1. Ilnanupyemble pe3yabTaThl OCBOEHHUS] Y1eOHOT0 NIpeaMeTa
JInyHOCTHBIE pe3yJIbTaThI

I'pasxcoanckoe 6éocnumanue:
- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJIEHHU OOIIECTBEHHO-3HAUMMbBIX U ITHUYECKHX
po0JieM, CBSA3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHI (DU3HKY;
- OCO3HAHHME BAKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO.
Hampuomuueckoe eocnumanue u popmupoeanue poccuiiCKoi uOeHMUYHOCMU '
- MPOSIBIICHWE HUHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3NYECKOi
HAYKH;
- IEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB.
/Jlyxoenoe u npascmeennoe eocnumanue oemeil Ha OCHOBE POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeii:
- OCO3HAHHWE COIMAIBHBIX HOPM M MPaBWUJI MEXKINYHOCTHBIX OTHOIIEHWH B KOJIJICKTHUBE,
FOTOBHOCTh K pPa3HOOOpPa3HOW COBMECTHOH [EATENbHOCTH TPU BBINOJIHEHUH YYEOHBIX,
MO3HABATENIBHBIX 3a/1a4y, BBINOJHCHUU JKCIIEPUMEHTOB, CO3JMaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHE K B3aUMOTIOHUMAaHUIO U B3aUMOIIOMOIIIH B MIPOLIECCE 3TOM y4eOHOI 1eSTeIbHOCTH;
- TOTOBHOCTh OIICHUBAaTh CBOE TIOBEICHHWE M TIOCTYIKH CBOMX TOBApHINEH C TIO3UIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEICTBUI MMOCTYIIKOB.
Ocmemuueckoe eocnumanue:
- BOCIIPHUSTHE 3CTETUYECKMX KauecTB (pu3nMveckold HayKu: €€ TapMOHMYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH.
Ilennocmu nayunozo no3Hanus:
- OCO3HAHME IICHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BaKHEHILIEH COCTABISIONICH KYIbTYPHI;
- pa3BUTHE HAYyYHOH JIF0OO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENBCKON NEATEIbHOCTH.
Du3uueckoe eocnumanue u hopmuposanue Kyiomypult 300pP06ba:
- OCO3HAHHE IEHHOCTH 0e30I1acHOro 00pasa KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTU TIpaBHJI OE30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U
TEIUIOBBEIM 000PY/TIOBAaHUEM B IOMAIITHUX YCIIOBHUSX;
- cOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO e
mpaBa y JIpyroro 4ejoBeka.
Tpyooeoe eocnumanue u npogheccuonanvroe camoonpeoenenue:
- aKTHBHOE YYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH, IIKOJbBI, TOPOIa, Kpas)
TEXHOJOTHYECKONW W COIMANBHOW HAMpaBICHHOCTH, TPEOYIOIMMX B TOM YHUCIE U (PUINYECKUX
3HAHHM;
- HHTEpEC K MPaKTUIECKOMY H3yUeHHIo mpodeccuii, CBI3aHHBIX C (PUIUKOM.
JKonozuueckoe socnumanue:
- OpHeHTalus Ha NpuUMeHeHHe (U3HUECKUX 3HAHUWU [UIsl pelieHus 3agad B o0jacTu
OKPYXArOIIeH Cpelibl, TUIAHUPOBAHUS ITOCTYNKOB W OIICHKH WX BO3MOJKHBIX ITOCIEICTBUN IS
OKpYKaroIle cpebl;
- 0CO3HaHHE TI00ATBHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIEM H IyTeH UX PEIIeHUS.
Aoanmayua o00yuaouezoca K UMEHAIOWUMCA YCA0GUAMU COUUATbHOU U NPUPOOHOU
cpeowl:
- MOTPeOHOCTh BO B3aWMOJICHCTBUU TIPH BBINOJIHEHUU HCCIEIOBAaHUN M MPOEKTOB (hU3MUECKOM
HAIPABJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;
- MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUIECKYIO IeATENbHOCTh;
- TOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIe (GOPMYITUPOBATH HJICH, TIOHSATHS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (hU3UKU;
- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
- CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aHMMOCBS3H MPHPOJBI, OOMIECTBA W SKOHOMHKH, B
TOM YHCJIE C UCTIOIB30BaHUEM (PU3NUCCKUX 3HAHHM.



MertanpenmeTHble pe3yJibTaThbl
Yuueepcanvnvie noznagamenwvnuie oeiicmeusn

ba3zoevie nozuueckue oeiicmeus:
- BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBICHUI);
- YCTaHABIIMBATh CYIIECTBEHHBIA MpPH3HAK KIAaCCH(PHUKAIMU, OCHOBAHHS JIsi OOOOIICHUS U
CpPaBHEHUS,
- BBISIBJISITh IPHUYMHHO-CIICICTBEHHBIC CBSI3H NP U3YYCHUU (PU3UUECKUX SIBJICHUU W TIPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHH, BBIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UUECKIX BEIHYNH;
- CaMOCTOSATENIbHO BBIOMpaATh CIOCOO pemeHus ydeOHOH (u3nueckor 3agaum (CpaBHEHHE
HECKOJIbKUX BapHAHTOB DPEIICHUS, BHIOOpP HambOoliee MOIXOISIICTO ¢ YYETOM CaMOCTOSTEIILHO
BbI/ICTICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenwvckue oelicmeusn:
- HCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;
- TPOBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIaHY OIBIT, HECIOXHBIA (DH3UICCKUIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (PU3UMUECKOTO SIBICHHUS,
-OI[CHUBAaTh Ha TIPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIHMIO, TOJYyYECHHYIO B XOJe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;
- CaMOCTOSITeNILHO (HOPMYJIHPOBATh OOOOIICHUS W BBIBOABI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HaAOII0/ICHUS, OTIBITA, UCCIICIOBAHMUS,
- TPOTHO3UPOBATH BO3MOXKHOE JaJBHEWINEE pa3BUTHE (U3NYCCKUX IPOIECCOB, a TaKKe
BBIIBUTaTh MPEINOJI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmaueii:
- MPUMEHSTH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U 0TOOpe uHpopMau
WM JaHHBIX C yYETOM MPEATIOKEHHON yUeOHOH PU3ruecKoii 3a1auu;
- aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U
dbop™m mpencTaBIeHUs;
- CaMOCTOSTENTbHO BBHIOMpATh ONTUMANbHYIO (QOpMYy TMpeACTaBleHUs HHPOpPMAIMH U
WJUTIOCTPUPOBATE peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, WHOU Tpadukod U
UX KOMOWHAIUSMU.

Ynuueepcanvnvie kommynuxamuenwie oeiicmeus

Obwenue:
- B Xofie OOCYXXJeHHs y4yeOHOro Marepuala, pe3yJbTaToB Ja0OpaTOpPHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelleHure 3a7auu U NoepKaHue OIarokenareaIbHOCTH OOIEHHUS;
- COTIOCTABJISITh CBOM CYXJCHHS C CYXJICHHSIMH JPYTHX YYaCTHHKOB JTUAJIOTa, OOHApPYKHBATh
pa3inyure U CXOJICTBO MO3UIINN;
- BBIPQXKaTh CBOKO TOYKY 3PCHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;
- MyOMUYHO TMPEACTaBIATH PE3YJbTAThl BBIMOJHEHHOTO (DPU3MUECKOTrO OMbITa (IKCIEPUMEHTA,
WCCJIEI0BAHMUS, TIPOEKTA).

Coemecmnan deamenpHocmey (COmpyoHu4ecmeo):
- TIOHMMAaTh M WCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIUBUAYATBHOW padOTHI TIPH
pelIeHnr KOHKPETHON (PU3NYECKON MPOOIEMBI;
- IPUHUMATH I[EJIM COBMECTHOH JIeATEIHbHOCTH, OPTaHU30BBIBATh JCHCTBHS MO €€ JOCTHKCHHIO:
pacmpenenaTh poiH, OOCYXKIaTh IMPOLECCHl U Pe3ylbTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHWS HECKOJIBKUX JTIOIEH;
- BBINIONHATH CBOK 4YacTh pabOThI, JOCTHras KayeCTBEHHOIO pe3yJbTaTa [0 CBOEMY
HATIPABJICHUIO U KOOPJAHHUPYS CBOU JICUCTBHUS C IPYTUMH YWICHAMH KOMAaH/IbI;
- OLIGHWBATh KAadyeCTBO CBOETO BKIaJa B OOMIMH MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSITENHHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.



Yuueepcanwvnuie pecynamuensie oeiicmeusn

Camoopzanuzayus:
- BBIBJISTH NPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTyalUsX, TPeOYIOIIHUX s pPELICHHS
bu3nUecKux 3HaAHUMH;
- OPUEHTHPOBATHCS B PA3TUYHBIX MOJAXOAAX MPHUHITHUS PELICHUHN (MHIUBUIYaTbHOE, NPUHSATHE
peLIeHHs B TPYIIIE, IPUHATHE PEIICHUS TPYIIION);
- CaMOCTOSITEIbHO COCTaBJSTh AQITOPUTM pelleHus (Qu3nmyeckod 3agaud WM IUIaHa
UCCIICIOBAaHUSA C  Y4€TOM HMMEIOLIMXCS PECYypCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh Mpe/iaraéMble BApUAHTHI PELICHUM;
- IenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxkoumpons (peghrexcus):
- 1aBaTh a/ICKBaTHYIO OLICHKY CUTYyalluM U IpeylaraTh IJ1aH €€ U3MEHEHHUS,
- OOBACHATP NPUYUHBI JOCTUKEHHS (HEJOCTHUKEHHS) PE3yJIbTaTOB JIEATEIbHOCTH, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY;
- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (UINYECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIUX TPYIHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LI€JIU U YCIOBUSM.

ImoyuonanvHvlii uHmMeENIEKM:
- CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOopa WIM JUCKYCCHH Ha Hay4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceds u opycux:
- MPU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1a4 WIH B YTBEPIKJICHUAX HA
Hay4YHbIE TEMBI U TAKOE Y€ MPaBO JIPYroro.

IIpenmeTrHble pe3yJIbTAThI

Ilpeomemmnvie pezynrvmamul uzyuenus Kypca puzuku 7 Knacca:

- UCTOJb30BaTh MOHATHS: (pU3MUECKHEe M XMUMHUYECKUE SIBICHUS;, HAOIIOJCHUE, IKCIEPHUMEHT,
MOJIeJIb, TUTIOTE3a; €AWHUIIBI (U3UYECKUX BEIMYHMH; aTOM, MOJIEKyJa, arperatHble COCTOSTHUS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE); MeXaHHYecKoe JABIKeHHE (PaBHOMEpPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPaeKTOPHs, pPaBHOJIEUCTBYIOIIAs Cwi, Jaedopmarus
(ympyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAOTUECS COCY/IbI;

- paznmuuath sBieHUsS (nud@y3us; TEMIOBOE [BMKEHHE YaCTHI[ BEIIECTBA;, PaBHOMEPHOE
JBUJKEHHE;, HEPAaBHOMEPHOE JBM)KEHHUE; WHEPIMS; B3aUMOJACIHCTBUE TEN; paBHOBECHE TBEPJIBIX
TEJ C 3aKPeIIEHHON OChIO BpAIlCHMs; Tepeaada JAaBICHHUS TBEPIABIMH TEIaMH, KUIAKOCTIMU U
razamu; atMoc(epHoe NaBieHHE; IJaBaHUE Tel; MPEBpaIleHHEe MEXaHMYECKOW JHepruu) Mo
OTMHMCAHUI0O WX XapaKTePHBIX CBONCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
buznuecKoe sBICHUE;

- pacrio3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3UYECKUX SIBIICHUU B OKpYXKAIOIIEM MHUpPE, B TOM
yrcne (pu3uveckue SBJICHHS B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3NIUYHBIMU CKOPOCTSMHU B
JKUBOW W HEXHUBOW TPHUPOAE; ACUCTBUE CWJIBI TPEHUS B TPUPOJE U TEXHHUKE; BIIMSHUE
aTMoc(hepHOro AaBlieHUs HA )KMBOW OpPTraHW3M; IUIAaBaHHUE PbIO; pbIYard B Telie YellOBEKa; MpU
ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOWCTBA/
npu3HaKy GU3UUYECKUX SIBICHUH;

- ONUCHIBATH HM3YyYCHHBIC CBOMCTBA Tel W (U3MYECKUE SBJICHUS, HCIONB3YS (HU3UUIECKUE
BEJIMYMHBI (Macca, 00BEM, TIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSA CKOPOCTb,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC Teja, Cujla TPeHUs, JaBiieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHW4eckas paboTa, MOIIHOCTbh, TJIEUO CHIIBI, MOMEHT CHIIBI,
KOA(PUITMEHT TONIE3HOTO JCHCTBUS MEXaHM3MOB, KUHETHYECKAs W TIOTCHIIMAIbHASI DHEPTHs);
IpU OMHCAHWM TIPABWJIBHO TPAKTOBATh (U3MYECKUN CMBICT HCHOJIB3YEMBbIX BEIHYWH, HX
0003HaYCHHS W €TUHUIBI (PU3UUECKNX BEITUYHH, HAXOIUTh (DOPMYJIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTUMH BETUYMHAMU, CTPOUTH TpadUKU U3YYEHHBIX 3aBUCHMOCTEN
(UBUYECKUX BEIHYNH,



- XapaKkTepH30BaTh CBOMCTBA Tej, (U3NYECKHUE SIBICHUS W IPOLECCHI, UCIONb3Ys IpaBHiIa
CJIOKEHMSI CUJI (BIOJIb OJTHOM IpsiMOI), 3akoH Ilackains, 3akoH Apxumena, IpaBUIO paBHOBECUS
pblyara (6s10Ka), «30J0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHUYECKOW SHEepruu;
Opyd 3TOM JaBaTh CIOBECHYIO (DOPMYyITMpPOBKY 3aKOHAa M 3alHUCHIBATh €r0 MaTeMaTHYEeCKOoe
BBIPa)KEHHUE;

- OOBACHATH (PM3UUECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE
CUTyallMil NMPaKTHUKO - OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUYMHHO — CJEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JTIOTHYECKHX IIAaroB ¢ onopoi Ha 1 - 2 u3ydeHHBIX CBOICTBa
(bu3nuecKkux sABICHUH, GPU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemath pacy€THbIC 331a4 B | — 2 neiicTBUA, HCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckrue BEIMUYMHBI: Ha OCHOBE aHAIM3a YCIIOBMS 3aJayd 3alUChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3UUECKUE BEIIMYUHBI B (POPMYJIIBI U IPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JlaHHble, HEOOXOAMMbIE JJs pELIeHUs 3a/Jad, OLEHMBATh PEATUCTUYHOCTh IOJTYYEHHOU
(U3HYECKON BEIMYNHBL;

