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_yuehnoro niaana M NPUMEPHBIX Y4eOHbIX MUIAHOB ISt 00pa3oBaTebHBIX yIpe

NOSICHUTEJIGHAS 3AIIACKA

Ocunopy paboueii nporpaMmpl COCTABJISIIOT CJIEAY0OIIHE JOKYMEHTbI:
Mesiepuibibit 3aon Poceniickoit denepanuu or 29 nexabpst 2012 r. N 273-03
3akon Pecnybaukn bamkoprocran «O6 obpazoanuu B Pecry6nuke bamkoprocTan» Ne 696-3 ot 01.07.2013

Ipuxkaz Muuucrepersa obpaszoBanusi Poccmiickoii dexepanuu oT 09.03.2004 Ne 1312 «O0 yTBepaeHHH denepasbHOro GazuCHOro
xaennii Poccuiickoil @eepanuu, peaausyomux nporpaMmii
obmero obpasoBaumsi» (B pen. lpukaza Muno6puaykn P® or 01.02.2012 Ne 74) m npuka3oB MunucTepcTBa 00pa3OBAHUI M HAYKH
Poccuiickoii exepanun ot 06.10.2009 Ne 373, ot 17.12.2010 Ne 1897, ot 17.05.2012 Ned13;
[pukas MunucrepcTBa o6pazosanus u Hayku PO ot 28.12.2010Ne2106 «DenepalbHbIC TpebGoBanusl K 00pa3oBaTebHBIM yIPSKACHAIM B 4acTy
OXpaHbI 310pOBbsl 00YYAIOIMUXCsI, BOCHHTAHHUKOBY,;

CaHHTapHO-3MUAEMHOTIOTHYecKiHe mpaBwia u Hopmbl CanlluH 2.4.2.2821 -10 «Canur
OpraHM3aLI 06YUEHNS B OGIIE06pA30BATENBHEIX YIPEHKIEHHSX, 3aperucTpupoBasHoe B Mimiocte PoccHi 03.03.2011, Ne189);

[Tpuka3 Munucrepcrsa npocsetuenus PO ot 8 mas 2019 r. N 233 “O BHeceHUH rsMEHEHHI B (Ge/lepalbHbIi iepedeHb YICOHUKOB, PEKOMEH/YCMBIX
K HCTIOJIB30BAHUIO IIPH PeaNH3aliil HMEIOIIHX TOCY1apCTBEHHYIO aKKPEIUTAIINIO 0OPasOBATEILHBIX HpOrpaMM Ha4yaJIbHOrO 00IIEro, OCHOBHOI'O
W@w@mwu cpenHero o61mero o6pa3oBaHus, YTBEpKICHHEIH MprKa3oM MuHHCTepCTBa MPOCBCLICHHA Poccuiickoit ®@enepamuu oT 28 aexadps 2018 r.
Astopckas mporpamma I".51. Msixumes, B.B. Byxosuesa, H.H. Cotckxoro, ®uzuxa. 1 0-11 xmaccel —

nO6 obpasosanuu B Poccuiickoit depeparmn’;

NﬁﬂO-wﬂSh@ZSObOﬁﬁaooﬂﬁo Hﬁoaowmmﬁm K YCIOBUAM H

M.: IIpocsemenne, 2014 T.

TTonoxenune MBOY IlIkosa Ne132 no paspaGorke paGoumx IporpaMM y4eOHBIX MpEIMETOB I KypPCOB BHEYPOUHOU JIEATENHLHOCTH

Ycra MBOVY lkona Nel132 T'O r.Vda Pecniy6onuku Banmkoprocras.
YueOusbiit ruian MBOY Ilkona Nel32 na 2020/2021 yueGHbIi roI.
[onosoit kanesaapuseli rpagpuk MBOVY Ilkona Ne132 wa 2020-2021 y4.roxn

0 4acos, T.e. 2 yaca B HECIIO.

CormacHo denepanbHOMy 0a3uCHOMY y4eOHOMY IUIaHy Ha H3ydeHHe QU3NKH B 10 wracce oTBOAUTCS 7




1. JImunocTHbIE, METANIPEIMETHbIC M IPEAMETHBIC PE3YJIbTATHI 0CBOCHUSI <-ﬂ@=@m5 upeamera «Puszukay

JIlnuHocTHLIE, MeTANIPeIMETHbIC M IPEAMETHBIC pe3yabTaThl 0CBOCHUA %J@@EQHQ npeaMera

JlesTeIbHOCTh 06pa30BaTeNbHOM OpraHu3aiiy 00Imero 06pa3oBaHus MpH 0Oyuennn QpuU3MKe B CPeAHEH IKOIE J0JKHA OBITH HAIIpaBlIcHa Ha
JOCTIKEHUE 00YJAIOMUMUCS CIIETYIOMUX JIMYHOCTHBIX Pe3yJIbTaToOB:

YMCHHC YIIPABILITh CBOEH MMO3HABATENHLHOM AeSITEIbHOCTRIO; TOTOBHOCTD 1 CIIOCOOHOCTH K O@@ﬁwowmmﬂmou B TOM YHCJIC O@ZOO@@%OWNENSQ Ha

IPOTSKEHHH BCeil JKU3HM; CO3HATENHHOS OTHOMICHHE K HEPEPEIBHOMY 0Gpa30BAHMIO KaK YCITOBHIO yCIEIHON NpoecCHOHANbHON 1 OOIIeCTBEHHOH
JESTENbHOCTH;

yMeHHE COTPYIHMYATH CO B3POCIBIM, CBEPCTHUKAMH, IETBMH MJIAJIIICTO BO3pacTa B 06pa3oBaTeNBHOI, yIeOHO-UCCIEIOBATENBCKO], IPOCKTHOM
U JPYTUX BHIAX JAEATENBHOCTH;

c)OPMHIPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PasBUTHS HAYKH; OCO3HAHME SHATUMOCTH HAyKY, BIaJCHUs
JOCTOBEPHOM MH(bOpPMATHEH 0 EPEIOBBIX TOCTHKEHUAX B OTKPHITHAX MHPOBOH M OTe-

4yeCTBEHHOU HayKH; 3aHHTEPECOBAHHOCTD B Hay4HBIX 3HAHUAX 00 %O.H_QOMOHWO MHpa U O@EOOHWNW TOTOBHOCTH K HAYYHO-TEXHAICCKOMY TBOPYECTBY,

4

YyBCTBO TOPIOCTH 32 POCCHHACKYIO PU3UICCKYIO HAYKY, [yMaHU3M;

OJIOXKHUTEJILHOC OTHOUICHHUE K TPYAOY, E@h@%o,ﬂﬁ@zhmmmoo,ﬁww

5KOJIOTHYECKas KyIbTypa, Oepe:kHOe OTHOMIEHHE K POAHOM 3eMJI€, IPUPOIHBIM 6orarcTBam Poccun 1 Mupa, MOHIMaHKHE OTBETCTBEHHOCTH 32
COCTOSIHHE IIPUPOIHBIX PECYPCOB H Pa3syMHOE IIPHPOJIONOJIE30BAHKC.

