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ITpumepHuasa pabouasa mporpamMma mo GuU3nKe Ha YPOBHE CPEIHEro
ob1rero obpasoBaHuA (0a30BBLINT YPOBEHb M3YyUYEHUSA IIPEIMETa) CO-
cTaBJeHa Ha OCHOBE IIOJIOKEHUM M TpeOOBAaHUU K pesyJbTaTaM OC-
BOEHUSI OCHOBHOM 00pasoBaTeJbHOM IIPOTPaMMBbI, IPEICTaBIeHHBIX
B PemepalbHOM TOCYIZApPCTBEHHOM o00pasoBaTeIbHOM CTaHAApPTE
cpeanero obiero obpaszoBaHua (PI'OC COO), a Takke ¢ yudéToM
ITpumepHOit mporpaMMbl BOCTIUTAHUA 1 KOHIIeNIIIY IpeogaBaHmusa
yuebHOTr0 mpeamera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3aIUAX
Poccuiickoit Pemeparnuu, peaansyoninx OCHOBHEIE 0011Ie00pa3oBa-
TeJIbHBbIE IIPOrPAMMEI.

NOACHUTEJIbHAA 3ANUCKA

Cogep:xanue IIporpamMmmbl HampaBjgeHO Ha (GOPMUPOBAHIE ecTe-
CTBEHHO-HAYUYHOUN KapTUHBI Mupa yuamuxcsa 10—11 KiaccoB mpu
obyueHnu uxX (pusuke Ha 6a30BOM ypPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOTO mmoaxonxa. IIporpaMmma cooTBETCTBYET TPEOOBAHUAM
PI'OC COO k mIaHHUPYEeMBIM JUYHOCTHBIM, IIPeIMETHLIM M MeTa-
OpeqMeTHBIM pe3yJjbTaTaM O0yUYeHUs, a TAKKe YINThIBAeT Heo0XO0-
OUMOCTH Peajnsalliy MeKIPeIMeTHBIX CBA3el (PUIUKKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeAMeTaMu. B Hell onpeneasaioTca
OCHOBHBIE I/ M3YYeHMsA (PU3UKKU HA yPOBHE CPEIHero oo0Irero
00pasoBaHUsl, IJIAHUPYEMbIe Pe3yJIbTAaThl OCBOCHUA Kypca QUSUKN:
JUYHOCTHBIE, METAaIIpeIMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM yPOBHE).

IIporpamma BKJIIOUAET:

« IJIAHUPYEMbIE Pe3yJIbTAThl OCBOCHUA Kypca (pusuKu Ha 6a30BOM
YPOBHE, B TOM 4YHCJIE IpPeIMeTHbIe Pe3yabTaThl 110 TojgaM o0yue-
HUS;

« comep:kaHue yueOHoTro mpeamMeTa «PusuKa» Mo roJgaM o0ydeHunsd;

« IPUMEPHOE TEeMATHUYECKOe ILJIAHNPOBaHME C YKa3aHWeM KOJude-
CTBA YacOB Ha M3y4YeHMe KaKJIOUM TeMbl 1 IIPUMEPHOI XapaKTe-
PUCTUKOI yueOHOM AeATeIbHOCTH yUalllUXCsd, peajlnu3yeMoi Ipu
U3yUYEeHUU ITUX TEM.

IIporpamMmMma Mo:KeT OBLITHL MCIIOJIL30BAHA YUUTEJIAMU KaK OCHOBA
IJISI COCTaBJIEHUS cBOMX paboumx mporpamMm. Ilpu paspabGoTke pa-
Ooueil mporpaMMbl B TEMATUUYECKOM MJAHMPOBAHUHU JOJKHBI ObITh
YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUSA DJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTEeJIbHBIX PECYPCOB, ABJIAMIOIINUXCA yIeOHO-METOIUUECKU-
My MarepuajgamMu (MyJIbTUMEIUNHBIE IIPOrPAMMBI, 3J€KTPOHHBIE
yuUeOHUKY U 3aJaYHUKU, dJeKTPOHHBbIE OMOJINOTEeKN, BUPTYaJIbHBIE
nabopaTopuu, UIPOBbIE MPOrPaAMMBbI, KOJLIEKIINY IIU(PPOBBIX o0pa-
30BaTEJbHBIX PECYPCOB), PEATUIYIONINMHU JUAAKTUUECKE BOZMOMK-
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Hoctu KT, comep:kaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATENb-
CcTBY 00 00pa3oBaHUU.

IIpumepuas pabouass IIporpaMMa He CKOBBIBAET TBOPUYECKYIO
WHUITUATUBY YUYUTEJEH U ITPeJOCTaBIsIEeT BOBMOKHOCTD JJIsI Peau-
34l Pa3INYHBIX METOAMUYECKUX IIOAXOM0B K OpTraHU3anuu 00y-
yeHUA (PU3NKe IPU YCIOBUU COXPaHEHUA 00A3aTeTbHON YacTH CO-
Iep:kaHus Kypca. KoimuecTBO 4acoB B TeMaTUYECKOM IIJIAHHUPOBA-
HUN Ha M3yUYeHUe KayKIOW TeMbl SBJISIETCA OPHUEHTUPOBOUHBIM U
MOKeT OBbITh U3MEHEeHO KaK B CTOPOHY YMEHBIITeHUA, TaK U YBEJU-
YeHUS B 3aBUCUMOCTHU OT PeaJn3yeMbIX METOAUUYECKUX ITOJXO0I0B U
YPOBHS HOJATOTOBJIEHHOCTH YYAII[UXCH.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO MPEOMETA «®U3NKA»

dusmnKa Kak Hayka o Hambojee oOIUX 3aKOHAX IPHUPOILI, BbI-
cTymasi B KayecTBe y4ueOHOrO mpeaMeTa B IIIKOJI€, BHOCHUT CYII[e-
CTBEHHBIM BKJAJ B CHCTeMY 3HaAHHII 00 OKpy’KalolleM MHpe.
IITxonbHBIN Kypec GUBUKKM — CHUCTEeMOOOPa3YIOIHUHA OJIA €eCTeCTBEeH-
HO-HAYYHBIX YUeOHBIX IIPEIMETOB, IOCKOJbKY (pU3NUeCKre 3aKOHbI
JIie;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUM, N3yUYaeMbIX XHUMUEH, 0M1o-
Joruei, (pusudyeckoi reorpadueii u actpoaomueii. Mcmosb3oBaHue
U aKTHUBHOE IIpUMeHeHne (PU3NUYECKUX 3HAHUI ompenessieT Xapak-
TEep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOrHUU B cepe SHEPreTUKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEeHUA HOBBIX MAaTEPHUAJIOB C
3aJaHHBIMU CBolicTBaMu u Ap. 3yuenue pu3uKU BHOCUT OCHOBHOM
BKJIJ B (h)OpPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTUHLI MUPA y4a-
muxcd, B GopMUpPOBaHNEe YMEHUN IPUMEHATH HAYUYHBIN METOJ, I10-
3HAHUS IIPU BBLINOJHEHUN UMY yUEOHBIX MCCJIEIOBAHUIM.

B ocHOBY Kypca puU3UKM CpemHEN IIKOJIbI IIOJIOMKeH psl HOei,
KOTOpPBbIE MOJKHO PACCMaTPUBATH KAK IIPUHIUIILI €r0 IIOCTPOSHMS.

Hoea uyenocmnocmu. B coorBercTBUU ¢ Hell Kypc dABJIAeTCA
JIOTUUYECKU 3aBePIINEHHBIM, OH COAEPKUT MaTepuaj U3 BCeX pasie-
J10B UBUKHU, BKJIIOUYAET KAaK BOIIPOCHI KJIACCUUECKOI, TaK U COBPe-
MEeHHOH (HUIUKU.

Hoen zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuaa Kypca
GusuKM 00 beANHEH BOKPYT (pU3HMUECKUX Teopuil. Begyimum B Kyp-
ce ABJsgeTcA POPMUPOBaHME IIPEACTABICHUIN O CTPYKTYPHBIX YPOB-
HSIX MaTepPuu, BelllecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanusa npezrosaraer uc-
HOJIb30BaHME T'YMAaHUTAPHOrO IIOTEeHIAaIa (GhU3NIEeCKON HAYKHU, OC-
MBbICJIEHHE CBSA3U PA3BUTUA (DUBUKHU C PA3BUTHUEM OOIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.
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Hoea npurnadnoi nanpaeénennocmu. Kypc dusuru npes-
moJiaraeT 3HAKOMCTBO C MIMPOKUM KPYTrOM TeXHHUYECKUX U TEXHO-
JOTUYECKUX MPUJIOKEeHUN M3YUeHHBIX Teopuil 1 3aKOHOB.

Hoesa sxonozuzayuu peannusyeTcs II0CPeACTBOM BBeIeHUS de-
MEHTOB COIepP:KaHMA, MOCBAMIEHHBIX 9KOJIOTUUYECKUM ITpobJeMaM
COBPEMEHHOCTH, KOTOPHIE CBA3AHBI C PA3BUTHEM TeXHUKU U TEXHO-
Joruii, a TaksKe OOCYKIeHUs Hpo0JieM parMoHAJbLHOTO IIPHUPOLO-
TOJIb30BaHUA U 9KOJOTMYECKOM 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaM1 Kypca GUSUKU cpegHel ITKOJIBI AB-
adoTcAa (GuanvecKkue Teopuu (hopMHpPOBAHUE IIPENCTABICHUNA O
CTPYKTYpPe IMOCTPOoeHUA (PU3NIECKOMN TeOprHU, Poan GpyHIaMeHTaIb-
HBIX 3aKOHOB W IIPUHITUIIOB B COBPEMEHHBLIX IIPEICTaBIEHUIX O
OpUpoje, TPAHUIAX TPUMEHUMOCTH TEOPUl, OJIs ONMCAHUSI eCcTe-
CTBEHHO-HAYYHBIX SABJEHUMN W IPOIECCOB).

CucremMHO-IeATEeTbHOCTHBIN MOAX0 B Kypce GU3UKU pearndyeTrcs
OpesKae BCEero 3a CUET OPraHM3aIluM SKCIEPUMEHTAJbHON esaTesb-
HOCTU OoOyuatornmuxcs. [[asa 6a30BOro ypoBHSA Kypca (UBUKU — BTO
WCIIOJIb30BaHME CUCTEMBI (DPOHTAJBHBIX KPATKOBPEMEHHBIX JKCIIE-
PUMeHTOB 1 JabopaTOPHBIX PadoT, KOTOpPbIe B IporpaMme o0bemu-
HEeHBI B OOIIUI CIIMCOK YUYEHMUYECKUX IIpaKTHuuecKuxX pabor. Beime-
JeHVe B YKa3aHHOM IlepevuHe JabOpaTOPHBIX PadOT, MPOBOIMMBIX
IJIA KOHTPOJIA U OIEHKHU, OCYIIECTBIAETCA yUaCTHUKaMu 0o0pasoBa-
TeJBbHOTO IIPOITecca NCXOAA M3 OCOOEHHOCTEe TeMaTUUYeCcKOTo TIJIaHu’-
poBaHuA U ocHaIlleHUA KabuHera pusuku. [Ipu sTom obecmeunBaeT-
cA OBJaJleHUEe OOYYAIOIMUMHCA YMEHUAMM ITPOBOAUTHL KOCBEHHBIE
M3MepeHUsI, MCCJIeIOBAHUSA 3aBUCUMOCTEN (PpU3UUYECKUX BEJIUUYUH U
TIOCTAHOBKY OIILITOB IIO TIPOBEPKE MTPEAJIOKEHHBIX TUIIOTES.

Boabpitoe BHUMaHUe yhaeasieTcsa PeIIeHWI0 PACUETHBIX WM Kaue-
CTBEHHBIX 3ajad. IIpm sTOM AJIsd PACUETHBIX 3a7a4 TPUOPUTETOM
ABJAIOTCA 3aJauy C IBHO 3aJaHHON (PM3UUECKOI MOeJbIO, II03BO-
JAM0NNEe TPUMEHATh M3YUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTU KaK
W3 OJHOTO pasfeiia Kypca, TaK WM MHTErpUPYA 3HAHUA U3 PA3HBIX
pasmenoB. [ KavyeCTBEHHBIX 3a7ayu IIPHUOPUTETOM SABJSIOTCS 3a-
IDaHUs Ha O0bsJACHEeHWE NMPOTeKAHUSA PU3NUYEeCKUX SABJIEHUN M IIPO-
IIeCCOB B OKPY:Kalolllell »KU3HU, Tpedyroliue BbIOOpa (hu3UUecKoit
MOJEeJU IJA CUTyalluu MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBercTBUU ¢ TpeboBanuamu PI'OC COO K marepmaibHO-
TeXHUYECKOMY obecleueHUI0 yueOHOTo IIporecca 6a30BbIil YPOBEHb
Kypca QU3WKU B CpeHEH ITKOJe MOJIXKEH M3ydaThbCd B YCIOBUAX
IpeaMeTHOro KabuHeTa GUBUKY MU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMETOB €CTEeCTBEHHO-HAYUHOTO IINKJIa. B KabuHeTe
GbUBUKYM JOJKHO OBITH HeoOXxomammoe JabopaTopHOoe 000pyIdOBaHME
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IJIS BBIDOJHEHUS YKa3aHHBIX B MpoTrpaMMe YUeHUUYECKUX MPaKTU-
yecKUX padoT M AeMOHCTPAaIlMOHHOe 000pyIOBaHUE.

HeMoHcTpanuonHoe ob6opymoBanue Q(QOPMUPYETCA B COOTBET-
CTBUH C IIPUHIIUIIOM MAHUMAJIBbHON TOCTATOYHOCTU U 00ECIIeUYnBaeT
IOCTAHOBKY II€PEUYMCICHHBIX B IIPOrpaMMe KJIIOUEBBIX JeMOHCTPAa-
Ui OIS WMCCJAeTOBAHUA M3yUYaeMbIX ABJEHUU W ITPOIIECCOB, DMITU-
puyuecKux U QyHIaMEHTAJIbHBIX 3aKOHOB, UX TeXHUYECKUX IIPUME-
HeHUuI.

JlabopaTopHOoe obopymoBaHUE AJIA YUCHUUYECKUX MPAKTUUECKUX
pa6oT popMupPyeTCcs B BUIE TeMAaTHUUYECKNX KOMILJIEKTOB U obecie-
YMBAETCS B pacuyére OJHOI0 KOMILJIEKTa Ha ABYX OOYyYarOIIUXCSH.
TeMmaTuuecKe KOMILIEKTHI JJa00PaTOPHOTO 000PYAOBAHUA JOJIMKHBI
OBITH ITOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJb30BAHUM aHAJOTOBBIX U
mu@pPOBLIX IPUOOPOB, a TaKKe KOMIbIOTEDPHBIX HN3MEPUTEIbHBIX
cruCcTeM B BujAe IU(MPOBBIX JTabopaTOPUii.

