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1.IlnanupyemMble pe3yJibTaThl OCBOEHNsI yueOHOro npeamera «®u3zukay» 7-9 kiaccobl

JIN4YHOCTHBIE pe3yJabTaThbl

I'pasicoanckoe socnumanue:
- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYMMBIX U ITHUYECKHUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;
- OCO3HAaHHUE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B I€ATEIBHOCTH YYEHOTO.
Ilampuomuueckoe eéocnumanue u opmuposanue poccuiicko UOeHMUYHOCIU:
- MPOSIBIICHWE WHTEpeca K HUCTOPHUH M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3NYecKOin
HAYKU;
- LIEGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB.
Jlyxoenoe u HpascmeenHnoe 80CRHUMAHUE Oemell HA OCHO8€ POCCUUCKUX MPAOUYUOHHBIX
YeHHOoCmel:
- OCO3HAaHHME COLMUAJIBHBIX HOPM M MPABWJI MEXIMYHOCTHBIX OTHOIICHHM B KOJUICKTHBE,
TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOH [EATEIBHOCTH TPHU BBINOJIHEHUU YYEOHBIX,
MO3HABATEJIbHBIX  3a/lay, BBIIIOJIHEHUH HKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX IPOEKTOB,
CTpeMJICHHE K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIIM B IIPOLIECCE 3TOM y4eOHOI 1eSTeIbHOCTH;
- TOTOBHOCTb OIICHMBAaTh CBOE TOBEACHHWE M TOCTYNKM CBOUX TOBApUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBUI MOCTYIKOB.
Ocmemuueckoe gocnumanue:
- BOCIIPHUSTHE JCTETUYECKMX KadecTB (pu3Mueckod Hayku: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo noznanus:
- OCO3HAHME IIEHHOCTH (PU3HUECKOM HAYKH KaK MOIIIHOT'O MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;
- pa3BUTHE HAYYHOU JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEILCKON EATEILHOCTH.
Qu3uueckoe eocnumanue u Gopmuposanue Kyjabmypvl 300p06biA U IMOUUOHATLHO20
onazononyuus:
- OCO3HAaHME IEHHOCTH 0e30IacHOro oOpasa KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MacHOr0 MOBEICHMSI Ha TPAHCIIOPTE, HA OpOrax, C ANEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
- c(hopMUPOBAHHOCTh HaBbIKAa pedIeKCHUU, TTPU3HAHKWE CBOETO MpaBa Ha OIMMOKY M TaKOTO XKe
npaBa y JIpyroro 4yejoBeka.
Tpyooeoe eocnumanue:
- aKTUBHOE YYacTHe B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKax CeMbH, IIKOJbI, TOPOJIa, Kpas)
TEXHOJIOTHYECKOW M COIMAJIbHOW HAMpPAaBIICHHOCTH, TPEOYIOIIMX B TOM YHUCIE W (PU3MUECKHUX
3HAHUM;
- UHTEPEC K MPAKTHYECKOMY U3YUYEHUI0 MPodecCuid, CBI3aHHBIX ¢ (DU3UKOM.

JKonozuueckoe gocnumanue:
- OpUEHTalMs Ha NpUMEHeHHe (U3MYECKMX 3HAHUM JUIs pelleHus 3agad B o0acTu
OKpY’Karolle cpelibl, IIIAaHUPOBAHUS TOCTYNKOB M OLEHKH X BO3MOXHBIX IMOCIEICTBUH IS
OKpYXKaroIlel Cpeibl;
- OCO3HaHME [VI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX peleHusl.

MeTanpeamMeTHblie pe3yabTaThbl
Yuueepcanvnsvie noznasamenvhuie oeiicmeus
ba3zoevle nozuueckue oeiicmeus:
- BBISIBISITH M XapaKTePU30BaTh CYIIIECTBEHHBIE TPU3HAKU OOBHEKTOB (SIBICHUH);
- YCTaHABJIMBAaTh CYIIECTBEHHBIH MpPHU3HAK KilacCHU(UKAIIMU, OCHOBAHMS IJIsi OOOOIICHHS U
CpaBHEHUS;
- BBISIBIIATh IPUYMHHO-CJICJICTBEHHBIC CBSI3U MPHU U3YYCHUU (PU3UUECKHUX SIBJICHUN M MPOIECCOB;
JiefaTh BBIBOJBI C UCIIOJIb30BAaHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUEHUM, BbIIBUTAThH
TUTIOTE3bI O B3aUMOCBS3IX (PU3UUECKUX BEIINYUH;



- CaMOCTOSATEIIbHO BBIOMpaATh CIMOCO0 pemieHus ydeOHOM (u3nueckor 3amaum (CpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOp Hamboyiee MOAXOJANIETO ¢ YIETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTCPHUECB).

bas3zoevie uccnedosamensvckue oelicmeus:
- UCTIOJIH30BATh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT IIO3HAHMS,
- TMPOBOAUTH IO CAMOCTOSITEIHHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIM (QU3NUECKUit
IKCIEPUMEHT, HEOOIBIIIOE UCCIIeOBaHUE (PU3HUUECKOTO SIBJICHHUS;
-OIICHUBAaTh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIUIO, TOIYYCHHYIO B XOJe
UCCIICIOBAHHS WIIH YKCTIICPUMEHTA,;
- CaMOCTOSITeNTLHO (OPMYIUPOBATH OOOOIICHWS W BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHMS,
- TMPOTHO3UPOBATH BO3MOXKHOE JaNbHEWINEe pa3BUTHE (U3NYCCKUX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Paboma c ungpopmaueii:
- MPUMEHSTH Pa3INYHbIe METO/Ibl, THCTPYMEHTHI U 3alpOCHI IPU MOUCKE U 0TOOpe nH(pOpMaIun
WM JaHHBIX ¢ yYETOM MPEIJIOKESHHON yueOHO# pusmueckoii 3a1auu;
- aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IUYHBIX BHIIOB U
dbop™m mpeacTaBIeHuUs;
- CaMOCTOSTENIbHO BBHIOMpATh ONTUMANbHYIO (QOpMYy TMpeACTaBleHUs HHPOpPMALMH U
WITIOCTPUPOBATH pPellaeMble 33a4i HECTIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIUSMHU.

Ynueepcanvnvie kommynuxamuenwie oeiicmeusn

Oobwenue:
- B XoJie OOCYXKIeHHs y4eOHOro Marepuala, pe3yibTaToB JaOOpPaTOpHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl M BBICKA3bIBATH HJICH, HAIICJIICHHBIC Ha
pelleHure 3a7auu U NoepKaHue OIarokenareaIbHOCTH OOIIEHHUS;
- COTIOCTABJISITh CBOW CYXJCHHS C CYXJICHHSIMH JIPYTHX YYaCTHHKOB JTUAJIOTA, OOHAPYXKHBATh
pa3inure U CXOJICTBO MO3UIINN;
- BBIPQXKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;
- MyOJIMYHO TMPEACTaBISATH PE3YIbTAThl BBIMTOIHEHHOTO (DPU3MUECKOTrO OmMbITa (IKCIEPUMEHTA,
WCCJIEI0BAHMS, TIPOEKTA).

Coemecmnasn deamenpHocmy (COMpyoOHU4eCmeo):
- TIOHMMAaTh M WCIOJIb30BaTh IMPEUMYIECTBA KOMAaHIHOW W WHIWUBUAYATBHOW padOTHI TpH
pelIeHnr KOHKPETHON (PU3UYECKON MPOOIEMBI;
- IPUHUMATD I[EJIH COBMECTHOH JIeATEIIHPHOCTH, OPTraHU30BBIBATH JCHCTBUS 1O €€ JOCTHKCHUIO:
pacmpenensiTh poiu, OOCYXKAaTh MPOLIECChl U PEe3yNbTaThl COBMECTHOW paboThl; 0000IIaTh
MHEHMS HECKOJBKUX JTIOICH;
- BBINONHATH CBOKO 4YacTh pabOThl, JOCTHras KauyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAHMHHUPYS CBOM JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,
- OLIGHWBATh KAadyeCTBO CBOETO BKJIaJa B OOMUN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

Yuueepcanvnvie pecynamuenwvie oeiicmeusn

Camoopzanuzayus:
- BBUIBJIATH NPOOJEMbl B KU3HEHHBIX M YUYEOHBIX CHTyalUsX, TPEOYIOUIMX Js peIieHHUs
bu3nYeCKUX 3HAHMIA;
- OPUEHTHUPOBATHCA B PA3JIMYHBIX MOJX0JIaX MPUHATUSA PELICHUN (MHAWBHUAYAIbHOE, IPUHSITHE
pelleHus B TpyMIe, IPUHIATHE PELIEHUs TPYIIOoil);
- CaMOCTOSITENIbHO COCTAaBJIATh AalTOPUTM pelleHus (pu3MuecKol 3agayd WiIM IUIaHa
UCCIIEIOBaHUST C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/iaraéMble BApUAHThI PELICHUM;
- ZienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxoumpons (pehiexcusn):



- T1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJaH e€ H3MEHEHNUS,
- OOBSACHATH TPHUYUHBI JOCTHXKCHHS (HEJOCTHIKCHHS) PE3yJIbTaTOB JEATCILHOCTH, IaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS (U3HIECKOTO
UCCJICIOBAHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
- OLICHMBATh COOTBETCTBHE PE3yJbTaTa LIEJU U YCIOBUSM.

Imoyuonanvrlii unmeneKm:
- CTaBUTH ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJIe CIopa WM JAUCKYCCHUU Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro.

Ilpunamue ceds u opyzux:
- MPU3HABATh CBOE MPAaBO HA OMIMOKY MPH pelICHUH (PU3NICCKUX 3a/1a4 WIH B YTBEPKICHUAX HA
Hay4YHbIE TEMbI U TAKOE K€ MPABO JIPYroro.

IIpeaMeTHbIE pe3ybTATHI

Ilpeomemmuvie pezynrvmamul uzyuenusa Kypca puzuku 7 Knacca:

- HCIIOJIb30BaTh HOHATHS: (U3MYECKHE U XUMMYECKHE SIBJICHUS; HAOIIOAECHUE, SKCIEPUMEHT,
MOJieJIb, TUIIOTE3a; €IMHUIBI (PU3UYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemlecTBa (TBEpHOE, JKMIKOE, TIa3000pa3HOE); MEXaHWYECKOe JBUXKEHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAaeKTOpUsl, paBHOJACHCTBYOIIAs CWI, JAepopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

- paznuyate sBieHUS (audQysus; TEmIoBOe IBMKEHHE YacTHI] BELIECTBA; pPaBHOMEPHOE
JBIKCHNE; HEPAaBHOMEPHOE IBWKCHME;, MHEPLMs; B3aUMOJEHUCTBUE TEIl; PABHOBECHE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHOM OCBIO BPAILLEHHUs; IIepeaada JaBJICHUs] TBEPABIMU TEIIAMM, KMAKOCTIMU U
ra3amu; aTMoc(epHoe JaBlieHHUE; IJaBaHUE TeJ; MPEeBpalleHue MEXaHWYECKOH 3HEpruu) Io
OIIMCAaHUIO HX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
du3nueckoe sBICHUE;

- pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHHHA B OKPYKAIOIIEM MHUpE, B TOM
yuciae (U3NYEcKue SBICHHUS B NPUPOAE: NMPUMEPHl TBMXKEHUS C Pa3IUYHBIMH CKOPOCTSIMH B
JKUBOW W HEXUBOM NPUPOJAE; ACUCTBUE CWIBI TPEHUS B IPUPOJAE M TEXHHKE; BIUSHUE
aTMOC(EepHOTro JIaBJICHUs Ha XUBOW OpraHM3M; IJIaBaHME pbIO; pblYaru B Telle 4YeJoBeKa; MpHU
TOM TNEpPEeBOAMTH MPAKTHUUECKYIO0 3ajadyy B y4eOHYI0, BBIIEISATH CYIIECTBEHHbBIE CBOMCTBA/
NpU3HAKU (PU3NYECKUX SIBICHU;

- ONUCHIBATh H3YYECHHBIE CBOMCTBA Tel W (PU3MYECKUE SIBJICHUS, HUCIOIb3YS (pU3MUecKue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJla TSDKECTH, BEC Teja, Cujla TPEHUs, JaBjieHue (TBEPAOro Tena, KHUIKOCTH,
rasa), BHITAJIKMBAIOLIAsl CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIMEHT MOJE3HOTO JAECUCTBUS MEXaHU3MOB, KMHETHYECKas M MOTEHIUalbHAs SHEprus);
OpU OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICI MCIIOJB3YEMbIX BEJIWYHMH, HX
0003Ha4YeHHs] U €IMHUIBI (PU3HUECKUX BEJIMYHMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JTAHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU M3yYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEITUYHH,

- XapaKTepu30BaTh CBOMCTBAa Tel, (U3NYECKHUE SIBICHUS W IPOLECCHI, HCIOJb3Ys IpaBHUiIa
CIIOKEeHMsI CHJT (BIOJIb OJTHOM TpsiMoit), 3akoH [lackans, 3akoH Apxumenaa, NpaBUiIO paBHOBECHS
pblyara (6J10Ka), «30J0TO€ MPABUIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHHUYECKOW SHEprHu;
IpU 3TOM JaBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHa W 3allMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHMUE;

- OOBSICHATH (U3MYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUll NPAKTUKO - OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH IPUYMHHO — CIICIACTBCHHBIC
CBSI3H, CTPOUTH 00BsACHEHUE U3 | - 2 JTOrMUECKUX I1aroB ¢ onopoil Ha 1 - 2 u3y4eHHbIX CBOWCTBA
bu3nUecKux SBICHUH, PU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

- pemath pacu€THble 331a4 B 1 — 2 neificTBUA, MCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE
¢du3nyecKkue BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/layll 3alHChIBaTh KPaTKOE YCIIOBHE,
HOJCTABIATh (PU3NUECKUE BEINYUHBI B (POPMYJIIBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE



JaHHble, HEOOXOIMMbIE MJs pELIeHHUs 3a/lad, OLEHHMBATh PEATUCTUYHOCTh IOJTY4YEHHOU
(bU3HYECKON BETUYMHBL;

- pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYXHO PELIUTh NMPU MNOMOLIM (U3NYECKUX METOJOB; B
ONMCAHUU HCCIIEJOBAHMSI BBLACIATH IPOBEPSIEMOE IPEAIONIOKEHUE (TUIIOTE3Y), pa3audarbh U
MHTEPIPETUPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€ OINbITA, A€JaTh BBIBOAI
II0 €ro pe3yJbTaTam;

- MPOBOAMUTH ONBITHI M0 HAOMIOAEHUIO (DU3NYECKUX SIBICHUN WIM (PU3MUECKUX CBOMCTB TEIl:
(dbopMynHupoBaTh TMpOBEpsieMble MPEIANONIOKEHUs, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (OPMYJIUPOBAThH BHIBOJIBI;

- BBIIOJHATH IPSAMbIE H3MEPEHHUS PACCTOSHHUSA, BPEMEHH, Macchl Teia, Oo0bEMa, CUIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHHUEM aHAJIOTOBBIX M LIU(POBBIX MPUOOPOB; 3aUCHIBATH MOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHU;

- TPOBOJUTH MCCIEJOBAHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JpYroil c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUKYILIETOCS Tela OT
BPEMEHHU [IBUKCHUs Tejla; CUJIbl TPEHUs CKOJIbKEHHUsS OT Beca Teja, KayecTBa oO0paboTKU
MOBEPXHOCTEN T€J1 U HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOLIaJd CONPUKOCHOBEHUS TEN; CHJIbI
YIPYTroCTH OT YJUIMHEHUs MPY)KHUHBI; BBITAJIKUBAIOIIEH CUJIbI OT 00bEMa MOrpyKEHHOM yacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO IOTPYXKEHO TeJO; YCIOBUH IJIaBaHMs Tell, YCIOBUH paBHOBECUs pblyara U OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEOBAaHUS, COOMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IIIaHy, (UKCHpOBaTh pe3ysbTaThl MOJYYEHHOM
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKOB, IenaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMUS;

- MPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIHUYMH (IIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPJOrO TeJla; CHUla TPEHUs CKOJIbKEHUS; JaBJICHHWE BO3/AyXa; BBITAIKUBAIOILAs CHJIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTh TEJIO; KOI(D(UIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl NMPeUI0KEHHOM HHCTPYKLMHU; NPU BBIIOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOU BEJIMYUHBL;

- yKa3blBaTh MPHHLHUIBI AECHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, cooOLIatoIMecs cocyibl, 0apoMeTp, phlyuar, MOABMXKHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTB;

- XapakTepu30BaTh NMPUHIMUIMBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHHUYECKHUX YCTPOMCTB C
OMOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIHUKYH, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKUM TIPecc, MaHOMETp, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Ys
3HaHUS O CBOWCTBax (PU3MYECKUX SBICHUH M HeoO0XoAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- MIPUBOJUTH NMPUMEPHI / HAXOJUTh MH(OPMAIMIO O MPUMEpax MPAKTUYECKOI0 UCIOIb30BAHUS
¢u3nyecKkux 3HAHWN B MMOBCEIHEBHOM XU3HU JUIs oOecrieueHns 0e30MacHOCTH MpU OOpalieHUH
¢ mpuOopamMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3[0POBbS M COOJIIOEHUS HOPM
HKOJIOTMUYECKOTO MOBEEHUS B OKPY’KaIOLLEH Cpee;

- co0I01aTh NMpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000pyI0BaHHEM;

- OCYILIECTBIISTh OTOOP UCTOUHUKOB MH(OpMaLuY B ceTH VIHTepHET B COOTBETCTBHHU C 3a/IaHHBIM
MIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHUS pa3IMYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCSd MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

- HWCIIOJIb30BAaTh NPH BBHINOJHEHUM YYEOHBIX 33JaHU HAyYHO — MOMYJSAPHYIO JUTEpaTypy
¢u3nUecKoro coaepXkKaHus, CIPAaBOYHbIE MaTepHajbl, pecypchl ceTh VIHTepHeT; BianeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

- co3JaBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3
UCTOYHHUKOB MHPOpPMALMU (PU3UUECKOTO COAEPKaHUs, B TOM YHCIE IMyOJIUYHO JIeNaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTaXx MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHUN; MPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALINEH;



- TP BBIMOJHEHUH YY€OHBIX IPOEKTOB U UCCIIEIOBAaHUM pacnpeesTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBUU C TIOCTaBJICHHBIMU 3aJladyaMU, CIJIEIUTh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUU,
aJIeKBaTHO OICHUBAaTh COOCTBEHHBIM BKJIaJ B JESATENbHOCTb TPYIIIbI; BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

Ilpeomemnoie pe3ynomamul uzyuenusn Kypca puzuxu 8 Knacca:

[IpenmeTHbIe pe3ynbTaThl JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUA:
- MCIIOJIb30BaTh MOHSTUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC Tena, HACHILIEHHBIA H
HEHACBIILCHHBII Tap, BIAXKHOCTh BO3AyXa; TEMIeEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOU
JIBUTATENb; JJIEMEHTApHBIN D3JIEKTPUUECKUN 3apsi, UIEKTPUYECKOE I10JIe, IPOBOJHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;
- pa3nuyath SABJICHUA (TEIJIOBOE paclIMpeHue /cxaThe, Terlonepeaaya, TeioBoe pPaBHOBECHE,
CMauuBaHMe, KalWUIAPHbIE SBJICHUSA, UCIAPEHHUE, KOHJCHCALUs, IUIABIEHUE, KPUCTAIUIN3ALUSL
(oTBepaeBaHKE), KUIIEHHE, TeIulonepeaaya (TeIrUIONPOBOIHOCTh, KOHBEKIUS, W3IyYEHUE);
JIEKTpU3aAlMsl TeJl, B3aUMOAEHUCTBUE 3apsiioB, JCHCTBHUS AIIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBUE MAarHUTHOI'O IOJII Ha IPOBOJHUK C TOKOM)
[0 OIHMCAHMI0O MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE
(du3nyecKoe SIBICHUE;
- pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KAIIUJUIAPHBIC SIBICHUS B
IpUpoie, KpUCTaIbl B Ipupoje, uzinydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe POCHI, TyMaHa, UHEs!, CHETa; DIIEKTPHUECKHUE SIBIICHUS B aTMOc(]epe, JIeKTPHIECTBO
KHUBBIX OPraHM3MOB; MarHUTHOE IoJie 3eMJM, Jpeiid MOJIHOCOB, POJIb MAarHUTHOTO TOJIA JUIs
KU3HU Ha 3emuie, MOJSPHOE CUSHUE; IPU ITOM IEPEBOAMTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA /MIPU3HAKH (PU3NUYECKUX SBJICHUM;
- XapakTepu30BaTh CBOWCTBA Tej, (PU3MUECKUE SIBJICHUS M IPOLECCHI, HCIIOJIb3Ys] OCHOBHBIC
MOJIO)KEHUS MOJIEKYJISIPHO — KHUHETMYECKOW TEOpUM CTPOEHHUS BELIECTBa, IMPUHIUI
CYINEpIIO3UIMM TosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
yyacTka Lenu, 3akoH Jxoyns — JleHna, 3akOH COXpaHEHHMsl JHEpPrHM; IpU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
- 00BACHATH (PU3MUECKHE IMPOLIECChl U CBOICTBA TEN, B TOM 4YHCIE M B KOHTEKCTE CHUTYyallMi
IIPAKTUKO — OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO — CJIEICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE U3 | — 2 JOrM4eckux maroB ¢ onopoil Ha 1 — 2 W3y4eHHBIX CBOMCTBA
(bu3nUecKux sBIECHUH, GPU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MpOOJEMbI, KOTOPhIE MOXHO PEUIUTh HPHU THOMOIIM (PU3NYECKHUX METOJOB;
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHHE, OLEHUBATh
MPAaBUJIBHOCTb MOPsIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOJIBI;
- pemath pacy€THbIe 331a4M B 2 — 3 neicTBUSA, MCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOINE
¢u3nyeckne BEIUYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 33/1a4d 3alMChIBaTh KPaTKOE YCIOBHE,
BBISBIISATH HEJOCTATOK JI@aHHBIX JUIS PpEIICHUs 3a/Jadyd, BBIOMpaTh 3aKOHBI U (HOpMyIIH,
HeoOXoauMble UIsl €€ pellieHUs, NMPOBOJUTH PAacdyE€Tbl M CPaBHMBATh MOJYYEHHOE 3HAUEHUE
($u3MUecKoil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
- pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PELIUTh MPH NOMOIIM (U3NYECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
MPaBUJIBHOCTb MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI,
- TPOBOJUTH OMBITHI MO HAOIIOACHUIO (U3MUECKUX SIBJICHUN MM (PU3NYECKHUX CBOMCTB Ten
(KanmwIIsipHbIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béMa, TemrepaTyphl;
CKOPOCTH TIpollecca OCTBHIBAaHUS / HarpeBaHHsl NpU M3Iy4YeHHMHM OT LBeTa HU3JIydaromen /
MOTJIOUIAIOIIEH IMOBEPXHOCTH; CKOPOCTh HCHApeHUsi BOJbI OT TEMIIEpaTyphbl >KUIAKOCTH U
wionaan €€ MOBEPXHOCTH; JJIEKTpU3alMs Tl U B3aUMOJECHCTBUE JJIEKTPUYECKHUX 3apsi/IOB;
B3aMMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUs MarHUTHBIX [OJIEH MOCTOSHHBIX
MarHuTOB; JEHUCTBUS MAarHUTHOTO IOJ HA IPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHura,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  MPOBEPSIEMbIE



HPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEUIOKEHHOIO O0OpYAOBaHUS; OMHUCHIBATH XOJ
OTbITa U OPMYJIUPOBATH BHIBOJIBI;
- BBINOJHATH NPSAMBIE MU3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTU BO3AYXd, CHIIBI
TOKa, HANpPSKEHHWS C HCIHOJIb30BAHHMEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATh PE3yJbTaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEeLIHOCTH;
- TPOBOJHUTH HCCIEJOBAHUE 3aBHCUMOCTH OJHOM (U3UYECKON BEIWYMHBI OT JIPYroil ¢
UCIIOJIb30BAaHUEM MPSMBIX HM3MEpEHHH (3aBUCHUMOCTb COIPOTHMBIIEHHS IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAIU IONEPEYHOr0 CEUEHUS U yJIEIbHOTO COIPOTUBIIEHMS BEILIECTBA IIPOBOJAHMKA;
CHJIBI TOKa, MAYILErO Yepe3 IPOBOJHMK, OT HANPSDKEHUS Ha IPOBOJHHUKE; HCCIIEIOBaHHE
IIOCJIEAOBATEIbHOIO M MAapajUIebHOIO  COEIMHEHUH  MPOBOJHUKOB):  IUIAHUPOBATH
UCclIeIoBaHUEe, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Cielys NPEAJIOKEHHOMY IIaHy,
(uKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaONUI U TpaduKoOB, IeNaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;
- IPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEINYHH (yIeIbHasl TEIUIOEMKOCTh BEUIECTBA,
COIIPOTHBJIEHUE TMPOBOJHMKA, pabOTa M MOILMHOCTh 3JIEKTPUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEHUs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYsl NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIUNCJIATH 3HAYEHNUE BEIIMUUHBL,
- cOOIIOIaTh MPaBHUJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBaHHEM;
- XapakTepHU30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OMoOpol Ha MX ONHMCAHMUA (B TOM YHUCIE: CHCTEMa OTOILIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUHUK HIIEKTPUUECKOW SHEPrHH, 3JIEKTPOOCBETUTENIbHBIC
npuOOpBl, HarpeBaTeIbHBIE 3JICKTPONPHOOPHI (TPUMEPHI), SICKTPUYECKUE MPETOXPAHUTEIN;
JJIEKTPOMArHUT, S3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKA), MCIIOJIb3Ysl 3HAaHMS O CBOMCTBax
(bu3nYEeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
- pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M U3MEPHUTEIbHbIE NPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTaTeNIb BHYTPEHHEI'0 CrOpaHMsl, IEKTPOCKOII, PEOCTAT); COCTABIATh CXEMbl JIEKTPUUECKUX
Heneil ¢ mociaenoBaTeNIbHBIM U NapajuIeIbHbIM COCTUHEHUEM AJIEMEHTOB, pa3jiinyas yCJIOBHbIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;
- IPUBOAUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O MPUMEPAX MPAKTHUYECKOIO HUCIIOJIb30BAHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHOMN KU3HM Ul o0ecriedeHns 0e30MacHOCTH P 0OpallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYXKAIOILEH CPELE;
- OCYILECTBIATh MOUCK MH(pOpMaMKU (U3NYECKOTo cojepkaHusi B ceTH VHTepHeT, Ha OCHOBE
UMEIOUIMXCA 3HAHUW W NYTEM CpPaBHEHHUs JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;
- HUCMOJb30BaTh MNP BBHIMOJIHEHUH YUYEOHBIX 33/JlaHUN HAayyHO — MOMYJSPHYIO JUTEpaTypy
(Gu3NYECKOro Co/AepKaHMsI, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT; BiageTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
- co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M KPaTKUE YCTHbIE cooOIIeHus1, 00001as nudopmaruio
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEPKaHHs, B TOM YHCIEe MyOIHMYHO MPECTaBIATh
pe3yiabTaThl NPOEKTHOM WJIM MCCIEAOBATENbCKOM JESITENBHOCTH; IPU 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHATUIHBINA ammapar Kypca (U3MKH, CONMPOBOXKAATh BBICTYIJIEHUE
MPE3EHTALNEM;
- IpU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U MCCIAEAOBAHUN (U3NYECKUX MPOLECCOB PaCIpeNesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CIICUTD 3a BHIIIOJTHEHUEM
njaHa JEWCTBHM W KOPPEKTHPOBAThH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh ~ IPYNIbl;  BBICTPAWBAaTh KOMMYHUKATHBHOE  B3aUMOJEHCTBUE, IPOSABIAA
TOTOBHOCTb pa3periaTs KOHQIUKTHI.
Ilpeomemmnvie pesynvmamul usyvenus Kypca pusuku 9 knacca:

[IpenmeTHble pe3ynbTaThl JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:
- HUCNOJb30BaTh IOHATHA: CHCTeMa OTcuéra, MaTepualbHas TOYKa, TpPAEKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTrO JIBHXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHeE,



LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U IEPErPy3KH; LIEHTP TSKECTH; aOCOIIOTHO
TBEPIOE TEJNO, LIEHTP TSHKECTU TBEPIOTO Tejla, pAaBHOBECUE; MEXaHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK; 3JIEKTPOMArHUTHHIC BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIOMIeHUS; anbda -, 6eta - u
ramMMa — U3J1y4eHuUs1, U30TOIIbI, JIepHasi SHEPreTUKa;

- pasnuyarh SBJIEHMS (PAaBHOMEPDHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMajJeHHe Tell, PABHOMEPHOE
JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE IBMXKEHHE, KOJEOATEIbHOE
JBIDKEHUE (3aTyXarollMe M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE [BH)KEHUE,
OTpaXEHME 3BYKa, DJIEKTPOMArHUTHAasT HHIAYKLIMS, MPSIMOJIMHEHHOE pacnpoCTpaHEHUeE,
OTpa’Ke€HHE U IPEIOMIIEHHE CBETa, [I0JHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3jiokeHue 0enoro
CBETa B CIEKTP M CIOXEHHE CIIEKTpaJbHBIX I[BETOB, ECTECTBEHHAs paJHMOAaKTUBHOCTD,
BO3HMKHOBEHUE JINHEHYATOr 0 CIIEKTPa U3JTy4EeHHUs1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIHNX JaHHOE (PU3NIECKOE SIBIICHHE;

- pacro3HaBaTh IPOSIBIECHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpY)KaloLIEM MUpe (B TOM
yricie (U3NYecKue SBJICHUS B MPUPOJE: NPUIMBBI U OTIMBHI, IBHKEHUE TUaHeT CONHEYHOM
CHUCTEMBl, PEAKTUBHOE JIBUKEHUE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 13XO, I[BETa TeJ, ONTHYECKHE SBJICHUS B
npupojie, OuoJorndyeckoe JelcTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO M PEHTIC€HOBCKOIO
U3IYy4YCHUH; €CTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4YH, pPaAHOaKTHBHOE
U3Iy4YeHUEe NPUPOAHBIX MHUHEpAJIOB; ACUCTBUE pAJAMOAKTHBHBIX W3IYYEHHUH Ha OpraHu3M
YeNoBeKa), P 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIC
CBOWCTBA / MPU3HAKHU (PU3HUECKUX SBJICHUH;

- ONHUCHIBaTh W3YyYCHHBIC CBOWCTBA T WM (PU3UYECKUE SIBJICHUSA, HCHOJIB3ySd (PHU3UUECKUE
BEJIMYMHBI (CpelHAsA U MIHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMelleHe, MyTb, YyIVIOBas CKOPOCTb, CHJIA TPEHMs, CHUJIA YINPYTOCTH, CWJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BeC Tejla, MMITYJIbC Teja, MUMITYJIbC CHJIbL, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAs 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLMAIbHASL DHEPIUsl CKAaTOW TNPYKHUHBI, KHHETHUYECKAas SHEPIUs, IOJIHAsg MEXaHU4eCcKas
SHEprus, MepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTejb IPEIOMIIEHUS CpEAbl); NMPH ONMCAHWU IPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICT UCHOJIb3YEMbBIX BEIMYUH, 0003HAUEHUS U €JUHUIBI (PU3MUYECKUX BEIMYUH,
HaX0AUTh (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO (PU3MUECKYI0 BEMUMHY C JIPYTMMHU BEIMYMHAMHU,
CTPOUTH TpapMKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

- XapakTepu3oBaTh CBOMcTBa Tei, (U3MUYECKHE SIBJIEHHUS UM IPOLECCHI, HCIOIb3ysd 3aKOH
COXpaHEHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHIUI CYNEPIIO3ULIMN CHJI, TPUHIIUII
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpaXEHMsI U MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSJ0BOIO M MAacCOBOTO UHCEN MPHU
SJIEPHBIX peaKklUsaX; MPU 3TOM JaBaTh CIOBECHYIO (DOPMYNIMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTUYECKOE BbIPAKEHUE;

- OOBSACHATH (hpU3MYECKHe MPOIeCChl U CBOWCTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE CUTyalui
MPAKTUKO — OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO — CJIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE U3 2 — 3 JIOTMUYECKUX IIaroB ¢ OMopoil Ha 2 — 3 M3Yy4EeHHBIX CBOMCTBA
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

- pemaTh pacuéTHbIE 3a7aud (ONMMPAOIIMECs HAa CHUCTEMY M3 2 — 3 ypaBHEHHUI), UCIOJb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4u
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIINE WM M30BITOUHBIEC JaHHBIE, BHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOOUMBbIE Uil pEIIeHHs, NPOBOAMTH pacuéThl U OIIEHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

- pacro3HaBaTh MpOOJEeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOUIM (U3HUECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh MOPSJIKA MPOBEACHUS MCCIENA0BaHUs, JeJaThb BBIBOJBI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OMBITOB;



- IPOBOJUTH OMNBITHI MO0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH MM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPTHH; 3aBHCUMOCTH IEepHOJa
KoJIeOaHUH MPYKUHHOT'O MAasATHUKA OT MACChl I'py3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTATYBI MaJIbIX KOJeOaHU; MPSIMOIUHEHHOE PaclpOCTpaHEHUE CBETA, PA3JIOKEHHE OEI0ro
CBETa B CIEKTP; U3y4EHHUE CBOMCTB M300pa)KEHUS B INIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B cobuparoei JInH3e; HaOIroieHue CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYCHNs):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOIO Habopa 000pyJOBAHHUS; ONUCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- IPOBOJUTH IPU HEOOXOJUMOCTH CEpUIO NPSAMBIX M3MEPEHUH, ONpenesss cpeJHee 3HaueHue
U3MepsAeMoil BeMMUMHBI ((POKYCHOE paccTOssHHE COOMparolei JMH3bI); 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus / N3MEPUTEILHOTO TPHOOpa;

- IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIHMYMH C HMCIIOJB30BAaHHEM IPSIMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUXXEHHUU 0€3 HadaabHON
CKOpOCTH; IIepro/ia KoJeOaHN MaTeMaTHYecKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yIJIa
OTpaKeHHsI OT YyIVIa NaJEHus): IJIAHUPOBAaTh MHCCIEIOBAaHUE, CaMOCTOATEIBHO COOMPATh
YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJTYYEHHONW 3aBUCUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJIEC
TaOJIuI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

- TMPOBOANTH KOCBEHHBIC M3MEpPEHHs (U3NUECKUX BEIUYHMH (CPEAHSS CKOPOCTh M YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOTHOTO Ha/leH s, KECTKOCTh MPY>KUHBI,
KOO(QQHUIUEHT TPEeHHUs CKOJIbXKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYXKHUHHOTO MAasTHUKOB, OITHYECKas CHjla coOHparoiien
JWH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HW3MEPEHUs; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMUS, CIICAYS NPEAI0KEHHON MHCTPYKIIUH; BBIYUCIISATh 3HAYCHHE
BEJIMYMHBI ¥ aHAJIM3HPOBATH MOJYYCHHBIE PE3yJIbTaThl C YYETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHU;

- pa3nuyaTtb OCHOBHBIC MPHU3HAKH HM3YYECHHBIX (U3UYECKHX MOJEJCH: MaTepualibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O Spa;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OMOpOil Ha WX omucaHus (B TOM YHCIE: CIUJAOMETP, JAaTYUKH TIOJOKEHHUS, PACCTOSHUS W
YCKOpEHHUs, paKeTa, 5XO0JIOT, OYKH, IepUCKol, (¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HMCIONB3ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX
SBJICHUN U HEOOXOMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

- co0I0IaTh MpaBuia TEXHUKU 0€30M1acHOCTH IIpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

- HCIIOJIb30BaTh CXEMbl M CXEMaTHMUYECKHE PHUCYHKM HM3YYEHHBIX TEXHMUYECKHX YCTpPOMCTB,
MU3MEPUTENBHBIX TPUOOPOB M TEXHOJOTMYECKMX TMPOIECCOB TPH PpEHIeHWH y4eOHO —
NPAaKTUYECKUX 3a]ay; ONTHYECKUE CXEMBbI I MOCTPOEHUS U300pakeHUH B TNIOCKOM 3epKaje U
cobuparoIe TMH3e;

- TIPUBOJUTH NMPHUMEPHI / HAXOAUTh MH(POPMALHMIO O MPUMEPAX MPAKTUYECKOTO MCIOIb30BaHUS
¢u3nyecKkux 3HAHWN B MMOBCEIHEBHOM XU3HU JUIs oOecreueHns 0e30MacHOCTH MpU OOpalieHUH
¢ mpuOopamMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPaHEHHs 30POBbS U COOIIOAEHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpY’KaIoIlel cpee;

- OCYIIECTBJISAITh TMOUCK HHGpoOpManuu (U3NYECKOro coaepkaHuss B cetu MHTepHer,
CaMOCTOSITENIFHO ~ (OPMYJIHPYS  TIOMCKOBBIM  3allpoc, HAXOIUTh MYTH  ONPEIEICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMAlMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JIOMOJHUTEIbHBIX
UCTOYHUKOB,;

- WUCMOJIb30BaTh INPH BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAayyHO — MOMYJSPHYIO JIUTEpaTypy
(GU3NUECKOTO CONEepKAaHMS, CIPABOYHBIE MaTepHajbl, pecypchl cetH VIHTEepHeT; BIaIeTh
npuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

- CO03/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMaLuu U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHHs, IMyOIMYHO MPEICTAaBIATh PEe3yNbTaThl
IOPOEKTHOM WM MCCIIEJOBATENbCKOM JEATENbHOCTH; IMPH 3TOM TI'PAaMOTHO HCMOJIb30BaTh



U3y4eHHBbIN NOHATUIHBIN anmapar U3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHNE
npe3eHTauen ¢ yuéToM 0coOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.
Boinycknuk ocHo6Houl wiKo1bl HAyuumcea:

- cobmoaaTh npasuiia 6€30MaCHOCTH M OXpaHbl TpyAa MpH padboTe ¢ y4eOHBIM U Ja00paTOPHBIM
00opyI0BaHNEM;
- IOHUMATh CMBICT OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pU3HUECKOE TENO, (PU3NYECKOE SBICHHE,
(bu3nyeckas BEIMYMHA, €AUHHULIBI U3MEPEHNUS;
- pacmo3HaBaTh NPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOLIM (U3UYECKUX METOJIOB;
AHAJIN3UPOBATh OTIENBHBIC 3TAIbI IPOBEACHUS UCCIENOBAHUN U UHTEPIIPETUPOBATD PE3YIIbTATHI
HAOJIIOJICHUH H OIBITOB;
- CTABUTh OMBITHI [0 MCCIEIOBAHUIO (PM3UYECKUX SIBICHUIN WM (PU3MUYECKUX CBOICTB Ten Oe3
UCTIOJIb30BaHUS NPSMBIX M3MEPEHUi; MpU 3TOM (GOpPMYIHpOBaTh NpobdieMmy/3agady ydeOHOro
9KCHEPUMEHTa; cOOUpPaTh YCTAaHOBKY M3 NPEAJIOKEHHOIo 00OpYIOBaHUS; MPOBOAUTH OIBIT U
(dbopMynHUpOBaTH BHIBOJIBI.
Ilpumeuanue. Ilpu npoBeeHUH UCCeA0BaHUs (U3NYECKUX SBJICHUN H3MEpUTEIbHbIE IPUOOPHI
UCIOJIB3YIOTCSl JIMIIb KaK JaTYMKU H3MEpeHUs (U3MUECKMX BEJIWYMH. 3alucH IOKa3aHUi
HpSMBIX U3MEPEHHI B 3TOM ciydae He TpeOyercs.
- MOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYECHUU HAyYHOU HH(POPMALINY;
- IPOBOJIUTH MpsIMbIE U3MEPEHUs (PU3UUECKUX BEJIMYMH: BpeMs, PaCCTOsSHUE, Macca Tella, 00beM,
culla, TeMmIreparypa, arMoc(epHOoe aBiIe€HHE, BIAXKHOCTh BO3/yXa, HANpPsHKEHHE, CHJIa TOKa,
panuanvoHHbI (GOH (C MCIIONB30BAaHMEM J03UMETpa); MpPHU ITOM BBIOMpATh ONTHUMAJIBHBIN
CI0Cc00 M3MEPEHUs U UCII0NIb30BaTh IPOCTENIINE METO bl OLIEHKH MOTPEIIHOCTENH U3MEPEHUH.
Ilpumeuanue. JlroGas yuyeOHas mnporpamma JOJDKHA 0O0ecHeuuBaTh OBJIQJACHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUYHCICHHBIX (PM3UUYECKUX BEITHUUH.
- IPOBOJUTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (DM3NYECKUX BEIMYMH C HCIIOJIB30BAHUEM IPSIMbIX
U3MEPEHUIl: Ipu 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (PUKCHpOBATh pPe3yJbTaThl MOJy4YEHHOMH
3aBHCUMOCTH (PU3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IIO
pe3yspTaTaM MCCIIEI0BaHNUS;
- NPOBOJUTH KOCBEHHBIE H3MEPEHMS] (PU3NYECKUX BEJIUYHMH: IMPU BBINOJHEHUH H3MEPEHUN
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys HpPEJIOKEHHONW HHCTPYKIUH, BBIUYUCIATH
3HauUEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJbTaThl C YYETOM 33JaHHOW TOYHOCTHU
U3MEPEHHUI;
- aHaJIM3UpPOBAaTh CHUTYallMd MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaThb B HHX
OpPOSIBIIEHUE M3YYEHHBIX (U3UYECKUX SBJICHUH WM 3aKOHOMEPHOCTEH M IPHUMEHATh
UMEIOLINECs 3HAHUS 7151 UX O0BSCHEHMUS;
- NOHMMAaTh MPUHLUIMBI JEHCTBUS MAIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUS HMX
0€30MacHOro UCNOJIb30BaHMs B IOBCETHEBHON KU3HU;
- HCIMOJIBb30BaTh IPHM BBINOJHEHUM Y4YEeOHBIX 3aJad HAyYHO-TIONMYNSAPHYIO JIUTEpaTypy o
(bu3NYEeCKUX SIBICHUAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMbBCA:

- 0CO3HaBaTh IIEHHOCTh HAYYHBIX MCCJIEI0BAaHUM, posib (PU3UKU B PACIIUPEHUU IMPEICTABICHUM
00 OKpy>KarollleM MHpE U €€ BKJIAJ] B YJIyUIIEHHE KaueCTBa KU3HU;

- HUCIOJIB30BaTh MpPUEMBbl TOCTPOEHUS (GU3NYECKUX Mojeseil, moucka u (QOopMYyIHUPOBKH
JI0KAa3aTeNNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKMX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

- CpaBHUBAThb TOYHOCTh M3MepeHHs (PU3NYECKHX BEIUYMH IO BEJIUYMHE HUX OTHOCHTEIbHOMH
MOTPEIIHOCTH MPH NMPOBEIEHUH MPSIMBIX U3MEPEHUI;

- CaMOCTOSITEJIbHO MPOBOJIUTh KOCBEHHBIE U3MEPEHUS U UCCIIEA0BAaHMS (PU3MUECKUX BEJIUYHMH C
HCIIOJIb30BaHUEM DPA3IMYHBIX CIIOCOOOB M3MepeHus: (pU3nueckux BEIMYMH, BHIOUpATh CpelICTBA
U3MEPEHHUs] C Y4eTOM HEOOXOTUMON TOYHOCTH H3MEpeHHUil, 000CHOBBIBaTH BBHIOOp crocoda
WU3MEpPEHMS, AaJEKBaTHOIO IIOCTABJIEHHOW 3ajauye, TMPOBOJUTH OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3y/IbTaTOB;



- BOCIIpUHUMATh UH(GOPMAIUIO0 PU3NYECKOTO COJEPKaHUsl B HAYYHO-TIOMYJISIPHOM JTUTepaType U
CpeICTBaX MacCOoBOM WH(pOpManuu, KPUTHUECKU OIICHUBATH IMOJYUYEHHYIO HH(OpMAIIHIO,
aHAIM3HUPYS €€ Colep KaHKe U JaHHbIe 00 UCTOUYHHKE HH(DOPMALINH;
- CcO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS O (PU3MUECKUX SIBJICHUAX Ha
OCHOBE HECKOJIbKMX HCTOYHMKOB HH(OPMAIMH, COMPOBOXAATh BHICTYIUICHHE IpPE3CHTALUEH,
YUUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanuueckue agnenusn. Boinycknuxk nayuumcsa:
- pacro3HaBaTh MEXaHUUYECKHUE SIBICHUS M OOBSICHATh HA OCHOBE UMEIOIINUXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBHSI IPOTEKAHUS 3TUX SBIICHUI: PABHOMEPHOE U HEPABHOMEPHOE JIBU)KEHHE,
PaBHOMEpPHOE U PABHOYCKOPEHHOE  MNPAMOJIMHEHHOE  JIBUJKCHHE,  OTHOCHUTEIIBHOCTH
MEXaHUYECKOTO JIBHKEHUS, CBOOOHOE MaJIeHNue Tell, pPABHOMEPHOE JABUKEHHE IO OKPYKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TEJl, PEAKTUBHOE JBHKECHHUE, Iepeiada JaBICHUs TBEPABIMU TEIAMU,
KUJKOCTAMU M TrazaMu, aTMoc(epHoe [aBlieHUE, MJIaBaHUE TeJ, PAaBHOBECHE TBEPIbIX TEll,
UMEIOIMX 3aKpPEIUIEHHYI0 OCh BpalleHMs, KOJeOaTeNbHOE IBI)KEHHE, PE30HAHC, BOJIHOBOE
IBIDKEHUE (3BYK);
- OIKCHIBaTb M3YYEHHBbIE CBOWCTBAa TEJI M MEXAHUUYECKHE SIBJICHMS, MCIIONb3yd (PU3NUYECKUE
BEJIMUMHBI: MyTh, IEpPEMEIlEeHNEe, CKOPOCTh, YCKOpPEHHUE, Mepuoja oOpaleHus, macca Tena,
IUIOTHOCTh BEILIECTBA, CHJIA (CUja TSDKECTH, CUIIa YIIPYTOCTH, CUJla TPEHUs), 1aBJIEHUE, UMITYJIbC
Tena, KWHEeTUYeCKasi SHEpTrusl, MOTeHIMAIbHAS SHEPrus, MeXaHudyeckas paboTa, MexaHHYecKas
momrHocTh, KIIJ| mpu coBepmieHHH pabOTHI ¢ HMCIIOIB30BAaHMEM IPOCTOTO MEXaHW3Ma, CHIIa
TpeHHsI, AaMIUTUTyJa, NEpUOJ M YacToTa KojeOaHWid, JIMHA BOJHBI U CKOPOCTh €€
pacnpoCcTpaHeHusl; IpU ONMCAHUM MPABUIIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUYEHUS U €UHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEJTUUYHHY C IPYTUMU BEIUYHMHAMU, BEIUUCIATh 3HAUCHHE (PU3UUECKON BEITUUUHBI;
- aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBICHUS U MPOIIECCHI, UCTIONB3YS (pU3nMvecKue
3aKOHBI: 3aKOH COXPAaHEHMUS DHEPruH, 3aKOH BCEMUPHOTO TATOTEHUs, IMPHUHLMI CYNEPHO3ULUU
cun (HaxoxjaeHue paBHojeiicTByromeit cuibl), I, II u Il 3akonsl HeloToHa, 3aK0H coOXpaHEeHUS
UMITyJbca, 3akOoH I'yka, 3akoH Ilackans, 3akoH Apxumena; IpU 3TOM pa3inyaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBHIPAKEHUE;
- pasznu4aTh OCHOBHBIE IMPHU3HAKU M3YYEHHBIX (U3MUYECKHUX MOJIENel: MarepualibHas TOYKa,
MHEpLHaIbHAs CUCTEMA OTCYETA;
- pemiath 3aJayd, HUCHOJB3YS (U3MUECKHE 3aKOHBbI (3aKOH COXpPAHEHMsS] JHEPrHM, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cyneprnosuuuu cwi, I, II m III 3axkonsr HeroTroHa, 3akoH
COXpaHEHMsI HMITysbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmynsbl,
CBsI3BIBAOIINE (PU3WYECKUE BENUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIOTHOCTh
BEILIECTBA, CHJIA, JABJICHUE, UMITYJIbC TeJla, KHHETUYECKas SHEpPrus, MOTCHIUaIbHAs JYHEPIHs,
MexaHuuyeckas pabora, mexaHudeckas mourHocTh, KIIJl mpocroro mexaHusma, cuiia TpeHUs
CKOJIbJKEHUS, KOA(P(UIMEHT TPEHUs, aMIUIUTY 1a, IEPUO U YacTOTa KoJeOaHUM, AJIMHA BOJIHBI U
CKOPOCTh €€ pPAacIpOCTPaHEHMs): Ha OCHOBE aHalu3a YCIOBHUS 3a/layll 3allMChIBaTh KPaTKoe
yCIIOBUE, BBIAENATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OpPMYJbl, HEOOXOAUMBIE IS €€
pellleHus, MPOBOUTh PacueThl U OIEHUBATh PEATLHOCTH MONYUYEHHOTO 3HAYeHUsS (pu3udecKon
BEJINYMHBI.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:
- UCIMOJb30BaTh 3HAHUS O MEXAHMYECKUX SBJICHUSX B MOBCEIHEBHOMN >KM3HM AJIsi 0OecreyeHHs
0€30MacHOCTH TIPpU OOpAIEHUH C MPUOOPAMH U TEXHUUYECKUMHU YCTPONCTBAMHU, JJIsI COXPAaHEHUS
3JI0pPOBbSl M COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYXarolle cpene; MpUBOIUTh
MPUMEPBl MPAKTUYECKOTO HCTOIB30BaHUS (DU3MUECKUX 3HAHUN O MEXaHWYECKHX SBICHUAX U
bu3NYeCKUX 3aKOHAaxX; IpPHUMEpPbl HCIOJb30BaHUS BO300HOBISEMBIX MCTOYHHUKOB JHEPIHH;
HKOJIOTUYECKUX ITOCIIEICTBUN UCCIEN0BAaHUS KOCMUYECKOIO IIPOCTPAHCTB;
- pa3inyaTh IPaHUIbl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHUMAaTh BCEOOLINI xapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHUYECKOW IHEpPrHH, 3aKOH COXPaHCHHS
UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHMSI) U OTPaHUYEHHOCTh MCIOJIb30BAaHUSI YACTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1p.);



- HaXOAUTh a/IEKBATHYIO MIPEUI0KEHHON 3a7jaue (PU3NUECKYI0 MOJIENb, pa3peliaTh IpoliaeMy Kak
Ha OCHOBE MMEIOIMXCS 3HAHUM MO0 MEXaHMKE C MCIOJIb30BAaHUEM MATEMAaTHUYECKOIO ammapara,
TaK U IIPU MOMOIIY METOAOB OLICHKHU.

Tennogvie aénenun. Boinycknuk nayuumeces:
- pacno3HaBaTh TEIUIOBbIC SABJICHMS U OOBACHATH HAa 0a3e MMEIOLIUXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NPOTEKAaHUS ATUX sBIeHUi: auddysus, nu3ameHenne odbema Tel MpU
HarpeBaHuu (OXJIAXJICHUM), OO0JIbIIas CKUMAEMOCTh I'a30B, Majlas CKMMAEMOCTh KMJIKOCTEH U
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHICHCALUs, IUIaBICHUE, KPUCTAIIIN3ALINS,
KUIIEHHE, BJIAXKHOCTh BO3JlyXa, pa3IMYHbIE CIIOCOOBI Terionepeaayn (TerIonpoOBOAHOCT,
KOHBEKILIMsI, M3JIYy4€HME), arperarHble COCTOSHHS BEIIECTBA, IIOTJIOIIEHUE DOSHEPruu IpU
VCIIApPEHUN JKUIKOCTH W BBIJCJICHHUE €€ NPU KOHJEHCALMM I1apa, 3aBHCHUMOCTb TEMIIEpPaTypbl
KWUIIEHUS OT JaBJICHUS;
- ONMCHIBATh U3YYEHHBIE CBOICTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIOJb3Ys (PU3HUYECKHE BETUUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHEPrus, TEMIIepaTypa, yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJIEHUS, YJIEJbHAas TeIUIoTa MapooOpa3oBaHMsA, YJelbHas TEIUIoTa
CTOpaHUs TOILIMBA, KOA(PUIMEHT IMOJIE3HOTO JEHCTBHUS TEIJIOBOTO JABHTATENsl; MPHU OMUCAHUU
IOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€IMHUIBI U3MEPEHUs, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIATH 3HaUCHHE (PU3NUYECKON BETMUUHBL;
- pa3IM4aTh OCHOBHBIE MMPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJENICH CTPOSHHSI ra30B, KHUIKOCTEH
Y TBEPJIBIX TEII;
- TPUBOJIUTH TPUMEPHI MPAKTHUYECKOTO HCIHOIB30BAHUA (PU3MUECKUX 3HAHWUH O TEIUIOBBIX
ABJICHUSX;
- pemaTth 3a/a4yM, UCIONb3ysd 3aKOH COXPaHEHUS PHEPrHMH B TEIUIOBBIX Ipolieccax U (HOpMyIibl,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEepaTypa, yJelibHas
TEIUIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTA IJIABJICHMS, YAEJIbHas TEIUIOTa MapooOpa30BaHuUs,
ylenbHas TeIUIOTa CrOpaHus TOIUIMBA, KOA(PGUIMEHT I0JIE3HOTO JEWCTBUS TEIIOBOIO
JBUTATENIs): HA OCHOBE aHajM3a YCIOBUS 3a/ladd 3allMChiBaTh KPAaTKOE YCIIOBHE, BBLIEIATh
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAUWMBIE IS €€ pPELIeHHs, NMPOBOAUTH
pacyeThl U OILIEHUBATh PEAIbHOCTh MOJIYYEHHOTI'O 3HAYEHUS! (PU3NYECKON BETUUMHBI;
- aHaJM3UpOBATh CBOMCTBA TE€J, TEIUJIOBBIE SBJICHHWS M IIPOLIECCHI, HCIOJB3YSl OCHOBHBIE
MIOJIOXKEHUSI aTOMHO-MOJIEKYJIIDHOTO YY€HUs O CTPOCHHMM BEIIECTBA M 3aKOH COXPaHEHUs
JHEPIUH.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA:
- HCIIOJIb30BaTh 3HAHMS O TEIUIOBBIX SBJICHUSX B IOBCEAHEBHOM JKM3HU Ul OOecredyeHus
0€30MacHOCTH IPpU OOpAIEHUH ¢ MTPUOOpPAMH M TEXHUUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEIECHUS B OKPY)KaIOLIeH cpesie; MPUBOIUTh
IPUMEPBI SKOJIOTMUECKUX MOCIEICTBUN padOThl ABUTAaTENei BHYTPEHHETO CrOpPaHMsl, TEIIOBBIX
Y TUPOIEKTPOCTAHIINM;
- pa3inyaTh IPaHUIbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep
byHIaMEHTATBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHUs SHEPTHH B TEIJIOBBIX MPOIIECCax)
Y OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;
- HaXOJUTh aJIEKBATHYIO MPEUIOKEHHON 3a7aue (PU3MUECKYI0 MOJIeNb, pa3peliaTh MpolieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAaHUN O TEIUIOBBIX SBJICHHUSIX C HCIIOJIb30BAHMEM MAaTEMaTHYECKOTO
anmnapara, Tak 1 Ipy IOMOILY METOJI0B OLIEHKH.