MeTanpeAMeTHBIMH Pe3yJIbTATAMHA OCBOCHHS BBITYCKHUKAMHU CPEITHEH IIKOJIBI IPOTPAMMEL IO (bH3MKE SBISIOTC:
1. OCBOEHHE PeryJIATHBHBIX YHHBEPCAILHBIX yIe0HbIX AeiicTBHI:

CaMOCTOSATEIBHO OIIPEACIIATE IETH, CTAaBUTh A @OﬁZ%hﬁﬁowmﬂv cOOCTBEHHEIE 3aa4U B O@ﬁ@wOWNﬂohwmom JIEATEIIHPHOCTH M JKU3HCHHBIX
CUTYyalusIX;

OILICHUBATEL PECYPCHI, B TOM YHCJIC BPEMA U pyTHUC HEMATEPUAIbHBIC PECYPCHI, EOO@NO\HSZH&O JUIST JOCTHKCHUA [IOCTaBIICHHOMU paHee e,



COIOCTABIITL UMEIOLIMECs BO3MOXKHOCTH 1 HEeOOX0UMBbIE ISl JOCTHIKEHHS LS/ PeCypebl,
ONpeaciiiTh HECKOJIBKO ﬂv\.ﬂom\m JTOCTHKCHHUSL OCTABIICHHOMW LIEIIH;
3a/jaBaTh NapaMeTpol U KpHUTEPUH, II0 KOTOPBIM MOJKHO OIIPEICINTD, YTO- II€JIb JOCTUTHYTA,

COIIOCTABIIATDH Eo.ﬁ%ﬁm@mﬂmmw\w pe3yibTar JEATCIIBHOCTH C [IOCTaBJICHHON 3apaHee [eIblo;
0CO3HABATH IMOCHIEACTBUS JOCTUIKCHUA [IOCTABJIEHHOH 1€)X B JEATCIbHOCTH, COOCTBEHHON KM3HU U )KU3HU OKPYXAIOIIUX .EO,HFQHMW

1. ocEoeH e NO3HABAMENbHBIX YHUEEPCATIbHBIX Y4eOHbIX 0eliCEU:
KPUTHYECKH OI[EHHBATH ¥ HHTEPIPETHPOBATE HHPOPMAITHIO C PA3HBIX TTO3HIIHH;

pacro3HaBarh ¥ pUKCHPOBATh MPOTHBOPCYHS B pH(OPMAIMOHHBIX HCTOYHUKAX;
HCIIONB30BATH PA3IHYHbIE MOJETbHO-CXEMATHYCCKHE CPEICTBA UL IPE/ICTABICHUS BLIBICHHEIX B HHGMOPMAIEOHHBIX HCTOUYHIKAX IPOTHBOPEHIUH;
* OCYIIECTBIISITH Pa3BEPHY THIH HH(POPMAIMOHHEIN IOUCK W CTABUTH HA €r0 OCHOBE HOBBIC (y4eOHBIE ¥ TTO3HABATENBHEIE) 3aa49H;

F
HICKATh ¥ HAXOJUTH 00OOIIEHHEIE CIIOCOOBI PEMICHHUS 331, IPUBOIUTH KPHTHICCKUE apTyMCHTDL, Kak B OTHOIIIEHUH COOCTBEHHOTO CYXIEHHS, TAK U B
OTHOIIEHUH JeHCTBUN H CYKIEHMI APYTOro 4EI0BCKa;

AHAIA3UPOBATH U PeoOPa3OBLIBATE poOIEMHO-TIPOTHBOPEYUBEIC CHTY AllHH;

BBIXOWTD 33 PAMKH yIeOHOTO IPEIMETa H OCYIICCTBIIATh IIeJIeHAIPABIEHHbIN IIONCK BO3MOMKHOCTH IIHPOKOT0 MEPEHOCa CPEICTB U CII0CO0OB JICHi-
CTBHSL,

BBICTpauBaThb WHIUBHOYAJIbHYIO O@ﬁm‘wowmﬁ@hwm%mo TPaCKTOPHIO, YIUThIBAL OTrpaHHYCHUA CO CTOPOHBI APYIHX YYaCTHHKOB B PECYPCHBIC
OIpaHHAYICHI;



3aHMIMATH Pa3HblE MO3ULMH B O3HABATEIBHOM NESTCIIEHOCTH (OBITH YUCHUKOM H YUHTEHEM; (POPMYITHPORIT|
BBIIOJIHATH KOHCYJIBTATHBHBIE QYHKIMA CaMOCTOATCIBHO; CTaBUTh npobGieMy ¥ paboTaTh Hajl ¢& PELICHUCeM; YHPaBIATh ¢
JESATETLHOCTRIO U OUHHATHCS);

OHM

1. 0CBOEHHE KOMMYHUKATHBHBIX %—.::w@m-ﬂn:.:v-.:vcm v:.—oa—.:v—% hom\mﬁ,ﬁ-wn\—m\.—“

OCYIIECTBJISTH JEIOBYIO KOMMYHHKAIIHIO KaK CO CBEPCTHHKAMH, TaK ¥ CO B3POCHIBIME (KaK BHYyTPH 00pa30BaTeIbHOM OPraHu3aluy, Tak 1 3a eé
npefenaMu);

[IpH OCYIIECTBIEHHA IPYITNIOBOH pabOTEI OBITH KaK PYKOBOJUTEIEM, Tak 1 YJIeHOM IIPOEKTHON KOMAH/IBL B PasHBIX POIX (T€HEpaTopoM Hlel,
KPUTHKOM, UCIIONTHUTENEM, TIPE3CHTYIOMIM H T. I.);

@meﬁm%ﬂoo JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3penus ¢ HCIOJIE30BaHUEM aICKBATHBIX G\Qﬂ.ﬂubm u ﬂSOESOEEWUO SA3BIKOBBIX CPEIICTB;
pacmo3HaBaTh NOE@.:SHAHOHJOEEWH@ cuTyanyu 1 IpeaoTBpamaTb NOE@HQEAHE JO0 UX aKTHBHOU @mwmvﬁ

COIVIACOBBIBATH ITO3UIUH WICHOB KOMaH/Ibl B Iponecce Hum—@OHWH Hal 001IIIM _HHuObv\%HOE\ pemeHueM;
. IpeaCTaBJATh E%@.:SJEO PE3yIbTaThl NEHFNWEHQ‘EHWEOHM u :u%ﬂﬂowo& JEeITEIBHOCTH KaK IIEPC wmmﬁOZOm\\r TaK U IIEPC HE3HAKOMOU m%ﬁNHOHVSOMW

HHO‘D@H\H@WHHV ﬂm@.ﬂmmﬁom JJIA h@.ﬁowowm KOMMYHUKaIKH, UCXOJs U3 OOO@@NNAONNHM Pe3yIbTaTUBHOCTH B3aMOJICHCTBHS, a HE JIMYHBIX Oﬁgﬁm‘ﬂﬂmw

BOCIIPHHUMATH KPHUTHYECCKHC 3aMevaHus KakK pecypce COOCTBEHHOT'O Pa3sBUTHA,

-

TOYHO ¥ EMKO (POPMYJTHPOBATH KK KPHTHYCCKHE, TaK X 0706pHTENbHBIE 3aMEIaHNs B aJIPEC APYTHX JHOJCH B paMKax JIeTIOBOY 1
0Gpa3oBaTeNbHON KOMMYHHKAIY, H30eras Mpu STOM JIMTHOCTHEIX OLIEHOYHBIX CYXIECHUH.

