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l. IHosicHUTEJLHAA 3aAIIHCKA

Pabouas mporpamma npeamera «duszukay 00s3aTenbHON IpeaMeTHON 001acTn «EcTecTBeHHO-HAYYHBIE MPEAMETH» ISl OCHOBHOT'O 00IIIeT0 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBAaHWU HOPMATUBHBIX JOKYMEHTOB:

=

006 o6pazoBanun B Poccuiickoit @enepannnu: enepanbubiii 3akoH oT 29 nexadpst 2012r. Ne 273-D3

2. 006 yrBepxaenuu Canlluna 2. 4. 2. 2821 — 10 «CaHuTapHO-3MHUIEMHAOIOTHIECKHE TPEOOBAHMS K YCIOBUSAM U OpPraHU3aIlui OOy4YeHHS B
00111€00pa30BaTENbHBIX YUPESKICHUAX)»: IOCTAaHOBJICHUE | TaBHOTO rocy1apcTBEHHOT'0 caHuTapHoro Bpaua Poccuiickoit deneparym ot 29 nexadps
2010 r. Ne 189, r. Mockga; 3apeructpupoBano B Muntocte P® ot 3 mapta 2011 1.

3. OO0 yrBepxaeHuu (heaepaabHbIX MepEeUHel yUeOHNKOB, PEKOMEHI0BAHHBIX K MCIOJIB30BAHUIO B 00pa30BaTEIILHOM MPOIIecce B 00pa30BaTEIbHBIX
YUPEXKICHUSAX, pEATU3YIOIUX 00pa3oBaTebHbIE IPOrpaMMbl 00IIEr0 00pa30oBaHus U UMEIOLIUX FOCYIapCTBEHHYIO akKpenuTanuio. [Ipuka3
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @enepannn ot 31 mapta 2014 1. Ne 253, r. Mockaa.

4. TlpumepHas ocHOBHas 001Ie00pa3oBaTeIbHAs ITporpaMMa o0pa3oBaTeNIbHOTO yupexacHus. Onoopero denepalbHbBIM y4eOHO-METOANYESCKUM
o0BbenHeHrneM 1o obiemy obpazoBanuto. [Ipotokon 3acenanus ot § anpens 2015 r. Ne 1/15

5. ®enepanbHBIN rocy1apcTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT OCHOBHOIO 00IIIero oopazoBanus: nmpuka3z Munoopuayku Poccun ot 17 nexadps 2010 .

Ne 1897 — Mockaa: Ilpocsemienue, 2013. M3menenus Ne 1644 ot 29 nexabps 2014 r.

WHpopMamoHHO — METOINYECKUX MAaTEPUATIOB!

1. Bnacosa U. I'.®usuka. 7-9 knaccsl. Paboune nporpammsl ®I'OC U3nparenscto: [Apoda, 2015 r.

1. O0mas xapakrepucTuKa y4e0HOro npeamera
®dusndeckoe 00pa3oBaHWE B OCHOBHOM IIKOJIE TOJDKHO 00OecreunTh (GOpMHUpPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUN O HAy4YHOW KapTUHE MHpa —

BAXXHOTO pecypca HayYHO-TEXHHUYECKOIO Mporpecca, O3HaKOMJIEHHE oO0ydarommxcs ¢ (U3MYECKMMHU M aCTPOHOMHYECKHMHU SIBJICHUSIMH, OCHOBHBIMH
NPUHIUIAMU pabOThl MEXaHU3MOB, BEICOKOTEXHOJIOTUYHBIX YCTPOUCTB U MPUOOPOB, pa3BUTHE KOMIETEHIUI B peIlIeHUN HHKEHEPHO-TEXHUUECKUX U Hay4yHO-
HCCIIEIOBATEIbCKUX 3a1ad.

OcBoenune yueOHOro npeamera «Pu3nka» HampaBiIeHO HA pa3BUTHE y 00yYarOIIMXCs MPEACTaBIEHUN O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYILIECTBOBAHUS
U JBWKEHUS] MAaTE€pPHH, Ha OCBOCHHE OOYYalOIIMMHUCSA OOLIUX 3aKOHOB M 3aKOHOMEPHOCTEM NMPUPOAHBIX SIBICHUN, CO3JaHHE YCIOBUN Ui (OPMHPOBAHUS
MHTEJUIEKTYaJIbHBIX, TBOPYECKHUX, TPAKIAHCKUX, KOMMYHUKALMOHHBIX, HHPOPMAIIMOHHBIX KoMmreTeHIHA. OOydaronyecs OBIAJCIOT HAYYHBIMU METOJaMU
peLIeHHs] Pa3IMYHBIX TEOPETUUECKUX M MPAKTUUECKUX 33134, YMEHUSIMU (POPMYTUPOBATH THIIOTE3bI, KOHCTPYUPOBAThH, IPOBOIUTH SKCIIEPHMEHTHI, OLIEHUBATh

1 aHAJIM3UPOBATH NNOJTYUCHHBIC PE3YJIbTAThI, COITIOCTABJIATH UX C 00BEKTUBHBIMU pealnsAMU KU3HU.


http://www.labirint.ru/authors/63078/
http://www.labirint.ru/pubhouse/186/

VYuebnsbii npenMer «@Pu3nka» crocoOCcTByeT (GOPMUPOBAHUIO y OOYYArONIMXCS YMEHHH O€30macHO HMCIOJIb30BaTh JabopaTopHOE 00OpyIOBaHUE,
MPOBOJIUTh €CTECTBCHHO-HAYYHBIC HCCIICIOBAHHUS U SKCIEPUMEHTHI, aHAJIM3UPOBATh IMOJYYCHHBIC PE3yJbTAThl, NMPEICTABIATh U HAYYHO apTyMEHTHPOBAThH
IMMOJIYYCHHBIC BBIBO/IbI.

Nzyuenne npeamera «Pusnkay B 4acTu GOPMUPOBAHUS Y 00YHAIOIMINXCS HAYYHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOI0B (HAOII0ICHNE,
M3MEpEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE ), OCBOCHHS ITPAKTHYECKOT'O MPUMEHEHHS HAyYHBIX 3HAHUH (PU3UKU B )KH3HH OCHOBAHO HA MEXIPEAMETHBIX CBSI35X
¢ npeameramu: «Marematukay, «MHbopmaThkay, «Xumusny», «buonorus», «l'eorpadus», «xomorus», «OCHOBBI 0OE30MACHOCTH >KU3HEACATEIBHOCTHY,

«Hcropus», «Jluteparypa» u ap.

I1l. Onucanue mecta yueOHOIr0 NMpeaMeTa, Kypca B y4eOHOM IJIaHe.
Ocy1ecTBiieHHE OCBOCHUS JaHHOW paboueli mporpamMmsl IutaHupyercs B 7-9 kinaccax .HaocBoenue nporpammsl otBoautcs 204 daca, 2 4. B HEACIIO:

['oma oOyueHus KosmyecTBo yacoB B KonnyectBo yueOHbBIX Bcero uacos 3a
HEJICIIO HEJelb y4eOHBIH ToJ
7 knacc 2 34 68
8 ximacc 2 34 68
9 xacc 3 34 238
Uroro: 238 gacoB 3a Kypc

YpoBeHb 00yueHHs — 0a30BbIH.

IV.  JluuHocTHBIE, MeTANIpeMeTHbIE U NPeAMeTHbIE Pe3yIbTAThl 0CBOECHHS CO/IeP:KaHNs NpeaMeTa
7 kJ1acc
Juunocmuvimu pesynomamamu nzydenus kypca «Dusmka» B 7-M Kinacce sSBIseTcsl QOPMUPOBAHUE CIECAYIONUX YMEHUI:

OHpC,Z[e.HSITB H BbBICKA3LIBATH IO PYKOBOJACTBOM II€Aarora CaMbIC 06]].[1/16 JIJISL BCEX JIFOIe IpaBHJIa MTOBCACHUS IPU COTPYAHUYICCTBE (BTI/I‘{CCKI/IC HOpMBI).



B NpCII0OKCHHLIX MIEAAroroM CUTyalusax O6IJ_I€HI/I$I U COTPYAHUYCCTBA, OIIUPAACH HA OGH.[I/IG AJIg BCEX IMpaBuJjia NOBCACHUA, 1CIaTh BbIGOp, IMpU MOAACPIKKE
APYIruX y4aCTHHUKOB I'PYIIIIEI U II€Jarora, Kak oCTyIlnuThb.

CpencTBoM JIOCTHXKEHUS STUX PE3YJIbTATOB CIYKUT OPraHU3alys Ha yPOKe MapHO-TPYIIOBON pabOTHI.

Memanpeomemnvimu pe3ynrvmamamu n3ydeHus Kypca «Pu3uka» B 7-M Kiacce sBISI0TCA (JOPMHUPOBAHUE CIEAYIOIINX YHUBEPCATbHBIX YU€OHBIX ACHCTBUI

(YYD).

Pecynamusnvie YVJI:

Onpenensats U GOpMYIUPOBATH 11 AEATEIBHOCTH HA YPOKE.

[IporoBapuBark 1OCIEN0BATEIBHOCTD JEHCTBUN HA YPOKE.

VY4uuThCs BRICKA3bIBaTh CBOE MPEIIOI0KEHNE (BEPCUIO) HA OCHOBE padOThI C MILTIOCTPALIUEeH yaeOHHKA.

Y4autecs paboTaTh M0 NPEATIOKEHHOMY YUUTEIIEM IIJIaHy.

CpenctBoM GOpMHUPOBAHUS ITUX JEHCTBUI CITYKHUT TEXHOJIOTUS MPOOIEMHOI0 AUAI0ra Ha 3Tare u3y4yeHHsl HOBOro MaTepHala.
Y4uThCs OTIINYATh BEPHO BBIIIOJIHEHHOE 3a/1aHNE OT HEBEPHOTO.

Y4UTbCSI COBMECTHO C YYUTENIEM U IPYTUMH YYEHUKaMH J1aBaTh YMOLMOHAIBHYIO OLIEHKY JEATEIbHOCTHU KJIacCca Ha YpPOKE.
CpenctBoM GOpMUPOBAHUS ITUX JEUCTBUM CIYXKHUT TEXHOJOTHUS OLIEHUBAHUS 00pa30BaTeNbHbIX JOCTHKEHUH (yUeOHBIX YCIIEXOB).

Toznasamenvruvie YYJ/I:

OpueHTHPOBaTHCS B CBOEH CUCTEME 3HAHMI: OTINYATh HOBOE OT YK€ U3BECTHOTO C IIOMOIIBIO YUHUTEIIS.

Jlenatb mpeaBapuTeNbHBINA 0OTOOP HCTOYHUKOB MH(MOPMAIIMU: OPUEHTHPOBATHCS B yueOHHKE (Ha pa3BOpOTe, B OIJIaBICHUH, B CIIOBApe).
JloObIBaTh HOBBIE 3HAHMS: HAXOAUTh OTBETHI HAa BONIPOCHI, UCTIONIb3YS YUEOHUK, CBOM KU3HEHHBII ONBIT U HHPOPMALIHIO, TIOTYUYEHHYIO Ha YpOKE.
IlepepabaTbIBaTh MOJMy4YEHHYO HH(MOPMALIUIO: AETIaTh BBIBOBI B PE3yJIbTaT€ COBMECTHOM pabOTHI BCETO Kilacca.

[TepepabartbiBaTh MOTyYEeHHYIO HHPOPMAIIUIO: CPABHUBATH U KJIACCH(PHUITUPOBATH.



[TpeoOpa3oBbIBaTH MHGOPMAIUIO U3 OJHON (OPMBI B APYTYIO: COCTABIATEH (DU3MUECKHUE PacCcKa3bl U 33/1a4 Ha OCHOBE MIPOCTEHIINX (PU3NISCKUX MOJAETEH
(IpeIMETHBIX, PUCYHKOB, CXeMAaTHYECKUX PUCYHKOB, CXEM); HAXOJUTh U POPMYIIMPOBATh PEIICHUE 3a/1a4H C TIOMOIIBIO MPOCTEHITNX MOJIeIeH (ITPEIMETHBIX,
PUCYHKOB, CXeMaTHIECKUX PUCYHKOB, CXEM).

CpenctBoM (GOpMHUPOBAHUS ITUX JCHCTBUHN CIYKHUT yueOHBIM MaTeprall U 3a/1laHus yaeOHNKa, OPUCHTUPOBAHHBIC HA JINHUH Pa3BUTHS CPEICTBAMU MIPEIMETA.

Kommynuxamuenvie YVJI:

JIoHECTH CBOIO MO3ULIUIO IO JPYTUX: OPOPMIISATH CBOIO MBICIIh B YCTHOM U MUChMEHHOW peuu (Ha ypOBHE OJJHOTO MPEATIOKEHUS WA HEOOJIBbIIOr0 TEKCTA).
Cnymarh ¥ IOHUMATh peYb APYTHUX.

UutaTh 1 IepecKa3biBaTh TEKCT.

CpenctBoM (GOPMUPOBAHUS ITUX JEHCTBHIA CIYKHUT TEXHOJIOTHS IPOOIEMHOTO rajora (MoOyKIaloIui 1 MTOABO SN THAJIOT).

CoBMECTHO JOTOBApUBATHCS O MIpaBUjIaX OOIICHHS M MIOBEICHUS B IIIKOJIC U CJIEI0BATH UM.

Y4uThCS BHIIOIHATE PA3IMYHbIC POJIM B TpyIIe (JUAepa, UCIIOIHUTEINS, KPUTHKA).

CpenctBoM GOpMUPOBAHUS ITUX JEHCTBHUM CIYKUT OpraHu3anus padoThl B Tapax U MaJbIX TPYMIax (B METOJAUYECKUX PEKOMEHIAINAX JIaHbl TAKHE BApUAHTHI
MIPOBECHUS YPOKOB).

8-i k1ace
JIuunocmuvimu pezynibmamamu N3y4eHus IpeIMETHO-METOINYECKOT0 Kypca «Pu3nka» B 8-M Kiacce ABJIIETCS (POPMHUPOBAHUE CIEAYIOIINUX YMEHUII:
CaMocCTOsATeNbHO ONPEAEATh U BhICKa3bIBaTh 00IIKE /ISl BCEX JIFOJIEH MpaBuiia MOBEACHUS IPU COBMECTHON paboTe U COTPYIHUYECTBE (ITHUECKHUE HOPMBI).

B MPCIJIOKCHHBIX MIEAAroroM CUTyalluiax O6H.ICHI/ISI " COTPYAHHUYICCTBA, OIIMPAACH Ha 06H_II/IC I BCEX IMMPOCTHIC ITpaBUjia MOBEACHU, CaMOCTOATCIILHO ACJIaTh
BBI60p, Kakou MMOCTYIIOK COBCPIIUTD.

CpencTBOM JOCTHKEHUS ATUX PE3yAbTATOB CIYKUT YUeOHBIN MaTepral U 3aaHus yaeOHUKa, HalleIeHHbIC Ha 2-10 TUHUIO Pa3BUTHS — YMEHUE OMPEACIIATh
CBOE OTHOLIEHUE K MUDPY.

Memanpeomemnvimu pezynomamamu n3ydeHus Kypca «DPusuka» B 8-M Ki1acce sBISIOTCS (OPMUPOBAHUE CIEAYIOIUX YHUBEPCATIbHBIX YUCOHBIX AEHCTBUI.

Pecyniamusnvie YV/I:




Omnpenensats Lenb AeITeIbHOCTH Ha YPOKE CAMOCTOSITEIBHO.

VY4UTBCS COBMECTHO € yuUTeIeM OOHapyKUBaTh U (HhOPMYyIUpPOBaTh yUeOHYIO IPOOIEMY COBMECTHO C YUUTEIIEM.

VY4uThCS MIIAHUPOBATH YYEOHYIO ACATEIBHOCTD HA YPOKE.

Bricka3piBaTh CBOIO BEPCHUIO, IBITATHCS MpEAiaraTh crocod e€ mpoBepKu.

Pabotast o npeioKeHHOMY IIJ1aHy, HCIOJIb30BaTh HEOOXOIUMBIE CpeICTBA (YU€OHUK, IPOCTENIINE TPUOOPHI U HHCTPYMEHTHI).
CpenctBoM (GOpMHUPOBAHUS ITUX JEHCTBUIN CITYKUT TEXHOJIOTUsS MPOOIEMHOr0 Majaora Ha 3Tane U3y4eHus: HOBOro MaTepuaia.
OnpenensTh yCHemHOCTb BHIITIOJHEHUS CBOETO 3a/1aHus B JUAJIOTE C YUUTEIIEM.

CpenctBoM (OPMHUPOBAHUS ITUX IEHCTBUIN CITYKHUT TEXHOJIOTHUS OLCHUBAHUS 00pa30BaTEIbHBIX JOCTIKEHHUH (Y4eOHBIX YCIIEXOB).

Tloznasamenvrnvie YYJ/I:

OpueHTHpOBATHCS B CBOCH CUCTEME 3HAHHI: TOHUMATh, YTO HY)KHA JIOTIOJIHUTENIbHAs UH(OpMaIys (3HAHM) AJIs pelieHus yueOHOM 3a1a4u B OJIMH 1Iar.
Jlenatb mpeaBapuTeNIbHBINA 0TOOP HCTOYHUKOB HH(POPMALIUY [Tl pelieHus yueOHOH 3a1auu.

J1oGBIBaTh HOBBIE 3HAHUS: HAXOIUTh HEOOXOAUMYIO HH(OPMALIKIO KaK B yUeOHMKE, TaK U B MIPEIJIOKEHHBIX YUUTEIIEM CIIOBApsIX U SHLIUKIIONEAUSX (B
y4ueOHHUKe 2-To Ki1acca JUIsl 3TOro IPeAyCMOTPEHa ClieualIbHAs «HLIUKIIONEANS BHYTPH YUeOHHUKAY).

JloGbIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HH(OPMAIINIO, TPEICTABICHHYIO B pa3HbIX (hopMax (TeKcT, Tabauia, cxema, WUTIoCTpaLus U 1p.).
[TepepabartbiBaTh MoxydeHHYIO HHPOpPMAIKIO: HAOMIOAATh U JIeJaTh CAMOCTOSTEIbHBIE BBIBOIBI.
CpenctBoM GOpMHUPOBAHUS ITUX IEHCTBUIN CITYKUT YyUe€OHBII MaTepuall — yMeHUE OOBSICHATh MHUP.