LEAN N3YYEHWA YYEBHOIO NMPEOAMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU HU3YUeHUA (PU3UKU B 00IIeM oOpasoBaHUU

SABJISTIOTCS

— ¢dopMUpPOBaHUE MHTEpPEca W CTPEeMJIeHUS oO0ydamImxcsa K Ha-
YYHOMY M3yYEHUIO IPUPOABI, PABBUTUE UX UHTEJIEKTYATbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEI;

— pas3BuUTHE IPEJCTABJIEHUN 0 HAYYHOM MeTole MOo3HaHuA U (op-
MHUPOBaHME HCCIEJOBATEIHBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM
ABJIECHUAM;

— (opMupoBaHMEe HAYYHOTO MUPOBO33PEHUA KaK pe3yabTaTa u3y-
YeHUsSI OCHOB CTPOEHUA MaTepuu U GpyHIaMeHTAJIbHBIX 3aKOHOB
(1078370297

— ¢dopMUpPOBaHUE YMEHUI O0bACHATH ABJEHUSA C MCIIOJTb30BAHUEM
dusuUecKUX 3HAHUYN M HAYYHBIX TOKA3aTeJIbCTB;

— (opMuUpoBaHNE HPEACTABICHUNA O POJU (PUBUKU OJIA PA3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
HocTm:xkeHne aTMx Iejeil obecleuymBaeTCs peIIeHueM CJeIyIOo-

IUX 3a7a4 B IIPOIlecce N3yUYeHUsa Kypca GusuKM Ha YPOBHE CpeHe-

ro o6Iiero o6pasoBaHUA:

— mIpuobpeTeHre CUCTEMEI 3HAHUI 00 00IMUX (pU3NYeCKUX 3aK0HO-
MEpHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUAA MEXaHUKY, MOJEKY-
JIAPHYIO PUBUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3J€-
MEHTBI aCTPOPU3UKH;

— dopMUpPOBaHWE YMEHUI MPUMEHATHh TeOPeTUYECKUe 3HAHUS I
00bAcCHEeHUA GUBUUYECKUX ABJICHUN B IPUPOJAE U IJIA MPUHATUA
OIPaKTHUUYECKUX PeIleHuil B MOBCeIHEBHOIN KU3HU;
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— OCBOEHUE CIIOCOOO0B PeIleH s Pa3JIUUYHbIX 3a4aY ¢ ABHO 3aJaHHOM
GusUUeCKOl MOMENbI0, 3aJad, ITOAPA3yMEBAIOIINX CAMOCTOA-
TeJbHOE co3aHue (PU3NUYEeCKON MOMAeaH, aJeKBaTHON YCJIOBUAM
3amaun;

— MOHUMaHUe PU3UYECKUX OCHOB M MPUHIIUIOB MENCTBUA TeXHU-
YECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IIPOIECCOB, UX BIUSIHUSA
HA OKPYKAaIOIIYIO CPEeay;

— OBJIQJIeHNE METOJaMHU CAMOCTOSTEIHHOI'O IIAHUPOBAHUS U IIPO-
BeleHUs (PU3UUYECKUX SKCIEPUMEHTOB, aHaJanus3a U WHTepIpeTa-
nuu nHGOPMAIIUY, OIPEAEeJIeHUS JOCTOBEPHOCTHU IIOJYUYEHHOT'O
pesyJbTarTa;

— co3JaHue YCJIOBUI IJIsd PA3BUTUS YMEHUI IIPOEKTHO-UCCJIEI0BA-
TeJILCKOM, TBOPUYECKOH IeATeILHOCTH!.

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM TNJIAHE

B cootrBercTBUU ¢ @PI'OC COO dusura ABIAsIETCS 00A3aTEIbHBIM
IpeaMeTOM Ha YPOBHE CpeaHero ooIero oopasoBaHus. JlamHas mpo-
rpaMma mpeaycMaTpuBaeT uMaydeHue (pusuKyM Ha 0a30BOM YPOBHE B
00wéme 136 u 3a gBa roga odyueHus 1mo 2 u B Hemesio B 10 u 11 Kyac-
cax. B rematTuueckom miaanupoBaHuu Ajia 10 m 11 KiaaccoB mpeamo-
JIaraloTCsA Pe3ePB BPEMEHU, KOTOPBIM YUNTEIbh MOMKET HUCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, ¥ IIOBTOPUTEILHO-0000IIA0IIEe YPOKH.

JIro6asa pabouas mporpaMma QOJIMKHA MOJHOCTHIO BKJIIOUYATE B Ce-
0s1 cosepIKaHue TaHHOM IIPOrpPaMMBI.

B oTmenbHBIX ciyuasx Kypc QU3NKN 0a30BOr0 YPOBHSI MOMKET M3-
yuaTbca B 00béme 204 u 3a nBa roga obyuenusd (3 14 B Hemesaio B 10
u 11 xigaccax). B srom ciyuae yBeJnumBaeTcaA He MeHee UeM 10
20 u pesepBHOE BpEMs, KOTOPOE WCIIOJb3yeTCA YUUTEJEeM IJIs
M3yYeHUs BOIPOCOB, TECHO CBA3AHHBIX C BBIOPAHHBLIM IIPOQUIEM
o0yueHUs, M yBeJUUYHBAETCSA ydyeOHAs HArpys3Ka, OTBOAMMASA Ha
H3yUYeHNe MeXAaHUKN, MOJIEKYJIAPHON (PUBMKN U DJIEKTPOSUHAMIU-
KU, 3a CUET pacCIIMpeHH’s UYucja JabopaTOPHBIX PaboT McCIemoBa-
TEJILCKOT'O XapakKTepa UM YPOKOB PeIIeHUsS KAaueCTBEHHBIX M PACUET-
HBIX 3a7ad.
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MNAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0
OGBPA30BAHUA (BA30BbIW YPOBEHD)

OcBoeHue yueOHOTO mpeamera «®Puamka» Ha ypPOBHE CPEIHETOo
ob11iero o6pasoBaHus (6a30BLIN YPOBEHB) MOJIXKHO 00ecIIeunBaTh 10-
CTUIKEeHUe CIAeAVIONINX JUUHOCTHBIX, METAIIPEeIMETHBIX 1 IIPeIMEeT-
HBIX 00pa30BaTeJbHBIX PE3yJIbTATOB.

JINYHOCTHbBIE PE3YNIbTATbI

I'paxcdancroe 6ocnumanue:

— cOPMUPOBAHHOCTD I'DAKIAHCKOIN MOBUIIMY 00yUaIOIerocsa Kak
AKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUIICKOr0 OOIIEeCTBa;

— TPUHATHAE TPAAUIMOHHBLIX OOIEeUYeSTOBeYeCKNX TyMaHUCTUYe-
CKUX U JeMOKPATUYECKUX IeHHOCTEMH;

— TOTOBHOCTH BECTU COBMECTHYIO AeATEJLHOCTh B MHTEPEcax I'paK-
IaHCKOI'0 O0IIecTBa, yUaCTBOBATHL B CAMOYIIPABJIEHUU B IIKOJIE
U IETCKO-IOHOIIEeCKUX OPTaHU3aAIUAX;

— yMeHUe B3auMOJIeHCTBOBATH C COIMAIBHBIMU MHCTUTYTaMHU B CO-
OTBETCTBUU C UX QYHKIUIMHU U Ha3HAUEHUEM;

— T'OTOBHOCTH K I'YMaHUTAPHON U BOJIOHTEPCKOI HeATeJIbHOCTHU.
Ilampuomuueckoe gocnumanue:

— cOpPMUPOBAHHOCTL POCCHUNCKON TPasKIAHCKOU HIAEHTUIYHOCTH,
HaTPUOTU3MA;

— I[eHHOCTHOE OTHOLIEHWE K IOCYAZAapCTBEHHBIM CHMBOJIAM; TOCTU-
JKEeHUAM POCCUMCKUX YUYEHBIX B 00JiacTU (PUBUKU U TEXHUKE.

dyxoeéno-HpascmeenHoe 6ocnumanue:

— cOPMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUA, STHUUECKOTO IIO-
BeIeHUS;

— COOCOOHOCTH OIEHUWBATHL CUTYAIIUI0 WM NPUHUMATH OCO3HAHHBIE
pelreHns, OPUEHTUPYACH HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
IIeHHOCTH, B TOM YUCJIE B JeATEJbHOCTH YUEHOTO;

— OCO3HaHUe JUYHOTO BKJIaJIa B IIOCTPOEHUE YCTONYUBOTO OyAYIIETO.
decmemuueckoe ocnumanue:

— BCTEeTUUYECKOE OTHOIIIEeHNE K MUPY, BKJIIOUAA BCTETUKY HAyYHOTO
TBOPYECTBa, MPUCYIEro (pusmueckoii HayKe.

Tpyodoeoe 6ocnumanue:

— HMHTepec K PasJIMUYHbIM cepaM IPodecCuoHATLHON AeATeabHO-
CTH, B TOM UHCJIE CBA3SAHHBLIM C (DUBMKOHU U TEXHUKOI, YMeHUE
coBepIIaTh OCO3HAHHBIN BHIOOP OyAyIIeil mpodeccuu U pearnso-
BBIBATh COOCTBEHHBIE JKU3HEHHbIE TJIAHBI;

— IrOTOBHOCTB U CIIOCOOHOCTHh K 00pPasoBAHUIO M CAaMOOOPAa30BAHUIO
B oOJtacTy MU3UKU Ha IIPOTSKEHUU BCEH JKMU3HU.
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JdKonozuueckoe socnumanue:

— cOPMUPOBAHHOCTL dKOJOTMUECKON KyJIbTYyPhbl, OCOBHAHUE IJIO-
0aJILHOTO XapaKTepa dKOJIOTUUYECKUX IIpobJem;

— IIJTaHWPOBaAHUE U OCYIIECTBJIEHUE AeHICTBUHA B OKPYIKAIOIIEH cpe-
e Ha OCHOBe 3HAHUA IeJeld YCTOMUYMBOTO PA3BUTHUA UeJIOBEUe-
CTBa;

— paclIupeHNe OILITA AeATEJbHOCTH SKOJIOTMYECKO HAIIpaBJIEH-
HOCTH Ha OCHOBE MMEIOIUXCA 3HAHUI II0 Pu3uKe.

Ilennocmu HAy4HO20 NO3HAHUA:

— cOPMUPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOIIIEr0 COBPE-
MEHHOMY YPOBHIO Pa3BUTUA (PU3UUECKON HAYKHU;

— OCO3HaHWe I[EHHOCTH HAYYHOM JesATeJIbHOCTH, TOTOBHOCTD B IIPO-
mecce M3y4YyeHUsS (QPUSUKU OCYIIECTBJIATH HPOEKTHYIO U HCCJIEno-
BaTeJIbCKYIO JeATeJIbHOCTh MHAUBUAYAJIBLHO U B I'PYIIIE.

B mporecce gocTMiKEHMSA JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbI cpeqHero obIiero oopasoBaHuda Io GuU3nUKe y odydaro-
IIUXCS COBEPIIEHCTBYETCA dMOUUOHALbHBLIL UHMeJeKm, IIPeLIIo-
Jaramoiuii c)opMUPOBAHHOCTD:

— CaMOCO3HAHUSA, BKJIOUYAIIET0 CIOCOOHOCTL IIOHMMATL CBOE
SMOIIMOHAJILHOE COCTOSHME, BHUAETh HAIPABJICHUS PA3BUTHUS
COOCTBEHHOUM 9MOIIMOHAJIIbHOI c(hephl, OBLITH YBEPEHHBIM B cele;

— camopezyaiupo6aHus, BKIIOYAIOIIETO CAMOKOHTDOJb, YMeHUe
HIPUHAMATL OTBETCTBEHHOCTL 34 CBOE IIOBEIEHME, CIIOCOOHOCTH
aTanTHPOBATHECSI K DMOIMOHAJIBHBIM M3MEHEHUIM W IIPOABJIATH
TMOKOCTh, OBITH OTKPBHITHIM HOBOMY;

— BHYMPpeHHell MOMUBAL UL, BKIIOUAIONIEH CTpeMJIeHIe K JTOCTHU-
JKeHUIO IIeJI1 U yCIeXy, ONTUMMU3M, MHUIMATUBHOCTDH, YMEHUE
IefCTBOBATh, UCXOLA M3 CBOMX BO3MOXKHOCTEI;

— amMnamuu, BKJIIOYAIOIIEN CIIOCOOHOCTL MOHMMATH SMOI[MOHAJb-
HOE COCTOSIHHE APYIUX, YYUTHIBATH €ro IIPU OCYIIECTBJIEHUU
0o0IIIeHNA, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COUUANbHBLX HABLLKO8, BKJIIOUAIOINX CIOCOOHOCTHL BBICTPAN-
BaThb OTHOIIEHUSA C APYTUMU JIOIbMU, 3a00TUTHCS, IIPOSABJISITH
HHTepeCc U paspeumarsh KOHQINKTHI.

METANPEOMETHbBIE PE3YNIbTATHI

VHMBepcaanble no3HaBaTeJibHble AeﬁCTBMﬂ

Bas3oeble nozuvweckue delicmeus:
— CaMOCTOATEJIbHO (POPMYJMPOBATh M AKTYaJIU3HPOBATH HPOOJIEe-
My, paccMaTpUBATh €€ BCECTOPOHHE;
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— OIIpeneJATh IeJN AesdTeJIbHOCTH, 3a4aBaTh IIapaMeTpPhbl 1 KPUTe-
PUM UX TOCTUKEHIS;

— BBIABJATL 3aKOHOMEPHOCTH U IIPOTHBOPEUYHs B paccMaTpurBae-
MBIX (PM3UYECKUX SIBJIEHUAX;

— paspabaTeIBaTh IIJIaH DPeEIeHWA IIPOOJIEMBI C YUYETOM aHaAJIU3a
HMEIOIUXCA MaTepPUaJbHbIX U HeMaTePUAJIbHBIX PECYyPCOB;

— BHOCHUTH KOPPEKTHUBLI B IEeATEILHOCTD, OI[EHNBATH COOTBETCTBHE
pe3yabTaTOB IEJIsIM, OLEHWUBATHL PUCKU IIOCIEACTBUI IesTesIb-
HOCTH;

— KOOPIMHUPOBATH U BBINOJHATL PA0OTYy B yCJIOBUAX PEAJILHOTrO,
BUPTYAJIBbHOTO M1 KOMOMHUPOBAHHOTO B3aMMOJIEMCTBUA;

— pas3BUBATh KpPEaTHBHOE MBIILJIEHNEe HPU PelleHUN KU3HEeHHBIX
npobJeM.

