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1. HHogcHUTEJLHAA 3aAIIUCKA

Jlannasi padouasi nporpamma no pusuke s 7/ kiaacca (yriayo/jgeHHbI ypOBeHb) pa3padoTaHa HA OCHOBE:

1)  denepanbHOro rocyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO 00mIero oopazoanus (yrB. [Ipukazom MuHucTepcTBa
oOpazoBanus u Hayku P® ot 17 nexaOps 2010 r. N 1897 ¢ usmenenusimu u gomnosiHeHusimMu ot 29 nexadpst 2014 r., 31 nexadbps 2015 r., 11 nexabps
2020 1.). (®I'OC O0O0).

2)  DenepanbHOI 00pa30BaTEIBHOM MPOrpPaMMbl OCHOBHOTO 00IIero oopasoBanus (yTB. mpukazoM Munnpocseienus Poccun ot 18.05.2023
r. Ne 370).

3)  OcHoBHO# 00pa30BaTEIBHON MPOrPaMMbI OCHOBHOTO 0011ero oopazoBanus MOV Jlunest Ne 3 ot 26.08.2021 r. (¢ u3m. ot 28.08.2023 1.)

4)  TlpumepHOii OCHOBHOM 00pa30BaTEIbHOM IPOrPaMMbI OCHOBHOTO 00I11ero 00pa3oBanus (0100peHHOM pereHneM (eaeparbHOro yueOHo-

METOIMYECKOTO 00BETUHEHHUS TT0 001IeMy 00pa3oBaHuto, TPOoTOKOJ OT § ampenst 2015 r. Ne 1/15).

YUYEBHO-METOANYECKOE OBECIIEYEHUE
1. Yuebnuk «®usuka. 7 knacey. [leppimkun M.M.. YueOuuk asis o6meo0pa3oBaTenbHbIX yupexkaenuil. [Ipceemenne, 2023
2. Jlykamuk B.1. Coopuuk 3amad no ¢usuke. 7-9 kmnaccel. — M.; [Ipocsemnienue, 2022

[Iporpamma o pusmke Ha ypoBHE OCHOBHOTO 00111ero 06pa3oBaHMs COCTaBJICHA HA OCHOBE MOJIOXKEHUI 1 TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS Ha
yriIyOJIEHHOM YpPOBHE OCHOBHOM 0Opa3oBarenbHOM nporpammbl, peactaBieHHbIXx B @T'OC OO0, a takxke ¢ yuétoM QenepanbHoi paboueit
MIPOrpaMMbl BOCIIUTAHUS M KOHLIETILUU TPEeroiaBanus yueOHoro npeamera «Pusnkay.

CopepxxaHue MporpaMMsbl Mo (PU3MKE HAMPABJICHO HA YIOBJICTBOPEHUE MOBBIIIEHHBIX 3aIIPOCOB YYAIIUXCS, CTPEMSIINXCS K 0oJiee ri1y0oKoMy
OCBOEHHIO (pU3MUECKHX 3HAHUH, U HAa (POPMUPOBAHNE ECTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yJaromuxcs. B mporpamMme no ¢u3uke yauThIBaAIOTCS
BO3MOXHOCTH y4eOHOTO npeameTa B peanuzauu TpedoBanuii ®I'OC OO0 k miaHupyeMbIM THYHOCTHBIM M METaIIPEIMETHBIM pe3yabTaTaM
oOyueHus, a TaKKe MEXKIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHMUs.



dwusmKa SBISETCS CUCTEMOOOPA3YIOLIUM JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHIE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SBJICHUN, M3y4aeMbIX XUMHEH, ONOJIOTHEH, acTpOHOMUEH U (pU3HUecKo reorpadueil, BHOCHT BKJIa/l B €CTECTBEHHO-HAYUYHYIO KAPTHHY
MUpAa, PEAIOCTABISET HanboJIee siICHbIe 00pa3Ibl MPUMEHEHHS HAyYHOT'O METO/1a IO3HAHUS, TO €CTh CI0c00a MOTyUYeHHs IOCTOBEPHBIX 3HAHUN O MHpE.

OpHa 13 MIaBHBIX 331249 GU3NYECKOT0 00pa30BaHUsS B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B (JOPMUPOBAHUHN €CTECTBCHHO-HAYYHOU
I'paMOTHOCTHU U UHTCPECA K HAYKC Y YUAIIUXCA.

Nzydenne pu3uku Ha yrayOIEHHOM ypOBHE MPEAIOJIaracT YBEPEHHOE BIaICHUE CIICAYIONTUMHU KOMIICTCHTHOCTSIMHE, XapaKTEePH3yIOIUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4HO OOBSICHATH SIBJICHUS,

OIIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

WHTEPIPETUPOBATH JIAHHBIE M UCTIOIH30BaTh HAYYHBIC JI0KA3aTEIIbCTBA JJIs ITOTYYCHHS BHIBOJIOB.

esan n3yvyenus pu3nku Ha yriy0J1éHHOM YpOBHe:

pa3BUTHE UHTEpPECA U CTPEMIICHUS 00yUYaloIUXcs K HAYYHOMY U3YYEHHIO MPUPOJIbl, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pasBUTHC Hpe}lCTaBJ'IeHI/Iﬁ O HAYYHOM MCETOJC ITO3HAHHUA U (1)OpMI/IpOBaHI/Ie HCCIICO0BATCIILCKOI'O OTHOMICHUS K OKPYXXAIOIUM SABJICHUSAM
(hopMHpOBaHKNE HAYYHOTO MUPOBO33PEHUSI KaK pe3yiIbTaTa U3y4eHHs OCHOB CTPOEHHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(hopMHpOBaHHE YMEHUN IPUMEHSTh (PU3NUECKHUE 3HAHUS U HAyYHbIE 10Ka3aTeNbCTBA AJIsi OOBSCHEHUS OKPYKAIOUIUX SBJICHUM;

(bopMHpOBaHHE MTPEACTABICHUA O posid (PU3UKH JUTS PA3BUTUS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUA O BOBMOXHBIX chepax Oymymiei mpodeccHoHaIbHON ASSTENBHOCTH, CBI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K TadbHEUIIIEM y
00yUYEHUIO B 3TOM HaIPaBJICHUU;

(dhopMHpoBaHKE TOTOBHOCTHU K JaJIbHEUIIEMY U3y4eHUI0 (DU3UKHU Ha YriayOIEHHOM ypOBHE B paMKaxX COOTBETCTBYIOIIUX Mpoduiiei 00yueHus Ha
YpOBHE cpeiHero o0Iiero 0opa3oBaHusl.

3anayu n3dyyeHuss PU3MKM HA YriIy0JEéHHOM YpOBHe:

HpI/IO6p€TeHI/IC 3HaHHUM O JUCKPCTHOM CTPOCHHUH BCIICCTBA, MCXAHUUYCCKUX, TCIINIOBBIX, SJICKTPOMAIrHUTHBIX U KBAHTOBBIX SBJICHUAX;

HpI/IO6p€TeHI/IC YMCHI/Iﬁ AHAJIIN3UPOBATh U O00BACHATH (I)I/ISI/I‘ICCKI/IC SIBJICHUS HA OCHOBC U3YYCHHBIX (1)H31/I‘{CCKI/IX 3daKOHOB U 3aKOHOMepHOCTeﬁ;
OCBOCHHC MCTOAOB PCIICHUA paC‘léTHHX N Ka4CCTBCHHBIX 3a1a4, Tpe6YIOH_II/IX CO3JaHus U HCIIOJIb30BaHUA (I)I/ISI/ILIGCKI/IX MOHCHCﬁ, BKJIO4Yasa
TBOPYCCKHUC

" NPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4U;



pa3BUTHE UCCIIE0BATEILCKUX YMEHUI: HAOMIOaTh SBJICHUS U U3MEPATH (pr3ndecKre BeTMYMHbI, BBIIBUTATh THIIOTE3bI U MTpeIarath
SKCIEPUMEHTAJIbHBIE CIIOCOOBI X IPOBEPKH, INIAHUPOBATH U IPOBOJUTH OIBITHI, SKCIIEPUMEHTAIIbHBIE HCCIIEI0BAHUS, AHAJIM3UPOBATh NOJYyYEHHbIE
JTAHHBIE U IPOBOJIUTH BBIBObI;

ocBoeHHE TPUEMOB paboThI ¢ MHPOpMaIUel HU3NIECKOTO CoAep KaHus, BKIItOYast HH(HOPMAIHIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3UKH,
MHTEPIpPETAHs U KPUTHIECKOE OIICHNBaHUE WH(OPMAIINH;

3HaKOMCTBO CO cepamu po(hecCHOHATLHON IEATEIbHOCTH, CBSI3aHHBIMU ¢ (PU3UKO, 1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
TOCTIKEHUSX (PU3UIECKOI HAYKH.