Kommynuxamusnvie YYII:

JIoHECTH CBOIO MO3UIIUIO IO APYTUX: OQPOPMIISTH CBOIO MBICIh B YCTHOM U MUCBMEHHOW peun (Ha ypOBHE OJJHOTO MPEATIOKEHUS WM HEOOJIBIIOT0 TEKCTA).
CnymaTh ¥ IOHUMATh pedb IPYTrHX.
BeIpazutenbHO nepeckas3blBaTh TEKCT.

Bcerynath B Oeceny Ha ypoKe U B KH3HH.



CpenctBom GOpMHUPOBAHMS 3TUX ACHCTBUN CIYKUT TEXHOJOTHSI MPOOJIEMHOT0 Juanora (Mmo0ysKIaroui | MOABOISIINMA TAAJI0T) U TEXHOIOTHUS
MPOJYKTHBHOT'O YTCHHS.

CoOBMECTHO JOrOBapUBAThHCS O IPaBUIaX OOMICHHS U TIOBEACHHUS B IIKOJIE M CIEI0BATH UM.

VY4uThCs BHINOJIHATH Pa3IMYHbIE POJIM B IpymIe (JIMAepa, UCIOJHUTEINS, KPUTHKA).

CpenctBoM GOPMUPOBAHUS ITUX JEHCTBHUH CIYKHUT pad0Ta B MAJIBIX Ipynmax (B METOAMYECKUX PEKOMEHIANMIX JaH TaKOW BapUAHT MIPOBEJCHUS YPOKOB).
9-it knaccwt

Juunocmuvimu pesyiromamamu u3ydeHus yaeOHO-METOAMUYECKOTO Kypca «Pusukay B 9-M Kiaccax siBIsSCTCS POPMUPOBAHUE CIIECAYIOIIUX YMCHHUI:

CaMOCTOSATEIbHO ONPEAEIATh U BBICKA3bIBATh OOIIUE IS BCEX JIFOJICH MpaBuia MOBEACHUS MPU OOIIEHUU U COTPYAHUYECTBE (ITUUECKHE HOPMBI OOILIEHUS U
COTPYJHUYECTBA).

B camocTosTensHO CO3JaHHBIX CUTyallUuAX OGHIGHI/DI N COTPpYAHHNYCCTBA, OIMMUPAsICh HA 06HII/IC AJId BCEX MPOCTHIC ITpaBUjia IOBECACHU A, ACIATh BI)I60p, KaKou
MMOCTYIIOK COBCPIUINUTD.

CpencTBoM JTOCTHXKEHUS STUX PE3YJIbTATOB CIYKUT YUEOHBII MaTeprall — yMEHUE OIPEENsATh CBOE€ OTHOIIEHHE K MUPY.

Memanpeomemnvimu pesynvmamamu N3y4eHus yaeOHO-METOUUECKOro Kypcea «Pu3nka» B 9-oM Kitacce sBISAIOTCS (POPMUPOBAHUE CIETYIOIIX
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA.

Pecyniamusnvie YV/I:

CamocrosaTenbHO (GOpMYIHPOBATh LIEIH YpOKa MOCIe MPeIBAPUTEIBHOTO 00CYKICHHUS.

Y4auThcs 00HapYXUBaTh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY.

CocTaBndTh IJ1aH pelIeHus: MpooeMsl (3a1a4H).

Pabotast o many, CBEpATH CBOM ACWCTBUS C IENBIO U, IPH HEOOXOAUMOCTH, HCIIPABIISTH OMMOKH CAMOCTOSTEIHHO.
CpenctBoM (OPMHUPOBAHUS ITHX JIEHCTBUN CITY)KUT TEXHOJIOTHS IIPOOIEMHOTO AWAJIOTa Ha dTale U3y4eHUs] HOBOTO MaTepHaia.

B nuanore ¢ yuuteneM yuuThCsl BEIpa0aThIBaTh KPUTEPUHU OLIEHKH U OMPEACIISATH CTETIEHb YCIIEITHOCTH BBITIOTHEHHS CBOEH paOOTHI M pabOThI BCEX, UCXOIS U3
HMMEIOLNXCS KPUTEPHUEB.



CpenctBom GOpMHUPOBAHMS ITHX JACHCTBUN CIYKUT TEXHOJOTHS OIEHUBAHKS 00pa30BaTEIbHBIX JOCTHKECHHH (YI€OHBIX YCIIEXOR).

Tloznasamenvruovie YVJ/I:

OpueHTHPOBATHCS B CBOCH CHCTEME 3HAHMIA: CAMOCTOSATENILHO MPEANoIaraTh, Kakas HHPOpMaLus Hy)KHA JJIs pelIeHus] yaeOHO! 3a/1a4K B HECKOJIBKO IIIaroB.
OT1Oupare HEOOXOAUMBIE [T PEIICHHUs y4eOHOM 3a1aui HICTOUHUKN HH(POPMAIIH.

JloObIBaTh HOBBIC 3HAHHMS: U3BJIICKATh HH(OPMAIIHIO, IPEJCTABICHHYIO B pa3HbIX opMax (TEKCT, TabiuIa, cxemMa, WLTFCTPAIHS U JIp. ).

[lepepabaTbIBaTh MOMTyYECHHYIO HHPOPMAIIUIO: CPAaBHUBATH U TPYIIIUPOBATH (DAKThI U SIBJICHUS; ONPEICIIATh IPUYHUHBI SIBJICHUN, COOBITHH.

[TepepabarbiBaTh MOTYYSHHYIO HH(DOPMAIIHIO: IeTaTh BEIBOIBI HA OCHOBE 00OOIICHUS 3HAHH.

[TpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OHOW (POPMBI B IPYT'YIO: COCTABIIATH MPOCTOM IIAH M CIIOKHBIN TUIaH Y4eOHO-HAYYIHOTO TEKCTA.

[TpeoOpa3oBbIBaTh HHGOPMALHIO U3 OHOW (POPMBI B IPYTYIO: IPEACTABISTh HHPOPMALIHIO B BUIE TEKCTA, TAOIHIIBI, CXEMBI.

CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHUM CIYXKHUT YUeOHBIH MaTepuar.

Kommynuxamuenvie YVJI:

JIoHECTH CBOIO MO3ULIMIO IO JPYTUX: OQPOPMIISATH CBOM MBICIIA B YCTHOM M MUCbMEHHOM peur ¢ y4ETOM CBOMX YU€OHBIX U )KU3HEHHBIX PEUEBbIX CUTYalIHi.
JIoHECTH CBOIO MO3UIIMIO JIO JPYTUX: BBICKA3bIBAaTh CBOIO TOUKY 3PEHUS U MBITATHCS €€ 000CHOBAThH, TPUBO/IS APTYMEHTHI.

Caymate Ipyrux, NbITaThCsl IPUHUMATh JIPYTYIO TOUKY 3pEHHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI.

CpenctBoM GOpMHUPOBAHUS 3TUX JEHCTBUIN CIYKHUT TEXHOJOTHUS MPOOIEMHOI0 AUanora (modyxIaromui 1 MoABOSAIMN THalior).

Yurathb BCJIYX U IIPO ce0s TeKCThI yLIC6HI/IKOB U IIPU 3TOM: BECTU «AHUAJIIOT C aBTOPOM» (HpOFHO3I/IpOBaTL 6y11ymee YTCHUC,; CTABUTH BOIPOCHI K TCKCTY U UCKATh
OTBCTBI; IIPOBCPATH 06651); OTACIATH HOBOC OT U3BCCTHOI'O, BBIACIIATH I''TABHOC,; COCTABJIATD I1JIaH.

CpenctBoM GOpMUPOBAHUS ITUX JEUCTBUM CIYXKHUT TEXHOJIOTUS IPOAYKTUBHOTO UTEHUS.
JloroBapuBaThCs C JIFOJIbMU: BBITOIHSS Pa3IMYHbIE POJIA B IPYIIE, COTPYIHNYATh B COBMECTHOM PEIIEHUH MpoOIeMsbl (3a1a4n).
YuuThCs yBaXUTEIBHO OTHOCUTHCS K IMO3HUIIMM IPYrOro, MBITAThCS TOrOBAPUBATHCSI.

CpenctBoM (OpMHUPOBAHUS ITUX JEHCTBUIN CITYKHUT paboTa B MaJIbIX TPyIIax.



Ilpeomemnoie pezyremamot 7-9 Knacc:

BbInyCKHUK HAY4YUTCSH:

e coOxrofarh nmpaBuiIa 0E€30MACHOCTH M OXPaHbI TPyAa MPH padboTe ¢ yIeOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

® TIOHUMATbh CMBICJI OCHOBHBIX (DU3MYECKHX TEPMHHOB: (PU3UUECKOE TEIIO, (PU3NUYECKOe sIBIICHUE, (Pu3nYecKas BEIMYNHA, CAUHUIBI H3MEPEHHS,;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh IMPH MOMOIIM (PH3MYECKUX METOJ]OB; aHAIM3HPOBATH OTACIBHBIC OTalbl IMPOBEICHHUS
WCCIICIOBAaHHUH U MHTEPIIPETUPOBATH PE3YIbTAThI HAOIOCHUI U OIIBITOB;

® CTaBUTh ONBITHI 10 HCCIECIOBAHUIO (DU3NYECKUX SIBICHUNA WM (PU3MUECKUX CBOWCTB TeN 0€3 HCIOJIB30BAHUS TPSMBIX W3MEPEHUH; MPH STOM
dbopmynHpoBate mpodieMy/3agady y4eOHOro 3KCIIEpUMEHTa; COOMpaTh YCTAHOBKY M3 IMPEIIOKEHHOTO 00O0PYAOBaHMS;, MPOBOAUTH OIBIT U (OPMYIUPOBATH
BBIBOJIBI.

[Mpumevanue. [Ipu npoBeneHUM wucciaenoBaHUs (DU3HUYSCKUX SIBICHHNA W3MEPHUTEIbHBIC NMPUOOPHI HCIOIB3YIOTCS JIUIIb KAaK JATYMKH H3MEPEHHS
(bU3NYIEeCKUX BETUYMH. 3aKCH TIOKa3aHUI MPSMBIX U3MEPEHUH B 3TOM Cllydae He TpedyeTcs.

® TIOHUMATh POJIb IKCIICPUMEHTA B MOJIyYCHUH HAYYHOH HH(DOpMAaIH;

® TPOBOJUTH NpsIMblE M3MEpPEHMs (U3NYECKUX BEIMYUH: BpeMs, paccTOsSHHE, Macca Tena, o0beM, CHIla, TemIeparypa, arMochepHoe HaBlieHHeE,
BJIQKHOCTh BO3/yXa, HaNpsDHKEHHE, CHJIa TOKA, paJuallMoHHbIN (DOH (C MCIOIb30BAHUEM J03UMETPA); IPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUsS U
HCIIOJIB30BATh MIPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUN.

[pumevanue. JIrob6as yueOHas mporpaMMa JI0JDKHA 00eCTieyuBaTh OBJIAJCHUE TPSIMBIMU U3MEPEHUSMH BCEX MEPEUHCICHHBIX (PU3NYECKUX BEITMUNH.

® TIPOBOJHTH HCCIEIOBAaHHE 3aBUCHMOCTEH (M3UYECKUX BEIMYMH C HCIOJIB30BAHUEM IPSMBIX W3MEPEHUH: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUPOBATh PE3yIbTAThI TOJYYCHHOM 3aBUCUMOCTH (PH3MUECKUX BEIIMYHMH B BUC TAOHII U TPa(UKOB, IEIaTh BBIBOJBI [0 PE3yIbTaTaM MCCIICTI0BaHMS,

® TIPOBOJHWTH KOCBEHHBIC H3MEpEeHHsI (MU3NYECKUX BEIMYMH: MPU BBHIOJHEHWH WM3MEPEHHH COOMpaTh JKCIIEPHUMEHTAIBFHYIO YCTAaHOBKY, CIEHYs
NPEUI0KEHHONW MHCTPYKIIUH, BEIUMCIIATH 3HAUCHHE BETMUMHBI M aHAIM3UPOBATH MOJIyUYE€HHBIE PE3YNIBTAThI C YUYETOM 33/IaHHON TOYHOCTH U3MEPEH Hif;

® aHANM3UPOBATh CHUTYAIlMHM MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX NPOSBICHUE W3YYCHHBIX (QHU3UYECKUX SBICHUNA WA
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOLINECs 3HAHUS [UI UX O0BSICHEHUS;

® TIOHUMATh IPUHIHIBI IEHCTBHS MAIlIMH, TPHOOPOB U TEXHHUYECKUX YCTPOMCTB, YCIOBHUS X 0€30MaCHOTO HCIIOJIb30BAaHMS B TOBCEAHEBHOM KU3HHU;

® UCIOJIb30BaTh MPU BBHIMOJIHEHUM YYEOHBIX 3a/lad HAayYyHO-TIONMYJSPHYIO JUTEpaTypy O (PU3MYECKHX SBJICHHSX, CIIPAaBOYHbIE MaTEpHUaJIbl, PECYpChl



HNuTtepHer.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

® 0CO3HABAMb YEHHOCMb HAVYHLIX UCCIE008AHUL, PONb (PUUKU 8 PACUUPEeHUU NPeOCAsIeHUll 00 OKpYJcarwem mupe u ee 6KI1A0 6 ViyduleHue
Kawecmea JHCUusHu,

® UCNONB306aMb NPUEMbl NOCMPOEHUs QuU3ULeCKUX Mooeell, NOUCKA U (OPMYIUPOBKU OOKA3AMENbCE GbIOBUHYMBIX 2UNOMe3 U MeopemuiecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (PaKmos;

® CPABHUBAMb MOYHOCHb UBMEPEHUS PUULECKUX BEIUYUH NO BEIUYUHE UX OMHOCUMENbHOU NOSPEUHOCTIU NPU NPOBEOEeHUU NPAMBIX USMEPEHULL,

® CamMocmosimenlbHo npoeodumb KOCBEHHblE U3MEPEHUA U ucmedoeaﬂuﬂ qbus*uquKux 6C/IUYUHR C UCNOTIb306AHUEM DA3TIUYHbLX CnOCO606 U3MEPEHRUA
Qusuyeckux eenuuur, 6vlOUPamMb CpPeoCcmed UMepeHUss C YUemoM HeoOXO00UMOU MOYHOCIU UMEPeHUll, 0DOCHO8bI8AMb B8bIOOP CNOCOOA U3MepeHUsL,
A0eK8amHo20 NOCMABIeHHOU 3a0aye, NPo8oOUMb OYEHKY 00CMOBEPHOCIU NOLYYEHHbIX Pe3yIbmamos;

® BOCHPUHUMAMb UHDOPMAYUIO PUUYUECKO20 COOEPIHCAHUS 8 HAYYHO-NONYIAPHOU JTumepamype u cpeocmseax Maccosoll uHgopmayuu, KpumuieckKu
OYeHUBAMb NOJYUEHHYIO UHDOPMAYUIO, AHATUSUPYSL ee COOepICcaHUe U OaHHble 00 UCMOYHUKe UHpopmayuu,

® co30asamb COOCMEEHHble NUCbMEHHble U YCHHble CO0OWeHUs O QUUYECKUX SBNEeHUAX HA OCHO8E HECKONbKUX UCMOYHUKO8 UHGopMayuu,
CONPOBOAHCOAMb BbICMYNICHUE Npe3eHmayuell, Y4umoledas 0COOeHHOCMU AYOUMOPUU C8EPCMHUKOB.