H——uohgoﬂﬂfngﬁ pe3yJabTaTaMu OCBOEHHS IIporpaMMbl Ha 0a30BOM YPOBHE ABJIAIOTCA:
O%OﬁzﬁﬁowmmmOOHv ﬁﬁ@ho,mmwbom&m\w (0) WNNOEOZQ@EOHM CBS3H ¥ ITIO3HABAEMOCTH SIBJICHUAM IIPUPOJRIL, 00 00BEXTHBHOCTH HAYYHOI'O 3HAHUS, O POJIH

¥ MecTe (QE3MKH B COBPEMEHHOH HayqHOI KapTHHE MUPa; OHUMAHHIE POITH usHKE B HOPMHUPOBAHUK KPYro30pa i QyHKIHOHANBHON TPaAMOTHOCTH
yeTOBEKa JiJIsl PEIICHNs IPaKTHISCKHUX 33712,

BIIaEHIE OCHOBOIOJATAIOIIMH GU3UICCKUMHE IIOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOC II0JIE30BAHKE (duznyecKoi Tep-
MUHOJIOTHEH ¥ CHMBOJIMKOM;




. c(hOPMHUPOBAHHOCTD [IPEICTABICHUH 0 (PU3HIECKOHU CYITHOCTH SBJICHUH TPUPOIBI (MEXaHHYECKUX, TEIIOBBIX, JIEKTPOMArHUTHBIX 1
KBAHTOBBIX), BUIAX MaTepuM (BEIIECTBO M MOJIE), ABMKCHUH KaK crrocobe CyIeCTBOBAHMS MaTePUH; YCBOCHHE OCHOBHBIX H/ICH MEXaHHKH, aTOMHO-

MOJICKYJISIPHOT'O YICHHS O CTPOCHHHU BEUICCTBA, 3JIEMEHTOB JJICKTPOAUNHAMUKY 1 KBaHTOBOM @Swﬂmﬁ\ﬁ OBJIAACHHUC TOHITANHBIM amnmapaTroMm 1
CHUMBOJIMYCCKUM SA3BIKOM @Nw&éw

L] BJIQJICHUE OCHOBHBIMU METOJIAMH HAy9IHOI'O I[IO3HAHUS, UCIIOJIB3YEMBIMU B @Nw&ﬂon mm@.ﬁmo\u@m&@u ornucanue, N3MCPCHUEC, SIKCIIEPUMCHT,

BJIAJICHUC YMCHUSIMHU O@ﬁﬁ@@ﬂm‘amﬂw PE3yIbTaThL NwZOﬁOmNm\mu Ommwﬁéﬂwmﬂw 3aBUCHUMOCTD MECXKIY @Nwﬂmwoﬂwﬂs& BCIIMYHMHAaMH, 00BACHATD IIOJIy4CHHBIC
pe3yibTaThl U AC1aTh BBIBOJBI,

. BJIQJICHUC YMCHUSIMHA BBIABUIATh TUIOTE3bI HA OCHOBE 3HAHUA OCHOBOIIOJIAraromux @NNNQGOHQ\HN wNHAOEOZG@EOOHOW ¥ 3aKOHOB, IIPOBEPATH HX
SKCIICPUMCHTAIbHBIMH cpeacTBaMu, @OU?&JASU%M eJIb UCCIeNOBaHus; BIaICHNE YMECHUAMU OIIMCHIBATD U O00BACHATH CAaMOCTOSATENIHLHO ﬂﬁowohmmmmhw
SKCHEPUMECHTHI, aHAIM3UPOBATH PE3YyIbTAaThL HHO_.JFHOEEOHM 13 3KCIICPUMCHTOB SE@O@Z@ESNu OIIPEACIIATE JOCTOBEPHOCTD NOJIydCHHOI'O pE3YJIbTaTa,

. yMEHHE PeliaTh IIPOCThIe PU3NICCKHE 3a1a9H;

L] O@OUZS@OWWﬂﬂOOHﬁ YMCHUS IIPUMCHATD IIOJIy4YCHHBIC 3HaHMS AJI 0OBACHECHUS %Ohowﬁm\w IIPOTCKAHUA @SNNQOOHNN SIBJICHUH B npuapone v Ay
NPUHITAA IIPAKTHICCKUX GOEOENHM B EOWOOhEOWﬂOm JKHU3HU;

. OHUMAHAE (GU3AIECKUX OCHOB H IPUHIIAIIOB JeHCTBUS (PaGOThI) MAIIMH M MEXAHM3MOB, CPE/ICTB IEPEBIIKCHIS U CBA3N, OBITOBBIX IPHOOPOB,
" HPOMBINLIEHHBIX TEXHOIOTMIECKUX MPOLECCOB, BIUAHUSA MX HA OKPYKAFOMIYIO

&
cpeny, OCO3HaHHC BO3MOKHBIX IIPUYHH TEXHOTCHHBIX H JKOJIOTHYCCKHUX NWH@OHUOQW

. c(hOPMHUPOBAHHOCTE COOCTBEHHOM MO3UIIHH II0 OTHOINEHHIO K dusmaeckoit nHPOPMAIHH, IOIY4aeMOU U3 PA3HBIX HCTOUHHKOB.

2. Coaepskanne Kypea ¢usnku B 10 kiacce

1.Beenenne. OcHoBHbIE 0coOeHHOCTH Qu3HIecKoro MeTona uccienosanus (1)

Ou3uKka Kak HayKa M OCHOBA €CTECTBO3HAHMUS. DKCIEepPUMEHTANBHBIN XapakTep Qu3nuKu. PU3HICCKUE BETHIMHEI H HX H3MCPCHHUL. CBs3u MEXIY
dusrgeckumME BenuauHaMy. HaydHbii METON [O3HAHMA OKPYXKAFOIIETO MHpA: SKCHCPHMEHT- THIOTesa — MOJIENb — (BBIBOJIBI — CIIEJCTBUS C YI€TOM
IPAHUI] MOJICIIH) — KPUTEPHAIIbHBIN SKCIEPUMEHT.

2.MexaHuka (224)

Ktaccrmdeckas MeXaHHKa KaK (pyHIaMeHTaIbHas Qpu3ndeckas Teopus. I'parnia e€ NpUMEHAMOCTH.

