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ITpumepHasi pabouasi mporpamMMa 1o puanKe Ha YPOBHE CpellHEro
ob1rero obpasoBaHus (6a30BBEIM YPOBeHL M3YUEeHUS IIpeAMeTa) co-
cTaBJieHa Ha OCHOBe IOJIOXKEHUI U TpeOoBaHWIl K pes3yabTaTaM oC-
BOeHUSA OCHOBHOI 006pa30BaTe BHOMN IPOTrpaMMEI, IpeJcTaBAeHHBIX
B DemepaslbHOM ToCyJapcTBEHHOM OGpa30BaTelbHOM CTaHAapTe
cpeanero obniero ob6pasoBanusa (PI'OC COO), a Takrke ¢ YUETOM
ITpumepHoit mporpaMMEl BocuuTanus u KoHIenuu npemnogaBaHnsd
yuebHOTO npeaMeTa «DuszuKa» B 00paszoBaTeJbLHBEIX OPraHU3aIUAX
Poccuiickoii Penepaliiiid, peaJnsyoONIUX 0CHOBHEIe 00MTeo0pas3oBa-
TeJILHEIe TTPOTPaMMEL.

NOACHUTENIbHAA 3ANMUCKA

Cogep:ranme IIporpaMMEBl HampaBJieHO Ha (DOPMUPOBaHUE ecTe-
CTBeHHO-HAYUYHONH KapTHHEI Mupa yuamiuxcsa 10—11 kaaccoB npu
obyueHnu nx PUsMKe Ha 6a30BOM ypOBHEe Ha OCHOBE CHUCTEMHO-Je-
SATeABHOCTHOTO moaxoAa. IlporpaMma coOOTBeTCTBYeT TPeSOBaAaHUAM
dI'oC COO k nIaHUPYeMBIM JUUYHOCTHBIM, IIPpeAMeTHLIM M MeTa-
IpeIMeTHLIM pesyJibraraM of6yueHUs, a TaKyKe YUNTEIBaeT Heo0Xo-
JUMOCTE peajin3aluy MeKIIPpeIMeTHLIX CBsA3ell (PUBUKU ¢ ecTe-
CTBeHHO-HAVUHBIMHY yUueGHBEIMU IpeAMeTaMu. B Hell onpefensirorcs
OCHOBHEIE IeJIM M3y4YeHUsi (PU3UKKM Ha YpPOBHE CpeJHEero ooIero
o6pasoBaHUs, JIAaHUPYyeMbIe Pe3yJIbTATEI OCBOEHUS Kypca GUUKN:
JUYHOCTHLIE, MeTalpeJAMeTHEIe, IpeAMeTHEIe (Ha 6a30BOM YPOBHE).

ITporpamma BrRIIOUaeT:

+ IIAaHUPYyeMEbIe Pe3yJILTaTHl OCBOEHUS Kypca (QPU3MKU Ha 6a30BOM
YPOBHE, B TOM YHCJIe IpeJMeTHEIe pe3yJbTaThl Mo rojgaM obyde-
HUS;

« cofiep:kanue yuebHoro mpeamera «Puszmnra» mo rogam obyueHms;

+ IPUMepHOe TeMaTHuUecKoe MJAHUPOBaHIMe ¢ YKa3aHWeM KoJmue-
CTBa YacoB Ha M3yUYeHMe KaykAOM TeMBl M NPUMepHOH XapakKTe-
PHUCTUKOMN yuebHON AeATeJLHOCTH YUANINXCs, pean3yeMoil Ipu
UBYUYEHUU BTUX TEM.

ITporpamma MosKeT GBEITE MCIIOJBL30BAHA YUUTENSIMHU KaK OCHOBA
JULSI cocTaBIeHUs cBouX paboumx mporpamm. Ilpu pazpaGorTke pa-
fouell IpOrpaMMEl B TeMATUUYEeCKOM TJIAHUPOBAHUM JOJIKHEI OBIThH
YUTeHBEI BOBMOYKHOCTH MCHOJMIL30BAHUS BIEKTPOHHEBIX (I[P POBHIX)
o6pa3oBaTeIBHEIX PEeCypCOB, ABJIAIUXCA YUeOHO-MeTOANUECKHN-
MM MaTepuagaMu (MyJbTUMeANIIHbEIE NMPOTPAMMEI, BJIEKTPOHHEIE
yueOHUKHY U 3aJauHUKHU, BJIEKTPOHHLIe OMGINOTeKN, BUPTYyaJIbHEIe
naGopaToOpuu, UT'POBEIE TPOTPaMMEI, KOJUIEKITUY MU(PPOBEIX ofpa-
30BaTeJLHBEIX PECYPCOB), PeaM3yIOMNMHU AUAaKTUUeCKIe BOBMOMK-
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vHoctu UKT, copmep:kaHmne KOTOPEIX COOTBETCTBYET 3aKOHOJATeNb-
CTBY 006 00pasoBaHWMH.

ITpumepHasi pabGouada mporpaMma He CKOBBIBAET TBOPUECKYIO
WHUIUATUBY YUYUTeNeil U IPeJoCTaBIsIeT BOSMOYKHOCTE JJI peasu-
3aIlUM Pa3JUYHBIX MeTOAMYeCKUX IOJAXOJ0B K OpraHM3anuu oby-
YeHUSA PU3WKe IPU YCIOBUM COXpaHeHUA 06si3aTeabHOMH YAaCTH CO-
nep:aHusd Kypca. KomryecTBo 4acoB B TeMaTHUUeCKOM ILJTAHUPOBA-
HUW Ha W3y4YeHWe KasKJOoW TeMEBlI SBJSeTCSI OPUEeHTHUPOBOUHLIM M
MOKeT GBITh M3MeHeHO KaK B CTOPOHY YMEHBINeHUs, TaK U YBeJHu-
YeHUS B 3aBUCUMOCTH OT PeasIn3yeMbIX MeTOJUUeCKUX MOJAX0/IOB U
YPOBHSI MOATOTOBJIEHHOCTH YUAIIUXCSH.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA «PU3UKA»

duzmkra Kak Hayka o Hambosee OOMIMX 3aKOHAX HMPUPOALI, BEI-
cTymasi B KaueCcTBe yueOHOrO IpejMeTa B IIKOJe, BHOCHUT CYIIle-
CTBEHHEBIH BKJIAJ B CHUCTeMy BHaHWH 00 OKpYKaloIleM MHpe.
Ik oNBHEIN Kype PUSUKU — CHUCTeMooOpas3yIoONIHUii AJid eCTeCTBeH-
HO-HAYYHEIX YUeGHEIX MTPEMeTOB, IOCKOJbBKY (U3NUecKre 3aKOHEI
JieykaT B OCHOBe IIPOITECCOB U SIBJIeHWH, M3yUYaeMbIX XUMHe, 61o-
Jorueil, puanueckoil reorpadueii u actponomueii. Ucmosb3oBaHue
U aKTHUBHOe MpUMeHeHUe (PU3NUECKUX 3HAHUH olpefesigeT Xapak-
Tep U pasBUTHe PA3ZHOOOPABHBEIX TEXHOJIOTHIl B cdhepe BHEPTETUKH,
TPAHCIOPTAa, OCBOGHUS KOCMOCA, MOJIYUeHU HOBLIX MAaTepHUAJIOB C
3aJlaHHBEIMY CcBolicTBaMu U Ap. syueHmne GU3NKM BHOCUT OCHOBHOM
BKRJAJ B QOPMUPOBaHNE eCTeCTBeHHO-HAYUYHON KapTUHEI MUpAa yua-
muxcs, B QOpMUPOBaHMe YMeHUI IPUMeHATE HAYUHBIH MeTOJ IMO-
3HAHUS NPY BHEINOJMHEHUN UMW yUeGHEBIX MCCJIeJOBaHUH.

B ocHOBY Kypca (puBWKU cpeJHEH ITKOJEI IMOJIOXKeH pAl uie,
KOTOpPEIe MOYKHO pacCMaTPUBAThL KaK INPUHITUIEI ero MOCTPOeHUS.

Hoea uenocmuocmu. B cooTBeTcTBUM ¢ Hell Kypc dABJIdeTcd
JIOTUYEeCKU 3aBepIIEHHLIM, OH CO/IeP:KUT MaTepuaJs U3 BceX pasjie-
JIOB PUBUKY, BKJIIOUAET KaK BOIIPOCH! KJIACCUUYECKOM, TaK M COBpe-
MeHHON (PU3UKHU.

Hoea zenepanusayuu. B cooTBeTcTBUU ¢ Hell MaTepras Kypca
pMBUKY O0BeAUHEH BOKPYT (PM3MUECKNX Teopuil. Bexgymum B Ryp-
ce sBygeTcsI POPMUPOBaHUE NPEACTABIEHNI O CTPYKTYPHEIX YPOB-
HAX MaTepuu, BellleCTBe U IOJe.

Hoea zymanumapusayuu. E€ peanusamusa npeaiosaraeT uc-
MONB30BaHMe 'YMaHUTAPHOTO MOTeHITUaaa puanyeckoil HayKu, oC-
MEBICTI€HNe CBA3W Pa3BUTHUSA (PUBUKYU ¢ pa3sBUTHeM OOIIeCTBa, a TaK-
JKe ¢ MUPOBO33PEHUECKUMU, HPABCTBEHHLIMU U SKOJOTHMUYECKUMU
npobjaeMaMu.
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Hoea npurnadunoii nanpasenennocmu. Kypc dusuku npes-
rmoJiaraeT 3HAKOMCTBO ¢ IIMPOKUM KPYI'OM TeXHWYECKUX U TeXHO-
JIOTUYEeCKUX TPUJIOXKEHUH N3yUeHHBIX TeOPUH M 3aKOHOB.

Hoes sxonozuzayuu peaausyeTcs IOCPeJCTBOM BBeJleHUS dJe-
MeHTOB COJlep:KaHts, MOCBSAMIEHHLEIX BKOJOTUUECKUM MpobieMam
COBPEMEHHOCTH, KOTOPHhIE CBA3AHLI C PABBUTHEM TEXHUKU U TeXHO-
JoTui, a TaKKe OOCY:KAeHUA MpobJeM paruoHaILHOTO HPUPOIO-
TONIB30BAHUSA U SKOJOTUUYECKOH 6e30IacHOCTH.

Crep:KHeBLIMHU 3JIeMEeHTAMU Kypca QUBUKY cpefHel IIKOJBI SB-
ngoTeda pusndyeckue Teopuu (HOpPMHPOBAHUWE TNPeACTABIeHUI O
CTPYKTYPe MOCTPoeHNA PUBUUECKOH Teoprun, poau pyHAaMeHTATb-
HBEIX 3aKOHOB U NPUHIMIIOB B COBPEMEHHBLIX IpPeJCTABIEHUAX O
pUpojie, TPaHUIAX MPUMEHUMOCTH TeOpHil, I/ OMHUCAHUS ecTe-
CTBEHHO-HAYUHBIX SIBJGHUH M IPOILECCOB).

CucreMHO-/1eATeILHOCTHEIHM TOAXO0/ B Kypce (PMBMKHY peau3yeTcs
TIpesk/le BCero 3a CUET OpPraHM3aIluM BKCIIepUMeHTAJILHON JesaTelb-
HOoCTH ofyuaromuxcs. [{s1 6a30BOro YpoBHsSI Kypca GU3UKU — 3TO
WCIIOJIL30BaHME CUCTEeMEl (PPOHTANBHBEIX KPATKOBPEMEHHEIX BKCIIe-
PUMeHTOB ¥ JIa0OpaTOPHEIX paboT, KOTOpPEIe B IporpaMme oGheu-
HeHBI B O0IMUIl COUCOK YUeHWYeCKUX NpaKTHUUecKux pabor. Brige-
JleHVe B YKa3aHHOM IlepeuyHe JaGopaTopHBEIX paGoT, MPOBOJMMEIX
JUISI KOHTPOJISI M OIeHKM, OCYIIeCTBIsIeTCS YUYacTHUKAaMU o6pa3oBa-
TeJIFHOTO IPoIlecca UCXOAs 13 0COGeHHOCTeH TeMaTHYeCKOoTo IIaHu-
pOBaHUsA U ocHaIlleHUs KabuHera ¢usuru. [Ipu sToM obecneunBaer-
csl OBJIaJleHVe OOyUaloIUMUCAd YMEeHUSIMHU IPOBOAUTL KOCBEHHEIE
U3MepeHUs, UCCJIeJOBAHUS 3aBUCUMOCTeH (pUBNUECKUX BeJIUYUH U
TIOCTAHOBKY ONEITOB IO MPOBEPKe MPeAJIOKeHHEIX THIIOTes.

Bonbitoe BHUMaHMe yensieTcsd pelleHUIO PACUSTHRIX U Kayde-
CTBeHHEIX 3ajay. IIpm sTOM AJIST PAcUETHBRIX 3a7ad IIPHUOPUTETOM
SABJISIIOTCS 3a/]JaUM ¢ ABHO 33J]aHHON PUIUUECKOH MOJeNbI0, M03BO-
NA0IIre TPUMeHATE U3YUeHHBIe 3aKOHBI M 3aKOHOMEPHOCTH KaK
W3 OJJHOTO pazjlejla Kypca, TaK M WHTETrpPUPYs 3HAHUS U3 PasHBIX
pasgenoB. 18 KaueCTBeHHBIX 3a7lay IPUOPUTETOM SIBASIOTCS 3a-
MaHusA Ha O0bsCHEeHWe NPOTeKaHWs (pU3NUeCcKUX ABJIEHUN U TPo-
IleccoB B OKpYysKalollleil :KU3HU, Tpebylolliie BEIOopa (pusuueckoit
MOJIeNIN VI CUTYaIluy NMPakTUKO-OPUEeHTHPOBAHHOI'O XapaKTepa.

B coorBercTtBuu ¢ TpeboBanuaMu PIr'OC COO Kk maTepualbHO-
TeXHUYEeCKOMY obeclieueHUI0 YUueOHOI0O IIpolecca 6a30BEIN YPOBEeHb
Kypca QUBUKHN B cpeflHeH INKOJIe MOJKeH M3yUaThCAd B YCJIOBUAX
IpeIMeTHOTO KabuHeTa GUSUKHA UJIN B YCJAOBUAX MHTEIPUPOBAHHO-
ro kabMHeTa Mpe/IMEeTOB eCTeCTBeHHO-HayUHOTO ITuKJa. B kabuHeTe
(pusUKY AoJI:KHO OBITH HeobOxoAuMoe JabGopaTopHoe o6opyAoBaHMe

6 MpumepHas pabouas nporpamma



IJIS1 BLIMIOJIHEHUSI YKA3aHHBIX B IporpaMMe VUeHHUYECKHX IPaKTH-
YecKuX paboT U JeMOHCTpPAIlMOHHOe 060pydoBaHNIeE.

HeMoHCTpaluoHHOe o00opyaoBaHWe (POPMHUPYETCI B COOTBET-
CTBUH C MPUHIITUIIOM MUHHMAJILHOI JOCTATOYHOCTH U 00ecIIeunBaeT
MMOCTAHOBKY IIepeUMCJeHHEIX B IIporpaMMe KJIIOUEBLIX AeMOHCTpA-
IMUH IJIs1 UCCeTOBAHUSA M3yUaeMbIX SIBJIeHUIl 1 IIPOIeCCOB, DMIIU-
pudecKuX U PYHIAMEHTAJIBHEIX 3aKOHOB, UX TeXHUUYECKUX IpUMe-
HeHWuil.

Jla6opaTopHoe obopyAoBaHUe AJA YUeHHUECKUX MPaAKTUUECKUX
paGoT popMUpYeTCcs B BUAe TeMATHUeCKNX KOMILJIEKTOB u ofecIie-
YHBaeTcs B pacuérTe OAHOTO KOMILJIEKTA Ha ABYX O0YUAIOITUXCS.
TeMaTHUecKe KOMILJIEKTEI JJa00paTOPHOTO 060pYAOBAHUSA O HEI
OLIThH IMMOCTPOEHBI HA KOMILJIEKCHOM MCIIOJIL30BAHHM AHAJIOTOBBLIX U
IUPPOBEIX HNPUOOPOB, a TaKyke KOMIBIOTEPHBIX H3MepPUTEeJIbHEIX
cHCTeM B BHuje ITUPPOBEIX JabopaTOpuid.

LEJIN U3YYEHWUA YYEBHOTO NMPEOMETA «®U3NKA»

OCHOBHBIMU IIeJIMU HUBYUeHUSA (PUBUKU B o6IieM o0pas3oBaHUU

ABJIAIOTCA:

— (opMupoBaHUe HHTepeca U CTpeMJeHUNA o0ydaloIuxcd K Ha-
YYHOMY U3VUeHUIO NPUPOALI, PA3BUTHE UX WHTeJIeKTYaJIbHBIX
U TBOPUECKUX CIIOCOOHOCTEI];

— pas3BUTHE IPeJCTABJIeHUI 0 HAYYHOM MeTo[le ITo3HAHUA U Gop-
MUpOBaHUEe HCCIeJOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIUM
SABJIEHUAM;

— (hopMUpoOBaHNe HAYUYHOTO MUPOBOB3PEHUS KaK pesyJbTaTa Usy-
YeHUS OCHOB CTPOeHUSA MaTepuu U PpyHAaMeHTAJIBHBIX 3aKOHOB
dpusuruy;

— (opMupoBaHUe YMeHUI 00 bACHATL ABJIeHUA C UCIOJIL30BaHNEM
(pusuvecknX 3HAHUN 1 HAYUHBIX JJOKAa3aTeJLCTB;

— (opMupoBaHUe NpeJCTaBIeHUN 0 ponu (PUBUKU OJId Pa3BUTUA
IPYTUX eCTeCTBEeHHEIX HAayK, TeXHUKU U TeXHOJOTHU.
HocTu:keHNe pTUX Iesiell ofecleUynBaeTcs peIleHUEM CJIeAyIo-

IuX 3aj7ad B Ipollecce N3YyUeHUS Kypca PUBUKYN Ha ypOBHe cpedHe-

ro obmiero obpaszoBaHuAd:

— mpuodpeTeHUe CUCTEeMEBI 3HAHUUN 00 0GIMUX (PUSUUECKUX 3aKOHO-
MepHOCTSAX, 3aKOHaX, TeOPUSAX, BRIKOUAS MeXaHUKY, MOJEKY-
JApHYI QUBUKY, BJIEeKTPOAUHAMUKY, KBAHTOBYIO QUBUKY U dJiie-
MeHTHI acTpPOPUBUKU;

— dopMuUpoBaHUe YMeHUI IPUMEHATEL TeOpeTUUeCKNe BHAHUSA A9
00 bACHEeHUSA (pU3nUyecKUX ABJIeHUI B IpUpOJe U A9 IPUHATUA
TIpaKTHUYeCKUX pellleHNil B MOBCeTHEBHOM! KU3HU;
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— OCBOeHHe CIIOCOG0B pellleHUs Pas/IMUHLIX 3a7aU ¢ IBHO 3aJaHHOH
(pusuUeckoil MOJesibIo, 3ajau, IOAPA3ZYMeBAIOIIHX CaMOCTOS-
TeJbHOe co3faHue GUINUECKOH MOAeaN, aJeKBaTHON YCIOBUSIM
3a1aun;

— IOHMMAaHNe QPU3NUECKUX OCHOB U IPUHITUIIOB MeHCTBUS TeXHU-
YeCKUX YCTPOHMCTE M TeXHOJIOTHUECKUX ITPOIECCOB, UX BIUAHUSA
Ha OKPYIKAIOIIYIO Cpeay;

— OBJIaJIeHNEe MeTOJaMU CaMOCTOATEJbHOTO IIJAHUPOBAHUS U IPO-
BelleHUsI QUBUUECKUX DKCIePUMEHTOB, aHaJIKl3a M WHTepIpera-
oy nHGopMAaIuM, OIpele/ieHNUs AOCTOBEPHOCTH HOJYUEHHOTO
pesyabTara;

— coszJaHWe YCJAOBUH AJIA PasBUTHUS YMeHUHN IPOeKTHO-HCCIeI0BAa-
TeJILCKOMH, TBOPUECKOH AesITeILHOCTH.

MECTO YYEBEHOIO NPEOAMETA «®U3NKA» B YYEBHOM NJIAHE

B coorBercrBuu ¢ GI'oC COO ¢dpusuka ABAseTcs 00sa3aTeJbHEIM
IpeMeTOM Ha YpOBHe cpeAHero obmiero oopazoBanud. [lanHada npo-
rpaMma IpeJycMaTpUBaeT M3ydeHue GU3NKMU HA Ga30BOM YPOBHEe B
o0néme 136 U 3a 1Ba rofa obyueHusd o 2 u B Hefeato B 10 u 11 Kiac-
cax. B remaruueckoM mianupoBanuu Ad 10 u 11 rjaaccoB mpeArio-
JaralTcs pe3epB BpeMeHU, KOTOPLIH yUNTe b MOKET UCIOIb30BaTh
10 CBOEMY YCMOTPEHWIO, U TOBTOPUTEIBHO-0606IIa0INe YPOKH.

JIro6ag pabouasa nmporpaMMma AOJIKHA IOJHOCTHIO BKJIIOYATE B ce-
64 coflepsKaHMe TaHHOIN MpOrpaMMEI.

B orgenbHBIX cayyasx Kypce PU3UKYM 6a30BOT0 YPOBHA MOXKET U3-
yuaThbed B 06béme 204 41 3a ABa roja obydenusd (3 u B Hemeso B 10
u 11 kjgaccax). B aTom ciyduae yBeJmuunBaeTcs He MeHee UeM M0
20 u peszepBHOe BpeMs, KOTOpPOe MCIOJBL3yeTCs YuuTedeM A
W3yUYeHUsI BOIPOCOB, TECHO CBS3ZAHHBLIX ¢ BBIOPAHHEIM Hpodusiem
ofyueHUs, W yBeIHMUYHBaeTcs yuyeGHass Harpyska, OTBoOAMMAsi Ha
u3yveHNe MEXaHUKW, MOJIEKYJISIPHON (QPUBWKU U 3JeKTPOAUHAMU-
KM, 3a CUET paclHIMpeHUs YHcJa JabopaTOpHBIX paboT mcciaeAoBa-
TeJILCKOI'0 XapaKTepa U YPOKOB pellleHnsA KaueCTBeHHBLIX U pacuéT-
HBEIX 3ajiad.
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NNAHUPYEMBIE PE3VYJIbTATbI OCBOEHUA YYEBHOIO
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLUEI0
OBEPA30BAHUA (BA30Bbi YPOBEHD)

OcBoenme yueGHOro npeamera «®Puzmka» Ha YpOBHE CpeJHETo
ob11rero o6pasoBanus (6a30BLIN YPOBEHE) JOKHO 00eclieUBaThL J0-
CTHIXKEHNEe CJIeAYIONUX JINUHOCTHLIX, MeTallpeIMeTHEIX U ITpeMeT-
HBEIX 06pa30BaTeJbHBEIX Pe3yJILTATOR.