- pacno3HaBaTbh NPOOJIEMbI, KOTOPbIE MOYXHO PELIUTh NMPU MOMOLIM (U3UYECKUX METOJIOB; B
ONMCAHUU HCCIIEJOBAHMS BBLACIATh IPOBEPSIEMOE NPEANOJOKEHNE (TUIOTE3Y), pa3audarh U
UHTEPIPETUPOBATh MOJIYYEHHBIH Pe3y/IbTaT, HAXOAUTh OLUIMOKU B XOJ€ ONbITA, JEJIaTh BBIBOJIBI
II0 €ro pe3yJibTaTam;

- NMPOBOAMUTH OMBITHl MO0 HAOMIONEHHIO (U3NYECKUX SBICHUH WIM (PU3HMUECKUX CBOMCTB Tem:
(dbopMyIHpOBaTh TPOBEPSEMBIE MPEANOI0KEHUSA, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py10BaHUs, 3aUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBI,

- BBIIOJHATH MpPSAMbIE H3MEPEHHUS PACCTOSHHUSA, BPEMEHHU, MacChl Tena, o0bEMa, CUIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBHIX MPUOOPOB; 3aMMUCHIBATH OKA3AHUS
npuOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

- TPOBOJUTH MCCIEJOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JPYrod ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUKYILErOCs Tela OT
BPEMEHHU JIBUKECHUS Teja, CWIIbl TPEHUs CKOJBXEHHUS OT Beca Teja, KadecTBa 00paboTKU
MOBEPXHOCTEN TeJl M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOUIaJM CONPUKOCHOBEHUS TEJ; CUIIbI
YIOPYTOCTH OT YIJIMHEHUs MPYXKHUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO; YCIOBHM IUIaBaHUs Tell, YCIOBHM paBHOBECHS pbluara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO HCCIIEJOBAHMS, COOMpaTh YCTAHOBKY M BBIIOJIHATH
U3MEpeHus, cienys MpeUIo)KeHHOMY IUIaHy, (UKCHpPOBAaTh pe3ysbTaTbhl MOIy4YEHHOU
3aBUCUMOCTH (DM3MUYECKUX BEIMYMH B BHJAE MPENJIOKEHHBIX TaOmuI U TpaduKoB, JeiaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

- MPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEMUYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPAOrO TeEJa; CUila TPEHUS CKOJIBKEHMS; JaBJICHUE BO3/yXa; BBITAJIKUBAIOIIAS CHIIA,
JeICTBYIOIAsl HA MOTPYKEHHOE B KUJIKOCTh TEJI0; KOAPPUIIUEHT MOJIE3HOTO IEHCTBUS MTPOCTHIX
MEXaHU3MOB), CIelysl MPeII0KEHHOM WHCTPYKIMHU; NPU BBITOJHEHUHM H3MEpEeHHHl coOupaTth
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE HUCKOMOM BEJIMYUHBL;

- yKa3blBaTh NPHHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIaroIIMecs COCy Ibl, 0apOMeTp, pbluar, MOJABUKHBIA U HEMOJBHXKHBIN OJIOK,
HaKJIOHHAs IJI0CKOCTH;

- XapaKTepu30BaTh MPUHIMUMBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OMopoll Ha HX ONucaHus (B TOM 4YHCIE: NOJUIMIIHMKH, YCTPOMCTBO BOJIOIPOBOAA,
TUIPABIMYECKU TIpecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MUECKUX SIBICHUH M HeoOXoAuMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- MIPUBOJUTH NMPUMEPHI / HAXOAUTH MUH(OPMAIMIO O MPUMEpax MPAKTUYECKOI'0 HCIOIb30BAHUS
(GU3NYEeCKUX 3HAHWU B MOBCEIHEBHOW JKM3HU /I oOecrieueHns 6€30macHOCTH IPH 00paleHun
¢ mpuOopamMH U TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHMs 3[0POBbS U COOIIOJEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpYKaIOIlIel cpefe;



- coOIIOaTh MPaBUIIa TEXHUKH 0€30MMaCHOCTH TP paboTe ¢ Ta00paTOPHBIM 000PYI0BAHUEM;
- OCYIIECTBIISITh OTOOP HCTOYHUKOB MH(OpManuu B ceTH MIHTEpHET B COOTBETCTBHH C 3a/IaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHUM W TYTEM CpaBHEHUS pPa3IuYHBIX
WUCTOYHUKOB BBIJCIATh HH(POPMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
- WCIIOJIb30BaTh TPH BBITIOJHEHUM YYEOHBIX 3aJaHW HAy4YHO — MOMYJSIPHYIO JIUTEPATYpPY
(U3UYECKOTO COJIEp)KaHMs, CIPABOYHBIE MaTepUalibl, PECypchl ceTu VHTEepHeT;, BlaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMANMKA W3 OAHOW 3HAKOBOUN
CHUCTEMBI B IPYTYIO;
- CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHbMEHHBIC M YCTHBIC COOOINECHHS HAa OCHOBE 2 — 3
HMCTOYHHKOB MH(pOpMaIuu (PU3nYecKoro CoAaep’kaHus, B TOM YHCIIE IMyOJMYHO JCNIaTh KPaTKue
COOOINEHUsI O pe3yJibTaTaX NPOSKTOB WM Yy4YEOHBIX HCCIEIOBAHMIA, TPU 3TOM TPaMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHHHBIA armapaTr Kypca (U3UKH, CONMPOBOXKIIATH BHICTYILICHUE
MPE3EHTALNEM;
- TIPY BBINMTOJHEHUHN YYEOHBIX MIPOEKTOB M UCCIICIOBAHUN PACIIPEACIATh O0SI3aHHOCTH B TPYIITIC B
COOTBETCTBUU C IIOCTaBJIEHHBIMHU 3aJa4aMH, CJIEAUTh 3a BBIIOJHEHUEM IIJIaHA JIEHCTBUM,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYMIbI; BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHCHHE OKPYKAIOIIIHX.

Ilpeomemmnvie pezynrvmamul usyuenusa Kypca puzuku 8 Knacca:

[IpenmeTHbIe pe3yIbTaThI JOJDKHBI OTPAXKATh CHOPMUPOBAHHOCTD y 00YUAIOMINXCSI YMEHHU:
- UCIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSHUSI BEIECTBA, KPUCTAUIMYECKHME U aMOp(dHbIE Tena, HACHIIIEHHbIH U
HEHACBIUICHHBIN I1ap, BIAXXHOCTb BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEILIOBOU
JIBUraTelb; JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsAl, HIIEKTPUYECKOE I0J€, IPOBOJHUKH H
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
- pa3n4ath sABJIECHUA (TEIJIOBOE paclIMpeHHe /cxKaTue, Terulonepeaaya, TeIIoBOe paBHOBECHE,
CMa4yuBaHHE, KaWUIAPHBIE SIBJICHUs, WCIApEHHE, KOHACHCALMS, IUIABICHUE, KPUCTAIUIM3ALNs
(oTBepAeBaHuE), KHUIIEHUE, Terjonepeaaya (TEIIONPOBOJHOCTb, KOHBEKIHS, W3IyUYCHHE);
JJIEKTpU3aLUsA TeJ, B3aMMOACHCTBHE 3apsAlOB, ICHCTBHUS DIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aMMOJIEHCTBHE MAarHUTOB, JAEHCTBHE MArHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM)
II0 OINHCAaHHUIO MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX JIAHHOE
¢du3uueckoe sBICHUE;
- pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHHM B OKpY’KaloLEM MHpE, B TOM
yucie GU3nYecKue sBJICHUs B IPUPOE: MOBEPXHOCTHOE HATSDKEHUE M KalWUISIPHbIC SBJICHUS B
IPUPOJIEe, KPUCTALIbl B Ipupoje, nznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0pa3oBaHUe pOChl, TYMaHa, UHEs!, CHEra; AJIEKTPHUUECKHUE SIBIICHUS B aTMoc(epe, 2IeKTpHUIECTBO
JKUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMid, Jpeld MOIHCOB, pOJib MArHUTHOTO MO JUIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHHE; IPU 3TOM NEpeBOJUTH MPAKTUUYECKYIO 3ajjauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA /IPU3HAKU (PU3HUECKUX SIBICHUM;
- XapakTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Yysl OCHOBHBIE
MIOJIOKEHUS MOJIEKYJSIDHO — KHHETHMYECKOM TEOpUHM CTPOEHHUS BEIIEeCTBA, IPUHIHUII
CYIIEpIIO3UIMH TToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
y4JacTka nenu, 3akoH JIxoynsa — JIeHma, 3aKOH COXpaHEHUs DSHEpPruM; IpU 3TOM JaBaTh
CJIOBECHYI0 (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTHYECKOE BhIPaKEHUE,
- 00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE CHUTYyaIHii
[IPAKTUKO — OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATh IPUYMHHO — CIECICTBEHHBIC CBS3H,
CTPOUTHh OOBsiICHEHHE U3 1 — 2 JOrM4ecKkux HaroB ¢ onopoil Ha 1 — 2 HM3y4yeHHBIX CBOWCTBA
bu3nuecKkux ABICHHUM, GPU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PELIUTh MPH NOMOIIM (U3NYECKUX METOJIOB;
UCIIONIb3Ysl OIMCAaHHUE WCCIIEIOBAHMS, BBIACIATH IPOBEPIEMOE IIPEAINOIOKEHHUE, OLICHUBATH
MIPaBUIIBHOCTh NOPSAJIKA POBEAEHUS NCCIEA0BAHMS, 1€JIaTh BBIBOIBL,



- pemath pacdy€THbIE 331a4k B 2 — 3 NeiCTBUA, MCIIOB3Ys 3aKOHBI U (OPMYJIBbI, CBSA3bIBAIOILNE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a yCIOBMS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCJIOBUE,
BBISBJIATh HEJOCTATOK JI@HHBIX JUI PpELIEHUs 3aJadyd, BBIOMpaTh 3aKOHbI U (QOPMYJIbI,
HeoOXOoquMbIe UIsl €€ pelIeHUs, NPOBOJUTH Pacd€Tbl M CPAaBHMBATh IOJYYEHHOE 3HAUEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IMPH TOMOLIM (U3UYECKUX METOJIOB;
UCMONb3Yysl OINMCAaHUE HCCIEOBaHUSA, BBIIEIATH MPOBEPSEMOE NPEANON0KEHUE, OLEHUBAThH
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIbI;

- IPOBOJUTH OMBITHI 110 HAOIIOAECHUIO (U3MUECKUX SBICHUH MM (U3NYECKUX CBOMCTB Tel
(KamwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3AyXa OT €ro o0béma, TemmepaTyphl,
CKOpOCTH IIpollecca OCTBhIBaHUS / HarpeBaHUs IpPHU M3JIyY€HUM OT LBETa HU3Iydaromed /
NOIJIOUIAIOIIEH IMOBEPXHOCTH; CKOPOCTh HCHApEHUs BOJbI OT TEMIIEpATypbl JKUIAKOCTH U
IUIOIAAN €€ MOBEPXHOCTH; AJIEKTPU3alUs TeJ W B3aUMOJEHCTBHE IEKTPUUECKUX 3apsoB;
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJld3allisl MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB; JEHCTBHsSI MarHUTHOIO IIOJISl HA IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
HPEINON0KEeHUs,, cOOUpaTh YCTAHOBKY M3 IPEIOKEHHOT0 OO0OpYJIOBAaHUS; ONMCHIBATH XOJ
OTIBITa U (JOPMYJIHUPOBATH BHIBOJIBI,

- BBINOJHATH HPSMbIE M3MEPEHHsI TeMIIepaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3YXa, CHIIbI
TOKa, HANpPSHKEHHWS C HCIOJIb30BAHMEM AaHAJOTOBBIX HPUOOPOB W JATYMKOB (PH3MUECKUX
BEJIMYMH; CPABHUBATH PE3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeLIHOCTH;

- TPOBOJHUTH HCCIECIOBAHMWE 3aBHCUMOCTH OJHOW (PU3UYECKON BEIWYMHBI OT JIPyroil ¢
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU IONEPEYHOr0 CEUEHUsl U yIEIbHOIO0 COIPOTUBIICHUS BELIECTBA MPOBOJHUKA;
CHJIBI TOKa, MIYILIEro uepe3 IMPOBOJHUK, OT HANPsHKEHHS Ha HPOBOJHHKE; MCCIEIO0BAHUE
[IOCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIJIAHUPOBATh
UcclieIoBaHue, cOOUPATh YCTAHOBKY U BBINOJHATh U3MEPEHHUS, CIeLys IPEJIOKEHHOMY IUIaHy,
(GUKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBHCHMOCTH B BHUJAE TaONWIl U TpaduKOB, IENaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

- IPOBOJAUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIUUYUH (yAeIbHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TNPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPHUUECKOr0 TOKA): IUIAHUPOBATh
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelysl MPEAJIOKEHHON UHCTPYKIMH, U
BBIUNCIIATh 3HAUEHNE BEIIMUNHBL,

- OO0 1aTh MpaBUila TEXHUKU 0€30M1acHOCTH IIpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

- XapakTepu30BaTh MPUHIMIIBI JEHCTBUS HM3YYEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopol Ha MX OMNHMCAHHUA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKON SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbI, HarpeBaTelIbHbIE AIIEKTPONPUOOPH! (TPUMEpPBI), SIEKTPUUECKHUE MPEIOXPAHUTENN;
3JIEKTPOMArHuT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MCIONb3ys 3HAHHUA O CBOMCTBax
(bu3nyecKux sIBICHUN U HEOOXOUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI 3JIEKTPUUECKHUX
Lenel ¢ MOCIe0BATEIbHBIM U MapalIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, Pa3iinyas yCJIOBHbBIE
0003HaUEHHSI ITIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

- IPUBOAUTH MPUMEPHI / HAXOAUTH MH(OPMALIUIO O MPUMEPAX MPAKTUUYECKOT'O HUCIIOJIb30BAHUS
(¢u3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30M1acHOCTH P 00palleHUH ¢
npubopaMyl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/0pPOBbS U COOJIOJEHHUS HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPYKAIOIIEH CPELIE;

- OCYILECTBIATh MOUCK MH(pOpManuu (U3NYECKOro cojepkaHusi B ceTH VHTepHeT, Ha OCHOBE
UMEIOUIMXCA 3HAHUW W NYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMalLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;



- HCIIOJIb30BaTh MIPH BBHINOJHEHUH YYE€OHBIX 33JaHUM HAYyYHO — MOMYJSPHYIO JIUTEPATYpPYy
(GU3MYECKOTO COAEpIKAHMSI, CIPABOYHBIE MaTepHallbl, pecypchl cetu HHTEepHET; BIAneTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOMN
CHUCTEMBI B JIPYTYIO;
- CO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE U KpaTKHUE YCTHBIE cooOIIeH s, 000011as nHhOopMaLnio
U3 HECKOJBKUX MUCTOYHHKOB (PU3UYECKOTO COJEP)KAHUS, B TOM YUCIC MyOJUYHO MPEACTABISATH
pe3yabTaThl IMPOEKTHOM WM MCCIEIOBAaTEIbCKOM JESATENIBHOCTU; IPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXAATh BBICTYTUICHUE
MpE3EHTaLNECH;
- TIPY BBIMIOJTHEHUN YYEOHBIX TIPOEKTOB U MCCIEAOBAHUN (PU3UIECKUX MPOIIECCOB PACTIPEIEIISITh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMH, CICUTH 32 BHIITOJTHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh TPYNINbl; BBICTPAaUBaTh KOMMYHUKATHUBHOE  B3aUMOJCHCTBUE, MPOSBIISL
TOTOBHOCTh pa3peiiaTh KOHQIUKTHL.

