE, NOACTABIATH (U3NIECKHE BEITUINHBI B
(GhopMyIBI M IPOBOIUTH PacyéThl . Pacmo3HaBars,
HCIIOJIb30BaTh U CO3/IaBaTh OOBSICHUTEIBHBIC MOJICITH U
MpEeACTaBICHUS .

15.

BzaumopeiicTBue Tel.
Wuepuus. Macca tena.

Ddu3nuecKul TUKTAHT;

OOBSICHATH (PU3MUYECKHE MPOLIECCHI M CBOIMCTBA TEII:
BBISBJIATH IPHUUHHO -CJICICTBEHHBIE CBS3U, CTPOUTH
o0bscHeHue u3 1 —2 JOTMYECKHX LIaroB ¢ Oonopoii Ha 1 —2
M3y4YEeHHBIX CBOICTBA (YU3NUECKUX SBICHUH, (PU3MIECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH. Pacno3HaBath IposiBiIcHNE
N3yYECHHBIX (PM3MUYECKUX SBICHUH B OKPY’KaroOIIeM MHpE,
BBIJIETISISI MX CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKH .
BcnoMHATH U IPUMEHNTH COOTBETCTBYIOIINE
€CTEeCTBEHHOHAYYHbIEC 3HAHUS .

16.

Jlaboparopnas pabota Ne3
"M3MepeHne Macchl Tea Ha
PBIYaXKHBIX Becax"

JlabopaTopHnas paboTa;

OnuchIBaTh N3y4eHHbBIE CBOWCTBA Te U (Pu3nIecKue
SIBJICHUSI, UCTIONB3Ys (PU3NUECKUE BEIMYNHBI; ITPU ONMHCAHUN
MPaBIJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOIB3YEMBIX
BEJIMYHH, X 0003HAYECHUS U SAUHUIIBI H3MEPEHHUS,
HaXOJIUTh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEIMYHMHY C APYTUMH BeTnduHaMu. OTOUpaTh HCTOUHUKN
nHpOopManuH B ceTu VIHTEpHET B COOTBETCTBHH C 3a/IlaHHBIM
IIOMCKOBBIM 3aIIPOCOM; Ha OCHOBE UMEIOIUXCS 3HAHUN
BBIJIETISITH MH(OPMALNIO, KOTOpast SBJISICTCS
MPOTUBOPEUYHBON MIT MOXKET OBITH HEIOCTOBEPHOH .
AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHBIE U AEIaTh
COOTBETCTBYIOILUE BBIBOJBI .




17.

IInotHOCTH BelecTBa.
Jlabopatoprast pabora N4
"OnpenencHue MJIOTHOCTH
TBepAoro tena"

JlabopaTopHast paboTa;

OnuchIBaTh U3y4CHHBIC CBOMCTBA TN U (PU3NICCKUE
SIBIICHHS, UCTIONB3YS (PU3MUYCCKIE BETMIMHEI, IPH OTIUCAHUH
MPaBUJIBHO TPAKTOBATh (DU3UUYCCKHIA CMBICI UCTIOJIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS U CAMHUIIBI H3MCPCHHUS,
HAXOIUTh (POPMYIIBI, CBSI3BIBAIONINEC JAHHYIO (DU3NICCKYIO
BeJI HUMHY ¢ APYTUMH BennmanHamu. [Ipu pabore B rpyme
CBEPCTHHUKOB PACIpPEICIsATh 00I3aHHOCTH B COOTBETCTBUH C
ITOCTaBJCHHBIMH 3aJIa4aMH, CJIICIANTh 3a BHIIIOJIHCHHEM
[JIaHA IEeHCTBHUH, aJeKBaTHO OLIEHUBATL COOCTBEHHBIN BKJIaT
B ACATENBHOCTH TPYIIHI . PazmigaTs BOIPOCKHL, KOTOpPEIC
BO3MOHO €CTECTBEHHOHAYYHO UCCIIEIOBATH .

18.

Pacuer Maccel 1 00beMa Tea
IO €ro IMIOTHOCTH.

JlabopatopHas paboTa Ne5
"OmpeneneHre o0beMa
Tena"

JlabopaTopHas paboTa;

OnuchiBaTh U3y4eHHbBIC CBOWCTBA Tel U (Pu3nUecKue
SIBJICHUSI, UCIIONB3Ys (PU3NUYECKUE BEIIMUMHBI; TP ONHCAHUU
MPaBHJIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCHOIB3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €AUHUIIBI H3MEPEHHUS,
HaXOAMUTh (YOPMYIIBL, CBS3bIBAIOLINE TAHHYIO (PU3HUYECKYIO
BEJINYMHY C APYTUMH BennunHaMu. OTOMpaTh HCTOYHUKU
nHpopmanuu B cetit VIHTEpHET B COOTBETCTBHH C 3alaHHBIM
MOKUCKOBBIM 3aIIPOCOM; HA OCHOBE UMEIOLIUXCS 3HAHUI
BBIJIETIATH MH(OPMALNIO, KOTOpast SBISICTCS
MPOTHUBOPEUYHNBON HIT MOXKET OBITH HEIOCTOBEPHOH .
AHanu3upoBaTh, UHTEPIPETUPOBATH JaHHBIE U AEIaTh
COOTBETCTBYIOIIHE BBIBOJIBI

19.

Cuita. Cuna TSHKeCcTH

YerHbli onpoc;

Hcnonp30BaTh MpH BEITIOTHEHUH YUeOHBIX 3a/IaHUI HAYIHO
-TIOMYJIAPHYIO TUTEPATypy (PU3NIECKOTO CONepIKaHus,
CIIpaBOYHBIE MaTepHUalibl, pecypchl cetu HTepHeT; BIaaeTh
MpuéMaMH KOHCIIEKTUPOBAHHUS TEKCTA, MPeoOpa3oBaHMsI
nHPOPMAIIMU U3 OJTHOW 3HAKOBOM CUCTEMBI B APYTYIO.
BcnomMHUTE M IPUMEHUTH COOTBETCTBYIOLIUE
€CTECTBEHHOHAYYHbIE 3HAHUS.




