MWHWNCTEPCTBO OBPA3OBAHWA PECIYBIIMKN BENTAPYCb

YYEBHbIE MPOIrPAMMBI

N9 OBLUEOBPA3OBATENIbHLIX YYPEXIEHWN
C PYCCKMM A3blKOM OBYYEHUA

OU3UKA

VI-XI g1accer

ACTPOHOMUS

XI kiace

YmeepxdeHo
Mu+ucmepcmeom obpa3osaHusi
Pecnybnuku benapycb

o T

MWHCK
HALIMOHANBHBIV MHCTUTYT OBPA3OBAHUSA
2009




YIOK 373.121.414:52/53
BBRK 74.262.2
Y91

ISBN 978-985-465-534-5 © MunucTepcTBO 06PA3OBAHUSA
Pecniybnmuku Bemnapycs, 2009
© HMY «HamunoHAAbHBIA HHCTUTYT
oOpasoBauusa», 2009



PHUIUKA

MNOACHUTENIbHAA 3AMUCKA

3HaueHune yueOHOro mpeaMeTa «PusmKa» OIpemesserTcs TOH
POJbI0, KOTOPYIO UTpaeT (puamueckas HayKa B JKUBHU COBPEMEH-
HOTO OOII[eCTBa, €e BIMAHWEM Ha TEeMIbl PAa3BUTUSA HAYYHO-TEXHU-
YEeCKOTO IIporpecca, pasBUTHE KYJIbTYPhI UeJoBeKa, (hopMupOBaHUIE
COIIMMAJIbBHO 3HAYMMBIX OpI/IeHTa]_LHfl, O6eCl'Ie‘~II/IBaIOH_II/IX rapMoHuM3a-
U0 OTHOIIEHWUN YesioBeKa C OKPYKAIOI[UM MHUPOM.

WUzyuenue pusukm B 00Ie00Pa30BaATEJIbHBIX YUPEIKISHUIX Ha-
IpPaBJIEHO HA JOCTHU}KEHUE CJIEAYIONINX IIeJIe:

® 03HAKOMJIEHWE C MeTOJaMU MO3HAHUS IIPUPOAbI: HAOJIIOJeHTe
OPUPOSHBIX ABJIEHUI; O3HAKOMJIEHNE C (PU3WMUECKUMU MOJIEJIAMU,
omucaHue M 0000IeHNe Pe3yJbTATOB HaOJMIONeHNI; MCI0JIb30BAHIIE
IPOCTBIX M3MEPUTEJIbHBIX HPUOOPOB M COOPKA HECJIOMKHBIX 9KCIIe-
PUMEHTAJbHBIX YCTAHOBOK IJIS M3yUYeHUS (PUINUECKUX SABJICHUI;
IpeiCcTaBJIeHNe Pe3yJIbTaTOB HAOJIONEHUN ¥ M3MEPEHUN C ITOMOIIILI0
TabJauI, TpaUKOB U BBISIBJIEHWE HA JTON OCHOBE ASMIIMPUUYECKUX
3aKOHOMEPHOCTEeIT; 03HAKOMJIEHNE C I'PDAHUIAMU WX IPUMEHUMOCTH;

® pasBUTHE NIPEACTABJIEHUN 0 QPU3MKe KaK yacTu 00IeuesioBe-
YeCKO# KYJIbTYpbI, €e 3HAUMMOCTH IJIA OOIIeCTBEHHOrO IIPOrpecca;
00 mmedax m MeTomax (PUBWUECKOH HAyKU; O (puU3uKe KakK (opme
OIIMCaHUA WM MeTOoJe IIO3HAHUA I{eﬁCTBHTeJIBHOCTH;

® OCBOEHMEe CHCTeMbl 3HAHUI O CTPOEHWM BEIecTBa, 00 OCHOB-
HBIX 3aKOHAX MEXaHWUYECKOTO ABIMI)KEHWUA, COXPAaHEHUA U IIpeBparie-
HUA SHEPTUU, O 3aKOHOMEPHOCTSAX TEIJIOBBIX, CBETOBBIX WM 3JIEKTPO-
MAarHUTHBIX ABJeHU# — VI—IX KJjacchl; 06 OCHOBHBIX 3aKOHOMEP-
HOCTSAX BJIEKTPOAUHAMUKY, TePMOIUHAMUKN, CTATUCTUYECKOMN, KBaH-
TOBOU U AnepHoil ¢pusuku — X—XI KJiacchr;

® OBJIaJleHVE YMEHUAMU MPUMEHATH IOJIyUeHHbIe 3HAHUSA IS
O0'BACHEHUSA TIPUPOJHBIX SBJIEHUIN U IIPOIECCOB, (hU3MUECKUX CBOICTB
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BEIIeCTBa; IJIA MPAKTUUYECKOTO HCIIOJb30BaHUS (DUBMUECKUX 3HA-
HUII B IOBCEJHEBHOM KU3HU; IJIA MOHMMAHUSA Pou (GUBUKU B pas-
BUTUY COBPEMEHHBIX TEXHOJIOTUH, B PEIIEHUU KU3HEHHO BaKHBIX
HpobJieM 4YeJIOBEUECTBA, B CO3JAHNM YCJOBUI 0e30IACHOM KM3HEe-
IesTeJIbHOCTHA YeJIOBeKa M OOIIecTBa;

® IproOpeTeHre YMEHUI 1 HABBIKOB B PEIIIEHUU IPaKTUUYECKUX
JKMBHEHHO Ba’KHBIX 3a7ad, CBSISAHHBLIX C HCIIOJIbL30BaHUEM (hU3UUec-
KUX 3HAHWI, B PAIIMOHAIHLHOM IIPUPOOIOJIHL30BAHUY U 3aIllUTe OKPY-
JKaloIei cpenbl, o0eclmeueHNN 0e30IIACHOCTH KU3HeNesaTeIbHOCTU
yeJsioBeKa;

® BocnuTaHVe YOeKIeHHOCTU B IO3HABAEMOCTU OKPYKAIOIIero
MUpa, IIOHUMAaHUS TOTO, YTO Pa3yMHOE MCIIOJIL30BAHUE IOCTUKEHMI
(GUBUKKN ¥ COBPEMEHHBIX TEXHOJIOTUII CIOCOOCTBYET POCTy 6Jiaroco-
CTOAHUSA OOIIECTBA; YBaKEHUA K TPYAYy YUEHOTO.

3amaun o0yUYeHU!s:

® OBJIaJleHVE 3HAHUAMU 00 OCHOBHBIX (DUBUYECKUX MOHATUAX,
SABJIEHUAX, 3aKOHAX W METOJaX HMCCJIeIOBaHUA;

® (hpopMHupoOBaHUe YMEHUII MPproOpeTaTh M MPAKTUYECKU HCIOJIb-
30BaTh 3HAHWUS, HAOJIONATH U OOBACHATH (PUBUUECKUE SBJIECHUS;

® (hopMHpOBaHNE SKCIEPUMEHTAJbHBIX YMEHHUU ydJalluXcs;

e (hopMUpOBaHME IIPEACTABICHUIN O COBPEMEHHON (PpH3MUecKoil
KapTHuHEe MUpPa, AUAJIEKTUYECKOM XapaKTepe WM OTHOCUTEJIHbHOCTH
(pU3UUECKOro 3HAHUA, I'PAHUIlaX IPUMEHUMOCTU (PUBNYECKUX 3aKO-
HOB U TEOPU; O IIMPOKUX BO3MOYKHOCTAX MCIOJb30BAHUA (hpU3U-
YeCKUX 3aKOHOMEPHOCTell B TeXHHKe U TeXHOJIOTUSX;

® Da3BUTHE TBOPUYECKOI'O MLINIJIEHUA yJallluXCcs, YMEHUI camo-
CTOATEJILHO IIPUOOpeTaTh U MCIIOJB30BATh 3HAHUA HA IPAKTUKE B
TECHOU CBSA3U C YyUeOHBIMU IIpeAMeTaMyu 00pa3oBaTeJbLHBLIX 00JacTeil
«EcrecrBo3Hanme», «MaTemMaTuKa» ¥ ryMaHUTAPHBIMU yUeOHBIMU
npegMeTaMu;

® YKOJIOTUYECKOe BOCIUTAHUE.

ITocTpoenne yuebHOM IporpaMMbI OCHOBBLIBAETCSA HA CJIETYIOITUX
OCHOBHBIX NMPUHUUNAX:

® npeemMcmeeHHOCMU: YINTHIBAETCA COAEP:KaHUEe yUeOHOUM IIpo-
rpaMMBbI II0 IpeaMery «YesoBek um mup», a B X—XI Kjaccax —
comep:xaHue yueOHBIX mporpamm aasa VI—IX kiaaccos;

® zeHnepasau3zayuu yueOHoz0 mamepuasa: o0beJUHEHVE n3yuae-
MOro MaTepuajia Ha OCHOBe BaiKHeUIIIero aTtpubyra MaTepuum —
IBUI)KEHUS, IIPU KOTOPOM TJIAaBHOE BHUMAHUE YAENAETCS MU3YUEHUIO
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OCHOBHBIX ()AaKTOB, ITOHATUI, 3aKOHOB, TEOPUINl U METOMIOB (hpusmuec-
KOIf HayKH, 0000IIEHNIO IITMPOKOTr0 Kpyra (GU3nNUecKUX SBJIEHUI Ha
OCHOBE TEOpUH;

® JLlUHEIIH020 NOCMPOeHUs KYypca: M3JIoKeHUe yueOHOTO MarTe-
puaja B COOTBETCTBUU C YPOBHEM IIOATOTOBKU YUAIIIMXCSA U UX BO3-
PacTHLIMU MMO3HABATEJHHBIMU BO3MOKHOCTIMU;

® JdesmenbHOCMHO020 nodxoda: GOPMUPOBAHUE yMEHUII BBIOU-
paTh MOAEJU IPU ONMHCAHUU (PU3UUECKUX CUCTEM, YCTAHABIUBATD
TPaHUIIBI TPUMEHUMOCTH BBIOPAHHOU MOJeU, IJIAHUPOBATH dKCIIe-
PUMEHT, MHTEPIPETUPOBATh U OIIEHMBATH €r0 PEe3yJbTAThI;

® JocmynHoCcmMu BOCIPUATHUA yueOHOTO MaTepuasa;

® 2YMAHU3AUUU U ymarHumapudayuu: GopMupyercsa IIpercTaB-
JeHue o (PUBMKe KaK HayKe, SBJAIONIENCS YacThIO 00IlleuyesioBevec-
KON KYJBbTYPHI.

YuebHasa mporpaMmMa paspaboTaHa B COOTBETCTBUU C 00OpasoBa-
TeJbHBIM cTaHzaproMm 1o ¢uaure aasa II m III crymeneir obimero
cpenHero o0pasoBaHUA W C yUYETOM MEKIPEeIMETHBIX CBA3eil ¢ Ma-
TeMaTUKOI, XUMueii, 0uojgorueit, reorpadueit 1 acTpoHOMUeEI.

Ob6si3aTesibHOE conlep:KaHre o0pasoBaHUsA, TPeOOBAHUA K YPOBHIO
IIOJTOTOBKY YYaIIUXCs KOHIIEHTPUPYIOTCA IIO CJIERYIONUM codep-
HamenvHblM AUHUAM:

® (hu3WUeCcKUe MEeTOIbl MCCJIEIOBAHUA ABJIEHUHA IPUPOIIHI;

® pusmuecKkue O0BEKTHI M 3aKOHOMEPHOCTH B3auMMOIeiCTBUS
MEeXIy HUMU;

e husuUecKue acHeKThl KU3HENeATeJIbHOCTU YeJOBEKa.

IIpu usyuenuu GpusuKy y ydammxcsa (POPMUPYIOTCS:

® o0weyueOHble YMEHUSA, HABbLKU U CNOCOObL NO3HABAMENbHOU
desmeavHOCMU:

opraHu3aIusa CBOEro yueOHOTO TPy/Ja; MOUCK MHMOPMAIUU C
KCIIOJIb30BAHMEM PAa3JIMYHBIX MCTOUHUKOB (yueOHBbIE TEKCTHI,
CHPAaBOYHBIE M HAYYHO-TOMYJIAPHBIE M3JaHUA, KOMIILIOTEDHEIE
0as3bl TaHHBIX);

obpaboTka mHMOpPMAIINN U IIPeACTaBJIeHNe ee B Pas3sHBIX (op-
Max (BepOaJbHO, C IIOMOIIBIO TPA(UKOB, (YOPMYJI, PUCYHKOB U
CTPYKTYPHBIX CXEM);

COTPYAHUYECTBO C APYTMMU yYAIIMMUCH B IPOIECCE COBMECT-
HOT'O BBIIIOJIHEHUS OIIBITOB, (DPOHTAJIBHBIX JTaOOPATOPHBIX pa-
00T, MPOBEIEHUSA 9KCIIEPUMEHTAJIbHBIX HCCJIETOBAHUIM;
yuacTme B IIPOEKTaX W TBOPUYECKUX paboTax;



® obwue onepayuu MvlUulLleHUs: aHaAJIN3, CPaBHEHUE, CHUHTE3,
00001TIeH1Ee, CUCTEMAaTHU3aIUusa U IP.;
® NOHUMAHUEe TOTO, UTO B IpPOIlecce MO3HAHUSA OKPYKAIOIIETro
Mupa (GU3UKa HCIOJb3YeT TeopeTHuuecKue (BBIABUIKEHIUE THIIOTES,
MOJeINPOBAHNE, BLIBEJEHIE CJICACTBUM, MHTEPIPETAIUS Pe3y IbTaTa)
U 9KCIIepUMEeHTaJIbHbIe (HaOIIONeH!s, 9KCIePUMEHT) MEeTOAbI MCCJIe-
IOBAHUA; UTO (pUBUUECKUE 3aKOHBI 1 TEOPUU MMEIOT OIIpeIesIeHHbIe
TPAHUIIBI TPUMEHUMOCTH;
® memodosozuyecKue 3HAHUs: TIPEICTABJIEHASI O TOM, YTO MaTe-
puA CyIIecTByeT B ABYX (hopMax (BEIeCTBO M TOJIEe), HAXOOUTCA B
HOCTOSHHOM [BMXEHHM; UTO CYIIECTBYIOT Pa3jnUHble ()OPMBI IBU-
JKeHHs MaTepuH; YTO IPUUYNHA N3MEHEHHUS COCTOAHUS Tesl — HUX
B3aMMOJeiCTBUE; UTO MEKIY SABJEHUSIMU CYIIECTBYIOT HIPUUYUHHO-
CJIeICTBEHHbIE CBS3U;
® cucmema npedmemHuvlx 3HAHUILL
ONBITHBIE (PAKTHI, MOHATUSA, 3aKOHBI, 9JIEMEHTHI (PU3UUECKUX
Teopuil, (pusUUECKNe MUAeU, IPUHIINIILI, COBPEMEHHAsI €CTeCT-
BeHHOHAyJYHasg KapTUHA MUDPA;
¢usuUeCcKre OCHOBBI YCTPOUCTB UM (PYHKIIMOHUPOBAHUSA IIPU-
0OpPOB U TeXHHUECKUX OOBEKTOB; I'JIaBHBLIE HANpPAaBJIEHUS Ha-
YYHO-TEeXHUUYECKOTO TIPOTrpecca, IMepPCIeKTUBLI PAa3BUTUSA dHEP-
FeTUKMN, TPAHCIOPTA M DKOJIOTMUYECKMNE ACIEKTBI UX KCIIOJIb-
30BaHUs; HAOJIIOJEHNEe, ONNCAHNEe U OObsJCHEHNEe SBJIEHUHA U
IIPOI[ECCOB, MPOTHO3UPOBAHNE WX PA3BUTUS IIPU U3MEHEHUU
YCJIOBU;
HMCIIOJb30BaHNe (PpU3MUYECKNX NPHUOOPOB M MHCTPYMEHTOB IJI
nusMepeHus GU3NUEeCKUX BEJUUNH;
IIpeICTaBJIeHNe Pe3yJILbTATOB M3MEPEeHUM C MOMOIILIO TaOJINII,
rparKOB U BBISIBJIEHNE HA 9TOI OCHOBE SMIIMPUUECKUX 3aBU-
CHMOCTeI;
pellleHue 3amay;
® npuobpemenue HABbLKOE 8 PeUleHUU NPOoCmelux 6vblmosvLx
3aday:
PaCCUUTHLIBATL CTOMMOCTD JJIEKTPOSHEPIUH, IIOTPEOIsIeMOM ObI-
TOBBIMHU 3JIEKTPOIIPHOOPAMI, HAXOAUTEL IIyTH SKOHOMUI SHEPIUI;
co0JIIONATh, TeXHUKY 0e30IIaCHOCTU IIPU O0paIlfeHuu C OBITO-
BBIMU OpubOpaMy M TeXHHUUECKUMHU YCTPONCTBaMU;
COBHATEJbHO BBINOJHATL IIPpaBuJja 0e30IacHOTO ABUMKEHUS
TPAHCHOPTHBLIX CPEACTB U IIEIIeXON0B M Op.



Yuebuasa mporpamma anasa X—XI KjgaccoB mpeaycMaTpUBaeT
0oJsiee TyIyOOKOe mM3yuyeHUe (PyHIaMeHTaJIbHBIX (PU3UUYECKUX TEeOPUii,
ycujgeHne UX MPUKJIAJHOTO 3HAYEHUS B JKU3HU COBPEMEHHOTO 00-
IIeCTBAa, YTO ITO3BOJIAET C(HOPMUPOBATH y YUAIIUXCS CUCTEMY IIPE.I-
METHBIX M METOLOJIOTMYECKUX 3HAHWUI W YMEHUIl, IIPeICTaBIeHNA
O COBPEMEHHOM KBAHTOBO-IIOJIEBOM KapTHUHE MHpA.

ITocnenuuii pasmen yuebHoit mporpammbl (XI kKiacc) «Emnmmas
(husnyeckasa KapTuHaA MHpPa» O0OOIAET U CHCTEMATU3UPYET COBpPe-
MEeHHBIE IIPeACTaBJIeHusA 00 OCHOBHBIX JTallaX MOCTPOeHUA (HU3U-
YeCKON KapTHUHBI MHUpA.

Pacmpegenenue yueOHOTO BpeMeHU IO OTAEJNHHBIM pasgeaM
yueOHOM mporpamMMbl Mo (husuKe Ompeaessercda KajJleHAapHO-TeMa-
TUYEeCKUM IIJIaHUPOBaHUEM.



VI KJIACC
(1 4 B Hegento, Bcero 35 )

dusuka — Hayka o mpupone. Pusuka u texHukra. CBasb pu-
3UKM ¢ ApyruMu Haykamu. Poab usuku B (OpMUPOBAHUU HAYU-
HOM KapTUHBI MHUpA.

Meronasl mcciemoBaHusa B (pU3UKe: HAOJIIOMEHUS, OUBITHI.

dusnueckue Teya, pusmUecKUe SIBICHUA, (PU3NUECKUE BEJINUU-
HBI, (hpusuvecKme 3aKOHBI. [leficTBUA Hal (PU3MUECKUMU BEJTUUYNHAMIU.

Ponp usmepenuit B ¢pusuke. [IpsaMble 1 KOCBeHHBIE M3MEPEHUA
dusmyeckux BeamuwmH. MexIyHapoaHas cuUCTeMa e€IWHUIIL.

WsmepurensHble Tpubopsl. [leHa gesieHus IIKaIbl U3MEPUTEIb-
HOTO mpubopa. IToHATHE O TOYHOCTM MBMEPEHUA.

WsmepeHue AjauH, miIomianeii, o0’beMOB TeJ, TPOMEKYTKOB Bpe-
MEeHH.

JucKpeTHOEe CTpOeHHEe BeIecTBa. JKCIePUMEHTAJbHBIE IOJI-
TBEPYKAEHUSI JUCKPETHOTO CTPOeHUA BerecTBa. MoOJEKYJIbl, aTOMBI.
TemmoBoe OBUKEHME YaCTHI[ BeIllecTBa. B3amMomeilicTBUE UYaCTHIL
BeiriecTBa. TBepoe, KUAKOe U ra3000pa3HOe COCTOSHUS BeIecTBa.

TemntoBoe pacmiupenue Tejs. Temneparypa. Tepmomerpnl. zme-
peHue TeMIepaTyphl.

Macca Tena. Equaunsl Maccbl. M3MepeHMre Macchbl HA PBIYANK-
HBIX Becax. H.TIOTHOCTI: BelllecTBa. EJ_'(I/IHI/IHBI IIJIOTHOCTH.

DponmanvHbvle 1abopamopHrsvie pabomut

1. OmpeneseHue IeHBI AeJIEHUSA IIKAJIbl U3MEPUTEIHLHOTO IPU-
6opa.

2. NamepeHue IJIvH.

3. Nsmepenne mioIamei.

4. NsmepeHue 00HEMOB.



5. NlamepeHme Majablx (PUBUUYECKUX BEJIUYUH.

6. MsyuyeHue 3aBUCUMOCTU TOYHOCTHU PE3YJIbTATA OT KOJUYECTBA
TOBTOPHBIX HM3MEPEHUI.

7. Uzyuenune BIAUAHUSA U3MEPUTEJIHLHOTO Ipubopa HA TOUHOCTD
M3MepeHus.

8. VzyueHue phIUaKHBIX BecOB. 3MepeHMe MAaCCHI.

9. OmnpeneneHue TJIOTHOCTU BEIIECTBA.

Hdemoncmpayuu, onvimet, KomnviomepHsie modenu
e CraThIBaHME INTapMKa C HAKJOHHOU IIJIOCKOCTH (KoJyiebaHUsA
mrapukKa Ha HUTH).
3ByuaHue CTPYHBI (KaMepToHa).
IlmaBieHue cTeapMHOBOM CBeUwM.
AJIeKTpUBaIUA TeJl.
HpHTﬂ?ReHI/Ie TeJla K MarHury.
IIpuGopsl ¢ Pa3JIUYHBIMU IIKAJIAMMU.
PacmopocrpaHenne cBera B OJHOPOLHOI cpene.
Mopgenb XaoTMUYECKOTO IBUKEHUA YACTHUIIL.
Huddysua B pasinuyHBIX Cpelax.
OcHOBHBIE CBOIICTBAa TBEPABLIX TeJ, JKUAKOCTEH M ras3oB.
BsaumopneiicTBue MOJIEKYJI.
Mopenn KpHUCTAIINYECKUX PEIIeTOK.
e Teyia ogMHAKOBOTO o0beMa M Pa3HOW MacChl M OLWHAKOBOI
Macchbl M PasHOTro obbeMa.

