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ITpumepuas pabouas mporpamma 1o pusruKe Ha YPOBHE CPEISHEro
obmrero obpasoBaHuA (0a30BBLINT YPOBEHb M3YyUYEHUSA IIPEIMETa) CO-
cTaBJIeHA Ha OCHOBE MOJIOKEHUN M TpeOOBaHUI K pel3ybTaTaM OC-
BOEHUS OCHOBHOM 00pasoBaTeJbHOU IIPOTPaMMBbI, IPEICTaBIeHHBIX
B @PenepalbHOM TOCYAZApPCTBEHHOM o00pasoBaTeIbHOM CTaHAApPTE
cpenrero obiero obpaszoBanusa (PI'OC COO), a Takke ¢ yudéToM
ITpumepHoOiT mporpaMmMsbl BocruTanus U KoHIIenIIuy IpenogaBanus
yuebHOro npeamera «@Pusnuka» B 00pa3soBaTeIbHBIX OPraHU3aIUAX
Poccuiickoit Penmepariuu, peaansyoIinx OCHOBHEIE 001Ie00pa3oBa-
TeJIbHBIE IIPOrPAMMBI.

NOACHUTEJIbHAA 3ANUCKA

Copep:xkanue IIporpamMmmbl HampaBjgeHO Ha (GOPMUPOBAHIE ecTe-
CTBEHHO-HAYUYHON KapTUHBI Mupa yuamuxcsad 10—11 KiaccoB nmpu
obyueHnu nxX (pusuke Ha 6a30BOM yPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOTO mmoaxona. IIporpaMmma coOOTBETCTBYET TPEOOBAHUAM
PI'OC COO k mIaHUPYEeMBIM JIMUHOCTHBIM, IIPEIMETHLIM X MeTa-
IpeqMeTHBIM pedyJjbTaTaM O0yUYeHUs, a TaKKe YUNThIBaeT HeoO0Xo0-
OUMOCTH peajnsalliy MeKIPEeIMeTHBIX CBsi3ell (PUBUKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeaMeTaMu. B Hell onpeneasioTcsa
OCHOBHbBIE I/ M3YYeHUsA (PUIUKKU HA YPOBHE CPEIHEero oOIero
00pasoBaHUsl, IJIAHUPYEMbIe Pe3yJIbTAaThl OCBOCHUA Kypca PUSUKM:
JUYHOCTHBIE, MeTallpeIMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM yPOBHE).

IIporpamma BKJIIOUAET:

 IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUA Kypca (husuKu Ha 6a30BOM

YPOBHE, B TOM YMCJIE€ IPeIMeTHbIe Pe3yabTaThl 110 TojgaM o0yue-

HUS;

« comep:kaHmue yueOHOoTro mpeamMeTa «PusuKa» Mo roJgaM o0ydYeHUsd;
o IPUMEPHOE TeMAaTHUYeCKOe ILJIAHNPOBAHME C YKa3aHWeM KOJIude-

CTBA YacCOB Ha M3y4YeHMe KaKJIOU TeMbl U IIPUMEPHOI XapaKTe-

PUCTUKOI yueOHOM AeATeIbHOCTH yUaIlllUXCsd, peajln3yeMoi Ipu

U3YyYEeHUU STUX TEM.

IIporpamMma Mo:KeT OBLITH MCIIOJIB30BAHA YUUTEJIAMU KaK OCHOBA
IJIST COCTaBJIEHUS cBOMX pabouux mporpamMm. Ilpu paspaboTke pa-
0ouell mporpaMMbl B TEMATUUYECKOM IMJAHUPOBAHUU HOJKHBI ObITh
YUTEHBI BO3MOYKHOCTU HCIIOJIb30BAHUS JJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTEeIbHBIX PECYPCOB, SABJIAIOIIUXCA yIEOHO-METOIUUECKU-
My MarepuajgamMu (MyJIbTUMEIUNHBIE IIPOTPAMMbI, 3JI€KTPOHHBIE
yUeOHUKYN U 3aJaYHUKU, dJeKTPOHHBbIE OMOJINOTEeKN, BUPTYaJIbHBIE
nabopaTopuu, UTPOBbIE MPOTrPaAMMBbI, KOJLIEKIINY ITU(PPOBBIX o0pa-
30BaTeJbHBIX PECYPCOB), PEATUIYIONINMYU JUAAKTUUECKE BOZMOMK-
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Hoctu KT, comep:kaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATENb-
cTBY 00 00pa3oBaHUU.

IIpumepuas pabouasi IIporpaMMa He CKOBBIBAET TBOPUYECKYIO
WHUIUATUBY YUYUTEJEH U ITPeJOCTaBISIET BOBMOYKHOCTD JJIsI PeaIu-
3aIiy Pas3IMYHBIX METOAUUYECKUX IIOAXOM0B K OpraHuU3anuu o0y-
yeHUS (PU3WKe IPU YCIOBUU COXPaHEHUA 00A3aTeTbHON YacTU CO-
mep:xkaHus Kypca. KoimuecTBO 4acoB B TeMaTUYECKOM IIJIAHUPOBA-
HUN Ha MU3yUYeHUEe KayKJOW TeMbl SABJISETCA OPUEHTUPOBOUHBIM U
MOKeT OBbITh U3MEHEeHO KaK B CTOPOHY YMEHbBIIIeHUA, TaK U YBEJU-
YeHUs B 3aBUCUMOCTHU OT PeaJN3yeMbIX METOAUUYECKUX ITOJXO0I0B U
YPOBHSI IOATOTOBJIEHHOCTH YYAII[UXCH.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO MPEOMETA «®U3NKA»

dusrKa Kak Hayka o Hambojee oOIMUX 3aKOHAX IPUPOILI, BbI-
cTymasi B KayecTBe yueOHOIO mpeameTa B IIIKOJIE, BHOCHUT CYIIle-
CTBEHHBIM BKJAJ B CHCTeMY 3HaAHHII 00 OKpy’sKalolleM MHpe.
IITxonbHBIN KypCc GPUBUKU — CHUCTEMOOOPa3YIOINNA OJIA €eCTeCTBEeH-
HO-HAYYHBIX YU4EeOHBIX IIPEIMETOB, IOCKOJbKY (PU3NUECKre 3aKOHBI
Jie;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUM, N3yUYaeMbIX XHUMUEH, 01o-
Joruei, (pusuuyeckoi reorpadueii u actpoaomueii. Vciosrb3oBaHue
¥ aKTHUBHOE IIPUMeHeHne (PU3NUYECKUX 3HAHUI OmpenessieT Xapak-
Tep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOIHUU B chepe dHEPreTuKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEeHUS HOBBIX MAaTEPUAJIOB C
3aJaHHBIMU CBolicTBaMu U Ap. MsyueHue (pu3uKU BHOCUT OCHOBHOM
BKJIAJ B (h)OpPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHBLI MUPA yua-
muxcs, B GopMUPOBAHTEe YMEHUN IPUMEHATb HAYUYHBIN METOJ, I10-
3HAHUS IIPU BBLINOJHEHUU UMY YUEOHBIX HCCJIETOBAHUIM.

B ocHOBY Kypca puU3UKM CpemHEN NIKOJIbI IIOJIOXKeH psl HOei,
KOTOpPBbIE MOYKHO PACCMATPUBATH KAK IIPUHIIUIILI €r0 IIOCTPOSHMS.

Hoea uyenocmnocmu. B coorBercTBUU ¢ Hell Kypc dABJIAETCA
JIOTUYECKU 3aBePIINEHHBIM, OH COAEPKUT MaTepuaj U3 BCeX pasie-
0B PUBUKHU, BKJIOUYAET KAaK BOIIPOCHI KJIACCUUECKOI, TAK U COBPe-
MeHHOU (HUIUKU.

Hoesa zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuas Kypca
$usuKM 00 beIUHEH BOKPYT (pU3HMUEeCKUX Teopuii. Begyimum B Kyp-
ce sABJseTCA (POPMUPOBaHME IIPEACTABICHUIN O CTPYKTYPHBIX YPOB-
HSIX MaTepPUu, BelllecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanud npezrosaraer uc-
OJIb30BaHME T'YMAaHUTAPHOrO IIOTeHInaIa (hU3NIeCKO HAYKHU, OC-
MBbICJIEHVE CBSI3U PA3BUTUA (DUBUKHU C PA3BUTHUEM OOIIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.

ON3NKA. 10—11 knaccl 5



Hoea npurnadnoii nanpaénennocmu. Kypc dusurm npes-
moJiaraeT 3HAKOMCTBO C MIMPOKUM KPYTOM TEXHHUYECKUX U TEXHO-
JIOTUYECKUX IIPUJIOXKEHUN M3YyUYeHHBIX TEOPHU M 3aKOHOB.

Hoesa sxonozuidayuu peannsdyeTcs IIOCPeICTBOM BBeIeHUS de-
MEHTOB COIepP:KaHMWA, MOCBAMIEHHBIX 9KOJIOTUUYECKUM ITpobJieMaM
COBPEMEHHOCTHU, KOTOPHIE CBA3AHBI C PA3BUTHEM TeXHUKU U TEXHO-
Joruii, a TaksKe OOCYKIeHUs HpobJieM PalMOHAJLHOTO IIPUPOLO-
TOJIb30BAaHUA U 9KOJIOTUYECKOUN 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaMU Kypca GUSUKU cpegHell ITKOJIbI AB-
adTcAa (Guanveckue Teopuu (hopMHpPOBAHUE IIPENCTABICHUNA O
CTPYKTYPE IIOCTPOeHUA (PU3UUECKOIN Teopuu, poan pyHIaMeHTaIb-
HBIX 3aKOHOB W IIPUHITMIIOB B COBPEMEHHBLIX IIPEICTaBIEHUIX O
OpuUpoe, TPAHUIAX TPUMEHUMOCTH TEOPUl, NJIs ONMCAHUSI eCcTe-
CTBEHHO-HAYYHBIX SABJEHUMN W IPOIECCOB).

CucreMHO-IeATEeTbHOCTHBIN MOAX0 B Kypce GU3UKY peandyercs
IpesKae BCEero 3a CUET OPraHU3aIluM SKCIEPUMEHTAJIbHON esaTesb-
HOCTU OoOyuarornmuxcs. [[asa 6a30BOro ypoBHA Kypca (UBUKU — BTO
WCIIOJIb30BAHUE CUCTEMBI (DPOHTAJBHBIX KPATKOBPEMEHHBIX JKCIIe-
pUMeHTOB 1 JabopaTOPHBIX PadoT, KOTOPhIe B ImporpaMme O0bemu-
HeHBbI B OOIIUI CIIMICOK YUEHMUYECKUX IIpaKTHUYecKuxX pabor. Bbize-
JeHre B YKa3aHHOM IlepeuHe Ja00paTOPHBIX PadOT, MPOBOIMMBIX
IJI KOHTPOJIA U OIeHKHU, OCYIIECTBJIAETCA yUaCTHUKaMu o0pasoBa-
TEJBHOTO IIPOIIecCa MCXOIA M3 OCOOEHHOCTEH TeMaTuUeCcKOTo IIJIaHu’-
poBaHUuA U OCHaIlleHUA KabuHera pusuku. [Ipu sTom obecmeunBaeT-
cA OBJaJleHUEe OOYYAIIMUMUCA YMEHUAMM ITPOBOAUTH KOCBEHHBIE
M3MepeHUsI, MCCJIeJOBAaHUS 3aBUCUMOCTEN (PUBUUYECKUX BEJIUUYUH U
TIOCTAHOBKY OIILITOB IIO TIPOBEPKE ITPEAJIOKEHHBIX TUIIOTES.

Boabpitoe BHUMaHUe yaeasieTcsa PeEIIeHWI0 PACUETHBIX WM Kaue-
CTBEHHBIX 3ajaad. IIpm sTOM AJIsS PACUETHBIX 3a7a4 TPUOPUTETOM
ABJAIOTCA 3aJauy C IBHO 3aJaHHON (PM3UUECKOIl MOeJbI0, II03BO-
JAIONMEe TPUMEHATh M3YUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTH KaK
W3 OGHOTO pasjejia Kypca, TaK UM MHTETrPUPYSA SHAHUA U3 Pa3HBIX
pasmenoB. [l KavyeCTBEHHBIX 3a7ayu IIPHUOPUTETOM SABJSIOTCS 3a-
DaHUs Ha Oo0bsJACHEeHWE MPOTeKAHUSA (PU3NUYeCKUX SABJIEHUN U IIPO-
IIeCCOB B OKPY:Kalollell »KM3HU, Tpebyromime BbIOOpa Gu3UUECKOn
MOJEeJN IJA CUTyalluy MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBercTtBUu ¢ TpeboBanuamu PI'OC COO K marepumaibHO-
TeXHUUYECKOMY O0ecIleueHUI0 YUueOHOTo IIpoiiecca 6a30BbIii YPOBEHb
Kypca (U3WKU B CpeJHEH IIKOJe MOJIXKEeH M3yJaThbCd B YCIOBUAX
IpeaMeTHOro KabuHeTa GUBUKY UJIU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMeTOB eCTeCTBEHHO-HAYUHOTO IINKJIa. B KabuHeTe
GbUBUKYU JOJKHO OBITH HeoOXomammMoe JabopaTopHoe 000pyIdOBaHMIE
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IJIS BBIMOJHEHUS YKAa3aHHBIX B IPOTpaMMe YUYeHUUECKUX MPaAKTU-
YyecKUX padoT M AeMOHCTPAaIlMOHHOEe 000pyIOBaHUE.

HemoHcTpanuonHoe ob6opymoBaHue QOPMUPYETCA B COOTBET-
CTBUU C IIPUHIIUIIOM MUHUMAJIbHON TOCTATOYHOCTU U 00ECIIeUunBaeT
IOCTAHOBKY II€PEUYMCICHHBIX B IIPOrpaMMe KJIIOUEBBIX JeMOHCTPA-
MU OJIS MCCIeNOBAHUSA M3yYaeMbIX SBJIEHUH U IMPOIECCOB, dMIIH-
puyYecKux U QyHIaMEHTAJIbHBIX 3aKOHOB, UX TeXHUYECKUX IIPUMeE-
HeHUuI.

JlabopaTopHOoe obopymoBaHUE AJA YUCHUUYECKUX HPAKTUUYECKUX
paboT popMupPyeTCs B BUIE TEMAaTUUYECKNX KOMILJIEKTOB M obecrme-
YMBAETCSI B pacuyére OJHOI0 KOMILJIEKTa Ha ABYX OOYyYarOIUXCH.
TeMmaTuuecKre KOMILIEKTHI Ja00PaTOPHOTO 000PYIOBAHUSA JOJIMKHBI
OBITH IIOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJIb30BAHUM aHAJOTOBBIX U
muPOBLIX IPUOOPOB, a TAKKe KOMIBIOTEDPHBIX N3MEPUTEIbHBIX
CHUCTEM B BuAe IU(MPOBBIX JTaOOpPaTOPUIi.