Ilpeomemnsie pe3ynomamol uzyuenusn Kypca uzuxu 9 knacca:

[IpenmeTHbIC pe3yIbTATHI JOJDKHBI OTPAXKATh CHOPMUPOBAHHOCTD y 00YUYAIOMIUXCSI YMEHU:
- HCNOJBb30BaTh TMOHATHA: CHCTeMa OTcuéra, MaTepuanbHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUS, Nedopmanus (ynpyras, IIacTHUecKas), TpeHHe,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH; LIEHTP TSKECTH; aOCOIIOTHO
TBEPIOE TEJNO, IIEHTP TSHKECTH TBEPIOTO TEJla, pAaBHOBECUE; MEXaHMUECKUE KOJICOAHUSI U BOJIHBI,
3BYK, MH(PPA3BYK U YJIbTPA3BYK; AJIEKTPOMATHUTHBIC BOJHBI, [IKajda 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NAITBHO30PKOCTb, CIEKTPHI HCITyCKaHUS | MOTJIONICHUS; anbda -, 6eTa - u
raMma — U3J1y4eHHs], U30TOIIbl, siIepHasi SHEPTreTUKa;
- pasnuyarh SBJIEHMS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE [BIWKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJIEUCTBUE TeJl, PEAaKTUBHOE IBHKEHHE, KoJebaTeIbHOe
JIBIDKCHHUE (3aTyXarollue M BBIHYXKJICHHbIE KOJICOaHUsI), PE30HAHC, BOJHOBOE JBUXKEHUE,
OTpaKeHHME 3BYKa, OJIIEKTPOMArHUTHAs MHIYKIUS, MPSMOIMHEHHOE pacnpoCTpaHEHUE,
OTpakKeHHE U MPEIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPaXKCHHE CBETA, PA3JIOKEHHE Oesoro
CBETa B CIEKTP M CIOXEHHE CIIEKTPaJbHBIX IBETOB, ECTECTBEHHAs paJUOAaKTHUBHOCTD,
BO3HHMKHOBEHHUE JIMHEWYATOr0 CIEKTpa U3JIy4eHHs) IO OMMCAHUIO UX XapaKTepPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SBICHUE;
- pacro3HaBaTh IMPOSIBIIEHUE M3YUYEHHBIX (U3UYECKUX SIBICHUN B OKpYXKaloIleM Mupe (B TOM
yucie (usnueckue sBIEHHUS B MPHUPOJE: MPUIMBBI U OTIUBHI, ABWKEHHE IutaHeT CoJHEYHOH
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMHU,
36MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 5XO, LBETA TeJ, ONTUYECKUE SIBICHUS B
npupose, OHMOIOrMYecKoe JeHCTBUE BUAMMOIO, YJIbTPA(PHOIETOBOIO M PEHTTE€HOBCKOIO
U3IY4YeHUH; €CTECTBEHHBIH paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4Hd, pagHoaKTUBHOE
U3JTy4Ye€HUEe NPUPOJHBIX MHUHEPAJIOB; JEHCTBUE pPAJMOAKTUBHBIX HW3JIyUEHUHM Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
CBOICTBa / IpU3HAKU (PU3MUECKUX SBICHHI;
- ONHUCHIBATh HM3yUEHHBIE CBOWCTBA TeNl M (PU3MUECKUE SIBJICHHUS, UCHONb3Yyd (PHU3HMUECKUE
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAs: CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JABM)KEHUHU, YCKOPEHUE,
NepeMelieHre, IyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJA YIPYrOCTH, CHJIAa TSKECTH,
YCKOpEHHEe CBOOOJHOrO MaJieHusi, BEC Tejla, MMITYJbC Tejla, UMIYJbC CHIIbI, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHIUAIbHAs SHEpPrus Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHLMAIbHAsT DHEPIrusl CKaTOM MpPYKUHBI, KMUHETHYECKas DHEPrus, IMOJHAs MeXaHudecKas
SHEprus, MEepUoJl M 4YacToTa KoJIeOAaHWH, AJMHA BOJIHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeidb IMPEJIOMIICHUS Cpelbl); MPH OMHCAHUU MPAaBUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICI UCTIOIb3yEMBIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (PU3NUECKUX BEITUYUH,
HaXOAUTh (OPMYIIbI, CBS3bIBAIOLINE JAHHYIO (PU3MUECKYIO0 BEJIMYUHY C JPYTUMH BEIHMYHMHAMU,
CTPOUTH TpapUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;



- XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SIBICHHUS M IPOLECCHI, HCIOJIb3Yysl 3aKOH
COXpaHEHMs JHEpPIrud, 3aKOH BCEMHPHOTO TATOTECHHUS, MPUHIMII CYNEPIO3UIMUA CHJI, TPUHIIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HMIYJIbCA, 3aKOHBI
OTpPaXEHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO M MAacCOBOIO 4HUCEN IPU
AJICPHBIX peaKUUsaX; IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3allUCHIBATh €ro
MaTeMaTHYECKOE BbIPAXKECHNUE;

- OOBACHATH (hPU3MYECKHE IPOLIECChl U CBOWCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
NPAaKTUKO — OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHO — CIIEJCTBEHHBIC CBS3H,
CTPOUTHh OOBSICHEHHWE W3 2 — 3 JIOTMYECKHMX IIIaroB ¢ OMopoi Ha 2 — 3 M3y4YCHHBIX CBOMCTBA
du3nUecKux ABICHHUH, PU3NIECKUX 3aKOHOB MIH 3aKOHOMEPHOCTEH;

- pemath pacu€THble 3a7aud (ONUparolIMecs Ha CUCTeMy U3 2 — 3 ypaBHEHMI), UCIONb3Yys
3aKOHBI U (OPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
3allUCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTAIOLIME WJINM U30BITOUHBIEC JaHHbIE, BBIOUpPATh
3aKOHBI W (OPMYJBI, HEOOXOAMWMBIE MJISi PELICHHs, NPOBOAMTH PACUYEThl U OLECHHUBATH
PEATMCTUYHOCTD MOJyYEHHOT'0 3HaUCHUsI (PU3MUECKON BEIMUHHBI,

- pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOXXHO PEHIMTH IMPH TOMOLIM (U3UYECKUX METOJIOB,;
UCMONb3Yysl ONMCAaHUE HCCIEIOBaHUSA, BBIIENATH IPOBEPSIEMOE IPEAINOJIOKEHHE, OLEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOJEHUHN U ONBITOB;

- TPOBOJUTH OIBITHI MO HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOWMCTB TEI
(u3ydyeHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs SHEPruM; 3aBHUCHUMOCTU IE€pHOJA
KOJICOAHUH TPYKUHHOTO MAaATHUKA OT MACCHI Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBHCUMOCTH OT
aMIUTUTYbl MaJbIX KoJeOaHUil; NpsMOIMHENHOE PacIpOCTpaHEHUE CBETa, pasjiokeHue 0eaoro
CBETa B CIIEKTP; U3YUYEHHUE CBOICTB M300pak€HUS B IUIOCKOM 3€pKajle U CBOWCTB M300paKeHUs
npeaMera B cobuparolei JinH3e; Ha0Iro1eHUe CIUIOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyUeHHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYAOBaHUS; OMHMCHIBATH X0
OIIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI,

- IPOBOJIUTH MPU HEOOXOJMMOCTH CEpHUIO MPSMBIX M3MEPEHUH, OMpeAeysis CpeaHee 3HAYCHUE
u3MepseMoil BeTMUnHBI ((POKYCHOE paccTossHHE coOuparolei JUuH3bI); 000CHOBBIBATH BHIOOP
croco0a u3MepeHust / H3MEPUTEIHLHOTO MpUoopa;

- IPOBOJUTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIb30BAaHUEM HPSMBIX
U3MepeHui (3aBUCUMOCTh TYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJbHON
CKOpOCTH; IIepro/ia KojeOaH! MaTeMaTH4ecKoro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpaXeHMsI OT YyIVIa MaJCeHMs): IJIaHUPOBaTh MCCIEAOBAaHUE, CAMOCTOSITENILHO COOMpAaTh
YCTAHOBKY, (PMKCUPOBATh PE3yIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUJE
TaOJHI U TPaQUKOB, AETaTh BBHIBOAKI 110 pe3yJIbTaTaM MCCIIeIOBAHMUS;

- MPOBOANUTH KOCBEHHbIE M3MEpEeHHs (U3NYECKUX BEIMYMH (CPeAHssl CKOPOCTh M YCKOpEHHue
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaACHUSs, )KECTKOCTD MPYKHUHEI,
KO3 QUIMEHT TpEeHHUs] CKOJIbKEHMs, MEXaHHWdyeckas padoTa M MOIIHOCTb, YacTOTa M HEPUOJ
KOJICOAHWH MaTeMaTHYeCKOT0 W TPYXHHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHUs; COOUMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY W BBITIOJTHATH H3MEPEHHS, CIICAYS NPEITOKEHHONH HHCTPYKIIMH; BBIYHCIISITh 3HAYCHHE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYEHHBbIE Pe3yJbTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTH
WU3MEPEHHUI;

- pa3nuyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (U3UUECKUX MOJEJeH: MaTepualibHas TOYKa,
a0COTIOTHO TBEPAOE TEJI0, TOYSUHBIM HCTOUHUK CBETA, JIy4, TOHKAs JINH3a, [IJIaHeTapHasi MOJIeNb
aToMma, HyKJIOHHas MOJIeJIb aTOMHOTO $1/1pa;

- XapaKTepU30BaTh MPUHIIMITEI JEHCTBHS HM3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omHucaHus (B TOM YHUCIE: CIUAOMETP, AATYUKH TOJOXKEHHUS, PACCTOSHUSA U
YCKOpEHUs, pakKeTa, 53XOJIOT, OYKH, MEepHUCKOI, (oToanmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (DU3MUYECKHX
ABJIEHUHN 1 HE0OX01MMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



- coOIIOIaTh MPaBUIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ TaO0paTOPHBIM 000PYI0BAHUEM;
- HCIOJIb30BATH CXCMbI M CXCMATUUCCKHUC PUCYHKU HUIYUCHHBIX TCXHUYCCKUX yCTpOfICTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTWYECKUX MPOIECCOB IMPU pPELICHUH YyuyeOHO —
NPAaKTUYECKHUX 3a]a4; ONTHYECKUE CXEMBI Ul TIOCTPOCHUS U300paKEHUH B TUIOCKOM 3epKajie U
coOuparole J1H3E;
- MIPUBOJIUTH NMPUMEPHI / HAXOAUTH MH(OPMAIHMIO O MPHUMEPaX MPAKTUYECKOTO HCIOIb30BAHUS
¢busznyecKkux 3HAHWM B MOBCEIHEBHOM XU3HU N7 oOecriedeHust 6€30MacHOCTH MpU O0paleHUH
¢ mpubopaMu M TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbsI U COOIIOJACHHUS HOPM
9KOJIOTMYECKOT0 IOBEJICHUS B OKpPYKaloIlIel cpeie;
- OCYWIECTBIISITh TMOUCK HH(pOpManu (U3NYECKOTO conaepkaHuss B cetn HHTepHer,
CaMOCTOSITENIbHO  (OpPMYJUpPYsT  TOMCKOBBIM  3ampoc, HAXOAWTh IyTH  OMpeesieHus
JIOCTOBEPHOCTH IMOTYYCHHON MH(OPMAIMH HA OCHOBE MMEIOIIUXCS 3HAHUNA U JIOTIOTHUTEILHBIX
HCTOYHUKOB;
- WCIIOJIb30BaTh TPH BBINIOJHEHUHM YYEOHBIX 3aJaHWl HAy4YHO — MOMYJSIPHYIO JIUTEPATYpPY
buznyecKkoro cojaep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchbl cetu IHTepHeT; BlaneTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;
- CO31aBaThb CO6CTB€HHI>I€ IMUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBC I/IH(l)OpMaHI/II/I u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJCpKaHUsl, MyOJMYHO MPEICTAaBIATh PE3yIbTaThl
HpOGKTHOI;'I nJIn I/ICCJICIIOBaTeJII)CKOfI ACATCIIBHOCTU, IIPU 3TOM TI'PaMOTHO HCIIOJIb30BATh
M3YYCHHBII MOHATUMHBIN anmapar U3y4yaeMoro pasjaeina (GU3HKU U COMPOBOXKIATH BHICTYILIICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

BovinyckHuk 0cHOGHOII WIKOIbL HAYYUMCA:

- coOmroaaTh mpasmiia 6€30MAaCHOCTH M OXPaHbl TPyAa MPH padoTe ¢ yuyeOHBIM U TaOOpaTOPHBIM
000py10BaHuEM;

- IOHUMATh CMBICT OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (pu3nueckoe Teno, Gu3ndeckoe sBjIeHuE,
¢du3nueckas BeIMUNHA, €INHULIBI U3MEPEHUS;

- pacrno3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PELIMTh MPH MOMOLIM (U3UYECKHX METOOB;
AQHAJIM3UPOBAThH OTJENIbHBIE 3TAIbI MPOBEACHUS UCCIEI0BAaHUN U HHTEPIIPETUPOBATh PE3YIbTAThI
HaOJI0ICHUH U OIIBITOB;

- CTaBUTb OMNbITHI MO MCCIEA0BAHUIO (PU3NYECKUX SBICHUM WM (QU3NYECKUX CBOMCTB Ten 0e3
UCIOJIb30BAaHUS NPSMBIX HU3MEPEHUil; Mpu 3TOM (GOpMyIHpPOBaTh MpobiieMy/3anady y4eOHOTro
HKCIIEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO0 O0OpYyIOBaHUS; MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOJIBI.

