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1. Ilmanupyemble pe3yIbTaThl 0CBOCHUSI Y4eOHOI0 NpeaMeTa
JInyHOCTHBIE pe3yJIbTaThl

I'pasxcoanckoe eocnumanue:
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHUU OOIICCTBEHHO-3HAYMMBIX U ITHUYECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM MTPUMEHEHUEM JIOCTHKCHHUN (DU3HKWY;
- 0CO3HAHUE BAXKHOCTH MOPATBLHO-3TUYCCKUX IPUHIIUAIIOB B ICATEIHHOCTH YIEHOTO.
Ilampuomuueckoe eocnumanue u Hopmuposanue poccuiicKo UOeHMUYHOCMU .
- TIPOSIBJICHHE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (DHM3HUSCKOUH
HayKH;
- IICHHOCTHOE OTHOIIICHUE K JOCTH)KCHHUSIM POCCUUCKUX YICHBIX-(DH3UKOB.
/Jlyxoenoe u npascmeennoe gocnumanue oemeil Ha OCHOGE POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeil:
- OCO3HAHHWE CONHMAIBHBIX HOPM M MPABUI MEXJIMYHOCTHBIX OTHOIICHUNA B KOJUICKTUBE,
TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOHM JIEATCIILHOCTH TIPU BBIMOJHCHUN YYCOHBIX,
MMO3HABATEIBHBIX  3a/1a4, BBIMOJIHCHUN OKCIIEPUMEHTOB, CO3JaHUHM YYCOHBIX TIPOEKTOB,
CTPEMJICHHE K B3aMMOTIOHUMAHHIO ¥ B3aMMOIIOMOIIIN B TIPOIIECCE ATOM yIEOHOM NeaTeTbHOCTH;
- TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJACHWE M TIOCTYIIKM CBOWX TOBApHINEH C TO3UIUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM OCO3HAHHUS MTOCIICICTBUHN MTOCTYITKOB.
Acmemuueckoe eocnumanue:
- BOCHPHUATHE ICTETHYCCKMX KadeCTB (DU3WYECKOW HAyKH: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHHIHOCTH.
Ilennocmu nayunozo nosnanus:
- 0CO3HAHUE IIEHHOCTH (PU3NYSCKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;
- pa3BUTHE HAYYHOU JII0003HATENLHOCTH, HHTEpECca K UCCIEA0BATEIbCKOM e TEIbHOCTH.
Du3uueckoe eocnumanue u hopmuposanue Kyaomypul 300P06b:
- OCO3HaHHME LIEHHOCTU 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM MHpE,
BAKHOCTH MpPaBWJI OE30MACHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUUYECKUM H
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
- ¢(hOpMHPOBAHHOCTh HaBbIKAa pedIeKCUU, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY W TAaKOTO Ke
IpaBa y Ipyroro 4ejoBeKa.
Tpyooesoe socnumanue u npogheccuonaivnoe camoonpeoesienue:
- aKTHUBHOE€ y4acTHE€ B PEIICHUU MPAKTHUUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJBI, TOPOa, Kpas)
TEXHOJIOTHYECKOW U COIMAIbHOM HamNpaBiICHHOCTH, TPEOYIOUIMX B TOM YHUCIEe U (PUIUUECKHUX
3HAHWI;
- HHTEPEC K MPAKTUYECKOMY H3y4eHUIO podeccuil, CBA3aHHBIX C (PU3UKOI.
IKonozuueckoe eocnumanue:
- OpHUeHTalMs Ha NOpUMEHEeHHWEe (U3MYEeCKHX 3HAHMW JUIs pelleHus 3aJady B 00JacTu
OKpYKaIoIlel Cpefpl, MIAaHUPOBAHMS MOCTYIKOB M OLEHKA MX BO3MOXKHBIX TMOCIEACTBHM IS
OKpPY’KaIoIlel Cpe/ibl;
- 0CO3HAHUE II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHHs.
Aoanmayusa oodyyarouiezoca K UIMEHAIOUWUMCA YCA0GUAMU COUUATLHOU U RPUPOOHOU
cpeovl:
- IOTPEOHOCTH BO B3aWMOJCHCTBUU IPH BBIMOJTHEHUU HUCCIEIOBAHUN U MPOEKTOB (hU3MUECKOM
HAIMPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;
- TIOBBIIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO EATENbHOCTb;
- MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie GOPMYITHPOBATH UJEH, TIOHSATHS,
TUTNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0co3HaHUE JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;
- IJIAHUPOBAHUE CBOETO PA3BUTHUS B PHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;
- CTpeMJICHHE aHAJIM3UPOBATh U BBHISBISATH B3aMMOCBSI3M MPHUPOJIbI, OOIIECTBA U YIKOHOMHUKHU, B
TOM YHUCJIE C UCTIOTIB30BAaHUEM (PH3NIECKUX 3HAHUH.



MeTal’lpeI[MeTHble pe3yJbTaThbl
Ynueepcaﬂbuue nosnaeamesbHble OeliCmeus

baszoevie nocuueckue oeiicmeus:
- BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBHEKTOB (SIBIICHUH ),
- YCTAaHaBIIMBATh CYNICCTBEHHBIM MPHU3HAK KIACCH(PHUKAIIUU, OCHOBAHUS JJIsi OOOOIICHHS W
CpaBHCHHS,
- BBISIBIISITh PHYMHHO-CJICJICTBEHHBIC CBSI3M TP U3yUYCHUU (PU3UYCCKUX SIBJICHUH W TIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHNEM JICTYKTUBHBIX U HHIYKTHBHBIX YMO3AKIIOUCHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3MUCCKUX BEIINYMH;
- CaMOCTOSITENILHO BBIOMpAaTh CHOCO0 pernieHus y4eOHOU (M3muecKkoil 3amaum (CpaBHEHHE
HECKOJIbKUX BapHUAHTOB pElICHHs, BHIOOp HanboJiee MOIXOAIIETO ¢ YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTECPHECR).

bazoevie uccneoosamenvckue oeiicmeus:
- HCTIOJTB30BaTh BOMTPOCKHI KaK MCCIICA0BATEIHLCKUH HHCTPYMEHT TTO3HAHWS;
- TPOBOAWTH IO CAMOCTOSTEIIBHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOXHBIA (DH3UICCKHIA
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SBICHUS;
-OlICHWBAaTh HAa TPHUMEHUMOCTh U JIOCTOBEPHOCTh HH(OPMAIMIO, TOJY4CHHYIO B XOJe
WCCIICIOBAHUS WITH SKCTICPUMEHTA,;
- CaMOCTOSITEIBHO (POPMYITHPOBATH OOOOIIEHUS W BBIBOJBI 10 pe3yJbTaTaM IPOBEIEHHOTO
HaOJIOZCHUS, OTIBITA, UCCIICIOBAHMS;
- TPOTHO3HMPOBATH BO3MOYKHOE JANbHEWINEE pa3BUTHE (PU3NICCKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TIPEJIOJIOKEHUST 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSAX W KOHTEKCTAX.

Paboma c ungpopmaueii:
- IPUMEHAThH PA3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3apOChl TP MOUCKE U 0TOOpE UHPOpMAITUU
WU JaHHBIX C YIETOM MPEJIOKEHHON yueOHOM (GU3NUecKOon 3a/1auu;
- aHaJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIMIO PA3IUYHBIX BUAOB U
dhopm mpencTaBIeHUS;
- CaMOCTOSITEIPHO BBIOMpPATh ONTHUMaTIbHYIO (OpMy TpeacTaBiieHuss HWHpopManuu U
WUTIOCTPUPOBATH PEIIaeMble 33Jlaul HECJIOXKHBIMUA CXEMaMH, AuarpaMMaMH, WHOW rpadukoi u
UX KOMOMHAIUSAMHU.

Yuueepcanvnvie kommynuxamuenwie oeiicmeusn

Obwenue:
- B XoJe oOCyXJeHHsI ydeOHOTrO MaTepualia, pe3yJIbTaToB JaObOpPaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOW TEMBI M BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HA
pelieHue 3a/1a4u ¥ Mo iJep)KaHue 01aroKenareIbHOCTH OOIIEeHNS,;
- COMNOCTAaBISITh CBOU CYXKJCHHUSA C CYXKJCHUSMU APYTUX YYaCTHUKOB TUAIIOTa, OOHApYKUBATh
pasiuuue U CXOJACTBO TO3UIUH;
- BBIPQXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
- myOJIMYHO NPEJCTABIATH PE3yIbTAaThl BBHIMOJIHEHHOTO (PH3UYECKOrO OMbITa (IKCIEPUMEHTA,
HCCIIeI0BaHUs, TIPOCKTA).

Coemecmuasn deamenpHocmy (CompyoHu4ecmeo):
- MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W WMHIUBUIYAIbHOW pPAaOOTHI MPHU
pElIeHUH KOHKPETHON (U3nYecKoil mpoOiIeMbl;
- IPUHHUMATh LIEJIM COBMECTHOM NIeATEIbHOCTH, OPraHU30BBIBATh JACUCTBUS MO €€ JOCTUKEHUIO:
pacmpenensatb poju, oOCYXAaTh MPOLECCHl U Pe3ylbTaThl COBMECTHOW paboThl; 00001aTh
MHEHUS HECKOJIbKUX JIFOJIEH;
- BBIMIOJIHATH CBOIO YacCTh pabOThl, JOCTUTas KAuyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;
- OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIBHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



Ynueepcanvnuie pecynamuensie deitcmeusn

Camoopzanuzayus:
- BBUBJIATH NPOOJEMbl B XKU3HCHHBIX M YYEOHBIX CHTYaLUAX, TPEOYIOIIMX JUIS PELICHHS
(bU3NIeCKUX 3HAHUM;
- OPUEHTUPOBATHCS B PA3IMYHBIX MOJXOJAX MPUHATHS PEIICHUH (MHAWBUIYAIbHOE, MPUHSITHE
peleHus B TpyIIe, MPUHATHE PEIICHUs TPYIIIOH);
- CaMOCTOATEJIbHO COCTABJIATH QJITOPUTM pEUICHUS (U3MYECKOW 3ajaud WM IUIaHa
UCCIIEIOBAaHUSI C  y46TOM HUMEIOIIUXCS PECypCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHU;
- JIeNiaTh BBIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (pegprexcus):
- TaBaTh aJICKBaTHYIO OLEHKY CHTYAllUH | MpeiaraTh 1iiaH e€ N3MEeHEHMS,
- OOBSCHATP TPUYMHBI JOCTIDKEHUS (HENOCTHM)KEHHWS) pe3ylIbTaTOB [ESITEIHHOCTH, J1aBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY;
- BHOCHTHb KOPPEKTHBHI B JIESATEIHHOCTH (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (DU3HUECKOTO
WCCIIE/IOBAaHUSI WIIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIMXCS CHTYaIHH,
YCTAHOBJIEHHBIX OIHNOOK, BOSHUKIIUX TPYJHOCTEH;
- OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LIETU U YCIOBHUSM.

Imoyuonanvulii unmMeNIeKm:
- CTaBUTH ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CHOpa WM JAUCKYCCHH Ha HAy4HYIO TEMY,
MMOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

Ilpunamue ceds u opyaux:
- IpU3HABaTh CBOE MPaBO HA OIMMOKY NPHU pelIeHnH (PU3MUECKUX 3a7a4d WM B YTBEP)KJICHHSIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

IIpenmeTHbIe pe3yJibTaThI

Ilpeomemmnovie pe3ynomamul uzyuenusn Kypca puzuxu 7 Knacca:

- WUCIIOJIb30BaTh MOHATHUS: (pU3MYECKHE M XUMHUYECKHE SIBJICHUS; HAOIIOJCHUE, SKCICPUMEHT,
MOJIeNb, THITOTE3a; EAWHUIBI (U3NYCCKUX BEIUYMH; aTOM, MOJIEKYJa, arperatHble COCTOSTHUS
BemecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOEe JBWIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, pPaBHOJICHCTBYIOIIAsS CHJI, JeopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

- pa3nmuyarh sBJICHUS (OUQQyY3Us; TEIUIOBOE IBMKEHHUE 4YaCTHI[ BEUIECTBA; pPaBHOMEPHOE
JIBMDKEHUE; HEPABHOMEPHOE JIBIDKEHHE; MHEPIIHSI, B3aMMOJCHCTBUE TEN, PABHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHOW OCBIO BpAICHHMS, Meperada JaBJICHUS TBEPIBIMU TEIIAMH, XUJAKOCTSIMH H
razamu; atMoc(epHOE NaBJICHHUE, IUIABaHUE TEJ, MPEBpAIlEHUE MEXaHUYeCKOH SHEpruH) I0
ONHMCAaHUID WX XapaKTEPHBIX CBOWNCTB M HA OCHOBE OIIBITOB, JICMOHCTPHPYIOIIUX JaHHOE
(bu3nveckoe sIBJICHHCE;

- pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PM3UYECKUX SIBICHHH B OKPYXKAIOIIEM MHUpPE, B TOM
yuciae (U3NYECKUEe SBICHHS B TPUPOJC: NMPUMEPHI JBUKCHUS C PA3IMYHBIMH CKOPOCTSMH B
KUBOW M HEXKUBOW MpPHPOJE; ICUCTBUE CHIIBI TPEHUS B MPHUPOJIE M TEXHHUKE, BIIUSHUC
aTMOC(EpHOTO JIaBJICHUS Ha JXUBOW OPraHM3M; IUIaBaHHE PbIO; PhIYard B TEJC YEJIOBEKA; NpPU
TOM TEPEeBOJUTH MPAKTHYECKYIO 3a7adyy B YueOHYIO, BBIACNSATH CYIIECTBEHHBIE CBOWCTBA/
MpU3HAKU (PU3HUECKUX SBJICHUN;

- ONHCHIBaTh M3y4YCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBIICHUS, HCIONB3YS (PHU3NYECKHE
BEITUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIIPYTrOCTH, CHUJIa TSDKECTH, BEC Tela, Cujla TPEHUs, JaBlieHue (TBEPAOTO Tena, KUAKOCTH,
ra3a), BBHITAJIKMBAIONIASl CHJIa, MeXaHWdeckass paboTa, MOIIHOCTh, MJIEYO CHUJIbI, MOMEHT CHIIBI,
K02 (GUIIMEHT TOJIE3HOTO ACWCTBHS MEXaHHU3MOB, KMHETHYECKas M TOTEHIHAIbHAs JSHEPrus);
MpU OMHUCAaHUM TMPABWIBHO TPAKTOBATh (U3WYECKHH CMBICI HCHOJIB3YEeMbIX BEIUYHH, HX
0003HaYCHHS] U €IUHUIBI (PU3UYECKUX BEIUYHH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIINE TAHHYIO
(U3MYECKYIO0 BETHYHUHY C JAPYTUMHU BEIMYHMHAMH, CTPOUTH I'papUKU U3y4E€HHBIX 3aBHCHUMOCTEMN
(bu3MYECKUX BETUYHH,



- XapaKkTepu30BaTh CBOWCTBAa Tel, (pU3MYECKHe SBICHUS U TPOLIECCHI, HCIOJb3YS IpaBHiIa
CJIOXEHMSI CHJI (BJIOJIb OJIHOM IpsiMoit), 3akoH [lackans, 3akoH Apxumena, paBUIO PaBHOBECHUS
pbiyara (010Ka), «30JI0TOE MPABHIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHMYECKOW SHEpPIrHu;
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYTMpPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTH4YecKoe
BBIPAKEHUE;