Pacnio3naBath MMPOSABJICHUC NU3YUYCHHBIX (1)I/I3I/I‘JCCKI/IX

20. | Cuna ynpyroctr. 3akoH dusnyecknit
Tyka. [HKTAHT; SIBIICHUI B OKPYIKAFOIIEM MHPE, BBIIEISAS UX CYIICCTBCHHBIC
CBOWCTBa/TpU3HAKU XapaKTepU30BaTh CBONCTBA TeEII,
(bu3nYecKue SIBICHUS U TPOIIECCHI, HCIOJb3Ysl (PU3MICCKIE
3aKOHBI; TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA W 3aIHCHIBATH €r0 MaTeMaTHIeCKOe BEIPaKEHNE
[TpuMeHHUTH COOTBETCTBYIOIIIE ECTECTBEHHOHAYTHEIC
3HAHMS 11 OOBSICHEHMS SIBIEHUHA
Pemrats pacuérHrie 3agaun B 1 —2 IeMCTBUA 110 OJHOM U3
21.| Bec Tena. CBs3b MKy CamoolieHka ¢ p A A A
Ny . TeM Kypca (PU3UKH, HCTIOB3YsI 3aKOHBI M (POPMYIIBL,
MacCoi Teaa ¥ CHIION HCI0I530BaHHEM «OIEHOYHOT
CBSI3BIBAIOIINE (PH3MUCCKIE BEJTMYMHEI: HA OCHOBE aHaI3a
TsokecTr. Crjia TSHKECTH Ha o
. YCIIOBHSA 33a7]a9M 3aIMCHIBATH KPATKOE YCIOBHE, ITO/ICTABIATE
JIPYTUX TUTaHETax JINCTaY; N
¢u3ngecKre BETNYUHBI B (POPMYIIBI U TIPOBOAUTE PACUETHL
PazniuaTh BOMPOCKI, KOTOPHIC BO3MOXKHO
©CTECTBEHHOHAYYHO HCCIICJI0BATh
IIpoBoauTh IpsIMBbIE M3MEPEHUS PU3HIECKUX BEINYNH;
22.| lunamomerp. JlabopatopHast pa0orTa; POBOA P p . b N >
3aIIMCHIBATh ITIOKA3aHUs IPUOOPOB C YUETOM 3aJaHHOMN
Jlabopartopnas pabota Ne6 N pHbOp yti
" a0COTFOTHON TIOTPEITHOCTH m3Mepernit. CoomoaaTs
I'pagynpoBaHue MPYKXUHBI 1
mpaBriIa OE30MaCHOTO TPYAa MpH paboTe ¢ yI4eOHBIM 1
U3MEpEHUE CHI
" nabopaTopHEIM 000pynoBaHUEM . Pacrio3HaBaTh,
JTUHAMOMETPOM
HCIIONB30BaTh U CO3/1aBaTh OOLICHUTEILHBIE MOJEIH U
MPE/CTABIICHUS.
. M cnoan30BaTh NPY BEITOMHEHHH YUEOHBIX 3aJaHUI HAYYHO
23. | CrioxeHue IBYX CHII, Du3NYECKUil JUKTAHT; p y A y

HaIpaBJIeHHBIX B/IOJb OTHON
IIPSIMOH.

PaBHozeiicTByOIIIas cuia.

-TIOMYJPHYIO JIATEPATYPY PU3NUECKOTO COJCPKAHUS,
CIIpaBOYHbIE MaTepUabl, pecypchl ceTu MIHTepHET; BiIaaeTh
npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, IPE0Opa3oBaHHS
WHPOPMALIUU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO .
OnuceIBaTh U3yYCHHBIC CBOMCTBA TN U (PU3NIECKUE
SIBIICHUSI, HCTIONB3YsI (PH3UUecKre BeTNINHbI . [[pUMEHUTH
COOTBETCTBYIOIIHNE €CTECTBEHHOHAYUHbIC 3HAHUS TSI
00BsCHEHUS SIBJICHHH .




24,

Cuna tpenus. TpeHue moKost

YcrHbll ompoc;

[TpuBOAMTH MPUMEPHI IPAKTUYECKOTO HCIOIB30BAHUS
(bu3nYecKruX 3HaHWI B IOBCETHEBHON JKU3HHM JIJIS
obecrieueHnst 6€30MaCHOCTH PU 0OpaleH!H ¢ IpudopamMu
Y TEXHUYECKHMH yCTPOHCTBAMU, ISl COXPAaHEHHS 37J0POBbSI
1 coOJIOZIGHUSI HOPM DKOJIOTHYECKOTO MOBEACHHS B
OKpy’Karomiet cpeze . Pa3nuaaTs u3ydeHHBIE (PU3MUECKUE
SIBTICHUSI IO OITMCAHHIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPHPYIOIIUX JaHHOE (PU3HIECKOE
sBIeHUE . Pa3nndaTs BOMPOCH, KOTOPEIE BO3ZMOXKHO
€CTECTBEHHOHAYYHO HCCIIEI0BATH .

25.

JlabopatopHras paboTta Ne7
"M3mepeHne cUIbl TPEHUS
CKOJIbXKEHUSA"

JlabopaTopHas paboTa;

[TpoBoaNTh McCIIEIOBaHNE 3aBUCUMOCTEH (hH3MYECKUX
BEJIMYHH C UCIOIB30BAHNUEM NPSIMBIX

M3MEpeHUil: IAaHUPOBATh HCCIIEA0BAHUE, COOUPATD
YCTaHOBKY, CIIeysl MPEIOKEHHOMY IUTaHy, (PUKCUPOBAThH
Pe3yabTAThI OJIYYCHHOW 3aBUCUMOCTH (HU3UICCKUX
BCJIMYMH B BUAC MPCIITOKCHHBIX Ta6J'II/IIl )41 Fpaq)I/IKOB,
JIenaTh BBIBOJIBI TIO pe3yibTaTaM uccienoBanus. CoOmoaaTh
mpaBuia 0€30MacHOro TPyAa pu paboTe ¢ y4eOHBIM U
nabopatopHbsIM 060pyJoBaHueM. Pacrno3naBars,
HCIIOJIb30BaTh U CO3/1aBaTh OOBICHUTEIBHBIE MOJIENH U
MPe/ICTABICHUS

26.

JBmxenue u
B3auMoaenctsue. CHIIbI
BOKpPYT Hac.

YerHbli onpoc;

OOBACHATH (PHU3NYIECKHE MPOIIECCH U CBOICTBRA Tell.
OnwuceIBaTh N3y4EHHbIE CBOMCTBA TeN U (U3NIECKUE
SIBIICHUS, UCTIONB3YS (pru3nueckue BeInduHbl. [IpoBoanTs
MpSMbIE ¥ KOCBEHHBIE H3MEPEHNs, HCCIIEJOBAaHUE
3aBUCUMOCTel. Pemats pacuéraplie 3agaun B 1-2 nelcTBusI.
XapakTepru3oBaTh CBOMCTBA TeJ, pU3MUECKHe SIBICHUS U
MPOLIECCHI, HCHOJIB3Ysl (PU3NUECKHE 3aKOHBI

217.