Ipumeuanue. Ilpu npoBeeHNN HCCIEA0BaHUS PU3NYECKUX SBICHUN N3MEPUTEIbHBIE PUOOPHI
UCTOJB3YIOTCS JIMIIb KaK JaTYUKHM U3MEpeHUs (U3NYeCKUX BEIMYUH. 3alucu MoKa3aHWH
HPSIMBIX U3MEPEHUH B ATOM Clly4ae He TpeOyercs.

- IOHUMATh POJIb SKCIIEPUMEHTA B MIOJIYUYECHUU HAy4YHOU HH(pOpMAaLINY;

- IPOBOJUTH NMPSAMbIE U3MEpPEHUs (PU3MUECKUX BEIUYUH: BPEMs, pacCTOSIHUE, Macca Tesa, 00beM,
cuila, TeMmIeparypa, atMoc(epHOoe JaBleHUE, BIAKHOCTh BO3/yXa, HANpsHKEHHE, CUjla TOKa,
paavanMoHHBIA (OH (C HCHOJB30BaHUEM JO3UMETpPA); MPH 3TOM BBIOMPATh ONTUMAJIbHBIN
Croco0 U3MepeHHsl U UCII0JIb30BaTh MPOCTEHIIINE METOABI OLEHKH MOTPEIIHOCTEH H3MEpEHUH.
Ilpumeuanue. Jlwobas ydeOHas mnporpamMma JoJDKHA OO€CIeUnBaTh OBJAJEHUE TPSIMBIMHU
U3MEPEHUSIMH BCEX MEePEUUCICHHBIX (PU3NUYECKUX BETHUYHUH.

- MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C MCIIOJIb30BAHMEM MPSIMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHMpPOBATh YCTaHOBKY, (PMKCHpPOBATH Pe3YyJbTAThl IMOJy4YEHHON
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHAE TaOMUI U TpaduKOB, JeJaTb BBIBOJABI 110
pe3yJibTaTaM MCCIIEA0BaHNUS;

- TMPOBOJUTH KOCBEHHBIE H3MEPEHMs] (PU3NYECKUX BEIUYMH: IPH BBINOJHEHUH H3MEPEHHM
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIeIys MpPeUIOKEHHOW HHCTPYKLUH, BBIUYUCISATH
3HAYEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJyUYEHHBIE PE3YJIbTAThl C YUYETOM 33aJJaHHOW TOYHOCTHU
U3MEPEHHUI;



- AQHAJINW3UPOBATh CHUTYallUM MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, Yy3HaBaTh B HHX
MPOSIBIICHUE M3YYCHHBIX (U3MYECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTH
UMEIOLIUECs 3HAaHUS 7151 UX OOBSICHEHUS;
- MOHUMATh MPHUHIIMITBI ICHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPONCTB, YCIOBHS UX
0€30MacHOro UCMOJIb30BaHMS B IIOBCEHEBHOM KU3HU;
- WCMOJIb30BaTh IPH BBINOJHEHHHM YYEOHBIX 3a7ad HAayYHO-IIOMYJSAPHYIO JIUTEpaTypy o
buznyecKux SIBICHUSAX, CIIPABOYHbIE MaTepuabl, pecypchbl IHTepHeT.

Buvinycknuk noiyuum 603M0MCHOCHb HAYUUMbBCA:

- 0CO3HaBaTh IIECHHOCTh HAYYHBIX MCCIEI0BAaHUHN, posib (PU3UKU B PACIIUPEHUU IMPEACTABICHHIMA
00 OKpy»XaroIleM MUPE U €€ BKJIaJ B YJIyUIlIEHUE KaUeCTBA KU3HU;
- HUCIOJB30BaTh MPUEMBl MOCTPOCHUSA (UBUYECKUX Mojenell, moucka U (HOpMYIHPOBKU
JIOKA3aTeJIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUYECKHX BBIBOJIOB HA OCHOBE 3MIIMPUYECKHU
YCTaHOBJICHHBIX (DAKTOB;
- CpaBHMBATh TOYHOCTh M3MEPCHHS (PU3MYECKHX BEIMYUH 1O BEIMYMHE MX OTHOCHTEIHHOU
MOTPEUIHOCTH IIPU ITPOBEICHHUHU MPAMbBIX U3MEPEHUN;
- CaMOCTOSITEIIEHO MPOBOJUTH KOCBEHHBIC U3MEPEHUS U UCCIICAOBAHMS (PU3MUECKUX BEIUYHH C
MCIIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpEHUs (PU3NYECKUX BETUYMH, BHIOMpATh CPEICTBa
U3MEPEHUsI C y4eTOM HEOOXOJMMON TOYHOCTH H3MEpeHUi, 00OCHOBBIBATH BBIOOp crocoda
U3MEpPEHMs], aJCKBATHOIO IIOCTABJICHHOW 3ajaye, MPOBOAUTh OLEHKY JIOCTOBEPHOCTHU
IIOJIyYEHHBIX PE3YJIbTATOB;
- BOCIIPUHUMATh UH(GOPMAIUIO0 PU3NYECKOTO COJEPKaHUsl B HAYYHO-TIOMYJISIPHON JTUTEpaType U
CpeACTBaXx MaccoBOM WH(pOpMAIMK, KPUTHYECKH OLEHUBATH TOJIYYCHHYIO HWH(POPMAIHIO,
aHAIM3HUPYS ee Co/Iep KaHKe U JaHHbIE 00 HCTOYHUKE HH(POPMAIIHH;
- CcO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS O (PU3MUECKUX SBICHUSAX HA
OCHOBE HECKOJBKMX HCTOYHHKOB HMH(OpMalMU, COMPOBOXKAATh BHICTYIUICHHWE MpE3eHTalUeH,
YUUTHIBAsi 0OCOOCHHOCTH ayAUTOPUH CBEPCTHHUKOB.

Mexanuueckue sagnenun. Boinycknuk nayuumcea:
- pacro3HaBaTh MEXaHUYECKUE SBIICHUS U OOBACHATH Ha OCHOBE UMEIOIINXCSI 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS NPOTEKAHUS ITUX SIBJIICHUN: PABHOMEPHOE U HEPABHOMEPHOE JBUKEHHUE,
PaBHOMEpPHOE U DPABHOYCKOPEHHOE  IPSIMOJMHEWHOE  JBUXKCHHE,  OTHOCUTEIBHOCTH
MEXaHUYECKOT0 JBUKEHUS, CBOOOJHOE Ma/IeHNue Tell, pPABHOMEPHOE JBUKEHHUE IO OKPYKHOCTH,
VHEpLMS, B3aUMOJICMCTBUE TEJl, PEAKTUBHOE JBWKECHUE, Iepeiada JaBJICHUs TBEPABIMUA TEIAMH,
KUAKOCTAMU M TrazaMu, aTMoc(epHoe [aBieHHE, IJIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOIUX 3aKPEIUIEHHYI0 OChb BpallleHHs, KOJieOaTelbHOE IBM)KEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);
- OIKCHIBaTh M3YyYEHHBIE CBOWCTBAa TEI U MEXaHMUYECKUE SIBICHUS, WCHONB3Yys (QHU3MUecKue
BEJIMYMHBI: MyTh, IEpEMEIlIEHNEe, CKOPOCTh, YCKOpEHHE, Nepuoj oOpaleHus, Mmacca Tena,
MJIOTHOCTD BEIIECTBA, CHJIA (CHjla TSDKECTH, CUla YIIPYTOCTH, CUjla TPEHUs), AaBlIeHUE, UMITYIIbC
Tena, KWHETUYECKasl SHEprusi, MOTeHIMaIbHas SHEPrus, MexaHudeckas paboTa, MexaHU4YecKas
mottHocTh, KIIJ] mpu coBepiienun paboThl C HCIONB30BAHMEM IMPOCTOTO MEXaHH3Ma, CHUJia
TPEeHMsI, AaMIUIUTyJa, NEpUOoJ M YacToTa KojiebaHWH, JJIMHA BOJHBI U CKOPOCTh €€
pacmpoCcTpaHEHUs; MPU OMUCAHUH MPABWIBHO TPAKTOBATh (DU3MUECKHUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX 0003HAUEHUS U €TUHUIBI U3MEPEHUs, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(bU3UYECKYIO BEIUYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HaYeHUE (PU3NUECKON BETHUNHBI,
- aHAJIM3UPOBATh CBOICTBA TEJ, MEXaHUYECKHE SBJICHUS U MPOILECCHI, UCTIONB3Ys (PU3NUECKHEe
3aKOHBI: 3aKOH COXPAaHEHUs DHEPrUHU, 3aKOH BCEMUPHOTO TATOTEHUsI, MPUHIMUI CYNEPHO3ULIMU
cun (Haxoxaenue paBHojencTBytomen cuibl), I, I u Il 3akonbr HetoToHA, 3aK0H cOXpaHEHUs
uMIyibca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; NmMpu 3TOM pasiinyaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;
- paznuYaTh OCHOBHBIC MPHU3HAKM HM3YUYEHHBIX (U3MUECKUX MOJENel: MarephalbHas TOYKa,
MHEpLUaIbHAs CUCTEMA OTCUETA;



- pemaTh 3aJayd, HUCHOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMsI SHEPruM, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cynepnosumuu cwi, I, II u III 3akonsr HeroTonHa, 3akoH
COXpaHEHMsT HMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u  (Gopmyiisl,
CBSI3bIBaIOIIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tejia, IJIOTHOCTh
BEUICCTBA, CUJA, JABJICHHUE, UMITYJIbC Teld, KUHETUYECKasl YHEPrusi, MOTEHUUAIbHAs JSHEPrus,
MexaHuueckasi paboTa, mMexaHuueckas MomHocTh, KIIJ] mpocToro mexaHu3ma, CHia TPEHHS
CKOJIBXKEHUs, KO3 (PULMEHT TpeHus, aMIIUTY1a, IEPUOJ M YAaCTOTa KOJIeOaHU, JUIMHA BOJIHBI U
CKOpPOCTb €€ PacIpOCTPAHEHUs): Ha OCHOBE AHAIM3a YCIIOBHMs 3aJadd 3allMChIBATh KPaTKOe
yCIOBHE, BBIIEIATh (U3NYECKHUE BEIMYUHBI, 3aKOHbI U (OPMYJbI, HEOOXOOUMBIE i €€
pelIeHHs, TPOBOAUTH PACUEThl U OI[CHUBATH PEAbHOCThH MOJYYCHHOTO 3HAYEHUs (pu3muecKon
BEJIMYMHBI.

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMBCA:
- MCII0JIb30BaTh 3HAHUSA O MEXAHMUYECKUX SBJICHHSX B ITOBCEJHEBHOM XM3HM Ul oOecredyeHus
0€301acHOCTH MpU 00paIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS
3JI0POBbsl U COOJIIOZCHUS HOPM HKOJIOTHUECKOr0 MOBEICHMsS B OKpPY’KalolLIel cpese; NPUBOANUTh
IPUMEpPBI MPAKTUYECKOTO HCIOIB30BaHUSA (PU3MYECKUX 3HAHUH O MEXaHMYECKUX SBICHHSIX U
(Gu3nUecKux 3aKOHaX; HpPHUMEPbl HCIOJb30BaHUS BO300HOBIIAEMBIX HCTOUYHUKOB SHEPIUU;
DKOJIOTMYECKUX IOCIIEICTBUNA UCCIEN0BAaHUS KOCMUYECKOIO IIPOCTPAHCTB;
- paszauyaTh I'paHULbl IPUMEHMMOCTH (U3MUECKUX 3aKOHOB, IOHMMAaTh BCEOOLIMI XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHMs] MEXaHWYECKOW 3HEpPruM, 3aKOH COXPaHEHMSI
UMITYJ1bCa, 3aKOH BCEMUPHOI'O TATOTEHHUS1) U OTPAaHUUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u zip.);
- HaXO/IUTh a/IeKBAaTHYIO MIPEUIOKEHHOM 3a71a4ue (pU3NMUECKYI0 MOJIeNb, Pa3pelaTh NpodieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHWW 110 MEXAaHHUKE C HCIIOJIb30BAHMEM MATEMAaTHYECKOrO ammapara,
TaK U IIPYU MOMOIIY METOAOB OLICHKHU.