O61iee yncI0 YacoB, PEKOMEHOBAHHBIX IS U3ydeHus (PU3uKu Ha yriayonéHHoM ypoBHe, - 340 yacoB: B 7 kimacce - 102 gaca (3 4aca B HeZlemto
Conep:xanue o0ydyeHnus B 7 Kjacce.
1. ®usuka u e€ poJib B NO3HAHUM OKPYZKAIOIIEr0 MUPA.

dusnka - HayKa 0 IPUPO/Ie. SIBIEHUS MPUPOIBI (3TEMEHTHI COIEPKAHMS, BKITIOYAIONTHNE MEXKITPEAMETHBIC B3 ). Du3nueckue sBICHUS:
MEXaHUYECKHE, TEIIOBBIC, IEKTPHUIECKIE, MAarHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®dusnueckue BeanuuHbl. PazmeprocTs. Eauaniet pusndeckux BennunH. M3mepenue Gpu3ndeckux BenuuuH. JTanoHsl. usznueckue npudopsel. [leHa
nenenust. [lorpemnocts n3mepenuil. [IpaBuna 6ezonacHoro Tpyna npu padote ¢ 1a60paTopHBIM 000pyAoBaHHEM. MexXIyHapoiHasl CUCTEMa €UH HII.
[TepeBoa BHecHCTEMHBIX equHUILL B eAMHULIBI CI.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAYKH U3Yy4aloT MPUpoAy. EcTecTBeHHO-HAYUHBIM METO/] MO3HAHUs: HAOJI0IeHIEe, TOCTAHOBKA HAyYHOTO
BOIPOCA, BBIABMKEHHE TUIOTE3, IKCIIEPUMEHT 0 IPOBEPKE TUIIOTE3, 00bsICHEHNE HabmogaeMoro sapieHus. Onucanue Gu3nyeckux sBJICHUI ¢
MTOMOIIBIO0 MOJIEICH.

Jemoncmpayuu.

MexaHnnyeckue, TerIoBble, SJEKTPUUECKHEe, MaTHUTHBIE, CBETOBbIE, 3BYKOBBIE SIBJICHHUSI.
duznyeckue NpubOpsl U MpoIieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UeHbI JeNICHUS KAl H3MEPHUTEIBHOTO Mprodopa.
N3mepeHune paccTosHUM.

N3mepenue miomaay u 06bEMa.

N3mepenue BpemMeHu.



W3mepenne 00bEéMa JKUAKOCTH U TBEPIOTO Tea.
Onpenenenne pasmMepoB MalbIX Tel. MeTo psIoB.
Yyammiics HAy4YuTCs:
e IPABUJIIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCMOJIb3YEMbBIX BEIMUMH, UX 0003HAUEHUS U €IMHULbI U3MEPEHUS
e  IPOBOJUTH HAOMIOJCHUS (PU3NUCCKUX SBIICHHI;, U3MEPSTh (PU3MUECKHE BETMYMHBI: PACCTOSHHE, IIPOMEKYTOK BPEMEHH, TEMIIEPATYPY;
e BIJIAJETh SKCIIEPUMEHTAIbHBIMU METOAAMHU UCCIIEI0OBAHUS IIPU ONPEEIICHUH LIEHbI IeJIEHMSI IIKaIbl IprOopa U MOTrPEIIHOCTH U3MEPEHUS;
e [IOHMMATh POJIM YYEHBIX HAllleH CTPaHbl B pa3BUTUU COBPEMEHHOM (PU3UKHU U BIMSIHUM HA TEXHUYECKUH U COLIMATIbHBINA ITpOrpecc.
AHAJIM3UPOBATH CBOMCTBA TEI

2. HepBOHa‘laJ'leble CBE/ICHUSA 0 CTPOCHUM BeEIIECTBA.

CrpoeHue BelecTBa: arToMbl U MOJIEKYJIbI, UX pa3Mephl U Macchl. ONbITHL, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JIBukeHue yactull BeuiectBa. CBsi3b CKOPOCTH JABUXKEHUS 4acTUIL ¢ TeMiiepatypoil. bpoyHoBckoe asmkenue. Juddysus. Bzaumoneiicteue yactu
BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHHUE Ira30B, )KUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3anMOCBs3b MEX Ty CBONCTBAMU BEILIECTB B
Pa3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.
Hemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.
Ha6nronenue auddysun.
Habmonenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnwvie pabomot u onvimul.
Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUSI Ta30B.
OnpIThI 10 OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.
Yyammiics HAy4YuTCs:
e TOHUMAaTh U OOBACHATH PU3NYECKUE SIBICHUA: TU(dY3Hsi, O0sbIIask CKUMAaEMOCTh ra30B, MaJlasi COKMMAEMOCTh JKUJIKOCTEH U TBEPJIBIX TEll;
e  BJIAACTh SKCIEPUMEHTAIbHBIMU METOJAMU UCCIEAOBAHUS IIPU ONPEACIICHUHN Pa3MEPOB MaJIbIX TEN;
e TOHUMAaTh MPUYHHBI OPOYHOBCKOTO JIBIXKEHUS, CMAaYMBAHUS M HECMAaYUBaHUS TEJ; pa3Inyusl B MOJICKYIISIPHOM CTPOCHHUH TBEPABIX TE,
AKHUJKOCTEH U ra3oB;
e mnomab3oBaThecs CHU 1 nepeBoAUTh €AMHULIBI U3MEPEHUs (PU3MUECKUX BEIMYMH B KPATHBIEC U JOTbHBIC €TUHUIIBI.

3. /IBM:keHMe ¥ B3aMMO/IeliCTBHE TeJl.



Mexanndeckoe nemwxkenue. [lyte u nepemenienue. PaBHoMepHOe U HepaBHOMepHOE BrKeHHe. CBOOOIHOE MMaIeHIE KaK IPUMEep HEPaBHOMEPHOTO
nBrkeHust Ten. Ckopoctb. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM JABUKEHUU. PacuET myTu U BpeMEeHU JBUKEHUSI.

I'paduku 3aBUCUMOCTEH BETHYWH, ONMUCHIBAOIINX IBMKEHUE. OO0IIHMe TOHITHS 00 OTHOCUTEBHOCTH IBMKEHUS. CII0)KECHHE CKOPOCTEH TSl T,
JBIDKYIIAXCS TTapajuIeIbHO.

SBnenue nHepu. 3aKoH UHEPIMU. B3auMoaeicTBre Tesl Kak MPUYMHA U3MEHEHHUS CKOPOCTH JIBMXKEHMsI Tell. Macca Kak Mepa HHEPTHOCTH Tejia B
MOCTYIaTeIbHOM IBIKEHUU. [IIOTHOCTH BemecTBa. CBs3b INIOTHOCTH ¢ KOJIMYECTBOM MOJICKYIN B €IMHUIE 00bEMa BemecTBa. CMECH U CIUIaBHI.
[ToBepXHOCTHAS U IMHEWHAS IUNIOTHOCTb.

Cuia Kak XapaKTepucTrKa B3aumoiercTus Tei. Cuma ynpyroctu u 3akoH ['yka. 3mepeHue criibl ¢ MOMOIIBI0 TUHAMOMETpa. SIBJieHue TATOTEHUS U
cuna Tspkect. Cuta TsDKeCTH Ha apyrux miaHetax. Bec tena. HeBecomocTs. CroskeHue CHl, HAITPaBJICHHBIX IO OJTHOM MpsiMoi. PaBHOIEHCTB yrotast
cui. Cuna tpenus. TpeHue CKOJIBKEHHS U TPEHUE TIOKOS, BA3KOE TpeHHe. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpayuu.

Halnronenne MexaHM4eCKOTO JBMKEHUS Tea.

N3mepenune cCkopocTr MPSMOTMHEHHOTO IBHKCHHUS.

Habmronenue siBjaeHMs] HHEPIUH.

HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEI.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABIKEHUS (IIapHKa B KUIKOCTH, MOJIEIH 3JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jiajee).

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHUSI OpyCKa UITH IIapHKa 10 HAKIIOHHOM TUIOCKOCTH.

Onpenenenne MIOTHOCTH TBEPAOTO TENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHUs (IedopMaliui) NPYyKUHBI OT MPHIIOKEHHOMN CUJIBL.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHUS OT CHUJIBI IABJICHHS U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