Kunematuka. Mexanudeckoe BIDKeHHe. MarepuanbHas Todka. OTHOCHTCIBHOCTh MEXAHHYECKOrO JBIDKCHHUA. CucremMa oOTCYETA.
Koopnuratsl [Ipocmpancmeo u 6pems 6 KNacCUiecKol MexaHuxe. Paymyc — Bextop. Bextop nepememernus. CKOpPOCTb. Y CKOpPEHHE. [IpsimonuHEHHOE



JOKCHNE ¢ HOCTosHBIM - yekopenuem. CpobojHoe najenue reir. Jipmwkenue rei 1o okpyruoctu. Yeaosas ckopocms. Lenipoctpesing
YCKOPEHHUE.
Kunematnka TBepaoro Tteja. [locrymarenpHOe IBIDKCHHE. BpamarenpHoe ABM)KEHHME TBEPIOrO Tela. YINOBas M JIMHEHHAs CKOPOCTh
BpAIICHHUS.
Juuaamuxa. OCHOBHOE yTBepKIeHHe MexXaHUKH. [lepBeri 3akoH Heroroma. MiHeprmanbnble cucreMbl orcdera. Cunma. CBAsh MeXy CHIION U
yckopenueM. Bropoii 3axon Hetotona. Macca. IIpunyun cynepnosuyuu cun. Tperunii 3axon HerotoHa. IIpuHImI OTHOCHTEIBHOCTH [armes.
Cuasl B npupoje. Cujia TAroTeHus.. 3aK0H BCeMUpPHOTo TsroTeHus. Ilepas kocmudeckas ckopocts. Cuia Tsoxectr u Bec. Hesecomocts. Crna
yrpyrocta. 3akon 'yka. Cria TpeHus.
3aKoHBI COXpaHeHHs B MexaHuke. VIMmynsc. 3aK0OH cOXpaHEHHs HMIynbca. PeaktumBHoe npmkenue. Pabora cuibl. Kunerwdeckas sHEPrusl.
[ToTeHnManbHas SHEPrus. 3aKOH COXPaHEHHUS MEXaHUYIECKOH SHEPIHUH.
Cmamuxa. Momenm cunol. Ycnosue pagnoseecus meepoozo meJa.
®poHTAIBHBIE JA00PATOPHBIE PA0OTHI:
1.JIBrKeHME Teja 0 OKPY>KHOCTHU MOJ AEHCTBUEM CHIIBI YIIPYTOCTH M TSHKECTH.
2. sydenue 3aK0HA COXPAHECHUS MEXaHUYECKON SHEPTHUH.
3. MoaekyaspHas pusuka. Tepmomnnamuka. (2149)
OcHOBBI MOJIEKYJISIpHOM Qu3uku. BO3HUKHOBEHNE aTOMUCTHYECKON THIIOTE3bI CTPOCHHUS BEINECTBA U €€ DKCIEPUMEHTAIBHOE JI0KA3aTe/IbCTBA.
Pasmepsr u Macca monekyibl. KommgecTBo Bemectsa. Momb. [loctosunas Asoranpo. BpoyHoBckoe asmkeHue. CHIIBI B3aUMOJCHCTBHS MOICKYIL.
CrpoeHne Ta3000pasHbIX, JKUAKHX M TBEPABIX Tel. TemnoBoe NBMKEHHE MONEKYJI. MOJenb HOCaTbHOro rasa. Ipanuybl NpUMEHUMOCMU MOOeNU.
“Ocuosaoe ypaBaenue MKT uneanpHoro rasa.
TemmepaTypa. JHeprusi TeIIOBOro ABHKeHHsi MosieKyJL. Temnosoe pasHoBecue. OmpereneHue Temueparypsl. AGCOMOTHAS TEMIIEPaTypa.
TemuepaTypa — Kak Mepa cpeHe#l KHHEeTHIeCKO! SHEPTUM JBHKEHHS MOJIEKYI. i3MepeHue CKOpOCTeil IBIKCHIS MOJICKYII ra3a.
YpaBHeHue cOCTOSIHHS HIeaIbHOro raza. Ypapuenue Menzeneesa — Kianeiipona. ['a3oBbie 3aKOHBL
Tepmogunamuka. BuyTpenssss oSHeprus. Pabora rasza B Tepmomunamuke. KomwmdectBo Ternorhl. Temnoémkocts. IlepBeiit 3axoH
TepMouHAMHUKH. V30mporneccsl. BTopoii 3aK0H TepMOIMHAMHKH: CTATUCTHIECKOE MCTOJKOBAHME HEOOPATUMOCTH MpPOLEeccoB B mpupose. [lopsiok u
%aoc. TerutoBble JBUTATENHN: JBUIaTe b BHYTPEHHETO CrOpaHus, Iu3eib. Xonoounvrux: ycmpoticmeo u npunyun oevcmeus. KI1J npurarenei.
B3aumHoe npespamenue kuaKocreil 1 ra3os. Teepasie Tena. Modeav cmpoerua yxcuokocmeii. Vicnapenve u kunenve. HachlmeHHb map.

BnaxsocTh Bo3myxa. Kpucrawmueckue U aMopdHble Tena. Moodenu cmpoenus meepovix men. Ilnasnenue u omeepoesanue. Ypasnenue meniosozo
bananca.

®poHTANBHBIE JA00pPaTOPHEBIE PA0OTHI:
3. OmeiTHas mpoBepka 3akoHa ['eit — JIroccaka.
4. InexTpoquHamuka (21 1)
DIEKTPOCTATHKA. DIEKTPHYCCKHIl 3apsl Y OIEMEHTapHBIe YacCTHIEL 3aKOH COXPaHEHHs SIEKTPHIECKoro 3apsaga. 3akon Kysona.
Dnekrpudeckoe mosie. HampsokeHHOCTh 3IEeKTPHYECKOro mojst. IIpuHimi CylepHo3uiuy Tonel. [IpOBOJXHHKE B 3IEKTPOCTATHYECKOM IIOJE.



Jlaerrpaicn B HICKTPHUCCKOM  110JIE. Tonsipusanusi  JAUJICKTPUKOB. [TOTEHIHANBHOCTE  HICKTPOC
[HOTCHIMANIOB. DJIEKTPOEMKOCTD. KOHIEHCATOPBL. DHEPIHS JIEKTPUECKOro nojil KOHJIEHCATOPA.

IocTOSTHHBI IeKTPHIECKHIl TOK. Crta Toka. 3akon OmMa JiUisd yJacTKa HeTH. ComnpoTHBIIeHHE. DNEKTPAICCKUC HCTIH. [TocnenoBareinLnoe 1
TapasuIeIbHOe COSTUHCHUA IpOBOIHUKOB. PaboTa 1 MOIIHOCTD TOKA. DeKTPOIBIDKYIIAs CAa. 3aKOH Owma f171sl TIOJTHOM T[CTIH.

JeKTpHUECKHH TOK B PasIMIHBIX cpenax. JJIeKTPUUECCKUH TOK B METalIaX. 3a6ucUMOCHT>  CONPOMUGIIEHUs.  OMm  MeMnepantypol.
Ceepxnp0o600uMoCe. Tonynposonuuk. CoOCTBEHHA U IpUMecHas POBOIUMOCTH IIOJTYIIPOBOJHUKOB, p—H-TICPEXOL. [Ty IpOBOAHAKOBBIH O,
Tpa#3ucrop. DIeKTPUUCCKUH TOK B KUAKOCTAX. DeKTprIecKuil TOK B BaKyyMe. DJeKTpUUYECKHil TOK B rasax. [Ina3ma.