Tennogvie aénenusn. Boinycknuk nayuumeces:
- pacmo3HaBaTh TEIUIOBbIE SBJICHHUS M OOBSICHATH Ha 0aze MMEIOUIMXCS 3HAHUM OCHOBHbBIE
CBOWCTBA WJIM YCIIOBHS TPOTEKAHUS ITUX SBICHUN: nuddy3us, naMeHeHne odObema Tel MpH
HarpeBaHuu (OXJIAXJIEHUN), OOJbIIas CKUMAEMOCTh Ia30B, Majlas CXKMMAEMOCTh KMJIKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCIIAPEHHE, KOHJCHCALUs, IUIaBICHUE, KPUCTAIIIN3ALINS,
KUIIEHHE, BJIAXXKHOCTh BO3JyXa, pa3jMyHble CIOCOOBI Tersonepeaayn (TemIoNnpoBOAHOCTD,
KOHBEKIIMSI, M3JIy4YeHHE), arperarHble COCTOSHHS BEIIECTBA, TIOIJIOIIEHWE DSHEPIUU IMpuU
UCIIAPEHUU KUJKOCTU WM BBIACIICHHE €€ IPU KOHACHCALMHU I1apa, 3aBUCUMOCTb TEMIIEPATypbl
KHUIIEHUS OT JIaBJICHUS;
- ONMCHIBATh U3yUEHHBIE CBOICTBA TEN U TEIUIOBBIE SIBICHUS, HCIOJb3Ysl (PU3NUYECKHE BETUYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPTUs, TEMIIEpaTypa, yAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TeIUIOTa IUIABJIEHUS, YJeNbHas TeIuloTa MapooOpa3oBaHusi, yJeNlbHas TEIUIoTa
CrOpaHMsl TOIINBA, KOA(M(ULMEHT IMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTelis; IPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUN CMBICH MCIIOJB3YEMbIX BEJIUYMH, HUX OO0O3HAUYeHUs u
€AMHMIIBI U3MEPEHMsI, HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3HMUECKYIO BEIUUYHMHY C
JPYTUMH BeJTMYMHAMHU, BEIYUCIATH 3HAUCHHE (PU3NUECKOIN BETMUNHBL;
- pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3HUECKUX MOJIENEH CTPOEHUs Ia30B, KUAKOCTEN
Y TBEPABIX TEII,
- TPUBOJUTH MIPUMEPHI MPAKTUYECKOTO HCHOIb30BAaHUS (PU3MUECKHX 3HAHMM O TEMJIOBBIX
ABJICHUSIX;
- pemiath 3a/a4yM, UCIONb3Ys 3aKOH COXPaHEHUS PHEPruH B TEIUIOBBIX Ipoleccax U (HOopMybl,
CBsI3bIBalOIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEeMIepaTypa, yjaelbHas
TEIUIOEMKOCTb BEIECTBA, yJeJIbHAs TEIJIOTa IUIaBJIECHUs, yAeIbHAas TEIUIOTa NapooOpa3oBaHMUs,
ylenbHas TEMJoTa CrOpaHus TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOT0 JECWCTBUS TEIIOBOTO
JBUTATENIs): HAa OCHOBE aHaju3a YCJIOBUS 3a/ayMl 3allMChIBaTh KPATKOE YCJIOBHE, BBIICNATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAHWMBIE ISl €€ PELIeHHs, MPOBOAUTH
pacueTsl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOT0 3HaYeHHs PU3NYECKON BETMUHHBI;



- aHaJM3UpOBaTh CBOMCTBA TE€J, TEIJIOBbIE SBJICHUS M MPOILECCH], HCIOIb3Ys] OCHOBHBIE
MOJIOKCHHA ATOMHO-MOJICKYJISIDHOTO Y4YCHHA O CTPOCHHWH BCIICCTBA M 3aKOH COXPAHCHUA
SHEPTUHU.

Boinycknuk nonyuum 603M03CHOCHb HAYUUMbCA:
- HCMOJb30BaTh 3HAHUSA O TEIJIOBBIX SIBJICHHUSX B IMOBCEJIHEBHON JXU3HU ISl 0OECIeYEeHHs
0e301acHOCTH TpU 00paleHnH ¢ MPUOOPaMHU U TEXHUYECKHUMHU YCTPOUCTBAMM, JIJIsl COXPAaHCHUS
3JI0POBBSL U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaloUe cpene; MpUBOIUTh
MMPUMCEPDbI KOJIOTHICCKUX HOCJIGIICTBI/Iﬁ paGOTBI Z[BI/II‘aTeJIef/'I BHYTPCHHCEI'O CropaHus, TCIIJIOBbIX
U TUJIPOAJIEKTPOCTAHIINA;
- pasznuyaTh TPAHHUIBI TPUMEHMMOCTH (U3UYECKUX 3aKOHOB, MMOHMMATh BCEOOIIUI XapakTep
byHIaMeHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPIHH B TEIUIOBBIX MPOIECCAX)
" OTPpaHUYCHHOCTDH UCIIOJIb30BAHUA YaCTHBIX 3aKOHOB;
- HaXOJIUTh a/IEKBaTHYIO MPEII0KEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh MpooaeMy Kak
Ha OCHOBC HUMCIOIIUXCA 3HAHUM O TEIIOBBIX SIBJICHUSAX C HCIOJB30BAaHHEM MAaTEMaTHYSCKOTO
amnmnapara, Tak 1 IpHu MOMOILY METOJI0B OLICHKH.

Inexmpuueckue u macHumuole aeieHusd. Boinycknuxk nayuumecesa:
- pacmo3HaBaTh JJIGKTPOMATHUTHBIC SBIEHUS U OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WIIH YCJIOBUS HNPOTCKAHUA ITUX SIBJICHUIM QJICKTpHU3alusa  TCII,
B3aMMOJICICTBHE 3apsOB, JJIEKTPUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MaFHI/ITHOG), BSaHMOIIeﬁCTBHe MAarauToOB, JJICKTPOMAarduTHas1 WHAYKIUS, Ilel\/JICTBI/Ie MAarHuTHOI'O
MoJii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYIO YacTHIly, JAeWCTBUE
SJICKTPHUYCCKOI'O IIOJIA Ha 3apsKCHHYIO 4YaCTHIY, 3JICKTPOMArHUTHBIC BOJIHBI, HpﬂMOHHHCﬁHOC
pacrnpocTpaHeHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, IUCIIEPCHSI CBETA;
- COCTaBJIAAITb CXCEMbI OJICKTPUUCCKUX Heﬂeﬁ C IOCICAOBATCIbHBIM W ITapalJICJIbHBIM
COEITMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYCHUSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOILTMET));
- HCMOJb30BaTh ONTUYECKUE CXEMbl JUIsi MOCTPOCHHUS HM300pakeHUH B IUIOCKOM 3€pKaje U
coOuparoIeit JTMH3E;
- ONUCHIBATh U3yUYCHHbIE CBOMCTBA TEN U AJIEKTPOMArHUTHBIE SBJICHUS, UCTIONb3Ysl (PU3UUECKHe
BEJIMYMHBI: AJIEKTPUYECKUIN 3apsj, CHJia TOKa, AJIEKTPUUYECKOE HamNpsHKEHHUE, 3JIEKTPUUYECKOe
COIIPOTHUBIIEHUE, YAETbHOE COPOTUBIIEHHE BELIECTBA, pPab0OTa 3JIEKTPUUYECKOIO OIS, MOIIIHOCTh
TOKa, (JOKYCHOE pacCTOSHHE M ONTHUYECKas CHUJIA JIMH3bl, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETAa; NpPU ONHCAHUU BEPHO TPAKTOBATh (U3NYECKUHA CMBICI
HCIIOJIB3YCMbIX BCJIWYHH, HX 0003HauYeHusT H CAWHUIBI U3MCPCHUA; HAXOIUTH (1)OpMy.]'IBI,
CBSI3bIBAIOIIME JJAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMUYUHAMU;
- aHaJIUM3HupoOBaATh CBOMCTBA TCJI, OJJCKTPOMArHUTHBIC ABJICHHA MW IIPOLECChI, HCIOJIb3Yyd
(bu3nUeckre 3aKOHbI: 3aKOH COXPAaHEHUs JEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Liend,
3akoH Jlkoyns - JleHna, 3aK0H NPSIMOJMHENWHOIO PacnpOCTPaHEHUs CBETA, 3aKOH OTPAaKEHUs
CBETa, 3aKOH NPEJIOMJICHUs CBETa; MPU 3TOM pa3jinyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BbIPAKEHUE;
- OpPUBOAMUTH TPUMEPhl NPAKTUYECKOTO MCIONAB30BaHMA  (U3MYECKUX 3HAHUH 00
SJICKTPOMArHuTHBIX SABJICHUIX,
- pemiath 3agaydd, UCHONb3ysd (QU3MUecKHe 3aKOHbI (3akoH Oma Ui yyacTKa Ienu, 3aKOH
Jxoyns - JleHna, 3aKOH NPSIMOJIMHEWHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETAa,
3aKOH MpPEJIOMJICHUsI CBeTa) U (OPMYJIbI, CBS3bIBAIOLINE (U3UUECKUE BEIMUYUHBI (CHJa TOKa,
AIIEKTPUYECKOE HANpsDKEHUE, DSJEKTPUYECKOe COIMPOTUBIIEHUE, YAEIbHOE CONPOTHUBIIEHUE
BEIIIECTBA, paboTa 3IEKTPUUECKOTO MO, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE M ONTHYECKas
CuJjia JIMH3bI, CKOPOCTH JJICKTPOMArHUTHBLIX BOJIH, AJIMHA BOJIHBI M YaCTOTa CBETa, q)OpMy.]'H)I
pacueTa 3JIEKTPUYECKOr0 CONPOTUBIIEHHUS IIPH N1OCIIE0BATEILHOM U NApAJUIEIbHOM COEIMHEHNN
IIPOBOJHMKOB): HAa OCHOBE aHaJIM3a yCJIOBUS 33/1a4d 3alHMCBIBaTh KPaTKOE YCJIOBHE, BBIIEIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAHWMBIE ISl €€ PELIeHHs, MPOBOAUTH
pacyeThl U OUCHUBATDh PCAJIBHOCTD IMMOJIYUCHHOI'O 3HAYCHU A (1)I/ISI/I‘ICCKOI71 BCJINYHHBI.



Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA:
- HCIOJb30BaTh 3HAHUS OO0 ODIEKTPOMATrHUTHBIX SIBJICHUSAX B IIOBCEAHEBHOM >KU3HU IS
oOecrieyeHus 0€30MaCHOCTH MPH OOPALIEHUH C NPUOOpPaMU M TEXHUYECKUMH yCTPONUCTBAMH,
JUISL COXPAHEHHUs 37I0POBbS M COOJIOEHHUS HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpY’KaIOUIeH
cpelie; IPUBOJUTH IPUMEPHI BIUSAHUS 3JIEKTPOMArHUTHBIX U3JIy4YEHHUI Ha KUBBIC OPraHU3MBI,
- pasznuuaTh TPAHHUIBI TPUMEHHUMOCTH (U3MUECKUX 3aKOHOB, NMOHMMATh BCEOOIIMI XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHHUs IEKTPHUUYECKOro 3apsia) U OrpaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB (3akoH OMa I yyacTka Ienu, 3akoH Jxoys - JIeHna);
- HCIOJIB30BaTh IIPUEMBbl IOCTPOEHUS (PU3MUECKUX MOAeNeH, Moucka U (HOpMYyJIUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBHIX THIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIMPUUYECKU
YCTaHOBJICHHBIX (DAaKTOB;
- HaXO/IUTh aJICKBATHYIO MPEUIOKEHHON 3a1a4ue (PU3HMUECKYI0 MOJIeNb, Pa3pemaTh MpooieMy Kak
Ha OCHOBE MMEIOLMXCA 3HAHUH OO0 JIEKTPOMArHUTHBIX SBJIEHUSX C MCIOJb30BaHUEM
MaTEMaTUYECKOT0 annapaTa, Tak U IIPU IOMOIIU METOA0B OLICHKHU.

Keanmoewie aenenua. Boinycknuk nayuumcesa:
- pacro3HaBaTh KBAaHTOBHIC SBICHHS W OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIC
CBOMCTBA WM YCJIOBHS IPOTEKAHUS OTUX SBICHUI: €CTECTBEHHAs M MCKYCCTBEHHas pajuo-
AKTUBHOCTb, O -, } - U Y - U3JIy4€HUs, BOSHUKHOBEHHE JTMHEMUATOr0 CIIEKTpa U3JIy4EHUs aTOMa;
- ONHUCHIBATh M3yUYCHHbIE KBAHTOBBIC SIBJIICHUS, MCIOJIB3Ys (DU3MUYECKHE BEIUYMHBI: MAaCCOBOE
YHCII0, 3apsII0BOE YUCIIO, NEPUOJ MOJIypacnaaa, SHeprus (GOTOHOB; MPU OMUCAHUU MPABUIBHO
TPAaKTOBaThb (U3MYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYEHUS U EIUHMLBI
U3MEpEHUS; HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIMUUHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIISITH 3HaUEHUE (PU3MUECKON BEIUYHMHBI;
- aHAJM3UPOBATh KBAHTOBBIC SBIICHHS, HCIIONB3YS (PM3MYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXPAHEHHs DHEPIUU, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOTO 3apsia, 3aKOH COXpPaHEHUS
MacCcOBOI'0 YHUCJIAa, 3aKOHOMEPHOCTH H3JIY4YEHHUS M IIOIVIOIIEHHUS] CBETa aTOMOM, IIPU 3ITOM
pas3yinyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U €r0 MAaTEMAaTHUECKOE BbIPAXKEHUE;
- pa3nuyaTrbh OCHOBHBIE NPU3HAKHU IUIAHETAPHOM MOJEIN aTOMa, HyKJIOHHOM MOJIENM aTOMHOTO
A1pa;
- TOpUBOJUTH TPUMEPHI TMPOSIBICHHA B MPUPOJE U MIPAKTHYECKOTO HCIOIb30BAHUS
pPaZvoaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIINM, CIEKTPAIEHOTO aHAIN3a.

BoinyckHuk noayuum 603mM0)4CHOCHIb HAYYUMbCA:
- UCIOJIb30BATh MOJTYYECHHBIE 3HAHUS B MMOBCEJTHEBHOM >KU3HU MPHU OOpaIleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMU (CUETYMK MOHU3UPYIOIIMX YaCTHUIl, TO3UMETP), Ui COXpaHEHUs
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY Karollei cpejie;
- COOTHOCHUTD SHEPTUIO CBSA3M ATOMHBIX si/1ep C 1e(EeKTOM MacChl;
- IPUBOJUTH IIPUMEPHI BIMSHUS PAaAUOAKTUBHBIX M3JIyY€HUHN HA KUBBIE OpPraHU3MBbl; IOHUMATh
MPUHLINI JEHCTBUS TO3UMETPA U pa3inyarh yCIOBUS €r0 UCIOIb30BaHUS;
- TOHMMAaTh JKOJIOTWYECKHE TpoOJIeMbl, BO3ZHHUKAIOIIME TPU HCIOIb30BAaHUU ATOMHBIX
AIIEKTPOCTAHLIUMN, U MTyTHU PEIICHUs 3TUX MPOOJIeM, IEPCIEKTUBBI NCIIOJIb30BaHUS YIIPABIISIEMOTrO
TEPMOSIIEPHOTO CUHTE3a.

Inemenmor acmponomuu. Boinycknuk nayuumes:
- YKa3bIBaTh Ha3BaHUs 1aHeT CONIHEYHON CUCTEMBI; pa3IMyaTh OCHOBHBIE IPU3HAKH CYTOYHOTO
BpallleHus 3Be3Horo Heba, ABmxenust Jlynsl, CoiHIa U MJIaHET OTHOCUTENIBHO 3BE3/1;
- IOHUMATh Pa3IN4Us MEX1y T€IMOLEHTPUUECKON U I€OLIEHTPUUECKON CUCTEMaMHU MUPa;

BoinyckHuk noayuum 603m04cHOCHb HAYYUMbCA:
- YKa3bIBaTh OOIME CBOWCTBA M OTIMYMUS IUIAHET 3€MHOM TPYIIIbI U MJIAHET-TUTAaHTOB; MaJbIX
ten ConHeyHOW cucTeMbl M OOJBIIMX IUIAHET; MOJIb30BAaThCS KApTOW 3BE3HOTO Heba mpu
HaOJIOICHUAX 3BE3/IHOTO HEOA;
- pa3nu4aTh OCHOBHBIE XapaKTEPUCTHUKU 3Be3] (pa3Mmep, LBET, TEMIEPAaTypa) COOTHOCUTH IIBET
3BE€3/Ibl C €€ TEMIIEPATYPOH;
- pa3iauyaTh TUIOTE3bl O MPOUCXO0KAeHUN COTHEYHON CHCTEMBI.



