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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 «®U3UKA»

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
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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 NMPEOAMETA «®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 YYEBEHOTO NPEOAMETA «®U3NKA» B YYEBHOM NJIAHE

B coorBercrBuu ¢ GI'oC COO ¢dpusuka ABAseTcs 00sa3aTeJbHEIM
IIpeaAMeTOM Ha YPOBHe cpeaHero obinero obpasopanusd. [JaHHasd mpo-
rpaMMa IpeAycMaTpHBaeT M3yUeHne QPUINKU Ha 6a30BOM YPOBHE 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-
JaraloTcs pe3epB BpeMeHU, KOTOPBIH YUNTEeJbL MOKeT HMCI0JIL30BaTh
IO CBOEMY VCMOTPEHUIO, U IIOBTOPUTEIEHO-0G00IIaloIie YPOKH.

Jlio6asa paGouasd mporpaMma JoJ:KHa IMOJHOCTLIO BKJIIOUATEL B Cce-
05 coliepsraHMe JaHHOM IPOTpaMMEI.

B oTaenbHBIX cayuasx Kypc GUsUKN 6a30BOT0 YPOBHS MOMKET MU3-
yuaTkcs B o6béMe 204 u 3a ABa rofa obydeHud (3 4 B Hefesaio B 10
u 11 kigaccax). B sToM ciiydae yBeJUUHBaeTcAd He MeHee 4eM MO
20 u pesepBHOe BpeMd, KOTOpPOe HCIOJL3yeTCS YUHUTeIeM IJs
M3YUYeHUS BOIMPOCOB, TECHO CBA3AHHLBIX C BBIOPAHHLIM IIpoduIeM
o0yueHmus, W yBeJIWUMBaeTcs ydeOHas HATrpysKa, OTBOAMMAS Ha
H3yUeHNe MeXaHUKH, MOJEeKYJISIPHOH (PU3UKH U 2JIeKTPOANHAMU-
KM, 324 CUET pacIIMpeHHsa UMcIa JabopaTopHBLIX paboT HMcceiemoBa-
TeJILCKOT0O XapaKTepa U YPOKOB peIlleHNs KAaUeCTBEeHHLIX U PACUET-
HBIX 3ajad.
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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 PE3YNBTAThHI

I'pascdancrkoe socnumanue:

— c(OpMHUPOBAHHOCTE T'PAKAAHCKOIN Mo3uIUM obydalolerocs Kak
AKTHUBHOTO M OTBETCTBEHHOTO UJIeHA POCCHUIHCKOTO OOIIEeCTBAa;

— TpPUHSTHE TPAAWUIMOHHELIX OO0IleYeIOBeUYeCKUX T'yMaHUCTUYe-
CKUX W AeMOKpATHUYeCKUX IeHHOCTell;

— TOTOBHOCTEL BECTH COBMECTHYIO AesITeJILHOCTE B MHTEpecax I'pask-
MaHCKOTO OO0INecTBa, YYACTBOBATEL B CAMOYIPAaBJIEHNU B IIIKOJIE
¥ IeTCKO-IOHOIIeCKUX OPTaHU3AIUAX;

— YMeHUe B3aNMOJefiICTBOBATE C COMUAJTLHBIMU HHCTUTYTAMHU B CO-
OTBETCTBUHU C MX QYHKIUAMU U Ha3HAUeHUEM;

— TOTOBHOCTEH K T'YMaHUTAPHOI W BOJIOHTEPCKOI /1eATeILHOCTH.
INlampuomuueckoe éocnumanue:

— c(OpMHUPOBAHHOCTE POCCHUICKON TI'pasKAAaHCKON HIeHTUYHOCTMH,
ATPUOTHUIMA;

— I[eHHOCTHOE OTHOINeHWe K IOCYJAapCTBEHHBLIM CHUMBOJIAM; TOCTH-
SKeHUSIM POCCUHCKUX YUSHBIX B 00JIaCTH (PUBUKU ¥ TeXHUKE.

HAyxoeno-npascmeennoe socnumanue:

— c(opMHUPOBAHHOCTE HPABCTBEHHOTO CO3HAHWS, STHUYECKOTO IIO-
BeJleHUSd;

— CIOCOGHOCTE OIEHWBATHL CHUTYAIlMI0 M NMPUHWMATL OCO3HAHHBIE
pellleHUsA, OPUEeHTUPYSAChE Ha MOPAJTbHO-HPABCTBEHHELIE HOPMEI 1
IIeHHOCTH, B TOM YHCJe B JesiTeJILHOCTN YUEHOTO;

— OCO3HaHWe JIMYHOT'O BKJIAJA B IOCTPOEHNE YCTOHUNBOTO Gy IyIIero.
Jdcmemuieckoe socnumanue:

— BCTeTHYeCcKoe OTHOIeHNe K MUPY, BKJIIOUAsS 3CTETHUKY HAYYHOTO
TBOpPUYECTBA, MpUCYIero gpuanveckoil Hayke.