- OOBACHATh (U3MYECKHE SIBJICHHS, NMPOIECCHI M CBOMCTBA TN, B TOM YHUCIE M B KOHTEKCTE
CUTYyallMil NPAKTUKO - OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATh NPUYUHHO — CIIEJICTBEHHbBIE
CBSI3H, CTPOUTH 0OBsICHEHUE U3 | - 2 JTIOrMUYECKUX 1IAaroB ¢ ONopoi Ha 1 - 2 U3y4yeHHbIX CBONCTBA
(bu3nvecKux SBICHUNA, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

- pemiath pacuéTHble 3ajaud B | — 2 AelcTBUSI, UCTIOb3Ys 3aKOHBI U (JOPMYIIbI, CBSA3BIBAIOLINE
¢u3nveckue BETMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJa4yd 3allMCHIBATh KPAaTKOE YCIOBHE,
MO/ICTABIATh (P3MUECKUE BETUYUHBI B (OPMYIIBI U MPOBOIUTH PACUEThI, HAXOUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE MJIs pEelIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOJTY4YEHHOMN
(hbM3UYECKON BEITUYHMHBL;

- pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3UYECKHX METOJOB; B
ONMCAHUU UCCIIEJIOBAHUS BBIACIATH MPOBEpsieMOE MPEANoJioKeHne (TUIoTe3y), pa3iaudarh U
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysibTaT, HaXOJAUTh OIIMOKU B XOJE OMbITA, JI€NaTh BBIBOJbI
IO €T0 pe3ybTaTaM;

- MPOBOAMTH OMBITHI MO0 HAOMIOJEHUIO (PU3UUYECKUX SBICHUM WIN (PU3NYECKUX CBOWCTB TEIl:
(dbopMynupoBaTh MpOBEpPSEMbIE MPENINOJIOKEHUS, COOMpaTh YCTaHOBKY M3 MPEJIOKEHHOTO
000pyn0BaHus, 3aMUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BHIBOJIBI;

- BBINIOJIHATH TPSMbIE H3MEpPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUJIBI H
TEMIIEpaTypbl C UCIIOJIb30BAaHUEM AaHAJIOTOBBIX U HU(POBBIX NPUOOPOB; 3aMUCHIBATH MOKA3aHUS
MpUOOPOB ¢ YUETOM 3aITaHHOM aOCOTIOTHON MOTPENTHOCTA U3MEPCHUIA;

- TPOBOAWTH HCCICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BENMYMHBI OT JAPYrod C
HCIIOJIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PaBHOMEPHO JBIXKYIIETOCs Teia OT
BpEMEHHU JBIDKEHHUS Tella; CHJIbI TPEHUs CKOJILKEHHMsI OT Beca Tella, KadyecTBa oO0pabOTKu
MOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAU COTPUKOCHOBEHHUS TEJ; CHUJIbI
YOPYrOCTH OT YAJUHEHUS MPYKUHBI; BHITAIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTu
Teda W OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHbI, Ha
KOTOPYIO MOTPYKEHO TeJ0; YCIOBHM IUIaBaHMs TeJN, YCIOBHUM paBHOBECHUS pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIIEJOBaHMS, COOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, Cllefys MPeajJoKeHHOMY IUIaHy, (HUKCHUPOBATh pE3yAbTaThl IOJIY4YEHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE MNPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

- IPOBOJUTH KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BENUYHMH (ILIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO Tela; cuja TPEHUS CKOJIBKEHUS; JaBlIEHHE BO3/yXa; BBITAIKHUBAIOIIAS CUJIA,
JeMCTBYIOIAas HA MOTPYKEHHOE B JKUJIKOCTH TENI0; KOAPPHUIIMEHT MOJIE3HOTO ISHCTBHUS MPOCTHIX
MEXaHHU3MOB), CJeIysd MPEAT0KEHHONM HMHCTPYKLIMU; MPH BBINOJIHEHUH U3MEpPEHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHUE HCKOMOM BEJIMYUHBL;

- yKa3bIBaTh NPUHLMUIBI JEHUCTBUS MPUOOPOB U TEXHHUUECKUX YCTPONCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMLIAIOIINECS COCYIbl, OapoOMeTp, pblyar, MOABWXHBIA U HEMOABWXKHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTH;

- XapakTepHU30BaTh MPUHIUIMBI ASUCTBHS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
omopol Ha wuX omnucaHus (B TOM 4YHWCHIE: TMOAIIMIIHUKM, YCTPOHCTBO BOJIONPOBOJA,
THJIPAaBIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMEeTp), HCHONb3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBICHUH M HeoOXoauMmble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

- TIPUBOJIUTH MPUMEPHI / HAXOIUTHh MH(POPMAIMIO O MPUMEpax MPAKTUYECKOTO MCIOIb30BAHUS
¢u3nUeckux 3HAHUU B MOBCEIHEBHON JKU3HU I oOecrieueHHs: 6€30MacHOCTH MPH 0OpaIieHuu
c npuOopamMH M TEXHUYECKMMHU YCTPOMCTBaMH, COXpaHEHHs 3J0POBbS M COOIIONEHHS HOPM
9KOJIOTMYECKOTO MOBEJIEHUS B OKPYKAIOLLEN CPELE;



- coOIIOIaTh MpaBUIIa TEXHUKH 0€3011aCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM;
- OCYIIECTBIISITh OTOOP UCTOYHUKOB MH(OpManmu B ceTd IHTepHET B COOTBETCTBHUH C 3a/IaHHBIM
MMOUCKOBBIM 3allPOCOM, HA OCHOBE HMCIONIMXCS 3HAHUM W MYyTéM CpPaBHEHHS Pa3IMYHBIX
HMCTOYHUKOB BBIJICIATh WHPOPMAIUIO, KOTOpAs SBISETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOI;
- HCIIOJB30BAaTh IPH BBITIOJHEHUN YUEOHBIX 3aJaHUN HAyYHO — TOMYISIPHYIO JUTEPaTypy
(U3HYECKOTO COJCpXKaHUs, CIPABOYHBIC MaTepUalbl, pPeCcypchl ceth VIHTEpHeT; BIalETh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHusi WHPOpPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;
- co3maBaTh COOCTBEHHBIC KpaTKUE INMHUCHMEHHBIE M YCTHBIC COOOINCHHS HAa OCHOBE 2 — 3
HMCTOYHUKOB MH(MOpMANUU (PU3UUECKOTO COJIEP)KaHUsS, B TOM YHUCIIE ITyOJIMYHO JIeaTh KPATKHE
COOOIEHUST O pe3yabTaTaX IPOCKTOB WM YYEOHBIX HCCICIOBAHUN; MPU STOM TPAMOTHO
WCI0JIb30BaTh M3yUCHHBIN MOHATHHHBIA ammapaTr Kypca (U3UKH, COMPOBOXIATh BBICTYILICHUE
MpEe3EHTaLNEN;
- TIpH BBITIOJTHEHUH YIeOHBIX TPOCKTOB M MCCIICOBAHUI pacpeaessiTh 00S3aHHOCTH B TPYIIIEC B
COOTBETCTBHUU C TIOCTABIICHHBIMU 3aJjauaMH, CJICIUTh 32 BBIMOJHCHWEM IUTaHA JICHCTBUH,
QJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIBI;, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBUE, YIUTHIBAsi MHCHHUE OKPYKAOITHX.

Ilpeomemmnsvie pe3ynomamul uzyuenusn Kypca puzuxu 8 Knacca:

[IpenMeTHbIe pe3yabTaThl JOJHKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YJAIOIIUXCSI YMEHU:
- WCTOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYII, TEIUIOBOE JBIDKEHHE aTOMOB M MOJICKYI,
arpe€ratHbl€ COCTOAHUA BCHICCTBA, KPUCTATINIMYCCKUE U aMop(i)HBIe TCIa, HaCBIHIeHHBIﬁ u
HEHACBIIEHHBIM Iap, BJIAXKHOCTh BO3JyXa; TEMIEpAaTypa, BHYTPEHHSS SHEPIHs, TEIJIOBOM
JBUTATEIIb; 3JCMEHTAPHBIA DICKTPUYCCKUN 3apsill, SJIEKTPHUYECKOE TI0Jie, MPOBOJHUKU U
TMAJIEKTPUKH, TIOCTOSTHHBIHN JIEKTPHUYECKUI TOK, MArHUTHOE TIOJIC;
- pa3nuuaTh SIBICHHS (TEIUIOBOE pacIIMPEHHUE /CKaThe, TeIUIonepenada, TeIIoBOe PaBHOBECHE,
CMauyuBaHWe, KAWUISIPHBIC SBJICHUS, UCIIAPCHHUE, KOHJCHCAIHS, IUIaBJIICHUE, KPUCTATU3aIUs
(oTBepneBaHME), KHIICHHWE, TeIlonepeaavya (TErIONpPOBOJHOCTh, KOHBEKIUS, W3IYYCHHE);
ANIEKTPU3ANNS TeJl, B3aMMOJCHCTBHE 3apsioB, ICUCTBUS OIJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO TIOJISI HA NMPOBOJHUK C TOKOM)
[0 ONHMCAHHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIONIMX TaHHOE
bu3nveckoe sIBJICHHCE;
- pacmo3HaBaTh MPOSBICHHE WU3YYCHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOUIEM MHpPE, B TOM
yrcie GU3NYEeCKUe SIBICHHS B MPUPOJIC: TOBEPXHOCTHOE HATSDKEHUE M KaTWILISIPHBIC SIBIICHUS B
PHUPOJIe, KPUCTAUIBI B MpHUpoje, n3iydenne ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3HI,
o0pa3oBaHUE POCHI, TYMaHa, WHES, CHETa; AIICKTPUYCCKHE SBICHUSI B aTMOC(EpE, ICKTPUISCTBO
KUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMJid, Apei( MOIIOCOB, POJIb MATHUTHOTO MOJS JUIS
KU3HU Ha 3emuie, MOJSIPHOE CUSHUE; IPU ATOM MEePEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIIST CYIIECTBEHHBIC CBOMCTBA /TIPU3HAKN (PU3MUYECKHX SIBICHUM;
- XapakTepHu30BaTh CBOWMCTBA TeJ, (PM3UYCCKUE SIBICHUS W TPOIECCHI, UCIOJB3Yys OCHOBHBIC
MOJIOKEHHSI MOJICKYJISIPHO — KHHETHYECKOM TEOpUH CTPOCHHS BEHISCTBA, PUHITHII
CYMEPIO3UINH ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma s
yuacTka 1enu, 3akoH JDkoyns — JleHIa, 3aKOH COXpaHEHHsS JHEPIrHM; MPU STOM J1aBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMTUCHIBATH €r0 MAaTEMaTUUECKOE BBIPAKEHUE;
- OOBSCHATH (PU3UYECKHE MPOILIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYaIlHii
MPAKTUKO — OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO — CIEJACTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE W3 | — 2 JMOorMYecKuX MIaroB ¢ omopoil Ha 1 — 2 W3y4YeHHBIX CBOWCTBA
(bu3nUecKuX ABICHUH, PU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOXKHO PEUIUTh MPH TOMOIIH (UIUYECKUX METOJOB;
WCIIOJIb3YSl OTMHUCAHHE WCCIEIOBAHMS, BBIACIATH MPOBEPSIEMOE MPEANOJIIOKEHHE, OICHUBAThH
MPaBUWJIBHOCTH TIOPSAKA MPOBEACHUS UCCIICIOBAHHUS, JIENIaTh BBIBO/IBI,



- pemaTh pacu€THbIC 3a7audl B 2 — 3 JEHCTBUS, MCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAIM3a YCIIOBHS 3aJaydl 3allMCBIBaTh KPAaTKOE YCIOBHE,
BBISBJIATH HEJOCTAaTOK JAaHHBIX JUI pEHICHUS 3a/aud, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HEOOXoaUMBIE Uil €€ pEIIeHUs, MPOBOAUTH PACUEThl U CPABHUBATH IOJIy4YE€HHOE 3HAYCHUE
($U3M4eCKOil BETUYNHBI C U3BECTHBIMHU JIaHHBIMU;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTH MPH TOMOLIM (U3UIECKUX METOJIOB;
HCIOJIb3YSl OIMCAHWE HCCIEIOBaHMS, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
MIPaBUJIBHOCTH MOPsi/IKa IPOBEACHUS UCCIIEIOBaHUS, J€aTh BbIBO/IBL;

- MPOBOJUTH OTBITHI MO HAOIIOAECHUIO (PU3MUECKUX SBICHUN WM (DPU3MYECKHX CBOMCTB Tell
(KanmMJuTApHBIE SBIICHHSA, 3aBHCHMOCTH JIAaBJCHHS BO3JyXa OT ero oObEMa, TeMIepaTyphl;
CKOpPOCTH TIpOIeCCa OCTBHIBAHUS / HarpeBaHHWs TNPU H3IYyYCHUH OT I[BETa H3Iydaromen /
MOTJIOLIAONIEH MMOBEPXHOCTH; CKOPOCTh HCHAapeHusi BOABI OT TEMIEpPaTypbl >KUIKOCTH H
wiouaau e€ MOBEPXHOCTH; 3JIEKTpU3alMs Tel U B3aUMOJICHCTBUE AJIEKTPUUYECKUX 3apsiIOB;
B3aUMO/ICHICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJM3alllsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX
MarHuToOB; JEHUCTBHUS MAarHUTHOTO IOJII Ha MPOBOJAHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHMra,
CBOMCTBa  DJEKTPOJBUraTeNss  IOCTOSHHOTO  TOKa):  (opMynupoBaThb  IpOBEpsieMble
MIPENIOJIOKEHNUSI, COOMpPAaTh YCTAHOBKY U3 MPELIOKEHHOrOo OOOpYyIOBaHUS; OIHUCHIBaTh XOJ
ombITa ¥ (pOPMYIHPOBATH BHIBOIBL;

- BBIIOJIHATH TNPSAMBIE U3MEPEHMs] TEeMIEepaTypbl, OTHOCUTEIbHONU BIIAKHOCTU BO3yXa, CHJIBI
TOKa, HANpsDKEHUs C MCIOJIb30BAaHMEM AaHAJOTOBBIX NPUOOPOB W JAaTUYMKOB (PU3MUYECKHUX
BEJIMYMH; CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOTIOTHON MOTPEIIHOCTH;

- TPOBOAWTH HCCICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYrod C
WCIOJIb30BAHUEM TNPSIMBIX H3MEpPEHUU (3aBUCHUMOCTh CONPOTHUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOIAH IONEPEYHOr0 CEYEHUS MU YIENBbHOIO COIPOTUBIICHHS BELIECTBA MPOBOIHUKA;
CWJIBI TOKAa, MAYLIEro Yepe3 IPOBOAHMK, OT HANpPsIKEHUS Ha MPOBOJHHUKE; HCCIECIOBAHME
[OCIIEIOBATEIbHOTO U MapajuleJIbHOTO  COEJVUHEHUH  NPOBOJHMKOB):  IUIAHUPOBATh
HCCIIeIOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATE U3MEPEHHUS, ClIeays MPEeAIoKEHHOMY IIJIaHy,
(buKCUpOBaTh PE3yJAbTaThl IMOJYYCHHON 3aBHCHUMOCTM B BUAE TaOIUI U TpauKOB, [esaTh
BBIBOJIBI 110 PE3YJIBTaTaM HUCCIIECIOBaHUS;