dponmanbrble 1a00pamopHbie pabontvl

4. VIzydenue MOCIIeOBATEIHHOI0 X [apauieIbHOTO coeqUHEHn# IPOBOAHUKOB.

5. Viameperue O/IC 1 BHYTPCHHETO COTPOTHBIICHHUS HCTOTHHKA TOKA.

0OGo6marniee nopTopenne — 3 9

JIaGopaTopHbIi NPAKTHKYM — 04



Tema ypoka

TpeGopaHus K ypOBHIO IOAr0TOBKH 00y4Jar0UXCs

CraproBast
KOHTPOJIbHAsI paboTa

JIcro1530BaTh MOJIYUYEHHBIE PaHHee 3HAHHS [IPH PCIIICHIH 3anad

Yro wm3yuaeT ¢u3mKa.
duzuuecKkue  SBJICHUA,
HAOIFOICHHUS ¥ OTIBITHI

TloguMaTrh CMBICT IOHATHA AA@NMSAOOHAOO SABJICHHECY.
TECOpUHU B IpoIecce IO3HAHU IIPUPOABI

OCHOBHBIE TOJNOXEHUI. 3HATh POJb 9KCIIEpUMEHTa 1

MexanuJgecKoe TomAMars MAcIITabHOCTb MEXAaHMYECKOro JIBIKCHIL. OTHOCHTEILHOCTh IBM)KCHHA. 3HATh TIOHATHC

JBIKEHEE, BHJIBL MaTepUaNbHOR TOUKH. YMETh prberaTh K Helt MpH PeIeHHUH 3a1at. VMeTh OTIMYATh MOHATHS: TPACKTOPHAL,
| Iy Th ¥ IIEpEMCIICHHUE.

JBYKCHHMS, ero

XapaKTePUCTHKH

PaBHOMEpHOC 3HaTh [OHATHE CKOPOCTH H IPSAMONMHEHHOIO PABHOMEPHOTO  JIBYKEHHS. VMmeTh paboTaTh C BEKTOPOM

JBYDKEHUE TeL. | CKOpoCTH. YMETh paboTaTh € ypaBHCHAEM PABHOMEPHOTO IPAMOTHHEHHOTO ABHKCHHS. AHanmu3upoBark €ro.

CxopoCTh. Y paBHCHHE

PaBHOMEPHOT'O

JIBHKEHHMS

I'paduxu VMeTh CTPOUTH TpapuKy 3aBUCHMOCTH (x ot t, v OT t). AHATU3UPOBATH rpaduxy.

IPSIMOJIMHEHHOTO

JIBIDKCHUS

Pemerne  3ajiad  Ha | [[PHUMCHATH MOJTYHCHHBIC 3HAHWS TIPH peleHuM QU3HIECKHX 3a1a1.

rpaduKu

IPSAMOJIMHEWHOTO

JBYKCHUS ,

CxopocTh Tipyt | 3HATH OCHOBHBIE TIOHSATHA: CPENHAT CKOpOCTb, MTHOBEHHA CKOPOCTB, MOJLyJIb MTHOBEHHOH CKOPOCTH

HEpaBHOMEPHOM




OpeHne.

[N

SiaTE TOIBITHS YCKOPCIHs TEIa I PABHOYCKOPSHHOIO INKEIH,

YCKOPEHUS
9 | CxopocThb IIpu | YMETh HAXOMUTH CKOPOCTE Te/a MpH PaBHOYCKOPEHHOM JBMIKCHUH. Y MCTH CTPOUTE rpaduicn 1
JBUKCHHAU ¢ | ABHIKCHUS.
MIOCTOSTHHBIM
YCKOPCHUEM
10 | Pemmenwe  3amad Ha TIpAMEHSATH IOy UeHHbIC 3HAHHS IIPH PEIICHAN (pu3ngecKux 3a1ad.
TIPAMOJIMHENHOE
PaBHOYCKOPEHHOE
JIBIDKCHHE
11 | Kourpoabnas paGota TIpUMEHATH HONyYeHHbIC 3HAHMS IIPU PEIICHIH pusnUecKux 3a1a9.
Nel o TEME
«KuneMaTHKa»
11 | BaanmoneiicTere Tei B | SHATH MOHATHA HHEPLUN 1 AHEPLUANEHON CHCTEMbI OTCYETa. Y METh PUBOUTE IIPAMEPBL. TToHrMAaTh CMBICI
HpUpOJIE. TlepBbiit HepBoro 3axkoHa HeloToHA.
3axoH HproToH2
12 | Cuma. Bropodl 3aKOH | 3HaTh NOHSTHC CHIbL H MACCEL Tea. YMeTh CONOCTaBIATh HX. YMETh CONOCTaBJSTH YCKOPCHHE TCIa c
HeroToHA. TIPHIIOKEHHOH K HeMY CHIIOH. 3HATh IIPUHLIAL CYIEPIOSUIITI cut. TIOHEMATH CMBICT BTOPOro 3aKoHa HpIOTOHA.
13 | Tpermit 3aKoH | LIOHEMATh CMBICI TPETHEro 3aKOHA HLioTOHA, 3HATh O CIJIAX JCHCTBHUS U IPOTHBOACHCTBHUSL. VYMeTh IPUBOJUTE
. HeroToHa IIPUMEPBEL
14 | Ipusmmn VMers OlIMuYarTh MHEpIUalbHBIE CHCTEMBI OTCHeTa  OT HeMHEepIHUANbHBIX. lloHMMaTh — HMPHHIHI
OTHOCHTETLHOCTH ’ OTHOCHUTEIILHOCTH.
Tlamwies
15 | Slpenme  TATOTeHWs. | SHATH O PasIMIHBIX CHIAX B IpHUpozie. YMeTh MPUBOAUTH NPAMEPBI.
"paBHUTAIMOHHAS CHIIA
16 | 3axon BCEMUPHOTO | | [OHUMATh 3aKOH BCEMHPHOT'O TATOTCHITS. VMETh IPUMEHSITH €r0 Ha MIPaKTHKE.
TATOTEHUS
17 | lleppast  kocMmdUecKas | YMETh OTIHYATH CHILY TSOKECTH OT Beca Teja. IloHuMAaTh CyIHOCTh HEBECOMOCTH. 3HATh OPUHIMI JBIKCHUSA
CKOpOCTh. Bec  Tena. | HCKYCCTBEHHBIX CITYTHHKOB 3eMumd. YMETh IPUMEHSATE 3aKOH BCEMUPHOTO TATOTEHUS [ BRIMUCIICHIA IEPBOM
HesecoMoCTh 1 | KocMHYEeCKON CKOPOCTH.
Heperpy3Ku
18 | ViMmynbe.  VIMamynsC | 3HATh TIOHATHE MMITYJIbea Teira. YMeTh NPUBOJMTH IPUMEpHL. 3HATh HMOHATHS BHEIMHMX H BHYTPEHHHX CHIL
CEUTBL. 3aKOH COXpaHe- | YMeTh HCIOJIB30BaTh 3aKOH COXPAHCHHA HAMITYJIBCA.
HHUs AIMITYJIECa
19 | Peaxruproe npwkerne | 1JoHIMATh IPUHIAI PEaKTHBHOTO ABIDKEHHS. Y METh PHBOJUTE MPUMEPLL.
70 | Pabota cmisl. Mexa- | 3HaTh MOHSTHC paGoThL CHIIBL. YMETh IIPUMCHATH dopMyIBL Mt pacueTa paboTEL 3HATh MOHSATHE JHEPTUU.