Mexannyeckue siBJIeHHU S

BbinycKHUK HAy4YuTCH:

® pacro3HaBaTh MEXAHUYECKHUE SIBICHUS U OOBSICHITh Ha OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOMCTBA WIJIM YCIOBUS MPOTEKAHUS STUX SBICHUI:
PaBHOMEPHOE ¥ HEPABHOMEPHOE JBUKECHHE, PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJMHENHOE IBH)KEHUE, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHIKECHMUS,
CBOOOJTHOE TIAJICHUE TEeJI, PABHOMEPHOE JIBIXKCHHE IO OKPYXKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE Tell, pEaKTUBHOE JBWKEHHUE, TIepe1ada JaBJIeHUsS TBEPIABIMU
TeJlaMH, JKUJIKOCTSMH U Ta3aMH, aTMoc(hepHOe aBlieHHe, TUTaBaHUE TeJl, PABHOBECHE TBEPABIX TEJ, HMEIONIUX 3aKPEIUICHHYIO OCh BpAIlleHUs], KoyedaTeIpHOe
JIBUKEHHE, PE30HAHC, BOTHOBOE ABMXECHHE (3BYK);

® OQIINChIBATH I/I3yquHI)Ie CBOﬁCTBa TCJI U MEXAaHUYCCKUC SABJICHUA, I/ICHOJ'H)SYH q)nanecxne BCIIMYNHBI: nyTh, nepeMemeHHe, CKOpOCTB, yCKOpeHI/Ie,
nepuoj; obpalieHus, macca Tena, TUIOTHOCTh BEIIeCTBA, cuia (CWiIa TSDKECTH, CUjla YINPYroCTH, CHIAa TPEHHS), JaBlIEHUE, UMIYIbC Tela, KHHETUYECKas
SHEPTUsI, TOTCHIIMAIbHASI JHEPrus, MeXaHuueckas paborta, mMexaHuwdeckas MourHocTh, KIIJ[ mpu coBepmeHun pabOTHI C HCIOIH30BAHUEM TIPOCTOTO

MeXaHHW3Ma, CUJIa TPEHUs, aMIUTUTY/a, IEPUO U YacTOTa KoJieOaHU, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTpaHEHUS; PU OMUCAHUH MPABMIILHO TPAKTOBATh



(bu3n4eCKnuil CMBICI UCIIOIb3YEMBIX BEIMUYMH, UX 0003HAYEHUS U €IMHHIIBI U3MEPEHHs], HAXOAUTh (POPMYJIbl, CBA3BIBAIOIINE JaHHYIO (PU3HUYECKYIO BETUUHHY C
JAPYTUMH BEIMYUHAMMU, BBIYUCIATH 3HAUCHUE (PU3NUECKOM BETMUUHBL;

® aHAJIM3UPOBATh CBOICTBAa TeJI, MEXaHUYECKUE SBJICHUS M IPOLECCHl, HCIOIb3ysd (PU3MUECKUE 3aKOHbI: 3aKOH COXPAHEHUs SHEPIUu, 3aKOH
BCEMUPHOI'O TATOTEHUS, IPUHLUI CYNEPIO3ULINU cuil (HaxoxaeHue paBHoaeicTByromei cuibl), I, 1T u Il 3akonsl HeloToHa, 3aKk0H cOXpaHEHHUs MMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH ApXruMea; Ipy 3TOM pa3inyaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHUE;

® pasnMyYaTh OCHOBHBIC PU3HAKU U3YyYCHHBIX (PU3NUECKUX MOJIEICH: MaTepraibHas TOUKa, HHEPLIHAIbHAs CHCTEMa OTCUETa;

® pemiaTth 33a4M, UCHOIb3Ys (U3NYECKHUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOI'0 TATOTEHMs, NpUHIMN cyneprno3unuu cui, I, 11 u 111
3akoHBI HpIOTOHA, 3aKOH COXpaHEHHUsI UMITYIIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) U GpopMyIibl, CBSA3bIBAOIINE (PU3NIECKUE BETUIUHBI (ITyTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE, UMIYJbC TeJla, KWHETUYECKAsl YHEPIUs, NOTCHIMAIBHAS YHEPIUsl, MEXaHU4eCKas
pabota, Mexannueckas moiHocTb, KIIJ] mpocToro Mexanusma, cuia TpeHHUs CKOJIbXKEHUs, KO3(QPULUEHT TpeHHsl, aMIINTY/1a, IEPUOJ U YacTOTa KoJebaHuil,
JUIMHA BOJIHBI U CKOPOCTh €€ PAaclpOCTPAaHEHMsI): Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3NUECKUE BETUUYNHBI, 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE JISl €€ PELICHHUS, TIPOBOJUTH PACUETHI U OLIEHUBATh PEATHbHOCTH MOJYYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMYHHEI.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUThCSH:

® UCNONbL306AMb 3HAHUA O MEXAHUYECKUX SAGNEeHUAX 6 NOBCEOHEeBHOU JICU3HU 05 obecneyeHus be3onachocmu npu odopawjenuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMEamu, 05l COXPAHEHUs. 300P06bs U COONI00EHUs HOPM IKONO0SUHECKO20 NOBEOCHUs 8 OKpYdcarwel cpeoe; npugooums npumepbl
NPAKMU4ecKo20 UCNONb306AHUA QUSUYECKUX 3HAHUL O MEXAHUYECKUX SGIEHUAX U (QU3UYECKUX 3aKOHAX; NpuMepbl UCHONb308AHUSL B0300HOBIIAEMbIX
UCMOYHUKOB dHEP2UL; IKOLOSUUECKUX NOCIe0CMEULL UCCIe008AHUSL KOCMUYLECKO20 NPOCMPAHCMS,

® pasiuuams cpaHuybl NPUMEHUMOCIU QU3UYECKUX 3AKOHOS8, NOHUMAMb 6CeoOwull xapakmep @QYHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAaHeHUs
MEXAHUYECKOU IHepeUull, 3aKOH COXPAHEeHUs UMNYIbCA, 3AKOH GCEMUPHO20 MA2OMEHUS) U 0SPAHUYEHHOCHb UCNONb308AHUS YACMHBIX 3aKOHO8 (3axon IyKa,
Apxumeoda u 0p.);

® HAX0O0UMb AOEKEAMHYIO NPEONIONCEHHOU 3a0ayue u3ULecKyl0 MOOelb, paspeuams npooaemy KaK Had OCHO8e UMEIOWUXCS 3HAHUL NO MeXaHuKe ¢
UCNONb30BAHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMouju Memooo8 OYeHKU.

TenJioBbie ABJICHUA

BbInyCKHUK Hay4YuTCH:

® DPACIIO3HABATh TCIJIOBBIC SABJICHUA U 00BACHATL Ha Oase UMCIOIIUXCA 3HAHUM OCHOBHBIC CBOMCTBA MU YCIIO0BUA TPOTCKAHHUA 3THUX SIBJICHUI:



muddy3us, ”3BMEHeHHe o0beMa TeN MPU HarpeBaHUU (OXJIaXKICHHH ), OOJIbIIIAs CAKUMAEMOCTh Ta30B, Majlask CAKUMAEMOCTh KHUIAKOCTEH U TBEPABIX TEJl; TEIJIOBOE
paBHOBECHE, UCIApCHHE, KOHJICHCAIMs, IUIABICHUE, KPUCTAJUIM3ALUS, KHIICHWE, BIAXHOCTh BO3/yXa, pa3jMYHbIE CIIOCOOBI  TEIUIONepeaaun
(TEeTIoNPOBOTHOCTh, KOHBEKIIHS, M3IYYCHHE), arperaTHble COCTOSIHHS BEIICCTBA, MOTJIONMICHUE YHEPTUU MPH HCIAPEHUM KUIKOCTH U BBIICICHHE €€ MPHU
KOHJICHCAIIMHU T1apa, 3aBUCUMOCTh TeMITePaTypbl KUIICHUS OT JaBJICHHUS,

® OMWCHIBATH M3YUYCHHBIC CBONCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Yys (DU3MYECKHE BETUYHMHBI: KOJWYECTBO TEIUIOTHI, BHYTPCHHSS JHEPTHS,
TeMIepaTypa, ylellbHas TeIIOEMKOCTh BEIIECTBA, ye/IbHAS TEIUIOTa TUIABJICHHUS, yelIbHAS TeIIOTa TapooOpa3oBaHusl, yIeIbHAas TEIUIOTa CTOPAHUs TOILIMBA,
KOO QUIMEHT I0JIE3HOTO JCHCTBUSL TEIJIOBOTO [IBUTATEINS, NMpPH OIHMCAHWHM IPABHIBHO TPAKTOBATh (U3UUYECKUH CMBICI HCIIOJIB3YEMbIX BEJIHYUH, HX
0003HAYCHHS W SAMHHIIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIONINE TAaHHYIO (U3HUYECKYIO BEIMYMHY C JPYTHMH BEIMYMHAMU, BBHIYUCIATH 3HAUCHUE
(U3HYECKON BETUMINHBL;

® AHAIM3UPOBATH CBOWMCTBA TEJ, TEIJIOBBIC SBJICHHS M IPOIECCHI, HCIIOJIB3Ys OCHOBHBIC TOJIOKEHHUS ATOMHO-MOJICKYJIIPHOTO YYCHHSI O CTPOCHUHU
BEIIECTBA M 3aKOH COXPAHCHHUS SHEPTUU;

® pa3IMyYaTh OCHOBHBIC IPU3HAKY U3YUCHHBIX (DU3HMUYECKUX MOJICIICH CTPOCHHUS ra30B, )KUIKOCTEH U TBEPBIX TET,

® TPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCTIONH30BAHMS (PHU3UUECKIX 3HAHUN O TEIUIOBBIX SBICHUSX;

e pemaTh 3aJa4M, UCIIOJIb3YS 3aKOH COXPaHEHUS SHEPrHH B TEIUIOBBIX IMpolieccax W (opMysbl, CBA3BIBAIOIINE (HU3NYECKUE BETHUUHBI (KOTUYECTBO
TEIUIOTHI, TEMIIEpaTypa, yAebHas TeIJIOEMKOCTh BEIIECTBA, YACTbHAs TEIUIOTA IJIaBIICHUS, YIeIbHAs TEIIOTa MApO0Opa30BaHUs, yASIbHAS TEIUIOTa CTOPAHUS
TOTUTMBA, KOX(PQPUIIMEHT TMOJIE3HOTO JCWCTBUS TEIUIOBOTO JBUTATENs): Ha OCHOBE aHAIM3a YCJIOBUS 3aJadd 3allMChIBATh KPATKOE YCIIOBUE, BBIICIATH
¢dbu3nuecKkue BEIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE AJsi €€ pPEelIeHUs, MPOBOAUTH pacueThl U OICHHBATh PEATbHOCTh MONYUYEHHOTO 3HAYECHUS
(bu3nYeCcKOil BENUYNHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® UCNONL306aMb 3HAHUS O MENI0BbIX SGNEHUAX 8 MNOBCEOHEHOU JHCU3HU Olsl obecneyeHus 6e30nacHocmu npu obpaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAmuU, O0lisi COXPAHEHUsL 300P06bsi U COONI0EHUS HOPM IKONOSUHECKO20 NO0BEOCHUsl 8 OKpYxcarwell cpeoe; Npugooums npumepul
9KOI02UYECKUX NOCAOCMBUL pabombl 0gueamenell 6HYMpeHHe20 C2OPAHUs, MeNI08bIX U UOPOINEKMPOCMAHYUL,

® pasiuuams cpaHuybl NPUMEHUMOCIU QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceoOwull xapakmep GYHOAMEHMANbHbIX QuU3UYeCKUX 3aKOHO8 (3aKOH
COXpaHenusl IHepeUl 8 MEeNI08bIX NPOYECCAx) U 0OCPAHUYEHHOCHb UCNONIb30BAHUS YACTHBIX 3AKOHOG,

® Haxooumv A0eK8aAmMHYI0 NPeON0NHCeHHOU 3adaye usuyecKyro Mooensb, paspeuiams npobiemy Kak HA OCHO8E UMEIOWUXCA 3HAHUL O Menjloeblx



ABNEHUAX C UCNONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOuU Memooo8 OYeHKU.

JJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS

BbInyCKHUK Hay4uTCH:

® pAacro3HaBaTh SJEKTPOMATHUTHBIE SBJICHUS U OOBSICHATH Ha OCHOBE HMMEIOIIUXCS 3HAHUN OCHOBHBIE CBOICTBA WJIM YCJIOBHSI IPOTEKAaHUS 3TUX
SIBJIGHUM: DJIEKTpU3aLUs TEJl, B3aUMOJEHCTBHE 3apsA10B, SJIEKTPUUECKUN TOK U €ro JeMCTBUS (TEIIOBOE, XUMUYECKOE, MArHUTHOE), B3aUMO/ICIICTBUE MATHUTOB,
3JEKTPOMArHUTHASE UHAYKIUS, AEMCTBUE MarHUTHOTO OJISI HA IPOBOJHUK C TOKOM U Ha JBMXKYLIYIOCS 3apsDKEHHYIO YaCTHUILY, AEHCTBUE 3JEKTPUUECKOr0 MOJIs
Ha 3apsKEHHYIO YaCTULY, SJIEKTPOMArHUTHBIEC BOJIHBIL, IPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE U ITPEJIOMIICHUE CBETA, AUCIIEPCHS CBETA.

® COCTaBISITh CXEMbI DJIEKTPUYECKUX LIeTed ¢ MOCHe0BaTeIbHBIM U MapajulebHBIM COSAMHEHHEM SJIEMEHTOB, pa3jinyasl yCJIOBHBbIE 0003HAYCHHUS
AJIEMEHTOB JIEKTPUYECKUX Ienel (MCTOYHUK TOKa, KIIF0Y, PE3UCTOp, PEOCTaT, JJAMIIOYKa, aMIIEPMETP, BOJIILTMETD).

® UCIOJIB30BaTh ONTUYECKUE CXEMBI [Tl TOCTPOCHHS M300paKEHUH B TNIOCKOM 3epKalie M COOMparolieii TnH3e.

® OIMCHIBaTh HM3yYCHHBIC CBOICTBA TENl W JJIEKTPOMATHUTHBIC SBICHHS, WCHOIB3Yysd (DU3MUYECKHE BEIMYUHBI: DIIEKTPHUUYECKUHA 3apsii, CHiIa TOKa,
ANEKTPUUYECKOE HAIIPSKEHHE, AIEKTPUIECKOE CONPOTUBIICHHE, YIeIbHOE COMPOTUBIICHNE BEIIECTBa, pab0oTa JIEKTPUUECKOTO MOJIsI, MOIIHOCTh TOKa, (DOKyCHOE
paccTosiHue U ONTHUYECKasl CHJIa JMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA; MPU OMMCAHWU BEPHO TPAKTOBATh (hHU3HUECKUN
CMBICJ MCHOJIb3YEMBIX BEIMUYMH, UX 0003HAUEHUS W €IUHHIIBI U3MEPEHUS; HaXOAUTh (POPMYJIbl, CBSI3bIBAIOIINE JTAHHYIO (PU3MUECKYIO BEJIHMYHUHY C APYTrUMU
BEJIMYMHAMU.

® AHAJIM3UPOBATH CBOMCTBA TEJ, JEKTPOMArHUTHBIE SIBJICHUS U TPOILECCHI, UCHOIb3Ys (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsja, 3akoH OMma aJis ydacTka Leny, 3akoH J[xoyisa-Jlenna, 3akoH npsIMOJIMHEMHOTO paclpOCTPaHEHHS CBETA, 3aKOH OTPa)KEHHUS CBETA, 3aKOH IPEIOMIICHHUS
CBETa; IPU 3TOM pa3InyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHHUE.

® TIPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCTIOIH30BAHUS (PU3NUECKUX 3HAHUH O 3JEKTPOMArHUTHBIX SIBICHHUIX

e pemlaTh 3a/1a4M, UCHOJB3Ys (pu3mueckure 3akoHbl (3akoH Oma A yyacTka Lend, 3akoH Jxoynsa-JleHna, 3akoH NpsSMOJIMHEHHOTO paclpoCTpaHEHUs
CBETa, 3aKOH OTPAaXXCHMS CBETA, 3aKOH INPEIIOMJICHHS CBETa) U (OPMYIIbI, CBS3bIBAIONINE (PU3NUYECKHE BEIIMUYMHBI (CHJa TOKA, JIEKTPUUECKOE HampspKEHUE,
AJIEKTPUUYECKOE COMPOTHUBIIEHUE, YIEIbHOE CONPOTHUBICHHE BEIIECTBA, pab0OTa 3JIEKTPUUECKOTO OIS, MOLUTHOCTh TOKA, (JOKYCHOE PAacCTOSHHE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBeTa, GOpMYJIbl pacyeTa 3JIeKTPUUYECKOr0 COIPOTUBIICHHUS MPHU MOCIIEJ0BATEILHOM
Y NapajuleIbHOM COEAMHEHUH NTPOBOJHUKOB): HA OCHOBE aHAJIM3a YCIIOBUS 3a/1ayM 3alIUCBhIBATh KPATKOE YCIOBHE, BBIACIATh (PU3NUECKIE BEJIMYUHBI, 3aKOHBI U

(bOpMy.HBI, H€O6XOI[I/IMBIG AJId €€ pCHICHU A, ITPOBOAUTDL paCyYCThl U OLICHUBATHL PCAJIbHOCTD MOJTYYCHHOI'O 3HAYCHHU A (1)I/I3I/I‘-ICCKOI‘/1 BCJIMYHHBI.



BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX AGIEHUAX 8 NOBCEOHEBHOU JHCU3HU OISl 0becnedenus Oe30nacHocmu npu oopawenuy ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEamu, O0isi COXPAHEHUsL 300P06bsi U COONIOO0EHUS. HOPM IKONOSUHECKO20 NOBEOCHUsl 8 OKpYicarowell cpeoe; Nnpugooums npumepsl
BNUAHUSL INEKMPOMASHUTNHBIX UZTYUEHUL HA JCUBbIE OP2AHUZMbIL,

® pasnuuams 2paHuybl NPUMEHUMOCIU OUIUYECKUX 3AKOHOS8, NOHUMAMb 6Ceobwull xapakmep @QyHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHeHUs
NEKMPUUECKO20 3apA0a) U 0SPAHUYEHHOCb UCNOIb308AHUS YACMHBIX 3aKOHO08 (3akoH Oma 0nia yuacmka yenu, 3akon /[coyasa-Jlenya u op.);

® UCNONBL306aAMb NPUEMbl NOCMPOEHUS PU3UYECKUX MoOelell, NOUCKA U DOPMYTUPOBKU OOKAZAMENLCE GbLOGUHYMbBIX SUNOME3 U MeopemudecKux
8bI60008 HA OCHOBE IMNUPULECKU YCIMAHOBLEHHbIX (YaKmos;

® Haxooumsv AO0eK8AMHYI0 NPeONONCeHHOU 3adade Qu3uyecKyrd MoOelb, paspeuams npobiemy Kak HA OCHO8e UMEWUXCa 3HAHUL 00
NEKMPOMASHUMHDBIX ABLEHUAX C UCNONIbI0BAHUEM MAMEMANUYECKO20 annapama, max u npu NOMowiu Memooos OYeHKu.