- IPOBOJUTHh KOCBEHHBIE U3MepeHHsI GU3NUECKUX BEIUUYUH (yAeiIbHAs TEMJIO0EMKOCTh BEIECTBa,
COIIPOTHUBJIEHUE TPOBOJHMKA, paboTa M MOILIHOCTh 3JIEKTPUYECKOIO TOKa): IIJIAHUPOBATh
U3MEpEHNUs, cOOUPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, CeIys NPEIJIOKEHHOW MHCTPYKIMH, U
BBIYHCIIATH 3HAYECHHUE BEJIMYNHBI,

- coOr01aTh NMpaBUIIa TEXHUKHU 0€30M1aCHOCTH MPpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM;

- XapakTepHU30BaTh HPUHIMIMbBI ASHCTBHS M3YYEHHBIX HNPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OMopoil Ha WX omucaHusa (B TOM 4YHCIE: CHCTeMa OTOIUICHHMS JIOMOB, TMI'PDOMETp, NapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUMK IEKTPUUECKOW SHEPruM, JIEKTPOOCBETHTEIbHbIC
puOOpsl, HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), 3IEKTPUUYECKUE IMPEIOXPAHUTEIH;
3JIEKTPOMArHuT, 3JEKTPOJBUIATENIb IOCTOSIHHOTO TOKA), WCHOJb3ys 3HAHUS O CBOWMCTBax
(bu3nvecKux ABICHUH U HEOOXOJUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPHUTEIbHbIE MPUOOPHI MO0 CXeMaM U
CXEeMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEpPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPaHMsl, NEKTPOCKOII, PEOCTAT); COCTABIATh CXEMbI AIIEKTPUUECKUX
Lenen ¢ Mociae0BaTelbHbIM U NApaUIEIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3inyas YCIOBHBIE
0003HaUEHMSI HIIEMEHTOB HIEKTPUUECKUX LIENeH;

- TIPUBOJIUTH MPUMEPHI / HAXOJUTHh MH(OPMAIMIO O NMPUMEpax MPAKTUYECKOTO HCIOJIb30BaHUS
($u3nYecKrX 3HaHUH B TIOBCEIHEBHOM KM3HM 11 oOecrieueHus: 0€301acHOCTH MPpHU 00OpalleHuH ¢
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;

- OCYLIECTBIIATh MOUCK MH(pOpMaIuu (U3NIECKOro cojepkaHusi B ceTu VIHTepHeT, Ha OCHOBE
UMEIOLUXCAd 3HAaHMM M TYyTéM CPAaBHEHMsI JIONOJHMTEIbHBIX HMCTOYHHUKOB  BBIAEIATH
nH(OpMaIINIO, KOTOPAas SBJISETCS MPOTUBOPEUUBOM UM MOKET OBITh HEJIOCTOBEPHOM;



- HCIOJBb30BAaTh NPHU BBINIOJHEHWU YUYEOHBIX 33JlaHUNl HAy4yHO — MOMYJSIPHYIO JIUTEPaTypy
(U3NYECKOTO COJEp)KaHMs, CIIPaBOYHbIE MaTepHalbl, pecypchl cetn HHTEepHeT; BlaaeTh
npuéMaMi KOHCHEKTHPOBAaHHUS TEKCTa, MpeoOpazoBaHus HHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;
- CO3/1aBaTh COOCTBEHHBIC MMCbMEHHbBIE M KPaTKHE YCTHBIE COOOIIeHHs, 0000mast HHPOpMaLUIo
U3 HECKOJIbKUX MCTOYHUKOB (PM3MUYECKOTO COJIEPIKAHHsI, B TOM YHCIIE MyOJMYHO MPEICTABISATDH
pe3yabTaThl TPOEKTHOM WM HUCCIENOBATENBCKOW NEATENBbHOCTH; TPU O3TOM TPaMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3WUKH, COTPOBOXKIATh BBICTYIUICHUE
MpE3EHTaLNEN;
- TIPY BBITIOJTHEHUHU y4EOHBIX MPOEKTOB U MCCIICAOBAHUH (PH3UIECKHUX MPOILECCOB PACIIPENENIATh
00513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IMOCTABJICHHBIMHU 33/1a4aMH, CIICAUTH 33 BBHITIOJHEHUEM
TUTaHa JWCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO OICHMBATh COOCTBEHHBIM BKJIA] B
NEATeNbHOCTh TPYNIBI; BHICTpaWBaTh KOMMYHHKATHBHOE  B3aUMOJCHCTBUE,  TPOSBIISS
TOTOBHOCTb Pa3perrath KOH(IAKTHL.

Ilpeomemnuvie pe3ynvmamol usyuenusa Kypca guzuku 9 knacca:

[IpenMeTHbIe pe3yapTaThl JOJHKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YHarOIIUXCSl YMEHU:
- UCHOJB30BaTh MOHATHUS: CHUCTeMa OTCuéra, MaTepuajbHas TOYKa, TPaeKTOpHS,
OTHOCHUTENIbHOCTh MEXaHWYECKOTO JIBIKEHUS, nedopManus (ymnpyras, mjiacTH4ecKas), TpPEeHUe,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH; LEHTpP TSHKecTH; abCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTH TBEPAOIO Teja, paBHOBECUE; MEXaHWYECKHE KOoJeOaHusl U BOJIHBI,
3BYK, HH(Pa3BYK U YIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JTATbHO30PKOCTD, CIIEKTPhI UCITYCKAaHUS U MOIJIONIeHU; alnb(a -, 6eTa - u
ramma — U3Jy4eHHUsl, U30TOTbI, siAepHasi SJHEPTE€TUKA;
- pa3nuuaTh sABJIEHUS (paBHOMEpPHOE U HEPaBHOMEpPHOE MpPSIMOJMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEITHOE JIBH)KEHUE, CBOOOJHOE TAaJCHHE Tel, paBHOMEpPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE IBI)KEHHE, KojebaTenbHOe
NIBUKEHHE (3aTyxalolllie U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JABW)XEHHUE,
OTpa)KeHHE 3BYKa, DJEKTPOMarHUTHasT MHIYKIUS, TMPSMOJIMHEHHOE paclpocTpaHeHue,
OTpakKeHHE U MPEJIOMJICHUE CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3sio’KeHHue Oenoro
CBETa B CHEKTP M CIOXEHHE CIEKTPaJbHBIX I[BETOB, ECTECTBEHHAs PaJHOAKTHUBHOCTH,
BO3HMKHOBEHHUE JIMHEHUATOrO CIIEKTpa U3IYUYECHHUS) M0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHUE;
- pacmo3HaBaTh MPOSIBICHHUE W3YYEHHBIX (U3UYECKUX SBICHUN B OKpPY)KalolleM MUpE (B TOM
yucie (pu3nuecKue SABJICHUS B MPUPOJE: NMPWIMBBI U OTJIUBBI, JIBIKeHUE miiaHeT CoyiHeyHOH
CUCTEMbI, PEAKTHUBHOE JIBI)KEHUE >KHBBIX OPraHHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMHU, 5XO, LIBETa TeJ, ONTHUYECKHE SIBICHHUS B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOIO
W3ITy4YeHUH; €CTEeCTBEHHBI paJMOaKTUBHBIM (OH, KOCMUYECKHE Jy4Hd, pPaJuO0aKTUBHOE
U3Iy4YeHUE MPUPOJHBIX MHHEPANOB; JEHCTBUE PATUOAKTHBHBIX H3IYyYCHHH Ha OpPraHu3M
YeNoBeKa), MPU ITOM MEPEeBOJUTh MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIACISAThH CYIIECTBEHHBIE
CBOCTBa / MPU3HAKU (PU3UUECKUX SBIICHHUIA;
- OINHKCBHIBATh H3YYCHHBIC CBOMCTBAa Ten M (U3UUECKUE SIBICHMS, HCHOJb3Yyd (pU3HUEcKue
BEJIMYUHBI (CpeAHsAsS U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBHIKEHUH, YCKOPEHHUE,
IIEpEMEIIEHUE, IyTh, YIJIOBAas CKOpPOCTb, CHJIa TPEHUS, CHJIa YIOPYIOCTH, CHJIAa TSXKECTH,
YCKOpEeHHe CBOOOJHOIO MaJieHHs, BeC Tella, MMIYJIbC Tejla, UMITYIbC CHUJIbI, MEXaHHYecKas
paboTa M MOILHOCTb, MOTEHLMAIbHAS SHEPrHs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAaIbHAs PHEPrUsl CXKATOM MpPYXKUHbI, KUHETHUYECKas SHEPrusi, MOJIHAsI MEeXaHH4YecKas
SHEprus, MepUojJ M YacTtoTa KojieOaHWM, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I0KAa3aTejb IPEJIOMJIEHUS CpENbl); IPU ONHWCAHUU IPaBUIBHO TPAKTOBAaTh
(bu3nYeCKuil CMBICI UCHOJIB3YEMbIX BEJIMYMH, 0003HAYECHUSI U €IMHUIIB (PU3UUECKUX BEITUYUH,
HaXOJUTh (OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU BETUYHMHAMH,
CTPOMTH Tpa(UKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIINYMH;



- XapakTepu30BaTh CBOMCTBAa TeJ, (pU3MUYECKHe SIBICHHS W TPOLECCHl, HCHOJb3ys 3aKOH
COXpaHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPHUHLIUIN CYNEPHO3UIMH CHJI, TPUHIIMII
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCa, 3aKOHBI
OTpaXKEHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOIO M MACCOBOIO 4YHUCEN INPU
SJICPHBIX PEAKIHIX; IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alUCHIBATH €T0
MaTeMaTH4eCKOE BbIPAKEHUE;

- OOBACHATH (PM3MUYECKHE IMPOIECCH M CBOWCTBA TeJNl, B TOM YHCIE M B KOHTEKCTE CHUTyallUi
MPAaKTUKO — OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO — CJIEJICTBEHHBIC CBS3H,
CTpPOUTH OOBSICHEHHE W3 2 — 3 JIOTMYECKUX IIaroB ¢ OMopoil Ha 2 — 3 M3y4YEHHBIX CBOWCTBA
(bu3nUecKuX SABICHUM, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

- pemaTh pacy€THBIC 3a/layd (OMUpAIOIIUEecs Ha CUCTeMy M3 2 — 3 ypaBHEHHUI), MCHOIB3Ys
3aKOHBI M (POPMYIIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a1a4l
3alUCBIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTAIONINE WM M30BITOYHBIC JaHHBIE, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC IS PEIICHHUs, TMPOBOJUTH pacu€Thl M OICHHBATH
PEATMCTUYHOCTB MOJTyYCHHOTO 3HaUSHUs (PU3MYECKON BEIINIHMHBL,

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUINTh NMPU TOMOIIN (PU3MYECKHX METOJIOB;
UCIOJIb3YSl ONHUCAHHE WCCIEIOBaHMs, BBIACNIATH IMPOBEPSIEMOE IMPEANOJIOKEHUE, OLCHUBATh
MPaBHJIBHOCTh TOPSAKA TPOBEACHUS HWCCIEIOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

- MPOBOJUTH OTBITHI MO HAOIIONCHUIO (PU3MUECKUX SIBJICHUN WM (DU3MYECKHX CBOMCTB Tell
(u3yyenue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHUS HSHEPrHM; 3aBUCUMOCTU IEpHOJa
KoJIeOaHW IPY)KUHHOTO MasiTHUKA OT MacChl rpy3a u )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT
aMILTUTY/IBI MaJIbIX KOJEOAHHI; IPSIMOJIMHEWHOE PAcCpOCTpaHEHUE CBETA, PA3JIOKEHUE OEJIOTO
CBETa B CIIEKTP; U3yUYEHHUE CBOMCTB M300pa’KeHHUs B IUIOCKOM 3€pKalie U CBOMCTB M300paxeHUs
npenMeTa B coOuparoleii JuH3e; HaOII0AeHNe CIUIOUIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4eHUs):
CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHUS; OTIMCHIBATH X011
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBI;

- MPOBOJUTH MPU HEOOXOJWMOCTH CEPHIO MPSMBIX MU3MEPEHUM, OINpenesss cpeiHee 3HaueHHe
n3MepseMoil BemnuuHbl ((POKYCHOE pacCTOsIHHE coOuparomiell JIMH3bI); 000CHOBBIBATH BBHIOOD
croco0a n3MepeHust / U3MEepUTEILHOTO Tprbopa;

- MPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHH C MCIOJIb30BAHUEM IPSMBIX
M3MepeHull (3aBUCUMOCTb MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 HadallbHOM
CKOPOCTH; Ilepro/ia KojaeOaHuii MaTeMaTU4eCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YTiia
OTpaKeHHsl OT YIjla NaJCHUA): IUIAaHUPOBATh MCCIEJIOBAHUE, CAMOCTOSTEIBHO CcOOUpaTh
YCTaHOBKY, (PMKCUPOBATh PE3yJAbTaThl MOJIY4EHHON 3aBUCUMOCTU (DPU3MUYECKUX BEIIMYMH B BHUJIE
Tabnui u rpaduKoB, AeJIaTh BHIBOIBI IO Pe3yabTaTaM HCCIIEI0BaHUS;

- TMPOBOJHWTH KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIMYUH (CPEIHSAS CKOPOCTh M YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHUE CBOOOHOTO MaieHus, )KECTKOCTh MPY>KUHBI,
KO3 (GUIIMEHT TPEeHHUS CKOJBXKEHMs, MeXaHudeckass paboTa M MOIIHOCTb, YaCTOTa U TEPHUOJ
KoJeOaHUi MaTeMaTH4eCKOro U TNPYKMHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparomien
JUH3bI, PAJMOAKTUBHBIM (DOH): IUIAHMPOBATh HU3MEPEHHS; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJTHATH H3MEPEHHUS, CIIEys MPEAI0OKEHHON HHCTPYKIINH; BRIYUCISITh 3HAUCHUE
BETMYMHBI W aHAIM3UPOBATh NONYYEHHBIC pE3yNbTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHUN;

- pa3nuyaTh OCHOBHBIE MPU3HAKU HM3YyYCHHBIX (U3MUYECKUX MOJIENeH: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbII HCTOUHHK CBETA, JIyd, TOHKas JIMH3a, [IJIaHeTapHasi MOJIEb
aToMa, HyKJIOHHAsI MOJIeNIb AaTOMHOTO SI/Ipa;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWMCTB C
OTOpOH HAa WX OMUCaHUs (B TOM YHUCIE: CHUAOMETpP, NATYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHUs, pakeTa, »HXOJOT, OYKH, IEepUCKON, (oToammnapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOMN, J03UMETp, Kamepa BuibcoHa), MCmosib3ys 3HaHMS O CBOMCTBaxX (PU3NYECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH;



- coOIIOIaTh MpaBUIIa TEXHUKH 0€3011aCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM;
- WUCMOJBb30BAaTh CXEMbl M CXEMAaTHYECKHE DPUCYHKH H3YYCHHBIX TEXHHYECKHX YCTPOMWCTB,
M3MEPHUTENBHBIX NPUOOPOB W TEXHOJOTHMUECKMX MPOILECCOB MpPU pPEUIeHHH Yy4eOHO —
MPAKTUYECKUX 3a]1ayu; ONTUYECKUE CXEMBbI JUII TIOCTPOCHUS M300paKEHUH B TUIOCKOM 3epKajie U
coOuparorei JuH3e;
- TIPUBOJIUTH TPUMEPHI / HAXOJUTHh MH(OPMAIMIO O MPUMEPaxX MPAKTUIECKOTO HCIIOIb30BaHUS
¢bu3nYecKux 3HAHWU B MIOBCEIHEBHOW JKU3HU I oOecrieueHrst O€30MacHOCTH MPH 0O0paIieHuu
¢ mpuOopaMH M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAaHEHHsS 370POBbS M COOIIONEHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cperie;
- OCYWIECTBIIAITh TOWCK wuH(popManmuu (U3NIECKOTO COAep)KaHus B ceTH HMHTepHer,
CaMOCTOSTENIbHO  (OPMYIUPYST  MOWCKOBBIM  3ampoc, HAXOMUTh IYTH  OIpPENeICHUs
JOCTOBEPHOCTH MOJYYeHHOW WH(POPMALIMK Ha OCHOBE UMEIOIUXCS 3HAHUW M JOMOJTHUTEIBHBIX
HCTOYHHKOB;
- WCIOJBH30BAaTh TPU BBITIOJHEHWU YUYEOHBIX 33/JlaHUHl HAaydyHO — TMOMYISIPHYIO JIUTEPATypy
(GU3NYIECKOTO CO/Ep)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT; BIaleTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHMs HMH(POpPMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;
- co3maBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE WH(OPMAIUHU W3
HECKOJIKUX HMCTOYHHKOB (DH3MUECKOTO COJACpKaHMs, IMyOIMYHO TPENCTABIATh PE3YIbTaThl
MPOEKTHOW WJIM WCCIEeNOBATEIbCKON JEATEIIFHOCTH; TIPU 3TOM TPaMOTHO HCIHOJb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXK/IATH BHICTYIUICHUE
MIPE3CHTAINEN C YIETOM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.