2. ConeprxkaHue y4eOHOTr0 mpeaMeTa, Kypca

7 knace
Ne i/m | Pazpensr Conepxanue Jlabopatopubie
paboThl
1 ®uzuka - Hayka o npupozae. Dusumueckue | 1. OnpeneneHue HeHb
= SIBJICHUS. dusuueckue CBOMCTBA TeH. | AeJICHUA
N Habmonenue u onucanue (HU3MUECKUX SBICHHUM. | U3MEPUTEIBHOTO
2 Ousnueckue BennyuHbl. V3Mepenus (usnyeckux | mpudopa.
5 BEJIMYMH: JUIMHBI, BPEMEHHU, TEMIIEpaTyphl.
§ Ousnueckue npubopsl. MexayHapoaHas cuctema
M eauHul. TOYHOCTh M MOTIPEIIHOCTh W3MEPEHMIA.
Pu3uKa U TEXHUKA.
2 Ctpoenune BemiecTBa. OmbIThI, JoKa3biBaroue | 2. OnpeneneHue
® = aTOMHOE  CTPOEHME  BEILecTBa.  [€II0BOE | pa3MepOB MajbIX TEJ.
E %’;\ JBUKEHHE aTOMOB M MOJIEKyJl1. bpoyHOBckoe
% 8. | IBHIKCHHE. Juddysus B rasax, JKHAKOCTAX M
= ° E TBEpAbIX  Teinax. B3aumogeilicTBue — 4acTHIL
T w g | BeuwlecTsa. ArperaTHble COCTOSTHUS BEILECTBa.
g = = Mopenu cTpoeHus TBEpAbIX TeEJ, KUIAKOCTEH M
lé) § @ | ra3oB. OOBSICHEHHE CBOMCTB Ia30B, )KUIAKOCTEH U
o TBEpAbIX TE€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETUYECKUX MTPE/ICTABICHHM.
3 Mexanunueckoe apixkenue. Tpaektopus. Ilytse. | 3. Usmepenue macchbl
PaBHOMepHOE M HEpaBHOMEpHOE JBUKEHHE. | TEJa Ha PhIYaKHbBIX
Cxkopoctb. ['paduku 3aBUCUMOCTH ITyTH U MOJyJIsl | Becax.
= CKOpPOCTHM OT BpemeHHM BwxkeHus. Wuepuus. | 4. U3mepenue oobema
e HNueprHocTs Ten. B3ammopeincreue ten. Macca | Tena.
2 tena. W3mepenne wMaccel Tena. IlnotHocts | 5. Onpenenenue
é % |BemecrBa. Cmma. Cmma  mwpkectd.  Cuna | IIIOTHOCTH TBEPAOTO
= © | ympyrocTu. 3akoH I'yka. Bec tena. CBs3p Mexny | Tena.
&~ | cuIO¥ TAKECTH M Maccoil Teja. 6. I'paxyupoBanue
% Cuna  TsDKeCTM  Ha  JOpyrMX  IUIaHETaX. | MPYXXUHBI U
A Junamomerp. Crnoxenune JBYX CHWJI, | U3MEPEHUE CUII
HaIpaBJIEHHBIX 1o OJIHOM MPSIMON. | TUHAMOMETPOM.
PaBHoneicTBytomas nByx cui. Cuna Ttpenus. | /. I3mepeHue cHIIbI
®uznyeckas npupoga HedecHbIX Tesl COJIHEYHON | TPEHHS C TOMOLIBIO
CUCTEMBL. JMHAMOMETpA.
4 . Hasnenue. JlaBnenune tBepabix ten. JlaBnenue | 8. Omnpenenenue
E) 2 raza. OOBsICHEHHE JaBJIEHUS Ta3a Ha OCHOBE BLITaJIKPI]iann.Ieﬁ }
X 3 MOJIEKYJISIPHO-KUHETHUECKUX MIPEJICTAaBICHUN. | CUJIbI, IEUCTBYIOLIEH
g;/_\ [lepenaua naBiaeHWs Ta3aMM M KUAKOCTAMH. | Ha IOTPYKEHHOE B
‘2 o g 3akon Ilackams. CooOmarommuecss  COCYIBI. | )KHAKOCTH TEJIO.
5 5 & | ArmocdepHoe naBienme. Mertonapl u3Mepenus | 9. BoisicHenue
% % atMocepHoro nasieHus. bapomerp, MaHOMETp, | YCIOBUM IIaBaHUS
= ; NOPUIHEBOW  JKMAKOCTHBI ~ HAacoc.  3aKOH | Teja B JKUIKOCTH.
= Apxumena. Ycnosus TJIaBaHUs TeNl.

BOB,Z[YXOHJIaBaHI/Ie.




Pa6Gota u
MOILIHOCTb.

Oueprus (13 4)

Mexanuueckass pabora. MomHocts. Ilpocteie
MeXaHU3Mbl. MOMEHT CUJIBL. Y CJIOBHUSI PAaBHOBECHUS
ppiuara. «30JI0TO€ TPaBUIIO» MEXaHUKHU. Bujbl
paBHOBecus. KoagduiueHT mnone3Horo aeicTBus
(KTI1D). DHeprusi. [TorennumansHas u
KHHeTH4eckas sHeprus. [IpeBpamienue snepruu.

10. Briicuenue
YCJIOBUS PaBHOBECHS
phluara.

11. Onpenenenue
KIIJ npu nogseme
Tena M0 HaKJIOHHOH
IJIOCKOCTH.

HroroBast koHTpobHas padoTa (1 9)

8 kiacce

Tennossie siBeHust (22 4)

TennoBoe nBWxeHHe. TemaoBoe paBHOBECHE.
Temneparypa. Buyrpennsisi sHeprus. Pabora wu
teronepenaya. TeruonpoBoanocts. KonBekius.
W3nyyenne. KonudecTBO TEmIOTHL. Y AelbHAs
TEIJIOEMKOCTh. Pacder koaudecTBa TEIUIOTHI MPHU
TeriooOMeHe. 3aKOH COXpaHEHHs U IPEeBpaIleHUs
SHEPTUM B MEXAHUYECKUX M TETUIOBBIX MPOIIECCax.
[InaBneHue MU OTBEpAEBAaHUE KPUCTAIIMYECKUX
Ten. YenpHas TeruioTa riasienus. Mcnapenue u
KoHJeHcauus. Kunenue. BiaxxHocts Bo3ayxa.
VnenpHas TEIJIoTa rapooOpa3zoBaHus.
OObsicHEHHE W3MEHEHHUS arperaTHOro COCTOSHUS
BEII[ECTBA HA OCHOBE MOJICKYJISIPHO-KMHETHYECKUX
npencraBienuii. [IpeoOpasoBanue sHepruu B
TEIJIOBBIX MallMHaxX. J[BUTarenb BHYTPEHHETO
cropanus. l[lapoBas TtypOuna. KIIJ[ TtermioBoro
JIBUTATEJIS. DKOJIOTHYECKUE POOIeMBI
MCII0JIb30BaHHUs TEIIOBBIX MAlIUH.

1. CpaBHeHue
KOJIMYECTB TETLJIOThI
MPU CMEIIUBAHUU
BO/IbI pa3HOU
TEeMIIepaTyphI.

2. Usmepenue
YAEIbHOU
TEIIOEMKOCTH
TBEPJIOTO Tela.

3. U3mepenue
BJIQYKHOCTH BO3/yXa.

DnekTpuueckue siBiaeHus (28 q)

Onextpuzamus Ten. J[Ba poja dIEKTPUYECKHX
3apsioB.  BzammopeiicTBue  3apsDKEHHBIX Tl
HpOBOI[HI/IKI/I, AUDJICKTPUKHU W TMOJYIIPOBOJHUKH.
OnexkTpuyeckoe  1mose.  3aKOH ~ COXpaHEHHUs
AIIEKTPHUYECKOTO 3apsia. JemumocTs
AIIEKTPUUECKOro 3apsija. OnekTpoH. CrpoeHue
aToMa. DnekTpuueckuil Tok. leiicTBue

AIIEKTPUUYECKOTO TOJIsI HA DJIEKTPUUYECKUE 3apsi/ibl.
Hcrounnkn TOKa. Onekrpuueckas menb. Cuna
TOKa. DNeKTpHUecKoe HarnpsHKeHHe.
DIIeKTpUUYECKOe COMpPOTUBIEHNE. 3akoH OMa s
ydacTka LEMH. IlocnenoBarenbHOE u
napajuieJIbHOE COeMHEHNE MPOBOIHUKOB. PaboTa
U MOIIHOCTh 3JIEKTPHUECKOTO0 TOKa. 3aKOH
Hxoyns - Jlenma. Kongencarop. IlpaBuna
0€30IaCHOCTH IpU paboTe C AEKTPOIIPHOOpaMH.

4. Coopka
JIEKTPUUECKON LeTH
Y U3MEPEHUE CUITBI
TOKa B €€ pa3IMYHbIX
y4JacTKax.

5. U3mepenue
HaNpsDKCHUS Ha
Pa3JIMYHBIX yYacTKax
3JIEKTPUYECKOM LIETIH.
6. PerynupoBanue
CHJTBI TOKA PEOCTATOM.
7. 3mepenue
COIIPOTHBIICHUS
MIPOBOJIHUKA TPU
MTOMOIIIM aMIIepMETpa
U BOJIbTMETDA.

8. N3mepenue
MOIITHOCTH U PabOTHI
TOKa B 3JIEKTPUUIECKOMN
JamIie.




OnbiT DOpcrena. MarnutHoe mnoje. MarHuTHoe

9. Coopka

onTuyeckas cucreMa. Onruueckue npuOopsl.

3 I0JIE MPSAMOTO TOKa. MarHuTHOE MoJje KaTylKu C | AJIEKTPOMArHUTa U

E E ToKOM. [locTosiHHBIE MarHUThl. MarHUTHOE TOJI€ | UCIIBITAHUE €r0

T~ | HOCTOAHHBIX MarHUTOB. MarHuTHOE 1OJIe 3€MIIM. | JCHCTBUS.

€ £ | BzaumopeiictBue MarHuTOB. Heiictue | 10. U3yuyenue

é E MAarHUTHOTO IO HAa NPOBOJHUK C TOKOM. | BJIIEKTPHUUECKOTO

¥ B | OnexTpuyeckuil BUraTellb. JBUTATEIS

I IOCTOSIHHOT'O TOKa
(Ha mozenn).

- Uctounuku CBETA. [Ipsimonuueiinoe | 11. ITomydyenue

= pacmpocTpaHeHHe cBeTa. Buaumoe IBWXKCHHE | H300paKeHUS IPH

%/_\ ceetuil. OTpakeHHe CBeTa. 3aKOH OTPAKEHHMS | TOMOILHU JIMH3bIL.

:jor ceera. Ilnmockoe 3epkano. IIpenomiienue cBera.

2 = | 3akoH mpenomieHus cBera. JInH3el PoOKycHOE

e paccTostHue JuH3bL. OnTuueckas cujaa JIUH3BL

g N3o0pakeHusi, naBaemble JHMH30H. [7ma3 Kkak

Hrorosast koHTpoibHas padota (1 9)

3aKoHbI B3aUMOJICCTBUS U

IBIKEeHUS Tel (34 )

9 kJ1acc
MarepuanbHas  Touka. Cucrema  orcuera. | 1. MccnenoBanue
ITepememenune.  CKOpPOCTh  HPSIMOJMHENHOIO | pABHOYCKOPEHHOIO
paBHOMEpHOTO  JBWXEHHA.  [IpsMonuHeiHOe | MBUXKEHUs Oe3
PaBHOYCKOPEHHOE  JIBHJKCHUE:! MI'HOBEHHAs | Ha4aJIbHOM CKOPOCTH.

CKOpPOCTb, yCKOpeHHe, mepemenieHue. ['paduku
3aBUCUMOCTHU KHHEMATHYECKHUX BEIWYMH OT
BPEMEHHU MPU PAaBHOMEPHOM U PABHOYCKOPEHHOM
IBKeHUH. OTHOCHTENBHOCTh MEXaHHYECKOTO
JIBYDKCHUS.

['eouieHTpUYECKast U TETUOLICHTPUYECKAs! CUCTEMBI
mupa. MHepruanpHas cuctemMa OoTcyeTa. 3aKOHBI
Hprorona. CBoOomnoe mnaacHue. HeBecomocCTb.
3aKOH BCEMHUPHOIO TAroreHus. Mmmysbc. 3akoH
COXpaHEHHUs UMIYJbca. PeakTUBHOE IBHXKEHHE.

2. I3mepenue
YCKOPCHUS
CBOOOHOTO IaJICHUS.

Mexauunueckue kojicOaHus

1 BOJTHBL 3BYK (154)

KonebarenbHoe npuxenue. Konebanus rpysza Ha
MpYKUHE. CBoboaHbIe KoJeOaHusl.
Konebarenbnas cucrema. MasTHUK. AMIUIMTYA,
nepuoJi, dactora Kosebanuil. IlpeBpaienue
SHEPruu  MNpU  KOJeOaTeIbHOM  JBUIKCHHM.
3aryxaromue KoJsie0aHus. BrinyxaeHHbIE
Kosie0aHusl. Pe3onanc. Pacnpoctpanenue
KosiebaHuil B ymnpyrux cpenax. llomepeunsie u
MPOJObHBIE BOJHBL. [linHa BOJHBL. CBS3b AJMHBI
BOJIHBI CO CKOPOCTBIO €€ pacHpOCTpPaHEHUs U
nepuosoM  (4acToToi).  3BYKOBBIE€  BOJIHBI.
CkopocTb 3ByKa. BpicoTa, TeMOp M TPOMKOCTbH
3ByKa. 9X0. 3BYKOBOM PE30HAHC.