TPEBOBAHWA K YPOBHIO MOATOTOBKM YHALLNXCA

Yuamuiica mOJI;KeH:

umemsv npedcmasJjenue:;

0 (pusmMUeCKUX MOJeJIAX: aTOM, MOJIEKYJa, ras, TBepIoe TeJo,
SKHUIKOCTD;

0 HAYYHOM IIyTH IIO3HAHUA OKPYIKAIOIero Mupa;

0 posu (pUBWMKU B PA3BUTUU IPYTrUX HAYK U TeXHUKU;

3Hambv:

0 IHCKPETHOM CTPOEHUU BeIleCTBA;

O HEeIIPEePBIBHOM XaOTHYECKOM IOBHUXXEHHNHN YacCTHIl BeIlleCTBa "
UX B3anUMO/JECTBUU;



ymemb:

ONMUCHIBATh W OOBACHATH (PpuUdUUecKue sABJeHUA (CBOMCTBA):
Inuddysuio, xaoTuueckoe (TEILJIOBOE) ABUKEHNE, TEIJIOBOE PacCIlImpe-
HUE, CBOfICTBa BEIIECTB B PA3/JIMYHBIX arperaTHbIX COCTOAHMAX;

saademu:

OKCIIEpMMEHTAJIbHBIMI YMEHUAMM: MCIIOJIB30BAaTh Ha IIPAKTUKE
U3MepUTeJbHbIe MHCTPYMEHTHI U (pU3MUYecKue Ipuoopsl (IuHeiika,
MepHas JIeHTa, MEeH3ypKa (M3MEepUTENbHBIN ITUINHID), CeKYHIOMED,
TEPMOMETP, BEChI); OIPEIeIATh IeHy AeJIeHUS IMIKaJbl U IIPeIeJIbl
N3MepeHnil; U3MEPATh PACCTOSHUS U Pa3Mephbl TeJ; U3MEPATh ILIO-
m1agu; U3MepPsSaTh 00beMbl JKUAKOCTEH U TBEePAbIX TeJ Pas3JIuuHON
¢GopMBI ¥ BMECTHMOCTBh COCY[a; H3MEPSATh BPeMs, TeMIIepaTypy,
Maccy TeJ;

IIPAKTUYEeCKMMMU YMEHHUAMM: BBIIIOJIHATH ,L'[ef/'ICTBI/IH Han (I)I/I3I/I-
YEeCKUMHU BeJIMUMHAMU, IIePEeBOIUTHh KpPaTHbIe U NOJbHbIE eIUHUIILI
CH B OCHOBHBIE €IMHUIIBI; PEIlaTh 3a4a4YM HA OIpeleseHHne ILJIOT-
HOCTH BeITleCTBa M MacChl C MCIIOJb30BaHmEeM (hOPMYJbI IMJIOTHOCTH
BeIIecTBa.

VII KJIACC
(2 4 B Hepento, Bcero 70 u)

1. MexaHuveckoe ABWXEHWEe M B3aumMogencTeue Ten

MexaHnuueckoe aBukeHue. OTHOCUTENBLHOCTL NBUKeHUA. Tpa-
extopud. Ilyrs. Egununsr omytu.

PaBHOMepHOe mpsamosimHeliHoe aBuKeHne. CKopocTh. EXMHUITEI
cKopocTtu. 'paduuecKkre 3aBUCUMOCTY CKOPOCTU W IIYTU OT BpeMe-
HY IIPX PABHOMEPHOM IIPSMOJMHENHOM [IBUMKEHIMN.

HepaBuomepnoe aBuskenue. CpegHAs CKOPOCTD.

Wnepnusa. Cuna. fdABnenue tarorenusa. Cuma taxkectu. edop-
manuu. Cuna ynopyroctu. Msmepenue cuibl. [TuHamomerp. Tpenwne.
Cuna tpenusa. TpeHue B mpupose W TeXHUKE.

dponmanvrbie 1a6opamoprbvie pabomovl
1. Usyuenne HepaBHOMEPHOTO IBUKEHUS.
2. T'pagyupoBKa MPY:KUHBI AUHAMOMETpPA.
3. 3yueHue cujibl TpPeHUS.
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91ccnepumenmanbnbl,e uccneaoeauuﬂl

1. OHpe,Z[e.TIeHI/Ie IIJIOTHOCTH Be€IIleCTBa Hn Cpe,[[Heﬁ IIJIOTHOCTH
TeJia.
2. HSy‘{eHI/Ie 3aBUCHMMOCTHU MacCCHhI BeIlecTBa OT €ro o0bema.

Hemoncmpayuu, onstmsv,, KomnwviomepHsie modenu

o OTHOCHUTEJBHOCTh ABUKEHUS.

e [Tpubopsl 1A M3MepeHus BpeMeHU: CEeKYHOMep, METPOHOM,
IIeCOYHbIE Yachl U JP.

e PaBHOMepHOE HpAMOJIMHENHOE OBUMKEHUE.
HepaBanomepHoe nBUIKEHUE.
Hedopmanmsa pasUIHBIX TeJI.
WNsmeperue cuibl pasjiinyHBIMU TUHAMOMETPAMU.
PasHogelicTByIOIIaa cuj, HaopaBJIeHHBIX II0 OJHOU IIPAMOI.
TpeHre PM CKOJIBYKEHWU TeJa IO PASJIUUYHBIM IIOBEPXHOCTSIM.
W3mepenue cuiibl TPEHUA TOKOA U CUJIBI TPEHUS CKOJBYKEHUS.
Tpenue raueHUA.
OmBITHI IO W3MEHEHWIO CUJIBI TPEHUS.
IITapukoBbIe U POJIMKOBBIE IOAIIUITHUKU.

TPEBOBAHMA K YPOBHIO NMOAMOTOBKN YYALLNXCA

Yuamuiica TOJIMKeH:

umemsv npedcmasJjenue:

0 (pUBUUYECKUX MOMEJSIX: MaTepuajbHas TOUKA;

3HAMb U NOHUMAMDb:

CMBICTI (PUBUUYECKMX MOHSATHI: TPaeKTOPHUs, IIYTb, CKOPOCTh,
cCpenHAasa CKOPOCTh, cuja (TAMKEeCTH, YIPYroCTU, TPeHUus), OTHOCHU-
TEJBbHOCTL IIOKOS Y JBUXKEHUS;

ymemo:

OMKICBIBATL U OOBACHATH (PUBUUECKHEe SBJIEHUS: PAaBHOMEPHOE
OpAMOJIMHEITHOe ABUKEHUe;

saademu:

SKCIIEPUMEHTAJIbHBIMU YMEHUSIMU: U3MEPATh CPEIHIOI0 CKOPOCTh
HEPaBHOMEPHOI'O IBMKEHUS Teja, IPafyupOBATh IMPY:KUHY IUHAMO-
MeTpa, U3MepPATh CUJIy TPEeHNUd;

1 YcoBus IpoBeNeHNs SKCIEePHIMEHTATbHBIX HCCIeNOBAHME (Ha YpOKe,
(barkyIbTaTUBHBIX BaHATHUAX) ONPEJENAIOTCA yUUTeJIeM (DU3UKU.
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OPaKTUYECKUMU YMEHUSAMU: IIPEICTABIATh B BRIOPAHHOM MACIII-
Tabe cuIy, ee HalpaBJeHHE W TOUKY NPUJIOKEHUA; HAXOIUTH PaB-
HOJEHUCTBYIONIYIO CHUJI, HAIIPABJEHHBIX IO OJHOUM MPAMOIi; pelraTh
KauecTBEeHHBIE, pacueTHbIe U rpaduuecKre 3aJaum Ha OIpeeeHue
(husMUecKUX BEJIMYUH C MCIIOJb30BaHUEM (DOPMYJI: CKOPOCTU, CPE[I-
HeW CKOPOCTH, CBSIBU CUJBI TSAMKECTHU U MAacChI.

2. Pabota u MowHOCTb. JHeprus. NpocTbie MeXaHWU3MbI

Pabora cunbl. Equaune paborsl. MoiiHOCTs. EQMHUIIEI MOIII-
HocTu. Kunernueckasa sHeprusa. [loTeHIMuansbHasd sHeprusd. 3aKoH
COXpaHeHUs MeXaHUUYECKOU SHepruu.

IIpoctrie Mmexanusmbl. Prruaru. MoMmeHT cuibl. ¥ CJIOBUA PaBHO-
Becusi peruara. Biaoxku. Kospduiuenr mosesuoro aeticteusa (KILI)
OPOCTBIX MEXaHW3MOB.

DponmanvHovle 1abopamopHsvie pabomuvt

4. IIpoBepKa ycJioBUA paBHOBeCHA phIUara.

5. MlzyueHre HeIMOABUKHOTO W IIOABUIKHOTO OJOKOB.

6. zyueHne HaKJOHHOI ILTOCKOCTU U ompernenenue ee KIIII.

Hemoncmpayuu, onstmsv,, KomnwviomepHsie modenru

e Pabora cuim mpu ImepeMeIeHUU TeJia.

® 3aBUCUMOCTb KUHETHUUYECKON SHEPTUU OT MAaCChl U CKOPOCTHU
TeJsa.

e [ToreHIMabHasA SHEPTUA Teja B IIOJIE TATOTEHUS U IOTEH-
muajabHasg dHEPTUs ynpyro nedOpMUPOBAHHOTO TeJia.

e llzaMeHeHNe KUHETHYECKON UM MOTEHIIMAJTLHON 9HEpruu Tejia
IPU COBepIIIeHUU PabOTHI.

e IIpeBpallleHUss MeXaHUYECKOUN SHEPTUU.

e YcrpoiictBo u nericrBue peruaroB I m II poga.

e IIpaBuI0 MOMEHTOB.

® YCTPOMCTBO M NEHCTBHE HETOABMIKHOTO 1 IIOABMIKHOTO OJIOKOB.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YHALLMXCA

Yuamuiicsa mOJIXKeH:

umemdv npedcmasJjenue:

00 MCIIOJIb30BaHUU HHEPTUU BETPa, BOABI PEK, BOAOTAIOB, IPU-
JUBOB M IP.;
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3HAmMb U NOHUMAMDb:

CMBICST (pUBUUECKUX ITOHATHUI: pPaboTa, MOIIHOCTb, KMHETHYEeC-
Kas dHeprusd, MOTeHIMaJbHAs dHEPrusd, IPOCTON MeXaHW3M, ILJIeUO
CUJIbI, MOMEHT CUJIbI, KOI(DPUIIMEHT MOJIE3HOTO OelCTBUA Mexa-
HU3MAa;

CMBICT (PUBUUYECKUX 3aKOHOB (IPABUJI): COXPAHEHHS MEXAaHU-
YeCKON DHEePTruU, «30JI0TOTO IIPABUJIa MEXaHUKMU»;

saademu:

SKCIIEPUMEHTAJIbHBIMUA YMEHUAMU: IIPOBEPATH yCJIIOBUE PaBHO-
BeCUs IPOCTBHIX MEXAHMBMOB, omnpenendarb nx KILII;

OPaKTUYECKUMU YMEHUSIMU: HCIIOJb30BATH IPOCTHIE MEXaHM!3-
MBI B IIOBCEIHEBHON KM3HU; PeIlaTh KaueCTBEHHbIE, paCUeTHLIE U
rpaduUecKre 3aJauu C MCIOJIb30oBaHUEM (opmyJi: paboThl, MOIII-
HOCTH, RHHeTH‘IeCKOﬁ 9Hepruu, HOTeHIJ;Ha.TILHOﬁ JHEePrmmu, MOMEHTAa
CHUJIBI, YCJIOBUA PaBHOBecuA pbruara, 0sokxa, KIII mpocTeix mMexa-
HHU3MOB.

3. aBneHue TBepAbIX Ten, ra3oB U XuaKocTen

Hasnenue TBepAbix Tea. Eqmaunisl naBinenusa. JlaBieHue rasos.
3aBHCHMOCTS JABJIEHUS I'a3a OT ero oobeMa M Temieparypsl. Ilepe-
mava JaBJEeHUS JKUIKOCTAMU 1 rasaMu. 3axoH Ilackamaa. T'mapo-
cratuueckoe mapieHue. CoolIrampInuecs coCyabl. ['mapaBInuecKue
MeXaHU3MBI.

Armochepuoe pasiaenue. OuwiT Toppuuennu. MUsmepeHure aTMo-
cepHOro masiaenusa. Bapomerpbl. MaHOMETpPEHI.

IeficTBUe KUIKOCTHM M Tasa Ha MOrPy:KeHHbIe B HUX TeJa.
3akoH Apxumena. YCJIOBUS ILJIaBAHUSA TeJl.

dponmanvrbie 1abopamoprble padbombl
7. OupezneseHne BBITAJTKUBAIOIEH CUJIBI.

JdKcnepumenmanvrble UCCLe006AHUL

3. HccnmemoBanmue 3aBUCHMOCTH BBICOTHI YPOBHSA CBOOOIHOM IO-
BEPXHOCTH YKUIKOCTEN OT MX ILJIOTHOCTH B COOOIIAIOIIMXCS COCYymax.

4. VIzyueHne 3aBUCUMOCTU T'UIPOCTATUYECKOTO TaBJIEHUS OT
IIyOMHBI HMOTPYIKEHUSA B MKUIKOCTb.

Hemoncmpayuu, onvtmbsv,, KomnwviomepHvie modenru

o 3aBHCUMOCTD JAaBJIEHNUsI TBEPAOT'O Teja OT CHUJIbI JaBJIECHUS U
IJIOIAAY OIIOPKI.

e J[aBiieHMe BO3AyXa B PE3MHOBOM IITape.
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e 3aBUCUMOCTH JABJIEHUsS ra3a OT ero o0beMa W TeMIIepaTyphl.

e [lepenaua BHEITHETO AABJIEHUS KUJKOCTAMU U Ta3aMu.

e YCTpPO¥CTBO M AeiicTBUE TUAPABINYECKOTO IIpecca, TOpMOo3a.

e 3aBHUCUMOCTh JABJEHUS JKUAKOCTU Ha JHO M CTEHKHU COCYAa
OT TJIyOWHEI.

e CoobOimaromiuecsa cocyabl. BogompoBon. IIImo3s.

o OmbITHI, TTOATBEPIKAAIOIINE CYII[eCTBOBaHIEe aTMOC(HepHOro IaB-
JIeHUs.

e YCTpO¥ICTBO M JeliCTBUE IOPIITHEBOT'O Hacoca.

e BapomeTphl 1 MaHOMETDHI.

e JleiicTBUe KUIKOCTM Ha IOTPY’KEHHBIe B Hee TeJia.

TPEBOBAHWMA K YPOBHHIO NOATOTOBKN YHALLNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjernue:;

0 IpUHIUIIaX PaboThl M MPUMEHEHUW TeXHUYECKUX YCTPOICTB
u pubOpPOB, B KOTOPBIX MCHOJIb3yeTcA 3aKoH Ilackajis: HLI030B,
BOJOIIPOBOZIA, THPABINUYECKOTO TOPMO3a U HACOCA;

0 BIUSHUU U3MeHeHUs aTMOC(epHOTO JaBJIEHUs Ha CAMOYYBCT-
BUE UYeJIOBEKA;

3HAMb U NOHUMAMDb:

cMBICST (PUBMUECKUX TIOHATUI: CUJa JaBJIEHUs, JaBJIeHUEe, TUAPO-
craTuyeckoe u aTMocdepHOe JaBJeHUeE;

cMBICJ (pusmuecKux 3aKoHOB: Ilackans, Apxumena;

ymemo:

OIMCHIBATH U OOBACHATH:

(bmBmuecKVe ABNIEHUWA: Hepefavy JaBIEHUA KUIKOCTAMU Y Ta3aMIu;

MIPUHIAT AEHCTBUA COOOIIAOIUXCSA COCY/I0B, TUAPABINUECKOTO
mpecca, 6apoMeTpPOB U MaHOMETPOB;

gnademu:

SKCIEePUMEHTAJbHBIMU YMEHUAMU: NCIOJH30BAaTh (husuyecKue
npubopsl (6apoMeTphl M MAHOMETDPHI) [JId M3MEPEHUS TaBJIEHUS;
BBIDAXKaTh Pe3yJabTaThl mdaMepeHnii B equHunax CU m mMuaiumer-
pax PTYTHOTO CTOJ0a, U3MEepPATH cuay Apxumesa;

MPaKTUUECKUMU YMEHUSIMU: PelliaTh KaueCTBEHHbIE, PACUETHHIE
u rpadryecKye 3aJauy C MCIOJb30BaHWEM (OPMYJI: HAaBJIEHUA,
THUIPOCTATUUYECKOTO JaBJeHUsA, CUJbI ApxXuMe[a; Ha IPUMeHeHUe
3akona Ilackansa.
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VIII KJIACC
(2 4 B Hepento, Bcero 70 4)

1. TennoBble ABNEHMUs

TemnyioBoe ABM)KEHME UACTUIL BEI[ECTBA.

BryTrpenuaa sHeprua. Pabora u Temsonepenada KakK CIOCOOBI
U3MeHeHUs BHYTPeHHel sHepruu. KoimuecTBo TEILIOTHI. EquHUIILI
KOJIMUEeCTBa TeIJIOThI. BuAbl Temomepenaum: TEIJIOIPOBOIHOCTD,
KOHBEeKIUA, n3aydenne. PacueT KosuyecTBa TEIJIOTHI IPU HarpeBa-
HUU U OXJAKIEHUU. YOeJbHas TEIJIOEMKOCTh BEI[ecTBa. ¥ JebHAS
TEIJIOTa CTOPAHUS TOILINBA. OKOHOMHS TEILJIOBON SHEPTHUHU B OBLITY.

IlnaBimeHue ¥ KpuUcTaIn3anud. Y AeJdbHas TeIIoTa IJIaBJIEeHUS
(KpucTaaIn3aIun).

Wcnapenne u KoHgeHcarud. KuneHwve. YeabHass TENJIOTa mapo-
obpasoBaHUsA (KOHAEHCAITNN).

DponmanvHbvle abopamopHsvie pabomut
1. CpaBHeHUVe KOJMYECTBa TEILJIOTHI IPU TEIJIOOOMEHE.
2. OnpeneneHure yAeJIbHON TEIJIOEMKOCTU BeIIECTBA.

JdKcnepumenmanvuble UCCLe006AHUA

1. UccrenoBanve TeIJIOIPOBOJHOCTH I'as3oB, KUJKOCTEH U TBEP-
IBIX TeJl.

2. VccnenoBanue CKOPOCTH HATPEBAHUA U OXJIAKAEHUS BOXHL.

3. NsyueHue mpoliecca MJIABJIEeHUA JIbIA.

4. UzyueHue mpoljecca MCHAPEHUA KUIKOCTU.

Hemoncmpayuu, onstmsl, KomMnviomepHsie moderu

e llsMeHeHNe BHYTpPEeHHeIl sHEePTUHU TeJl IIPU COBepIIeHUUu pabo-
THI ¥ IIPU TeIJIoliepeaadve.

e TermIompoBOAHOCTS TBEPABIX TeJ, JKUIKOCTEH M ra3oB.

e KouBeKIuaA B JKUAKOCTSIX U Tasax.

e zyueHne U IIOTVIOINEHNE SHEPTUM TeJIAMU C PA3IMUYHON OKpac-
KOHM TOBEPXHOCTH.

e Kaysopumerp.

e [InaBieHne M KPUCTALIUBAIUA.

o OxJjaskIeHUe JKUIKOCTU IPU HCIapEeHHNH.

e 3aBUCHUMOCTb CKOPOCTHU WCIIAPEHUA OT POojAa KUIKOCTU, TEM-
mepaTypsl, IJIOMIAAY CBOOOIHON ITOBEPXHOCTH M HAJUYUS BO3MYIII-
HBIX IIOTOKOB.

15



e IlocTostHCTBO TeMIIepaTypbl KUII€EHUA XUIAKOCTU IIPU IIOCTO-
SAHHOM BHEIIHEeM JaBJIEHHNU.
® 3aBHUCUMOCTDH TeMIlepaTypbl KUIIEHNA OT BHEIIHEro JaBJIEHWd.

TPEBOBAHWMA K YPOBHHIO NMOATOTOBKN YHALLNXCA

Yuamuiicsa mOJIMKeH:

umemsv npedcmasJjernue:

0 3HAUEeHHUW SABJIEHUI TeIjolepenaun B MOBCEIHEBHON JKU3HU;

0 3aBHCHMOCTH TeMIIepaTyphbl OT BpeMeHHU B IIpoIleccax: ILIaB-
JleHre, KPUCTALIN3aIusd, IapoodpasdoBaHre, KOHIEHCAIIN;

3HAMb U NOHUMAMDb!