JINYHOCTHBIE PE3YNIbTATHI

I'pascdancrkoe socnumanue:

— c(OPMHUPOBAHHOCTE IPAKAAHCKOM MOBUITUY OGyUaoIerocsa Kak
aKTUBHOTO ¥ OTBETCTBEHHOTO UJeHA POCCHUHCKOTO 00IIecTBa;

— NpPUHATHE TPAAUIMOHHLIX OO6IeUeoOBeUeCKUX TyMaHUCTHUYe-
CKUX W JeMOKPATUUYeCKUX IeHHOCTeH;

— TOTOBHOCTH BECTH COBMECTHYIO JIeATeJILHOCTE B MHTepecax rpam-
MaHCKOTO O0IlecTBa, yYacTBOBATH B CAMOVIpPAaBJIeHUU B ITKOJIE
¥ IeTCKO-IOHOIEeCKUX OPTaHU3aIUAX;

— yMeHHe B3aMMO/IeCTBOBATE C COMUATLHBIMU HHCTUTYTaMU B CO-
OTBETCTBUU ¢ X PYHKIUAMHU M HazHaAUeHNEM;

— TOTOBHOCTH K TYMaHWUTAPHOI W BOJOHTEPCKOM AesATeIbHOCTH.
INlampuomuueckoe éocnumanue:

— c(OPMHUPOBAHHOCTE POCCUHMCKON TIpaskJAaHCKON WAEHTHUUYHOCTMH,
IaTpUOTUZMA;

— IeHHOCTHOE OTHOIIIeHUe K T'OCYyJAapCTBeHHBIM CMMBOJIAM; JOCTH-
JKEeHUAM POCCUHMCKWX VUEHBIX B 00JacCTV (PUBUKU U TeXHUKe.
HAyxoeno-npascmeennoe socnumanue:

— c(OpPMHUPOBAHHOCTE HPABCTBEHHOT'O CO3HAHWSA, BTUYECKOTO ITO-
BeJleHUs;

— CIOCOGHOCTE OIeHWBATHL CUTYaIlHMI0O M NPUHUMATH OCO3BHAHHEIE
pellleHNsi, OPUEHTUPYSACH HA MOPAJIEHO-HPABCTBeHHEIE HOPMEI 1
IMEeHHOCTH, B TOM UWCJe B JAeSATeTLHOCTH YUEHOTO;

— OCOZHaHWe JUYHOTO BKJaJa B IOCTPOEHUe YCTONYMBOTO Oy AyIIIero.
Jdcmemuieckoe socnumanue:

— BCTeTHMUYecKoe OTHOINeHNe K MUPY, BKJIIOUAsi BCTETUKY HAYUHOTO
TBOPUYECTRA, MPUCYINEro puanyecKkoi HayKe.

Tpyodoeoe socnumanue:

— WHTepec K pazjnNuHBIM cepaM mpodeccHOHATBHOHN JeATe/IEHO-
CTH, B TOM YWCJIe CBSIZAHHLIM C QUIUKOH M TeXHUKOI, yMeHUe
CcOBepIllaTh 0CO3HAHHLIN BEIOOD Oy AyINeil mpodeccuu N peasnso-
BBIBATEL COOCTBEHHEIE KVM3HEHHEBIe IIJIAaHE;

— TOTOBHOCTH M CIIOCOOHOCTE K O6pa3oBaHUIO M caMOOOGpPA3ZOBaAHUIO
B o6JsiacTu QUBNKY Ha MPOTSKEHUM BCEH KU3HU.
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Jronozuvueckoe gocnumanue:

— c(OPMHUPOBAHHOCTE SKOJOTHUYECKOH KYJIBTYPHI, OCOBHAHUE TJIO-
6aILHOTO XapaKTepa BKOJIOTMUeCKUX IpobaeM;

— IJaHWPOBaHWe U OCYIIleCTBIEHNe IeMCTRUI B OKpyIRaloleil cpe-
Jle Ha OCHOBe 3HAHUS IeJell YCTOMUYMBOTO Pa3BUTHUA UeJIOBeue-
CTBa;

— pacHIMpeHNe ONELITA AeATeJEHOCTH SKOJOTHUYECKOH HalpaBJieH-
HOCTH Ha OCHOBe MMEIOIIUXCA BHAHUH 1o (pU3UKe.

Ilennocmu HAYUHOZ0 NOZHAHUA:

— c(OpMHUPOBAHHOCTE MUPOBOBBPEHUSI, COOTBETCTRYIOIIETO COBpe-
MeHHOMY VPOBHIO pa3BUTHA (PU3NUECKON HAYKH;

— OCO3HaHMe IeHHOCTH HaYUYHOH JeATeIBEHOCTH, TOTOBHOCTE B ITPO-
mecce M3y4YeHUsT PUBUKU OCYNIECTBIATE MPOEKTHYIO M HUCCJe0-
BaTEJLCKYIO eATeJEHOCTE MHANBUAVAJILHO U B TPYIIIIE.

B mpormecce gocTmikeHMS JUYHOCTHEIX Pe3yJILTATOB OCBOEHUS
mporpaMMEI cpefilHero ob1iero o6pasoBaHus mo GusnKe y obyuaro-
IIUXCSA COBEPIIEHCTBYETCS IMOUUOHALbHBLI UHMeNeKm, TPeaIo-
narapoimuil cOpMUPOBAHHOCTE:

— CAMOCO3HAHUSL, BRJIOUYAIONIETO CIIOCOGHOCTE IMOHWUMATE CBO&
SMOI[MOHAJNBEHOE COCTOSAHWE, BUJETH HAIpPaBJIeHUS Pa3BUTUA
CcOOCTBEeHHOM 5MOITMOHANBHON cdephbl, OLITHL YBepeHHEIM B cebe;

— camopezyauposanrus, BRIIOYAIOIET0 CAMOKOHTPOJL, YMeHUe
NIPUHUMATE OTBETCTBEHHOCTEL 3a CBOE IOBej/leHMe, CIOCOOHOCTH
alanTUpoBaThCA K SMOIMOHAJILHBIM M3MeHEHUSIM U MPOSBJIATH
TMOKOCTb, OLITE OTKPHITEIM HOBOMY;

— BHYMPpeHHell Momusayuy, BKIOYAIeH cTpeMIeHNe K JOCTHU-
JKEHWIO IeJIM U yCIllexXy, ONTUMWU3M, MHUIMATUBHOCTE, YMeHMe
JeficTBOBaThL, MCXO/ASA U3 CBOMX BO3MOXKHOCTEH;

— AMnamuu, BRIOYAIOIEH CIIOCOGHOCTE TOHUMATE SMOIIMOHAJb-
HOe COCTOSAHHWEe [[PYyT'MX, YUYUTHIBATEL €ro IPH OCYIeCTBJIeHWUN
obIIeHNsi, CIIOCOOHOCTL K COUYBCTBUIO U COIEPEIRMBAHUIO;

— COUUANbHBIX HABbLIKO8, BRJIOUYAIOMINX CIIOCOGHOCTE BEICTpAaM-
BaThb OTHOUIEHUS C APYTUMHU JIOABMHU, 3a00TUTECS, MPOSBIATH
WHTepec U pazpemaTs KOHPINKTEL.

METANPEOMETHBIE PE3YNBTATHI

VHuBepcaanble no3HaBaTe/ibHble AeiCcTBUA

Basoesle nozuueckue deticmeus:
— CcaMOCTOSATeJbHO (POPMYJIMPOBATE M aKTyaJU3UPOBATL Mpobe-
My, paccMaTpHUBATEL €€ BCECTOPOHHE;
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— ONpeAeJIATh IeJN AedTeJIbHOCTH, 3aJaBaTh MapaMeTphbl U KPUTe-
puu uX JOCTHKEHUS;

— BBISBJISATEL 3aKOHOMEPHOCTH U IPOTHBOpPeUHSA B paccMaTpuBae-
MEBIX (PUBHUUECKUX ABJICHUIX;

— paszpabaTbIBaTh IJIAH peIleHUs IPo6JeMbl ¢ YUETOM aHaJIM3a
UMEIONINXCSA MaTepHaILHBIX M HeMaTepHaJIbLHLBIX PeCcypcoB;

— BHOCHUTL KOPPEKTHUBLI B IeATEeJILHOCTh, OI[eHUBATL COOTBETCTBHE
pesy/bTATOB IEJSIM, OIleHMBATL PHCKU IIOCJIEeACTBUI JedTeNb-
HOCTH;

— KOOPAMHHPOBATHL W BLIMOJHATEL padoTy B YCJIOBHUSAX pPeasbHOTO,
BUPTYAJLHOTO U KOMOMHUPOBAHHOTO B3aUMOAeMCTBUI;

— pasBUBATH KpeaTHMBHOE MEIIIJIeHNWEe TPU pellleHuN KHU3HeHHBIX
mnpobigeM.

Ba3ossle uccnedosamenscrkue delicmeus:

— BJIaJIeTh HAYUYHOH TepMHHOJIOTHEHM, KJIIUEBLIMH MOHATUAMU U
MeTodaMU (PUINUECKON HayKH;

— BJIaJleTh HaBLIKaMHU yUeOHO-HCCJIeTOBATEJLCKON W IIPOEeKTHOMH
IesaTeJbHOCTH B 00JIaCTH (PUBUKH; CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO
K CaMOCTOSATEJLHOMY HOMCKY MeTOJOB pellleHUs 3ajau Gusude-
CKOTO cofep)KaHUsd, IPUMEHEeHHNIO Pa3jINUHLIX MeTOJOB IO3HA-
HU,

— BJIaJIeTh BUAAMU JeATeJLHOCTH MO MOJYUeHHI0 HOBOrO 3HaHUI,
ero WHTepIpeTaliui, Mpeo0pa30oBaHUI0 M IPHUMEHEeHHIO B pas-
JUYHBIX YUeOHBIX CUTYaIluAX, B TOM UHCJe IPU CO3TaHuU yues-
HEBIX IIPOEKTOB B 00JIacTH (PUIUKH;

— BBISBJIATL IPUYNHHO-CJIEICTBeHHBIC CBABKU U aKTYaJU3UPOBATH
3ajauy, BEIABUTATL TUIIOTERY €€ pellleHus, HaXOIUTL apryMeH-
THI AJIS JOKa3aTe/JbCTBa CBOMX YTBep:KAeHUI, 3aJaBaTh IapaMe-
TPBI U KPUTEPUU PeIIeHunsd;

— aHAJH3UPOBATH IMOJIYUeHHEBIEe B X0/le pellleHUs 3aJaull pe3yiabTa-
ThI, KPUTHYECKH OIIeHMBATH HX JOCTOBEPHOCTH, IPOTHO3ZUPO-
BATh M3MeHeHMe B HOBLIX YCJIOBHAX;

— CTaBUTL U (POPMYJUPOBATL COOCTBeHHLIe 3ajaun B oOpaszoBa-
TeJbHOH MesATeJLHOCTH, B TOM UMCJIe IIPU U3YUeHUHN PUINKH,
— JaBaTh OI[EHKY HOBLIM CUTYAIlMAM, OIleHUBATh IPUOOPETEHHBIH

OIIEBIT;

— YMeTb IePeHOCUTh 3HAHUA IT0 PU3NKe B MPAKTHUYECKYIO0 00J1aCTh
JKU3HeAeATeTLHOCTH;

— YMeThb HHTEerpUPOBAThL 3HAHUA U3 Pa3HBIX MpeAMeTHBIX 00JIacTelf;

— BBIJBUTaTh HOBLIE HJeH, IIpeAjaraTh OpurnHajbHbIe MOAXOALI U
pellleHNs; CTABUTEL Mpo0JieMbl M 3afjaum, JOMyCKaoIue ajlbTep-
HATUBHEBIE pellleHusd.
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Paboma c ungopmavueil:

BJaleTh HaBLIKaMU MOJYyUeHUA MHPopManuu hUIUYECKOTO CO-
JepsKaHuA U8 UCTOUHMKOB PagHBIX THUIIOB, CAMOCTOATEJILHO OCY-
IIeCTBJIATH IIOKCK, aHAJINS, CUCTeMaTURaIMI0 I HHTEePIPeTaIio
uHpopManuy pasJUuYHBIX BUJOB 1 GOPM Ipe/CTaBJIeHN;
OIleHUBATHL AOCTOBEPHOCTEL MHMOPMAINU;

HCIIOJIEBOBATE CPeJiIcCTBA NMH(MOPMAIIMOHHBIX U KOMMYHUKAIMOH-
HBIX TeXHOJIOTHH B pelleHNUN KOTHUTHUBHLIX, KOMMYHHUKaTHB-
HBIX ¥ OpPraHUBAIMOHHBIX 3ajau ¢ cobJIIoJieHneM TpeGoBaHMIl
SPrOHOMUKH, TeXHUKU 0e30IIaCHOCTH, M'MI'UeHBI, pecypcochepe-
JKeHUd, IPaBOBHIX U STUYECKHUX HOPM, HOPM MHPOPMAIMOHHON
6e30IMacHOCTH,;

cO3JaBATh TeKCTHI (PMBUUECKOI'0 CONEPIKRAHUA B PA3JIUUYHEIX HOp-
MaTax ¢ YUéToM HasHaueHUd MHPOpMAIUMU U IiejleBOH ayauToO-
puu, BeIOMpas ONTHUMaNIbHYIO (GopMy HIpeJcTaBleHUA U BHUBYa-
JIMBanyu.

VHuBepcaanble KOMMYHUKAaTUBHbIE AeiicTBua

12

Ob6wenue:

OCYIIECTBJATE OfIleHWe Ha ypoKax (UKW U BO BHEYPOUHOH
esATeJILHOCTH

paclo3HAaBaTh NPEANOCHIIKN KOHMINUKTHBEIX CUTyaluil U cMAT-
YaTh KOH(QJIUKTEI;

Pa3BEPHYTO U JIOTUYHO U3JATAThH CBOIO TOUKY 3PEHUS C UCIOJIb-
30BaHMEM SIBLIKOBLIX CPEJICTB.

Cosmecmuan 0eamenvHOCMb:

TMIOHUMATH M WCIOJB30BaTh IPEeUMYyIecTBa KOMaHAHOM M MHIN-
BUYaJIbLHON pabGoThI;

BEIGMpATH TEMaTUKY ¥ MeTO/ALI COBMECTHEIX JIeHCTBU ¢ yUéToMm
OOIMX MHTEPEeCOB M BO3MOXKHOCTEH KamKA0TO YIeHa KOJIJIeKTH-
Ba;

NPUHUMATE e COBMECTHOHN [eATelbHOCTH, OPraHM30BEIBATH
U KOOPAWHUPOBATE AeifCTBUSA MO €6 JOCTUIKEHMWIO: COCTABJSATH
IJIaH AeHCTBUH, pacupelessTh POJH C YUETOM MHeEHUIl yuact-
HUKOB, O0CYKJATE Pe3yJIbTaTEl COBMECTHOH paGoThI;
OIeHMBAThL KaueCTBO CBOEr0o BKJIAJAa M KaiKJOro yUYacTHMUKA KO-
MaH/JBl B OOIMIl pe3yJbTaT IO pa3paboTaHHBIM KPUTEPUAM;
peJiiaraTb HOBEIE IPOEKTHI, OI[eHNBATEL UeU C MO3UIUYU HOBU3-
HEI, OPUTUHAJIBLHOCTH, MPAKTUUECKON 3HAUMMOCTH;
OCYIIIECTBJISATE MO3UTHUBHOE CTpaTermueckoe IOBeJleHNe B pas-
JUYHBIX CUTYAI[UAX, HPOSBIATE TBOPUECTBO M BoOOpasKeHUe,
OBITHE MHUIMATUBHEBIM.
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VYHMBepcanbHble peryiaTUBHbIC AeHCTBUA

Camoopzanuzauus:

— €aMOCTOATEJILHO OCYIIeCTBIATE I03HABATEIbHYIO AeATeNbLHOCTD
B obylacTu (PUBUKU U aCTPOHOMUM, BHIABIATL NPOOJIEMEI, CTa-
BUTH U GOPMYJIHPOBATEL COGCTBeHHEIE 3aJaull;

— €aMOCTOATEJILHO COCTABIATE IIJIaH pellleHNs PacUETHRIX U Kade-
CTBeHHBIX 3ajad, IJIAaH BHIMOJHEHUsS IpaKTHUYecKol paGoTHI
VUETOM HMMeIOIIUXCA PecypcoB, COOCTBEHHBIX BOBMOXKHOCTeH U
npeanouTeHN;

— JaBaTh OI[eHKY HOBBIM CUTYaIllUaM,;

— pacmupAThH paMKHU yueGHOro IpeaMeTa Ha OCHOBe JIMUHLIX IIpe-
HOUTEeHU;

— JleJlaTh OCO3HaHHEII BEIGOD, apryMeHTHPOBATE ero, 6paTh Ha ce-
04 OTBeTCTBeHHOCTE 3a pellleHUe;

— OIleHUBATH NIPUOOPETEHHEIN OIBIT;

— cIIocobcTBOBATE POPMUPOBAHNIO U NPOSBIEHUIO 5Py JUNUU B 06-
JlacTd GUBUKHU, IOCTOSHHO MOBHIIIATE CBOM 06pasoBaTe/IbHBIN U
KYJILTYPHEINl YPOBEHE.

CamokoOHmMpons:

— JaBaTh OIleHKY HOBHIM CHUTyalliM, BHOCUTH KODPEKTHUBELI B Je-
ATeIbHOCTE, OIleHUBATHL COOTBETCTBUE PeBYILTATOR LEeJISAM;

— BJajJeTh HaBHIKAMU IOBHABATeNILHON peIekcrN KaK 0CO3HAHUA
cOBepIIaeMBIX AeficTBUI M MEICJUTEJLHBIX IIPOIECCOB, UX pe-
3yJILTATOB U OCHOBAHUI; HCIIOJIBL30RATEL IPUEMEI pedpeKCUN 1A
OIleHKU CUTyallul, BEIGOpa BepHOTO pellleHUST;

— YMeTh OIleHMBAaTh PUCKHU U CBOeBPeMeHHO IPUHUMATL PellleHus
IO UX CHUKEHUIO;

— NPUHUMAaThL MOTHUBHI U apryMeHTHI JPYTUX IPU aHaNIN3e pe3yJib-
TATOB JesTeIbLHOCTH.

INpunamue ce6a u dpyzux:

— NpUHUMATH ce6s, IOHUMasA CBOM HeJOCTATKU U AOCTOMHCTBA;

— NPUHUMAaThL MOTHUBHI U apryMeHTHI JPYTUX IPU aHaNIu3e pe3yJib-
TAaTOB JleATeILHOCTH;

— TNpHU3HaBaTh CBOE IIpaBO U NMpaBoO APYTUX Ha OMIMNGKHU.

NPEAMETHBIE PE3YIBTATHI
10 knacc

B nporecce nsydenusa Kypca ¢pusuku 6asoBoro ypoBHsa B 10 kyac-
ce YUeHUK HAYUUTCS:
— JeMOHCTPUPOBATE Ha MPUMepax pPOJbL WM MecTO (PUBUKHU B GOp-
MUPOBAaHUU COBpeMeHHON HayUHOU KapTWHEI MHUpa, B Pa3BUTHUHU
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COBpeMeHHOH TeXHWKM M TeXHOJIOTUIl, B IpPaKTHUUeCKOH Hdes-
TeJLHOCTH JIoJAeil;

VUUTLIBATL PAHUIE] NPUMeHEeHUSA U3YVUeHHBIX PU3NUECKHX MO-
Iejieli: MaTepuaJbHasA TOUKA, MHepIIHaJbHasd CHCTeMa OTCUéTa,
abCoJIIOTHO TBEPJOe Teso, HAeaJIbHBINA Tas; MOJeJN CTPOeHUs
rasoB, KUJIKOCTEH U TBEPABIX TeJl, TOUSUHBIN BJeKTpUUeCKU
3apsa] NpHU pelleHnn PUIMUSCKUX 3a1aU;

pacmosHaBaTh pusUUecKUe ABJeHUsd (IPOoIlecchl) U 00BIACHATL
X Ha OCHOBe 3aKOHOB MeXaHUKHU, MOJEKYJIPHO-KHUHeTHUe-
CKOU TEOPUHU CTPOCHUS BellleCTBa U 3JeKTPOINHAMUKN: PaBHO-
MepHOe M PaBHOYCKOPeHHOe NMpAMOJIMHeliHOe JBUKeHUe, CBO-
fogHOe IaJeHue TeJ, ABUMKEHHe IO OKPYKHOCTH, MHEPIIUsd,
B3aumMojeiicTBue Tena; Audpdysud, OPOYHOBCKOe IBUIKeHUe,
CTpOeHME KUIKOCTEH 1M TBEPALIX Tell, U3MeHeHHe 00LEMa Tell
IIpu HarpeBaHUU (OXJAXKAeHWH), TellJIOBOe PaBHOBecHe, HCIIa-
peHUe, KOHAeHCAIIUA, IIJIaBJIeHNe, KPUCTAJIN3alud, KUIleHHe,
BJIAKHOCTL BO3AyXa, IOBLHIIIIeHNe AAaBJIEHUA rasa MpH ero Ha-
TPeBaHUM B 3aKPBITOM COCYIe, CBSI3b MeKAY IapaMeTpaMH Co-
CTOSTHHUS T'a3a B U3O0IMPOoIleccax; sJIeKTpU3amusd Tej, B3auMoeli-
CTBUe 3apsfoB, dJIeKTpHUUYecKasd MPOBOANMOCThE, TEIJIOBOE, CBe-
TOBOE, XMUMHUUECKoe, MATHUTHOE JefCTBUSA TOKA;

OIMCHIBATE MeXaHWUeCcKoe ABUKeHHNe, MCHOJIL3YS (PU3NUecKUe
BeJIMUMHEBI; KOOpAWHATA, IyTh, IlepeMellleHNe, CKOPOCTE, YCKO-
peHle, Macca TeJja, CHUJa, UMIYJLC Tela, KUHEeTHUeCcKas dHep-
rusd, HOTeHIHaJIbHasA SHeprus, MeXxaHnueckas paboTa, MeXaHU-
YecKasi MOIITHOCTh; IPU ONHCAHUM IIPABMJILHO TPaKTOBaThL (u-
3UYEeCKHil CMBLICT MCIOJbL3YeMbIX BeJMUNH, UX 0603HAUEHUS U
eIUHUIILI, HAaXOAUTE (POPMYJIBI, CBAZBIBAIOIIE JAaHHYIO (QUI3UUe-
CKYIO BeJIMUUHY ¢ JPYTMMH BeJIUUHNHAMU,

ONMCHIBATh M3YUYeHHEBIE TEIJIOBLIe CBOIMCTBA TeJ M TeILJIOBEIE
ABJIEHUS, UCIOJIL3Ys (pusHUUecKIe BeJIMUMHLI: JaBJIeHHMe Tasa,
TeMIepaTypa, CpelHssd KUHeTHUecKas SHEPTUS XaOTHUUECKOTO
IBU)KEHUSA MOJIEKYJ, CpelHeKBaApaTHUHAasd CKOPOCTh MOJIEKYJI,
KOJINUECTBO TEIJIOTHI, BHYTPeHHSAA dHeprus, paboTa rasa, Koasg-
(pUITHEHT MOJIeBHOTO AeiiCTBUS TeIlJIOBOTO ABUTATEeJIA; IIPH OIU-
CaHWH MPAaBUJIBHO TPAaKTOBATh (UBMUECKHUI CMEBICJI HCIIOJbB3Ye-
MEBIX BeJIHMYNH, UX 0003HAUEeHUS U eIUHUIILI, HAXOAUTE GopMy-
JIbI, CBSISLIBAIOMINE NAHHYIO (PH3UUYECKYIO BeJIMUUHY C APYTUMU
BeJHUYUHAM,;