Buinycknuk ocnoenoil wikonst nayuumes:

- coOIr0IaTh TIpaBmiIa OE30MaCHOCTH W OXPaHbl TPyia mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM
000pyI0BaHUEM;

- MOHUMATh CMbBICI OCHOBHBIX (PM3NYECKHX TEPMHUHOB: (hPHU3HUECKOE TeNOo, (PrU3nuecKoe sSBICHUE,
(buznueckas BeIMUNHA, €IUHULBI U3MEPEHUS;

- pacro3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB;
aHAJIM3UPOBATh OTIEIIbHBIE ATAIbI MPOBEACHUS UCCIEI0BAaHUN U HHTEPIIPETUPOBATh PE3yJIbTaThI
HaOJIO/ICHUH U OIBITOB;

- CTaBUTH OMBITHI MO MCCIEAOBAHUIO (DU3MUECKUX SBICHUIN WM (U3MUECKUX CBOMCTB Ten 0e3
UCIOJIb30BAHUS MPSAMBIX HM3MEpEHUil; mpu 3ToM GopMyaupoBarh mpodiaemy/3anady ydeOHOTO
JKCIEPUMEHTa; COOMpATh YCTAHOBKY M3 MPEAJIOKEHHOTO OO0OpYIOBaHUS; MPOBOJIUTH OMBIT U
(bopMynupOBaTh BHIBOJIBI.

Ipumeuanue. Ilpu npoBegeHnn UccieqoBaHus (U3NUYECKUX SBICHUI U3MEpPUTENbHbIE TPUOOPHI
WCIOJIL3YIOTCSL JIUIIb KaK JAaTYMKWA H3MepeHus (PU3MYeCKUX BETUYMH. 3amucH MOKa3aHUi
MPSIMBIX U3MEPEHU B 9TOM Cllydae He TpedyeTcs.

- IOHUMATh POJIb HKCIIEPUMEHTA B IOJYYSHUH Hay4HOH HH(POPMAIHH;

- MPOBOJIUTH MPAMBIE U3MEPEeHUs (PU3NUECKUX BEIUMYUH: BPEMS, paCCTOSIHUE, Macca Tena, 00beM,
CWJIa, TemIepaTrypa, aTMocepHOe NaBlieHHE, BIAKHOCTh BO3/lyXa, HANpsOIKEHHE, CUjIa TOKa,
paauanuoHHBId (OH (C HCHONB30BaHHMEM JO3UMETpPA); MPHU STOM BBIOMPATH ONTUMAIbHBIN
croco0 U3MepeHHsl U UCTI0JIb30BaTh MPOCTEHIIINE METO bl OLIEHKHU MOTPEIIHOCTEN H3MEpPEHUH.
Ilpumeuanue. Jlrobas yueOHas mporpaMma JOKHA OOECHeurMBaTh OBJAJCHUE MPSMBIMU
M3MEpPEHUsIMU BCEX MEePEUNCICHHBIX (PU3NUECKUX BEIUYUH.

- MPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEN (U3MYECKUX BEIUYHUH C HMCIOJIb30BAHHEM MPSIMBIX
M3MEpEHUi: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yabTaThl MOIYYEHHOU
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE Tabnui u TpaduKoB, [AeiaTh BBIBOJABI IO
pe3ynbTaTam UCCleI0BaHHUS,

- TPOBOJUTH KOCBEHHBIC H3MEpeHUs (U3NYECKUX BEIUYHH: TPU BBHIMOTHCHUH HW3MEPEHHN
coOupaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY, CIEAYyS MPEATOKEHHON HHCTPYKIUU, BBIYUCISATH
3HAUEHUE BEIIMYUHBI U aHATU3UPOBATH MOJyYECHHBIE PE3YIbTATHl C YIETOM 33JaHHOW TOYHOCTH
U3MEPEHUN;



- QHAIM3UPOBATh CUTYallUM IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
NPOSIBJICHUE M3YYCHHBIX (U3UYECKUX SBICHHM WM 3aKOHOMEPHOCTEW U TNPUMEHATH
UMEIOIINECS 3HAHUS JIS1 X OOBbSACHEHHUS,
- MOHMMATh MPHUHLHUIBI ACHCTBHUS MAIIWH, MPHOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHS HUX
0€30I1aCHOTO HCII0JIb30BaHMS B IOBCEIHEBHOM KHI3HH;
- WCHOJB30BAaTh MPHU BBHIMOJHEHUH Y4YeOHBIX 3aqad HAYYHO-TIONMYISIPHYIO JIUTEpaTypy o
(bU3NUECKUX SABICHUSX, CIPABOYHBIC MaTepHAIIbI, pecypchl IHTEepHET.

Boinycknuk nonyuum 603M0M#CHOCHb HAYHUMBCA:

- 0CO3HABaTh IIEHHOCTh HAYYHBIX HCCIICAOBAHUM, POJh PU3UKHA B PACHIUPCHUM MPEACTABICHUI
00 OKpYKaOIIeM MUPE U €€ BKIIAJ B YIYUIICHUE KAa4eCTBA KU3HU;
- HCIIOJIb30BAaTh TPUEMBI TOCTPOCHHS (U3MUECKUX MOJICICH, TOHCKa W (POPMYITHPOBKH
JTIOKA3aTeNIbCTB BBIJIBUHYTBIX THIOTE3 U TEOPETUYECKUX BBHIBOJOB HA OCHOBE AMITUPUYECKU
YCTaHOBJIEHHBIX (PaKTOB;
- CpaBHUBATb TOYHOCTh M3MEPECHHS (U3UYECKUX BEIMYMUH IO BEJIUYMHE MX OTHOCHUTEIHbHOU
MOTPEITHOCTH TPU MPOBEACHUH MPSIMBIX U3MEPEHUI;
- CaMOCTOSITEJILHO MPOBOJUTH KOCBEHHBIC U3MEPEHUS U UCCIEI0BaHMS (PU3HMUECKUX BEJIMYMH C
WCIIOJIb30BAHUEM DPA3JIMYHBIX CIIOCOOOB M3MepeHUs (HU3UYECKUX BEIUYHMH, BHIOUpATh CpPEACTBa
U3MEpEeHUsi C y4eToM HEeOOXOJUMOW TOYHOCTH H3MepeHui, 00O0CHOBBIBATH BBIOOp crocoda
W3MEPEeHMs, aJeKBAaTHOTO TIOCTAaBJICHHOW 3ajade, MPOBOJIUTH OIEHKY JOCTOBEPHOCTH
MOJTyYCHHBIX PE3YJIbTATOB;
- BOCIIPUHUMATH HHGOPMAITHIO (GU3UUECKOTO COJIEPKaHUS B HAYYHO-TIOMYJISIPHOM JTUTEpaType U
CpencTBax MacCcOBOM HMH(POpPMAIUM, KPUTHUYECKH OIEHWBATh TOJIYUCHHYIO HH(POPMAIIHIO,
aHAIM3UPYA €€ COJEPKaHNE U JIaHHbIE 00 UCTOYHUKE MH(POPMAIIHH;
- co3laBaTh COOCTBEHHbIE NMUCHMEHHBbIE U YCTHBIE COOOIIEHHS O (PU3MYECKHUX SBICHHUSIX Ha
OCHOBE HECKOJIbKMX HCTOYHHMKOB HMH(OpMAalMH, COMPOBOXKAATh BBICTYIUIEHUE MpE3CHTalUeH,
YUUTBIBAsi 0COOEHHOCTH ayAUTOPUH CBEPCTHHUKOB.

Mexanuueckue agnenun. Boinycknuk nayuumces:
- pacro3HaBaTh MEXaHUUYECKUE SIBJICHUS U OOBACHATh Ha OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBHSI IPOTEKAHUS ITUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE JBUKEHUE,
PaBHOMEpPHOE UM  PAaBHOYCKOPEHHOE  NIPSMOJMHEWHOE  JBW)KEHUE, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBIKEHUS, CBOOOIHOE MAaJeHUE Tell, PABHOMEPHOE JIBUXKEHHUE 10 OKPYXKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TEJI, PEAKTUBHOE JBUKEHUE, epeadya JaBiICHUs TBEPAbIMU TEJIaMU,
KUAKOCTAMU M TrazaMu, aTMoc(epHOe [aBieHHE, IUIaBaHUE TEJ, PaBHOBECHE TBEPABIX Tel,
MMEIOIUX 3aKpeIUIEHHYI0 OCh BpallleHus, KojeOaTelbHOE JABM)KEHHE, PE30HAHC, BOJHOBOE
JBIKEHUE (3BYK);
- ONKCHIBATh W3YYEHHBIE CBOICTBA TNl W MEXaHHYECKUE SIBJICHHUSA, MCIONB3YS (pusmueckue
BEIIMYMHBL: MyTh, IMEPEMEIICHUEe, CKOPOCTh, YCKOpEHHUE, Mepuoja oOpalieHus, macca Tena,
IUIOTHOCTh BEIIECTBA, cuJja (CHUiia TSHKECTH, CUJIa YIPYTrOCTH, CUJIA TPEHUS ), JaBICHHUE, UMITYIbC
Tena, KUHETUYeCcKasi SHeprus, MOTEHIMANbHAs dHEPrus, MexaHudeckas paboTa, MeXxaHWYecKas
MotHocTh, KIIJ mpu coBepiieHMH paboOThl € HCIOJIb30BAHHEM IPOCTOTO MEXaHW3Ma, CHJia
TPeHHs, AaMIUIMTyJa, MepuoJ M YacToTa KoJeOaHWi, JUIMHA BOJHBI U CKOPOCTh €€
pacipocCTpaHeHus; TIpU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUII CMBICT HCIOJIb3YEMBIX
BEITUYMH, UX 0003HAYCHUS U €TUHUIIBI U3MEPEHUs, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(bu3MYECKYIO BETMUMHY C APYTUMU BETUYMHAMU, BBIYUCIATH 3HaUYeHUE (PU3HUUECKON BEIUYUHBL;
- aHAIM3UPOBATh CBOWCTBA TEJ, MEXaHUYECKHE SIBIICHUS M MPOIECCHI, UCTONB3YS (PU3UUECKHe
3aKOHBI: 3aKOH COXPAaHEHHS PHEpPruH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNEPIO3ULUN
cun (HaxoxkaeHue paBHopeiictBytomieit cunel), I, II u Il 3akonsl HetoToHa, 3aK0H cOXpaHeHUs
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; Mpu 3TOM pa3inyaTh CIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BBHIPAKEHUE;
- pa3nuyaTh OCHOBHBIC MPU3HAKH HM3YyYCHHBIX (DU3MUECKUX MOJENei: MaTepuanbHas TOYKa,
WHEepLUaIbHasl CUCTEMA OTCUETA;



- pemate 3a7ayd, MCIOJB3ysd (PU3MYECKHE 3aKOHBI (3aKOH COXPAaHEHHS SHEPrHH, 3aKOH
BCEMHUPHOIO TAroreHus, npuHuun cynepnosunuu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHHMs HUMITylbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpPMYIHI,
CBsI3bIBalOIME (pU3MUYECKHE BEIWYHMHBI (yTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MJIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKas DHEPIus, NOTCHIUAIbHAS JHEPIHUs,
MexaHuueckas paboTa, mexaHuyeckass mouiHoctb, KII/[ mpocroro mexaHumsma, cuiia TpeHUs
CKOJIbKEHUS, KOAPPUIUEHT TPEHUs, aMIUIUTY1a, IEPUOJ] M YaCTOTA KOJeOAaHUM, JJIMHA BOJHbI U
CKOpPOCTb €€ PAacIpOCTPAHEHUs): Ha OCHOBE AHAINM3a YCIOBMs 3a/laud 3alUCBIBATH KPAaTKOE
YCIIOBUE, BBIIACNATHh (U3NYECKUE BEJIIMYMHBI, 3aKOHBI U (OpPMyJbl, HEOOXOJUMBIE IS €€
pelleHts, IPOBOJUTh PAacU€Thl U OLEHUBATh PEAIBHOCTH IOJIyYEHHOTO 3HAu€HUs (pU3ndYecKon
BEJINYMHBI.

Boinycknuk nonyuum 603mMo03cHOCHb HAYUUMbCA:
- UCIOJIB30BaTh 3HAHUSA O MEXAHWYECKUX SIBJICHUSIX B MOBCEIHEBHOM KM3HU AJIs 0OecreueHus
0€30MacHOCTH IpH OOpalleHUH ¢ MPUOOpPaMH M TEXHUYECKHUMH YCTPOICTBaMHU, JJIsl COXpaHEHUs
3/10pPOBbsSI U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpe/ie; MPUBOIUTh
MpUMEPbl MPAKTUYECKOTO HCIOJb30BaHUS (PU3MUECKUX 3HAHUM O MEXaHHMYECKHUX SIBJICHUSIX U
(¢u3NYeCKUX 3aKOHAax; MpPHUMEpPbl HCIHOJb30BaHUS BO300HOBIISIEMBIX MCTOYHHKOB JHEPIHH;
9KOJIOTHYECKHX MOCIEICTBUI MCCIIETOBAHNS KOCMUYECKOTO MPOCTPAHCTB;
- pa3iuyaTh IPaHULBI TPUMEHMMOCTH (PU3MUYECKHUX 3aKOHOB, IMOHUMATh BCEOOLIUI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMs] MEXaHMYECKON SHEepruu, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTh HUCIOJIb30BAHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);
- HaXOJMTh a/IEKBATHYIO MIPEUI0KEHHON 3a1aue (PU3NIECKyI0 MOJENb, pa3peniaTb IpolieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAaHUM N0 MEXAHMKE C MCIOJb30BAHMEM MAaTEMaTHYECKOIO almapara,
TaK M P MOMOIIU METOJOB OLCHKH.