KBaHTOBbBIC sIBIICHUS

BbINyCKHUK HAYy4YUTCH:

® pAacro3HaBaTh KBAHTOBBLIE SBICHUS U OOBSICHITH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WIJIM YCIIOBHUSI MPOTEKAHUS ITHUX SIBICHMIA:
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JIMHEHUATOTO CIIEKTPa U3JIy4YEHHUs aTOMA;

® OMKCHIBATh U3YUYCHHBIE KBAHTOBBIC SBIICHUS, UCTIOIB3Ysl (PM3MUECKUE BETMUYHUHBI: MAaCCOBOE YHCIIO, 3apsI0BOE YHCIIO, IEPUOI TTOIypaciaa, SHeprus
(OTOHOB; TIPH ONMKCAHUU MPABIIBHO TPAKTOBATH (PU3UUYECKHIT CMBICT UCTIOIB3YEMbBIX BEIHUMH, UX 0003HAYECHUS M €AUHUIIBI U3MEPEHUS]; HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE IAHHYIO (PU3HUYECKYIO BEJIMYUHY C IPYTUMHU BEIIMUYNHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BEITHUNHBI,

® AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, UCIIONB3YsS (PU3NUECKHE 3aKOHBI U TIOCTYJAThI: 3aKOH COXPAHEHHS YHEPTUU, 3aKOH COXPAHEHUS IEKTPUUYECKOTO
3apsijia, 3aKOH COXpPaHEHUsI MAaCCOBOTO YHCIIA, 3aKOHOMEPHOCTH M3JIyYEHHUS M TIOTJIOMEHHUS CBETa aTOMOM, IPU 3TOM Pa3iIM4aTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTHIECKOE BRIPAKEHUE;

® pa3iMyYaTh OCHOBHBIC TPU3HAKH TUTAHETAPHON MOJICIIA aTOMa, HYKJIOHHOW MOJICITH aTOMHOTO SIIpa;

® TPHUBOJUTH IMPUMEPHI TPOSBICHUS B MPUPOAC W IMPAKTUYCCKOTO HCIOJIB30BAHUS PATUOAKTHBHOCTH, SJICPHBIX W TEPMOSJIECPHBIX PEAKITHiA,
CTIEKTPAILHOTO aHAIIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® UCNnoMb306amb NOJIY4EHHble 3HAHUA 6 NOBCEOHEBHOU  IHCUHU npu 06pau;eHuu C npu60pa/wu U mexHuvecKkumu ycmpoﬁcmea/wu (cqemquk



UOHUBUPYIOWUX HACTIUY, O03UMEMP), 011 COXPAHEHUSL 300P06bsL U COONI00EHUSL HOPM IKOJI0SUHECKO20 NOBEOEHUs 8 OKpYcalowell cpeoe,

®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX A0€p C 0epeKmom MAccol,

®  PUBOOUMB NPUMEDPDL BIUAHUSA PAOUOAKMUBHBIX UTYYEHUL HA JHCUBbIE OP2AHUIMbL, HOHUMAMb NPUHYUN 0etiCMEUs: 003UMempa U paziuyams YCioeus
€20 UCNONb308AHUSL,

® NOHUMamb IKOJNO2UYecKUue npodnemMbl, BO3HUKAIOWUE NPU UCNONb30BAHUU AMOMHBIX DJIEeKMPOCMAHYUL, U NYMU peuleHus 2Mmux npooiem,
nepcneKmuesbl UCNOIb308AHUSL YRPABTIAEMO20 MEPMOSOEPHO20 CUHMESA.

JJ1eMeHTbI ACTPOHOMMHU

BbINyCKHUK HAYYHTCS:

e yKa3pIBaTh Ha3BaHMs IaHeT CONHEYHOM CUCTEMbI; pa3iudyaTh OCHOBHBIE MPHU3HAKM CYTOUHOTO BpAaIICHHs 3BE3JHOT0 Heba, aBrkeHus JIyHBI,
ConHIla ¥ TUTAaHET OTHOCHUTENBHO 3BE3;

® TIOHMMATH PA3THUHUS MKy TSIIMOIICHTPUICCKON U TEOICHTPUICCKOM CHCTEMaMH MUPA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® yKazvleams obwue CEOUCMBA U OMAUYUSA NIAHEm 3eMHOU 2PYNnbl U NAaHem-2ueanmos; manvix men CoaHeuHol cucmemvl U OONLWUX NIAHEm,
NOIb308AMBCS KAPMOLUL 3630H020 Heba Npu HAOII0OEHUSAX 36€30H020 Heba,

®  pasuuams OCHOBHbIE XaApPAKMEPUCTNUKU 36€30 (pazmep, yeem, memMnepamypa) COOmMHOCUMb Yeem 36e30bl ¢ ee memMnepamypol;

®  pasnuvantb cunomesvl O npoucxo:)fcdeﬁuu Conneunoti cucmemul.

V. Conep:xxanuey4eOHOro npeamMera
dDu3uka u pu3nyecKue MeToAbl U3y4eHHs NPUPOAbI

Ousuka — Hayka o npuponae. Pusmueckue Tena u sABieHus. Habmogenune u onucanue (uznyeckux sBieHUH. DU3NYECKHH SKCIIEPUMEHT.
MopenupoBaHue BICHUN U 0OBEKTOB MTPUPOIBI.

®u3nyecKue BEIUUYMHBI U X U3MepeHue. TOYHOCTh M MOrPEeIIHOCTh U3MEPEHN. MeXyHapoaHas CUCTEMA €INHULL.

Oduznyeckue 3aKOHbI U 3aKOHOMepHOocTH. Pu3nka M TexHuka. Hayunslii meron mo3Hanus. Ponb gu3uku B GopMHpOBaHMHM €CTECTBEHHOHAYYHOU
IPAMOTHOCTH.

MexaHnnyecKne siBJEHHUSA



Mexanunueckoe [BHXeHHE. MarepuanbHas Todka Kak MoJenb (usnueckoro tena. OTHOCHUTENBHOCTh MEXaHHW4ecKoro JBmxeHus. Cucrema
orcyera.du3nyeckre BEIUYMHBI, HEOOXOAUMBIE Ul OMMCAHUS JBMKEHHSI M B3aUMOCBS3b MEXAYy HUMHU (IIyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, BpEMsI
IBUKEHMsI). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKeHUE. PaBHOMepHOe ABM)KEeHHE N0 OKpyxkHOCTHU. IlepBblii 3akoH HploToHa M nmHEpLus.
Macca tena. [lnotaHocts BemectBa. Cwita. Equnauiiel cuiibl. Bropoii 3akon Herotona. Tperuit 3akon Herotona. CBoOogHOE nagenue Ten. Cuna TsHKeCTH. 3aKoH
BcemupHoro TtsaroreHus. Cuia ynpyroctd. 3akoH ['yka. Bec Tenma. HeBecomocTh. CBsA3b MEXAy CHIOW TSKECTM W Maccod Tena. JmHamomerp.
PaBHopelictByromas cuia. Cuna tpenus. Tpenue ckoiabxkenus. Tpenue nokos. TpeHue B NpUpoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs UMITylbca. PeakTuBHOE aBmkeHne. MexaHuueckas pabora. Momuocts. Dueprus. IloTeHnuanbHas U KHHETHYECKas
sHeprus. [IpeBpailieHne oJHOro B1/1a MEXaHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS MOJIHON MEXaHUYECKOW SHEPTHUH.

ITpocTeie MeXaHU3MBI. Y CIOBUS PAaBHOBECUS TBEPAOrO Teja, MMEIOIIETO 3aKPEIUIEHHYI0 OCbh ABM)KEHHA. MOMEHT cuibl. [lenmp msadgcecmu mena.
Peruar. PaBHOBecue cui Ha peluare. Peluaru B TexHuke, ObITy U npupoje. [loaBuxHble M HemoJIBUXKHbIE OJ0KH. PaBeHCTBO paboOT Hpu HUCMONIB30BaHUU
MIPOCTBIX MEXaHNU3MOB («30JI0TOE MPABUIIO0 MEXaHUKWY). KoadduimeHT mone3Horo aeiicTBus MeXaHU3Ma.

JaBnenue TBepabIX Ten. Eqununsl uzmMepenus nasieHus. CrnocoObl n3MeHeHus AasieHus. JlaBneHue sxujakocteil u razoB 3akoH [lackans. JlaBnenue
KHMJIKOCTM Ha JTHO U creHKu cocyna. CooOmatommecs cocynsl. Bec Bo3znyxa.ATmocdepHoe naBienue. M3mepenue atmocdepHoro aasieHus. OnbIT
Toppuuennu. bapomerp-anepous. ATMochepHoe 1aBieHNEe Ha pa3IMYHbIX BBICOTaX. [ MapaBinyeckue MexaHu3Msl (ipecc, Hacoc). JlaBieHue *UIKOCTH U ra3a
Ha MIOrpyKEHHOE B HUX Teslo. ApxumeioBa cuia. [InaBanue ten u cynos BoznyxomiaBanue.

Mexanunueckue konebanus. [lepuon, yactora, amruintyna konebanuil. Pesonanc. Mexanuueckue BOJIHBI B OJTHOPOAHBIX cpenax. JlinHa BOJIHBI. 3BYK
KaK MeXaHu4eckas BojHa. [ poMKOCTb U BBICOTA TOHA 3BYKA.

TenJioBble ABJICHUA

Ctpoenue BemiecTBa. ATOMBI U MOJIEKYINbI. TeIIoBoe IBM)KEHHE aTOMOB U MoJieKyl. Juddys3us B razax, >KUIAKOCTIX U TBEPAbIX Tenax. bpoynosckoe
osudcenue. Bzanmonelicteue (MpUTSHKEHUE M OTTAJIKWBAHKE) MOJIEKYJI. ATperaTHble COCTOSIHUS BellecTBa. Pa3nuuue B CTpOEHUM TBEPABIX TeJ, KHUIKOCTEN U
ra3os.

TennoBoe paBHoBecue. Temmeparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO XAaOTHUECKOTo IBIKEHHs dvacTull. BHyTpeHHss sHeprus. PabGora u
Terionepeiada Kak crnocoObl U3MEHEHHUs] BHyTpeHHel sHeprun tena. TemnonpoBogHocTs. KonBekuus. M3nyuenue. [Ipumepsl Teronepenauu B Ipupojie u
texHuke. KoauuecTBo TeruoThl. YenbHas TEIMIOEMKOCTb. YJelbHas TEIUIOTa CropaHHsl TOIJIMBA. 3aKOH COXpPAHEHHUsS U MPEBPALEHUS SHEPruu B

MCXAaHUUYCCKHUX W TCIJIOBBIX IIPOLCCCax. IInaBnenne u OTBCPACBAHUC KPUCTAJIMYCCKUX TCII. YHGHBHHH TCIIJIOTA IIJIaBJICHHUA. I/IcnapeHHe U KOHACHCAaI M.



[Tornomenne >HEPruu MpH UCHAPEHUU >KUIKOCTH U BBIJENIEHUE €€ MpU KOHAeHcanuu napa. Kunenue. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JaBJICHUS.
VYaenbHas TemioTa mapoodpa3oBaHUs U KOHJeHcauuu. Bnaxknocts Bo3ayxa. Pabora rasza npu pacmupenuu. [IpeoGpasoBanusi sHEPrUM B TEILIOBBIX MalIMHAX
(mapoBasi TypOWHa, IBUraTelb BHYTPEHHETO CrOpaHWs, peakTuBHbIA aBurarens). KIIJ| TemnoBoit MmammHbl. Oxorocuueckue npobdnemvl UCHONb308AHUS
MEeNnI08bIX MAUUH.

DJIEeKTPOMarHUTHbIE SIBJIEHUSI

Onektpuzanus ¢uznyeckux Ten. BiaumopeiicTBue 3apshkeHHBIX Ted. [IBa poma anekTpuyeckux 3apsafoB. JlemuMOCTb 3JIEKTPUYECKOTo 3apsja.
DONeMEHTapHBIA JJIEKTPUUYECKUN 3aps]. 3aKOH COXPAHEHHUs JJIEKTPUUYECKOro 3apsifa. [IpoBOOHMKH, NOJYNPOBOJHUKHA U H30JSATOPBI AJIEKTPUUYECTBA.
DNEeKTPOCKON. DIEKTPUUECKOE M0JIe KaK 0COObIN BUA MaTepuu. Hanpsscennocms snekmpuyecko2o nois. JIeficTBUe 3NeKTPUYECKOro MoJis Ha AJIEKTPUUYECKUE
3apsabl. Kondencamop.OHepaus s1ekmpuyecko2o nojis KOHOeHcamopa.

DneKTpuyecKuil TOK. ICTOUHHUKY 37€KTPUUYECKOT0 TOKA. DIEKTPUUECKas LIeNb U €€ COCTaBHbIE yacTH. HampaBieHue u 1eHCTBUS 3JIEKTPUUECKOTO TOKa.
Hocurenu snextpuueckux 3apsaoB B Meramiax. Cuia Toka. DJIEKTPUYECKOE HAmNpsyKEeHUE. DJIEKTPUUYECKOE CONPOTHUBIIEHUE MPOBOJHUKOB. EnuHUIBI
COIPOTHBIICHUS.

3aBUCUMOCTh CUJIBI TOKa OT HampspkeHus. 3akoH Oma Juisi ydacTka Lenu. YJenbHoe comnportuBieHue. Peocrtatsl. IlocnenoBaTenbHoe cOoeMHEHHE
IpoBOAHMKOB. [lapaienbHoe coeAMHEHHE TPOBOIHUKOB.

PabGora »snexTpuueckoro Imosis MO MEPEMENIEHUI0 S3JIEKTPUUECKUX 3apsaoB. MOIIHOCTH AlIEeKTpUYecKoro Toka. HarpeBaHue mnpoBOJHUKOB
ANEKTPUYECKUM TOKOM. 3akoH J[>koyus - JIeHna. DnekTpruueckue HarpeBaTelbHble M OCBETUTENIbHbIE TPUOOPHL. KopoTkoe 3aMbIkaHuE.

MarnutHoe none. Uuayknus MarHuTHOrO noJig. MarautHoe noje Toka. OnslT Dpcerena. MarHuTHOE 1oJie MOCTOSTHHBIX MarHUTOB. MarHuTHoe moJie
3emin. DJIEKTpOMarHuT. MarHuTHOe 1oJie KaTylmKd ¢ TOKOM. [IpuMeHeHue s31eKTpoMarHuToB. J[eicTBME MAarHMTHOTO MOJsl Ha MPOBOJHHMK C TOKOM M
JBIDKYIYIOCS 3apsKeHHYI0 yactully. Cuna Amnepa u cuna Jlopenya. DNeKTpoABUTATENb. SIBIEHNE 3IEKTPOMarHuTHON MHAYKIHs. OnbiTel @apajes.

DneKkTpoMarHuTHele Konebanus. Konebamenvuwiii koumyp. Onekmpozcenepamop. Ilepemennviii mox. Tpancghopmamop. Ilepenada sneKkTpuyecKon
SHEpPIUM Ha pacCTOSHUE. DIIEKTPOMArHUTHBIE BOJIHBI U MX CBOWCTBA. [Ipunyunsi paouoceazu u menesudenus.BausHue 21eKmpomMasHumublx uziyyeHuu Ha
JHCUBbIE OP2AHUIMBI.

Cser — anekrpomarHuTHble BojHa. CkopocTh cBera. VMcTounuku cBera. 3aKOH MPSIMOJIMHENMHOIO pacHpoCTpaHEHUE CBeTa. 3aKOH OTpa)KeHHs CBETa.
[Tnockoe 3epkano. 3akoH mperaomieHUs cBeTa. JIuH3bl. DOKYCHOE pacCTOSHHME M ONTHUYecKas cuiia JHMH3bL. M300pakeHue mpeamera B 3epKajie U JIMH3E.

Onmuueckue npubopsi. I'na3 xak ontudeckas cucrema. Jlucnepcus csera. Mumepghepenyus u ougppakyus ceema.



KBaHToBbIE IBJIEHHSA
Crtpoenue atomoB. [InmanerapHas Mmojaenb aroma. KBaHTOBBIN XapaKTep MOTJIONICHUS U UCITyCKaHUs CBeTa aroMaMu. JIMHeiyaTpie ClIeKTPHI.
Omnsite Pe3epdopna.

CocraB atomHOTO siipa. [IpoTOH, HEUTPOH U ANIEKTPOH. 3aKOH DUHINTEHHA O IPONMOPIIMOHATILHOCTA MACCHI U SHEPTUU. [Jehexm macc u suepausi cesa3u
amomuuix s0ep. PannoaktuBHocTh. [lepuoa monypacnana. Anbda-uznyuenune. bema-uznyuenue. I'amma-u3nydenue. Snepusie peakuuu. ICTOYHUKHA SHEPTHHA
Comnniia u 3Be3. SaepHast SHepreTHKa. Jxorocuieckue npooiemvl pabomsl amomMHuIX aekmpocmanyuil. J1o3uMeTpus. Bruauue paouoaxmuHulx usryuenuil Ha
JHCUBBLE OP2AHUIMDL.

Ctpoenne u 3BoJonns Beenennoii

['eonieHTpUYECKass U TEIMOLCHTPUYECKas cucTeMbl Mupa. dusndeckas npuponaa HeOecHbIX Ten ConHeuHo# cuctembl. [Iporcxoxknenue ConHedHOU
cuctembl. ®uzndeckas npuposa Comnina u 38e31. Ctpoenue Beenennoit. Dpomonus Beenennoii. ['unoresa bomnbioro B3psiBa.

I[IpumMepHbIe TEMBI JIA00PATOPHBIX U MPAKTHYECKHUX PadoT

JlaboparopHbie pabOThI (HE3aBHCUMO OT TEMATHYECKOUN MPUHAIICIKHOCTH) JIEISITCS CICTYIONINE THTIBI:

1. [IpoBeneHue nNpsMbIX U3MEPEHUN (PU3NYECKUX BETUYUH
2. Pacder o nony4eHHbIM pe3ysibTaTaM MPSMbIX U3MEPEHHUH 3aBUCHMOTr0 OT HUX IapameTpa (KOCBEHHbIE U3MEPEHU).
3. Habntonenne sBeHUMH W TMOCTAaHOBKA OMNBITOB (Ha KayeCTBEHHOM YpPOBHE) IO OOHApyXeHHIO (DaKTOPOB, BIUSIOLIUX Ha

MPOTCKAHUC TaAHHBIX SIBIICHUH.

4. HccnenoBanmne 3aBUCUMOCTH OJHOW (DM3MUYECKON BENUYHHBI OT APYroW C MPEACTaBICHHUEM pEe3yNbTaTOB B BHUAE TpaduKa WIH
TaOIUIIBL.

5. [TpoBepka 3aaHHBIX MPEIITOJIOKECHHUN (TPAMbIC U3MEPEHHS (DH3MYCCKUX BEJMYMH U CPAaBHEHHUE 33JIAaHHBIX COOTHOIICHUN MEXTY

6. 3HAKOMCTBO C TEXHUYECKHUMH YCTPOMCTBAMH U UX KOHCTPYHUPOBAHHUE.

JIrobast pabovas mporpamMma JOJDKHA MpelyCMaTpUBaTh BBHIOJIHEHUE J1JAOOPAaTOPHBIX pabOT BCeX yKa3aHHBIX THIOB. BbIOOp TeMaTHKH U yncia padoT
Ka)KJI0TO TUIIA 3aBUCUT OT 0COOEHHOCTEN paboyeii mporpammsl 1 Y MK.
IIpoBenenue npsiMbIX H3MepeHUil PU3NYeCKUX BeJIUYNH

1. N3mepenue pazMeposB Tell.



N3mepenne pa3smMepoB MajbIX Tell.

