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VYpoBenb 00pazoBanus (KIacc): OCHOBHOE o01iiee: 5-9 Kjiacchl

(ocHOBOHE 00I1Iee C yKa3aHUEM KJIACCOB)
KonnuectBo yacoB: 238 yacoB; B HeAe0: /-8 Ki1accel — 2 4aca,
9 xnacc — 3 yaca.

VYyuurens wiu rpymnmna yuutenei, pa3pad0oTuuKoB MPOTrpPaMMBbl:
Pa6uyn Onsra AnexkcanapoBHa, vuntenab usuku MBOY COMLI Ne 10.
(ykazatp @.1.0. yuurens)

B cootBercTBuM ¢ DefepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOI'O 00111er0 00pa3oBaHusl, YTBEPKAECHHBIM IPHUKa30M MUHHCTEPCTBA 00pa30BaHUs
u Hayku P® or 17.12.2010 1. Ne 1897, B pemakuuu npukaza MunoopHayku Poccuun ot
11.12.2020 roma Ne 712;

C YYETOM MPUMEPHON OCHOBHOW 00pa3oBaTebHON MPOrpamMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus, OJOOpPEHHOW  pelmieHreM  (QeAepadbHOro  yueOHO-METOIUYECKOTO
o0BeauHEeHUsT Mo o0memMy obpaszoBanmio (mpotokoda oT 8 ampens 2015 r. Ne 1/15), B
penakuuu nporokoiaa DYMO Ne 1/20 ot 4 deBpans 2020 rona,

OPUMEPHON MpPOrpamMMbl BOCIHUTAHMS, OAOOPEHHON peleHueM QenepanbHOro
y4e0HO-METOIUUECKOr0 O0BEAMHEHU M0 001eMy 00pa3oBaHUIO, MPOTOKOJI OT 2 HIOHS
2020 roga Ne 2/20.



IInanupyemMsble pe3yJibTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa
JInuHOCTHBIE pe3yJIbTaThI

I'pasicoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKAEHHUH OOIECTBEHHO-3HAUYMUMBIX M 3TUYECKHUX MpOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHHUEM JTIOCTHKECHUN (PU3UKY;
- OCO3HAHME BAKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLUIIOB B IEATEIbHOCTU Y4EHOTO.

Ilampuomuueckoe éocnumanue u popmuposanue poccuiickoit UOeHMUYHOCMU
- IPOSIBJIIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (DU3NYECKON HayKH;
- ICHHOCTHOE OTHOIIIEHHUE K JJOCTH)KEHUSIM POCCUHCKUX YUEHBIX -(DU3UKOB.

/lyxoeénoe u mpascmeennoe eocnumanue Oemeil HA OCHOBE POCCUUCKUX MPAOUUUOHHBIX
uennocmeil:
- OCO3HAaHHE COLIMAJIBHBIX HOPM U IPAaBWJI MEXINYHOCTHBIX OTHOLIEHUH B KOJUIEKTMBE, FOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOHM JEATENBHOCTH TIPH BBHIMOJHEHUH Y4YeOHBIX, MO3HABATENBHBIX 3aJad,
BBINIOJIHEHUM SKCIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IMPOEKTOB, CTPEMJICHME K B3aUMOIOHMMAHUIO U
B3aMMOIIOMOLIH B IIpoLiecce ITON y4eOHOM eI TENbHOCTH;
- TOTOBHOCTb OLICHMBAaTh CBOE IIOBEJECHHME M IIOCTYNKM CBOMX TOBAPUILEH C MO3ULUU HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHMsI MOCIEACTBUN ITOCTYIIKOB.

Icmemuueckoe eocnumanue:
- BOCIIPHUSTHE 3CTETUYECKUX KaduecTB (PU3NYECKON Hayku: €€ rapMOHUYHOIO IOCTPOEHUS, CTPOTrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3snanus:
- OCO3HaHHE LEHHOCTH (U3NYECKONH HAyKH KaK MOIIHOIO HMHCTPYMEHTa IIO3HAHUS MHUPA, OCHOBBI
Ppa3BUTHUS TEXHOJIOTH, BAXKHEUIIIEH COCTABIAIOIIEH KYIbTYpPHI;
- pa3BUTHE HAYYHOM JH0003HATEILHOCTH, MHTEpPECa K UCCIIE0BATENILCKOM eI TEIbHOCTH.

QDusuueckoe gocnumanue u Popmuposanue Kyiomypol 300p06ba:
- OCO3HaHME ILIEHHOCTH 0e30macHOro o0pasa *H3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXKHOCTH
npaBusl 0O€30MacHOTO TOBEJCHHS Ha TPAHCIOPTE, Ha JIOpOrax, C DJIEKTPUUYECKHUM U TEIJIOBBIM
000pyJOBaHUEM B JOMAIIHUX YCIOBHSAX;
- c(OpMUPOBAHHOCTh HaBBIKa pedIieKCHM, MPU3HAHUE CBOErO MpaBa Ha OMIMOKY M TAaKOro K€ IpaBa y
JIPYroro 4ejaoBeKa.

Tpyooeoe éocnumanue u npoghpeccuonaivrHoe camoonpeoesenue:
- AKTUBHOE y4yacTHE B pELICHMM MNPAaKTUYECKHX 3a7ady (B paMKax CEMbH, MIKOJIbI, ropoja, Kpas)
TE€XHOJOTMYECKON U COLMaTbHON HAMpPaBIECHHOCTH, TPEOYIOIIMX B TOM YHCIIEe U (U3NYECKUX 3HAHMUIA;
- HHTEpEeC K MPAKTUYECKOMY U3YUEHUIO Mpodeccui, CBI3aHHbIX C (PU3UKOM.

JKonocuueckoe gocnumanue:
- OpUEHTAalUs HAa IpUMEHEeHHEe (PU3MYECKUX 3HAHUM JJIs peLIeHus 3a1ad B 00J1aCTH OKPY>KalolIel cpesbl,
IUTAHUPOBAHMS IIOCTYIIKOB ¥ OLIEHKH UX BO3MOJKHBIX IOCJIEACTBHN I OKPYKAIOIIEH Cpebl;
- 0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U IMMyTel UX PeLIeHHUS.

Aoanmayusa odyuarouie2oca K U3MEHAIOUWUMCA YCAOGUAMU COUUATLHOU U NPUPOOHOTL CPeObl:
- TOTPeOHOCTh BO B3AaUMOJICHCTBUM TMPHU BBHINOJHEHUH HCCIEJOBAHUN W MPOEKTOB (PU3UUECKOM
HaIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;
- IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4€PE3 NPAKTUYECKYIO AEATEIbHOCTD;
- NOTpeOHOCTh B ()OPMHUPOBAHNHU HOBBIX 3HAHUM, B TOM 4YHcie GOPMYIUPOBATh UJEH, OHATHUS, THIIOTE3bI
0 (hu3MYEeCKNX 0OBEKTAX U SBICHUSX;
- 0CO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (DU3UKY;
- IUIAaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;
- CTPEMJIEHHE aHAJIN3UPOBATh U BBIABIATH B3aUMOCBSA3H MPUPO/IbI, 0OLIECTBA U SKOHOMHKH, B TOM YHCIIE
C MCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUH.

MeTtanpeameTHble pe3yabTaThl

YHueepcaJleble nO3HA8ameIbHble OCUCMBUA

ba3zoewvie no2uueckue oeiicmeu:
- BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKU O0BHEKTOB (SIBICHUH);
- yCTaHaBJ'II/IBaTI) CYHIGCTBCHHBIﬁ HpI/ISHaK KJ'IaCCI/I(bI/IKaIII/II/I, OCHOBAHUA I O606HICHI/I$[ nu CpaBHCHI/Iil;



- BBIABIISITH IPHYUHHO-CJIC/ICTBEHHBIC CBSI3W NIPH M3YYCHUU (DU3MUSCKUX SBJICHHHA W MPOIECCOB; JICTATh
BBIBOJIbI C HCIOJB30BAaHUEM JCIYKTHUBHBIX W WHIYKTHBHBIX yYMO3AKJIIOUEHWH, BBIIIBUTATh THIIOTE3BI O
B3aMMOCBA3SAX (PU3NUECKUX BEIUYUH;
- CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pemieHus yueOHOH (HU3MUecKoil 3amaun (CpaBHEHHE HECKOJIBKHUX
BapHAHTOB pEIICHUs, BHIOOP HamboJiee MOAXOMSIIIETO C YYETOM CaMOCTOSITETFHO BBIJCICHHBIX
KPUTEPHEB).

ba3zoevie uccnedosamenvckue oeiicmeusn:
- UCTIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIHCKUI HHCTPYMEHT MIO3HAHHS,
- MPOBOAUTH 110 CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOXKHBINA (PU3MUECKUN IKCIIEPUMEHT,
HeOOJbIIoE Hccle0BaHNe (PU3UMUECKOTO SIBICHHUS,
-OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAIIHIO, TOTYYEHHYIO B X0/1€ UCCIIEI0BaHUS WU
IKCIIEPUMEHTA;
- CAaMOCTOSITEJIBHO (pOPMYJIMPOBATH OOOOIIECHHS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIOIEHNS,
OTIBITA, UCCTICIOBAHUS;
- MPOTHO3UPOBATH BO3MOXKHOE JaibHelWIee pa3BUTHE (U3NUYECKUX TMPOIECCOB, a TAKXKE BBIIIBUTaTh
MIPEJIITOJIOKEHUS 00 UX PAa3BUTUU B HOBBIX YCJIOBUSX M KOHTEKCTaX.

Paboma c ungpopmavueii:
- IPUMEHSTh PAa3JINYHBIC METOJIbI, MHCTPYMEHTHI M 3alpOoChl MPU MOUCKE U 0TOOpe MHPOPMAIUU WU
JTAHHBIX C YUETOM MPEASIOKEHHON yueOHOM pusnueckoii 3agauu;
- aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETHPOBATh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (Gopm
Mpe/ICTaBICHMS,
- CaMOCTOSATEIHLHO BBIOMPATH ONTUMAIBHYIO (OpPMY TMpeACTaBlIeHUs WH(OPMAIMKA U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIIOKHBIMU CXeMaMHU, JuarpaMmmamMu, HHOHM rpa@uKoi U uX KOMOMHAIIMSIMH.

Yuueepcanvnvie kommynuxamuenwie oeiicmeusn

Obwenue:
- B X0ZIe OOCYXJeHUsI ydeOHOTO MaTepHasia, Pe3yJbTaToB JaOOPATOPHBIX PadOT W MPOEKTOB 3a7aBaTh
BOTIPOCHI 10 CYIIECTBY 00CYKIaeMOil TeMbl U BBICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHHUE 33/Ja4d U
nojep>kaHue 0JarokenaTeIbHOCTH OOILIECHUS;
- COTIOCTAaBIISITH CBOM CYKJICHUS C CYXKICHUSIMU JAPYTrUX YIACTHUKOB UAIOTra, OOHAPYKUBATH pa3indne U
CXOJICTBO MO3UIUH;
- BBIPQXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
- MOyOJIIMYHO TPEACTABIATH PE3yJNbTaThl BBIMOJIHEHHOTO (PU3UYECKOr0 OIbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn oesamenbHOCMb (COMPYOHUYECM B0):
- TIOHMMAaTh M HCIIOJIb30BAaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIBHON pa0OThI MPH PEIICHUU
KOHKPETHON (PU3UYECKOI MPOOIEMBL;
- NPUHUMATHh IEJU COBMECTHOH JESITCILHOCTH, OPraHW30BBIBATH IEHCTBUS 10 €€ JOCTHIKCHHIO:
pachpenenaTb poyid, 0OCYKIaTh MPOLIECCHl U Pe3yabTaThl COBMECTHOW paloThl; 0000IIaTh MHEHHS
HECKOIBKHX JTIOJICH;
- BBINOJIHATH CBOIO 4YacTh pabOThl, JOCTUrash KaueCTBEHHOTO pe3yibTaTa [0 CBOEMY HAIMpPaBICHHUIO U
KOOPJUHHPYS CBOU ACHCTBHS C JPYTUMHU WICHAMH KOMaH]IbI;
- OIEHUBaTh KayeCTBO CBOEr0 BKJIaJa B OOWUI NOPOAYKT IO KPUTEPUAM, CAMOCTOATEIHHO
c(hOpMyITUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

Yuueepcanvnuie pecynamuensie oeiicmeus

Camoopzanusayua:
- BBIABIISITH NMPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CUTYAIMsIX, TPEOYIOMUX AJIsi pEHICHUs] (PU3UIECKUX
3HAHUM;
- OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAaX NPUHATUS PEIIEHUH (MHAUBUAYAIBHOE, IPUHIATHE PEILICHUS
B TpYIIE, IPUHATHE PELLICHUS TPYIIIOi);
- CaMOCTOSITENIFHO COCTABIISATh aJTOPUTM pPEIICHHsS (U3NYECKON 3aJaud WM TUTAaHA HCCIIEJOBAHUS C
y4€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IpejajaraeMble
BAapUAHThI PELICHUN;



- IeTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonmpons (pegnekcusn):
- JaBaTh A/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJUIaraTh IUIaH €€ U3MCHECHMS,
- OOBACHATH TNPHUYUHBI JOCTHXKEHUS (HEIOCTMIKEHHUS) PE3YJIbTAaTOB JEATEIBHOCTH, JaBaTh OLECHKY
pUOOPETEHHOMY OIIBITY;
- BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YMCJE B XOJ BBIIOJIHEHUS (PU3NYECKOTO HCCIIEAOBAHUS
WIN TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHMBLIMXCSI CUTYyalluil, YCTAaHOBJICHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEH;
- OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBUAM.

Imoyuonanvrolit UnmMenNIeKm:
- CTaBUTh ce0s HA MECTO APYroro 4eJoBeKa B XOJI€ CIopa WIN JUCKYCCUHU Ha HAyYHYIO TeMy, [IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ilpunamue cedn u opyzux:
- IpPU3HAaBaTh CBOE MPaBO Ha OMIMOKY MPH peleHNH (U3NYECKUX 33a4 WU B YTBEP)KICHHUIX Ha HAyYHbIE
TEMBI U TaKOE K€ IIPABO APYroro.