Ba3oeéble uccnedosamenvckue oelicmeus:

— BJIAIETh HAYYHOM TEPMUHOJIOTHEIl, KJIIOYEBBIMHU IIOHATUAMU U
MeTogaMu (HUBUUECKON HAYKU;

— BJIaJIeTh HaABBIKAMU YyYEeOHO-UCCJIEIOBATEIbCKON U TPOEKTHOM
IeATeJbHOCTU B 00J1aCTH (PU3UKN; CIIOCOOHOCTHIO Y TOTOBHOCTBIO
K CaMOCTOSATEJLHOMY IIOMCKY METOIOB PellleHUs 3amad puande-
CKOI'0 COIEep:KaHWusSA, IIPUMEHEHUIO PA3JIMUYHBLIX METOHOB II03HA-
HUS;

— BJIAZIETh BUJAAMHU JEeATEJbHOCTH II0 IMOJYYEHHIO HOBOIO 3HAHUSI,
ero MHTEepIpeTAllN, IPeoOpasoBAHMIO M IIPMMEHEHUIO B pas-
JUYHBIX YYEOHBIX CUTYAIllAX, B TOM YHKCJIE IIPU CO3TAHUU yued-
HBIX IIPOEKTOB B 00JIACTH (PU3UKH;

— BBISIBJISAATh IIPUYNHHO-CJIEICTBEHHbBIC CBA3SU M AKTyaJIHU3UPOBATH
3ajauy, BBIABUraTh T'MIIOTE3y €€ PelleHUusl, HAaXOAUTh apryMeH-
TBI IJIS AOKa3aTe/JIbCTBA CBOUX YTBEePIKIEeHU, 3a4aBaTh Irapame-
TPl U KPUTEPUU PEIIeHNT;

— aHAJU3UPOBATH IIOJYUYEHHBIE B XO/Ie PeIIeHNA 3a1aun pe3yibTa-
TbI, KPUTUUYECKU OIEHMBATL HX JOCTOBEPHOCTH, IIPOTHO3UPO-
BaThb U3MEHEHUEe B HOBBIX YCJIOBUSIX;

— CTaBUTb U (QOPMYJUPOBATH COOCTBEHHBIE 3ajauud B oOpasoBa-
TEJIbHOUN NeATeJbHOCTH, B TOM UHCJIE IIPU U3YUEHUU PUIUKU;
— IaBaThb OIEHKY HOBBIM CHUTYAaIlUAM, OI[EHUBATH IIPUOOPETEHHBINA

OIBIT;

— yMeTb IIePEeHOCUTDh 3HAHUSA 10 (PpU3UKe B IPAKTHUUECKYIO 00JIaCTh
KU3HeNeATeIbHOCTH;

— yMeTh MHTEerPUPOBAThH 3HAHUSA U3 PA3HbIX MIPEIMETHBIX 00JIacTelr;

— BBIABUIaTh HOBBLIE UJEHU, IIPEIIaraTb OPUrunHaAIbHbIE TOIXOAbI 11
pellleHns; CTABUTH MPOOJIEMbI 1 3aJa4u, AOIIYCKAIOIIe aJIbTep-
HaTHBHBIE PEIIeHMsI.
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Paboma c ungopmayueii:

BJIAZIeTh HABBIKAMU TOJyUYeHUA WHPOpMANUU (PUIUUECKOTO CO-
Iep:KaHuA U3 UCTOUYHUKOB PA3HBIX TUIIOB, CAMOCTOATEIBHO OCY-
MIEeCTBJATH MOUCK, aHAJIN3, CUCTEMATHU3aIUI0 U MHTEPIPETAIINIO
nHOPMAINN PA3JINUYHBIX BUIOB U (GOPM IIpEeACTaBICHUI;
OIleHUBATh JOCTOBEPHOCTHh MH(POPMAIIUL;

WCIIOJIL30BATH CPEeACTBA MHAOPMAIMOHHBIX 1 KOMMYHUKAIIMOH-
HBIX TEeXHOJIOTHMM B peIleHUN KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX 1 OPraHM3aIlMOHHLIX 3aJad ¢ coOJofeHureM TpeboBaHMIA
SProHOMUKM, TEXHUKU 0e30IIacHOCTH, TUTHMEHBI, pecypcocbepe-
JKeHUA, TPABOBBIX U 3TUUECKUX HOPM, HOPM HMHMOPMAITMOHHON
6e30IIaCHOCTH;

CO3aBaTh TEKCThI (PU3UUIECKOTO COLEPKAHUA B PA3INYHBIX QOP-
Marax ¢ y4éToM HasHAYeHUs MHGOPMAIUU U IeJeBOI ayauTo-
puu, BBIOMpPAs ONTHUMAJLHYIO (OPMY HpPEeACTaBIEHUS W BU3ya-
JV3AIUHU.

VHuBepcaanble KOMMYHUKaTUBHbIE AEﬁCTBMﬂ

12

Ob6wenue:

OCYII[ECTBJISATh OOIleHWE Ha YPOKaxX (PU3BHUKM M BO BHEYPOUHOM
IeATeJIbHOCTH;

pacrIosHaBaTh IIPEIIOCHIIKN KOHMIMKTHBIX CUTYAIlUd U CMSAT-
9aTh KOHMINUKTHI;

PasBEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb-
30BaHUEM SA3BIKOBBIX CPEICTB.

Cosemecmnaa deamenbHoOCMb:

HOHMMATh W WMCIIOJIB30BATh IIPENMYINECTBA KOMAHSHON M MHIM-
BUAYaJIbHOI pPabOTHI;

BBIOMPATh TEMATUKY ¥ METOABI COBMECTHBIX JeMCTBUI C YUETOM
O0IIMMX MHTEPECOB M BO3MOKHOCTEHM KaKIOTO0 UJeHa KOJLJIeKTHU-
Ba;

OPUHUMATL I[eJI1 COBMECTHOM [IesTeJbHOCTH, OPraHM30BBIBATH
Y KOOPAUHHPOBATH NEMCTBUS IO €€ NOCTMKEHHIO: COCTABJISATH
IJIaH OeMCTBUl, PACIpPene/siTh POJU C YUETOM MHEHUI ydacT-
HUKOB, O0CYKIATh Pe3yJILbTAThI COBMECTHOMN PabOThI;
OIleHMBATH KAUECTBO CBOETO BKJAJA WM KaXKIOTO YUACTHUKA KO-
MaHIBI B OOIUH Pe3yJILTAT O Pa3pabOTAHHBIM KPUTEPUIM;
mpenJjiaraTh HOBBIE IIPOEKThI, OLIEHUBATh UAEH C MO3UIIUNA HOBU3-
HBI, OPUTHUHAJIBLHOCTH, IIPAKTAYECKON 3HAUNMOCTH;
OCYIIECTBJISITh IIO3UTHUBHOE CTPATErMYEeCKOoe IIOBEJeHHe B pas-
JUYHBIX CUTYAIlUAX, IIPOSIBIATHE TBOPUECTBO M BOOOpaKeHUeE,
OBITh MHUIIMATUBHEIM.
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VHuBepcaanble perynaTuBHble AeincrBua

Camoopzanu3sayus:

— CaMOCTOATEJBHO OCYILECTBJIATEH II03HABATEJIbHYIO JeATeJIbHOCTD
B obylacTu QMBMKM U aCTPOHOMUMU, BBIABJIATEH IIPOOJIEMBI, CTa-
BUTH U GOPMYyJINPOBATH COOCTBEHHbIE 3a7ja4M;

— CaMOCTOATEJbHO COCTABJATH ILJIAH PElIeHus PAcYETHBIX U Kaye-
CTBEHHBIX 3aJla4, IJIaH BBIIIOJHEHUS IIPAKTUYECKON paboThl ¢
YIETOM HMEIOIIUXCA PEeCypPCOB, COOCTBEHHBIX BO3MOMKHOCTEU U
npeqnouYTeHUH;

— JaBaThb OIeHKY HOBBIM CUTYaIVIM;

— pacmupATh PaMKH y4eOHOT0 IIpeiMeTa Ha OCHOBE JIMUHBIX IIpe]-
IIOYTEHUH;

— JeJaTh OCO3HAHHBINA BBIOOD, apryMeHTHUPOBATh ero, Oparh Ha ce-
04 OTBETCTBEHHOCTH 3a pellleHue;

— OIIeHMBATb IPUOOPETEHHBINA OIIBIT;

— croco6cTBOBATh GOPMUPOBAHUIO U IIPOABIEHUIO SPYIUIINU B 00-
JacTu GUSUKHY, IOCTOSHHO IIOBBIIIATH CBOII 00pasoBaTeIbHBIN 1
KYJBTYPHBIH YPOBEHb.

CamoxkoHmpons:

— JIaBaTh OIEHKY HOBBIM CHTYAaIlsIM, BHOCUTH KOPPEKTUBHI B Je-
ATEeJIBHOCTh, OLIEHUBATL COOTBETCTBIE Pe3yJIbTATOB IIE€JIAM;

— BJIaJIeTh HaBBIKAMU II03HABATEJIHHOU pedIIeKCUN KaK OCOBHAHUSA
COBepIIaeMbIX JeHCTBUH M MBICJIHUTEJbHBIX IIPOIECCOB, UX pe-
3yJIbTATOB ¥ OCHOBAHWII; NCIIOJb30BATh NIPUEMBI pedIeKCuu A1
OIleHKU CUTYyalluy, BbIOOpPA BEPHOTO PeIIeHUs:d;

— yMeThb OIleHWBAaTh PUCKU ¥ CBOEBPEMEHHO IPUHUMATEL PeIIeHUs
10 UX CHUYKEHUIO;

— IPUHUMATH MOTHUBBI U apIyMeHTHI APYTIUX IIPU aHAJIN3€e Pe3yJIb-
TATOB JeATEJIbHOCTH.

IHpunamue ceb6a u dpyzux:

— IpUHUMATH cebs, IOHMMAasA CBOM HEJOCTATKHU U JOCTOMHCTBA;

— IPUHUMATH MOTHUBBI U apryMeHTHI APYTUX IIPU aHAJIN3€e Pe3yJIb-
TATOB JeATEJbLHOCTH;

— IIPU3HABATh CBOE IIPABO U IIPAaBO APYIMX HA ONIMOKH.

MPEAMETHbBIE PE3YJIbTATbI
10 knacc

B mporiecce nsyuenusa Kypca pusuku 6aszoBoro ypoBHsa B 10 KJac-
ce YUeHUK HAYUUTCH:
— JIeMOHCTPHUPOBAaTh Ha IIPUMEpPaxX POJIb U MecTO (pusmku B Qop-
MUPOBAaHUU COBPEMEHHOI HAYYHOW KapTUHBI MUPA, B PA3BUTUU
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COBPEMEHHOM TeXHUKMN W TeXHOJIOTUM, B IPAKTUUYECKOIH mes-
TeJBHOCTU JIIOJLEe;

YVUYUTBIBATh IPAHUIILI IPUMEHEHNI N3YUEHHBIX (PU3MUeCKUX MO-
JeJieil: MaTepualbHas TOYKA, MHEPIUAIbHAA CHUCTEMAa OTCYETa,
abCOJIIOTHO TBEPJAOE TeJO, MAeaJbHBIN Ta3; MOOENM CTPOeHMSI
rasoB, KUAKOCTEH M TBEPABIX TeJ, TOUEUHBIN 3JeKTPUUECKUIL
3apsAg OpU pellleHun (pusuuecKUxX 3amadu;

pacmosHaBaTh (pusmyecKkue ABJIeHUA (IIPOIecChl) U OOBACHATH
WX HA OCHOBE 3aKOHOB MEXAaHWKM, MOJIEKYJAPHO-KHWHeTHUe-
CKOM TEOPHH CTPOECHUS BeIleCTBa U SJIEKTPOAUHAMUKN: PABHO-
MepHOEe M PAaBHOYCKOPEHHOEe IPAMOJUHENRHOe ABUXKEHNE, CBO-
0osHOE IMaJeHue TeJ, ABUKEHHE II0 OKPYKHOCTH, WHEePIUud,
B3auMoeicTBue Tea; Aud@Pysus, OPOYHOBCKOe IBUKEHUE,
CTPOeHUE KUAKOCTE W TBEPABIX TeJ, N3MeHeHre 00bEéMa Tell
npu HarpeBaHWM (OXJaKIEeHUU), TEIJOBOE paBHOBecHe, MCIIa-
peHue, KOHAEHCAIU, IIJIABJICHNE, KPUCTANIN3ANs, KUIIeHHIE,
BJAsKHOCTh BO3/JyXa, IOBBIIIEHNE MAaBJEHHUS rasa IPHU ero Ha-
rPeBaHUU B 3aKPBLITOM COCYIE, CBA3h MeXAYy ImapaMeTpaMHu CO-
CTOSAHHSA rasa B N30IIPOIleccax; dJIeKTPU3aIUd TeJ, B3BauMOe-
CTBUE 3apAL0B;

OIIICLIBATL MEXaHHNUYECKOe IBMKEeHUe, HCIOJIb3ysa (PU3nUecKUe
BEeJIMUMHLI: KOOPAMHATA, IIYTh, IepeMellleHne, CKOPOCTb, YCKO-
peHmne, Macca Teja, CUja, UMIOYJIbLC Teja, KMHETHUYECKAsa SHep-
I'isi, HOTEHINAIbLHAA SHEPrusa, MeXaHndecKas padora, MeXaHu-
YyeCcKasa MOII[HOCTh; IPU OIMCAHMUY IPABUILHO TPAKTOBATH (hu-
3MUYECKHUII CMBICT MCIIOJIb3YeMbIX BEJWUYMNH, MX O0O03HAUEHUA U
eINHUILI, HAXOAUTh (POPMYJIbl, CBA3LIBAIOIIME JaHHYIO (pusmue-
CKYIO BEJIMUNHY C APYTMMHI BEJUUYMHAMU;

OIIMCHIBATL M3yUYEHHBIE TEIJIOBbIe CBOMCTBA TeJl U TeIJOBbIe
ABJIEHUA, UCIOJIb3yA (PU3NUeCKUe BeJINUYNHBI: JaBJIeHHUe rasa,
TeMIIepaTypa, CPeAHAs KMHETUUYECKAas dHEePrusd XaOTHUYECKOTI'o
IBUYKEHUSA MOJEKYJI, CPeJHEeKBaApaTUYHAaA CKOPOCTL MOJIEKYJI,
KOJIMYECTBO TeIlJIOThl, BHYTPEeHHAA dHeprus, pabora rasa, Ko-
3 PUIMEHT TOJIe3HOTO MAEeHCTBUA TEIJIOBOIO ABUTATEJNA; IIPU
OIIMCAHUU IPAaBUJILHO TPAKTOBATEL (pM3UUECKUI CMBICJ MCIIOIb-
3yeMBbIX BeJINUYUH, UX 0003HAUEHUA U eIUHUILI, HAXOOUTH hop-
MYJIBI, CBA3BIBAIOINME JAaHHYIO (PU3UUECKYIO BEJUUYUHY C APY-
I'MMU BeJIUYNHAM;