Inekmpuueckue u macHumHwle A6aeHus. Boinycknuk nayuumces:

- pacro3HaBaTh SJEKTPOMArHUTHBIC SIBJICHUS U OOBSICHATH HAa OCHOBE HMMEIONIUXCS 3HAHUI
OCHOBHBIC CBOMCTBA WJIM YCJIOBHS NPOTEKAaHHWS OTUX SABICHUHU: DJJEKTpU3ALUS  TEl,
B3aUMOJICCTBUE 3aps0B, DJEKTPUUECKHH TOK M €ro JeWCTBUS (TETUIOBOE, XMMHYECKOE,
MarHuTHOE), B3aUMOJECICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsl UHIYKIHUS, TEHCTBUE MATHUTHOIO
MoJsl Ha TMPOBOJHUK C TOKOM W Ha JBWXKYIIYIOCS 3apsDKEHHYIO YacTHIly, JI€MCTBUE
ANEKTPUYECKOTO MOJIS Ha 3apsDKEHHYKO YaCTHLy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJUHENHOE
pacrnpoCTpaHEHHE CBETA, OTPAKEHUE U MPEIIOMIICHHE CBETA, TUCIIEPCHS CBETA;



- COCTaBJATh CXEMbl DJJEKTPUUECKUX LeNed ¢ TMOCIeqoBaTebHBIM U MapaulebHbIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYCHHSI SJIEMEHTOB DJICKTPUUIECKUX IeTei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTaT, IJaMIIOYKa, aMIIepPMETP, BOIBTMETD);

- WCMOJB30BaTh ONTHYECKHUE CXEMBl JUIsi TIOCTPOCHHUS H300paKEHUH B IUIOCKOM 3EpKayie H
coOuparole JI1H3E;

- ONMCHIBATh U3YYCHHBIC CBOMCTBA TEN M JCKTPOMATHUTHEIC SIBICHUS, UCIIONB3Ys (pU3uvecKue
BEJIMUMHBI: AJIEKTPUYECKUHN 3aps], CHJIa TOKa, JJIEKTPUYECKOE HANpsHKEHHE, JIEKTPUUYECKOe
COIIPOTHUBIICHUE, Y/IEIbHOE CONPOTHUBIICHHE BEUIECTBA, pab0OTa 3JIEKTPUIECKOTO OIS, MOIIHOCTh
TOKa, (JOKYCHOE PAcCTOSHHWE U OINTUYECKas CHUJia JIMH3bl, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; NPH ONHCAHWM BEPHO TPAKTOBATH (DU3UYECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EAUHHIBI H3MEPEHUS; HaXOIUTh (HOPMYIbI,
CBSI3BIBAIOIINE JTAHHYIO (DM3HUECKYIO BETMUMHY C APYTUMHU BEIMYUHAMU;

- aHaTU3UpOBAaTh CBOWCTBA TeJN, OJCKTPOMArHUTHBIC SBJICHHS M TPOIECCHI, HCIOJIB3YS
(u3nUeckre 3aKOHbBI: 3aKOH COXPAHEHUS IEKTPUIECKOTro 3apsaaa, 3akoH OMa 11 yyacTKa LenH,
3akoH JDxoyns - JleHna, 3aKOH MPSMOJIMHEHHOTO PAaCHpPOCTPAaHEHHUsS CBETAa, 3aKOH OTPa’KEHUs
CBETa, 3aKOH TPEIOMJICHHSI CBETA; MPU STOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOe BBIPAKECHUE;

- NPUBOJAWTH MPUMEPHl  MPAKTUYECKOTO  WCIONB30BAaHUS  (U3NYCCKUX 3HAHWA 00
AIIEKTPOMArHUTHBIX SIBJICHUSIX;

- pemiarb 3a/Jayu, UCIOJb3Yysd (uU3HUecKue 3aKoHbl (3akoH Oma JJjig ydacTKa IeNH, 3aKOH
Jxoyns - JleHma, 3aKOH MPSIMOJIMHEHHOTrO paclpoCTpaHEeHHs CBETa, 3aKOH OTPa)KEHUsl CBETa,
3aKOH TIPETIOMJICHUSI CcBeTa) U (DOpPMYJIbI, CBS3BIBAIOIIME (PU3NYCCKUE BEITUYHMHBI (CHJIA TOKA,
JNIEKTPUYECKOE HAIpPsHDKEHHUE, DJIEKTPUYECKOE COIMPOTUBIEHUE, YAEIbHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa IMEKTPUIECKOTO OIS, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSTHUE U ONITUYECKast
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4acToTa CBeTa, (hOPMYIIbI
pacuera JIEeKTPUYECKOTO COIPOTUBIICHUS IIPH IOCIEI0BATEIBHOM U MapaJljIeIbHOM COSAMHEHUN
MPOBOJHHMKOB): HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4d 3alUCHIBATh KPATKOE YCIIOBUE, BBIACIATH
du3nYecKrue BEIMYUHBI, 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC IS €€ PEIICHUs, MPOBOIUTH
pacueThl U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:
- HCHOJL30BaTh 3HAHHUS 00 SJICKTPOMAruiuTHBIX ABJICHHUAX B HOBCGZ[HGBHOI\/’I KU3HU JIs1
obOecrieueHus 0Oe30macHOCTU TpuU oOpalleHuu ¢ mprudopaMu M TEXHHUYECKUMHU yCTPOWCTBaMH,
JUISL COXPAHEHMsI 3/10pOBbsS U COOJIIO/IEHUST HOPM 3KOJIOTMYECKOrO MOBEACHUS B OKpYKarollen
cpene; MPUBOIUTH IPUMEPHI BIUSHUS JIEKTPOMArHUTHBIX U3yUYEHUN HA KUBBIE OPraHU3MBbI;
- pa3inyaTh IPaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS AJIEKTPUYECKOTO 3apsiia) U OTpaHMYEHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa JIJIsl yuacTKa 1en#, 3akoH Jxoyns - Jlenna);
- UCIONB30BaTh MPUEMBl TOCTPOCHHUs (GUINYECKUX MOJeJe, moucka u (QOpMYyIHUPOBKH
JO0Ka3aTCJIbCTB BBIABHHYTBIX THUIIOTE3 U TCOPECTHYCCKUX BBIBOJOB Ha OCHOBE OSMIIMPUYCCKH
YCTaHOBJICHHBIX (DAKTOB;
- HaXOJIUTh a/IEKBaTHYIO MPEIJI0KEHHOM 3a/1aue PU3NYECKyI0 MO/IENb, pa3pemiaTh NpooieMy Kak
HA OCHOBE UMEIONIMXCS 3HAHUM 00 DJIEKTPOMArHUTHBIX SIBIEHUSX C HWCIOJIB30BaHUEM
MAaTEMATUYCCKOro arimapara, Tak 1 Ipru MOMOIIHU METOAO0B OLICHKU.

Keanmoegvie agnenusn. BoinyckHuk nayuumces:
- pacCiio3HaBaTb KBAHTOBBIC ABJICHUSA U OOBSICHSITHL Ha OCHOBE NMCHOIIIUXCA 3HaHUHA OCHOBHBIE
CBOMCTBA WJIM YCIIOBUSI NMPOTEKAHUS STUX SIBJICHUM: €CTECTBEHHAs M MCKYCCTBEHHas pajuo-
AKTHUBHOCTB, O -, B - H Y - U3JIy4CHHA, BOSBHUKHOBCHUC JIMHEWYATOTO CIICKTpa U3JTYYCHHA aTOMA,
- ONHUCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHS, UCIONB3Ys (DM3MUECKHE BEIUYUHBI: MAacCOBOE
YHCII0, 3apsII0BOE YUCIIO0, MEPHOJ MOoJIypacnaaa, SHeprus (pOTOHOB; MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (U3MUYECKUN CMBICI WCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHS] W CIUHUIIBI
U3MEpEHUs; HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE NAaHHYIO (U3MUECKYIO0 BEIUYHMHY C APYTUMU
BEJIMYMHAMU, BEIYUCIATH 3HAUYCHUE (PU3NUECKON BEITMUUHBI;



- aQHAJM3MPOBATh KBAHTOBBIC SIBJICHUS, MCTOJB3Ys (DU3HUYECKHE 3aKOHBI M TIOCTYJIAThl: 3aKOH
COXpPAaHEHHUsSI DHHEPruu, 3aKOH COXPAHEHHUS DIEKTPUYECKOro 3apsija, 3aKOH COXpaHEHUs
MAacCOBOTO YHCJIa, 3aKOHOMEPHOCTHM W3JIy4CHHUs M TMOIJIOIICHUS CBETa aTOMOM, IpPU 3ITOM
pa3anyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOE BBIPAXKCHHCE,
- pa3iuyaTh OCHOBHbBIC MPHU3HAKU TUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOM MOJIETM aTOMHOTO
A7pa;
- NOpPUBOAUTH TMPUMEPHI MPOSABICHUA B TMPUPOAEC M MPAKTUYECKOTO HCIOIb30BaHUSA
PaAMOAKTUBHOCTH, SIACPHBIX U TEPMOSJEPHBIX PEAKIUHN, CIEKTPATIBLHOTO aHAJIN3a.
Buvinycknuk noayuum 603mMoxucHOCIb HAYUUMBCA:
- UCTOJIB30BATh MOJTYYECHHBIC 3HAHHS B IMOBCEJTHEBHOM JKM3HU MPHU OOpaIIeHUuH ¢ mpubopamMu U
TEXHUYECKUMH yCTPOUCTBAMH (CUETUYMK MOHUBHPYIONTUX YaCTHI], JO3UMETP), JJII COXpPaHEHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;
- COOTHOCHUTD IHEPTHIO CBSI3M aTOMHBIX S7EP C e(HEKTOM MacChl;
- IPUBOJUTL MPUMCEPHLI BIMAHHUA paJUOAKTHBHBIX H3Hy‘IeHHﬁ Ha XUBBIC OpraHU3Mbl; IOHUMATh
MPUHIIMN ACHCTBUS JO3UMETPA U pa3InyaTh YCIOBHUA €0 UCIIOIb30BaHUS;
- TIIOHUMATh DJBKOJOI'MYCCKUEC HpO6JIeMI)I, BO3HHUKAONUMC IIpU HCIHOJbB30BAHUHN ATOMHBIX
ANEKTPOCTAHIIMNA, U MYTH PELICHHS] 3TUX MPOOJIeM, TEPCIIEKTUBBI UCIIOIb30BAHUS YIIPABIIEMOTO
TEPMOSIEPHOTO CUHTE3A.
Inemenmul acmpornomuu. Beinycknuk nayuumcs:
- YKa3bIBaTb Ha3BaHUS IIJIAHCT COJIHC‘IHOﬁ CHUCTCMBI; pa3jinidaTb OCHOBHBIC IPU3HAKKU CYTOYHOI'O
BpallleHus 3Be3AHOro Heba, ABmkenus JIynsl, CoiHIIa U MIaHET OTHOCUTENLHO 3BE3I;
- IOHUMATh pa3JIndugd MCKAY FGHHOHGHTpH‘{eCKOﬁ nu FCOHCHTpI/I‘-IGCKOf/'I CUCTCMAaMU MHPaA,
Buvinycknuk nosiyuum 603mM0MCHOCHIb HAYUUMbCA:
- YKa3bIBaTb O6HII/IC CBOMCTBA U OTJIHMYHA IIJIAHET 3€MHOU rpynmnbl 1 INIAHCT-TUTAHTOB; MaJlbIX
ten CoJHeYHOW cHUCTEeMbl W OONBIIMX TUIAHET;, TOJIb30BAaThCS KapTOM 3BE3JHOr0 Heba Mpu
HaOII0CHUSIX 3BE3IHOI0 Heba;
- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LIBET, TeMIEpaTypa) COOTHOCUTH IIBET
3BE3/IbI C €€ TEMIIEPATYPOH;
- pa3nnyaTh TUIOTE3bI O NPOUCXO0KIeHUN COTHEYHOU CHUCTEMBI.

1. COAEP) KAHUE YYEBHOI'O ITPEJIMETA
7 kjaacc (68 yacoB, 2 yaca B HeAeJII0)

Bgenenue (4 1)

®usnka - Hayka o mnpupoxae. Dusmueckne sBineHus. DHU3MUECKHE CBOWCTBA TEl.
HaGnronenue u onucanue Qu3nyeckux siBieHui. M3mepenue (u3MUecKux BENWYMH: JUIMHBI,
BpeMeHH, TemnepaTypsl. Dusndeckue npudbopsl. MexayHapoaHas cucTeMa eAMHMIL. TOYHOCTh
Y TIOTPEIIHOCTh 3MepeHuil. Pu3nKa U TEXHHUKA.

@ponmanvuas 1abopamopuas paboma:

1. Onpenenenue 1eHbI eIEHUST U3MEPUTEIBLHOTO PHOOPA.

IlepBOHaYa/IbHBIE CBEICHUS 0 CTPOEHMH BemiecTBa (6 1)

Crpoenue BeniectBa. ONbITHI, JOKa3bIBAIOIIME aTOMHOE CTPOEHHUE BellecTBa. 1ernioBoe
JIBIDKEHUE aTOMOB M MoJjekyia. bpoyHoBckoe nmxenue. uddysus B raszax, *HIKOCTIX H
TBEPABIX TEIax. BSaHMOﬂeﬁCTBI/Ie HJaCTHIll BEIICCTBA. AFpeFaTHble COCTOAHUS BCEUIECTBA.
Mogenu CTpoeHuUs TBEPABIX T, KUAKOCTeH U ra3oB. OOBbsICHEHHE CBOWCTB Ta30B, )KUIKOCTEH U
TBEPABIX TCJI HA OCHOBEC MOJICKYIIIPHO-KHMHETHYCCKUX Hpe)ICTaBHeHHﬁ.

@Dponmanvras rabopamopnasn paboma:

2. OmnpeneneHne pa3MepOB MaNbIX Tell.

B3aumoneiicrBue tea (23 u)
Mexannueckoe paBmxkeHue. Tpaekropus. Ilyre. PaBHOmMEpHOE M HepaBHOMEpPHOE
nsmkenue. Ckopocts. ['paduku 3aBHCHMOCTH ITyTH U MOJYJIsl CKOPOCTH OT BPEMEHHU JIBMXKEHUSI.



Nuepuusi. MneptHOCTh Ten. BzaumopeiictBue Tten. Macca Ttena. M3Mmepenwe Maccel Tena.
ITnotHocTh BemiectBa. Cuna. Cuna tsxectu. Cuna ynpyroctd. 3akoH I'yka. Bec tena. Casizp
MEXIYy CWIOW TsDKECTH M Maccod Tena. Cuila TSHKeCTH Ha Apyrux IuiaHerax. CIoKeHHE ABYX
CWJI, HANpaBICHHBIX IO OJHOM mpsmol. PaBHoxeiicTByromas 1Byx cwi. Cuna TpeHus.
Oduznyeckas npupoja HebecHbIX Tesl CONHEYHON CUCTEMBI.

Dponmanvrsie 1abopamopHas paboma:

3. H3MepeHue Macchl Tella Ha PbIYaKHBIX BECax.

4. W3mepenue oObeMa Tema.

5. Omnpenenenue IIOTHOCTH TBEPOTO Tea.

6. I'pamyupoBanme MPYKUHBI U U3MEPEHHUE CHJT THHAMOMETPOM.

7. VI3mepeHue CHIIbI TPEHUS C IOMOIIBI0 TUHAMOMETpa

JlaB/ieHUe TBePABIX TeJl, dKUAKOCTeH 1 ra3oB (21 4)

NaBnenue. JlaBnenue TBepabix Ten. JlaBineHue ra3a. OObsicHEHWE NaBJIEHUS raza Ha
OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MpecTaBieHuid. [lepenaya qaBineHus: ra3aMu U >KUIKOCTS-
Mmu. 3akoH [lackans. CooOmaromuecs cocynbl. ATMocdepHOoe AaBieHUE. MeETobl U3MEpeHUs
atMocdepHoro aasiieHus. bapomerp, MaHOMETp, MOPITHEBOM KUIKOCTHBIA HAcOC. 3aKOH ApXH-
Mena. YciioBus 1iaBanus teil. BoznyxoriaBanue.

@Dponmanvhsie 1abopamopHslie pabomol:

8.0mpeneneHre BBITAIKUBAIOIICH CUJIBI, NEHCTBYIOIIEH HAa TMOTPYKEHHOE B YKHIKOCTh

TEJO.

9.BrIsicHeHHe YCIOBUH TUIaBaHUS TeJa B KUAKOCTH.

Pa6ora u momHocTh. JHeprus (13 4)

Mexanuueckass pabora. MomuocTts. IIpocThie MexaHu3Mbl. MOMEHT CHIIBL. Y CIOBUSA
paBHOBECHS pbluara. «30JI0TOC TPaBHIIO» MeXaHUKH. Buael paBHoBecus. Koadduiuent moses-
Horo newctBus (KIIH). Dueprusa. IlotenuuanbHas u kuHeTHuyeckas sHeprusi. [IpeBpaiuenue
SHEPTUH.

Dpoumanvhsle 1a60pamopHvle pabomoi:

10.BrIsicHeHUE yCIOBHSI pABHOBECHS phIUara.

11.0Onpenenenue KIIJI npu moabpeme Tena 1mo HAKIOHHOW TIOCKOCTH.

HUTorosasi kouTpoJibHas padora (1 4)

8 kaacc (68 4, 2 U B Hexea10)

TengoBbie asBJeHUus (23 4)

TennoBoe nBukeHue. TemnoBoe paBHOBecue. TemmepaTypa. BHyTpeHHsAs 3Heprus.
Pabora u teronepenaua. TeronpoBoanocts. Kousekiusa. N3nydenne. KonmuuecTBo TEIIIOTHI.
VY aenbHas TeMI0eMKOCTh. PacdeT KoJandecTBa TEMJIOTHI MPU TEMI000MeHe. 3aKOH COXPaHEHUS U
MIPEBpAICHHS SHEPTUM B MEXaHMYECKUX M TEIUIOBBIX Mporeccax. [lnaBneHne u oTBepaeBanue
KPUCTAJUIMYECKUX TeJ. YenbHas Teruiora IuiaBieHus. Mcnapenne n konaeHcanus. Kunenwe.
Bnaxnocte Bo3myxa. VYaenbHas Temiota mapooOpazoBaHus. OOBSCHEHHE W3MEHEHUs
arperaTHOTO COCTOSIHUS BEIECTBA HA OCHOBE MOJIEKYJSIPHO-KHUHETUUYECKUX MPEICTABICHUM.
[IpeoOpa3zoBanre >HEPrUM B TETUIOBBIX MamnHax. JIBurarenb BHyTpeHHero cropanus. [lapoBas
Typ6ounHa. KIIJl TeruoBoro asurarens. JKOJOTHYECKHE MPOOIEMBbI HCIONb30BAHUS TEIIOBBIX
MaIH.

Dponmanvhsie 1abopamopHsie pabomol:

1. CpaBHeHHE KOJUYECTB TEIUIOTHI MPU CMEITUBAHUH BOJIbI Pa3HOW TEMITEPATYPHI.

2. H3mepeHue yaenbHON TEIIOEMKOCTH TBEPIOTO Tela.

3. H3mepeHne BIaXHOCTH BO3/IyXa.

DJlekTpUYecKHe siBJIeHUus (29 1)

Onektpusanus Ten. J[Ba poja aiekTpuuecKux 3apsiioB. B3zaumopeicTBue 3apsiKeHHBIX
ten. [IpoBOMHUKHY, TUATEKTPUKH U TIOJTYIIPOBOJHUKH. DIIEKTPUUECKOE T0JIe. 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiaa. JlenuMocTh 3eKTpuuecKoro 3apsiaa. DieKTpoH. CTpoeHue aToma.
DJIEKTPUUYECKUN TOK. J[eWCTBUE FJIEKTPUUYECKOTO MOJIS Ha AJEKTpuUYecKkue 3apsaapl. IcTouHuKH



TOKa. OjekTpuueckas menb. Cuia Toka. DJNEKTPUUYECKOE HampsiKeHHE. OJIEKTPHUUYECKOE
compotuBienue. 3akoH Owma ans ydacTka wenu. llocienoBarelibHOE | HapaljielibHOE
COCJIMHEHUE TIPOBOJHUKOB. Pab0Ta M MOITHOCTH 3JEKTPUIECKOT0 ToKa. 3akoH J[xoyns—Ilenna.
Kongencarop. IIpaBuia 6e3omacHocTd pu paboTe ¢ AIEKTPOnprudopamu.