IIpenmeTHbIe pe3yJIbTaThI

Ilpeomemmnvie pe3ynvmamul uzyuenus Kypca (puzuku 7 Kiacca:

- HCIOJIb30BaTh MOHATHS: (PU3MUECKHE M XUMUYECKHUE SBJICHHs; HAOIIOJCHUE, SKCIIEPUMEHT, MOJEIb,
TUTIOTE3a; €AMHUIIBI PU3NUECKUX BEIMYHUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOe); MEXaHHUeCKOoe JABIKEHHE (paBHOMEpHOE, HEepaBHOMEpHOE, MPSIMOJIMHEHHOoE),
TpaeKTOpHs, paBHOJACHCTByIOIIas cwi, jaedopmanus (ympyras, IIJIaCTUYECKas), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IbI;

- paznuuath sBieHusa (qud@y3us; TEMIOBOE IBMKEHHWE YACTHUI[ BEIIECTBA, PABHOMEPHOE JIBHKCHHE;
HEpPaBHOMEPHOE JIBMKEHUE; UHEPLUS; B3aUMOJCHUCTBHUE TEJ; paBHOBECUE TBEPABIX TN C 3aKPEIUIEHHOU
OCBIO BpaIlleHUs; Tepenada JJaBJICHHUS TBEPABIMU TEIaMH, J>KHJIKOCTSIMH W Ta3amH; aTMocdepHoe
JaBJCHHE, IUIaBaHUE Tell; MPEeBpallleHUe MEXaHWYEeCKOW HSHEPruM) IO OMHCAHUI0 HX XapaKTEPHBIX
CBOWMCTB 1 Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHE;

- pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUYECKUX SBICHUH B OKPYXKAIONIEM MHPE, B TOM YHCIIE
bu3uYecKre SBICHUS B MPUPOJIC: IPUMEPHI ABMKCHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEKUBOU
pUPOJIe; IEUCTBUE CUJIBI TPEHHS B MPHUPOJE M TEXHHUKE; BIUSHHE aTMOC(EpPHOTO NaBIEHUS HA >KUBOU
OpraHu3M; TUUIaBaHHWE PBIO; phIUArd B TEJE YEIOBEKA; MPHU STOM NEPEBOAHWTH MPAKTUUYECKYIO 3a7ady B
yueOHYI0, BEICTSATh CYIIECTBEHHBIE CBOMCTBA/ MPU3HAKH (DU3MUECKUX SBICHHIA,

- OIMCHIBaTh M3yYCHHBIE CBOMCTBA TeNl U (PU3MUECKHUE SIBICHUS, HMCTOIB3YS (DU3NYECKHE BEITMIUHBI
(Macca, 00bEM, TIIOTHOCTH BELIECTBA, BPEMS, TyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUIIa
TSOKECTH, BEC Tella, CUjla TPEHMs, JaBlieHue (TBEPIOro Teja, KUAKOCTH, rasza), BBITAJIKUBAIOIIAs CHJIa,
MeXaHW4Yeckas paboTa, MOIIHOCTH, IJIEUO CHJIBI, MOMEHT CHIIbI, KOX((OUIMEHT TOJE3HOTO IEUCTBUS
MEXaHU3MOB, KHHETHUYECKass M TOTEHIHMallbHas SHEprus); IMpU OMNHCAHUM MPABUIBHO TPAKTOBAThH
(bu3MYeCKUil CMBICT HCIIOJNB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS W COUHUIBI (U3UYECKUX BEIUYHH,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKu N3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEIHYHUH,

- XapaKTepHu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOLECCHI, UCIOB3Ys MPpaBUia CIOKEHUS CHUJT
(Bmonb onmHOHM mpsiMoii), 3akoH [lackams, 3akoH Apxwmena, MpPaBUIO paBHOBECUs phruara (OJoka),
«30JI0TOE MPABUJIO» MEXAHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKOW YHEPTUH; MIPU 3TOM JaBaTh CIIOBECHYIO
(bOpMyITUPOBKY 3aKOHA U 3alMCHIBATH M0 MATEMATHIECKOE BBIPAKCHIE;

- OOBACHATH (PU3MUECKHE SBIEHUS, MPOLECCHl U CBOMCTBA TEJd, B TOM YHCIIE M B KOHTEKCTE CUTYyalluil
MPaKTUKO - OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH MPUYMHHO — CJIEJACTBEHHBIC CBS3U, CTPOUTH
00bsicHeHUE U3 1 - 2 JOTMYECKUX IIAroB ¢ OMOPoi Ha 1 - 2 M3yYEHHBIX CBOMCTBA (M3UYCCKUX SBICHHM,
(GU3HYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemaTh pacy€THble 3aaud B 1 — 2 nelcTBUA, UCTOJIB3Ys 3aKOHBI M (POPMYJbI, CBS3BIBAIOIIUE
¢du3HyYecKre BETUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4¥l 3alMChIBATH KPATKOE YCIOBHE, MOICTABIISATh
dbusznueckue BeIMUMHBI B (OPMYNBI M TMPOBOAUTH pacUEThl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEO0OXOIUMBIE JIJISl PEIICHUS 3a7a4, OIEHUBATh PECATMCTUYHOCTD MOJYYCHHOU (PU3NYECKON BETUUMHBI,



- pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPU MOMOUIM (PU3NYECKUX METOAOB; B ONMHUCAHUU
WCCJICIOBAHMS BBIACIATH MPOBEPSIEeMOE MPEANONIOKEHUE (THIMOTE3Y), pa3iudyarh U HHTEPIPETUPOBATH
MOJIy4YEHHBIN Pe3yJbTaT, HAXOJUTh OMIMOKH B XOJI€ OIbITA, IEIaTh BBIBOJIBI I10 €0 PE3yJIbTaTaM;
- TMPOBOJIUTH ONBITHI TO HAOMIOACHUIO (U3MYECKUX SBICHUA WU (U3HUECKUX CBOMCTB TeI:
dbopMynupoBaTh  MPOBEpPAEMbIE  MPENAINOJIOKEHUS, COOMpaTh yYCTAHOBKY U3  MPEIOKEHHOTO
000py/I0BaHusl, 3aMMUCHIBATH X0/l OMBITa U (DOPMYIUPOBATH BHIBOJIBI;
- BBINIOJIHATH IPsIMbIE U3MEPEHUsI PACCTOSHUSI, BpEMEHH, MacChl Tella, 00bEMa, CHIIbI U TEMIIEpaTyphl C
WCIIOJIb30BAHUEM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB; 3aMUCHIBATH IMOKA3aHUA MPUOOPOB C Y4ETOM
3aJITaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPCHUIA;
- IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHOW (PM3NYECKON BEIIMYMHBI OT JAPYroi ¢ MCIOJIIb30BaHUEM
MPSIMBIX U3MEPEHU (3aBUCUMOCTH IYTH PaBHOMEPHO JBIIKYILETOCs Teja OT BPEMEHH JIBHKEHUS Tela;
CHWJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tejla, KauecTBa 0OpabOTKH MOBEPXHOCTEH TN U HE3aBUCHMOCTH CHUJIbI
TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHMS TEIT; CUIIbI YIIPYTOCTH OT YAJIMHEHHUS NPYKUHBI, BEITAIKUBAOIIEH
CHJIBI OT 00BbEMA MOTPYKEHHOM YACTH Tella U OT TUIOTHOCTHU KUAKOCTHU, €€ HE3aBUCUMOCTH OT MJIOTHOCTHU
Tena, OT MIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0; YCIOBUM IIaBaHUs Tell, YCIOBUI paBHOBECHS phlyara u
0JIOKOB); y4acTBOBaTh B IJITAHUPOBAHUHM Y4EOHOI'O HCCIIEOBAaHUs, COOMPATh YCTAaHOBKY M BBINOJHSTH
U3MEpEeHUs, Cleayd NpeIoKEHHOMY IUIaHy, (DUKCHpPOBATh pPE3yAbTaThl MOTYYEHHOW 3aBUCHMOCTH
bu3MYECKUX BEIMYMH B BHJIE MPEJIOKECHHBIX TAONIUIl U TPaUKOB, JENATh BHIBOJBLI MO Pe3ylbTaTam
HCCIIE0BAHUS;
- IPOBOANTH KOCBEHHBIE M3MEPEHHsI (PM3NUECKUX BEJIMYUH (TIOTHOCTh BEUIECTBA JKUAKOCTH U TBEPIIOTO
Tena; Cuia TPEHUs CKOJBXEHUS; [aBICHUE BO3[yXa; BbITAJIKMBAIONIAS CHUJIA, JCHCTBYIOLIAs Ha
NOTPYKEHHOE B KHUJIKOCTHh TEJ0; KOA(PUIMEHT MOJE3HOTO JEHCTBHS NMPOCTHIX MEXAaHH3MOB), CIIEAYS
MPEIJIOKEHHOW MHCTPYKIIUU; TIPU BBHITIOJTHEHUU W3MEpPEHU coOUpaTh SKCIIEPUMEHTANbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE UCKOMOM BEJITUYHUHBL;
- YKa3bIBaTh MPHUHIIUIIBI AEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, JTUHAMOMETD,
cooOlmaromuecs cocyibl, 6apoMeTp, pbluar, OJBMKHBIA U HEMOIBM)KHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;
- XapaKTepu30BaTh MPUHIIUIBI ICHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUUYECKUX YCTPONCTB C OMOPOii Ha
UX ONUCaHus (B TOM 4YHCIE: NOAUIMIHHMKH, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIUYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIONb3ysd 3HAHUS O CBOMCTBAX (PUIUUECKUX
ABJICHUN ¥ HEOOXOAMMBbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
- TPUBOJUTH MPHUMEPHl / HAXOAWTh HWH(POPMALMIO O TMpPHUMEpax MPAKTHUYECKOrO HCIOIb30BaHU
¢u3nUecKkux 3HAHWK B TOBCEIHEBHOW KM3HM JUIA OOecredeHus: Oe30MacHOCTH TMpH OOpalieHuH ¢
npubopaMi U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3J0pOBbS U COONIOACHHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpeie;
- co0III01aTh MpaBHUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYL0BAaHHEM;
- OCYIIECTBIISITh OTOOpP HCTOYHUKOB HMH(OpMauu B ceTu HHTepHET B COOTBETCTBUU C 3aJIaHHBIM
MOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M MyTEM CpPaBHEHMS PA3JIUUYHBIX MCTOUYHHUKOB
BBIJIEJISITE THPOPMALUIO, KOTOPAS SIBJISETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOI;
- UCIIOJIb30BATh MPHU BBHIMOJTHEHUN YY€OHBIX 33aJJaHUN HAYYHO — TMOIMYJSIPHYIO JIUTEPaATypy (PHU3HUECKOro
coJiep>KaHus, CIIpaBOYHbIE MaTepHUalibl, pecypchl ceTu HTepHeT; BiIajeTh npuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(GOPMALUHU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
- co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
uHpopManuu (U3NYECKOrO COJACpXKaHMSA, B TOM 4YHCIE MYOJUYHO J€JaTh KpaTKHEe COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHMIA; MPU 3TOM I'PAMOTHO HCIOJIb30BaTh HM3yYCHHBIN
NOHSATUIHBINA anmapaT Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUICHUE MPE3CHTAIINEH;
- IpU BBHIMNOJHEHUHM YYEOHBIX TMPOEKTOB W HCCIEJOBAHMHA paclpeAensiTh O0S3aHHOCTU B TPYIIE B
COOTBETCTBUHU C IOCTABJICHHBIMM 3a/JayaMu, CIEAUTH 3a BBIIOJHEHHEM IIJlaHa JAEUCTBUM, aJeKBAaTHO
OLICHMBATh COOCTBEHHBIH BKJIAaJ B JAESITENBHOCTb TPYIIBL;, BBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHHUE OKPYKAIOIINX.
Ilpeomemmnvie pesyrvmamul uzyuenusn Kypca uzuku 8 knacca:

[IpenmMeTHbIe pe3yabTaThl JOKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUMN:
- HCIIONB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Tella, HACHIIIIEHHbBIN 1 HEHACHIIIEHHBIH
nap, BJIXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHsISI 3HEPrus, TEIJIOBOM [BUraTelb; AJIE€MEHTapHbBIN



ANEKTPUUECKUHN 3apsifl, SIEKTPUUECKOE T0JIe, MPOBOAHUKN U TUAJICKTPUKH, MOCTOSTHHBIN JEKTPUICCKUN
TOK, MarHUTHOE MOJIE;

- pa3nuuath SBJICHUS (TEIUIOBOE pacUIMpeHue /ckaTtue, TeIlvlonepeaya, TelIoBOe paBHOBECHE,
CMauyuMBaHHWE, KaNWUIAPHbIC SBJICHUS, MCHApPEHUE, KOHJCHCALMs, IUIABJIEHWE, KpUCTAJUIM3aLUs
(oTBepaeBaHme), KUMIEHUE, TeTUIONEpeaayda (TermIonpOBOHOCTh, KOHBEKIIMS, U3TYICHHE); DIICKTPU3AIUS
TEJ, B3aUMOJICHCTBUE 3apSA0B, JEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBHE
MarHuToB, J€HCTBHE MAarHUTHOTO I10JI HAa MPOBOJHUK C TOKOM) 10 OMHMCAHUIO UX XapaKTEPHBIX CBONCTB
¥ Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3MUECKOE SBICHHE;

- pacro3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MUYECKHUX SIBICHUNH B OKPYXKAIOIIEM MHpE, B TOM YHCIIE
dbusznueckre SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHWE M KANWUISPHBIE SIBICHHUS B MPHUPOJE,
KpUCTAIIJIBI B IpUpoe, u3inydenre CollHIa, 3aMep3aHrue BoJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEra; JJIEKTPUYECKHE SIBICHUS B aTtMmocepe, IIeKTPUYECTBO KHUBBIX OPraHU3MOB;
MarHuTHOE MoJie 3eMiH, JApei( MOIIOCOB, POJIb MAarHUTHOTO TOJS JJIA JKU3HM Ha 3emile, MOJspHOe
CHUSIHUE; TIPH 3TOM TNEPEeBOIUTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO, BBIJCNATH CYIICCTBEHHBIE CBOMCTBA
/npu3Haky GU3NUIECKUX SBICHHIA;

- XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUECKHUE SBICHUS U MPOIECCHI, UCIOJIb3YSI OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHO — KHHETUYECKOM TEOpHUH CTPOEHHUs BEIIeCTBA, MPHUHIMI CYMEpPIOo3ULUU Moyiei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma 1 ydacTka Lenu, 3akoH Jlxoyns —
Jlenia, 3aKOH COXpaHEHUs YHEPTUH; MIPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATH
€ro MaTeMaTH4eCKOe BhIPAKECHUE;

- OOBSCHATH (PU3UYECKHUE MPOLIECCHl U CBOWCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CUTYallMil MPAaKTHUKO —
OpPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUIMHHO — CJICJICTBEHHBIC CBSI3U, CTPOHUTH 00BsICHEHNE U3 1 —
2 JIOTMYECKHX IIIaroB ¢ Omopod Ha 1 — 2 M3y4YEHHBIX CBOMCTBA (M3MYECKUX SIBICHHUH, (DU3NUECKHUX
3aKOHOB U 3aKOHOMEPHOCTE;

- pacmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB; HCIOIB3YS
ONHMCAHUE UCCIIEOBAHUS, BBIJCISITh IPOBEPIEMOE MPEIOIOKEHUE, OIIEHUBATh MPABHIBHOCTH TMOPsIKA
MPOBEJICHUS MCCIEOBaHNUs, AeTaTh BBIBOIBL;

- pemarth pacu€THble 3a7ayd B 2 — 3 JEWCTBHS, HCTONB3Yysd 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢dbuznyeckrue BEJMYMHBI: Ha OCHOBE aHajIM3a YCIOBHS 3a/1aud 3alHCHIBATh KPAaTKOE YCIOBHE, BBISBISTH
HEJOCTAaTOK JaHHBIX JUIS PEIICHUS 3aJadd, BbIOWpAaTh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIC IS €&
pelleHus, MPOBOJIUTh pacdy€Tbl W CpPaBHUBATh TOJYyYEeHHOE 3HadeHHE (DU3MUECKONH BEIUYHHBI C
W3BECTHBIMH TAHHBIMU;

- pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOILIM (PU3NYECKUX METOJOB; HCIOIB3YS
OTMCAHUE UCCIIEAOBAHUS, BBIJCISITH IPOBEPIEMOE MPEITONIOKEHNE, OIIEHUBATh MPABHIIBHOCTH TOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, JIENaTh BBIBOIbI;

- TPOBOJWUTH ONBITHI MO HAOMIONCHUIO (UIHYECKUX SBJICHUM WM (U3HIECKUX CBOWCTB Tel
(KamWIIISIpHBIE  SIBIICHUS, 3aBUCHUMOCTH JABJICHHS BO3QyXa OT ero o0béMa, TeMIepaTypbl; CKOPOCTH
mpoiiecca OCTBIBaHUS / HArpeBaHWs NPH M3JIYyYCHUH OT I[BETa W3JIy4yaromed / TMOrIomamen
MOBEPXHOCTU; CKOPOCTh HCIAPEHHUs BOABI OT TEMIIEPATYpPbl JKUJIKOCTH W IUIOHIAAU €€ MOBEPXHOCTH;
AIIEKTPHU3ALNS TNl U B3aUMOJICHCTBUE PIICKTPUIECKUX 3apsI0B; B3aUMOJICHCTBHE MMOCTOSTHHBIX MarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB; JEHUCTBUS MAarHUTHOTO IOJISI HA TPOBOJHUK C
TOKOM, CBOWCTBA AJICKTPOMArHWTA, CBOMCTBA AJICKTPOJBHUTATENS MOCTOSHHOTO TOKa): (HOpPMYyIHpPOBATH
IpOBEpsieMbIC MPEANOIOKECHHS, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYIOBaHMUS; OMUCHIBATH X0/
ombITa U (POPMYITUPOBATH BHIBOBL;