CcMbIC/T (pU3MYECKUX MOHATHUI: BHYTPEHHAA DHEPrUs, TEILIOIIPO-
BOJHOCTb, KOHBEKIIUS, MU3JIyUeHne, KOJUUECTBO TeIlJIOThI, Ve bHas
TEILIOEMKOCTD, YIeJbHAsA TeIlJIOTa CTOPAHUs TOILINBA, yAeJbHAas Tell-
JIoTa ILIABJIEHUs, TeMIlepaTypa ILIaBaeHus: (KPUCTAJIN3ANN), Velb-
Hasl TeIlJIoTa Hapoo0pasoBaHUs, TeMIlepaTypa KuleHus (KOHIeH-
caium);

CcIIoco0bI M3MeHeH!s BHYTPEeHHEN sHepruu;

ymemnu:

ONMCHIBAThL U OOBACHATL (pU3UUECKUe SABJIEHUA: N3MEHEHUSA
BHYTPEHHEIl SHePruy BeIeCTBa, PasIMYHble BUIBI TEILIOIepenaun,
Imepexo] BeIllleCTBa M3 OJHOIO arperaTHOr'0 COCTOSAHUS B APYroe;

saademu:

9KCIIEPMMEHTAJbHbIMU YMEHUAMM: MCIIOJIb30BaTh (1)1/131/1qecm/1e
npubopsl (TepMOMETP, KaJIOPUMETP) AJIA M3MepeHusd (PpU3uUeCKUX
BeJIMYMH: TeMIIepaTypsl TeJjia, KOoJn4dyecTBa TEIlJIOThI, y;[eJIBHOfI Tell-
JIOEMKOCTH;

MPAaKTUYECKUMU YMEHUAMU: HAXOAUTDH MO TaOJUIIAM 3HAUEHUS
YAEeJbHON TeIJIOeMKOCTU BeIlleCTBa, YAeJbHOU TeIJOThl CropaHusd
TOILINBA, YAEJbHOI TeIJIOTHI ILJIABJIEHUs, YAEeJIbHOH TeIJIOThI Hapo-
o0pasoBaHUs; pelllaTh KaueCTBEHHbIE, rpad)uuecKre U pacueTHbIe
3a7lauy Ha OIpelesieHre KOJNUYeCTBA TeILIOTHI B PA3JUUYHBLIX TEILIO-
BBIX IIPOIlecCax, Ha IIPUMeHeHNe YPaBHEHUs TeIlJIOBOTro OajaHca.

2. AneKTpoOMarH1THble ABNEeHUs

aﬂeRTpHSaHHH TeJI. 3JIeKTpI/I‘-IeCKI/Ie 3apdanbl. BsaumogeiicTBue
QJIEKTPUUYECKHUX 3apdAanoB. QHGKTPOCKOH.
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CocraB aroma. dnekTpoH. IIpoToH. JmeMeHTapPHbIN 3apsan. VIOHEI.
IIpoBOAHUKY U AUAJIEKTPUKU. DJIEKTPUIAIIUSI Uepe3 BIUSIHUE.
AnekTpuueckoe moJie. Hamps:keHune. EMMHUIBI HaOpsaKeHUS.
dneKTprUYecKUil TOK. VICTOUHMKY 9JIeKTPUYecKoro Toka. leiict-
BUSI 9JIEKTPUUECKOr'0 TOKa. dJIeKTpuuecKas renb. Cujaa m Hampas-
JIleHre 3JIeKTPUUYECKOro TOKAa. EAMHUIEI CHUJIBI TOKA.
3akon OMa o5 yyacTKa SJIEKTPUUECKON Ienu. JJIeKTPUUEeCKOoe
COIpPOTHBJIeHNE. ENMHUIBI CONPOTUBJIEHUA. YIeJIbHOE COIPOTHUB-
neHue. ITocnemoBaTesbHOE 1 TApPAJIEbHOE COETUHEHVE ITPOBOTHUKOB.
Pabora m MOITHOCTH 3J€KTPUYECKOTO TOKa. 3aKOH [[:KOoyasa—
Jleumna. Vcnosb3oBalnue M 9KOHOMUS 3JIEKTPOIHEPTUMH.
ITocTosiHHbIe MarHUTHI. B3aumopeiicTBue MarHuToB. MaruuTHOe
noJie. MaruuTtHoe moJje 3emyu. MarauTHoOe II0Jie TOKa. JJIeKTPO-
MarHur.

DponmanvHbvle 1abopamopHrsvie pabomuvt

3. COOpKa 2JeKTPUUECKO e U M3MepeHHe CHJILI TOKa B HeWl.

4. IsMmepeHne HAIPSAXKEHUS W OIpPeJesieHne COIPOTHUBJIEHUS
MIPOBOAHUKA.

5. N3yueHmne mocjiefoBATEJIbHOTO COeOUHEHUS HTPOBOTHUKOB.

6. zyuenune mapaJijieIbHOTO COEIMHEHHNS ITPOBOSHUKOB.

JKcnepumenmanvuble UCCLe006AHUA

5. lIsyuenne 3aBHCHMOCTH CUJIBI TOKa OT HANPSKEHUA Ha
ydJacTKe IIemu.

6. syuenmne 3aBUCHUMOCTH CHUJILI TOKA B PeocTaTe OT AJUHBI ero
paboueit yacTu.

7. UccnenoBanue 3aBUCUMOCTU CUJIBI JEMCTBUA IIOJIOCOBOTO Mar-
HHUTa OT PACCTOAHUS OO0 HEHTPAJIbHOM 30HEI.

Hemoncmpayuu, onstmsv,, KomnwviomepHsie modenru
DJIEeKTpU3anusa PasIUYHBIX TeJl.

JBa ponma 3apAnoB.

YerpoiicTBo U melicTBUe BJIEKTPOCKOIIA.
BaaumopneiicTBue 3apsKeHHBIX TeJI.

IIpoBogmMOCTS, TPOBOAHUKOB W JUIJIEKTPUKOB.
HNcTounuku TOKAa.

HelicTBUA BJIEKTPUYECKOr0 TOKA.

AwmnepwmeTp.

BoasTm™meTp.
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e 3aBHCHUMOCTh CHJIBI TOKA OT HANPAMKEHHUSA Ha ydacTKe Iernu
U CONPOTUBJIEHUS ITOTO yUaCTKa.

[ ] BaBI/ICI/IMOCTB COIIPOTUBJIEHUA IIPOBOOHNKOB OT MX MJWHBI, IIJIO-
Ay IIOIEePEeYHOro CeYeHWsI M POJa BeIecTBa.
YerpoiicTBO U melicTBHe peocTarta.
ITocemoBaTenbHOE U HapajieibHOE COeNUHEHVe ITPOBOJHUKOB.
YcerpoiicTBO U IelicTBUE 3JIEKTPOHATrPeBaTeIbHBIX HMPUOOPOB.
IlmaBKue mpemoxXpaHUTEIN.

e ITocTossHHBIE MarHuThl. B3ammomeiicTBHe IIOCTOSHHBIX Mar-
HUTOB.

e JleiicTBMe MArHUTHOI'O IMOJIS 3€MJHM Ha MATHUTHYIO CTPEJIKY.

e Komnac.

e MaraurHoe 1oJjie IPOBOAHUKA C TOKOM (IIPAMOTO IIPOBOJAA M
KaTyIIKH).

® JyieKTpoMarHuT. lIpuMeHeHUe 3J€KTPOMATrHUTOB.

TPEBOBAHMA K YPOBHIO NMOAMOTOBKN YYALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasgJjieHue:

00 BJIeKTpHUUYECKOM 3apsae, 3apsaKeHHOM TeJje, IIPOBOSHUKE,
IUBJIEKTPUKE, 9JIEKTPUUECKOM II0Jie, MATHUTHOM IIOJIE;

0 CBOIICTBaX 3JEKTPUUYECKOI'0 3apsima;

00 MCTOUHUKAaX 3JIEKTPUUYECKOTO TOKa;

O MArg"mvTHBIX IIOJIAX IIOCTOAHHBIX MAardHmMTOB M IIPOBOJHUKOB
C TOKOM;

00 ycTpolicTBe M MPUHIMNIAX HelCTBUA MarHHTHOI'O KOMIIaca,
SJIEKTPOMATHITA;

00 9KOJIOTHYECKUX aclleKTaxX IIPOU3BOACTBA U IIOTPeOJIeHUs
SJIEKTPOSHEPT U,

3HAMb U NOHUMAMDb:

CMBICSI (PUBUUYECKUX TMOHATUMN: BJIIEKTPUUYECKUHA TOK, CHUJa TOKA,
HapsS:KeHne, SJeKTPUUEecKoe COIPOTHUBJICHNE, YAeJIbHOe COMPOTUB-
JeHue, JUHUU MarHUTHOTO IIOJIS;

CMBICT (pusmuecKuxX 3akoHOB: OMa I ydacTKa dJIeKTPUUECKOMn
menu, xoyna—Jlenna;

ymembu:

OIMCHIBATDL W OOBACHATHh (pU3UUECKUEe ABJICHUA: dJIEKTPU3AIUI0
TeJI, B3aNMO/IeHCTBIE 3apPsiKeHHBIX TeJ; TEIJIOBOe HeliCTBUe dJIeK-
TPUUECKOTO TOKAa, B3aMMOJIeHCTBUE ITOCTOAHHBIX MATHUTOB;
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saademu:

SKCIEePUMEHTAJbHLEIMU YMEHUIMU: HCIOJb30BATh (pr3UUECKUe
mpubopbl (aMIIEepMeTp, BOJBTMETD) [Jis W3MEPeHUs (PUBUUECKUX
BeJIMYMH — CHUJIBI TOKa, HAIIPDAMEeHUA; IIPEeACTaBJIATh Pe3yJbTaThbl
M3MEPEeHUH ¢ MOMOIIBI0 I'Pa(MKOB U BBIABJIATL HA 3TOM OCHOBE M-
IINpUYeCKMe 3aBUCHMMOCTH CHUJIBI TOKa OT HaIIPAMEeHHNd N COIIPOTUB-
JIeHUS yYacTKa IIell; OIPeAessiTh JIEKTPUUYEeCKOe COIPOTUBIIEHUE,
U3MEHATH CUJIY TOKa C IMOMOIIBIO peocTaTa; co0MpaTh IIPOCTemIe
2JIEKTPUYECKHE IeNU C II0CJeJ0BATEeJIbHBIM W IIapajljiebHBIM CO-
eIVHEeHUSAMHN IIPOBOIHUKOB, OIPEIeJsTh 3aKOHOMEPHOCTH TAaKUX
memeii; ompeneaATh PabOTy W MOIIHOCTH 3JIEKTPUUECKOTO0 TOKa,
OIlpeJesIsaTh MOJI0CAa MArHUTa, HallpaBJeHWe MarHUTHOTO IIOJIS IIPO-
BOJHUKA C TOKOM;

MPAaKTUYECKUMU YMEHUSAMU: HAXOAUTH MO TAabJUIlaM yAeJbHOe
COIIPOTUBJIEHNE TIPOBOAHUKOB; M300paKaTh CXE€MBbI DJIEKTPUUECKUX
memneii; pelraTh KauecTBeHHBbIE, rpaduuecKue U pacueTHBIe 3aJauu
Ha oIlpejieieHre CUJbI 3JIeKTPUUECKOT0 TOKAa, HANPIKEHUA, dJIeK-
TPUYECKOTO COMMPOTUBJICHUSA IIPOBOAHUKA, COMPOTUBJIEHUSA IIPHU II0-
cJIe0BaTeIbHOM U ITapa/lIeIlbHOM COeNUHEeHUSX IPOBOIHUKOB, pa-
0OTBHI W MOIITHOCTH 3JIEKTPUUECKOTO TOKA C HCIOJIb3oBaHmeM (op-
MYJI: CHJIBI 2JIEKTPUUECKOrO TOKa, 3akoHa OMma AJIsd ydJacTKa 9JIeK-
TPUYECKOU IIeNn, 3JIeKTPUYECKOTO COIIPOTUBJIEHUSA IPOBOJHUKA U
CUCTEMBI IPOBOJHUKOB, COEIUHEHHBIX MOCJIEI0BATEJIbHO U Tapa-
JIeJIbHO, paboThI ¥ MOIITHOCTHY 3JIEKTPUYECKOTO TOKa, 3aKoHa [[»Koy-
nsi—JleHIa; permrars ImpocTeiinne OLITOBLIE 3aJaul: PACCUNTHIBATD
CTOMMOCTD 3JIEKTPOIHEPTHUU, IIOTPEOIsIEMON OBITOBBIMU JJIEKTPOIIPH-
bopamMu, HAXOAUTDH IIyTH SKOHOMUU 3JIEKTPUUYECKOUN SHEPruu, Olie-
HUBATh CUJIY TOKA B COEMMHUTEIbHBIX IIPOBOJAX MPU BKJIIOUEHUU
HarpeBaTeJbHBIX HPUOOPOB U COOJIIOAATHL TEXHUKY 0e30IacHOCTU
IIPY TOJIL30BAHUU 3JEKTPOIIPUOOpaAMHU.

3. CBeTOBbIe ABNEHUSA

Ucrounuku cBeta. IIpaAMOJIMHETHOCTh PACIPOCTPAHEHIA CBeTa.
CropocTh pacmpocTpaHeHHs: cBera. VIdaMepeHIMe CKOPOCTH PacCIpo-
CTpaHeHUs CBerTa.

OrpakeHue cBeTa. 3aKOH OTpaKeHHusl cBeTa. 3epkaJa. IlocTpoe-
HUe m300pa’keHusl IpeaMeTa B IJIOCKOM 3epKale.
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IIpenomienue ceera. Ilpuama. Xon ayueit B mpusMme. JIMH3HI.
dokycHOe paccTOsHWE U ONTHYeCcKasd CHUJia TOHKOW JuH3BI. llo-
cTpoeHUe M300pa’KeHUil B TOHKUX JIMH3aX.

I'nas kak onTudeckas cucrema. BIM30PYKOCTh, HAJbHO30PKOCTb.
Koppexknus 3peHus.

DponmanvHbvle 1abopamopHsvie pabomuvt
7. OmpeneneHre (POKYCHOTO PACCTOAHUA U OINTUUYECKON CUJIBI
cobuparoIieii JIUHSEI.

JKcnepumenmanbvuble UCCLEDOBAHUSA

8. Izyuenne o0paTMMOCTH CBETOBBLIX JIyUeil.

9. lzyueHue TpeJOMJIEHUS CBETA IIPU3MOIL.

10. zyuenue m3obpaKkeHuil, JaBaeMbIX TOHKOM JIMH3OII.

Hemoncmpayuu, onstmsv,, KomnviomepHsie modenru
e llcTouHUKH cBeTa.

e IIpamosinHeiliHOe pacmpocTpaHeHUe CBeTa.

e 3epkajbHOEe U AUPPY3HOE OTpaKeHUe CBeTa.
e llzo0paskeHre B IIJIOCKOM 3epKaJie.

e IIpesmomyienue cBera.

e OTKJIOHEHUE CBETOBBIX JIyUell ITPU3MOI.

o JIuH3EHI.

e Xon sgydeii B JIMH3aX.

o ITonyuenue m3o0paKeHUil ¢ IIOMOIILIO JITH3.
e Mogear riasa.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjerue:

0 (puBMUECKUX MOJEJIIX: CBETOBOW Jy4, TOUEUHBIA HMCTOUHUK
cBeTa, TOHKas JIMH3a;

0 IIPeJIOMJIEHUM CBETAa;

3HAMb U NOHUMAMDb:

CMBICTT (QUBUUYECKUX IMOHATUN: (POKYCHOE PacCTOSHME, ONTHUYEC-
Kas cuja JWH3bI, MHUMOE W JeHCTBUTEJbHOe M300pakKeHmnsd;

CMBICJI (DU3WMUYECKUX 3aKOHOB: IIPAMOJMHEHHOTO pacIpocTpame-
HUS CBeTa, OTPaKeHUsA CBeTa;

(husuuecKue OCHOBBLI 3PEHUA, KOPPEKIIUA 3PEHUT;
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ymempu:

OITMCHLIBATh U OOBACHATDH (pu3MUecKue SIBJIEHUs, OCHOBAHHBIE Ha
OPSAMOJIMHETHOCTH PACIPOCTPAHEHUA CBETa, 3aKOHE OTPAKEHUA CBe-
Ta: oOpasoBaHUe TeHU, MOJYTEeHU, 3epKaibHOoe U AuddysHoe oTpa-
JKeHle CBeTa;

srademu:

SKCIIEPUMEHTAJbHBIMI YMEHUAMU: IOJIydaTh M300PaKeHUSA B
IJIOCKOM 3epKaJje, JIMH3aX, ONPENeadaTh (DOKYCHOe PacCToAHUE U
ONTHUUYECKYIO CUJy TOHKOI coOuparoiieil JIMH3LI;

IIPAKTUYECKMMH YMEHUHAMM: PEIIaTh KadyeCTBEHHBbIEC M pacyeT-
HbIEe 33JjaUyM HA IPUMeHEeHNe CBOMCTBA IMPSIMOJMHEHHOCTU PaCIIpo-
CTpaHEHUsA CBeTa M 3aKOHA OTPa’KeHUs CBETa; CTPOUTH M300pake-
HUSA B IIJIOCKOM 3epKaJjie U TOHKUX JINH3aX; BBIUMCIATH OITHYEC-
KYI0 CUJIy TOHKOU JIMH3BI.

IX KJIACC
(2 4 B Hepento, Bcero 70 u)

MEXAHUKA

1. OCHOBbI KUHEMATUKHU

OcHoBHas 3amaua mMexaHuku. Cucrema oTcuera.

CransapHble W BEeKTOpPHBIe ()DMBUUYECKWE BEJIMYUHBI U NEHCTBUA
HaJ HUMU.

Mogenu peanbHBIX TeJ U JBUMKEHUI: medopmupyemoe u abco-
JIIOTHOE TBEPZIOe TeJi0, MaTepuabHas TOUKA, MOCTYIaTeJbHOe W Bpa-
miaTeabHOe ABUKeHUe. Ilepemerienne marepuaibHON Touku. CKO-
pocth mepemenienus. CpeqHsas ¥ MIHOBeHHas cKopocTu. l[Bu:ke-
HUEe C IOCTOSHHOII CKOPOCThbIo. KmHeMaTuuecKuii 3aKOH paBHOMED-
HOTO IBMKeHUs. I'padrKy 3aBUCHMOCTH XapPaKTEPUCTUK PaBHOMEP-
HOTO ABM:KeHUs OT BpeMmeHu. ClloKeHUE CKOPOCTEi.

Ycxkopenue. PaBHOYCKOpPeHHOE IIPAMOJIMHEHOe nBU:KeHue. Ku-
HeMaTUYeCKUll 3aKOH PaBHOYCKOPEHHOTO IBU:KeHus. I'paduru sa-
BUCHUMOCTH XapaKTEePUCTUK PABHOYCKOPEHHOTO MOBUKEHUS OT
BPEMEHM.

JBu:KeHMe MaTepua bHON TOYKU IO OKPY’KHOCTH. YTJIOBas CKO-
poctb. Enmuuner yriosoii ckopoctu. Ilepuon m wacrora BpallleHUs.
PaBaomepHoe BpariieHue. l[eHTpocTpeMuUTEIbHOE YCKOPEHUE.
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DpornmanvHble nabopamopHble pabombvL

1. Oupenenenne abCOJMIOTHOM 1 OTHOCUTEJBHOI MOTPENnIHocTe
OPAMBIX WU3MEPEHUN.

2. Onpenenenne YCKOPEHUS IIPU PABHOYCKOPEHHOM IIPSIMOJIM-
HefHOM [IBUKEHUU.

3. Usyuenne 3aKOHOMEPHOCTE PABHOYCKOPEHHOTO IBUIKEHUA.

4. Isyuenne IBUIKEHUS TeJia IO OKPYKHOCTIH.

JKcnepumenmanbvible UCCLED06AHUS
1. YcraHoBiieHre CBA3W MEXKAY YIJIOBOI M JHUHENHON CKOpOC-
TAMU [P PABHOMEDPHOM BpAaIlleHHUMH.