N3mepenne mMacchl Tena.

N3mepenue oobema Tena.

W3mepenue Cuibl.

W3mepenne BpeMeHH Ipoliecca, Ieproia KojaeOaHui.
N3mepenune temmeparypsl.

W3mepenue naBieHus Bo3Iyxa B OaJUIOHE MO/ HOPIIHEM.

© 0o N o g bk~ w DD

N3mepenne cuiibl TOKa M €ro peryJinupoBaHue.

10.  HM3mepeHue HanmpsHKCHUS.
11.  HM3mepeHue yrioB NMaJCHUS U MPEIOMIICHHUS.
12. U3mepenue GpOKyCHOTO pacCTOSHHUS JIMH3BI.

13.  U3mepeHue paanoakTHBHOTO (OHA.
PacyeT 1o noJiy4eHHbIM pe3y/IbTaTaM NPAMbIX H3MePeHUI 3aBUCHMOI0 0T HUX apamMeTpa (KOoCBeHHbIe H3MepeHHs)
W3MepeHue NI0THOCTH BellecTBa TBEPAOIo Teja.
Ornpenenenne ko3P puimeHTa TPEHUS! CKOIbKEHHUS.
Omnpenenenne KecTKOCTU IPY>KUHBI.
OmnpeneneHue BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH HAa OTPYKEHHOE B )KUIKOCTH TEJIO.
OmnpezneneHre MOMEHTA CUIIBI.
H3mepeHne cKopoCTH paBHOMEPHOTO JIBHKCHHSL.
N3MmepeHne cpeiHeil CKOPOCTH JBHKECHUS.

I/IBMepeHI/IC YCKOPEHUA PAaBHOYCKOPCHHOTO ABUXKCHUS.
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Omnpenenenue pabOTH M MOIITHOCTH.

[EN
o

Omnpenenenne 4acToThl KoeOaHUM Ipy3a Ha IPYKUHE U HUTH.

[EN
=

OrnpesenieHne OTHOCUTEIBHON BIIaKHOCTH.

[EEN
N

OHpGI[eJICHI/Ie KOJIMYECTBA TCIIJIOTHI.



13.
14.
15.
16.
17.

OnpeneneHre yaeabHOU TEMIIOEMKOCTH.

N3mepenne paboThl 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA.
N3mepenue conpoTUBIICHUS.

OrnpezenieHre ONTUYECKON CUITbI TUH3BI.

I/ICCJ'IG,I[OBaHI/IC 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI OT obbeMa l'IOl"py>K€HHOI>i HYaCcTu OT INIOTHOCTH XUJIKOCTH, €€ HE3aBHUCUMOCTHU OT

INIOTHOCTH U MAcCChI T€J1a.

18.

I/ICCJIGI[OBEIHI/IC 3aBUCHUMOCTHU CUJIBI TPCHUA OT XapaKTCpa NOBCPXHOCTH, €€ HE3AaBUCUMOCTH OT IIOIIAIH.

Haﬁ.mol]e}me SIBJICHUHM M MOCTAHOBKA OIBLITOB (Ha Ka4Y€CTBCHHOM ypOBHe) mo 06Hapymeﬂmo (l)aKTOpOB, BJIMAIOIINX HA MPOTEKAHUE JAaHHbIX

ABJICHU

© © N o gk~ w DN PE

e R N S O = e
o o k~ w N = O

HaGnronenue 3aBucUMOCTH Niepuojia KojaeOaHHii rpy3a Ha HUTH OT JJIMHBI U HE3aBUCUMOCTH OT MacChl.
HabmroneHne 3aBUCMMOCTH IIEpUoJia KoJaeOaHHil rpy3a Ha IPYKUHE OT MacChl U JKECTKOCTH.

HabmroneHne 3aBUCMMOCTH JaBJICHHS ra3a OT 00beMa U TEMIIEPATYPBIL.

HaOGnronenue 3aBUCUMOCTH TEMIIEPATYPhl OCTHIBAIOLIEH BOABI OT BPEMEHH.

HccnenoBanue ABJIEHUS B3aUMOACHCTBHSI KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHOW MHYKITUH.

HabmroneHune siBieHUs OTpaXXeHUs U IPEIOMIICHHS CBETA.

HaGnronenue siBleHUs! TUCTIEPCHH.

OOHapy:xeHue 3aBUCUMOCTH COITPOTHBIIEHUS POBOIHUKA OT €T0 NMapaMeTpOB U BEIIECTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B AKUIKOCTH OT 00beMa MOTPY>KEHHON YacTH.

HccnenoBanue 3aBUCUMOCTH OJTHOM (pU3MUECKON BEIMUUHBI OT IPYrOM C MPEACTaBICHUEM Pe3yIbTaTOB B BUJE rpauKa WM TaOJIUIIbI.
HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KEHUM 0€3 HayaJlbHOW CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U MYTH NPU PABHOYCKOPEHHOM JIBUKECHHH.
HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS OT CHJIbI JaBJICHHUSL.

HccnenoBanue 3aBUCUMOCTH Jie(opMalvy MPY>KUHBI OT CHIIBL.



17. HccnenoBanue 3aBUCUMOCTH Teproa KoJieOaHU Tpy3a Ha HUTH OT JIJTUHBI.

18.  HccnenoBanue 3aBUCHMOCTH NEpHOA KoeOaHUH Tpy3a Ha MPYKHUHE OT )KECTKOCTU M MacCChl.
19.  UccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA Y€pe3 MPOBOJHUK OT HANPSKECHUSI.

20.  HccnenoBanue 3aBUCUMOCTHU CHJIBI TOKA Yepe3 JIAMIIOUKY OT HAPSKCHUS.

21.  HccnenoBaHue 3aBUCHUMOCTH YIJIa MPEIOMIICHHS OT yIJla aJileHusl.

IIpoBepka 3aJaHHBIX NPeEANOJIOKeHHH (NMpsAMbIe M3MepPeHUusl (PU3NYECKUX BEJUYUH U CPAaBHEHHE 32JaHHBIX COOTHOUIEHWH MEXIy HUMH).

IIpoBepka rumores

1. [IpoBepka rumoTe3sl O JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TPYOKE OT TEMIIEPATYPHI.
2. [IpoBepka runoTe3sl 0 NPSIMON MPONOPLUOHATBHOCTH CKOPOCTH IIPU PABHOYCKOPEHHOM JIBUKEHUH MPOIACHHOMY IIyTH.
3. [IpoBepka rUNOTE3bl: MPU MOCIEIOBATEIBHO BKIIOUEHHBIX JAMIIOYKM M IPOBOJHUKA WM ABYX MPOBOJHUKOB HANPSHKEHUS CKJIAJbIBATH

HeNb3s (MOXKHO).
4. [TpoBepka mpaBuIiIa CI0KEHUS TOKOB HA ABYX MapajlIeIbHO BKIFOUEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOHCTBAMU U UX KOHCTPYHPOBAaHHE

5. KoHcTpynpoBaHue HaKJIOHHOM MJIOCKOCTH ¢ 3a/laHHbIM 3HaueHueM KII/1.

6 KoHcTpynpoBanue apeomMeTpa 1 UCIIBITAHUE €r0 PabOTHI.

7. COopKa AIeKTPUIECKOM e U U3MEPEHUE CHIIBI TOKA B €€ PA3IMYHBIX ydacTKax.
8 COopKa 37eKTpOMarHuTa U UCIbITaHUE €ro JeHCTBHUS.

9 N3yueHue 351eKTpUYEeCcKOro ABUraTessi IOCTOSHHOIO TOKAa (Ha MOJIEINN).

10.  KoHcTpympoBaHHE AJIEKTPOABUTATENS.

11.  KoHcTpyHupoBaHHe MOJAEIHU TeJIEeCKOMa.

12.  KoHctpyupoBaHHE MOJIENH JIOAKH € 33JJaHHON T'PY30I0IbEMHOCTHIO.

13.  Omuenka cBoero 3peHus 1 oJ00p OYKOB.

14.  KoncTpyupoBaHHe MPOCTENUIIET0 reHepaTopa.

15.  H3yueHue cBOMCTB M300paKeHUS B JIMH3AX.



TemaTnueckoe
IJIAHUPOBAHUE

®usuka — HayKa o
pupoJie

(4 gaca)

Crpoenue
BEIIECTBA

(6 gacoB)

JIBrxeHne n
B3aUMOJICHICTBUE
ten (21 gac).

VI.

OcHOBHBIE BUIbI YICOHOH JCATEIHHOCTH
y4aluxcs

[IpenmeTtHbie neCTBUS

[TpuBoaUTH pUMEPHI (HU3UYECKOTO
Tella, SIBJICHUSA, Pa3/IM4aTh BEILECTBO U
TEJIO0.

OHpeI[eJ'H/ITB LHCHY ACJICHUA U
IOrpCIIHOCTb.

OmnpenensiTe 00BEM KUAKOCTH C
MIOMOIIBIO MEH3YPKH.

[TprBOIUTH IPUMEPHI, JTOKA3BIBAIOLINE
CYIIECTBOBAHHUE MOJICKYJI; OMIPEICISTh
COCTaB MOJIEKYIT; pelIaTh KaueCTBEHHbBIC
3amayu Ha 1-e monoxxenne MKT.

OrmpenensTh pazMep MaJioro Tela.

Pemarp kauecTBEHHBIE 3a/1a4M Ha
nanHoe nonoxxenne MKT; noka3siBaTh
JBUKEHHE MOJIEKYJI; SKCIIEPUMEHTAIbHO
JIOKa3bIBaTh 3aBUCUMOCTb CKOPOCTH
mud¢y3uu oT TeMIepaTypbl, 0ObIACHATh
CMauMBaHUE U KaWJUIPHBIE SIBICHMUS.

Pemrenne kauecTBEHHBIX 3a1a4.

[IpuBOAUTE IPUMEPBI PA3IUYHBIX BUIOB
JBIKEHUs, MAaTEpUaAIbHOU TOYKH,
JTIOKa3bIBATh OTHOCUTEIBHOCTD

7 kJIacc

MetanpeameTHble pe3yiabTaThl

[To3naBarensubieY Y /]

AHaIu3upoBaTh, CPABHUBATD,
KiaccuuupoBarh 1 00001I1aTH
W3YYCHHBIC IOHSATHUS

[TpoexTHpoBaHue U MIPOBEAECHUE
HaOJII0/IEHUS IPUPOTHBIX
SBJICHUH C MCIIOJIb30BaHUEM
HEOOXOIMMBIX U3MEPHUTEITHHBIX
npuOOpOB.

[IpencraBisaTs UHGOpPMALIHIO B
BUJIE KOHCIIEKTOB, TaOJIHII, CXEM,

rpaduKoB.

TeMaTnuyeckoe NJIAHMPOBAHUE

PerynstuBubie YV ][]

[InanupoBaTh CBOXO
VHAMBUYAJIbHYIO

00pa3oBaTeNbHYIO TPACKTOPHIO.

BoiaBurate Bepcuu perieHus
po0JIeMbl, 0CO3HABATH
KOHEYHBIN pe3ynbTar, BRIOUPaTh
13 NPCAJIOKCHHBIX CPCACTB U
UCKaTh CAaMOCTOSITETTLHO
CpeACTBa JOCTIKEHHS [IEIIH.

BoiaBurate Bepcuu perieHus
po0JIeMbl, 0CO3HABATh
KOHEYHBIN pe3yibTar, BEIOUpaTh
U3 TIPEUIOKEHHBIX CPEICTB U

Kommynukatusabie YV ]|

OtcrauBasi CBOIO TOUKY
3pEHHsI, IPUBOIUTH
apryMeHTbI, TOATBEPKAAs
ux (hakramu

YMeTb npu3HaBaTh
OLIMOOYHOCTH CBOETO
MHEHUS (€CTTU OHO TaKOBO)
U KOPPEKTUPOBATh €TO.

YMeTh B3IVISIHYTh Ha
CUTYallUIO C MHOW MO3UIUU
Y IOTOBapUBaThCs C
JIFOIBMH UHBIX TTO3UITHH.



JBUKEHHUSI, TYTU, TPACKTOPUH.

[TpumensaTs GopMyIbl CKOPOCTH,
OIMCHIBATH JIBWKEHHUE TI0 TpaduKy
CKOPOCTH, OTIPENIENIATH CKOPOCTh T10
rpaduKy, CTPOUTH TpaprK CKOPOCTH U
JBHIKCHUS; TIEPEBOIUTH €INHHIIBI
n3Mmepenus ckopoctu B CH.

Pematsb 3a1auu Ha 1aHHBIE (OPMYIIBL.
Pemars rpaduueckue 3amaqm.

CpaBHUBaATh MACChI T€JI MPU UX
B3aUMOIE€HCTBUH.

HpI/IBO,I[I/ITb IMPUMCEPLI ABHIKCHUSA 110
HWHCPpLUH,; pClIaTh 3aJ]a4H 110 TEMC.

OmnpenensTs MIOTHOCTD MO TAaOJIUIIE;

NEepCBOAUTL CANHUIIBI IINIOTHOCTHU B CH.

Pemats 3amaun 1 u 2 ypoBHeil Ha pacueT
IJIOTHOCTH, MAcChl, 00bema; paboTaTh C

TaOJIUYHBIMU JTaHHBIMU.
PaGoratk ¢ Becamu, MEH3YPKOM.
[TpoBOIUTH pacueT MIOTHOCTH U
paboTarh ¢ TaOIUIEH TUIOTHOCTH.
3anaun 2 U 3 ypoBHs.

Ilonp30BaThCA ANHAMOMCTPOM.

I'paduuecku n3o0paxarb CHITy U
HAaXOJUTh PABHOJICHCTBYIOIILYIO

HUCKaTh CaMOCTOATCIBHO
cpeacTBa NOCTHIKCHUS LCIIN.



JlaBneHue TBEpAbIX
TeJl, )KUAKOCTEH 1
ra3os (21 ygac).

HECKOJBKHX CHIJI.

N3o0paxkats rpadyuuecku CHITy
YIIPYTOCTH, €€ PACCUUTHIBATh, H3MEPSTh.

I'padmuecku n300paxkarh CUILY TSXKECTH
Y pacCUUTHIBATH €€.

Paznuyare Maccy Tena U Bec Tela;
OIIPEAETATH BEC TeJa C MOMOILBIO
JMHAMOMETPA, TpapuIeCcKu H300paxkaThb
BEC.

I'pagyupoBath NpyXUHY U U3MEPSIThH
CHUJIBI TUHAMOMETPOM.

N3o06paxaTs rpaguuecku cuily TpeHus,
MU3MEPSITH CHUITY TPEHHUS.

Pemiate kauecTBEHHbIE 3a/1a4H;
HKCHEPUMEHT IO ONPENEIECHUIO
JaBieHHs Opycka.

Pemarts kauecTBEHHBIE 3aJ1a9H; [IpoBenenue onsira.
MIPOBOJIUTH ONBITHI HA 3aKOH [lackans.
YcraHaBiIMBaTh NPUYNHHO-

Pemrats kauecTBEHHBIE 3a/1a4U; CJICICTBEHHBIE CBSI3H.
MIPUBOJUTH IPUMEPHI IPUMEHEHUS
aKBaJIaHTa U TITYOMHHBIX aIIaparos. IIpoBOUTHE CAMOKOHTPOJIB.

Pemartp pacuerHble 3a1auu 1 1 2 ypoBHs. YMeHUE BbIIEIATH II1aBHOE.

[IpuBOAUTE IPUMEPHI TPAKTUIECKOTO YMeTb J1enaTh BBIBOJ.
IPUMEHEHHsI COOOIIAIOIIUXCS COCYI0B.

[Tonb30BaTbes GapOMETPOM-aHEPOUIOM.

[InanupoBaTh CBOIO
VHUBUIYAJIbHYIO
00pa30BaTeNbHYIO TPAEKTOPHIO.

Y4uThCS KPUTUYHO
OTHOCHUTBCS K CBOEMY
MHEHUIO, YMETh
MpU3HABaTh OLIMOOYHOCTh
CBOETO MHEHHUS



Oueprus. Pabora.

MommHoCTh
(144acos).

Peszeps

(4 gac)

Tematnueckoe
T1J1 aHI/IpOBaHI/Ie

[IpenmeTHbIEe 1EMCTBUS

Pemenne kauecTBEHHBIX 3aga4.
ITons30BaThCsA MaHOMCTpaMH.

OOBsicHeHHE TPUYHMHBI BOSHUKHOBEHUS
apXUMEN0BOM CHJIBL.

Omnpenensars cuity Apxumena. Pabora ¢
TaOJIHIIEH;

Brrsicuars yCJ10BUA 1JIaBaHU TCII.

Pemars 3a1aun 1 u 2 ypoBHs.

Pemats xauecTBEeHHBIC 3a4a4u Ha BHU/bI

U IIPCBpAIICHUA MEXaHUYECKOU OHCPI'UH.

N306paxkaTh peryar rpaduuecku;
OMPEIEIISATh IICYO CUJIBL.
dopmynrpoBaTh YCIOBHE PaBHOBECHE
pbIyara.

BBINOIHATE ONBIT U IMPOBCPUTH YCIIOBUC
PaBHOBECUEC pbIyara.

[IpuBOIUTE pUMEPHI NTOJIE3HOH U
3aTpayeHHOM paboThI.

OcHOBHBIE BU/IbI YU€OHOH
JEeSATENIbHOCTH yJaluXxcs

YcraHaBiMBaTh NPUYNHHO-
CJIEZICTBEHHBIE CBSI3H.

YMeHue MpOBOIUTE OIIBITHI,
JIeJIaTh BBIBOBI, 0000IIATE.

HpOBOI[I/ITB CaMOKOHTPOIJIb.

8 kiaacc

MeranpeaMeTHbIepe3yIbTaThl

JlaBaTh OLIEHKY CBOMM
JMYHOCTHBIM KayecTBaM U
yepTaM Xapakrepa

YMmeTh paboTaTh B MaJIbIX
rpymnmnax



«TemmoBsie
SIBICHUS (26
4acoB).