- BBITIOJIHATH TPSIMbIE HU3MEPEHUS] TEMIEPATypbl, OTHOCHUTEIHLHOW BIIAXKHOCTH BO31yXa, CHJIBI TOKAa,
HANPSDKEHUS C MCTIOIb30BAHUEM aHAIOTOBBIX MPUOOPOB U JATUYMKOB (U3UYECKUX BEIUYHMH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHON aOCOTIOTHON OTPEITHOCTH;

- MIPOBOAUTH MCCIEAOBAHNUE 3aBUCUMOCTH OAHON (PM3MUYECKON BEJIMYUHBI OT IPYrod ¢ MCHOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTh COMPOTUBIICHUS] MPOBOAHUKA OT €ro JJIMHBI, IJIOMAX MOTIEPEUHOTO
CEYCHMS M YIEIHbHOTO COMPOTUBJICHHS BEIIeCTBAa MPOBOJHUKA; CUJIBI TOKA, UAYILETO Yyepe3 MPOBOJHUK,
OT HaINpsDKEHHMs] Ha MPOBOJHUKE; HMCCIEAOBAHMUE IIOCIENOBATEIBHOIO M NapauIeIbHOIO COEAUHEHUN
MIPOBOIHMKOB): TUIAHUPOBATH HCCJENIOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH WM3MEPEHUS, CIEHys
MPEJIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJBTAThI IMOJIYICHHOW 3aBUCUMOCTH B BHJIEC TaOIUI[ |
rpaduKoB, NeNaTh BHIBOJBI MO PE3YNIbTaTaM UCCIICOBAHMUS,



- MOPOBOAWTHE KOCBCHHBIC H3MCPCHUA @HSHQ@CKI/IX BECINYNH (y,)ICJ'II)HaSI TEIJIOEMKOCTh BEeUICeCTBA,
COIPOTHUBIICHUE MPOBOJHHMKA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKA): IUIAHUPOBATH H3MEpPEHUs,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAYS MPEUI0KEHHON HHCTPYKIUH, U BHIYUCISATH 3HAUCHUE
BCINYHHBI,
- co0JI01aTh MpaBUiIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;
- XapaKTepu30BaTh MPUHIIMIIEI AEHCTBUS M3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM Ha
UX omucaHus (B TOM YHCIIE: CHCTeMa OTOIUICHHs JIOMOB, THTPOMETp, HapoBas TypOHWHA, amIlepMmeTp,
BOJIETMETP, CYETUYMK DJICKTPUUYECKOH SHEPruM, 3JIEKTPOOCBETUTENbHBIE NPUOOpBI, HarpeBaTeIbHbIC
NIEKTPONIPHOOPH! (TIPUMEPHI), SICKTPHUYECKHUE MNPETOXPAHUTENIN; SIJICKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA), CIIOJIB3YsI 3HAHUSI O CBOMCTBAaX (pU3MUYECKUX SABICHUNA U HEOOXOAMMBbIE (PU3UUECKUE
3aKOHOMEPHOCTH;
- pacmo3HaBaTh TPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEPHUTEIbHbIE NPUOOPHI MO CXeMaM H
CXEMAaTUYHBIM PHCYHKaM (KHUAKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETp, JIBUTATEIb
BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, pEOCTaT); COCTaBIATh CXEMbl DSJEKTPUYECKHUX Iered C
HIOCJIEIOBATEIbHBIM | TApaJUIeTIbHBIM COEIMHEHHUEM JIIEMEHTOB, pas3inyas YCIOBHBIE O0O3HAUEHHS
HIIEMEHTOB JIEKTPUYECKHX IIETICH;
- TMPHUBOAUTH TPHUMEPHl / HAXOAUTh HMHGOPMALMIO O TMpPHMEpax MPAaKTUYECKOTO HCHOIb30BaHUS
¢u3nueckux 3HAHMN B TOBCEIHEBHOM >XM3HU JUIs oOecreueHHs Oe30MacHOCTH MpHU OOpaleHHH C
npubopaMu ¥ TEXHUYECKUMH yCTPOWCTBAMH, COXpPAHEHHUS 370pPOBbsI M  COOJIIOJICHUS HOPM
9KOJIOTMYECKOT0 MOBEICHUSI B OKPY XKaIOIIEH cpere;
- OCYIIECTBIATh MOUCK HH(OpMAnWU (GHU3MYECKOTO COJAEpXKaHWUS B ceTH VIHTepHET, Ha OCHOBE
UMCIOIIUXCA 3HAaHUA H HyTeM CpaBHCHHUA JOMOJHUTCIIBHBIX HCTOYHUKOB BBIACIIATH PIH(bOpMaIII/IIO,
KOTOpast ABJSIETCS TPOTHBOPEUNBON MM MOXKET OBITh HEZJOCTOBEPHOIA;
- UCTOJIb30BATh MPU BBIMOJIHEHUH YYEOHBIX 33/IaHUil HAYyYHO — TMOMYJISIPHYIO JTUTEPATYpy (PU3UUECKOTO
COZIep>KaHHs, CIIPAaBOYHBIE MaTEePHAIIBI, PECYPCHl ceTH VIHTepHeT; BIaeTh MpruéMaMy KOHCIICKTHPOBAHHS
TEKCTa, Mpeodpa3oBanus HHPOPMALIUHU U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
- CcOo3JaBaTh COOCTBEHHBIC NMHCHMEHHBIC W KPAaTKUE YCTHBIE COOOUIEHUs, 0000mas MHPOPMAIMIO U3
HECKOJBbKHUX HMCTOYHHUKOB q)HSH‘ICCKOFO COACpIKaHHA, B TOM YHCJIC HY6J'II/I'-IHO MNpEACTaBIAThL PE3YyIbTAaThL
NPOEKTHOH WM HCCIIE0BATEIbCKOM NEATEIbHOCTH; TMPH 3TOM TI'PAaMOTHO HCIOJb30BaTh W3YUCHHBIN
MOHSATHIHBIA anmapaT Kypca GU3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3CHTALINECH;
- TIpH BBIIOJHEHUH YYEOHBIX TPOEKTOB M WCCICIOBAaHUH (U3MUYECKHX MPOIECCOB paclpeessTh
00s13aHHOCTH B Tpynmec B COOTBETCTBHUU C NOCTABJICHHBIMU 3adadaMiu, CJICAUTH 3a BBLIIIOJTHCHHUEM ILJIaHA
JCHCTBHI U KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBATH COOCTBEHHBIN BKJIA[ B JEATECIBHOCTH TPYIIIEI;
BBICTPAaNBAThb KOMMYHHUKATHUBHOC BSaHMOHGﬁCTBHG, IMMPOSABJIAA TOTOBHOCTH paspellaTh KOHCI)J'II/IKTLI.
Ilpeomemnvie pe3ynomamol uzyuenusn Kypca ¢uzuxu 9 knacca:

[IpenMeTHbIC pe3yabTaThl JOKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIIUXCSl YMEHHI:

- HCHOJb30BaThb MOHATHS: CUCTEMa OTCuUéTa, MaTepuajbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBWKEHMs, nedopmanus (ympyras, MIacTHUecKas), TPeHHE, LEHTPOCTPEMHTEIbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPErpy3KH; LEHTP TAKECTH; aOCOMIOTHO TBEPAOE TENO, LIEHTP TAKECTH
TBEPAOrO Tela, PaBHOBECHE; MEXaHMYECKHe KONeOaHWsl W BOJHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, ILIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JAlbHO30PKOCTb,
CHEKTPBl HCIyCKaHUS W TOTJolIeHus; anbda -, 0eta - U ramMmMa — H3JIyYEHHUs, HU30TOMbI, SAEpHAS
HHEpPreTHKa;

- pasnuyath ABJIEHHs (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEWHOE JABMKEHHE, PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE TMaJ€HUE TeJ, PaBHOMEPHOE JIBUKEHHE IO OKPY>KHOCTH,
B3aMMO/JICHCTBHE TE€J, peaKTUBHOE JBM)KEHHUE, KOJieOaTeIbHOE ABMKEHHE (3aTyXarollue U BbIHY)K/CHHbIE
KoieOaHus), PE30HAHC, BOJHOBOE JIBWKEHHE, OTPaXEHHE 3BYKa, OJIEKTPOMAarHUTHas WHIYKIMS,
IPSIMOJIMHEMHOE PACIIPOCTPaHEHHE, OTPAKEHHUE U IIPEJIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3yoKeHHe Oenoro cBeTa B CHEKTP M CIOXEHHE CIEKTPajbHBIX I[BETOB, €CTECTBEHHAs
pPaZMOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa W3JIyY4€HHUs) IO ONMMCAHHUIO MX XapaKTEPHbIX
CBOICTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3MUECKOe SBICHHE;

- pacmo3HaBaTh IMPOSBICHUE HM3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKpY)KalolleM MHUpe (B TOM 4YHCIe
dusnueckrue SBIEHUS B MpPHUpOJE: NPWIMBBI U OTIMBBI, JBHWXKEHHE IuTaHeT COJHEYHON CHUCTEMBI,
pPEaKTUBHOE JBW)KCHHME JKMBBIX OPraHHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSCEHUE,



CeHCMHUYECKHE BOJIHBI, I[yHAaMHU, 9XO, LIBETa TeJ, ONTHYECKHE SIBJICHUS B NPUPOJE, OMOJIOrHYEcKOoe
JeiicTBUe  BUAMMOTO,  YJIbTPa(UONETOBOTO M PEHTTEHOBCKOTO  W3IYYEHUH;  €CTECTBEHHBIH
pPaZOaKTUBHBIN (OH, KOCMUYECKHE JTy4H, paJUOAKTUBHOE U3TyUCHHE IPUPOAHBIX MUHEPAJIOB; JCHCTBHIE
PaJIMOAKTUBHBIX W3IyYEHUN HA OPTaHM3M YEJIOBEKA), MPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 33734y B
y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA / IPU3HAKK (DU3UIECKUX SIBIICHUH;

- ONHUCHIBaTh W3YYCHHBIE CBOMCTBA Tel M (PU3WYCCKUE SBJICHHS, HMCIONB3Ysd (DU3UYECKHE BEIUYMHBI
(cpenHsis 1 MrHOBEHHasi CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM [BUKEHHH, YCKOpPEHHE, IepeMelIeHHE,
IyTh, YTJIOBasi CKOPOCTb, CUJIa TPEHHUS, CHJIA YIPYTOCTH, CHUJIa TAKECTH, YCKOPEHHE CBOOOIHOTO MaCHNU,
BEC Teja, UMITYJIbC TeNa, UMITYJIbC CUJIbl, MEXaHU4YecKass paboTa U MOUIHOCTh, MOTEHLIMAIbHAS YHEPIHs
Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMITH, MOTSHIIHAbHAS YHEPTHUS CXKATOW MPYKUHBI, KHHETHYECKAsI
SHEPrus, MOJHAS MEXaHWYeCcKasi YHEPTrusl, IEPUO]] U YacTOTa KoJeOaHH, JUTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOpPOCTb CBETa, II0KA3aTeJIb IIPEJIOMIIEHHS CpElbl); MPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3MUECKHH CMBICI HUCHOJb3YEMbIX BEIUYHMH, OOO3HAYEHHS] M EIUHMIBI (PU3NUECKUX
BEJIMYMH, HAXOUTh (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHUHY C IPYTUMHU BETUYHMHAMU,
CTPOUTH rpaUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

- XapaKTepH30BaTh CBOMCTBA TeJ, (U3NUYECKHE SBICHUS M TPOIECCHI, UCIOIB3YS 3aKOH COXPaHEHHS
SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHMs, MPUHIUI CYHEPIIO3UIMU CUJI, MPHUHIMI OTHOCUTEIHLHOCTU
I"anunest, 3akoHbl HproTOHA, 3aKOH COXpAaHEHMs UMITYJbCA, 3aKOHBl OTPa)KEHUs M IPEJOMIICHUS CBETA,
3aKOHBI COXPAaHEHHUS 3apsAAOBOIO M MACCOBOTO YHCEN MPH SACPHBIX pEaKIUsIX; MPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €70 MATEMAaTHYECKOE BBIPAKEHHE;

- OOBSCHATH (PU3UYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallUi MPaKTUKO —
OPUEHTHPOBAHHOT'O XapaKTepa: BBISBIATH IPUUUHHO — CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JOTMYECKHMX IIIaroB C OMOpod Ha 2 — 3 M3YYEHHBIX CBOMCTBAa (M3UYECKUX SBICHHH, (DU3NIECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

- pemaTh pacy€THbIe 3a/7ayu (OMHUpAIOIIUecs Ha CUCTeMY M3 2 — 3 ypaBHEHHIi), HCIONb3YsS 3aKOHBI U
dopmyinbl, cBs3bIBaIONIME (U3NYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a7add 3alHChIBATh
KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU M30BITOUYHBIE JaHHBIC, BEIOUpATh 3aKOHBI U (DOPMYIIHI,
HEOOXOUMBIE JIJIsl PELLIECHUS], IPOBOINUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAUEHHUS
buznyecKoil BeIUYNHBL;

- pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH MPH MOMOIIN (U3NIECKHX METOJIOB; HCIIONIB3YS
OTHMCAaHNE UCCIEIOBAHUS, BBIICIATH MPOBEPSIEMOE MPEIINONI0KEeHNEe, OIICHUBATh MPAaBUIBHOCTh MOPSIKa
IIPOBEJICHUS MCCIIE0BAaHNUs, AENIaTh BBIBO/Ibl, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U OIIBITOB;

- TIPOBOJIUTH OIBITHI MO HAOMIONCHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKHX CBOMCTB Ted (M3yueHue
BTOpOTro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUU; 3aBUCUMOCTH NIEpHoia KojaeOaHni IPpy>KMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbI MaJbIX KOJEOAHU;
NPSIMOJIMHEMHOE PpacIpOCTpaHEHUE CBETa, pa3lioKEHUE Oeloro CBeTa B CHEKTP; H3YyYEHUE CBOMCTB
u300pakeHUs] B IUIOCKOM 3€pKaje M CBOWMCTB M300pa)KeHMs MpenMeTa B coOMparoleil JMH3e,
Ha0JII0/IEeHUE CIUIOUIHBIX M JIMHEHYAThIX CIIEKTPOB M3JyUEHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa OOOpYyIOBaHMS; OMHUCHIBATH XOJA OIBITAa U €ro pe3ylnbTarhl, (GopMyITHpOBaATH
BBIBO/IBI;

- TNpPOBOJIUTH MPH HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HW3MEPEHUH, ONpeAesss CpeAHee 3HaueHUue
u3MepsieMoil Benn4YuHbl (POKYCHOE paccTOsiHuE coOMparoliell JIMH3b1); 0OOCHOBBIBATH BHIOOP crocola
U3MEpPEHus / U3MEPUTEIHHOTO PUOOpa;

- IPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN
(3aBUCUMMOCTD IYTH OT BPEMEHM NPU PABHOYCKOPEHHOM JBM)KEHHU 0€3 HayalbHOM CKOPOCTH; Iepuoja
Koe0aHUi MaTeMaTUYeCKOTO MasTHHKa OT JJWHBI HUTH; 3aBUCHUMOCTH Yrjla OTpaXeHHS OT Yyria
NaJieHus): TUTAHUPOBATh HCCIEJOBAHUE, CAMOCTOATENBHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOnull U TpaduKOB, JeiaTh
BBIBOJIbI 10 PE3YJIbTaTaM MCCIIEI0OBAHUS;