Tennogvie agnenusn. Boinycknuk nayuumca:
- pacro3HaBaTh TEIUIOBBbIEC SBJICHUS U OOBACHATH Ha 0a3e MMEIOUIMXCS 3HAHUH OCHOBHbBIE
CBOMCTBA WJIM YCJIOBMS NPOTEKAHUs ATUX sBIEHUM: auddys3us, u3smMeHeHne o0beMa Tel MpHu
HarpeBaHuM (OXJIAXKJICHUM), OONbIIasi COKMMAEMOCTh a30B, Majas CKUMAEMOCTh JKUAKOCTEH U
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHUE, MCIIAPEHUE, KOHJEHCALUs, IIJIaBICHAE, KPUCTAIN3ALNA,
KUIIEHUE, BIAXKHOCTh BO3/lyXa, pa3jMyHble CIOCOOBI Temonepesauu (TEIIonpoOBOAHOCTD,
KOHBEKLUS, W3JIydeHHE), arperaTHble COCTOSIHMA BELIECTBA, IOTJIOLIEHWE OHHEPIUu IpH
UCIIAPEHUHU JKUJKOCTH WM BBIIEICHHME €€ IPHU KOHJACHCALMM I1apa, 3aBUCHUMOCTb TEMIIEPATYPBI
KHUIICHUS OT JaBJICHMUS,
- OIIMCBhIBaTh N3yYEHHbIE CBOMCTBA TEJ M TEIUIOBBIC SIBIECHUS, UCHIOJb3Ysl (U3NUYECKUE BEIINUUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPIUsl, TEMIIEPATYypa, YAEIbHAs TEIUIOEMKOCTb BEIIECTBA,
ylelbHas TeIUloTa IUIABJICHUS, yJelbHass TeIUIoTa NapooOpa3oBaHus, yJeldbHas TEIIoTa
CrOpaHus TOILIMBA, KOA(PGHUIMEHT MOJIE3HOTO JAEHCTBUS TEMJIOBOrO ABUraTess; IPU ONMUCAHUU
IIPaBUJIBHO TPAKTOBaTh (U3NYECKUN CMBICI HUCHOJIb3YEeMbIX BEIWYMH, MX OOO3HAYCHUS MU
eIMHULIBl U3MEPEHUs], HaXOAUTh (OPMYIIbl, CBS3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUYUHY C
JAPYrUMH BEJTMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NYECKOI BETUUNHBL;
- pa3IMyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3MUECKUX MOJIeNel CTpOEHHs ra30B, )KUIKOCTEH
U TBEPJBIX TEI,;
- TPUBOJUTH NPUMEPHl MPAKTHUECKOTO HCIOJIb30BaHUA (PU3MUYECKHX 3HAHUM O TEIUIOBBIX
SBJIICHUSAX;
- peliaTth 3a7a4M, UCTOJb3Yys 3aKOH COXpPAHEHHUs HEPIrUU B TEIUIOBBIX Ipolieccax U (GOpMyIbI,
CBs3bIBalOIIME (U3MYECKHE BEIMYMHBI (KOJMYECTBO TEIMJIOTHI, TeMIeparypa, yJellbHas
TEIJIOEMKOCTh BEIECTBA, yJelbHas TEIUIOTa IJIABJIEHUS, Y/IebHas TeloTa napooOpa3oBaHus,
ylelbHas TeIUIOTa CrOpaHusl TOIUIMBA, KOA(P(UIMEHT TMOJE3HOro JAEHCTBHUS TEIUIOBOTO
JIBUTaTels): Ha OCHOBE aHalM3a YCJIOBMS 3a/laud 3alMChIBATh KPAaTKOE YCIOBUE, BBIACIATH
¢u3nyeckue BETUYMHBI, 3aKOHBI M (HOPMYNbI, HEOOXOAMMBIE ISl €€ pEelIeHHs, MPOBOJUTH
pacyeThbl ¥ OIIEHWBATh PEAIbHOCTh MOJy4€HHOTO 3HAaUeHUs! (PU3NUECKOM BETMUUHBI;



- AQHAJIM3UPOBATh CBOMCTBA TEJl, TEIUIOBBIC SBIEHUS M IIPOLIECCHI, HCIOJIb3ysd OCHOBHBIE
IIOJIOKEHUST aTOMHO-MOJIEKYJIIPHOIO Y4Y€HUs O CTPOCHUM BEIIECTBA MU 3aKOH COXPaHEHUs
SHEPIUU.

Buvinycknuk noyuum 603MO0MCHOCHIb HAYUUMbCA:
- HCIOJB30BaTh 3HAHMUS O TEIJIOBBIX SIBJCHUSX B TMOBCEIHEBHOW >XM3HU JUISI OOCCIICUCHHS
0€30MMacHOCTH TIPH OOpAIEHUH C TPUOOPAMH M TEXHUYCCKHUMH YCTPOMCTBAMHU, JIJISi COXPaHCHUS
3/10pOBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpee; IPUBOIUTh
MIPUMEPBI FIKOJOTUYECKUX TOCIEICTBUM pabOThl IBUraTeeii BHYTPEHHErO0 CTOPAHMS, TEIJIOBBIX
U TUAPONIEKTPOCTAHLINN;
- pas3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep
(dyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPTHH B TETUIOBBIX MPOIECCAX)
Y OrPaHUYEHHOCTh HCTOJIb30BAHUS YACTHBIX 3aKOHOB;
- HaXOJIUTh a/IEKBaTHYIO MPEI0KEHHOM 3a1aue PU3nYecKyro MOJENb, pa3peniaTh NpooieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHWM O TEIUIOBBIX SIBIECHUSX C MCIOJb30BAaHUEM MATEMATHYECKOIO
arrnapara, Tak U Mpy MOMOIIY METOJIOB OLCHKHU.

dnexmpuueckue u MacHuUmMHwle A1eHUA. Boinycknuk nayuumces:
- pacrmo3HaBaTh JJIEKTPOMArHUTHBIC SBJICHUS U OOBICHATH HAa OCHOBE HMMEIONIUXCS 3HAHUM
OCHOBHBIE CBOWMCTBA WJIHM YCJIOBHUS TPOTEKAHHWS ATUX SABJICHWH: DJJEKTpU3alMs  Tel,
B3aMMOJICHICTBUE 3apsAIOB, JJICKTPUUECKHH TOK M €ro JeWCTBHUS (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAsT WHIYKITUS, JEHCTBUE MAarHUTHOTO
MOJiA Ha TMPOBOJHUK C TOKOM W Ha JBWKYIIYIOCA 3apsDKEHHYIO 4YacTUIy, JEUCTBHE
AIEKTPUYECKOTO MOJISI Ha 3apSHKEHHYIO YAaCTHUIY, AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJUHENHOE
pacIpoCTpaHEHHE CBETA, OTPAKEHHE U ITPEJIOMIICHHE CBETA, TUCIIEPCHUS CBETA;
- COCTaBIISAITb CXEMbl JJIEKTPUYECKMX LENed C TMOCIEA0BAaTeIbHBIM M IapajuieIbHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHUS JIEMEHTOB AIEKTPUUECKUX IIerei
(MCTOYHMK TOKa, KIII0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP);
- HWCHOJB30BaTh ONTHYECKHE CXEMBbl ISl MOCTPOCHMSI M300pakeHUH B IUIOCKOM 3€pKajie u
cobuparoiei JTMH3e;
- ONUCHIBATh M3YYEHHbIE CBOWMCTBA TEJNl U 3JIEKTPOMArHUTHbBIE SIBJICHUS, UCTIOIb3Ys (PU3NUECKUe
BEJIMYUHBL: JJIEKTPUUYECKUN 3apsj, Cuia TOKa, JJIEKTPUUYECKOE HAMPSIKEHHE, JJIEKTPUYECKOE
COMPOTHBIICHHUE, YACIBbHOE CONMPOTHUBIIEHUE BEIIECTBA, paboTa 3JEKTPUUECKOTO MOJIsI, MOIIIHOCTh
TOKa, (DOKYCHOE PACCTOSIHME U ONTHUYECKasl CHJIa JMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHAa BOJIHBI M YacTOTa CBETa; MpPU ONHMCAHUU BEPHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIOJIb3YeMbIX BEJIWYUH, WX OO0O3HAYEHUS M EAMHUIIBI HM3MEPEHHUS; HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIINE JAHHYIO (U3UYECKYIO BEIMUUHY C JPYTUMHU BETUUMHAMU;
- aHaJM3MpOBaTh CBOMCTBA TeEJN, OJJICKTPOMAarHUTHBIE SIBJIECHUS M IPOLIECCHI, HUCIOJIb3Ys
(bu3nuecKue 3aKOHbI: 3aKOH COXPAaHEHUS AIEKTPUIECKOTo 3apsiia, 3akoH OMa A1 yyacTKa IenH,
3akoH Jlxoyns - JleHna, 3aKOH NPSAMOJMHEHHOTO PacHpOCTPAaHEHMsI CBETA, 3aKOH OTPaKECHUS
CBETa, 3aKOH MPENOMIICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOEe BbIPAXKEHUE;
- TPUBOIWTH TMPUMEPHl MNPAKTUYECKOTO  HCIOJb30BaHUS  (U3WYECKUX 3HAHWK 00
ANIEKTPOMArHUTHBIX SIBJICHUSX;
- pemiaTh 3aJa4yM, UCHONB3ys (U3MUecCKHe 3aKOHBI (3akoH OMa JUIsl y4dacTKa LeTMHd, 3aKOH
JIxoynsa - JleHna, 3aKOH NPSIMOJIMHEWHOIO PacHpOCTPAHEHUS CBETA, 3aKOH OTPAKECHUS CBETA,
3aKOH TIpeTOMIICHHUS cBeTa) W (OpMyIbl, CBs3bIBalOIINE (U3NYECKHE BETUYMHBI (CHIa TOKa,
JJIEKTPUYECKOE HAMPSKEHUE, DIEKTPUYECKOE CONPOTHUBIIEHUE, YACIBHOE COINPOTUBIICHUE
BEIIECTBA, pPa0OTa SJIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHHE M ONTUYECKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETa, (OPMYIBI
pacuera dJIEKTPUYECKOr0 CONPOTHUBIIEHHUS IPH MOCJIEI0BATEILHOM U MapAJLIEIbHOM COECIMHEHU U
MIPOBOJIHUKOB): HA OCHOBE aHajM3a YCIOBHUS 3aJaud 3allMChIBaTh KPATKOE YCIOBUE, BBIIACIATH
¢buznuecKkue BENUYUHBI, 3aKOHBI M (HOPMYIBI, HEOOXOIUMBIE IJIsi €€ PElIeHUs, MPOBOIUTH
pacueTsl U OI[EHUBATh PEATBHOCTH MOTYYCHHOTO 3HAYCHHS (PU3UUECKON BEINUNHBI.



BoinyckHuk noyuum 603M0MCHOCHIb HAYUUMbCA:
- HCHOJIb30BaTh 3HAHHA OO0 OJIEKTPOMATHUTHBIX SBJICHUSX B IIOBCEHEBHOW JKU3HHU JUIS
obecrieyennss 0€30MACHOCTH NPH OOPALICHUH C MPUOOPAMU U TEXHHUUYECKHUMH YCTPOIMCTBaMH,
IUISL COXPAHEHUs 3/I0POBbsl U COONIOJCHUS HOPM 3KOJIOTHUECKOTO MOBEAEHHS B OKPY)KaroOIIei
cpele; MPUBOAUTH IPUMEPBI BIMSHUS JIEKTPOMATHUTHBIX U3JIy4C€HHI Ha KHUBBIC OPraHU3MBI,
- pasiaMyarh TPAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMUMAaTh BCEOOIIMH XapakTep
(byH/IaMCHTAJILHBIX 3aKOHOB (3aKOH COXPAaHEHHsS JJICKTPUUECKOTO 3apsiia) U OrPaHHMYCHHOCTh
UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa st y9acTka menH, 3akoH Jhxoyins - JleHna);
- WCIOJb30BaTh TMPHEMbI TOCTPOCHUS (U3UYECKUX MOJEIeH, MOUCKa U (POPMYIHPOBKH
JI0Ka3aTeJIbCTB BBIJIBUHYTHIX T'HIIOT€3 M TEOPETHYCCKUX BBIBOJIOB HA OCHOBE 3MIMPUYCCKU
YCTaHOBJIEHHBIX (PaKTOB;
- HaXOJIUTh a/IEKBATHYIO MPEAJIOKEHHON 3a/1aue (PU3HMUECKYI0O MOJIeIb, pa3pemiaTh MpoodieMy Kak
Ha OCHOBE WMEIOIIMXCSA 3HAaHUHA OO0 DICKTPOMArHUTHBIX SIBICHHAX C HCIOJIb30BAHUEM
MaTeMaTU9YeCKOTo arnmapaTa, Tak U MPH MOMOIIHA METOJIOB OI[CHKH.

Keanmoguvie aénenus. Boinycknuk nayuumcs:
- pacrno3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE MUMEIOIIMXCS 3HAHWUN OCHOBHBIC
CBOWCTBA WJIM YCJIOBHSI TIPOTEKAHMs 3THX SIBICHUH: €CTECTBCHHAs W MCKYCCTBEHHAs Dajuo-
aKTUBHOCTb, O, -, 3 - ¥ Y - U3JIy4CeHUSs], BOSHUKHOBCHHUE JIMHEHYATOTO CIIEKTPa U3IyUCHHS aToMa,
- ONKCBHIBATh W3yYCHHBIC KBAHTOBBIC SIBJIICHHS, WCIOJIB3YsS (DU3MYECKUE BEITHMYUHBI: MAcCOBOEC
9HCII0, 3apsI0BOE YMCIIO, IEPHOA IMOJypactaja, SHeprust GOTOHOB; MPU ONUCAHUH MPABUIBHO
TPakTOBaTh (U3MUSCKUH CMBICIT HCIOJIB3yeMbIX BEIMYMH, HX OOO3HAYCHUS U CIUHHUIIBI
U3MEPEHHS; HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UUCCKYIO BEIUYHUHY C IPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHHE (PU3MUCCKOI BEINYUHBL;
- aHAIM3MPOBATh KBAHTOBBIC SBJIICHUS, MCHOJB3YS (U3MUECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpaHEHHMsS »JHEPruM, 3aKOH COXPAHCHMS OHICKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHUS
MacCcOBOTO YHCIA, 3aKOHOMEPHOCTH H3JIy4EHHUS M TMOTJIOUICHUS CBETa aTOMOM, IPH 3TOM
pa3nuygaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €TO0 MAaTEMAaTHYECKOE BHIPAKEHHCE;
- pa3nIM4aTh OCHOBHBIC MPU3HAKH IUTAHETAPHOM MOJIENI aTOMa, HYKJIOHHOH MOJEIH aTOMHOTO
aapa;
-  TPUBOAMTH NPUMEPHl NPOSBICHUS B TMPUPOAE U MNPAKTHUECKOTO HCIIOJIH30BAHUS
PaaOaKTUBHOCTH, SJCPHBIX H TEPMOSACPHBIX PEAKILU, CIIEKTPAIBHOTO aHAIH3A.