Hemoncmpayuu, onstmsv, KomnwviomepHsie modenru
e Mogenb cucTeMbl OTCUETA.

e OTHOCUTENBHOCTDh IBUKEHUA.

e [locTynaresbHOe W BpalllaTelbHOE IBUKEHUE.

e PaBHoMepHOe M HepaBHOMEPHOEe IBUKEHUE.

e HampaByieHrie MIHOBEHHOM CKOPOCTH.

e CiioikeHUe IIepeMeIeHuid.

e J[BuIKeHMEe TeJsia IO OKPYIKHOCTH.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YHALLNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjerue:

00 OCHOBHOH 3ajaue MeXaHUKH;

0 (pu3MUeCKUX IOHATUSX: CHUCTEeMa OTCcUeTa, MaTepuabHasa
TOUKA;

0 BEKTOPHBIX (PUBUUECKUX BeJUUYNHAX U AENCTBUAX HaJI HUMN,

0 crocobax OIMHMCAHUA MEXaHWYeCKOTO IBUKEHUS;

3HAMb U NOHUMAMDb:

CcMBICTT (GUBUUECKUX IMOHATUNA: MeXaHNUYecKoe ABUMKeHUe, Pagu-
yc-BEKTOp, IepeMelleHre, CKOPOCTh, YCKOPeHue, YIJioBasg CKOPOCTD,
mepuoj M YacTOTa BpAIlleHUs;

ymemo:

OMUCBIBATL U OOBIACHATH (pU3MUECKUEe SABJIEHUS: IBUIKEHUE C
HOCTOSIHHON CKOPOCTHIO, ABHKEHMNE C IIOCTOSHHBLIM YCKOPEHUEM,
paBHOMepHOe BpallleHIe;
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saademu:

SKCIEePUMEHTANbHLEIMU YMEHUSAMU: U3MEPATH (PU3UUECKUe Be-
JIMYUHBI — MOZYJIM IIePEeMeIleHNsd, YCKOPEHUs; IIePUOL U 4acTOTY
BpAIlleHNsI; OIeHMBATH IOTPEIIHOCTU Pe3yJIbTATOB IPAMBIX H3Me-
peHuii;

IIPAaKTHNYEeCKMMHN YMEHUAMM: aHaJNU3MPOBaATh I‘pa(I)I/IKI/I 3aBUcCHU-
MOCTH KUHEMATHYECKUX XapPaKTEPHCTHUK PABHOMEDPHOTO UM PAaBHO-
YCKOPEHHOI'0 MPAMOJUHENHOr0 IBUMKEHNUS OT BPEMEHM; pPeIlaTh
KadecTBEeHHLIE, IrpaduuecKre U pacueTHbIE 3a4a4yld HA IIPHMEHEeHUe
KMHEMATUYEeCKNX 3aKOHOB [BMIKEHUS, IPABUJIA CIOMKEHUS CKOPOC-
Tell; OmpeneATh CKOPOCTh, YCKOPEHNe, IepeMellleHue, IIyTh U KO-
OpAMHATHEI MATEPHAJBHON TOUKM IIPHU IMOCTYHATEJbHOM IBUKEHUU
C IIOCTOSIHHBIM YCKOPEHMEeM; OIIpelessaATh YIJIOBYI0 U JMHEHNHYIO
CKOPOCTH, I[EHTPOCTPEMUTEILHOE YCKOPEHNe, IIEPUOL U YACTOTY IIPK
PABHOMEPHOM BpAaIlleHUM MaTepPHaJbHON TOUKH C IPHMEHEHMUeM
opmyJ: yCKOpEeHHusA, CKOPOCTU, MepPeMeIeHns IPY PaBHOMEPHOM
U IPAMOJHHENHOM PaBHOYCKOPEHHOM ABUYKEHHM, YIJIOBOM CKOPOC-
TH, IEePHUOLA BPAIeHUs, IeHTPOCTPEMUTEIHLHOI0 YCKOPEHMS.

2. OCHOBbI AVHAMUKM

BsaumogeiictBue Ten. IlepBbiit 3axkon HrioTona. WHepiimanib-
Hble cucTeMbl orcuera. Cmua. Macca.

CBsa3b MeXKIYy CHJION m ycKopeHueM. Bropoit 3axon HrioToHa.

Tperuit 3akon Hprorona. IlpuHnumn orHocuTeabHOCTH lanuies.

3axkoH BceMupHoro TAroreHus. Cuia tsayxectu. IleHTp TaAKec-
tu. Bec Tema. HeBecomocTs. [[BuiKeHMe Tesia MOM IEUCTBUEM CUJIBI
TSKECTH.

Yupyrue nedpopmarnuu. 3akou I'yka.

Cunsl TpeHud. KoadduiueaT TpeHu.

DponmanvHbvle 1abopamopHsvie pabomut

5. NsyueHue ABU)KEHUS Tejia, OPOIIIEHHOT0 TOPU30HTAJIBLHO.
6. IIpoBepka 3axona I'yka.

7. Onpegnenenne Ko3(PPUIIMEHTA TPEHUS CKOJIbMKEHUS.

JdKcnepumenmanvuble UCCLe006AHUA
2. Ompegesienue mpegeja yOpyrux gedopMaiuii OpYKUHBI.
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3. UsyueHue cBA3U MeKIy CHUJION TPEHUA CKOJBIKEHUS U ILIO-
IIaJbI0 COMPUKACAIOIIUXCA TOBEPXHOCTEN.

4. CpaBHeHUE KOI(DHUITMEHTOB TPEHUS IIOKOS U TPEHUS CKOJIb-
JKEHUS Teja 1O PA3JIUUYHBIM IIOBEPXHOCTSIM.

Hdemoncmpayuu, onstmsl, KOomMnviomepHsie modenru
e CpaBHeHHe Macc TeJ.

e Bropoit 3akon HrroToHAa.

e Tperuii 3akoH HrioToHA.

o Ilagenme Ten B TpyOKe HbroToHa.

e J[BuKeHUE Tejia, OPOIIEeHHOT0 NOPU30HTAJIBHO.

e 3aBHCUMOCTh CHJIBI YIIPYTrOCTHU OT Aedopmainuum Teja.
e Cuiasl TpeHUd.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIMKeH:

umemsv npedcmasJjernue:

0 (puBMUYECKUX MOJEJNAX: WHepIihaJbHbIe CHUCTEeMBLI OTCUeTa, al-
COJIIOTHO TBEPIOE TeJO;

00 yImpyrux u ILIACTUYECKUX Ae(DOPMAIMIX;

0 TpaHHuIlax MPUMEHUMOCTH 3aKOHOB KJIACCUUYECKON MeXaHUKN;

0 TIPaAKTUUYECKOM NIPHMEHEeHHN 3aKOHOB AWHAMUKMN;

3HAMb U NOHUMAMb:

CMBICT (pU3MUYECKUX TMOHATUN: MHEPIUs, Macca, CHUJa, Bec Teja,
HEeBECOMOCTb, PABHOBECUE TeJI, IEeHTP TAKECTU TeJa;

CMbICJ (PUBUUYECKUX 3aKOHOB (mpuHIUNOB): HrioToHa, BceMup-
HOT'O TATOTeHUs, ['yKa, IPUHIIUIIA OTHOCUTEJIbHOCTH lanmuies;

ymembu:

IPUMEHATh 3aKOHBI AMHAMUKYN HbBIOTOHA IJIA ONNCAHUS U 00b-
SCHEeHUS MeXaHWUeCKUX SBJIEHUII;

saademb:
SKCIEePUMEHTANbHLIMA YMEHUAMA: U3MEPATL (PU3UUYecKUe Be-
JAYUHLI — CHJIBl TAXKECTH, TPEHUs, YIPYLOCTH, BeC, KeCTKOCTh

OPYKUHBI, KO9(M@MUIIMEHT TPEHUS; CTPOUTH I'Pa@UKU 3aBUCUMOCTU
CWJIBI YIPYTOCTU OT YJIMHEHUS MPYKUHBI, CUJIbI TPEHUS OT CUJIBI
aBJIeHUT;

MPAaKTUUYECKUMU YMEHUAMU: OIeHWBATH 3aBUCUMOCTH TOPMO3-
HOTO IIyTH TPAHCIIOPTHOTO CPEACTBa OT CKOPOCTU €ro MBUYKEHU;
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pelaTh KauecTBEHHbIE, rpad)uuecKre M PacueTHBIE 3aJauyy Ha IIPU-
MeHeHUe 3aKOHOB HbI0OTOHa, Ha yCJIOBUS DPAaBHOBECUS, HA IBUKE-
HUe TeJ (CUCTEMBI TeJI) TOJ IeUCTBUEM CUJI (TATOTEHUs, YIIPYTOCTH,
TPeHUsd) ¢ TPUMEHEeHreM (POPMYJI, BRIPAYKAIOIINX 3aKOHBI HbIOTOHA,
BCEMUPHOTO TATOTeHUdA, I'yka, (OPMYJI CHJI TAXKECTU, TPEHUA.

3. 3aKOHbl COXpaHeHUsA B MeXaHuKe

Nmnynbe. 3aKOH cCOXpaHEeHUsA HUMITYJIbca. PeaKTuBHOE IBUIKEHE.

Pabora, mMomiHOCTb, sHeprusd. Teopema 00 M3MeHEHUN KUHETU-
YecKoi sHepruu. IloTeHIuaIbHAS SHEPIUs I'PABUTAIIMOHHBIX U YIIPY-
rUX B3amMOJeHCTBUIl. 3aKOH COXPAHEHUS MEeXaHNUYECKON SHepruu.

dpornmanvhbie nabopamopHsle pabomovL

8. IIpoBepka 3aKoHa COXPaHEHUSA HMIYJbCA.

9. ITpoBepKa 3aKOHA COXPAHEHUSA MEXaHWUECKOU JHEPTUH.

JdKcnepumenmanvuble UCCLe006AHUA
5. IIpoBepka 3aKOHOB COXPAHEHUs IIPU HEYIPYIUX CTOJKHO-
BEHUAX.

Hemoncmpayuu, onvtmbsv,, KomnoviomepHvie modenu
o 3aKOH COXPaAHEHUsI MMIIYJbCA.

e PeaKTuBHOe ABUKEHUE.

e llsMmeneHmne sHepruu Tejia HPU COBEPIIEHUUN PabOTHI.
e BzamMHEbIe IIpeBpalleHnss MeXaHUUYeCKOM SHepruu.

e Yiupyrue u HeyIpyrue CTOJKHOBEHUSI.

TPEBOBAHWA K YPOBHIO MOArOTOBKN YHALLNXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasgJjerue:

0 3aMKHYTOI cHCTeMe TeJ;

O PEeaKTUBHOM [IBUKEHUU;

00 yIpyrux M HEYIPYIUX CTOJKHOBEHUIX;

3HAMb U NOHUMAMDb!

CMBICST (PUBUUYECKUX IMOHATUN: MMITYJIbC TeJa, UMIYJbC CHUJIBI;

CMBICJI TEOPEMBI 00 M3MEeHeHUN KUHETHUUYECKON JHEepTUH;

CMBICJI ¥ YCJOBUSA NMPUMEHUMOCTH 3aKOHOB COXPaHEHUS: WM-
OyJgbCa U MEXaHUUYECKOUN SHEPIUHu;
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ymemnu:

OPUMEHSTh 3aKOHBI COXPAHEHUS MMIIYJbCAa W MeXaHUYeCKOH
SHEPruu, TeopeMy 00 M3MEHEeHUU KUHETUYECKON DHEPruu IJIs OIU-
caHnusg W O0BACHEHUSA (PU3UUECKUX SABJICHUI;

snademuv:

9KCIIEPMMEHTAJIBHBIMMN YMEHUAMMU: U3MEPATHh MMIIYJIBC, KMHETH-
YECKYI0 W IOTEHIIMAJbHYIO dHEPrUi0 Teja;

OPaKTUUYECKUMU YMEHUSMMU: PellaTh KaueCTBeHHbIe, Irpaduuec-
Kye ¥ pacueTHbIe 3aJauld Ha NPUMEHeHN’e 3aKOHOB COXPAHEeHMs
UMIIyJIbCa U MEXaHUUYECKOUN SHEPruu, TeopeMbl 00 M3MeHEeHU! KUHe-
TUYECKOM SHEPruu ¢ NpuMeHeHHeM (POpMyJ: MMIIYJIbCa, MEXaHU-
YeCKOM paboThl M MOIIHOCTH, KMHETHUYECKONM SHEePruy TeJia, IIOTEH-
MUAJbHOM SHEPruu TeJjia B MMOJie TATOTEHHUA U YIPYyro aedopMupo-
BaHHOro Teja, KIIJ[ mMamue u MexaHU3MOB.

X KJIACC
(2 4 B Hegento, Bcero 70 u)

MONEKYNAPHAA ®U3UKA

1. OcHoBbI MOHEKyﬂFIpHO-KMHeTVI'-IECKOVI Teopun

OCHOBHBIE TIOJIO}KEHUA MOJIEKYJIAPHO-KUHETUYECKON TEOPUU.

Maxpo- u Mmukpomapamerpsl. Mneanbubiii rad. OCHOBHOE ypaB-
HeHNE MOJIEKYJIAPHO-KMHETUYECKON TeOpUU HIeaIbHOTO rasa.

TemmepaTypa — Mepa cpefHell KUHETWUYECKOW DJHEPTUUW Tel-
JIOBOTO IBU:KeHUA dacTtull. 3aKoH llasnbToHa. YpaBHEHUHE COCTOA-
HUA uAearbHOro rasa. VsorepMuuecKuii, M300apHBIA M M30XOPHBIN
IIPOILECCHI.

CTpoeHne U CBOMCTBA TBEPABLIX TeJ W KuAKocteii. IloBepxHOCT-
HOe HaTAMKeHUue.

WUcnapenue. HacrwimmenHbli map. BiiaKHOCTH Bo3myxa.

DpornmanvHble nabopamopHble pabomovL

1. lsyueHne m30TEPMHUUECKOTO IIpoIlecca.

2. Usyuenue m306apHOTrO IIpoilecca.

3. Ompenesienne IIOBEPXHOCTHOIO HATAMKEHUA.
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Jdemoncmpayuu, onvimsl, KomnviomepHoie modenu

o MexaHnUYecKas MOMEJbL OPOYHOBCKOI'O IBUIKEHUA.

e lIsmeHeHUe o0beMa rasa C M3MEHEHUEM [TaBJIEHUSA IIPU II0-
CTOAHHOW Temmeparype.

e llameneHnne ob6beMa rasa ¢ M3MEHEHUEM TeMIepaTypbl IpHU
HOCTOSSHHOM [IaBJIEHUMU.

o llsMeHeHUne OaBJIeHUs rasa ¢ U3MEHEHNEM TeMIIepaTypbl IpHU
TOCTOSTHHOM oOO0BheMe.

o Mogenu CTpOEHUA JKUAKUX W TBEPABIX TeJl.

e IToBepxHOCTHOE HaTsKeHMe. Kamuinsapsl.

e CBoiicTBa HACBINIEHHBIX IIapOB.

® YCTpPOMCTBO U MPUHIUII JeficTBUSA HPUOOPOB AJIsA M3MEpPeHUs
BJIQYKHOCTH.

TPEBOBAHMA K YPOBHIO NMOArOTOBKN YYALLMXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasJjerue:

0 puU3HMUECKUX SBJEHUAX: OPOYHOBCKOE IBUIKEHNE;

0 Macce W pasmMepax MOJIEKYJI;

0 GpuU3MUECKUX MOMAENAX: UIeaJbHBIN ras;

0 MakKpo- W MHUKpOIIapaMerpax;

0 MOJeJIIX CTPOEHUS KUIKOCTel M TBePIbIX TeJ;

0 KaOWJLIAPHBIX SBJIEHUSX;

3HAMb U NOHUMAMDb!

CcMBICST (hMBUUECKUX IIOHATUI: TeMIlepaTypa, CpeqHAas KBaapa-
TUYHAS CKOPOCTDH, HACHIIIIEHHBIH M HEHACHIIIEHHBIN Hapbl, BJIAMK-
HOCTBH BO3JyXa, TOUKA POChI, KPHUCTAJIJINUYECKIE U aMOP(QHLIEe Teja,
OBEPXHOCTHOE HATSKEHUE;

CcMbBICT (hU3UUYECKUX 3aKOHOB: MIeaJbHOTO rasa, JlajibToHA;

ymemu:

OIMCBIBATh M OOBACHATL M30TEPMUUECKNI, M30XOPHBINA, m300ap-
HBIIl TpoIecChl B HeaJbHOM rase;

srademu:

SKCIEePUMEHTAJbLHBIMU YMEHUAMU: IIPOBOAUTh M3MepPeHUs Iapa-
MEeTPOB COCTOSIHUSA HAeaJbHOTO rasa, BJIAKHOCTH BO3AyXa, IIOBEepX-
HOCTHOI'0O HATSMKEHU;

MPaKTUUYECKUMU YMEHUSIMU: pelllaTh KauecTBeHHbIe, rpaduuec-
KKe, pacueTHbIe 3aZjauyd Ha OIpeaejieHHe KOJMUYeCcTBa BeIlecTBa,
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IaBJIeHUS, TeMIepaTyphbl, MJIOTHOCTH, 00beMa, KOHIIEHTPAIluu MO-
JeKyJ, cpefHeil KBaJpaTUYHON CKOPOCTU U CpelHel KUHEeTUUYeCKOM
SHEPTUU XAOTUUECKOTO ABUKEHUS MOJIEKYJI, TOBEPXHOCTHOTO Ha-
TAMKEHUA, aOCOTIOTHOM M OTHOCUTEJIbHOI BJIAYKHOCTHU BO3AYyXa C WC-
MOJIb30BAHNEM OCHOBHOTI'O YPaBHEHUS MOJIEKYJIAPHO-KUHETUYECKOMR
TEOPUHU Tas30B, YPAaBHEHUS COCTOAHUS uaeaabHoro rasa (Kiaameii-
poHa—MemnneneenBa), (opMyJI IIOBEPXHOCTHOTO HATSMKEHIS, aOCOJIIOT-
HOW M OTHOCUTEJBHOUN BJIAKHOCTU BO3IyXa.

2. OCHOBbI TepMOAUHAMUKN

TepmoguHaMuuecKkass cucrema. TepMoIuHaMHUUECKOE PaBHO-
Becue.

BuyTpeHHAS sHEpPrus, KOJIUUYECTBO TEIJIOTHI 1 paboTa B TepMO-
IuHaMuKe. BHYTpeHHSA SHEPrus OJHOATOMHOT'O HIEeaJbHOI'0 rasa.

IlepBEBIil 3aKOH TepPMOAMHAMUKMN.

IIpumenenne MePBOro 3aKOHA TEPMOAMHAMUKUN K H30IIPOIlECCaM
B HIeaJbHOM rase. AnmabaTHBIN IIpoIecc.

ITpuHnUD HeficTBUA TEIJOBLIX MAIIWH. TemaoBble ABUTATEJN.
KoadumnumeHT moIe3HOro MelCcTBUS TEIJIOBBIX ABUTATEeH. JDKOJO-
ruyecKue IIPo0JeMbl MCIOJb30BAHMUSA TEIJIOBBIX IBUrAaTEJIEH.

Jdemoncmpayuu, onvimsl, KomnviomepHoie modenu
e llsMmeneHne BHYTPeHHEH SHEPTUHN IIPU COBEPIIEHUN PabdOThHI.
e Mogesnu TeNmJIOBBIX ABUTATEJEMH.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasJjerue:

0 TepMOAMHAMUUYECKOM PaBHOBECUU;

0 HeoOPATHMMOCTH IIPOILECCOB B IIPUPOIE;

O POJIM TEeIJIOBBIX MAIIWH B KU3HU UeJOBeKa M 00 SKOJIOTUYEC-
KHX mIpobJjieMax MX HCIIOJIb30BAHNSI;

3HAMb U NOHUMAMDb:

CcMBICJT (PUBNMUECKUX MOHATHUI: TepMOAMHaMHUUecKas CHCTeMa,
agmabaTHBIN Ipollecc, HarpeBaTesb, pabouee TeJg0, XOJOAUJIbHUK,
KIIII TemnoBOro mBUTATENIS;

CMBICT (pUBMUECKUX 3aKOHOB: IIEPBOTO 3aKOHA TEPMOIUHAMUKN;
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ymemnu:

IPUMEHATH IEPBBLI 3aKOH TEPMOIMHAMUKM K IIpoIleccaM B
ujgeaJbHOM Tase;

srademu:

IIPaKTUYEeCKMMHN YMEHHAMIU: DelllaThb KauyeCTBEHHEIE, rpaqmqec-
KUe, pacueTHBbIe 3aJaul HA OIIpeaesieHne padoThl, KOJHNUECTBA Tell-
JIOTHI ¥ M3MEHEHUA BHYTPEHHEHN SHepruum upeajsbHoro rasa, KIIII
TEeILJIOBBIX ABUTATEJIeH C MCI0Jb30BAHMEM IE€PBOT0 3aKOHA TEePMO-
muHaMuku, dopmyas KIII.

ANEKTPOANHAMUKA

3. OnekTpocTaTuka

AJIEeKTPUUECKUN 3apsaj. 3aKOH COXPAaHEHUSA 3JIEKTPUUECKOTO
3apsaza.

BsaumogeiicTBre TOUEUHBIX 3apsamoB. 3akoH Kyiona.

JyieKTpocTaTuYecKoe moJie. Hamps:KeHHOCTh 3JeKTPOoCTaTUYecC-
Koro moJjs. ITose ToueuHoro sapsanga. ['paduueckoe msobpaskeHUE
9JeKTpocTaTuuecKux mnoJieii. IIpuHNUN Ccyneprosuiiuu.

IToreHIIMAJIBLHOCTS 2JEKTPOCTATHYECKOr0 MmoJasA. IloTeHIman u
Pa3HOCTh MOTEHI[MAJIOB JJIEKTPOCTATUYECKOro moJs. Hampsixenue.
CBsA3b MeKAy HaANpAKEHHEeM M HAIPAXKEHHOCTHIO OJHOPOILHOTO
2JIEKTPOCTATHYECKOr0o moJiA. IloTeHIraa 9IeKTPOCTATUUECKOTO II0-
JIsT TOYEYHOTO 3apsfa UM CUCTEeMBI TOUEUHBIX 3apSANO0B.

IIpoBOAHUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

JusJeKTPpUKU B 3JIeKTPOCTaTUYeCcKOM IroJie. J[umasieKTpuuecKas
MIPOHUITAeMOCTb BeIIeCTBA.

AIeKTpoeMKOCTh. KoHaeHCATOPBI. OJIEKTPOEMKOCTDL IIJIOCKOT'O
KOHJIeHcaTopa.

OHeprusA 3JEeKTPOCTATUUYECKOrO MOJSA KOHJIeHcaTopa.

Hdemoncmpayuu, onstmsvl, KOMnviomepHsle moderu
® JJIeKTPOMETD.

e BzaumopeiicTBue 3apAnOB.

® JJIeKTpUUYECKOe II0JIe TOYEYHOI'O 3apsja.

® JJIeKTpU3aluA uepes BIUAHUE.

e IIpOBOMHUKYN U AUDJIEKTPUKU B BJIEKTPOCTATUUYECKOM IIOJeE.
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e KonmencaTopsl.