OIMCHIBATE H3YUeHHLIe YJeKTpPHUYeCKIe CBOMCTBa BeIecTBa,
JIeKTpUUeCKe ABJIeHUs (IIPOIeCChl) U SJIeKTPUUECKYI0 MPOBO-
IUMOCTE PasJIMUHLIX Cpell, MCHOJL3YS (pU3uUecKie BeJIUUNHEL:
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BIEeKTPUUYECKUH 3apsA], dJIeKTpUUYecKoe ToJe, HANPSIKEHHOCTh
TOJIsI, IOTEeHINAJ, PA3HOCTE MOTEHI[UATIOB, CUJIA TOKA, BJIeKTPHU-
YecKoe HaNPSAXKeHUe, BJIeKTpUUecKoe conporubaenune, IIC, pa-
f6ora TOKAa; MpU ONMCAHWU NMPABUJILHO TPAKTOBATH QU3NUECKUH
CMEBICJI UCIIOMBL3YEMEIX BeJIMUMH, UX 0003HAUeHUs W eJUHUIIH;
YKAa3BIBaTh (QOPMYJLI, CBA3BIBAOINNE MAaHHYIO (GU3UUECKYIO Be-
JUYUHY C APYTUMHY BeJIUUYNHAMU;

aHAJIM3UPOBATL PUBUUYECKHEe TMPOIECCHl U SABJIeHUS, UCIOJb3YS
(prsMUYecKre 3aKOHEI W NPUHIUIEI: 3aKOH BCEMHPHOTO TATOTe-
Husd, I, IT u III saxonbl HeloToHa, 3aKOH COXpaHeHUs MeXaHU-
YeCcKOIH SHepruu, 3aKOH COXPAaHEHWS MMIYJLCa, MPUHITUI CY-
MepIO3UITUYN CUJI, IPUHIIUII PAaBHONPABUA WHEPIUAJIBLHEIX CH-
CTeM OTCYETAa; MOJIERYJISAPHO-KMHETHUECKYI0 TEOPUI0 CTPOeHUS
BellleCTBa, Ta30BBle BaKOHLI, CBA3bL CpeJHeH KUHEeTUYeCKOH
SHEPTUM TeIlJIOBOTO ABMKEHUS MOJEeKYJ ¢ a0COJIIOTHOM TeMIle-
paTypoii, mepBBIil 3aKOH TepMOAWHAMWKN; 3aKOH COXpaHeHUS
BJIEeKTPUUYECKOTro 3apsja, 3akoH Kymona, zakoH Oma, 3aKOHEI
TOCJIeIOBATEIBEHOTO U IapasijiebHOTO COeJUHEeHUs MPOBOHU-
KOB, 3aKkoH [[xoyna—JleHIla; IpU STOM pasJauvaTh CIOBECHYIO
(PopMYyJIMPOBKY 3aKOHa, ero MaTeMaTHUecKoe BEIpaskeHMe U yC-
JoBUSA (IpaHUMBLI, 00J1aCTH) IPUMEeHUMOCTI;

O0bACHATE OCHOBHBIE IPUHITUNEI AeHCTBUA MAIINH, TPUGOPOB 1
TeXHUUYEeCKUX YCTPOMCTB; pasjiuyaTh YCJIOBUS HUX 0e30MacHOTro
WCIMOJb30BAaHUS B IMOBCEJHEBHOM JKWU3HMN;

BBITIOJTHATE SKCIEPUMEHTEI 110 MCCJIeJOBAHUIO (QUINUECKUX STBJIe-
HUH U IPOIECCOB C MCIOML30BAHUEM NPSAMEBIX M KOCBEeHHEIX M3-
MepeHMil: Ipu 3TOM (POPMYJINPOBaTE MpoGeMy/3aJauy U TUIIOTe-
3y y4eGHOTO SKCIIepUMeHTa; co0Uparbk YCTAHOBKY U3 MPeJIOKeH-
HOT'0 000pY/IOBaHUST; IPOBOIUTE ONBIT W (hOPMYJIUPOBATH BEIBOJEI;
OCYIIECTBJSATE MPSIMBIe M KOCBeHHBIE M3MepeHUsd (PU3UUECKUX
BeJIMUWH; TPU BTOM BEIOMPATE ONITUMAJIBEHEIH CITOCO6 M3MepeHUs
¥ WCIIOJB30BATE U3BECTHEIE METOJBI OeHKU MOTPeITHOCTeH 13-
MepeHuii;

WCCJIeIOBATE 3ABUCUMOCTH MeXKAY (PUSUUYECKUMHU BeJTNUYNHAMHA
¢ UCTOJIL30BaHWEeM NPAMEIX U3MepPeHMil: IpU 3TOM KOHCTPYHUPO-
BaTh YCTAHOBKY, PUKCUPOBATEL PE3YyJIBTATHI MOJYUeHHON 3aBU-
CUMOCTH (PU3UUECKUX BEJUUYWH B BHUe TabJUI[ U IpadUKOB, Je-
JIaTH BBIBOJLI IO Pes3yJILTATAM MCCJEIOBAHN;

coboiaTE IpaBuia 6e30MacHOro TPYAa IPU MPOBeJeHUN KUCCIIe-
JIOBaHWH B paMKaX yueOHOro sKCIlepuMeHTa, yueGHO-1cclIeIoBa-
TeJILCKOM U MPOeKTHOHN JeATeIEHOCTH C MCIOJIL30BaHUEM HM3Me-
PUTENLHEIX YCTPOUCTB M JabopaTopHOTO 060pyAOBaHNSA;

ON3NKA. 10—11 knaccel 15



— peliaTkb paC‘IéTHBIe sagauu ¢ ABHO BaﬂaHHOﬁ (bHBH‘fIGCKOﬁ Moge-

JIBIO, UCIIOJIL3Ys (pU3NUecKHe 3aKOHLI 1M IMPUHIIUIILI; Ha OCHOBe
aHaJn3a YCJOBUS 3aJaud BBICHpPATL (PHU3UUECKYIO MOJAEJNb, BEHI-
IeJIATh (PU3UYeCKUe BeIUUNHLI U GOPMYJIbl, HeoOXOAUMbIE AJISA
€€ pellleHUsI, TPOBOJUTEL PACUETHI U OIeHUBATEH PeaIbHOCTE IIO-
JYUeHHOTO 3HAUeHUS PU3NUECKON BeJIUUYNHEI,

pelllaTh KaueCTBeHHLIe 3aJaul: BLICTPAHMBATL JIOTHUECKHU He-
MIPOTUBOPEUUBYIO IMEeMOUYKY PacCCYy:KASeHUHM ¢ OMOPOH Ha M3yUeH-
Hble 3aKOHLI, 3aKOHOMEPHOCTH U (u3UUYecKle SIBJICHUS,
HWCIOJIL30BAThL MPHU pellleHnN YUYeGHLIX 3a7ay COBpeMeHHLIe MH-
(popMaIOHHLIe TeXHOJOTHH IJS IONCKa, CTPYKTYPHUPOBaHUS,
MHTepIIpeTallui U IpeCcTaBIeHNSa YUeGHOH 1 HAYUHO- IOy JIAp-
HOIl mHpopMAIINK, MOJYUeHHON H3 Pa3JIHUHBLIX HMCTOYHUKOB;
KPUTHYECKH aHAJH3UPOBATEH MOJYUYaeMyIo HmHpOpMAaInio;
MIPUBOIUTEL HPUMepPHI BKJIaJa POCCUHCKHUX U 3apyO0esKHBIX yUé-
HEBIX-(QU3UKOB B pa3BUTHe HAYKHU, 00'bSICHEeHME IIPOIECCOB OKPY-
JKAIOIIero MHUpPa, B pa3BUTHe TeXHUKU U TeXHOJOTHII;
HWCIOJIL30BATh TEOPeTHUeCKUe 3HAHUSA M0 pU3NKe B IMOBCEAHEB-
HOM KUBHU AJIsI obecleueHUsI 6e30MMAaCHOCTH MHpHU obOpallleHUU C
nmpubopaMyu M TeXHUUYECKUMHU YCTPOMCTBaAMH, AJsI COXPaHeHUs
3IOPOBLA UM COGJIOAeHUSA HOPM BDKOJOTHMUECKOTO HOBeAeHUs B
OKpYVJKalolleil cpene;

pa6GoTaTh B TpyIile ¢ BHIMOJHeHHEeM Pas3JIUYHBIX COIMAJBHBIX
poJieli, IJIaHUPOBATEL paGoTy I'PYIILI, pallMOHAJILHO paciipeie-
JSATL 00s3aHHOCTH M ILJIAHUPOBATL AeATeJBHOCTHL B HeCTaH-
JTapTHBIX CUTYAIIUAX, aJeKBATHO OIleHUBATE BKJIAJ KaKIOTO U3
YUYaCTHMKOB TPYIIEI B pellleHNe paccMaTpuBaeMoil Ipo6IeMEl.

11 knacc

B nporecce nsyuenusa Kypca pusuku 6a3oBoro ypoBHsa B 11 Kyac-

ce YUeHUK HAYUUTCS:
— JeMOHCTPUPOBATE Ha MpPUMepax pPOJbL WM MecTo (PUBMKHU B Op-

16

MHUPOBAaHUU COBPEeMEHHOMN HayUHOM KapTHUHEI MUpPa, B PA3BUTUU
COBpeMeHHOH TeXHMKM M TeXHOJIOTHI, B IpaKTHUUeCKOH Hdes-
TeJLHOCTH JIIoJeil, IMeJOCTHOCTL U eJUHCTBO (U3UUECKOH Kap-
TUHLI MHPA;

VUUTLIBATL PAHUIE] NPUMeHEeHUS U3YVUeHHBIX PU3NUECKUX MO-
JeJieii: TOUEUHBIN BJIeKTPUUECKUN 3apsf, Jyd cBeTa, TOUSUHBIHN
HCTOUHHUK CBeTa, sAepHasd MOJelb aroMa, HYKJOHHAS MOJeJIL
aTOMHOTO Sipa MpH pelleHnn GU3UISCKUX 3a1ad;
pacmosHaBaTh (pH3uUecKHUe ABJIeHUsA (IIPOIECCHI) M OOLACHSATL
UX Ha OCHOBE 3aKOHOB DJIEKTPOAMHAMUKHY U KBAHTOBOI (GUBUKHU:
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B3auMoJlelicTBe MArHUTOB, 3SJeKTpPOMArHUTHasd WHAYKIUA,
JeilicTBHMe MarHUTHOTO TO0Jis Ha IPOBOJHUK C TOKOM M ABUMKY-
muiicsa zapsaj, dJeKTPOMaruuTHEIe KoebaHusd U BOJHEI, IIPSAMO-
JUHeliHOe paclipocTpaHeHUHe CBeTa, OTpaskeHUe, MpeJoMIeHHe,
UHTepdepeHIusa, AuGpakIud U NoJIpU3alua cBeTa, fUcIlepcus
cBera; (orodjieKTpuueckmuit apPerT (PpoTosdpdeKT), CBeTOBOE
JaBJieHWe, BO3HNKHOBeHNe JHUHeWUATOro cIeKTpa aroMa BOJO-
poZa, ecTecTBeHHAsI M1 MUCKYCCTBeHHAs paJMOaKTHUBHOCTE;

— ONMCHIBATHL H3yUeHHLIe CBOMCTBa BelllecCTBa (9JeKTpUUecKUe,
MAarHuUTHLIe, ONITNUYeCKNe U SJIeKTPOMATrHUTHLIe ABJAeHUs (IIpo-
Iecchl), UCTOJb3Ys (pusUUeckie BeIUUUHEL: 3JeKTPUUeCcKHil 3a-
pdna, cujaa TOKa, 3JeKTpuUecKoe HaIlpsAKeHHe, dJIeKTpHUUecKoe
COIIPOTHBJIEHNE, PasHOCThH MoTeHI[HaNoB, IJIC, pabGora TOKa,
VMHAYKIINA MarHATHOTO MOJIsA, cujaa AMmnepa, cuia JlopeHiia, UH-
AYKTUBHOCTH KATYIIKM, SHePrusd 3JIeKTPUUEeCKOT0 1 MarHUTHO-
ro moJieii, epuoJ U YacToTa KojJebaHuil B KojJebaTeJbHOM KOH-
Type, 3apAd M cHJia TOKa B Mpollecce FapMOHNUUYECKUX BJIEKTPO-
MArHUTHBLIX KoJiebaHUil, (POoKRyCcHOe paccTodHNe U OINTHUecKasa
cujla JUH3LI; IPU OMUWCAHUK IMPAaBUJILHO TpaKkTOBaTh (pusuve-
CKRHUH CMBICJ HUCHOJb3yeMBLIX BeJUUYMH, UX 0003HAUEHUS U eJUu-
HUILI;, YKa3LIBaTh (POPMYJEI, CBA3BIBalONIHe AaHHYIO (pusuye-
CKYIO BeJIMUMHY C JIPYT'UMM BeJIMUNHAMU;

— OIHCLIBATL M3yUeHHLIe KBAHTOBEIEe ABJIEHUSA W IIPOILECCHI, HC-
moNb3ysad (pusmuyecKkue BeJWUMHEI: CKOPOCTHL BJeKTPOMArHUT-
HBIX BOJIH, AJIMHA BOJIHBI U YacTOTa CBeTa, SHePrusa U UMIIYJIbC
(poToHa, mepuoj moaypaciaja, SHeprusd CBA3U aTOMHBIX sAlep;
TIpU ONMHUCAHUY IIPABUJILHO TPAKTOBATEL (PpUBMUECKUN CMBICJ HC-
MONB3yeMbIX BeJWUYMNH, X 00O3HAUEeHUA W eAUHUILBI; YKAa3HI-
BaTh GPOpMYyJILI, CBSA3LIBAWOIIMe JaHHYIO (PUBNUECKYIO BeJIMUHU-
HY C APYTUMM BeJMUNHaAMMU, BEIUNCJAATEL 3HaUeHNe (pU3MUeCcKOM
BeJIMUMHEI;

— aHaJM3UpPOBaTh (pUsUUecKIe MPOoIlecChl U ABJeHUs, UCIONbL3YS
(pusruyeckre 3aKOHBI U IPUHITMILI: 3aKOH 3JeKTPOMAarHUTHON
UHIYKINYN, 3aKOH TPAMOJHHEHHOTo paclpocTpaHeHUs cBeTa,
3aKOHEI OTpasKeHUsI cBeTa, 3aKOHBI IIpeJIOMJIeHUS cBeTa; ypaB-
HeHHe JiiHIMTeliHA 19 poTosddeKTa, 3aK0H COXpaHeHUS dHep-
THMH, 3aKOH COXpaHeHUS UMIIYJbCa, 3aKOH COXpaHeHUd dJeK-
TPUUECKOT0 3apsjia, 3aKOH COXpaHeHUsI MacCcoBOTO UMcia, MOo-
cryygatel Bopa, 3akoH paAHMoaKTHMBHOTO pacliaja; MMpPU BTOM
pasauyarh cJoBecHYI0 (POPMYJMPOBRY 3aKoHa, ero MaTeMaTH-
YyecKoe BEIpasKeHMe M yCJIOBUSA (IpaHUIELI, 00JIacTH) MPUMeHU-
MOCTMH;
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OIlpeie IATh HaIlpaBjeHle BeKTOopa MHAYKIIMY MAarHUTHOTO IIOJIs
TIPOBOAHUKA ¢ TOKOM, CHJBI AMOepa u cUJIH JlopeHIa;
CTPOUTL U ONMMCLIBATEL M300parkeHne, cosaBaeMoe MJIOCKUM 3ep-
KaJIOM, TOHKOH! JIMH30M;

BLITIOJIHATE SKCIEPUMEHTEI IO MCCAeJOBAHUIO (PUBUUECKUX SB-
JIEHWH M TPOIECCOB C MCIOJB30BaHUEM HPAMBIX U KOCBEHHBIX
U3MepeHuil: mpu 5ToM GOPMYJUPOBATEL NMpobieMy/3agauy 1 T'i-
MoTe3y YueGHOTO BKCIepHUMeHTa; co0UpaTh YCTAHOBKY M3 IIpel-
JIOXKEeHHOr0 060pYAOBaHNA; IPOBOAUTE ONBIT M (POPMYJIHUPOBATEH
BBIBOJIEI;

OCYIIIeCTBJIATL IpPsMble U KOCBeHHBIE M3MepeHUs (PU3UUECKUX
BeJIMUMH; IIPYU BTOM BLIGHPATE OITUMAJILHEBIH CIIOCO0 M3MepeHUs
¥ UCHOJIL30BATE M3BECTHLIE METOALI OIMeHKM IOoTperniHocTeil ns-
MepeHuii;

HCCJIeTOBATE 3aBUCUMOCTH (PUBUUECKUX BEeJUUNH C MCIIOJbB30BA-
HUEeM IPSIMbBIX U3MepeHUii: IPpH 5TOM KOHCTPYHPOBAThL YCTAHOB-
Ky, PUKCHUPOBATEL PedyJbTATHI MOJIYUeHHON 3aBUCUMOCTU QU3U-
YeCKUX BeJUYHUH B BuAe TAGJAUI U IpadUKOB, HeJaTh BBIBOIBI
IO pes3yJIbTaTaM HCCJIeOBaHUSI,

cobaomaTs, mMpaBuiia 6e30MacHOTo TPyAda IPH MPOoBeJeHUHN HC-
clefoBaHUil B paMKax y4eOHOTO dKCOepHUMeHTa, yueOGHO-HC-
CcJeOBaTeJILCKOM M MPOEKTHOHM MeATeJLHOCTH ¢ HCIO0Jb30Ba-
HUeM HM3MepPUTEeJBHBIX YCTPOHCTB M JiabopaTopHOTo 060opyao-
BaHUsI,

pelllaTh pacuEéTHBIe 3aJaUul ¢ ABHO 3aJaHHON GU3UUeCKOH MoIe-
JIBIO, UCIIOJIL3YsI (pU3NUecKHe 3aKOHLI 1M IMIPUHIIUIILI; Ha OCHOBe
aHaJM3a YCJOBUS 3aJauld BBICHpPATL (PHU3UUYECKYIO MOJEJNb, BEHI-
IeJIATh (PU3UUYeCKUe BeJIUUNHLI U GOPMYJIbl, HeoOXOAUMbIE AJIA
€€ pellleHUsI, IPOBOJUTEL PACUETHI U OIeHUBATEH PeaJIbHOCTE IIO-
JYUeHHOTO 3HAUeHUS PU3NUeCKON BeJIUUYNHEI,

pelllaTh KaueCTBeHHLIe 3aJaul: BLICTPAHMBATL JIOTHUECKU He-
MIPOTUBOPEUUBYIO IMEeMOUYKY PacCYy:KAeHUHM ¢ OMOPOH Ha M3yUeH-
Hble 3aKOHLI, 3aKOHOMEPHOCTH U (u3UUeCcKle SIBJIeHUS,
HWCIOJIL30BATh MPHU pPellleHnN YUYeOHLIX 3a7ay COBpeMeHHLIe MH-
(popMaIOHHLIe TeXHOJOTHH IJS IONCKa, CTPYKTYPHUPOBaHUS,
MHTepIIpeTallui U IpeCcTaBIeHNS YUeOHOH 1 HAYUHO- IOy JIAp-
HOIl mHpopMAaIlNK, MOJYUeHHON M3 Pa3JIHUYHBLIX HMCTOYHUKOB;
KPUTHYECKH aHAJU3UPOBATEH MOJYUYaeMyIo nHpOpMAaInio;
00'bSICHATL NPUHITUIEI AefiCTBUA MAINH, IPUOOPOB U TeXHUYe-
CKUX YCTPOMCTB; pasjiMyaTh YCJIOBUS UX Ge30IacCHOTO MCIOJb-
30BaHHUSA B IOBCEeTHEBHOI KMBHU;
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— NPUBOIUTHL IPUMePLI BKJIAJa POCCUHCKHX U 3apyOe:KHBIX yUé-
HBEIX-QUSUKOB B pasBUTHEe HAYKHU, B O0bsCHeHMHE IIPOIIECCOB
OKPYJKaIoIIero MUpPa, B PasBUTHe TeXHUKU U TeXHOJIOTHIT;

— HCIOJL30BATh TEOPeTHUeCKUe 3HAHUSA MO (pH3uKe B IMOBCEAHEB-
HOM KUBHU AJIsI obeclieueHUs 6e30MMAaCHOCTH HpH oOpallleHUH C
mpubopaMyu M TeXHUUYECKUMHU YCTPOMCTBaAMH, JJsI COXpPaHeHUs
3IOPOBLA M COGJIOAeHUSA HOPM BDKOJOTHMUECKOTO HOBEAeHUs B
OKpYVJKalolleil cpene;

— paboTaTh B I'pYIIIe ¢ BEIOJHEHNEeM Pas/JIMUHBIX COIHALHBIX PO-
Jeil, MJIaHNPOBaTL PAafoTy I'PYIILI, PAIIMOHAJIBHO pacIpelessaTh
0043aHHOCTH W IIJIAHWUPOBATL AeSATeJbHOCTL B HeCTaHAAPTHBIX
CUTYAIINAX, aleKBaTHO OIeHMBAThL BKJAJA KayKAOTO M3 YVUACTHHU-
KOB I'pyIIIEI B pellleHNHe paccMaTpPUBaeMO Tpo6eMEL.
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COAEPXXAHUE YYEBHOIO NMPEAMETA «®U3UKA»
(BA30BbIY YPOBEHD)

10 knacc

PA3LEN 1. ®U3NKA N METObl HAYYHOIO NO3HAHUA

dusukra — Hayka o npupofie. HayuHkle MeTOALI OBHAHUA OKPY-
skalolllero MUpa. PoJib BKCIepUMeHTa U TeOPHUU B IIpollecce IMo3Ha-
HUS IPUPOJHL. JKCIepUMeHT B (pusUKe.

MogenupoBanue (pusuideckux ABJIeHUNl U HpolleccoB. HayuHEIe
runoressl. Pusndeckue 3aKOHBI U TeopuU. I'paHUINEI IPUMeHUMO-
cTH (pusUUecKUX 3aKOHOB. IIpUHIIUN COOTBETCTBUA.

Posnb u Mecro dusuku B opMUPOBaHUM COBpeMeHHOI HayUHOM
KapTUHBEI MUpa, B IpaKTUUYecKO JedATeIbHOCTH Jojell.

Hdemoncmpayuu

1. AHajloroBele U IHUGPOBEIe H3MepUTeJbHBEIE NPUGOPHI, KOM-

ObIOTepHBIe JAaTUUKU.

PA3LOEN 2. MEXAHWUKA

Tema 1. Kunematuka

Mexanauueckoe aBMKeHHe. OTHOCHUTEJIBHOCTH MeXaHHUYECKOTO
aBmkenud. Cucrema orcuéra. TpaeKkTopus.
ITepemenienne, CKOpocTh (CpelHAS CKOPOCThH, MIHOBeHHAasl CKO-
POCTB) U YCKOPeHNe MAaTepHAJBHOM TOUKH, UX MPOEKIIUN HA OCHU CH-
cTeMBI KoopauHAaT. CoKeHNe TepeMellleHUH U CI0MeHne CKOPOCTel.
PaBmomepHOe 1 paBHOYCKOPeHHOEe IPSIMOJHUHENHOe NBUMKEHUE.
T'padurn 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IYTH
U IepeMelleHts MaTepHuaJabHONM TOUKHU OT BPpeMeHH.
CBobomHoe majieHre. Y CKOpeHMte CBOOOJHOTO MaJeHusd.
KpuBonuneiinoe ABu:keHue. [IBUKeHe MaTepUaJAbHON TOUKH 110
OKPY/KHOCTH € IOCTOSHHOI IO MOAYJIIO CKOPOCThIO. YTJIOBasi CKO-
pocTh, AuHeliHasA ckopocTh. Ilepuoa u yactora obpanieHus. Ilen-
TPOCTPEMUTEJILHOE YCKOpeHue.,
Texnuveckue yempoilcmaea u npaKmuyeckoe npumMeHeHue; Cin-
IOMeTp, ABUKeHIe CHAPSAIOB, IleIHbBIe M peMEHHEIe Mepeaalmn.
Hemoncmpayuu
1. Mogenb cHCTeMBI OTCUETA, MJLIIOCTpAIuA KHUHeMaTHUeCKUX
XapaKTepUCTUK JBUKEHUSI.

2. TIpeoGpasoBaHue ABMIKEHUIH ¢ MCIOJb30BaHMEM IIPOCTHLIX Me-
XaHU3MOB.

3. ITameHMe Tesa B BO3AYyXe U B paspesKeHHOM IIPOCTPAHCTBE.
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4. HabmiofeHne ABUMKeHUSA Tesa, 6POIIeHHOT0 IOJ YIJOM K To-
PU30HTY W FOPU3OHTAJIBHO.

5. samMepeHUe yCKOpPeHUSI CBOGOAHOTO MaJeHHUs.