YMeTh U3MEHATh BHYTPEHHIOIO
SHEPTHIO Tella PA3INIYHBIMU
criocobamu.

YMeTh OOBSICHITH Pa3INyuHbIE BUIBI
remionepenayn Ha ocHoe MKT u
OOBSACHATH MPUMEHEHUE PA3TUYHbBIX
BHUJOB TCIUIONCPCaAAYN.

YMeTb pacCUUTHIBaTh BHYTPEHHIOO
SHEPIHUIO.

YMeTh u3MepsATh TEMIIEPATypy.

PaccunTeIBaTh KOJTMYECTBO TEIIOTEHI.

YMeTh onpenesaTh yaelbHY0
TEIIOEMKOCTb TBEPJOTO TENa.

IIpuMeHATh 3aKOH COXpaHEHUs
JHEPIHUH.

YMeTh NpUMEHATh ypaBHEHUE
TEIUIOBOTO OaytaHca.

OOBSICHATH arperaTHble COCTOSHUS
BeniecTsa Ha ocHoBe MKT.

ITosp30BaThCS TAOIHUIIAMH,
PacCUMTHIBATH KOJIMUYECTBO TEMIOTHI
IIpU JaHHBIX (a30BBIX Mepexoax,
OOBSCHSTH MPOIECCH HA OCHOBE
MKT.

ITonp30BaThbCA TaOIUIIAMU,
OOBSICHATH MPOLIECCH HA OCHOBE

[To3naBarensubIeY Y /]

PaboraTh ¢ KHUTOH, IPOBOIUTH
HaOIOICHHUS.

YcraHaBiMBaTh NPUYNHHO-
CJIEZICTBEHHBIE CBSI3H.

YMeTh HHTEPIPETUPOBATS.

YMeTb NpOBOAUTH
DKCIEPUMEHT.

YMeTs 0000111aTh.

OpFaHI/ISOBBIBaTB " IpOBOOUTH
CaAMOKOHTPOIJIb.

YMmerb paboTaTh 1O aNropuTmy.

PerynstuBubie YV /|

DopMyIHUpYyIOT
MIO3HABATEJIbHYIO 1LIEJIb,
COCTaBJISIOT IJIaH U
ITOCJICIOBATENLHOCTD JEHCTBUM
B COOTBETCTBHUH C HEH.

Crapsr yueOHy0 3a/1a4y Ha
OCHOBE COOTHECEHHUS TOT0, UTO
y’K€ U3BECTHO U YCBOCHO, U
TOTO, YTO €I1I€ HEN3BECTHO

Kommynukatusnsie YV ][

[TnanupyroT o0mme Criocoob!
paboTsl. Mcnons3yroT
aJICKBaTHBIC SI3BIKOBBIC CPE/ICTBA
JUISL OTOOpaXKEHUsI CBOMX YYBCTB,
MBICJICH U TTOOYKIECHUH.

VYyarcs apryMeHTHPOBaTh CBOIO
TOYKY 3pEHMSI, CIIOPUTD U
OTCTauBaTh CBOIO MTO3HIINIO
HEBPaX1€OHBIM IS ONIOHEHTOB
obpazom



DNeKTpUYECcKue
SIBIICHUS

(30 gacos).

MKT.

Ymern HU3MEPATHh U paCCUUTHIBATH
BJIA)KHOCTBH BO3ayXa.

OOBsICHATD pabOTy TYpOUHBI,
paccuutbiBath KIIJI TennoBbix
JIBUTaTEJIEH.

OHpGI[CJISITB 3HAKU SJICKTPHUYCCKUX
3apsAa10B BSaHMOHeﬁCTBYIOHlHX TCII.

YMeTb onpenensaTs KOJINn4eCTBO
JJIEKTPOHOB B aTOME, YHUCIIO
IIPOTOHOB U HEUTPOHOB B sJIpe,
COCTaBJIATH SIZICPHBIE PEAKLIMU.

OOBsICHATH pacpe/esieHne
AIIEKTPUYECKUX 3apsI0B IIPU
Pa3INYHBIX CIOCO0aX AIEKTPU3ALINH.

I/I306pa)KaTB CHJIOBBIC JIMHHNU
SJICKTPHUYCCKOTO I10JIsA, pACCUUTBIBATH
SJICKTPHUYCCKYIO CUITY.

OOBSICHATD MPOIIECCHI, CBA3AHHBIE C
ANEKTPUUECKH 3apSKEHHBIMU
TEJIaMH.

OmnpenensaTs HaNpaBJICHNE TOKa,
OOBSICHATH PabOTy U Ha3HAYCHHE
HCTOYHHUKOB TOKA.

YepTUTh DIIEKTPUUECKHE CXEMBI U
cobupaTh npocreime

QJICKTPUYICCKUC LCTIN.

PaccunteiBaTh CHUIIy TOKa U

PaboTtaTh ¢ KHUTOH, IPOBOIUTH
HaOIIOICHHUS.

YcranaBauBaTh MMPUYIUHHO-
CJIICACTBCHHBIC CBA3U.

YMeTb HHTEPIPETUPOBAT.

YMeTb NpOBOAUTH
HKCIIEPUMEHT.

VYMers 0000111aTh.

OpFaHI/ISOBLIBaTB " IpOBOANUTH
CaMOKOHTPOIJIb.

YMeTh paboTath MO aITrOPUTMY.

[IpyuHUMAIOT U COXPAHSIOT
MMO3HABATEJIbHYIO LETb,
PEryJIUPYIOT MPOLIECC
BBITIOJTHEHUST YUEOHBIX
JEUCTBUM.

OC03HAaI0T Ka4yeCTBO U YPOBEHb
YCBOEHHS. BBIIEHSIOT 1
OCO3HAIOT TO, UTO YK€ YCBOCHO
U YTO €Nl NOJICKUT YCBOCHUIO

Yyarcs apryMeHTHPOBaTh CBOIO
TOYKY 3pEHMSI, CIIOPUTD U
OTCTauBaTh CBOIO MTO3HUIINIO
HEBPaX1€OHBIM IS ONNOHEHTOB
o0Opazom.

PaboratoT B rpymre,
yCTaHaBIMBaIOT paboune
OTHOILIEHMS, ydaTcs 3PpPeKTUBHO
COTPYAHUYATH U CITIOCOOCTBOBATH
IPOAYKTHUBHOM KOOIEpaIiu



M0JIb30BATHCS AMIIEPMETPOM.

Cobupatp 3NIEKTPUUECKYIO LIETb U
U3MEPSTH CHITY TOKA.

ITonw3oBaThCA BOJIBTMETPOM,
paCcCUUThIBATHL HAIIPAKCHUC.

Cobupatp AIIEKTPUUYECKYIO LENb U
U3MEPATh BOJIBTMETPOM HAIPSKCHHUE.

PaccunThIBaTH CONIPOTUBIICHHE;
OOBSCHSATH, IOYEMY TIPOBOJTHUK
UMEET CONPOTUBJICHHE; ONPEICIIATh
yIIeTBHOE COMPOTHUBIICHUE TIO
TadJIuLeE.

Pemate 3amaun Ha 3akoH OMma.

ITonb30BaTbCs aMIEPMETPOM,
BOJIETMETPOM, IKCIIEPUMEHTAIBHO
OIPENENATh COPOTHBIICHHUE
IIPOBO/IHUKA.

CpaBHUBAThH CONPOTUBIICHUS
IIPOBOJIHUKOB I10 UX BOJIBT-
aMIIEPHBIM XapaKTepUCTUKAM.

Onpenenars HapsKEHUE, CUITY TOKa
Y COITPOTUBIICHUE TIPU
MIOCJIEIOBATEIbHOM COEINHEHUH
MIPOBOJHUKOB.

OHpCI[CJ]HTL HAIIPS’KCHUEC, CUITY TOKaA
N COIIPOTHUBJICHUE ITPHU IMapaICIIbBHOM
COCAMHCHUHA ITPOBOAHHUKOB.



CeToBbIE
spiieHus (12
4acoB).

PaccuutbiBaTh paboTy U MOIIHOCTh
TOKa SKCIIEPUMEHTAJILHO,
AQHAIUTUYECKH.

Ornpenenarh Mojaca MarHuTa,
HaIpaBJICHUE MAarHUTHBIX CUJIOBBIX
JINHUH.

YBenmnunBaTh MarHUTHOE JCHCTBHC
TOKa, OMPEIEIIATh HAIIPABJICHUE
MarHUTHBIX CHJIOBBIX JIMHHUH
COJICHOMIA.

OrnpenenaTh HanpaBJICHUE CUJIBI
Amriepa, TOKa, MarHUTHOTO TIOJIS,
00BSACHATH pa0OTYy KUHECKOTIA U
reHeparopa.

OOBsICHATH paboOTy
AIIEKTPOJIBUTaTEINS U
AIIEKTPOU3MEPUTEIBHBIX PUOOPOB.

HpI/IMeHHTB IMOJTYYCHHBIC 3HAHU.

Pa3nmnuaTe NCTOYHUKH CBETA.

OO0BsACHATH 00pa3oBaHUE TEHU U
MIOJTyTEHH, 3aTMECHHS.

CTpouTh X0 OTPAaKEHHOTO JIyYa,
0003HauaTh yIibl MaJCHUS U
OTpaXeHHUs; CTPOUTH U300pakeHue
IIpeMETA B 3e€pKalle.

CTpOI/ITB X0 NpCIIOMIICHHBIX J'Iy"ICI\/'I,
00BACHATH SABJICHUS, CBA3aHHBIC C
MPCJIOMJICHUCM CBCTA, 0003HaYaTh

YMers CpaBHHUBATb

Y cTaHaBiIuBaTh MMPUYIUHHO-
CJIICACTBCHHBIC CBsA3U.

[TpoBouTH HAOTIOIECHUSI.
BrinendaTs riaBHOE.

[TpoBOIUTH B3aMMOKOHTPOJIb U
CaMOKOHTPOJTb.

CamocTosaTenbHO GOpMYIUPYIOT
TTO3HABATENBHYIO IIEJIb U CTPOSIT
JIENCTBHS B COOTBETCTBUHU C HEH

OO61maroTcs U B3aUMOJICUCTBYIOT C
napTHepaMH 110 COBMECTHOM
NEeSITETbHOCTH WA OOMEHY
uHpopmaLuei



YTOJI IPETIOMIICHUS.

Ctpoutb nzobpaxeHnue npeaMera B

JIMH3E; PACCUUTHIBATH (DOKYCHOE
paccTosHUE U ONTHYECKYIO CUITY

JIMH3BI.

DKCIEePUMEHTAIBHO OIPEIEIISTh
(oKyCHOE pacCTOSTHHE U ONTHYECKYIO
CHJTY JIMH3BL

OO0BscHATH paldoTy IJ1a3a;
Ha3HAuYCHHE U JICHCTBUE OYKOB.

Tematnueckoe
IJTAHUPOBAHUE

MexaHn4eCcKHUEesBICHHUS

(27 ygacos).

OcHOBHbBIE BU/IbI YU€OHOMH
NEeSTEIbHOCTH Y4alUXCsl

[IpenmerHsble neicTBUS

YMeTh J0Ka3bIBaTh HA IPUMEPaAX
OTHOCHUTEJIBbHOCTD JBMKCHUS;
YMETh Ha IPpUMeEpax pa3inyarhb,
SIBJISIETCSI TEJIO MATEPUATIbHOM
TOYKOH MJIM HET.

YMeTh onpeaensaTh NepeMenieHue
Tena.

Paznuyars nyTh, nepemelnieHue,

[IpoBOIUTH SKCIIEPUMEHT.

YMeTs 0000111aTh.

9 kJacc

MeTaHpeﬂMeTHHe PE3YIbTAaThI

ITo3naBarensHBIEY Y /]

YMeTb BBIIAENATH ITaBHOE,
pa3ianyarh.

YMeTh MpeacTaBisaTh HHOOPMAIIIO
rpadu4ecKy.

YMeTs pabotats o obpasiy.

VYcraHaBiMBaTh NPUYNHHO-
CJIEJICTBEHHBIE CBSA3HU. Y METh

Perynarusaeie YV /| KommynukaTusaeie YV /[

CraBaT yuebHYI0 331a4y
Ha OCHOBE COOTHECCHUS
TOTO, UTO YK€ U3BECTHO U
YCBOEHO, M TOTO, YTO eIIe
HEU3BECTHO.

VY4arcst opraHu30BbIBaTh U
[JIaHUPOBATh yueOHOe
COTPYAHUYECTBO C
YUYUTEIIEM U CBEPCTHUKaAMU

Cnun4arot crocob u
pe3yJbTaT CBOUX JACHCTBHI
C 3a/IaHHBIM 3TAJIOHOM,
0OHapy>KUBAIOT

PabGoraroT B rpymnme



TPAEKTOPHIO. MPUMEHSTHh TEOPETUUYCCKHIE 3HAHUS
Ha TIPaKTHKE.

YMeTh ONHCHIBATH JABMKEHHE IO

ero rpauKy v aHAJTUTHYECKU. YMeTs 000011aTh, aHATH3UPOBATS.

Ywmets pemate O3M uist Jlormueckoe MBIIJICHHUE,
Pa3IMYHBIX BUJIOB JIBUXKEHUS.

YMeTh COCTaBIATh PaccKas 1Mo
YMeTb onpeaensiaTb CKOpOCTh U TJIaHy.
nepeMeInicHue.

YMeTh COCTaBIATH KOHCIICKT.
YMeTh pacCUMTHIBATD

XapPaKTCPUCTHKHU YMeHue pa6OTaTB CaMOCTOATCIIBHO.

PaBHOYCKOPCHHOI'O JABUKCHUS.

Omnpenenars MCO, 00bACHITH
SIBJICHUSI, CBSI3aHHBIC C SIBIICHHEM
WHEPIINH.

Onpenensars cuiy.

Ornpenenarb CUITbl B3aUMOICHCTBUS
JIBYX Tell.

YMeTbh pacCUMTBIBATh YCKOPEHHUE
CBOOOIHOTO ITaJECHUS.

OOBACHATH IPUPOHBIE SBIICHHUS,
CBSI3aHHBIE C CUJIAMH BCEMHPHOTO
TATOTEHUS.

YMeTb onpenenarhb
XapaKTEpUCTHKU PaBHOMEPHOTO

ABWXKCHUS TEJIA IO OKPYKHOCTH.

YMeTh BBIBOJUTH GOPMYITY MEpPBOi

OTKJIOHCHUA U OTIINYHUA OT
9TaJIOHa



Mexannueckue
KOJIEOAaHUS U BOJIHBEI.
3BYK.

(11 yacos)

KOCMHUYECKOU CKOPOCTH.

OnpenensTb 3aMKHYTYIO CUCTEMY,
MIPUMEHATH 3aKOH COXpaHEHUs
UMITYJIbCA K OOBSCHEHUIO SIBJICHUIA.

YMeTh OOBICHATh pEaKTUBHOE
JBIDKEHUE U €ro IPUMEHEHUE.

YMeTb NPpUBOJUTE IPUMEPHI
K0J1e0aTeNbHOTO IBUKECHUS

YMeTh pa3ivyarh pa3auvyHbIe BUbI
MeXaHMYECKHX KoJIeOaHul. YMETh
BBISICHATH YCJIOBUSI BOSBHUKHOBEHUS
U CyIIECTBOBAHUS KOJIEOAHUH.

VYMeTh onuchIBaTh NPEBpALCHUE
SHEPTUU MPU CBOOOIHBIX
KOJIEOAHUSX.

YMeTn BBIJICIIATH I''TaBHOC,

YMeTb CTpouTh rpaduK, BEIBOJUTD CraBar yueOHYI0 3a/1a4
p paui, g CpaBHUBATb, PA3JINYATh. Y1 A8ty
ypaBHEHHE TApMOHHYECKOTO Ha OCHOBE COOTHECEHUS
KoJie0aHus. TOT0, YTO YK€ U3BECTHO U
YMeTh aHaTU3UpPOBaTh.
YCBOEHO, U TOT0, YTO €IIe
YMeTh paccuuThIBaTh NEPUOJL HEU3BECTHO

9 YMETH BBIIEIATE CYIIECTBEHHOE.
KOJIeOaHUIA. A yi

YMeTh OnuchIBaTh KOJICOaHUS 110
rpaduky.

YMeTb 110 pe30HAaHCHBIM KPUBBIM
CpaBHMBATh TPEHHE B CUCTEMAX;
pas3nuyaTh ONpeseIeHUE U yCI0BUE
pe30HaHca.

PazangaTe THIIBD BOJIH,
pacCUUThIBATh JJIMHY U CKOPOCTH

Hcnonb3yroT afnexkBaTHbIe
SI3BIKOBBIE CPECTBA JUISL
OTOOpaKEHHS CBOMX
YyBCTB, MBICIIEH U
no0yX/1eHu



DNEeKTPOMarHUTHHIE
KoJiebanus 1 BOHBI (10
gac).

Crtpoenue aToma u
aTOMHOTO si/Ipa.

BOJIHBI.

YMeTh MoJIb30BaTHCSI TPABUIIOM
OypaBurKa U rpaduuecKu
n300pakaTh MarHUTHOE TOJIE.

Pemrate 3a1aun Ha pacdeT CHUIIBI
Awmriepa u cuisl JlopeHua.
OOBACHATH padboTy
TPOMKOT'OBOPHUTEIIS,
AJIEKTPOU3MEPHUTENBHBIX TIPUOOPOB.

YMeTh OOBACHATH MPUMEHEHHE
cuibl JlopeHua.

YMeTh NPUMEHSTh 3aKOHBI K
PCLICHUIO 3a/1a4.

OOBACHATE SIBJICHUS, CBI3aHHEIC C
SIBJICHHEM 3JIEKTPOMAarHUTHOM
WHJTYKIIAH.

OOBACHATE SIBJICHUS, CBI3aHHEIC C
SIBJICHHEM 3JIEKTPOMarHUTHOM
WHJTYKIIAH.