Buinycknuk noyuum 603M0MHCHOCHb HAYUUMbCA:
- MCIOJIb30BATh TOJIy4CHHBIC 3HAHUS B MOBCEAHEBHOMN JKU3HH IPU OOpalieHnu ¢ IpudopamMu u
TEXHHYECKUMH YCTPOWCTBAMHU (CUCTYMK MOHHU3HMPYIOIIUX YACTHII, TO3UMETP), Ul COXPAHEHHS
3JI0POBBS M COOJTIOICHHS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIICH cpene;
- COOTHOCHUTH SHEPTHUIO CBS3H aTOMHBIX SJIEp € Ae(EKTOM MAaCCHI,
- IIPUBOJUTH MPUMEPHI BIMSAHUS PaJHOAKTHBHBIX U3TyUYCHHH HA JKUBBIC OPTaHU3Mbl; IOHUMATh
MPUHIIMIT ICHCTBUS JO3UMETPA U pa3InyaTh YCIOBUS €r0 HCIOIb30BAHMS;
- TOHUMATh OKOJIOTHYECKHE TMPOOJIEMbl, BO3HUKAIOIIME MPU HCHOJIb30BAHUM AaTOMHBIX
ANIEKTPOCTAHLIUH, U MIYTH PELICHUS ITUX MPOOIIEM, EPCIIEKTUBBI UCTIOIB30BAHUS YIIPABISEMOTO
TEPMOSIIEPHOTO CUHTE3A.

Inemenmour acmponomuu. Beinycknux nayuumesa:
- yKa3bIBaTh Ha3BaHMA Mu1aHeT COJTHEYHOH CUCTEMBI; pa3indaTh OCHOBHBIC MPH3HAKU CYTOYHOTO
BpalIeHUs 3Be31HOTO HeOa, ABrkeHus JIynel, CoJTHIIA ¥ TUTAHET OTHOCUTEIIHHO 3BE3I;
- IOHUMATh Pa3INYMsl MEXK/Ty TEINOIEHTPHYECKOHN U TeOLEHTPUYECKOH CHCTEMaMH MUDa;

BoinyckHuk noyuum 603M0CHOCHIb HAYUUMbCA:
- YKa3bIBaTh OOIIME CBOWMCTBA M OTIMYMS IUIAHET 3€MHOW T'PYIIBI U TUIAHET-THT'AaHTOB; MaJIbIX
ten CONHEYHOH CHUCTEMBbI M OOJBIIMX IUIAHET; IOJIb30BATHCS KAapTOil 3BE3AHOrO Heba mpu
HaOJIIOJICHUSIX 3BE3JTHOTO HEeOa;
- pa3iIM4aTh OCHOBHBIC XapaKTEPHCTHUKH 3Be3[ (pa3Mep, LBET, TEMIIEPAaTypa) COOTHOCHTH LBET
3BE3/IbI C €€ TEMIIEPATYPOH;
- pa3nuyaTh THIOTE3BI O TPOUCXOKAeHUH COTHEYHON CUCTEMBI.



2. Conep:xaHue y4eOHOro nmpeamera, Kypca

7 kaacce
Ne /i | Paznensr Conepxanue Jlabopatoprre
paboThl
1 ®uzuka - Hayka o npupoge. Pusuueckue | 1. OnpeneneHue LEHbI
= SIBICHUSL. dusnueckue CBOMCTBA TEN. | JeJICHUS
N HaGnronenue u onmcanue (U3HUYECKUX SIBICHUH. | U3MEPHUTEIIBHOTO
o dwusnueckue BennyuHbL. M3Mepenus (usndeckux | mpudopa.
QE BEJIMYMH:  JUIMHBI, BPEMEHH, TEMIIEpPaTypPHI.
Q ®uznyeckue nmpudbopsl. MexayHapoHas cucTeMa
Mm eauHUL. TOYHOCTh M IMOTPEIIHOCTh WU3MEPEHUM.
Du3MKa U TEXHUKA.
2 Crpoenue BemectBa. OmbIThI, AoKasbiBaromue | 2. OnpeaeneHue
o = aTOMHO€  CTPOEHHE  BEIIeCTBA.  TeIIoBOE | pa3MEpPOB MaJbIX TEll.
E §’5: NBIDKEHHE aTOMOB M MOJEKyJd. bpoyHOBCKoe
% &8 nsuxenue. ubdy3us B rasax, JKMIKOCTAX H
= g cé TBEpIBIX  Telax. B3aumojeicTBHe  YacTHIL
T m g | BellecTsa. ArperatHble COCTOSIHUS BEILECTBa.
a 5 QE){ Monean CTPOCHMSI TBCPAbIX TCH, XHUIKOCTCH H
|°:’ § @ | ra3oB. OOBICHEHNE CBOMCTB ra3oB, )KUJIKOCTEH U
o TBEPABIX T€l HAa OCHOBE  MOJIEKYISPHO-
KMHETUYECKUX MTPE/ICTaBICHHH.
3 Mexanudeckoe nBrwkeHue. Tpaekropus. Ilyre. | 3. U3mepeHue macchol
PaBHOMepHOE ¥ HEpaBHOMEpHOE JIBHKEHHE. | TeJla Ha PhIYaKHbBIX
Cxkopocts. ['paduku 3aBUCUMOCTH ITYTH U MOJTYJISl | Becax.
= CKOPOCTH OT BpeMeHH JBwkeHus. HWMuepuus. | 4. 3mepenue ooObema
s HNueptHocts Ten. BzaumopeiictBue Ten. Macca | Tena.
2 tena. W3mepenme wmaccel Tenma. IlmotHOCTh | 5. Onpenenenue
é & |BemectBa. Cuma. Cumma  moxectd.  Cuila | IIOTHOCTH TBEPLOTO
= « | ynpyrocTu. 3akoH I'yka. Bec Tena. CBsizb Mexay | Tena.
g~ | cunoii TAKECTH U Maccoi Tena. 6. ' pamynpoBanmue
% Cuna  TsDKeCTH  Ha  JpYyrux  IUIAHETaX. | IPY)KUHBI U
o Junamomerp. Crnoxenue ABYX CHJL, | H3MEPEHNE CHLT
HaIpaBIEHHBIX 1o OJIHOM MOPSIMOMA. | TUHAMOMETPOM.
PaBnopeiictByromas nByx cwi. Cuna Ttpenus. | 7. I3mepeHue cuiibl
®usznyeckas npupoja HebecHbIX Ten COJIHEYHOU | TPEHHS C MOMOIIBIO
CUCTEMBI. JTUHAMOMETpa.
4 . HaBnenue. JlaBnenue tBepawpix Ten. J[laBnenue | 8. OmnpeneneHue
°§ . raza. OObsCHEHHE [aBJICHUS Tra3a Ha OCHOBE | BHITAJIKUBAIOLICH
< § MOJIEKYJISPHO-KNHETUUECKHUX MPEACTABICHUH. | CUJIBL, JEHCTBYIOIIEH
E:,E ; _ [lepeqaua naBieHHMss Ta3aMM M KUJIKOCTSMH. | HA IOTPYKEHHOE B
2 o : 3akon [lackanmsa. CooOmarommecs  COCYABL. | KUAKOCTD TEIO.
5 5 o | AtmochepHoe maBnenue. Metonasl m3Mepenus | 9. BelacHenue
% C,:% aTMocq)epHvoro JTaBJICHUS. }éapOMeTp, MaHOMETD, | YCIOBUM MJIABAHUS
= § MOPIIHEBOM  KUAKOCTHBIA  HAcocC. 3aKoH | Tejna B )KUAKOCTH.
=t Apxumena. YcnoBus TJIaBaHUS Ted.

BO3,ZLYXOHJIaBaHI/IC.




PaGora u
MOIITHOCTb.

Oueprus (13 4)

Mexanunueckast pabota. MomHocTs. IlpocTteie
MEXaHU3Mbl. MOMEHT CHJIBL. Y CIIOBUS PaBHOBECHS
pplyara. «30J10TO€ IpaBUIO» MEXaHUKU. Bunel
paBHoBecus. KoahduuueHT mone3Horo necTBus
(KTIID). OHeprusl. IloTennumansHas 51
KHHeTu4eckas sueprus. [IpeBpamienue snepruu.

10. Briacuenue
YCJIOBHUSI PABHOBECHS
ppryara.

11. Onpenenenue
KIIJI mpu nogbeme
TeJa M0 HAKIIOHHOU
ILIOCKOCTH.

WroroBas koHTposibHas padoTa (1 u)

8 kiacce

Tennossie sBneHus (23 u)

TemoBoe nBuxkeHue. TemoBoe paBHOBECHE.
Temneparypa. Buyrpennss sHeprus. Pabora u
teronepenada. TernonpoBogHocTs. KoHBekuus.
N3znyuenne. KonudecTBO TEmIOTHL. Y elbHAs
TEIUIOEMKOCTh. Pacyer konuuecTBa TEIJIOTHI MPU
Ter1000MeHe. 3aKOH COXpaHEeHMs M IPEBPAIlCHUs
SHEPruU B MEXaHWYECKUX U TEIJIOBBIX MPOIIECCAX.
[InaBneHne u OTBepAEBAaHHE KPUCTAIMYECKUX
TeNn. YaenbHas TerioTa miasieHus. Mcnapenue u
koHaeHcauus. Kunenue. Binaxxnocts Bo3ayxa.

VY aenvHas TEIUIoTa napoo0Opa3zoBaHUsl.
OObsicHEeHNe W3MEHEHHUsI arperaTHoro COCTOSTHUS
BEII[ECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
npeacrasieHuii. [IpeobpazoBanue »Heprum B
TEIUIOBBIX MalllMHaX. J[Buratenb BHYTPEHHETO
cropanus. IlapoBas TypOuna. KIIJ[ TemmoBoro
JIBUTATETIS. DKoJoru4ecKue po06IeMbl
WCII0JIb30BAaHUS TEIUJIOBBIX MAIIHH.

1. CpaBHenue
KOJMYECTB TEIIOTHI
IIPU CMELIMBAaHUU
BO/IbI pa3HOU
TEeMIIEpaTyphbl.

2. 3mepenue
YAEITbHOU
TEII0EMKOCTH
TBEPAOTO Tena.

3. U3mepenue
BJIQ)KHOCTH BO3/yXa.

Dnektpudyeckue sBiaeHus (29 9)

OnekTpuzanusa Tehl. JlBa poja ANIEKTPUUYECKUX
3apsagoB.  B3ammoneicTBUE  3apsKEHHBIX — TEll.
[IpoBOAHUKH, AMBIEKTPUKH U IMOJTYIPOBOIHUKH.
ONeKTpuyeckoe  1oJie.  3aKOH  COXpaHEHUus
JIEKTPUYECKOTO 3apsna. Jenumocts
JNEKTPUUECKOTO 3apsna. OiekTpoH. CrpoeHue
aToMa. DJIEKTpUUYECKui TOK. [lelicTBue

ANEKTPUYECKOTO IOJII HA 3IEKTPUUYECKUE 3apsJIbl.
HUcrounuku Ttoka. Onekrpuyeckas wnenb. Cumia
TOKA. DIeKTpUYecKoe HaIpsKEeHUE.
DIEKTpUYECKOe COMpoTUBIEHUE. 3akoH OMa i
ydacTka LIETIH. [locnenoBarensHoOE u
napajuieIbHOe COeIMHEHUE MPOBOAHUKOB. PaboTta
U MOLIHOCTb JJIEKTPUYECKOTO TOKA. 3aKOH
Jbxoyna - Jlenna. Kongencarop. IlpaBuna
0€30I1acCHOCTH IIPU paboTe C AMEKTPOIPHOOpaMH.

4. Coopka
AIEKTPUYECKON LIeTTH
U U3MEpEHHE CUJIBI
TOKa B €€ Pa3IMN4HbIX
y4acTKax.

5. Usmepenue
HaANpPsDKEHUS Ha
Pa3IMYHBIX Y4acTKax
AIIEKTPUYECKOU LIEIH.
6. PerynupoBanue
CHUJIBI TOKA PEOCTATOM.
7. U3mepenue
COTIPOTHBIICHUS
MPOBOJHMKA TPU
MOMOIITY aMIIepMeTpa
U BOJIbTMETDA.

8. U3mepenue
MOIIIHOCTH U PabOThI
TOKa B DIIEKTPUUECKON
JamIe.




onTHyeckas cucrteMa. Onruyeckue npruoopsI.

OnbiT Opcrena. MaruutHoe noje. Maruuthoe | 9. Coopka
3 10JIE IPSIMOTO TOKAa. MarHuTHOE MOJie KaTyIIKH € | 3JEKTpOMarHura u
E E ToKOM. IlocTosiHHBIE MarHUTBl. MarHuTHOE 10JIE€ | UCIIBITAHUE €TI0
T — | IOCTOSIHHBIX MarHUTOB. MaruutHoE moje 3eMiM. | ACHCTBHAL.
S £ | BsaumopeiictBue MarHuToB. Hetictue | 10. U3yuenue
§*°E MarHUTHOTO II0JI1 Ha NPOBOJAHUK C TOKOM. | BJIEKTPUUYECKOTO
5 R DNEeKTpUUYECKUI JBUTATEb. JBHUTATCIISA
A MOCTOSIHHOTO TOKa

(na momenn).

= Ncrounuku CBeTa. [Ipsmonuneitnoe | 11. Ilonyuenue
= pacnpocTpaHeHue cBeTa. Buanmoe nBwkeHHE | ©300pakeHUs MIpU
%/_\ ceetil. OTpaxkeHHe cBeTa. 3aKOH OTPaKEHMs | TOMOIIHU JIUH3bI.
gob* ceera. Ilmockoe 3epkano. Ilpenomienue cBera.
2 o | 3akoH mnpenomnenns cBera. JIum3el DoKycHOE
e paccrosHue JuH3bl. OnTHYeckas Cuia JIMH3BI.
5 N3o00paxkenusi, naBaemble JmH30M. [1a3 kak

Wrorosas koHTposibHas padoTa (1 u)

3aKOHBI B3aMMOJICHCTBUSA U

IBYKEHUS Teq (32 4)

9 kJacc
MarepuanibHasi ~ TOYKA. Cucrema  otcuera. | 1. McciaenoBanue
[Iepememenne.  CKOpOoCTh  NPSMOJIMHEMHOTO | PABHOYCKOPEHHOIO
paBHOMepHOTO  JBMkeHHs.  lIpsmonuHeliHoe | ABM>KEeHUS Oe3
PaBHOYCKOPEHHOE  JBH)KEHUE: MT'HOBEHHAsl | HaYaJIbHOW CKOPOCTH.

CKOPOCTh, YCKOpEHHE, mepemenieHue. ['paduku
3aBHCHMOCTH KUHEMATHYECKUX BEIWYHMH OT
BPEMEHH TIPH PaBHOMEPHOM U PaBHOYCKOPECHHOM
IBMKeHUH. OTHOCHUTEIBHOCTE MEXAHHYSCKOTO
JIBYKECHUS.

['eonieHTpUUEecKast ¥ TeTUOIICHTPHYECKAsT CUCTEMBbI
mupa. MHepumampHas cUCTEMa OTCYeTa. 3aKOHBI
Herorona. CsoOomHoe mnanmenne. HeBecoMoCTb.
3akoH BceMUpHOro TAroteHus. Mmmynbc. 3akoH
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBH)KCHHE.