6. HanpaByiieHMe CKOPOCTH MPHU ABUMKEHUHU IO OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, naéopamopusie paéomuot'

1. UsyueHne HepaBHOMEPHOTO [BUMKEHUA C I[EJLIO ONpejleleHus
MT'HOBEHHO¥ CKOPOCTH.

2. UccnemoBanuie COOTHOIIEHUS MEXKAY TYTAMU, TPOHIeHHBIMHA
TeJIOM 3a TOCJIef0OBaTe/NIbHEIe PaBHBIE NPOMEXKYTKU BPeMeHU
IpU PaBHOYCKOPEHHOM JIBUXKEHWH C HAUaJbHOM CKOPOCTEIO,
paBHOM HYJIIO.

3. UsyueHue ABUKEHHUS IMTapUKa B BABKOU KUAKOCTH.

4. NzyueHue ABMIKEHUSA Tesa, GPOIMIEHHOTO TOPUBOHTAIBLHO.

Tema 2. AluHaMuKa

ITpunmnun orHocuTenbHoCcTU INanuies. Ilepsrlit 3akon HuioToHa.
HNuepumnantHEIe CUCTEMEI OTCUETA.

Macca tena. Cuna. IlpuHIun cymneprnosuniuu cuji. Bropoii 3akon
Hyuiorona ana matepuaibHoil Touku. Tperuii 3akon HeloToHa 1
MaTepuaJbHBEIX TOUEK.

3akoH BceMupHoOro Tarorenud. Cuna rskectu. [lepBaa rocmu-
YecKasg CKOPOCTE.

Cuina ynpyroctu. 3akon I'yka. Bec Tea.

Tpenue. Buasl TpeHus (MOKos, CKOJbBKeHUSA, KaueHmus). Cuia
Tperud. Cyxoe Tperne. Cuia TpeHUS CKOJBKEHUS W CHUJIA TPeHUA
nokos. KosdpdummuenTt Tpenusd. Cuiia cOnpoTUBNeHUS MPU IBUMKe-
HUU TeJjia B JKUAKOCTH WUJIU Trasze.

ITocrynarenbHoe 1 BpalaTeabHOe BUKeHIe aGCOTIOTHO TBEPO-
ro Teja.

MomeHT cuiBl OTHOCUTENBEHO ocH BpallleHus. Ilmeuo cunbl. Ye-
JIOBUSI PaBHOBeCHs TBEPJOTO Tesa.

Texnuveckue ycmpoilcmaea u npaxkmuieckoe npumMeHerue: oJ-
MIUTHUKY, JBUMKEHNE NCKYCCTBEHHEBIX CIYTHUKOB.

Hemoncmpayuu

1. fIBJleHVe UHEPITUMN.

2. CpaBHeHMe Macc B3aMMOAeCTBYIOIMUX TeJl.

3. Bropoii sakon HrioToHa.

4. smepeHue CUJ.

31ech U Jgajiee NIPUBOAUTCS PACIIMPEHHBIH IepedeHb J1aGOPATOPHBIX
paboT ¥ OWBITOB, M3 KOTOPOTO YUWTEeNL AejaeT BHIOOD IO CBOEMY YC-
MOTpeHHNI0 ¢ yuéroMm BrIGpanHoro ¥ MK m mmeloiieroca oGopyJoBaHUA.
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. CrnoxxkeHue cui.

. 3aBHUCUMOCTE CHJIBI VIIPYTOCTH OT AedopMaIun.

. HeBecomocThs. Bec Tesia Ipu yCKOPeHHOM MOABEMe U Taje-
HUWU.

8. CpaBHeHMe CUJ TPeHUS MOKOS, KAUeHUS W CKOJbKeHUS.

9. YcnoBus paBHOBecHusi TBEPAOTO Tesa. BUuEl paBHOBeCUS.

Yuenuueckuil axcnepumenm, nabopamoprnsie pabomat

1. UsydeHue ABU:KeHUA OpycKa M0 HAKJOHHOMN IJIOCKOCTH.

2. UccnegoBanne 3aBUCUMOCTH CHUJI YIPYTOCTH, BOSHUKAIOIIUX

B IPY:KUHEe U Pe3NHOBOM ofpasiie, OT UXx AedopMaImmu.
3. UccnemoBaHue yCJIOBUI paBHOBECHUS TBEPZAOIO Teja, MMeoIIe-
r'o OCh BpallleHusd.

-1 O W™

Tema 3. 3aKOHbl COXpPaHEHUA B MEXaHUKe

NMnynabe MaTepuaJibHONM TOUKHU (Tesia), CUCTeMbI MaTepUaIbHEIX
ToueK. UMIyabC CUJILI M MBMeHEHWe UMITYJIbca Tejla. 3aKOH coXpa-
HeHUs1 UMIyJabca. PeakTUBHOE JBUKeHUE.
Pa6ora cunrnl. MOIIHOCTE CHUJIBI.
Kuneruueckass sHeprus mMaTepuajbHoll Touku. Teopema 06 u3-
MeHeHUH KUHeTHUUYeCKOH BHepTUH.
ITorennmuantuaa sHeprus. IloTeHnuanLHas SHepTUs yOpPyro fe-
(opMupoBaHHOM NPY:KUHEI. [loTeHIIMaNILHAS BHEPTUSA TeJa BOIN3H
TIOBEPXHOCTY 3eMJIN.
ITorennuanbHBle U HelOTeHIUANBHEIE CUJIBI. CBA3L paGoOTHI He-
TMOTEHITUANBLHEBIX CUJI ¢ UBMeHeHUeM MeXaHWYeCKOH SHepruu CUCTe-
MBI TeJl. 3aKOH COXPaHeHUs MeXaHWYeCKOU BHeprumu.
Vupyrue u Heynpyrue CTOTKHOBEHUS.
Texnuueckue ycmpoiicmea u npaxKmuieckoe npumeHerue: BO-
JIOMET, KOMEpP, MPYRUHHLIN MUCTOJET, ABUKEHNE paKer.
Hdemoncmpayuu
1. 3aKkoH coxpaHeHHUA UMIIYJbCA.
2. PeakTuBHOE IBHIKEHHeE.
3. Ilepexoa moTeHIIMAJIBLHOMN 2HepTrUM B KMHETHUYeCKYI0o U obpar-
HO.

Yuenuueckuil axcnepumenm, nabopamopHsie pabomast

1. Usyuenne abGCcoONIOTHO HEYIPYroro yjapa ¢ HOMOIIEBIO ABYX
OVHAKOBBLIX HUTAHLIX MaATHUKOB.

2. UccnenoBaHue cBA3KU paGOTHI CUJLI ¢ U3MeHeHNeM MeXaHude-
CKOH BSHepruM TesJa Ha IpUMepe PaCTAKEHWUS Pe3WHOBOTO
KTYTA.
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PA3AEN 3. MONEKYNAPHAA ®U3NKA N TEPMOONHAMUKA

Tema 1. OCHOBbI MONEKYNAPHO-KUHETUYECKOM Teopuu

OCHOBHEIE TIOJIOXKEHUS MOJIeKYJISIPHO-KUHETUUeCKON Teopuun
¥ UX ONEITHOe ofbocHOBaHMWe. BpoyHoBcKoe aABm:keHue. [uddysus.
XapakTep ABUIKeHUS U B3aUMOJleHiCTBUSA UyacTuIl BeltecrBa. Moje-
JU CTPOEHUS Tas30B, JKUAKOCTEN M TBEPABLIX Tesl U OOLACHEeHWe
CBOICTB BellleCTBA HA OCHOBe 3TUX MojeJseii. Macca u pazMepnl MO-
nekyn. KommuectBo BemecTBa. [locTrogaHas ABoraapo.

TensoBoe paBHOBecue. Temmeparypa u eé masmepenue. IlIkana
remmeparyp Ilenscus.

Mopgens mpeanbHoro raza. OCHOBHOe ypaBHeHHEe MOJIEKYJSPHO-
KUHETHUYECKOM TeopHUH! HeaJLHOTO raza. AGCOIOTHAS TeMIepary-
pa Kak Mepa cpefHell KMHETHMUEeCKOH BHEPTHUH TEIJIOBOTO JIBUIKe-
Huda yacrtun, raza. [[Irkamna temneparyp KensBuna. 'azoBble 3ako-
HBl. YpaBHeHue MengeneeBa—Knamneiipona. 3akoH JlaabToHa.
WM3sonporiecckl B MiealbHOM T'as3e ¢ MOCTOSTHHBIM KOJUYECTBOM Be-
mecrBa. I'padpnueckoe mIpejcTaBlieHNe M30IPOIECCOB: M30TepMa,
nzoxopa, nzobapa.

Texnuveckue ycmpoilcmea u npaKmuyeckoe npumMeHerue: Tep-
MoMeTp, GapoMerp.

Hdemoncmpayuu

1. OupITEI, AOKAa3BIBAOINNME ANCKPETHOEe CTPOeHMe BellecTBa,

(dororpadum MOJIeKYyJT OpraHUYEeCKUX COeJUHEeHMI.

. OneITEI IO AUMPHY3UN KUJKOCTEH U ra3oB.

. Mojsenb 6pOyHOBCKOrO ABUIKEHHUS.

. Mogens onwita IllTepHa.

. OIBITEI, AOKA3LIBAIOIINE CYIIeCTBOBAHNE MEKMOJEKYIAPHOTO
B3auMojeiicTBIA.

. Mogens, nunmocTpupyomias Ipupoay AaBIeHUs ra3a Ha CTeH-
KU cocyha.

7. ONBITHI, UJUTIOCTPUPYIOIINE YpaBHEeHNEe COCTOSHUSA UIealbHO-

r'o rasa, M30IPOILECCHI.

Yuenuueckuil axcnepumenm, nabopamopHsie pabomast
1. OnpefeneHre Macchl BO3AyxXa B KJIacCHOM KOMHAaTe Ha OCHOBe
n3MepeHMil 00'FEMAa KOMHATEI, JaBJI€HUS U TeMIIepaTyphl BO3-

AyXa B Heii.

2. UccnenoBanue 3aBUCUMOCTH MEXKIY IapaMeTpaMU COCTOSHUSA
pas3peskeHHOTO rasa.

QU W N

o]

Tema 2. OCHOBbLI TEPMOAUHAMUKH

TepMO,Z[I/IHaMI/I‘{eCKaH cucreMa. BHYTpeHHHH oHeprud TepMOoaAn-
HaMHUUYeCKOl cucTeMBI M CIIOCOOBI eé maMeHeHHus. KojmuecTBo Te-
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JIOTEH M pabora. BHyTpeHHSsA SHeprusi 0JHOATOMHOTO UeaJIEHOTO
raza. Bugpl Tensionepefaun: TeIJIONPOBOJAHOCTE, KOHBEKITUS, W3-
naydyeHUe. Y leJIbHAS TeIJIOEMKOCTE BelllecTBa. Ko/lmuecTBO TeILio-
TEHI IPU TeIlJIoIepeaye.
ITonaTrue o6 aguabaTHOM Tpoltecce. IlepBEIil 3aKOH TepMOAMHA-
mMuku. IlpuMeHeHNe IepBOTO 3aKOHA TEPMOJMHAMMNKM K H30IIPO-
meccaMm. I'paduueckasi mHTepuperanusd paboTHl rasa.
Bropoii sakoH TepMmoamHaMuku. HeobpaTUMOCThL IIPOIECCOB B
mpupoe.
TensoBEle MamMWHEL. [IpUHIUNOEL AeifiCTBUS TeIJIOBEIX MAIIWH.
ITpeo6pasoBanus sHepTUU B TelJOBBEIX MamuHax. KIII TemsmoBoii
mamnabl. ITuka Kapao u ero KIII. 9KojiorudecKkue mpobjaeMbl Te-
TLJIOBHEPTreTUKH.
Texnuveckue yecmpoilcmaa u npaKmuyeckoe npumeHeHue; IBU-
raTeilbk BHYTPEHHEro cropaHms, GEITOBOI XOJOAUIBHUK, KOHUITH-
oHED.
Hemoncmpayuu
1. smeHeHUWe BHYTpPeHHEH SHePrUHM Tesjia IPW COBepIIeHUU pa-
OOTHI: BBLJIET NPOOKM U3 OYTBUIKU MOJ AelicTBUEM CXKaToTo
BO3/IyXa, HarpeBaHWe 3upa B JaTYHHOH TpyOKe MyTéM Tpe-
HUsA (BUIe0oJeMOHCTpAaIlus).
2. IzMeHeHVe BHYTpeHHell sHepruu (TeMIlepaTyphl) Tesa OpU
Teljonepeaaue.

3. OnpIT mo agmabaTHOMY pacIHIMpeHNIo Bo3AyXa (OILIT ¢ BO3-
IYIITHEIM OTHUBOM).

4. Mogenu mapoBoii TypOUHBI, ABUraTelid BHYTpeHHero cropa-
HUSI, PEAKTUBHOTO [[BUTATEJI.

Yuenuueckuil axcnepumenm, nabopamopHsie pabomat

1. UsmepeHue yaedbHON TeIJIOEMKOCTH.

Tema 3. ArperatHble COCTOAHUA BelyecTBa.
®dasoBble nepexoabl

ITapoo6GpasoBanue u KoHAeHcanusd. UcnapeHne u KumneHnue. Ab-
COJIIOTHAsI WM OTHOCHUTEeJbHAsl BJIAYKHOCTH BozAyxa. HacHIIeHHBIH
nap. YaeabHas TeloTa napoobpasoBaHusA. 3aBUCHUMOCTE TeMIlepa-
TYPHI KUIMEHUS OT JaBJIeHUs.

TBépaoe reno. Kpucrannmueckue u aMmopdHBIe Tela. AHMBOTPO-
nusa cBOMCTB KpucTtannoB. HKuarue kpucrannasl. CoBpeMeHHEIe Ma-
Tepuassl. [lmaBmeHne u KpucTanIu3anus. ¥ eJbHasI TeIJIoTa IJIaB-
Jeunsd. CybmumMaIius.

YpaBHeHUe TelJoBOTO GajaHca.

Texruueckue ycmpoiicmea U npaKmuieckKkoe npumeHeHue; TH-
TPOMETP U ICUXPOMETP, KAJOPUMETP, TeXHOJOTHUHN MOJYUEeHUSd CO-
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BpeMeHHEIX MaTepHuajioB, B TOM UNCJie HAaHOMAaTepHasoB, W HAHO-
TeXHOJIOTWH.

Hdemoncmpayuu

1. CBoiicTBa HaCLIINeHHBIX TIApPOB.

2. KuneHue npu MOHUIKEHHOM JaBJIeHWUH.

3. Cnocobsl n3MepeHUs BIAKHOCTH.

4. HabnrofieHe HarpeBaHWA W IJIaBJeHUA KPUCTATINUYECKOTO

BelllecTRa.

5. JleMoHCTpaIlis KPUCTAJLIOB.

Yuenuuweckuil axcnepumenm, nabopamoprnsie pabomat

1. sMepeHMe OTHOCUTENBHON BAAMKHOCTU BO3AyXAa.

PA3QEN 4. 3NEKTPOAUHAMMUKA

Tema 1. InekTpocTaTUKa

DIeKTpUsaIua TeJ. IJeKTpuuecKuil sapan. [lBa BuAa 3JIeKTpH-
YecKUX 3apAgoB. [IpoBOJHUKY, AUSJIEKTPUKY U TOJYIPOBOAHUKMN.
3aKkOH COXpaHEeHUdA BJIEeKTPUUYECKOTro 3apsja.

BsaumogeticrBue sapsagoB. 3akoH KyaoHa. ToueuHBIH BJeKTpH-
YecKWH 3apsj. JneKTpuuecKkoe nosie. HanmpakEHHOCTE BIeKTpHUYe-
ckoro noad. IIpuHOUN cyIeplo3UNNN BJIeKTpUUeckux momaeit. Jlu-
HUU HATPSAKEHHOCTH 3JIEKTPUUYECKOTO IOJIS.

Pabora cun snektpocratudeckoro moind. Ilorenmuan. PasHocTs
noreHuanoB. [IpOBOAHUKM M JUBJIEKTPUKH B BJEKTpoCTaTHUe-
ckoM moJie. [{msneKTpuyecKasi IPOHUIAEMOCTb.

AnerTpoéMKrocTs. KoHZleHCcaTOp. SJIEeKTPOEMKOCTE IJIOCKOTO KOH-
JlleHcaTopa. JHeprusa 3apaKeHHOro KoHleHcaTopa.

Texnuveckue ycmpoiicmea U npaKmuyeckoe npuMeHeHue:
BIEKTPOCKOI, BJIEKTPOMETP, BJIeKTPOCTATHUeCKas 3allluTa, 3a3eM-
JieHUe BJIeKTPONnpuGopoB, KOHAEHCATOD, KOMMMPOBAJILHEIN almapar,
CTPYUHBIN HpPUHTED.

Hemoncmpayuu
. YeTpolicTBO M IPUHIMII AefiCTBUSA dJIeKTpoMeTpa.

. BaumogeiicTBre HasIeKTPU3OBAHHEIX TeJI.

. OJIeKTpUUeCKOe T0Jie BaPSKeHHBIX TeJ.

. IIpoBOAHMKY B 3JIeKTPOCTATHYECKOM IIOJIE.

. dneKTpOCcTATHYeCKAas 3aIl[UTa.

. dusneKTpUKYU B 3JIeKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTEL BJIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT
TLJIOIIAAN MJIACTUH, PACCTOSTHUS MEXAY HUMU U ANSJIeKTPHU-
YeCcKOH NPOHUIAeMOCTH.

8. JHeprus 3apAKeHHOr0 KOHJleHcaTopa.

Yuenuuweckuil axcnepumenm, nabopamopHsie pabomat

1. UsmepeHue pJIeKTPOEMKOCTH KOHJEHcCATOpA.

1O OUl W

ON3NKA. 10—11 knaccel 25



Tema 2. MOCTOAHHDBIN 3NEKTPUYECKUIA TOK.
ToKM B pa3nunuHbix cpepax

OJIeKTPUUYECKUH TOK. ¥ CJIOBUS CYI[eCTBOBAHUS BJIeKTPUUECKOTO
Toka. UcTouHuku Toka. Cusna Toka. IlocTOGHHEIN TOK.

Hanpsskenune. 3akon Oma AJid yyacTKa ITeln.

OJIeKTpUUYEeCKOe CONPOTUBJEHMe. ¥YIeJIbHOe CONPOTHBJIEHNE Be-
mecrBa. [locnesoBaTentHOe, TapasieibHOe, CMeIlIaHHOe CoeuHe-
HIe IPOBOJHUKORB.

Pabora smekTpuueckoro Toka. 3akoH Isroyna—Jlenma. Moi-
HOCTH BJIEKTPUUECKOTO TOKA.

IJIC u BHyTpeHHee COIPOTHUBIeHNE NCTOUHNKA ToKa. 3aKoH Oma
A TMOJIHON (BaMKHYTOH) sjiekTpuUeckoii menu. KopoTkoe 3aMBbI-
KaHUe.

ONeKTpoHHAA TPOBOAUMOCTE TBEPJABLIX MeETAaJJIOB. 3aBUCH-
MOCTE CONPOTHUBIEHNSA METAJJIOB OT TeMIeparyphl. CBepXHpoBoO-
JVUMOCTE.

DIeKTpUUYeCcKUil TOK B BakyyMme. CBolicTBa BJeKTPOHHBIX MHYU-
KOB.

ITonynpoBoguuku. CobcTBeHHas W TpUMecHasi IPOBOAUMOCTEH
MoNynpoBogHUKOB. CBoiicTBa p—n-nepexoga. IlogynpoBOogHUKO-
BEIe TIPUOOPHI.

OJIEKTPUUEeCKHUIl TOK B pacTBOpaxX M pacIljIaBaX SJeKTPOJUTOB.
OJIeKTPOJUTUYECKASA AUCCONMMALUA. IJIEeKTPOIIUS.

DIeKkTpudeckuil ToK B raszax. CaMocTodATeIbHEIN I HecaMOCTOS-
TeJbLHBIN paspan. Monuuda. Ilnaszma.

Texnuueckue ycmpoilcmea u npaKmuieckKoe npumMeHeHue: aM-
IepMeTp, BOIBTMETP, PEOCTAaT, UCTOUHUKHM TOKAa, BJIEKTpPOHATpeBa-
TeJIbHEIe TPUGOPEHI, SJIeKTPOOCBETUTENEHEIE TPUGOPEI, TePMOMETP
CONIPOTUBJIEHUSI, BAKYYMHEIN AMOJ|, TePMUCTOPEI U (POTOPE3UCTO-
PHI, TOJYIPOBOAHUKOBEIN MO/, TaJbBaHUKA.

Hemoncmpayuu

1. UsmepeHue CUJILI TOKA U HATIPAXKEHUS.

2. 3aBUCHMOCTH CONPOTUBJIEHUS ITUJINHAPUUYECKUX TPOBOJHU-
KOB OT AJIMHEBI, IJIOMIAJM MMOIEepPeuyHOro ceueHUs U MaTepH-
ama.

CMelnanHoOe coelMHEeHNe MPOBOHUKOB.

ITpsamoe usmepenue 3C. KopoTkoe 3aMbIKaHMe rajibBaHnde-
CKOT'O BJIeMeHTa U OIleHKa BHYTPeHHero CONMpPOTUBIIEHUS.
3aBUCHUMOCTE CONIPOTUBJIEHUS METaJJIOB OT TeMIepaTyphI.
ITpoBogUMOCTE 3JI€KTPOJIUTOB.

HcrpoBoii paspsa U MIPOBOAUMOCTE BO3yXa.
OZHOCTOPOHHSA MPOBOMMOCTE UOAA.

W

R T &

26 MpumepHas paboyas nporpamma



Yuenuuweckuil axcnepumenm, nabopamoprnsie pabomat

1. UsyueHune cMemIaHHOTO COeJUHEHUS PE3WCTOPOR.

2. Usmepenne 3C nmcTouHNKA TOKA M €TI0 BHYTPeHHEro colpo-
THUBJIEHUS.

3. HabGmrofeHune 5JeKTpoamnsa.

MEXNPEAMETHBIE CBA3N

Nzyuenue Kypca ¢pusukm 6aszoBoro ypoBHsa B 10 KJjacce ocy-
IIEeCTBJISIETCA C YUETOM coflep:KaTeJbHBIX MeKIPeAMEeTHBIX CBS-
3eil ¢ KypcaMu MaTeMaTHKHW, OMOJIOTHMM, XUMWH, Treorpapuu mu
TEeXHOJOTHUH.

Mesxcnpedmemusie NOHAMUA, CEA3AHHLIE ¢ U3YUeHUEM
Mmemodoé HAYULHO20 NO3HAHUA: ABJIeHNe, HAYUHLIN PaKT, IUIIO-
Te3a, pusNUecKkasd BeIUWUYNHA, 3aKOH, Teopusi, HaGIIO/leHe, DKCIIe-
PUMeEHT, MOJIeJINpOBaHMe, MOJle/lb, U3MepeHMe.

Mamemamurxa: pellleHNe CUCTeMBl ypaBHeHWil; JIMHeilHasd
pyHKRIUs, napabosa, runep6osa, ux rpaduKU U CBOMCTBA; TPUTO-
HOMeTpUUecKMe (QYHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC;
OCHOBHOE TPUT'OHOMETPHUYECKOe TOXKJIECTBO; BEKTOPHLI M MX ITPOEK-
MY HA OCU KOOPAWHAT, CIAOKeHNe BEeKTOPOB.

Buonozus: MexaHWUeCKoOe ABUMKeHWe B JKUBOIM mpupoje, Aud-
(dysusi, ocMoc, TenJooOMeH KUBBIX OPTaHNU3MOB (BHUALI TelJIonepe-
JlauM, TeIJIOBoe PaBHOBecHe), SJIeKTpUUYecKye SBICHUS B IKUBOM
mpupoe.

Xumus: AUCKPETHOE CTPOEHWe BeIlllecTBa, CTPOeHHEe aToMOB
¥ MOJIeKYJ, MOJE BeIllleCTBa, MOJSIpHAas MAacca, TelJOBLIe CBOICTBA
TBEPABIX TeJ, JKUIAKOCTeill M Ta3oB, BJIeKTpUUeCKMe CBOMCTBa Me-
TAJJIOB, BJIEKTPOJNTHYECKAsS ANCCOMMUAINS, TaJlbBAHUKA.