ONMCHIBATL M3yUYEeHHBIE 3JIEKTPUUECKUEe CBOMCTBa BeIllecTBa U
SJIEKTPUUYECKNe ABJeHUs (IPOIleCcChl), MCIIOJIL3YA (pu3nUecKue
BEeJIMUNHBI: 3JeKTPUUYECKUN 3ap#An, dJeKTpuuyecKoe IMoJie, Ha-
OPSAKEHHOCTD II0JIA, IMOTEHIINAJ, PAa3HOCTb IIOTEHIMAJIOB; IIPU
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ONMCAHUY IIPABUJILHO TPAKTOBATHh (PUB3NMUECKUIN CMBICJI HCIIOJIb-
3yeMBbIX BeJINUNH, UX 0003HAUEHUA U eTUHUIBI; YKa3bIBATL OP-
MYJIbI, CBA3LIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUUHY C APYIHU-
MU BeJIUUYUHAMU;

aHAJIM3UPOBATh (PU3UUECKUEe MIPOIECChl U ABJIEHUS, UCIIOJb3Y
dusuvecKue 3aKOHBI M NPUHIIUNIBI: 3aKOH BCEMUPHOTO TATOTE-
Husd, I, II u III sakousr HeploTOHaA, 3aKOH COXpaHEHUS MEXaHU-
YECKO! SHEePruu, 3aKOH COXPAHEHUS MMIIYJIbCA, MPUHIIUI CY-
MePHO3UIIUY CHUJI, IPUHIIUN PABHOIPABUA MHEPIIMAJIBbHBIX CU-
cTeM OTCUETa; MOJIEKYJISAPHO-KUHETUYECKYIO TEOPUIO CTPOECHUS
BEIIlECTBA, Tra30Bble B3aKOHBI, CBA3b CPEeJHEN KUHETUYECKOM
SHEPruM TEIJIOBOTO MBUKEHUSA MOJEKYJ ¢ aOCOJIIOTHOM TeMIle-
paTtypoii, mepBbIil 3aKOH TEPMOIMHAMUKM; 3aKOH COXPaHEHUA
3JIEeKTPUUECKOTO 3apdAna, 3aKoH KyJoHa; mpu 3TOM pasaiuyarh
ciaoBecHy0 (OPMYJUPOBKY 3aKOHA, er0o MaTeMaTUYecKoe BbIpa-
JKeHUe U ycJaoBuA (TPaHUIILI, 06JIaCTH) IPUMEHUMOCTH;
00'bSICHATH OCHOBHBIE IIPUHITUIIBI AeHCTBUA MAIIIWH, IIPUOOPOB U
TeXHUYECKUX YCTPOIMCTB; Pas3anUaTh YCJIOBUSI WX 0e30IacHOTO
VCIIOJIL30BAHUA B MOBCEIHEBHOM KU3HU;

BBIMIOJIHATh 9KCIEPUMEHTHI 10 MCCJIEeI0BAHUI0 (PU3UUYECKUX SB-
JIEHUH M TPOIeCCOB C MCHOJIb30BAHUEM HPAMBIX W KOCBEHHBIX
U3MepeHUi: Ipu 5ToM (POPMYJIUPOBAThE IPodIeMy/3amady 1 TU-
moTe3y yueOHOTO SKCIepuMeHTa; coOupaTh YCTAaHOBKY M3 IIpel-
JI0O}KEeHHOT0 000pYyIOBaHMA; IPOBOAUTDH OUBIT 1 (hOPMYJIHUPOBATH
BBIBOJIBI;

OCYIIIECTBJIATL IIPAMbIe M KOCBEHHBIE M3MEpPeHUd (PU3NUECKUX
BEJIMUMH; IIPH 5TOM BBIOMPATH ONTUMAJIbHBIN CIIOCO0 N3MEpPeHUI
¥ HCIIOJIb30BaTh M3BECTHBLIE METONBI OIeHKHU IOTPEITHOCTe 13-
MEepeHUI;

WCCJIeIOBATH 3aBUCUMOCTU MEXKAY (GUBHMUECKUMU BEJIUUYMHAMU
C UCIIOJb30BAHUEM MPAMBIX U3MEPEHUHN: IPU 9TOM KOHCTPYHUPO-
BaTb YCTAHOBKY, (DPMKCHPOBATH PE3yJbTATHI IMOJYYEHHOHN 3aBU-
CUMOCTH (pUBUUYECKUX BEJIMUYNH B BUIE TAOJUI U TPapuKOB, 1Ie-
JaTh BBIBOABI IIO0 Pe3yJabTaTaM MCCJIeIOBAHU;

cobJioaTh IpaBuia 6e30TIacHOTO TPYAa IIPY IPOBEeAeHNU UCCJIIe-
IOBaHUM B paMKax yueOHOro dKCIIepHUMeHTa, yueOHO-uccIeqoBa-
TEJbCKOHM ¥ MPOEKTHOM AeATEJIHHOCTH C UCIOJb30BaHUEM H3Me-
PHUTEIBHBIX YCTPOMCTB U Ja60pPaTOPHOTO 000PYAOBAHM;
pelraTh pacuéTHBIE 3ajaul C IBHO 3aJaHHON (PU3UUYECKOH Moe-
JIbI0, UCTOJIb3Ys (husmuecKue 3aKOHBI U MPUHIIUIBI; HA OCHOBE
aHaJam3a YCJIOBUA 3aJa4yy BHIOUPATh (USUUYECKYIO MOJEJNb, BbI-
IeJATh QU3UYEeCKUe BeJIUUYNHBI U (POPMYJIbl, HEOOXOAUMBIE IJI
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€€ pellleHus, IPOBOAUTL PACUETHI U OIEHMBATH PEaJIbHOCTh II0-
JYUYEHHOTO 3HaYeHUSA (PU3NUECKON BEJIMUNHBI;

pemiaTh KadeCcTBEHHBIE 3aJauM: BBICTPAWMBATH JOTUYECKU He-
TIPOTHUBOPEUYNBYIO IETIOUYKY PACCYXKACHUI C OIMOPOM Ha M3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WUECKUEe ABJICHUS;
WCIIOJIb30BATH MPHU PEIIeHun yueOHBIX 3aJadu COBPeMeHHbIe WH-
dopManMoOHHbIE TEXHOJOTUHU IJIA IIOHUCKA, CTPYKTYPUPOBAHU,
WHTEPIPEeTAIlY U IIPEACTABJICHUA YUeOHON 1 HAYUYHO- IOy JIIp-
HOM wmH@OpPMAIUU, IMOJYUEHHON U3 PA3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJM3UPOBATDH IOJyUaeMyIo MHOOPMAIIUIO;
OPUBOAUTH MIPUMEPHI BKJAJA POCCUMCKUX M 3apyOEKHBIX yUE-
HBIX-(PU3UKOB B Pa3BUTHE HAYKHU, 00bACHEHNE MPOIECCOB OKPY-
JKaloIero Mmupa, B pa3BUTHE TeXHUKU U TEXHOJIOTHIT;
WCIIOJIb30BATH TEOPEeTHUUeCKUe 3HAHUA 10 (pu3uKe B MOBCETHEB-
HOM KUB3HU A obecreuyeHUsA 6e30MaCHOCTU IPU OOpaIeHUuu C
npubopamMy M TeXHUYECKHMMM YCTPOUCTBAMU, AJISA COXPAHEHUS
3I0POBbA U COOJIOMEHUA HOPM 3DKOJOTHUUECKOTO ITOBEJeHUs B
OKpYsKaloleil cpeze;

paboraTh B TpyHme ¢ BBINOJHEHWEM PAa3JUYHBIX COIIUAJIBHBIX
poJieii, IIAaHUPOBATL PabOTy I'PYIIIbI, PAaIlMOHAJBHO pacipeae-
JATh O0A3aHHOCTM M ILJIAHUPOBATH EeATEeJbLHOCTh B HECTaH-
ITapTHBIX CUTYalluAX, aIeKBAaTHO OIeHUBATh BKJIAJ KaKI0T0 13
YYaCTHUKOB I'PYNNbBI B PeIlleHre PacCMaTPUBAeMON IIPOOIeMBbI.

11 Knacc

B npornecce nsyuenusa kypca ¢pusuku 6asoBoro yposus B 11 kiac-

ce yUeHUK HAy4YUTCH:
— OeMOHCTPHUPOBAaTh Ha IIpuUMepax PoJb U MecTo (pusuku B (op-

16

MUPOBAaHUY COBPEeMEHHOI HAYYHON KAapTHUHBLI MUPA, B PA3BUTUU
COBPEMEHHO! TeXHUKN W TEeXHOJIOTHI, B IPAKTUUYECKOU mesd-
TeJbHOCTH JIOAEH, IeJJOCTHOCThL UM eIWHCTBO (PU3WUEeCKOl Kap-
TUHBI MUPA;

YUYUTBHIBATHh TPAHUIILI MPUMEHEHUS N3YUEHHBIX (PU3UUECKUX MO-
neJieii: TOUEeUHBIN 9JIEKTPUYECKUN 3apsaf, Jyd CBETA, TOUEUHBINA
WCTOYHUK CBeTa, AJepHas MOJejib aToMa, HYKJOHHAsd MOJAedb
aTOMHOTO AApa OIPU pPelleHuu (pusudecKux 3ajgad;
pacmosumaBaTh (pusuUecKue sSBJIEHUA (IIPOIECChl) W OO0BHACHATH
UX Ha OCHOBE 3aKOHOB 9JIEKTPOAUHAMUKU U KBAHTOBOM (PUBUKM:
9JIeKTPUYecCKas IPOBOAMMOCTH, TEILJIOBOE, CBETOBOE, XUMUUE-
CKOe, MarHUTHOE JeHCTBHSA TOKAa, B3aMMOjeliCcTBHE MarHuToOB,
5JIEKTPOMArHUTHAS WHAYKIINA, JefcTBUe MATHUTHOTO IIOJIS Ha
TPOBOTHUK C TOKOM M ABMIKYIITUMCA 3apAMd, 3JIeKTPOMarHUTHLIE
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KoJjiebaHmsa M BOJHBI, IPIMOJUHEHHOE pacopocTpaHeHue CBeTa,
OoTpaskeHune, IMpejoMiieHre, UHTepPepeHnTnuda, JUPPaKnud U mIo-
JaApus3anua cBeTa, AUCIEPCUA cBeTa; (HPOTOdIEKTPUUECKU ad-
dexr (porosddeKT), cCBETOBOE AAaBJIeHWE, BO3SHUKHOBEHUE JIU-
HeHYaToro CIeKTpa aToMa BOJOPOJa, eCTEeCTBEHHAs W HCKYC-
CTBEHHAsI PaAMOaKTUBHOCTD;

— ONUCHIBATh M3YUYEHHBIE CBOICTBA BeIlecTBa (dJIeKTpHUUecKUe,
MarHUTHBIE, ONTHYECKMEe, dJEeKTPUUYECKYI0 TPOBOAMMOCTL pas-
JUYHBIX CPel) U 3JIeKTPOMATHUTHBIE ABJEHUA (IPOILECCHI), KC-
TOJb3ys (PU3MUYEeCKUe BEJUUYUHBI: BJIEKTPUUYECKUN 3apsj, cuja
TOKa, 9JeKTpUUYeCcKoe HATPAKeHUe, dJIEKTPUUECKOe COIPOTUB-
JeHue, PasHoOCTh MmoTeHNuaaoB, JJ[C, pabora ToKa, MHAYKITHAA
MarHHUTHOTO IIOJIfA, cujaa Awmmepa, cuja JlopeHIiia, MHIYKTHUB-
HOCTH KATYIIIKU, SHEPIrus JEeKTPUUYECKOTO0 M MATHUTHOTO IO-
Jieli, MepuoJ M YacToTa KoJiebaHuii B KoJjiebaTeIbHOM KOHTYpE,
3apsAn 1 CuJja TOKAa B IIPOIlecce TApPMOHUYECKUX DJIEKTPOMATHUT-
HBIX KoJieOaHUii, (HOKYyCHOe pacCTOAHNE 1 ONTHUYecKas CIIa
JVH3bI; OPU OIMHUCAHWUUN INPABUILHO TPAKTOBATh (PU3WUECKUIT
CMBICJI UCTOJb3yeMBbIX BEJIMUNH, UX 0003HAUECHUA U €TUHUIIHI;
yKasbIBaTh (hOPMYJbI, CBA3LIBAIOINE JAaHHYIO (GhU3UUECKYIO Be-
JUYUHY C IPYTUMU BeJTUUNHAMU;

— OTNMCHIBATH M3YyUEeHHBIE KBAHTOBbIE SBJIEHUS U IIPOIECCHI, HC-
TOJb3YyA (PUBWUYECKUEe BEJUUYUHBI: CKOPOCTHh BJJEKTPOMATHUT-
HBIX BOJIH, AJIWHA BOJHBLI M YaCTOTA CBETA, SHEPTUA U UMIYJILC
doToHa, mepuo g moJypacHana, dSHEPTUsS CBA3U aTOMHBIX ANEP;
IPU ONTMCAHUM MIPABUJIBHO TPAKTOBATH (GMBUUYECKUHN CMBICJ UC-
TOJb3YEeMbIX BEeJIWYNH, UX O0O3HAUEHUS W e€IUHUIIBI; YKa3bI-
BaTh (hOPMYJIbI, CBA3SHIBAIOIIME MAaHHYIO (QU3UUYECKYIO BEJIIUUU-
HY C APYTUMU BeJIUUYNHAMM, BHIYUCIAATHh 3HAUEHUE (PU3UIECKON
BEJIMYUHBI;

— aHaJIM3UPOBATH (HUBUUECKUE TPOIECCHI U SBJIEHUA, UCIOJIb3Ys
dusuuecKue 3aKOHBI M MPUHIUIILI: 3aK0H OMa, 3aKOHBI IIOCJIE-
JOBATEJILHOTO W IMapajljie;IbHOTO COeTMHEHNA TPOBOTHUKOB, 3a-
koH Jlkoynsa—Jlenma, 3aKOH 5JeKTPOMATHUTHON WHIYKIIUH,
3aKOH MPAMOJUNHENHOTO PAacCIIPOCTPaHEeHUs CBETa, 3aKOHBI OTpa-
JKeHUs CBeTa, 3aKOHBLI TPEJOMJIEHUS CBeTa; ypaBHeHUe OJUWH-
miTeitHa AJia orosdderTa, 3aKOH COXPAaHEHUS dHEPTUU, 3aKOH
COXpaHEeHUsS UMNOYJbCa, 3aKOH COXPAaHEHUWA 3JIEKTPUUYECKOTO
3apsAna, 3aKOH COXPaHEHUWSA MAacCOBOTO YMCJA, HOCTYJIAThI
Bopa, 3akoH pagmoaKTMBHOTO paciana; IIPHU 3TOM pasandyaThb
cJoBecHYIO (OPMYJUPOBKY 3aKOHA, €Tr0 MaTeMaTHYecKoe BbI-
pakeHue U ycJaoBUA (TPAHUIIBI, 00JIaCTH) IPUMEHUMOCTH;
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— OIIpeAeJIATh HallpaBJIeHe BEKTOPa MHAYKIINIY MariHuTHOI'O II0JIA

18

OPOBOJHUKA C TOKOM, CUJIbl AMiiepa u cuiabl JlopeHIa;
CTPOUTH 1 ONUCHIBATEH N300paskeHme, Co3JaBaeMoe IJIOCKUM 3ep-
KaJIOM, TOHKOM JIMH3011;