@Dponmanvuvle 1ab0pamopHsie pabomol.
COopKa 3ICKTPUICCKOM 1EeMU U U3MEPEHUE CUJIbI TOKA B €€ PA3JIMYHBIX yIacTKaX.
W3mepenune HanpsoKeHHsI HA Pa3IMYHBIX YUACTKaX dJIEKTPHUSCKON TICTIH.
PerynupoBanue CHITbI TOKA PEOCTATOM.
H3mepenune conpoTUBICHHS TPOBOTHUKA IPH ITOMOIIY aMIIEpMETPa U BOJILTMETPA.
W3mepenune MOIIHOCTH ¥ pabOThI TOKA B AJICKTPUUCCKOM JTaMIIe.

O NOo O

DJIeKTPOMATrHUTHBIE sIBJIeHHA (5 4)

OnbiT Opcrena. MaruutHoe nojie. MarHUTHOE MOJIe OPsIMOrO TOKa. MarHuTHOE MoJie
Karymku ¢ TokoM. IlocTositHHbIE MarHUTbl. MarHuTHOE TMOJieé TOCTOSHHBIX MAarHUTOB.
MaruutHoe mnosie 3emud. B3aummojeiicTBue MarHuToB. JleliCTBME€ MArHMTHOIO TMOJiA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHI IBUTATEIb.

@poumanvhvle 1abopamopHvie pabomol:
9. COopka 3JIeKTpOMarHuTa U UCIIBITAHUE €T0 JICHCTBUS.
10. U3y4yeHue 3MeKTPUYECKOTO JIBUTATENsl MOCTOSHHOTO TOKa (Ha MOJIETIH).

CgetoBble siBjienus (10 u)

Uctounuku cBera. llpsmonuneiiHoe pacmpocTpaHeHue cBeTa. Buaumoe aBuxeHHe
ceetwi. OTpaskeHne cBeTa. 3akoH oTpakeHus cBeta. [lockoe 3epkaio. [Ipenomnenue ceera. 3a-
KOH mpenomieHus cera. Jlunzpl. DokycHoe paccrosiHHMe NTUH3BL. OnNTHYecKas CHlla JIMH3BI
N3006paxenus, 1aBaemble JIMH30M. ['11a3 kak ontudeckas cucrema. Onruyeckrue npuOopsl.

@poumanvuas 1abopamoprnas paboma:

11. [NonyueHnue n300paxeHust Mpu MOMOILH JIHUH3BI.

HroroBasi koutpoJibHas padora (1 4)

9 kaacc (102 4, 3 4 B He1eJ110)

3akoHbI B3auMo/IeiicTBUs U ABUKeHHus TeJ (33 1)

MarepuanpHas Touka. Cucrema otcuera. [lepemenienune. CKOpOCTh MPSAMOIUHEHHOTO
paBHOMEpHOro JBWXKeHUs. [IpsMonnHeliHOe pPaBHOYCKOpEHHOE JIBMKEHHE. YCKOpEHHeE.
MrHoBeHHass  CcKOpocTb. CKOpPOCTh  NPSIMOJIMHEHHOTO  PAaBHOYCKOPEHHOTO  JBFIKEHHUSI.
[TpsmonuHeitHoe paBHOyCKOpeHHOoe JBmkeHue. llepememenune.  I'paduxu  3aBUCHMMOCTH
KMHEMATUYECKNX BEIMYMH OT BPEMEHH MpPU PAaBHOMEPHOM M PABHOYCKOPEHHOM JIBIIKCHHH.
OTHOCHUTENBHOCTh MEXAaHWYECKOTO ABMKEHHs. ['eoleHTpuueckas U relMoLeHTpuYecKas CucTe-
Mbl Mupa. MHepuumanbHas cucrema otrcyera. 3akoHbl HproToHa. CBoOonHOE majeHHE.
HesecomocTts. IIpsimonuHeiiHoe U KpUBOIMHEHHOE OBMKEHUE. J[BUXKEHHE Tela M0 OKPYKHOCTH
C TIOCTOSIHHOW IO MOMYINIO CKOPOCTBIO. 3aKOH BCEMHPHOTO TATOTeHHUs. VICKycCTBEHHBIE
CyTHHUKH 3emiu. IMmysnbe Tena. 3aKoH cOXpaHEeHUsl UMITyJibca. PeakTHBHOE JBHKEHHE.

dpoumanvusie 1a60pamopHvle padbomyi:

1. HccnenoBanue paBHOYCKOPEHHOT'O IBHXKEHHS 0€3 HauaJIbHOW CKOPOCTH.

2. W3mepeHue yckopeHHs] CBOOOIHOTO MACHHUS.

MexaHuveckue KoJjiedanusi 1 BOJIHBI. 3BYK (20 1)

Konebarenbnoe npwxkenue. Konebanus rpysa Ha npyxuHe. CBoOoaHBIE KojeOaHMS.
KonebarenbHas cucrema. MasTHUK. AMIUIUTY/Ia, IEPUOJ, YacToTa Koyebanuil. ['apmonnueckue
kosiebanus. [IpeBpaieHre sHEepruy Npu KoyiebaTeIbHOM JIBIKEHHU. 3aTyXaroliue KoueOaHus.
Breinyxnennsie kosneOanmsi. Pesonanc. Pacmpoctpanenue koneOGaHwii B YIPYTrux cpefax.
[Tomepeunrpie U MpOONbHBIE BONMHBL. J[muHA BOMHBI. CBSI3b JUIMHBI BOJHBI CO CKOPOCTHIO €€
pactpocTpaHeHHUs U TEPUOJOM (JacToTol ). 3ByKoBbIe BOJHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp
¥ TPOMKOCTB 3ByKa. DX0. 3ByKOBOH pe3oHaHc. IHTepdepeHnus 3ByKa.

®dponmanvuas 1abopamopuasn paboma:



3. MHccnenoBanue 3aBUCMMOCTH TEPHOJA M YaCTOTHI CBOOOJIHBIX KOJICOAHUN MasTHHKA
OT IJIMHBI €TI0 HUTHU.

DJIeKTPOMArHUTHOE 1noJie (24 1)

OnHopoaHOE M HEOAHOPOJHOE MarHuTHoe noje. HampapieHue Toka M HampaBlIeHHE
JTUHUHA ero marHuTHoro mnojs. [IpaBuino OypaBunka. OOHapyKeHHE MarHUTHOTO mouist. [IpaBuio
neBo pykd. HWMHAYKIMS MarHuTHOro mojia. MarHutHeli moTok. OmnbiTel  Papajes.
DnekTpoMarHuTHas MHAyKus. Hanpasienne nuaykimonHoro Toka. [Ipasuio Jlenua. SBnenue
camounaykiuu. [lepemennsiit Tok. ['eneparop nepemenHoro toka. [IpeoOpazoBanusi s3Hepruu B
anekTporeneparopax. Tpanchopmartop. Ilepenaua >IeKTpUYECKOH SHEPrUM Ha PACCTOSHHE.
OJIEKTPOMarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJIHBL. CKOpPOCTh  pacnpOCTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJIH. BilMsiHHME 3J€KTPOMAarHUTHBIX M3JIyYEHUH Ha JKUBBIE OPIaHU3MBI.
Koneb6arenbupiii KoHTYp. [loayueHne 3eKTpoMarHuTHBIX KosieOanuid. [IpuHIIUTIBI pagroCBsI3H U
TENEBUIEHUSA. OJEKTpOMarHutHas npupona cBerta. IIpenmomnenue cBera. Ilokasatens
npenomuenus. Jucnepcust cera. IlBera Tten. Mutepdepenmus cera. Cnekrporpad u
cuektpockon. Tumbl ontuyeckux crekrpoB. CnekTpainbHblii aHanu3. llornomenue u
UCITyCKaHUEe cBeTa aToMaMH. [IpoucxoxaeHne JIMHeHYaThIX CIIEKTPOB.

@Dponmanvhsie 1abopamopHslie pabomol:

4. VI3yueHue SIBICHUS IEKTPOMArHUTHON UHIYKIIHH.

5. HalnroneHue CruloNIHOIO U JIMHEHYAThIX CIIEKTPOB UCITYCKaHUS

Ctpoenue aToma u aToMHOT0 sigpa (19 u)

PagnoakTUBHOCTh KaK CBHUJIETENILCTBO CIIOKHOTO CTPOEHHUs aTOMOB. Aunbda-, OeTta- u
ramma-usinydenus. OnsiTel Pesepdopna. SAnepHas moznens aroma. PaguoakTuBHbIE MpeBpalie-
HUs aTOMHBIX saep. CoxpaHEHHE 3apsioBOTO M MacCOBOIO YMCEN NPU SACPHBIX PEAKLUAX.
OKCHepUMEHTAJIbHBIE METOJbl HccleoBaHUs 4YacTull. [IpoToHHO-HEHTpOHHas Mojelb SAIpa.
du3nuecKuil CMbICI 3apsI0OBOro U MaccoBoro uucen. Mzoronsl. IlpaBuna cmemenus i anbda-
u Oera-pacrnaja MpH sIAEPHBIX peakUUsIxX. JHEprus CBsI3U YacTull B sape. JleneHue saep ypaHa.
Ilennas peakuus. SnepHas 5SHepreTHka. OKOJIOTMYecKHe MpoOjemMbl paboThl aTOMHBIX
anektpoctanmii. Jlosumerpus. Ilepwon monypacnaga. 3akoH paJuoOaKTUBHOTO pacraja.
BnusiHue panvoakTUBHBIX M3JIy4EHHH Ha JKMBBIE OpraHu3Mbl. TepMosiaepHas peakuus.
Hctounuku sHeprun ConHIA U 3BE3.

@Dponmanvhsie 1abopamopHsie pabomol:

6. M3mepeHune ecTECTBEHHOTO PaIUaIllHOHHOTO (OHA TIO3UMETPOM.

7. W3yuenue neneHus sapa aToma ypaHa 1o gororpaduu TpEeKoB.

8. Omenka mepuoja IMoyypaciaga HaxOoMIIUXCS B BO3JyXe MPOIYKTOB pacraja rasa

pazoHa.

9. H3zyueHue TPEKOB 3apsKEHHBIX YACTHUIL TI0 TOTOBBIM (OTOTpa(HsIM.

Ctpoenue u 3Bosawonus Beesennoii (5 u)

CocraB, ctpoeHue u npoucxoxzacHue ConaHeuHoil cucrteMbl. bonpmme tena CosHedHON
cuctembl. Manbie tena ConHeuHol cucteMbl. CTpoeHue, u3iaydeHue u 3Bostonuss CoyHIa U
3Be31. Ctpoenue u 3Bostonus BeeneHHoil.

HroroBasi konTpoJibHasi padora (1 u)

IIpoexTHas NeATENBHOCTD
. @usnueckue npruOOpHI BOKPYT Hac.
. @u3nyecKue sIBICHUS B XyJ0’)KECTBEHHBIX IPOU3BE/ICHUSX.
. HoGeneBckue naypeartsl B 0071acTH (QU3UKH.
. EnMHUIIBI M3MepeHns B pa3HbIX CUCTEMaXx.
. 3apOKJIEHUE U Pa3BUTHE HAYYHBIX B3IJIAI0B O CTPOECHUH BEILIECTBA.
. Auddy3us Bokpyr Hac.
. Y IUBUTEIIbHBIE CBOMCTBA BOJBI.
. IHepuys B )KU3HU YEIIOBEKA.
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9. IInoTtHOCTH BemecTB Ha 3emiie U ApYyrux miaHerax CoJIHEUHOW CHCTEMBI.
10. Cuiia B HaIlIUX pyKax.

11. Ucnonb3zoBanue sueprun CoiiHila Ha 3emiie.

12. AmopdHBbIe Tena U X IJIaBJICHUE.

13. O6pa3oBanue pockl, MHES, CHETa, JOXK/IS.

14. KpyroBopoT BOJibl B IPUPOJIE.

15. Buapl Temionepenadyu B Ipupoie U TEXHUKE.

16. 3meHeHue BHYTPEHHEN SHEPTUU IIPU COBEPIICHUU PaOOTHI.

17. I3roToBieHnE 3IEKTPOCKOMA.

18. XuMuueckoe JeiCTBHUE FJIEKTPUUYECKOTO TOKA U €r0 UCIIOJIb30BAHUS B TEXHHUKE.
19. Vctopusi pa3BUTHSA IEKTPUUYECKOTO OCBEIICHUS.

20. Oukw, TaITBHO30PKOCTh U OJIM30PYKOCTD.

21. PacueT cKOpOCTH JBUKEHHS TPAHCHIOPTA U TOPMO3HOTO ITYTH.

22. YabpTpa3Byk 1 HHOPA3BYK, UX BIMSHAE HA YETIOBEKA.

23. Ponb ynpTpa3Byka B OMOJIOTHH U MEJIUIIUHE.

24. DnexTpuyecKuil crocod OYUCTKH BO3/lyXa OT IBLIH.

25. IlpuMeHeHne MarHuToOB B MEJIUIIUHE.

26. Crioco0bl 5KOHOMUH AIIEKTPOIHEPTUH.

277. DKOJOTUYECKHE MPOOIEMBI SIIEPHON SHEPTETHKHU.

28. [IpobaeMbl KOCMUYECKOT0 Mycopa.

29. MupoBBI€ JOCTUKEHHS B OCBOCHHH KOCMUYECKOTO MPOCTPAHCTBA.
30. Jlyna — cnyTHUK 3emin.



3. TemaTuyeckoe miIaHupoBaHue npeamera «Puznka» /-9 kiaaccol

7 kaacc (68 yacoB)

Paznen

1. Beenenue

2. IlepBoHavanbHBIE
CBEJICHUS O CTPOCHUY
BEILIECTBA

Koa- TeMbl
BO
4acoB
4 BBenenue
6 [TepBoHaYabHEIC
CBEJICHHS O CTPOCHHH
BEIIECTBA

Koa-
BO
4acoB

OcHOBHbIE BH/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(Ha ypoBHe YHHBeEPCAJIbHbBIX Y4eOHBIX J1eiCTBHI)

HaGmonate 1 onuceiBaTh (YU3NUECKHUE SBICHUSL.
VY4acTBOBaTh B OOCY)XKJIECHHUH SIBICHUS MaJCHUS TeNl Ha
3eMiit0. BBICKa3bIBaTh NPEAINIONONKEHUS, THUIIOTE3bI.
Onpenensate  HEHY  JeJNEHUs  [IKainel  npubopa
MOTPEITHOCTh U3MEPECHUSI.

[IpoBomuTts HaOMIOAEHHUS  (UIUIECKUX
U3MEpATh  (U3MYECKHE  BEIMYMHBI:
MIPOMEKYTOK BPEMEHH, TEMIIEPATYPY.

SIBIICHUIA;
paccrosiHue,

OOBSACHATH ONBITHI, MOATBEPKIAIOIINE MOJEKYISIPHOE
CTPOEHHUE BEILECTBA, OMBITHI IO OOHAPYKEHUIO CUII
B3aMMHOI'0 MPUTSDKEHUS M OTTAJIKUBAHUS MOJIEKYJI;
OOBSICHATH: (PU3NYECKHE SBJICHUS HAa OCHOBE 3HAHUHU O
CTPOGHUHM  BEIECTBA, OpPOYHOBCKOE  JIBUXKECHHE,
OCHOBHBIE CBOMCTBa MOJIEKYJ], siBIeHHE AuPPy3un,
3aBUCHUMOCTh CKOPOCTH HpOTeKaHus AUPPy3uu ot

TEMIICPATYPhbL TCIa, CXEMAaTU4YCCKU I/I306pa)KaTL
MOJICKYJIBI BOABI H KHUCJIOpOAA. CPaBHUBATH PA3MEPLI
MOJICKYII Ppa3HbIX BCHICCTB: BOJbI, BO3/JyXa,

aHAM3UPOBATh PE3YJAbTATHl OMNBITOB 110 JIBHYKCHHIO
MOJIEKY ¥ TU(PPY3Un; TPUBOAUTH PUMEPHI TUPPYy3Un
B OKPY)KaIOIleM MHUpE, MPAKTUYECKOTO UCIIOIb30BaHUS
CBOWCTB  BEIIECTB B  Pa3IMYHBIX  arperaTHbIX
COCTOSIHUSIX; HAONIONaTh W WCCIENOBATh SIBICHUE
CMayMBaHMUA M HECMAuMBaHUS Tell, OOBICHATh JaHHbIE
SBJIICHUSI HA OCHOBE 3HAaHHW O B3aUMOJCHCTBUU
MOJIEKYJ;  JIOKa3blBaTh  HaJIM4YUe  pa3Iuyus B
MOJIEKYJISIPHOM CTPOCHHH TBEPABIX Tell, KUAKOCTEH U
ra3oB; IPUMEHSTh MOJYYEHHbIE 3HAHUS MPU PELICHUU
3a7a4q; U3MEPATh pa3Mepbl MaJbIX TEJI METOJIOM PSIOB,

OcHOBHbBIE HATIPABJIEHUS
BOCIIUTATEIbHOU
AeATeJIbHOCTH

HanI/IOTI/ILIeCKOC BOCIIMTaHHC,

3CTETUYECKOE BOCIIUTaHHUE,
LEHHOCTHU HAy4HOT'O
IIO3HAHNU, TPYLOBOE
BOCIIMTAHHUE.