Jloka3pIBaTh YHUBEPCAIbHOCTD
OCHOBHBIX 3aKOHOMEPHOCTEN
BOJIHOBBIX ITPOLIECCOB ISl BOJIH
T000¥ TTPUPOJIBI.

OOBACHITL BUJ,
UHTEPPEPEHITMOHHON KapTUHBI B
MOHOXPOMATHYECKOM CBETE.

I[OKaBBIBaTB CJIOKHOCTB CTPOCHUA
aToMa, OOBACHATH MOICIb aToOMa

YMeTh cOCTaBIAThL KOHCIIEKT.
YMeTh paboTaTh CaMOCTOSTEIIBHO.

YMeTh aHau3upOBaTh,
HUHTEPIPETUPOBATD.

YMeTh BRIAEHATH ITIaBHOE.

YMeTn IMPHUMCHATH TCOPHUIO HA
IMPpAaKTHUKE.

YMeTh 1enaTh BBIBOBIL.
YMeTb CpaBHUBATG.

YMeTs 0000111aTh.

YMeTh BEIIENATE TIaBHOE.

[IpeaBocxuiaroT
pe3yJbTaT U YpOBEHb
ycBOEHHUS (Kakoi Oyzaer
pe3ynbTat?)

CamocTosTenbHO
opmyupyrOT
MMO3HABATENIbHYIO 11EJb U
CTpOSAIT AEUCTBUS B
COOTBETCTBHUU C HEMN

Br1aensaoT 1 0CO3HaIT TO,

YTO YK€ YCBOEHO M UTO
€111€ IOJUIEKUT YCBOCHUIO

Hcnonb3yroT aexkBaTHbIe
SI3BIKOBBIE CPEICTBA IS
OTOOpaKEHHS CBOMX
YyBCTB, MBICIICH U
no0y>XJIEHUH.

Pabotarot B rpymre.

Yyarcsa nelicTBOBaTh C
YYETOM MO3HIUU JPYroro U
COIJIaCOBBLIBATh CBOU



(14 gacos).

CtpoeHue u 3BOIIOIUS
Bcenennoii (6 gac.)

Peszeps

(2 gaca)

VII.

Bojiopoaa 1o bopy.d
OOBACHATH CBOWCTBA M3TYyUCHUS.
OOBsCHATH pabOTy CYETUYHKOB.

PaccunThIBaTh YHEPTHIO CBSI3H U
nedekT macc.

PaccunThiBaTh 3HEpreTUUECKUA
BBIXO/I SIICPHBIX PEAKITUH.

OOBACHATH IPUMEHEHUE STCPHOI
SHEPTUH U SJICPHOTO U3ITyUCHUS.

Paznuuath OCHOBHBIE IPU3HAKU
CYTOYHOI'O BpalleHUs 3BE3THOTO
Heba, neuxenus Jlynsl, ConHna u
MIJIaHET OTHOCUTEIILHO 3BE3/;

IToHuMaTe paznuyus MexXny
TeJIMOLEHTPUYECKON U
TEOLICHTPUYECKON CUCTEMaMHU
MHpa.

Y4yeOHO-METOANYECKHNI KOMILUIEKT

YMmeTh paboTaTh CAaMOCTOSITENBHO.

YMeTb paboTath ¢ JOMOTHUTEITHLHOM

JIATEPATYpPOI.
YMeTh 1enath BHIBOJBI.
YMeTh HHTEpIPETUPOBATS.

YMeTrb 0000111aTh, aHATM3UPOBATh.

N3BnekaoT HEOOXOIUMYIO
UH(POPMAIIHIO U3 TIPOCITYIIAHHBIX
TCKCTOB Pa3JIMYHBIX KaHPOB,
BBIOUPAIOT CMBICIIOBBIE €TUHUIIBI

TCKCTAa 1 YCTAHABJIMBATH OTHOLICHUSA

MCKIAY HUMHU

CraBsT yueOHyI0 33129y
Ha OCHOBE COOTHECCHUS
TOIr'0, 4YTO YK€ U3BECTHO U
YCBOEHO, M TOT0, 4TO €1le
HEU3BECTHO

[Tepprmkun, A. B. ®usuka. 7 k1. : yueb. mjs odureodpasonar. yupexaenuii / A. B. Ilepsimkuna. —M. : Jlpoda.

[TepoimkuH, A. B. @usuka. 8 ki1. : yue0. ans obmieoopazosar. yupexaenuii / A. B. Ilepermkuna. —M. : [Ipoda.

NEUCTBUA

[TposiBASIOT TOTOBHOCTH K
00CYXJIEHUIO Pa3HBIX TOUYEK
3peHUs U BHIPaOOTKE
oOmieit

(TpymnmoBoii) mo3uuu

Onucanue yueOHO-METOANYECKOT0 U MATEPUAIBLHO-TEXHUYECKOT0 o0ecnedeHusi 00pa3oBaTe/bHOI 1eATeJTbHOCTH



[TepeimkuH, A. B. ®usuka. 9 ki : yueb. ans obmieoopaszosar. yupexxaenuii / A. B. Ileperimkun, E. M. I'ytauk. —M. : [Ipoda.

[Teprimkun, A. B. Coopuuk 3ana4 no ¢pusuke: 7-9 ki.: K yueonukam A. B. Ilepreimkuna u gpyrux «Pusuka. 7 kinace», «®dusuka. 8 kinacey, «dusuka. 9 kimace»

/

Mapon, A. E. ®usuka. 7 k1. : nuaaktadeckue matepuansl / A. E. Mapon, E. A. Mapon. —M. : Ipoda.

Maposn, A. E. ®usuka. 7 KJ1. : TPeHUPOBOYHBIC 3aJIaHUsI; 3aIaHus ISl CAaMOKOHTPOJIs; CaMocTosTeNbHBIE padoThHI U Ap. Y4ueOHO-MeToandeckoe mocooue / A. E.
Mapos, E. A. Mapon. —M. : Ipoda.

6) MapoH, A. E. ®usuka. 8 k1. : TpeHUpOBOUHbIE 3a1aHKs. 3a1aHus 11 caMOKOHTpouIst. CaMocTosTeIbHbIe paboThl. Pa3HOYpOBHEBbIE KOHTPOJIBHBIE PAOOTHI.
[Tpumepsr pemrenus 3amad / A. E. Mapow, E. A. Mapon. —M. : [Ipoda.

Maposn, A. E. ®usuka. 9 k. : TpeHupoBOUHBIC 3aaHus. 3adaHus 1151 CAaMOKOHTpPOIIst. CaMOCTOSTENbHBIE Pa00Thl. Pa3HOYpOBHEBBIE KOHTPOJIbHBIC PA0OTHI.
[Tpumepst pemrenus 3amad / A. E. Mapown, E. A. Mapon. / M. : llpoda.

Tabauub! 10 GUzuke

Bunsr nedopmarmm.

Bropoii 3akon HerotoHa
TpaexkTopust TBUKEHHUSL.
Bpoynosckoe nemxkenue. Juddysus.
ArperaTHble COCTOSIHHSI BEILIECTBA.
BuyTtpennss sHeprus

[InaBnenue, ucrnapenue, KUMEHUE.
3akoH ['eii- Jlroccaka.

3axoH boiins — Mapuorra.

3axoH lapms.



AnmabatHbI mporiecc.

CxmxeHue napa rnpu ero norepmuueckom cxxatuu. Luxn Kapno.
JlaBiieHUE UAEaTBHOTO ra3a.

W3mepenue teMeparypasl.

Pabora ra3a B TepMOIMHAMUKHY.

IIepBoe Ha4yasI0 TEPMOJAMHAMHUKHU.

Bropoe Hauano TepMOAMHAMUKH.

[ToBepXHOCTHOE HATSYKEHUE KAaIWJLISIPHOCTD.

Kpucrannnueckue Bemectsa. [Ipo1osibHbIE BOTHBI.

20 JIuvHMK HANPSPKEHHOCTH IEKTPOCTATUYECKOTO TTOJIA.

21. JIN2AEKTPUKHU U TPOBOAHUKY B DJIEKTPUUECKOM IIOJIE.

22. IlomynpoBOJHUKHY.

23. IlomynpOBOJHUKOBBIN THOI.

24. Tepmo- hoTope3ucTop.

25. DneKkTpoHHO — JTydeBasi TpyOKa.

B3anMocBs3b BpaiarenbHOTo U KosiedaTenbHOro JBmkeHuil. CTpoeHue aToMa.
Pannonoxanus.

[Ipocreiimmii paguonpruEMHHUK.

Pentrenosckas TpyoOka.



Tpauchopmarop

Ilepenava 1 pacripocTpaHEHHE IEKTPOIHEPTUH.
Lennas sipepHas peakuus.

Tpanzucrop.

Jlazep.

SnepHslil peakTop.

DHepreTuveckas CucTeMa

Cxema OmbiTa Pezepdopaa.

JIuauun HAIIPsAKCHHOCTH 3JICKTPOCTATHYCCKOI'O ITOJIA.

YYEBHOE OBOPY/JIOBAHUE I10 ®U13UKE

Ne /1t HazBanue Koa-Bo
TEXHUYECKUE CPEJICTBA OBYUYEHUA

Tenesuszop 1
Komnerotep 1
WNuTepakTuBHas nocka |1
DVD 1



JlemoHcTpannonHoe obopynoBanue 90%
JIABOPATOPHOE OBOPYIOBAHUE 100%

ITEYATHBIE, AYIMOBU3YAJIbHBIE IITOCOBU A

1. KoMIutekT TeMaTn4ecKux TaOJui [To xaxxnomy Kiaccy
1 [MoptpeTs! pu3NKOB HUMEIOTCS

2 |Tabnuna « [kana 31eKTpOMarHuTHBIX BOJIH» |1

3 'YueOHbIe BUICOKYPCHI 110 (PU3KKE 14
4 KoMmIeKT JUIaKTHYECKOTro MaTepuala [To pa3HbIM Ki1accam
Menuarteka

JHuck NeOl BupryansHas mkona Kupmmnia u Medonus Ypoku ¢husuku -7 Kiace
Huck Ne02 BupryanbHas mkona Kupumia u Medonus Ypoku ¢pusmuku -8 kiacce
Juck NeO3 Buptyanbshas mkona Kupuuia u Medoaus Ypoku ¢pusuku -10 kiacce
JHuck Ne04 Buptyanbshas mkona Kupuuia u Medoaus Ypoku ¢pusuku -11 kimacce
Huck NeO5 Bupryanbsnas mkona Kupumia u Megonus Penerurop 2006r.

JHuck Ne06 Ot mumyra n0 nasepa

Huck Ne07 XKupas dpuzuka

Juck NeO8 1C bubnmoTteka HarIsAHBIX TocoOui 7-11kmaccer

Huck Ne09 1C Otkpsitas kuura 1.1( mox penakuueit C.M.Kozena)

Huck Nel0 IMoaroroBka k EI'D no dusnke

Juck Nell bubnuoTeka 31eKTpOHHBIX HATJISIHBIX TocoOuii. dusnka 7-11 kmacce



Juck Nel2 dusuka 7-11 4.1 ®OusukoH

JHuck Nel3 Otkpeitas pusmka noj penakiueit mpopeccopa MOTU C.M. Kozena
Juck Nel4 dusuka B mkone — JIBM>KeHHUE ¥ B3aUMOACHCTBUE TEI

Juck Nel5 dusuka B mikone — JIBU)KEHHUE M CHJIBI

Huck Nel6 DnektpoHHoe yueOHoe u3ganue. Jlaboparopusie paboTel — 9 Kiacc
Huck Nel7 DnektponHoe yueoHoe uznanue. Jlaboparopusie padotst — 10 kiace
Juck Nel8 DnexkrpoHHoe yueOHOe n3nanue. Jlaboparopusie pabotel — 11 kimace
Juck Nel9 MHTEepakTHBHOE MIPHIIOKEHUE K yueOHUKY Dusnka -7
(JL.3.I'enpenmreitn, FO.U. [Quk, JI. A . Kupuk)

Juck No20 MnTepakTUBHOE MpHIIOKEeHHE K yueOHUKY Dusnka -8
(JL.3.I'enpgenmreitn, FO.U. [Tuk, JI.A . Kupuk)

Huck No21 ®dusuka 7-9 (wacts 1) A TlpocBemienue

Huck No22 ®dusuka 7-9 (wacts 1) b IIpocsemenue

Huck No23 ®duzuka 7-9 (wacts 2) A TlpocBemienue

Huck Ne24 ®duszuka 7-9 (dacts 2) b Ilpocserienne

Juck Ne25 Dxcnpecc-oAroToBKa K sk3ameny 9-11ki.

JlpyruM CpeJICTBOM HATJISITHOCTH CIYXXUT 000pyI0BaHHE ISl MyJIbTUMEIUHHBIX IEMOHCTpaIuil (KOMIIbIOTEp, Menuanpoektop, DVD-npoekTop,

BuzeoMarauTooH u 1p.). OHo Gmarogaps MHTepHETY U eIUHON KO/UTEKINHU [(POBBIX 00pa3oBaTeabHBIX pecypcoB (Hampumep, http://school-
collection.edu.ru/) mo3BoisieT 0OeceUnTh HAMISAHBINA 00pa3 K MOJaBIIAIONIEMY OOJBIIMHCTBY TeM Kypca «DH3UKay.


http://school-collection.edu.ru/
http://school-collection.edu.ru/

VIIl. Ilnanupyemble pe3y/ibTaThl H3yYeHHsI Y4eOHOr0 mMpeaMeTa
MexaHu4ecKue sIBICHUS
BbImycKkHUK Hay4uTCS:

® paciio3HaBaTb MCXaHUYCCKUC ABJICHUA U 0OBSICHATH HA OCHOBE UMCIOIINXCA 3HAHMI OCHOBHEIC CBOMCTBA MIIU YCIIO0BUA IPOTCKAHUA OTHUX SIBJICHH M
PaBHOMEPHOE U PaBHOYCKOPEHHOC HpHMOJ’IHHCﬁHOC JBHXXCHUC, CBO6OI[HOC naacHue T¢I, HEBECOMOCTD, PABHOMEPHOC ABUXKCHHUEC 110 OKPYKHOCTH, MHEPILIUA,
B3aHMOI[eI>'ICTBI/IC TCJ, II€pcaadya naBJICHUA TBépI[BIMI/I TCIIaMH, )XUAKOCTAMM U Ira3aMu, aTMOC(l)epHOG JAaBJICHUC, IIJIAaBAHUC TCJI, pPaABHOBECUC TBépI[bIX TCII,
KosiebaTeIbHOe ABYIXXCHUEC, PE30HAHC, BOJTHOBOC JBUKCHUCE,

¢ OIIMCbIBATb U3YYCHHLIC CBOMCTBA T€J U MEXaHUYECKHUE SIBJICHUSA, UCITIOJIb3YA (bI/ISI/I‘leCKI/IC BCJIIMYHUHBI: I1YTh, CKOPOCTb, YCKOPCHHUE, MaCCa TCJIa, IINIOTHOCTb
BCIICCTBA, CWJia, JABJICHUEC, UMITYJIbC TCJ1d, KHHCTUYCCKAA OHCPTIUA, IOTCHIHAJIbHAA OHCPIrusid, MCXaHUYCCKasi pa60Ta, MEXaHHNYCCKas MOIIHOCTB, KHI[ IpoCTOro
MCXaHMU3Ma, CUJIa TPCHHUA, aMIITIUTYyA4d, IICPHUOJ U 4aCTOTa KOHG68.HPII>1, JJIMHA BOJIHBI U CKOPOCTDb eé PacCIIpoCTpaHCHHA,; IIPU OIIMCAHUHU ITPABUJIbHO TPAKTOBATb
(bI/I3I/I‘-I€CKI/II71 CMBICJI UCITOJIB3YEMbIX BCJIIMYHH, UX 0003HaYCHUS U CAVHUIBI UBMCPCHUS, HAXOAUTH (1)OpMy.HI>I, CBA3BIBAIOIINEC JaAHHYIO (1)I/ISI/I‘ICCKYIO BCJIMYUHY C
APYI'UMH BCIIMYNHAMU,

* aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYCCKUE SBJICHHS M IIPOICCCHI, CIIONIb3Ys (DM3UUCCKUE 3aKOHBI U IIPUHITUIILI: 3aKOH COXPAaHCHHUS SHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, paBHOAeHcTBYIomas cuna, I, I u 11l 3akonbr HeloTOHA, 3aKOH coXpaHeHUsI UMITYJIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena;
MIPU ATOM pa3nyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0 MaTEMAaTUYECKOE BBIPAKECHHUE,

* pa3auyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJIENIEeN: MaTepuaibHas TOUKa, HHEpIMaIbHAas CUCTEMA OTCUETA;

* pemath 3aJa4u, UCIOJb3Ys PU3NUECKUE 3aKOHBI (3aKOH COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUs, NpuHIun cyneprnozuuuu cui, I, IT u 11 3akons!
HrroToHa, 3aKOH COXpaHEeHUsl UMITYIbCa, 3aKoH I'yka, 3akoH Ilackans, 3akoH ApxumMena) 1 GopMyibl, CBsI3bIBatoONIUe (pU3HUECKUE BEIUUUHBI (ITyTh, CKOPOCTb,
YCKOpEHHE, Macca Tela, INIOTHOCTh BEUIeCTBa, CUIla, JaBJI€HNE, UMITYJIbC Tela, KHHETUYECKasi SHEPIHsl, IOTEeHIIMAIbHAs SHEPTUs, MeXaHu4yeckas padora,
MexaHudeckasi MoHocTb, KITJI mpocToro mexanusma, cuiia TpeHHUs CKOJIbXKEHHUS, aMIUIUTY 1, IEPUOJ U 4acTOTa KoJeOaHH, ATMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHHs): Ha OCHOBE aHAJIM3a YCJIOBHUSA 3a]1a4M BBIACIATH (GHU3HUECKUEe BETUUNHBI U (hOPMYJIbI, HEOOXOAUMBIE JIIs €€ pellleHus], U MPOBOAUTH PACUETHI.