T'eozpagusa: BIAKHOCTH BOBAYyXa, BeTpHI, 6apoMeTp, TepMo-
MeTp.

Texnonozusa: npeobpasoBaHVe ABUKEHWUIH C HCIOJIL30BaHUEM
MeXaHU3MOB, YUET TpeHUsI B TeXHWUKe, MOAINMNIHUKY, NCIIOJIL30Ba-
HMe 3aKOHA COXpaHeHWs MMIYJIbCAa B TexXHUKe (pakeTa, BOJOMET
WU T. 1I.), JBUTaTeJb BHYTPeHHETO CropaHusi, mapoBas Typ6uHa, ObI-
TOBOHM XOJIOAWJLHUK, KOHAUIIMOHEDP, TEeXHOJOTHUHN IOJYyUeHUs CO-
BpeMeHHEIX MaTepHuajioB, B TOM UWCJie HAHOMAaTepHuasoB, M HAHO-
TeXHOJIOTHH, BJIEKTPOCTATUUeCKasd 3allUTa, 3a3eMJeHNe BJIeKTPO-
npuGoOpoOB, KCEePOKC, CTPYHHEINH MPUHTED, BJIeKTpOHATpeBaTebHEIe
puGOPEI, 3JIeKTPOOCBETUTENbLHEIe TPUGOPEHI, TaJbBaHUKA.
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PA3LEN 4. INEKTPOAMHAMUKA

Tema 3. MarHuTHoe none. INEKTPOMArHUTHAsA UHAYKUNA

ITocTostHHEIe MAarHUTEL. B3auMoieficTBIe TOCTOSTHHBIX MATHUTOB.
MaruuTtHoe moje. BekTop MaruHuTHol nHaAyKIuu. IIpuHIUI cymep-
MO3UINK MaTrHUTHBLIX Iojeii. JImHuu mMarauTHoit mHAyKIUu. Kap-
THHA JUHUN MarHUTHON WHAYKIMU MOJIS MOCTOSHHEIX MAarHUTOB.

MaruuTHOe moJie TPOBOAHUKA ¢ TOKOM. KapTuHa TUHUN UHIYK-
UM MATHUTHOTO MOJS JJIUHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHY-
TOTO KOJILIEBOT'0 MPOBOJHUKA, KATYIIKKU ¢ TOKOM. OnEBIT Ipcreqa.
BzaumogeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, eé MOJYyJb U HallpaBJIeHUe.

Cuna JlopeHna, e€ MOAyJIb U HallpaBieHNe. [[BIKeHNe 3apA:KeHHON
YaCTUILLI B OHOPOAHOM MarsutHoM noJe. Pabota cuisl JlopeHna.

fBnenue siekTpoMarHuTHON MHAYKIMH. [IoTOK BeKTOpa Mar-
HUTHOU uMHAYKRIHHN. IC MHAYKIUU. 3aKOH BJeKTPOMAaTrHUTHOMN
naayriunu Mapanes.

BuxpesBoe aiekTpuueckoe noje. 3C UHAYKIIUN B IPOBOTHUKE,
JBUKYIIeMCS MMOCTYNATeJbHO B OJHOPOJHOM MarHUTHOM IIOJe.

IIpaBumno Jlenma.

NuayKTUBHOCTE. fIBJleHUe caMOMHAYKRITUU. I][C caMOMHAYKIINMN.

OHeprus MarHUTHOTO IOJA KaTYIIKKA C TOKOM.

DJIEKTPOMATHUTHOE TIOJIe.

Texnuveckue ycmpoilcmea U npaxKkmuieckoe npumeHerue; Imo-
CTOSAHHBIE MATHWTEHI, 3JIeKTPOMArHUTEI, BJIEKTPO/BUTATENE, YCKO-
pUTeJNN BJIeMeHTapHEIX YacTUIl, MHAYKIMOHHAS MeYk.

Hdemoncmpayuu

1. OneIT Apcrena.

2. OTKJIOHeHHMe BJIeKTPOHHOI'0 MyYKa MAarHUTHBIM ITIOJIEM.

. JIuHUY WHAYKIOUYN MATHUTHOTO II0JId.

. BaaumogeiicTBre ABYX MPOBOJAHUKOB C TOKOM.

. Cuna Awmmepa.

. HeiicTBue cunrl JlopeHa Ha MOHBI BJIEKTPOJIUTA.

. fIBneHMe BIIERTPOMATHUTHON MHAYKITMN.

. ITpaBumno Jlenma.

. 3aBucumocTh IJC MHAYKIIUU OT CKOPOCTH HM3MeHeHHs Mar-

HUTHOTO MOTOKA.

10. SdABneHKe caMOMHIYKITUMN.

Yuenuueckuil axcnepumenm, nabopamoprnsie pabomat

1. UsyyeHre MArHUTHOTO TOJS KATYIIKHA C TOKOM.

2. UccnepoBaHMe AeHCTBUS MOCTOAHHOI'O MAarHWUTa Ha paMKYy

C TOKOM.

3. UccnenoBanue siBIeHUSA BJIEKTPOMATHUTHON MHAYKI[WUH.

© 0TI Ok W
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PA3QEN 5. KONEBAHWUA N BOJIHbI

Tema 1. MexaHuuecKue U 3/1eKTPOMArHUTHbIe KonebaHus

KomnebarenbHasa cucrema. CBo6oJHBIe MexaHMUecKHe KoJeba-
Husd. lapmoHmueckne Kojaebauusi. Ilepmon, dacrora, aMILIINUTYAA
u (asa komebanuii. Ilpy:RuUHHLINA MasaTHUK. MaTeMaTnuyecKuii Ma-
ATHUK. YpaBHeHMe TapMOHUUeCKUX KoJiebaHUii. IlpeBpaleHue
SHEPTUM IIPU rapMOHHUYECKUX KOJe0aHMAX.

KonebarenbHbiit KOHTYp. CBOOOAHEIE BJIEKTPOMArHUTHEIE KOJIe-
6aHUA B WMAeaJIbHOM KoJebaTeJbHOM KOHTYpe. AHAIOTUA MeKay
MeXaHWYeCKUMU U 3JeKTPOMArHUTHEIMU KoJiebanuamu. dopmynaa
ToMcoHa. 3aKOH COXpaHeHWs SHEPruHM B WUAeaJILHOM KojeGaTenb-
HOM KOHTYpe.

ITpeacraBnenue o 3aTyXawMuX KojeGaHUAX . BEIHYKAeHHEIE Me-
XaHUYecKUe Kosebannus. PezoHanc. BLIHYM/eHHEBIe BJIeKTpPOMATr-
HUTHBIE KoJleGaHus.

ITlepemennbiit Tok. CUHycOMAAJNLHEIN IepeMeHHLIN Tok. Monl-
HOCTH IIepeMeHHOTO TOKa. AMIUIUTYZHOe U JeHCTBYIOINee 3HAUEHNEe
CUJILI TOKA W HATPSAXKEeHUS.

Tpaucdopmarop. IIpousBoacTBO, ITepefaua U NoTpebaeHNE DIEK-
TPUUYECKOH BHEPTHUU. IKOJOTHMUEeCKUe DPHUCKU IIPU IIPOM3BOICTBE
aneKTposHepruu. KynsTypa Ucionb30BaHUSA 3JAeKTPOIHEPrUH B IO-
BCEJHEBHOM JRU3HMU.

TexHuyeckue ycmpoiicmea U nPAKMuUYecKoe npuMeHerHue; dIeK-
TPUUYECKUI BBOHOK, TeHepaTop NepeMeHHOT'0 TOKa, JUHUU BJIeKTPOo-
mepead.

Hdemoncmpayuu

1. UccnegoBanme mapaMeTpoB KoJiebaTeJdbHON cHcCTeMEI (IIpy-

JKUHHBIN WIN MaTeMaTUYeCcKUil MadATHUK).

. Habmionenue 3aTyxalomux KoJjieGaHMii.

. UccnenoBanne cBOMCTB BHIHYKAEHHBIX KOJIeOaHMIA.

. Habaroaenune pesoHamca.

. CBOGOIHEIE BIEKTPOMArHUTHEIe KOoJIeOaHUA.

. OcunnorpaMMBbI (3aBUCHMMOCTH CUJIBEI TOKA M HANPSIXKEHUS OT
BpeMeHH) A/ BJAeKTPOMATrHUTHLIX KoaebaHuii.

7. Pe3oHaHC IpU MOCJIeOBaTeILHOM COeIMHeHUHN pesucropa, Ka-

TYIIKY UHAYKTUBHOCTU M KOHJEHCATOpA.

8. Mojiesib IMHUU BJEeKTpoNepeaaun.

Yuenuueckuil axcnepumenm, nabopamoprnsie pabomat

1. McenenoBaHue 3aBUCUMOCTH epuoJa MaJbIX KoJebaHuil rpy-
3a Ha HUTH OT AJIMHEI HUTH U MaccChl Ipysa.

2. UccnegoBanue mepeMeHHOTO TOKA B IeNW M3 MOCJIE/IOBATEb-

HO COeIMHEHHLIX KOHJeHCATOpa, KATYIIKHU M Pe3ucTopa.
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Tema 2. MexaHuyecKue U 3NEKTPOMarHUTHbIE BOJIHbI

MexannuecKkne BOJHEI, YCJIOBUSA pacupocTpaHenus. [lepuon. Cko-
POCTE paclpoCTpaHeHUsd W JJIHMHA BOMHEBIL. IlomepeuHkble M MPOOIE-
HBIe BOMHEI. HTephepeHIUa U AUPPARIINA MeXaHUUYeCKUX BOJIH.

3ByK. CKOpOCTEL 3ByKa. ' poMKOCTEL 3ByKa. Bricora ToHa. TeMmGp
3BYKA.

OJIEKTPOMATHUTHEIE BOJIHBL. YCJIOBUSA W3IYUeHUS BJIEKTPOMAr-
HUTHBLIX BOJTH. BeanMHasd opueHTanus BekTopos E, B, U B 3JIeKTpo-
MarauTHOM BosiHe. CBOMCTBA 5JeKTPOMATHUTHEIX BOJIH: OTpaiKe-
HHUe, TpeJoMJIeHUe, MOJIpU3anus, Audpaknusd, nHTepdhepeHIA.
CKOpPOCTE BJIEKTPOMArHUTHEIX BOJIH.

IIrana sMeRTPOMATHUTHBLIX BOJH. I[IpuMeHeHMe BJeKTpoMar-
HUTHBLIX BOJIH B TeXHUKe U GBITY.

ITpuHIUOEI paguoCBA3Y U TeleBUAeHUs. Paguorokamnms.

OJIeKTPOMATHUTHOE 3arpssHeHNe OKpYIKalolieil cpejbl.

Texnuveckue ycmpoilcmaea u npaKmuyeckKoe npumeHerue: My-
3BIKAJILHBIE MHCTPYMEHTHRI, YILTPA3BBYKOBAas IUArHOCTUKA B TeXHU-
Ke W MeJWIlWHe, pajap, paJNoONpUEMHWK, TeJeBU30p, aHTEeHHA,
Tesepon, CBU-meus.

Hemoncmpayuu

1. O6pagoBaHMe W pacIpOCTpaHeHWe IOMEePeUYHBIX M IPOJOJb-

HBEIX BOJIH.
2. Konebnmwiileecs TeJlo KaK UCTOUYHUK 3BYKa.
3. HaGmoneHue oTpaskeHUs U IPEJIOMIIEHNSI MeXaHNUECKUX BOJIH.
4. HabnoneHve mHTepdepeHINN U AUGPaAKIUN MeXaHUUYeCKUX
BOJIH.

5. 3BYKOBOI1 pe3soHaHC.

6. HabmroeHre CBA3W I'POMKOCTH 3BYKa M BBICOTHI TOHA C aM-
IJIUTY oM 1 YacToToi KoJieOaHUIA.

7. UccnenoBaHre CBOMCTB BJIEKTPOMATrHUTHEIX BOJIH: OTPayKeHUe,

peJioMJIeHUe, TOJASApU3ausd, Tupparkius, UHTepdhepeHITus.

Tema 3. OnTukKa

Teomerpuueckass ontura. IIpsaMonnHeliHOe pacHpocTpaHeHNe
cBeTa B ogHopoaHol cpene. JIyu cBera. ToueuHnblil MCTOUHUK CcBeTa.

OTpaskeHMe cBeTa. 3aKOHLI oTpaxkeHusa cBera. IlocTpoeHue nso-
OpaskeHUI B MJIOCKOM 3epKaJie.

ITpenomiienne cBeTa. 3aKOHEI IpeJiIoMJIeHNA cBeTa. AGCOIOTHBIH
TokKazaTens mpenomaenud. IlonmHoe BHyTpeHHee oTpaskenue. Ilpe-
JMeIbHBIM YroJl MOJIHOTO BHYTPEHHEro OTpaskeHus.

Hucnepcus cBera. CaoKHEBIN cocTaB 6esioro cBera. IlBer.

Cobuparlue u paccenBatomniue JuH3bl. ToHKasa AuH3a. Dokyc-
HOe pacCTOsHWe W ONTHYecKas cuJjia TOHKOHM nuuHaHl. [locTpoeHme
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uzobpaxkeHnii B cobupaloliux 1 paccenBaONIuX JUH3aX. Popmysia
TOHKOM JUH3LI. Y BeJinUeHUe, AaBaeMoe JUH30M.

IIpegenbr TpUMEHUMOCTH T€OMETPUUYECKOH ONMTHUKU.

BonnoBast ontura. Unrephepenius ceera. KorepeHTHEIE NCTOUHU-
Ku. YcJIoOBUS HaOMIOAeHUSA MaKCUMYyMOB 1 MUHUMYMOB B WHTep(depeH-
IOHHON KapTWHEe OT BYX CUMH(MAZHBEIX KOTePEeHTHBLIX MCTOUHUKOB.

Hudpariusa cBera. [udppakiinonHasa pelléTra. ¥ cJioBrue HabJo-
JIeHUs TJIABHBIX MaKCUMYMOB IIPY MaJleHUU MOHOXPOMAaTHUYECKOTO
cBeTa Ha AUPPAKIUOHHYIO PEIIETKY.

ITonapuszamus cera.

TexHuueckue ycmpoiicmea u npaKmuieckoe npumererue; OUKN,
nyna, doTroanmapaT, TPOEKIMOHHEIN ammapar, MUKPOCKOII, Teje-
CKOT, BOJIOKOHHAS ONTHUKA, NUPPAKRIIMOHHAS PeIléTKa, MOJITPONI.

Hdemoncmpayuu

1. ITpamonmHeiiHOe pacupocTpaHeHNe, OTpaskeHNe U IIpeJoMJie-
HUe cBeTa. OUTHUUYecKHe IPUGOPHI.

ITonrnoe BHyTpeHHee oTpaxkeHme. Mojieas CBeTOBoOJA.
HUccnegoBanne cBoiicTB u3obpaskeHnil B JIMH3AX.

Mopgenu Mukpockoma, Tejeckona.

Hab6monenne nHTepdepeHIIUN cBeTA.

Hab6mionenue nugpakiium cBeTa.

Hab6mionenue nuciiepcuu cBeTa.

ITonyuenue cmeKTpa ¢ MOMOIIBIO TPU3MEI.

. ITonyuenwne crneKTpa ¢ MOMOIIBIO AUPPAKIIUOHHON PeITETKU.
10 Hab6mioaenne noasipusalium cBeTa.

Yyenuueckuil sxcnepumenm, naéopamopHnsie pabomul
1. UsmepeHue TToKazaTes sl IPeJIOMIeHUS CTeKJIA.

2. UccnenoBanue cBOMCTB U3o6paskeHnil B JUHBAX.

3. HabirofeHue AuMCIepCUU CBeTA.

PA3LEN 6. OCHOBbI CMELUMAIBHOM TEOPUN OTHOCUTENBHOCTU

T'paunel IpuMeHUMOCTH KJaccuueckoil MexaHuku. IlocTynaTel
CcHeInuaabHONM TEOPHUH OTHOCHUTEJLHOCTH: MHBAPUAHTHOCTL MOAYJIS
CKOPOCTH CBeTa B BaKyyMe, IPHUHIIUI OTHOCUTEJIBLHOCTH OiH-
miTeiiHa.

OTHOCUTEIBLHOCTL OJHOBPEeMEHHOCTH. 3aMe/IieHle BpeMeH! U CO-
KpallleHle AJIUHEL.

SHeprusd U UMIYJILC PEJSATUBUCTCKOI UACTHITEI.

CBsA3L MAcCCHI ¢ bHeprueil 1 UMIYJILCOM PeIATUBUCTCKOIN YacTH-
B, DHeprusd MOKOod.

© RSO N
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PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemeHTbl KBAHTOBOWU ONTUKMU

®otonrr. Gopmyina Ilnanka cBA3U sHepruu QPOTOHA C er'0 YACTO-
TOM. JHeprus U UMNOYJabc PoToHA.

OTKpEITHE U HccaeaoBaHue poroadpderta. OnbiTel A. I'. CTomero-
Ba. 3aKOHHI poToadpderTa. ¥ paBHeHHUe JUHINITeIHA AJ1d oTosddek-
Ta. «KpacHas rpanauita» goroadderra.

Hasnenne cBera. OuriTel 1I. H. JleGenesna.

XumMnuueckoe AelicTBUe cBeTa.

Texnuveckue ycmpoilcmea u npaxkmuyeckoe npumererue: Go-
TOBJIEMeHT, QOTONATUNK, COJTHeUHad 6aTapes, CBETOLUOM.

Hdemoncmpayuu

1. ®orosdderT Ha yCcTaHOBKE ¢ ITUHKOBOM IIJTacTHUHOM.

2. UccnenoBaHue 3aKOHOB BHelllHero GoTosdpdeKTa.

3. CBeroguon.

4. ConneuHas 6aTaped.

Tema 2, CrpoeHue aToma

Mogenr aroma Tomcoma. OnbiThl Peszepdopia 1o pacceaHHIO
o-yactut. IlmanerapHasa mojens aroma. Ilocrynarel Bopa. Usiy-
YeHWe U HOrJIomeHne OTOHOB IIPU IIepexojie aToMa ¢ OJHOTO YPOB-
HS dHeprum Ha Apyroii. Buasl cnekTpoB. ClieKTp YpoBHe sHepruu
aToMa BOJOPOAA.

Bonanosrie cBoiicTBa uactuil. Boausl ae Bpoiiasa. Kopnyckyasap-
HO-BOJIHOBOM AyaJin3M.

CrnoHTaHHOEe W BEIHYIKJIeHHOE UBJIYUeHUE.

TexHuueckue yempoilcmea U npaKkmudeckoe npumMererue; clek-
TpaJbHLIN aHaJdU3 (CIIeKTPOCKOI), Jasep, KBAHTOBLIHA KOMIILIOTED.

Hdemoncmpayuu

1. Mogens onwiTa Pesepdopaa.

2. OnpepesieHne AIVHEI BOJHEI Jia3epa.

3. HabGmiofenne AUHeHYaTHIX CHEKTPOB HU3JIYUEHN.

4. Jlazep.

Yuenuueckuil axcnepumenm, nabopamopHnsie pabomat

1. HabnaomeHne JJUHeNUATOTO CIIeKTpA.

Tema 3. AtomHOe aapo

OKCIIepUMEeHTHI, JOKAa3EIBAIOIINE CJIO¥KHOCTE CTpoeHud Aapa. OrT-
KpHITHe paguoaKTHUBHOCTHU. OubIThl Pesepdopnaa mo ompejesieHUIO
cocTaBa paJHOaKTHUBHOTO nanyueHus. CroiicTBa anbda-, 6eTa-, ram-
Ma-usJyueHusi. BnusgHMe pailuoaKTUBHOCTH HA JKUBLIE OPraHU3MEI.
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OTrpBITHE TIpOTOHA U HeliTpoHa. HykaonHasa Moaent saapa I'efizen-
6epra—HWBaHeHKo. 3apsaa Aapa. MaccoBoe uuciio gapa. VB0TOILI.

Anbda-pacnaa. IJeKTPOHHLIN U IOBUTPOHHLINA OeTa-pacman.
Tamma-uznyueHme. 3aKOoH paJUoOaKTUBHOTO paciaja.

OHeprusd CBA3UW HYKJOHOB B Ajape. fnepHiie cunwl. [lederT mac-
CHI AJpa.

HAnepurie peaknuu. [leneHne u CUHTE3 sAAeP.

Anepuniii peaktTop. TepMmosaepHEBIl cuHTes. IIpobiieMbl U mep-
CIIEKTUBEI SIIePHOM SHEPTETUK M. DKOJIOTMUECKHe acIeKTHl AAepHOMH
SHEPTeTUKH.

OyieMeHTapHBIe YacTUIEI. OTKPEITHE MO3UTPOHA.

MeToarr HabnOAeHUA U PETUCTPAIUN BJIeMeHTaPHBIX UaCTHIIL.

dyugaMmeHTa bHBIe B3aumMoelicTBUsA. EAMHCTBO (QU3MUYECKOM
KapTUHEI MUpA.

Texnuveckue ycmpoilcmea U npaxkmuyeckKoe npumeHeHue; Io-
3UMeTp, KaMepa BunabcoHa, sAflepHBLIN peakTop, aToMHas 6omba.

Hemoncmpayuu

1. CuéTUYNK MOHUBUPYIONIUX YACTHII.

Yuenuueckuil axcnepumenm, nabopamopHsie pabomat

1. UccnegoBaHue TpeKOB YacTull (1o TOTOBBIM (poTorpadusam).

PA3QEN 8. INNEMEHTbI ACTPOHOMUU
N ACTPODU3UKH

JTankl pasBUTUA acTpoHoMuU. IIpUKJIagHOe 1 MHUPOBO3ZpeHUE-
CcKOe 3HaueHNe acTPOHOMMUMU.

Bupg sBésaHoro Heba. CozBe3qus, sdpKHe B3BE3ABI, IJaHETHI,
UX BUJANMOE JBUIKeHUe.

CostHeuHas cucTeMa.

Comanme. CosHeuHass aKTUBHOCTE. McTouHuUK sHeprum CoJHIIa
M 3BE3MA. 3BE3ABI, UX OCHOBHLIe XapaKTepucTuku. [marpamma
«CHeKTpaJbHEINA KJacC — CBeTHMMOCTL». 3BE3LI IVIaBHOM MocJea0-
BaTeJIbHOCTU. SaBHUCHMOCTL «MacCa — CBETHMOCTL» [JIsI 3BER]T
TJIaBHOM IociiefloBaTeJIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. Co-
BpeMeHHEIe TIpe/icTaBIeHUA 0 MPONCXokAeHNN 1 sBoaonun CoJtH-
IIa W 3BEé3]. OTalbl JKM3HU 3BE3].

Mineunsiii IIyre — Haria INagaktuka. IlososkeHre U ABUMKeHUE
Conuma B Nanakruke. Tunsl raakTuk. PaguorajJakTuKU 1 KBasa-
pul. UépHEbIe ALIPH B AApax rajlakKTuK.

Bcenennas. Pacmupenue BeesienHoll. 3akoH Xa66sa. Pazberanue
rasakTuk. Teopusa Bojbiioro B3peiBa. PeJIMKTOBOe U3JIyUeHNE.

MacniTabHas cTpykTypa BeesenHoii. MeTarajgakTuka.

Hepeménnble 1pobiieMbl aCTPOHOMMUH.
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Yuenuuecrkue nabnrwdenus

1. HaGaiomeHnss HeBOOPYKEHHLIM IVIa30M C HCIIOJb30BaHUEM
KOMIIBLIOTEPHEIX IPUJIOMKEHHHN IJIA OIpeelieHUs MOJOMKeHUs
HebGecHBIX 00BLEeKTOB Ha KOHKPETHYIO JaTy: OCHOBHEIE CO3Be3-
ausd CeBepHOTO HOJIYIIAPUA U SIPKUe 3BE3EI.