® 3aBUCUMOCTD 9JIEKTPOEMKOCTH IIJIOCKOTO KOHJEeHCaTopa OT ero
reOMeTPUYECKUX Pa3MepPOB U AUHIEKTPUYECKON IIPOHUIIAEMOCTH
IUBJIEKTPUKA.

® JHeprusd dJIEKTPOCTATHUUECKOrO IIOJIA KOHZEHcATopa.

TPEBOBAHWMA K YPOBHHIO NOAMOTOBKN YYALLMNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJerue:

0 (PUBUUYECKUX IOHATUAX: IJIEKTPOCTATHUYECKOE II0JE;

0 (QPUBUYECKUX ABJEHUAX: BJIEKTPUUYECKUE B3aUMOIEHCTBU;

0 GUBMYECKUX MOJEJAX: TOUEUHBLIN 3apAJ, OAHOPOIHOE 3JIEK-
TPpUYECKOe II0JIE;

00 BJIEKTPOCTATUUYECKOI 3aIluTe;

0 THapaJjjieIbHOM M IIOCJIeOBATEJIHLHOM COeIUHEHUSIX KOHIeHcCa-
TOPOB;

3HamMb U NOHUMAMDb:

cMBICST (UBUUECKUX MOHATHUI: CUJIOBbIE JJUHUU JIEKTPOCTATHU-
YECKOIr'0o MOJIsI, HAIPAKEHHOCTDb, MOTEHITNAJ, PAa3HOCTDL ITOTEHIIHAJIOB,
HaIpsKeHue, 3JIEKTPOeMKOCTb, MTUIJIEeKTpUUYecKas IPOHUIIAEMOCTD,
DHEPrusA JEeKTPOCTATHUECKOTO II0JA KOHIeHcaTopa;

CMBICT (hM3UMUYECKUX 3aKOHOB (IIPUHIIUIIOB): COXPAHEHUS JJIEK-
TPUUECKOTO 3apAna, KyJsioHa; MPUHINNA CYNePIIO3UIINHN;

ymemo:

OIMCHIBATh U OOBSICHATH (PU3UUECKUE SIBJIEHUA: DJIEKTPOCTATU-
YeCKYI0 MHIAYKIIUIO;

srademu:

MPaKTUUYECKUMU YMEHUSMU: peliaTh KauecTBeHHbIE, rpaduuec-
K1e, pacueTHbIe 3a/lauM Ha OIpPeJesieHNe CUJI 3JIEKTPOCTaTUUECKOTO
B3aMMOJIEMCTBUS 3apANOB C IPUMEHEHUWEM 3aKOHa COXPaHEeHUSA
3apdaga U 3aKoHa KyjoHa; Ha ompeneseHUe HANPAMKEHHOCTU U
HOTeHIIMAajIa 3JIEKTPOCTATUYECKOro IIOJSA, Ha ABUMKEHMEe U PaBHO-
BeclUe 3apsKeHHBIX YaCTHUIL B 9JIEKTPOCTATHUECKOM IIOJie, Ha OIpe-
IeJieHrne eMKOCTH IIJIOCKOTO KOHIEeHCaTopa, SHEPTUU 3JIEKTPOoCcTa-
TUYECKOTO IIOJISA C MCIIOJb30BaHUEM NPUHIINNA CYHEePIIO3UIIUU IIO-
Jed u GopMyJI IJIA HAIPAKEHHOCTHU, IIOTEHIIUAIA, DJIEKTPOEMKOCTH,
SHEPTUU 3JIEKTPOCTATHUUECKOTO IIOJI.
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4. MoCTOSIHHbIN 3NEKTPUYECKUIA TOK

VciaoBusa CyIecTBOBAHUSA JIEKTPUUECKOTO TOKA.

CropoHHMe CHJBI. JJaeKTponBukyiasa cuua (9IC) ucrouHura
ToKa. 3akoH OMa [Jis TOoJHOM ajmeKTpuyeckoi menu. KIII mncrou-
HUKa TOKA.

dpornmanvhbie nabopamopHble pabomovL
4. Oupenenerve IC u BHYTpPEHHETO COIPOTUBJIEHUS UCTOUHU-
Ka ToKa.

Hdemoncmpayuu, onstmsv,, KomnwviomepHsie modenu

e 3aBUCUMOCTH CHJIBI TOKa OT II[C MCTOUHMKA U IIOJHOTO CO-
OPOTUBJIEHUA IIEIU.

® IcTOUHMKMN IIOCTOSHHOTO TOKA.

TPEBOBAHMA K YPOBHHIO NMOATOTOBKN YHALLMXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasgJjenue:

00 MCTOUYHUMKAX IIOCTOAHHOTO 3JIEKTPUUYECKOTO TOKA;

O CTOPOHHHUX CHUJIaX;

3HAMb U NOHUMAMDb!

CMBICJT (pUBUUYECKUX IIOHATUI: JJIEKTPOABUIKYIIAA CHJIA,;

CMBICJ (pusmuecKuUx 3aKOHOB: Oma [/ IOJHOI Ienwu;

ymemo:

OIMCHLIBATh U OOBACHATH IPUHIIUI PAaOOTHI MCTOUYHUKA IIOCTOSH-
HOT'O 9JIEKTPUYECKOTO TOKAa;

saademu:

SKCIEePUMEHTAJbHBIMU YMEHUSIMU: MOJb30BATHCA MHOTO(DYHK-
IOIMOHAJBbHBIMM N3MEPHUTETIBHBIMU 3JIEKTPUUYECKMMHN HpI/I60paMI/I, n3-
mepATh IJIC M BHyTpeHHee COIIPOTHBJIEHVE MCTOUYHUKA TOKA;

OPaKTUUYECKUMU YMEHUSMU: PellaTh KaueCTBeHHbIe, Irpaduuec-
KKe, pacueTHbIe 3aJaul Ha OIpelesieHre XapaKTePUCTUK IIOJIHOMN
2JIEKTPUYECKON Ie U ee OTHEJbHBIX YYACTKOB C MCIIOJb30BAHHEM
sakoHa Owma gna mosHo¥ menu m KIII mcTouHmKa TOKA.

5. dneKkTpMYeCcKU TOK B pasfnmnyHbIX cpeaax

IJIEKTPUUECKUI TOK B MeTa/llaX. 3aBUCUMOCTH COIIPOTUBJIEHUSA
MeTaJIJIOB OT TemiepaTypbl. CBepXIIPOBOAUMOCTS.
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IJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. 3aKOHBI 3JEKTPOJIU3A
dapages.

AIeKTpuuecKkuil ToKk B rasdax. CaMOCTOATENILHBIN 1 HECAMOCTOS-
TeJbHBIN paspanbl. [laasma.

JJIeKTPUYECKUI TOK B MOJIyHpoBOAHUKAaX. COOCTBEHHAs U IIPHU-
MecHas MPOBOAUMOCTDH IOJYIIPOBOJHUKOB. DJIEKTPOHHO-IBIPOYHBIN
nepexon.

Hemoncmpayuu, onstmsl, KomMnviomepHsie moderu
® JJIeKTPUUYECKHUN TOK B JJEKTPOJUTAX. DJIEKTPOJIUI.
® JJIeKTPUUYECKUI TOK B IIOJYIIPOBOTHUKAX.

® JJIeKTpuUecKHre CBOIICTBA IOJYIPOBOTHUKOB.

o ITonynpoBOAHUKOBEIE IIPHOOPHI.

® JJIeKTPUYECKHUN paspsn B rasax.

® 3aBHUCHUMOCTh COIPOTHUBJIEHUS OT TEMIIEPATypPHI.

TPEBOBAHMA K YPOBHIO NMOArOTOBKN YYALLMXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasJjerue:

O CBEPXIPOBOJMMOCTH;

0 Iasme;

0 MPAKTUYECKOM MCIOJb30BAHUM JJIEKTPOJM3a, TOKA B rasax,
IIPOBOAUMOCTHU IIOJIYIIPOBOLHUKOB;

0 (pUBUUECKUX SABJICHUAX: dJIEKTPUUYECKUN TOK B rasax, MOHU-
3a1us;

3HAMb U NOHUMAMDb!

CMBICT (PUBMUECKUX IMOHATUN: dJEKTPUUYECKUI TOK B rasax,
SJIEKTPUUECKUIN TOK B KUAKOCTAX, SJIEKTPUUECKUN TOK B IIOJIYIIPO-
BOOHUKAX, COOCTBEHHAs M IIPUMECHAsI IPOBOANMOCTDL IOJIYIIPOBOI-
HUKOB, 3JIEKTPOHHO-IBIPOYHBIN IIePeX0, IIPUHIIUN AeHCTBUA IIOJIY-
IPOBOTHUKOBOTO IUOIA;

CMBICJI (PMBUUYECKUX B3aKOHOB: DJIEKTPOJIM3A;

ymemnu:

ONICBHIBATH W OOBACHATH (pU3UUeCKUe SBJEHUA: JJIEKTPOJIUS,
CaAMOCTOSATEJNbHBIN U HEeCAMOCTOSATENbHBIN PaspsIbl;

srademu:

OPaKTUUECKMMU YMEHUAMMU: PellaTh KaueCTBeHHbIe, Irpaduuec-
KIMe 3aJauy Ha IPOBOLUMOCTh Pa3JIMUHBIX CpPel, PACUeTHBLIEe 3amaun
C HCII0JIb30BAaHMEM 3aKOHOB dJjeKTposusda Papames.
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6. MarHuTHOe none.
OneKTpoMarHMTHas UHAYKLUMS

HetlicTBue MarHUTHOTO MOJIA Ha IIPOBOAHUK C TOKOM. Baaumo-
IefcTBHe ITPOBOSHUKOB ¢ TOKOM. MHAYKIINMA MarHUTHOTO TOJIA. 3a-
kKoH Awmmnepa. I'padpuueckoe msoOpaskeHre MArHUTHBIX moJieii. IIpuH-
U CYHePIO3UINY MATHUTHBIX TIOJIEH.

JBu:KeHMe 3apAKEHHBIX YacTUI B MarHUTHOM IoJie. Cuia Jlo-
peHIia.

MarsuTHBIN ITOTOK. SIBJeHUE 3JIeKTPOMATHUTHOU WHIYKIIUH.
BuxpeBoe siaexTpuueckoe 1moje. 3aKOH 3JIeKTPOMATHUTHON WHIYK-
nuu. IlpaBuno JleHra.

fABnenune camomHAYKIIUU. NHIYKTUBHOCTD.

dHeprusa MarHUTHOTO IIOJIS KATYIIKKA C TOKOM.

Hdemoncmpayuu, onvtmet, KomnviomepHsie modenu

e OmpIT Ipcrena.

e [leiicTBre MATHHUTHOTO IIOJIS Ha MPOBOSHUK C TOKOM. OIIBIT
Awmepa.

e BzamMmopericTBre TPOBOAHUKOB C TOKOM.

o OTKJIOHEHIE 9JIEKTPOHHOTO HyYKa MATHHUTHBIM II0JIE€M.

o MaruuTHoOe II0Jie IIPSAMOTO M KPYTrOBOTO IIPOBOSHUKOB C TOKOM.

e MaruuTHoOe I0Jie KaTYIIKA C TOKOM.

® DJIeKTPOMArHUTHAS UHIYKIUA.

e IIpaBuno Jlenma.

e 3aBucuMocTh II[C MHAYKIIMK OT CKOPOCTU M3MEHEHUs Mar-
HUTHOI'O IIOTOKA.

o CaMOMHIYKITUA.

e 3aBucuMocTh IC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIPOBOJHHUKE M OT MHAYKTHUBHOCTHU IIPOBOJHUKA.

TPEBOBAHMA K YPOBHIO NMOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasgJjernue:

0 (pUBHUECKUX IIOHATHUSAX: MATHATHOE II0JIe, BUXPEBOE 3JIEeKTPHU-
YyecKoe II0JIe;

o (I)I/ISI/IT-IBCI{I/IX ABJIEHUAX: MardHuTHBIE BSaHMOﬂeﬁCTBHH;

33



3HAMb U NOHUMAMDb:

CMBICJI (DU3MYECKUX MOHATHUN: MHIYKIMA MACHATHOI'O IIOJA,
MATHUTHBIA IOTOK, 9JIEKTPOMAarHUTHAA MHAYKIUS, JJC uHIYKIIUN,
9IC caMOMHAYKIINYU, WHAYKTUBHOCTh, SHEPTUSA MATHUTHOTO IIOJIA;

CMBICJ (PUBUYECKUX 3aKOHOB: AMIepa, sJIeKTPOMArHUTHOI WH-
OYKIIUU U TpaBumja JleHra;

ymemnu:

OIIMCBLIBATh U OOBACHATDL (PM3MUECKNE SIBJIEHUS: BO3HUKHOBEHIIE
MATHUTHOI'O IOJISI M ero JeMCTBHe Ha ABUMKYINUECS 3apssKeHHbIe
YacTUIBI (9JIEKTPUUYECKUI TOK), 9JIEKTPOMATHUTHON MHIYKIIAM, CAMO-
VHIYKIAN;

anademu:

OPaKTUYECKUMU YMEHUAMU: rpauuecKy M300pasKaTh MarHuT-
HbIEe TOJIS; OIPENe/ATh HAIPaBICHUS MHAYKIINU MarHUTHOTO IIOJI,
cun Amnepa u JlopeHiia; periaTh KauecTBeHHbIE, rpaduuecKie, pac-
yeTHBIE 3aJaul Ha oIpenesieHre cuabl Amiepa, cuiabl JIopeHiia u
XapaKTEePUCTUK IBUKEHUS 3aPAKEHHON YacTHUIIBI B OSHOPOILHBIX
SJIeKTPUYECKOM UM MATHUTHOM IIOJISIX, MarHUTHOrO moToka, JJC
VHAYKIUNA 1 CAMOMHAYKIINNM, MHAYKTUBHOCTY KATYIIKHN, YHEPIruu
MArHHUTHOTO IIOJIA C HIpuMeHeHueM (OpMyJI: MArHUTHOM WMHIYKIIVH,
cusnbl Amiiepa, cuibl JIopeHIla, MArHUTHOTO IIOTOKA, 3aKOHA 3JIeK-
TPOMArHUTHON MHIYKIINM, SHEPTUU MATHUTHOTO II0JIS; OIpPeNeAaThb
HaIlpaBJieHNe MHAYKIIMOHHOTO TOKAa IO IpaBuJy JleHia.

XI KJIACC
(2 4 B Hepento, Bcero 70 4)

KONEBAHWA U BOINHbI

1. MexaHuyeckue Koneb6aHusi U BOMNHbI

KonebarenrHoe nus:keHue. I'apMoHMUYecKHe KoJiebaHUs. AM-
IJINTYAAa, IePUot, YacToTa, (pasa KoJsiebamuii. ¥ paBHeHUE TapMOHU-
YeCKUX KOJeOaHUI.

ITpy:XMHHBIA 1 MaTeMaTUYECKUN MAaSTHUKHM.

IIpeBpaltienusi sHepPruy Py rapMOHUUYECKUX KojebaHusax. Cso-
OomHbBIE U BBIHYJKIEHHBIE KoJjebaHus. PesoHaHc.
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PacupocTpanenue xoJsiebanuii B ynpyrou cpezme. Boaabl. HacTo-
Ta, IJIWHA, CKOPOCTH PAaCIPOCTPAHEHUS BOJHBI U CBA3b MEXKIY
HUMU.

3BYK.

DponmanvHbvle 1abopamopHrsvie pabomut
1. syuenue KoJiebaHUII MaTeMaTHUYECKOr0 MasSTHUKA.

Hdemoncmpayuu, onvimsl, KomnviomepHoie modenu

e Konebanusa Tejsa Ha HUTH U IPYKUHE.

e Kunemarnueckas MOJeNib TapMOHUUYECKUX KOJeOaHmii.

e 3aBUCUMOCTH KOOPAMHATHI KOJIEOJIIOIEerocs Tejia OT BPeMEeHH.

e 3aBHCHUMOCTh NHEepHoJa TapMOHUUYECKUX KoJieOaHMiI MaTeMa-
TUYECKOT0 MasTHUKA OT ero AJUHBI.

e BriHy:KJeHHbIe KoJebaHu!sd.

e Pesonamnc.

e OOpasoBaHre M PacCIpPOCTPAHEHUE IIOIEePeUYHBIX U IIPOI0JIb-
HBIX BOJIH.

e Koueburomieecss Tesio KaK MCTOUYHUK 3BYKa (KaMepTOH).

e 3aBHCHMOCTh I'POMKOCTH 3BYKA OT aMILIUTYAbI KOJEOAHUIA.

e 3aBHCUMOCTh BBICOTBHI TOHA OT YaCTOTHI KOJEOAHUIA.

TPEBOBAHMA K YPOBHHIO NOATOTOBKN YYALLMNXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasJjernue:

0 GU3NUECKUX ABJIEHUSAX: BOJHOBOE IBUKEHUE, MOIlepeuHas U1
IPOJI0JIbHAA BOJIHBI, 3BYKOBAs BOJIHA, MHTEP(MEPEHIIUSI U TUPPAKIAI
MeXaHWUYEeCKUX BOJIH;

3HAMb U NOHUMAMDb:

CMBICJ (DMBUUYECKUX MOJeJieli: MaTeMaTUdYeCKU W NMPYKUHHBINA
MaATHUKH;

CMBICJI (PUBUMUECKUX TOHATUI: CBOOOAHBIE KOJIeOaHUSA, TaPMOHU-
yecKue KoJiebaH!sA, aMILINTYa, IePUOJ, YacToTa, (pasa, BHIHYKIEH-
HBIe KoJIeO0aHMsA, Pe30HAHC, AJWHA BOJHBI, CKOPOCTH PAaCIIPOCTpaHe-
HUS BOJIHBI;

ymemn:

ONUCHIBATH U OOBACHATH (pUBMUECKUE ABICHUSA: MEXaHUUYECKUe
KoJsiebaHus, PEe3OHAHC;

35



snademu:

SKCIEePUMEHTAJIbHBIMU YMEHUAMU: OIPeNeATh OCHOBHBIE Xa-
PaKTEePUCTUKM TapMOHMYECKUX KOJIeOAHUIi;

TPaKTUUYECKUMU YMEHUAMMU: PellaTh KaueCTBEeHHbIe, Irpaduyec-
KUe, pacueTHBIEe 3aJauyM Ha OIpeleJeHUe aMIJUTYAbI, IIepuoja,
YACTOTHI KOJEOAHUI IIPYIKMHHOIO U MATEMAaTHYECKOr0 MASTHUKOB,
9HEPIUM’, CMeIIeHus U (Pasbl TAPMOHUUYECKUX KOJIe0aHUN, MIUHBI
M CKOPOCTHY BOJIHBI C MCIIOJIB30BAHUEM YpPaBHEHUS TapMOHUYECKOTO
KoJiebaHMsI, (pOpMYJI: IMePHoJa M YAaCTOTHI KOJeDaHUI HPYKUHHOTO
¥ MaTeMaTUYeCKOTO MAasSTHUKOB, CBA3W YaCTOTHI, MJIMHBI 1 CKOPOCTH
BOJIHBI.

2, 3ﬂeKTp0MaI'HVITHbIe Kone6aHusi U BOMNHbI

KonebarenbHblit KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHLIE KOJIe-
Oanus B xouType. @opmysna Tomcona. IIpesBpallieHuss sHepruu B
KoJebaTeJbHOM KOHTYpPE.

Briny:kIeHHBIE 9J€KTPOMATHUTHBIE KojebaHus. IlepeMeHHBIN
aJIeKTpuuecKuil ToK. IleficTByroIe 3HAUEHUA CUJIBI TOKA M HAINpPs-
SKEeHU.

IIpeo6pasoBanue nepemenHOTro TOoKa. TpaHcdopmarop. Ilepena-
Ya 3JIEKTPUYECKON SHEPTUU. JKOJOTUYeCKUe MPOo0JeMbl ITPOU3BO/I-
CTBa U TIepefayu BJIEKTPUUYECKON 9HEPTUH.

JJIEKTPOMAarHUTHBIE BOJIHBI U uX cBolicTBa. llIkana sjaeKTpo-
MaArHUTHBIX BOJIH.

Hdemoncmpayuu, onstmsv,, KomnwviomepHsie modenru

® JJIeKTPOMATHUTHLIE KOJIe0aHU!s.

® 3aBHCHMOCTb YACTOTHI 9JIEKTPOMATHUTHBIX KOJEOAaHUI OT DJIEK-
TPOEMKOCTH ¥ HUHIYKTUBHOCTA KOHTYypA.

e [lonyueHue mepeMeHHOr0 TOKA IIPU BPAIlleHUU IPOBOIAIIETO
BUTKA B MArHUTHOM IIOJIE.

e Ocru/IorpaMMbl IIEPEeMEHHOr0 TOKa.

e [lepemaua 5JIeKTPUUYECKOIl SHEPruU HA PACCTOSHUE.

e Tpanchopmarop.

e lznyueHre M IpUeM 9JEKTPOMATHUTHBIX BOJIH.

e CpoiicTBa 5JIeKTPOMATrHUTHBIX BOJIH.
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TPEBOBAHWA K YPOBHIO MOATOTOBKM YYALLNXCA

Yuamuiicsa mOJIJKeH:

umemsv npedcmasgJjenue:

0 IIKaje 9JeKTPOMATHUTHBIX BOJIH;

0 IYTSIX PA3BUTUS DJIEKTPOIHEPreTUKU U 9KOJOTMUYECKUX IIPOO-
JeMax IIPOM3BOJACTBA U Ilepegaur dJIeKTPOIHEPIUHU;

3HAMb U NOHUMAMDb!