Pemenne 3anau no Teme
"Cunsl BOKpyr Hac"

DuU3NYeCKU JUKTAHT;

OOBACHAITH (1)I/I3I/I‘I€CKI/IG IMMpo1EeCChl 1 CBOMCTBA TEIL.
OnuceIBaTh N3Yy4YCHHBIC CBOMCTBA TEII

(du3nyeckre SIBICHMS, UCTIONB3Ys (PU3HMUECKHE




BCJIIMYMHEI.

28. | PemeHue 3aga4 0o TemMe [TuceMeHHBINH KOHTPOJIb;
"Cuna TpeHus."
[IpoBOIUTE TIPMBIE M KOCBEHHBIE H3MEPEHUS,
HCCJIEIOBAHNE 3aBUCHMOCTEH.
Perrats pacuérHeie 3amaun B 1—2 AeUCTBHS.
29. | Pemenue 3a1a4 0 TeMe BIIP;
"Macca. O6bem.IlnoTHocTs" XapakTepHu30BaTh CBOICTBa Tel, PU3HIECKHE
SIBIICHHS 1 TIPOLIECCHI, HCTIONB3Yys (PHU3NIECKHE
3aKOHBI.
30. | [ToAroToBKa K KOHTPOJILHOIM TectupoBanue;
paboTe 1o Teme
"B3aumoneiicteue Tea"
OOBICHATH (PM3UYECKHE MPOLIECCH U CBOMCTBA TEIL.
31. | Koutposmbhast padora Ne2 mo teme KoHnTponbHas pabora; b pot
"BaaumozeiicTBre Teir" OnuchIBaTh H3yUCHHBIC CBOMCTBA Te U (HU3UIECKHE
SIBJIGHUSI, UCTIONB3Ys PU3NUEeCKue BeIMIUHBIL. [[poBOIUTH
MpsIMbIE U KOCBEHHBIE U3MEPEHHUSI, UCCIICIOBAHIE
3aBUcUMOCTel. PemaTs pacuétHbie 3anauu B 1-2 neiicTBusl.
XapakTepu30BaTh CBOMCTBA Tell, PU3HUCCKUE SIBICHUS U
MIPOIIECCHI, UCITONB3YS (pr3mueckue 3akoHbI. OTINYaTh
apryMeHTHI, KOTOPBIE OCHOBAHBI Ha HAYIHBIX
JTOKa3aTeNbCTBAX, OT ApTYMEHTOB, OCHOBAHHBIX Ha JIPYTHX
CO00paKeHMSIX
32.| PaboTa Haj OIMOKaMH 110 TEME YcrHbli onpoc; OOBsICHITH (PU3NUECKHE MPOIIECCHl M CBOMCTBA TET.

"Bzaumoneiicteue Ten"

OnuceIBaTh H3y4eHHBIE CBOMCTBA TEN U
(dusnueckre IBICHMS, UCTIONB3Ys (PU3HUECKUe
BEJIMYMHBI.

[TpoBOaUTH MpsIMbIE ¥ KOCBEHHBIE U3MEPEHMSI,
HCCIIEJOBAaHNE 3aBUCUMOCTEH.

Pewats pacuérnele 3anaun B 1-2 neiictust.
XapakTepu30BaTh CBOMCTBA Tell, PU3HYCCKIE
SIBIICHHS U TIPOLIECCHI, HCIIOB3Yys (PU3MICCKHE
3aKOHBI.




33.

Janenue. EauHUIIB
U3MEPEHUS TaBICHUSI

VYcTHBIi onpoc;

OnuceIBaTh U3y4EeHHbBIE CBOHCTBA Tel U (Pu3nueckue
SIBJICHUSI, UCTIONB3Ys (PU3NUECKUE BEINYNHBI; IIPU ONMHCAHUN
MPaBIJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €UHULBI U3MEPEHUs,
HaXOAHUTh GopMyITbI

34.

JlaBieHue TBEpABIX TEINl.

Du3nuecKul TUKTAHT;

OOBACHATH (HHU3NIECKHE TIPOLIECCH M CBOMCTBA TEN:
BBIABIIATH IPUIMHHO -CIIEACTBEHHBIC CBS3U, CTPOUTH
oOBsicHeHHE U3 | —2 JTOTWYECKUX IIaroBs ¢ omopoii Ha 1 —2
M3y4ICHHBIX CBOICTBA (YU3NUECKHUX SBICHUH, PU3HIECKUX
3aKOHA WM 3aKOHOMEpHOCTH . [IpumeHuTs
COOTBETCTBYIOIIUEC €CTCCTBCHHOHAYYHBIC 3HAHUSA IJI1
0OBSICHEHUS SIBICHUN

35.

JlaBJIeHHE B KHUIKOCTAX H
rasax. 3akoH Ilackans.

YcrHbli o1poc;

OmnuchIBaTh U3y4EeHHBIC CBONHCTBA TE U (PU3NIECKHE
SIBJICHUSI, UCTIONB3YS (PU3NUIECKUE BEINUNHBI; IIPU ONMICAHUN
MPaBIJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI HCHOIB3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €AUHUIIBI U3MEPEHHUS,
HaXOAMUTh (YOPMYIIBL, CBS3bIBAIOLINE TAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYT'MMHU BeJu4uHaMu. PacriosHaBaTh
NPOSIBJICHUE U3YyYCHHBIX (DPU3MUECKUX SBICHHUN B
OKpYXKaroLleM MUPE, BBLIEISS UX CYILECTBEHHBIE
cBOlCTBa/NpU3HaKU [I[pIMEHNTH COOTBETCTBYIOINE
€CTEeCTBEHHOHAYYHbIE 3HAHUS JUIsl OOBSICHEHHS SIBIICHUH .

XapakTepu30BaTh CBONCTBA Tell, PU3HUYCCKHUE SIBICHUS U
MPOIIECCHI, UCTIOJB3YS (PU3MUSCKHE 3aKOHBI; IIPH STOM
JTaBaTh CIIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTHYECKOE BhIpAKEHUE

36.

Pemenue 3agau mo teme
" maBIeHNe TBEPABIX TE U
JKHAIKOCTEH"

IIucbMEHHBIH ~ KOHTpOJIb;




37.