Hennoctu HAay4YHOTI'O
NIO3HAHUS, TPYIOBOE
BOCIIMTAHHUE, DKOJIOTMYECKOE
BOCITUTAHHUE.



pasziuyaTh CriocoObl M3MEPEHHs pa3MEpPOB MaJIbIX TEll;
HPEJICTABISATh PE3yJbTaThl U3MEPEHHUN B BHJC TaOJINIL;
paboTath B rpyme

3. B3aumoneiictBus
Ten

23

1. Mexanuueckoe
BIDKECHUE

2. IlnoTHOCTE

3. Cwtel

Onpenenarsb: TPaeKTOPUIO JBWKEHUS Tena; TeJo,
OTHOCHUTEIIBHO  KOTOPOIO  IHNPOUCXOIAUT  JABUKCHUE;
CPEAHIOI0 CKOPOCTh JABHKEHHS 3aBOJIHOTO aBTOMOOMIIS;
IIyTh, IIPOMICHHBIN 34 JAHHBIA NIPOMEXKYTOK BPEMEHHU;
CKOpOCTh Tella MO TIpapuKy 3aBUCUMOCTH IIyTH
PaBHOMEPHOTO JBHJKEHHsS OT BPEMEHH; IIJIOTHOCTH
BEIIIECTBA; Maccy Tejla MO €ro o0beMy M IUIOTHOCTH;
CHIIy TSKECTH IO M3BECTHOM Macce Tejla; Maccy Tela
10 3aJIaHHOM CHJIE TSKECTH; 3aBUCHMOCTb M3MEHEHHS
CKOPOCTH T€Jla OT IPUI0KEHHOU CUJIBL;

JOKa3plBaTb ~ OTHOCUTENBHOCTb  JIBWJKEHUS  TEIa;
paccuuThIBaTh CKOPOCTh TEJa IIPU PABHOMEPHOM H
CPEIHIOI CKOPOCTb IIPU HEPABHOMEPHOM JABH)KCHHUH,
CUIIy TSDKECTH U BEC TeJla, PaBHOJCHCTBYIOIIYIO JIBYX
CUJ;, pas3iuyaTb pPaBHOMEPHOE U HEPABHOMEPHOE
JBUYKCHHUE;

rpaduyecku M300paxaTrb CKOPOCTh, CHUIIY U TOUKY €€
MIPUIIOKEHNS; HaxOJIUTh CBA3b MEXIY
B3aUMOJCUCTBUEM TE€II U CKOPOCTBIO HX JBUKCHUS;
YCTaHABIMBATh 3aBUCUMOCTb H3MEHEHHs CKOPOCTH
JBIDKEHHUS Telna OT €ro MaccChl, pa3iauyarb MHEPLHUIO U
MHEPTHOCTh TEJa; ONpPEAENATh IIOTHOCTh BELIECTBA;
paccunThIBaTh CHIIy TSOKECTH M BEC TENA; BBIACIATH
OCOOCHHOCTH  IUIAaHET 3€MHOH  TpYIIbI U MJIaHEeT-
TMTaHTOB (pa3iuyKe U o0Iue CBOICTBA);

MIPUBOJIUTH MIPUMEPBI B3aUMOJCUCTBUSA Te,
MIPUBOIALIETO K U3MEHEHUIO UX CKOPOCTH; IPOSIBICHUS
SBJIEHUS UHEPLUUHU B OBITY; IMPOSBIICHUS TATOTEHHS B
OKpPY’KarolleM MHpE; BUJIOB nedopmaru,
BCTPEUAIOLIUXCs B OBITY;

pa3MYHBIX  BHJIOB TPEHHs; Ha3bIBaTh CIOCOOBI
YBEIWYEHUSI W YMEHBIICHHS  CWIBl  TPEHUS,

Llennoctn
MTO3HAHUA,
BOCITUTaHUE,
BOCITMTaHUE

HAY4YHOTO
TPY/I0BOE
IKOJIOTHYECKOE



4. JlaBnenue
TBEPABIX TEJ,
KUJIKOCTEH U Ta30B

21

1. laBnenue

2. AtmochepHoe
JaBJICHUE

3. ApxuMeoBa cuia

paccuuThIBaTh ~ PAaBHOJEHUCTBYIOIIYIO  JBYX  CHII;
MEePEeBOUTh OCHOBHYIO €IMHHIY MYTH B KM, MM, CM,
AM; OCHOBHYIO C€IWMHHIY MACCbl B T, I', MI'; 3HAYCHUC
IUIOTHOCTU U3 KI/M3 B T/cM3; BBIpakaTb CKOPOCTH B
KM/4, M/C;

aHAJIM3UPOBaTh TaONMW4yHBIE JaHHbIE, paboTaTh C
TEKCTOM y‘-Ie6HI/IKa, BBIJACIATH I'J1IaBHOC,
CUCTeMaTHU3UpoOBaTh W 0000mIaTh  MOJIyYCHHBIE
CBEJICHUSI O Macce Teja; MPOBOJUTH SKCIHEPUMEHT IO
M3YYCHHIO MEXaHMYECKOTO JBUKCHHS, CpPaBHHUBAThH
OIIBITHBIC JaHHBIC, OKCIICPUMCHTAJIBHO HaXO0JUTh
PaBHOJICHCTBYIOIIYIO ABYX CHIL;

MNPHUMCHATH 3HAHHA K PCIICHUIO 3aia4d; U3MCPATH 00BeEM
Tela ¢ TOMOIIBI0  HM3MEPUTENBHOTO  IWIMHIPA;
IJIOTHOCTh TBEPAOrO Tela C TIOMOIIBI0O BECOB U
M3MEPUTENBHOTO IHINHAPA;

CUJly TPCHHA C IIOMOIIBIO AMHAMOMCTpPA, B3BCIIMBATH
TEJO Ha Y4eOHBIX Becax M C UX MOMOIIBIO OMPEIesTh
Maccy  Tena; MOJIb30BaThCsl  Pa3HOBECAMU;
TpagyupoBaTh MpYyKUHY;

MoJay4aTh IIKaJdy C 33JaHHOW LIEHOW JIEJICHHUS;
aQHAJIM3UPOBATh PE3YNIBTATHI U3MEPEHUI U BBIUUCICHUN,
JACJIaTh BbIBOJbI;

MPEACTABIATh PE3YNIbTATHl U3MEPEHUHN U BHIYUCICHUH B
BU/JI€ TaOJINIL;
paboTaTh B rpymnmne

OOBsCHATH: NaBJ€HHWE Ta3a Ha CTEHKH cocyJa Ha
OCHOBE TEOpUM CTPOEHUS  BEIIECTBA, MPHUYHHY
neperayv JaBICHMs JKUAKOCTBIO MM Ta3oM BO BCE
CTOPOHBI  OJMHAKOBO,  BIIMSHHE  aTMOC(HEPHOro
JABIEHHUS HA  JKUBBIE  OPraHU3MbI, HW3MEPEHHE
atMoc(epHOro  JaBie€HUS C TOMOUIbI0  TPYOKHU
Toppuuennu, n3MeHeHre aTMOCPEpHOro JABICHUS IO
Mepe YBEIMYEHHS BBICOTHI HaJ YPOBHEM MODS,
IIPUYMHBl IUIABaHUS TeEJ, YCIOBUS IUIABaHMS CYJOB,
W3MEHEHHE OCAJIKM Cy[HA; AHAJIU3UPOBATH PE3YJIBTATHI

Ilennoctu
MO3HAHUS,
BOCIIUTAHUE,
BOCIIUTAHUE.

HAy4YHOT'O
TPYAOBOE
9KOJIOTHYECKOE



SKCIEPUMEHTA I10 U3YYEHUIO JIaBJICHUS Ta3a, OMBIT IO
rnepenaye AABJICHUS >KUIKOCTbIO, OMNBITHI C BEACPKOM
Apxumena; BBIBOJUTH GOPMYIY JUISl pacdyera JaBICHHUS
JKUJIKOCTH Ha JIHO U CTE€HKH COCYJa, IJI ONpeaesICHUs
BBITAJIKUBAIOIIECH CHIIBI;

YCTaHABJIMBATh 3aBUCUMOCTb M3MEHEHHUS [IaBJICHUS B
XKUJKOCTU U Ta3e C U3BMECHEHUEM TITyOUHBI; CpaBHUBAThH
aTMoc(epHOE MaBJICHHE Ha pPa3IUYHBIX BBICOTaX OT
MMOBEPXHOCTU 3eMIIH;

HaOJII0JaTh OIBITBI 110 H3MEPEHHMIO aTMOC(epHOro
JABJICHUSI U JI€TIaTh BBIBOJBI;, pa3judyaTb MaHOMETPHI
10 1IEJISIM MCIIOJIL30BaHMS;

yCTaHaBIWBAaTh 3aBHUCHUMOCTh MEXKAY H3MEHEHHUEM
YPOBHSI )KMJIKOCTH B KOJIECHaX MaHOMETpa U JaBJICHUEM;
JIOKa3bIBaTh, OCHOBBIBAasCh Ha 3akoHe Ilackais,
CYILIECTBOBAHUE BBITAIKUBAKOLIEH CHUJIbI, ACHCTBYOLIECH
Ha TEN0; YKa3bIBaTh MPUYUHBI, OT KOTOPBHIX 3aBUCUT
cuna Apxumena;

paboTtath C TEKCTOM y4yeOHWKa, aHAJIMU3UPOBATH
¢dbopMyIbl, 00001IaTh U JIe1aTh BBIBOJABI; COCTABIATH
IJIaH TPOBEJCHUS OIBITOB;  IPOBOJUTH OIBITH T10
oOHapyXeHHI0 aTMOC(epHOro AaBlEHUs, U3MEHEHUIO
aTMocepHOro JaBJEHHUS C BBICOTOHM, aHAIU3UPOBATH
WX Pe3yJbTaThl U JI€J1aTh BHIBOJbL;

MMpOBOANTH I/ICCJ'IGIIOBaTeJ'II)CKI/Iﬁ SKCIICPUMECHT:
10 OMPENEICHUI0  3aBUCHUMOCTH  JIaBJICHUS oT
JIEUCTBYIOILIEH CHJIBI, c COOOIIAIOIITUMHUCS

COCY/aMH, aHAJIM3UPOBaTh  pE3yNbTaTbl M JEJaTh
BBIBO/JIbI;

KOHCTpYUpOBaTb  mpuOOp A JAEMOHCTPaLUU
THIPOCTaTUYECKOTO JaBJICHMUS,

U3MEpATh aTMOC(hEpHOE JaBIEHHE C TOMOIIbIO
OapomeTpa-aHepousia,  JaBlIEHHE C  IOMOUIbIO
MaHOMETpa;

IIPUMEHSTH 3HaHUS K PELICHUIO 3a/1a4;

ONBITHBIM TIyTeM OOHApyXUBaTh BHITAIKUBAIOIIEE
NEICTBUE >KMIKOCTHM Ha IOTPYKEHHOE B HEE TEJO;




5. Pabora u
MOIIHOCTb. DHEPIHUs

13

1. Pabora 1 MOIIHOCTE

1

2. DHeprus

BbIICHHUTDL YCJIIOBHA, IIPU KOTOPBIX TCJIO ILIAaBacT,
BCILIBIBACT, TOHET B JKUJIKOCTH;
pabotath B rpyme

BoruncnsaTte MexaHH4YecKyr paboTy, MOIIHOCTh IO
M3BECTHOU paboTe, SHEPTHUIO;

BBIPAXKATh MOLIHOCTh B PA3JIMYHbBIX €IMHULIAX;
OTIpEeNeNATh YCIOBUSA, HEOOXOAUMBIC Ui COBEPIICHUS
MEXaHUYECKON palboThl; MJIEYO CUJIBbI; LIEHTP TSKECTU
IJIOCKOI'O TEJA;

aQHAJIM3UPOBATh MOIIMHOCTH PAa3JIUYHBIX MPUOOPOB;
OTIBITHI C TIOJIBFKHBIM M HETIOABMKHBIM Ostokamu; KIT/]
pa3IMYHBIX MEXAHU3MOB;

MPUMEHSATD YCIIOBUSI paBHOBECHS pbluara
B IIPAKTHUYECKUX LIEJIAX: OJABEM U MEpEMELICHUE TPy3a;
CpaBHMBATh JEHCTBUE IMOABUKHOIO M HEMOIBUKHOIO
0JI0KOB;

yCTaHABIUBaTh 3aBUCUMOCTb MEXAY MEXaHWYECKOU
paboToi, CWIOH M NPONHIACHHBIM IYTEM; MEXIY
paboToii u sHEepruei;

MIPUBOAUTH IPUMEPHI: WILTIOCTPUPYIOIINE, KaK MOMEHT
CWJIBl XapaKTepU3yeT NEHUCTBHE CHUIIbI, 3aBUCALIEE U OT
MOAYJNsS CWIbl, M OT €€ IUIe4a; MPUMEHEHUS
HEMOJIBIKHOTO U TOJIBUYKHOTO OJIOKOB Ha MPAaKTHUKE;
pa3IMYHbIX BHJIOB DPABHOBECHUS, BCTPEYAIOUINXCS B
ObITY;  Tel,  OOJNQAAOIUX  OJHOBPEMEHHO U
KUHETHYECKOM, 3 MOTEHIMAIBHOMN SHEpruen;
MpEBpAIICHUS YJHEPTUN U3 OJHOTO BUIA B APYTOM;
paboTaTth ¢ TEKCTOM ydeOHHKa, 0000IIaTh W JenaTh
BBIBOJIBI;

YCTaHABIIMBATh OMBITHBIM IyT€M, 4TO IOJIe3Has
paboTa, BBIOJHEHHas C  IOMOMIbIO  MPOCTOrO
MEXaHW3Ma, MEHbIIE TMOJHOW; BHJ PABHOBECHS IIO
W3MEHEHUIO MOJI0KEHHUS LIEHTPA TAXKECTH TeIa;
MIPOBEPSITH OMBITHBIM MyTEM, MIPU KAKOM COOTHOIIECHUH
CWJI M UX IUIeY pblYar HaXOJUTCS B PaBHOBECHH;
MIPaBUJIO MOMEHTOB;

Llennoctu HAy4YHOTO
MO3HAHUS, TPYAOBOE

BOCITUTaHHE
npodeccuoHabLHOE
caMoOIIpe/ieieHHe,
IKOJIOTMYECKOE BOCIIUTAHHE.

n



Urtorosas
KOHTPOJIbHAS
pabora

1 WroroBasi KOHTpOJIbHAsS
pabora

1

paboTaTh B rpynie;

NPUMEHSTH 3HaHUS K PEIICHUIO 3a/1a4;
JeMOHCTPUPOBATD MIPE3CHTAIINH;

BBICTYNATh C JOKJIaJaMu;

y4acTBOBAaTh B 00CYKICHHUH JOKJIAI0B U MPe3eHTalul

Boinonusate yueOHbIe 3a/laHusl, TpeOyromue Llennoctu HAy4YHOTO
JEMOHCTPALIMM KOMIIETEHTHOCTEH, XapaKTePU3YIOIIUX IMO3HAHUSI.
€CTECTBEHHO — HayYHYIO TPAMOTHOCTb.

1.TerutoBeie
SIBJICHUS

8 kui1acc (68 yacoB)

23 1. KonmnuectBo 10
TEIJIOTHI
2.3akoH coXpaHeHUs 2

SHEPTUHU

Paznuuath TernsoBbie sIBICHUS, arperaTHble cocTosAHus llaTpuoTnueckoe BOCIIMTAHHUE.
BCILICCTBA,; LlenHocTH Hay4HOrO
aQHAJIM3UPOBATh 3aBUCHMOCTh TEMIIEpaTypbl Tejla OT IO3HAHUsA, TPYJOBOE
CKOPOCTH ABUKXCHUA €0 MOJICKYJI, Ta6JII/I‘IHI)I€ JaHHBIC, | BOCIIMTAHHUEC, DKOJIOTHNYECKOC



3. U3menenue 11 rpaduk nmnaBieHHS WM OTBEpJCBAaHUS; — HAOJIOAATh M BOCIIHTAHUE.
arperaTHbIX UCCIIEIOBaTh  MpeBpallleHue DJHEepruM  Tena B
COCTOSTHUY BEIIECTBA MEXaHHYECKUX MPOIIeCCax;

[PUBOJUTH TPUMEPHL: MPEBpAIllEHUs JHEPrHuH IpH
MoJbeME TeNa W TPU €ro MaJeHUU, MEXaHUYCCKOU
SHEPrUU BO BHYTPEHHIOI; H3MEHEHHUS BHYTPEHHEH
SHEPruu  Tela  IyTeM  COBEPIICHUS  pabOThI
U Teruionepeaayu; TeruIonepe1auu nyTeM
TEIUIONPOBOAHOCTH,  KOHBEKIIMM W H3IIYYCHUS;
NPUMEHEHHUs] Ha TPAKTUKE 3HAHUH O Pa3IUuYHOU
TEIUIOEMKOCTH  BEIIECTB; OKOJOTHYECKH  YHUCTOTO
TOIUIMBA;  MOATBEPXKJAIOIIME 33aKOH  COXPaHCHHS
MEXAHUYECKOW DHEPrUM; arperartHbiX COCTOSIHUH
BEIIECTBA; SBJICHUN MPUPOIbI, KOTOPhIE OOBACHAIOTCS
KOHJICHCAIIMCH  Tapa;  HWCIOJb30BAaHHUS  JHEPIHH,
BBICTISIEMOM TPU  KOHJEHCAIIMM BOASHOTO Tapa;
BIIUSTHUS BJIQKHOCTH BO3[yXa B OBITY M JCATCILHOCTH
yenoBeka; npumeHenuss J[BC  Ha  mpakTuke;
MIPUMEHEHHSI TTAPOBOH TYpOWHBI B TEXHHKE; TIPOIIECCOB
TJIABJICHUS U KPUCTAJUTM3AINH BEIECTB;

OOBSCHATH: W3MEHEHUE BHYTPCHHEW OJHEPruM TeJa,
KOTJla HajJ HHUM COBEpIIAlOT paboTy WM TeJo
coBepmiaeT paboOTy, TEIUIOBBIC SIBIICHUS Ha OCHOBE
MOJIEKYJISIPHO-KUHETHYECKONH  TeopuH;  (PU3UUECKHii
CMBICH: YIETHHOW TEINIOEMKOCTH BEIIECTBA, yISIHHOU
TEIUIOTHl CTOPAHUSl TOIUIMBA, YJEIbHOW TEIIOTHI

napooOpazoBaHMus; pEe3yIbTATEI JKCIIEPUMEHTA;
IIPOLIECCHI IIJIABJIEHUS U OTBEpACBaHMs Tejla Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX MIpe/ICTaBICHMUI;

0COOEHHOCTH  MOJIEKYJIAPHOTO  CTPOEHHUS  T'a30B,
KHUJKOCTEH U TBEPBIX TEN; NOHWKEHHE TeMIIepaTyphl
KHUJIKOCTM TIpM  UCHAPEHMM; TNPUHIMI  paboThI
n ycrpouctso IBC;

9KOJIOTHUECKUe TMpobieMsl wucnoib3zoBanus JIBC wu
NyTH WX PEHIeHUs; YCTPOWCTBO M NPHUHLIMIT PabOThHI
MapoBOi TYpOUHBI;

KJIaccu(UIUPOBaTh: BBl TOIUIMBA MO KOJHYECTBY




TETUIOTHI, BBIICIAEMONW TPU CTOPAaHUH; MPHUOOPHI s
HU3MEPEHMS BIAXKHOCTU BO311yXa;
HNEPEUUCIISATh  CIIOCOOBI  M3MEHEHHUS  BHYTpPEHHEH

JHEpru¥; — IPOBOJUTH ONBITBI 10 H3MEHEHHIO
BHYTPEHHEH YHEPIUH;
IIPOBOAUTH U CCIIEI0BATEIbCKUN HKCIEPUMEHT

IO TEIJIOMIPOBOJHOCTH  PA3JIMYHBIX  BEIIECTB;  II0
M3YYCHHUIO IUTABJICHUS, HWCHAPEHUS M KOHJICHCAIIUH,
KHUIICHUSA BOJIbI,

cpaBHMBaTh BBl Termonepenaun; KIIJ pasmudHbIx
MalllMH 1 M€XaHU3MOB,

yCTaHaBIIMBaTh 3aBUCHMOCTb MEXKIy Maccod Telia U
KOJIMYECTBOM  TEIUIOTHI;  3aBUCHUMOCTh  TIporiecca
TUTABJICHHS OT TEMIIEPATYPhI TEIIa;

paCC‘-II/ITBIBaTB KOJINYECTBO TCILJIOTHI, HCO6XOI{I/IMOG
JUIS HarpeBaHus Teja WM BBIICIICMOEC MM IIPH
OXJIAXKACHHUHN, BBIACIIAIOIICCCA HpI/I KpI/ICTaJIJII/I?;aIII/II/I,
HEOOXO0IMMOE I MPEBpAlllCHUS B Iap JKUIKOCTH
JIFOOOM MaccCHI;