BBIIOJHATL dKCIEPUMEHTHI IO MCCAENOBAHUIO (PUBUUECKUX AB-
JeHUH W TPOIeCCOB C MCHOJB30BAHUEM HPAMBIX W KOCBEHHBIX
u3MepeHuii: Ipu 3ToM (POPMYJIUPOBATh IIPOobIeMy/3amauy U T'i-
moTe3y yueOHOT0 9KCIIepuMeHTa; coOOMpaTh YCTAHOBKY U3 IIPE/I-
JI0XKEeHHOTO 000pYZIOBaHMUA; IPOBOAUTH OUBIT U (POPMYJIUPOBATH
BBIBOJBI;

OCYIIECTBJIATL IIPAMbIe M KOCBEHHLIE M3MEpPeHUd (PU3NUECKUX
BEJIMUYMH; IIPH 5TOM BBIOMPATHh ONTUMAJbHBIN CIIOCO0 N3MEpPeHM I
¥ HCIIOJIb30BATh M3BECTHBLIE METOABI OIeHKHU IOTPEITHOCTeN 13-
MepeHUii;

HCCJIeIOBATH 3aBUCUMOCTH (PUSUUECKUX BEJIUUYUH C UCIIOJIHL30Ba-
HUEM IIPSAMBIX USMEPEHUI: IPU 9TOM KOHCTPYUPOBATh YCTAHOB-
Ky, GUKCHUPOBATH PE3yJIbTAThI MOJYUEHHON 3aBUCUMOCTH (hUBU-
YeCKMX BeJIWUYUWH B BHUAe Ta0OaUI M rpadmKOB, AeJaTh BBIBOILI
0 pes3yJibTaTaM HCCJIETOBaAHUS;

cobar0maTh mpaBuja 0e30IIaCHOTO TPyZa IIPU HPOBEeJEeHUU HC-
clIefOoBaHUII B paMKaxX yueOHOTO 5KCIEePUMEHTa, yueOHO-IC-
CJIelOBATEJILCKON U IIPOEKTHOM AeATEeJIHLHOCTU C HCIOJH30Ba-
HUEM M3MEePHUTEeJbHBIX YCTPOMCTB M JabopaTOpPHOTO 000pPYya0-
BaHUA;

periaTh pacuéTHBIE 3aJaur ¢ ABHO 3aJJaHHOUN (pU3UUECKO Moje-
JbI0, UCHOJb3ys (pusuUuecKre 3aKOHBI U IIPUHITUIILI; HA OCHOBE
aHaJam3a YCJIOBUA 3aJadyu BHIOUPATHh (USUUYECKYIO MOJENb, BbI-
IeJATb Qu3ndyecKre BeJIUUYUHBI U (GOPMYJIbl, HEOOXOAUMBIE AJISA
eé pelleHudA, TPOBOIUTL PACUETHI U OIIEHUBATH PEASbHOCTDH IO-
JYUEHHOTO 3HaUYeHUsd (PU3NUECKON BEIMUNHEI;

peliath KadeCcTBEHHBIE 3aJauM: BLICTPAWBATh JIOTUUYECKU He-
IPOTHUBOPEUUBYIO IEIIOUYKY PAaCCYKIEHUII C OIMOPOM Ha M3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3WUECKUEe ABJICHUS;
WCIIOJIb30BATH MPU PeIieHuun yUeOHBIX 3aJadu COBPpeMeHHbIe MH-
dopMaInOHHbIEe TEXHOJOTUU OJs IIOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTAINU U IIPEeJCTaBJIeHUsA YUeOHOU U HAYyUHO-IIOMYJIAP-
HOUM wmH@OpPMAIUU, IMOJYUEHHON U3 PA3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJMU3UPOBATDH IIOJyUaeMyIo MH(OPMAIIUIO;
00BACHATD MPUHITUIILI AefiCTBUA MAIIWH, IIPUOOPOB U TeXHUUE-
CKHX YCTPOWCTB; pPasjnyaThb yCJIOBUSA X 0e30IIaCHOTO HCIIOJb-
30BaHUS B TTIOBCEIHEBHOMU JKU3HU;
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— TPUBOAUTL IPUMEPHI BKJAJa POCCUUCKUX M 3apyOEeKHBIX YUé-
HBIX-(PUBUKOB B pasBUTHE HAYKU, B OOBSACHEHME IIPOIIECCOB
OKPY2KaIoOIIero Mupa, B pa3BUTHE TeXHUKU U TE€XHOJIOTHIL;

— WCIIOJIb30BATh TeOPeTUUYEeCKUe 3HAHUA 0 (GU3UKe B IOBCEIHEB-
HOU KUB3HU A obecmeueHUss 6e30MaCHOCTU IPU OOpaIieHUuu C
npubopaMu U TeXHUUYECKHUMHU YCTPOMCTBaAMU, IJIs COXPaHEHUS
3I0POBbA U COOJIOJEHUA HOPM 39KOJOTMUECKOTO IIOBEAEHUS B
OKpYKalolleil cpeme;

— paboTaTh B TPYIIIIE C BLIMOJHEHUEM PA3JINUUYHBIX COIUATIBHBIX PO-
Jei, IIJIaHUPOBATh PabOTy TPYHNBI, PAIlMOHAJILHO pacupeneaaTh
00sI3aHHOCTH ¥ ILIAHUPOBATh AEATEJHLHOCTh B HECTAHAAPTHBIX
CUTyalluAX, aJeKBaTHO OIeHMWBATDH BKJAJ KasKAOTO M3 YUYACTHU-
KOB I'PYIIIbI B pPelleHre paccMaTPUBaeMOU IPO0JIeMbI.
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COAEPXXAHWE YYEBHOI0 NPEAMETA «®U3UKA»
(BA30BbIW YPOBEHD)

10 knacc

PA3LEN 1. ®U3NKA U METOLbl HAYYHOIO NMO3HAHWA

dusuka — HayKa o mpupoge. HayuHble METOABI TO3HAHUS OKPY-
JKaroIiero Mmupa. Posib 9KCcIepruMeHTa M TEOPUU B IIPOIlecce MO3Ha-
HUSA IPUPOJLI. OKCIEPUMEHT B (hUBUKE.

MogenupoBanue ¢pusnueckux ABJeHUil u npormeccos. Hayunbie
runore3bl. PusnuecKue 3aKOHBLI U T€OPUU. 'paHUIBI TPUMEHUMO-
cTu (pusmuecKUX 3aKOHOB. [IpUHIIUTI COOTBETCTBUA.

Posb 1 mecTo GusuKu B GOPMUPOBAHUU COBPEMEHHOM HAyUYHOM
KapTUHBI MUPa, B IPAKTUYECKOU MeATEeIbHOCTHU JIIOJEN.

Hdemonecmpayuu

1. AnasoroBbele U HIU(PPOBBIE M3MEPUTEJIbHBIE IPUOOPHI, KOM-

TIbIOTEPHBIE JATUYUKHU.

PA3LEN 2. MEXAHNKA

Tema 1. Kunematuka

Mexaunnueckoe naBu:KeHMe. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.
ITepemerienue, CKOpPOCTH (CpeAHAS CKOPOCTb, MI'HOBEHHAs CKO-
POCTB) U YCKOPEHNEe MaTePUaILHON TOUKM, UX IPOEKIIUU HA OCU CHU-
creMbl KoopauHaT. CIosKeHNe IepeMeIeHni U CII0KeHe CKOPOCTe.
PaBHOMepHOE M PaBHOYCKOPEHHOE MPAMOJUHENHOE IBUKEHUE.
T'padukm 3aBUCHMOCTH KOODPAMHAT, CKOPOCTU, YCKOPEHUs, TYTHU
U TIepeMeIleHns MaTepUaJbHOM TOUKU OT BPEMEHU.
CBobogHOE mazeHme. Y CKOpPeHUe CBOOOIHOTO TMageHUA.
Kpusonuneiinoe geuskeHue. [[BuiKeHMe MaTepUaJIbHOM TOUKHY IO
OKPYXKHOCTU C IOCTOAHHOI IO MOAYJIIO CKOPOCTBHIO. YTJIOBaA CKO-
pocTh, JuHeltHadA cKopocTh. Ilepmon u uactora obpareHusa. IleH-
TPOCTPEMUTEJILHOE YCKOPEHME.
Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: CIu-
IOMEeTp, ABUKEHNEe CHAPANOB, IleIHbIe U PEMEHHbBIE Iepefaun.
Hemonecmpayuu
1. Mogenb cuCTEMBI OTCUETA, WMJIIIOCTPAIMA KUHEMATUUYECKUX
XapaKTEePUCTUK IBUKEHUA.

2. TIpeo6pasoBaHmMe OIBUKEHUM C MCIIOJH30BAHUEM IIPOCTBHIX Me-
XaHU3MOB.

3. ITameHue Tes B BO3AYXEe U B Pa3pe’KeHHOM IIPOCTPAHCTBE.
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4. HabGuaiomeHne ABUIKEHHUS Tejia, OPOIIEHHOro IIoJ YIJIOM K TO-
PUB0HTY ¥ TOPU3OHTAJIBHO.

5. IsamepeHue yCKOpPEeHUsI CBOOOIHOTO TMAdeHUs.

6. HanpaBieHue CKOPOCTU MPU ABUKEHUU O OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie paGomot'

1. syuenre HepaBHOMEPHOTO IBUMXKEHUA C I€JbI0 OTPEeaAeJIeHU
MT'HOBEHHO# CKOPOCTH.

2. UccienoBanne COOTHOUIEHUS MEXKIY IIYTAMU, IPOUAeHHBIMI
TeJIOM 3a IIOCJIeIOBATEJbHbIE PABHBIE TPOMEKYTKU BPEMEHU
IpU PaBHOYCKOPEHHOM ABUKEHUU C HAYAJIbHOM CKOPOCTHIO,
PaBHOI HYJIIO.

3. NlsyueHue ABMIKEHUS IIApUKa B BA3KOM JKUIKOCTHU.

4. VlsyueHue ABUIKEHUS Tejia, OPOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. luHamuKa

IIpuanun oraocurenabuoctu l'anuiesa. Ilepsorit 3akoH HeioToHA.
NuepuuaabHble CUCTEMbBI OTCUETA.

Macca tena. Cuna. IIpuHIUO CymnepnosuIium cuj. BTopoit 3aKoH
HproTona nisa matepumainbHOM TouKu. Tperuit 3akoH HbioTona s
MaTepuaJbHBIX TOYEK.

3akoH BceMuUpHOro TAroreHusi. Cuna ts:xectu. IlepBas KocMu-
yecKasd CKOPOCTh.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bungesl Tpernus (IIOKOf, CKOJb)KeHUsA, KaueHus). Cuua
Tpeuud. Cyxoe Tpeuune. Cujia TpeHUA CKOJNbKEHUSA U CUJIA TPEHUSA
nokosi. Koaddumnuent tpernusi. Cuya CONPOTUBIIEHUS IIPU IBUMKE-
HUU TeJjla B JKUIKOCTU WUJIU rase.

ITocTymarenbHOe 1 BpalliaTeJbHOE IBUKEHME a0COIOTHO TBEPIO-
ro TeJa.

MoMeHT cuJIbI OTHOCHUTEJIBHO OCH BpalleHusdA. Ilaedyo cuiabl. Yc-
JIOBUSI PABHOBECUsI TBEPIOTrO TeJia.

TexHnuueckue ycmpoilcmsaa u npakmuieckoe npumeHerue: mo-
MIUOHUKY, IBUMKEHUEe MCKYCCTBEHHBIX CIIyTHUKOB.

Hdemonempayuu

1. dABneHue MHEpPIIUU.

2. CpaBHeHUE MacC B3aMMOIENCTBYIOITUX TeJ.

3. Bropoit 3akou HrioToHA.

4. zamepenue cu.

3mech W Aajiee NMPUBOAUTCS PACIHIMPEHHBIH IIepeYeHb J1a0opaTOPHBIX
paboT U OIBITOB, M3 KOTOPOrO YUMUTENIh OejlaeT BBIOOP IO CBOEMY YycC-
MOTpPeHHUIo ¢ yuéToM BulOpanHOoro YMK u umeroierocs o60pyaoBaHUA.
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5. CioxxeHue CuJ.

6. 3aBUCUMOCTD CUJBI YIIPYTOCTH OT AedopMaIium.

7. HeBecomocTh. Bec Tesia Ipu YyCKOPEHHOM IOAbEME U IIaje-
HUU.

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJbIKEHUA.

9. YcaoBus paBHOBeCHA TBEPAOTO Tesia. Buabl paBHOBeCUS.

Yuenuuweckuii sxcnepumenm, nabopamopHsvie pabomut

1. Usyuenue aBU:KeHUA OPyCKa MO HAKJOHHOM IJIOCKOCTH.

2. NccnemoBanue 3aBUCUMOCTU CUJI YOPYTOCTU, BO3HUKAIOIIUX
B IPY’KUHE ¥ PE3WHOBOM 00pasiie, OT UX AedopMariuu.

3. UccienoBanue yCJI0OBUII paBHOBECHA TBEPIOTO TeJja, MMeIoIle-
ro OCh BpAaIllleHUs.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe

VMmyabe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MATEPUATBHBIX
ToueK. VIMIIyJIbC CUJIBI 1 U3MEHEHNE UMIYJIbCca Teja. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOe ABUKEHUE.
Pa6ora cunbl. MOIITHOCTD CHJIBI.
Kunernueckasa sHeprus maTepuaiabHoOil Touku. Teopema 00 u3-
MeHeHU! KMHEeTUYEeCKOUN SHEePTHuu.
ITorennuanbuada sueprud. IloTennuanbHaa sHeprud yupyro ge-
dopMupoBaHHOM NPY:KUHGBI. IloTeHIIMaNbHAA 9HEPTUA TeJia BOJIu3n
TOBEPXHOCTU 3€MJIU.
ITorennuanbuble U HeNOTEeHIMANbHBIE cUIbl. CBA3h paboThHI He-
TOTEHIIUAJIHHBIX CHUJI C UBMEeHEHUEM MeXaHUYEeCKOH SHEPTUU CUCTE-
MBI TeJI. 3aKOH COXPAHEHUs MeXaHUUeCKOl SHEepPruu.
Yupyrue u Heynpyrue CTOJKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuiecKoe npumeHreHue: BO-
IOMET, KOIIED, IPYKUHHBIN IINUCTOJIET, JBUXKEHUE PaKeT.
Hemonecmpayuu
1. 3aKoH coxXpaHeHUsd UMITYJIbCA.
2. PeakTuBHOE ABU)KEHHE.
3. Ilepexon MOTEHIIMAJIBHOMN SHEPTUN B KMHETUYECKYIO U 00paT-
HO.