LEAN N3YYEHWA YYEBHOIO NPEAMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU HU3YUeHUA (PU3UKU B 00IIeM oOpasoBaHUU

SABJISIOTCSH:

— ¢dopMUpPOBaHUE MHTEpPeca W CTPeMJIeHUA OoO0ydamImxcsa K Ha-
YYHOMY M3YYEHUIO IPUPOABI, PABBUTHUE UX UHTEJIEKTYATbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEI;

— pas3BuUTHE IPEJCTABJIEHUN O HAYYHOM MeTole IMOo3HaHuA U (op-
MUPOBaHME HCCIENOBATEIHBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM
ABJIEHUAM;

— (opMuUpoBaHMEe HAYYHOTO MUPOBO33PEHUA KaK pe3yabTaTa U3y-
YeHUsS OCHOB CTPOEHUA MaTepuu U (pyHIaMeHTaJIbHBIX 3aKOHOB
(pUBUKU;

— dopMUpPOBaHUE YMEHUI O0bACHATH ABJEHUSA C MCIIOJb30BAHUEM
dusuUecKUX 3HAHUN M HAYYHBIX TOKA3aTEJIbCTB;

— (opMuUpoBaHUE HPEACTABICHUN O POJIU (PUBUKU OJIA PA3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
HocTmixkeHne 9TUX Iiejell obeclieumBaeTCs peIIeHueM CJeayio-

IIMX 3aJa4 B IIPOIlecce N3YUYeHUsa Kypca (GpusuKM Ha YPOBHE CpeiHe-

ro ob6Iiero o6pasoBaHUA:

— IIpuoOpeTeHre CUCTEeMBI 3HAHUH 00 00IMUX (pU3NYEeCKUX 3aK0OHO-
MEpHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUAA MEXaHUKY, MOJEKY-
JIAPHYIO (PUBUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3J€-
MEHTBHI aCTPO(PUBUKH;

— dopMUpPOBaHUE YMEHUI MPUMEHATHh TeOPeTUUYEeCKNe 3HAHUS I
00bACHEeHUA (PUBUYECKUX ABJIEHUN B IPUPOJAE U IJIA MPUHATUA
IPaKTHUUYECKUX PeIleHUil B MOBCeIHEBHOI KU3HU;
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— OCBOEHUE CIIOCOOO0B PeIleH’s PAa3JIUUYHBIX 3a/1aY ¢ ABHO 3aJaHHOM
duBUUeCKOl MOIeNbIo, 3aJad, ITOAPAa3yMeBAIOIINX CAMOCTOS-
TeJbHOE co3aHue (PU3WUYECKON MOMAEeNH, aJeKBaTHON YCJIOBUAM
3a1aun;

— MOHUMaHUe (PU3UYECKUX OCHOB W NPUHIIUIOB MENCTBUA TEXHU-
YECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IIPOIECCOB, UX BJIUSIHUS
HA OKPYKAaIOIIYI0 CPEey;

— OBJIQJIeHNE METOJaMU CAMOCTOSITeJIbHOI'O ILJIAHUPOBAHUS U IIPO-
BeleHUs (PU3UUYECKUX SKCIIEPUMEHTOB, aHaJanu3a U WHTepIpeTa-
nuu nHGOPMAIIUU, OIIPEAEe/IEHUSI JOCTOBEPHOCTHU IIOJYUYEHHOT'O
pesyJbTarTa;

— co3aHue yCJIOBUI IJA PAa3BUTUSI YMEHUIN MPOEKTHO-MUCCIeI0Ba-
TeJILCKOM, TBOPUECKON IeATeILHOCTH.

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM TMJIAHE

B cootrBercTBUU ¢ @PI'OC COO dpusuxa ABAsSETCS 00A3aTEIbHBIM
IpeaMeTOM Ha YPOBHE CpeaHero ooIero oopasoBaHus. JlamHas mpo-
rpamMma mpeaycMaTpuBaeT uaydeHue (pusuKM Ha 0a30BOM YPOBHE B
o0wéme 136 u 3a gBa roga odydueHus 1mo 2 u B Hemesio B 10 u 11 Kiac-
cax. B rematTuueckom miaanupoBaHuu Aja 10 m 11 KiaaccoB mpeamo-
JIaraloTCs Pe3epPB BPEMEHU, KOTOPBIM YUNTEIbh MOMKET HCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, 1 IOBTOPUTEIHLHO-0000IIIAI0IIe YPOKH.

JIro0asa pabouasi mporpaMMma JOJIMKHA [MOJHOCTHIO BKJIIUYATE B Ce-
0s1 comeprKaHue TaHHOM IIPOrPaMMABI.

B orgenbHBIX ciayuasx (HampuMmep, B KJaccaX €CTeCTBEHHO-Ha-
YYHOro mpoduiisa) Kypc PusnKy 6a30BOr0 YPOBHSA MOMKET U3yUaThb-
ca B 00béMme 204 u 3a gaBa roma obyueHusa (3 u B memesmo B 10
u 11 kxaccax). B sToM ciiyuae yBeIWMUMBaeTCs He MeHee UeM 0
20 u pesepBHOE BpeMsA, KOTOPOE MKCIOJL3YETCS YUUTEJEeM MIJIs
U3yYeHUs BOIPOCOB, TECHO CBA3AHHBIX C BBIOPAHHBIM IIPO(UIEM
00yueHUsi, X yBeJIUUYMBAETCSA ydeOHAs HArpysKa, OTBOAUMAS Ha
H3yuYeHre MeXaHUKU, MOJIEKYJISIPHONU (DUBMKU U JIEKTPOSUHAMIU-
KM, 3a CUET pacCIIMpeHUsl JYucja JadopaTOPHBIX PadoT MCCIemoBa-
TEJILCKOI'0 XapaKTepa U YPOKOB PeIlleHNsT KaYeCTBEHHBIX U PACUET-
HBIX 3a1ad4.
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MJAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0O
OGBPA30BAHUA (BA30BbIW YPOBEHD)

OcBoeHue yueOHOTO mpeamera «Puamka» Ha YPOBHE CPEIHETO
ob111ero o6pasoBaHus (6a30BBIN YPOBEHB) MTOJIXKHO 00ecIIeunBaTh 10-
CTUIKEeHUe CIAeAYIONNX JUUHOCTHRIX, METAIIPEeIMETHBIX U IIPeIMeT-
HBIX 00pa30BaTEeJbHBIX PE3YJIbTATOB.

JINYHOCTHbBIE PE3Y/IbTATbI

I'pasxcdancroe 6ocnumanue:

— c(OPMUPOBAHHOCTD IPaKJaHCKOM IIO3UIUU 00yUaloneroca KakK
AKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUICKOTO OOIIIeCTBa;

— TPUHATUE TPAIUIIMOHHBIX OOIeYesIOBEeUeCKUX TyMaHHCTHUYe-
CKUX U JeMOKPATUYECKUX IIeHHOCTeIl;

— TOTOBHOCTH BECTHU COBMECTHYIO NesITeIbHOCTb B MHTEepecax rpak-
TaHCKOTO O0IIecTBa, y4acTBOBATH B CAMOYIIPABJIEHUU B IIIKOJIE
U IeTCKO-IOHOIIEeCKUX OPTAaHU3AIUAX;

— yMeHUe B3auMOJIEMCTBOBATH C COIMAIBHBIMU MHCTUTYTAMU B CO-
OTBETCTBUU C UX GQYHKIUAMU U Ha3HAUECHUEM;

— TOTOBHOCTH K I'YMaHUTAPHON U BOJIOHTEPCKOU AeATeIbHOCTH.
INlampuomuueckoe 6ocnumanue:

— c(OpMUPOBAHHOCTHL POCCUMCKOM TPaKIAaHCKON HAEHTUYHOCTH,
HaTPUOTU3MA;

— IIeHHOCTHOE OTHOIIIeHE K I'OCYyJapCTBEHHBIM CHUMBOJIAM; JJOCTU-
skeHusaM Poccuu B pusuKe m TeXHUKE.

dyxoeéno-HpascmeenHoe éocnumanue:

— cOPMUPOBAHHOCTH, HPABCTBEHHOTO CO3HAHUSA, dTUYECKOI'O II0-
BeIEHUS;

— CIOCOOHOCTH OIIEHWBATH CUTYAIlUI0 M HNPUHUMATH OCO3HAHHBIE
pelieHnsa, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IeHHOCTHU, B TOM YHCJIE B JeATEJIbHOCTH YUEHOTO;

— OCO3HaHUe JUYHOT'O BKJIaJIa B IOCTPOEHNE YCTOMYUBOTO Oy IYIIero.
decmemuueckoe gocnumanue:

— BCTEeTHUYECKOe OTHOIIEeHNE K MUPY, BKJIOUASA 3CTETUKY HAYUYHOTO
TBOPUYECTBA, IPUCYIIEr0 (pU3NUECKON HayKe.

Tpyodoeoe 6ocnumanue:

— HHTepec K pasJanuyHbIM chepaMm IpodeccruoHaIbHON AesTeabHO-
CTH, B TOM YHCJIE CBSIBAaHHBIM C (DUBMKON U TEXHUKOU, YMeHUE
COBepIIaTh OCOBHAHHBIN BBIOOD OyAyIlel mpodeccuu u peasnso-
BBIBATh COOCTBEHHBIE KM3HEHHBIE ILJIAHBI;

— T'OTOBHOCTBH U CIIOCOOHOCTHh K 00pPa30BaHUIO X CaMOOOPAa30BAHUIO
B obstacTy (PMBUKM HA NPOTAYKEHUU BCEU KUBHU.
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IKonozuveckoe socnumanue:

— c(POPMUPOBAHHOCTDH 9KOJOTUUECKON KYJIbTYPhbl, OCO3HAHUE IJIO-
0aJILHOTO XapaKTepa dKOJIOTUUYECKUX IIPo0Jem;

— MJIaHWPOBAHUE U OCYIIleCTBJICHUE AeiCTBUU B OKPYsKaloIleil cpe-
e Ha OCHOBE 3HAHUSA IeJiell YCTOMUMBOTO PA3BUTUA UeJOBeue-
CTBA;

— paciIupeH’e OIbITA AeATeJIbHOCTU dKOJOTMUYECKON HalpaBJIeH-
HOCTU Ha OCHOBE MMEIOIIUXCS 3HAHUN 1o (pusuke.

Ilennocmu Hay4vHO20 NO3HAHUA:

— c(POPMUPOBAHHOCTHL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO PasBUTUS (PUBUUECKON HAYKU;

— OCO3HaHWe [[eHHOCTU HAYYHOU JesaTeIbHOCTH, TOTOBHOCTD B IIPO-
mecce m3ydyeHus (PUBUKU OCYIIECTBJIATH IPOEKTHYIO U MCCJIEN0-
BaTeJIbCKYIO NeATEeJbHOCTh MHANBUAYAJIbHO U B I'PYIIIE.

B mporiecce mocTuiKkeHUsA JUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbl cpeqHero obInero oopasoBanusa mo GU3nUKe y o0yuaro-
IIUXCSA COBEPIIEHCTBYETCA IMOUUOHANbHBLIL UHMEeNIeKN, TIPeAIIO-
Jaramoinuii c)OPMUPOBAHHOCTD:

— CaMOCO3HAHUS, BKJIOYAIIETO0 CIOCOOHOCTH MOHMMATH CBOE
SMOIIMOHAJILHOE COCTOSIHWE, BUIETh HAMPABJICHUS Pa3BUTHUSI
COOCTBEHHOI SMOIIMOHAJBHOI c(ephl, OLITH YBEPEHHBIM B cebe;

— camopezyaiupo6aHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMEHUe
OPUHUMATb OTBETCTBEHHOCTh 324 CBOE IOBEIEeHUe, CIIOCOOHOCTH
aJanTUPOBATHCA K OMOIMOHAJIBLHBIM U3MEHEHUSIM U IPOABJIATH
TMOKOCTb, OBITH OTKPBLITHIM HOBOMY;

— BHYMPpeHHell MOMuU8ayuu, BKIOUAIONEN cTpeMJIeHr e K JOCTU-
JKEHUIO I[eJIM U yCIIeXy, OINTUMU3M, MHUIMATUBHOCTh, YMEHUE
IeCTBOBATh, UCXOAA 13 CBOMX BO3MOYKHOCTEI;

— amnamuu, BKJIIOUAIONIEl CIIOCOOHOCTH IIOHUMATL 9MOIIMOHAD-
HOE€ COCTOSHHE [PYIruX, YYUTHIBATH €ro IIPU OCYIIECTBJIEHUU
00IIeHN A, CIIOCOOHOCTHL K COUYBCTBUIO U COIEPEKUBAHUIO;

— COUUANILHBbLX HABBLLKO8, BKJIIOYAIIIUX CIOCOOHOCTH BBICTPAM-
BaTb OTHOINEHUS C APYTUMU JIOIbMU, 3a00TUTHCS, IPOABIATH
WHTEpeC W paspeniaTb KOHMJIUKTEI.

METANPEOMETHbBIE PE3YNIbTATHI

VHMBepcaanble no3HaBaTeJibHble AeﬁCTBMﬂ

Bas3oeble nozuvweckue delicmeus:
— CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYAJIU3UPOBATH HPOOJIE-
My, pacCMaTpUBAThL €€ BCECTOPOHHE;
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— OIpenesATh IeJIN AesATeIbHOCTY, 3aJaBaTh IIapaMeTpPhbl 1 KPUTe-
pUU UX TOCTUIKEHUS;

— BBISIBJIATH 3aKOHOMEPHOCTU U IIPOTHUBOPEUUS B paccMaTpuBae-
MBIX (DUBUYECKUX SABJICHUAX;

— paspabaThiBaTh IJAaH pelIeHrus HIPoO0JeMbl ¢ YYETOM aHaJIu3a
MMEIOIUXCA MaTePUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBEI B JeATEJIbHOCTD, OI[EHUBATh COOTBETCTBUE
pPe3yabTaTOB IeJSAM, OLEHHUBATHL PUCKHU IIOCIEACTBUU JesTesib-
HOCTU;

— KOOPAMHHUPOBATH U BBLINOJHATH PAa0OTy B YCJIOBUSAX PEaJbHOTrO,
BUPTYAJbHOTO ¥ KOMOMHMPOBAHHOI'O B3aIMOIEHCTBIUSI;

— pasBUBATh KPEAaTHWBHOE MBIILJIEHNE IIPU PEeIleHUU JKUSHEeHHBIX
npobJem.