Tpyodoeoe socnumanue:

— WHTepec K pasjnuyHBIM cepaM mpodecCHOHATBHON AeaTelLHO-
CTH, B TOM UWCJie CBA3aHHBIM ¢ (PUBUKON M TeXHUKOI, yMeHUe
CcOBepIllaTh OCOBHAHHBIN BLIGOD OyAyIliell mpodeccuu U peaanso-
BBIBATE COOCTBEHHEBIE ;KU3HEHHBIE TIJIAHBI;

— TOTOBHOCTEL M CIIOCOOHOCTE K 0OPA30BAHUIO M CaMOOOPA3OBAHUIO
B o0JslacT QU3UKK HA NPOTAKEHUU Bcell KM3HU.
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Jronozuvueckoe gocnumanue:

— c(OpMHUPOBAHHOCTE SKOJOTMUECKOM KYJIBTYpPHI, OCO3HAHME TJIO-
6aJILHOTO XapaKTepa SKOJOTHYECKUX IpobieMm;

— ILUIAaHWPOBAHWe U OCYIIecTBJIeHUe NefiCTBHUI B OKPYIKAIOIIel cpe-
Jle Ha OCHOBe 3HAHWSA Iejeil yCTOMUYMBOTO Pa3BUTHSA 4YejlOBeye-
CTBa;

— paclimpeHUe ONBITA AeSATeJILHOCTH SKOJOTMYECKON HalpaBileH-
HOCTH Ha OCHOBe MMeINMXcsA 3HAHUH 1o pUsnKe.

Ilennocmu HAYUHOZ0 NOZHAHUA:

— c(opMHUPOBAHHOCTE MMPOBO33pEeHUsI, COOTBETCTBYIOIErO COBpe-
MeHHOMY YPOBHIO pa3BUTHA QU3NUECKON HaAYKH;

— OCO3HaHMe I[eHHOCTH HAYYHOH /1eATeJIbHOCTH, TOTOBHOCTE B IIPO-
necce M3y4eHUs (PUIUKHU OCYINECTBISTH MPOEKTHYIO W WCCIIeO0-
BATEJILCKYIO MeATeJILHOCTh WHAUBUAYATBHO U B I'PYIIIe.

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

— CAMOCO3HAHUSL, BRIIOUAIOIIETO0 CIHOCOOHOCTHL IMOHWUMATE CBO&
SMOIMOHAJLHOE COCTOSHWE, BUJEThL HANpAaBIeHUS pPasBUTHUSA
coOCTBeHHOM sMoOIlMOHAJILHON cdephl, OBITHL YBepeHHBIM B cebe;

— camopezyauposanrus, BRIIOYAIOIET0 CAMOKOHTPOJL, YMeHUe
IPUHUMATE OTBETCTBEHHOCTEL 3a CBO& IOBeJleHMEe, CIIOCOOHOCTH
aIanTUPOBATECS K 9SMOIIMOHAJIBHLIM U3MeHEHUSAM U IPOSIBISATH
TUOKOCTE, OBITH OTKPLITHBIM HOBOMY;

— BHYMPpeHHell MoOmusayul, BRIOYaKIIell cTpeMaeHNe K JTOCTH-
JKeHUIO IeJu W yClexy, ONTUMHU3M, WHUIIMATUBHOCTL, YMeHUe
IeficTBOBAaTEL, UCXOAA M3 CBOMX BO3MOYKHOCTEMH;

— AMnamuu, BRIIOYAIOMIEH CIOCOOHOCTE HOHMMATE SMOIMOHAJb-
HOe COCTOSIHWe [APYIMX, YYWUTHIBATL €ro IpPH OCYIIeCTBIeHWUN
00IIeHN A, CIIOCOOHOCTE K COUYBCTBUIO M CONEPEeKUBAHUIO;

— COUUANbHBIX HABbIK06, BRIIYAIOIUX CIOCOOGHOCTE BEICTpAM-
BATH OTHOILIEHUWS C APYTUMHU JIOJBMHU, 3a00TUTHECS, HPOSIBIASATH
WHTepec ¥ paspeiaTh KOHQIUKTEI.

METANPEOMETHBIE PE3YNBTATHI

VHuBepcaanble no3HaBaTe/ibHble AeiCcTBUA

Basoesle nozuueckue deticmeus:
— CcaMOCTOSATeNbHO (POPMYJIHPOBATL M AKTYAJUSHPOBATEL IMpobJe-
MY, pacCMaTpUBAThL €é BCECTOPOHHE;
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— OIpeAeATh eJU MeaTeJbHOCTH, 3aJaBaTh MapaMeTphl U KPUTe-
puHu UX TOCTHKEHUS;

— BBIABJSATH 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpuBae-
MBIX (pU3UUYECKUX SBICHUIX;

— paspabaTbIBATE IJIAH pelleHusa Hpo0JeMBl ¢ YUETOM AaHaJIM3a
MMEIONIUXCA MATePHATLHBIX M HeMAaTepUaJIbHLIX PECYpPCOB;

— BHOCHUTL KOPPEKTHUBLI B JeATeJILHOCTL, OI[eHHBATL COOTBETCTBHUE
pesyJbTaTOB IeJIM, ONEHMBATL PHCKU IIOCIEACTBUI MesdTeNb-
HOCTH;

— KOOPAMHUPOBATE M BBIMOJHATE paboTy B YCJIOBUSAX pPealbHOTO,
BUPTYAJILHOTO M KOMOMHMPOBAHHOTO B3aMMOJEHCTBUS;

— pasBUBATHL KpeaTHBHOe MLINJIeHNe IPU PelleHUM KM3HEeHHBIX
mpobjaeM.