Pacuer JaBJICHUA ) KUJIKOCTHU Ha
JHO U CTCHKHU COCyJa.

TectupoBanue;

OnuceIBaTh U3y4EeHHbBIE CBOHCTBA Tel U (Pu3nueckue
SIBJICHUSI, UCTIONB3Ys (PU3NUECKUE BEINYNHBI; IIPU ONMHCAHUN
MPaBIJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIB3YEMBIX
BEJINYMH, X 0003HAYECHUS U €MHULIBI U3MEPEHUS,
HaXOAMUTh (POPMYIIBI, CBSI3BIBAIOLINE TAHHYIO (PU3HUECKYIO
BEJINYMHY C APYTUMH BelndnHaMu. Pacrio3HaBats
MPOSIBIICHUE N3YyUCHHBIX (DM3HMUECKUX SBICHUN B
OKPYXKAIOIIEM MHUPE, BBIICISIS X CYIIECTBEHHbIE
CBOMCTBa/IpU3HAKY . PaznmyaTh BOIPOCKH, KOTOPEIE
BO3MOXKHO €CTECTBCHHOHAYYHO HCCIIE0BaTh

38.

Pemrenne 3amaq o reme
" JlaBJieHHE JKUAKOCTH Ha JHO
U CTEHKH cocyna"

CaMOOIICHKA ¢
HCIIOJIb30BaHUEM
«O1ueHo9HOTro
JIACTaY,

OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOIMCTBA TEII:
BBISBJIATh IPHUUHHO -CJIEICTBEHHBIE CBS3U, CTPOUTH
o0bscHeHue u3 1 —2 JOTMYECKHX LIaroB ¢ onopoii Ha 1 —2
M3y4YEeHHBIX CBOICTBA (hU3NUECKUX SBICHUH, (PU3MIECKUX
3aKOHA WM 3aKOHOMEPHOCTH. PemaTth pacy€THble 3a1auu B
1 -2 neficTBUA IO OHOM U3 TeM Kypca (PU3UKHU, HCIIOIB3YS
3aKOHBI ¥ (DOPMYIIBI, CBA3BIBAIONINE (PU3NIECKUE BEITNINHBL:
Ha OCHOBE aHaJIN3a yCJIOBUS 33a4H 3alMCHIBATh KPATKOE
YCIIOBHE, TIO/ICTABIIATH (PU3NUYECKUE BEIUUNHBI B (GOPMYIIBI U
MPOBOANTD pacuéThl PaznnyaTh BONPOCH!, KOTOPBIE
BO3MO>KHO €CTECTBEHHOHAYYHO UCCIIEJIOBATb.

39.

Coobmarommmecs: CoCyIpl.

YerHblit onpoc;

PacniozHaBaTh IpOCTHIE TEXHUYECKUE YCTPOICTBA U
M3MEpHUTENbHBIE IPUOOPHI TT0 CXEMaM M CXEMaTH YHBIM
pHCYHKaM. YKa3bIBaTh MPUHIMIIBI IeHCTBUS IPHOOPOB 1
TEXHUYECKHX YCTPOUCTB . PaznuyaTs BOmpockl, KOTOphIE
BO3MOYKHO €CTECTBEHHOHAYYHO UCCIIEI0BATh .

40.

Perenue 3aga4 no reme
"Cooburatommuecs cocyabl”

ITucbMeHHBIN KOHTPOJIB;




OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOIMCTBA TEII:

41.| Bec Bo3ayxa. ATMochepHOe VYerHBI onpoc;
JaBIICHHE BBISIBJIITh IPUUUHHO -CJIEICTBEHHBIE CBSI3U, CTPOUTH
o0bscHeHue U3 1 —2 JOTMYECKHX LIaroB ¢ Onopoii Ha 1 —2
N3y4YEeHHBIX CBOICTBA (YU3NUECKUX SBICHUH, (U3MIECKUX
3aKOHa WJIM 3aKOHOMEpHOCTHU. Pacno3HaBaTh NposBIeHNE
M3y4YCHHBIX (PM3MUYECKUX SBICHUH B OKPY’KafOLIEM MHpE,
BBIJICTISISI MX CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKHY .
Pacnio3HaBaTh, MCHIOJIB30BATh M CO3/[aBaTh O0BSICHUTEIIBHBIC
MOJIETIH ¥ TIPEACTABICHNUS .
42. | Pemenue 3amad 1o teme "Bec VYeTHBI onpoc;
BO31yXa. [MuceMeHHBIN
AtmochepHoe naBneHue" KOHTPOJIb;
43.| Usmepente armocdeproro CamMooLeHKa ¢ OOBSICHATD (PU3MUECKHE TIPOIIECCH M CBOIMCTBA TEII:
JasieHus. bapometp HCTIONB30BaHHeM«OmeHouHoro| BPPIB/UITE MPIIHHHO -CIIE/ICTBEHHBIE CBA3H, CTPOHTD
IHCTaY: 0o0BsicHeHUE U3 | —2 JTOTWYECKHX IIaroB ¢ omopoii Ha 1 —2
M3y4YEeHHBIX CBOICTBa (DU3NUECKHX SBICHUH, (U3MIECKUX
3aKOHa WM 3aKOHOMEpPHOCTH. Pacro3HaBaTk, HCIOIB30BAThH
U CO371aBaTh OOBSICHUTENFHBIC MOJEIIH U IPEACTaBICHUS
44. | ManoMeTpeI, HX BHIb 1 VeTHpiii onpoc; Pacmio3HaBaTh NpoCTHIE TEXHUYECKUE YCTPOUCTBA U
NpHMeEHER e N3MEpHTENbHBIE TPUOOPHI TI0 CXeMaM U CXeMaTHIHBIM
pHCYHKaM. YKa3bIBaTh MPUHIMIIBI IeHCTBUS IPHOOPOB 1
TEXHUYECKHUX YCTPOUCTB . Pacnio3HaBaTh, UCIOIB30BATh U
C03/1aBaTh OOBSCHUTEIBHBIE MOJICITH M MIPEICTABICHHUS .
45. | TopuHeBoii KUIKOCTHBI DH3HUCCKHI JUKTAHT, PacniozHaBaTh IpOCTHIE TEXHUYECKUE YCTPOICTBA U

HacCocC. FnﬂpaBanecxaﬂ
MaluHa

HU3MEPUTENIbHBIE IPHOOPHI [0 CXEMaM B CXEMaTHIHBIM
pucyHkam. OOBACHATH (PU3NIECKHE TIPOLIECCH M CBOMCTBA
TEJ: BBISIBIIATH IPUYNHHO -CJICICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHne 3 1 —2 JOTMYECKHX 1I1aroB ¢ Onopoii Ha 1 —2
N3y4YEeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3HIECKUX
3aKOHA UM 3aKOHOMEPHOCTHU. Y Ka3bIBaTh MPUHIIUIIE]
JIEWCTBHS IPHOOPOB M TEXHUYECKUX YCTPOMCTB .
Pacnio3HaBaTb, HCIIOJIB30BATh U CO3/1aBaTh O0BSICHUTEIILHBIC
MOJICTIH ¥ IIPEACTABIICHUSL.