- TIPOBOJIUTH KOCBEHHbIE M3MEpPEHHUsI (U3NYECKUX BEIMUYUH (CpPelHsAs CKOPOCTh U YCKOPEHHE Tena MpHU
PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE CBOOOTHOTO TAJEHUs, KECTKOCTh MPYKUHBI, KOADOUIIUEHT
TPeHHsI CKOJBKEHHUsS, MeXaHudeckas paboTa W MOIIHOCTh, 4YacTOoTa U TMEPUOJ  KoJeOaHHi
MaTEMaTHYECKOI'0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKasi CHUJla COOMpArOIIel JIMH3bI, paJuOaKTUBHBIN
¢doH): TIaHUPOBATH U3MEPEHHUsS; COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH W3MEPEHUS,



cienysl MpenioKeHHOW MHCTPYKLMHU; BBIYUCIATH 3HAYEHHWE BEJIMYMHBI M AHAJIM3UPOBATH IMOJIyYEHHbBIE
pe3yNbTaThl ¢ YUETOM 3aJaHHOU NTOTPELIHOCTH U3MEPEHU;
- pa3nuyaTh OCHOBHBIC IIPU3HAKHM M3YYEHHBIX (QU3NYECKHUX MOJENeH: MaTepuaabHas TOYKa, aOCOIOTHO
TBEP/OE TEJIO0, TOUCUHBIN UCTOUHUK CBETA, JIy4, TOHKAs JINH3Aa, IUIAHETapHasi MOJAEIb aTOMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;
- XapaKTepu30BaTh MPUHIIMIIEI AEHCTBUS M3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM Ha
UX ONMHCAHUS (B TOM YHCIIE: CIUAOMETP, NaTUUKU MOJOKEHUS, PACCTOSHUSA U YCKOPEHMSI, PaKeTa, IXO0JIOT,
OYKH, MEPHCKOI, (hoToammapar, ONTHUECKUE CBETOBOBI, CIIEKTPOCKOI, JT03UMETp, Kamepa Buibcona),
UCIIONb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SBJICHUN M HEOOXOANMBIE (PU3HUECKHEe 3aKOHOMEPHOCTH;
- co0JII0/1aTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
- ACIIOJIB30BATh CXEMBI U CXEMATUYECKUE PUCYHKH U3YUYECHHBIX TEXHHYECKUX YCTPONCTB, U3MEPUTEIBHBIX
npuOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEUICHHH Y4eOHO — MPAaKTUYECKHUX 3a]lad; ONTHYECKUE
CXEMBI I OCTPOEHUS N300paKEHUH B INIOCKOM 3€pKaJie U COOUPAIOLIEH JTHH3E;
- TPUBOIUTH NpPUMEPHl / HAXOAUTh HHPOPMALMIO O MpHUMEpax MPAKTUYECKOTO HCIIOIb30BaHHS
(GU3MYECKUX 3HAHWUN B TIOBCETHEBHOM XH3HMU MJIsi oOecriedeHuss O0e30MacHOCTH TMPH OOpaIIeHUH C
npubopaMM ¥ TEXHHYECKMMH YCTPOMCTBaMH, COXPAaHEHHUS 3I0pOBbsi U COOJIIOJCHHS HOPM
9KOJIOTMYECKOI0 TOBEICHUS B OKPYKAIOILEH CPEIE;
- OCYILIECTBISTh MOMCK HMHpoOpMaIMU (U3NYECKOTO COJIEpKaHUSA B ceTH VIHTEpHET, CaMOCTOSATEIBHO
dopMynupys TOUCKOBBIM 3alpoc, HAXOAUTb IIyTH ONPEJENICHUs] JOCTOBEPHOCTH IOJYyYEHHOM
UH(OPMALIMK Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTTOTHUTEIBHBIX HICTOUHUKOB,;
- UCIOJIb30BATh IPU BBINOJIHEHUH Y4YE€OHBIX 3alaHU HayyHO — MOMYJISPHYIO JUTEpaTypy (PU3NUECKOro
COJIep>KaHHUs, CIIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT; BiIajeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHMOPMALIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
- cOo31aBaTh COOCTBEHHbIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAIUU U3 HECKOJIBKUX
UCTOYHUKOB (U3UUECKOT0 COJAEpKaHMs, IyOIMYHO TPEACTABIATh pPE3yNbTaThl MPOEKTHOM WM
UCCIIEN0BATENIBCKOM JI€ATEIBHOCTH; IPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YUYEHHBIM IMOHATHWHBIN
anmapaT M3y4aeMoro pasfena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE Mpe3eHTaluei ¢ y4éTom
0COOCHHOCTEH ayTUTOPUN CBEPCTHHKOB.

BuinyckHuk ocno6noll wiKkonvl Hayuumcesa:

- coOnropaTth mpaBuiia 0€30MacHOCTH M OXpaHbl Tpyda NHpu pabore ¢ yuyeOHBIM M JabOPaTOPHBIM
000pyI0BaHUEM;

- TMOHMMATh CMBICII OCHOBHBIX (U3NYECKUX TEPMHUHOB: (U3HUEcKoe Teno, (usmueckoe SBICHHE,
¢du3nueckas BeIMYMHA, €IUHHUIIBI U3MEPECHUS;

- pacmo3HaBaTh MpPOOJIEMBbI, KOTOpbIE MOXXHO pELIUTh MpH MOMOLIM (U3NYECKUX METOJOB;
AQHAJIM3UPOBATh OTACJIbHBIE JTalbl IPOBEACHUS MCCIEIOBAHUN M HHTEPIPETUPOBATh PE3YJIbTATh
HaOJI0/ICHUH U OTIBITOB;

- CTaBHUTH OIBITHI IO HCCICIOBAHUIO (DU3MUYECKUX SBICHUH WIM (PU3UYECKUX CBOMCTB Tenl 0e3
UCIIONIb30BAHUSL TPSIMBIX H3MEpPEHui; mpu 3ToM GOpMyIUpoBaTh MpobieMy/3agady y4eOHOTO
OKCIIEPUMEHTa; COOUpPATh YCTAHOBKY U3 NPEIOKEHHOTO OO0OpYyJIOBaHUS; MPOBOJUTH OMBIT H
dbopMynupoBaTh BHIBOIBI.

Ilpumeuanue. Tlpu mpoBeACHWH WCCIENOBaHUSA (U3UYECKUX SBICHUH W3MEpPHUTEIbHBIE TNPHOOPHI
UCIONB3YIOTCSl JIMIIb KaK JaTYUKA U3MEpeHUs (U3NYECKUX BENUYMH. 3allldCH TOKa3aHUM MPSMBIX
WU3MEPEHHI B 3TOM Cliy4yae He TpeOyeTcs.

- MOHUMATh POJIb KCIIEPUMEHTA B MOJIYyYeHUH Hay4YHOU HH(OpMAIINH;

- IPOBOJUTH MPSAMbIE U3MEPEHMSI PU3NYECKUX BEJIMYMH: BPEMs, PACCTOSHUE, Macca Tela, 00beM, CUia,
TeMreparypa, aTMoc(epHoe naBieHHE, BIAXHOCTh BO3AyXa, HAMpsDKEHHE, CUJa TOKA, paauallMOHHBINA
¢oH (C HCMONB30BAHMEM JO3WMETpa); MPU ITOM BBHIOMPATh ONTHUMAIBHBINM CHOCOO0 H3MEpEeHUs |
MCIIOJIb30BATh MPOCTEUIINE METOBI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUH.

Ilpumeuanue. Jrobas yueOHas mporpamma J0KHA OOECIEYMBATH OBJIAJICHUE TPSMBIMU HU3MEPEHUSIMH
BCEX MEPEUUCICHHBIX (PU3NIECKUX BETUUHH.

- TPOBOAMUTH HCCIIEOBAaHHE 3aBUCUMOCTEH (HU3MUYECKUX BEIMYMH C HCIHOJIb30BAaHHUEM MPSMBIX
U3MEPEHU: IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YIbTAThI IOJIyY€HHON 3aBUCUMOCTH
¢bu3nyeCKrX BEIMYHMH B BUJIE TaOIUI] U rpapuKoOB, JeaTh BEIBOJBI 10 pe3yiibTaTaM UCCIIEIOBaHUS;



- HpOBOI[I/ITI) KOCBCHHBIC I/I3MepeHI/15[ (1)I/ISI/I‘I€CKI/IX BCJIIMYNH: HpI/I BBIIIOJTHCHU N I/ISMepeHI/If/’I CO6I/IpaTI)
3KCHepI/IMeHTaHBHyIO yCTaHOBKy, CJIC,Z[YSI Hpe,Z[J'IO)KCHHOI\/II I/IHCTPYKI_II/II/I, BBIUYHUCIIATH 3HAYCHUEC BCIINYUHBI
1 aHAJIM3UPOBATH TOJIYUYEHHBIE PE3YJIbTAThI C YUETOM 3aaHHON TOYHOCTH M3MEPECHHI;
- AHAIM3UPOBATh CUTYAallUU IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX IIPOSIBICHUE
I/IS}"—IeHHBIX (1)I/I3I/I‘-IGCKI/IX HBHeHI/Iﬁ NN SaKOHOMepHOCTeﬁ 158 HpI/IMeHSITI) HNMCIOIIIUECS 3HAHUA I HUX
OOBSICHEHHUS;
- TOHUMATh TPHUHIMIIBI JACHCTBUS MAIIWH, NPHOOPOB M TEXHHUYECKUX YCTPOMCTB, YCIOBHS HX
0€30I1acHOI0 UCITOIB30BAHUS B [IOBCEIHEBHOM KU3HH;
- HUCIOJB30BaTh MPH BBIIOJHEHUH YYeOHBIX 3a/1ad HAYYHO-TIONYJSIPHYIO JUTEPATypy O (PU3HUECKUX
SIBJICHHSIX, CIIPABOYHBIC MaTepHalIbl, pecypchl IHTEpHET.

BoinyckHuk noyuum 603m03#CHOCHIb HAYYUMbBCA .

- OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIEIOBAHWU, pOJIb (U3UKA B PACHIUPCHUH MPEACTaBICHUN 00
OKPY’KalOIlIeM MHUPE U €€ BKJIaJl B YIYUIICHUE KaUeCTBA KU3HH;
- WCIIOJIB30BaTh MPHUEMBI MOCTPOCHUS (PU3NYECKUX MOJENCH, TTONCKa U (POPMYIUPOBKH TOKA3aTEIHCTB
BBIIBUHYTBIX TUIIOTE3 M TEOPETUUECKUX BBHIBOJIOB HA OCHOBE IMITMPUYECKH YCTAHOBIECHHBIX (JaKTOB;
- CpaBHHMBATh TOYHOCTh U3MEPECHUS (PU3UUCCKUX BEJIUYHH 10 BEIMYNHE WX OTHOCUTEIHHOM MOTPEITHOCTH
MIPU NPOBEJICHUU MIPSIMBIX U3MEPEHU;
- CaMOCTOSTEIIbHO TPOBOJWTh KOCBEHHBIC HM3MEPEHUS M HCCIAEAOBaHUS (PU3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM PA3IMYHBIX CIIOCOOOB HW3MepeHus: (U3NYECKUX BEIUYHMH, BBIOMPATH CpPElCTBa
WU3MEPEHHS ¢ YIEeTOM HEO0OXOJMMOUW TOYHOCTH M3MEpPEHUH, 0OOCHOBBIBATH BHIOOP CIOCOOa M3MEpPEHHS,
aJIeKBaTHOT'O MIOCTABJICHHOM 3aJ1aue, IPOBOJAUTH OLIEHKY JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;
- BOCHPUHUMATh HHQOpMAIMIO (U3MUECKOrOo COAEp aHUs B HAyYHO-TIONMYJSPHOW JuUTepaTrype u
CpelCcTBaX MacCcoBOW MHPOPMAIIUU, KPUTUIECKU OIICHUBATH MOJYYCHHYIO HH(DOPMAIUIO, aHATTU3UPYS €€
coJiepKaHue U JaHHBIE 00 UCTOYHUKE HH(POpMAIINH;
- co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOMICHHSI O (DM3MUECKHUX SIBICHHUSX HA OCHOBE
HECKOJIbKMX MCTOYHHUKOB HH(OpPMAIMH, CONPOBOXKIATh BBICTYIUIGHHE IpPE3CHTALUEH, YYUTHIBAs
0COOCHHOCTH ayJANTOPHH CBEPCTHHUKOB.

Mexanuueckue agnenun. Beinycknuk nayyumces:
- pacmo3HaBaTh MEXaHWYECKHE SIBIICHUS W OOBSICHATHP HA OCHOBE HUMEIONIMXCS 3HAHWA OCHOBHBIE
CBOMCTBA WJIM YCJIOBUSA IPOTEKAaHHUsS 3TUX SBICHUW: PAaBHOMEPHOE M HEPAaBHOMEPHOE JIBH)KCHHE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHHE, OTHOCUTEIBHOCTh MEXaHUYECKOIO
NBUKEHHs, CBOOOJHOE TaJeHHWE TeJ, pPAaBHOMEPHOE [JBUKEHHE [0 OKPYXKHOCTH, HWHEpLus,
B3aUMOJICIICTBUE TEJ, PEAKTHUBHOE JBI)KCHHE, Mepejadya JaBICHHUS TBEPABIMU TEJIaMH, >KMIKOCTIMU U
razamu, atMoc(epHoe AaBleHue, IUIaBaHUe TEJI, pAaBHOBECHE TBEPABIX TEJl, UMEIOIINX 3aKPETUIEHHYIO OCh
BpaleHus1, KojebaTelbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE JIBIXKCHHE (3BYK);
- ONMKCHIBATh U3yUYCHHBIC CBOWMCTBA TEJI M MEXaHUYECKHE SIBJICHUS, UCHONB3Ys (PU3NUECKUE BEIUYUHBI:
yTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Iepro] 00OpallleH s, Macca TeJia, IUIOTHOCTh BEIIECTBA, CUJIA
(cunma TSKECTH, CUJla YHOPYTOCTH, CHJIa TPEHHs), JaBJICHHE, WMITYJIbC Teja, KMHETUYecKas OSHEeprus,
MOTEHI[MAIbHAS JHEPIusi, MeXaHW4eckas pabora, mexaHudeckas mourHocTh, KIIJ mpu cosepiuenuun
paboThl C HCIOJNB30BAHMEM MPOCTOrO0 MEXaHHW3Ma, CHJIa TPEHUs, aMIUTUTyAa, NEpPUOJ U YacToTa
KoJieOaHuM, JJMHA BOJIHBI U CKOPOCTh €€ PaclpOCTpaHEHUs; MPU OMHMCAHUM TMPABWIBHO TPAKTOBATh
buznyecKkuif CMBICT HCHOJB3YEMbIX BEIWYHMH, WX OOO3HAUEHHUS U EIUHUILIBI H3MEPEHHS, HAXOIUTh
(GbopMysbl, CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYrUMU BEIUYHMHAMH, BBIYUCISITH
3HaueHue GU3NYECKON BETUIHHEI;
- aHAJIM3UPOBATh CBOMCTBA TEJI, MEXAaHUYECKHUE SIBJICHHS U MPOIECCHI, UCTIONB3Ysl (U3HUECKUE 3aKOHBI:
3aKOH COXpPAHEHUS PHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIIUI CYNEPHO3UINH CUIT (HaXOKICHHUE
paBHoxelcTBytomei cunsl), I, II u I 3akonsl HpioTOHa, 3aKOH coXpaHEeHMsI MMIYNbca, 3aKOoH ['yka,
3akoH Ilackamsi, 3akoH ApxuMmesna; TpH OTOM pPa3iIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €Tro
MaTeMaTHYeCKOE BHIPAKEHUE;
- pasnuYaTh OCHOBHBIE TPHU3HAKM HW3YYCHHBIX (PHU3UYECKUX MOJeNeld: MaTepuanbHas TOYKa,
WHEepIMaIbHasl CHCTEMa OTCUETa;
- pemiaTh 3a7a4d, UCTOJIB3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH BCEMHPHOTO
TArotenusi, npuHuun cynepno3uuuu cwi, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUsS HMITYJIbCA,
3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u (HOpMYINbI, CBS3BIBAIOIINE (U3HUECKUE BEITHUUHBI



(yTh, CKOpPOCTH, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEIISCTBa, CHJIA, JABJICHHWE, WUMITYJIbC TeJa,
KMHETUYECKasi SHEPrusi, MOTCHIUATbHASI JHEPrusi, MeXaHudeckas paboTa, MeXaHHYeCKash MOIIHOCTb,
KIIJl npocToro mMexaHu3Mma, Cujia TPEHHUS CKOJBbXKEHHs, KOA(D(PUIMEHT TpeHus, aMIUIUTy[a, Hepuoa U
yacToTa KoJieOaHWid, JJIMHA BOJHBI U CKOPOCTh €€ PACIpOCTPAHEHHs): HA OCHOBE aHAM3a YCIOBHS
3aJlauM  3alMChIBaTh KPATKOE YCJIOBHWE, BBIICIATh (U3MUSCKHE BEIIMYUHBI, 3aKOHBI W (OPMYIIBI,
HEOOXOUMBIE ISl €€ PEeIICHHS, TPOBOJUTH PACUYEThl U OIIEHUBATh PEANBHOCTH MOTYYCHHOTO 3HAUYCHUS
(U3UYECKON BEITMYMHBI.