Ba3ossle uccnedosamenscrkue delicmeus:

— BJAaJeTh HAYUHOI TepMHHOJIOTHEH, KIUYEBBIMU MOHATUAMHU U
MeToIAMU (pUINUeCKON HAVKHU;

— BJAaJeTh HABBIKAMH Y4e0HO-MCCIAeTOBATENLCKON U IIPOSKTHOMH
IesaTeJILHOCTH B 00JacTh PUSUKHN; CIIOCOOHOCTEBIO Y TOTOBHOCTLIO
K CaMOCTOATEeJIBLHOMY HOMCKY METOIOB pellleHuA 3aJau (pUaUUe-
CKOTO COJep:KaHMs, MPUMEeHeHUI0 PasIHuYHLIX METOJOB IIO3HA-
HU;

— BJaJeTh BUJAMH JedTeJLHOCTH IO MOJYUYeHHI0 HOBOTO 3HAHUA,
ero WHTepIpeTAIlnN, HpeoOpasoOBAHUI0 U IPHUMEHEHHIO B pas-
JUYHBIX YUeOHLIX CUTYAllNAX, B TOM YHCJIe IPU CO3JaHUU yuel-
HEBIX IIPOEKTOB B 06J1aCTH (PUIUKH;

— BBIABJSATH IPUUYNHHO-CJIEICTBeHHBIE CBSAZH U AKTyaJHU3UPOBATH
3a7auy, BBIABUIATL THIIOTE3Y €€ pellleHUs, HAXOAUTL apryMeH-
THI A1 JOKA3aTeJbCTBA CBOUX YTBeP:KICHUI, 3aaBaTh HapaMe-
TPEI ¥ KPUTEPUU PeIleHNnsd;

— aHAJHW3UPOBATH HMOJYUeHHBIE B XOJle pPellleHUs 3aJaull pesyJIbTa-
ThI, KPUTHUYECKH OIeHMBATH HMX [JOCTOBEPHOCTH, IPOTHO3UPO-
BATL M3MeHeHIe B HOBLIX YCJIOBHUAX;

— CTABUTh U (POPMYJHUPOBATL COOCTBeHHBIe 3aJaul B 00pasoBa-
TeJILHOM JeATeJbHOCTH, B TOM UMCJe HPU M3yUeHUU (PUIUKH;
— JaBATh OIIEHKY HOBLIM CHUTYAIIUSIM, OIleHHBATL IIPHOOPETEHHBIH

OIIBIT;

— yYMeTh IIePeHOCUTh sHAHUSA 10 PU3NKe B MPAKTUUEeCKYI0 00J1aCTh
JKM3HeAeATeILHOCTH;

— YMeTb HHTEerPUPOBATE 3HAHUS U3 PA3HBIX IIPeIMETHLIX 00JIacTell;

— BBIJBUTATL HOBLIE HJeH, IpeljaraTh OpUTrHHAJIbHBIE TOIXOALI U
pellleH1sA; CTABUTHL Mpo0JeMbl U 3aaUl, JOMYCKAIOIINEe ajJbTep-
HATUBHELIE pellleHus.
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Paboma c ungopmavueil:

BJlaJleTh HABBIKAMU IIOJyYeHUs MHGopManuu (PusmIecKOro co-
Jep:KaHUS U3 UCTOUHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEILHO OCY-
IIEeCTBJIATE IOUCK, aHAJINS, CUCTeMATU3AIUIO 11 NHTEPIpeTAlNIO
uHdopMaly pasJUYHBIX BUJAOB 1 (hopM IpeAcTaBIeHN;
OIIeHUBATH JJOCTOBEPDHOCTEL MHpopMAanuu;

KCIIOJIBBOBATH cpelicTBa MHGOPMANMOHHBIX I KOMMYHUKAIIMOH-
HBIX TEeXHOJIOTUH B pelleHUU KOTHUTUBHBIX, KOMMYHUKATHB-
HBIX U OPraHUBAIIMOHHBIX 3aJad C CcoOJIoJeHNeM TpeOoBaHM
9PrOHOMUKM, TeXHWUKU 0e30IIacHOCTH, I'MT'HeHEI, pecypcochepe-
JKeHUsA, IIPAaBOBBIX U 9THYECKUX HOPM, HOPM MHGOPMAUNOHHON
6e30IaCHOCTH;

cO3JaBATH TEKCTHI (PU3NUECKOTO COlepKaHNUA B PAsIUdHbBIX dop-
MaTax ¢ yu4éToM HasHaueHWA MHMOpMAIIUN U IejeBOH ayAuTO-
puu, BHIOMpas ONTHUMAaNbHYIO GopMY HIpeJCcTaBIeHUA U BHU3Ya-
JU3ANNH.