3. UccnenoBanue
3aBUCHMOCTH Teproia
M 4aCTOTBI CBOOOIHBIX
KoJIEOAHMI MasTHHKA
OT JUIMHBI €70 HUTH.




DneKTpoMarHuTHoe moJje (22 4)

OnHOpoHOE M HEOJHOPOJHOE MAarHUTHOE IOJE.
HanpaBnenue Toka W HampaBlIeHUE JUHUKA €ro
MarHuTHOro  mons.  llpaBuio  OypaBumKa.
O6HapyxeHue MarauTHoro mnosist. [IpaBuio neBoii
pyku. MHAyKIMsA MarHuTHOrO Iojs. MarHuTHBII
notok. OmnbiTel @Papages. JIEKTpOMarHUTHas
uHAykuus. HanpaBineHne MHAYKIMOHHOTO TOKa.
[IpaBuno Jlenna. SIBieHue  CaMOMHIYKIIUU.
IlepemeHHBIM TOK. I'eHEpaTOp NEPEMEHHOTO TOKA.
[IpeoOpa3oBaHus SHEPTUU B 3IEKTPOreHEpaTOpaX.
Tpancopmarop.  Ilepemaua  smekTpuyecKOn
SHEPIMM Ha paACCTOSIHUE. OJIEKTPOMAarHUTHOE
nojie. OJEKTPOMarHUTHblE BOJIHBL. CKOpOCTh
pacupoCTpaHEHUsT  SJIEKTPOMAarHUTHBIX  BOJIH.
BnusiHue NEKTPOMArHUTHBIX — M3JyYEHHM HaA
JKUBble oOpraHu3mbl. KonebaTtenbHbId KOHTYD.
[lony4yeHne  AIIEKTPOMArHUTHBIX  KOJEOAHHIA.
[IpyHUMNBI ~ paguOCBSI3M U TEJIEBUACHMSL.
DJNIeKTpOMarHuTHas npupoaa CBeTa.
IIpenomnenue csera. [lokasarens mperomieHUS.
Hucnepcus csera. LlBera ten. Tumsl onTrudeckux

4. N3ydyeHue sBICHUS
3JIEKTPOMArHUTHOMN
WHTYKITUH.

5. HaOmronenue
CIUIOILIHOTO U
JMHENYAThIX
CIIEKTPOB
UCITyCKaHHUSI.

Ctpoenue aToma 1 aTOMHOTO siipa (18 u)

cunektpoB. [lormomenue M UCHycKaHHE CBeTa

aTOMaMH. ITpoucxoxaenue JMHEHYaThIX

CIEKTPOB.

PanuoakTMBHOCTD Kak CBUAETEIBCTBO CiOXkHOrO | 6. M3mepenue
CTpoeHusi aroMoB. Aunbda-, Oera- U ramma- | €CTECTBEHHOI'O
manydenus. OnwiTel  Pesepdopma.  Snepnas | pagpanuoHHOTO QoHA
MoJelb aroma. PaavoakTHBHBIE MPEBpAIIECHUs | JO3UMETPOM.

aToMHbIX saep. CoxpaHeHue 3apsioBOro U
MacCOBOIO 4YHUCEI TMpPHU SACPHBIX pEaKIUAX.
3KCHCpI/IM€HTaHLHHG METOAbI HcciacaoBaHuda
gacTul. I[IpOTOHHO-HEUTpPOHHAss MOJENb dAlpa.
@u3NYeCKU CMBICI 3apsSJ0BOr0 M MacCOBOIO
yucen. M3oromnsl. [IpaBuna cmemenus ans anbda-
u OeTa-pacnajia npu AIEpHBIX peakuusax. JHeprus
CBA3M dacTul B sAnpe. /[lenenume sAnep ypasa.

Iletnas  peakuud.  SlnepHas  dHepreruka.
Okojoruyeckue MpoOieMbl paboOThl aTOMHBIX
JJIEKTPOCTAHLIUMN. Jo3umerpusi. ITepuon

nojypacnaaa. 3akoH pPaJUOaKTUBHOIO pacnaja.
BinsgHue pagMOaKTUBHBIX W3JIYyYEHUN HA JKUBBIC
opranusmsl. TepMosinepHas peakuus. McTounnku
sHepruu CosiHIA U 3BE31.

7. U3yuenue neneHus
s]Ipa aToMa ypaHa 1o
(dboTtorpadun TpeKoB.
8. Onenka nepuona
noJrypacraja
HaXOJIAIINXCS B
BO3/yX€ IPOJYKTOB
pacriaja ra3a paioHa.
9. 3y4yeHne TpeKkoB
3apsHKEHHBIX YacTHUI]
10 TOTOBBIM

¢doTorpadusim.

Crpoenue u

ABOJIFOLUSA
Bcenennoit

(5 9)

CocraB, ctpoenue u npoucxoxjaeHue CoJIHeuHOMI

cuctembl. Ilmanetrsl m Manbele Tena CoaHEUHOH
cucteMbl. CTpO€HHE, HU3JIyYEHUE U SBOJIOLMS
Comuna wu 3Be3n. CrpoeHHe W HBOJIOLHUS
Bcenennoii.




6. Brimonnenue y4deOHBIX 3afaHWil, TPEOYIOUINX

JIEMOHCTpPAIIH KOMIIETCHTHOCTEH,
XapaKTEePU3YIOLIUX E€CTECTBEHHO — HAay4YHYIO
TPaMOTHOCT.

Pemienne pacy€THbIX 3amad, MPEANOJIArarlInX
HCITOJIb30BaHNIE (buzugeckoi MOOCIIH n
OCHOBAaHHBIX  HA  COJEPNKAHUM  PA3JIMYHBIX
pasziesoB Kypca pu3nku.

MIOBTOPEHUE
(11yaca)

O6o0maromiee

Htorosas koHTpoJibHas padora (1 u)

IIpoexkTHAast 1eATEJIbHOCTH

. @usnueckue npruOOpsl BOKPYT Hac.

. @u3nuecKue IBICHHS B XyA0KECTBEHHBIX TPOU3BEICHHUSAX.

. HoGeneBckue naypeatsl B 001aCTH (PU3HKH.

. EnuHuIB 13MepeHns B pa3HbIX CUCTEMaX.

. 3apoXkIeHUE U Pa3BUTUE HAYUHBIX B3IJISA0B O CTPOCHUU BEILECTBA.
. Auddy3us Bokpyr Hac.

. Y IUBUTEIIbHBIE CBOWCTBA BOIBI.

. IHepuus B )XU3HU 4eJIOBEKA.

. IlnoTHOCTH BemiecTB Ha 3emie U Apyrux miaHetax CoIHEYHON CHCTEMBI.
0. Cuna B HamuXx pykKax.

1. Ucnonp3oBanue sHeprun ComnHiia Ha 3emie.

12. AmopdHble Tena 1 uX IUIaBJICHHUE.

13. O6pazoBaHue pOChI, UHESI, CHETA, JTOXKIS.

14. KpyroBopoT BOJibl B IPUPOJIE.

15. Bunsl Termonepeaayu B IpUpoJie U TEXHUKE.

16. i3MeHeHne BHYTPEHHEH SHEPTHH MIPU COBEPILIEHUH PaOOTHI.

17. N3roToBneHue 3J1eKTPOCKOIIA.

18. Xummueckoe AeHCTBUE FIEKTPUIECKOTO TOKA U €0 UCIOJIb30BaHHS B TEXHUKE.
19. Uctopus pa3BUTHUSA DIEKTPUUECKOTO OCBEILIEHUS.

20. Oukwn, TATEHO30PKOCTh U OJM30PYKOCTb.

21. Pacuer ckOpOCTH IBUKEHHUS TPAHCIIOPTA M TOPMO3HOTI'O ITyTH.

22. YpTpa3ByK U HHPPA3BYK, UX BIMSHUE HA YETOBEKA.

23. Posb ynpTpa3Byka B OMOJIOTHH U MEJTULIMHE.

24. DneKTpUYeCcKHid Coco0 OYMCTKU BO3/1yXa OT TBUIH.

25. IlpuMeHeHre MarHUTOB B METULIMHE.

26. CriocoOBl 5KOHOMHH IIEKTPOIHEPTUH.

27. DKoJ0rHyYecKue MpodIeMbl sIIEPHOIN SHEPTeTUKH.

28. TIpobaeMbI KOCMUYECKOTO Mycopa.

29. MupoBbI€ TOCTUKEHHUS B OCBOCHHH KOCMUYECKOTI'0 IIPOCTPAHCTBA.
30. JIyna — crryTHHK 3eMITH.

P POONONOTE WN -



3. TemaTuueckoe NJIAHUPOBAHNE

7 KRaacc
o o OCHOBHBIE BUJIBI
= = JCSITEIbHOCTH OcHoBHBIE
Paznensr %53’ § TeMbl § @ o0yyaromuxcs HaNpaBJICHUS
MPOTrpaMMBbI = 5 = 5 (Ha ypoBHE BOCITUTATEILHOMN
v ™ YHHBEPCATbHBIX JeSITeTbHOCTH
y4eOHBIX ICUCTBHUI)
1. Beenenue 4 | Beenenue 4 | Habmonmats u [Tarpuotnueckoe
OINMCHIBATh GU3NYECKUE | BOCIIUTAHUE,
SBJICHHSI. YYaCTBOBATh B| ACTETUYECKOE
00CYXJICHUH SIBJICHUS | BOCIHUTAHUE,
MaJICHUS TEJl Ha 3eMJTI0. | IEHHOCTH HAyYHOTO
Bricka3biBaTh THIIOTE3b],| TO3HAHUS,
MPEIOI0KEHUS, TPYZOBOE
OnpenensTs eHy BOCIHUTAHUE U
JIeTICHHSI ITKAJTbI npodeccuoHaIbHOe
npubopa, MOrPEeUTHOCTh | CAaMOOMPE/ICIICHNUE.
U3MEpEHUsI.
[IpoBoauTh HAOIIOACHHUS
(U3NYECKUX SIBIICHUIA,
U3MEPATH PU3NYECKUE
BEJINYMHBI: PACCTOSIHHE,
MPOMEKYTOK BPEMEHH,
TEMIIEPATypy.
2. 6 | [lepBoHavyayibHBIC 6 | HaOmronares u Lennoctu
[TepBoHauyabHBIC CBEJICHUS O OOBSICHATH SIBJICHUE HAY4YHOTO
CBEICHHUS O CTPOEHUU muddy3uu. MO3HAHUS,
CTPOCHUU BEIIEeCTBA BEITIONHATE OMBITHI IO | TPYAOBOE
BEIIeCTBA 00OHapyKEHUIO BOCIIUTAHUE U
JIEACTBUSI CHIT npodeccuoHaTbHOE
MOJIEKYJISIPHOTO caMooIIpe/IesIeHue,
TIPUTSKCHUS. 9KOJIOTHYECKOE
OOBsCHATH CBOIMCTBA BOCIIHTaHUE.
Tra30B, >KHIKOCTEH 1
TBEP/IbIX TEJI HA OCHOBE
aTOMHOW TEOPUH
CTPOEHHUSI BEIECTBA.
3. 23 | 1. Mexannueckoe | 5 | PaccumteiBath myTh 1 | LleHHOCTH
BiaumoneiictBus JIBUKCHHE CKOpPOCTH Tella Mpu Hay4YHOT'O
TeI paBHOMEPHOM TIO3HAHUS,
NPAMOJIMHEHHOM TPYZIOBOE
TIBUKCHHH. BOCITUTAHHUE U
[IpencraBasaTh npodeccuoHaIbHOe
pe3yIbTaThl U3MEPEHUH | CaMOOTIpEIeIICHNE,
Y BBIYMCIICHUN B BUJIE | DKOJIOTHYECKOE
TaOuI] ¥ TpaduKOB. BOCIIMTaHUE

OnpenensTs MyTh,
MPOMJICHHBIN 3a JaHHBIN
MIPOMEXYTOK BPEMEHH,




2. IlnoTHOCTH 7 | ¥ CKOpPOCTH TeJa Mo
rpaguKy 3aBUCUMOCTH
IyTH PAaBHOMEPHOTO
JBUKEHHS OT BPEMEHHU.
N3mepsaTe maccy Tena,
IUIOTHOCTH BEIECTBA.
HccnenoBats
3. Cuinbl 11 | 3aBUCUMOCTH
YIUIMHEHHUSI CTaJIbHOM
IPYKHUHBI OT
NIPUIIOKEHHOM CHUIIBL.
HUccnenosats
3aBHCUMOCTD CHJIBI
TPEHUSI CKOJILXKEHUS OT
TUTOIIAH
CONPUKOCHOBEHHUS TEN U
CHJIBI HOPMAJILHOTO
nasienus. 3mepsts
CHUJIBI B3aUMO/ICHCTBUS
JIBYX TelL
4. JlaBnenue 20 | 1. JlaBnenue 14 | O6Hapyx)uBaTh Hennoctu
TBEPABIX Te, CYILIECTBOBaHHE HAYYHOTO
KUJKOCTEH U aTMOC(epHOTo NIO3HAHUS,
ra3oB naBieHus. OObSICHIATh | TPYJAOBOE
PUYUHBI TIIABAHUS BOCTIUTAHHE U
2. ApxumeroBa 7| ren. Usmepsts CHITY podeCcCHOHATBHOE
cuaa Apxumesa. caMoOIIpe/ieIIeHHE,
HccnenoBaTh ycaoBUS | SKOJIOTHYECKOE
TUTABAHUS TEJI. BOCITUTaHHE.
5. Pabota u 13 | 1. Pabota u 7 | Uccnenosare ycnoBust | LleHHOCTH Hay4HOTO
MOIITHOCTb. MOIITHOCTb paBHOBECHS phIyara. MO3HAHUS,
DHeprus N3mepsaTs paboTy CHIIBL. | TPYJIOBOE
N3mepsTh MOIITHOCTB. BOCTIUTAHHE U
2. Dreprus 6 H3mepsars }(HI[ npodeccuoHaIbHOe
HAKJIOHHOM TNIOCKOCTH. | CaMOOIIpE/IeICHNE,
Beraucisats KIT JKOJIOTUYECKOE
MTPOCTBIX MEXaHU3MOB. | BOCITUTAHHE.
Hrorosas 1 | UtoroBas 1 | BomonsaTe yueOHbIE lennoctn
KOHTPOJIbHAS KOHTPOJIbHAS 3aJaHust, TPEOyIoIHe HAY4YHOTO
pabora paboTta JIEMOHCTpPAINH MO3HAHMUSI.
KOMIICTCHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBEHHO —
Hay4YHYIO TPAMOTHOCTb.
8 kuace
1.TemnoBsle 22 | 1. KomnuectBo 12 | HaGmonath usmenenne | LlenHoctn
SIBIICHUS TEIUIOTHI BHYTpPEHHEH SHEPTHH Hay4HOTO
TeNa MpH TerJionepenaye| Mo3HaHUs,
1 paboTe BHEITHUX CHJI. | DKOJOTHIECKOE

BOCITUTAHHUC.