T HHuecKast DHEPIHSL Tela

VMoTh HPUMCHATS (POPMYJIbL Lt pactcta paboThl CHJILL TSIKCCTH. ;

21

3aKkOH COXpaHeHUusS H
IpeBpaICHHs SHEPIUU
B MEXaHUKE

TToHmuMAaTh CMbICH 3aKOHA COXPAHEHUs SHEPIuH. Y MCTh 0ODIACHSITH U3MEHEHHUE DHEPIUM PH JBMKCHUH TE noJ
neficTBHEM BHEIIHUX CHJL.

22

JIaGopaTopHasi
padora
«A3yyenne
cOXpaHeHHs
JHEPTHN»

Nel
3aKO0HA

TIprobpeTenye HaBEIKOB IIPK paboTe ¢ 000pyIOBaHUEM

23

Pemenmwe 3amad 10
TEME «3aKOHBI
COXpaHEHUs B
MEXaHHUKEe»

TTpUMEHATH IOy YCHHbIC 3HAHHSA DK PeIICHUH pu3ngecKux 3a1a4.

24

KonrtposabHasi pabora
Ne2 o TeMe «3aKOHBI
COXPAHEHMSD)

E@H\Hg@m&ﬂw [OJIyYCHHBIC 3HAHMA IpHU PeIICHUH @SMNQOOHQ\HN 3ajad.

25

CrpoeHue  BEIIECTBA.
Mornekyna. OCHOBHBIE
nonoxerns MKT

3HaThE OCHOBHBIC ITOJIOKCHMA ZOb@W%gﬁmouﬁﬁmwﬂﬁﬂooﬂow TCOpHUH. 3HaTh O pasMepax U YHUCIIC MOIJIEKYJ B
€IUHUIIC BEIICCTBA.

26

DKCIIEpUMEHTAILHOC
JI0Ka3aTeIIECTBO ;
OCHOBHBIX ITOJIO’KECHHH
MKT.  bpoyHoBCKOE
JIBYDKCHHE

3HaTh, YTO TAaKOE OPOYHOBCKOE JIBIKEHHE. YMETh IPUBOJUTE PAMEDPLI X OOBIACHATH OIBITEHL

27

Macca MOJIEKYIL,
KOJIMYECTBO BEIIECTBA

3HAThH [MOHSATHA. Macca MOJEKYJbl, OTHOCHTEBHO MOICKYIApHAs Macca, KOIMIECTBO BEIIECTBA, ITOCTOSHHAS
Asorajipo, MoispHast Macca.

28

Crpoenue
ra3oo0pa3HbIX, KUIKAX
U TBEPIBIX Tell

3HaTh O CHIax B3aUMOJICHICTBUS MEXIY MOJCKYJIaMH BEHICCTBA. VYMeTh OTJIMYATh MOJIEKYISIPHOC CTPOCHHC
ﬂmwoomwmum\wmvdf JKMIKUX U TBEPOBIX TCIL

29

WneansHbI
MOJIEKYJIIPHO-
KUHETHIECKOU TEOPHH

ras B

3HaTh, YTO TaKOe Sh@mﬁﬂvmw@w ras. zﬁSZOE@mNO JIAHHOT'O IIOHATHA B ZOﬁaﬁ%ﬁMﬁmO..NSEOHNAOOHAOM TCOPHUU.

30

OCHOBHOE YypaBHEHHE
MKT wmaoeaabHOro rasa

VMeETh BHIBOIUTH U MPUMEHATH OCHOBHOE YPaBHCHUE MKT upneanpHOrO rasa.

31

Pemenyie 3amay IO
teme «OcroBbl MKT»

TIpEMEHST HOJTyUCHHbIC 3HAHUA IPH PCIICHAN pu3nuecKux 3a1a4.




TIPOIIECCOB B IPUPOAS

32 | Temueparypa i [ 3HarTh OCHOBHbIC MAKPOCKOLIMYECKHE napamerpbl rasa. Temieparypa u TEILIOBOC PABHOBECHE.
TEIUIOBOE PABHOBECHE
33 | AGcoiroTHas VMeTh I[OJIb30BaThbCs Pa3UUHBIME TEMIECPATYPHBIMU  MIKATAMH. VMeTh BBIBOJIUTH 3aKOH ABOragpo H
TeMieparypa. KCIIONH30BaTh €T0 Ha IPAKTUKE.
Temmeparypa — Mepa
cpelHel KHHETUIECKON
SHEpPrUH
34 | YpaBHEHHE COCTOSHUS | YMETh BRIBOIUTH ypaBHEHWE COCTOSHHUS UIICAIBHOTO Ta3a U HCIIOIb30BATh €ro Ha NMpaKTUKE.
- MIeaTbHOIO ra3a
35 | ['azoBBIE 3aKOHEI 3HATh O Pa3IUYHBIX H30IPOIECCaX. VMETh CTPOHTS rpadiKy H30TPOIECCOB U AaHATM3UPOBATD UX.
36 | Pemenne 3amad Ha TTpMMEHATH MOMyYEHHBIC 3HAHUS IPA PEIICHHM pu3HIecKux 3a71aq.
razoBble 3aKOHBI
37 | 3aBECHMOCTD TABJICHHU 3HaTh, 9T0 TAaKOe HACHIIEHHBIN Nap, UCIApEHHE, KOHACHCAM U KUIleHre. YMETh OOBSCHITH 3aBHCUMOCTH
HACBIICHHOTO Tapa OT JIaBIICHHS] HACBHIIIEHHOIO I1apa OT TeMIIEpaTypeL.
TeMeparyphL.
Kunenue
38 | JlaGopaTopuas [IproOpeTeHne HaBbIKOB IIPH pabote ¢ 000pyIOBAHEEM
patoTaNe2«OnbITHAS
npoBepKa 3aKO0HA
I'eii-JIroccaxay
39 | KonTposbHas pabora TIpAMEHSTD HOTyYEHHBIC 3SHAHUS IPA PeIICHAN pr3ugecKux 3a1ad.
Ne3 o Teme «OCHOBBI ‘
MKT)»
40 | BuyTpennsis oHeprus u 3Harh O HOHATWH BHYTpEHHEH SHEpruy Tela M €€ 3aBUCUMOCTH OT MAaKPOCKOITYECKHUX [1apaMeTpoB. 3HATh
paboTa p | TIOHSTHE paboTHl B TEPMOTMHAMHUKE.
_ TEpMOJMHAMUKE
41 | KonudgecTBO  TeIUIoThI, | SHATh, 4TO TAKOe KOIMICCTBO TEeIUIOThL. Y METh IPAMEHSTH 3TO TOHSATUE IPH PCIICHUN 3a1a4.
yaenbHas
TEIJIOEMKOCTh
42 | Permenme 3amay  Ha TIpUMEHATH MOTyYEHHBIC 3HAHUS [P PEIICHHH (GH3UIecKuX 3a1a4.
KOJIMYECTBO TEIUIOTHI
43 | epssrit 3aKoH | 3HATh NEPBBI 3aKOH TCPMOJMHAMUKH U HPUMCHSTH ero Ha OpakTHKe. IJOHIMaTh HeOOPAaTHMOCTh IPOLIECCOB B
TepMO/THHAMUKH. npupoze. YMeTh NPUBOIHUTE TOKa3aTeNbCTha.
HeoOpaTtumMocTh

/7



44

TenmoBoil JBUTATEND.
KT TEILTOBBIX
BUraTenen

3HATH MPHHIUI JEWCTBIS TEILIOBBIX npurarenei. 3aaTh nonstue KI1JL.