Basosvle uccnedosamenverue dellcmeus:

— BJIQZIETh HAYYHOM TEPMUHOJIOTHE!, KJIIOUEBBIMU IIOHATUAMU U
MeToJaMu (pu3NMUeCcKOl HAYKH;

— BJIaJIeTh HaBBIKAMU Y4YeOHO-HCCJIeJOBATEIbCKON UM IIPOEKTHOI
IesiTeJIbHOCTHU B 00J1acTH (PUBUKM; CIIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSTEJIbHOMY IIOMCKY METOIOB PeIlleHus 3aaad puaude-
CKOI'O COeP:KaHUsI, IPUMEHEeHHNIO0 PasJUUYHbIX METOJO0B IIO3HAa-
HUS;

— BJIQIETh BUJAMU JEATEJIbHOCTH II0 IIOJYUYEHUI0O HOBOTO 3HAHUS,
ero MHTepIIpeTaluu, IIPeodpPasoBaHUI0 W IIPUMEHEHUIO B pas-
JUYHBIX YUEOHBIX CUTYaIlUAX, B TOM UHCJIe IIPU CO3TaHUU yued-
HBIX IIPOEKTOB B o0JacTu (hU3UKU;

— BBISIBJIATH IIPUUYNHHO-CJIEICTBEHHBIE CBA3U U AKTyaJIn3UPOBATh
3aauy, BBIIBUraTh I'MIIOTE3Y €€ PeIlleHUsl, HaXOAUTb apryMeH-
THI IJIA JOKAa3aTeJbCTBA CBOUX YTBEPIKAEHUH, 3aJaBaTh IIapame-
TPl U KPUTEPUU PEIIeHU;

— aHAJM3UPOBATH IIOJYUYEHHBIE B XO/Ie PellleHus 3aJaun Pe3yibTa-
Tbl, KPUTUYECKU OIEHUBATh HX JOCTOBEPHOCTH, IPOTHO3UPO-
BaThb U3MEHEHNEe B HOBBIX YCJIOBUAX;

— cTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyu B oOpasoBa-
TEJIbHOH! IesiTeJIbHOCTU, B TOM UHCJIe IIPU U3YUeHUU (PUUKH;
— JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OIlEHNBATH IIPUOOPETEHHBINA

OIIBIT;

— yMeTb IIePeHOCUTH 3SHAHUSA 10 (hu3uKe B MPAKTUUECKYIO 00J1aCTh
JKUB3HEeIesITeJIbHOCTH;

— yMeTh MHTETrPUPOBATDH 3HAHUS 13 PASHBIX IIPEIMETHBIX 00JIacTeil;

— BBIJBUTaTh HOBBIE UJIeHU, IIPeJaraTh OPUTMHAJIbHBIE ITOIXO0Ibl U
pellleHus; CTaBUTDH MPOOJIEMbI U 3aJaul, JOIyCKAaoIue ajlbTep-
HATUBHBIE PEIeHUs.
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Paboma c ungopmayueii:

BJIAJIeTh HAaBBIKAMU TOJyUYeHUA UHGopMANuu (GU3UIECKOTO CO-
Iep:KaHusAa U3 UCTOYHNKOB PA3HBIX TUIIOB, CAMOCTOATEIBHO OCY-
IIEeCTBJATD IIOUCK, aHAJINS3, CUCTEMAaTU3aITUI0 U UHTEPIIPETAIIUIO
nHGOPMAIlNU PA3IUYHBIX BUIOB U (POPM IIPEeACTaBICHUS;
OIIeHUBATh JOCTOBEPHOCTH MH(pOPMAIIUN;

WCIIOJIb30BATH CPEJICTBA MHMOPMAIITMOHHBIX 1 KOMMYHUKAI[UOH-
HBIX TEXHOJIOTHII B PENIeHUW KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX U OPraHM3aI[MOHHBIX 3aJau ¢ coOJIoAeHreM TpeboBaHUIA
SPrOHOMUKU, TEXHUKMN 0€30TIacCHOCTHU, TUTHEHBI, pecypcocbepe-
JKeHUs, IPABOBBIX U 3TUUYECKUX HOPM, HOPM MHMOPMAITMOHHOMI
0e30IIaCHOCTH;

CO34aBaTh TEKCTHI (DM3UUECKOT0 COZlEPIKAaHUA B PA3JIMYHBIX (DOP-
MaTax ¢ y4€éTOM HasHAUYeHUA MHOOPMAIIUU U IIeJeBOI ayIauTO-
puu, BpIOMpPas ONTHUMAJbHYIO (POpMYy HpecTaBJIeHUA W BU3ya-
JIV3AIUN.

VHuBepcaanble KOMMYHUKaTUBHbIE AEﬁCTBMﬂ

12

O6wenue:

OCYIIIECTBJIATEL OOIIleHMEe HA YPOKaX (PUM3WMKKH WM BO BHEYPOUHOM
IesiTeJIbHOCTH;

pacrosHaBaTh MPENIOCBLIKN KOH(MINKTHLIX CATYAIUNA WM CMSI-
4aTh KOH(PJIUKTHI;

PasBEPHYTO U JIOTUUHO M3JIAraTh CBOIO TOUKY 3PEHUSI C MCIIOJIb-
30BaHUEM SA3BIKOBLIX CPEICTB.

CosmecmHnaa deamenbHOCMb:

HOHMMATh U MCIOJb30BATh IIPEUMYIIECTBA KOMAHIHON M MHIU-
BUIYaJIbHOU PabOTHI;

BBIOMPATH TEMATUKY ¥ METOAbI COBMECTHEIX AeNCTBUI C yUETOM
O0IIMX WHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 UjJeHa KOJIJIEeKTHU-
Ba;

OPUHUMATL II€JIA COBMECTHOM eATeJbHOCTH, OPraHM30BLIBATDH
Y KOOPAMHUPOBATH AENCTBUS II0 €€ JOCTUIKEHMIO: COCTaBJIATH
IJIaH OeWCTBUM, PACIPene/siTh POJIA C YIETOM MHEHHUI ydacT-
HUKOB, 00CY KJIAaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;
OLIEHMBATHL KAYeCTBO CBOEro BKJANa W KaXXJOr0 yYaCTHUKA KO-
MaHIBI B OOIIUI pPe3yJabTaT II0 Pa3paboOTaHHBIM KPUTEPUIM;
IpenjaraTh HOBBIE IIPOEKTEI, OL[EHNBATD UAEU C MIO3UI[UY HOBU3-
HBI, OPUTUHAJIBHOCTY, IIPAKTUYECKON 3HAUMMOCTH;
OCYIIIECTBJIATEL IIO3UTUBHOE CTPATErnuyecKoe IIOBeleHNre B pas-
JUYHBIX CUTYAI[USX, HPOABJIATH TBOPYECTBO M BOOOpasKeHUeE,
OBITH MHUIMATUBHBIM.
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VHuBepcaanble perynaTuBHble Aeincreua

Camoopzanusayus:

— CaMOCTOATEJIbHO OCYIIECTBJIATH I03HABATEIbHYIO JeATeJIbHOCTD
B obsacTu (PMBHKU U aCTPOHOMUHU, BBIABJIATH IIPOOJIEMBI, CTa-
BUTH U (DOPMYJIMPOBATH COOCTBEHHBIE 3aLaUM;

— CaMOCTOATEJbHO COCTABIATH IIJIAH PellleHus PACUETHBIX U Kade-
CTBEHHBIX 3aJa4, IIJIaH BBHIIOJHEHHUA IIPAKTUYECKOH paboThI ¢
VIETOM HMEIOIIMXCA PEeCypcoB, COOCTBEHHBIX BOSMOKHOCTEH U
IpeanouYTeHn;

— JaBaTh OIleHKY HOBBIM CUTYaIlUAM;

— pacmIupATh paMKH y4eOHOTO IIpeaMeTa Ha OCHOBE JIMYHBIX IIPe -
IIOUYTEHUI;

— JeJyaTh OCOSHAHHBIA BBIOOD, apryMeHTUPOBATh €ro, OpaTs Ha ce-
04 OTBETCTBEHHOCTD 3a pellleHue;

— OIleHMBATh IPUOOPETEHHBIN OIIBIT;

— croco6cTBOBaTh GPOPMUPOBAHUIO U IIPOABIEHUIO OPYIUIIUH B 06~
sacTu GUSUKM, IIOCTOSHHO IIOBBIIIATE CBOM 00pasoBaTEJIbHBINA U
KYJIbTYPHBIH yPOBEHb.

CamoxkoHmpons:

— [aBaTh OLIEHKY HOBBIM CHUTYaIlfM, BHOCUTh KOPPEKTUBEL B Je-
ATEJBHOCTD, OIIeHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJIAM;

— BJIaJIeTh HABBIKAMHU II03HABATEJIbHOU pedIeKCUH KaK OCOBHAHUA
COBepIIIaeMbIX AeHCTBUII U MBICIUTEJIbHBIX IIPOIECCOB, UX pe-
3yJIbTATOB I OCHOBAHUI; NCIIOJIH30BATh IPUEMBI pedleKCUN A1
OIleHKU CUTYaIlu¥, BHIOOpAa BEPHOI'O PeIlleHUs;

— YMeTh OIleHHBATh PUCKY U CBOEBPEMEHHO IIPUHUMATH DelIeHUs
110 UX CHUKEHUIO;

— IPUHUMATb MOTHUBHI I apI'yMEHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB JeATEeJIbHOCTH.

IHpunamue ceba u Opyzux:

— IpUHUMATH cebs, IOHNMAasa CBOM HEeJOCTATKU U JOCTOUHCTBA;

— IPUHUMATHb MOTHUBBI U apI'yMEHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB AeATEeJIbHOCTH;

— IIPU3HABATH CBOE IIPABO U IIPABO APYIUX Ha OIIUOKU.

MPEAMETHbIE PE3YJIbTAThI
10 knacc

B mportiecce usyuenusa Kypca pusuku 6a3oBoro ypoBHsa B 10 KJac-
ce YUeHUK HAYUYUTCH:
— JIeMOHCTPHPOBATh Ha IIPUMEpPax pPOJb U MecTOo (pusmku B Qop-
MUPOBAHUU COBPEMEHHOI HAYUYHOW KapTUHBI MUPA, B PA3BUTUU
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COBPEMEHHOM TeXHUKHN W TEeXHOJIOTUM, B IIPAKTUUYECKOH mes-
TEeJBHOCTU JIIOEI;

YVUYUTBIBATh IPAHUIILI IPUMEHEHNI N3YUYEHHBIX (PU3MUECKUX MO-
IeJieil: MaTepuaibHas TOYKA, MHEPIUAJbHAA CHUCTEMAa OTCUETa,
abCOJIIOTHO TBEPHAOE TeJ0, HAeaJbHBIN T'a3; MOLENN CTPOEHIS
rasoB, KUAKOCTEH 1M TBEPABIX TeJ, TOUEUHBIN 3JIeKTPUUECKUIL
3apsAg OPU pellleHun (pusnuecKux 3amadu;

pacmodHaBaTh (pudmUyecKue ABJIeHUA (IIPOIecChl) U OOBACHATH
WX HA OCHOBE 3aKOHOB MEXAaHWKM, MOJIEKYJAPHO-KHHEeTHUUe-
CKOM TEOPHU CTPOECHUS BeIleCTBa U SJIEKTPOAUMHAMUKNI: PABHO-
MepHOe U PaBHOYCKOPEHHOEe IPAMOJUHENRHOe ABUXKEHMNE, CBO-
0osHOE IMaJeHue TeJ, ABUKEHHE II0 OKPYKHOCTH, WHEepPIUud,
B3auMozeicTBue Tea; Aud@Pysus, OPOYHOBCKOE IBUIKEHIE,
CTPOEHUE KUAKOCTE M TBEPABIX TeJ, U3MeHeHue o0bEéMa Tell
npu HarpeBaHuUM (OXJa'KIEeHUU), TEIJOBOE paBHOBecHe, MCIIa-
peHue, KOHAEHCAIUS, IJIABJICHNEe, KPUCTALIN3as, KUIIeHNIE,
BJIA’KHOCTh BO3/yXa, IOBBIIIEHNE MAaBJEHHUS rasa IPH ero Ha-
rPeBaHUU B 3aKPBLITOM COCYIE, CBA3h MEXAY ImapaMeTpaMH CO-
CTOSAHHSA rasa B N30IIPOIleccax; JIeKTPU3aIUd TeJ, B3BauMOJel-
CTBUE 3apALO0B;

OIIICHIBATL MEXaHUUYECKOe IBUIKEHUe, HCIONb3ys (PU3NUEeCcKUe
BEeJIMUMHLI: KOOPAMHATA, IIYTh, IIepeMellleHlne, CKOPOCTb, YCKO-
peHme, Macca Teja, Cuja, UMIOYJIbLC Tejla, KMHETHUYECKAasa SHep-
I'isi, HOTEHIINAJIbLHAA SHEPrusa, MeXaHndyecKas padora, MeXaHu-
YyecKas MOIIHOCTh; IPU OIMCAHUM IPABUILHO TPAKTOBATH (hu-
3UUYECKHNII CMBICT MCIIOJIb3YeMbIX BEJNUYMNH, MX O003HAUEHUS U
eINHUILI, HAXOAUTh (POPMYJIbl, CBA3LIBAIOIINE JaHHYIO (pusuue-
CKYIO BEJIMUNHY C APYTYMMH BeJUUYMHAMU;

OIIMCHIBATHL M3yUYEHHBIE TEIJIOBbIe CBOMCTBA TeJl M TeIJOBbIe
ABJIEHUSA, WUCIOJIb3ysA (PU3NUEeCKUe BeJIUUYNHBI: JaBJIeHHe rasa,
TeMIlepaTypa, CPeAHssI KMHETUUYECKAas SHEePrus XaOTHUYECKOT'o
IBUKEHUSA MOJIEKYJI, CpeSJHeKBaApaTUUYHAaA CKOPOCTL MOJIEKYJI,
KOJINYECTBO TeIlJIOThl, BHYTPEHHAS dHeprus, pabora rasa, Ko-
3(PUIIMEHT IO0JIe3HOTO AEeNCTBUSA TEIJIOBOIO ABUTATEJIA; IIPU
OIIMCAHUU IPAaBUJILHO TPAKTOBATEL (DMBUUECKUI CMBICJ MCIIOIb-
3yeMBbIX BeJINUYUH, NX 0003HAUEHUA U eIUHUILI, HAXOOUTH (hop-
MYJIBI, CBS3bIBAIOINME NAaHHYIO (DPU3UUECKYIO BEJUUYUHY C APY-
I'MIMU BeJINUYNHAM;