2. Usmepenne
YCKOpEHUs
CBOOOIHOTO IMaleHU.

Mexanndeckue KoJjJeoanus

Y BOJHBL 3BYK (15 u)

KonebarenpHoe neumxenue. Konebanus rpy3a Ha
pYyXHUHE. CBoOo1HBIC KoJIcOaHMSI.
KonebarenpHas cucrema. MasTHUK. AMIUINTY/A,
nepuoJi, 4actora KoJyiebanui. I[lpeBpamieHue
SHEPTMHM MNPH  KOJIEOATEIHbHOM  JIBH)KCHUH.
3aryxaromiue KoJeOaHusl. BrIHyX1cHHBIC
KOJICOaHUsI. Pe3onanc. Pacnipoctpanenue
KoJIeOaHUi B ympyrux cpenax. llomepednbie u
IpOAO0JIbHBIE BONHBL J[nrHa BosHBL. CBSI3b ATUHBI
BOJIHBI CO CKOpPOCTBIO €€ paclpoCTpaHEHHUs U
nepuosioM  (4actoToif).  3BYKOBBIE  BOJIHBI.
Ckopoctb 3ByKa. BbicoTa, TeMOp M TI'pPOMKOCTb
3BYKa. 9X0. 3BYKOBOW PE30HAHC.

3. UccaenoBanue
3aBUCHMOCTH IEPHO/Ia
M 9aCTOTHI CBOOOIHBIX
KoJIeOaHMI MagTHUKA
OT JUIMHBI €70 HUTH.




DneKkTpoMarHuTHOE moJje (24 1)

OnHOpOHOE M HEOJHOPOJHOE MArHUTHOE IIOJIE.
HampasieHue TOka M HalpaBieHUE JIMHUM €ro
MarautHoro  mojs.  IlpaBuno  OypaBumka.
OO6napyxenue MarHuTHOro mosst. [IpaBuiio neBoit
pyku. MHAYKUMS MarHUTHOIO Mojs. MarHUTHbBINA
notok. OmnbiTel @apanes. OIeKTpOMarHUTHAs
uHAyKIusA. HanpasneHue HMHIYKIMOHHOTO TOKa.
[IpaBuio  Jlenna. SIBneHue  CaMOMHIYKIIMH.
[Iepemennslii TOK. ['eHEpAaTOp NTEPEMEHHOTO TOKA.
[IpeoOpa3oBanus 3HEPTUU B AIIEKTPOrE€HEPATOPAX.
Tpanchopmarop.  Ilepemaua  snmekTpuYecKoOn
SHEPruu Ha pPACCTOSHUE. OJEKTPOMArHWTHOE
mnose. OJIEKTpOMarHUTHbIE BOJHBL. CKOpPOCTH
pacIpOCTpaHEHHs]  DJIEKTPOMArHUTHBIX  BOJIH.
BinsiHue  DIEKTPOMArHWTHBIX — M3JIy4YEHUHM Ha
*KuBble opraHu3mbl. KoiiebaTenbHBI KOHTYP.
[lonyueHue  SIEKTPOMAarHUTHBIX  KOJIEOAHMH.
[lpyuHUMOBl ~ pagMocBs3M U TEJNEBUACHHUS.
DNeKTpOMarHuTHas npupozaa CBETa.
[Ipenomnenne cera. Ilokazarens mpemomieHHs.
Hucnepcus cera. L{Bera Ten. Tumbl onTHYECKUX

4. W3yueHue SBICHUS
AIEKTPOMArHUTHOM
WUHIYKLHH.

5. Habmonenue
CIUIOLIHOTO U
JIMHEHYaThIX
CIIEKTPOB
UCIyCKaHUS.

Crpoenue aToMa 1 aTOMHOTO sizipa (20 9)

crektpoB. [lornomenne u WCIyCKaHWUE CBETa
aToOMaMH. [Tpoucxoxnenue JIMHEWYAThIX
CIEKTPOB.

PannoakTMBHOCTh Kak CBHJIETEIBCTBO CIIOKHOTO
CTpOoeHHs aTtoMoB. Aunbda-, Oera- W Tamma-
mnyderus.  Oneitel  Pesepdopna.  Snepnas

MOJIeTh aToMa. PaJaMoakTUBHBIE TIPEBpAIICHHS
aToMHBIX sigep. CoxpaHEHHE 3apsSioBOrO0 H
MacCoOBOTO 4YHCEI TPH SICPHBIX  PEaAKIHUIX.
DKCHEepUMEHTAIbHBIE  METOJIbI  MCCJICIOBAHMS
gacTuIll. [IpOTOHHO-HEUTpPOHHAS MOJENIb sJIpa.
®uU3NYEeCKUi CMBICT 3apsAJ0BOTO M MacCOBOTO
yucen. M3oronsl. [IpaBuna cMemenus s anbga-
u OeTa-pacmajaa npH SACPHBIX PEaKIUIX. JHEPTUS
CBs3M dacTul] B supe. [leneHue smep ypaHa.

Hennas  peakuusa.  SnepHas ~ sHeprerTuka.
DKoJoru4ecKkre MpoOieMbl paboThl  ATOMHBIX
3IIEKTPOCTAHIIHM. JozumeTpus. Ilepuon

InoJjrypacmnaja. 3akoH pPaauOaKTUBHOI'O paciana.
Bnusuue PadruOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha KHBBIC
OpraHHu3MBlI. TepMosmepHa;{ pcaKknus. Hcrounuku
OHCPIUHn COJ'IHI_[a " 3BC3/I.

6. U3mepenue
€CTECTBEHHOTO
paauarmoHHoro ¢oHa
JIO3UMETPOM.

7. U3ydyeHue neneHust
A1Ipa aToMa ypaHa 1o
dboTorpaduu TPEKOB.
8. OneHka nepuoaa
noJiypacmnanaa
HAXOJSIIUXCS B
BO3/IyXe MPOAYKTOB
pacmaja rasa pajoHa.
9. N3yueHue TpekoB
3apsKEHHBIX YaCTHII
10 TOTOBBIM
doTorpadusim.

JBOJIIOLUASA
Bcenennon
(6 9)

Crpoenue u

CocraB, crpoeHue u npoucxoxaeHue CoJIHeUHOM

cucteMbl. Ilmanerel m Maible Teita ColHEYHOMH
cucteMbl. CTpO€HHE, H3JIyUEHHE U SBOJIOLHS
Connua wu  3Be3n. CrpoeHwe U 3BOIIOLUA
Bcenennoii.




6. BoimonHenue y4eOHBIX 3aJaHWid, TpPEOYIOIINX

JEMOHCTpAIUI KOMITIETEHTHOCTEH,
XapaKTEePU3YIOUIUX €CTECTBEHHO — HAYYHYIO
rPaMOTHOCTb.

Pemienne pacd€rHbIX 3amad, MPEANOJIararolnux
UCIIOJIb30BaHUE busnueckoi MOJIENH U
OCHOBAHHBIX HA  COJEpPX AaHUM  Pa3JIMYHBIX
pa3nesoB Kypca (GU3HKH.

Oo6oo0marolee
IIOBTOPEHHE
(5 gaca)

Wrorosas koHTposbHas padoTa (1 u)

PP OO0 ~NONOTDEWN P

21

HpOCKTHaﬂ AEeATECJIbHOCTD

. ®uznueckue NpudOpsl BOKPYT HAC.

. @u3nyecKkue SBJICHUS B XyJA0’KECTBEHHBIX IPOU3BEICHUSIX.

. HobeneBckue naypeaTtsl B 0071aCTH QU3UKH.

. EquHu1bI M3MepeHns B pa3HbIX CUCTEMaX.

. 3apo’KJieHue U pa3BUTHE HAYYHBIX B3IJISJIOB O CTPOECHUU BEILIECTBA.

. uddy3us Bokpyr Hac.

. Y IUBUTENLHEIE CBOMCTBA BOJILI.

. IHepuyus B )KM3HU YEJIOBEKA.

. [ImoTHOCTH BemecTB Ha 3eMiie U Apyrux mianerax CoJHEYHON CUCTEMBI.
0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Cuia B HalIMX pykKax.

Hcnonb3oBanue sneprun ConHia Ha 3eMiie.

AmopdHbIe Tena U UX IIIaBJICHHE.

OO6pazoBaHue pochl, HHEsl, CHEra, JOMKIs.

KpyroropoT BoabI B mpupoe.

Bunel Terionepenaun B mpupoe U TEXHUKE.

N3menenne BHyTpEHHEH SHEPTUHU IIPH COBEPIIICHUU PaOOTHI.
H3rotoBiieHne 31eKTpocKona.

XUMUYECKOoe NeHCTBHE AINEKTPUUYECKOTO TOKA U €r0 MCIIOIb30BAaHUS B TEXHUKE.
Hctopusi pa3BUTHSI SIEKTPUIECKOTO OCBEIICHHUS.

Oukwu, TaIbHO30PKOCTh U OJIU30PYKOCTb.

. PacueT ckopocTH JBM>KEHUS TpaHCIIOpPTa U TOPMO3HOTO ITyTH.
22.
23.
24,
25.
26.
27.
28.
29.
30.

VYibTpa3Byk U MH(pa3ByK, UX BIMSHHUE Ha YEJIOBEKa.

Pouib ynbTpa3Byka B OMOJIOTHU U MEIULIMHE.

DNEeKTpUUECKUi criocod OUMCTKU BO3/LyXa OT IIbLIH.

IIpumeHeHre MarHuToOB B MEUILIMHE.

CrniocoObl 5KOHOMUHM 3JIEKTPOIHEPTUH.

DKoJIoTu4ecKue MpoOIeMbl sIEPHON SHEPTETUKH.

IIpo6aemMbl KOCMHYECKOTO MycOpa.

MupoBble TOCTHKEHUS B OCBOCHUU KOCMUYECKOTO ITPOCTPAHCTBA.
JIyna — cnyTHUK 3eMIIH.




3.TemaTuueckoe IJIAHUPOBAHUE

7 Kkaace
o o OCHOBHBIE BUBI
& = JIeATEIIbHOCTH OcHoBHbIE
Paznensl § § TeMer § § 00y4JaroImuxcs HaIpaBJICHUs
IIPpOrpaMMBbl = 5 = 5 (Ha ypoBHE BOCIIUTATEIbHON
S S YHUBEPCAIbHBIX JIeATEIIbHOCTU
y4eOHBIX JIEHCTBUN)
1. Beenenue 4 | ®usukau e€ ponb | 4 | Habmonate u ITatpuoTnueckoe
B [I03HAHUM MUpaA OTIMCHIBATH (PM3UYECKUE | BOCIIUTAHHUE,
ABJICHUS. YUacCTBOBATh B| 3CTETHUECKOE
0OCY)XJICHUH SIBJICHUSI | BOCIIUTaHHE,
NaJIeHUs TeJ Ha 3eMJII0. | IEHHOCTH HAayYHOTO
Bricka3pIBaTh THIIOTE3HI,| TO3HAHMS,
IPEINO0JIOKEHNUS, TPYAOBOE
Ornpenensrs 1eHy BOCIIUTAHUE U
JIeJICHUs IIKaIbl npodeccuoHanbHOe
npu0opa, NOrPEeUIHOCTh | CaMOOIIpeIeTICHHE.
U3MEpEeHUsl.
[IpoBoauTh HAOMIOIEHUS
buznyecKux SABICHUN;
U3MEPATH PU3NYECKUE
BEJIMYUHBI: PaCCTOSIHUE,
IPOMEKYTOK BPEMEHH,
TEeMIeparypy.
2. 6 | [lepponauansubeie | 6 | HabGmromate u IernocTu
IlepBoHayanbHbIe CBEJICHUS O OOBSICHATD SIBJICHUE Hay4HOT'O
CBEJICHUS O CTPOCHHH muddy3um. MTO3HAHMS,
CTPOECHUU BEIIECTBA BBINOIHATE ONBITEL IO | TPYIOBOE
BElIECTBA O0OHapyXECHUIO BOCIIUTaHHUE U
JeUcTBUS CUIT npogeccuoHaIbHOe
MOJIEKYJISIPHOTO caMmooIIpe/ieNieHue,
HPUTSKEHHUS. HKOJIOTHYECKOE
OOBACHATH CBOMCTBA BOCIIUTAHHE.
ra3osB, KHJIKOCTEH U
TBEPJIbIX T€J HAa OCHOBE
aTOMHOW Teopuu
CTPOEHHS BEIIECTBA.
3. 23 | 1. Mexanuueckoe | 4 | PaccuuthiBaTh myTh U Llennoctu
B3aumonelicTBus JIBYDKEHUE CKOpOCTb TeJla PU Hay4HOT'O
Ten pPaBHOMEPHOM MO3HAHUS,
MPSMOJIMHENHOM TPYZOBOE
JIBYDKEHUU. BOCIUTaHHUE U
[IpencraBnsaTs npogeccuoHaIbHOe
pE3yabTaThl U3MEPEHUN | CaMOOIIPEEIECHUE,
Y BBIUUCIICHUH B BUJIE | DKOJIOTMYECKOE
TabaMIl U TpadUKOB. BOCIIUTaHHE

Onpenensrs nyTh,
MPOMJEHHBIN 3a JTAHHBIN
IIPOMEKYTOK BPEMEHH,




2. [TnotHOCTH 9 | u CKOpPOCTH TeNa 1Mo
BELLECTBA. rpaduKy 3aBHCUMOCTH
yTH PaBHOMEPHOTO
JBUKEHUS OT BPEMCHH.
HsmepsaTe maccy Tena,
IUIOTHOCTH BEUIECTBA.
Hccnenosats
3aBHCUMOCTh
3. Cunbl. Buast 10 | yniuHEeHus CTaabHOM
CHJI B TIPUPOJE. IPY>KUHBI OT
IIPUJIOKEHHOM CHUJIBI.
Hccnenosats
3aBHCHUMOCTB CHJIBI
TPEHUS CKOIBKEHUS OT
TUTOTIATH
COTIPUKOCHOBEHUS TEI U
CHITBI HOPMAJIBHOTO
nasnenus. Usmepsts
CHUJIBI B3aUMOJIEHICTBUS
JIBYX TEJL.
4. JlaBnenue 21 | 1. [laBneHue. 8 | O6HapyxuBaTh [lennoctu
TBEPIBIX TE, CYIIECTBOBaHHE HAyYHOTO
KUJKOCTEH U 2.3mepenue 5 | armocdeprOTO MTO3HAHMS,
ra3oB JTaBJICHHUS. naBieHus. OObSICHATh | TPYAOBOE
MPUYMHBI [JIaBaHUS BOCIIUTaHUE U
3. ApXI/IMeI[OBa 8 TEII. I/ISMepﬂTB CUILy npO(bCCCI/IOHanLHoe
cuia Apxumena. CaMOOTIpeieTICHHE,
HccnenoBaTh yCIOBUS | SKOJIOTHUECKOE
TUTABaHMS TEJL. BOCITUTAHHUE.
5. Pabora n 13 | 1. PaGoTa n 13 | Uccnenosartp ycinousi | LleHHOCTH HaydHOTO
MOIIIHOCTb. MOIIHOCTb. paBHOBECHS phluara. MO3HAHUS,
DHeprus DHeprus N3mepsTh paboTy CHIIBL. | TPYIOBOE
H3MepsATh MOIIHOCTb. BOCIIUTAHUE U
N3mepsars KITJI po¢eCCHOHAIBHOE
HAKJIOHHOM TUIOCKOCTU. | CaMOOIIpe/IeIeHHE,
Boruucmsars KITJT 3KOJIOTHYECKOE
MPOCTHIX MEXaHU3MOB. | BOCIHTAHHUE.
Urorosas 1 | Urorosas 1 | BeimmonHsTh yueOHbIE LlenHnoctu
KOHTpPOJIbHAs KOHTPOJIbHAS 3aanus, Tpedyromme HAy4YHOTO
pabota paboTa JNEMOHCTpAINH MO3HAHUSL.
KOMITIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHO —
HAy4YHYIO TPAMOTHOCTb.
8 ki1ace
1.TennoBeie 23 | 1.BHyTpeHHss 4 | Habmogate nu3zmenenue | LlenHoctn
SIBJIICHUS sHeprus. Buasl BHYTpPEHHEH SHEPruun HAy4YHOTO
TerJIonepeauu. TeNa MpH TerJonepeaaye| Mo3HaHus,
U paboTe BHEIIHUX CHJL. | DKOJIOTHYECKOE




2 . KommnuecTBO
TCIIJIOTHI.