VHuBepcaanble KOMMYHUKAaTUBHbIE AeiicTBua

12

Ob6wenue:

OCYIIIeCTBJIATL 00IlleHNe Ha YPOKAX (PM3UKKM M BO BHEYPOUHON
JedaTeTLHOCTH;

pacIo3HABATL IPeJHOCBHIIKM KOHQIMKTHLIX CUTYAITHMil U CMST-
YaTh KOH(IUKTEI

PasBEPHYTO M JOTMUYHO M3JATaTh CBOIO TOUKY 3peHHUA C HCIOJIb-
30BAHMEM SI3BIKOBBIX CPeJCTB.

Coemecmnaa 0eamenvHOCMb:

MOHUMATEL U MCIOJL30BAThL IIPEUMYINeCTBA KOMAHIHON 1 MHAM-
BUIYyaJLHON paboThI;

BBIOMPATE TEMATUKY U METOJILI COBMECTHRIX AefiCTBUIH ¢ YUETOM
0O0INX MHTEPECOB 1M BOZMOMKHOCTEM KAKIOTO UieHa KOJJIeKTHU-
Ba;

MIPUHUMATE I[eJIM COBMECTHOI JeATeJbHOCTH, OpPTaHM30BLIBATL
U KOOPAWHHPOBATL MeHCTBUSA IO €€ MTOCTHKEHUIO: COCTABJIATL
IJIaH JelicTBUil, paclpeleisaTh POJIM ¢ YUETOM MHeHHUIl ydact-
HUKOB, 00CYKJIATL Pe3yjJbTaThl COBMECTHOM paboThI;
OIleHHBATE KAUeCTBO CBOEro BKJIAJA M KaXKJOIo yUacTHHKA KO-
MAHJALI B OOIMUIT pesyJbTAT IO paspaGoTaHHBIM KPUTEPUIM;
IpeAjaraTh HOBLIE IIPOEKThI, OIleHUBATEL UEH C MIO3UITN HOBUS-
HBI, OPUTHMHAJIBHOCTH, IPAKTHUECKOH 3HAUMMOCTH;
OCYIIIECTBJIATL IMMO3UTHUBHOE CTpaTerMyecKoe IIOBeleHHe B pas-
JUYHBIX CHUTYAIIMAX, IPOSIBJISTE TBOPUECTBO M BOOOpaKeHHeE,
OBITHL MHUIHMATHBHELIM.
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VYHMBepcanbHble peryiaTUBHbIC AeHCTBUA

Camoopzanuzauus:

— €aMOCTOSATeJIBHO OCYIeCTBJAATh I03HABATENBHYIO JedTelLHOCTD
B obyacTH (OUBUKM U ACTPOHOMUH, BBIABJATEL NPoOGJIeMBI, CTa-
BUTH U (YOPMYyJIHPOBATE COOCTBeHHLIE 3afaUH;

— caMOCTOSTeJIbHO COCTABJIATE ILUIAH pellleHNs pacuéTHHIX U Kaue-
CTBeHHBIX 3aJa4, IJIAH BBINOJHEHHUS NpaKTHUecKoll paboThI C
YUETOM MMeIOIMUXCS pecypcoB, cOGCTBEHHBIX BOBMOXKHOCTell U
TIpe oY TeHUI;

— JaBaTh OlleHKY HOBBIM CUTYAIUAM;

— pacIIupsaTh paMKHU yue6HOTO IpeAMeTa HAa OCHOBe JIMUHBIX IIpe]-
HOUYTEHUH;

— JeJlaTh OCOBHAHHBIHN BBIGOD, apryMeHTHPOBATE eTro, 6paTh Ha ce-
6 OTBeTCTBEeHHOCTDH 3a pellleHNe;

— OIleHUBATH NPUOOPEeTEHHBIN OINEBIT;

— cImocofcTBOBATE GopMUPOBaHUIO U MPOSIBICHUIO 5PYAUIUU B 06-
JacTu PUSHUKHU, MOCTOSHHO IOBBIIIATE CBOM 06pasoBaTeIbHBIN U
KyJIBTYPHBIH ypoBeHb.

CamokoOHmMpons:

— JaBaTh OIeHKY HOBBIM CHUTyalUsaM, BHOCUTH KOPDPeKTHBEI B Je-
SITeTLHOCTh, OIleHUBAThL COOTBETCTBHE Pe3yJILTATOB IIeJISIM;

— BJIaJeTh HAaBEIKAMU NTO3HABATeJLHOMN pedileKCHU KaK OCO3HAHUS
coBepIlIaeMbIX JeHCTBUH M MBICIANTEJLHBIX IIPOIECCOB, UX pe-
3yJILTATOB U OCHOBAHM; UCIOJIb30BATE IPUEMBI pediIeKCUN I
OIleHKM CUTyaIlluM, BEIGOpa BepHOT'O pellleHNU;

— YMeTh OIleHUBAThL PUCKU M CBOeBpeMeHHO IPUHUMATE pellleHUs
0 UX CHUKEHUIO;

— NPUHUMATH MOTHUBBI U apryMeHTHI JPYTUX IPU aHAJIN3Ee PeayJib-
TATOB AeATeJIbLHOCTH.

INpunamue ce6a u dpyzux:

— NpUHUMATL cebs, MOHUMAs CBOM HeJOCTATKMU M JOCTOMHCTBA;

— NpPUHUMAThL MOTHUBBI U apr'yMeHTHI JPYTUX IIPU aHAJIN3€e PeayJib-
TATOB AefATeJIbHOCTH;

— TNpHU3HaBaTh CBO& NIpaBO U MpPaBo APYTUX Ha OMIMOKU.