2. HabmiofeHusa B TejlecKoll JIYHEI, IJIaHeT, MJieunoro IlyTu.

OBOBLWAKLWEE NOBTOPEHWNE

Ponp pusurm u acTpoHOMHUM B SKOHOMHUYECKOH, TeXHOJOTHUYe-
CKOI, COIMANBHOM U BTHUUECKON cdepax AesiTeIbHOCTH UeJIOBEKa;
pOJIL U MecTo PUBUKY U aCTPOHOMUM B COBpeMeHHOH Hay4YHOM Kap-
THHEe MWUPA; POJib QUIUUECKOH Teopuu B GQOPMHUPOBAHUY IpPeCTaB-
JNeHUH o puUBMUecKON KapTUHe MUPA, MeCTO (PUBNMUYECKON KapTUHEI
MHpa B oOIleM pAJAY COBPeMEHHEBIX eCTeCTBeHHO-HAYUYHBIX IIPej-
CTaBJIeHUH O IpUpPOJe.

MEXNPEAMETHBIE CBA3K

WNzyuenue Kypca ¢pusuku 6a3o0Boro ypoBHdA B 11 KJjacce ocyliecT-
BJISIETCS C YUETOM CO/lepPsKaTeLHEIX MesKITpeIMeTHEIX CBA3e ¢ Kyp-
caM¥ MaTeMaTWKW, OMOJIOTUH, XUMWH, Teorpadmu U TeXHOJIOTHH.

Mesxcnpedmemusie NOHAMUA, CEA3AHHLIE ¢ U3YUeHUEM
Mmemodoé HAYUHOZO NO3HAHUA: ABJIeHNe, HAayUYHBINA (aKT, T'u-
noresa, ¢pusnuveckas BeIWUNHA, 3aKOH, TeOpUsi, HaOJIO/leHIe, SKC-
TIepuMeHT, MOJIeJINpOBaHMe, MOJie/lb, U3MepeHue.

Mamemamuxa: pellleHWe CUCTeMEl ypaBHeHUil; TpPUTOHOMe-
Tpuyeckue QYHKIUN: CHHYC, KOCUHYC, TAHTeHC, KOTAHI'eHC; OCHOB-
HOe TPUTOHOMEeTPHUUYECKOe TOKIEeCTBO; BEKTOPHLI U UX NMPOEKIIUU Ha
OCH KOOPAWHAT, CJI0KeHNe BeKTOPOB; MPON3BOHEIE BJIeMeHTaPHBIX
PYyHKIMI; TpU3HAKY TOAOGUS TPeyrolbHUKOB, OlpefiesieHe ILJI0-
maam mwiIockux Guryp m o6béMa Tell.

Buonozusa: snekTpuyecKkye SIBIeHUS B JKUBOHM Mpupoje, KoJje-
faTe/bHEIe [IBUMKEHUsI B YKUBOI IpUpo/ie, ONTUUYECKNe SBICHUS B
JKWUBOM MpUpoje, AeliCTBYe paAnalnuy HA KUBBIe OPTaHU3MEL.

Xumus: cTpoeHMe aTOMOB U MOJIEKYJI, KDUCTAJLINYecKasd CTPYK-
Typa TBEPALIX TeJl, MeXaHWU3MEI O0pazOBaHUsS KPUCTAJLIMYECKOMN
PeIéTKN, CIeKTPaJLHEIN aHATNUS.

I'eozpagus: MarHUTHEIE MTojoca 3eMJIM, 3ajle)KU MarHUTHBIX Py,
(poTocrEMKA 3eMHOM ITOBEePXHOCTH, TIPe/ICKa3aHe 3eMJIeTPSICeHUH.

Texnonozusa: TUHUY 3JIeKTpOliepeiad, TeHePaTOp ITepeMeHHOTO
TOKA, BJIEKTPOABUTATENb, MHAYKIMOHHAA IeYhb, pajap, paguonpu-
6MHHK, TeJIeBU30p, aHTeHHa, TeJjieoH, CBU-nieunb, NpoeRITMOHHBIN
ammapar, BOJTOKOHHas ONTHUKA, COJIHeUHass Garapes.
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TEMATUYECKOE NNAHUPOBAHME

10 KJIACC (68 u)

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BUABI JeATeJIbHOCTH y‘I.‘:l]J.[I/IXCSI1

PA3JEJ 1. PH3HKA H METOJbI HAYYHOT'O IIOSHAHHA (2 q)

Ddusura u MeTOObL
HAaY4YHOTI'O IIO3HaHUA
(29)

Pdusuka — HayKa o npupofe. Hayunsle
MeTOJ bl IIO3HAHUA OKPYKaIOIlero Mupa.
Ponb skcnepumeHTa U TeOpHUU B IIpoIlecce
TIOBHAHUSA IPUPOABI. IKCIIEPHMEHT

B pusmKe.

Mogenuposanue GusnUecKUX ABJIEHUN U
npoiieccoB. Hayunrle runoresnl. Pusnue-
CKHe BAKOHHI U Teopuu. ['paHUIEI IIpuMe-
HUMOCTH QUBNUeCKUX 3aKOHOB. IIpunannun
COOTBETCTBUA.

Ponr u mecro pusuky B GOpMEPOBAHUHU
COBpeMeHHOI HayuHO} KapTHHBI MUDAa,

B IPaKTHUUYeCKOll JeATeJbHOCTHU JoJeil

Pa6oTa B rpyIme o IMOATOTOBKE KOPOTKUX CO-
00IIeHNI 0 POJNM U MecTe QPU3UKHU B IPAKTHU-
YyecKoH JeATeIbHOCTH JIoJei.

OcBoeHNe OCHOBHLIX IPUEMOB PAGOTHI ¢ ITHU(-
poBoit maGopaTopueit no pusuKe

! TIpu paspaGoTke paGoueil TporpaMMBI B TEMATHUECKOM ILIAHMPOBAHMY JOJSKHBI GbITH YUTEHbI BO3MOMKHOCTH HCIIOb-
30BaHUA BJIEKTPOHHBIX (IIU(MPOBLIX) 06GPaBOBaTEeIbHEIX PECYPCOB, ABISIONINXCS YIeGHO-MeTOINUECKUMY MaTepuaaiaMu
(MynbTHMe U HbIe IPOTPaMMEI, BJIeKTPOHHBIe YUeOHUKY U 3aJaYHUKU, 3JIeKTPOHHBIe GUOINOTeKH, BUPTyalbHbIe Ja-
GopaTopuM, UTPOBEIe IPOTPAMMEIL, KOJJIEKITUY ITU(PPOBBEIX 06pa3oBaTeIbHBIX PECYPCOB), PeaIuBYyOIUX JTUIAKTHYECKTe
BoamozkHOocTu VKT, cogepskanne KOTOPBIX COOTBETCTBYET BaKOHONATEILCTBY 06 00pasoBaHUU.
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

PASJEJ 2. MEXAHHUKA

(18 u)

Kuumematuka
(59

Mexannueckoe ABuUKeHUne. OTHOCHTEND-
HOCTb MeXaHWYeCcKoTO ABmiKkeHuA. CucreMa
orcuéra. TpaekTopus.

Ilepemerienne, CKOPOCTH (CpPeJHASI CKO-
poCTh, MT'HOBeHHAs CKOPOCTD) M YCKOpeHTe
MaTepHalbHON TOUKM, UX IPOEKIUN Ha OCH
cucTeMbl KoopauHaT. ClloyKeHUe IlepeMelrie-
HUHN U cJIOKeHUe CKOpoCcTei.

PaBHOMepHOe 1 pPaBHOYCKOPEHHOe
npAaMoanHeiinoe nBukenue. I'papuru
3aBUCUMOCTY KOODIWHAT, CKOPOCTH,
YCKOpeHUsA, IYTH U IIepeMeIleHus
MaTepHabHOM TOUKY OT BPpEeMeHM.
CBoGogHoe najeHue. Y CKOpeHUue CBOGOIHO-
To maJieHuA.

Kpusonuneiinoe apukenue. [IBUKeHMe Ma-
TepUaabHOH TOUKU IO OKPYIKHOCTH C IIO-
CTOAHHOH II0 MOZYJIIO CKOPOCTBLIO. ¥ TyIOBasd
CKOPOCTb, JIHUHeiiHaA ckopocTh. Ilepuon

u gyacToTa obparenud. l{eHTpocTpeMuTe b-
HOe YCKOpeHUTe

IIpoBeneHIe sKCIIepUMEHTA: U3YUeHNe HepaB-
HOMEPHOTO ABUIKEHUS C I1eJIbI0 OIpee/eHn T
MTHOBEHHOI CKOPOCTH; MCCIeOBAHNE COOTHO-
IeHUS MeKIY TYTSIMU, TPOHJeHHLIMHU TeJIOM
3a ToCJeNoBaTe/IbHEIe PaBHBIE IIPOMEIKYTKHU
BpeMeHU IIpHU PAaBHOYCKOPEHHOM IBUIKEHUU

C HAYAJbHOH CKOPOCTBIO, PABHOI HY/I0; H3yUe-
HUe IBUIKEeHUSA ITapuKa B BA3KOH JKHUIKOCTH.
O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUYECKHUX YCTPOIHCTB, TAKUX KaK: CIUAO-
MeTp, IeIHble U peMEHHbIe Iepefaul ABUIKe-
HUS; ¥ YCJIOBHUH uX 6e30IaCHOTO HMCIIONbLR0OBA-
HUSA B IIOBCEeAHEBHOH 3KM3HMU.

Peltenne pacuéTHBIX 3aJau ¢ ABHO 3aJaHHOI
(GU3UUECKOH MOIeIbIo C UCIIOAB30BAHNEM OC-
HOBHBIX ()OPMYJ KMHEMATHUKH.

ITocTpoeHue U aHaau3 Irpa@UKOB 3aBUCUMO-
cTeil KNHEeMAaTHUeCKUX BeJIWUYHNH OT BpeMeHH.
PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX OIBITAX M OKPY:Kalolllel KU3HH: PaBHO-
MepHOe M paBHOYCKOpPeHHOe MPIMOJuHeHHoe
OBHUIKeHMe, cCBOOOAHOe MafeHne Tell, TBUMKe-
HUe TI0 OKPYIKHOCTH.
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OnncaHme MeXaHUYECKOTO JBUIKEHUA C UC-
noJab3oBaHueM GUBUUECKUX BeJIUUUH: KOOD-
OUHATa, OIyTh, lepeMellleHne, CKOPOCTh, YCKO-
peHUue.

PaGora B rpynnax opu NIaHUPOBAHUM, IIPOBE-
JeHUY ¥ WHTepIpeTalul pesyIbTaTOB OILITOB
¥ aHaJIuBe AOIOJHUTENbHBIX UCTOYHUKOB WH-
dopMmauu o TeMe

JunaMuKa
(7 9)

ITIpuanun orHocuTensHOCcTH [Manuied.
ITepsriit 3axon HruioTona. MUHeplrimanibHbIe
CHCTeMBbI OTCUETA.

Macca Tena. Cuna. [IpuHIIUI cynepro3u-
nuu cui. Bropoii sakoH HrioToHa nja Ma-
TepuanbHOit Touku. Tperuit 3akoH Hrioro-
Ha A4 MaTepHaJbHBIX TOUEK.

3aKOH BCeMUPHOTO TAroTeHuA. Cuiia TaAKe-
ctu. IlepBasg KocMuUecKas CKOPOCTh.
Cuina yupyroctu. 3akoH I'yka. Bec Tena.
Tpenne. Bunrl TpeHusa (IIOK0A, CKOIbIKe-
Hud, KaueHusd). Cuna TpeHuda. Cyxoe Tpe-
Hue. Cujla TPeHUSA CKOJIbMKEHUA U CUJa
TpeHus nokod. KoadpduinueHt TpeHu.
Cuia CONIPOTUBIIeHNA NIPU ABUIKEHUU Teja
B JKUJAKOCTH WJHU Tase.

IloctynaTenbHOe 1 BpalllaTelbHOE ABUIKe-
HUe abCOoJIOTHO TBEPAOTO Teja.

MoMeHT CHUJIBl OTHOCHTEJBHO OCH Bpallle-
Hudg. Ilneuo cuabl. YciaoBusa paBHOBECHS
TBEPIOTO TeJja

IIpoBeneHMe sKCIIepUMEHTA: UCCIeJOBaHIE
3aBHCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX
B IPY:KUHEe U Pe3UHOBOM o0pasllie, OT UX
TedopMaIlnm; U3yUeHUe NBUKeHUA OpycKa
IO HAKJOHHON IIJIOCKOCTH; MCCJIeJOBaHNe
YCJIOBUH paBHOBeCHUA TBEPJOTO Teja, UMeIo-
I1eTo OCh BpAIeHU .

O0bsAcHeHNe 0COOeHHOCTell paBHOMEPHOTO U
PaBHOYCKOPEHHOTO IPAMOJHUHEeIHOTO IBUKe-
HUA, CBOGOJHOTO IajJeHus Tell, JBUMKeHU

M0 OKPY’KHOCTH Ha OCHOBe 3aKOHOB HbioToHA,
3aKOHa BCEMHUPHOTO TATOTEHUA.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUECKUX YCTPOHCTB, TAaKUX KaK MOAIINII-
HUKH.

O0bscHenne ABUIKEHUSI MCKYCCTBEHHBIX CITYT-
HUKOB.

Pelrenne pacuéTHBIX 3ajau ¢ ABHO 3aJaH-
HOIl QpusMUecKol MOJebIo C HCIOJIb30BAa-
HHUeM OCHOBHLIX 3aKOHOB M )OPMYJ JHHA-
MHUKH.
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX ONBITAX W OKPYIKalolllell KM3HU: UHeD-
nusA, B3auMojeiicTBUe TeJl.

Ananmns QUBMYECKUX IIPOLECCOB U ABJIEHUN

C UCIIOJIBL30BAHNEM 3aKOHOB M IPUHIIUIIOB:
3aKOH BceMUpHOTO TAroTenud, I, IT u III
3axoHbl HbloTOHA, IPUHIUI CYIEePIO3UIIAN
CHUJI, IPUHIIAI PABHOIPABHOCTY MHEPIINAb-
HBIX CHCTEeM OTCcuéTa

3aKoHBI COXpaHeHNA
B MeXaHHUKe
(6 9)

Nmnynsc MaTepuaibHONR TOUKHE (Tesa),
CHUCTeMbl MaTepHalbHLIX ToUeK. UMIOYIbC
CUJBI U M3MeHeHHNe UMIYJbca Tesa. 3aKoH
COXpaHeHUSI UMOyJbca. PeaKTHBHOE IBU-
JKeHue.

PaGora cuibl. MOIITHOCTL CHUJBI.
KunmeTnueckas sHeprusa MaTepHaJabHOMN TOU-
ku. Teopema 06 mBMeHeHUN KUHETHUECKOH
SHepPTHUH.

Ilorennuanbuaa sHeprud. IloTeHInaAbHAS
SHePTHus yIupyro AeGOpPMUPOBAHHOH MPYIKHU-
Hbl. IToTeHnnanabHasa SHeprusa Tejaa BOIUBH
TMOBEPXHOCTH 3eMJIHU.

IToTeHmnmanbHble U HEOTeHIINATLHEIE
cuabl. CBA3L paboOTHl HEMOTeHIINAIbHBIX

IIpoBenenme sKcnepuMeHTa: UByUeHUe abco-
JIIOTHO HEeYIPYTOTro yZapa ¢ IIOMOIIBIO JBYX
OIMHAKOBBIX HUTAHBIX MAATHUKOB; UCCIIENO-
BaHVe CBA3U paGOTHI CUJILI C MBMeHeHUeM Me-
XaHWYeCcKOil sHepruu Teja Ha IpUMepe PacTsd-
JKeHUS Pe3SHHOBOTO JKIyTa.

Pemenue pacuéTHBEIX 3ajau ¢ SBHO 3aJaHHOHR
GusrUeCKON MOJIENbI0 ¢ UCIOIb30BAHNEM
OCHOBHBIX 3aKOHOB U (OPMYJ TUHAMUKY

¥ BAKOHOB COXPAaHeHUA.

Pemenne xauecTBeHHBIX Bajad ¢ OIOPOIl Ha
usy4deHHBIe B pasfgene «Mexanuka» 3aKOHBI,
3aKOHOMEPHOCTH U (pUBWUeCcKUe ABICHUA.
OnncaHme MeXaHWYECKOTO JBUKeHU

C UCIOJb30BaHWeM (PUBUUECKUX BeJIMUMH:
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CUJI C UBMeHeHUeM MeXaHUUecKoH sHepruu
CUCTeMHEI Tesl. 3aKOH COXPaHeHU MeXaHU-
YeCcKOH sHepruu.

Yupyrue u HeyuIpyrue CTOJIKHOBEHUS

UMIIYJAbLC TeJa, KHHeTHUYecKasd 2HepTrus, Io-
TeHIIMaAbHAasa SHeprusa, MexaHnuueckasa pabo-
Ta, MeXaHnyecKas MOIIHOCTD.

Ananus GUBUUYECKUX IPOIECCOB U ABJAEHUM

C HCIOJIb30BAHMEM 3aKOHa COXPaHEHUS MeXa-
HUUYEeCKOil sHepTruu, 3aKOHa COXpaHeHUd UM-
nyJabca.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUYECKUX YCTPOHCTB, TAKUX KaK: BOJO-
MET, KOIEpP, IPY KUHHLIN IUCTOJET.
O0bsAcHeHNe IBUMKEHUS pPaKeT ¢ OIIOpOil Ha
u3ydeHHbIe (pUBNUECKUE BeIUUNHBI 1 3aKOHBI
MeXaHUKH.

HWcnonbs3oBanme nIpu HOATOTOBKE COOOIEeHU T
O IpUMEeHeHUHN BaKOHOB MEXaHUKU COBpeMeH-
HBIX MHPOPMAIMOHHBIX TeXHOJOTHH A IIo-
HUCKAa, CTPYKTYPUPOBAHUS, HHTEePIPEeTAIIUN

U OpejcTaBJeHUA UHPOPMAIIUK, KPUTUUYECKU
aHanua mojgydyaemMoil nHGoOpMAIIUYT

PA3OEJ 3. MOJIERYJIAPHAS ®PU3HKA I TEPMOIHHAMHEA (24 1)

OCHOBEI
MOJIEKYJIAPHO-
KHUHEeTHUUYeCKOoil
TeOpuHu

99

OcHOBHBIE TTOJIOKEHUSI MOJIEKYIAPHO-KHUHE-
THYeCKOil Teopuu. BpoyHOBCKOe IBUIKeHUE.
Huddysua. XapakTep OIBUKEHUA U B3au-
MoJelcTBUA YacTHuIl BellecTBa. Mogenu
CTPOEHUS Ta30B, KUAKOCTell W TBEPIABLIX TeJ
1 o0BsICHeHHe CBOMCTB BellleCTBa Ha OCHOBE
aTuXx mMojfenei. Macca moseryn. Konnue-
CTBO BelrecTBa. [locTosHHAA ABOrajpo.

IIpoBeneHIMe SKCIIEPUMEHTA: ONpeleieHe
Macchl BOBAyXa B KJIAcCHOI KoMHAaTe Ha OCHO-
Be U3MepeHuil 06BEMa KOMHATEI, JaBIeHUS

U TeMIIepaTyphl BO3AyXa B Heil; uccaeqoBaHne
3aBHCUMOCTH MKy IIapaMeTpPaMM’ COCTOSHUS
paspesKeHHOTO Tasa.

O0bsAcHeHNe OCHOBHBLIX NMPUHITMIIOB AefcTBU
TeXHUUECKHUX YCTPOHCTB, TAKUX KaK: TepPMO-
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

TennoBoe paBHOBecue. Temneparypa u eé
usMepenune. [Ixana Temunepatyp Lenbcus.
Mogens upeansuoro rasa. OCHOBHOE ypaB-
HeHHe MOJeKYJIAPHO-KNHeTNUeCKOH Teopuu
umeanbHOTO raza. AGCOMIOTHAA TeMIepaTy-
pa Kak Mepa cpefHeil KMHeTHYEeCKOH sHep-
THU TeIJIOBOTO ABUKEHUS YacTHIl rasa. ['a-
30BBLIe 3aKOHLI. YpaBHeHme MeHgeneeBa—
Knanefipona. 3akon /lanbToHa.
Wsomporeccsl B uiealbHOM ra3e ¢ IOCTOSH-
HBIM KOJIMUECTBOM BelllecTBa. I'paduueckoe
IpeJicTaBIeHNe UB0IIPOIeCCOB: U30TepMa,
usoxopa, usobapa

MeTp u 6apoMeTp; U YCIAOBUIl UX Ge30IacHOTO
WUCIONL30BAHUA B IIOBCeIHEBHON JKUBHU.
PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX ONBITAX U OKpYy:Kaloleil skusHU: Juddy-
3us, OPOYHOBCKOe IBUKeHUE.

OnuncaHme TENJIOBBIX SIBJIEHUI C UCIOJb30BAa-
HUeM (pU3HMUYeCKUX BeJIWUWH: JaBJeHUe rasa,
TeMIlepaTypa, CpefHAA KUHeTHYecKas dHep-
THSA XAaOTUYECKOTO ABUKEHUS MOJIEKYJ, CpeJ-
HEeKBaJpATHYHASA CKOPOCTH MOJIEKYJI.

Ananmns QUBMYECKUX IIPOLECCOB U ABJIEHUN

C UCIIOJIb30BAHNEM MOJIeKYJIAPHO-KUHEeTHUe-
CKOIl TEOPUY CTPOEHUS BelllecTBa, Ia30BBIX
3aKOHOB, CBABY CpeJHell KNHeTHYEeCKOil sHep-
THH TeIJIOBOTO ABUXKEHUS MOJIEKYJ ¢ aBco-
JIOTHOI TeMIIepaTypoi.

Pemenue pacuéTHBIX 3ajau ¢ SBHO 3aJaHHOHR
pusrUecKoil MOJeNbI0 C UCIOIL30BAHMEM OC-
HOBHBIX mosoxkeHuit MKT, sakoHOB u dopmyn
MOJEeKYIAPHON PUBUKHA.

PaGora B rpynnax opu NIaHUPOBAHUM, IIPOBE-
JeHUY U WHTepIpeTaluil pesyIbTaTOB OILITOB
¥ aHaJIuBe AOIOJHUTENbHBIX UCTOYHUKOB WH-
dopMmauu o TeMe
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134

OCHOBEI
TepPMOINHAMUKHT
(10 g)

TepMoguHaMuuecKkas cucreMa. BHyTpeHHAA
SHEPTUSA TePMOINHAMUYECKOH CHUCTeMBbI U
crocoGhl eé msMeHeHus. KonuuecTBo Temio-
TH ¥ pabora. BHyTpeHHAA sHeprud OLHO-
aTOMHOTO HJeaJbHOTO rasa. BUILI Telolne-
pefaum: TeIJIONMPOBOJHOCTb, KOHBEKIU,
ulIydeHHue. Y IeabHasd TeIJIoEMKOCTD Bellle-
ctBa. KomnuecTBO TeNJIOTH IPU TeILIoNepe-
raue.

ITousarue o6 aguadaTHoM mpoliecce. Ilep-
BHI# 3aKkoOH TepMoAmHamMuku. [Ipumenenue
TIepBOTO 3aKOHA TePMOJUHAMUKYU K H30IIPO-
neccaM. I'padudeckasa mHTepupeTanusd pa-
GOTHI rasa.

Bropoit sakon TepmogunamMuiku. HeobpaTu-
MOCTBH IIPOIECCOB B IIPHPOJeE.