BoinyckHuk nosiyuum 603MO0HCHOCHIb HAYUUMBCA:
- HCIOJIb30BAaTh 3HAHUS O MEXAHWYECKUX SIBJICHMSIX B IIOBCEJHEBHOM JKM3HMU JUJIsi OOecHedeHus
0e30MacHOCTH MpHU OOpalieHuH ¢ TpuOOpaMh M TEXHUYECKHMMH YCTPOWCTBAMHU, MJIsI COXPAHECHHUS
3JI0pOBBSL U COOJIIOJIEHUSI HOPM IKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOIIEH cpejie; MPUBOIUTH TPUMEPHI
MPAKTHYECKOTO UCIONIb30BaHUs (PU3NUECKUX 3HAHUN 0 MEXaHUYECKUX SIBJICHUAX U (U3MUYECKUX 3aKOHAX;
pUMEpPHl HUCIOJIb30BAaHUS BO300HOBISEMBIX MCTOYHHUKOB JHEPrHH; HKOJOTMYECKUX MOCIEACTBHMA
UCCIIETOBAaHUS KOCMHYECKOTO TIPOCTPAHCTB;
- pa3nuyaTh TPAHUIBl TNPUMEHUMOCTH (PUINYECKUX 3aKOHOB, TOHMMATh BCEOOIIMH XapakTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHHS MEXaHHUYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIhCa,
3aKOH BCEMHUPHOTO TATOTEHHS) U OrPAaHUYCHHOCTh HCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);
- HaXOJWTh aJIEKBATHYIO MPEIOKEHHON 3ajade (pU3MUecKylo MOJesb, pa3pemarh mpodiieMy Kak Ha
OCHOBE MIMCIOIIMXCS 3HAHWHA 10 MEXaHWKE C MCIOJH30BaHMEM MAaTEMaTHYECKOIro ammapara, TaKk U Hpu
MOMOIIIH METO/I0B OIICHKH.

Tennoevie agnenun. Boinycknuk nayuumcesa:
- pacro3HaBaTh TEIUIOBbIE SBJICHUS U OOBSICHATH Ha 0a3e MMEIOUINXCS 3HAaHWNH OCHOBHBIE CBOWCTBA HIIU
YCIIOBUS IPOTEKAHUS ITUX sBICHUH: nudPy3usi, m3MEeHEHNE 00beMa Tel MPU HarpeBaHUM (OXJIAXKICHUH ),
0oJbIIas CKUMAEMOCTh T'a30B, Majasi C)KUMAeMOCTh KHUAKOCTEH M TBEPABIX Tel; TEIJIOBOE paBHOBECHE,
UCTIapeHHe, KOHJIEHCAIUs, IUIABJICHUe, KPHUCTAUIM3AlMs, KHUIICHWE, BIIAXKHOCTH BO3/yXa, Pa3IHMYHBIC
CrocoObl  Teruionepenayn (TerIoNpPOBOAHOCTh, KOHBEKIIMSA, W3IIyYEHHUE), arperaTHble COCTOSHUS
BEIICCTBA, TOTJIONICHUE YHEPTHH TPU MCIIAPCHUM KHUJIKOCTH U BBIJICIICHHE €€ TPU KOHJEHCAIUH Tapa,
3aBHCHMOCTh TEMIIEpaTyphl KUTICHUS OT JaBJICHUS;
- ONHCHIBATh WM3yYCHHBIC CBOWCTBA TEI WM TEIUIOBBIC SIBJICHUS, HCIIONB3ysSd (DM3UYCCKHE BEITUYHHBI:
KOJIMYECTBO TETIOTHI, BHYTPEHHSISI YHEPTHsI, TEMIIEpaTypa, yAelbHasl TeIIOEMKOCTh BEIIECTBA, yAeIbHAas
TEIUIOTa TUTABJICHUS, YJAENbHAs TEIUIOTa MapooOpa3oBaHUs, yIeNbHAs TEIUIOTa CTOPAHHS TOIUTUBA,
KOA(P(UIIMEHT TMOJE3HOTO JACHCTBHUS TEIJIOBOTO JBUTATENS; MPH OINHWCAHUU MPABHIBHO TPAKTOBATh
(GU3HYECKUN CMBICT WCIOJIB3yeMbIX BEIWYHH, WX OOO3HAUCHUS W CIWHUIBI W3MEPEHHUS, HAXOIHUTh
dbopMyIbl, CBS3BIBAIOLINE MAaHHYIO (PU3UYECKYI) BEIUYMHY C JPYTMMH BEIUYMHAMH, BBIYUCIATH
3HaYCHHE (PU3NUECKON BETUINHBI,
- pasnuyYaTh OCHOBHBIC MPU3HAKH HM3YYCHHBIX (PH3UUYECKUX MOJENEeH CTPOCHHUs Ta30B, KXUAKOCTEH W
TBEPABIX TEJ;
- IPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCTIOIB30BaHUS (PU3UUYECKUX 3HAHUM O TETUIOBBIX SBICHUSX;
- pemaTth 3ajJadd, HCIOJB3YSd 3aKOH COXpPAaHEHWsS OJHEPIHMH B TEIUIOBBIX Iporeccax U (OpMYJIbI,
CBS3BIBANOINME (PU3UYECKUE BEIMYMHBI (KOTUYECTBO TEIUIOTHI, TeMIIepaTypa, YAeNbHas TEIIOEMKOCTb
BCICCTBA, YyJEIbHAS TEIUIOTA IUIABJICHHS, YJCJIbHAs TEIUIOTa MapooOpa3oBaHUs, yaedbHas TEIIoTa
CropaHuisi TOIUTHBA, KOA((UIIMEHT MOJE3HOro ICHCTBHS TEIUIOBOTO JBUTATENs): HA OCHOBE aHAlM3a
YCIIOBUS 3aJ]a4i 3alUChIBaTh KPATKOE YCJIOBHE, BBIIEIATh (PU3NUECKUE BEIUYHHBI, 3aKOHBI U (POPMYIIBL,
HEOOXOIUMBIC ISl €€ PEIICHHS, POBOJUTH PACUYCTHl U OIICHUBATH PEABHOCTH MOJTYYCHHOTO 3HAYCHHS
buznyecKoil BEIUYNHBL;
- aQHAIM3UPOBATH CBOWCTBA TEJ, TEIUIOBHIC SIBIICHUS W TIPOICCCHI, UCTOIB3YS OCHOBHBIC MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPTHH.

BoinyckHuk noayuum 603mM03CHOCHb HAYUUMbCA:
- UCTIOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBICHUSX B MOBCEIHEBHOM >KU3HU AJIs 0OecreueHrs 0e30MacHOCTH
npu oOpalieHnd ¢ TpuOoOpaMd ¥ TEXHUYCCKUMHU YCTPOWCTBAMHM, IS COXPAaHEHHUS 3I0pPOBbs U
cOOMIOACHUsI HOPM OSKOJOTMYECKOTO TIOBEJIEHUS B OKpYXKAWIIEeW cpelne; MNPUBOIUTH MPUMEPHI
OKOJIOTHYECKHUX  TOCJICACTBUH  pabOTBl  JIBUTATENIed  BHYTPEHHETO  CrOpaHMsl, TCIUIOBBIX U
TUAPOIIEKTPOCTAHIIHIH;



- pasjn4datb TrpaHulbl MTPHUMCHUMOCTH (1)I/ISI/I‘~IGCKI/IX 3aKOHOB, IIOHHUMAThb BCGO6HII/II>1 XapaKkTep
(byHaaMEeHTaIBHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpPAHEHHUS SHEPrUU B TEIUIOBBIX Ipolieccax) H
OTrPaHUYEHHOCTDH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;
- HaXOJWTh AJICKBATHYIO MPEUIOKECHHON 3amaue (pU3MYECKyl0 MOJeNb, pa3penarbh mpobdieMy Kak Ha
OCHOBE UMCHOIIUXCS 3HAHWUM O TEIUIOBBIX SIBJIEHHUAX C MCIOJH30BAaHHEM MaTEMaTHUECKOTO arrapara, Tak
Y TIPU TIOMOIIU METOJIOB OIIEHKH.

dnexmpuueckue u macHuUmMHble A6j1eHUA. Boinycknuk nayuumes:
- pacClo3HaBaTb 3JICKTPOMAIHUTHBLIC ABJICHHUA U 06’bHCH}ITL Ha OCHOBC HMMCHIIUXC 3HAHUM OCHOBHBIC
CBOICTBA WMJIM YCJOBHSI NPOTEKaHMsSI 3THUX SBICHMH: AJIEKTpU3alMs TeJ, B3aUMOJICUCTBUE 3apsjioOB,
ANEKTPUYECKUN TOK U €r0 JEUCTBUS (TEIIOBOE, XMMUYECKOE, MAarHUTHOE), B3aMMOJICHCTBHE MarHUTOB,
9JIEKTPOMArHUTHAas UHAYKIHS, TEHCTBUE MAarHUTHOTO TOJS HA IMPOBOJHUK C TOKOM U Ha ABWKYIIYIOCS
3apsHKCHHYIO YacTHUIly, JIEUCTBHE SJIEKTPUUYECKOTO MMOJISI Ha 3apsDKEHHYIO YacTHUIly, SJIEKTPOMAarHUTHbBIC
BOJIHBI, IPSIMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE U MPEJIOMIICHHE CBETa, IUCIIEPCHSI CBETa;
- COCTaBJIATb CXCMbI JJICKTPHUYCCKUX LICHCfI C MOCJIICAOBATCIBHBIM U TMAapaJlJICJIbHBIM COCIUHCHHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX Ieneil (MCTOUHUK TOKa, KITI0Y,
PE3UCTOP, peOCTaT, TaMIIOYKa, aMIIEPMETP, BOJIBTMETD);
- UCIIOJIb30BaTh ONTUYECKUE CXEMBI JJIsl OCTPOEHUS M300pakeHUH B TNIOCKOM 3epKalie U coOMparomeit
JIUH3E;
- ONUCHIBATh M3y4YCHHBIE CBOWCTBA TEN M DJIEKTPOMArHUTHBIC SIBIICHUS, HCIONb3yd (PUINUECKUE
BEJIMYMHBI: DJJEKTPUUECKUH 3aps], CHUJa TOKA, OJJIEKTPUYECKOE HAIPSIKEHHE, AJIEKTPUUYECKOE
COMPOTUBIICHUE, YAETHFHOE COMPOTHUBICHUE BEIIECTBA, PadOTa ANEKTPUUYECKOTO MOJIsi, MOLUTHOCTh TOKA,
q)OKYCHOG PACCTOAHUC U ONTHYCCKAA CHUJIa JIMH3bI, CKOPOCTH JJICKTPOMArHuTHBIX BOJIH, AJIMHA BOJIHBI U
4yacToTa CBETa; MPHU OMUCAHUHM BEPHO TPAKTOBATh (DM3MUYECKHM CMBICT MCIOJB3YEMBIX BEJIHYMH, UX
0003HAUCHUs] W EIWHHIBI W3MEPEHMS; HaXOIUTh (HOPMYJBI, CBS3BIBAIONINE NaHHYIO (pU3HUecKyto
BEJIMUMHY C APYTUMHU BETUYUHAMU;
- AaHaJIM3UpoOBaTh CBOMCTBA TCJI, JJICKTPOMArHHUTHBLIC SABJICHHUA W MPOLECCCHI, HCIIOJIb3YsA (1)I/I3I/I‘-I€CKI/IC
3aKOHBI: 3aKOH COXPAHEHHUs SJIEKTPUUYECKOro 3apsaa, 3akoH Oma s yyacTka Lienu, 3aKkoH J[xoyns -
JleH1a, 3aK0H MPSIMOJIMHENHOIO PACIpPOCTPAHEHUS CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH MPETOMIICHUS
CBETA; IPU ATOM Pa3IHyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €70 MAaTEMaTUUYECKOE BhIPAKCHHE;
- MPHUBOAMTH TPUMEPHI MPAKTHUYECKOTO HCIIONB30BaHHUA (PU3MUECKUX 3HAHUH 00 3JIEKTPOMArHUTHBIX
SBIICHUSX;
- pemaTth 3aJadd, UCTONB3ys (u3ndecKkue 3aKoHbI (3akoH OMa Juisd ydacTka Ienw, 3akoH JDxoyms -
Jlenra, 3aK0oH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMIICHHUS
cBera) U (hOpMyIbI, CBSA3BIBAOIINE (PU3UYCCKHE BEIMYMHBI (CHJIA TOKA, DJICKTPUYECKOE HAIMPSIKCHHE,
AIIEKTPUYECKOE COMPOTHBIICHUE, YAEIHLHOE COMPOTHBICHHE BEIIECTBA, PadOTa AIEKTPUYECKOTO MOJIA,
MOIIIHOCTh TOKa, JOKYCHOE PACCTOSTHUE W ONTHYECKAsi CUJIa JTUH3BI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH,
JUIMHa BOJNIHBI W 4YacToTa cBeTa, GOpMYyNbl pacueTa dJICKTPUYECKOTO COMPOTHUBICHHUS MPH
MOCJIEZIOBATEILHOM U IMapajuIeIbHOM COEIMHEHUM IPOBOJHMKOB): HA OCHOBE aHAJM3a YCJIOBUS 3aJaud
3aMKChIBATh KPATKOE YCIIOBHE, BBIACNATh (U3NYECKUE BEIMYUHBI, 3aKOHBI M (POPMYIBI, HEOOXOANMBIE
A1 €€ PCUICHUA, IMPOBOAUTH PACUCTBI U OLCHUBATH PCAJIBHOCTH IMOJYYCHHOI'O 3HAYCHUA (1)1/[3H‘I€CKOI>1
BEJINYUHBI.