MPUMEHSITh 3HAHUS K PEIICHUIO 3a/1a4;

OHPCJIGJ'ISITI) 158 CpaBHI/IBaTB KOJIMYECTBO TCIIJIOTHI,
OTJIJAHHOE TOPSYe BOJOM U MOJIyYeHHOE XOJIOAHOM Mpu
TEIIO00OMEHE;

OTpEeNATh YACNbHYIO TEMJIOEMKOCTh BeEIIeCTBa U
CpaBHI/IBaTI) cec C Ta6J'[I/I‘-IHI>IM 3HA4YCHUCM,

H3MEPSTh BIAKHOCTh BO3JIyXa;

Hpe)ICTaBJ'IﬂTI) pe?)y.]'II)TaTBI OIIBITOB B BUJIC Ta6HI/IH;
AHATM3UPOBATH MPUYMHBI TOTPEUTHOCTEN NU3MEPEHHIA;
paboTaTh B rpyIie;

BBICTYIIATh c JIOKJIaIaMH, JIEMOHCTPUPOBATH
IIpe3eHTaluu




3. DneKTpudecKue
SIBJICHUS

29

1. DnexkTpocrarrka

2. DIIEKTpUYECKUI TOK

3. 3akon Oma ais
ydacTKa IMenu

4. Pabora 1 MOIIIHOCTH
TOKa

[TarpuoTndeckoe BOCIIUTAHMUE,
OOBsACHATBH:  B3aMMOJAEHCTBHE  3apsSDKEHHBIX  TeJ LIEHHOCTH HaAy4HOT'O
U CYLIECTBOBAHME JIBYX POJOB JIEKTPUUECKUX 3aps10B; IO3HAHMUSI,
onbiT Mopdhe—Munkena; siaeKTpuU3aluio TeJl MNpH TPYLOBOE BOCIUTAHHUE,
COIIPUKOCHOBEHUH; 00pa30BaHME TOJOKHUTEIBHBIX M 3KOJOTHYECKOE BOCIIUTAHHE.
OTPULATEIBHBIX VOHOB; YCTPOMCTBO CyXOro
raJlbBaHUYECKOTO DIIEMEHTA; 0COOEHHOCTH
JJNEKTPUYECKOT0 TOKa B  MeTajllaX, Ha3HA4YCHHE
HUCTOYHUKA TOKAa B AJIEKTPUYECKOW LIEINHU; TEIUIOBOE,
XMMMYECKOE W MarHuTHOE  JEWCTBHA  TOKA;
CYLIECTBOBAaHHE IPOBOJHUKOB, MOJYIPOBOJHUKOB U
IUDJIEKTPUKOB HA OCHOBE 3HAHWI CTPOCHMSI aTOMa;
3aBUCHUMOCTh MHTEHCUBHOCTH 3JIEKTPUYECKOI'O TOKA OT
3apsja M BpPEMEHHM; IPUYMHY  BO3HHMKHOBEHHS
COIIPOTHUBIICHUS; HarpeBaHUe MPOBOJHUKOB C TOKOM C
MO3ULMH  MOJIEKYJSIPHOTO  CTPOEHHs  BEILECTBA;
CHocoOBbl  YBEJIMYEHHs] U  YMEHBIIEHUS EMKOCTH
KOHJIEHCATOPa; Ha3Ha4YCHUE HMCTOYHUKOB
NEKTPUYECKOTO TOKA U KOH/IEHCATOPOB B TEXHUKE;
aHAIN3UPOBATh TaOMWYHBIE JaHHbIE U TpaduKy;
IPUYMHBI ~ KOPOTKOTO  3aMbIKaHHSA;  NPOBOIUTH
HCCIIEI0BATENbCKUM 3KCIIEPUMEHT MO B3aUMO/IEHCTBHUIO
3apsHKEHHBIX TEI;
0oOHapyX UBaTh Ha’JIEKTPU30BaHHBIE Tea,
JJIEKTPUUYECKOE TI0JIE;



IOJIE30BaThCS AIEKTPOCKOIIOM, aMIIEPMETPOM,
BOJIETMETPOM, PEOCTATOM;

ONPEAENATh H3MEHEHUE CHWJIbl, JECWCTBYIOLIEH Ha
3apsOKEHHOE TEJIO MPU YAAICHUH U TPUOJIMIKEHUHN ero K
3apsOKEHHOMY  Tely;  IIeHy — JIeJIeHUs  IIKaJbl
aMIiepMeTpa, BOJIbTMETPA;

JIOKa3bIBaTh  CYIECTBOBAHME  YAaCTUIl, HMEIOIINX
HAWMMEHBIIHNKN SJIEKTPUUYECKUI 3apsi;

yCTaHaBIWBATh I[epepacrpenereHue 3apsaa Mpu
MepexoJie €ero C HadJIGKTPU30BAaHHOIO Tejla Ha
HEHAa’JICKTPU30BAHHOE npu CONPUKOCHOBEHHH;
3aBUCUMOCTh  CWJIBI TOKa OT HampshKEHUs U
COTPOTHUBIICHUS TPOBOJIHUKA, PAOOTHI AJIEKTPUUECKOTO
TOKa OT HampsPKeHWs, CWJIBI TOKa M BpPEMEHH,
HaIpsDKEHUS OT paOOThl TOKA U CUJIBI TOKA;

MPUBOJIUTh TMPUMEPHI: TMPUMEHEHUS] TPOBOJHUKOB,
MOJIYIIPOBOJIHUKOB M JIUAJICKTPUKOB B  TEXHHUKE,
MPAKTUYECKOT0 NPUMEHEHUsl IOJIYNPOBOJIHUKOBOTO
JIHOa; HCTOYHUKOB AIEKTPUIECKOTO TOKa;
XUMHUYECKOTO U TEIJIOBOTO JACHCTBUS 3JEKTPUUYECKOTO
TOKa ¥ HMX HCIOJIb30BAaHUSA B TEXHHUKE;, MPUMEHEHUS
MOCJIEIOBATEILHOTO U MMAPAJUIEIbHOTO  COEAUHEHUS
MIPOBOIHUKOB,;

0000mare ®  Aenath  BBIBOABI O  CIIOCOOAx
SJEKTPU3ALMKA  TEJ; 3aBUCHMOCTH CUJIbI TOKa U
CONPOTHUBIICHUS TMPOBOJAHMKOB; 3HAYEHHM CHJIBI TOKa,
HaIpsDKEHUS U COMTPOTUBIICHUSI TIPU MOCIIEI0BATEIEHOM
Y TapauieTbHOM COEAMHEHUU MPOBOIHHUKOB; O paboTe
Y MOIIHOCTHU 3JIEKTPUIECKOM JIAMITOYKH;

pacCUMTHIBATD: CUITY TOKa, HarpshKeHue,
AIEKTPUIECKOE COTIPOTHUBIICHNUE; CHITY TOKa,
HaIpsHKEHUE U CONTPOTUBIIEHHUE MPHU MOCIEA0BATEIHHOM
Y TapajyIeIbHOM COCIWHEHHWH IPOBOJHUKOB; padOTy
Y MOIIHOCTh ~ 3JIEKTPUYECKOTO  TOKA;  KOJIMYECTBO
TEIJIOTHI, BBIACIAEMOE MPOBOJHMUKOM C TOKOM IO
3aKOHY Jxoyns—JleHna; AIEKTPOEMKOCTh
KOH/JIEHCATOPA; paborty, KOTOPYIO COBEpIIaeT



JJIEKTPUYECKOE  II0JIE  KOHJIEHCATOpa,  DHEPIUlo
KOHJICHCATOPa;

BbIpaXaTb CHUJy TOKa, HAIpPsDKEHHWE B Pa3IMYHbIX
€IMHMLAX; CIMHUIY MOIMHOCTH 4Yepe3 EIUHULIBI
HamNpsOKeHUS W CUJIBI TOKa; paboTy Toka B BT - u;

KBT : 4
CTpOUTh TpauK 3aBUCUMOCTH CHJIBI TOKa OT
HaIpsDKEHUS,

KJIacCU(UIIUPOBATh UCTOYHHUKH 3JICKTPUYECKOTO TOKA;
NEUCTBHSA  DJEKTPHYECKOTO  TOKA;  AJIEKTPUYECKHUE
npuboOpsl O  TOTpeOJIIEMOW UMM  MOIIHOCTH;
JIAMITOYKH, IPUMEHSIEMbIEC Ha ITPAKTUKE;

pa3nu4yarb 3aMKHYTYIO 5 Pa3OMKHYTYIO
AIIEKTPUYECKUE LIEIH; JIAMITBI [0 MPHHIUITY JIEHCTBUS,
UCTIOJb3yeMbIe ISl OCBEIICHUS, MPEIOXPAHUTEIN
B COBPEMEHHBIX NTPHOOPAX;

UCCIIEI0BATh 3aBHCUMOCTh COIIPOTHBIICHUS
NPOBOJAHMKA OT €ro JJIHMHBL, IUIOIIAAU IIOTIEPEYHOTO
CCUCHUA U MaTCpUualia IpOBOJHUKA,

YEePTUTh CXEMBI JIEKTPUUYECKOH 1IeTIH;
coOupaTh INEKTPUUYECKYIO 1IETIb;

U3MEpSITh CHITy TOKa Ha Pa3IMYHBIX y4acTKaxX LeEMH;
AQHAJIM3UPOBATH PE3YNbTATHI ONBITOB U IpapuKu;
M0JIb30BaThCS aMIIepMeTpOM, BOJIETMETPOM;

PEOCTaToOM IS PETYIHMPOBAHUS CHIIBI TOKA B LIETIH,
U3MEPATh CONPOTHUBIICHHWE NPOBOJHUKA NPH MOMOIIU
amIepMeTpa U BOJIbTMETPA; MOIHOCTh U paboOTy TOKa B

JlaMIie, UCTI0JIb3Ysl aMIIePMETp, BOJIBTMETP, Yachl,
MMPpEACTABIATE PE3YJIbTAaThL I/ISMepeHI/Iﬁ B BU/IC Ta6J'II/IH;
0000111aTh U /Ie7aTh BBIBOJBI O 3aBUCHUMOCTHU CHJIBI TOKa

" COIMPOTHUBJICHUSA IIPOBOAHUKOB,
paboTaTh B rpymnre;

4. DnexTpo-
MarHUTHBIE SIBJICHUS

5 DnekTpoMarHUTHBIC
SIBIICHUS

BeISIBISTE  CBSA3B MCXKIAY OJICKTPUUYCCKHMM  TOKOM HeHHOCTI/I HAay4YHOI'O

1 MaroHuTHBIM I1I0JIEM, IMMO3HaHudA, TPYAOBOC
OOBSCHATh: CBS3b HaIlpaBJICHUA MArHuTHBIX JIMHUH BOCIIUTAHUC, T'PAKAAHCKOC
MAariMuTHOro 1I10Jid TOKa C HaIlPaBJICHUEM TOKa B BOCIIMTAHUEC, DKOJIOTHYECKOC



5. CBeToBBIE
SIBJICHUS

10

CBeTOBEIC SIBICHHS

10

MIPOBO/IHUKE; YCTPOUCTBO 3JIEKTPOMArHUTa;
BO3HHUKHOBEHHUE MarHUTHBIX Oypb,
HaMarHWYMBaHUE JKEJI€3a; B3aUMOJICHCTBUE IOJIIOCOB
MarHuTOB; NPUHLHUI JAEUCTBUS DJIEKTPOJBUTATENS U
objacTu ero MPUMEHEHUS, — MPUBOAUTH MPHUMEPHI
MarHUTHBIX SBJICHUIA, HCIIOJIb30BaHUs
ANIEKTPOMArHUTOB B TEXHUKE U OBITY;

yCTaHABIUBaTh  CBA3b  MEXIY  CYIIECTBOBAHHEM
3JEKTPUUYECKOTO TOKAa U MAarHUTHBIM IOJIEM, CXOJICTBO
MEX1y KaTyIIKON C TOKOM U MarHUTHON CTPEJIKO;
0000maTes W Jenath BBIBOABI O PACIOJIOXKCHHUH
MarHUTHBIX CTPEJIOK BOKPYT IPOBOJHUKA C TOKOM,
0 B3aMMOJCHCTBUH MarHUTOB;

HA3bIBaTh CIOCOOBI YCHJIEHHS MAarHUTHOTO JEWCTBUS
KaTYUIKA C TOKOM;

MOJIy4yaTh KapTUHBI MarHUTHOTO TOJSI MOJIOCOBOTO H
JyrooOpa3HOro MarHUTOB;

OTHCHIBATH OIBITHI IO HAMAarHUYMUBAHUIO BEIIECTB;
MEPEUYUCIIATh MPEUMYIIECTBA DJICKTPOJBUTATENICH 10
CPaBHEHUIO C TEIUIOBBIMM; NPUMEHATh 3HAHUA K
pelIeHuIo 3a/1a4;

coOuparh JIEKTPUYECKUN JBHUraTeNb MOCTOSHHOTO
TOKa (Ha MOJIEIIN);

ONpeNeNsiTh  OCHOBHBIE  JETAIM  3JIEKTPUUYECKOTO
JIBUTATEJS TIOCTOSIHHOTO TOKA;

paboTaTh B rpymnmne

HaGmtonate mpsiMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
OTpakeHHE CBETa, IPEJIOMIICHHE CBETA,

OOBSICHATh ~ 00pa3oBaHWE TEHM U IOJYTEHHU;
BOCIIPUATHE N300paKeHHS TIIa30M YeJIOBEKa,;
IPOBOJIUTH UCCIIEI0BATEIbCKHMA HKCTIIEPUMEHT
10 TOJTYYCHUI0O TEHW W TIONYTeHH; TI0 H3yYCHHIO
3aBHCUMOCTH yIjla OTPaKEHUs CBETa OT yIja NaJIeHus;
[0 TPENOMJICHHIO CBEeTa TMpH IMepexoje Jyda
U3 BO3/yXa B BOJY;

0000maTh W Jenath BBIBOABI O PACIPOCTPAaHEHHUH

BOCIIMTAHHUC.

ICTETUUECKOE
LIEHHOCTH
[IO3HAHUSL.

BOCIIUTaHUE,
Hay4HOTO



Hrorosas
KOHTPOJIbHAS
pabota

1 UrtoroBas KOHTpOIbHas
paborta

1

CBETa, OTPAKEHUU U MIPEIOMIICHUHU CBETa, 00pa30BaHUU
TEHHU U TIOJTYTEHHU;

yCTaHaBJIUBATh CBSI3b MEXKAY JBUKEHUEM 3eMiiu, JIyHbl
n CoJHIla ¥ BO3HMKHOBEHHWEM JIYHHBIX U COJIHEUHBIX
3aTMEHUM; MEX]y ABUKEHUEM 3E€MJIM U €€ HAKJIOHOM
CO CMEHOW BpPEMEH TIojia C MUCIOJIb30BAaHUEM PHCYHKa
y4eOHUKa;

HaxomuTh [lossipHyro 3Be3ay B co3Be3nauu bosbiioi
MenBeauiisl;

OTIPEICTIATh MOJIOKEHHE IJIaHET, UCIIOJIB3YS
MOABMKHYIO KapTy 3BE3IHOTO Heba; Kakas W3 JIBYX
JUH3 C pa3HbBIMU (DOKYCHBIMH DPACCTOSHUSIMU JAeT
OoJplliee YBETUYCHHUE; MPUMEHSITh 3aKOH OTPaKCHHS
CBETa MPHU TIOCTPOCHUU H300paXKEHUS B IUIOCKOM
3epKaie;

CTPOUTHh H300paKECHUE TOYKH B INIOCKOM 3€pKalie;
n300pakeHUs, J1aBacMble JIMH30M (paccerBaroIIeH,
cobuparorieii) s cinydaes: F > d; 2F <d

BoinonHsATe yueOHbIe 3a/laHus, Tpedyrolue
JIEMOHCTpAllUM KOMIIETEHTHOCTEH, XapaKTepU3yIOLIUX
€CTECTBEHHO — Hay4HYI0 TPaMOTHOCTb.

]_[eHHOCTI/I HAaY4YHOTI'O ITIO3HAHUS.