45

KonrposnHasi pabora
Ne4 o reme «OCHOBBI
TepMOAMHAMHUKID)

TIpoBepKa ypOBHSI 3HAHHE 110 HTOTaM MPOHICHHBIX TEM

46

Yro TaKOe

NEKTPOAMHAMUKA.
Crpoenue aToMa.
DJIeKTPOH

3HaTh IMOHITHE 3JIEKTPUICCKOTO 3apsaa.

47

DyexTpusans Tl J{Ba
poja 3apsioB. 3aKOH
COXpaHEHHs
DIIEKTPUIECKOTO
3apsia.

Hﬁwm poma JJICKTPUICCKHUX 3apsaaoB. [ToruMaTh BIMSHUE 3apsDKCHHBIX TCJI HA JIpyrue Teia. YmMerh IPUMEHATD
3aKOH COXPaHCHUSI 3JIEKTPUYECCKOro 3apsaia.

48

3axon Kynona

3HaTh, 9T0 TaKoe TOYECYHBINA 3apsil. YMETh aHANM3HPOBATH OIBITHL Kynona. YMeTh IIPUMEHSTh Ha INPAKTHKE
sakoH Kynona.

149

DJIEKTPUUECKOE IIOJIe.
HanpsoxkeHHOCTh
AJIEKTPHUIECKOTO MOJIS

3HaTh 0 ABYX BHIAX B3aHUMOJICUCTBHA. 3HaTh O CYIIECTBOBaHUU SIEKTPUYECKOI0 MOJit U €ro cBOlCTBax. JHATH
IOHATUE HAIIPSOHKCHHOCTH 3JIEKTPUYCCKOTO MOJIA.

50

CuioBbie JIVHHA
ANEKTPUYECKOTO OIS

“VMeTb rpaudecky n300pakaTh dIEKTPAICCKUE IO € TOMOIIBIO CHIIOBBIX JIMHM.

51

Pemrenne 3amady 1o
TEME «QOCHOBEI
3IIEKTPOIUMHAMHUKI

nﬁﬁzomm,ﬂu IOJIyYCHHBIC 3HAHMA IIpH pEIICHUHN @NWSGOOEN 3aJad.

32

TloTentman
3JIEKTPOCTATUIECKOTO
oIS )5 pa3HOCTh
TOTEHITNAIOB

3HaTh, YTO TAKOE IOTEHIHAI 3JIEKTPOCTAaTUICCKOIr0 TI0JISL ¥ pa3HOCTb IIOTCHITAAJIOB.

53

KonaeHcaTophL.
HaznaueHue,
YCTPOUCTBO W BUJIBL

3HaTh, YTO TAKOC KOHIEHCATOPhI U rae UX IPUMEHAIOT. 3Hath 00 IICKTPOEMKOCTH IUIOCKOI'0 KOHAECHCATOpAa.

54

Konrtposbnass padora
Ne5 mo Teme «OCHOBBI
JEKTPOCTATHKID)

mﬁﬁzwmm,ﬂv TIOJIyYCHHBIC 3HAHMSI IIpu penicHuH @Nwiwog 3agaq.

55

DJEKTPUYECKUA  TOK.
Cua ToKa

3HaTh, YTO TAKOE wﬁomﬁ,ﬁﬁ&@oﬁﬁw TOK Y KaK OH \HQMOHw%OH Ha OKpYy>Karomue Teia. 3HaTh MOHATHE CHUJIIBI TOKA.

27



Pa3IHYHBIX cCpeaax

56 | YcmoBus, VMETh OOBACHATD YCIOBHs, HEOOXOIUMBIE [JIsl CYIECTBOBAHMUS SIEKTPHIECKOr0 TOKA.
HEOOXOIUMEIE TUTS
CYIIECTBOBAHHUS
AJIEKTPHUCCKOrO TOKA
57 | Baxon OwMma [ | YMETh CTPOHTb BOJBT-AMIIEPHYIO XapaKTEpHCTHKY 1 JIOKa3bIBaTh 3aKOH OMa Ui ydJacTKa IeNu. YMeTh
y9acTKA IemH IpEMeHATh 3aKoH OMa Jis yJacTKa [eH IPH MOCNIe[0BATC/IbHOM 1 HapauieJIbHOM COeMHEHUH IPOBOTHUKOB.
58 | JTaGopaTopnast paGoTa T[IprobpeTerie HaBBIKOB IIPU PadoTe ¢ 00opyIOBaHUEM
«ITocnenoBparenbHOe H
 HapaIuIeNbHOe
COETUHEHUE
TIPOBOJAHHKOB)
50 | PaGora ¥ MOIIHOCTH | SHATh O MOHATHA paboThI TOKA M MOIITHOCTH TOKA. 3HaTh 3aKoH Jkoyisi-JIeHna.
JIIEKTPIYECKOIO TOKa
60 | DiexTpomBIOKyIIAT 3HATH, YTO TAKOE JJIEKTPOABIIKYIIAs CHJIA. YMETh BRIBOIUTH 3aKOH OmMa [Is ITOJTHOM IEIH.
cmia. 3akon Owma g
[OJIHOM Iienu
61 | Pemenme 3amay 1o | 1IpUMEHSTH MOTYHEHHBIC 3HAHUA [IPH PEIICHIH (GU3UYIeCcKHX 3a1a9.
TEeMeE «3aKOHBI
TIOCTOSIHHOTO TOKa»
"62 | Kourpoabnas paGora I[IpoBepka ypoBHs 3HAHHH IO HTOraM IIPOUIEHHBIX TEM
Ne6 o Teme «3aKOHBI
[MOCTOSTHHOI'0 TOKa»
63 | DreKTpudIeCKast VMETh I0Ka3bIBaTh CYIIECTBOBAHHE CBOOOIHBIX 3NCKTPOHOB B METAILIC 1 O0OBACHAITH UX JIBKCHUE.
MPOBOAUMOCTD
‘ pa3IYHbIX BEIICCTB
64 | DnexTpuYecKuil TOK B 3HaTp, 9TO TaKoe HOJIYIPOBOJHAKK. YMETh OOBSCHATH UX CBOWMCTBAa W CTPOCHHE. 3HATH 00 JNEKTPOHHOM M
TTONYTPOBOJTHHKAX JBIPOYHON ITPOBOAUMOCTH.
65 | DIeKTpuUeCcKuil TOK B | 3HATH, YTO TAKOS TCPMOINICKTPOHHAL SMUCCHA A OIHOCTOPOHHSS IIPOBOIUMOCTD. 3HATh YCTPOUCTBO M IPHHIIHIL
| Bakyyme. DIeKTPOHHO- | pabOTHI 3IIEKTPOHHO-ITy4eBOH TPyOKH.
TydeBas TpyOka
66 | DinexTpudyeckuii TOK B | YMETh 00OBACHATH IPOBOAUMOCTE B MHJIKOCTSX.
KHJKOCTSIX
67 | DinexTpudeckuil TOK B | YMETh 00BACHATE CYIIECTBOBaHKME TOKA B ra3ax.
raszax.
68 | DieKTpudeckui TOK B | 3aKpeIUTh MOIyICHHBIC PAHES SHAHMS. VMETh IIPUMEHATH TCOPETHIECKHE 3HAHMS B IPAKTHICCKAX YMCHHUAX.