ONMCHIBATHL M3yUYEHHBIE 3JIEKTPUUECKUE CBOMCTBaA BeIllecTBa U
SJIeKTPpUUYECKNre sABJeHUs (IPOIecChl), MCIIONL3YA (pu3nUecKue
BEeJINUNHBI: 3JeKTPUUECKUN 3apdAn, dJeKTpuuyecKoe moJie, Ha-
OPSAKEHHOCTD II0JIA, IMOTEHIINAJ, PAa3HOCTb IIOTEHI[UAJIOB; IPU
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ONMCAHUY IIPABUJILHO TPAKTOBATH (PUB3UUECKUIN CMBICI HCIIOJIb-
3yeMbIX BeJINUNH, UX 0003HAUEHUSA U €IUHUIBI; YKa3bIBATh (hOP-
MYJIbl, CBA3BIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMNUYUHY C APYIHU-
MU BeJIUUYUHAMU;

aHAJIM3UPOBATh (PUBUUECKUEe IPOIECChl U ABJIEHUS, UCIIOJb3Y s
dusuUecKre 3aKOHBI M MPUHIIUNBI: 3aKOH BCEMUPHOTO TATOTE-
Husd, I, II u III sakousr HbploTOHA, 3aKOH COXpaHEHUS MeXaHU-
YECKO! SHEPruu, 3aKOH COXPAHEHUS WMIIYJIbCA, MPUHIIUI CY-
HMePHO3UIUYN CHUJI, TPUHIIUI PABHOIPABUA MHEPIIMAJIBbHBIX CU-
cTeM OTCUYETa; MOJIEKYISAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIleCTBa, Tra30Bble B3aKOHBI, CBA3h CPEeIHEN KUHETUUYECKOM
SHEPruy TEIJIOBOTO NBUKEHUSA MOJEKYJ ¢ aOCOJIIOTHOM TeMIle-
paTtypoii, mepBBIil 3aKOH TEPMOIMHAMUKM; 3aKOH COXPaHEHUSA
5JIeKTPUUECKOTO 3apdAna, 3aKoH KyJgoHA; mpu 5TOM pasanyaTh
caoBecHy0 ()OPMYJUPOBKY 3aKOHA, er0 MaTeMaTUYecKoe BbIpa-
JKeHUe U ycJaoBuA (TPaHUIILI, 00JIaCTH) IPUMEHUMOCTH;
00'bSICHATH OCHOBHBIE IIPUHITUIIBI AeHCTBUA MAIIIUH, IIPUOOPOB U
TeXHUYECKUX YCTPOMCTB; Pa3anUaTh YCJIOBUSI WX 0e30IacHOTO
VCIIOJIL30BAHUSA B MOBCEIHEBHOM YKU3HU;

BBIMIOJIHATh 9KCIEPUMEHTHI 10 MCCJIEeTOBAHUI0 (DUBUUYECKUX SB-
JIEHUH W TPOIECCOB C MCHOJIb30BAHUEM MHPAMBIX W KOCBEHHBIX
u3MepeHuii: Ipu 5ToM (POPMYJIUPOBAThE IPobaeMy/3amady U TU-
moTe3y yueOHOTO SKCIepuMeHTa; coOOMpPaTh YCTAHOBKY M3 IIPe-
JIO3KEeHHOT'0 000pYyAOBaHMA; IPOBOAUTDH OUBIT 1 (hOPMYJIHUPOBATH
BBIBOJIBI;

OCYIIECTBJIATL IIPAMbIe M KOCBEHHBIE M3MEPeHUd (PU3NUECKUX
BEeJIMUMH; IIPH 5TOM BBIOMPATh ONTUMAJIbHBIN CIIOCO0 N3MEepPeHUI
¥ HCIIOJIb30BaTh M3BECTHBLIE METOABI OIEeHKU IOTPEITHOCTeN 13-
MEepeHUI;

WCCJIeIOBATHL 3aBUCHUMOCTU MEXXKAY (PUBUUYECKUMU BEJIUUMHAMU
C MCIIOJIb30BAHUEM MIPAMBIX U3MEPEHUMN: IPU 9TOM KOHCTPYHUPO-
BaThb YCTAHOBKY, (DMKCHPOBATH PE3yJbTATHI IMOJYUYEHHOHN 3aBU-
CUMOCTH (hpUBUUYECKUX BEJIUUYNH B BUIe TAOJIUIl U TPaPUKOB, Je-
JaTh BBIBOABI IIO0 PE3yJabTaTaM KCCJIeIOBAHU;

cobaionaTh IpaBua 6e30TIacHOTO TPYAa IIPU IPOBEIeHUU UCCIIe-
IOBaHUM B paMKax yueOHOIr'o dKCIIepUMeHTa, yueOHO-uccIeoBa-
TEJIbCKOM ¥ MPOEKTHOH AeATEeJIbHOCTH C UCIIOJb30BaHUEM H3Me-
PUTEIBHBIX YCTPOUCTB U Ja00PaATOPHOTO 000PYAOBAHN;
peliaTh pacuéTHBIE 3ajaul C SBHO 3aJaHHOUN (PU3UUYECKOH Moe-
JIbI0, UCTHOJIB3Ys (pusmuecKue 3aKOHBI U MPUHIIUIBI; HA OCHOBE
aHaJam3a yCJIOBUA 3aJadyu BHIOUPATHh (UBUUYECKYIO MOJEJNb, BbI-
IeJATh (PUSUYEeCKUe BeJIUUYNHBI U (POPMYJIbI, HEOOXOAUMBIE IJIA
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€€ pelleHus, IPOBOAUTL PACUETHI U OIEHWBATH PEAJLHOCTh II0-
JYUYEHHOTO 3HaUYeHUsA (PUNUECKON BEJIMUNHBI;

pemiatTh KadeCTBEHHBIE 3alauyM: BBLICTPAWMBATH JIOTUYECKU He-
TIPOTHUBOPEUYNBYIO IETIOUYKY PACCYXKACHUI C OIMOPOU Ha M3ydUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (hU3UUECKUEe ABJICHUST;
WCIIOJIb30BATH MPU PENieHuun yueOHBIX 3aJayu COBPeMeHHbIe WH-
dopManMOHHbBIE TEXHOJOTUHU IJISA IIONCKA, CTPYKTYPUPOBAHUS,
WHTEPIPEeTAIINY U IIPEACTABJICHUA YUeOHON 1 HAYUYHO- IOy JISIP-
HOUW wmHQ@OpPMAIUU, IMOJYUEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJMBUPOBATDH ITOJyUaeMyo MHOOPMAIIUIO;
IPUBOAUTH MIPUMEPHI BKJAJA POCCUNCKUX U 3apPYOEKHBIX yUE-
HBIX-(PU3UKOB B pPa3BUTHUE HAYKHU, 00bACHEHNE IPOIECCOB OKPY-
JKAIOIEero MUpPa, B Pa3sBUTHE TEXHUKU W TE€XHOJOTHII;
WCIIOJIb30BATH TEOPEeTHUUECKUe 3HAHUA 10 (pU3UKe B MOBCETHEB-
HOU KUB3HU A obecmeueHUs 6e30IaCHOCTU IPU OOpaIIeHUuU C
npubopaMu M TeXHUYECKHMMU YCTPOUCTBAMU, AJIS COXPAHEHUS
3I0POBbA U COOJIOMEHUSA HOPM SKOJOTUUYECKOTO IIOBEJeHUs B
OKPYsKaloIleil cpeme;

paboraTh B TpyHmne C BBINOJHEHWEM PAa3JUYHBIX COIUAJIbHBIX
poJieii, IIaHUPOBATL PabOTy I'PYIIIIBI, PAIlMOHAJBHO pacipeae-
JATh O0A3aHHOCTM U IIJIAHUPOBATH JEeATEeJbHOCTh B HeECTaH-
ITapTHBIX CUTYyaIluAX, aIeKBAaTHO OI[eHUBATh BKJIAJ KaKI0TO 13
YYACTHUKOB I'PYNIbI B PEIlleHre PacCMaTPUBAeMON IIPOOJIEeMBbI.

11 Knacc

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

ce yUeHUK HAy4YUTCH:
— OeMOHCTPHUPOBATh Ha IIpuUMepax PoJib U MecTo (pusuku B (op-

16

MUPOBAHUYU COBPEeMEHHOI HAYYHOM KAapTHUHBLI MUPA, B PAa3BUTUU
COBPEMEHHO! TeXHUKN W TEeXHOJIOTHI, B IPAKTUUYECKOU mes-
TeJIbLHOCTH JIIOAEel, IeJJOCTHOCTh W eIWHCTBO (PU3UUECKON Kap-
TUHBI MUPA;

YVUYUTHIBATH TPAHUILI IPUMEHEeHUI U3YUEHHBIX (PU3UUECKUX MO-
IeJieil: TOUEUHBIN SJIeKTPUUECKUN 3apAl, AmepHas MOAeJab aTo-
Ma, HYKJIOHHAs MOJeJIb aTOMHOTO sApa IIPU pellneHuu pusude-
CKUX 3a1ady;

pacmosHaBaTh (pusuUecKue sSBJIeHUA (IIPOIecChl) W O0BACHATH
UX Ha OCHOBE 3aKOHOB 3JIEKTPOAUHAMUKY U KBAHTOBOM (DUBUKM:
JIeKTPpUYeCcKas MPOBOAMMOCTH, TEIIJIOBOE, CBETOBOE, XUMUUE-
CKOe, MarHUTHOe AeliCTBUA TOKAa, B3aUMOJeMCTBUE MATHUTOB,
5JIEKTPOMATrHUTHAS WHAYKIINA, JeicTBUEe MATrHUTHOTO TOJIS Ha
TPOBOTHUK C TOKOM M ABMIKYIITUMCA 3apAMd, SIeKTPOMAarHUTHLIE
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KojebaHusa M BOJHBI, IPIMOJMHEHOE pacupocTpaHeHue CBeTa,
OoTpaskeHune, IpejoMiieHne, nHTepPepeHnnuda, JTuPpaknud U mo-
JaApus3anua cBeTa, AUCIEPCUA cBeTa; (POTOIJTEKTPUUECKUN ad-
dexr (portosddeKT), CBETOBOE AaBJIeHWE, BO3SHUKHOBEHUE JIU-
HeHYaToro CIEeKTpa aToMa BOJIOPOJa, eCTEeCTBEHHAs W HCKYC-
CTBEHHAsI PaJAMOaKTUBHOCTD;

— ONUCHIBATh M3YUYEHHBIE CBOICTBA BeIlecTBa (dJeKTpUUecKuUe,
MarHUTHBIE, ONITHYECKMEe, dJeKTPUUYECKYI0 TPOBOAMMOCTL pPas-
JUYHBIX CPel) U 3JIeKTPOMATHUTHBIE ABJEHUSA (IPOILECCHI), KC-
o3y (PU3WMUYECKUe BEJUUYUHBI: BJIEKTPUUYECKUN 3apsl, cuja
TOKa, 9JeKTpHUUYeCcKoe HAIPAKeHUe, dJIEKTPUUYECKOe COIIPOTUB-
JeHue, PasHoCTh moTeHnuaaoB, JDJIC, pabora ToOKa, MHAYKITHAA
MarHUTHOTIO IIOJIfA, cujaa Awmmepa, cujia JlopeHIiia, MHIYKTHUB-
HOCTH KATYIIIKU, SHEPIrus JEeKTPUUYECKOTO0 M MATHUTHOTO IIO-
Jieli, mMepuoJ M YacToTa KoJiebaHuili B KoJebaTelIbHOM KOHTYPE,
3apsAn 1 CuJja TOKAa B IIPOIlecce TAaPMOHUYECKUX 9JIEKTPOMATHUT-
HBIX KoJieOaHmii, (HOKYyCHOe PacCCTOSAHNE 1 ONTHYecKas CIJIa
JVHSBI; TOPU OIMUCAHUUW IMIPABUIBHO TPAKTOBATh (PU3WUECKUI
CMBICJI UCTOJb3yEeMBbIX BEJIMUNH, UX O003HAUEHUA U €IUHUIIHI;
yKas3bIBaTh (hOPMYJbI, CBA3LIBAIOINE JAaHHYIO (hUSUUECKYIO Be-
JUYUHY C IPYTUMU BeJTUUYNHAMU;

— OTNMCHIBATH M3yUEHHBIE KBAHTOBbIE SBJIEHUS U IIPOIECCHI, KC-
TOoJb3yA (PUBWYECKUEe BEJUUYUHBI: CKOPOCTh JJEKTPOMATHUT-
HBIX BOJIH, AJNHA BOJHBLI M YaCTOTA CBETA, SHEPTUA U UMIYJIbC
doToHa, mepuo g moJypacmana, SHEPTUsI CBA3U aTOMHBIX ANeEP;
IpU OTIMCAHUU IIPABUJIBHO TPAKTOBATH (GDMBUUECKUNA CMBICJ UC-
TOJBb3YEeMbIX BEeJIUWYUH, UX O0O3HAUEHUS W €IUHUIIBI; YKa3bI-
BaTh (hOPMYJIbI, CBA3SHIBAIOIIIME NAHHYIO (DUBUUYECKYIO BEJIUUU-
HY C APDYTUMU BeJINUYNHAMU, BHIYUCIATH 3HAUEHUE (PUBUUECKONI
BEJIMYUHBI;

— aHaJM3UPOBATH (HPUBUUECKUE TPOIECCHl U SBJIEHUA, UCIOJb3Ys
dusuvecKue 3aKOHBI UM MIPUHIUIILI: 3aK0H OMa, 3aKOHBI IIOCJIe-
MOBATEJILHOTO W IIapaJljIe;IbHOTO COeTMHEHNA TPOBOTHUKOB, 3a-
koH JlKoynsa—Jlenma, 3aKOH 5JeKTPOMATrHUTHON WHIAYKIIUH,
3aKOH MPAMOJUHENHOTO PAacIIPOCTPaHEeHUs CBEeTa, 3aKOHBI OTpa-
JKeHUs CBeTa, 3aKOHBLI TPEJIOMJIEHUS CBeTa; ypaBHeHUe OUWH-
miTetiHa Ajia orosdderTa, 3aKOH COXPAHEHUS S9HEPTUU, 3aKOH
COXpaHEeHUs UMNOYJbCa, 3aKOH COXPAaHEHUA 3JIEKTPUUYECKOTO
3apAna, 3aKOH COXPaHEHUSA MAacCCOBOTO YMCJA, HOCTYJIAaThI
Bopa, 3akoH pagmoaKTMBHOTO paclana; IIPHU 3TOM pas3anyaTh
cJoBecHYO (hOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHyecKoe BbI-
paskeHUe U ycJaoBUA (TPAHUIIBI, 00JIaCTH) IPUMEHUMOCTH;
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— OIIPpeAeJIATh HallIpaBJIeHHe BEKTOPAa MHAYKIINIY MarHuTHOI'O IIOJIA

18

OPOBOJHUKA C TOKOM, cuJbl Amiepa u cuibl JlopeHIa;
CTPOUTH U ONUCHIBATEH N300pakeHme, Co3JaBaeMoe MJIOCKUM 3ep-
KaJIOM, TOHKOM JIMH3011;

BBIIOJHATL DKCIIEPUMEHTHI IO MCCIENOBAHUIO (PUBUUECKUX AB-
JIEHUH W TPOIECCOB C MCHOJb30BAHUEM MHPAMBIX W KOCBEHHBIX
u3MepeHuii: mpu 5ToM (POPMYJIUPOBAThH IIPobIeMy/3amauy U T'U-
moTe3y yueOHOT0 9KCIIepuMeHTa; coOMpaTh YCTAHOBKY U3 IIPE/I-
JI0XKEeHHOTO 000pYZOBaHMUA; IPOBOAUTH ONBIT U (POPMYJIUPOBATH
BBIBOJIBI;