Yuenuueckuil axcnepumenm, nabopamopHble pabombut

1. VzyueHue abCOJIIOTHO HEYIPYTOro yaapa C IIOMOIINBIO ABYX
ONMHAKOBBIX HUTSIHBIX MagTHUKOB.

2. UccaemoBaHue cBsA3W PabOTHI CUJIBI C U3MEHEHUEeM MeXaHuUe-
CKOI YHepruy Tejla HA IPUMePe PACTAKEHUS PE3UHOBOTO
JKTyTAa.
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PA3LEN 3. MONNEKYNAPHAA ®U3NKA N TEPMOOWHAMUKA

Tema 1. OCHOBbI MOIEKYNAPHO-KMHETUYECKON Teopuu

OCHOBHBIE TOJIOMKEHUA MOJIEKYIAPHO-KUHETUYECKON Teopuu
U WX OIBITHOE 000ocHOBaHUe. BpoyHoBcKoe aABm:kenue. [uddysusa.
XapakTep ABUIKEHUA U B3aUMOJAENCTBUA YacTHUIl BeliecTBa. Moe-
JU CTPOEHUSA Tra30B, KUIKOCTEH M TBEPIABLIX TeJd U OObsICHEeHUEe
CBOPICTB BellleCTBa Ha OCHOBe 3TUX MozeJjeii. Macca u pasMephl MO-
aerkya. KonuuectBo BemtectBa. IlocTossHHaa ABoraapo.

TemoBoe paBHOBecue. Temneparypa u eé mamepenue. Illkana
Temunepatyp Llenbcus.

Mopens nneanbaOoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-
KUHETUYECKOH Teopuu UaeaJbHOTO rasa. AOGCOJIIOTHAA TeMIepaTy-
pa KakK Mepa cpefHEN KUHETUYECKOUM SHEPTUU TEILJIOBOTO IBUKE-
Hua uyactur rasa. llIkama remneparyp KennBunua. 'asoBble 3axo-
HBI. YpaBueHue MeHngeneeBa—Kaameiipona. 3axkon J[laiabToHA.
Wsomporiecchl B nAeaJIbHOM ra3e C MOCTOAHHBIM KOJUYECTBOM Be-
miectBa. I'padmuecKoe mIpefcTaBJIEHNE H30IIPOIIECCOB: M30TEPMA,
m3oxopa, usobapa.

Texnuueckue ycmpoiicmea u npaKkmuyeckoe npumMeHernue: Tep-
MOMeTp, 6apoMeTp.

Hemoncmpayuu

1. OmbITHI, JOKAa3BIBAIOIINE AVWCKPETHOE CTPOEHUWE BEIeCcTBa,

doTorpaduu MOJIEKYJ OPraHUUYECKUX COENUHEHUN.
2. OnbITHI IO AUGMGY3UM KUIKOCTEH U Ta3oB.
3. Mogenb OPOYHOBCKOTO ABUIKEHUS.
4. Mogenb ombiTa IllTepHa.
5. OmBITHI, JOKA3BIBAIOIIME CYIIIECTBOBAHME MEKMOJIEKYJIAPHOTO
B3aMOIEHCTBUA.

6. Mogenb, MIIIOCTPUPYIONIaA IPUPOAY AaBJIeHUA ra3a Ha CTEH-
KU cocyna.

7. OUBITHI, WIIIOCTPUPYIOIINE YPAaBHEHNE COCTOAHUA UAEATBHO-
TO rasa, M30IPOILECCHI.

Yuenuuecrkuil akcnepumenm, nabopamopHble pabombut

1. Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE
usMepeHuii 06bEMa KOMHATEI, TaBJIeHUSI U TeMIepaTyphbl BO3-
Iyxa B Hell.

2. NccnenoBanme 3aBUCUMOCTH MEXXKY ITapaMeTPaMU COCTOAHUSA

pasperKeHHOTro rasa.

Tema 2. OCHOBbI TEPMOAVUHAMUKMN

TepMO]_II/IHaMI/I‘-IeCRaH cucrema. BHYTpeHHHH 9Hepruda TepMoau-
HaMHYECKOUN CHUCTEeMBI 1 CIIOCOOBI e€ m3aMeHeHUsA. KoamuecTBo Te-
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mJIOTHI 1 pabora. BHYTPeHHAS d9HEPrusa OSHOATOMHOTI'O HAEAJbLHOIO
rasa. Bugsl Temyonepenauu: TEIJIOIPOBOAHOCTH, KOHBEKIIUS, W3-
JydeHUe. YeabHas TEeIJIOEMKOCTh BelllecTBa. HoamuecTBO Temio-
THI IIPU TeILJIoIlepesaue.
ITonarue 06 aguabaTHoM mporiecce. IlepBhIii 3aKOH TepMOIMHA-
MukKu. IIpuMeneHre mepBOro 3aKOHA TEPMOAMHAMUKN K H30IIPO-
neccaMm. I'padhuyueckas mHTepnpeTanus paboThl rasa.
Bropoii 3akoH TepmommHaMuKu. HeoOpaTMMOCTh IIPOIECCOB B
npupoze.
TemymoBble MamuHbl. [IpUHIIUIBI AeHCTBUA TEIJIOBBIX MAIIIWH.
ITpeo6pasoBanus sHepruu B TemyaoBbIX MarnmuHax. KIII TermmoBoit
mamusbl. [Tuka Kapao u ero KIIl. 9xojgoruueckue npobieMbl Te-
JIO9HEPTeTUKU.
TexHnuueckue ycmpoiicmaa u npaKkmuyeckoe npumeHeHue: IBU-
raTtejib BHYTPEHHETO CTOPAHUSA, OBITOBOM XOJOAMJIBHUK, KOHIUIM-
OoHEp.
Hemonecmpayuu
1. llameHeHre BHYTPEHHEN SHEePruy Teja IIPU COBEPIINEHUHN pa-
0OTHI: BBLIET HNPOOKM M3 OYTHIIKU HOJ AEHCTBUEM CyKATOTO
BO3IyXa, HarpeBaHue sdupa B JATYHHOU TPyOKe IIyTEM Tpe-
HUS (BUAEOIEeMOHCTPAINS).

2. UsmeHeHUe BHYTPEHHEH sHepruu (TeMIIEpaTyphl) Teja IIPU
TemJjonepemgaye.

3. OmpIT WO agmabaTHOMY pPACIIMPEHUI0 BO3Ayxa (OIBIT C BO3-
OYHIIHBEIM OTHUBOM).

4. Mogenu mapoBoii TypOMHBI, ABUTaTeJsi BHYTPEeHHEIro cropa-
HUs, PEAKTUBHOTO JBUTATEJIA.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsie pabombut

1. NlsamepeHnue yaeabHOIN TEIJIOEMKOCTH.

Tema 3. ArperatHble COCTOAHUA BelLeCTBa.
®dazoBble nepexoabl

ITapooGpasoBanue u KoHAeHcanuda. Mcnapenne u KumeHue. Ao-
COJIIOTHASA M OTHOCHUTEJNbHAasd BJAYKHOCTH BO3Ayxa. HacbIlIleHHBIH
map. YaeabHadA TeIJoTa mapoodpasoBaHUusA. 3aBUCUMOCTD TeMIIepa-
TYpPBhl KUIIEHUSA OT JaBJICHUS.

Teépaoe Teno. Kpucranmmueckue n amopdHbIe Tejaa. AHU30TPO-
OHs CBOMCTB KpHUCTAJLIOB. sKuakme Kpucraaabl. CoBpeMeHHbIe Ma-
TepuaJbl. [IaBaeHre U KpUCTAINI3AIIUA. ¥ AeJIbHAS TEIJIOTA IJIaB-
geauda. Cybammaims.

VYpaBHeHUe TeIJIOBOTO OaJjiaHca.

Texnuueckue ycmpoiicmea u npakmuieckoe npumMeHerue: THU-
TPOMETDP U MCUXPOMETP, KAJOPUMETP, TeXHOJOTUU MOJYUYEHUS CO-
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BPEMEHHBIX MAaTePUAJIOB, B TOM UNCJe HAHOMATEPHAJIOB, M HAHO-
TEeXHOJIOTUMU.

demonecmpayuu

1. CBoiicTBa HACBIIIIEHHBIX IIAPOB.

2. KumeHue mIpu TOHUKEHHOM JaBJIeHUU.

3. Cmoco0bI M3MepeHus BJIAKHOCTH.

4. HaburoneHue HarpeBaHUS U ILJIABJEHUA KPUCTAJINYIECKOTO

BeIlecTBa.

5. lemoHcTpaIusa KPUCTAJIOB.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsLe pabomut

1. lsamepeHre OTHOCUTENHHOMN BJIAKHOCTU BO3AyXa.

PA3LEN 4. SNEKTPOOUHAMUKA
Tema 1. IneKTpocTtaTuka

AJIeKTpuUsanua Teja. JJIEeKTPUUecKuil 3apan. [Ba Buga sIeKTpu-
YeCcKUX 3apAmoB. IIpOBOTHUKY, TUAJIEKTPUKHN U ITOJTYITPOBOTHUKMN.
3aKOH COXPaHEeHUs 3JIEKTPUUECKOro 3apsa.

BzaumogeiictBue 3apsanos. 3akoH KyisoHa. ToueuHBIN aJeKTpU-
yecKUi 3apAn. JIeKTpuuecKkoe mojie. Hanpa KEHHOCTD 9JeKTpuue-
CKOro 1oJisA. IIpyHIUII CyIIeprno3nIium 3JIeKTPUYecKuxX nojgeit. Jlu-
HUY HAIPSIKEHHOCTHU DJIEKTPUUECKOTO IIOJI.

Pab6ora cus amexkTpocrarmueckoro nmoJss. Ilorennuan. PasHocTs
HOTeHITNANOB. IIPOBOTHUKN U AUIJIEKTPUKU B 3JIEKTPOCTATUUE-
cKoM moJie. [lusaeKTpruUyecKasa MPOHUIIAEMOCTb.

DIEKTPOEMKOCTE. KoHaeHcaTop. DIeKTPOEMKOCTD ILIOCKOTO KOH-
IeHcaTopa. DHeprus 3apsaKeHHOro KOHAeHcaTopa.

TexHuueckue ycmpoiicmea u npaxKmuyeckoe npuMeHeHue:
BJIEKTPOCKOII, 3JIEKTPOMETD, dJIEKTPOCTATUUECKA 3aIUTa, 3a3€M-
JIeHUe dJIeKTPONnPruOOPOB, KOHIEHCATOP, KOMMMPOBAJLHBIN anmapar,
CTPYHUHBIN IPUHTED.

Hdemonecmpayuu

1. YeTpoiicTBO M IPUHIUT AeHCTBUA DJIEKTPOMETpa.

2. BzaumogeiicTBre HA3JIEKTPU30BAHHEBIX TeJ.

3. QIeKTpuuecKoe I0Je 3apsKeHHbIX TeJ.

4. ITpOBOAZHUKYU B 9JIEKTPOCTATUUECKOM IIOJIE.

5. DJeKTpocTaTHUecKas 3aIiuTa.

6. [IusJIeKTPUKU B BJIEKTPOCTATUUECKOM IIOJIE.

7. 3aBUCUMOCTDH 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT
IJIOMIAAN IIJIACTHUH, PACCTOAHUA MEKAY HUMHU U OUIJIEKTPU-
YeCKOU TPOHUILAEMOCTH.

8. OHeprusa 3apAKeHHOT0 KOHAeHcaTopa.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabomut

1. NamepeHnue 3JIEKTPOEMKOCTU KOHAEHCATOPA.
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Tema 2. M0OCTOAHHDBIN 3NEKTPUYECKUI TOK.
ToKu B pa3nnyHbix cpepax

AIeKTpUUeCKUil TOK. Y CIOBUS CYIIIECTBOBAHUSA 9JIEKTPUUECKOTO
ToKa. Ucrounuku Toka. Cuyia Toka. IlocToaHHbBIN TOK.

Hanps:xenwne. 3akon Oma Oyia yyacTKa Ilemu.

AJIeKTpUUecKoe COIPOTUBJIEHUE. ¥YIeJbHOe COIPOTUBJIEHUE Be-
mrectBa. IlocienoBaresnbHoOe, MapajljielbHOe, CMEIIaHHOe COoequHe-
HUe IPOBOIHUKOB.

Pabora samexTpuueckoro Toka. 3akoH I:koyns—Jlenma. Morr-
HOCTDH 9JIEKTPUUYECKOTr0 TOKA.

IAIC u BHYyTpeHHee COIIPOTUBJIEHNE UCTOUYHNKA TOKa. 3aK0oH Oma
IJISI TIOJTHO# (BaMKHYTOM) dJEeKTpPHUUecKoi Ienu. KopoTKoe 3aMbI-
KaHUue.

AJeKTPOHHAsI NPOBOAMMOCTL TBEPIABIX MeETAJJI0B. SaBUCHU-
MOCTH COIIPOTHUBJIEHUA METAJIJIOB OT TeMuepaTypbl. CBepXIPOBO-
IUMOCTb.

AJIeKTpUYEeCKU TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX ITy4-
KOB.

ITonynoposoguuku. CobGcTBeHHas M IpPUMeCHas MNPOBOIMMOCTH
HoJIyIpoBOAHUKOB. CBoiicTBa p—n-mepexoga. IloaympoBOgHUKO-
BbIe IIPUOOPHI.

AJIeKTpUUEeCKUil TOK B PACTBOpPAX M PacIljiaBax 3JIEKTPOJIMTOB.
ANEeKTPOJUTHYECKAA JUCCOIIUAIINAA. JJIEKTPOIUS.

AJIEeKTPUYECKUH TOK B rasdax. CaMOCTOATEJbHBIN M HECAMOCTOS-
TeJIbHBIN paspsan. Moaaus. [lonasma.

TexHnuueckue ycmpoilcmaa u npaKkmuyeckoe npuMeHeHue: aM-
mepMeTp, BOJIBTMETD, PEOCTAT, MCTOUHUKHM TOKa, dJIeKTpOHATrpeBa-
TeJbHBbIe IIPUOOPHI, 9JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETD
COIPOTUBJIEHUSI, BAKYYMHBIH MU0, TEPMHUCTOPHI U (POTOPE3UCTO-
PBI, TOJNYIIPOBOAHUKOBEIN AMOM, TaJlbBaHUKA.

Hdemonempayuu

1. smepenue CUJIBI TOKA U HANPAKEHU.

2. 3aBUCHUMOCTD COIIPOTUBJICHUS IMUJINHIPUUYECKUX IIPOBOIHU-
KOB OT JJIMHBI, ILJIOIIAAN TONEePEeYHOT0 CeUYeHUsA U MaTepu-
aJa.

CmMmelliaHHOE COeIVHEeHUe MPOBOAHUKOB.

ITpamoe usmepenue IIC. KopoTkoe 3aMbIKaHMe rajibBaHuye-
CKOTO 39JIeMEHTa U OIleHKa BHYTPEHHEro CONPOTUBJIEHUS.
3aBUCUMOCTh COIIPOTUBJIEHUS METAJLJIOB OT TeMIIepaTyphI.
IIpoBOAMMOCTE 9JI€KTPOJIUTOB.

Hckporoii paspsan ¥ IpOBOAMMOCTE BO3IyXa.
OIHOCTOPOHHSA MPOBOANMOCTE AUOA.