TennoBrle Mamuebl. [IpUHIUIE geficTBUA
TellJIoBLIX MammuH. [IpeoGpasoBanusa sHep-
run B TennoBbIx Mamutax. KIIJ TemnoBoit
mamuHb. [{uka Kapuao u ero KIII. 9Kojo-
THYecKUe MPOoGIeMbl TeIlIOSHEePTeTHKYT

IIpoBemenne yUeHUUECKOTO SKCIIEPUMeHTa: W3-
MepeHHe YIeJbHOH TelJIOoEMKOCTH BellecTBa.
O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUECKUX YCTPOHCTB, TaKUX KaK: JBUTA-
TeJIb BHYTPEHHETO CTOPaHusI, GEITOBOM XO0JIO-
IUJAbHUK, KOHIUITMOHEeP; W YCJOBHUil ux Ges-
OIIacHOTO MCIOJIb30BAHUS B IIOBCEeIHEBHOI
KUBHU.

Onucanme M3yYeHHLIX CBOHCTB TeJ U TEILIO-
BBEIX SBJCHUH C UCIOJb30BaHUEM (PU3UUECKUX
BeJIMUWH: JaBleHUe rasa, TeMIepaTypa, KOJau-
YeCTBO TEIJIOTHI, BHYTPEeHHSA sHepTrusd, pado-
Ta rasa.

Peltenne pacuéTHBIX 3aJau ¢ ABHO 3aJaHHOI
(GU3UUECKOH MOIeIbIo C UCIIOAB30BAHNEM OC-
HOBHBIX 3aKOHOB M (POPMYJ TePMOAMHAMUKHI.
Pelltenne KauecTBeHHBIX 3aJaU ¢ OMOPOil Ha
U3yUeHHLIe B pasfieie «MoeKynsapHas GU3u-
Ka U TepMOJMHAMNKA» 3aKOHLI, 3aKOHOMeE]-
HOCTH M (pU3UUECKUe SBIeHUD.

Pa6oTa B rpymnmnax mpu aHajJuie JOMOJHUTEb-
HBIX MUCTOUHNKOB MHPOPMAIIUK IIO TeMe

ArperaTHble
COCTOSHUS BeIllecTBa.
daszoBble nepexonkl
(5 9)

ITapoo6pasoBanue m KoHAeHcanuA. Mcmape-
HUe U KuneHue. AGCONMIOTHAA M OTHOCH-
TeJbHASA BIAYKHOCTH Boanyxa. HachIlleH-
HBIH Tap. ¥ AeJbHas TeIJaoTa Iapoodpaso-
BaHUA. 3aBUCUMOCTb TeMIIePATYPHI
KHUIeHUA OT JABJIEHUI.

IIpoBeneHMe SKCIepUMEHTAa: N3MepeHne OTHO-
CUTeJbHOI BJIAXKHOCTH BO3JyXAa.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUECKHUX YCTPOHCTB, TAaKUX KaK: I'UTDPO-
MeTp U ICHUXPOMETP, KaJOpUMeTpP; U YCIOBUIl
ux 6e30IIaCHOTO HCIIONb30BAHNA B IIOBCEeJHEB-
HO# JKMBHU.
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

TBépaoe Tesno. Kpucraniuueckue U aMopd-
Hble Teqa. AHM3O0TPOINA CBOHCTB KPUCTAJ-
Ja0B. JKuarue xpucraniasl. CoBpeMeHHbBIe
MaTepuasbl. [ITaBleHne U KPUCTAIIN3A-
nusg. YaeabHas Teljora miaaBieHud. Cy-
onmMaIus.

VYpaBHeHMe TeNJoBOTO GaaHca

OnncaHue IPHUHITUIIOB IIOJIYyUYeHHUS COBpPEMEH-
HBIX MaTepHajoB, B TOM UHlCJIe HaHOMaTepHa-
JIOB.

Pemenne pacuéTHBIX 3ajadu ¢ ABHO 3aJaHHOI
dusuUecKkol MOJeNbIo C UCIOJIb30BAHTEM
ypaBHeHUs TeIlJIOBOTO 0aJjaHca.

Pemenve xauecTBeHHBIX 3ajau ¢ OIIOPOH Ha
UBYUYeHHLIEe 3aKOHBI, 3aKOHOMEPHOCTHU U MUBHU-
YecKUe SABJEeHUS II0 TeMe.

PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX OIBITaX ¥ OKpYy’Kaolleill >KuaHuU: gedop-
Manusa TBEPABLIX Tes, HarpeBaHUe U OXJaXKIe-
HUe TeJl, UBMeHeHNe arperaTHBIX COCTOSHUM
BelllecTBa U OOLACHEeHUe UX Ha OCHOBE 3aKO-
HOB U (POpPMYJI MOJEKYJAAPHONH PUBUKH.
HcnonnzoBaHue HHGOPMAIMOHHBIX TEXHOJIO-
ruil njid IOUCKAa, CTPYKTYPUPOBAHUA, HHTED-
IpeTalliy U IpeACTaBIeHUA NHGOPMAIUU IPKU
TIOATOTOBKE COOOIeHNUl 0 IPUMEeHEHUN 3aKO0-
HOB MOJIEKYJIAPHON QUBNKU U TepMOJUHAMU-
KU B TeXHWKe U TeXHOJOTUAX

PA3JIEJ 4. 9JIEKTPOIHHAMHUEKA (22 1)
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SHGKTpOCTaTHKa
(10 u)

AJIeKTpUBanMA Tell. NeKTPUUECKUR 3a-
pan. [IBa BuZa pIeKTPUUECKUX BapALOB.
IIpoBogHMKY, AUBIEKTPUKY M IIOJIYIPOBO-
OHUKK. 3aKOH COXPAHEHUS BIeKTPUUECKO-
ro Bapaga.

BzaumogeiicTBue zapagos. 3akon KyJsona.
ToueuHnl# BAeKTPUUECKUNA 3apaAd. IMeK-
TpuuecKkoe mosje. HanpasKéHHOCTD BIIEKTPU-
YecKOTOo ImoJA. [IpUHIUT CyneprIosuIiul
aJeKTpUUeCKUX Nojel. JINHNU HanpaKEH-
HOCTY 9JeKTPUUECKOTO IO,

PaGora cui 31eKTpoCcTaTHUeCKOro MO,
IloTennman. PasHOCTbL HOTEHITHNATIOB.
IIpoBOogHMKYN M AUBJIEKTPUKHN B BJIEKTPOCTA-
THYecKoM Iose. J[uaieKTpuuecKkas IPOHU-
11aeMOCTb.

AIeKTpoéMKOCTh. KoHAeHCATOD. DIeKTPO-
6MKOCTH IIJIOCKOTO KOHJIeHcaTopa. JHeprus
3apsAKeHHOTO KOHIeHCATODA

IIpoBeneHNe sKCIIEpHIMEHTA: N3MepeHNE BJIEK-
TPOEMKOCTH KOHJeHcaTopa.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUYECKHUX YCTPOHCTB U TeXHOJOTHi, Ta-
KHUX KaK: 3JIeKTPOCKOII, 3JIeKTPOMETD, 3JIeK-
TpOCTaTHUeCKasd BallliTa, 3a3eMJIeHNe 3JIeK-
TPONIPUGOPOB, KOHIAEHCATOD, KOIUPOBAJIbHEIHN
afnmnapar, CTPpYHHBI!l IPUHTEP; U YCJIOBUI UX
6e30II1acHOTO IPHMeHeHNUA B IPaKTHUECKOH
JKUBHH.

Pemenne pacuéTHBIX 3ajadu ¢ ABHO 3aJaHHOI
dusuUecKkol MOJeNbIo C UCIOJIb30BAHTEM
OCHOBHBIX BaKOHOB U (POPMYJI BJIEKTPOCTAa-
THKH.

Pemenve xauecTBeHHBIX 3ajau ¢ OIIOPOH Ha
UBYUYeHHLIEe 3aKOHBI, 3aKOHOMEPHOCTHU U MUBHU-
YecKUe SABJEHUS II0 TeMe «IJIeKTPOCTATHKA».
PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX OIBITaX U OKpY’Kalollell >KMBHU: 3JIeK-
TpHU3aLUA TeJ, B3auMoJelicTBre 3apALOoB;

u o0bACHeHNe X Ha OCHOBe 3aKOHOB H Qop-
MYJI BJIEKTPOCTATUKH.

OnunucaHue U3y4YeHHBIX CBOMCTB BelllecTBa

U BJIEKTPHUUYECKUX ABJIeHUH C HCIIOJL30BAHUEM
Gu3HUeCcKNX BeJIUUYNH: 3JIeKTPUUYECKUN Bapsanm,
HaIpAKEHHOCTH 3JIEKTPHUUECKOTO O, II0-
TeHIIUAJ, PAasHOCTH IOTEHIINAJOB, 3JIEKTPO-
€MKOCTB.
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OxoHuaHue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

Ananmns QUBMYECKUX IIPOLECCOB U ABJIEHUN

C UCIOJb30BaHUeM (QUBUUECKUX BAKOHOB: 3a-
KOH COXpaHeHUS BJIIeKTPUUECKOTO 3apsja, Ba-
kon Kyiona.

PaGora B rpynnax mpu aHanus3e JOIOMHUTENDb-
HBIX UCTOUHWKOB MHQDOPMAIINYU ¥ HOATOTOBKE
COODIIeHNH 0 IPOABIeHUN BaKOHOB 2JIE€KTPO-
CTATHKY B OKpYy’Kalolleil KUBHU U IpUMeHe-
HUM UX B TeXHUKe

ITocTossHuEBI i1
2JIEeKTPUUECKHI TOK.
ToKHU B pas3INnUHBIX
cpemax

(12 g)

AJIeKTpUUecKUil TOK. YCJIOBUA CYIIeCTBOBA-
HUA 5JIeKTPUUECKOr0o ToKa. VICTOUHUKY
ToKa. Cuna Toka. IlocTogHHEIH TOK.
Hanpsaskenue. 3akon OMa AJid ydyacTKa
enu.

SJeKTpUYecKoe COIPOTHUBIeHVE. ¥ AeIbHOe
COIpPOTUBIeHMe BelrlecTBa. IlocnienoBarenb-
Hoe, IapajjelbHOe, CMeIlllaHHOe CoequHe-
HHe IPOBOJHUKOB.

Pa6ora snexTprueckoro Toka. 3akoH [l»ko-
yna—Jlerna. MoIIIHOCTDE 3JeKTPUUECKOTO
TOKA.

3JIC 1 BHyTpeHHee COIIPOTUBJIEHNE UCTOU-
HUKa ToKa. 3akoH OMa JJig IonHOH (3aM-
KHYTOHl) sjleKTprueckoil nenu. KopoTkoe
3aMbIKaHUE.

IIpoBeneHMe SKCIIePUMEHTA: U3YUeHNE CMe-
ITAHHOTO COeTNHEHUS Pe3NCTOPOB; M3Mepe
Hue 3/1C MCTOUYHUKA TOKA U eTr0 BHYTPeH-
HeTo CONPOTHUBJIeHUA; HabIoJeHNe 3JIeKTPO-
Jn3a.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUYECKHX YCTPOHCTB M TeXHOJOTH, Ta-
KHX KaK: aMIepMeTp, BOJLTMETP, PeocTar,
HCTOUHUKH TOKA, dJeKTpoHarpeBaTe bHbIe
pUGOPHI, 3JIEeKTPOOCBETUTENbHBIE TPUOOPHI,
TePMOMETP CONPOTHUBICHUSI, BAKYYMHGBIN I1-
0], TEPMUCTOPLI U (POTOPE3UCTOPLI, HOJIYIPO-
BOIHUKOBEIH AMOM, rajibBaHWKA; U YCIOBUil
ux 6e30IacHOTO IPUMeHeHNA B IPAKTUUECKOH
KUBHU.
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SJIeKTPOHHASA IIPOBOAMMOCTE TBEPIBIX Me-
TAJIJI0B. 3aBUCUMOCTDL COIIPOTHUBJIEHUSI Me-
TAJJIOB OT TeMIlepaTyphbl. CBepXIPOBOLU-
MOCTb.

AJIeKTpUUecKuil TOK B BakyyMme. CBoiicTBa
BJIEKTPOHHBIX IIYUKOB.

ITonynpoBoguuku. CobcTBeHHAA U IPHUMeEC-
HasA IPOBOJUMOCTH IOJTYIPOBOSHUKOB.
CpoiicTBa p—n-nepexoja. IlorynpoBogHu-
KOBBIe IPUGOPLI.

SIeKTpUYeCKUil TOK B pacTBOpax W pacIjia-
BaXxX 5JIEKTPOJIUTOB. JIeKTPOIUTHYECKAA
Aucconanus. JIeKTPOIn3.
deKTpuUYecKuil TOK B raszax. CamocTo-
ATeJbHBINl U HecaMOCTOATENbHBIN paspsan.
Mosnnusa. Ilnasma

Pemenue pacuéTHBIX 3ajau ¢ SBHO 3aJaHHOHR
pusrUecKoil MOJeNbI0 C UCIOIL30BAHMEM OC-
HOBHBIX 3aKOHOB u ¢dopMyJ TeMbl «IlocTosn-
HBIH 9JIeKTPUUECKUN TOK».

PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX ONBITAX U OKPYIKAIOIlel JKMBHU: BJIeK-
TpUYecKas MPOBOIMMOCTE, TeIlJIOBOEe, CBETO-
BOe, XUMUYeCcKoe, MarHUTHOe NeHCTBUSA TOKa.
AHanus 9JeKTPUUYECKUX ABJIEHUN U IPOIec-
COB B IIeIIfIX IIOCTOSAHHOTO TOKa C MCIIOJIbBOBa-
HUeM 3aKOHOB: 3akoH OMa, BaKOHOMEpPHOCTH!
TOCJeIOBATENILHOTO U NapalelbHOT0 COemu-
HeHUA NPOBOSHUKOB, 3aKoH JI3KOyId—
Jlen1a.

Onvcanue M3y4YeHHBIX CBOMCTB BeIeCTB U
BIeKTPUUYECKUX ABJIEHUI ¢ UCIOIb30BAHUEM
(QUBUYEeCKUX BeJIMUNH: BIEKTPUUYECKUI 3a-
pAn, cuia TOKa, SJIeKTPUUeCKOoe HalpsaiKe-
HHUe, 9JIeKTPUYeCKoe COIPOTUBIeHUE, Pa3-
HOCTH IoTeHIIMano0B, I C, pabora ToKka,
MOIIHOCTH TOKA.

HcnonbzoBanne nHGOPMAIIMOHHBIX TeXHOJIO-
Tuil A TMOUCKA, CTPYKTYPUPOBAHMUSA, UHTED-
npeTanuy U IpeAcTaBleHuA NHOOPMAINY IpU
TIOJTOTOBKE COOOINeHNH 0 IPUMeHeHHH 3aKO-
HOB IIOCTOSHHOTO TOKa B TeXHHUKe U TeXHOJO-
THAX

Pezeps (2 u)
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11 KNACC (68 )

TemaTuueckwuii
0J0K, TeMa

MarauTtzoe moJie.
SeKTpOMATHUTHAS
uaayknudg (11 u)

OcHoOBHOe cofep:kaHHe OcHOBHBbIE BUIBI JeITeJIbHOCTH YIaNUXCI
PA3AEJ 4. 9JAEKTPOAUHAMUEKA (11 u)

TlocTrosnuble MmarauThl. BaaumogeiicTBue IIpoBenenme sKCIepUMeHTa: UBYUeHUE Mar-
TIOCTOAHHBIX MarHuToB. MarauTtHoe moJe. HUTHOTO IIOJSA KaTYIIK! ¢ TOKOM; UCCIeI0Ba-
BexkTop marauTHON MHAYKIUY. [IpuHIMO HUe JelicTBHUS IIOCTOSAHHOTO MarHuTa Ha paM-
CYILepPIOBUIINH MAarHUTHBIX Hojel. JINHUU | Ky ¢ TOKOM; HcClefOBaHNE SBJIEHUS 3JIeKTPO-
MaruuTHo# mHayknuu. Kapruna nuaui MarHuTHON MHAYKITUH.
MarHUTHOH MHIYKIMY IOJSA IOCTOSHHBIX O6BsAcHeHUe OCHOBHBIX NPUHIIUIIOB NeificTBUSA
MarHHuTOB. TeXHHUUYECKUX YCTPOHCTB, TAKUX KaK: IIOCTO-
MaruuTrHoe Iojle IPOBOJHUKA C TOKOM. AHHBlE MarHUTHI, 3JIeKTPOMAaTrHUTHI, 3JIeKTPO-
Kapruna nuuu#l MHAYKIIUN MarHUTHOTO JBUTATENHb, YCKOPUTENIN 2JIeMeHTapHBIX da-
TOJIA JJINHHOTO IPSIMOrO IPOBOJHUKA CTHUIl, MHAYKINOHHASA IIeUb; U YCJIOBUN UX
¥ BaMKHYTOTO KOJIBI[€BOTO IIPOBOJHUKA, Ge30IIacHOTO IPUMeHeHUA B IPAKTHUYEeCKOHR
KaTYHIIKU ¢ TOKOM. OnbIT dpcTena. Braumo- | sKU3HH.
JIeiicTBUe IPOBOJHUKOB C TOKOM. Pemenue pacuéTHBIX 3ajau Ha IpHUMeHeHUe
Cuna Amnepa, eé MOAyJb UM HampaBieHue. | GopMyJs TeMbl « MarHuTHOe IoJie. SJIeKTPo-
Cuna Jlopenna, eé MOLyJb U HallpaBjleHNUe. | MarHUTHAA MHAYKIINA>.
[BusKeHUe BapAXKeHHON YacTHILI B OJHO- Pemenve xauecTBeHHBIX 3ajau ¢ OIIOPOH Ha
POJHOM MarHUTHOM Iojie. PaGoTa CHIBI UBYUYeHHLIEe 3aKOHBI, 3aKOHOMEPHOCTHU U MUBHU-
JlopeH1a. YecKUe ABJeHUS TeMbl «MareuTHoe moje.
SBneHme BIEKTPOMATHUTHOM MHIYKIIWH. OIeKTPOMAarHUTHAS UHAYKITUI» .
TloToxk BeKTOpa MarHWTHOH MHIYKITUU. Omnpejenenne HaIPABJIeHUS BeKTOpa MHIYK-
3IC uHAYKINN. 3aKOH 3JeKTPOMATHUTHON | UM MarHUTHOTO IIOJA NPOBOJHHKA C TOKOM,
uHayKnuu Papaged. cuibl AMnepa u cuisl JlopeHIa.
Buxpeboe anexTpuueckoe moJse. 31C mH- PacnosnaBanue Gpusudeckux sABJIeHUN B yueo-
OIYKIWH B IPOBOLHUKE, NBUKYIIEMCS IIO- HBIX ONBITAX W OKPYKaloIllell KM3HU: B3aWMO-
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CTyNaTeJlbHO B OJHOPOJHOM MAarHUTHOM
moJie.

IIpaBuno Jlerna.

NuaykTUBHOCTL. SIBIeHNe CAMOUMHAYKIIUY.
3]1C caMOMHAYKITNH.

SHeprusa MarHUTHOTO TOJA KaTYIIKK C TO-
KOM.

SJIeKTPOMAarHUTHOE II0JIe

TelficTBHe MarHWUTOB, BJIeKTPOMAaTrHUTHAS WH-
IYKINA, JeficTBre MAarHUTHOTO TOJA Ha IIPO-
BOIHUK C TOKOM W ABHUKYIHiicA 3apai.
AHanns 3JeKTPOMATHUTHLIX SBJISHUH C HC-
MOJB30BAHNEM 3aKOHA 3JeKTPOMATHUTHON WH-
OYKITHNH.

Onucanme M3yYeHHLIX CBOHMCTB BeI[eCTB U
JIeKTPOMATHUTHLIX SBJEHUI C MCIOJIb30BA-
HUeM QU3NYeCKUX BeJUUMH: HHAYKIIUS Mar-
HUTHOTO TOJd, cuiia AMIepa, cuia JlopeHIia,
MHIYKTHBHOCTD KATYIIIKH, SHEPTUSA DJIEKTPHU-
YeCKOTO ¥ MArHUTHOTO IoJei

PA3JIEJ 5. KOJIEBAHHA U BOJIHBI (24 1)

Mexaunueckue u
2JeKTPOMATHUTHLIE
KojebaHuA (9 u)

KomnebaTenbHasa cucreMa. CBoGOIHBIE MeXa-
HHUYecKue KojebaHusa. [apMoHWUYecKHe KO-
nebauud. Ilepmoj, uacToTa, aMIJIUTYAa U
dasa xonebauuit. [Ipy:KMHHBIA MaATHUK.
MaremaTnueckuif MaATHUK. Y paBHeHHIe
rapMoHMYecKux KoJsiebauuii. [IpeBpalienne
SHEPTUU IPHU rapMOHWYECKHUX KOJIeOaHMAX.
Konebarenbubiii KoHTYp. CBOGOAHEIE BIIEK-
TPOMAaTHUTHBIe KoJIeGaHUA B UAeaJbHOM
KoJefaTeIbHOM KOHType. AHAJIOTUA MeXKIY
MeXaHUYeCKUMU U 3JIeKTPOMATHUTHLIMY
KosnebanuaMmu. Popmyna TomcoHa. 3aKOH
CcOXpaHeHUA SHePIUU B HIealbHOM Koieba-
TeJILHOM KOHTYpe.

IIpoBeneHMe sKCIIEpUMEHTA: HCCIeJOBaHMe 3a-
BHCHMOCTH IIepHOJa MAaJbIX KoJleCaHuil rpysa
Ha HUTHU OT AJUHLI HUTU M MAaccChl I'pysa; Hc-
ciaeloBaHMe ITIePeMeHHOr0o TOKa B IelH U3 IIo-
clIeloBaTeIbLHO COeIMHEHHBIX KOHIeHcaTOpa,
KaTYIIKH U Pes3ucTopa.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUECKUX YCTPOHCTB, TAKUX KaK: dJIeK-
TpUUeCKHUil 3BOHOK, TeHepaTOp IIepeMeHHOTo
TOKAa, JUHUH dJIeKTpollepeaau; U YCJIOBUI UX
6e30TIacHOTO IPUMEHeHNA B IPaKTUUECKOH
KUBHU.

Peltenne pacuéTHBIX 3aJau ¢ ABHO 3aJaHHOI
(GU3UUECKOH MOIeIbIo C UCIIOAB30BAHNEM OC-
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

IIpencraBieHme o BaTyxaloux KoeGaHm-
ax. BEIHYy:KIeHHble MeXxaHnUYecKre Koseba-
HuA. PesoHaHc. BriHyIKJeHHBIE BII€KTPO-
MarHUTHBIe KoJeGaHmA.

ITepemennbiit Tok. CHHYCOUANBbHBII Hepe-
MeHHBIH ToK. MOITHOCTL TepeMeHHOT0 TO-
Ka. AMIOIUTYIHOe U JefcTBYyolllee 3HaUe-
HHUe CHUJIbI TOKA U HATPAXKeHUI.
Tpanchopmarop. [IpounsBoacTBo, nepenada
u moTpebiieHNe BIeKTPUUECKOH BHEPTrun.
9KoJoTHUeCKHe PUCKU IPHU IIPOU3BOJACTBE
aJIeKTposHepruu. KynabTypa Mcnonb3oBaHus
BJIEKTPOSHEPTUY B IIOBCEJHEBHOH JKUBHUI

HOBHBIX 3aKOHOB U (POPMYJI, OIHUCHEIBAIOIIIAX
MeXaHNUeCcKNe U 3JeKTPOMArHUTHLIe Kojeba-
HUA.

Onucanme M3yYeHHLIX MEeXaHUUECKHUX U BJIeK-
TPOMATHUTHLIX KOJe6aHmil ¢ MCIOMbL30BaAHNEM
(GUBUUECKNX BeJIUUNH: IIePUOJ U UACTOTA KO-
nebaunit, amnauryjga u ¢gasa KoaebaHu, 3a-
PAI U cuJa TOKa B IIpollecce TAPpMOHUUECKUX
3JIeKTPOMATHUTHBIX KoJebaHmit.