NPEAMETHBIE PE3YJIBTATHI
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 3apAg0B;

OIMCHIBATh MeXaHWUeCKoe ABUMKeHNe, MCHOJIL3YS (PU3NUecKUe
BeJIMUMHEBI; KOOpAWHATA, IyTh, IlepeMellleHNe, CKOPOCTE, YCKO-
peHle, Macca TeJja, CHUJa, UMIYJLC Tela, KUHEeTHUeCcKas dHep-
rusd, HOTeHIHaJIbHasA SHeprus, MeXxaHnueckas paboTa, MeXaHU-
YecKasi MOIIHOCTh; IIPU ONHCAHUM IIPABUJILHO TPaKTOBaThL (pu-
3UYEeCKHil CMBLICT MCIOJbL3YeMbIX BeJMUNH, UX 0603HAUEHUS U
eIUHUIILI, HAaXOAUTE (POPMYJIBI, CBAZBIBAIOIIE JAaHHYIO (QUI3UUe-
CKYIO BeJIMUUHY ¢ JPYTMMH BeJIUUHNHAMU,

OMMMCHLIBATEL HM3yUeHHEBIE TeIJIOBLIe CBOIICTBA TeJ M TEIJIOBEIE
ABJIEHUS, HUCIOJb3YA pU3uUecKre BeJIMUNHBI: AaBJIeHHe rasa,
TeMIlepaTypa, cpelHAsd KUHeTHUecKas DHepTHUsa XaoTUUeCKOTo
IBUKEeHUS MOJIEKYJI, cpeJHeKBaApaTUUHASI CKOPOCTL MOJIEKYJI,
KOJIMYECTBO TeIlJIOTHI, BHYTpPeHHAA dHeprus, paboTa rasa, Ko-
oG PUMUEHT HOJIe3HOTO NeHCTBHS TeIJIOBOTO IABUTATEJIS; IPU
OMMCAHUY IPABUJLHO TPAKTOBATL (YUBUUECKUH CMBICJI HCIIOJIL-
3YeMBIX BeJIMUNH, UX 0603HAUeHUs U eJUHUIILI, HaX0IUTh pop-
MVJBI, CBASLIBAIOIINEe JaHHYIO (QPU3NUUECKYIO0 BeJIUUYUHY C APY-
THUMU BeJUUYUHAM;

OIMCHIBATE M3yUeHHBIe DJIEKTPUUEeCKHe CBOMCTBa BellleCTBa U
9JIeKTpUUeCKIe ABJIeHUSA (IPOIlecChl), MCIOJIL3Ys (pu3uUecKue
BeJIMUMHEBI: DJeKTPUUeCKUIl 3apsAl, dJeKTpHUecKoe IIoJie, Ha-
MPSKEHHOCTDL II0JISI, MOTEHIIUAJ, PA3HOCTL IOTEeHITMAJIOB; HPHU
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OMMCAHUM IPABUJILHO TPAKTOBATL (YUBUUECKUIN CMBICT MCIIOJIb-
3yeMbIX BeJIMUNH, UX 0003HAUeHUA U eJUHUIIEL; YKa3LIBAThL GOp-
MYJIBI, CBASBIBAOINNE JAaHHYIO GU3UUECKYIO BeJINUUHY ¢ APYIHU-
MU BeJIMUHNHAMH,;

— aHAJH3UPOBATE (PUIMUECKHe MPOIeCChl 1 SABJICHUS, MCIOJL3YSA
(pusuveckre 3aKOHB U MPUHIUNOLL: 3aKOH BCEMHUPHOTO TATOTE-
Husd, I, IT u III sakonsl HeloToHa, 3aKOH COXpaHeHUs MeXaHU-
YeCKOU SHEPTHUU, 3aKOH COXpPaHeHWUs HMMIIYJLCca, MPUHIHIO CY-
MePIO3UIIUN CUJI, IPUHIIUI PaBHONPABUSA HHEePIHAJILHBIX CHU-
CTE€M OTCUETA; MOJIEKYJIAPHO-KNHETHUECKYIO TEOPUIO CTPOeHUs
BeIlleCTBa, Ta30Bble 3aKOHLI, CBA3bL CpelfHell KHUHETHUYeCKOH
9HepruM TeMJIOBOTO IBIKEHUA MOJIEKYJI ¢ aGCOJIIOTHOH TeMIle-
paTypoil, mepBBIM 3aKOH TepMOIMHAMWKH; 3aKOH COXpaHeHUs
2JIeKTPUUECKOTO 3apdAna, 3akoH KyjaoHa; mpu sTOM pasauyaTh
CJIOBECHYIO (POPMYJIHPOBKY 3aKOHAa, ero MaTeMaTHUecKoe BLIpa-
JKeHUe U ycJioBus (TpaHUILI, 006J1acTH) MPUMEeHNMOCTH;

— 00'BSCHATHL OCHOBHLIE IPUHITUITEI A CTBUSA MAIIIUH, TPUOOPOB U
TeXHUUYEeCKUX YCTPOICTB; paszjimyaTh yCJOBUS UX 06e30IIacHOTO
HMCIIOJL30BAHNS B IMTOBCeAHEBHOM JKU3HM;