BoinyckHuk noayuum 603mMo0x3CHOCHIb HAYUUMBCA:
- HCIIOJIb30BATh 3HAHUA 06 SJICKTPOMArHUTHBIX SABJICHHUAX B HOBCQHHGBHOﬁ JKU3HU I O6€CHC‘1€HI/I}I
0e30MacHOCTH MpHU OOpalieHuH ¢ OpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, AJII COXPAHEHHUs
3JI0POBbS M COOJTIOJICHUST HOPM KOJIOTHUYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpelie; MPUBOIUTH TPHUMEPHI
BIIMSTHUS DJIEKTPOMArHUTHBIX U3ITyYEHHUI Ha )KUBBIE OpraHU3MBI,
- pa3naMyaTh TPAHUIBl TMPUMEHUMOCTH (U3NYECKHX 3aKOHOB, IOHMMATh BCEOONIMI XapakTep
dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUs JIIEKTPUYECKOro 3apsfa) M OrpaHUYCHHOCTh
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB (3akoH OMa I yyacTka 1en, 3akoH J[xoysist - JIenma);
- UCIOJB30BaTh MPUEMBI OCTPOCHUS (DU3MUECKUX MOJeNel, Moucka U (pOpMYIHPOBKU J0KA3aTEIbCTB
BBIABUHYTBIX 'MIIOTE3 U TCOPCTUYCCKUX BBIBOAOB HA OCHOBC OMIIMPHUYCCKU YCTAHOBJICHHBIX q)aKTOB;
- HaXOAWTH aJICKBAaTHYIO MPEIOKEHHON 3ajaue (pU3MUECKyl0 MOJeNb, pa3peniarb mpobdiemMy Kak Ha
OCHOBE HMCIOIIUXCS 3HaHUH 00 OJICKTPOMArdHMTHBIX SABJICHUAX C HMCIIOJIb30BAHUCM MATCMATHUYCCKOI'O
amnmapara, TaK ¥ pu MOMOIIA METOJIOB OLICHKH.



Keanmoevie agnenusn. Boinycknuk nayuumcs:
- pacmo3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHITH HA OCHOBE MMEIOIINXCS 3HAHHMN OCHOBHBIE CBOWCTBA
WIM YCJIOBHUS NMPOTEKAHUsI ATUX SBJICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs palui0-aKTUBHOCTb, O -, B - U 7y

- U3JIYUCHUA, BOSBHUKHOBCHUC JIMHEWYATOT0 CIICKTpA U3JIYyYCHHUA aTOMA,

7 Riaacce
Ne i/t | Paznesnbt Conepxanue Jlaboparopunie
paboThI
1 ®uzuka - Hayka o npupone. Dusmyeckue | 1. OnpeneneHue LUEHbI
= SIBIICHUSL. dusnueckue CBOICTBa Tel. | ACJICHUA
I HaGmronenne u onucanue (QU3NYECKUX SBICHUU. | H3MEPHUTEIHLHOTO
2 Ousnyeckue BenuuuHbl. M3mepenus ¢usnueckux | mpudopa.
o BEJIMYMH: JUIMHBI, BPEMEHHU, TEMIEpaTyphl.
§ dusznueckue npuOopbl. MexayHapoiHas cucTeMa
aa) eauHul. TOYHOCTh M MOTPELIHOCTh U3MEPEHUII.
Du3uKa U TEXHUKA.
2 Ctpoenne BemectBa. OnbIThl, AoKaszbpiBatonue | 2. OnpeneneHue
® = aTOMHOE€  CTPOEHHME  BeUlecTBA.  TeIIOBOE | pa3MEpPOB MaJbIX TeEl.
E @’;\ JBWKEHHE aTOMOB M MOJIEKYJI. bpoyHOoBckoe
% &8 neuxkenne. Juddy3us B razax, XKHIKOCTAX H
5 S g | TBEpABIX  Tenax. B3aumopeiictBue  ydactuil
z 5 § BelleCTBA. ArperaTHbleé COCTOSHUS BELLECTBA.
2= g Mopenu CTpOeHHsI TBEpPABIX TeJ, KUIAKOCTEH M
é § @ | ra3oB. OOBsCHEHNE CBOWCTB I'a30B, KMIKOCTEH U
o TBEpAbIX TE€I HAa  OCHOBE  MOJIEKYJISIPHO-
KMHETHYECKUX MPEJICTABICHUN.
3 Mexanuueckoe apmwkenue. Tpaekropus. Ilyte. | 3. I3mepeHune Macchl
PaBHOMEpHOE UM HEpaBHOMEpPHOE JBM)KCHHE. | TEJIa HA PhIYa’KHBIX
CxkopocTts. ['paduku 3aBUCUMOCTH MIYTH U MOJIYJIS | BEcax.
= CKOpPOCTH OT BpemeHHM nBiwkeHus. Huepuus. | 4. 3mepenue oobema
g HueprHOCTh Ten. B3ammopeiicteue Ten. Macca | Tena.
2 tena. M3mepenme wmaccel Tenma. [lmoTHOCTh | 5. Ompenenenue
@ & | BemecTsa. Cunma. Cuna  Tsokectd. Cuia | IUNIOTHOCTH TBEPAOTO
= © | YHpYrocTH. 3akoH ['yka. Bec Tenma. Csizp Mexny | Tena.
&~ | cuoif TKecTH U Maccoil Tena. 6. 'paxyupoBanue
% Cuna  TskeCcTH  Ha  JIpYTUX  IUJIAHETaX. | MPY>KUHBI U
& unamomerp. Cnoxenue ABYX CHIL, | H3MEPEHHE CHII
HaIpaBJIEHHbIX o OJIHOM NpsIMOM. | TUHAMOMETPOM.
PaBnoneiictByromast nByx cwi. Cuna TpeHus. | /. 3MepeHne Cuiibl
@usnueckas npupoja HebecHbIX Tesl COTHEYHON | TPEHUS C MOMOIIBIO
CHUCTEMBI. JMHAMOMETpa.
4 R Hasnenue. JlaBnenne TtBepapix Tten. /[laBinenue | 8. Onpenenenue
aE m raza. OOBsICHEHHE MJaBJICHUS Ta3a Ha OCHOBE | BBITAJIKUBAIOIIECH
E § MOJIEKYJISIPHO-KMHETUYECKUX MPEJCTABICHUMN. | CUJIBI, IEUCTBYIOLIEH
= ; . [lepenaua paBneHuss razaMd M SKUJIKOCTAMH. | HA IOTPY>KEHHOE B
2 o : 3akon Ilackams. CooOmaromuecss  COCYIbL. | KHIAKOCTH TEJIO.
5 5 | ATMochepHoe naBienue. Meronsl usMepenus | 9. BouicHeHue
% % aTMoc@epHuoro JABJICHUS. IiapOMeTp, MaHOMETD, | YCIOBUH IJIaBaHUs
= ; MOPIIHEBOM  JKUJKOCTHBIM ~ HAacoC.  3aKOH | Teja B )KUJIKOCTH.
[Lf( Apxumena. VYcnoBus IJIaBaHUA TeJl.
Bo3ayxomnasanue.




PaGora u
MOII{HOCTb.

Oueprus (13 u)

Mexanuueckass pabora. MomHocTs. [IpocTteie
MeXaHU3Mbl. MOMEHT CUIIBL. Y CIIOBUS PAaBHOBECUS
pplyara. «30JI0TO€ IPaBUIIO» MEXAaHUKHU. Buniel
paBHOBecus. KoappuuueHT nonezHoro AeHCTBUS
(KTID). OHeprusl. [loTenuuanbHas 51
KHHeTn4eckas 3Heprus. [IpeBpanienue sHepruu.

10. Brisicuenue
YCIJIOBHSI paBHOBECHS
phluara.

11. Onpenenenue
KIIJI mpu noxseme
TeNa 10 HaKJIOHHOM
IUIOCKOCTH.

Uroroas kouTposabpHas padora (1 4)

8 kiaace

Temnnosie sBinerus (23 4)

TeroBoe nBmxkeHue. TeruioBoe paBHOBECHE.
Temmeparypa. BuyTtpenussi sneprus. Paborta u
terionepenaya. TermmonpoBogHocTs. KoHBekius.
N3nyyenne. KonuuecTBO TEIUIOTHL. Y AenbHAs
TEIUIOEMKOCTh. PacueT konuuecTBa TEIJIOTHI IIPU
TeI1000MeHe. 3aKOH COXPaHEHUs U IPEBpaIleHUs
OHEPruu B MEXaHWYECKUX U TEIJIOBBIX ITPOLIECCAX.
[InaBneHne W OTBEplEBAHUE KPUCTATUIMYECKUX
Teln. YaenpHas Temorta masiaeHus. Mcenapenue u
koHAeHcanus. Kunenue. Bnaxxnocts Bo3ayxa.

VY nenpHas TEIUIoTa napooOpa3zoBaHus.
OObscHEeHNE W3MEHEHHUs arperaTHOro COCTOSHUS
BELIECTBA HA OCHOBE MOJIEKYJISIPHO-KHHETUYECKUX
npeacTtaBieHuii. [IpeoOpazoBanne 5>HEprum B
TEIUIOBBIX MalllMHaxX. J[Burartenb BHYTPEHHETrO
cropanus. [lapoBas typ6una. KIIJ TtemmoBoro
JIBUTATEJIS. DKoJorn4yeckue npo0IeMbl
MCIIOJIb30BAaHUs TEIUIOBBIX MAllIKH.

1. CpaBHeHue
KOJINYECTB TETLIOTHI
IpY CMEIIUBaHUU
BOJIbI Pa3HOU
TeMIepaTyphbl.

2. 3mepenue
YAEIbHON
TEIII0EMKOCTH
TBEPJOTO Tea.

3. U3mepenne
BJIKHOCTH BO3/yXa.

DnexTpuueckue sieHus (29 )

Onektpuzamus Ted. J[Ba poma 3IIEKTpUUECKUX
3apsAaoB. B3auMonelcTBUE  3apSKEHHBIX — TEIL.
[IpoBOAHMKY, TUAIEKTPUKUA M MOJYIPOBOJHUKH.
OnekTpuueckoe  mosie.  3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsija. JenumocTb
ANEKTPUYECKOro 3apsana. JiekTpoH. CrtpoeHue
aToMma. DJIeKTpUYecKuil Tok. [lelicTBue

ANEKTPUYECKOTO TIOJISI Ha DJIEKTPUUECKUE 3apsi/ibl.
Hctounuku Toka. OnexkTpuyeckas uenb. Cuia
TOKa. DnexTpuyeckoe HapsKEHUeE.
DneKTpruYecKoe comnpoTuBiaeHue. 3akoH Oma Js
ydacTka LEIH. [locnenoBarenbHOE u
napasielibHOe COeIMHEeHUE MPOBOIHUKOB. PaboTta
U MOIIHOCTh 3JEKTPUUYECKOIO TOKAa. 3aKOH
Jxoyna - Jlenma. Konpgencatop. IlpaBuna
0€30MacHOCTH IPH paboTe C IEKTPONPHUOOpaMHU.

4. Coopka
ANEKTPUYECKON LU
U U3MEpPEHHUE CUIIbI
TOKa B €€ Pa3INYHBIX
y4yacTKax.

5. Usmepenue
HaINpsKCHUs Ha
pa3IMYHBIX ydacTKax
3JIEKTPUUECKOM LIemH.
6. PerynupoBanue
CHJIBI TOKA PEOCTATOM.
7. Usmepenue
COIIPOTHUBIICHUS
IPOBOJHHKA MIPH
MIOMOILY aMIIEPMETPA
¥ BOJIBTMETPA.

8. U3mepenue
MOIIIHOCTH U pabOThI
TOKa B JIEKTPUUYECKON
Jamine.




nepuoAaoM  (4acTtoTtoif).  3BYKOBBIE  BOJIHBL
Ckopoctb 3Byka. BbicoTa, TeMOp M TI'pPOMKOCTBH
3ByKa. 9X0. 3BYKOBOI pe30HAHC.

OmpiT Opcrena. MarnutHoe none. MarnutHoe | 9. Coopka
3 oJIe MPSMOT0 TOKa. MarHUTHOE MOJe KATYIIKH C | 3JIEKTPOMarHuTa u
E E ToKkOM. [locTosiHHbIE MarHUTHl. MarHuTHOE MOJ€ | UCIIBITAHUE €TO
T — | IOCTOSHHBIX MarHUTOB. MarHUTHOE Moje 3eMIU. | AEHCTBHA.
% E BzaumopelictBue MAarHHUTOB. Heiictue | 10. Uzyuenue
& © | MarHMTHOTO TOJA HA MPOBOJHMK C TOKOM. | JICKTPHYECKOrO
% 8 | DIEeKTpUYECKUH ABUraTElb. JBUTaTECIIst
A MOCTOSTHHOTO TOKa
(na Mmomenn).
= HcTtounuku CBeETa. [Ipssmonuneitnoe | 11. Ionyuenue
% pacmpocTpaHeHue cBeTa. Bugumoe IBMKEHUE | H300pakeHUs MpH
5 | ceeThL OtpaxkeHre cBeTa. 3aKOH OTPaKEHUS | MOMOIIH JIMH3BI.
gob* ceera. Ilnockoe 3epkano. Ilpemomiienne caera.
2 < | 3akoH mpenomieHus cBeta. Jlum3bl. PokycHoe
e paccTosiHue JHMH3BL. OnNTHYeckas Cuia JUH3BIL.
2 N300paxenus, paBaemble JuH30M. [7a3 kak
© onrtuyeckas cuctema. OnTudeckue npudopsl.
HToroBast KOHTposIbHAs pabora (1 1)
9 kJaacc
MarepuanbHas  TOYKA. Cucrema  orcuera. | 1. McciaeqoBanue
[lepememienue.  CkOpoCcTb  MPSIMOJIMHEMHOI'O | PAaBHOYCKOPEHHOTO
= paBHOMEpHOTO  JBWXEHHS.  [IpsmonuHeiiHoe | nBMKEeHUS 0e3
E 2 | paBHOYCKOpPEHHOE JBIKEHUE: MTHOBEHHAsl | HAYaJIbHOU CKOPOCTH.
)Q:, a CKOpOCTh, yCKOpeHue, nepemenieHue. ['paduku | 2. Usmepenne
© = | 3aBUCHMOCTM  KMHEMATHYECKUX BEJIMYHH OT | YCKOPECHUS
g € | BpeMeHM Ip¥ PABHOMEPHOM M PAaBHOYCKOPEHHOM | CBOOOJHOTO MaJCHUS.
= £ | mBkeHud. OTHOCHTENBHOCTh ~MEXaHHYECCKOTO
2 5 | nBwkenus.
E é ['eonienTpryeckas U reIMoNeHTPUYECKasi CUCTEMBI
¢ = | mupa. UneprmansHas CHCTEMa OTCYETAa. 3aKOHBI
3 Hpiotona. CBoGonnoe mnaaenue. HeBecomocCTb.
3aKOH BCEMUPHOro TAroteHus. Mmmynesc. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE BUXKEHHUE.
Konebarensnoe nemxenue. Konebanus rpysa nHa | 3. MccnenoBanue
= MPYXKHUHE. CBobOoHBIE Koje0aHus. | 3aBUCUMOCTH IeproJia
= = KonebarenpHas cuctema. MasTHUK. AMIUIMTY/AQ, | ¥ YaCTOTHI CBOOOIHBIX
Lg © nepuoj, dacrtora kosneOanuil. IlpeBpamienue | konebaHMil MasTHUKA
5 = |DOHEPrMM TIPH  KONCOATCNBHOM  JIBHIKCHHH. | OT UTHHBI €r0 HUTH.
f) € | 3aTyxaromue KOJIeOaHUS. BrinyxieHHbie
S & | xonebanus. Pe3onanc. PacnpocTtpanenue
§ E konebaHuit B ympyrux cpenax. llomepeunsie u
= E | IPOIOJIbHEIC BOJIHBL. JnunHa BoHbL. CBS3b TTUHBI
% ; BOJIHBI CO CKOpPOCTBIO €€ paclpOCTpPaHEHUS U
=




DnekTpoMarHuTHoe moJje (27 9)

OnHOpPOJHOE M HEOAHOPOJHOE MATHUTHOE IOJIE.
HampaBnenue Toka M HamnpaBlIeHWE JIMHUWA €ro
MaroutHoro  noasd.  IlpaBuno  OypaBuumka.
OOnHapyxeHue MarHuTHOTO ToJis1. [IpaBwiio neBoi
pyku. MHAYKIMSA MarHUTHOrO IoJisl. MarHuTHBIN
notok. OmnbiTel ®apages. DAEKTPOMAarHUTHAs
uHAykuud. HampaBieHue MHAYKIMOHHOTO TOKa.
[IpaBwiio Jlenua. SIBieHue  CaMOMHIYKIIMH.
IlepemeHHBIN TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
[Ipeobpa3oBanHus 3HEPTrUU B 3JIEKTPOreHEpaTOpax.
Tpanchopmarop.  Ilepemaua  IIEKTPUUICCKOM
SHEPTMM Ha pACCTOSIHUE. DJIEKTPOMATHUTHOE
nojie. DJIEKTPOMAarHUTHbIE BOJHBL.  CKOpOCTh
pacrpoCTpaHEeHHUs  JJIEKTPOMAarHUTHBIX  BOJIH.
BnusHMe  3JIEKTPOMAarHWTHBIX — M3JIYyYEHHH Ha
XKHUBbIe Opranu3mbl. KoneOaTenbHbld KOHTYD.
[lonyueHue  ANEKTPOMArHUTHBIX  KOJIEOaHM.
[IpyHuMOBl ~ pagvoCBs3M W TEJIEBUJICHUS.
DneKTpoMarHuTHast pupoaa CBETA.
IIpenomnenue ceera. Iloka3arens NnpenomieHHUS.
Hucnepcus ceera. L{Bera ten. Tumbl onTudeckux

4. N3ydeHue sBICHUS
3JIEKTPOMArHUTHOM
WHIYKIIWU.

5. HaOmronenue
CILIOIIHOTO H
JIMHENYaTBIX
CIIEKTPOB
HCITYCKaHUS.

CrtpoeHune aToMa U aTOMHOTO siyipa (21 9)

cnekTpoB. Iloriomenue M HCIyckaHuWe CBeTa

aTOMaMH. [Ipoucxoxnenue JIMHENYaThIX

CIIEKTPOB.