2. 3MeHenue
arperaTHbIX
COCTOSTHHH
BellleCTBa

11

Hccnenoarts siBieHue
TerI000MeHa pu
CMEIIMBAaHUM XOJOIHOMN
Y TOpSIYEH BOBI.
BpraucnsaTe KoJIM4ecTBO
TEIJIOTHI U yJIETIbHYIO
TEIUIOEMKOCTD BEIIECTBA
IIpH TEIUIoNepeaaye.
N3mepsaTs ynenpHyo
TEIJIOEMKOCTh BELIECTBA
N3mepsaTs Temnory
IUIaBJICHUS JIbJA.
Hccnenosate TeIioBbie
CBOIicTBa nmapaduHa.
HaGmonats u3MeHneHus
BHYTPEHHEH 3HEpruun
BOJIbI B pE3yJIbTaTe
ucrapeHusi. Beraucuarsb
KOJIMYECTBO TEILJIOTHI B
npoueccax
TeIIonepe auu npu
MJIaBJICHUU U
KpUCTaJUIM3aL1H,
UCTIAPEHUU U
KOHJICHCALlUH.
BpraucisaTe yaenbHyo
TEIJIOTY IJIABJICHUS U
napooOpa3zoBaHus
Belectsa. M3mepsars
BJIAKHOCTh BO3JIyXa IO
Touke pockl. OOCYKIaTh
3KOJIOTUYECKHE
MOCJIE/ICTBHS
IIPUMEHEHHsI IBUTaTeNnei|
BHYTPEHHETO CrOpaHus,
TETJIOBBIX U
TUAPOIIEKTPOCTAHLIUM.

3.
DNEeKTpUYECKHe
SBJICHUS

28

1.
DneKTpocTaThKa

2.
DJIeKTpUYeCKast
eI

15

HaOmronaTe sBieHus
ANEKTPU3ALNU TN MIPH
CONPUKOCHOBCHHH.
OOBICHATD SABJICHUS
ANIEKTPU3AINN TN U
B3aHUMOIEHCTBHUA
ANMEKTPHUYECKUX
3apsI0B.

Uccnenosats geiicTtBus
ANEKTPUYECKOTO OIS
Ha TeJia U3
MIPOBOJHHUKOB U
JTUDIIEKTPUKOB.
CobupaTh 1 HCTIBITHIBATH

OJICKTPHUYICCKYIO IICIIb.

[TarpuoTnueckoe
BOCITUTaHHUE,
IICHHOCTH
Hay4HOTO
MO3HAHMS,
TPYyIOBOE
BOCIIMTAHUC U
npodeccuoHaIbHOE
caMoOTIpe/ieIieHHe,
9KOJIOTHYECKOE
BOCITHTaHHE.




3. PaGora u
MOI[HOCTh TOKA

N3mepsTs cuity ToKa B
AJIEKTPUYECKOM LIECTIH.
N3mepsaTe HanpskeHUe
Ha y4acTKe LIEeTH.
N3mepsTs
3JEKTPUUYECKOE
COIIPOTHUBJICHHUE.
HUccnenosarts

CHUJIbI TOKA B MPOBOIHUKE
OT HANPSIKEHUS HA €T0
KOHIIAX.

N3mepsaTe padoty u
MOILHOCTb
3JEKTPUUYECKOTO TOKA.
BpruucisaTe cuiny Toka B
1enu, paboTy U MOIIHOCT
3JIEKTPUYECKOTO TOKA.
OOBACHATD SABICHUS
HarpeBaHus
MIPOBOJIHUKOB
3JEKTPUUECKUM TOKOM.
3HaTh U BBINOJIHATH
npaBuiia 6€30MacHOCTH
npu pabote ¢
MCTOYHUKAMHU
MTOCTOSIHHOTO TOKA.

4. DnexTpo-
MarHUTHbBIE
SIBIICHUS

Dnekrtpo-
MarHUTHbIE
SIBJICHUS

DKCNEPUMEHTAIBHO
U3y4daTh SIBJICHUS
MarHUTHOTO
B3aUMOJICCTBUS TEI.
N3yuarts sBieHus
HaMarHU4YMBaHMS
BEIIECTBA.

Hccnenosars neiictBue
BIIEKTPUYECKOTO TOKA B
NpsSMOM IPOBOJHUKE HA
MarHuTHYIO CTPEJIKY.
OO6Hapy>XuBaTh JIeHCTBY
MarHUTHOTO MOJISI Ha
IIPOBOJHHUK C TOKOM.
OO6HapyxuBaTh
MarHuTHOE
B3aMMOJIEICTBUE TOKOB.
N3yuate npuHIMI
JeNCTBUS

QJICKTPOABUTATCIIA.

IlenHnoctun
HAY4YHOTO
MO3HAHUS,
TPYI0BOE
BOCTIUTAHHE U
npodeccuoHanbHOe
CaMOOTIpe/IeIICHHE,
9KOJIOTHYECKOE
BOCIITaHHE.




5. CBeToBEBIE
SIBIICHUS

10

CBeTOBBIE
SIBIICHUS

10

DKCNEPUMEHTAIBHO
M3y4daTth SIBJICHUE
OTPaXKCHHS CBETA.
HccaenoBaTts cBolicTBa
n300pakeHus B
3epkaiie. I3MepsTh
(hoKyCHOE paccTOsTHUE
cobuparonieit TMH3bI.
ITonyyats
n300pakeHue ¢
MTOMOTIIBIO
cobuparoieit TMH3bI.
Habntonars siBneHue
JIMCIIEPCUH CBETA.

DcTeTHYECKOE
BOCITMTaHUE,
IIEHHOCTHU Haquoro
[TO3HAHUS.

Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas
KOHTPOJIbHAS
pabora

Brimonsate yueOHbIe
3aJaHusl, Tpedyroume
JIEMOHCTpaLUU
KOMIIETEHTHOCTEH,
XapaKTepU3YIOLINX
€CTECTBEHHO —
HAY4YHYIO IPaMOTHOCTb.

IlennocTr Hay4HOTO
IIO3HAHUS.

9 kjacc

1. 3akoHEI
B3aUMOJICACTBUSA
U IBWKEHUS TEI

34

1. OcHOBBI
KAHEMATUKUA

14

2. OCHOBBI
TUHAMUAKHA

14

3. Umnynsc

PaccuutbiBaTh My ThH U
CKOpPOCTb IIpU
PaBHOYCKOPEHHOM
JBUKCHHUU TEJNA.
N3mepsaTe yckopeHue
CBOOOJHOIO MaJIeHHS.
Ornpenenarsb
IIPOWICHHBIN NIy Th U
YCKOPEHHUE IBUKECHUS
TeJa Mo TpapuKy
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO
JBUKEHUS T€a OT
BPEMEHH.

Beruucasate yckopeHue
Tesa, CUJIBI,
JEHCTBYIOIIME Ha TEINO,
WJIM Maccy Ha OCHOBE
BTOPOI'0 3aKOHA
HeroTona.
DKCHepUMEHTAIBHO
HaxOJIUTh
PaBHOJAECMCTBYIOIIY IO
JBYX CHIL

[TarpuoTnueckoe
BOCIIUTaHHE,
3CTETHYECKOE
BOCIIUTaHHE,
[IEHHOCTH
Hay4YHOI'O
TO3HAHUS,
TPY/Z0BOE BOCIIUTAHY
U Ipo¢eCCUOHATBHO
CaMOOIpeIeNIEHHE.




Hccnenosatp
3aBUCHMOCTD CHUJIbI
TPEHHUS CKOJIbKEHHS OT
IJI0LIAIN
CONIPUKOCHOBEHUS TEII U
CUJIbl HOPMAJIBHOTO
JIaBJICHUSL.

N3MepaTs cuiisl
B3aUMOJICUCTBHS ABYX
TeJ.

N3mepsTs cuny
BCEMUPHOTO TATOTECHHUS.
IIpuMeHATH 3aKOH
COXpaHEHHUs UMITYJIbCa
JUISL pacyeTa
pe3yabTaTOB
B3aMMO/JICUCTBUSA TEIL.

2. Mexanndeckue | 15 | 1. Mexaanueckue | 7 | OOBACHATH poIece DCTEeTUYECKOe

KoseOaHus u BOJIHBI KoJieOaHUM MasTHUKA. | BOCHHTAHUE,

BOJIHBI. 3BYK. UccnenoBath [IEHHOCTH
3aBUCUMOCTB IIEpHOJIa | HAYYHOTO
KOJIeOaHMIl MasiTHUKA MO3HAHUS,
OT €ro JJIMHBI U 3KOJIOTUYECKOE
aAMILTUTY 1Bl BOCITUTAHHUE.
KOJIcOaHM.

2. Mexanuueckue 8 Berauciasts JUTHHY
BOJIHBL. 3BYK. BOJIHBI B CKOPOCTH

pacrpocTpaHeHus
3BYKOBBIX BOJIH.
HccnenoBath
3aKOHOMEPHOCTHU
KoJiebaHu# Tpy3a Ha
NpYKUHE.
DKCIEepUMEHTATBHO
ONpPENENATh TPAHUIIBI
YaCTOTHI CJIBIIITUMBIX
3BYKOBBIX KOJICOAHUH.

3. Dnekrpo- 22 | 1. MarauTHOE 11 | OxcnepuMeHTaIbHO [Tarpuotuueckoe

MarHuTHOE MoJie nose U3yyaTh SIBIICHUSA BOCIIUTaHUE,
MarHuTHOTO [IEHHOCTH
B3aUMOJCICTBUS TE. Hay4HOT'O
Nzyuate sBieHus TTO3HAHWS,
HaMarHU4YUBaHUS TPYJI0BOE U
BEIIIECTBA. npo¢eCcCuOHAIBHOE
Hccnenosate neicTBue | CaMOONPEACIICHUE,
AJIEKTPUIECKOTO TOKA B | DKOJIOTHYECKOE
MPSIMOM TIPOBOJTHUKE BOCITUTaHHUE.

Ha MarouTHYIO
CTPEJIKY.




2. DnekTpo- 11 | OGHapy>XKuBaTh
MarHUTHbIE NeiicTBIE MAarHUTHOTO
BOJTHBI T0JISL Ha TIPOBOJIHUK C
TokoM. OOGHapyKUBATh
MarHuTHOE
B3aMMOJICHCTBHE TOKOB.
N3yuate npuHLuUI
IEUCTBUA
AIEKTPOIBUTATEIS.
4. CtpoeHue 18 | 1. Ctpoenue 6 | U3mepsTh ['paxxnanckoe
aToma u aToma JJIEMEHTaPHBIN BOCTITaHHE,
aTOMHOTO si/ipa 2. Atowmoe aapo | 13 ANEKTPUYECKUH 3apsil. | MaTPUOTUUYECKOE
Hab6mronars BOCIIUTAHUE,
JMHeHYaThie CIEKTPbI LHEHHOCTHU
n3nydenus. HabmonaTe | HAy9HOTO
Tpeku anb(da-yacTuil B | MO3HAHUS,
kamepe Buiibcona. 9KOJIOTUYECKOE
OO6cyxnath mpoOyieMbl | BOCIUTAHUE.
BITUSTHUS
paliOaKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpTaHHU3MBI.
5. Ctpoenue u 5 | Crpoenue u 5 | Habmonats u DCTEeTUYECKOe
SBOJTIOIIHS HBOJIOLIUSA IPUBOJUTH MPUMEPHI BOCIHTaHUE,
Bcenennoi Bcenennon W3MEHEHUS BHUIA LEHHOCTH
3BE3HOr0 Heba B HAYYHOTO
TEUEHUE CYTOK. MO3HAHUS,
CpaBHUBATH IUIAHETHl | IKOJIOTUYECKOE
3eMHOU TPYIIITHL; BOCIIMTAHUE.
MJIaHEThI-TUTAHTHI.
OOBsCHATH (pU3nUECKUe
MPOLIECCHI,
MPOUCXOISAIINE B
HeJpax 3Be3/l.
6. O6o06marotIee 7 | OGobmarotiee 7 | [Ipumenenue ennoctu
MOBTOPEHHE MOBTOPEHHE MOJTyYEHHBIX 3HAHUI HAYYHOTO
JUTST HAYYHOTO MO3HAHUS,

0OBSICHEHHS
(bU3UYEeCKUX SIBJICHUN B
OKPY’KaIOIIEeH PUpOE
¥ TIOBCETHEBHOM
JKHM3HH, a TAKXKe
BBISIBJICHHE
(hU3HUECKUX OCHOB
psAla COBPEMEHHBIX
TEXHOJIOTHUH.

TPYJI0BOE BOCIIHTAHY
U Tpo(hecCHOHaATbHO
caMooIIpe/iesIeHue,

9KOJIOTHYECKOC
BOCIIUTAHHUC.




Hrorosas 1 | Urorosas 1
KOHTPOJIbHAS KOHTPOJIbHAS
pabora pabora

BrimonusaTs yueOHbIe
3a/1aHus, TpeOyIoIre
JIEMOHCTpPAINH
KOMITETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb.

Pemare pacuérabie
3a/1a4¥, B TOM YHUCJIC
IPEIOIararIme
WCIOJIb30BaHUE
(busnveckoi Moeu u
OCHOBaHHBIC Ha
COJZIep)KaHUHU
Pa3IUYHBIX Pa3/elioB
Kypca (U3HKH.

IlennocTH Hay4HOTO
IIO3HAHUS.

KyueHko
TaTbsgHa
HwukonaeBHa

COT'JIACOBAHO
[TpoTokoI 3ace1aHusl METOINYECKOTO
00beAMHEHUS yunuTeIeH
€CTECTBEHHBIX HayK
MBOY OOIINe9
or 27.08.2021 Ne 1

/ T'ykacsan B. C.

MopnucaHx: Kyuerko TaTbaHa HukonaesHa
DN: C=RU, O=MBOYOOLL No9, CN=KyLieHKO
TaTbsaHa HukonaesHa,
E=tnkutsenko@gmail.com

OcHoBaHue: st NOATBEPXAAI0 ATOT [OKYMEHT
CBOEii YA0CTOBEpsitoLLeit NOANUCHI0
MecTononoxeHue: MECTo NOANMCaHNS
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