— BBINIOJIHATE SKCIEPUMEHTEI IO KMCCAeJOBAHUIO (QUBUUYECKUX SB-
JIEHWH U IPOIECCOB C MCIIOJB30BaHMEM HPAMBIX M KOCBEHHBIX
U3MepeHuil: mpu 5ToM GOPMYJUPOBATEL NpobaeMy/3agauy U I'i-
moTe3y yueGHOTO BKCIepHUMeHTa; co0UpaTh YCTAHOBKY M3 Ipej-
JIOMKEHHOTr0 060pyAOBaHNA; IPOBOAUTE ONBIT U (POPMYJIHPOBATH
BBIBOJIEI;

— OCYVIIEeCTBJIATL IPSAMLIe M KOCBeHHBIe M3MepPeHUS PUIMUeCKHX
BeJIMUMH; IIPYU BTOM BLIOGHPATE OITUMAJILHBIH CIIOCO0 M3MepeHUs
¥ UCHOJIL30BATE M3BECTHLIE METOALI OMeHKM IOoTrperniHocTeil ns-
MepeHuii;

— HCCJIeAOBATh 3aBUCHUMOCTU MEXKIY (PU3NUECKUMHU BeJIMUMHAMU
¢ HUCIIOJIB30BaHMEM IPSIMBIX U3MepeHUil: Ipu 5TOM KOHCTPYHUPO-
BATBh YCTAHOBKY, (PMKCHPOBATL Pe3yJbTATHEI IOJYUEHHOH 3aBU-
CHUMOCTH (PU3NUECKHX BeJINUUH B BHUIe TAGJUIL U IPpapUKOB, Ie-
JIATE BBEIBOJLI IIO pe3yJabTaTaM MCCJIeTOBAHUS,

— co6JrroaTh MpaBuJIa 6e30IacHOTO0 TPyda IPYU NPOBedeHUN HCCIe-
JOBaHUM B paMKaxX yueGHOrO BKCIepuMeHTa, yueOHO-HCCaeI0Ba-
TeJLCKOH U MPOEKTHOM AeATeJbHOCTH ¢ MCIOJIL30BaAHNEeM HN3Me-
PUTENBHLIX VCTPOHCTB U JIabopaTopHOro o6opyAoBaHUI,

— pellIaTh pacu&éTHLIe 3aJJaUl ¢ ABHO 3aJaHHON GU3UUeCKOH MoIe-
JIBIO, UCIIOJIL3Ys (pU3NUecKHNe 3aKOHLI 1M IMIPUHIIUIILI; Ha OCHOBe
aHaJM3a YCJOBUS 3aJauld BBICHpATL (PHU3UUYECKYIO MOJAEJb, BEHI-
IeJIATh (PU3UYeCKUe BeIUUNHLI U GOPMYJIbl, HeoOXOAUMbIE AJIA
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€€ pellleHUsI, TPOBOJUTEL PACUETHI U OIeHUBATEH PeaJIbHOCTE IIO-
JYUEeHHOTO 3HAUeHUS PU3NUeCKO BeJIUUNHEI,

pelllaTh KaueCTBeHHLIe 3ajaull: BLICTPAHMBATL JIOTHUECKHU He-
MIPOTUBOPEUUBYIO IMEeIOUYKY pacCy:AeHUHM ¢ OMOPOH Ha M3yUeH-
Hble 3aKOHLI, 3aKOHOMEPHOCTH U (u3UUecKle SIBJICHUS,
HWCIOJIL30BATh MPHU pellleHnN YUYeGHLIX 3a7ay COBpeMeHHLIe MH-
(hopMaIOHHLIe TeXHOJOTHH IJS IONCKAa, CTPYKTYPHUPOBaHUS,
WHTepIIpeTalluy U IpeACTaBIeHUS YUeOHOH 1 HAYUHO-IOIYJIAp-
HOIl mHpopMAaIlNU, MOJYUeHHON M3 Pa3JHUYHBLIX HMCTOUHMKOB;
KPUTHYECKH aHAJH3UPOBATH MOJYUYaeMyIo nmHpopMAaIunio;
MIPUBOIUTEL HPUMepPEI BKJIala POCCUHCKHX U 3apyOesKHBIX yUé-
HEBIX-(QU3UKOB B pa3BUTHe HAYKHU, 00'bSCHEeHNE IIPOIECCOB OKPY-
JKAIoIIero MHUpa, B pa3BUTHe TeXHUKH U TeXHOJOTHII;
HMCIOJIL30BATh TEOPeTHUeCKNe 3HAHUSA M0 (pU3NKe B IMOBCEAHEB-
HOM KUBHU AJIs obecleueHUsI 6e30MMaCHOCTH MHpH obOpallleHUU C
mpubopaMyu M TeXHUUYECKUMHU YCTPOMCTBAMH, IJsI COXpPaHeHUs
3IOPOBLA M COGJIOAeHUSA HOPM BDKOJOTHMUECKOTO HOBEAeHUs B
OKpYJKalolleil cpene;

pa6GoTaTh B TpyIIle ¢ BBIMOJHeHHEeM Pas3JIUYHBIX COIMAJBHBIX
poJieli, IJIaHUPOBATEL paboTy I'PYINLI, pallMOHAJILHO paciipeie-
JSATL 00S3aHHOCTH M ILJTAHUPOBATL AeATeJBHOCTHL B HeCTaH-
JTapTHBIX CUTYAIIUSAX, afeKBaTHO OIleHUBATE BKJIAJ KaXKIOTO U3
YUYaCTHMKOB TPYIIEI B pellleHNe paccMaTpuBaeMoil Ipo6IeMEl.