OCYIIIECTBJIATL IIPAMbIe M KOCBEHHBIE M3MEPeHUS (PU3NUECKUX
BEJIMUMH; IIPU 3TOM BBIOMPATh ONTUMAJIbHBIN CIIOCO0 N3MEepeHU I
¥ HCIIOJIb30BATh M3BECTHBLIE METOABI OI€HKU IOTPEITHOCTEeN 13-
MepeHUi;

HMCCJIeIOBATH 3aBUCUMOCTH (PU3UUECKUX BEJINUYUH C UCIIOJIH30Ba-
HUEM IIPAMBIX USMEPEHUI: IPU 9TOM KOHCTPYUPOBATh YCTAHOB-
Ky, GUKCHUPOBATH PE3yJIbTAThI MMOJYUEHHON 3aBUCUMOCTHY (hUBU-
YeCKMX BeJIWUYMWH B BUAe Ta0OaUI M TpadmKOB, AeJaTh BBIBOIBI
0 pes3yJibTaTaM HCCJIETOBaAHUS;

cobJr0aTh mpaBuja 0e30IIaCHOTO TPyJa IIPU NPOBENEeHUUN HC-
clIefOBaHUII B paMKaxX y4ueOHOT'O SKCIEePUMEHTa, yueOHO-IC-
CJIeJ0BaTEeJNIbCKON U TIPOEKTHOM AeATeJIhHOCTU C MCIOJH30Ba-
HHEM M3MEePHUTEeJbHBIX YCTPOMCTB M JabopaTOpPHOTO 000pPYa0-
BaHUA;

permiaTh pacuéTHBIE 3aaul ¢ ABHO 3aJaHHOUN (pU3UUECKO Moje-
JIbI0, UCHOJIb3ys (pusuUecKre 3aKOHBI U IIPUHITUIILI; Ha OCHOBE
aHaJam3a yCJIOBUA 3aJadyu BHIOUPATHh (UBUUYECKYIO0 MOJEJNb, BbI-
IeJATh (U3NUECKUe BEeJUUYUHBI U (POPMYJIbl, HEOOXOIMMBbIE IS
eé pelleHudA, IPOBOIUTH PACUETHI U OIEHUBATH PEAJIbHOCTDH IO-
JYUYEHHOTO 3HAUYeHUS (PU3NUECKON BEIUUNHBI;

pemiath, KadeCcTBEHHBIE 3aJauM: BBLICTPAWBATH JIOTUUYECKU He-
IPOTUBOPEUUBYIO IEIIOUKY PAaCCYKIEHUII C OIIOPOM Ha U3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (hU3UUECKUEe ABJICHUST;
WCIIOJIb30BATH MPHU PEeNIieHuun yUYeOHBIX 3aJadu COBPeMeHHbIe MH-
dopmMaInOHHbIe TeXHOJOTUU OJs IIOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTAINN U IIPEeJCTaBJIeHUA YUeOHON U HAYyUHO-IIOMYJIAP-
HOUW wmHQ@OpPMAIUU, IMOJYUEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJU3UPOBATDH IITOJYyUaeMyIo MH(OPMAIIUIO;
00BACHATD MPUHITUIILI AefICTBUA MAIIUH, IIPUOOPOB U TeXHUUE-
CKHX YCTPOWCTB; pPasjnyaThb yCJIOBUSA X 0E30IIaCHOTO HCIIOJb-
30BaHUS B IIOBCEIHEBHOU JKUBHU;
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— TPUBOAUTHL IPUMEPHI BKJAJla POCCUUCKUX W 3apPyOEKHBIX YUé-
HBIX-(PUBUKOB B pa3BUTHE HAYKU, B OOBACHEHME IIPOIIECCOB
OKPY2KaIoOIIero Mupa, B pa3BUTHE TeXHUKU U TE€XHOJIOTUI;

— WCIIOJIb30BATh TeOPeTUYeCKUe 3HAHUA 10 (GU3UKe B IOBCEIHEB-
HOU KUB3HU A obecmeueHUs 6e30IaCHOCTU IIPU OOpaIIeHUU C
npubopaMu U TeXHUUYECKUMHU YCTPOMCTBAMU, IJIsI COXPAHEHUS
3I0POBbA U COOJIOJEHUA HOPM 9KOJOTMUECKOTO IIOBEAEeHUSA B
OKpYsKaloIleil cpeme;

— paboTaTh B TPYIIIIE C BLIMOJHEHUEM PA3JINUUYHBIX COIIUAIBHBIX PO-
Jeti, IIJIaHUPOBATh PabOTy TPYMNBI, PAITMOHAJIBLHO pacOpeneaaTh
00sI3aHHOCTH ¥ ILJIAHUPOBATHh AEATEJHLHOCTh B HECTAHIAPTHBIX
CUTyalluAX, aJeKBaTHO OIeHMWBATDH BKJAJ KasKIOTO M3 YUACTHU-
KOB I'PYIIbI B PelleHre paccMaTPUBaeMOU IPO0JIeMbI.

ON3NKA. 10—11 knaccl 19



COAEPXXAHWE YYEBHOI0 NPEAMETA «®U3UKA»
(6A30BbIW YPOBEHD)

10 knacc

PA3LEN 1. ®U3UKA U METOLbl HAYYHOIO MO3HAHWA

dusmka — HayKa o mpupoge. HayuHble METOABI TO3HAHUS OKPY-
JKaroIero Mmupa. Posib 9KCIepruMeHTa M TEOPUU B IIPOIlecce MMO3Ha-
HUS IPUPOJLI. OKCIEPUMEHT B (hUBUKE.

MogenupoBanue (usnueckux ABJeHUil u nporeccoB. HayuHbie
runoresbl. PusnuecKre 3aKOHBI U T€OPUU. 'paHUIBI TPUMEHUMO-
cTu (pusmuecKMX 3aKOHOB. [IPUHIIUTI COOTBETCTBUA.

Posb u mecTo GpusuKu B POPMUPOBAHUU COBPEMEHHOM HAyUHOM
KapTUHBI MUPa, B IPAKTUUYECKOU MeATEeIbHOCTHU JIFOJEN.

Hemonecmpayuu

1. AnajsoroBele U IU(PPOBBIE M3MEPUTEJIbHBIE MPUOOPHI, KOM-

TIbIOTEPHBIE JATUUKU.

PA3LENT 2. MEXAHNKA

Tema 1. Kunematuka

Mexanmnueckoe nBu:kKeHme. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.

ITepemerienre, CKOpocThb (CpemHSA CKOPOCTH, MI'HOBEHHAA CKO-
POCTB) U YCKOpPEeHUWE MATEPUATbHOM TOUKU, UX IPOEKIINM Ha OCU CHU-
creMbl KoopamHAT. CoiKeHUe TepeMeITeHn U CI0KeHe CKOPOCTE.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE.
T'paduru 3aBUCHUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHUSA U IMYTHU
MaTepuaJbHON TOUKU OT BPEMEHU.

CBobogHOe TTafieHre. Y CKOpPeHue cBOOOAHOTO nagzeHua. 'padurnu
3aBHUCUMOCTH KOOPAWHAT, CKOPOCTM U YCKOPEHUA MaTepUuaIbHOMN
TOYKU OT BPEMEHMU.

KpuBosnunueiinoe geuskeHue. [[BuiKeHMe MaTepuaJIbHOM TOUKHY 10
OKPYXKHOCTU. YTJIOBasA U JIMHEHadA CKOPOCTh. Ilepmon u yacrora.
ITerTpoCcTpeMUTEILHOE YCKOPEHUE.

Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: CIiu-
IIOMeTp, ABUKEHNEe CHAPANOB, IeIHbIe U PEMEHHbBIE Iepefayuu.

Hemoncmpayuu

1. Mogenb cUCTEMBI OTCUETA, WMJIIIOCTPAIMA KUHEMATUUECKUX

XapaKTEePUCTUK IBUKEHUA.
2. TIpeobGpasoBaHmMe OBUKEHUM C MCIIOJH30BAHUEM ITPOCTBHIX Me-
XaHU3MOB.
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3. IlageHue Tesl B BO3MyXe W B Pa3peKeHHOM IPOCTPAHCTBE.

4. HabGaioneHne OBUIKEHHNS Tejia, OPOIIEHHOro IIoJ YIJIOM K To-
PUBOHTY U TOPU30HTAIBHO.

5. sMepeHne YCKOPEHUsS CBOOOLHOTO IIadeHusd.

6. HampasiieH1ie CKOPOCTU IIPU ABUIKEHUU II0 OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie paGomot'

1. sMmepeHrie MIHOBEHHOII CKOPOCTH HEPABHOMEPHOTO ABUIKE-
HUS.

2. UccienoBanne COOTHONIEHUS MEXKIY IIYTAMU, IPOUIeHHBIMI
TEJIOM 34 IIOCJeJOBaTeIbHbIE PABHBLIE IIPOMEKYTKU BPEMEHU
IPY PABHOYCKOPEHHOM JIBUKEHUMU.

3. lamepeHUne yCKOPEHUS ABUMKEHUA IMTapUKa B BABKON sKUIKO-
CTH.

Tema 2. luHamunKka

ITpuanun orHocuTenbHOCTUu Nanunesa. Ilepsriit 3akor HrioToHA.
WuepriuanbHble CUCTEMBI OTCUETA.

Macca tesna. Cuna. ITpuHIIUT CyTIepIoO3nITUU CcuJi. BTOpoii 3aK0OH
HproTona gna marepmanbHOA TouKu. Tpernit 3akoH HeroToHa a4
MaTepuaJbHBIX TOUEK.

3akoH BceMupHOro TaroreHus. Cuna taxectu. IlepBasg KocMmu-
yeckad CKOpocTh. Bec Tea.

Cuia yopyroctu. 3akoH I'yka.

Cuna tperus. Cyxoe TpeHue. Cujia TpeHUA CKOJIBKEHUA U CUJA
TpeHud noKosa. Koadduinuent tpeHusa. Cuia CONPOTUBIEHUS IIPU
IBUIKEHUU Teja B JKUAKOCTHU WJIU Trase.

ITocTymarenbHOe 1 BpaliaTeIbHOE IBUMKEHTE a0COIOTHO TBEPO-
To TeJa.

MomeHT cuJIBI OTHOCUTEJBHO OCcH BpalleHudA. Ilieyo cuibl. Yc-
JIOBUSI PABHOBECUS TBEPIOTO TeJia.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHernue: mo-
MIUTTHUKY, IBUKEHNEe NCKYCCTBEHHBIX CIYTHUKOB.

Hemoncmpayuu

1. SIBnenme mHEPIUN.

2. CpaBHeHUE MacC B3aMMOIEHCTBYIOIIUX TeJI.

3. Bropoii 3axou HrioToHA.

4. VIsmepeHUe cu.

5. CiokeHue cui.

! Bmecy m majee MPUBOLUTCSA PACIIMPEHHBIN II€PEUYEHb JIAGOPATOPHBIX
paboT M OMBITOB, M3 KOTOPOr'0 YUYUTEb HeJIaeT BHIGOD IO CBOEMY yCMOTPE-
HUIO ¢ yuéToMm BeIOpanHOoro YMK u umeroierocss o60pyoBaHUA.
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6. 3aBUCUMOCTD CUJBI YIIPYTOCTH OT AedopMaIium.

7. HeBecomocTh. Bec Tesia Ipu YCKOPEHHOM IMOAbEME UM IIaje-
HUU.

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJIbXKEHUA.

9. VciaoBusa paBHOBecUA TBEPAOTO Teja. Buabl paBHOBeCUA.

Yuenuueckuil sxcnepumenm, nabopamopHsvle pabomut

1. syuenue gBu:KeHUs OPYyCKa IO HAKJOHHOIN IIJIOCKOCTH IO
IeicTBUEeM HECKOJIbKUX CHJI.

2. VcciemoBaHue 3aBUCUMOCTHY CUJIBI YIIPYTOCTHU OT Ae)OpMAaIln
OPYKUHBI M PE3MHOBOT'O 00pasIia.

3. UccienoBanue yCJIOBUI paBHOBECHS TBEPIOTO TeJja, MMeoIle-
ro OCh BpAaIlleHUs.

Tema 3. 3aKOHbI COXpaHEHUA B MeXaHUKe

VMmyibe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MATEePUATBHBIX
TOoueK. VIMIIyJIbC CUJIBI ¥ U3MEHEHNE UMIYJIbca Teja. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOE ABUKEHUE.

Pa6ora cunbl. MOIITHOCTD CHUJIBI.

Kunernueckasa sHeprus maTepuaabHOl Touku. Teopema 00 u3-
MeHeHU! KUHEeTUYEeCKOUN SHEePTHuu.

ITorennuanbuada sueprud. [loTeHnuasbHasd sHePrud yIpyro ge-
dopMupoBaHHON NPY:KUHGBI. [loTeHIIMaTbHAA 9HEPTUA TeJia BOJIU3n
TOBEPXHOCTU 3eMJIU.

ITorennuanbuble U HeOTEeHIMANbHBIE cUibl. CBA3h paboThI He-
TOTEHIINAJIBHBIX CUJI C UBMEeHEHNEM MeXaHUYEeCKOH SHEPTUU CUCTe-
MBI TeJI. 3aKOH COXPAHEHUs MeXaHUUeCKOIl SHEepruu.

Yupyrue u Heyupyrue CTOJKHOBEHUA.

Texnuueckue ycmpoiicmea u npakmuiecKoe npumeHreHue: BO-
IOMET, KOIED, IPYKUHHBIN NINUCTOJIET, JBUXKEHUE PaKeT.

Hemonecmpayuu

1. 3aK0oH coxpaHeHUsd WMITYJIbCA.

2. PeakTuBHOE ABU)KEHHE.

3. Ilepexon MOTEHIIMAJIBHOMN SHEPTUN B KMHETUYECKYIO U 00paT-

HO.

Yuenuueckuil axcnepumenm, nabopamopHble pabombut

1. Isamepenue nMIyabsca Tesa, OPOIIEHHOTO TOPU30HTAJILHO.

2. UccnemoBaHue cBsA3U pabOTHI CUJIBI C U3MEHEHUEeM MeXaHUude-

CKOI1 9Hepruum TeJa.
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PA3LEN 3. MONEKYNAPHAA ®U3NKA N TEPMOONHAMUKA

Tema 1. OCHOBbI MONEKYNAPHO-KUHETMYECKOI Teopuu

OCHOBHBIE TOJIOMKEHUS MOJEKYIAPHO-KUHETUUYECKON Teopumn.
BpoynoBckoe aBuskenme. Huddysua. Xapakrep IBUKEHUA U B3a-
UMOJEeNCTBUA YaCTHIL BemiecTBa. Moaesin CTPOeHUs Ira30oB, KUIKO-
cTeli M TBEPIABIX TeJ M O0bsICHEHNEe CBOMCTB BeIllleCTBA HA OCHOBE
aTuX Momeseii. Macca mosekya. KoauuectBo BerecTBa. IlocToSH-
Has ABorajipo.

TennoBoe paBHOBecme. Temmeparypa u eé musmepeHme. Illkaja
Temunepatyp Llenbcusa.