9 kaacc (102 gaca)

1. 3akoHbI 33 1. OcHOBBI 4 | OOBIACHATH (PU3NYECKHUI CMBICI MOHSATHN: MIHOBeHHas [laTpuoTH4eckoe BOCIIMTAHHE,
B3aMMOJICHCTBUS U KHHEMAaTHUKH. CKOpPOCTbh, YCKOPEHHUE; ACTETUYECKOE BOCIIUTAHHE,
JIBYDKEHUSI T PaBHOMepHOE HaOII01aTh u OITUCHIBATh NPSIMOJIMHEHHOE TICHHOCTH

JIBUKCHHE Y PaBHOMEPHOE JIBUKCHHC TEJICKKH C Hay4YHOTO IO3HAHHSI,

KalleJbHULICH; IBUKEHNE MasTHUKA B JBYX CHUCTEMax TPYAOBOE BOCIIHUTAHHE.
0TCYETa, OJITHA U3 KOTOPBIX CBS3aHA C 3eMJIeH, a Jpyras
C JICHTOM, JBIKYLIEHCS pPaBHOMEPHO OTHOCHUTEIIBHO
3eMJIM; TaJ€HUE OJHUX U TeX XKE TeJl B BO3AYyXe
U B pa3peKeHHOM IIPOCTPAHCTBE; OIIBITHI,
CBUJETEIBCTBYIOIINE O COCTOSSHUHM HEBECOMOCTH TEJ;
Ha0JII01aTh ¥ OOBSACHSTH IOJIET MOJEIIN PAKETHI;
000OCHOBBIBaTb  BO3MOXKHOCTb 3aMEHBbl Tejla €ro
MOJIENIBI0 — MAaTEPHAIBHON TOYKOM — JJI1 ONMCAHHUS
JIBYDKCHUST;

NPUBOAMTH TNPUMEPBl, B  KOTOPBIX KOOPIWHATY
JBUKYIIETOCs Tejla B JII000H MOMEHT BPEMEHU MOYKHO

2.OCHOBBI KHHEMATHKH. 9

PaHoyckopentoe ONPEACINTh, 3HAas €ro HayaJibHYI0 KOOpPAWHATY W
ABIKCHMC. COBEpPUICHHOE MM 3a JaHHBIA NPOMEXYTOK BPEMEHH
3. OCHOBBI TUHAMUKHU 7 |mepeMelleHue, W HEeNb3s ONPEACIUTh, €CIIM BMECTO
nepeMenieHUs 3aJlaH OPOUIEHHBIN OyTh,
4. JIBmKeHHE mo| 6 DEMELL p T
PaBHOYCKOPEHHOI'O JIBMKEHHUsI, NPAMOJIMHEWHOIO U
OKPYKHOCTH. 3akoH

KPHUBOJIMHEWHOTO JBWKEHUS TEJ, 3aAMKHYTOH CHCTEMBI
Tel; IPUMEPHI, MOSICHAIIINE  OTHOCUTEIBHOCTH
5. Ummnynbsc 7 | ABWKEHWUS, IPOSIBJICHUST MHEPIIHH;

ONpENeNATh MOIYIM M TPOEKIUH BEKTOPOB Ha
KOOPJMHATHYIO OCh;

3aIUCBIBaTh YPaBHEHUE Ul ONIPENEIICHUs KOOPAUHATHI
JBUKYIIETOCS Tejla B BEKTOPHOU U CKaJIsipHOHM (opMme;
— 3anuchIBaTh (OPMYIBL: A HAXOXKACHUS MPOEKIINU
W MOIyJId BEKTOpa IepeMelleHus Tena; s

BCEMHUPHOI'O TATOTCHUSA




BBIYHCIICHHS] KOOPIUHATHI JIBIKYIIETOCS TeJa B JIF00O0M
3alaHHBIi  MOMEHT BpPEMEHH; JUIsl  ONpEeleICHUS
YCKOpPEHUSI B BEKTOPHOM BHJIC M B BUJE NPOCKIMH Ha
BBIOpAaHHYIO OCh; JJIA pacueTa CUJIbl  TPEHHUS
CKOJIb)KEHUSI, pabOThl CHIIBI, Pa0OTHI CHJI TSHKECTH
U yIPYrocTH, NOTEHUUATbHONU SHEPTUH MOAHITOrO Haj
3eMJIEM  Tejla, IIOTCHLUAIbHOM DJHEPrUU  CHKATOU
MIPYKUHBL;

3amuCchiBaTh B BUAE (OPMYNBI: BTOPOM U TpeTuit
3aKkoHbl HBIOTOHA, 3aKOH BCEMHPHOTO TATOTCHUS,
3akOH ['yka, 3aKOH COXpaHEHHUS HMITyJIbCa, 3aKOH
COXPaHEHUS MEXaHUUYECKOM SHEPTUH;

JTOKa3bIBaTh PABEHCTBO MOMIYJISI BEKTOpA TICPEMEIICHHS
NPOWJCHHOMY TMYTH U IUIOMIAAu T1oj rpaduxom
CKOpOCTH;

CTpOUTHh TpaduKH 3aBUCUMOCTH VX = VX(t); — 1O
rpaguky 3aBUCUMOCTH VX(t) ONpenessiTh CKOPOCTh B
3aJlaHHBI MOMEHT BpEMEHH;

CpaBHHMBATh  TPACKTOPUHU, IMyTH, IEPEMEIICHHUSI,
CKOPOCTH MasTHHUKA B YKa3aHHBIX CHCTEMaX OTCUETa,
JIeNIaTh BBIBOJ O JIBIDKGHHHW TEJI C OJHWHAKOBBIM
YCKOpEHUEM TpH JACUCTBUM HAa HHUX TOJIBKO CHJIBI
TSKECTH,

OTpeAeNnaTh MNPOMEXKYTOK BpEeMEHH OT Hauaia
PaBHOYCKOPEHHOTO  JBW)KCHHS IMApHKa JIO €ro
OCTaHOBKH, YCKOPEHHME J[BM)KEHUS IIapuKa M €ro
MT'HOBEHHYIO CKOPOCTb IEePEJT YAapOM O IIITHHID;
U3MEPSATh YCKOPEHHE CBOOOIHOTO MaJACHHUS;
MIPEJICTABIISTh PE3yIbTaThl H3MEPECHUN W BBIYHACIICHHMA
B BU/JIe TaOIHI U TpaUKOB;

paboTaTh B rpymnmne

2. Mexanunueckue
KOJIEOaHUSA U BOJIHBEI.
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1. Mexaunueckue
KOJIeOaHUs

OHpe,I[CJ'I}ITB KoJie0aTebHOE JABMOKCHHUEC TII0O €TI0 DcreTndecKoe

MpU3HAKaM;

OEHHOCTH

BOCIIUTaHHUE,
Hay4HOTO



3BYK.

2. MexaHn4yecKnue BOJTHE
3BYK.

10

OPUBOANUTH  TIPUMEpPHl  KOJIeOaHWH,  TIOJIE3HBIX IMO3HAHMUA,
U BPEIHBIX MPOSIBICHUN PE30HAHCA U IIyTH YCTPAHEHUs BOCIIMTAHUE.

MOCIICHNX, ICTOYHHKOB 3BYKa;
ONMKCHIBAThL  JIMHAMUKY  CBOOOJHBIX  KOJICOAHHIA
NPYKUHHOTO W MaTeMaTHYeCKOrOo  MAasTHHKOB,
MEXaHW3M O00pa30BaHUs BOJIH, 3aIUCBIBATH (POpMYTy
B3aMMOCBSI3M  TEpUOJa M YacTOTHl  KOJICOAHMIA;
B3aMMOCBSI3U BEIIMYMH, XapaKTCPH3YIOIIUX YIPYTHE
BOJIHEI;

OOBSICHATE: OPUYMHY  3aTyXaHWsI CcBOOOIHBIX
KoJeOaHuii; B YeM 3aKJII0YaeTCs SBJICHHE PE30HAHCA;
HaOJII0/IaeMBIif  OMBIT 1O BO3OYKICHUIO KOJIeOaHHIA
OJIHOTO KaMEepPTOHA 3BYKOM, HCITYCKA€MBbIM JAPYTUM
KaMEPTOHOM TaKOW K€ 4YacTOThl; MOYEMY B razax
CKOpPOCTh ~ 3ByKa  BO3pacTacT C  IOBBIIICHUEM

TEMIEPATYPHI;
Ha3bIBaTh: YCJOBHE CYIIECTBOBAHUS HE3ATyXaOIINX
KoJieOaHMi; buznueckue BEIIMYHHBIL,

XapakTEepPU3YIOIIUEe YIPYTrue BOJIHBI, AMAMa30H YacTOT
3BYKOBBIX BOJIH;

pasnuyaTh MOMEePEeYHbIE U MPOAOIbHBIE BOJIHBI;
MPUBOJIUTH OOOCHOBAHMSI TOTO, YTO 3BYK SIBISIETCA
MPOJOJIbHOM BOJHOM;

BBIIBUTaTh THIIOTE3bl: OTHOCHTEIHLHO 3aBHUCHUMOCTH
BBICOTBI TOHA OT YacTOThl, a TPOMKOCTH — OT
aMIUIUTYAbl ~ Koie0aHWil  MCTOYHHMKA  3BYKa; O
3aBUCHMOCTH CKOPOCTH 3BYKa OT CBOMCTB CpPE€JIbl U OT
ee TeMIeparyphl;

MIPUMEHSATH 3HAHUS K PEIICHUIO 3a/1a4;

MIPOBOJIUTH SKCHEPUMEHTAIIBHOE HCCICAOBAHUE
3aBUCMMOCTH  TIepHOJia  KOJeOaHWuN  TPYKUHHOTO
MasTHHKa OT m H k;

HU3MEPSITH )KECTKOCTh MPYKUHBI,

MPOBOJUTHh  MCCIIEOBAaHUSA 3aBUCUMOCTU  IE€pHOJa
(4acToThl) KOJICOAaHUH MasTHUKA OT JUTMHBI €0 HHUTH,
MPEACTABIIATH PE3YJIBTATHl U3MEPEHUIN U BHIYUCIICHHUH B
BHIE TAOJIHIL,

9KOJIOTHUYCCKOC




3. DnekTpo-
MarHMTHOE T10JIC
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1. DnexTpoMarHuTHOE 9

noJje

2. IlepeMeHHBIN TOK 3

3. DIeKTpOMarHuTHBIE 3
BOJIHBI

4. DnekrpomarautHas 10

IIpUpOJIa CBETa

paboTaTh B rpynie;

JlenaTe BBIBOJBI O 3aMKHYTOCTH MAarHUTHBIX JIMHUN U
00 ocyabieHuy Mmojisi ¢ yJajieHUeM OT MPOBOJHUKOB C
TOKOM;

HaAO0JII0/IaTh M ONKUCBIBATH OIbBITHI, MOATBEPKIAIOIINE
MOSIBJICHUE DJIEKTPUYECKOrO IOJIsI IIPU  HU3MEHEHHUH
MarHMTHOI'O TOJISl, U JIENIaTh BBIBOJIBI,

HaOJII01aTh: B3aUMOJICHCTBUE ATIOMMHUEBBIX KOJEll C
MarHuTOM, SIBJIEHME CAMOUHIYKIUH; ONbIT IO
U3JIyYEHUI0O W TIpUEMYy DJJIEKTPOMAarHUTHBIX BOJIH;
CBOOO/JHBIE  DJIEKTPOMAarHUTHBIE  KojeOaHus B
Kose0aTeabHOM KOHTYpE; pasliokeHue Oenoro ceera
B CIIEKTP MpPU €ro MPOXOXKIEHUU CKBO3b MPU3IMY
U nodydyeHue  Oenoro  cBera  IMyTeM  CIIOXKEHUS
CHEKTPAJIbHBIX I[BETOB C MOMOUIBIO JIMH3BI; CIJIOIIHON
U JIMHEWYaTbhl€ CIIEKTPbI UCITYCKAHUS;

dbopMynupoBaTh  HpaBWJIO  MPaBOM  pyKu s
COJICHOM 1A, TTpaBHII0 OypaBumKa, npasuio JIeHua;
ONpENENATh HaIpPaBICHUE OHIIEKTPUYECKOTO TOKa B
MIPOBOJAHUKAX W HANpaBIEHUE JIMHUN MarHUTHOTO
MOJIsi;  HANpaBJICHHWE  CUJIbI, JCHUCTBYIOIIEH  Ha
JNEKTPUYECKUHN 3apsil, IBWKYIIUNCA B MarHUTHOM
T10JI€, 3HAaK 3apsA/1a U HaIlpaBJICHUE IBHKCHUS YaCTHIIBL;
3anuchiBaTh (OpMYJIy B3aHMMOCBSI3M MOJIYJS BEKTOpa
MarHUTHOM HMHAYKIMHU MarHUTHOTO TOJS C MOAYJEM
cunel F, neiicTByromeid Ha NPOBOAHMK JIMHOM |,
PacIOIOKEHHBII HEepPIEeHINKYISIPHO JTUHUSAM

[TaTpuoTnyeckoe BocuTaHue,
LEHHOCTHU

HAY4YHOT'O [TO3HAHMS,

TPYLOBOE BOCIHMTAHUE,
9KOJIOTUYECKOE BOCIIUTAHUE.




4. CtpoeHue aroma
¥ aTOMHOTO si/1pa
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1. Ctpoenue atoma

2. AToMHoOE€ sApo

3. TepmosinepHas
peaxuusi.

MAarHuTHOM MHAYKIIMH, U CUJION TOKa | B MpoBOAHUKE;
ONUCHIBaTh 3aBUCHUMOCTh MAarHUTHOTO IOTOKa OT
MHJIYKLUMA MAarHATHOIO  IIOJIs, IIPOHU3BIBAIOLIETO
IJIOIIAAb KOHTYpa, MU OT €ro OpHUEHTALMH IO
OTHOLIEHUIO K JIMHHUAM MAarHUTHOM  MHAYKIIWM;
pazinuus  MEXAY BHUXPEBBIM  JIIEKTPUUYECKUM U
3JIEKTPOCTATHYECKUM IIOJISIMY;

MPUMEHSTH MPABUJIO OypaBUHKa, IIPABUIIO JIEBOU PYKU;
npasuino JleHma W IpaBWIO NPAaBOM  pPYyKH A
ONpeJIeIeHUs HAaIlpaBJICHUS UHAYKIIMOHHOTO TOKa;
paccka3biBaTh 00 YCTPOWCTBE M TPHUHIUIE JEHCTBHUS
reHeparopa IEpPEeMEHHOr0 TOKa; O Ha3HAYEHUH,
YCTPOMCTBE W NPHHIMIE JEHCTBUS TpaHchopmaTopa
W ero TMPUMEHEHHH; O [MPUHLUUIAX PAJAUOCBSI3U
U TEIEBUICHUS;

Ha3bIBaTh CIIOCOOBI YMEHBIICHUS oTeph
JNIEKTPOIHEPTUU TPU [epeAade ee Ha OoJbIIue
paccTosiHuS, pas3iu4yHbIe JIara3oHbl

OJICKTPOMArdHuTHBIX BOJIH, YCI10BUA 06paSOBaHI/I$I
CIUIOIIHBIX U JIMHEWYaTBIX CIIEKTPOB MCITYCKaHUS;
OOBICHSTH N3JTYUYCHUC W MOTITTOMCHUEC CBETA aTOMaMMU
U TPOMCXO0XKJIEHUE JIMHEHYAThIX CIIEKTPOB Ha OCHOBE
roctyJsatoB bopa;

IIPOBOAUTH  MCCIENOBATENbCKUN  DKCHEPUMEHT IO
HU3YUYCHUIO ABJICHHUA SHCKTPOMaFHHTHOﬁ HHIAYKIHUH,
AQHAIN3UPOBATh PE3YJIbTATHl SKCIEPUMEHTa U JIeaTh
BBIBOJBI,

paboTaTh B rpymnre;

OmnwuceiBath: omnbIThl Pesepdopaa mo oOHapy EHHIO
CJIO)KHOTO COCTaBa PaHMOAKTUBHOIO W3JIyYEHHs] U IO
HCCIIEIOBAaHUIO C IIOMOULIBI0 PpAacCesHUS 0-YaCTHIL
CTPOEHUS aToMa; Ipolecc AEICHUs sApa aToMa ypaHa,
OOBSICHATBH CYTh 3aKOHOB COXPaHEHHUsI MaCCOBOT'O YHUCIIa
U 3apsijia pU paJloaKTUBHBIX IPEBPALLECHUSX;

OOBSICHATh (PU3MUECKUI CMBICI TOHATHHA: SHEPrus
CBSI3M, Je(EeKT Macc, LeMHas peaklus, KpUTHUYecKas

I'paxxnanckoe

BOCIIMTaHHCE,

MaTpUOTUYCCKOC BOCIIUTAaHUC,

LIEHHOCTH
MO3HAHU,
BOCIIMTaHUE.

Hay4HOTO
HKOJIOTHUYECKOE



Macca;

IPUMEHATh 3aKOHBl COXPAHEHHUS MAacCOBOI0 4Mcia U
3apszia IIpy 3allUCH YPABHEHUN SIIEPHBIX PEAKLIUN;
Ha3bIBaTh YCJOBUS NMPOTEKAHUS YIPABIAEMON LEMHON
peakuuu, npeumyiiectsa M Hepoctatku ADC mnepen
IpPYTUMM  BHJAMHM  DJEKTPOCTaHUUM,  yClIOBuUSA
MIPOTEKAHUS TEPMOSJIEPHON PeaKIINu;

Ha3blBaTh (PU3UYECKUE BEIMYUHBI: IOTJIOLICHHAs /1032
u3nydeHus, Kod(pPHUIMEHT KadecTBa, SKBUBAJICHTHAS
7033, Mepuoj IMojypacnaja, — paccKas3blBaTb O
Ha3HAUYEHUHW SAJICPHOTO pPEaKTopa Ha MEIJICHHBIX
HEHTpOoHax, ero ycTpoiCTBE U NPUHIMIE ACHCTBUS;
IPUBOJNUTH TIPUMEPBI TEPMOSJIEPHBIX PEaKIInii;
OPUMEHSTh 3HaHUS K PEIICHUIO 3a/1a4;

W3MEPATh MOIIHOCTh JO3bl pPagHallMOHHOTO (oHa
J03UMETPOM,;

CpaBHUBATh TOJYYCHHBI pE3yabTaT C HAUOOJIBIIUM
JIOIYCTUMBIM JUISl YeJIOBEKa 3HAUCHUEM;

CTpOUTh TpaduK 3aBUCUMOCTH MOIIHOCTH  JIO3BI
U3ITy4YEeHUs IPOAYKTOB Paciajia pajoHa OT BpeMEHH;
OlICHWBaTh MO TpaduKy TepuoJ  Ioiypacnana
MIPOAYKTOB pacraja paJioHa;

MPEJCTABIATh PE3yIbTAThl N3MEPEHUH B BHJIE TaOIHII;
paboTath B rpymnre;

5. CtpoeHnue u
DBOJTIOLHS
Bcenennoi

5 1.Crpoenue u
sporonHs Beenennoi

HabGmopate cnaiinel wnm  ¢ororpadguu  HeOECHBIX
00BEKTOB;

Ha3bIBATh IPYMIbI 00BEKTOB, BXOAANX B COTHEUHYIO
CHCTeMY; IPUYHHBI 00pa3zoBaHus nsiTeH Ha CoHIIe;
NPUBOANUTE IPUMEPHI U3MEHEHUS BUA 3BE3HOT0O Heba
B TCUEHHE CYTOK;

CpaBHUBATh IIJJAHETHl 3E€MHOM TpYIIBI, IUJIAHETHI-
TUTaHTHI,

aHanmu3upoBaTh (Gotorpaduu WIM Clalabl TUIAHET,
(dboTtorpaduu coTHEUHON KOPOHBI U 0OPA30BAHMI B HEM;
onuceiBaTth (¢ororpapuu Manbix Ten  CoNHEUHOM
CHUCTEMBI; TPU MOJENM HECTaMOHAapHOW Bcenennou,

ODcTeTHYEeCcKoe
LIEHHOCTH
MO3HaHUA,
BOCITUTAHUE.

BOCIIUTaHUE,
Hay4HOT'O
DKOJIOTHYECKOE




pejIoKeHHbIE PPpUAMaHOM;

OOBSCHATh (PU3MUYECKHE IMPOIECCHI, MPOUCXOIAIINE B
Henpax ConHnma © 3Be3[; B YE€M  IPOSIBISETCS
HecTalMoOHapHOCTh BeenenHoi;

3aIIMCEHIBATh 3aKOH Xa00i1a;

JEMOHCTPUPOBATH MIPE3CHTAIINH, y4acTBOBaTh
B 00CYX/IEHUU Tpe3eHTAUI

Hrorosoe 3 HroroBoe noBTOpeHHE Brimonsate yueOHbIe 3a1aHus, TpeOyromue [HennocTr Hay4HOrO
IIOBTOPEHHE JEMOHCTPALIMKA KOMIIETEHTHOCTEHN, XapaKTEPU3YIOLIMX  IO3HAHHUA.
€CTECTBEHHO — HAYYHYI0 I'PaMOTHOCTb.
Urorosas 1 UtoroBasi KOHTpOJIbHAS YAHYIO TP
KOHTpPOJIbHAs pabora
pabora
COI'JTACOBAHO COT'JIACOBAHO

[Iporokoun 3acenaHust METOAMYECKOTO OOBEIUHEHHUS
y4HTENIeH eCTeCTBEHHO-MaTeMaTUUeCKOTro IHKJIIa
MOBYOOIII Ne 24 x.CeBepoKkaBKa3CKOIro

or 26.08.2021 romga Ne 1

H.B.JIroct

noanuch pykosoaurens MO d.1.0.

3amecturens aupekropa no YBP

I".1.BoaprMman

TTOTHNCH @.1.0.

27.08. 2021roxa
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