PannoakTMBHOCTE KaK CBUAETEIBCTBO CIOXHOIO | 6. M3mepenue
CTpoeHuss aroMoB. Aubda-, Oera- W TramMma- | €CTECTBEHHOTO
m3nydenusi. Omnbitel  Pesepdopma.  SnepHas | paauaiioHHOro ¢oHa
MOJIeNb aToMa. PaJnoakTHUBHBIE TpEBpAIlleHUs | I03UMETPOM.

atoMHbIx siaep. CoxpaHeHue 3apsiioBOrO0 U
MAacCOBOTO YHCENI TpPU SAJEPHBIX PEAKIHUSX.
DKCIEpUMEHTAIbHBIE  METOJbl  HMCCJIEOBAHUSA
yactull. [IpOoTOHHO-HEUTpPOHHAA MOJENb Spa.
@U3NYECKU CMBICI 3apsAI0BOTO U MacCOBOIO
gyucen. M3oronsl. [IpaBmna cmemenus s anbda-
u Oera-pacnaja Mmpu sSAEPHBIX PEaKIUIX. JHEPTHs
CBSI3M dYacTull B sape. Jlenenue sjaep ypana.

[ennas  peakuus. Snepuas JHEpPreTukKa.
DKOJIOTHYECKUE TPoOsieMbl PabOThl  aTOMHBIX
3JIEKTPOCTAHIUH. Jo3zumerpus. [lepuon

nosrypacnaza. 3akOH pPaJMOAaKTHUBHOIO pacmnaja.
BnusiHue pagvOaKTUBHBIX W3JIyYEHUN Ha YKUBBIC
opranu3mbl. TepmosiaepHas peakuus. IcToyHUKN
sHeprun CoJIHIIA U 3BE3].

7. U3yueHue neneHus
spa aToMa ypaHa 1o
¢dororpaduu TpeKos.
8. Ouenka nepuoa
nojypacrnajaa
HAXOJISATINXCS B
BO3/yX€ IMPOIYKTOB
pacrnaja rasa pajoHa.
9. U3yueHne TpekoB
3apsHKEHHBIX YaCTHUI]
10 TOTOBBIM
dboTorpadusam.

JBOJIFOLUS
Bcenennoit
(5 9)

CrtpoeHue u

CocraB, ctpoenue u npoucxoxaeHne ColHeqHOM
cucteMbl. IInanetsl m Manble Teima CorHeuHOMH
cucteMbl. CTpoeHHe, HU3IyYeHHE U DBOJIOLHUA
Conmnna wu 3Be3n. CTpoeHwe U 3BOJNIOLUSA
Bcenennoii.




6. Beimonnenne y4eOHBIX 3ajaHuil, TpeOyIOUMX

JIEMOHCTpaLIH KOMIIETEHTHOCTEH,
XapaKTepU3YIOIIUX €CTECTBEHHO — HAY4HYIO
IPaMOTHOCTb.

Pemenne pacu€rHbIX 3ama4, MpEeoJararolux
HCIIOJIb30BaHUE buznyeckoit MOJIeNN u
OCHOBAaHHBIX Ha  COAEpPNKAHUM  PA3IUYHBIX
pa3zenoB Kypca QU3HKH.
Hrorosast konTponpHas padora (1 4)
- ONHKCHIBATh M3yYECHHBbIE KBAHTOBBIE SBJICHMS, UCIONb3YS (PU3MUECKHE BEIUYMHBI: MacCOBOE YHUCIIO,
3apsA70BOE YHUCIO, MEepUoj Modypacrajga, dHeprusi (POTOHOB; NMPU ONMCAHMM MPABUIBHO TPAKTOBATh
¢u3nUecKuif CMBICIT HCIIOJIB3YEMbIX BEJIWYHMH, MX OOO3HAYeHHMS U €JUHMULI WU3MEPEHHUs; HaXOIUTh
(bopMyIibl, CBSI3BIBAIOLIME JaHHYIO (QU3UYECKYIO BEJIUYMHY C JPYIrMMH BEJIMYMHAMH, BBIYHUCIATH
3HaYeHHEe (PU3NYECKOI BETUUNHBI;
- QaHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCIIOIB3Ys (PU3MUECKHE 3aKOHBI U MOCTYJIAThI: 3aKOH COXPaHEHUs
DHEPrUM, 3aKOH COXpPaHEHMsI JJIEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHHsT MacCOBOIO UHUCIA,
3aKOHOMEPHOCTH M3JIY4YeHHMsT M TOIJIOUICHUs CBETa aTOMOM, IPH ATOM pa3jnyaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKECHHE;
- pa3nMyaTh OCHOBHBIE IPU3HAKH TUIAHETAPHON MOJIENIN aTOMa, HYKJIIOHHOM MOJEIN aTOMHOTO SIAPa;
- IPUBOAMUTH IPUMEPHI MPOSIBICHUS B MPUPOAE U NPAKTUYECKOrO HMCIOIb30BAaHUS PaJMOaKTUBHOCTH,
AJIEPHBIX U TEPMOSIIEPHBIX PEAKIIMI, CIIEKTPAIBHOIO aHAIU3A.
Boinycknuk noayuum 603mM03CHOCHIb HAYUUMBCA:
- HCHOJb30BaTh IMOJIyYCHHbIE 3HAHHSA B TOBCEIHEBHOW JKM3HM NpU OOpalleHuu ¢ mnpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU (CYETUMK MOHMU3UPYIOIIUX YACTHLL, JO3UMETP), AJI COXPAHEHUS 310POBbs
U COOJTIOIGHHS HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpY Kalollel cpee;
- COOTHOCHTD HEPTHUIO CBS3U aTOMHBIX s7ep C 1e(EKTOM MacChl,
- IPUBOJIUTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX W3JIyYEeHUH HA JKUBbIE OPTAHU3MBbI; [IOHUMATh PUHLIUIL
JEUCTBUS 103UMETPa U pa3InyaTh YCIOBUS €r0 UCIOJIb30BaHUS;
- IOHUMATb FKOJIOTHYECKHE MTPOOIeMbl, BOSHUKAIOLIUE PU UCIOIH30BAaHUHM aTOMHBIX 3JIEKTPOCTAHIIHH, U
IIyTU PELIEHUS 3TUX MPOOJIEM, IEPCIEKTUBbI UCIIOJIb30BAHUS YIIPABISEMOr0 TEPMOSIIEPHOIO CUHTE3A.
Inemenmovr acmponomuu. Beinycknuk nayuumcs:
- yKa3plBaTb Ha3BaHMsA IulaHeT COJHEYHOM CHUCTEMBI; pa3indyaTb OCHOBHBIE IPU3HAKU CYTOYHOI'O
BpallleHus 3Be3Horo Heba, nBrxenus Jlynol, CoHIla U TUIAHET OTHOCUTENILHO 3BE3I;
- IOHUMATD PA3IUUUA MEXY FeTMOLEHTPUUECKON U F€OLIEHTPUUECKON CUCTEMaMU MUPa;
Buvinycknuk nonyuum 603M0HCHOCHb HAYUUMBCA:
- yKa3blBaTh OOLIME CBOWCTBA M OTJIMYMS IUIAHET 3€MHOM TpyNIbl U IUIAHET-TUTAHTOB; MAaJbIX Tell
ConHeuyHoM cucTeMbl U OONBIIUX IUIAHET; IMOJIb30BAThCS KapTOW 3BE3IHOTO Heba mpu HAOTIOACHHIX
3BE3HOr0 HeOA;
- pa3nMyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3[ (pa3Mep, LBET, TeMIlepaTypa) COOTHOCUTH LIBET 3BE3/IbI C
€e TeMIepaTypoi;
- pa3nuyaTh TUIOTE3bl O MPOUCXO0KAEeHNN COTHEYHOU CUCTEMBI.
1. Copepxanue yueOHOro npeamera, Kypca

MMOBTOPEHHE
(3 gaca)

O06o0maroniee

HpOCKTHaﬂ JECATECJIBHOCTD

. ®uznyeckue NpudOpsl BOKPYT HAC.

. PU3NYECKUE SIBICHUS B XY 0KECTBEHHBIX IIPOU3BEICHUAX.

. HoGeneBckue naypeaTsl B 00J1aCTH PU3UKH.

. ENViHHMIIBI M3MEPEHHUS B Pa3HBIX CUCTEMAaX.

. 3apo’KJIeHUE U pa3BUTHE HAYUHBIX B3IJIAJIOB O CTPOEHUU BEILIECTBA.

. Aucdys3us Bokpyr Hac.

. Y IUBUTEILHEIE CBOMICTBA BOLI.

. IHepuus B )KU3HU YETIOBEKA.

. [InoTHOCTH BeulecTB Ha 3emuie U Apyrux miaaHeTax CoNHEYHOW CUCTEMBI.

OO ~NNOT D WDN P



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Cuna B HaImuX pykKax.

Ucnonb3oBanue sneprun ColiHia Ha 3emie.

AmopHbIe Tena U UX IJIaBJICHHE.

OO0pa3oBaHUEe POCHI, UHES, CHETA, JTOXKIS.

KpyroBopot BojbI B mpUpOJIE.

Bunb! Teruonepegaun B npupoie U TEXHUKE.

N3menenne BHyTpEHHEH SHEPTUU IPU COBEPIICHUU PaOOTHI.
N3roroBienue 3Je€KTpOCKOIA.

XuMudeckoe JIeHCTBHE SJICKTPHYCCKOI'O TOKAa U €TI0 UCII0JIb30BaHUA B TCXHUKCE.

HcTtopust pa3BUTHS IIEKTPUUECKOTO OCBEILIEHUS.

Oukwu, 1aTbHO30PKOCTh U OJIU30PYKOCTb.

Pacuet ckopocTy ABMKEHUS TPAHCIIOPTA U TOPMO3HOTO MYTH.
VYabTpa3Byk v uHGPa3BYK, UX BIUSHUE HA YEIOBEKA.

Ponb ynpTpa3Byka B OMOJIOTMH U MEUIIMHE.

DIIEKTPUUYECKHI CTIOCOO OYUCTKH BO3/yXa OT MBLIH.
IIpuMeHeHre MarHUTOB B MEIMIIMHE.

CriocoObl 5KOHOMHH AIEKTPOIHEPTHH.

DKojoru4eckue npooIeMsl sA€pPHON SHEPTETHKH.

28. IIpo6eMbl KOCMHYECKOTO Mycopa.
29. MupoBble TOCTHKECHUS B OCBOCHUN KOCMUYECKOTO IMPOCTPAHCTBA.
30. JIyHa — cnyTHHK 3€MJIH.
3. TemaTuveckoe NJIaAHUPOBaAHUE
7 kiace
o o OCHOBHBIE BU/IbI
= = 8 OCHOBHEIE
o M o M JACATCIIBHOCTU
Pa3nennl O O o 9 HaIpaBJICHUSA
T 9 Tembr T 9 oOydaromuxcs .
MPOTpaMMbl = 5 = 5 BOCITUTATEIIbHOU
5 5 7| (Ha ypOBHE yHMBEPCAIbHBIX
& v 9 . JIeATEITBHOCTH
y4eOHBIX 1eUCTBUI)
1. Beenenue 4 | Beenenue 4 | HaGaroaaTh U OMUCKHIBATE [laTprotnueckoe
buznYecKre SIBICHMUS. BOCIIUTAHHE,
Y4acTBOBaTh B OOCYKJIEHUH | ICTETUYECKOE

SBJICHUS NIaJICHUA TN Ha
3eMJ1t0. BhICKa3bIBaTh
TUIIOTE3bl, MPEANOI0KEHUS,
OnpenensTs HEHY JeICHUS
IIKaJIBl IPUOOpa,
MOTPEIIHOCTh U3MEPEHUSI.
[TpoBoaUTh HAOTIOIEHUS
(bU3NUECKUX SBICHUI;
U3MEPSITh PU3HUECKUE
BEJIMYUHBI: PACCTOSIHUE,
MIPOMEXKYTOK BPEMEHH,
TEMIIEPATYPY.

BOCIIUTaHKE, IICHHOCTH
HAyYHOTO MO3HAHUS,
TPYIOBOE

BOCIIUTAaHUC U
npodeccuoHaIbHOE
camooIIpe/ieIeHue.




2. 6 | [lepBonavansubie | 6 | HaOmronate u 0OBSACHATH Ilennoctu
IlepBoHavanbHBIE CBEICHUS O aBineHue AudPy3un. HAy4HOT'O
CBEJICHUS O CTPOEHUU BbINOTHATE OIBITHI IO MIO3HAHUS,
CTPOEHUU BELIECTBA OOHapyKEHHIO J1eHCTBUS TpYyZOBOE
BELIECTBA CHUJI MOJIEKYJISIPHOTO BOCIIUTAHHE U
npuTsokeHus1. OObSCHATh npodeccuoHaIbHOe
CBOIICTBA ra3zoB, )KUJKOCTEN | camMOOINpesesIeHuE,
Y TBEPJBIX TEJI HA OCHOBE JKOJIOTHUECKOE
ATOMHOM TEOPUU CTPOEHUS | BOCIIUTAHUE.
BELICCTBA.
3. 23 | 1. Mexanuueckoe | 5 | PaccuuthiBaTh myTh U Llennoctu
B3anmopenicTeus JBUOKCHUE CKOpOCTbH T€Jla IIpU Hay4YHOT'O
TeN pPaBHOMEPHOM [IO3HAHUS,
IPSIMOJIMHENHOM JABM)KEHUU. | TPYIOBOE
IIpencraBisiTh pe3ysbTaThl | BOCIUTAHUE U
WU3MEPEHUI U BBIYUCIICHUH B | MPOdECCUOHATBLHOE
BUJi€ TaOJIUI U TPaUKOB. CaMOOIIPELEIICHHE,
OnpenensiTs MyTh, 9KOJIOTUYECKOE
MIPOMJAEHHBIN 3a TaHHBIN BOCITUTaHUE
IIPOMEXYTOK BPEMEHH,
U CKOPOCTb TeJa Mo rpaduky
3aBUCUMOCTH IIyTH
2. [InotHOCTH 7 | pABHOMEPHOI'O JIBUKEHHS OT
BpeMeHHU. M3mepaTs maccy
TeJa, IJI0THOCTH BEILECTBA.
HccnenoBaTts 3aBUCUMOCTD
YAJIUHEHUS CTAIIbHOU
MPYXHUHBI OT IPUII0KEHHON
cuibl. Mccnenosats
3. Cunsl 11 | 3aBUCHUMOCTb CHJIbI TPEHUS
CKOJIbJKEHUS OT IUIOLIA/IN
COTPUKOCHOBEHHUS TE U
CHJIBI HOPMAJIBHOTO
JapiieHus. 3mMepsaTs cuibl
B3aUMO/JICVCTBHUS IBYX TEJ.
4. JlaBnenue 21 | 1. JlaBnenue 14 | O6napyx’uBatTh Lennoctu
TBEPABIX TE, CYILIECTBOBAHUE HAy4HOTO
KHUIKOCTEN U aTMoc(epHOro JaBIeHHUS. MO3HAHUS,
razoB OOBACHATH TPUYUHBI TpYyZOBOE
riaBaHus ten. M3mepsartsb BOCIIUTAHUE U
2. Apxumesiopa 7| cuny Apxumena. npodeccuoHaIbHOEe
chia HccenenoBath yeaoBus caMooIpesieieHue,
IUTABaHMs TEII. JKOJIOTHUECKOE
BOCIIUTAHUE.
5. Pabora u 13 | 1. PaboTtan 7 | UccnenoBath ycioBus IlenHOCTH HAy4YHOTO
MOILHOCTb. MOIIHOCTb paBHOBECHSI pplUyara. MO3HAHUS,
DHeprus N3mepsiTh paboTy CHIIBI. TPYyAOBOE

HSMepHTB MOIIIHOCTD.