CMBICJI (PUBUUYECKUX IIOHATUH: KoJebaTeIbHBIN KOHTYP, CBOOOJ-
HbIe 3JIEKTPOMATHUTHBIE KOJIe0aHUSA, MePEeMEeHHBIN 3JIeKTPUUECKUH
TOK, aMILIUTYAHbIE U NENCTBYIOIE 3HAUEHUS CHUJIbI IIePEeMEHHOIro
TOKA U HaNPSMKEeHUs, TpaHchopMaTop, CKOPOCTh PACIPOCTPAHEHUS
2JIEKTPOMATrHUTHOM BOJIHBI;

ymemu:

OMUCHIBATL U OOBACHATL (PU3NUECKHE SIBJICHUS: dJIeKTPoMar-
HUTHBIE KOJebaH!s, IIePeMEeHHBIN 3JIEKTPUYECKUI TOK, 9JIeKTpoMAar-
HUTHBIE BOJIHBI;

srademu:

MPaKTUUYECKUMU YMEHUSIMU: pelllaTh KauecTBeHHbIe, rpaduuec-
KHe, pacueTHbIe 3aJauy Ha OoIIpeJeseHNe Iepuoa 3JIEeKTPOMAaTHUT-
HBIX KOJIe0aHUll, SJHEPreTUUYECKNX XapPaKTePUCTUK JIEKTPOMATHUT-
HBIX KOJIe0aHUI, XapaKTEePUCTUK dJeKTPOMATHUTHBIX BOJH, Ieii-
CTBYIONIMX 3HAUEHUI CUJBI TOKA U HANpPAKEHUdA, KodahhuinueHTa
TpaHcpopMaInu ¢ UCHoJIb3oBaHueM (opmys: ToMcoHa, HeHCTBYIO-
MUX 3HAUYEHWH CUJIBI TOKA U HANPSIKeHUS, JHEPTUHU dJIeKTpoMar-
HUTHBIX KOJeOaHUA.

3. OnTuka

JJIeKTPOMAarHUTHAas IPUPOLa CBeTa.

Nurepdepennus cseera.

ITpunnun Tiolirenca—®Ppenensa. Hudpaknua cBera. Hudpakx-
IUOHHAs pPerreTKa.

3akoH mpesomyeHusa cBera. Ilokasarens mpemomiaeHusa. IloaHoe
oTpaskeHuUe.

dopmysa TOHKOU JuH3BI. OnTHYeCKUEe ITPUOOPHI.

Hucnepcusa csera. Cuextp. CueKTpajbHbIe ITPUOOPHI.
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dpornmanvhbie nabopamopHble pabomovL

2. Ompegenenne IJIMHBI CBETOBOI BOJHBI C IIOMOIIBIO AU(pPaK-
IUOHHOU pelIeTKU.

3. OmpenesieHne IMoKasaTessd MIPEJOMJIEHUS CTEKJIA.

4. Omnpenenenne (POKYCHBIX PACCTOAHUIN TOHKHUX JIMHS.

Hdemoncmpayuu, onvimuot, KomnviomepHvie modenu
Nurepdepenmnusa cseera.

Hudparmua csera.

ITonyueHue crmekTpa ¢ IOMOINBIO AU(PPAKIINOHHON PEIIeTKH.
3aKOoH IIPeJIOMJIeHIs CBeTa.

ITonzoe oTpaskeHue cBera.

CaeToBO/I.

Ontuueckue IIPUOOPHI.

ITosryuenne cmexkTpa ¢ TOMOIIBIO ITPU3MHI.
HeBunumbie msiaydeHus B CIEKTpPe HarpeToro TeJa.
CBoiicTBa MH(pPAKPACHOTO UBJIYUEHUS.

CBoiicTBa yabTpPadmOJIETOBOTO MUBJIYUECHUS.

TPEBOBAHMA K YPOBHHIO NOATOTOBKN YYALLMNXCA

Yuamiuiicsa mOJIMKeH:

umemsv npedcmasJjerue:;

00 9JIEKTPOMATHHUTHOI IPUPOJE CBETa;

o npuunumne ['olireaca—®PpeHemns;

00 ycTpoiicTBe W MPUHIIUIIAX AEHCTBUSA OINTUYECKUX U CIIEK-
TPaJbHBIX NPUOOPOB;

0 BKJIaJie 0eJIOPYCCKUX YUYEHBIX B Pa3BUTHE (DUIUUECKOU ONTUKU;

3HAMb U NOHUMAMDb:

CMBICT (pUBUUECKUX IMOHATUNA: KOTE€PEHTHOCTb, MHTEP(EPEeHIINI,
nudpaknus, JUCIepcus, MOKa3aTeJ b IIPeJIOMJIeHNS;

CcMBICST (PUBUUECKUX 3aKOHOB: OTPAKEHUSA U IIPEJIOMJIEHUS CBETa;

ymemnu:

OMHMCHIBATD U OOBACHATH (U3MUECKHe ABJEHUS: OTpaskeHue,
peJIOMJIeHEe CBeTa, MHTeP(EepeHIInio, TUPPaKIinio, TUCIEPCHUIO;

saademu:

SKCIEePUMEHTAJbHLEIMU YMEHUSIMU: OIPENeJATh IJIUHY BOJIHBI
BUIUMOTO CBeTa, IMOKAa3aTeJib MPeJOMJIEHUs BelllecTBa, (POKyCHBIE
paccTosHUS COOMPAIOIUX W PACCEUBAIOIIUX JINHS3;
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OPaKTUUYECKMMU YMEHUAMHU: PellaTh KaueCcTBeHHbIe, rpaduyec-
KHe, pacueTHBLIe 3aJauy Ha OIlpelesieHue IJIUHBLI CBEeTOBOII BOJIHEI,
nopangka IuGpakIUOHHBIX MaKCHMYMOB, Ha IIOCTPOEHME XOIa CBe-
TOBBIX leqeﬁ B IIpM3MaxXx M IIJIOCKOIIapaJljieJIbHBIX IIJIaCTHUHAX, B
cucTeMax JHWH3; Ha OoIpeaesieHNe XapaKTePUCTUK MU300paKeHUs B
TOHKOUW JIMH3€ C MCIOJb30BAaHHMEM 3aKOHOB IIPAMOJUHENHOTO pac-
IIPOCTPaHEHNUA, OTPAKEHUA U IIPEeJIOMJIEHUA cBeTa, hopMyJa: Au(paK-
IMUOHHON PeIieTKr, TOHKONU JIMH3LI.

4. OcHoBbI cneuuanbHoOW Teopnn OTHOCUTENIbHOCTHU

IIpunmun oTHoCUTENAbHOCTH [ajuies U 9JIeKTPOMArHUTHEIE SB-
neuus. Ilocrynarer diiammreiina. IIpeobpasosanus Jlopenma. IIpo-
CTPaHCTBO W BpeMA B cneunaanOf/i TeoOpur OTHOCHUTEJIBHOCTH.

3aK0H B3aMMOCBA3W MAacChl I JHEPTUMH.

TPEBOBAHWA K YPOBHIO MOATOTOBKM YHALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasJjernue:

00 OTHOCHUTEJIBHOCTU OLHOBPEMEHHOCTH;

3HAMb U NOHUMAMDb:

mocTyJaThl JUHINTENHA U cJefcTBUA W3 npeobpasoBanuit Jlo-
PeHIa;

CMBICT (hpUBMUECKUX 3aKOHOB: B3aMMOCBA3M MAaCChl U dHEPTUU;

enademy:

MPaKTUUYEeCKUMU YMEHUSIMH: peliaTh KaueCcTBEHHbIE, PACUeTHbBIE
33/1aUM Ha OIpejiejieHre COKPAIleHUs AJIWHBI, 3aMeAJIeHNsI BPeMeHU
B Pa3JIMYHBIX MHEPIMAJBHBIX CHCTEMAaX OTCYeTa, Ha IIPUMeHeHUe
3aKOHA B3aMMOCBS3UW MAacChl W DHEPTUM C WCHOJIb30BaHmeM (op-
MyJI: COKpAIIeHusA AJIWHBI, 3aMe/lJIeHUsS BPEMEHU, B3aWMOCBA3U Mac-
Chl M DHEPIUMU.

KBAHTOBAA ®U3UKA

5. ®oToHbI. [eicTBUA cBeTa

doroadderT. IKCIIepuMeHTaNIbHbIE 3aKOHBI BHEITHEero (oTosd-
(dexra. KBauroBasi rumoresa Ilianka.
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dorou. YpaBHeHnue IiHmiTelina ajaa GoTosdderrTa.
HaBienne cBera. KopmycKyJIspHO-BOJTHOBOM IyaJii3M.

Hdemoncmpayuu, onstms, KomnviomepHsie modenru
o dDorosaekTpuUecKuii a3 PeKT.

e 3axkoHBI BHelrHero goroaddexTa.

® YCTpOHCTBO U JeilicTBUE (hoTOpelie.

e JlaByieHUe cBeTa.

TPEBOBAHWA K YPOBHIO MOArOTOBKN YHALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasJjieHue:

0 TeILJIOBOM M3JIYUEHUW U KBAHTOBOU rumorelde IlmaHKa;

o0 mpumeHeHnu (oToadderTa;

0 KOPIIYCKYJIAPHO-BOJIHOBOM [Jyajili3Me;

3HAMb U NOHUMAMDb:

cMbIca (PUBMUYECKUX TOHATHMN: (GoToH, (GoToaddeKT, KpacHad
rparuIia goroadderra, pabora BhIXO[a, MJaBJIeHUE CBETA;

CMBICT (pm3uMUeCKHX 3aKOHOB: BHelIHero (orosdgerTa;

ymemb:

O0'BACHATH CMBICJ (DUBUUECKUX SBJIEHUI: BHEITHUN (POTO3(DDEKT;

snademy:

OpaKTUUYECKUMU YMEHUAMU: pelllaTh KaueCcTBeHHbIe, Ipaduduec-
KUe, pacueTHbIE 3a/lauyl HA ONpeJeJieHNe SHEePruu U UMITyJibca o-
TOHA, KpacHoil rpaHuilbl GoToadderTa, 3ameprKUBAIOIIET0 IIOTEH-
muaia, paboThl BHIXO/A C MCIIOJIL30BAaHMEM ypPaBHEHUA JUHINITEHA
nasa (oroadgperTa.

6. dusmka aroma

SByienusi, moATBEPIKAAIONNE CIOKHOE cTpoeHue aroMa. OIBITHI
Pezepdopaa. AnepHasa momens aTtoMma.

KBanroBrie moctynatel bopa. KBaHTOBO-MexaHMYecKasa MOIEIb
aToMa BOJOPOJA.

Wsnyuenme u morJoiiieHue cBera aromoM. CIeKTphI MCIyCKa-
HUS U IOTJIOIEeHUd.

CnoHTaHHOE ¥ WHAYIIMPOBaHHOe uiiydyeHwue. Jlazepw.

40



dponmanvrbie n1abopamopHble pabombl
5. HabutoneHnue CIJIONIHOTO W JUHEHYAaTOro CIEKTPOB.

Hdemoncmpayuu, onstmsv,, KomnviomepHsie modenru
e JluHeliuyaThlii CIEKTD U3JIYUEHUA.

e CIeKTp MIOTJIOIIEeHUA.

e Mogenn ombiTa Pesepdopza.

e Jlasep.

TPEBOBAHMA K YPOBHIO NMOAMOTOBKN YYALLMNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjenue:

0 (PUBUYECKUX MOJENAX: ANepHas MOJejb aToMa, MOAEJb aTo-
Ma Bojpopona no Bopy;

0 TIPUHIIHIIE AEWCTBUSA Jiasepa;

0 IOCTMKEHUAX 0eJIOPYCCKMX YUEHBIX B 00JaCTH CIEKTPOCKO-
OUY ¥ KBAHTOBOM 3JIEKTPOHUKU;

3HamMb U NOHUMAMDb:

CMBICT (PM3UUECKUX TTOHATHI: OCHOBHOE U BO30Y KIEHHOE DHEep-
TeTUYeCKUe COCTOAHUS aToMa;

CMBICJI IIOCTyJIaTOB Bopa;

ymemb:

O0BACHATD CMBICJ (PUBUYECKUX SBJICHUN: U3JIyUEHUE U IIOTJIO-
IIeHNEe YHEPTUU aTOMOM;

saademu:

IIPAKTUYEeCKUMMU YMEHHAMM: PellaTh KadeCTBEHHbIEe N pacyeT-
HbIE 3a7jaUM Ha OIIpeJeJIeHNe YaCTOTHI MBJIYUYEHUA aToMa U IJINHBI
BOJIHBI M3JIYUEHUSA IIPU IMepexole 3JeKTPOHAa B aTOMe M3 OJHOTO
SHEPTETUUYECKOTO COCTOSHUS B APYTOe.

7. flpepHas ¢um3mkKa n anemeHTapHble YacTulbl

ITpoToHHO-HEUTPOHHAA MOJEJNb CTPOEHUS SAApa aToma.

JHeprusa CBA3W SIApa aToMma.

SnepHble peakmuu. 3aKOHLI COXPAHEHUA B SNEPHBIX PEAKITUIX.
JHepreTUYEeCKNII BBIXOM ANEPHBIX pPeakIuii.

PagnoaxTuBHOCTh. 3aKOH paAMOaKTUBHOTO pacmanga. Ajaboda-,
0eTa-pafoaKTUBHOCTh, TaMMa-U3JIyUeHe.
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Henenue Taxenbix sanep. llemHble AnepHble peaKIuu. SaepHBIN
peakTop. Peaknmum sAnepHOro cuHTe3a.

WoHusupymoilue M3JIydeHUus. JJIEeMEHThl JO3UMETPUU.

djleMeHTapHbIe YACTUIILI M UX B3aUMOJEHCTBUS. Y CKOPUTEIU
3apAKEHHBIX YaCTUIL.

Hemoncmpayuu, onstmsv,, KomnwviomepHbsie modenu

e HalGuromenme TpekoB B Kamepe BuibcoHa (KOMITBIOTEPHAA MO-
IeJib).

® YCTpPOHCTBO U MEeHMCTBHME CUETUMKA NOHUBUPYIOIIUX YACTUII.

e doTorpaduu TPEeKOB 3apAKEHHBIX UYACTHII.

e fInepHBINT peakTop.

TPEBOBAHWA K YPOBHIO MOArOTOBKW YHALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasJjernue:

0 BJIUSHUY WOHUSUPYIOIINX MBJIYUEHUI HA JKUBbIe OPraHU3MBbI;

00 MCHOJB30BAHUU HMOHUBUPYIOIUX MIJIYUESHIUH;

0 I03uMeTpax;

0 SAJEePHOM CUHTE3E;

0 AMEepPHOI SHEepPreTUKe M 9KOJOTMUECKUX ITPo0IeMaxX ee MCIIOJb-
30BaHUA;

00 sJIeMeHTapHBIX YaCTHUIAX U MX B3aUMOIEHCTBUU;

00 YCKODPUTENAX 3apsaKeHHbIX YaCTHIIL;

0 IOCTMIKEeHUSAX 0eJOPYCCKUX YUEHBIX B obJiacTu AmepHO (hu-
3UKU " q)I/ISI/IRI/I JJIEMEHTAPHBIX YaCTHUIL;

3HAMb U NOHUMAMDb!

CMBICJT (PUBUUECKUX MHOHATUIN: MPOTOHHO-HENTPOHHAS MOJEeJb
Anpa, AnepHas peakIlus, SHePTUs CBA3U, medeKT Macc, sHepreTuyec-
KUl BBIXOJ SIIePHOI peaxIuu, HMePHOJ IoJypaciana, IemHas saaep-
Hasdg peaxknusa JeJIeHUsd;

CMBICST (pUBUYECKUX SABJIEHUN U IIPOIECCOB: PAAMOAKTUBHOCTD,
paanoaKTUBHBIN pacIan, AejieHue sAnep;

cMbIca (UBMYECKUX 3aKOHOB: PaJMOaKTHUBHOI'O pacliaja, coxpa-
HEHUS B AJEPHBIX PeaKIuax;

ymemnu:

O0'BSICHATh HPUHIIUI NelCTBUSA SIePHOr0 PeaKTopa;
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anademu:

MPaKTUYECKUMHU YMEHHUSIMIU: pelllaTh KaueCcTBEHHbIE UM pacuer-
HBIe 3aJauy Ha OIIpelejieHre IPOAYKTOB SIePHBIX peakIuili, sHep-
TUHU CBSA3U ATOMHOIO SIpa, SHEPTEeTUYECKOr'0 BBLIXOHA SIEPHOH pe-
aKIUU, Iepuoja IIoJypacuaza PasloaKTHUBHBIX BEIeCTB C HCIIOJIb-
30BaHMEM 3aKOHOB COXPAHEHUS JJIEKTPUUECKOIr'o 3apsga M MacCo-
BOIr'0O 4ncJjia, ()OPMYJIbI B3aMMOCBSI3M MACCHI M DHEPIUMH.

8. EanHasn cdusnyeckaa kapTuHa mmpa

CoBpeMeHHasA eCTECTBEHHOHAyUYHasd KapTWHaA MUpa.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIXKeH:
umemsv npedcmasJjerue:
O COBPEMEHHOU eCTeCTBEHHOHAYUYHON KapTWHE MUpa.
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ACTPOHOMMA

MOACHUTENbHASA 3AINMUCKA

VYueOHbII mpeaMeT «ACTPOHOMUS» 3aBepIlIaeT (PU3NKO-MaTeMa-
THYeCKOe o0pasoBaHME ydallluxcs, oOyuaromuxcsa Ha III crymenu
o0111ero cpemuero obpasoBanusa. ACTpOHOMUS paccMaTpUBaeT HaU-
OoJiee 0OIIMEe 3aKOHOMEPHOCTH IIPHPOABLI 1 OasmpyeTcs Ha Comep-
JKaHMY yYeOHBIX IIpeaMeTOB oOpasoBaTesibHOI objactu «EcrecTBo-
3HAHUE», UTO OOYCJIOBJIMBAET HEOOXOAUMOCTL B3aMMOCBSI3HU IIPEIO-
IaBaHUS aCTPOHOMHU ¢ (pUBUKOI, reorpadueit, xumueii, 01ogorne
u MaTeMaTukoi. Tak Kak acTpPOHOMUS HM3yuyaeTcs Ha 3aBepIIalo-
IeM sTare O0yJYeHMsl, TO IPU OPraHus3anuu o0pas3oBaTEJIbLHOTO IIPO-
mecca HYKHO YUUTBHIBATH, UTO AHAJIUTUYECKHE CIIOCOOHOCTH ydUa-
MUXCA W UX (PU3UKO-MaTeMaTUUecKas IOATOTOBKA MO3BOJISIOT
OIePUPOBATh MPAKTUUYECKNW BCEMU U3YUEHHBIMU II0 NPYTUM yued-
HBIM IIpeJMeTaM IOHATHUAMU U 3aKOHOMEPHOCTSIMU.

Wsyuenune actpomomuu Ha III cTymenu obiiero cpemHero oopa-
30BaHUS HAIIPABJIEHO Ha MOCTUKEHIE CJIeVIOIIUX I[eJIei:

® O3HAKOMJIEHIE C MeToJaMm Io3HaHusd BceleHHOI: HabJamone-
HIe aCTPOHOMHUYECKUX SABJIEHUI, MCIIOJb30BAHNE IIPOCTBIX aCTPOHO-
MUUYECKUX HHCTPYMEHTOB;

® OBJIaJieHre OCHOBAMU CHCTEMAaTH3WPOBAHHBIX 3HAHUM O CTpoe-
HUM HeOeCHBIX TeJ W UX CHUCTEM;

® OBJIaJleHNE YMEHUAMU IPUMEHATH IIOJYyUYeHHbIe 3HAHUS IJIs
00bSACHEHUST ACTPOHOMUYECKUX SBJEHUNA WM IPUPOLHBIX ITPOIIECCOB,
MOHMMAHUSA MX B3aMMOCBA3AHHOCTU U IIPOCTPAHCTBEHHO-BPEMEH-
HBIX OCOOEHHOCTEI;

e (hopMHUpOBaHUEe MOHMMAHUSA POJU U MecTa uejoBeKa BO Bce-
JIEHHOI1;

® IproOpeTeHre HABBIKOB B PEIIEHUU IPAKTUUYECKUX JKUSHEH-
HBIX 3a7a4, CBSIBAHHBIX C MCIOJb30BAHHEM ACTPOHOMHYECKUX 3HA-
HUN U YMEHUM.
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3agauu oOyUueHU:

e (hpopMUpPOBAHME 3HAHUI 00 aCTPOHOMMUYECKOI COCTaBJIAIOIIEH
HAyYHOM KapTUHBLI MHUpa B Buie (aKTOB O COCTaBe, CTPOEHUU, CBOII-
cTBax HEOECHBIX TeJ, 3aKOHOMEPHOCTAX UX ABIIKEHUS, (PyHIaMeH-
TAJIBLHBIX 3aKOHOB, TEOPHIi;

® pas3BUTHE TBOPUECKUX KaUeCTB JUYHOCTU W II03HABATEJIbHBIX
MHTEePEeCOB ydJallluxXCsd B IIpoIlecce YCBOEHUS 3HaHUiI o BcemenHoit
W TPOBEIEHUS ACTPOHOMUUYECKUX HAOJIIOMeHUIT;

® PasBUTHE CIIOCOOHOCTH CAMOCTOSATEIBHOTO IPUOOPEeTEeHNA HO-
BBIX 3HAHUI II0 ACTPOHOMHUU B COOTBETCTBUM C IIOSBJIAIOIIIMUCS
JKUBHEHHBIMIU 3aJadyaMu;

® pas3BUTHE OOIEeKYJIbTYPHOM KOMIIETEHTHOCTH ydYallliXCs, II0-
3HABATEJbHBIX MHTEPECOB, MHTEJICKTYAJIbHBIX U TBOPUECKUX CIIO-
co0HOCTE! B Ipoliecce M3yUeHUsS ACTPOHOMHUHU U ee BKJAaga B IIPO-
rpecc IUBUIM3AINNHN; (DOPMUPOBAHNIE YCTAHOBKHU Ha IIPOMOJIMKEHIE
o0pasoBaHUs, MO3HABATEJHLHON MOTHUBAIIMHU B IIIMPOKOM CMBICJIE;

® OBJIaJleHNEe YMEHUAMU IPUMEHATDH IOJyUYeHHbIe 3HAHUS I
00bsACHEeHNA HeOeCHBIX ABJEHUM, HaAOJIOZaTh M ONMCHIBATL Hebec-
Hble SABJICHUS UM BUAUMOE IBUIKEHHE CBETI;

® (popMUpOBaHNE YMEHHUS IIPOBOLUTL IPOCTEHININE ACTPOHOMIU-
yecKre HaOJMIOJeHUsA U PacuyeThbl, PeIlaTh aCTPOHOMUUYECKUE U aCT-
podusuvuecKue 3agavun;

e (hbopMHPOBaHNE YMEHUS IIPUMEHATDH IIOJYUYeHHbIe 3HAHWS JJIs
MIPOLOJIXKEeHNs 00pas3oBaHus U CaMOOOPa30BaHU;

® BOCHUTAHNE TOTOBHOCTH K peau3allii CTPATeruu yCTONUM-
BOT'O Pa3BUTHU, YOEIKIEHHOCTA B HEOOXOAMMOCTH HCIIOJIb30BaTh IJISA
9TOT0 MOTEHIIHAJ aCTPOHOMUU IIPU M3YyUYEHUU IPUPOABI, ITOJOMKU-
TeJLHOTO OTHOIIEHWS K aCTPOHOMHUHU KaK CTPYKTYPOOOpa3yroIlneMy
(haxTOopy 00IIEeUeIOBEUECKONH KYJIbTYpPHI.