11 knacc

ce

B nporecce nsyuenusa Kypca pusuku 6a3oBoro ypoBHsa B 11 Kyac-
YUeHUK HAYUUTCS:

— JeMOHCTPUPOBATEH Ha MPUMepax POJbL WM MecTO (PUBUKHU B GOp-
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MUPOBAaHUU COBPEMEHHOMN HayUHON KapTHHEI MUpPa, B PA3BUTUU
COBpeMeHHOH TeXHMKM M TeXHOJIOTHI, B IpaKTHUUeCKOH Hdes-
TeJLHOCTH JIIoJeil, IMeJIOCTHOCTL M eJUHCTBO (U3UUEeCKOH Kap-
TUHLI MHPA;

VUUTLIBATL IPAHUIE] NPUMeHEeHUS U3YUeHHBIX PU3NUECKHX MO-
JeJieii: TOUEUHBIN BJIeKTPUUECKUN 3apsf, Jyd cBeTa, TOUeUHBIHN
WCTOUHHUK CBeTa, sAepHasd MOJelb aroMa, HYKJOHHAS MOJeJIb
aTOMHOTO Sipa MpH pellleHnn GU3UISCKUX 3aaad;
pacmosHaBaTh (pu3uUecKHe ABJIeHUsA (IIPOIECCH) UM OOLACHSATL
UX Ha OCHOBE 3aKOHOB DJIEKTPOAMHAMUKHY U KBAHTOBOI (GUSUKMU:
9JIeKTpHUUecKas IPOBOAMMOCTEL, TeIlJIOBOE, CBETOBOE, XHMHUe-
CKOe, MArHHUTHOe JAeiicTBUA TOKa, B3amMojelicTBHMe MATHUTOB,
9JIeKTPOMAaTrHUTHAS MHAYKINSA, JelicTBMe MATHHTHOTO IIOJS Ha
MMPOBOAHUK C TOKOM U ABMKYIIUHICA 3apsAl, 9JIeKTPOMarHUTHEIE
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KoJiebaHUA U BOJHEI, IPAMOJUHEIIHOe paclipocTpaHeHNe CBeTa,
OoTpaskeHUe, IIpeJIOMJIeHNe, UHTephepeHI U, AUPpaAKIUA U MO-
Jdpus3anusa cBeTa, AUCIepcUs cBeTa; (QOTORJEKTpUUecKUil ad-
dexrT (PporosddeKT), cBeTOBOe AaBJieHNe, BO3ZHMKHOBeHUe JIU-
HelluaToro CIleKTpa aToMa BOAOPOJA, e€CTeCTBeHHAs U HUCKYC-
CTBeHHAd paJlOaKTUBHOCTD;

— ONHWCHIBATH HBYyUeHHEIe CBOICTBa BellecTBa (PJEKTpUUECKUe,
MarHuTHBIe, OINTHUeCKUe, BIeKTPUUECKYI0 IIPOBOAUMOCTEL pas-
JUYHBEIX Cpel) U BJIeKTPOMArHUTHBIe ABJAeHUSA (IPOIlECCHl), HC-
MoNB3ya (pusmUecKre BeJUUUNHEBI: 3JIeKTPUUYeCKUU 3apsf, cujia
TOKAa, BJIEKTpUUYeCKOoe HaNpAMKeHUe, BIeKTPUUECKOE COIPOTUB-
JeHHe, pasHOCTL HoTeHIIMaa0B, I/IC, pabora ToKa, MHAYKIINA
MarHuTHOro Iojsd, cuina Awmnepa, cuia JlopeHIla, MHAYKTUB-
HOCTH KATYIIKW, DSHEPTUA DBJIeKTPUUECKOT0 M MArHUTHOIO IIO-
Jeii, Mepuoa U YacToTa KoJjiebaHUN B KoJsiebaTeJLHOM KOHTYpe,
3apdA] U CUJIa TOKa B IIpollecce TApMOHUYECKUX BJAEKTPOMArHUT-
HBIX KoJsiefaHUil, (POKYCHOe pacCTOsIHHME U ONTHUYecKas CUJa
JUHBBI; NpU ONNCAHUMN IPABUJILHO TPaKTOBATh (U3UUeCKUN
CMBICJ HUCHOJB3YeMBIX BeJIUUWH, UX O0O3HAUEeHUS U eJUHUIIHI;
YKa3BIBaThL (POPMYIHI, CBA3BIBAOINeE AAaHHYIO QPUBNUECKYIO Be-
JUYNHY ¢ APYTUMHU BeJIMUNHAMU,;