- HaIMCaHUe UHCTPYKIHK K (pu3ndeckoMy 00opynoBaHuio( OBITOBBIC BECBI, TUHAMOMET))
Yyammiics HAy4YuTCs:
e IOHUMATh U OOBICHATH PUIMUECKHUE SBICHHS: MEXaHHUECKOE IBUKCHUE, PABHOMEPHOE U HEPABHOMEPHOE JBIKECHHE, HHEPIIHSI, BCEMUPHOE
TATOTEHHCE;
e H3MEPATh CKOPOCTh, MAcCy, CHITY, BEC, CHITy TPEHHsI CKOJIBKEHHSI, CHITy TPEHUS KaueHHsI, 00beM, TUIOTHOCTD TeJla, PAaBHOJICHCTBYIONIYIO JIBYX
CHJI, ICHCTBYIOIMX HA TEJIO U HANPABJICHHBIX B OJTHY ¥ B IPOTUBOIIOJIOKHBIC CTOPOHBI;
e BIIAJICTh KCIIEPHUMEHTAILHBIMU METOJIaMHU MCCIICIOBAHUS 3aBUCIMOCTH: MTPOMICHHOTO IMYTH OT BPEMEHH, Y/UIMHCHHS MIPY>KUHBI OT
MIPHUIJIOKEHHOM CHUITBI, CHIIBI TSDKECTH TeJla OT €r0 MacChl, CUITbI TPEHUSI CKOJIBKEHHUS OT TIJIOIAAU COTIPUKOCHOBEHHUS TE U CHIIBI HOPMAIIbHOTO
JIABJICHUS;, TOHUMaHHE CMbICIIa OCHOBHBIX (PM3UYECKMX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHHS, 3aKoH ['yKa;



e BIIAJIETh CIIOCOOAMHU BBITIOJIHEHHS pACUETOB IPU HAXO0XKIECHUH: CKOPOCTH (CpeHeil CKOPOCTH), IyTH, BPEMEHH, CHIIBI TSHKECTH, Beca Tea,
IUIOTHOCTH TeJla, 00beMa, MacChl, CUJIbI YIIPYIOCTH, PAaBHOJICHCTBYIOLIECH IBYX CHJI, HAITPABICHHBIX 110 OJJHOM MPSMOK;

e HAaxXOIWTh CBS3b MEXIY PU3NUECKUMHU BEIIMYMHAMH: CHJION TSDKECTH U MAacCOM Tella, CKOPOCTH CO BPEMEHEM M ITyTeM, IUIOTHOCTH TeJIa C €ro
MacCcoH M 00bEMOM, CHJIOH TSHKECTH M BECOM TEJIa;

e TEPEBOJUTH (PU3NYECKHE BEIMIMHBI U3 HecrucTeMHBIX B CU 1 HaoOopoT;

e TIOHMMAaTh IPUHLHUIIOB JEHCTBUSA JUHAMOMETPA, BECOB, BCTPEUAOLIUXCS B [IOBCEIHEBHOM JKU3HHU, U CIIOCO00B 0OecreueHus: 6e301MacHOCTH ITPU
UX UCIOJIb30BaHUH;

4. laBieHue TBEPABIX TeJl, :KMIKOCTel U ra3oB.

Hasnenue. Cuna nasiaenus. CiocoObl yMEHbILIEHUS U yBEIUYEeHUs NaBieHus. [laBieHue rasa. 3aBUCMMOCTb JaBJIeHUs ra3a oT 00bEMa U TeMIEPaTypBhl.
[lepenaua naBieHus TBEPABIMU TEIAMH, )KUIKOCTSIMH U razamu. 3akoH Ilackans. [IlHeBMaTnyeckie MalIuHbl.

3aBUCUMOCTD JABJICHUS KUIKOCTHU OT TITyOMHBI orpyxenus. ['uapocrarnueckuit napagokc. CooOuiaromuecs cocyapl. [ napaBnnyeckie MeEXaHU3MBlI.
Hcnonb30BaHuE BHICOKUX JIABJICHUH B COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOMCTBO BOJIOMIPOBOA.

Atmocdepa 3emnu u atMocdepHoe napneHue. [IpuunHel cymecTBoBaHus BO3AYIIHONW 000s10ukH 3emin. OnbiT Toppuuennu. M3mepenue
aTMoc(epHOro JaBjaeHHs. 3aBUCUMOCTh aTMOC(EepHOTro TaBiIeHHs OT BBICOTHI Hajl ypoBHEM Mops. [Ipubops! st usmepenus aTMoc(hepHOro TaBIeHHUSL.
JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuBaromas (apxuMeoBa) cuia. 3akoH Apxumesaa. Y clIioBHe BOZHUKHOBEHUS
BBITAJIKUBAIONIEH (apXUME0BOM) cUJibl, moATekanue. [1naBanue Ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

3aBUCHMOCTD JaBJICHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

Coo0mmaromuecs: CoCyIbl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TaBICHHUS.

Cudon.

3aBUCUMOCTD BBITAIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTU TeJA U INIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIABaHUE WIH MIOTPYKEHHUE TeJl B 3aBUCUMOCTU OT COOTHOLLIEHUS IJIOTHOCTEHN Tela U KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa NMOrPYKEHHON B )KHJIKOCTh YaCTH Tela.

Ornpezenenre BbITAIKUBAIOLIEH CUIIBL, JCHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEJO B )KUJIKOCTH, OT MaCChI Tela.

OnBbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha TENO B )KUIKOCTH, OT 00bEMA MOTPY>KEHHOH B )KUJIKOCTh YACTH
TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.



KoncrpynpoBanue apeoMeTpa nii KOHCTPYMPOBAHUE JIOJIKK U OIIPEACIICHUE €€ IPY30M0IbEMHOCTH.
Yyammiics HAy4YuTCs:

e TOHUMATh U OOBACHATH (PU3HUECKUE SBICHHS: aTMOC(HEPHOE JaBJICHUE, TaBIICHUE KUKOCTEH, Ta30B U TBEP/BIX TEJI, TUIABAHHUE TEII,
BO3/yXOIUIaBaHUE, PACIIONOKEHUE YPOBHS KHUIKOCTH B COOOIIAIONIMXCS COCYAAX, CYIIECTBOBAHUE BO3YIITHON 000I09KH 3eMITIO; CTTIOCOOBI
YMEHBIIICHUS U YBEIIMYCHUSI 1aBJICHHUS;

e  U3MEPATH: aTMOC(EPHOE JaBJICHUE, IaBJICHHUE KUIKOCTH Ha THO U CTEHKHU COCY/a, CUITy ApXuMena;

e  BIAJCTh IKCIEPUMEHTAIBHBIMU METOJIAMU UCCIIEAOBAHUS 3aBUCUMOCTH: CHJIbI ApXuMea oT 00beMa BEITECHEHHOM TE€IOM BOJIBI, YCIOBUM
MIJIAaBAHUSI TEJIa B KUJKOCTH OT JCHCTBUSI CUJIBI TSDKECTU U CUITBI ApXUMENa;

e TIOHUMATh CMBICJIA OCHOBHBIX (DU3UYECKUX 3aKOHOB M YMEHHUE IPUMEHSATh UX Ha MpaKTHKe: 3aKoH [lackans, 3akoH Apxumena;

e TIOHUMATh MPHUHITUIIOB ACUCTBUS OapoMeTpa-aHEPOUIa, MAHOMETPA, TTOPITHEBOTO KUIKOCTHOTO HACOCa, TUAPABIMYECKOTO Mpecca U Croco0oB
obecrnieueHrs 0€30MacHOCTH MPU UX UCTIOJIb30BAHUN;

e BIAJCTHh CIIOCOOAMU BBHITIOJIHEHUS PACUETOB JJI HAXOXKJCHUS: TaBJICHUS, JTaBJICHUS KUIKOCTH Ha IHO M CTEHKHU COCY/a, CHIIbI ApXuMesa B
COOTBETCTBHUH C TIOCTABJICHHOMW 3a/1aueii HAa OCHOBAHWH MCTOJIb30BaHUS 3aKOHOB (PM3UKH;

5. Padora u MomIHOCTB. DHeprus.

Mexannyeckasi paboTa Juisl CUJl, HallPaBJICHHBIX BJOJIb JUHUU NIepeMeleHusl. MOIIHOCTb.
[IpocThie MEXaHU3MBI: ppIYar, BOPOT, OJIOK, MOJUCHACT, HAKJIOHHAS IUIOCKOCTh, HOXKHUYHBIA MexaHn3M. MoMeHT cuibl. PaBHOBecue polyara. [IpaBsuio
MoMeHTOB. [IprMeHeHre npaBuiia paBHOBeCHs pbruara K 670ky. «3oy0Toe npaBuiio» Mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTsie MexaHU3MBI B
OBbITY, TEXHUKE, ’KUBBIX OpraHU3Max.
Mexannueckas sHeprusi. Kunernueckas v noTeHIMaibHas sHeprus. [IpeBpaiienne oJHOro BUaa MEXaHMYECKOW SHEPTUH B APYTrOil. 3aKOH
COXpaHEHUs U MPEBPALCHNS YJHEPTUU B MEXaHUKE.
Jemoncmpayuu.
[IpuMepsl NPOCTBIX MEXAaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
HccnenoBanue yciaoBuid paBHOBECHS pblyara.
Namepenne KIIJI HakIOHHOM IJIOCKOCTH.
N3ydenue mpaBuia pelyara Ajsi MOJABHKHOTO U HEMOIBHKHOTO OJIOKOB.
Omnpenenenue KI1/] moaBuxHOTO ¥ HEMOBMKHOTO OJIOKA.
Omnpenenenre pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME TPY30B MPH MOMOIIH MOJBMKHOTO OJIOKA.
N3yuenue 3akoHa COXpAHEHUS] MEXaHUYECKOM SHEPTUH.
Yuyamuiicd HAYyYHTCH:
e TOHUMAaTh U OOBACHATH GUBNYECKHUE SIBICHUS: PABHOBECHE TeJ, MPEBPAIIEHUE OJHOTO BUa MEXaHMUECKOW YHEPTUHU B APYTOif;
e  HM3MEpSTh: MEXaHHUYECKYIO pPadOTy, MOLTHOCTD, MJIEYO CHIIbI, MOMEHT cuiibl, KI1/I, moTeHInansHyt0 1 KHHETUYECKYIO SHEPTHUIO;



e  BIAJCTh SKCIEPUMEHTATBHBIMU METOJIAMHU UCCIEAOBAHUS MIPU OINPEACIICHUH COOTHOLICHUS CUJI U TLIEY, JIJIsl PAaBHOBECHS phluara;

e TOHMMATh CMBICT OCHOBHOTO (DM3MUECKOTO 3aKOHA: 3aKOH COXPAaHEHUS YHEPTHH; MIOHUMAaHKE IPUHIIMIIOB JCHCTBHS phruara, 0JI0Ka, HAKIIOHHOU
IUTOCKOCTH | CII0CO00B obecneueHus: 0€301acHOCTH MPU UX MCIIOJIb30BAHHH;

e BJIAJCTHh CIIOCOOAMU BBHITIOJIHEHUS PACUETOB JJIs HAXOXKICHUS: MEXaHUYECKON pabOThl, MOIITHOCTH, YCJIOBHUS PAaBHOBECHUS CHJI Ha pblyare,
MomeHTa cuibl, KIT/[, KuHeTHueCKOM U NOTEHUHAIbHOW SHEPTUH;

JIMYHOCTHBIE pe3yabTaThl.