46.

Pemenne 3agau mo reme
"T'uapaBiauueckas MamHa"

ITucbMeHHBII KOHTPOJIB;

47.

JleiicTBHE )XKUAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJIO

YeTHbli onpoc;

Pacnio3naBaTh NposiBIeHNE U3YYEHHBIX (PH3NIECKUX
SIBJICHUH B OKPY’>KaIOIEM MHUPE, BBIACTAS UX CYIIECTBCHHBIE
CBOMCTBa/pU3HAKU. XapaKTEPH30BaTh CBOICTBRA TeT,
¢bu3udIecKue SBICHUS U MPOLECCHI, NCTIONb3Ys (PU3UIECKUE
3aKOHBI; IIPH 3TOM J]aBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA M 3aIMCHIBATh €r0 MaTeMaTHIECKOE BEIPAKCHNUE .
BcnoMuuTs 1 NMPUMEHUTH COOTBCTCTBYIOLINE
C€CTCCTBCHHOHAYYHBIC 3HAHUA

48.

ApxumeoBa cuia

(hU3MYeCcKuil TUKTAHT;

OmnuckIBaTh M3YYCHHBIC CBOMCTBA TN M (PU3NYCCKUE
SIBIICHHUS, UCTIONB3Ys (PU3NYECKUE BEIMYMHBL, IPH ONTMCAHUH
NPaBUIIBHO TPAKTOBATh (PM3UYCECKUIT CMBICI HCIIOJIb3YEMBIX
BCJIIMYWH, UX 0003HaUYeHU U CAVMHUIBI U3MCPCHNS,
HaXoJIUTh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYIECKYIO
BCJIMYMHY C APYTUMU BCIIMYUHAMU. HpOBOI[I/ITB IpsAMbIC
N3MEPCHUA (1)1/[31/1‘-ICCKI/IX BCJIMYHH: 3aIIMChIBATh ITIOKAa3aHUsA
pUOOPOB C YyUIETOM 3aAaHHON aOCOIOTHOMN MOTPEUTHOCTH
u3MepeHuit . Paznuuars BOIpOCk, KOTOPBIE BO3ZMOXKHO
€CTeCTBEHHOHAYYHO HCCIICIOBATh .

49,

Jlaboparopnas pabota Ne§
"OnpeneneHue
BBITaJ'[KHBaIOH_[eﬁ CHJIBI,
JeicTByoIeld Ha
IMOTPYKECHHOC B )KUAKOCTH
Teno"

JlabopaTopHas pabora;

ITpoBOIUTH HCCIIEIOBaHUE 3aBUCHMOCTEN (hH3UUECKUX
BEJIMYMH C UCITIOJIB30BAHUEM MIPSAMBIX HBMGPCHHﬁI
TUIAHUPOBATh HCCIIEI0BAHUE, COOMPATh YCTAHOBKY, CIEAYsI
NPEe/TI0KEHHOMY TUIaHY, (GPUKCHPOBATh PE3yIbTaThI
MOJTYYSHHOW 3aBUCUMOCTH (PM3MYECKUX BEIMYHMH B BHIIC
NPE/TI0KEHHBIX TabIMI ¥ TpaduKOB, 1eaTh BBIBOJIBI 110
pesynbraram uccienoBanus. CobiroaTe npaBuia
6e3omacHoro Tpy/aa npu pabore ¢ y4eOHbIM U
nabopaTopHbIM 000pyIOBaHUEM . Pacmo3HaBars,
UCTIONB30BaTh U CO3/1aBaTh OOBSICHUTEIBHBIEC MOJICIH 1
MPECTABICHUS




50.

IInaBanme Tem.

YcrHbll onpoc;

OnuceIBaTh U3y4EeHHbBIE CBOHCTBA Tel U (Pu3nueckue
SIBJICHUSI, UCTIONB3Ys (PU3NUECKUE BEINYNHBI; IIPU ONMHCAHUN
MPaBIJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIB3YEMBIX
BEJINYMH, X 0003HAYECHUS U €MHULIBI U3MEPEHUS,
HaXOAMUTh (YOPMYIIBL, CBS3BIBAIOLINE TAaHHYIO (PU3HUYECKYIO
BEJINUMHY C APYTUMH BelINYnHaMU. Pacrio3HaBaTh mpocThie
TEXHHYECKNE YCTPOHCTBA U M3MEPUTEIBbHBIC IPHOOPEI MO
CXeMaM M CXEMaTHIHBIM PUCYHKaM. Y Ka3bIBaTh MIPHUHIIMIIBI
JIeHCTBUS IPHOOPOB M TEXHUUECKUX YCTPOICTB .
[TpuMEeHUTH COOTBETCTBYIOIINE ECTECTBEHHOHAYYHbIC
S3HaHUA 11 OGLHCHCHHH SIBJICHUI

51.

JlabopatopHnas padota Ne9
"BrIsicHeHnE yCIIOBHH
TUIABAHUS TEJ B KHIKOCTH'

JlabopaTopHnas paboTa;

ITpoBOKUTH KOCBEHHbBIE M3MEPEHHS (PU3UUECKUX BETHUNH,
cienys NpeIoKEHHON UHCTPYKIMU: IPU BBIIIOJIHEHUU
HU3MepEHn# COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U
BBIYUCIIATh 3HAYCHUEC BCIIMYNHBI. C06HIO,H3.T]) paBujia
0e30MacHOTo Tpy/a Mpu paboTe ¢ y4eOHBIM U
n1abopaTopHBIM 000pyI0BaHHEM . Pacrio3HaBars,
HCIIONB30BAaTh M CO3/1aBaTh OOBICHUTENLHBIE MOJIETH 1
TpeICTaBICHHUS

52.