[

PSS
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Yuenuueckuil sxcnepumenm, nabopamopHsle pabomut

1. VsyueHne CMEIIaHHOTI'O COeINHEHUI PEe3nUCTOPOB.

2. Usmepenne IIIC ncToUYHMKA TOKA M €T0 BHYTPEHHETO COIIPO-
TUBJICHUA.

3. HabGmromeHne 23JIeKTPOoJIr3a.

MEXMNPEQMETHbBIE CBA3N

WNzyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 kjacce ocy-
IIECTBJISAETCA C YUYETOM COJEP:KATEIbHBIX MEKIPEJMETHBIX CBdA-
3eii ¢ KypcaMyd MaTeMaTUKW, OWUOJIOTUU, XUMUHU, Teorpaduu u
TEeXHOJOTHUH.

MexcnpedmemHobie NOHAMUA, CEA3AHHbLE C U3YUeHUEM
Mmemodo6 HaYywLHO20 NO3HAHUSA: ABJIEeHNe, HAYUYHBIN (PaKT, TUIIO0-
Tesa, GusnUecKad BeJINUNHA, 3aKOH, TEOPUA, HAOII0AeHNe, SKCIIe-
PUMEHT, MOAeJUPOBaHUE, MOe/b, NU3MepPeHue.

Mamemamuka: pelieHVe CHUCTEMBI YypaBHEHUH; JuHeWHas
dbyurua, napabosa, runepbosa, ux rpadmUKM U CBOHUCTBA; TPUTO-
HOMeTpHUecKue (PyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO; BEKTOPHI ¥ UX IPOEK-
VUM Ha OCH KOODAUWHAT, CJIOKEHUE BEeKTODPOB.

Buonozua: MexaHWUeCKOe ABUIKeHUE B 'KUBOI Ipupoze, Jud-
dbysus, ocMmoc, TeImI000MeH KUBBIX OPTaHU3MOB (BUABI TeIJIoHepe-
Jauy, TEIJIOBOe DPaBHOBeCHUeE), 9JIEeKTPUUECKUNE SABJIEHUSA B JKUBOI
mpupoze.

Xumusn: ZUCKPETHOE CTPOEHIE BeIlleCTBA, CTPOEHUE AaTOMOB
U MOJIEKYJI, MOJIb BeIl[eCTBa, MOJIAPHAA Macca, TeIJIOBbIe CBOIICTBA
TBEPABIX TeJ, JKUIKOCTEH M ra3oB, dJIEKTPUUECKHE CBOICTBa Me-
TaJIJIOB, 9JIEKTPOJUTHUUECKAI JUCCOIUAIN, raJIbBaHUKA.

I'eozpagusa: BIasKHOCTH BO3LyXa, BETPHI, 0apoOMeTp, TEPMO-
MeTp.

Texnonozus: npeoGpasoBaHMe IBIKEHUH C MCIOJIbB30BAHUEM
MEeXaHUu3MOB, YUET TPEHUA B TeXHUKE, MOAIUITHUKHN, UCI0JIb30Ba-
HUe 3aKOHA COXPaHEHUS MMIIyJbca B TeXHUKe (paKeTa, BOLOMET
¥ T. 1I.), JBUTATEJ]h BHYTPEHHETO CrOpaHusA, mapoBasi TypouHa, ObI-
TOBOM XOJOAUJIHHUK, KOHIUIIMOHED, TEeXHOJIOTHUU IOJYyUYEeHUS CO-
BPEMEHHBIX MaTepPWajioB, B TOM UHCJe HAHOMAaTEepPUAaJIOB, U HAHO-
TEXHOJIOTUHU, JIEKTPOCTATUUYECKAA 3all[UTa, 3a3eMJIeHUe 3JIeKTPO-
npubGOPOB, KCEPOKC, CTPYHHBIN IPUHTED, dJIEeKTPOHATDEBATEIbHBIE
mpubopPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.
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11 knacc
PA3SLEN 4. SNEKTPOONHAMUKA

Tema 3. MarHutHoe none. INEKTPOMarHMTHas UHAYKUUA

ITocTosHHBIEe MAarHUTHI. B3auMomeiicTBrE TOCTOAHHBIX MAarHUTOB.
MaruuTtHoe mose. BekTop MaruuTHo#d nHAYKIuU. IIpuHIun cymep-
MO3UIMY MATHUTHBIX ITOJIeH. JIMHUM MArHUTHOIN mHAyKIuu. Kap-
TUHA JJUHUH MATHUTHOU MHAYKIITUU II0JIS MOCTOSHHBIX MarHUTOB.

MarauTHOe 1moJe IPOBOIHNKA ¢ TOKOM. KapTuHa JUHUN WHAYK-
MY MArHUTHOTO TOJISA AJUHHOTO HIPAMOTO IIPOBOAHUKA U 3aMKHY-
TOTO KOJBIIEBOTO IMIPOBOAHUKA, KATYIIIKKU ¢ TOKOM. OnbIT IpcTena.
BzaumozgeiicTBre IPOBOAJHUKOB C TOKOM.

Cuna Ammepa, e€é MOAYJIbL M HallpaBJIeHHE.

Cuna Jlopentia, e€ MOIyJIb 1 HampaBiieHne. [[BuKeHMe 3apaKeHHON
YACTHUIILI B OSZHOPOAHOM MATHUTHOM Itojie. Pabora cuisl Jlopenra.

SBiaeHUE 3JIeKTPOMATHUTHOM MHAYKIuH. IloTOK BeKTOopa Mmar-
HuTHON mHAYKNuU. IC mHAYKIUM. 3aKOH 3JEKTPOMarHUTHOM
uHAyKInu Papanges.

Buxpesoe snekTpuueckoe mose. 3C MHAYKIIMM B IPOBOAHUKE,
IOBUIKYINIEMCS IIOCTYHaTeJIbHO B OJHOPOAHOM MATHHUTHOM IIOJIE.

IIpaBuno Jleura.

WNunykTuBHOCTD. SIBIeHMe camomHAyKIuu. IJ[C caMOMHAYKITNN.

DHeprusa MAaTHUTHOTO IOJIA KATYIIIKKU C TOKOM.

DJIEKTPOMATHUTHOE II0JIE.

Texnuueckue ycmpoiicmea U npaKmuieckoe npumeHeHue: Imo-
CTOSIHHBbIE MATHUTBI, SJI€KTPOMATrHUTHI, DJIEKTPOABUraTe/Ib, YCKO-
puTeau 3JIeMeHTaPHBLIX YaCTUIll, MHAYKIIMOHHAS IeUYb.

Hdemonempayuu

1. OmbIT Apcrena.

2. OTKJIOHeHUe 9JIEKTPOHHOTO IIYYKa MArHUTHBIM IIOJIEM.

3. JIuHUY MHAYKINKA MATHUTHOTO II0JIA.

4. BzaumogeiicTBre ABYX MPOBOAHUKOB C TOKOM.

5. Cuna Ammepa.

6. IleticTBue cuibl JIOpeHITa Ha MOHBI JJIEKTPOJIUTA.

7. fIBeHUe 3I€KTPOMATHUTHON MHIYKITUU.

8. IIpasuio Jlenmna.

9. 3aBucumocts IC MHAYKIIUU OT CKOPOCTH M3MEHEHUS Mar-

HUTHOTO IIOTOKA.

10. fAB1eHue caMOMHIYKITHA.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabombst

1. NlsyyeHre MarHuTHOI'O IOJA KATYIIIKU C TOKOM.

2. HccinemoBaHue AeliCTBUA IIOCTOAHHOTO MarHWTa Ha PaMKy

C TOKOM.
3. NccinemoBanue ABJIEHUA SJEKTPOMATHUTHON MHIYKITUHI.
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PA3LEN 5. KONEBAHWA W BOJIHbI

Tema 1. MexaHuveckue u IIeKTPOMArHUTHbIE Koneb6auus

Koinebarenpuass cucrema. CBOOOZHBIE MexXaHHMUYECKUe KoJieba-
Husi. [apmouuueckue KojebaHusi. Ilepmon, yactoTa, aMILIUTyIa
u pasa KosebaHuii. IIpy;KMHHBIA MaATHUK. MaTeMaTuYecKUi Ma-
ATHUK. YpaBHEHMe TapMOHUYECKUX KojebaHuii. IIpeBparieHue
SHEPTUM NPU TaPMOHUUYECKUX KOJIEOaHUAX.

Koaebarenbubrii Koutyp. CBOOOLHBIE 3JIeKTPOMArHUTHLIE KOJe-
0aHUA B MIeaJbHOM KO0JIe0AaTeJIbHOM KOHType. AHAJOTUA MEXKIY
MeXaHUYEeCKUMHU M 3JeKTPOMArHUTHBIMU KoJjebauuamu. @opmyia
Tomcona. 3aKoH cCOXpaHeHUA SHEPTUH B HUAeaJTbHOM KoJiebaTesb-
HOM KOHTYDE.

IlpencraBieHue o0 3aTyXaloIMuX KojJebaHUaIX. BEIHYKIeHHBIE Me-
xXaHUYecKue KoJiebauus. Pes3oHaHc. BBIHYKAEHHBIE 3JeKTpoMar-
HUTHBIE KOJIeOaHUA.

ITepemennsbiii Tok. CUHYyCOMJAJIbHBIN IIEPEMEHHBIN TOK. Morr-
HOCTB IIEPEMEHHOI'0 TOKa. AMILINTY/IHOE U AEHCTBYIOIlee 3HAUEHUE
CUJIBbI TOKA W HAIPSIKeHUA.

Tpaucpopmarop. ITpousBoacTBO, IIepemayua u MOTpedIeHIe SJIEK-
TPUUYECKON SHEPruu. IKOJOTUUECKUEe PUCKU IIPU IIPOU3BOACTBE
5JIeKTpodHeprun. KyabTypa MCIIOIb30BaHUA 9JIEKTPOIHEPTUHN B TO-
BCEeIHEBHOM KU3HU.

Texnuueckue ycmpoiicmaea u npaxkmuieckoe npumeHeHue: daeK-
TPUYECKUHN 3BOHOK, TeHepaTop IepeMeHHOr0 TOKAa, JIMHUU 3JIeKTPO-
mepemad.

Hemonecmpayuu

1. UccnegoBanme mapaMeTpoB KoJiebaTeJabHON cucteMbl (IIpy-

"KUHHBIN MJIM MaTeMaTUYeCKUil MasATHUK).

2. HaGaromeHune 3aTyxamoIlux KoJiebaumii.

3. HNcciemoBanue CBOMCTB BLIHYKACHHBIX KOJeOaHMIA.

4. HabOmrozeHue pe3oHamca.

5. CBoOOHEIE 9JIEKTPOMATHUTHBIE KOJeOaHUs.

6. OcriuimorpaMMBbI (3aBUCUMOCTH CUJIBI TOKA 1 HAIPSAKEHUSA OT

BPEMEHU) JJIs 9JIEKTPOMArHUTHBIX KOJe0aHUH.
7. PesoHaHC TIpu mocJeZoBaTeIbHOM COeIUHEHUU Pe3UCTopa, Ka-
TYIIKY UHIYKTUBHOCTH U KOHJEHCATOpA.

8. Mogenb JUHUU 3JIEeKTPOIIepegayun.

Yuenuuecrxuii sxcnepumenm, nabopamopHbLe pabombst

1. VccnaemoBaHue 3aBUCUMOCTH IIePUOIa MAJBIX KOJEeOAHUM Ipy-

3a Ha HUTHU OT AJIMHBI HUTU U MacChl Tpysa.

2. HccinemoBaHue mmepeMeHHOrIO0 TOKa B I[N M3 IIOCJEI0BATEIb-

HO COeIMHEHHBIX KOHAEHCATOPA, KATYIIKU U Pe3ucTopa.
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Tema 2. MexaHuyecKue U 31IEKTPOMArHUTHbIE BOJIHbI

MexaHnnuecKkue BOJIHBI, YCJIOBUA pacupocTpauenus. [lepuona. Cko-
POCTBH pacmpocTpaHeHWSA W AJINHA BOJHBI. IlomepeuHble U HTPOLOJIb-
Hble BOJIHBI. VIHTepdepeHusa n 1udpakiingd MeXaunuecKux BOJIH.

3ByK. CKOopocTh 3ByKa. ' pOMKOCTEL 3ByKa. Bricora ToHa. TemOp
3BYKa.

OJIEKTPOMATHUTHBIE BOJHBI. YCJIOBUSA W3JIY4YEHWs BDJIEKTpPOMAr-
HUTHBIX BOJH. BsauMHas opueHTaInsa BeKTOpoB E, B, U B 9JIeKTPO-
MarHuTHOII BoJsiHe. CBolicTBa BJIEKTPOMATHUTHBIX BOJH: OTpaske-
HUE, IpeJoMJIeHUe, MoJApusanud, Audparknud, MHTepQepeHInu.
CKOpPOCTDH 9JIEKTPOMArHUTHBIX BOJIH.

Illxama »JeKTPOMAarHUTHBIX BOJH. lIpuMeHeHUHe »JeKTpomMar-
HUTHBIX BOJIH B TeXHUKe U OBITY.

ITpuHIUIIBEI PagUOCBA3Y U TeJIeBUAeHUA. Pagrosokaiius.

DJIEKTPOMATHUTHOE 3arpsA3HeHNre OKPY:Kalolleil cpeabl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: My-
3bIKaJIbHBbIe MHCTPYMEHTHI, YIbTPA3BYKOBAas AUATHOCTHUKA B TEXHU-
Ke U MemuliuHe, pajap, PaauOIPUEMHUK, TeJeBMU30p, aHTEHHA,
renedoH, CBU-meus.

Hemoncmpayuu

1. O6paszoBaHMe W pacCIpPOCTPAHEHWE MOMEePEeYHBLIX U IIPOAOJIb-

HBIX BOJIH.
2. KoJeobiromieecsa Tejio KaK MCTOUYHUK 3BYKaA.
3. HabmroneHre oTpaskeHUA U IPEJIOMICHUA MeXaHMYEeCKUX BOJIH.
4. Haburognenue mHTepdepeHIInY U AUGPAKIINN MeXaHUUYECKUX
BOJIH.

5. 3BYKOBOI1 pe3oHamcC.

6. HaGmromenne cBA3M I'POMKOCTH 3BYKa UM BBICOTHI TOHA C aM-
IJINTYAON ¥ YaCTOTOM KoJieOaHMil.

7. HNccnemoBamme CBOMCTB 3JIEKTPOMaTrHUTHBIX BOJIH: OTPaskKeHUe,
IIpeJoMJIeHue, IMOoJApu3anud, JuppaKknuda, nHTeppepeHnud.

Tema 3. OnTukKa

T'eomerpuueckasa onruka. lIpamMoamHelrHOe pacIpocTpaHeHUe
cBeTa B ofHOpOoaHOI cpene. JIyu cBera. ToueuHbIl HICTOYHUK CBeTA.

OTpaskeHue cBeTa. 3aKOHLI OTpakKeHus cBera. IlocTpoeHue m3o-
OpasKkeHUuI B IIJIOCKOM 3epKaJe.