1) MaTPUOTHUYECKOIO BOCIIUTAHHUS:

MPOSIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3MUecKol HayKu;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) IPaXKIaHCKOTO U AYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUUMBbIX U ATHUECKUX NMPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JNOCTHKEHUHN PU3UKH;

OCO3HAaHHE BKHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) ACTETUYECKOTO BOCIMTAHUS:

BOCIIPUSITHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ rapMOHUYHOTO MMOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAy4YHOT'O MTO3HAHMUS:

OCO3HAHUE IEHHOCTH (U3NYECKOW HayKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTUH, BAKHEHIIICH COCTaBIISIONICH
KYJIbTYpBHI;

OpHUEHTAIIMS B IEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPOIbI;

pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEpEca K UCCIIEA0BATEIbCKOM 1A TeIbHOCTH;

5) (dbopMHUpOBaHUSI KYIBTYpPhI 3J0POBbSI U SMOIMOHATILHOTO OJIArOIOoIydus: 0CO3HaHHE LIEHHOCTHU 0e30MacHOro o0pasa KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BaXKHOCTHU MTPAaBUJI OE30MACHOTO MOBEJACHHS Ha TPAHCIIOPTE, Ha IOPOTax, C AIEKTPUUECKUM U TEILIOBBIM 000PYIOBaHUEM B
JOMAIIHUX YCJIOBUSIX;

chOopMHUPOBAHHOCTH HaBbIKa pedICKCHH, TPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TaKOTO K€ IIPpaBa y IPyroro 4ejaoBeKa;

6) TPYZIOBOT'O BOCIIUTAHUSL:

AaKTUBHOE Y4acTHe B PEIICHUH MPAKTUYECKUX 3a]ad (B paMKaxX CeMbHU, 00pa30BaTEIbHOI OpraHu3aliu, HaCeJIEHHOTO MyHKTAa, POJIHOTO Kpasi)
TEXHOJIOTHYECKON U COLMATbHON HAMPaBICHHOCTH, TPEOYIOMINX B TOM YUCie U GU3NYECKUX 3HAHUN; HHTEPEC K MPAKTHUYECKOMY U3YYECHUIO
npodeccuid, CBI3aHHBIX C (PU3UKOH;

7) 9KOJIOTMYECKOT0 BOCIIUTAHUSA:

OpHUEHTAIMs Ha IpUMEHEeHNne (PU3NUECKUX 3HAHUH JUIs pelIeHns 3a7ay B 00JIaCTH OKpY»Karoliel cpebl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU MX
BO3MOYHBIX ITOCJIEICTBUI JJIs1 OKPYKAOLIEN Cpelbl;



0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;

8) aJlanTalyy K U3MEHSIOINUMCS YCIOBHUSAM COIMAIbHON U IPUPOIHOM Cpelibl: MOTPEOHOCTh BO B3aUMO/ICHCTBUY MPH BBHITIOJHEHUH HCCIIEJOBAHUI
Y TIPOEKTOB

(bu3nvecKoil HaNPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM APYTHX;

TIOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAaKTUIECKYIO IS TeIbHOCTh; TOTPEOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, yMEHHIA
(bopMynHpOBATh UIEH, TIOHSTHS, TUTIOTE3BI O (PU3MIECKUX 0OBEKTAX U SBJICHUSX;

OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKY;

TUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUH; CTPEMIICHUE aHAIM3UPOBAThH M BBISIBIISATH B3AUMOCBSI3U IPUPOIHI,
oOmiecTBa 1 SKOHOMHKH, B TOM YHUCIIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OIIEHKA CBOUX JICHCTBUI C yUETOM BIIMSIHHSI Ha OKPY/KAIOILYIO CPEy, BOBMOXKHBIX ITI00AbHBIX OCIEICTBUM.

MeTtanpeaMeTHble pe3yJabTaThl, BKIOYAIOIINE [T03HABATEIbHBIE YHUBEPCaIbHbIE yUeOHbIE AEWCTBUSI, KOMMYHUKATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE
NeNCTBUS, peryIsaTUBHbIE YHUBEPCAIbHbIE YueOHbIE eHCTBUS.

Osnaodenue ynugsepcanbHoimu y4eOHbIMU NOZHABAM E/IbHBIMU OCUICIEUAMU:

1) 0a30BbIC JJOTHUYCCKHE JCHCTBUSA:

BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKK 0OBEKTOB (SBIEHUI), KiIacCU(PUIMPOBATH HX;

BBISIBIISIT 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K GU3UYECKUM SIBJICHUSIM;
BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIE CBS3H NP U3YUEHUU (DPU3UUECKUX SIBJICHUN U MPOLIECCOB, MPOBOIUTH BBIBOJbI C HCIIOIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NUECKUX BEIHUUH;

CaMOCTOSITEJIBHO BEIOMPATH CIIOCO0 perieHust yaeOHo# pu3nueckoi 3a1auu (CpaBHEHNE HECKOJIBLKUX BAPUAHTOB PEIICHUs, BRIOOp Hambojee
MOAXOIAUIETO C YUETOM CAMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).

2) 0a30BbI€ UCCIIEIOBATENBCKUE ICUCTBUS:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (DPU3NYECKHI SKCIIEPUMEHT, HEOOIBIIOE UCCIeI0BaHUEe (PU3UIECKOTO
SIBJICHUS,

OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTHh MH(OPMAIIHIO, TOTYUYCHHYIO B XOJ€ UCCIEeI0OBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOOIIEHHS U BEIBOJIBI 110 Pe3yJbTaTaM MPOBEAEHHOTO HAOIOICH!S, OIIbITa, UCCIIEIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHElIIIee pa3BUTHE HU3HUECKUX MTPOILIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX
Y KOHTEKCTaXx.

3) pabota ¢ uHpopMaIuei:

MPUMEHSATH pa3IMYHbIE METO/Ibl, THCTPYMEHTBI U 3aPOCHI IIPH MOMCKE U 0TOOpE HHPOPMALIMHU UITH JAHHBIX C YUETOM MPEUIOKEHHON yueOHOMI
¢bu3nyeckoi 3a1auu;



aHaJIN3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH HH(POPMALIUIO

Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh HAAEKHOCTH HH(OPMAIMH IO KPUTEPHSAM, MPEATIOKEHHBIM YUUTEIEM UIH c(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMAIIBHYIO (POPMY IPEACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH PelIacMble 3a/1a4i HECIOKHBIMU CXEMaMH,
JyarpaMmmamMu, UHOHM rpaukoil 1 nX KOMOMHAIUSAMMU.

Osnaodenue ynusepcaipHolmu YUEOHBIMU KOMMYHUKAMUGHBIMU 0CHUCM GUAMU:

1) oOrieHue:

B X07¢ 00CYX/IeH!Us y9eOHOTO MaTepHala, pe3yIbTaToB Jab0opaTOPHBIX paOdOT M MPOEKTOB 33]aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBI U
BBICKa3bIBATh UJICH, HAIICJICHHBIE HA PELlIEHUE 33/1a4M U MoJIep>KaHue OOIIeHHUS;

COTOCTABJISITh CBOU CY)KJIEHUS C CYXKIECHUSIMHU JPYTUX YYaCTHUKOB JlMajora, oOHapyKMBaTh pa3InyKe U CXOACTBO MO3UIIMIA;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX; MyOIMYHO IPEACTABIATH PE3YIbTaThl BHIIOJHEHHOTO (PM3UYECKOTO OMbITA
(3KCcTIepuMeHTa, UCCIeI0BaHus, IPOEKTA).