IInaBanue cynos.
BosnyxonnaBanue

TectupoBanue;

OnuceIBaTh U3y4eHHbBIE CBOWCTBA Te U (Pu3NIecKue
SIBIICHUS, UCTIONIB3YS (PU3HUECKUE BETMYUHBI; IPH OIMCAHUH
MIPaBUIBHO TPAKTOBATH (PU3UIECKHUNA CMBICII UCTIOJIB3YEMBIX
BEJIMYHH, X 0003HAYEHUS U €AUHUIIBI H3MEPEHHUS,
HaXOJIUTh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEJIMYHMHY C APYTUMH BeJIMIMHAMU. Pacmo3HaBaTh mpocThie
TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHBIE IIPHOOPHI MO
CXe€MaM UM CXEMaTHUYHBIM PUCYHKaM. Y Ka3bIBaTh MPUHIUIIBI
JIeWCTBHS IPHOOPOB M TEXHUYECKUX YCTPOMCTB .
IIpuMeHHUTH COOTBETCTBYIOLINE ECTECTBEHHOHAYYHBIE
3HAHMS IS OOBSCHEHUS SIBICHUH .




53.

KonTpoasHas padora Nero Teme
" JlaBIIeHIE TBEPIBIX TEII,
SKHIKOCTEN M ra3oB"

Kontponbnas pabora;

OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOIMCTBA TEII:
BBISIBJIATH IPUYMHHO -CJIEACTBEHHBIE CBS3U, CTPOUTH
o0bscHeHue U3 1 —2 JOTMYECKHX LIaroB ¢ Onopoii Ha 1 —2
N3y4YEeHHBIX CBOICTBA (YU3NUECKUX SBICHUH, (U3MIECKUX
3aKOHa UM 3aKOHOMEpHOCTU. OMUCHIBATh U3Y4YEHHbBIE
CBOMCTBA TeN U (PU3NUECKHE SIBICHUS, HCTIONIB3YS
¢u3ngeckre BeMMInuHBL. Pemarts pacuérarle 3amaun B | —2
JEWCTBHSA, HCIIONIB3YsI 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
¢du3nIecKne BEININHBI: HA OCHOBE aHAJM3a YCIIOBHSA 3a1a41
3aMHCBIBATh KPATKOE YCIIOBHE, MOJCTABIATH (PHU3MUECKHE
BEJINYMHBI B (POPMYJIBI M IPOBOJUTD PACUETHI.
XapakTepu3oBarh CBOICTBa Tell, PU3NUECKHE SIBICHUS U
IPOILIECCHI, UCTIOb3YS (hU3MIECKHe 3aKOHBI . Pacrio3HaBath,
UCIIONIb30BaTh U CO3/1aBaTh OOBSCHUTEIbHBIC MOJICIU U
IIpeJCTaBICHUS

54.

Pabora Hax ommoOKaMu o TeMe
"JlaBneHrEe TBEPABIX TE,
JKHUJIKOCTEN U ra3oB".

MexaHndeckast padboTa.

YeTHbli onpoc;
[MuceMeHHBIN
KOHTPOJIb;

OnuchiBaTh U3y4EeHHbBIC CBOWCTBA Tel U (PU3NUECcKHe
SIBJICHUSI, UCIIOJB3Ys (PU3NUYECKUE BEIIMUMHBI; TP ONUCAHUU
MIPaBUIBHO TPAKTOBATH (PU3UIECKHUNA CMBICII UCTIOJIB3YEMBIX
BEJINYMH, NX 0003HAYECHUS U €MHUIIEI N3MEPEHNS,
HaXOAWUTh (YOPMYIIBI, CBS3BIBAIOIINE ITAHHYIO (PU3MUECKYIO
BEIWYHHY C APYTUMH BeIMYUHAMHU. BCIOMHUTE 1
MPUMEHHUTH COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
3HaHUsA

55.

MouHocTh

(hu3MYecKHuil TUKTaHT;

OnuceIBaTh U3y4eHHbBIE CBONWCTBA Te U (Pu3NIecKue
SIBJICHUSI, UCTIONB3YS (PU3NUECKUE BEIIMUNHBI; IIPU ONMHCAaHUN
MIPaBUIBHO TPAKTOBATH (PU3WIECKHUNA CMBICIT UCTIONIB3YEMBIX
BEJIMYHH, X 0003HAYECHHUS U SAWHUIIB H3MEPEHHUS,
HaXOJIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEJIMYMHY C JPYTMMU BeJIMYMHAMU. BcrioMHUTH 1
IIPUMEHUTH COOTBETCTBYIOIUE ECTECTBEHHOHAYYHBIE
3HAHUA




56.

Pemrenue 3amau no teme
"Mexanuueckas padora.

MormHoCTE"

ITucbMeHHBII KOHTPOJIB;

OOBSICHATH (PU3MUYECKHE MPOLIECCHl M CBOIMCTBA TEII:
BBISIBJIATH IPUYMHHO -CJIEACTBEHHBIE CBS3U, CTPOUTH
o0bscHeHue U3 1 —2 JOTMYECKHX LIaroB ¢ Onopoii Ha 1 —2
N3y4YEeHHBIX CBOICTBA (YU3NUECKUX SBICHUH, (U3MIECKUX
3aKOHa WJIM 3aKOHOMEpHOCTU. Pentate pacuéTHbIe 3a1a4u B
1 -2 neiicTBus MO OHOM U3 TeM Kypca (PU3NKHU, HCIOIB3YS
3aKOHBI ¥ (DOPMYIIBI, CBA3BIBAIONINE (PU3NIECKUE BEITNIUHBL:
Ha OCHOBE aHAJIN3a yCIOBUS 337a4H 3aIHCHIBATh KPATKOE
YCIIOBHE, TTOACTABIATH (PU3NIECKUE BEIUINHBI B (POPMYIIBI U
MIPOBOJMTDH PACYETHI .

57.

[IpocTbie MEXaHU3MBI.
Prryar. PaBHOBECHE CHIT.

YeTHbli onpoc;

IIpuBOANTE MPUMEPHI TPAKTUUECKOTO UCTIOIb30BAHUS
¢bu3uIecKnX 3HaHWI B IOBCETHEBHON JKM3HM. PacniozHaBaTh
MPOCTHIC TEXHUYIECKNE YCTPOMCTBA U H3MEPUTEIIbHBIC
pUOOPHI TT0 CXEMaM M CXEMAaTHIHBIM PHCYHKaM.
Yka3pIBaTh NPUHLUIBI JEHCTBHS IPHOOPOB M TEXHUIECKUX
ycTpo#cTB . Pacnio3HaBaTh, HCTIONB30BaTh U CO3/1aBaTh

O0OBSICHUTEIIbHBIC MOJCIN U NIPCACTABICHUA

58.