3. U3menenne
arperaTHbIx
COCTOSTHUH
BEIIECTBA

10

WccnenoBath sBICHUE
TETI000MeHa pu
CMEIIMBAaHUHU XOJIO HOM
U Topsiyeyl BOJBI.
BerauciaaTes KonmuaecTBo
TEIJIOTHI U yJIETBHYIO
TEIJI0EMKOCTh BEIIICCTBA
IpH TeIUIonepeaaye.
W3mepsaTe ynenbHyro
TEIJI0EMKOCTh BEIIIECTBA
HsmepsaTe Temnory
IIaBJICHUS JIbJIA.
HccnenoBaTh TEIIOBBIE
CBOlicTBa mapaduHa.
HaGmronaTs n3meHeHus
BHYTPEHHEW SHEpruu
BOJIbI B pe3yiibTaTe
ucrnapeHus. Berauciars
KOJIMYECTBO TEIJIOTHI B
mporieccax
TeTIoTnepeIauu Tpu
IUIaBJICHUU U
KpUCTaJUIM3aLINH,
WCTIApEHUU U
KOHJICHCAIINH.
Boruuciars ynenbHyo
TEIUIOTY TUIABJICHUS U
napooOpa3oBaHus
BeliecTBa. M3mepsTh
BJIAKHOCTh BO3]1yXa IO
To4Ke pochl. OOCYX1aTh
9KOJIOTHYSCKHE
MTOCJIEICTBUSA
MIPUMEHEHUS IBUTaTENEH|
BHYTPEHHETO CrOpaHUs,
TEIJIOBBIX U
TUIPOICKTPOCTAHIIUM.

BOCIIMTAaHHUC.

3.
DIEeKTpUYECKUe
SIBJIICHUS

29

1. DnexTpu3anus
ten. CTpoeHue
aToMma.

HaoOmronars sBienus
9JIEKTPU3ALMH TEJ IPH
COTIPUKOCHOBCHHH.
OOBACHATD SIBIIEHUS
ANEKTPU3ALUU TENT U
B3aMMOIEHCTBHUA
ANEKTPUUYECKUX
3apsI0B.

UccnenoBath neiicTBUsS

QJICKTPHUYCCKOTO TT0JIA

[TarpuoTnveckoe
BOCITUTAHHUE,
IICHHOCTH
HAYYHOTO
TIO3HAHUS,
TPYIOBOE
BOCIIUTaHHUE U
npodeccuoHansHOe
caMooIpeieIieHue,
IKOJIOTHYECKOE




2.
DIIEKTPUYECKUI
Tok. Cuna Toka.
DJIEeKTpUIECKOe
HaIpsOKCHHE.

13

3.DJIeKTpUUECKO
€ COeIMHEHHE.
ConpoTtusiienue
MTPOBOTHUKOB.

4. Pabota n
MOIIHOCTh
3JICKTPUYECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna.

Ha TeJla u3
IIPOBOJHHUKOB U
JMBJIEKTPUKOB.
Cobupath U UCIIBITHIBATH
AIIEKTPUYECKYIO LIEIb.
H3mepsaTh cuity ToKa B
ANEKTPUYECKON LETIH.
W3mepaTe HanpsxeHue
Ha y4acTKe LIETH.
HsmepsaTe
AIIEKTPUUECKOE
COTPOTHBIICHHUE.
Hccnenosats

CHUJIBI TOKA B IIPOBOTHUKE
OT HaIlpsHKEHUS Ha €ro
KOHIIaX.

N3mepsts paboty u
MOIIIHOCTh
JNEKTPUYECKOTO TOKA.
Boruncnsate cuity Toka B
1enu, paboTy U MOITHOCT]
JNEKTPUYECKOTO TOKA.
OOBSCHATD SIBICHUS
HarpeBaHus
IIPOBOJAHHUKOB
ANEKTPUYECKUM TOKOM.
3HATh U BBINOIHATD
npaBuia 6€30MacHOCTH
pHu padoTe ¢
UCTOYHUKAMU
MOCTOSIHHOTO TOKa.

BOCIIMTAaHHUC.




4. Dnextpo-
MarHuTHBIC
SABJICHUS

DneKTpo-
MAarHumTHBIC
ABJICHUSA

DKCEePUMEHTAIBHO
U3y4aTh SIBIICHUS
MAarHuTHOTO
B3aUMOJIEHCTBUSA TEIN.
N3yuath sBiICHUA
HaMarHUYUBaHUS
BEIIECTBA.

Hccnenosare nencteue
AIEKTPUUYECKOTO TOKA B
PSMOM IPOBOTHUKE Ha
MAarHUTHYIO CTPEIIKY.
OOHapyXuBaTh JEHCTBY
MarHuTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM.
O6HapyXuBaTh
MarHuTHO®
B3aMMO/IEMCTBUE TOKOB.
N3ydaTe npuHOMO
JeVCTBUS
SJIEKTPOBUTATENS.

IlennocTtu
HAy4YHOTO
MIO3HAHUS,
TPYZIOBOE
BOCIIUTaHHUE U
npodeccuoHanbHOe
CaMOOIIpeIeIECHHE,
HKOJIOTHYECKOE
BOCTIUTaHHE.

5. CBeToBEIE
SIBJICHUSA

10

CBeToBBIE
SIBJICHUS

10

DKCIEepUMEHTAIBHO
U3y4aTh SIBJICHUE
OTpaKCHUS CBETA.
HccnenoBats cBOMCcTBA
N300pakKeHHs B
3epkaie. M3mepsaThb
$hOoKyCcCHOE pacCTOSTHUE
coOuparonien JTUH3HI.
[Tonyuats
HU300pakeHHUE C
MOMOIIIBIO
cobuparouieit TMH3bL.
HaGnronate siBneHue
JUCIIEPCHUH CBETA.

cTeTHUECKOE
BOCIIMTAHHUE,
IIECHHOCTH H&y’—IHOFO
MO3HAHUS.

Htorosasa
KOHTPOJIbHAS
pabota

Htorosasa
KOHTPOJIbHAS
pabora

BrImoHATE yueOHbIS
3aanus, Tpedyroume
JIEMOHCTpAIUN
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHO —
HAYYHYIO TPAMOTHOCTb.

HGHHOCTI/I HAay4YHOTI'O
IIO3HaHMHA.

9 kJjacc

1. 3akoHbI
B3auMOIEHCTBUS
W IBUXEHUS TE

32

1. OcHOBEI
KAHEMATUKU

15

PaccunThiBaTh MyTH U
CKOPOCTb IIpU
PaBHOYCKOPEHHOM
JIBIDKEHUH TeJa.
N3mepsaTs yckopeHue

CBOOOIHOTO IMaCHHU.

ITatpuoTrueckoe
BOCIIUTaHHUE,
JCTETUYECKOE
BOCIIUTaHHUE,
LIEHHOCTHU
Hay4HOI'O




2. OCHOBBI
JIMHAMUKA

12

3. Umnynsc Tena.
3aKOHbI

COXpaHCHHSI.

Ornpenensarb
IIPOWICHHBIN IIyTh U
YCKOpPEHUE JIBH)KEHHUS
TeJa 10 TpauKy
3aBUCUMOCTHU CKOPOCTH
PaBHOYCKOPEHHOI'O
IIPSIMOJIMHEMHOTO
JBUKECHUS TE€Jla OT
BpPEMEHH.

Brpruncnsate yckopeHue
Tena, CUJbl,
JIEWCTBYIOLIME HA TEJIO,
WJIM Maccy Ha OCHOBE
BTOPOTO 3aKOHA
HeroTona.
DKCNEePUMEHTATBHO
HAXOJIUTh
PaBHOJEHCTBYIONIYIO
JBYX CHIL
HUccnenosats
3aBUCHUMOCTD CHJIbI
TPEHUSI CKOJIbKEHUSI OT
ionaau
COIIPUKOCHOBEHUS TEN U
CUJIbI HOPMAJIBHOTO
JTABJICHUS.

N3Mmepats cuibl
B3aUMO/JICUCTBHUS IBYX
Tedl.

N3mepars cumy
BCEMHUPHOIO TATOTEHUS.
[IpuMeHsTh 3aKOH
COXpaHEHUs UMITYJIbCa
JUIs pacueTa
pe3ynbTaToOB
B3aUMOJICICTBUSA TEI.

MO3HAHUS,

TPYIOBOE BOCITUTAHK
U Ipo(eCCUOHATBHO
caMooIIpe/ieIeHHe.

2. Mexauuueckue
KOJIeOaHUs U
BOJIHBI. 3BYK.

15

1. Mexannueckue
KoJIeOaHus

10

OOBACHATH MPOIIECC
KoJIeOaHHH MasTHHKA.
HccnenoBarh
3aBHCUMOCTD IEpUO0/JIa
KoJIeOaHMi MasTHHKA
OT €ro JJIUHBI U
aAMILTUTY 1B

OcTeTHYECKOe
BOCIIUTAHUE,
LIEHHOCTH
HAy4YHOTO
IMO3HAHM,
DKOJIOTHYECKOE
BOCHHUTAaHUE.




2. PacnipoctpaneHny
Kosie0aHui B
YIOPYrux cpenax.

KOJICOaHUH.
Beruncnsates gmuny
BOJIHBI 1 CKOPOCTh
pacrpocTpaHeHus
3BYKOBBIX BOJIH.
Hccnenosats
3aKOHOMEPHOCTH
Kosie0aHuil rpy3a Ha
PYKHUHE.
DKCHEepUMEHTAIBHO
OTIPEICIIATh TPAHUIIBI
YaCTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHU.

3. DnekTpo-
MAar"HmTHOEC I10JIC

24

1. MaruutHoe
ToJie.
DNeKTPOMarHuTH
ast MHTYKITUS.

14

2. DieKTpo-
MarHuTHbIE
BOJIHBI

10

DKCNEePUMEHTATBHO
U3ydaTh SIBJIICHUS
MarHuTHOTO
B3aWMOJICUCTBHUS TEIL.
H3yuars siBneHus
HaMarHAYUBaHUS
BEIIIECTBA.
Hccnenosats neiictBue
AIEKTPUIECKOTO TOKA B
MPSIMOM TIPOBOTHUKE
Ha MarHUTHYIO
CTpEJIKY.
OOGHapyXuBaTh
JNIEUCTBUE MAarHUTHOTI'O
M0JI Ha MPOBOJIHUK C
TokoM. OOGHaApYKMBATh
MarHuTHOE
B3alMO/ICIICTBIE TOKOB.
N3yuars npuHIHI
IEUCTBUA
JJIEKTPOABUTATESL.

ITatpuoTnueckoe
BOCIIMTAHHUE,
LIEHHOCTH
Hay4HOT'O
IO3HAHUA,
TPYAOBOE U

npodeccuoHanbHOe

CaMOOIIpCACIICHHUEC,
OKOJIOTHYCCKOC
BOCIIUTaHHC.

4. CrpoeHue
aToMa u
aTOMHOTO si/ipa

20

1. Crpoenue
aToma u
aTOMHOTO Si/Ipa.

2.
PannoakTuBHBIC
MpEBpAILICHUS.
Hcnonn3oBanue
SHEPrUU ATOMHBIX
saep

11

N3meparb
3JIEMEHTaPHBIN
ANEKTPUYECKUI 3apsi.
HaoOmronars
JUHENYaThIe CIIEKTPHI
uznyyenus. HabGmronars
Tpeku anbda-yacTuil B
Kamepe BunbcoHa.
Ob6c¢cyxaate mpobIeMbl
BITUSTHUS
paZiOaKTUBHBIX
U3ITy4YeHUI Ha KUBBIE
OpTaHU3MBI.

I'paxxnanckoe
BOCIIUTAHUE,
MaTPUOTHYECKOE
BOCIIUTAHUE,
LIEHHOCTH
HAy4YHOTO
MO3HaHUA,
DKOJIOTHYECKOE
BOCHHUTAaHUE.




5. Ctpoenue u Crpoenue u Hab6nronate u DcTeThuuecKoe
IBOJIFOLIUS IBOJTFOIIHS MPUBOIUTH IPUMEPHI BOCITUTAHHE,
Bcenennoiu Bcenennoiu W3MEHECHUS BUJA LIEHHOCTH
3BE€3/IHOTO Heba B HAy4YHOTO
TEUEHHE CYTOK. MO3HAHUS,
CpaBHUBATH IJIAHETHI | SKOJOTHYECKOE
3eMHOU TPYIIIHL; BOCITUTAHHE.
MJIaHETHI-TUTAHTHI.
OOBsicHATH hU3HMUECKUE
IPOIIECCHI,
MPOUCXOISIIHEC B
HeJpax 3Be3/I.
6. O6o0mmaromee O6o0maroree [Ipumenenue [lennoctu
MMOBTOpPEHUE MTOBTOpPEHUE MOJTy4EeHHBIX 3HAHUI HAyIHOTO
JUTSL HAY9HOTO MO3HAHUS,
00BsICHEHUS TPYJAOBOE BOCITUTAHY
¢u3nyeckux SBJIEHUN B | U MPOPEeCCUOHAIBHO
OKpYKarolllel MpUpoAe | caMOOIIpe/ieIeHHE,
7 TIOBCETHEBHOM 9KOJOTHYECKOE
JKU3HH, a TAKKE BOCITUTAHHE.
BEISIBJICHHE
(GU3HUIECKUX OCHOB
psAna COBpEeMEHHBIX
TEXHOJIOTHIl.
Urorosas Hrorosas BrImoHATE yueOHbIS [lerHHOCTH Hay4HOTO
KOHTpPOJIbHAs KOHTpPOJIbHAs 3aJaHus, Tpedyromue MO3HAHUSL.
pabota pabota JIEMOHCTpAITUN
KOMIICTEHTHOCTEH,
XapaKTepPU3YIOIINX
€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb.

Pemrats pacu€THbie
3aJa4d, B TOM 4YHCIIie
IpeJnoJiararomnme
UCIIOJIb30BaHUE
dbuznyeckoit Moaenu u
OCHOBaHHBIE Ha
CoOJIep’KaHuuU
pa3IMYHBIX Pa3aeoB
Kypca Qu3HKH.
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