2) COBMECTHAs JIEATEILHOCTH (COTPYIHUYECTRO):

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHIUBUIYAIbHON paOOThI MPU PEeIEHNH KOHKPETHOH (pu3ndeckoi mpooieMsl;
MPUHUMATD L€ COBMECTHOMN JESITeTbHOCTH, OPraHU30BbIBATh AEUCTBUS MO €€ JOCTUKEHUIO: PaCIIPEeNATh POJIH, 00CYXKIaTh MPOLECCH U
pe3ynbTaThl COBMECTHOM PabOThI, 00001IaTh MHEHHUST HECKOJIBKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacCTh pa0dOThI, JOCTUTasi KAUECTBEHHOTO pe3ysibTaTa 0 CBOEMY HalpaBJIEHUIO U KOOPAUHUPYS CBOU JIEHCTBUS C IPYTUMH YICHAMU
KOMaH/Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMOCHCTBHUSL.
OBnaneHue yHUBEpPCAIbHBIMU YU€OHBIMH PETYIATUBHBIMU JCHCTBUSAMMU:

1) caMOOpraHu3aIus:

BBISIBJISITH IIPOOJIEMBI B AKU3HEHHBIX M YU€OHBIX CUTYalUsIX, TPEOYIOUX JUIsl perieHns pU3NUIecKUX 3HaHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHS pelleHUH (MHAUBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHATHE PELICHUH IPYIIOi);
CaMOCTOSITEJIBHO COCTABJIATH aJITOPUTM pelIeHUs] PU3NYECKOM 3a/1auM WM TUIaH UCCIIEIOBAHUS ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJlaraeMble BApUaHThI PEILICHU;

IIPOBOJUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) CaMOKOHTPOJIb (pedIieKcun):

JaBaTh OLIEHKY CUTYAllMH U MpeAararh IiaH e€ N3MEHEHUs;

OOBSACHATH MPUYUHBI JOCTIKEHUS (HEAOCTHKEHUS) PE3YJIbTaTOB JACSITELHOCTH, AaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH (B TOM YHUCIIE B X0 BBIIOJIHEHUS (DU3MUYECKOTO MCCIEA0BAaHUS WIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSITEJIbCTB,
M3MEHMBILUXCS] CUTYallUi, YCTAHOBJICHHBIX OMUOOK, BO3HUKIIINX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

3) AMOIIMOHAIbHBIN UHTEJUICKT:



CTaBHUTh CeOs1 HAa MECTO JPYTrOro 4ejoBeKa B XOJI¢ CIIOPa WK JAUCKYCCHU HAa HAYYHYIO TEMY, TOHUMATh MOTHUBbI, HAMEPEHHUSI U JIOTUKY JPYTOTO.
4) MPUHATHE ce0s U IPYTHX:
[IPU3HABATH CBOE MPABO HA OMIMOKY IIPU PEUICHUH (PU3UUCCKUX 3a/1a4 WU B YTBEPKICHHUIX HA HAyYHBIC TEMbI U TAKOE JK€ TPABO JPYroro.

IIpenmeTHble pe3yJbTaThl 0CBOEHHUSI IPOTPaAMMBI 110 (pu3NKe K KOHIY 00y4ueHus B 7 KJjiacce:
[IpenmeTHbIe pe3yIbTaThl HA YTIYOJIEHHOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD Y YUAIIUXCS YMEHUI:

HUCITIOJIB30BATh MNOHATUSA: q)HSI/I‘IGCKI/Ie U XUMHWYCCKUEC ABJIICHUS, Ha6J'IIO)IeHI/I€, SKCIICPUMECHT, MOJECJIb, TMIIOTE3a, CINHHULIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSIHUS BeIecTBa (TBEPIOE, KUAKOE, ra3000pa3HOe), MEXaHUIECKOe IBMKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJTMHENHOE), TPACKTOPHUSI, pAaBHOJACHCTBYIOIIAs cuil, nedopmarius (yrpyras, MIacTUHYeCcKas), HEBECOMOCTh, COOOIIAIOIINECS COCY/bL;

paznuyath sBiaeHus (Iud¢y3us, TEII0BOE IBMKEHNE YaCTULl BEIIECTBA, PABHOMEPHOE JIBKEHUE, HEPABHOMEPHOE ABMWKEHNE, MHEPLUS,
B3aUMO/ICHCTBUE TEJI, paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpaIlleHUs], Ilepeiada JaBiIeHHs TBEPIbIMU TEIaMH, )KUJIKOCTSIMH U razamu,
aTMoc(epHOe JaBJIeHHE; [IJIaBaHUe T, IPEBPALICHUS] MEXaHUUYECKON SHEPIHH ) 110 OMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNAE H3YYCHHBIX (PU3MUECKHX SBJICHUN B OKpY)KaolleM MUpPE (B TOM Ynciie GU3UIECKUE SIBICHUS B IPUPOJIC: TPUMEPHI
JBYDKEHUS C PA3IMYHBIMH CKOPOCTSIMU B )KUBOW U HEXXUBOW IPUPOJIE, ICHCTBUE CHII TSHDKECTH, TPEHUSI, YIIPYTOCTH B MIPUPOJIE U TEXHHUKE, BIUSHHUE
aTMOCc(EepHOTO JaBIICHHS Ha )KUBOM OpraHW3M, IIaBaHHUE PHIO, phIUard B TEJIe YEIOBEKa), IIPU 3TOM NIEPEBOIUTH MPAKTHUYECKYIO 3a7a4y B y4e OHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3HUUECKUX SBICHHI;

OIMIMCbIBATh U3YYCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SIBJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI (Macca, O6’béM, IINIOTHOCTH B€UIECTBA, BPEM:, IIYTh,
Cp€aHssa CKOPOCTh, CUJIa YIIPYI'OCTH, CHUJIa TAXKECTH, BEC TCJIA, CUJIa TPCHUS, 1aBJICHUEC TBépI[OFO TCJa, JaBJICHUC cToji0a KHUJIKOCTH, BBITAJIKMBArOIias
CHJia, MCXaHHNYCCKas pa60Ta, MOIIHOCTbD, IIJICYO CUJIBI, MOMCHT CHIJIBI, KOB(b(bI/IHI/IeHT IIOJIE3HOTO ,Z[eﬁCTBPIH MEXaHU3MOB, KHHETHYCCKas U
IIOTCHIMAJIbHAasA BHCPFI/IH), IIpH OIMMCAHUU ITPABUJIBHO TPAKTOBATDH CI)PI?»H‘ICCKPIﬁ CMBICJI UCIIOJIB3YEMBIX BCIMYUH, UX 0003HAYEHHS U CAMHUIIBI
(1)I/ISI/ILICCKI/IX BCINYNH, HAXOIUTH (I)OpMYJ'ILI, CBA3BIBAIOIIUC TAHHYIO (1)I/I3I/I‘IGCKYI-O BCIIMYNHY C APpYTUMU BCINYHUHAMU, CTPOUTH I‘pa(I)I/IKI/I HU3YUYCHHBIX
3aBUCHUMOCTEH CI)I/I?»I/I‘ICCKI/IX BCJINYHH,

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/I€ SIBJICHUS U ITPOLECChI, UCTIOJIB3Ys IIpaBUJia CIIOKCHUA CUIT (BI[OJ'IB OJIHOM HpHMOﬁ), 3aKOH FYKa, 3aKOH
HaCKaJ'IH, 3aKOH ApXI/IMeI[a, IMpaBUJIO paBHOBCCHUS pblyara (6J'IOKa), «30JIOTOC MMPAaBUIIO» MEXAaHUKHU, 3dKOH COXPAHCHUA MEXaHU4YeCKOM OHEpPTHu, Mnpu
9TOM J1aBaTh CJIIOBECHYHO (I)OpMy.TII/IpOBKy 3daKOHA 1 3allMChIBATb €T0 MAaTCMATHYCCKOC BbIPAKCHUC,



CTPOMTH IPOCTHIEC (PU3UUECKHE MOJIENIN PEaIbHBIX 0OBEKTOB, IPOIIECCOB U SBJICHUMN, BELACIATH IPU 3TOM CYILIECTBEHHBIE U BTOPOCTETIEHHBIE CBO HICTBA
00BEKTOB, MPOLIECCOB, SABJICHUH, MTPUMEHATH (PrU3MUeCcKre MOIeNU 115l 00bACHEHHUS (PU3MYECKHX MPOLIECCOB U pelIeHus yueOHbIX 3a/1a4;

OOBSICHATH (PU3UUECKUE SIBICHUS, TPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIE B KOHTEKCTE CUTYAIMi MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, U PelaTh
Ka4eCTBEHHBIE 331a4H, B TOM YHCIIE TPEOYIOIINE YUCICHHOTO OIICHUBAHMS XapaKTePHBIX 3HAUCHUH (PU3UYECKUX BEJTUYMH, BEIOUPATh (PU3NIECKYIO
MO/IEJIb, BBIABIISITh IIPUYNHHO- CJIEICTBEHHBIE CBA3U U BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKJACHUN C UCIIOJIB30BAHUEM N3YYEHHBIX CBOMCTB
(bu3nvecKux SABICHUM, (PU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

pemarh pacuéTHble 3a1auu (B 2-3 1efcTBUSA) MO U3yYaeMbIM TeMaM Kypca (PU3HUKH, BBIOUpPast PU3MUECKYI0 MOJEIb C UCIIOJIb30BAHUEM 3aKOHOB U
(dbopMyI, CBA3BIBAIOIINX (PU3HMUECKHE BETMUHMHBI, 3alIMChIBATh KPaTKOE YCIOBUE U pa3BEPHYTOE PEIICHUE 3a/1a4l, BBISBIISITh HEJOCTAOLINE WIIN
n30bITOYHBIE JaHHBIE, 000CHOBBIBATH BEIOOP METO/Ia PELIEHUS 3aJ]aui, UCI0JIb30BaTh CIPABOYHbIE JaHHbIE, IPOBOIUTH MaTEMaTUYECKUE
peoOpa3oBaHusl U PaCUETHI, OLIEHUBATH PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUY€HUs (PU3MUECKON BEJIMYMHBI U ONPEAEIATh Pa3MEPHOCTh (PU3HUECKOM
BEJIMYMHBI, TOJIy4€HHOH NMpU pelIeHUH 33/1a4H;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTH IPU MOMOIIN (PU3UUECKUX METOJIOB, U MpeiaraTb OPUEHTUPOBOYHBIN CIIOCO0 pelieHus, B
OTHMCAHUU UCCIIEZIOBaHMsI paclo3HaBaTh MPOBEPsEMOE MPEANOI0KEHNE (TUIIOTE3Y), HHTEPIIPETUPOBATD MOJIYUYEHHBIN pE3yIbTaT;