MomeHT cuiibl. Peiyaru B
MIPUPOJE, OBITY U TEXHUKE

YerHblit onpoc;

59.

Jlabopatopnast padora Ne 10
"BrlsicHeHuE yCcIOBHSA
paBHOBecHs phryara"

Jlaboparopnas pabora;

PacniozHaBaTh IpOCTHIE TEXHUYECKUE YCTPOUCTBA U
M3MepHTENbHBIE IPUOOPHI 10 CXEMaM U CXEMaTHYHBIM
pucyHnkam. I[IpuBoanTs IpHUMEpH! IPAKTHUECKOTO
WCIOJIb30BaHusl (PU3MUECKUX 3HAHUM B MOBCETHEBHON
»u3HU. CoOmoaTh npaBuia 0€30MacHOro TPyAa MpH
pabote ¢ y4eOHBIM 1 TabOPaTOPHBIM 000PYAOBAaHHIEM.
Yka3bIBaTh NPUHIMIIBI AEHCTBUS TPUOOPOB U TEXHUUECKUX
YCTpPOMUCTB . Pacio3HaBaTh, HCIONIB30BaTh U CO3JaBaTh
00BSCHUTEIILHBIE MOZIEIH U ITPEACTABICHUS

60.

Bbioku. "3onotoe npaBuiio
MEXaHUKH"

CaMOOIIEHKA C
HCII0IB30BaHNEM «OIIEHOYHOTO
JIACTaY;

[TpoBoaANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEINYHH,
clefys IpeANoKEHHON HHCTPYKIIMU: TIPU BBIOJTHEHUU
N3MepeHnit cOOMpaTh IKCIEPUMEHTAILHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUCHHE BEJIMYMHEL PemaTts pacuéTHble 3ajaun
B 1 —2 nelicTBus 10 OJTHOI M3 TeM Kypca (PU3NKH, UCTIONb3YS
3aKOHBI ¥ (POPMYJIBI, CBA3bIBAIOLINE (PU3NYECKUE BEIIMUUHEL.
Paznn4aTts BOIpOCHI, KOTOPBIE BO3MOXKHO
€CTECTBEHHOHAYYHO HCCIIE[OBATD.




61.

LlenTp Tsxxectu Tena.

YcnoBus PpaBHOBECHUs TECJI.

YcrHbll ompoc;

XapaxTepu3oBaTh CBOICTBA Tell,
(u3ndecKue SIBJICHUS U MPOLECCHI, NCTIONB3Ysl PU3NIECKUE
3aKOHBI; IIPH 3TOM J]aBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA U 3aIHChIBATh €r0 MaTeMaTU4YeCKOE BhIPaKEHUE
YKa3bIBaTh NPUHIMIBI AEHCTBUS TPUOOPOB U TEXHUUYECKUX
yCTpoicTB IIpuMEHUTh COOTBETCTBYIOLIUE
€CTECTBEHHOHAYYHbIC 3HAHUS VISl OOBSICHEHHS SIBIICH

62.

KoadduumenT moneznoro
JIEUCTBHSL.

YcrHbli o1poc;

ITpoBoANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEINYNH,
creyst IpeI0KeHHOW HHCTPYKINH: IIPU BBITOTHECHUH
N3MEpeHni cOOMPATh SIKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIIATH 3HAUCHHUE BEJINYUHBL. Pa3miuaTs BOIPOCHI,
KOTOpBIE BO3MOHO €CTECTBEHHOHAYYHO HUCCIIEI0BATh

63.

Oueprusa. Kunernueckas u
MOTEHIMAIbHAs SHEPTHUSL.

(hM3M9IeCKuil TUKTAHT;

OmnuchIBaTh U3y4EeHHBIC CBONHCTBA TE U (PU3NIECKHE
SIBIICHUSI, UCTIONB3YS (PU3NUECKUE BEINUNHBI; IIPY ONMHCAaHUN
MPaBIJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI HCHOIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS U €IUHUIIBI H3MEPEHUS,
HaXOAMUTh (YOPMYIIBL, CBS3bIBAIOLINE TAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMHU BeJIMYMHAMU. Pa3ingars BOIpocCsl,
KOTOPBIE BO3MOKHO ECTECTBEHHOHAYYHO HUCCIIEN0BATh

64.

IIpeBpatenus SHEPruu.
Pemenne 3amau 1o Teme
"PaboTa 1 MOIIIHOCTb.

Oneprus"

[TuceMeHHBIH KOHTPOJIb;

Co3naBath COOCTBEHHBIEC TMCbMEHHBIE U YCTHBIE KpaTKHE
co00IIeHHs1 Ha OCHOBE 2 —3 UCTOYHUKOB MH(OPMALUH,
IrPaMOTHO UCIOJb30BaTh U3yUYEHHBIN NOHATUMHBIN anmnapar
Kypca (M3HMKH, COTIPOBOX/IATh BHICTYIJICHUE MPE3CHTAIINEH.

XapakTepu30BaTh CBONCTBA Tell, PU3MUYCCKHUE SIBICHUS U
MIPOIIECCHI, UCTIONB3YS PUBNIECKUE 3aKOHBI; TPH STOM
JIaBaTh CIIOBECHYIO ()OPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTHYeCKOe BhIpakeHue . PazinnuaTh BONpocsl,
KOTOpbIE BO3MOXHO €CTECTBEHHOHAYYHO HCCIIEI0BaTh

65.

KonrponsHas padora Ne 4
"PaboTa 1 MOIITHOCTb.

Oneprus"

KoHnTponbHas pabora;

BCIOMHUTE ¥ IPUMEHHUTH COOTBETCTBYIOIIHE
€CTeCTBEHHOHAYYHbIC 3HAHU. OOBACHATH (U3NICCKUE
IIPOUECCHI 1 CBOICTBA TEN: BBISIBIISTH IIPUYIUHHO -
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHHE U3 1 —2
JIOTUYIECKHUX I1aroB ¢ ONmopoi Ha 1 —2 M3y4EeHHBIX CBOHCTBA

chunuuecwyuy apnenuii dhuruuecyuY 2awaa Un




OOBsICHATD (PU3MUYECKHE MPOLIECCH M CBOIMCTBA TEll.