Mogens upeanbHOro rasza. OCHOBHOe ypaBHEHNE MOJIEKYJIAP-
HO-KUHETUUYECKOU TeOpUU uaeaibHOro ra3a. AOCONIOTHAS TeMIIe-
parypa Kak Mepa cpefHell KMHETHWUYECKON SHepTuU TemJ0BOTO
OBUKEHUA YacTHUIl rasa. 'a3oBble 3aKOHBI. ¥ paBHeHUe Menpgene-
esa—Kamneiipona. 3akou [lanbToHa. M3ompoIiecchl B naealbHOM
rase ¢ MOCTOAHHBIM KOJIMUECTBOM BeIlleCTBa: U30TepMa, 130xXopa,
usobapa.

TexHuueckue ycmpoiicmea u npaKkmuieckoe npumeHeHue: Tep-
MoMeTp, 6apomeTp.

Hemoncmpayuu

1. OmpeIThI, JOKA3bLIBAIOIME AUCKPETHOE CTPOEHIMEe BeIllecTBa,

doTorpadum MOJIEKYJ OPTaHUUYECKUX COENUHEHUN.

. OnbITEI IO AUMGY3UU KUIKOCTEI 1 Ta30B.

. Mogens OpPOYHOBCKOTO ABUIKEHUS.

. Mogens ombiTa IllTepHa.

. OTIBITHI, TOKA3bIBAIOIIME CYIIIeCTBOBAHME MEKMOJJEKYJIIPHOTO
B3aWMOJIEHICTBUA.

6. Momenb, MJIMIOCTPUPYIOIAA IPUPOAY AaBJI€HUS ra3a Ha CTeH-

KU cocyna.

7. OmBITEI, UIJTIOCTPUPYIOIEe ypaBHeHNe KiametipoHa, n3onpo-

IIeCCHhI.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. smepeHue Macchl BO3AyXa B KJAaCCHOM KOMHAaTe.

2. UccnemoBaHMe 3aBUCUMOCTU MEXKIY ITapaMeTPaMU COCTOSHUS
paspekeHHOTOo rasa.

U W N

Tema 2. OcHOBbI TEPMOAUHAMUKMN

TepmoavHaMUYeCKasi CUCTeMA. BHYTPEHHSA SHEPrus TePMOIU-
HaMUYECKOI CHCTEeMBI U CIIOCOOBI eé m3aMeHeHUsi. KoauuecTBo Te-
mI0THl U pabora. BHyTpeHHAA 9HEPTrusa OAHOATOMHOTO MeaJILHOTO
raza. Bugpl Temjgomepesaun: TEIJIONPOBOLHOCTb, KOHBEKI[UA, W3-
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JydeHUe. ¥ aeJbHas TEeIJOEMKOCTh BellecTBa. KoJamuecTBO TEmJIo-
THI IIPU TeILJIoNepeave.
ITonarue 06 aguabaTHOoM mporiecce. IlepBblii 3aKOH TepMOIMHA-
mMuku. IIpuMeHeHUe IIepPBOro 3aKOHA TEPMOAMHAMUKU K M30IIPO-
meccaM. I'padpuueckada mHTepOpeTanusa paboThI rasa.
TenymoBrle MamuHbl. [IPpUHIIUTBI AeHCTBUA TEIJIOBBIX MAIIWH.
IIpeoGpasoBaHus sHePruu B TeIIOBbIX MainmHax. KIII TemmoBoit
mamuebl. [Tuka Kapuao u ero KIIII.
Bropoii 3akon TepmommHaMuku. HeoOpaTuMMOCTh IIPOIIECCOB B
npupoze. TensoBrle fBUTaTEIN. DKOJOTUUECKYE TPOOJIEMBI TEILJIO-
SHEPreTUKU.
Texnuuecrkue ycmpoilcmea u npaxKmuyeckoe npumeHeHue: IBU-
raTejib BHYTPEHHETO CTOPaHMUA, OBITOBOM XOJOAUJIbHUK, KOHIUIIU-
OHEp.
Hemonecmpauuu
1. llameHeHUe BHYTPEHHEN SHEePruM Tejia IIPU COBEPINEeHUHU pa-
6OTHI: BBIJIET HNPOOKU M3 OYTHLIKU IIOM OEHCTBUEM CXKATOTO
BO3IyxXa, HarpeBanume sdupa B JATYHHON TPYyOKe IIyTEM Tpe-
HUA.

2. VlameHeHUe BHYTPEHHEH sHeprum (TeMIlepaTypbl) Teja IIPU
Telonepenave.

3. OumpIT o agmabaTHOMY pPACIIMPEHUI0 BO3Ayxa (OIBIT C BO3-
OYIIHBIM OTHUBOM).

4. Mogenu mapoBOil TypOWHBI, ABUTATEJIs BHYTPEHHEro cropa-
HUA, PEAKTUBHOTO IBUTATEJI.

Yuenuueckuil akcnepumenm, nabopamopHble pabombst

1. NamepeHue yaeabHOI TEIIJIOEMKOCTH.

Tema 3. ArperaTtHble COCTOSAHUA BellecTBa.
®dazoBble nepexoabl

ITapooOpasoBanne M KOHAeHcalus. lMclmapeHue u KHIIEHUE.
BrasxkaoCcTh Bo3ayxa. HacrwIlmeHHBIN map. YaeabHasd TemJjoTa Iia-
poob6pasoBaHusa. 3aBUCUMOCTL TEeMIIEPATYPhl KUIIEHUS OT HdaBJe-
HUA.

Teépmoe Teno. Kpucraniunueckue u amop@HbIe Tejia. AHU30TPO-
Ous CBOMCTB KpucTaaiaoB. sJKuakme Kpucranasl. CoBpeMeHHbIE Ma-
Tepuaybl. IllaBieHwWe U KpUCTAAJIU3AIUSA. YAeabHas TeIaoTa
mJIaBJIeHUSA.

VYpaBHeHUe TeILIOBOTO OaJiaHca.

Texnuueckue ycmpoiicmea u npaKkmuyieckKkoe npumMeHeHnHue: THU-
TPOMETP U IICUXPOMETDP, KAJIOPUMETDP, TeXHOJOTUU TOJYUEHUSI CO-
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BPEMEHHBIX MAaTePUaJOB, B TOM UNCJIe HAHOMATEPHAJIOB, M HAHO-
TEeXHOJIOTHUMU.

Hemonecmpayuu

1. CBoiicTBa HACBIIIIEHHBIX TIAPOB.

2. Kunenue npu mOHMKEHHOM JaBJIEHUN.

3. Crroco0bI M3MepeHus BJIAKHOCTH.

4. HaburoneHue HarpeBaHUsS ¥ ILJIABJEHUA KPUCTAJINYIECKOTO

BeIllecTBa.

5. lemoHCcTpaIusa KPUCTAJIOB.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. lsamepeHue BJIa’KHOCTH BO3AyXa.

PA3LEN 4. INIEKTPOOVNHAMUKA
Tema 1. IneKTpocTaTuka

AJIeKTpUsanua Tea. DJIeKTPUUeCKUN 3apAn. [[Ba Buaa 5JIeKTpU-
YeCKUX 3apAmoB. IIpOBOTHUKY, TUSIEKTPUKU U IIOJYIIPOBOSHUKMN.
3aKO0H COXpaHEHUs 3JeKTPUUECKOTO 3apAa.

BzaumogeiicTBue 3apanoB. 3akoH KyoHa. dieKkTpuueckoe moJe.
Hanps:k€éHHOCTDb 5JIeKTPUYEeCcKOro HoJsd. [IpuHIINII CyIepIIo3uIinu.
JIvHUM HANPAKEHHOCTHU BJIEKTPUUECKOTO IOJIA.

Pabora cun snekTpocratuueckoro mosia. Ilorennuan. PasHocTs
moTeHIIUAaNoB. IIPOBOTHUKYN U AUDJIEKTPUKU B JJIEKTPOCTATUYE-
ckoM IoJie. [{usaeKTpuuecKas IIPOHUIAEMOCTD.

AIeKTPoEMKOCTh. KoHaeHCcaTOP. DJIeKTPOEMKOCTD IIJIOCKOT0 KOH-
IeHcaTopa. JHEepPruA 3apAKeHHOT0 KOHAeHcaTopa.

Texnuueckue ycmpoiicmea U npakmuiecKkoe npumeHeHue:
5JIEKTPOCKOII, 3JIEKTPOMETD, dJIEKTPOCTATUUYECKAA 3aIuTa, 3a3eM-
JeHUe BJIEKTPONPUOGOPOB, KOHAEHCATOD, KCEPOKC, CTPYHHBIN IPUH-
Tep.

Hemoncmpayuu

1. YeTpoiicTBO U NIPUHIIUN AeHCTBUS dJEKTPOMEeTpa.

2. BzaumogeticTBre HasIeKTPU30BAHHBIX TeJI.

3. DJIeKTPUUECKOe II0JIe 3apPAKEeHHBIX TeJ.

4. IIpoBOOAHUKK B 3JIEKTPOCTATHUYECKOM IIOJIE.

5. deKTpocTaTuyecKasi 3allfuTa.

6. JusyIeKTPUKU B 9JIEKTPOCTATUUECKOM IIOJIE.

7. 3aBUCUMOCTDH 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHJIEHcaTopa OT
TIJIOMIAAU IIJIACTUH, PACCTOAHUA MEKAY HUMHU W OUIJIEKTPU-
YeCKO HPOHUIIAeMOCTH.

8. JHeprusd 3apAKEeHHOTO KOHAEHcaTOPA.

Yuenuuecrkuii sxcnepumenm, nabopamopHble pabomust

1. NamepeHnue 9JIeKTPOEMKOCTU KOHAEHCATOPA.

ON3NKA. 10—11 knaccl 25



Tema 2. M0OCTOAHHDBIN 3NEKTPUYECKUI TOK.
ToKu B pa3nnyHbix cpepax

DJIEKTPUUYECKUN TOK. Y CJIIOBUSA CYIIECTBOBAHUSA DJIEKTPUUECCKOTO
Toka. Ucrounuku Toka. Cuya Toka. IlocTOAHHBIN TOK.

Hanpsasxkenue. 3akon OmMa n1sa yJacTKa IeHH.

AJIeKTPUUECKOe COIPOTHUBJIEHUWE. ¥ IeJbHOe COIPOTUBJIEHUE Be-
mrectrBa. IlociiegoBaresbHoOe, MapajijielbHOE, CMEIIaHHOEe COequHe-
HUEe ITPOBOJHUKOB.

PabGora smekTpuueckoro Toka. 3akoH [koyaa—Jlenra. Morr-
HOCTDH 9JIEKTPUUYECKOTr0 TOKA.

AIIC u BHyTpeHHEe COIIPOTUBIIEHNE NCTOUYHNKA ToOKa. 3aKoH Oma
IJIS TIOJTHOM (3aMKHYTOI) 9JIEKTPUUYECKON Ilenn.

AJIeKTPOHHAasA IIPOBOAWMOCTb TBEPABIX METAJJIOB. 3aBUCU-
MOCTH COIIPOTHUBJIEHUSA METAJJIOB OT TeMruepaTypbl. CBepXIPOBO-
IUMOCTD.

AJIeKTpuUYeCcKuil TOK B BaKyyme. CBoOMicTBa 3JI€KTPOHHBIX IIyU-
KOB.

ITonynpoBoguuku. CobGcTBeHHas UM IIPUMeCHas MIPOBOIMMOCTH
moaynpoBogHnKOB. CBoiicTBa p—n-tnepexona. 1loaympoBOAHUKO-
BbIe TPUOOPHI.

AJIEeKTPUUECKUIT TOK B PACTBOPAX U pPacCIjaBax 3JIEKTPOJIUTOB.
AIEeKTPOJUTHYECKAA JUCCOIUAIIUAA. JJIeKTPOIUS.

DJIeKTPUUYECKU TOK B raszax. CaMocTOSATEeJbHBINA U HECAMOCTOS -
TenbHBIN padpan. Moanua. Ilnasma.

TexHuueckue ycmpoiicmea u npaxKkmuieckoe npumeHeHue: am-
mepMeTp, BOJIBTMETD, PEOCTAT, MCTOUHUKHU TOKa, sJIeKTpOHATrpeBa-
TeJIbHBbIE IIPUOOPHI, 9JIEKTPOOCBETUTEIbHBIE IPUOOPHLI, TEPMOMETD
COIIPOTUBJIEHUS, BAKYYMHBIN OUOJ, BJIEKTPOHHO-JIydYeBas TPyOKa,
TePMUCTOPBI U (DOTOPE3UCTOPHI, MOJYIPOBOAHUKOBEIN AUOM, Tajlb-
BaHUKA.

Hemoncmpayuu

1. smepeHmMe CUJIBI TOKA U HATIPAYKEHUA.

2. 3aBUCHUMOCTb CONPOTUBJIEHUSA MUJINHIPUUYECKUX ITPOBOITHU-

KOB OT JJINHBI, IJIOIAAY IIOIIePeYHOT0 CeUeHUA U MaTepuasia.

3. CMelranHOe coeIMHEeHNEe IIPOBOJHUKOB.

ITpamoe usmepenue II[C. KopoTkoe 3aMbIKaHUe raJibBaHuye-
CKOTO 3JIEMEHTa U OIleHKa BHYTPEHHEro CONPOTUBJIEHUS.
3aBUCUMOCTh COIIPOTUBJIEHUA METAJIJIOB OT TeMIIepaTyphI.
IIpoBOAMMOCTD JIEKTPOJIUTOB.

HckpoBoil paspan 1 IPOBOAUMOCTDL BO3LyXa.
OIHOCTOPOHHSAA MPOBOAUMOCTH AUOZA.

-

P&
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Yuenuueckuil axcnepumenm, nabopamopHsle pabomut

1. llsyueHne CMEIIaHHOTO COeIUHEHUS PEe3NUCTOPOB.

2. Usmepenune IIIC ncToOUYHMKA TOKA M €T0 BHYTPEHHETO COIIPO-
TUBJICHUA.

3. HabOmromeHne 2JIeKTPOoJIn3a.

MEXMNPEAMETHbBIE CBA3N

WNsyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 Kjacce ocy-
LIECTBJISAETCA C YUYETOM COJEP:KATEIbHBIX MEKIPEJMETHBIX CBA-
3eii ¢ KypcaMu MaTeMaTUuKW, OWOJIOTUU, XUMUU, Teorpaduu u
TEeXHOJOTUH.

MexcnpedmemHobie NOHAMUA, CEA3AHHbBLE C U3YUeHUEM
Mmemodo6é HAYwLHO20 NO3HAHUSA: SABJIeHNe, HAYUYHBIN (DAaKT, TUIIO-
Tesa, GusnUecKas BeJNUNHA, 3aKOH, TEOPUA, HAOII0AeHNe, SKCIIe-
PUMEHT, MOJeJUPOBaHUE, MOIEJb, U3MepeHue.