— ONUCHIBATH M3yUYeHHEBIe KBAHTOBLIE SIBJIEHUS U IIPOILecChI, MC-
MoNMBE3YA (pUu3HUUYecKNe BeJUUYUHBI: CKOPOCTH B3JIEKTPOMArHUT-
HBIX BOJIH, JJAWHA BOJHEI U UAacTOTa CBeTa, YHEPTUsa U UMIYJIbC
(¢oroHa, Iepuoj moaypacnajza, dDHepTUsa CBSA3U aTOMHEBIX Alep;
IIpYW ONMUCAHUM NPAaBUJIBHO TPAKTOBATEH (PUBUUECKUN CMBICJ HC-
MOJIL3YEeMBIX BeJIWUUH, UX OOOBHAUEHUS W eJUWHUIILI; YKAashl-
BaTh (hOpMYyJHBI, CBABBIBAOIINE NaHHYIO (PUBUUYECKYIO BEJIUUN-
HY ¢ IPYyTUMU BeJIUUYWHAMU, BEIUNCAATE 3HaUeHUe (PUBUUeCKOH
BeJINUYUHEI;

— aHAJMW3UPOBAThH PUBUUeCKUe TIPOIECCHl U SBJIEHUS, UCIOJLRYSA
(pusuvecke 3aKOHLI U NIPUHIUIEL: 3akoH OMa, 3aKOHEI IIOCTe-
JOBaTEeJbHOTO U IapajeJbHOro coeJUHeHUd NPOBOJHUKOB, 3a-
koH [:xoyna—JleHIla, 3aKOH BJeKTPOMArHUTHON WHIYKIIUU,
3aKOH MPAMOJIMHEeHHOTO pacIpocTpaHeHUs cBeTa, 3aKOHEI OTpa-
JKeHUsdA CBeTa, 3aKOHBI IIPeJIOMIeHUSA CBeTa; ypaBHeHHe OiiH-
mreliHa a4 ¢porosdderTa, 3aK0OH COXpaHeHUd DPHePIrUHU, 3aKOH
COXpaHeHUsA HMIYJbca, 3aKOH COXPAaHEHUS 3JIeKTPUUYECKOTO
3apdfa, B3aKOH COXpaHeHHd MAaccoBOTO UNCJa, IOCTYJATHI
Bopa, zakoH paguoaKTHBHOIO paclaja; IpW 3TOM pasjinvyaTh
cJ0BecHYI0 QOPMYJIMPOBKY BaKOHA, ero MaTeMaTHU4YeCcKoe BEI-
paskeHNe U yCcJOBUSA (TpPaHUILBI, 006JIaCTH) IPUMeHUMOCTH;
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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.

20 MpumepHas pabodyas nporpamma



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.

PA3JEN 4. INEKTPOAUHAMMKA

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
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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
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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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PA3AEN 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.

PA3QEN 6. OCHOBbI CNELMANIBHON TEOPUWN OTHOCUTENBHOCTK

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 ACTPOPU3UKU

JATanbl pasBUTHUA acTpoHoMuHU. IIpHUKIaHOEe M MHUPOBO33peHUe-
cKoe 3HAUeHMe aCTPOHOMMUMU.

Bupg sBésgHoro Heba. CosBesnusa, sSpKHUe 3BE3ABI, ILJIaHETHI,
UX BUAUMOe JABUKeHUe.

CosiHeuHasi cucTeMa.

Coanme. ConmHeuHasd aKTHBHOCTL. McTouHuK sHeprum CojHIa
M 3BE3A. 3BE3ALI, MX OCHOBHLIe XapaKTepHMCTHUKH. J[lmarpamma
«CHeKTPaJbHBIN KJacC — CBETUMOCTE». 3BE3LI TVIABHOM Mocaea0-
BaTeJBHOCTU. 3aBHUCHUMOCTL «MAacca — CBeTHMOCTL» JJIS 3BE3J
TJIaBHOM TociefoBaTelbHOCTH. BHyTpeHHee cTpoeHue 3Bészn. Co-
BpeMeHHELIe IpeJCTaBIeHUA O MPOMCXOKIeHUN 1 sBogonumn CoJlH-
Ia 1 3BE3J. OTAIbl JKU3HU 3BE3].

Mineunsiii IIyre — mama Tamaktura. Ilongokenne u JBM:KeHUe
Coauna B N'amakTure. Tunsl ratakTuk. PagmoralakTUKKM U KBasa-
pol. UépHble ABIPEHI B AApaX rajlakTUK.

Bcenennas. Pacimupenue BeesenHoli. 3akon Xa66ya. Pasberanue
rajiakTuk. Teopus BoJabioro BsphiBa. PelKTOBOe U3JIyUeHNe.

Macmirabuasa cTpykTypa Beesennoii. MerarajakTuka.

Hepeménnbie mpo6jeMbl ACTPOHOMUHU.
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Yuenuuecrkue nabnrwdenus

1. HaGaiomeHuss HeBOOPY:KEHHBIM IJIa30M C HCIOJB30BAHUEM
KOMNBIOTePHBIX TPUJIOKEHHUN IS olpeleeHUd HOJNOKEeHUS
HebecHBIX 00LEeKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3-
aus CeBepHOTO MOJYIIApUA U SIPKUe 3BE3MLI.

2. Hab6aogenusa B teneckon JIyHul, miaaHer, Miaeunoro 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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