IIpenomiienue cBeTa. 3aKOHBI IPEJIOMJIEHUA cBeTa. AGCOTIOTHBIN
moKasaTe b IIpejoMaeHus. IlosHoe BHyTpeHHee oTparkenue. Ilpe-
IeJbHBIN YToJI IIOJIHOTO BHYTPEHHETr0 OTPaKeHUsd.

Hucnepcusi ceera. CioKHBIN cocTaB Gesoro csera. I[Bser.

Cob6uparoIue 1 paccenBarolie JuH3bl. Toukasa aguasa. Poxyc-
HOEe pacCcTOoAHWE W OITHUYEecKas CHUJia TOHKOU JuH3BI. IlocTpoeHue
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n300pakeHnl B COOMPAIOINX U PaccemBalonNux JuH3ax. @Popmyia
TOHKOH JIMH3LI. ¥ BeJIUUeHUue, JaBaeMoe JIMH30M.

Ilpenensr IPUMEHUMOCTY T€OMETPUUECKON ONTUKU.

BousnoBas ontuxa. MuTtepdepennusa cBeta. KorepeHTHbIE NCTOYHM-
KU. YcJIoBUsA HAOIIOAEeHNA MaKCUMyMOB I MUHMMYMOB B MHTep(hepeH-
IIMOHHOII KapTUHE OT ABYX CHH(PA3HBIX KOT€PEeHTHBIX MCTOUHIKOB.

Hudpaxiua ceeta. JudpakiuonHasa peléTKa. ¥ cIoBue HabJio-
IeHUsA TJIABHBIX MAKCUMYMOB IIPU MAaJeHUU MOHOXPOMATUUYECKOTO
cBeTa Ha AUMPAKIMOHHYIO PEIIETKY.

ITonapusamnusa ceera.

TexHuyeckue ycmpoilcmea u npaKmuieckoe npumenerue: 04K,
Jyma, goroamiapaTr, TPOeKIIMOHHBIN amiapaTr, MUKPOCKOII, TeJie-
CKOII, BOJIOKOHHAsA OITHUKA, AU(DPAKIIMOHHAA DPEIIETKA, IOJIPOUL.

Hdemonecmpayuu

1. TIpamosmHelHOE pacIpPOCTPaHEeHNE, OTPAKEHNE U IIPeJIOMJIe-
Hue cBera. OnTUyecKyre NPUOOPHI.

ITonHoe BHyTpeHHee oTpakeHue. Mojeab cBeTOBOJA.
WccaemoBaHue cBOCTB M300paKeHUN B JUH3AX.

Mogenn MuKpocKoma, TeJaecKomna.

Hao6noaenne naTepdepeHIInN cBeTa.

Ha6nmogenne gudpaknuu cBeTa.

Habaionenue auciepcuu cBeTa.

. IlonyuyeHue cueKTpa C IMOMOIIBIO ITPU3MHBI.

ITonyueHue clieKTpa ¢ IOMOIILIO TU(PPAKIIMOHHON PEIIETKA.
10. HaGuronmenue mojsspu3anuy cBeTa.

Yuenuueckuil sxcnepumenm, nabopamopHble pabombut
1. smepeHne moKasaTes IIPeJIOMJIEHUA CTeKJIa.

2. UccrnemoBaHue CBOMCTB M300pasKeHUil B JINH3aX.

3. HaGuromenune mucmepcuu CBeTa.

PA3JIEN1 6. OCHOBbI CNELMAIBHOM TEOPUN OTHOCUTENLHOCTY

T'panunbl IpUMEeHUMOCTH KJacCUuecKoil MexaHuKu. IlocTyiaTsl
CIIeIMaJbHON TEOPUU OTHOCUTEJIHLHOCTHU: MHBAPUAHTHOCTDH MOIYJIS
CKODPOCTH CBeTa B BaKyyMe, IIPHUHIIUII OTHOCUTEJIbHOCTU OUH-
mITeiHa.

OTHOCUTEJILHOCTh OMHOBPEMEHHOCTU. 3aMeIJIeHIIe BpeMeHH! U CO-
KpallleH1e IJIUHEI.

JHEePTUaA U UMIYJIbC PEJIITUBUCTCKON YaCTHUIIHI.

CBsA3b MacChl C dHeprueil ¥ MMIIYJIbCOM PEJIATUBUCTCKON YaCTH-
Ibl. OHEPTU MOKOSI.

RN oA W
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PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAHTOBOUW ONTUKU

doTtonbl. Popmysa Ilmanka cBa3u sHepruu (POTOHA C €T0 YACTO-
TOM. JHEPTUsd U UMITYJIbC (JOTOHA.

OtkpoeiTHE U uccaenoBauue gorosddexrta. OubiTel A. I'. Crosero-
Ba. 3axkoubI hoToadderTa. YpaBHueHue JiHIITeHTHA 1151 (POTOIDDEK -
Ta. «Kpacuasa rpanuiia» goroadderra.

HaBnenue cBera. OmsiTel I1. H. Jlebemena.

XuMuuecKoe JeiicTBue cBeTa.

Texnuueckue ycmpoiicmsea u npakmuieckoe npumerernue: Go-
TOBJIEMEHT, (DOTONATUUK, COJTHEUHAA OaTapes, CBETOLUOM.

Hemoncmpayuu

1. ®oTosdhdeKT Ha YCTAHOBKE C IIUHKOBOM IIJIACTUHOI.

2. UccrnemoBaHure 3aKOHOB BHemrHero goTosddexra.

3. CBeTomguog.

4. ConneuHas G6aTapes.

Tema 2. CtpoeHue aToma

Mogensr atoma Tomcoma. OnwiTel Pesepdopma mo paccesHUIO
a-yactun. IlnanerapHasa moxenb aroma. Ilocrynatrer Bopa. Usny-
YyeHMe U IOoTJIoIeHre (hOTOHOB IPU IIePexo/ie aToMa C OAHOT'0 YPOB-
HA 9Hepruu Ha apyroi. Buasl cmexkTpoB. CIeKTp ypoBHEHN sHepruu
aToMa BOJIOPOJA.

BosnoBble cBoiicTBa uacTtuil. Boausl ge Bpoitna. Kopoyckyasap-
HO-BOJIHOBOU JyaJil3M.

CIIOHTAHHOE U BBIHYKICHHOE H3JIyUYeHUe.

TexHuyeckue ycmpoilcmaa u npaxmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOIL), Jia3ep, KBAaHTOBBINA KOMIILIOTED.

Hemoncmpayuu

1. Mogean ouniTa Pesepdopaa.

2. Onpepenenne OJIUHBI BOJHBI jJasepa.

3. HaGuronenune JuHeHYaThIX CIEKTPOB HU3JIYUYEHU.

4. Jlazep.

Yuenuuecrkuii akcnepumenm, nabopamopHnsie pabombut

1. HaGaromeHne JUHENUYATOTO CIEKTpA.

Tema 3. AToMHOe AapO

OKCIEePUMEHTEI, JOKA3LIBAIOIINE CI0KHOCTh CTPoeHusa Aapa. OT-
KpbITHe pagmoakTuBHOCTU. OnbIThl Pesepdopaa 1o ompeneieHMIo
cocTaBa pagnoaKTUBHOTO maayuenus. CBoiicTBa ambda-, 6era-, ram-
Ma-uaydyeHusi. BausHuue paguoakKTUBHOCTH HA YKUBBLIe OPraHMU3MBI.
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OTkpbITHE TPOTOHA U HeliTpoHa. HyKkaoHHaa Mmoaessb aapa [eiizen-
6epra—HMBanenko. 3apsan aapa. MaccoBoe uncyo sapa. M30TombI.

Anbda-pacnaz. DIeKTPOHHBIM ¥ IO3UTPOHHBIN OeTa-pacmaf.
Tamma-uzayueHne. 3aKOH pagroOaKTHUBHOTO paciiaia.

JHeprusa CBA3U HYKJIOHOB B Anpe. Slaepubie cuabl. HedeKT Mac-
CBI sAapa.

Snepunie peaknuu. leseHue U cUHTE3 A1epP.

Anepubiii peaktop. Tepmosgepusblii cuHTes. IIpobieMbl U Iep-
CIIEKTUBLI AIEePHOI 9HEePTeTUKM. DKOJOTMUECKHe aCIIeKThI AePHOMI
DHEePreTUKH.

dimeMeHTapHbIe YacTUIbl. OTKPLITHE IIO3UTPOHA.

Meroanr HAGIIOAEHNST M PErucTPaIliy dJIeMEeHTAPHBIX YACTHII.

dyHIaMeHTaJIbHBIE B3auMoOJelcTBUs. EIWHCTBO (pHU3MUECKOH
KapTUHBI MUpA.

Texnuueckue ycmpoiicmaea u npaxkmuyeckoe npumeHerue: IO-
3UMeTpP, Kamepa Buibcona, saepHBIN peakTop, aToMHasas 6omba.

Hemoncmpayuu

1. CuéTuuK MOHUBUPYIOMIUX UACTHUII.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. NccnemoBanue TPeKoB dacTuil (o roTroBuIM (oTorpadusam).

PA3JIEN 8. IJIEMEHTbI ACTPOHOMUN
N ACTPOPU3UKH

drambl pa3BUTUSA acTpoHOMUU. IIpuKiIagHOe M MUPOBO33peHUE-
CKOe 3HaueHUe aCTPOHOMUU.

Bun s3Bésgmoro meb6a. CosBesgusi, sSpKHe B3BE3NbI, ILJIAaHETHI,
UX BUANMOE ABUKEHUe.

CostHeuHas cucreMa.

Connne. ConHeuHas aKTUBHOCTb. Mcrounuk sHepruu CosrHIA
M B3BE31. 3BE3ABI, WX OCHOBHBIE XapakKTepuctuku. [[marpamma
«CIIEKTPAJbHBIA KJIACcC — CBETHMOCTL». 3BE3bI I'NIABHOI IIOCJIE0-
BATeJbHOCTH. 3aBUCHUMOCTbL «MAacCa — CBETHUMOCTb» MJsd 3BE3
TJIaBHOM IIOCJIeOBATEJIbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. Co-
BpPeMeHHbIe IPEICTABJIEHUA O IPOUCXOKIeHUN 1 9Boaronuu CourH-
IIa 1 3BE€31. OTallbl KU3HU 3BE3.

Mueunsiit Ilyre — nmama I'amaktura. IlonosxkeHue M ABUIKEHUE
Coauna B I'amakTuke. Tunsl rajmaktuk. PaguoralakTUKN M KBasa-
pbil. UépHble ABIPHI B AApaxX rajakTHUK.

Bcenennasi. Paciiupenne Beenennoii. 3akoH Xa66Jsa. Pasberanue
rajakTuk. Teopusa Boabmoro B3priBa. PesimKToBOE M3IIyUyeHUE.

Macmrabuasa crpykrypa Becenennoii. MerarajakTuka.

Hepeméunbie mpobsieMbl aCTPOHOMUU.
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Yuenuueckxue nabnrodenun

1. HaGnroneHa HEBOOPY:KEHHBIM IJIA30M C WCIOJb30BAHUEM
KOMOBIOTEPHBIX TPUJIOKEHUN IJIs OIPEeSIeHUA TOJOKEeHU I
HeOeCHBIX 00bEeKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE CO3BES3-
nus CeBepHOTO MOJIyMIapua U APKUe 3BE3OBI.

2. Ha6arogenus B Teseckon JIyusl, maaner, Miueunoro ITyru.

OBOBLWAKLWEE NOBTOPEHMNE

Poap pusuku m acTpoHOMHU B SKOHOMHUYECKOM, TE€XHOJIOTHMYE-
CKOM, COIIMAJIbHOII M 3THMUYECKOM cdepax AesTeJTbHOCTU UeoBeKa;
POJIb 1 MeCcTO (pMBUKHU M AaCTPOHOMUU B COBPEMEHHOM HayYHOI Kap-
THUHE MUPAa; POJb (pu3muecKod Teopuu B (QOPMUPOBAHUU TIPEACTaB-
JeHul o (PU3NUECKON KapTuHe MUPa, MeCcTOo (pu3nuuecKoil KapTUHBI
MHpa B OOIEeM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPeN-
CTaBJIEHUH O IIPUPOJE.

MEXMNPEAMETHbBIE CBA3N

Wsyuenue Kypca pusuku 6a30Boro ypoBHA B 11 KJacce ocyImecT-
BJISIETCS C YUETOM COMIEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kyp-
caMu MaTeMaTUuKU, OMOJIOTUM, XUMUU, reorpadri 1 TeXHOJIOTUHU.

Mexcnpedmemnsvle nOoHAMUA, CEA3AHHbBLE C U3YUeHUeEM
Memo0o6 HaywH020 NO3HAHUA: SBJIeHUEe, HAyJYHBIH (QakKT, I'u-
moTesa, pusndyecKas BeJUUYMHA, 3aKOH, TEOPUs, HaOIIOgeHUe, dKC-
HmepUMEHT, MOJeJINPOBaHMe, MOIe/b, U3MEpPeHNe.

Mamemamuka: pellleHHe CHUCTeMbl ypaBHEHWIi; TPUTOHOME-
TpruuecKre QyHKIIUN: CUHYC, KOCUHYC, TAHTeHC, KOTAHT'€HC; OCHOB-
HOe TPUTOHOMETPHUUYECKOe TOKIECTBO; BeKTOPhI ¥ UX IIPOEKIIUU Ha
OoCHU KOODPAMHAT, CJIOKEHNe BEKTOPOB; ITPON3BOAHbBIE dJIeMEeHTaPHbBIX
GYHKIUIT; OIPU3HAKU HMOA00MSA TPEyTrOoJbHUKOB, OIpeAesieHre ILIO-
Iaau IJIOCKUX (PUryp u o0bEéMa Tes.

Buonozusa: sjeKTpUYeCcKUe SBJIEHUA B »KUBOI mpuUpomde, KoJe-
OaTesbHBbIE MBUXKEHUA B JKUBOI IPUPOJE, ONTUUECKUE SBJICHUA B
KUBOM IIPUPOJeE, AelCTBUE pagualui Ha KUBbIe OPraHU3MBEI.

Xumusa: cTpoeHre aTOMOB 1 MOJIEKYJI, KPUCTAJIINYECKASA CTPYK-
Typa TBEPABLIX TeJl, MeXaHWU3Mbl 00Pa30BaHUA KPUCTAIUUECKOI
PeUIeTKY, CIeKTPaJbHbIN aHAJUS.

I'eozpagusa: MaTHUTHBIE TIOTI0CA 3eMJIN, 3aJIe3KM MAaTrHUTHBIX DY,
¢oToCHEMKA 3eMHOIT TIOBEPXHOCTHU, MPEACKa3aHNe 3eMIETPACEHI.

Texnonozua: TMHUYU 3JIeKTPOIlepenad, reHepaTop mepeMeHHOTO
TOKa, 3JeKTPOIBUTATEb, UHIYKIITMOHHAA eYb, Pagap, PaauonIpu-
éMHUK, TEeJIeBU30p, aHTeHHa, TesedoH, CBU-nmeub, IPOEKIITMOHHBINA
ammaparT, BOJIOKOHHAS ONTHKA, COJIHeUHas Oaraped.
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