MIPOBOJIUTH OMBITHI 1O HAOIOICHNIO (PU3MUECKUX SIBJICHUN WM PU3NUECKUX CBOUCTB Tel (Muddy3usi, TEMIOBOe paclIMpeHNe ra3oB, SBICHNE
WHEPIUH, N3MEHEHHE CKOPOCTH TP B3aMMOACHCTBUH TEJI, TIepeiava AaBJICHHS KUAKOCTHIO M Ta30M, MPOSIBIICHUE ACHCTBHUS aTMOC(HEPHOTO TaBJICHHUS,
JEHCTBUE MPOCTHIX MEXAaHU3MOB): (DOPMYIUPOBATH MPEANOJIOKEHHE (TUTIOTE3Y) O BO3MOXKHBIX pe3yJibTaTax HaOII0ICHU, CAaMOCTOSITEILHO COOMPATH
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000pynoBaHus U (POPMYIMPOBATEH BHIBOJIBI,

MIPOBOJUTD MPSIMbIE U KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIUYUH (pacCTOSIHUE, TPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cuia,
TeMIleparypa, INIOTHOCTh KUAKOCTH U TBEPAOIO Tella, CHJIa TPEHUS CKOJIbKEHUS, 1aBJICHUE BO3/1yXa, BHITAKUBAIOIIAs CUJIA, ACUCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTH TeI0, KOAD(ULIMEHT MOIe3HOro IEHCTBUS MPOCTHIX MEXAaHU3MOB) C UCIIOJIH30BAaHUEM aHAJIOTOBBIX U U(GPOBHIX IPHOOPOB,
000CHOBBIBAThH BBIOOP METO1a 3MEpeHus, (PMKCUPOBATh MOKa3aHUsI IPUOOPOB, HAXOAUTH 3HAYCHHE U3MEPSAEMOI BEIMYMHBI C TIOMOIIBIO YCPEIHEH Us
pE3yNbTaTOB CEPUU U3MEPEHHI U OLIEHUBAThH MOTPELTHOCTh U3MEPEHUN;

IpOBOAUTH HECJIOKHBIC OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUS 3aBUCHUMOCTEN (bHSPI‘ICCKI/IX BCINYNH (SaBI/ICI/IMOCTI/I IIyTU paBHOMCPHO ABUXKXYILICTOCS
TEJIa OT BpEMCHHU ABUKCHUS TCJId, CUJIbI TPCHUSA CKOJIBKCHHUA OT CHUJIBI HOPMAJIBHOI'O JJaBJICHUS, KaUCCTBA O6pa6OTKI/I HOBerHOCTeﬁ TCII U
HE3aBUCHUMOCTHU CUJIBI TPCHUS OT INIOM[AaI COITPUKOCHOBCHUSA TCJI, CUJIbI YIIPYTI'OCTU OT YUIMHCHUSA NIPYKUHBI, BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMa



NOTPY>KEHHON YaCTH TeJIa U OT MJIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Tella, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBHMA
TUTABAHUS TeJl, YCJIOBHI PABHOBECHS pbldara u 0JJOKOB): COBMECTHO C yuuTeaeM (popMyaupoBaTh 3a/1a4y U THIIOTE3Y HUCCIEOBAHUS, CAMOCTOSTEILHO
IUTAHUPOBATH UCCIIEOBAHUE, CAMOCTOATENIEHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY C MCIIOJIb30BAHUEM MHCTPYKIIUH, TIPEACTABIAT
MOJTyYCHHBIEC 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUIE TAOIHII U TpadUKOB, OLIEHUBATh MOTPEIIHOCTH, TIPOBOAUTH BHIBOJKI 110 pe3yIbTaTaM
UCCIIEIOBaHUS;

coOro1aTh MpaBUIa TEXHUKH 0€30MIaCHOTO TPYy/a MPH padoTe C 1ab0paToOpHBIM 000PYyI0BAHUEM;

YKa3bIBaTh IPHHIIMITEI ICHCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, JHHAMOMETP, COO OIIAFOIINAECS COCY/IbI, OapOMeTp, phIyar,
IMOABIDKHBIN 1 HENOABIDKHEIN OJI0K, HAKJIIOHHAS IIOCKOCTD;

XapaKTePU30BaTh MPUHITUIIBI ICHCTBUS H3YICHHBIX MPUOOPOB, TEXHUIECKUX YCTPONCTB M TEXHOJOTHUSCKUX MPOIIECCOB C UCTIOIh30BAaHUEM HX
omucaHus (B TOM YHCIIe: TIOIIMITHAKH, YCTPOUCTBO BOAOMPOBOIA, THAPABIHUECKUN TIpecc, CU(POH, MAaHOMETP, BRICOTOMED, TIOPIITHEBOI HAcOC,
apeoMeTp), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYCCKHX SBJICHUN M HEOOX0IUMBbIC (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH;

HCI0JIb30BaTh CXEMBI M CXeMAaTHYHBIC PUCYHKH U3YUCHHBIX TEXHUYCCKUX YCTPOUCTB, H3MEPHUTEILHBIX IPUOOPOB H TEXHOJIOTHICSCKHUX TPOIIECCOB TIPH
pelIeHuH

y4eOHO-TIPAKTUUECKHX 3a]1a4;

MIPUBOJIUTH TIPUMEPHI (HAXOIUTH HHPOPMAITUIO O MTPUMEpax) MPAKTHISCKOTO UCTIOIB30BaHUs (PM3NYSCKUX 3HAHUW B TIOBCETHEBHOM JKU3HU IS
oOecrnieueHHs 0€30TIACHOCTH MPH OOPAIEHUH C MPHOOPAMH U TEXHUICCKHMH YCTPOHUCTBAMH, COXPAHEHHS 37J0POBbS H COOJIOICHHSI HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cpejie;

OCYIIECTBIISITH OTOOP UCTOYHUKOB HH(pOpMaImu puzndeckoro cogepkanus B IHTEpHETe, caMOCTOATENTLHO (OPMYIHUPYST TOMCKOBBIN 3a1poc, Ha
OCHOBE MMEIOIINXCS 3HAHUH U MTyTEM CPaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAIINIO, KOTOPAs SIBIISETCS MPOTHBOPEUYUBON MITH MOXKET
OBITH HEJIOCTOBEPHOM;

WCIOJIb30BATh TP BBHITIOJHEHUU YICOHBIX 33JaHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HU3NYECKOTO COJICPIKAHNUs, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
cetu MHTEpHET, BiajeTh NpuéMamMu KOHCIIEKTHPOBAHUSI TEKCTa, TpeoOpa3oBaHus HH(GOpMAIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMChbMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE 2-3 MCTOYHUKOB MH(pOpMAIHK (HU3NIESCKOTO COACPIKAHUS, B TOM
qrcie MyOJIMYHO TPOBOJUTH KPATKHE COOOIICHHSI O Pe3yJIbTaTaX MPOCKTOB WM YYeOHBIX UCCIIEAOBAHUI, TPU ATOM IPaAMOTHO HUCIOJIB30BATh
W3yUYCHHBIN TIOHATHIHBIN anmapar Kypca (pHU3MKH, COTPOBOXKIATh BRICTYIIJICHHE IPE3CHTAIHECH;

MIPH BBITMOJIHEHUH Y4eOHBIX MPOCKTOB M UCCIICAOBAaHHI paclpeiessiTh 0053aHHOCTH B TPYIIIE B COOTBETCTBHHU C IIOCTABIICHHBIMH 33]]a4aMH, CIICJUTh
3a BBINOJIHEHUEM TUTaHA JICHCTBHIA, OIIEHUBATh COOCTBEHHBIN BKJIAJl B ICATSILHOCTh IPYIIIbI, BHICTPAUBATh KOMMYHHKATHBHOE B3aMOICHCTBUE,
YUYUTBIBAs MHCHUE OKPYKAIOIIUX.