Pelltenne KauecTBeHHBIX 3aJaU ¢ OMOPOil Ha
M3YUYeHHbIe 3aKOHLI, 3aKOHOMEPHOCTH, OIHUCHI-
BaloIllfie MeXaHWUYeCKNe M 3JeKTPOMATHUTHLIE
KoJieGaHuA.

Pabora B rpynnax Opu IIJaHUPOBAHHU, IIPOBe-
JeHUN W UHTePIPEeTAINN Pe3yJIbTATOB OIILI-
TOB, U aHAJM3e JOIOJHUTENbHLIX NCTOUHHUKOB
HPOPMAITNH TIO TeMe

Mexaunueckue u
2JeKTPOMATHUTHLIE
BOJHEI (5 4)

MexanvnyecKkre BOJHEI, YCIOBUA PACIpPO-
crpanenusa. Ilepuosn. CKOpoCTh pacupocTpa-
HeHUS W IJINHAa BoJHEBI. [lomepeuntnie

¥ IpOJOJbHBIE BOJHBI. M HTephepeHI NI

u gudpakIusg MeXaHn4ecKUX BOJIH.

3ByK. CKOpocTh 3ByKa. ['pOMKOCTH 3ByKa.
Bricora Tona. TemGp 3ByKa.

O0bsAcHeHNe OCHOBHBLIX IIPUHITUIIOB AeHCTBUS
TeXHUUECKNX YCTPOHCTB U TeXHOJOTHIl, TaKUX
KaK: My3bIKaJbHble HHCTPYMEHTRI, YJILTPasBy-
KoBas JUATHOCTHKA B TeXHUKe M MeJHIlMHe,
pazap, paguoIpuéMHHNK, TeJIeBU30D, aHTeHHa,
Tenedpon, CBU-neunb; m ycioBuit ux Gesomnac-
HOTO IPUMEHEHUA B IPAKTHUUECKOH KUBHU.
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SIeKTPOMATHUTHLIE BOJHLI. Y CIOBUSA HUBJY-
YeHUA 37IeKTPOMATHUTHEIX BOMH. Bzanmuasa
OpHeHTallud BeKTOPOB E B U B BIEKTPO-
MarHUTHOH BoJHe. CBoiicTBa 2JIeKTpOMAr-
HUTHBIX BOJIH: OTpaKeHUe, IIpesoMIeHHe,
monApus3anusd, Tudpakiiusg, HHTepdepeH-
nusa. CKOPOCTh 9JIeKTPOMATHUTHLIX BOJIH.
IITxana 57eKTPOMATHUTHLIX BOJH. IIpuMe-
HeHWe BJIeKTPOMATHUTHLIX BOJH B TeXHHUKe
u GBITY.

TIpUHIUILI pafUOCBA3H U TeJIeBUICHUI.
Paguosorkamus.

SeKTPOMATHUTHOE 3arpAsHeHre OKPYKaIio-
et cpeanl

Pelllenne pacuéTHBIX M KAaUeCTBEHHLIX 3aau
C omopoii Ha M3yUeHHbIe 3aKOHLI M 3aKOHO-
MEepHOCTH, OMMCLIBAIOIINE PACIIPOCTPaHe e
MeXaHNUYeCKUX U 3JeKTPOMATHUTHLIX BOJIH.
WcnonnsoBanue nHGOPMAIIMOHHEIX TeXHOJIO-
Tui# JJd TMOMCKA, CTPYKTYPUPOBAHUSA, HHTED-
mpeTanuy U IpeAcTaBlIeHud HHPOPMAIUU IPH
HOATOTOBKE COOBIMeHUN 00 MCIOAb30BaHUN
2JeKTPOMATHUTHLIX BOJH B TeXHUKeE.

YuacTue B AMCKYCCHU 00 3JIeKTPOMATHUTHOM
3arpA3HeHUM OKPY:Kaloleil cpebl.

Pabora B rpynnax Oopu IIJaHUPOBAHHU, IIPOBe-
JeHUN U WHTePIpPeTAIlNN Pe3yJIbTATOB OILITOB
¥ aHaJIn3e JOIOJHUTENbHBIX MCTOUYHUKOB MH-
dopMaIuy IO TeMe

Onruka (10 u)

Teomerpuueckada onrtuka. IIpamonuneiinoe
pacupocTpaHeHTe CBeTa B OJHOPOLHON cpe-
ze. Toueunsnlil ucTouHuK cBeta. JIyu cBera.
OrpaskeHne cBeTa. 3aKOHLI OTPaKeHUs CBe-
Ta. [TocTpoeHue nzobpaskeHUil B IJIOCKOM
3epkarie.

IIpenomnenue cBera. 3aKOHLI IPEJIOMISHUT
cBeTa. AGCOJIOTHBIN ITOKasaTe b IIpeJaoMJIe-
uuda. ITonHoe BHyTpeHHee oTpaskenue. IIpe-
JIeJbHBIN YroJ IIOJHOTO BHYTPEeHHEro OTpa-
JKeHUI.

Hucnepcusa cera. ClIoXKHBII cocTaB 6ejloro
cBeta. IlBer.

IIpoBemeHme sKCcllepuMeHTa: HAGMOOeHUE JUC-
TIepCHUU CBeTa; U3MepeHle ITOKasaTeasa Ipe-
JIOMJIEHUSA cTeKJa; UcCaefoBaHNe CBOMCTB
us300paskeHU# B JIUHBAX.

O0bsAcCHeHNe OCHOBHBLIX MPUHITUIIOB AeHCTBUA
TeXHUUYECKHX YCTPOHCTB M TeXHOJOTH, Ta-
KHX KaK: OUKH, JyIa, poToalnmapar, IpoeK-
IMUOHHBIH ammapaT, MUKPOCKOII, TeJeCKOIl,
BOJIOKOHHAA ONTHUKA, ITUPPAKIIMOHHAS PEIET-
Ka, TOJAPOUI; U YCJOBHUil UX 6e30IacHOTO
MpUMEeHeHUS B IPaKTHUUEeCKON KU3HU.
Pelltenne pacuéTHBIX 3aJau ¢ ABHO 3aJaHHOI
(GU3UUECKOH MOIeNIbI0 C UCIOAB30BAHNEM OC-
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IIpodonscenue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

Cobupamlline U paccenBaoIlye JHUH3ILI.
Toukag auuza. PoKyCcHOe pacCTOAHUNE U
OTITHUYeCcKas CHUJa TOHKO# JuHBLI. IlocTpoe-
HUe uzobpakeHuil B cOOMPAIOIUX U pacce-
uBarOIMuX JuH3ax. PopMysa TOHKOHN JUH-
3Ll. ¥YBeJnueHUe, JaBaeMoe JTUH30I.
IIpenenbl TPUMEHNMOCTH T€OMETPHUUECKOH
OIITHKH.

Boanosas onTuka. MHTephepeHIINA cBeTA.
KorepeuTHble mCTOUHUKU. Y CI0BUA HabIIO-
ITeHus MAaKCHUMYMOB M MUHHUMYMOB B HHTED-
(epeHIINOHHOH KapTHUHE OT ABYX cuH(Aas3-
HBIX KOTePEeHTHBLIX MCTOUHHKOB.
Hudpaknud ceeTa. JudpakIinoHHAA PEIET-
Ka. YcnoBue HaGMIOAeHN IMIaBHBIX MAaKCH-
MYMOB IpH MaJeHWH MOHOXPOMATHYECKOTO
cBeTa Ha AUGPAKIINOHHYIO PEIIéTKY.
Tlonapusanusa ceeTa

HOBHBIX 3aKOHOB U (POPMYJI TeOMeTPHUUECKOi
ONTHKH.

ITocTpoeHMe U OTMCaAHNE M300PaKeHN A, CO3-
IaBaeMoro IIJIOCKUM 3€pPKajioM, TOHKOM JWH-
301.

PacmosumaBanmne pU3NUECKUX ABJICHUH B OILI-
Tax M OKPYJKalolleil KUBHU: OpAMOJUHeHHOe
pacmpocTpaHeHNe CBeTa, OTpakeHUe, IPeIoM-
JNeHune, UHTepPepeHnd, IUQPaKIIni U I0oJId-
pusaius cBeTa, JUCIEPCUS CBeTA.

AHaIN3 ONTHYECKUX ABJEHUH ¢ MCIOJIb30Ba-
HHUeM 3aKOHOB: BaKOH IPSMOJHHeHOTO pac-
MIpOCTpaHeHUsA CBeTa, 3aKOHLI OTPAKeHUSI CBe-
Ta, 3aKOHLI IPeJOMJIEHNSA CBeTa.

Onucanne ONTHYECKHUX SIBJeHHUI C MCIOIb30-
BaHueM (GU3HUUECKUX BeJUUNH: POKYCHOe pac-
CTOsSIHYE U OIITHYecKas CUJa JUH3BI

PAS3JIEJ 6. OCHOBBI COUEITHAJBLHON TEOPUH OTHOCUTEJABLHOCTH (4 )

Ocuosrl CTO (4 u)

T'paHuIlLl TPUMEHUMOCTH KJIACCHUUECKOH
MexXaHUKHU. [IocTyIaThl cIennalbHoH
TEOPUHU OTHOCHUTEJLHOCTH: NHBAPUAHTHOCTD
MOJYJISI CKOPOCTH CBeTa B BaKyyMe,
OPUHIIUII OTHOCUTENbHOCTH SHHIITeHA.

Pelltenne KauecTBeHHBIX 3aJaU ¢ OMOPOil Ha
M3YUeHHLIe 3aKOHLI, 3aKOHOMEPHOCTH U (QUBHU-
yecKkue ABjeHnusa o TeMe «OcHoBBI CTO».
WcnonnsoBanue nHGOPMAIIMOHHBIX
TeXHOJIOTHH AJSA IMONCKA, CTPYKTYPUPOBAHKS,
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OTHOCHUTENHLHOCTD OJHOBPEMEHHOCTH. 3a-
MeJJieHHe BpeMeH! U COKpallleHWe JINHEL.
SHeprusa U UMIYJIbC PEIATHBUCTCKON da-
CTHIIHI.

CBf3L MACCHI C 9Heprueil U UMIYJILCOM pe-
JIATUBUCTCKOH YacCTUIBl. SHePrud IOKOA

MHTePIPEeTAIINN U MIPeACTaBIeHns
HPOPMAITNY TIPHU IOATOTOBKE COOBIeHMUH
0 TPaHUIAX MPUMEHUMOCTHU KJIACCHUUYECKOi
MexaHuUKH U ocHoBax CTO

PA3JEJ 7. KBAHTOBAA ®HU3HKA (15 u)

SneMeHTHl KBaHTO-
BOH onTHKE (6 u)

DoTonbl. Popmyna [Inanka cBA3U sHEPTUU
¢doToHA C ero YacTOoTOol. JHEepPrua u
UMIYJIbC (POTOHA.

OTKpLITHE U HccaenoBaHue (poTosdpderTa.
OnviTel A. I'. CroneToBa. 3akoHbl PoTO-
adpderTa. YpaBHeHUe DUHIITEHHA I
dorosdhderra. «Kpacuada rpanuiias GoTo-
as(pdperTa.

HaBnenue cera. OnwiTel I1. H. Jlebengena.
Xumnuueckoe geificTBue cBeTa

O0bsAcCHeHNe OCHOBHBLIX MPUHITUIIOB AeHCTBUA
TeXHUUYECKUX YCTPOICTB, TAKUX KakK:
doTosneMeHT, (POTOAATUNK, CONHEUHAA
Garapesd, CBeTOAUO; U YCJIOBUIT UX Gesolac-
HOTO NPHUMeHeHUA B IPaKTUUECKOI JKUBHU.
Pemrenve pacuéTHBIX 3ajad ¢ ABHO 3aJaHHOH
dpuBUYECKOIl MOJENbIO C MCIIOJbBOBAHUEM
OCHOBHBIX BaKOHOB U (popMYJl KBaHTOBOH
OIITHUKH.

Pemnrenne xauecTBeHHBIX 3ajladu ¢ OIOPOil Ha
U3ydyeHHbIe BaKOHBI, BAKOHOMEPHOCTU KBAaHTO-
BOIl OIITUKH.

PacnosnaBanue Gpusudeckux sABJIeHUN B yueo-
HBIX OIBITax: PoTodNeKTpUUecKuit ahdheKT,
CBETOBOE JaBJIeHUe.

Onucanve U3yUeHHBIX KBAaHTOBBLIX SIBJIEHUH

¥ TIPOIIECCOB C UCIIOJNb30BaHUEeM (PUBUUECKUX
BEeJIUUYNH: CKOPOCTDb 3JIEKTPOMAarHUTHBIX BOJIH,
AANHAa BOJIHBI U 4acTOTa CBETa, SHEPTUA U UM-
nyJjabsc GPOoToHA
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OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

CrpoeHnne aToma
(4 9)

Mogensr aroma Tomcona. OnwiThl Pesep-
dopaa mo paccedHUIo o-uacTuil. Ilmanerap-
Has MoJesab aToMa. IloctynaTtsl Bopa.
Wsnyuenne u morJolneHue POTOHOB IPHU
mepexoJie aToMa C OJHOTO YPOBHA dHepruu
Ha apyroi#i. Buasl cuekTpoB. CIIeKTp ypOB-
Heil pHEPTUHU aToMa BOJOPOIA.

Bonwmosrle cBoiicTBa yacTuIl. BoJIHEL e
Bpoitna. KopnyckyiapHo-BoIHOBOH qya-
JIU3M.

CIoHTaHHOE U BLIHYKIeHHOE H3JIyUeHHe

IIpoBeneHMe sKCIIepUMeHTa: HAGMIOIeHNe JIH-
HeHuaToTo CIeKTpAa.

O0bsACHeHNe OCHOBHBLIX NMPUHITUIIOB AeHCTBUA
TeXHUUYECKHUX YCTPOHCTB, TAKUX KaK: CIeK-
TPOCKOT, Jia3ep, KBAHTOBLIHI KOMIILIOTEP;

¥ yCJIoBHUil UX 6€30IIacHOTO IPUMeHeHn

B IPAKTUUYECKON KUBHU.

Pelltenne KauecTBeHHBIX 3aJaU ¢ OMOPOil Ha
M3YUeHHLIe 3aKOHLI, 3aKOHOMEPHOCTH U (QUBHU-
YyecKHe ABJIeHUA 10 TeMe «CTpoeHHe aToMa».
PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX OIBITAX: BOBHMKHOBeHMe JUHeluaToro
CIIeKTpA.

AHann3 KBAaHTOBBLIX IIPOIIECCOB U ABJIeHUit

C UCIIOJb30BaHUEeM ITOCTYJaToB Bopa

ATomMHOe Aapo
(59

IKCIepUMeHTHI, JOKA3BIBAIOIIHE CIAOMK-
HOCTL CTpoeHUuS Aapa. OTKPLITHE paguoak-
TuHOCTH. OUBITE Pesepdopaa mo ompese-
JIEHWIO COCTaBa PaJuoaKTUBHOTO U3JIyUe-
Husa. CeoiicTBa anbda-, bera-, ramMMa-u3-
aydenusa. Biugune pagnoaKTHBHOCTH

Ha KHMBLIe OPTaHN3MbI.

OTKpLITHE TIPOTOHA M HeliTpoHa. HyKJoH-
Has MoJenb aapa [eifizenbepra—MBaneHKO.

IIpoBeneHMe yUeHNUECKOTO BKCIEPUMEHTA:
HCClefOBaHNe TPEKOB YACTHUIL (IO TOTOBLIM
dororpaduam).

O0bsAcCHeHNe OCHOBHBLIX IIPUHITUIIOB Jeii-
CTBUS TeXHUYECKUX YCTPOINCTB, TAKUX KaK:
JIo3UMeTp, KaMepa Bunbcona, AnepHEIH
peakTop, aroMHaa 6omba; U yCIOBUiT UX
Ge30IIacHOTO IPUMeHeHUA B IPAKTHUYEeCKOHR
JKUBHU.
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Bapan aapa. MaccoBoe uuciao aapa. Mso-
TOIEL.

Anbda-pacna. SNeKTPOHHBLIA U MOBUTPOH-
HBIH GeTa-pacnaj. 'amMmma-usnydyenue. 3a-
KOH pPaJMoaKTUBHOTO pachaja.

SHeprusa CBA3W HYKJOHOB B Anpe. flmeputie
cunabl. [ledeKT Maccsl Agpa.

SApepurie peaknuu. Jemenne u cuHTes
agep.

SApepuniit peakTop. TepMosAgepHbIH CUHTES.
IIpoGneMbl 1 NepCHeKTUBHI AAePHOI SHEP-
TeTUKHU. JKOJOTHUECKHe acCIeKTHl AJAepHOHl
SHEPTeTUKN.

SneMeHTapHbIe YacTUIBl. OTKPHITHE IIO3U-
TpOHAa.

MeTonnl HabMIOAeHUA U PErUCTPALlUY Bile-
MeHTapPHBLIX YaCTHUIl.

dyngaMeHTaTbHBIE B3AUMOAECTBUA.
EnmncrBo dpusnueckoil KapTUHBEL MUpa

Pemenne xauecTBeHHBIX Bajad ¢ OIOPOIl Ha
uBy4YeHHBIe BAKOHLI, 3aKOHOMEPHOCTH U (U3U-
YecKHUe SABJIEHUS II0 TeMe «ATOMHOe AIPOo».
PacnosnaBanue pusudeckux sABIeHUN B yuel-
HBIX ONBITAX U B OKPY’KaloIell JKUBHU: ecTe-
CTBeHHAs ¥ MCKYCCTBeHHAS PaJUOAKTUBHOCTD.
OnncaHve UBYYEHHLIX KBAHTOBLIX ABJEHUH U
TIPOIECCOB C HMCIONb30BaHMEM (DPUBNUECKUX Be-
JIUYWH: Iepuo/ Ioypaclaia, 9Heprus CBABU
aTOMHBIX AJep.

AHanus IpolleccoB U ABJIEHUHN € UCIONL30Ba-
HHeM 3aKOHOB U IIOCTYJIATOB: 3aKOH cOXpaHe-
HUA 2JIeKTPUUECKOTo 3apAa, 3aKOH coXpaHe-
HHUA MaccOBOTO UKCJa, IOCTyJaaThl Bopa, 3a-
KOH PaJAMoaKTUBHOTO pacmaja.
HcnonbzoBanne nHGOPMAIIMOHHBIX TeXHOJIO-
Tuil A TMOUCKA, CTPYKTYPUPOBAHMUSA, UHTED-
npeTanuy U IpeAcTaBleHuA NHOOPMAINY IpU
TIOJTOTOBKE COOOINeHNH 0 IPUMeHeHHH 3aKO-
HOB KBAHTOBOH (PUBMKY B TeXHUKe U TEXHOJO-
THAX

PA3AEJ 8. 9JIEMEHTBI ACTPOHOMHUH U ACTPODPHU3HUKH (7 u)

SIeMeHTHI
acTpopU3UKU
(7 9)

STrambl Pa3BUTHA acTPOHOMHUM. IIpHKIagHOe
¥ MHUPOBO33peHUeCKOe 3HaueHNe acTPOHO-
MHU.

Buj sBésguoro neba. Cossesqus, pKue
3BE3JBI, [IJIaHeTHl, UX BUIUMOe JBHUIKeHIe.
CoJlHeuHas cHCTeMa.

IToaroroBka coobIieHu# o0 MeTogax MOJIyde-
HUS HAYYHBIX aCTPOHOMHMYECKUX 3HAHUIl, OT-
KPBITHUSAX B COBPEeMeHHOH acTPOHOMUH.
Brimosmenme 3afaHWi, IPOBePSIONINX Baaje-
HUe OCHOBOIIOJATAIOIIUMY ACTPOHOMHUUYECK MU
TMOHATUAMHU, ITO3BOJAIOIINMHE XapaKTePU30-
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OxoHuaHue

TemaTuueckwuii
0J0K, TeMa

OcHoBHOe coaep:KaHue

OcHoBHBIE BHUIbI JeATeJBbHOCTH YUAIllUXCA

Conune. ConHeurnas akTHBHOCTL. McTou-
HUK sHepruu CoJiHIa 1 3BE3M. 3BE3LI,

UX OCHOBHLIe XapaKTepHCTHUKHU. [lmarpamMma
«CHeKTPaIbHLIl KJIaCC — CBETHMOCTD».
3BE&3/LI TJIaBHOH IIOCIeJ0BaTeILHOCTH.
3aBHUCUMOCThL «MacCa — CBETHMOCTD»

IS 3BE3] TJIaBHOM IMOCIeNOBaTeILHOCTH.
BuyTpennee ctpoenne 38é31. CoBpeMeHHEIe
TIpeACTaBIeHNS O IPONCXOXKASHUU 1 3BO-
aonun CoJHIla U 3BE3J. IOTAlbl KU3HU
3BE3R.

Mneunniit IIyTs — mama amaxkTuka.
ITonoxxenne u geusxkenne Connna B ['anak-
TuKe. TUIH rajmakTuk. PagroraiakTuKn

¥ KBazapbl. UEpHEIe OLIPHL B SApax rajiak-
THK.

Bceenennas. Pacimupenue BeesenHoii.
3axkon Xabosa. Pazberanme raJakTHK.
Teopus BoJsbioro B3psiBa. PeInKTOBOE 13-
JydeHue.

Macmrabuas cTpykTypa Beenennoii. Mera-
rajJakTHKa.

Hepeméuntie mpobieMbl aCTPOHOMUH

BaThb IIPOIleCChl, IPOUCXOAAIINE B 3BE3AaX,

B 3BE3IHLIX CHCTEMAaXx, B MeXKrajJaKTHuecKoil
cpelie; ABUKeHUe HeGeCHBIX TeJl, 9BOJIIOIIUIO
3Bé31 U BeceneHHOM.

IIpoBepenue HabMOAeHUI HEBOOPYIKEHHBIM
IVIa30M C HCIIOJIb30OBAHUEM KOMIIbIOTEPHBIX
OPUIOKeHUN A onpeleNeHUs IIOJIOKEHUA
HeGecHBIX 00BLEeKTOB Ha KOHKPETHYIO JaTy: OC-
HOBHBIe cosBe3ausa CeBepHOTO IIONYIIApUA U
ApKUe 3BE3IHBI.

IIpoBenenue HabnogeHuil B Teneckon JIyHbI,
nnaner, Miueunoro IlyTu
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OBOBIIAIOIIEE IIOBTOPEHHE (4 u9)

CucreMaTH3aIns
u 00o0IIeHne
MaTepuaia Kypca
dbusuru (4 u)

Poab puBUKY U ACTPOHOMUHK B SKOHOMHUUE-
CKOil, TeXHOJIOTHUYECKOH, COINAaIbHON 1
aTHUYeCKOl cdhepax AedTeJbHOCTH UeJOBeKa;
pPoab U MecTO (PUBUKHN U ACTPOHOMHUHU B CO-
BpeMeHHOH HayuHO#l KapTWHe MHPAa; POJab
usuueckoil Teopuu B POPMUPOBAHUH
IpeACTaBIeHUl 0 PUBNUECKOI KapTuHe MH-
pa, MecTo PUBUUECKOI KapTHUHBEI MUPA B
00ITlleM PAIY COBPeMeHHBIX eCTeCTBeHHO-Ha-
VUHLIX TIpeJcTaBJIeHuil o mpupoie

YuacTue B AUCKYCCUH O POJU PUBUKH U
aCTPOHOMUHU B PABIUUHBIX cdhepax MedTeJTbHO-
CTHU YeJIOBeKa.

IToaroroBka coobiieHuilt o Mecte (pU3NUECKONR
KapTHUHBEl MUPA B PALY COBPeMeHHLIX Ipe-
CTaBJeHuil o mpupome.

Brinonnenve yuebHBIX BagaHUi, JeMOHCTPU-
PYIOIINX OCBOEHWE OCHOBHBIX HMOHATHIT, pU3U-
YeCKHX BeJUUHH M BAKOHOB Kypca QPUBUKHU
10—11 xmaccos

Pezeps (3 1)
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