ITocTpoenne yueOHOI HpoOrpamMMbl OCHOBBIBAeTCA HA CJIEHYIO-
X OCHOBHBIX MPUHYUNGX:

® JIOCTYIIHOCTHA BOCHPUATUS YUYeOHOI'0O MaTepuaja;

® IpeeMCTBEHHOCTH (YUUTBIBAETCS COAepsKaHUe YUeOHBIX IIpej-
MeTOB oOpasoBaTeJbHOU oOsacTu «KEcTecTBo3HaHUE»);

® eMHCTBA CTPOEHUS MAaTEpPUU;

e reHepajmusanuy y4yeOHOro MaTepuajia;
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® CIMpPAaJILHO-JINHENHOTO MOCTPOEHUA (IIOBTOPEHNE, CUCTEMAaTH-
3amusa U paclHiupeHme y4yeOHOTO MaTepuasa);

® [1eATEJILHOCTHOTO IOAXoza (IpeaycMaTpUBAEeTCA PaCIIVpeHue
TeopeTUYecKoll u HaOJJI0faTeTbHON y4ueOHOU AeATEeNLHOCTU ydUa-
muxcs);

e rymaHmuTapusanuu (popMupyercsa mpeacTaBiIeHre 00 acTPOHO-
MUM KaK HayKe, ABJIAIOIIENCSA YaCTHIO ODIIIeUeIOBEYeCKON KYJIbTYDHI).

Yuebuas mporpamMMma paspaboTaHa B COOTBETCTBUU C 00pasoBa-
TeJBHBIM cTaHzapToM 1o actpoHomum i III crymenu obimero cpen-
HEero odpasoBaHUs.

O0s3aTebHOE cofep:kaHme 00pa3oBaHUsA, TPeOOBAHUSA K YPOBHIO
IIOJTOTOBKY YyYaIIUXCsA KOHIIEHTPUPYIOTCA IIO CJIeRyIONUM codep-
HCAMENbHBLM NUHUAM:

® MEeTOABI U OCHOBBI aCTPOHOMUYECKUX WCCJIENOBAHUI, OCHOBBI
IPaKTUUECKON aCTPOHOMMUM ¥ acTpopu3WMKu. ITa JUHUSA HAIPaB-
JleHa Ha O3HAKOMJIEHWE C OCHOBHBIMU METOJAMU TOJYYEeHUS acTPO-
HOMUUYECKOTO 3HAHUA;

® aCTPOHOMWYECKWE Teja, CUCTEMBI, X CBOMCTBA M B3aWMOIEN-
CTBUE MEXKIYy HUMH. JTa JIMHUSA TO3BOJISIET o0ecredyuTh (hOPMUPO-
BaHWEe 3HAHWHN O CTPOEHUM ACTPOHOMHUUYECKUX TeJl U WX CHUCTEM;

® cTpoeHMe U dBoJoUA BcesleHHOU m ee moacucTeM, (QUIocod-
CKO-MUPOBO33PEHUYECKUI ACIEKT aCTPOHOMHUM. JTa JIMHUSA 3HAKO-
MUT C DBOJIOIIMOHHBIMU IpoleccaMu BO BcesieHHOI;

® ACTPOHOMUYECKME ACIEKThl KMU3HENeATEJLHOCTU YeJOBEeKa,
pa3BUTHE KOCMOHABTUKMU, IeJIb U IIEePCIEKTUBBLI OCBOeHUA BceieH-
HOW. dTa JWHUA JAaeT NIPeACTaBJIEHUWE O POJIM U MeCTe UeJoBeKa
BO Bcesennoii.

B pesysibraTe n3yueHUs aCTPOHOMUU Y YUAITUXCA (DOPMUPYIOTCH:

® TIpe/ICTaBJIEHUSA O TOM, UTO B IIPOIleCCe IMO3HAHUSA OKPYIKAIO-
Iero MUpa acTPOHOMUSA WCIOJb3yeT TeOpeTUUYecKue M HabJiona-
TeJIbHbIE METOABI WCCJIeJOBAHUS;

® MEeTOJOJIOTMYECKNe 3HAHWSA O eJUHCTBe HaOJII0aeMOro Mupa,
T. €. ONHUX W TeX ’Ke 3aKOHaX M CBOWCTBaX HEODECHBIX TeJ B pa3-
HBIX oOJacTsax BcesienHoii;

® 0o0IIeyueOHbIe YMEeHNA, HAaBLIKU U CIIOCOOBI IIO3HABATEJIbHON
IesaTeJbHOCTU (OopraHmsanus y4uyeObl U YMEHUsS IIOMCKA MHQOpMa-
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muu, oO6paboTKa U cucreMaTusanus nHGoOpMAaIun, COTPYIHUUECTBO
B BBINIOJIHEHUY TBOPYECKUX 3aj/ay);

e 0o0IlMe omlepalnuu MBIILJIEHUA: aHaJu3, CpaBHeHWEe, CUHTE3,
cucTeMaTus3alusga, obo0IeHne u ap.;

® crucreMa IIPeIMeTHBIX 3HAHUI;

e HalbaomaTe IbHbIE U MMPAKTUYECKUE HABBIKU (MCIOJH30BaHUE
ACTPOHOMHYECKUX MHCTPYMEHTOB, IIPEJCTaBJeHNe Pe3yJIbTaTOB Ha-
OJIIOIeHUH);

® yMeHUsA B NPUMEHEHUU ACTPOHOMWYECKWX 3HAHUIN B IIOBCE-
IHEBHOM KU3HU (OPUEHTUPOBKA II0 CO3BE3AUAM, OCMBICJIEHUE CHU-
CTeM cueTa BPeMeHU U KaJeHJapHBIX IIUKJIOB W Ip.).

B mporpamme faercsi mepedeHb 00s3aTeJIbHBIX JEeMOHCTPAIMIA.
O6opyaoBaHme IJiA UX MPOBEJEHUS YUUTEJNh BHIOMPAET caM MCXOIA
W3 peaJibHBbIX BO3MOXKHOCTEH y4ueOHOTO 3aBeAeHHA, BIJIOTH OO0 KC-
MOJb30BAaHUSA KOMIIBIOTEPHBIX MYJbTUMEIUNHBIX SHIIUKJIONEIUN U
mpuioxkenuii (Hanpumep, RedShift), cetu NurepHer, Bumeosamnucei
mepenay CIEUAJbHBIX HAYYHBIX KAHAJIOB TeJeBUIEHUS W T. 1.
ITosesubr moceleHusA IJIaHETAPUA U ACTPOHOMHUYECKOU obcepBaTo-
puu, pacmoaramoiiux IMUPOKUMU BO3MOXKHOCTAMU JeMOHCTPAIlUNA
He0eCHBIX SABJICHUIM.

OcobeHHOCTSIMU yYEOHOM ITPOTPAMMBI IO ACTPOHOMUU SBJISTFOTCS:

® TI0cJIe[JoBaTeJIbHOE OTpasKeHUe BayKHeHIUX BBIBOJOB COBpe-
MEHHOM acTPOHOMHHN 00 5BOJIONNU BcejleHHON M COCTABJISIOIINX
ee 00EKTOB IpPU MBJIOKEHUU MaTepuajia O IPOUCXOMKIEHUU ILia-
HeT, 3Be3[l U TraJIakTuK;

® nmajbHelIlee ycuJIeHHe acTpodu3nUYecKoli HaIpaBJIeHHOCTU
Kypca IIOCPEeJCTBOM PACCMOTPEHUS KCIIOJb30BAHUA acTpoduamuec-
KX 9KCIIEPMMEHTAJBbHBIX M TE€OPETHUUYECKUX 3HaHI/II>'I B IIpaxKTHU4decC-
KO U II03HABATEJbHOH [eATe/JIbHOCTU UeIOBEeKa;

® BbIBeJIeHVE Ha IEPBBIM IJIAaH COBPEMEHHBIX SKCIIEPUMEHTAJb-
HBIX U HAOJIOJATEJNbHBIX METOIOB IIOJYUEHUS ACTPOHOMHUUYECKUX
3HAHUH;

® DACKpPBITHE 3HAUYEHUS KOCMUUYECKUX WHCCJIEeIOBAHUM [JIA HAYKU
U UX IpakTHYecKoe KCII0Jbh30BaHME HA OCHOBE pPe3yJIbTATOB, MI0-
CTUTHYTBIX 3a IIOCJEeJHUE I'OAbl; PACCMOTpPeHIe IIPHUOOPOB, MCKYC-
CTBEHHBIX KOCMHUYECKHUX AaIlllapaTOB M CTAHIIUI KaK CPEICTB IIO-
JyUYeHUsA aCTPOHOMUYECKUX 3SHAHUIA;
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® pacCMOTpPeHMe AaCTPOHOMHUYECKOI'0 3HAHWUSA B HMCTOPUUECKOM
acImeKTe C OIOpPOoIi HAa NOCTHKEHUSA (PU3WKU B M3YUEHUU MeXaHU-
YECKUX, ONTUUYECKNX, ATOMHBIX U SIAE€PHBIX IPOIECCOB C MCIIOJIb-
30BaHMEM COOTBETCTBYIOIMX MATEMATHUYECKHX [TOKA3AaTEJbCTB U
pacueTos;

® I[I0Ka3 POJIM BBIJAIOIINXCA YUYEHBIX B CTAHOBJICHUU U PA3BU-
TUU ACTPOHOMMNUYECKON HAYKU.

Pacmpenenenue BpeMeHHU II0 TeMaM B y4eOHOI IIporpaMme sB-
JSIeTCSA IPUMEPHBLIM. Y UNTEJI0 HPEeJOCTABJIAETCS IIPABO M3MEHSATH
IOCJIeJOBATEJLHOCTL M3YUEHUs BOIPOCOB B IIpegeax TeMbI, a TaK-
JKe MCIO0JIb30BaTh II0 CBOEMY YCMOTPEHUIO pe3epBHOe BpeMs (3 u).
Ha BHeypouHbIe IparkTHUeCKNe 3aHATUsS (ACTPOHOMHUYECKIE HAaOJIIo-
IeHUusi) OTBOAUTCA 3 U.



XI KJIACC

(35 4, B TOM uncne 3 4 — acTpoHOMUYECKME HabnoaeHMs
n 3 4 — pesepBHOE BpeMmsl)

1. BBegeHue B npegmeTt acTpoHomum (1 4)

IIpeagmer acrpoHoMuu. BosHukHOBeHme actpoHomuu. OGiiee
IpeAcTaBiIeHUe O MacluTabax u CTPYKType Bcesenuoii. Pasmesnr
acTpoHoMuu. AcTpoHOMHUYECKHE HAOIIONEeHUs. SHAUEHNE ACTPOHO-
MHUU U ee POJib B (hOpMUPOBAHUYM MUPOBO33peHmsi. MecTo acTpoHo-
MUU CPeIr APYIuX HayK. Brjazm 0eJIOPYCCKUX YUEHBIX B PA3BUTHE
aCTPOHOMUM.

Hemoncmpayuu

1. Kapra u atjac 3Be3gHOTo Heba, 3Be3AHBINA TJIOOyC.
2. ®ororpaduu (caaigpl) 00CEePBATOPUIN U TEJIECKOIOB.
3. IlIkonbHBIN TEJIeCKOI.

TPEBOBAHMA K YPOBHHIO NOATOTOBKN YYALLMNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasJjernue:;

0 B3aMMOCBSA3Y PA3BUTUS ACTPOHOMHUU C PA3BUTHUEM APYTUX
HayK u OOIIMUM IIPOTPECCOM ITMBUJIM3AIINU;

3HAMb U NOHUMAMDb:

O0'BEKTHI IIO3HAHUSA ACTPOHOMMM; OCOOEHHOCTH PA3JIMUYHBLIX Pas-
IeJIOB aCTPOHOMMUM; OCOOEHHOCTH ACTPOHOMMNUYECKUX HAaOJIIOLeHIUI;

ymemo:

pasinyaTh OCHOBHBIE 3aaUM PA3IMYHBIX Pas3lesioB aCTPOHOMUMU.

2. OCHOBbI NpakTU4eCKON acTPOHOMMUM (4 4)

Kapruua 3Besguoro nHeba. Cospesnus u spKue 3Be3fbl. Mudgo-
JIOTMUYeCcKMe OCHOBBLI Has3BaHUU cos3Be3nuii. IloHsaTme 0 3BEe3THBIX
BeJIUMHAaAX.
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Hebecuas cepa. OcHOBHBIE TOUKM, JUHUU 1 IJIOCKOCTH Hebec-
HOU cdepnl. CyTouHOe IBUKEHUE CBETII.

TopusoHTa/NIbHAA W 3KBATOPUATIbHAS CHUCTEMBI KOOPAUHAT. 3Be3]-
HbIe KapThl W aTJiachl.

BricoTa cBeTmsia B KyJbMHUHAIIUKU. KapTuHa CYyTOYHOIO IBUIKE-
HUS CBEeTHJ Ha pasHbIX mimporax. OmpeneneHue reorpauuecKoi
IIXPOTHI MECTHOCTH II0 ACTPOHOMHUUYECKHM HAOJIIOMEHUIM.

Wsmepenne BpeMeHu. VMICTUHHBIE U CPeNHIUE COJHEUHBLIE CYyTKH.
Ompenenenue reorpa@uyuecKoi MOJIIOTHI HAOJIIOLATEIS II0 aCTPOHO-
MUYEeCKUM HaOJIOAeHuAM. Jleroucuucienue W KajleHIapb.

Hemoncmpayuu

1. N3o0paskenne 3Be3gHOT0 Heba Ha KapTrax H aTjacax.

2. CxeMBbI HEKOTOPBIX CO3BE3[Uil ¢ Haubojiee APKUMU 3BE3JaMU.

3. OcHOBHBIE TOUKM, JUHUU U ILJIOCKOCTH HeOecHOH cdephl HA
MOJIeJIAX W 3BE3THBIX KapTax.

4. TIpocreiilliie acTPOHOMUYECKUE METOIbl OIpPeNeJeHUs Teo-
rpaduuecKuxX KOOPAWHAT.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YYALLNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjerue:

0 IPUHIINIIAX, JIEKAIIUX B OCHOBE pasfielieHns HeOeCcHOH c(hepbl
Ha CO3BE3OUS,;

00 OCHOBax cueTa BPEMEHU;

0 PaBIMUYMAX MEKIY TOHATHUAMU CHUCTEM CUETa BPEeMEHU: HC-
TUHHOTO, CPEIHEro COJHEUHOTO, IIOSICHOI'0, Ce30HHOT'0 M BCEeMHPHOTO
BpeMeHU;

0 IPUHITHUIIaX IIOCTPOEHUS KaJIeHIapel;

3HamMb U NOHUMAMDb:

OCHOBHBIE TOUKU M KPYyru HebGecHOII cdephl;

0COOEHHOCTH aCTPOHOMHYECKHX HAOJIOMeHUIT;

aCTPOHOMUYECKIE CIIOCOOBI OIIpefeeHus reorpa)muecKkoil Imu-
POTHI U OJITOTHI;

OpuunHbl BuauMoro nBu:keHus CosHiia, JIyHBI, 3Be3;

OPUYUHLI CMEHBI BPeMEH TI0fa;

OCHOBHBIE€ CHCTEMBI HeﬁeCHBIX KOOpAuHAT,
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ymemnu:

C IIOMOIIBIO MOABMIKHON KapThl 3BE3SHOr0 Heba OIIpenessiTh BU-
IUMOCTEL 3Be3n (cosBesmuii), CosHIla, JIYHBI Ha 3aJaHHYIO OaTy U
BpeMsl CYTOK;

HaxXoOuUTh Ha HeOe HamboJiee sapkue 3Bes3nbl (Cupuyc, ApKTyp,
Bera, Aurapec, Berenbreiize, Purens, Ilonsapuas 3Besga u Ip.) u
CO3Be3a1A;

HCIIOJIb30BATh 3BE3IHYIO KapTy AJIS CUNTHIBAHUS KOOPAWHAT 3BE3[
W 10 3aJaHHBIM KOOpPAWMHATAM YKAas3bIBaTh IIOJIOKEHUE 00BeKTa;

peliaTh 3aJayMd C KMCIOJb30BAHHEM COOTHOIIEHHS, CBS3BLIBAIO-
I[ero reorpauuecKyo IINPOTY MecTa HaOJIIOJEeHUs C BBICOTOM CBe-
THUJIa B KYJbMHUHAIIUU U €r0 CKJIOHEHUEM;

saademu:

MIPaKTUUECKUIMU YMEHUSIMY OPHMEHTHUPOBKU Ha MecTHOcTU 1m0 CosH-
my, JlyHe m 3Be3mam.

3. [BuxeHune HebecHbIX Ten (5 )

Bupumoe mpBukenme 1aameT. CyIITHOCTH e IMOIEHTPUUECKON CHU-
crembl Komepuuka. O0bsicHeHUEe IIETJIe00Pa3HOr0 NBUKEHUS ILIa-
HeT B reJHOIleHTpuYecKoii cucreme. CTaHOBJIeHHEe M PacCIpPOCTpa-
HeHNe HayYHOro MupoBosspeHusi o cucreme wmupa (I'. Tanumieii,
. Kennep, M. B. JlomoHocoB u ap.).

ITousiTHe 0 KOH(PUIYpALUAX ILJIAHET, COeNUHEHUAX, JJIOHTAIlNAX,
HPOTUBOCTOAHUAX. CUAePUUECKUN M CUHOAMYECKUN IIEePUOALI IIja-
Her. Popmysa CBA3U MEXKIY CHHOIUYECKUM U CHIECPUUYECKUM
mepuogaMu.

Bupgumoe rogosoe asuakenue Connma. 3omuak. CyrTounoe QBuU-
skeHre CoJIHIIa HA PasJIUUYHBIX IHIHPoTax. Bumumoe masu:xenue JIy-
Hbl. @aser JIyunsl. CosHeuHble W JYHHBIE 3aTMEHUS.

3axonnl Kemepa. 3akon BcemupHoro tsarorerHus Hobioroua. Ilo-
HSTHE O HeOeCHON MeXaHUKe.

Yrounenne 3akoHoB Kemnepa Hprooronom. OmpeneieHrie MaccChl
3emian. Ompepesenne macc HebecHbIX Teda. OmnpenesieHne MacChl
CouHIIA.

Ompepnenernne pasMepoB 1 (GopMbl SeMuin. I'pagycHbIe M3MepPeHMs.

Topusouranbublii napajiakce. OupenesieHre PacCTOIHUN MeTO-
IOM TOPM30HTAJBLHOrO mapaJiiakca. PamguoIOKaIlMOHHBII MeTO[.
Omnpenenenne pasmepoB Tea COJTHEUHONH CHUCTEMBI.
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Kocmuueckue ckopoctu. UucieHHOe 3HAUEHUE KOCMUYECKUX
cropocreil miasa 3emun. OpOUTHI KOCMUYECKHUX ammnapaToB. JlBuike-
HUe MCKYCCTBEHHBIX COYTHHUKOB 3emjau. OpOura mepesera KOCMIU-
YyeCcKHUX almmapaToB Ha Mapc o ONTHMAJLHOM TpaeKTopuu. IIpo6-
JeMbl 1 TMEePCHEeKTHBBI KOCMUUYECKUX MCCJIeNOBAHNIA.

Hemoncmpayuu

1. Cxema crpoeHuss mupa no KomepHuky.

2. @ororpad®uy UIAU MOJENIU YTJIOMEPHBIX ACTPOHOMHUECKUX
MHCTPYMEHTOB.