66. | PaboTa Hag ommOKaMu 10 TEMe 1 0 CaMOOLIEHKA ¢ ~
"Pa6oTa I MOLIHOCTS. HOTIOTB30BAHEM«OEHOTHOTO OnuchIBaTh U3y4EeHHBIE CBONCTBA Tel U (PU3NIECKHe
Srepris” HcTay: SIBJICHUSI, UCIIOJB3Ys pusznueckue BenuuuHbl. [IpoBouTh
NpsIMbIE U KOCBEHHBIE H3MEPEHHSI, HCCIIEI0OBaHIE
3aBucuMocTel Pemars pacuérubie 3aiaun B 1 —2 neiicTBus,
UCIIONB3Ys 3aKOHBI ¥ (JOPMYIIBI, CBA3BIBAIOIINE (DH3UICCKHE
BEJIMYMHEI. XapaKTepru30BaTh CBOICTBA Tel, (PU3HICCKHE
SIBIICHUS U TIPOLIECCHI, UCTIONB3YS (PU3NISCKHE 3aKOHHI .
OOBACHUTD IOTCHIMATBHBIC TPUMEHECHUS
€CTeCTBEHHOHAYYHOT'0 3HAHUS IS 00IIecTBa
67. | PezepBHOE Bpems 1 0 ;
68. | PezepBHOCE Bpemst 1 0 ;
OBILEE KOJIMYECTBO 68 10
YACOB I10

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

®dwusmuka, 7 kinacc/Ilepeimkuna A.B., OGIIEeCTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO "M3/marenscTBo
Ok3amen";

"Coopuuk 3ama4 1o ¢pusuke 7-9 kiaccer" (A.B.Ilepbimkun);

Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

"Pabouas terpanp o ¢usuke 7 knacc" (A.B.Ilepoimkun)

"COopHuk 3a1a4 o ¢usuke 7-9 knacce" (A.B.Ilepbimikun)

"Tectol mo ¢usuke 7 kimacc" (A.B.Ueborapesa)

"KoHTposbHBIC U caMOCTOsITeNIbHBIE PaboThI 1o (usuke. 7 kinacc" (O.M.I'pomiea)

Metoanueckoe nmocobue i yunreneit k yaeouuky A.B.Ilepeiukuna "®@uszuka. 7 xnacc" (O.U. I'pomiena)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

OnekTpoHHas ¢popMma yuebnuka "duznka. 7 kinacc" (A.B. Ilepblmkun)
bubnmoreka ypokos u kypcoB CORE - https://library.coreapp.ai/test
Poccwuiickas anekrponHas mkoina - https://resh.edu.ru/
WurepaktuBHast TeTpaab SKysmart

OO6pazoBarenbHas maThopma Yuu.py

Oo6pazoBarenbHas miatdopma "S-kmacc"



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

KommiekT mirakaToB mo ¢usuke 7 Kiacc

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN

[lepeueHb JEMOHCTPALIMOHHOTO 0OOPYI0BAHHUSL:

[ap ¢ KOIBIIOM, MOJIETH KPUCTAJUIMYECKHUX PEIIETOK, HAOOp TeNeXeK, Ipudop Ui AEMOHCTPALUU
PaBHOMEPHOTO MPSIMOJIMHEHHOIO ABUKEHUS], AEMOHCTPALMOHHBIM IPUOOP 110 UHEPLIUH, BECHI C
pasHOBecamu, HAOOp IPy30B 110 MEXaHHUKE, AUHAMOMETP, TMHAMOMETP JIByHAIpaBJIeHHbIH, map [Tackans,
cooOLIaoIIHecs COCyIbl, pblyar, Habop OGJIO0KOB, IIMIIMHAP U3MEPHUTEIbHBIHN € IPUHAIEKHOCTAMU (BEAEPKO
Apxumena), mpudOp sl IEMOHCTPAIMH JIaBJICHHUE Ta30B M KUIKOCTEH, IPUOOpP s AEMOHCTPALUN
aTMoc(epHOro AaBieHUs (Maraedyprckue noayIapus), Ipuoop A1 AEMOHCTPALMY IaBIEHUS BHYTPU
AKHUJKOCTH.

[Tpubopsr: 6GapoMeTp, MAHOMETP KHJIKOCTHBINA JEMOHCTPAIIMOHHBIM.
Jlaboparopnas pabota Nel. 3mepuTenbHblil HUIUHAP (MEH3ypKa), CTaKaH ¢ BOAOH, pa3InYHbIC COCY/IbI.
Jlaboparopnas pabota Ne2. JIuneiika, ropox, MIlI€HO, UTOJIKA.

Jlaboparopnas pabota Ne3. Bechl ¢ pazHoBecamu, HECKOJIBKO TeJ pa3HOI Macchl, 0aHOUYKa, APOOb UITH CYXOi
YUCTBII MECOK.

JlaGopatopnas pabota Ned. M3amepuTenbHblii HUIUHAP (MEH3YpKa), TeJla HEMPaBUILHON (GOpPMBI HEOOIIBILIOTO
00bEMa, HUTKHU.

JlaGopatopHnast pabota Ne5. I3mepuTenbHbIi IIUINHIP, BECHI C pa3HOBECAMH, TEJIO, INIOTHOCTh, KOTOPOTO
HAJ0 ONpEAEINTh, HUTKA.

JlaGopatopnas padora Ne6. IlITatuB ¢ MyQTOI KOJIBIIOM U JIANKOW, ANHAMOMETP, JIMHEWKa, Ha0op rpy30B 1O
MEXaHUKE.

Jlaboparopnas padota Ne7. JlunamomeTp, TMHENKaA, NEPEBSIHHBINA OpyCcOK, HAOOp rPy30B IO MEXaHHKE.

Jlabopartopnast pabota Ne§. J/luHamomMeTp, mITaTUB, /IBa TeJa pa3HOTO 00BEMA, CTAaKaH C BOJOU U
HACBIIEHHBIM PACTBOPOM COJIH B BOJIC.

Jlaboparopnas padota Ne9. 3mepuTenbHbIi HMIUHAP, BECHI C pa3HOBECAMU, MPOOHUPKA MOTIABOK C
poOKOM, CyXol MecokK, GUabpTpoBaHHAs OyMara Wil cyxas TpsIKa.

Jlaboparopnas padota Nel0. Prryar Ha mitaTuBe, HA0Op IPy30B MO0 MEXAHUKE, TUHAMOMETD, JTUHEHKA.