BOCIIUTAaHUE U




2. DHeprus 6 | Usmepsats K11/l HaknoHHo# | mpodeccuoHanbHoe
mockocth. Berunciste KIIZI| camoonpenenenue,
MPOCTBHIX MEXaHU3MOB. 9KOJIOTUYECKOE
BOCITUTAHHE.
Utorosas 1 | Urorosas 1 | BeimosHTH yueOHbIC LlenHocTH HAy4HOTO
KOHTPOJIbHAS KOHTPOJIbHAS 3a/1anus, Tpedyromme MMO3HAHMUSL.
pabora pabota JIEMOHCTpaIuu
KOMIIETEHTHOCTEH,
XapaKTEePU3YIOITUX
€CTEeCTBEHHO — HAYYHYIO
TPaAaMOTHOCTb.
8 kuace
1.TennoBsie 23 | 1. KonnuecTBo 12 | HabGmronaTh H3MECHCHHE [lennocTtu
SIBIICHUS TEIUIOTHI BHYTpPEHHEH 3HEePTHH HAyYHOTO
TeNa MpH TeIIonepeaaye u | Mo3HaHus,
paboTe BHEIIHUX CHUJI. IKOJIOTUYECKOE
BOCTIMTAHUE.
2. 3meHeHnue 11 | UccnenoBath sBICHHE

arperaTHbeIx
COCTOSHUU
BEIIIECTBA

TEII000MeHa pu
CMEIINBAaHNUU XOJIOIHON U
ropsi4ey BOJBL.
BBIuucisaTe KoIM4ecTBO
TEIJIOTHI U YEIbHYIO
TEIJIOEMKOCTh BEIIECTBA
IIPU TEIUIoNEpeaye.
N3mepsaTh yaeapHyo
TEIIOEMKOCTh BEILIECTBA.
Nsmepsath Temnorty
IUIABJICHUS JIbJIA.
HccnenoBath TEIIOBbIE
CBOiicTBa mapaduHa.
Habmonate nu3meHeHus
BHYTPEHHEH dHEPruu
BOJIbl B p€3yJIbTaTe
ucrnapeHus. Beraucnarsb
KOJIMYECTBO TEILJIOTHI B
npoueccax Teronepe1auu
IIPU TUIABJICHUH U
KpUCTAJIIIN3ALUH, UCTIAPEHN
Y KOHJICHCALIUU.
BoraucisTe yneinbHyo
TEIJIOTY IUIABJICHUS U
napooOpa3zoBaHUs
BelecTsa. Msmepsarts
BJIQYKHOCTh BO3/yXa IO
TouKe pockl. OO6CYXIaTh
3KOJIOTUYECKHE
MOCJIEICTBHS IPUMEHEHUS
JIBUTaTEJIEH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U
TUAPOITEKTPOCTAHIIMM.




3.
DJIeKTpUYECKHUe
SIBIICHUS

29

1. 6
DJIEKTpOCTAaTHKA

2. 15
DIieKkTpuueckKas

1enb

3. Pabora u 8

MOITHOCTBH TOKa

Hab6mromats sgBieHus
AJICKTPU3ALMH TEJI TIPH
CONPUKOCHOBEHUH.
OOBSICHATD SIBIIEHUS
ANEKTPU3ALNU TET U
B3aMMOJICHCTBHUSA
AIEKTPUUECKUX 3aPsII0B.
Uccnenosats neiicTBus
AIEKTPUUECKOTO TOJI Ha
TeJa U3 MPOBOIHUKOB H
JIUAJICKTPUKOB.
ColOupaTh ¥ UCTIBITHIBATH
AIEKTPUYECKYIO 1IETIh.
H3mepsTh cuily TOKa B
AIEKTPUYECKOMN LIETIH.
N3mepsaTh HanpsoKeHUE Ha
y4acTKe IEH.

N3MmepsTh 35eKTpuIecKoe
CONPOTHUBIICHHUE.
HccnenoBath

CHUJIBI TOKA B MPOBOJIHUKE
OT HAMpPsDKEHUS HA €T0
KOHIIAX.

H3mepsTh paboty u
MOIIIHOCTE
3JIEKTPUYECKOTO TOKA.
BbraucisaTh crity Toka B
1enu, paboTy ¥ MOILTHOCTh
AJIEKTPUIECKOTO TOKA.
OOBSICHATD SIBIIEHUS
HarpeBaHUs MTPOBOIHUKOB
ANEKTPUUECKHUM TOKOM.
3HATh ¥ BBIIOJIHATD
npaBuiia 6€30MacHOCTH
pH paboTe ¢
HCTOYHHUKAMHU
IMOCTOSIHHOT'O TOKA.

IlaTpuoTnueckoe
BOCITUTAHHE, IIEHHOCTH
HAY4HOTO

MO3HAHUA,

TPYIOBOE
BOCITUTAHHUE U
npodeccuoHaIbHOe
caMooTmpe/ieeHue,
HKOJIOTHYECKOE
BOCITUTaHHE.




4. DnexTpo- 5 | Dnekrpo- 5 | DKcnepuMEHTaIbHO Hennoctn
MarHUTHbIE MarHUTHbIE U3y4yaTh SABJICHUS HAy4YHOTO
SIBIICHUS SIBIICHUS MarHUTHOTO MO3HAHUS,
B3aUMOJICUCTBUS TEIl. TPYAOBOE BOCIIUTAHUE U
N3yuath siBneHUs npodeccHuoHaAIbHOE
HAMarHUYMBaHUS BEUIECTB{ CaMOOIIpeieTICHHE,
Hccnenosars nencTeue JKOJIOTUYECKOE
3JIEKTPUUYECKOTO TOKA B BOCIIUTAHHUE.
IpsIMOM TIPOBOJIHHKE Ha
MarHUTHYIO CTPEJIKY.
OOHapyxuBaTh JEHCTBUE
MarHUTHOTO TOJIA Ha
IPOBOJTHUK C TOKOM.
OO6HapyxuBaTh
MarHUTHOE B3aUMOJICHCTBH
TOKOB. M3y4aTh mpuHLIHI
JIEUCTBUS JICKTPOJIBUTATE]]
5. CBeToBBIC 10 | CeeroBble 10 | DxcmepuMeHTaITBLHO DCcTeTHYecKoe
SIBIICHUS SIBIICHUS U3y4yaTh SBJICHUE BOCIIUTaHKE, IIEHHOCTH
OTpPaKEHUS CBETA. HAyYHOTO TTO3HAHMUS.
HccnenoBath cBoWcTBa
n300pakeHusl B 3epKaje.
N3mepsath GoxycHoe
paccTostHue coOuparomiei
JTUH3BL.
[TonyyaTh u3obpakeHune
C IOMOIIBIO coOMparoen
JTUH3BI.
HaGntonats siBnenue
JUCTIEPCUH CBETA.
Utorosas 1 | Urorosas 1 | BeimosHATH yueOHbIC IlenHocTn HAy4HOTO
KOHTPOJIbHAS KOHTPOJIbHAS 3aanus, Tpedyromme MIO3HAHUSI.
pabora pabota JIEMOHCTpAIuU
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINUX
€CTECTBEHHO — HAYYHYIO
IPaMOTHOCTb.
9 kJace
1. 3akoHsI 34 | 1. OcHOBBI 16 | PaccuuthiBaTh MyTh U ITaTproTnueckoe
B3aUMOJICHCTBHSA KHHEMAaTHKH CKOpPOCTb TIpH BOCIIUTaHHE,
U JIBIDKEHUS Tell PaBHOYCKOPEHHOM ACTETUUYECKOE
JIBIDKEHUH TeJa. BOCIIUTaHKE, IICHHOCTH
W3mepsarts yckopeHnue HAy4YHOTO
CBOOOHOTO MaJCHHUS. MO3HAHUS,
2. OCHOBEI 18 | Onpenensars TPYZOBOE BOCIIUTAHHUE U
JMHAMUKH IIPOMICHHBIN IIyTh U npogeccUOHAIBLHOE
YCKOPEHHUE IBKEHHUS Tella | CaMOOIIpeIeIeHHUE.

1o rpauKy 3aBUCUMOCTH
CKOpOCTH




3. Umnynsc

PaBHOYCKOPEHHOI'O
MPSMOJIMHEITHOTO
JBUKEHHUS TeJla OT
BPEMEHH.

Beruncnate yckopeHue
T€Ja, CUIIbL, IEHCTBYIOIINE
Ha TeJOo, WIK MacCy Ha
OCHOBE BTOPOT'O 3aKOHA
HeroToHa.
DKCIEpUMEHTAIBHO
HaxOJIUTh
PaBHOJECHCTBYIOLIYIO IBYX
CHUJL.

HccnenoBath 3aBUCUMOCTD
CHUJIBI TPEHUS CKOJIbKECHUS
OT ILTOIIA/IN
COIPUKOCHOBEHUS TEN U
CUJIbI HOPMAJIBHOTO
JIaBJICHHUS.

H3mepsTs cuisl
B3aUMO/ICVCTBHUS IBYX TeEJ.
N3mepsTs cuty
BCEMHUPHOI'O TATOTECHHUS.
IIpuMeHATh 3aK0H
COXpaHEHHUsI UMITYJIbCa JIIs
pacyeTa pe3ynbTaToB
B3aNMMOECHCTBHS TEl.

2. Mexanuueckue
KoJIeOaHus U
BOJIHBI. 3BYK.
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1. Mexaunueckue
BOJIHBI

2. Mexannueckue
BOJIHBIL. 3BYK.

OOBSICHITH MpoIIece
KoJIEOAHHMI MasTHHKA.
Hccnenopath
3aBUCUMOCTH TIEPHOJIa
KoJieOaHUI MasSTHUKA OT
€ro JJIMHBI U aMIUTUTY/IbI
KoJIeOaHHI.

Bbraucnste ATUHY BOJIHBI
U CKOPOCTH
pacIrpoCcTpaHCHHS
3BYKOBBIX BOJIH.
HccnenoBath
3aKOHOMEPHOCTH
KosiebaHuil Tpy3a Ha
IPYXKHUHE.
DKCHepUMEHTAIbHO
OTIPEJICIIATh TPAHUIIBI
YaCTOTHI CIBIIIMMBIX
3BYKOBBIX KOJICOAHUH.

DCTETHYECKOE
BOCIIMTaHUE, IEHHOCTH
HAy4YHOTO IMO3HAHUS,
JKOJIOTHYECKOE
BOCITUTAHUE.




3. DnexTpo- 25 | 1. MaruuTHOE 12 | DxcnepuMeHTaIbHO ITaTproTnueckoe
MarHMTHOE I10J1e oJie U3y4aTh SIBJICHUS BOCIIMTAaHHE, LICHHOCTH
MarHMTHOTO Hay4yHOTO
B3aMMOJCHCTBUSA TEll. MO3HAHUS,
Wzyuats sBneHus TPYAOBOE U
HaMarHW4YUBaHUsA npogeccuoHaIbHOe
BeulecTBa. MccnenoBath CaMOOIIpeIETICHHE,
JEHCTBUE DIIEKTPUUECKOTO | DKOJOTHYECKOE
TOKa B MPSIMOM BOCIIMTAHUE.
IIPOBOJHMKE HA
MarHMTHYIO CTPEJKY.
OOHapyxuBaTh J1eHCTBHE
2. DnekTpo- 13 | MarHMTHOTO MOJI Ha
MarHUTHbIE IIPOBOJIHUK C TOKOM.
BOJIHBI OO6HapyxuBaTh
MarHuTHOE
B3aUMO/ICMICTBUE TOKOB.
N3yuyars npuHUHKII
JEHCTBUS
IIEKTPOJIBUTATENS.
4. Ctpoenue 20 | 1. Crpoenne 6 | I3mepsaTh anemenTapHblii | ['paxnanckoe
aToma u aToMa AIIEKTPUYECKUI 3apsil. BOCIIMUTAHHUE,
aTOMHOTO s7pa 2. Atomnoe snpo | 14 HaGmtonate nuneiiuaTele | HaTPUOTUYECKOE
CHEKTPBI U3TyUECHHUSI. BOCIIMTAaHUE, IIEHHOCTU
HaGmtonate Tpeku anbda- | HAy4HOTO NMO3HAHMS,
YacTHIl B KaMepe HKOJIOTMYECKOE
Bunbcona. O6cyxnaTh BOCIIMTAHHUE.
MPOOJIEMBI BIUSTHUS
paZMOaKTUBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHU3MBI.
5. CrpoeHue u 5 | Crpoenue n 5 | HaOmronaTe U NpUBOJIUTE | DCTETUUECKOE
ABOJIIOLIUS SBOJIIOLIMS pUMeEpbl U3MEHEHUS BOCIIMTAHUE, IIEHHOCTU
Bceenennon Bcenennon BUJIA 3BE3/JHOTO Heba B Hay4YHOT'O [TI03HAHU,

TE€YEHHE CYTOK.
CpaBHUBATD IJIAHETHI
3eMHOM I'pyIIIIbI;
IUTAHETHI-TUTAHTHI.
OO0BscHATH pU3nUECKue
IIPOLIECCHI, IPOUCXOALINE
B HEJpax 3Be3[I.

9KOJIOTHYECKOC
BOCIIUTAHHUC.




6. O6o0maromee | 3 | O6obmaromniee [Ipumenenue nonydenusix | Llennoctu

HOBTOPEHUE MIOBTOPEHUE 3HAHMH JUIS HAY9HOTO HAY4HOTO
00BSCHCHHS! (U3MYCCKUX | IO3HAHUS,
SIBJICHUI B OKpYXXaoLIel | TPYAOBOE BOCIIMTaHHE U
NPUPOJIC U TIOBCETHEBHOM | MPOECCHOHAIBHOE
KH3HH, a TAKXKe caMooImpe/ieeHue,
BBISIBJICHUE (DU3NYECKUX HKOJIOTHYECKOE
OCHOB psiJla COBPEMEHHBIX | BOCIIUTAHUE.
TEXHOJIOT .

COI'JTACOBAHO COI'JTACOBAHO

[IpoToKOII 3aceJaHusl METOJMYECKOTO
00BbeIMHEHHS yUUTEeeH
€CTECTBEHHBIX HAYK

MBOYVY COIIINe

ot 27.08.2021 Ne 1

3amectuTtens aupekropa no YBP

30.08.2021 roma
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