3. BI/IﬂI/IMoe 1 NCTHUHHOE JBNKEHIE IIJIaHeT Ha JUHAMHWYECKUX
MOJIeJIAX, 3Be3AHBIX KapTaxX M TabJuIax.

4. HecoBmiajieHre TPOMOJIPKUTEIBHOCTA CUHOAUUYECKOTO W CHUJe-
PUUYECKOTO IepuOoJ0B OOpaIeHus IJIaHeT.

5. T'oguunoe nBusxenme CoNHIIA HA MOJEJSAX U 3BE3THBIX KapTaX.

6. OcobernHocTy cyTouHOTro ABMKeHUS COJHITA HA Pa3IMUYHBIX
reorpamyueCcKux MINPOTaX.

7. IBuskenue JIyHbI 1 ee (aswl.

8. CxeMBbI COJTHEUHBIX U JIYHHBIX 3aTMEHUN.

9. CxeMBbl U BHEIIHUU BUJ KOCMUYECKUX aNNapaTOB Pas3Jinu-
HOTO Ha3HAYEHUA.

10. CxeMbI OpPOUT KOCMUUECKHMX aNIapaToB pPasIMYHOTO Ha3HA-
YeHUs.

TPEBOBAHMA K YPOBHHIO NOATOTOBKN YYALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasgJjenue:

0 3aKOHOMEpHOCTSAX cTpoeHus COJTHEUHOH CHCTEMBI;

0 IPUHIIUIIAX ABUKEHUS IIJIaHEeT;

3HAMb U NOHUMAMDb:

cocrtaB CoJIHEeUHOI CHUCTEMBI;

CYILITHOCTBH FEJII/IOLIEHTpI/IquROﬁ CHUCTEMBI MHUPA W HNCTOPHUYECKUE
HPEIIOChIIKNA €€ CO3MaHMUs;

OPUYUHBLI U XapaKkTep BUAuMOro aBu:KeHus CoJHIIA, IJIaHET U
JIyHbI;

IPUYUHBI cMeHbl (as JIyHbI;

YCJIOBUSA HACTYILJIEHUS COJHEUHBIX M JYHHBIX 3aTMEHMNI;

3aKOHBI OBUMEHUA IIJIAHET N NCKYCCTBEHHBIX HeﬁeCHbIX TeJI,

eIUHUIILI n3MepeHus paccrosuuii B CoMHeUHOHN cucreme;
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CIIOCOOBI OIIpefieIeHUsT PasMepoB, MacChl 3eMJIN U HeOeCHBIX TeJI
U PACCTOAHUU IO HUX;

OCHOBHBIE 9Tallbl PAa3BUTUA KOCMOHABTUKM, OCBOEHUS 1 H3yUe-
Hus 4dejoBeKoM COJIHEUHOM CHCTEMBI;

ymembu:

paccuuThIBaTh paccTodHusa a0 Tea CoIHeUYHOII CHUCTEMBI IO I3-
BECTHOMY TOPM30HTAJLHOMY MapalljlaKkcy;

OIIpPeIeNIATh YCJAOBUSA BUIMMOCTU ILJIAHET C MCIIOJIb30BaHUEM KO-
OpAWHAT IIJIaHeT Ha 3aJaHHOe BpeMd;

OTJINYATH IIJIAHETHI OT 3Be3] Ha 3Be3JHOM Hele;

pelriaTh 3amaum ¢ MpuUMeHeHneM (DOPMYJIbI, CBASLIBAIOIIEH CHHO-
OUYEeCKUH W CHUIePUUYECKUIl IepPUOoAbl oOpallleHus IIJIaHeT;

pelaTh 3amaum C IpuMeHeHHeM 3aKoHOB Keliepa u 3aKoHa
BCEMUPHOTO TATOTEHUI;

saademu:

OPaKTUUECKUMI YMEHUIMU: OIpPenesaTh padmepbl Tesr ComHed-
HOUW CHCTEeMbI MO0 WX BUAWMBLIM pasMepaM U M3BECTHOMY PacCTOS-
HUIO; IPUMEHATh CIPABOUHUKM, MOABMIKHYIO KapTy 3Be3THOTO Heba
IJIs1 OIIpefesIeHUs YCJIOBUI NPOTeKaHUs SBJIEHUU, CBA3AHHBIX C 00-
pammenueM JIyHBI BOKPYr 3eMJIM 1 BUAUMBIM IBH)KEHMEM IIJIaHeT.

4. CpaBHUTeNnbHasA nnaHetonorua (4 4)

Ocobennoctu crpoerns CoMHEUHON CHUCTeMbI. 3aKOHOMEPHOCTU
CTPOEHUA U XMMHUECKOro cocraBa Tesa ConHeuHOIl cucreMbl. IIpo-
ucxoxgeune CommeuHoil cucrembl. I'mmoressl Kaumra m Jlammaca.
OcHOBHBIE 3Tanbl BOBHUKHOBeHUs COJIHEUHOUW CHUCTEMbBI IO TEOPUU
0. I0. IIImunara.

IlousaTue o miaHeTrax U coyTHuUKax. CpaBHUTENbHBIE Pa3MephI
ILJIaHeT.

Ilnanersr semuoii rpynnsl (Mepkypuii, Beunepa, 3emuisa, Mapc).
OGIiue XxapaKTepuCTUKU ILIAHET 3€MHOU T'pyIIbl. BHyTpeHHee cTpoe-
HUe TIJIaHeT 3eMHOI rpymnmnbl. IIoBepXHOCTY TJIaHET 3eMHOU T'pyII-
mbl. ATMochephl MIaHeT 3€eMHOUM TPYIIIIHI.

IInanersi-ruranTel (FOnurep, CarypH, ¥Ypau, Henryn). Atmo-
chepbl MIaHET-TUTAHTOB. BHyTpeHHee CTpOeHUE IJIaHET-TUTaHTOB.
Kouba.

Jlyna. CnytHuku 1ianer. @usmuecKkue yciaoBud Ha Jlyme. Coyr-
HUKU ILJIaHET-TUTaHTOB.
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Maubie Tena Conmeunoii cucrembl. KapimKkoBbie miaHeTsl. Acre-
pouabi. OpOUTHI acTEePOUIOB, MOHATHE O II0SICAX ACTEPOUIOB, pas-
Mepbl actepouioB. Mereoputbl. KoMeThl, THIIOTE3BI UX ITPOUCKOMK-
neHud. MereopHble MOTOKU. IIponcxolKjeHre METEOPHBIX ITOTOKOB.

Hemoncmpayuu

1. ®ororpaduu maaHeT, KOMET, KOJIEI[ U CIIyTHUKOB ILJIAHET IIO
Ha3eMHBIM M KOCMHYECKMM HAOJIIOJEHMSIM.

2. @ororpapunu 3emsu ¢ 60opTa OPOUTANBHBIX CTAHITHMA.

3. Pasznuunble (opMbl peabeda JTYHHON IIOBEPXHOCTH.

4. OcHOBHBI€ BHUILI METEOPUTOB.

TPEBOBAHWA K YPOBHIO MOATOTOBKN YHALLNXCA

Yuamuiicsa mOJIKeH:

umemsv npedcmasJjerue:

o pasaumuuu Tea CoOJIHEUHON CUCTEeMBI IO (PU3WUECKUM CBOIM-
CTBAM M XHMHUYECKOMY COCTaBY;

o mpoucxoxaeHnur COJTHEUHOH CHUCTEMBI;

3HAMb U NOHUMAMDb!

cTpoenune u (GpuU3NUECKUe XapaKTepucCcTuku rmaHeT CoIHeUHOMN
CHCTEMBI;

OTJIMYKUTEJbHbIE OCOOEHHOCTH IIJIaHEeT Pa3HBbIX TPYII;

(busmuecKre XapaKTEePUCTUKHU aCTEPOUIOB, KOMET, METEOPUTHBIX
Y METEeOPHBIX Tel;

ymemu:

OJIb30BAThCSA CIIPABOUHBIMH JAaHHBIMU aCTPOHOMHUYECKUX Ka-
Jeupapeil s HabaogeHuil 3a HeOECHBIMU TeJIaMU;

srademu:

NPaKTUYECKNMU YMEHUSIMU PabOThl CO CIIPABOUHON JHUTepa-
TYypOH MpPU TPOBEJeHUUN HaOJIIOZeHUId.

5. MeToabl uccnegosaHus HebecHbIX Ten (2 4)

JJIeKTpOMAarHuTHOe usjaydeHue. McciemoBaHue 3JIeKTPOMAaTHUT-
HOTrO M3JIyueHus HebecHBIX Tes. IIpomyckamme 3eMHOM aTmochepoit
Pa3IUYHBIX BUIOB U3JIyUYECHUS.

XapakTepuCTUKU OINTUYECKUX TEJEeCKOIoB. Buaumoe yBesmue-
HUe, paspellamlias CIIOCOOHOCTb, IIPOHUIIAIONIAS CUIa. Pamguoree-
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ckonbl. O0BEKTHl UBYyUEeHUS paguoacTpoHoMuu. PagmnouuTepdepo-
meTpwl. KpynHeiinnue Teseckonbl Mupa. BuearmocdepHas acTpo-
HOMUs. BarkHelilnne 13 HayuyHBIX 3aj]]ad, pelllaeMbIX BHeaTMochep-
HOU acTpoHOMUEI.

CneKkTpanbHBINl aHAIU3 B acTpOHOMUU. Buabl crieKTpoB. CrexT-
pasibHble TPUOOPHI. XUMUUYECKUN cocTaB HeOeCHBIX Tes. Pacmpe-
IeJeHUe SHEPTruU B CIEKTPax HeOeCHBIX Tejl. 3aKOH CMeIeHM!s
Buna. 3akon Crepama—DBombnmana. ddpdert Homaepa.

Hemoncmpayuu

1. dororpadhuu 1 cxeMbl COBPEMEHHBIX KPYIHEHIIINX TeJeCKO-
IIOB ¥ PaJUOTEIECKOIIOB.

2. CIIeKTphbl pasJUUYHBIX HEOeCHBIX TeJ.

TPEBOBAHMA K YPOBHIO NMOAMOTOBKN YYALLNXCA

Yuamuiicsa mOJIXKeH:

umemsv npedcmasJjerue:

O pa3JIUYHBIX MUANa3oHaX BJJIEKTPOMATHUTHBIX BOJIH;

0 TpUHIUNAX pabdoThl M Ha3HAUEHUW PaJMOTeJIeCKOoIla, CIIeK-
TPaJbHBIX MTPUOOPOB;

3HamMb U NOHUMAMDb:

3aBUCUMOCTDH CIIEKTPAa M3JIyUYEHUA OT TEMIIEPATYPhI, IJIOTHOCTU
W XNMHUUYECKOTO COCTaBa MBJIYyUAIOIUX TeJ;

BJIUAHNE OTHOCUTEJIbHOTO IBUKEHUS TeJ Ha CIIEKTP PEerucTpu-
pPyeMoro M3JIyuYeHUsd;

OPUHIUOBI PabOThl M HasHAUYEHUE ONTUYECKUX TEeJIEeCKOIIOB;

ymemb:

OIpeeIATh UBMEHEHUe IJIMHBI BOJIHBI M3JYUEHUS BCJIEICTBUE
sdderra Homepa;

OIpeeIATh YBeJUUYeHNue ITKOJbHOTO TeJIeCKOIIa;

snademu:

OPaKTUYECKUMHU YMEHUAMHU PaAOOTHI ¢ HEOOJBIIUMU OIITHUYEC-
KHMH TeJIeCKOIaMu.

6. ConHue — gHeBHas 3Be3ga (3 u)

Comnume Kak 3Beszna. Oomue cBemenusa o Coanme. CBeTHUMOCTD.
CoekTp u xumuueckwuii cocras. Temmeparypa. BayTpennee crpoe-
HMe W uUCTOUHUKU dHepruu CoJHIIA.
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Crpoenue coaHeuHoii atrmocdepbl. Porochepa. Buemraue ciou
aT™Moc(epsl: xpomochepa 1 KopoHa. MarHUTHBIE TOJIA U aKTUBHBIE
obpasoBanus Ha CoiHIe.

Baunsuue CosHia Ha XU3Hb 3eMJyn. VIHTEHCUBHOCTH COJIHEU-
HOT'O MBJIyUYeHUs BHE OIITHUYECKOro nuamasoHa. CoIHeUHBIH BeTep.
CosHeuYHO-3eMHbBI€ CBSA3U.

Hemoncmpayuu

1. Connme: ¢orochepa, mATHA, TPAHYJIAIINUSI, IPOTyOEepaHIIHI,
BCIIBIIIIKY, KOPOHA.

2. CnexkTpsl u cuextporpammbl CouHIia.

TPEBOBAHWA K YPOBHIO MOArOTOBKW YHALLNXCA

Yuamuiicsa JOIMKeH:

umemsv npedcmasJjernue:

o mpuoputeTHoii posu CoJIHIIA BO BCeX IIpoIleccax, IIPOUCXO-
namux B COMHEUHOM cucTeMe;

00 mcrounmkax sHepruu CoJHIIA;

3HAMb U NOHUMAMDb:

cTpoenne, (pu3MUECKNe XapaKTePUCTUKM, OCHOBHEIE IIPOIIECCHI,
npoucxonsamniue Ha CosHIle;

BJAUSAHMNE COJHEUHOU AKTUBHOCTH HA COCTOSHINE 3€MHON aTMO-
cepsl 1 MarHuToc(pepsl;

BINSHUE (PUBUUYECKHUX IIPOIleccoB, mpoucxonainux Ha CouHile,
Ha YCJIOBUSA KU3HENeATeJbHOCTH UeJIOBEeKa Ha 3eMJe;

ymemnu:

OIpeleNsiTh ypoBeHb akTuBHOCTU CoJHIIA TO HaOGJIIOIeHUSIM
COJTHEYHBIX IIATEH,

anadems:

OPAKTUYECKUMU YMEHUSAMU HaOJIIOJeHUS COJIHEUYHBIX IMSATEeH B
IMIKOJbHBIA ONTUYECKUHN TeJIeCKOII.

7. 3Be3pbl (5 y)

OcHOBHBIE XapaKTepucTUKU 3Be3n. OmpemesieHre PACCTOAHUMA 10
3Be3n. I[loHATHe o roguvyHOM mapaJiakce. Ilapcek, cBeTOBOM rof.
Bupgumasa u abcosrorHas 3Be3gHbIe BelUunHBI. CBETHMOCTL 3Be3[I.
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Temmeparypa 3Be3n. CuexkTpaibHas KiaaccuuKaiusa 3Besn. Pas-
MephI 3Be3[.

I BotiHble 3Be3nbl. TUIIBI ABOMHBIX 3BE3MA. 3aTMEHHO-IIEPEMEH-
Hble 3Be3nbl. CIIeKTPaIbHO-IBOMHEIE 3Be3Abl. ACTPOMETPUUYECKN TBOM-
Hble 3Be3abl. Macca 3Beaf.

IBourroriusa 3Be3n. marpamMma «CIeKTp—CBeTHMOCTh». Ilocie-
IoBaTeabHOCTU. POXKIeHre 3Be3l. OBOJIOIMOHHBIE ITePEeMeIleHnsd.
Koueunrie craguu 3Be3n.

Hecranuonapusie 3Besanl. Ilynabcupyroiue 3Besabpl. HoBble 3Bes-
nol. CBepXHOBBIE 3Be3Ibl. UepHbBIe IBIPHI.

Hemoncmpayuu

1. CueKTphl U CHEKTPOrpaMMBbI 3BE3I.

2. [lmarpaMMa «CIIEKTP—CBETHUMOCTb» .

3. dusnuecKre XapaKTEePUCTUKM 3Be3J] U X B3aNMOCBIA3b.

4. T'padukyu M3MeHEeHUs BUIUMON SPKOCTU IMEPEMEHHBIX 3Be3[
PasJINYHBIX TUIIOB.

TPEBOBAHMA K YPOBHIO NMOAMOTOBKN YYALLNXCA

Yuamuiicsa mOJIKeH:

umemsv npedcmasJjenue:;

0 NPUHIUINAJILHOM OTJINUYNKN (PU3MUYECKOr'0 CTPOEHMUS 3BE3J 1
IJIaHeT;

00 sTamax SBOJIOIUI 3BE3[;

3HAMb U NOHUMAMDb:

eIUHUIILI U3MEPeHUs PACCTOSIHUIN B aCTPOHOMUN;

CIIOCOOBI OIpeneieHUs PACCTOAHUII MO 3BE3;

NPUHIUOL KJIACCU(PUKAIIMA 3BE3[T;

IPUMEPhI OCHOBHBIX (hMBUUECKUX XaPAKTEePUCTHUK 3Be3l B CpPaB-
HeHuu ¢ CoiaHieM;

ymemnu:

BBIUNCJIATL PACCTOSHME OO 3Be3[ II0 M3BECTHOMY TIOJUUYHOMY
HapaJLIaKkCcy; PellaTh 3aJaul C MCIIOJb30BAHNEM COOTHOIIICHMS MEK-
Iy pasMepaMU, CBETHMMOCTHIO U TeMIIepaTypoOil 3Be3x;

saademu:

NPAKTUYECKUMI YMEHUSIMHU KJIacCU(pPUKAIMU 3Be3[ II0 CIEK-
TPaJbHBIM KJIAaccaM.
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8. CtpoeHue u aBonouma BecenenHon (5 v)

Hama Tamakruka. Crpykrypa amakTtuku. 3Be3gHbIe CKOILIE-
HUud. [IBuikenue 3pesn. JlyueBasi, TaHTeHIIMAJIbHASA U IPOCTPAHCT-
BeHHasi cKopoctu. [[Bmkenue Cosnita B [Nanaktukre. [lonarue o Bpa-
mienuu 3Be3n um CousHita BOKpPyr saapa [amaktuxu. Me)K3Be3qHbIe
ra3 U IIbLJIb.

O6pasoBaHUe 3Be3J B ra3oIbIIEBBIX TyMaHHOCTAX. Kocmmuec-
Kue JyYd U pPaguousJIyueHue.

3Be3gHbIe CHUCTeMbl — TaJaKTUKH. TUnel rajakTuk. Paccros-
HUe OO0 rajakTuk. Macchl rajakTuk. [aJakKTUKY ¢ aKTUBHBIMU SI[I-
pamu. KBazapsl.

Pacmupsarmascsa Becenennasi. IIpocTpaHCcTBeHHOE pacipeeie-
HUe rajJakTuk. Kpacuoe cmemnienue. 3akon Xab0aa. PemuxToBoe
usnyuenue. Mogenu Bcenewnoii. 9Boamonus BcesleHHOI.

Kusup u pasym Bo BceenenHoii. AHTPONHBIN NPUHITUI.

Hemoncmpayuu

1. @ororpaduu 3BEe3MHBIX CKOILJIEHUI, TYMAaHHOCTEH, raJakTUK
Pa3JIUYHBIX THUIIOB.

2. Cxema crpoenusa lalaKTHUKH.

3. Cxema «pasberanmsa» TalaKTUK.

TPEBOBAHWMA K YPOBHHIO NOATOTOBKN YHALLNXCA

Yuamuiicsa JOIMKeH:

umems npedcmasJienue:

0 KpyIHOMACIITAOHON CTPYKType BceeHHOIl;

00 OCHOBaxX COBPEMEHHBIX IIPEICTABJIEHUII O CTPOEHUU U HBOJIIO-
nuu BceneHHOI;

00 OTHOCUTEJNHLHOM IBUKEHUU TaJIaKTUK;

3HAMb U NOHUMAMDb!

cocras, (hopMy ¥ mpuMepHbIe padMepsl [alakTuku;

IBUJKeHNe 3Be3n B lalakTuke;

BHEIIIHUI BUJ U KJacCU(PUKAINIO MaJIakKTHUK;

TIPUMEPHBIE PaccTOAHUS B [alakKTHUKe U [0 OMMKANIINX TaJaKTUK;

ymemnu:

00'BACHATH POJIb U OTBETCTBEHHOCTH UEJOBEKA 3a COXPaHeHIe
U pasBUTHE KU3HU Ha 3eMJe;

peliaTh 3ajJjauu C IPUMeHEHUeM 3aKoHa Xab0Jia;
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saademsw:
MPAaKTUYECKUMI YMEHUSIMHU KJacCH(PUKAIUY FaJIaKTUK [0 BHEII-
HEeMY BUIY.

MNPAKTUYECKUE 3AHATUA
(3 4 BO BHEYpPOUHOE BpEMS)

Ha6niogeHus HeBOOPYKEHHbIM FMa3om

1. Haxomagenme sSIpKMX 3Be3J UM OCHOBHBIX CO3Bes3auii (¢ mc-
MOJIb30BAHMEM ITOABUIKHON 3BE3IHON KapThl).

2. Pasnuunus B BUAUMOII SIPKOCTU U IBeTe 3Be3[.

3. Cyrounoe BpaleHue Hebda.

4. OmnpenesieHne IMPUMEPHON TreorpauUuecKoi MIMPOTHI MecTa
HaOmogenus o IlonsapHOoil 3Besme.

5. Haxoxgenme maaner (¢ ucmosbsoBanmeM «IIIxoapHOTO act-
POHOMHUUYECKOr0 KaJeHIapsa»).

6. ®asnr JIyHbI.

Ha6nioaeHus B Teneckon

1. ITataa u gaxensr Ha CoJHIIE.

2. Penped JIyHBI.

3. ®aswer Beneprr, Mapc, IOnuTep u ero CoyTHHUKHU, KOJIbIIA
CarypwHa.

4. JIBoiiHbIe 3Be3qbl, 3Be3AHbIE CKomeHus, Mieunbiii I1yTs,
TYMaHHOCTHA W TaJIaKTUKMU.
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