14



69

TopoBast
KOHTpOJIbHas padora

70

WTOroBEIM YPOK

4¢



BBINYCKHUK HAYYHTCS:

. cOBIIOATH IPABHIIA GE30MTACHOCTH U OXPaHBI TPy/a MpU paboTe ¢ yUeOHbIM i 1m1a00paTOpHBIM 000PYIOBaHHEM;
. [TOHEMATh CMBIC] OCHOBHBIX (DM3HUECKEX TEPMHHOB: (usmdeckoe Teno, Qusndeckoe spieHue, (pU3MYCCKas BENHIHHA, EIUHULBL
U3MEPEHUS;
. pacIo3HaBaTh MPOOIIEMBI, KOTOPIC MOXXHO PEIIMTEH IPH MOMOIIH (GU3NYECKUX METO/IOB; aHAIU3UPOBATh OTAEILHBIE ITAlbI IPOBEICHHU
FcCIIeIOBaHUI ¥ HHTEPIPETHPOBATE Pe3yIbTaThl HAOIOACHHUH U OIBITOB;
T e CTABATH OIBITHI IO HCCIEIOBAHMIO (U3MUECKUX ABICHUH Wi (QH3MYCCKUX CBOMCTB Tesl Ge3 MCMONb30BaHUs NPSMBIX H3MEPEHHH; TIPH

3TOM (OpMYIHMpOBATH IpoGIeMy/3afady y4eOHOTO SKCHEPHMEHTa; coOHMpaTh yCTAHOBKY M3 IIPEUIOKEHHOro 00OpYNOBaHMS; NPOBOAUTH ONBIT H
(GOopMyIHpOBATEL BHIBOMBIL.

. IOHUMATH POJTH KCTIEPUMEHTA B TIOJyUeHHH HAayIHOM HH(pOPMALIIH;

. IPOBOJUTH MPSIMBIC H3MEPEHMS (PU3MUECKUX BEIMYHH: BPEMs, PAcCTOSHWE, Macca Tela, 00BeEM, CHUJIa, TEMIEpPaTypa, arMocepHOe
JaBJIeHHe, BIAKHOCTh BO3yXa, HANIPSUKEHHE, CHIIa TOKA; TIPU 3TOM BBIOUPATH ONTHMANbHBIH C110co0 U3MEPEHUsI ¥ UCIOJIB30BaTh IIPOCTEHININE METOHBI
OLIEHKH ITOTPEITHOCTEH U3MEPEHHH.

. IPOBOIMTE HKCCIIEI0OBAHUE 3aBUCUMOCTEH (M3MYCCKHX BEIHYMH € HMCIOIB30BAHHEM MPSIMBIX HU3MEpCHUil: IpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (MKCHPOBATH PE3yJILTATHI IOy YCHHOH 3aBHCUMOCTH (GU3MYIECKUX BEIMYHH B BHJE TaOMUI ¥ TpaduKOB, JeNaTh BBIBOJBI IO pe3yIbTaTaM

HCCIICIOBaHUS;

) . TIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (U3MICCKUX BEIMYUH: IPH BBIIOIHCHIN U3MEpPEHU COOMpaTh IKCIEPUMEHTANLHYIO YCTaHOBKY,
‘CHeNys MPEIIOKEHHON MHCTPYKIMH, BBIMHCIATh 3HAYCHUE BCIMYMHBI M AHATM3MPOBATH IOJYYCHHBIC PE3YNETAThl C YHCTOM 3aJJaHHOH TOYHOCTH
HU3MEPEHUH;

. AHATH3UPOBATh CUTYAllMH [[PAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBICHUC M3YICHHBIX GbHU3NUECKUX SBICHUN WK
3aKOHOMEPHOCTEH M IPUMEHSTH HMEFOIIMECs 3HAHMSA JUL X O0BICHCHHS;

. [OHMMATh MPUHIMIB JAEHCTBAS MAIINH, NPUOOPOB M TEXHHYECKHX YCTPOMCTB, YCJIOBHSA MX 0€30I1acHOr0  WICIOJIb30BAHUSA B
[IOBCEIHEBHOM JKU3HH,
- . HCIIOJIB30BATH TIPH BHIIOJHEHHH y4eOHBIX 3a7a4 Hay4YHO-TIOMYJIAPHYIO JIUTEPATYpy O (QU3MYECKUX SIBICHHUSX, CIIPABOYHBIE MaTepHAIbI,
pecypcbl VIHTepHET.

BbINy CKHUK [MOJYYHT BO3MOKHOCTH HAYIUTHCS:

. 0CO3HABATh [IEHHOCTh HAYYHBIX MCCIENOBAHUH, pOJb GU3MKM B PACIIMPEHWH NPEJCTABICHHHA 00 OKpYXarouleM MHpEe W €€ BKIaZ B
yIIydIIeHHEe KauyeCcTBa )KU3HH;

. MCTIONB30BaTh [PHEMBl MOCTPOEHUs (H3MYECKHX MOJICNEH, MOMCKa U (OPMYJIMPOBKH JOKA3aTeNbCTB BBIABUHYTBIX THIIOTES H
TEOPETUYECKHX BBIBOJOB HA OCHOBE SMIIMPUYECKU YCTAHOBICHHBIX ¢axToB;

. CPaBHMBATH TOYHOCTH M3MEpEeHHs (QU3MYCCKUX BEIMYHH IO BEJTMYMHE HUX OTHOCHUTEIBHON IOIPEUTHOCTH MPH IPOBEAECHUM IIPSAMBIX
HU3MEepEeHU;



. CAMOCTOSTENBHO POBOIUTH KOCBEHHBIC H3MEPEHHMS H HCCIENOBaHMS (PU3MUCCKHX BEIMYHMH C MCIONB30BAHUEM DasIHIHEIX CIoco0oB
m3MepeHusi GU3MYCCKUX BENMYHH, BBIOMpATh CPECTBA M3MEPEHHUS C YUCTOM HeoOXO0 MO TOUYHOCTH M3MepeHHi, 000CHOBBIBATh BBIOOpP crocoba
M3MEpEHHs, aleKBATHOTO IOCTABIEHHOMH 3a/1aue, IPOBOJUTD OLICHKY TOCTOBEPHOCTH IOy CHHBIX PE3YIbTATOB;

. BOCIIPUHHMAT HHQOPMAIKMIO (QU3MYECKOro COJIEpaHWs B HAyYHO-NONYJISAPHOH JUTEpAaType U CPEACTBaxX MaccoBoi WHGOpMaLUH,
KPUTHYECKH OLICHUBATh MOTyYeHHYIO HHPOPMALIIIO, aHAMM3UPYS €€ CONCPKAHUC 1 IAHHBIC 00 MCTOYHUKE HHPOPMAIINY;

. CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIE ¥ YCTHBIC COOOIIEHUs O PU3NIECKUX SIBICHUIX Ha OCHOBE HECKOJIBKAX HCTOIHUKOB AHpOpMALUH,
COIEPOBOX/IAT BHICTYIUICHHE IIPe3eHTaIeH, YIUTBIBAs OCOOCHHOCTH ay{MTOPHH CBEPCTHUKOB.