BLIHyCKHI/IK MOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

* HCIIOJIb30BATh 3HAHUS O MEXAHUYECKHX SBICHUSIX B MOBCEIHEBHOM XU3HH JJIs1 00ecTieueHus: 6e30MacHOCTH P 0OpaIleHHH ¢ TPUOOpaMu U TEXHUIECKUMHU
yCTpOMCTBaMH, JUIsl COXpaHEHHUsI 3J0POBbs U COOIOCHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKaIoIlel cpee;

¢ IPUBOJUTH MMPUMEPHI MPAKTHYCCKOT'O UCITOJIb30BAHUA q)HSI/I‘IeCKI/IX 3HAHUM 0 MEXaHHMYSCKHX SBICHUIX U CbI/ISI/I'-IeCKI/IX 3aKOHax; UCIIOJIb30BaHUs
BO300HOBJISIEMBIX HCTOYHUKOB OHCPTHUU,; SKOJIOTHUICCKUX HOCJ'IG,Z[CTBPIIZ HCCIICAOBaHNA KOCMHUYCCKOTI'O IIPOCTPAaHCTBA,



* pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PH3UYECKIX 3aKOHOB, TOHUMATh BCEOOIINIA XapakTep PyHIaMEHTALHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHUS) U OTPAHUYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX 3aKOHOB (3aKoH ['yka, 3akoH Apxumena u

p.);
* mpuéMam 1omcka u (OpMyIHPOBKH JTOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJAOB HA OCHOBE SMITMPHUYECKH YCTAHOBICHHBIX (DAKTOB,;

®* HaXOJUTh aACKBATHYIO npezmo;erHoﬁ 3aga4e (bI/ISI/ILIeCKYIO MOZ€CIIb, paspeuiaTb npo6neMy Ha OCHOBE MMCIOIINXCA 3HAHWUM 110 MEXaHUKE C MCIO0Ib30BaHIEM
MAaTeMaTUYCCKOrO allrapara, OCHUBATh PCaJIbHOCTH IMOJTYUYCHHOI'O 3HAYCHUA (1)143PI‘ICCKOI>1 BCJIMYMHBEI.

TemnoBble SIBIEHUSI
BrInyCKHUK HAy4nTCA:

* pacro3HaBaTh TEIJIOBbIE SIBICHUS U OOBSACHATH HA OCHOBE MMEIOIUXCSI 3HAHHUI OCHOBHBIE CBOWMCTBA WIIH YCIOBHUS MPOTEKAHUS dTUX sIBIeHUN: quddy3us,
n3MeHeHne 00bEMa TeJI IpH HarpeBaHuu (OXJIaXKICHHH ), OOJIbIIAs CKUMAEMOCTh Ia30B, Majlas COKMMAeMOCTh JKMIKOCTEH M TBEPBIX TEJ; TCIIOBOE
paBHOBecHE, UCTIApEeHUE, KOHICHCAIS, TIABJICHHE, KPUCTAIIM3AIUS, KHIICHHE, BIAKHOCTh BO3/1yXa, Pa3INYHbIe CIOCOOBI TeIUIoNepeaayu;

* ONMCHIBATh U3YYCHHbIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOb3Ys (PU3HUECKUE BETMUMHBI: KOJTUUYECTBO TEIUIOThI, BHYTPEHHSASA SHEPIUs, TEMIIEpaTypa,
yJelbHas TEMI0EMKOCTD BEIECTBA, Y/AENbHas TEIUIOTa IUIABICHUS U Tapoo0pa30BaHus, yelbHas TEIIOTa CTOPAHUS TOIUINBA, KOG GHUINEHT MOJIE3HOTO
JeWCTBUS TEIJIOBOTO JBUTATENIs; IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3HUECKUI CMBICIT HCHOIb3YEMBIX BEIMYMH, UX 0003HAYECHUS ¥ €JUHULIBI H3MEPEHUS,
HaXOJUThb (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAMU;

* AaHAJIM3UPOBATH CBOMCTBA TEJI, TETUIOBBIC SIBIICHUSI U MPOIIECCHI, UCIIONIB3Ysl 3aKOH COXPAHECHHS YHEPTUH; pa3inyaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €TO
MaTeMaTU4eCKOe BhIPAXKEHUE;

* pa3yInyaTh OCHOBHBIE NIPU3HAKU MOJEIIEH CTPOCHHMS T'a30B, JKUJKOCTEN U TBEPABIX TEII,

* pelaTh 3aJa4uu, UCIOJb3YS 3aKOH COXPAHEHHUs SHEPTHH B TEIJIOBBIX Mpolieccax, (POpMyIIbl, CBSI3bIBAIONINE GU3NYECKUE BEIUYUHBI (KOJIUYECTBO TEIUIOTHI,
BHYTPEHHSS DHEPTHUs, TEMIIEpaTypa, yAelbHas TeIUIOEMKOCTh BEIIECTBA, y/Ie/IbHAS TEII0Ta IJIaBJIeHHUs U TapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPaHUs
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOIO ABUTATENs): HA OCHOBE aHaJIM3a YCJIOBHUS 33J1a4M BBLACIATH (PM3NUYECKUE BETUUUHBI U (YOPMYJIbI,
HE00XOAUMBIE IS €€ PeLIeHUs, U TPOBOIUThH PACUETHI.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:
¢ UCIIOJIb30BAaTh 3HAHUS O TCIIJIOBBIX SIBJICHHUAX B HOBCGI{H@BHOﬁ KU3HU TJId obecneyeHns 0€30aCHOCTH npu O6paI]_[eHI/II/I C HpI/I60paMI/I U TEXHUYCCKUMH

yCTPOMCTBAMHU, AJII COXPAHEHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBECHHS B OKPYKAIOIIEH cpesie; MPUBOAUTH TPUMEPHI IKOJIOT MUECKHIX
MOCJIEICTBHM paboThl ABUTaTENE BHyTpeHHero cropanus ([IBC), TemmoBbIX U THAPOIIEKTPOCTAHIINN;



¢ IPUBOJUTH ITPUMCPBI IIPAKTHYCCKOT'O UCII0JIb30BaHUA (I)I/ISI/ILICCKI/IX 3HAHUH O TEIJIOBBIX SABJICHHUAX,

* pa3IM4aTh TPAHMLIBI IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHMMATh BCEOOILNI XapakTep (yHIaMEHTAIBHBIX (PH3MUYECKUX 3aKOHOB (3aKOH COXPaHEHUs
SHEPI'UHU B TEIJIOBBIX MPOLECCaxX) U OTPAHUYEHHOCTh UCIOJIb30BaHMs YAaCTHBIX 3aKOHOB;

* mpuéMam 1noucka u (OpMyIHPOBKH TOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJAOB HA OCHOBE SMIUPUYECKH YCTAaHOBICHHBIX (DaKTOB;

* HAXOJUTh aJICKBATHYIO MIPEIIONKCHHOM 3a1aue (PU3NYECKYI0 MOICIIb, pa3peiaTh IPo0IeMy Ha OCHOBE MMCIOIIMXCS 3HAHUIH O TEIIOBBIX SBJICHHSIX C
HCIIOJIb30BAaHUEM MATEMAaTHYECKOTO afmapara 1 OIeHUBaTh PeajbHOCTh MOJYYCHHOTO 3HAaYCHHS (PU3MUECKOU BEIIMYHHBI.

ONEKTPUUYECKNUE U MarHUTHBIE SIBJICHUS
BelnnyCKkHHK HayduTcs:

® paciio3HaBaThb SJICKTPOMArHUTHLIC SABJICHUA U OOBICHSATH HA OCHOBE UMCIOIINXCA 3HAHUI OCHOBHBIC CBOMCTBA HIIN YCJIOBHA ITPOTCKAHUA OTUX SIBIICHHIA:
QJICKTpH3alHA TCII, BSaHMOHCﬁCTBHe 3apA10B, HAIrp€BaHUC IIPOBOJHUKA C TOKOM, BSaHMOHeﬁCTBHe MAarHuToOB, JJICKTpOMAarduTHasA MHAYKIUS, ﬂeﬁCTBHG
MAarauMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM, HpﬂMOHHHeﬁHOG PpacrpoCTpaHCHUC CBCTA, OTPAKCHHUEC U IMPECIIOMIICHUEC CBETA, AUCIICPCUA CBCTA,

¢ OIIMCbIBATb U3YUCHHBIC CBOMCTBA TEII B OJICKTPOMArdMuTHBIC ABJICHUS, UCIIOJIb3Y (1)I/I3I/I‘~ICCKI/IC BCIINYHUHBI: E)JIGKTpI/I‘-IeCKI/Iﬁ 3apsand, cujia TOKa, 3JICKTPUUICCKOC
HaAIIPAXKCHUC, DJICKTPUUCCKOC COIIPOTUBJICHHUEC, YACIIBHOC COIIPOTHUBIICHUC BCIICCTBA, pa60Ta TOKa, MOIIIHOCTH TOKA, (bOKYCHOe pacCTOAHUEC U OIITUYUCCKAA CHUJIa
JIMH3BI; IIPU OMMMCAHWH MTPABUJIBHO TPAKTOBATH (1)H3H'—I€CKI/II>1 CMBICJT UCITOJIB3YEMBIX BECJIMYUH, UX 0003HAUYCHHS U CANHUIBI UBMCPCHUS; YKA3bIBATh q)OpMYJ'II)I,
CBA3BIBAOIINEC NAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APpYTHUMU BCINYNHAMU,

* AHAJIM3UPOBATH CBOMCTBA TEJI, DJICKTPOMATHUTHBIE SIBJICHUS U TIPOIIECCHI, UCTIONB3Ys (PHU3UUECKHe 3aKOHBI: 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOTO 3apsija, 3aKOH
Oma 1 yyacTka uend, 3akoH J[xoyns—IJIeHia, 3aKkoH IpsIMOJIMHEWHOTO pacCIpOCTPaHEHHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMIJICHHS CBETA; IPU
3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BbIPAKEHHUE;

* pemath 3aa4u, UCIOJb3Ys PU3NUECKUe 3aKOHBI (3akoH OMa /715 yyacTka 1enH, 3akoH Jxoyns—JleHia, 3aKoH NpsMOJIMHEIHOTO pacpOoCTpaHEHHS CBETa,
3aKOH OTPa)XEHUs CBETA, 3aKOH MPEJIOMJICHHUs CBeTa) U (hOpMYJIbl, CBSI3bIBatONINE (PU3MUECKHIE BETMUMHBI (CHIIa TOKA, JIEKTPUUYECKOE HaPsDKEHUE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, YAEIbHOE CONPOTUBIICHHUE BEIlIECTBa, paboTa TOKA, MOIIHOCTh TOKa, JOKYCHOE PACCTOSIHUE U ONTUYECKas CHJIa JIMH3BI,
(bopMmyIbl pacuéra 37IEKTPUUECKOT0 COMPOTUBIICHHUS IIPU MOCJIEI0BATEILHOM U MapajuleIbHOM COEIMHEHUH TPOBOHUKOB); HA OCHOBE aHAJIN3a yCIOBUS
3aJ1a4uM BBIACATH (PU3NUECKUE BETUUMHBI U (POPMYJIIbI, HEOOXOIUMBIE [Tl €€ PelleHus], U TPOBOJUTH PAaCUETHI.

BLIHyCKHI/IK MOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

* HCIIOJI30BATh 3HAHUS 00 ANEKTPOMATHUTHBIX SBJICHHSIX B TOBCEIHEBHOM KU3HU It 0OeciedeH s 0€30MacHOCTH Ipu o0palieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, AJISI COXPAHEHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO TIOBEICHUS B OKpPY Kalollel Cpene;



¢ IPUBOJAUTH IMPUMCPBI IPAKTHUYCCKOT'O UCIIOJIb30BAHUA (1)I/I3I/I‘-ICCKI/IX 3HAHUU O SJICKTPOMArHUTHBIX ABJICHUMAX,

* pa3nauyaTh TPAHUIBI TPUMEHUMOCTH (PH3UYECKHUX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS AJICKTPHUIECKOTO
3apsifia) U OrPaHUYEHHOCTh UCIIOJIB30BAaHUS YACTHBIX 3aKOHOB (3akoH OMma Juis ydacTka uenu, 3akoH Jxoyns—IJlenna u ap.);

® HpI/IéMaM IMOCTPOCHUA (1)I/ISI/II-I€CKI/IX MOI[eJIef/'I, IIOMCKa " q)OpMy.HI/IPOBKI/I A0Ka3aTCJIbCTB BBIABUHYTBIX THIIOTE3 U TCOPCTUYCCKUX BBIBOAOB HA OCHOBC
OMITMPUYECKHN YCTAaHOBJICHHBIX (baKTOB;

®* HaXOJUTh aACKBATHYIO HpeHHOH(eHHOﬁ 3aga4e (bI/ISI/ILIeCKYIO MOZ€CIIb, paspeuiaTb HpO6J’ICMy Ha OCHOBE MMCIOIIUXCA 3HaHUI 00 SJICKTPOMArdHMTHBIX ABJICHHUAX
C UCIIOJIb30BAHUCM MAaTCMATUYCCKOT O aIlllapaTa U OUCHUBATL PCAJIbHOCTD IMOJYUCHHOTO 3HAUCHUA (1)I/I3I/I‘-IGCKOI71 BCJIMYHUHEI.

KBanTtoBbie sBIIEHUS
BrlnyCKHHUK HayuuTCA:

¢ paCiiO3HaBaTb KBAHTOBLIC SABJICHHUA U 0OBSACHATH HA OCHOBE HUMCIOIIIUXCA 3HAaHWH OCHOBHBIEC CBOMCTBA WMJIM yCJI0BUA TPOTCKAHUA 3THUX SIBJICHMI: €CTeCTBEHHAs
1 UCKYCCTBCHHAsA paJUOAKTUBHOCTb, BOBHUKHOBCHUC JIMHENYaTOro CIICKTpPa U3JIYyYCHMU,

¢ OIMMCBIBATb U3YUCHHLIC KBAHTOBBIC SABJICHUSA, UCIIOJIB3Y (bmnqecxne BCJIIMYMHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTA, IICPHUOI
nojaypacinaja, 1nmpu ornnCaHuu IpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II7I CMBICJI UCTTIOJIB3YCEMBIX BCJIMYMH, UX 0003HaYEHHS U CANHUIBI UBMCPCHUS; YKA3BIBATH

q)OpMYJ'II)I, CBA3BIBAIOIIUEC TAHHYIO (1)I/I3I/I‘-ICCKYIO BCJIIMYMHY C APYTUMH BECIUYNHAMMA, BBIYUCIIATE 3HAYCHHUC (1)I/I3I/I‘ICCKOI>'I BCJIMYHNHBI,

¢ AHAJIU3HUPOBATh KBAHTOBBIC ABJICHUA, UCITIOJIb3YA (I)I/I3I/IquKI/IC 3aKOHBI 1 MOCTYJIATBI: 3aKOH COXPAHCHUA SHCPIUU, 3dKOH COXPAHCHUS JJICKTPUICCKOIO 3apAaaa,
3aKOH COXpaHCHHA MAaCCOBOI'0 YUCJid, 3aKOHOMCPHOCTH U3JTYYCHHUA U IMMOIIOMICHUS CBETA aTOMOM;

* pa3yIMyaTh OCHOBHBIE NIPU3HAKHU IUIAHETAPHON MOJIENIN aTOMa, HYKJIOHHOM MOJIESIM aTOMHOTO S1/1pa;

* IPUBOJUTH IIPUMCEPLI MPOABIICHHUA B IIPHUPOAC U MPAKTUUICCKOTI'O MCITOJIBb30BaAaHUA PAAUOAKTUBHOCTHU, AACPHBIX U TCPMOAACPHBIX peaKHHﬁ, JIMHENYaTBIX
CIIEKTPOB.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

* HCII0JIb30BATh MOJIyYE€HHbIE 3HAHUSI B IOBCEAHEBHOM KU3HU MPHU OOpallleHUuH ¢ MPUOOpaMu (CUETYMK MOHU3UPYIOIIUX YaCTHULl, TI03UMETP), A1l COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarolIeil cpere;

®* COOTHOCHUTB DHEPTHUIO CBA3U ATOMHBIX AA€P C He(i)eKTOM MAaccChbI;



¢ IPUBOJUTH ITPUMCPBI BIIUSAHUA PaAAHOAKTUBHBIX H3Hy‘leHHI>'I Ha JXUBBIC OPIraHU3MbI; IOHUMATh IIPUHIAIL I[GflCTBPI?I A03UMCETPA,

¢ IIOHUMATh 3KOJIOTHYCCKHE HpO6JI€MBI, BO3HHUKAOMKUC MTPH UCITIO0JIB30BAHNHN aTOMHBIX BHeKTpOCTaHHHﬁ, U IIYTH pCIICHUSA 3THX HpO6JIeM, MEPCICKTUBLL
HCIIOJIB30BAHM: YIIPABIIIEMOI'O TEPMOAACPHOI'O CUHTE3A.

DneMEeHTbI aCTPOHOMUU

BrllTyCKHHMK Hay4duTCS:

* pa3IM4aTh OCHOBHBIEC MPU3HAKH CYyTOUYHOTO BpallleHUs 3BE3HOTO HeOa, nBrkeHus JIynelr, ComHIA U TJIAHET OTHOCUTENBHO 3BE3;
* IOHUMATh PA3IN4Usl MEXIY IeTMOLEHTPUYECKON U FEOLEHTPUYECKOM CHCTEMaMH MUPA.

BBINyCKHMK IIOJTyYUT BO3MOYKHOCTD HayUUThCS:

* YKa3bIBaTh OOIIME CBOMCTBA M OTIMYMS [UIAHET 3¢MHOM I'PYIIIBI U TUIAHET-TUTAHTOB; MaNbIX Tel COTHEYHOH CUCTEMBI M OOJIBIINX IUIAHET; IOJIb30BATHCS
KapToi 3BE31HOTO HEOa MpH HAOIIOACHUAX 3BE3AHOTO HEOA;

pa3ianyaTh OCHOBHBIE XapaKTEPUCTHKU 3BE3] (pa3Mep, IBET, TEMIIEpATypa), COOTHOCUTH LIBET 3BE3/IbI C €€ TeMIEPaTypoi;

¢ pa3jn4aThb rmioTe3bl O MPOUCXOKIACHUN CoIHEYHOH CUCTEMBI.