IIpoBepka 3HAHNH VIAIIIUXCHA
HODMbl OUEHKU 3HaHMZZ U wweHuﬁ yuauwiuxcia no dnBuKe




[Tpu o1leHKE OTBETOB y4aIIUXCsl YUYUTHIBAIOTCS CIICIYIOIINE 3HAHUS:

. (bU3NYECKUX SABICHUSIX:

e MPHU3HAKH SBICHHS, IO KOTOPHIM OHO OOHAPYKMBAETCS;

e YCIIOBHSI, IPU KOTOPBIX MPOTEKAET SIBIICHUE;

e CBS3b JJAHHOTO SIBJICHUS C IPYTHMHU;

e 00BsICHEHHE SIBJIICHUS] HA OCHOBE HAyYHOU TEOPUH;

e IPHUMEpPHI YUeTa M UCIOJIB30BAHUS €ro Ha MPAKTUKE; O GPU3NIECKUX OTBITAX:

e  IIeJIb, CX€Ma, YCIOBHS, TIPU KOTOPBIX OCYIIECTBIISIICS OMBIT, X0 1 PE3YJIbTAThI OIBITA;
. (GU3NIECKUX MOHATHSAX, B TOM YHCIIE U O PU3UIECKUX BEITHUMHAX:

e SIBIICHWS WJIM CBOMCTBA, KOTOPBIE XapaKTEPU3YIOTCS TaHHBIM IMOHSATHEM (BEITMYNHON);

e OIpejeseHHe MOHATHS (BETUYHHBI);

e (hopMymBI, CBA3BIBAIONINE TAHHYIO BETUYHUHY C IPYTHMU;

e  eMHUIBI PU3NIECKON BETUUNHBL;

e crocoObl U3MEPEHNUs BEIUUNHBI,

0 3aKOHax:

e (dopMynMpoBKa U MaTEMATUYECKOE BHIPAKEHHUE 3aKOHA;

e OTBITHI, MOATBEPKIAIOIINE €TO CIPABE/ITHBOCTE;

e IIpUMEpHI yUeTa ¥ NPUMEHEHHs Ha IPAKTHUKE;

0 PU3NUECKUX TCOPHUSIX:

e ONBITHOE 00OCHOBAaHUE TEOPHH;

e  OCHOBHBIE MOHATHS, TIOJOKEHUS, 3aKOHBI, TPUHIIUIIBI;

e OCHOBHBIE CJIEJICTBHUS;

e IIPaKTUYECKHE IPUMEHEHMUS,;
. npubopax, MEXaHW3Max, MalllHaX:

e Ha3HAYEHHUE;

e IIPUHLMUII JAEHCTBUS U CXEMa YCTPOMCTBA;

e IIPUMEHEHHE U MpaBUJIa MOJIb30BAHUS IPUOOPOM.

Crnenyer yuuTblBaTh, YTO B KOHKPETHBIX Clydasx HE Bce TPeOOBAaHUS MOTYT OBITh NMpPEIbSBIECHBI Y4allUMCs, HApUMEp 3HAHHE TPAHMUI]
IPUMEHUMOCTH 3aKOHOB U TEOPUH, TaK KaK 3TH I'PaHULIbl HE BCET/la pACCMAaTPUBAIOTCS B Kypce (PU3UKU CPEJHEN IIKOJIBI.

[IpenycMoTpeHo npoBeieHHEe KOHTPOJBbHBIX M CaMOCTOSATENbHBIX paboT, J1ab0paTOPHBIX PabOTHI.

Quenke noodnedicam ymeHus:

e MPUMEHSATH MOHATHSA, 3aKOHBI U TEOPUHU 151 OOBSICHEHUS ABJICHUN IPUPOIbI U TEXHUKHY;

e CaMOCTOSTEIBHO paboTaTh C YUeOHUKOM;




e pemiarth 3a/1a4M Ha OCHOBE U3BECTHBIX 3aKOHOB U OPMYIT;
e TOJH30BATHCS CIPABOYHBIMH TAOIUIIAMU (PU3HUECKUX BEITUIHH.
OueHKa OTBETOB y4alMXCsl
1. OQuenka ycmuvix omeemos VY4aujuxcsi.
OneHka 5craBUTCS B TOM CiIydae, €CJIM yYalIWiCs IMOKa3bIBaeT BEPHOE MOHUMAaHUE (PH3UYECKON CYIIHOCTH pPACCMATPHBACMBIX SIBIICHUH W
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHWH, TAeT TOYHOE OMPECIICHUE M MCTOJKOBAHWE OCHOBHBIX IMOHSATHA M 3aKOHOB, TCOPUH, a TAKKe MPABUIbHOEC
ompeneneHue (GU3NUSCKUX BEIWYMH, X CJIWHUIl U CIOCOOOB M3MEPEHUS; MPABUIHHO BBITIONHSIET YEPTECKU, CXEMBI M TrpaUKd; CTPOUT OTBET IIO
cOoOCTBEHHOMY TUIaHY, COMPOBOXKIAET PacCcka3 HOBBIMU IPHMEpPaMH, YMEET NMPUMEHSTh 3HAHUS B HOBOW CHUTYallUW MPH BBIOJHCHUU MPAKTHICCKUX
3aJJaHUI; MOXKET YCTaHABIIMBATH CBS3b MEXKIY M3ydaeMbIM M paHee W3YUYEHHBIM MaTepUaIOM IO Kypcy (QHU3UKH, a TaKKE ¢ MaTepHUaIoM YCBOCHHBIM
P U3YICHHUH JIPYTHX TPEIMETOB.
Ouenka 4 cTaBuTCS B TOM Cllydae, €CJIM OTBET yUEHUKA YJOBJICTBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha OIEHKY 5, HO 0€3 MCIOJb30BaHUS
COOCTBEHHOTO IIIaHa, HOBBIX MPUMEPOB, O0€3 MPUMECHECHHS 3HAHWI B HOBOW CHTYyallMH, O€3 WCIIOB30BaHHS CBS3CH ¢ paHee M3ydeHHBIM MaTEPHATIOM,
YCBOCHHBIM TPU M3YYCHHH JPYTUX MPEAMETOB; €CIU yJalluics JOMyCTHI OJHY ONIMOKY WM He 0oJiee IBYX HEIOYETOB M MOXKET HCIPABUTh HX
CaMOCTOSITSIIBHO WITH C HEOOJIBIIION TTIOMOIIIBIO YIHTEIIS.
Ounenka 3 CTaBUTCS B TOM CiIydae, €ClIM YYalTUHCs TMPaBHILHO MTOHUMAET (U3HYECKYIO CYIIHOCTh pACCMAaTPUBAEMBIX SBJICHUH M 3aKOHOMEPHOCTEH,
HO B OTBETEC MMEIOTCS OTJICJIbHBIC MPOOEIBI B YCBOCHUH BOIPOCOB Kypca (PH3WKH, HE MPENATCTBYIONIUE JATBHEHIIEMY YCBOCHHIO MPOTPAMMHOTO
MaTepHasa; UCTIBITBIBACT 3aTPYTHCHUS B MPUMEHCHUH 3HAHHUM MPH OOBSICHEHHH KOHKPETHBIX (PU3HUYCCKUX SBJICHUH HA OCHOBE TCOPUH M 3aKOHOB, HITU
B MMOATBEP)KJICHUN KOHKPETHBIX MPHMEPOB MPAKTHYCCKOTO MPUMEHCHHS TCOPUH; yMEeT NMPHMEHSTH IMOJIydeHHBIC 3HAHHS MPH PEIICHUU MPOCTHIX
3aJla4 ¢ MCIO0JIb30BAHMEM TOTOBBIX (DOPMYI, HO 3aTPYIHSETCS TPH PEIICHUU 3a1ad, TPeOYIIMUX MpeoOpa3oBaHKs HEKOTOPHIX (OPMYIT; OTBEYACT
HEIMOJIHO Ha BONPOCHI yuuTeNsl (YIIyCKass  OCHOBHOE), MJIM BOCIIPOHM3BOJUT COJICPIKAHUE TEKCTa YIeOHUKA, HO HEJOCTATOYHO IMOHUMACT OT/ACIbHBIC
TTOJIOXKEHHUS, UMEIONINE BAKHOE 3HAYCHHE B ATOM TEKCTE; MOMYCTUJ He Oojee OAHOW rpy0oOil WM OAHOW HErpyOoul ommOku, He Oojiee TBYX-Tpex
HErpyOBIX HEJOUETOB.
Onenka 2 CTaBUTCS B TOM cCllydae, €CIM yJalluics HE OBJIAJe]l OCHOBHBIMH 3HAHHMSIMH B COOTBETCTBHUHU C TPEOOBAHUSAMH M JIOMYCTHJ OOJIbIIIE
OIIMOOK M HEJOYETOB, YEM HEOOXOIMMO /IS OIIEHKH 3.
Onenka 1 craBUTCS B TOM CiIy4ae, €CJIM YUCHHUK HE MOXKET OTBETUTh HU HA OJIMH U3 TTOCTABJICHHBIX BOIIPOCOB.
2. Quenka NUCbMEHHbIX CaMOCMOAMENbHbIX U KOHMPOJIbHbIX pabdom.
Ouenka 5 craButcs 3a paboTy, BBIIOJTHEHHYIO MOJHOCTHIO 03 OMMOO0K U HEJJ0YETOB MIIH UMEIOIIYIO He 0oJiee OJTHOTO HeJoYeTa.
Ouenka 4 craButcs 3a paboTy, BBIIIOJIHEHHYIO MOJTHOCTHIO, HO MIPU HAJTMYKUU B HEll He 0oJiee 0JHON Herpy0oii OIMOKY U OJTHOTO HEeJ0YeTa UITH He
0oJjice TpeX HEJI0YCTOB.
Ouenka 3 craButcs 3a paboTy, BBIIOJHEHHYIO HE MEHEe MOJIOBUHBI BCell pabOThl WITU MPU AOMYIICHUH He OoJiee IBYX IpyObIX OMHUOO0K, HIIM HE
0osee ogHOM Tpy0Oit OMIMOKK U OJTHOTO HEJJ0UeTa, WU He 0oJiee ABYX-TpeX HerpyObIX OIMOOK, WM OJHOM HerpyOoi omuOKu u Oosee Tpex
HEJOYETOB, WJIH MPHU OTCYTCTBUU OLIMOOK, HO MPH HATH4UU 4-5 HETOUETOB.