Mamemamuka: pelleHue CHUCTEMBI YypaBHEHUH; JuHeHHas
dyurnua, napadosa, runepbosa, ux rpa@uUKU U CBOHCTBA; TPUTO-
HOMeTpHUecKue (PyHKIUU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO; BEKTOPHI U UX IPOEK-
UM Ha OCH KOODPAWHAT, CJIOKEHUE BEKTODOB.

Buonozua: MexaHWUeCKOe ABUIKeHUE B 'KUBOI Ipupoze, Jud-
(dbysus, ocmoc, TemI000MeH JKUBBIX OPTAaHU3MOB (BUABI TeIJIOTepe-
Iauu, TEIJIOBOe DPaBHOBECUE), 9JIEKTPUUECKUNE SABJIEHUSA B SKUBOI
mpupoze.

Xumusn: ZUCKPETHOE CTPOEHIE BeIlleCTBA, CTPOEHUE aTOMOB
U MOJIEKYJI, MOJIb BeIl[eCTBa, MOJIAPHAA Macca, TeIJIOBbIe CBOIICTBA
TBEPABIX TeJ, KUAKOCTEIl U ras3oB, SJIEKTPUUECKIEe CBOMCTBA Me-
TaJIJIOB, TAJIbBAHUKA.

I'eozpagusa: BIa)KHOCTH BO34yXa, BETPHI, 0apoOMeTp, TEPMO-
MeTp.

Texnonozus: npeoGpasoBaHMWe IBUKEHHUH C HCIOJIb30BAHUEM
MEeXaHu3MOB, YUET TPEHUA B TeXHUKE, MOAIINIHUKYN, UCI0JIb30Ba-
HIe 3aKOHA COXPaHEHUd MMIIyJbca B TeXHUKe (paKeTa, BOLOMET
¥ T. 1I.), IBUTATEJbh BHYTPEHHETO CrOPaHusA, mapoBasi TypouHa, ObI-
TOBOM XOJOAWJIHHUK, KOHIUIIMOHED, TEeXHOJIOTHUU IOJYyYEeHUs CO-
BPEMEHHBIX MaTepUajioB, B TOM UHCJe HAHOMaTepPUAaJOB, U HAHO-
TEXHOJIOTUHY, 3JIEKTPOCTATUUYECKAA 3all[UTa, 3a3eMJIeHUe 3JIEeKTPO-
npubGOPOB, KCEPOKC, CTPYHHBIN IPUHTED, JIEKTPOHATPEBATEIbHBIE
mpubOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaJbBaHUKA.
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11 knacc
PA3SLEN 4. SNEKTPOONHAMUKA

Tema 3. MarHuTHoe none. INEKTPOMarHMTHas UHAYKUUA

ITocTossHHBIE MarHUTBHI. B3amMoneicTBHME ITOCTOSHHBIX MAarHU-
ToB. MarautHoe mnoJie. BeKTop MarHuTHON MHAYKIuU. IIpmHIUD
cynepnosunuu. JImHUM MarsmTHOU WHAYKIUUN. KapTuHa JuHUHA
MAaTrHUTHON WHIYKIIAU IIOJISI IIOCTOSHHBIX MATHUTOB.

MaruuTHOe mojie IpoBOAHUKA ¢ TOKOM. KapTuHa JUHUN UHAYK-
MY MATHUTHOTO TOJISA AJUHHOTO HIPSAMOTO IIPOBOAHUKA W 3aMKHY-
TOTO KOJBIIEBOTO IIPOBOAHUKA, KATYIIIKU ¢ TOKOM. OnbIT IpcTena.
BzaumozeilicTBue IpOBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYyJb U HallpaBJIeHUE.

Cuna JlopeHiia, e€ MOIyJIb 1 HaATIpaBieHne. [[BrKeHre 3apsaKeHHON
YACTUIILI B OJHOPOIHOM MATHUTHOM moje. Pabora cuibl JIopeHrtia.

SBiaeHUE 3JIEKTPOMATHUTHON MHAYKIUU. IIoTOK BeKTOpa Mar-
HuTHON mHAYKNuu. IC mHAYKIUM. 3aKOH 3JEKTPOMAarHUTHOM
nHayKknuu Papangesd.

BuxpeBoe saekTpuueckoe mojse. C MHAYKIIUU B ITPOBOTHUKE,
OBUIKYINEMCS [IOCTYIIATeJIbHO B OJHOPOLHOM MATHUTHOM IIOJIE.

IIpaBuno Jleura.

NunykTuBHOCTD. fIBIeHMe camonmHAYKInU. DJ[C caMOMHAYKITNN.

DHeprusa MaTrHUTHOTO IOJIA KAaTYIIIKKU C TOKOM.

DJIEKTPOMATHUTHOE II0JIE.

TexHnuueckue ycmpoiicmea u npaKkmuyeckoe npumeHeHue: To-
CTOAHHBIE MaTrHUTHI, 3JIEKTPOMATHUTHI, SJIEKTPOABUTATENb, YCKO-
puUTenau dJeMeHTapPHbIX YaCTHUIl, UHAYKIIMOHHASA TIe€Yb.

Hemoncmpayuu

1. OTKJIOHEHUE BJIeKTPOHHOTO MMyYKa MATHUTHBLIM IIOJIEM.

2. JIuHUY MHAYKIUNA MATHUTHOTO II0JIA.

3. BzaumogeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

4. Cuna Amiepa.

5. HeticTBue cuuibl JIopeHIIa Ha MOHBI 9JIEKTPOJINUTA.

6. fABIeHMe SJIEKTPOMATHUTHON WHAYKITHHI.

7. IIpaBuno Jleura.

8. 3aBucumocts IC MHAYKIIUU OT CKOPOCTM M3MEHEHUsS Mar-

HUTHOTO IIOTOKA.

9. fABIeHMe CAMOMHIYKITNH.

Yuenuuecrkuil axcnepumenm, nabopamopHble pabombst

1. Mlsyuenre MAarHUTHOTO MHOJIS IPOBOJHUKA C TOKOM.

2. UccnemoBaHue OeNCTBUS IIOCTOSHHOTO MAarHuTa Ha PaMKy C

TOKOM.
3. NcciemoBanue ABJIEHUA SJIEKTPOMATHUTHON MHAYKITUH.
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PA3LEN 5. KONIEBAHWA W BOJIHbI
Tema 1. MexaHu4yecKue U 3NEKTPOMarHUTHbie KonebaHus

Konebarenpnasa cucrema. CBOOOAHBIE MeXaHMUYeCKUE KOJeOAHUS.
Tapmonnueckue kosnedbauusd. [lepuon, duacToTa, aMmInTyaa u ¢gasa Ko-
nebauuii. IIpy:KUHHBIA MagTHUK. MaTeMaTUUecKUii MasgTHUK. Y PaB-
HeHNe TapMOHUYECKUX Kosjebanuii. KmHemMaTuyeckoe U JUHAMUUYECKOe
oIlIicaHue KoJebaTeJLHOrO ABIKeHUsA. lIpeBpaliieHue SHEPruu IIpu
rapMoOHNUYECKHUX KoJiebaunsax. CBa3b aMILINTYAbI KOJIEOAHUHI NCXOIHOMI
BEJIMUUHBI C aMILIATYAaMU KOJIe0aHUIT €€ CKOPOCTU U YCKOPEHUs.

Konebarenpubiit KoHTyp. CBOOOIHBIE 5J€KTPOMATHUTHBLIE KoJeba-
HUSA B UIEAJIbHOM KO0Je0aTeJIbHOM KOHType. AHAJIOTUS MEXKIYy Mexa-
HUYECKUMHU U 9JeKTPOMATHUTHBIMU Kojebauuamu. Popmyia Tomco-
Ha. 3aKOH COXPaHEeHU SHEPIUH B UAeaIbHOM KoJIe0aTeIbHOM KOHTYDE.

Breiny:kneHHbIe MexaHUUecKHe KojaebaHus. Pesonanc. Bruiay:k-
IeHHbIe 3JIEKTPOMATrHUTHBIE KOJIe0aHUs.

ITepemennsbiii Tok. CUHyCOUTAJIbHBIN TEepPeMeHHBIH TOK. Morr-
HOCTH IIEPEMEHHOI'0 TOKa. AMILINTYIHOE U AeNCTBYIOIee 3HAUeHUE
CUJIBI TOKA U HAIPAKEHUd.

Tpauchopmarop. ITpousBoacTBO, TIepenaya u moTpedaeHMe SIIEK-
TPUUYECKON 9SHEPruu. OKOJOTMUeCKHe PHUCKU IIPU IIPOU3BOJACTBE
9JIeKTposHepruu. KyabTypa MCIIOIb30BaHUA 9JIEKTPOIHEPTUHN B TIO-
BCEIHEBHOM JKUBHU.

Texnuueckue ycmpoiicmea U npakmuiecKkoe npumMeHeHue:
SJIeKTPUUYECKUII 3BOHOK, I'eHepaTop IIePeMeHHOIr'0 TOKa, JUHUU
3JIeKTpomIepesay.

Hemoncmpayuu

1. UccnemoBaHue mapaMeTpPoOB KoJiebaTeJbHOW cucreMbl (IIpy-

KUHHBIN MW MaTeMaTUYeCKUH MaATHUK).

. Habaromenmne 3aTyxaronux KoJie0aHUIHA.

. UccaepgoBanue CBOMCTB BBIHYKIEHHBIX KOJIeOAHUIA.

. HaburoneHnue pesoHaHca.

. CBoOOmHBIE BJIEKTPOMATHUTHBIE KOJIEOAHMWA.

. OcriusimorpaMMBbI (3aBUCUMOCTHY CUJIBI TOKA U HAIIPSAKEHUSA OT
BpeMeHM) IJIA 3JeKTPOMAarHUTHBIX KOJeOaHUH.

7. Pe3oHaHC IIpU MOCJIEIOBATEJIHHOM COEUHEHUN PEe3nCTOpa, Ka-

TYITKYA UHIYKTUBHOCTH U KOHAEHCATOpA.

8. Mogenb IUHUU 3JIEKTPOIIepegaun.
Yuenuueckuil skcnepumenm, nabopamopHble pabombst
1. UccaegoBaHue 3aBUCUMOCTH II€EPUOAA MaJbIX KoJeOaHUii Ma-

TeMAaTHYEeCKOTO MaATHUKA OT ITapaMeTPOB KoJebaTe/IbHOI Cu-

CTeMBI.

2. HccnenoBanue mepeMeHHOTO TOKA B IIeNU U3 IIOCJIeS0BATEb-

HO COeMMHEHHBIX KOHIEHCAaTOpa, KATYIIKN U JaMIIOYKMN.

O ULk W N
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Tema 2. MexaHuyecKkue U 31IeKTPOMArHUTHbIE BOJIHbI

MexaHnueckue BOJIHBI, YCI0BUA pacupocTparnenusd. I[lepuoxn. Cko-
POCTh pacIpOCTPaHEHUA W AJUHA BOJHBI. IlomepeuHble U IPOIOJIb-
Hble BOJIHBI. VIHTepdepeHua 1 IudpaKIinad MeXaHUUeCKUX BOJIH.

3BykK. CropocTs 3ByKa. I'poMKoCTh 3ByKa. BricoTa ToHa. TemOp
3BYKa.

OJEeKTPOMArHUTHBLIE BOJHBI. ¥ CJIOBUA M3JIyYeHUA DJICKTPOMAr-
HUTHBLIX BOJIH. BauMHasa opueHTaI s BEKTOPOB K, B, vB 9JIEKTPO-
MarHuTHOI BojsHe. CBo#CTBA 9JIEKTPOMATHUTHBIX BOJIH: OTpaKe-
HUe, IpeJIoOMJIeHNe, IOJAPU3aIusi, JUPPaKIus, HHTePPEePeHIIUs.
CKOpPOCTDH 9JIEKTPOMATrHUTHBIX BOJIH.

Illxama »JeKTPOMarHUTHBIX BOJH. lIpuMeHeHHe »JeKTpomar-
HUTHBIX BOJH B TeXHUKE U OBITY.

IIpuHIIUIIBI paAMOCBA3U U TeJeBUAeHUs. Pagumosokanus.

AJIeKTPOMAarHUTHOE 3arpsA3HeHNe OKPY:Kalolleil cpeasbl.

TexHuueckue ycmpoiicmaea u npaKkmuyeckoe npuMeHeHue: My-
3BIKAJIbHBIE MHCTPYMEHTHI, YIbTPA3BYKOBAsA JUATHOCTUKA B TEXHU-
Ke W MeOuIluHe, pajap, PagUONPUEMHUK, TeJIeBU30D, AHTEHHA,
tenedor, CBU-meus.

Hemoncmpayuu

1. O6paszoBaHMe W paCIPOCTPAHEHWE MOMEPEUYHBLIX U IPOAOJIb-

HBIX BOJIH.
2. Kouseobiromieecsa Tejio KaK MCTOUYHUK 3BYKaA.
3. HabuomeHue oTpakeH1s U MIPEJIOMJIEHUST MeXaHUUYeCKUX BOJIH.
4. Haburonenue mHTepdepeHIINY U AUGPAKIINN MeXaHUUECKUX
BOJIH.

5. HaGuioneHue cBA3UM I'POMKOCTH 3BYKa M BBICOTHI TOHA C aM-
IJINTYAOM ¥ YaCTOTOM KoJieOaHMIt.

6. VccienoBaHue CBOMCTB 9JI€KTPOMArHUTHBIX BOJIH: OTPasKeHUe,
IpeoMJIeHUe, TONAPUI3ANINA, TUDPPAKIINA, THTEPHEPEHITUA.

Tema 3. OnTuKa

TeomeTpuueckas omnTuka. IIpaAMoamHelHOe pacOpocTpaHeHUe
cBeTa B OJHOPOAHOI cpexe. JIyu cBera.

OTrpaskeHue cBeTa. 3aKOHBI OTpaKeHUsA cBeTa. IlocTpoeHUe 130-
OpaskeHU# B IIJIOCKOM 3epKaJe.

IIpenomienue cBera. 3AaKOHBI IIPEJIOMJIEHNUA cBeTa. AOCOTIOTHBINA
moKasaTeJib IIpeJoMJaeHus. IlosHOe BHyTpeHHee oTpakenue. Ilpe-
IeJIbHBIN yroJ IIOJTHOTO BHYTPEHHEro OTPAKeHUsd.

Hucnepcus cBera. CioKHBINA cocTaB 6esioro ceera. IIBer.

CobGuparolue 1 paccenBarolire JUH3bI. Toukasa guH3a. Poryc-
HOEe pacCcTOsHWEe W ONTHUecKas CuUJia TOHKOU JuH3bI. [locTpoeHue
n300pakeHuil B COOUPAOIINX U paccenBaroux Juusax. @opmyia
TOHKOM JIMH3bI. ¥ BeJIMUeHIe, JaBaeMoe JMH30M.
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Ilpemensl IPUMEHNMOCTH I'€OMETPUUECKON OINTUKUI.

BousnoBas ontuka. uTepdepenninsa cBeta. KorepeHTHbIE NCTOYHM-
KU. YCJIOBUSA HAOTIOAEHNA MAaKCUMyMOB I MUHIMYMOB B MHTEeP(epeH-
IIMOHHOI KapTUHE OT ABYX CHH(A3SHBIX KOT€PEHTHBIX MCTOUHUKOB.

Hudpaxinua ceera. JudpakinuonHaa pelneéTKa. ¥ cIoBue HabIio-
IeHUsl TJIaBHBIX MAKCUMYMOB IPU MMaJAeHUU MOHOXPOMATHUUECKOTO
cBeTa Ha AUPPaAKIIMOHHYIO PEIIETKY.

ITonapusamusa ceera.

Texnuueckue ycmpoiilcmaa u npaKkmuyeckKkoe npumenerue: O4Ku,
ayma, ¢oToamiapar, IIPOEKIIMOHHBIN ammapar, MUKPOCKOI, Teje-
CKOII, BOJIOKOHHAA OUTHKA, TUPPAKIIMOHHAA PEIIETKA, TOJAPOUL.

Hemonecmpayuu

1. IIpamoanHeiiHOe pacIpPoOCTPaHEeHNe, OTPAYKeHNe U IIPeJOMJIe-
Hue cBera. OnTuyecKue NPUOOPHI.

ITonuoe BHyTpeHHee oTpaykeHue. Moaeab cBeTOBOA.

. NccrmemoBanme cBOMCTB m300paskeHnii B IMH3AX.

Mopenn MUKPOCKOIA, TeJIECKOoIIa.

Hao6nonenne naTepepeHinu cBeTa.

Hab6uronenue nudpaxiuu ceeTa.

. Habmronenue nucnepcuu cBeTta.

IToryueHnue cieKTpa C IIOMOIIBIO IPU3MEI.

. ITonyueHue creKTpa ¢ IMOMOINBIO TUMPAKIITMOHHON PEIIETKH.
10 HabaromeHue mossapusaliiu CBeTa.

Yuenuueckuil akcnepumenm, nabopamopHble pabombst
1. smepeHue mokasaTesis IIPEeJIOMJIEHUA CTeKJIa.

2. UccrnenoBaHue CBOWCTB M300pasKeHU B JIMH3aX.

3. HabGmromenune mucmepcuu cBeTa.

PA3LEN 6. OCHOBbI CNELNANIBHON TEOPUN OTHOCUTENBLHOCTU

T'paHuilbl IPUMEHUMOCTH KJacCUUeCKOH MexaHuKu. IlocTyraTsl
TEOPUU OTHOCUTEJIHLHOCTU: NHBAPUAHTHOCTh MOJYJISA CKOPOCTHU CBe-
Ta B BAKyyMe, IIPUHIIUII OTHOCUTEJILHOCTH ONHIIITEIIHA.

OTHOCUTEJILHOCTh OJHOBPEMEHHOCTU. 3aMe/IJIeHIIe BPeMeHH! U CO-
KpallleHne AJIUHBI.

DHeprusa U UMIYJIbC CBOOOAHONM YaCTUIIHI.

CBsI3b MAaccChl C 9HEPrHueidl W UMIOYJIbCOM CBOOOMTHOM UYACTUIIHI.
OHeprusa NoKOosI CBOOOIHOM UACTHUIII.

©®ND U AW

PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAHTOBOW ONTUKMU

doTtonbl. @opmysia Ilmanka cBsa3u sHepruu (POTOHA C €Tr0 YacTOo-
TO¥. JHEPTUsd U UMITYJIbC ()OTOHA.
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OrkpeiTre u uccaegosauue poroadderra. OusiTel A. I'. Crosero-
Ba. 3akoHbI poToadPerTa. YpaBHeHNe IUHIITEHHA 1 hoToahdek-
ta. «KpacHas rparuma» gorosdderra.

HaBnenue cBera. OnwiTel I1. H. JleGemena.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumererue: do-
TOSJIEMEHT, (DOTOMATUNK, COJITHEUHAsA OaTapesi, CBETOAUOI.

Hemonecmpayuu

1. ®oroshderT Ha YCTAHOBKE C IIMHKOBOI IIJTACTUHOM.

2. NccrnemoBanue 3aKOHOB BHeITHETO (oToaddeKTa.

3. CeeTonuo.

4. Conneunas 6arapes.

Tema 2. CrpoeHue atoma

Mopens atoma Tomcona. OunwiThl Pesepdopma mo pacceaHUIo
o-uacturn. I[lmamerapHasa mozenb aroma. Iloctynatrer Bopa. WUsiy-
UyeHMe U IMOoTJoIeHre (JOTOHOB IIPU IIepexoie aToMa C OAHOT'0 YPOB-
Hs sHepruu Ha Apyroi. JluHeiuaTbie creKTpbl. CIIEKTDP ypOBHEH
SHEPIrUM aToMa BOJOPOJA.

HanbHelniee pasBuTHe KBAaHTOBOI Teopuu B Tpynax J. IlIpénmu-
repa u B. Teiizenbepra. BoaHoBBIe CBOIicTBa YacTUIl. BOJIHBI e
Bpoitna. KopnycKyasapHO-BOJIHOBOI Ayanusm. Hudpakiusa saex-
TPOHOB Ha KpUCTaJLJIaX.

CroHTaHHOEe W BBIHYKJAEHHOE UIJIyUeHHe. ¥ CTPONCTBO U IIPUH-
U paboThl Jiasepa.

TexHuyeckue ycmpoilcmaa U npaxkmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOII), JIa3epP, KBAHTOBBIN KOMIILIOTED.

Hemoncmpayuu

1. Mogenas ombiTa Pesepdopaa.

2. Onpegnenenue AJUHBI BOJIHBI Jiasepa.

3. HabmroneHue JUHENUATHIX CIIEKTPOB MBJIyUEHUA.

4. Jlazep.

Yuenuuecrkuii sxcnepumenm, nabopamopHnsie pabomut

1. HaGaromeHne JUHENUYATOTO CIEKTpA.

Tema 3. AToMHOe Appo

IKCIEePUMEHTHI, TOKa3bIBAIOIINE CJIO0MKHOCTL CTpOoeHUus Axpa. Ot-
KpbITHe paguoakTuBHOcTH. OmnbIThl Pesepdopaa mo ompeneIeHNio
cocTaBa paaroaKTUBHOTO usiyueHus. CBoiicTBa ajnbda-, 6era-, ram-
Ma-u3ayuYeHusa. BausHue pagnoaKTUBHOCTY HA JKUBBLIE OPraHU3MbI.

OTKpbITHE IPOTOHA U HeliTpoHa. HyKJaoHHaa Mozaessb aapa [eiizen-
Oepra—IMBamenko. 3apsan aapa. MaccoBoe unciio aapa. M30Tombl.

Arnbpa-pacmnan. OJeKTPOHHBIA M MTO3UTPOHHBIN Oera-pacmap.
Tamma-usinyuenme. 3aKOH pagMoOaKTUBHOTO pacmaia.
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JHeprusa CBA3U HYKJIOHOB B Anpe. SIaepubie cuabl. [edeKT Mac-
CBI sIpAa.

SAnepunie peaknuu. leseHue U cuHTE3 A1ep.

Anepuniii peaktop. TepmosanepHbiii cuHTe3. [IpobiieMbl U mep-
CIIEKTUBLI AIEePHOI 9HEePTeTUKN. DKOJJOTUUECKHE aCIIeKThI S0ePHOMI
SHEPreTUKMU.

diaeMeHTapHbIe YacTUIbI. OTKPBITHE TTO3UTPOHA.

Meroabr HAOIIOAEHNST M PErUCTPAIlUY dJIeMEeHTAPHBIX YACTHII.

dDyHmaMeHTaJbHBIE B3auMOJeHCTBUsSA. EIWHCTBO (hHU3UUECKOH
KapTUHBI MUpA.

Texnuueckue ycmpoiicmaea u npaxkmuyeckoe npumeHerue: Io-
3UMeTp, KamMepa BuabcoHa, AnepHBINA peakTop, aToMHaA 6omoba.

Hemoncmpayuu

1. CuéTUYUK MOHUBUPYIOMINX YACTHIIL.

Yuenuueckuil sxcnepumenm, nabopamopHsvle pabomul

1. UccnemoBaHue TpeKoB yacTuil (IIo TOTOBBIM (hoTorpaduam).

PA3LIEN 8. INNEMEHTbI ACTPO®U3NKN

Bupn 3sésgaoro meba. CosBe3mus, ApKUe 3BE3IbI, IIJIAaHEThI, UX
BUINMOE JIBUKEHUE.

ConHeunas cucrteMma. IliaHeTbl 3eMHOM rpynnbl. IlaaHeTbI-TH-
TaHTbl U UX COYTHUKHU, KapJauKoOBble IaHeTbl. Masbie Tena Cou-
HEYHOUN CHUCTEeMBI.

Connme, porochepa u armochepa. CorHeuHass aKTUBHOCTD.

HUcrounuk suepruu Cosauiia u 38€3f. BuyTpennee crpoenne CoytH-
na. Ycaosue paBHoBecus B CosHile. Temneparypa B meaTpe CosrHiia.
Ilepenoc sueprunu us meutpa Coaumna. ColHeuHbIe HEHTPUHO.

3BE3Ibl, UX OCHOBHBIE XapPAaKTEPUCTUKM: Macca, CBETHMOCTb, pa-
OUyc, TeMIepaTrypa, UX B3aWMOCBs3b. [[marpaMMa «CIeKTPaJIbHBIN
KJIACC — CBETHMOCTb». 3BE3/bI IVIABHOH II0CJIeL0BATEIbLHOCTI. 3aBU-
CHMOCTb «MacCa — CBETHUMOCTb» IJII 3BE3] IJIABHOU II0CJIEN0BATEIb-
HOCcTH. BHyTpeHHee cTpoenue 38€31. CoBpeMeHHbIe IIPeICTABIEHUA O
OpoucxokAeHnn u sBoonuu CoIHIIA U 3BE3M. JTalbl JKU3HU 3BE3.

Mneunsiii IIyre — mamia INamaxktuka. CrupajibHas CTPYKTypa
TanaxkTukm, pacupenenenue 3BE3n, rasa u noliu. lloto:keHue u
neu:xenne Coaumna B 'amaktuke. Ilinockasa u chepuueckas IIOICH-
creMmbl ['ajlakTUKU.

Tunsl ranakTuk. PaguoraiakTuKy 1 KBasapbl. YEpPHBIE AbIPHI B
AApax rajJlakTHUK.

Bcenennas. Pacmupenune Bceenennoii. 3akon Xab66sia. Pasbera-
HHe TrajJakTuk. BospacT m pagumyc Bcesennoii, Teopusa BoibIimoro
B3pbIBa. Mogeab «ropsueil Becenenuoii». PeInKTOBOE M3IyUeHUE.
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Pousb acTpoHOMUYM B mo3HaHUU NpUpoabl. MacmiTabHas CTPYKTY-
pa Bcenennoii. MeTarairakTuka.

Yuenuuweckue Habnrodenus

1. HaGnioneHna HEBOOPYKEHHBIM IJIa30M C MCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MIPUJIOMKEHUN IJIS OIPeIeIeHUs II0JOMKEeHU s
HeOeCHBIX 00'bEeKTOB HAa KOHKPETHYIO JlaTy: OCHOBHEBLIE CO3Be3-
nusa CeBepHOTO MOJyLIAPUA U APKUE 3BE3IHI.

2. Habmrogenusa B Teneckon JIyuwl, mianer, Maeunoro Ilytu.

OBOBLLIAFOLLEE MOBTOPEHWNE

Ponb GUBMKM M aCTPOHOMUM B SKOHOMUUYECKOU, TEXHOJIOTHYE-
CKOll, COIIMAJIbHOI 1 STHUUYECKOU cepax mesTeIbHOCTU UeIOBeKa;
POJIb 1 MecTO (pUBUKHU U ACTPOHOMUM B COBPEMEHHOM Hay4YHOI Kap-
TUHE MUPAa; POJb (pPU3UUECKOIl Teopun B (POPMUPOBAHUU IIPEACTAB-
JeHUY o Gu3UUeCcKOl KapTuHe MUpPa, MecTo (DM3UUECKOU KapTUHBI
Mupa B OO0IeM PsAy COBPEMEHHBIX €CTEeCTBEHHO-HAYUYHBIX IIPE.-
CTaBJIEHUU O IIPUPOE.

MEXMNPEAMETHbBIE CBA3N

HNayuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kjacce ocyiecT-
BJIAETCSA C YUETOM COIEPIKAaTEIbHBIX MEXKIIPEIMETHBIX CBAZEH ¢ Kyp-
caMu MaTeMaTUuKU, OMOJIOTHUM, XUMUK, Teorpadmil 1 TeXHOJIOTUHU.

MesxcnpedmemHble nOHAMUA, CE6A3AHHbBLE C U3YHUeHUEM
memo0do8 HAYWHO20 NO3HAHUA: SBJIeHUe, HAay4YHbIH (aKT, I'u-
noresa, Gu3nUecKas BeJIUUNHA, 3aKOH, TeOpUdA, HaOII0JAeHNe, dKC-
IepPUMEHT, MOJEJUPOBAHNE, MOJEb, U3MEPEHUeE.

Mamemamuka: pellleHnue CHCTEeMbl ypPaBHEHUII; TPUTOHOME-
TpuuecKue QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; OCHOB-
HOEe TPUTOHOMETPUUECKOe TOKAECTBO; BEKTOPHI U UX HNPOEKIIUU Ha
oCU KOOPAMHAT, CJIOKEeHIEe BEKTOPOB; IPOM3BOAHLIE 9JIEMEHTaPHBIX
GyHKOUI; IPpU3HAKY IIOAO0OUS TPEYrOJbHUKOB, OIpPeaesieHre ILIO-
miaau IJIOCKUX (PUTyp U 00'bEMa Tell.

Buonozusa: sieKTpuuecKue ABJIEHUS B JKUBOUW IIPUPOJE, KOJe-
OaTesnbHBIE OBUMKEHUS B JKUBOM IIPUPOJE, ONTHUUYECKUE ABJICHUS B
JKUBOU IIPUPOE.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KPUCTAIINYECKAST CTPYK-
Typa TBEPABIX TeJ, MeXaHU3Mbl 00pa30BaHUSA KPUCTAJIINUECKON
PelIéeTKY, CIeKTpaJbHbIN aHaINUS.

I'eozpagus: MarHUTHBIE IIOJTIOCA 3€MJIH, 3aJIeXKU MarHUTHBIX PV,
¢doTOCHEMKA 3eMHOM ITOBEPXHOCTHU, IPEACKAa3aHIe 3eMJIETPSICEeHUH.

Texnonozus: TUHUU 3JeKTPollepesad, reHePaTOP IePeMeHHOTO
TOKAa, 5JeKTPOABUTATEb, UHAYKIIMOHHAA eYb, PaJap, PaguoIpu-
EéMHUK, TeJIeBU30p, auTeHHa, TesiepoH, CBU-meub, IPOEKIIMOHHBINA
almrmapar, BOJIOKOHHAs OITHUKA, COJTHeUHass barapes.
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