Ouenka 2 craButcs 3a paboTy, B KOTOPOil YHCIIO OIIMOOK M HEJOYETOB MPEBOCXOAUT HOPMY, IPU KOTOPOI MOKET OBITh BBICTaBJICHA OLICHKA «3», WIN
€CITU TIPABUJIBHO BBITIOJTHEHO MEHEE MOJIOBUHBI PAOOTHL
3. Oyenka 1a60pamMoPHLIX U NPAKMULECKUX padbom.
Ounenka 5 craBuTCS B TOM CiIydae, €CIM YJal[WHCS BBHIMOJHWI pabOTy B IMOJHOM O0BeME C COONIIOJICHHEM HEOOXOJMMON IOCIIeA0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPECHHIA, CAMOCTOSATEIBHO U PAIMOHAILHO MOHTHPYET HE00X0IuMoe 000pyIOBaHNe; BCE OIMBITHI IPOBOJUT B YCIOBHSIX U
pexuMax, 00eCIeYMBAONINX TOTydeHHE IMPAaBHIBHBIX PE3YJIbTATOB W BBIBOJOB; COONIONAET TpeOOBaHMSA MpaBWII OE30MACHOTO TPYAA; B OTYETE
MPABWIBHO W AaKKypaTHO BBHITIOJNHSET BCE 3alKCH, TAONWIBI, PHCYHKH, YEPTEX U, TpadUKH, BBIUYUCICHUS, MPABUIHHO BBITIOJNHSACT AaHAIU3
IIOIPEIIHOCTEN.
Ouenka 4 cTaBUTCS B TOM CITy4ae, €CJIM YJalIuicsl BBITIOIHHUI padOTy B COOTBETCTBHHU C TPEOOBAHUSAMHU K OIIEHKE 5, HO JOIYCTHJI JABa-TPU HEIOYETa,
He 0oJiee OHOM HErpyOOii OIMOKHU U OJTHOTO HEJ0YeTa.
Ouenka 3 CTaBUTCS B TOM CJIydae, €CJIM yJaluics BBITIOJHUI pab0Ty HE MOJHOCTHIO, HO 00bEM BBIMOJHEHHON YaCcTH TaKOB, YTO MO3BOJIAET MOTYIUTh
MIPaBWJIBHBIE PE3YJIbTAThI U BEIBOJIBI, €CITH B XOJI€ TIPOBECHHMSI OIBITA U M3MEPECHUN OBLIIM JIOMYIICHBI OITHOKH.
Omnenka 2 cTaBUTCSI B TOM CiIy4dae, €CIHM YYallWHCS BBITOJHUI Pa0OTy HE TOJTHOCTBIO M 00BEM BBITIOJIHEHHOW pabOTHI HE TMO3BOJSET CHENaTh
MIPaBWIIbHBIC BBIBOJIBI, BEIYUCIICHUST, HAOIIOICHUS IIPOBOIMIIMCH HEITPABUIIBHO.
4. Oyenxa mecmoswix pabom.
OuneHka 5 cTaBUTCS B TOM CJTyJae, €CJIH YYallHics BRITOJHUI padoTy B o0beMe 81- 100%.
OueHka 4 cTaBUTCS B TOM CJIyJae, €CJIA YYaIIHics BRITOJHII padoTy B o0beMe 61-80%.
Ouenka 3 cTaBUTCS B TOM ClIydae, €CiIM yJalluiics BEIMoJHWI padboTy B 00beme 30-60%.
Ouenka 2 cTaBUTCS B TOM ClIydae, €CiIM yJalluicss BRIMOJHWI paboTy B 00beme 11-29%.
5. Ilepeuenv owiubok.

I'pyObie omuoOKu.

1. He3nanue omnpeneneHnii OCHOBHBIX ITOHSTHUH, 3aKOHOB, MpPaBWJ, MOJIOKEHUW TEOpuu, (GOpMyJ, OOIIECTIPUHATHIX CHMBOJIOB, O0O3HAYCHUS
(bu3NYECKUX BENYHNH, €AUHUILY H3MEPEHHUS.

2. HeymeHue BbIACIATH B OTBETE TJIABHOE.

3. Heymenue npumeHsTh 3HAHUS AJIs1 pEeLIeHUs 3a7au U 00bsACHEHUs (PU3UUECKUX SIBJICHMI; HEMTPaBUIbLHO c(hOpMyYIUpOBaHHBIE BOIIPOCHI, 3aJaHUs WIH
HeBepHbIe OOBSICHEHHS X0/la UX PELIeHUs, He3HAaHWE MPUEMOB PEILLIEHUs 33/a4, AaHAJIOTUYHBIX PaHee PEIICHHBIM B KJIAcCe; ONIMOKH, MOKa3bIBAIOLINE
HEMpPaBWIbHOE IOHUMaHHE YCIOBUS 3aJ]a4i WM HEMPABUIIBHOE UCTOJIKOBAHUE PELICHUSI.

4. HeymeHue 4nTaTh U CTPOUTH rpapUKu U MPUHIUITHATIEHBIE CXEMBbI

5. Heymenue moarotoButh K paboTe YCTAaHOBKY HJIM JaOOpaTopHOE OOOpYyIOBaHUE, MPOBECTH OIBIT, HEOOXOAMMbIE PAcUEThl WU HCIOJIb30BaTh
MOJIy4YeHHBIE TaHHBIC I BHIBOJIOB.

6. HebpexHoe oTHOIIEHHE K JabopaTopHOMY 000PYA0BAHUIO U U3MEPUTEIBHBIM IPUOOPaM.

7. HeymeHnue onpeaenuTs NoKa3aHUs U3MEPUTETHHOTO MpHobopa.

8. Hapymienue TpeGoBaHmil mpaBui 0€30MaCHOTO TPy/ia MPH BBITIOJHEHUHU KCTIEPUMEHTA.



Herpy0Obie omun0km.

1.Hetounoctu opMyaHpOBOK, OIpenesieHNi, 3aKOHOB, TEOPHUi, BHI3BAHHBIX HEMOJHOTOH OTBETa OCHOBHBIX NMPU3HAKOB ONPEACISAEMOTO MOHSITHS.
OmnOxy, BEI3BaHHBIEC HECOOIIOICHUEM YCIOBUN MPOBEICHHSI OTIBITA WIIH U3MEPEHUIA.

2.0mmOKy B YCIIOBHBIX 0003HAUYEHUSIX HA MPUHLIUIHAIBHBIX CXeMaX, HETOYHOCTH YePTEeXel, TpaQHuKOB, CXEM.

3.IIpomyck iy HETOUHOE HAllMCAaHUE HAMMEHOBAHUH €IMHULl PU3NYECKUX BETUUHH.

4.HepanuoHanbHbIH BEIOOP X0J1a PELICHMUSL.

Henouersl.

1.HepanmoHanpHbIE 3aMMCH NP BEIYMCICHUSIX, HEPAIMOHAIBLHBIE IPHEMbI BRIYHUCIICHUH, TpeoOpa3oBaHuil U peleHns 3a1ay.
2.ApudpmeTrnueckre OIIMOKH B BBIYUCIECHUSX, €CIIM 3TH OMIMOKU rpy00 HE UCKaXalOT pealbHOCTh MOJIYYEHHOIO pe3ysbTaTa.
3.01nenpHbBIE IOTPENTHOCTH B (POPMYIUPOBKE BOMPOCA WIIA OTBETA.

4.HeOpesxHoe BBINIOJIHEHUE 3aluceil, uepTexeil, cxeM, rpadukosB.

5.0podorpadpuueckre v MyHKTYal[UOHHbIE OLIUOKH.

TemaTu4eckoe MIIAHUPOBAHUE

Ne Tema KonnuecTBo yacos KonuuectBo 1abopaTopHbIX KonnuecTBO KOHTPOIBHBIX
/T pabot pabot

1. Beenenue 6 1 -

2. [TepBoHauanbHBIE CBEACHHUS O 6 1

CTPOCHHHU BEHICCTBA

3. BsaumonerictBue Ten 35 5 2

4, JlaBneHue TBEpbIX TE, 31 - 2
KUIKOCTEN U ra30B

6. Pabota, MOIIHOCTB, SHEpPTUs 19 2 1

7. [ToBTOpEHME 5 -

UToro 102 8 6
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