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ITpumepuas pabouas mporpamma 1o pusruKe Ha yPOBHE CPEIHEro
ob1rero obpasoBaHuA (0a30BBLINT YPOBEHb M3YyYEHUA IIPEIMETa) CO-
cTaBJIeHA Ha OCHOBE MOJIOKEHUN M TpeOOBaHUI K pel3yJbTaTaM OC-
BOEHUS OCHOBHOI 00pasoBaTeJbHOUN IIPOTPaMMBbI, IIPEeICTaBIeHHBIX
B PenepalbHOM TOCYAZApPCTBEHHOM o00pasoBaTeIbHOM CTaHAApPTe
cpennero obiero obopaszoBanHua (PI'OC COO), a Takke ¢ yudéToM
ITIpumepHoit mporpaMmMsbl BocruTaHus U KoHIlenIIuy nIpenogaBanus
yuebHOr0o npenmera «@Pusuka» B 00pa3soBaTeIbHBIX OPraHU3aIUAX
Poccuiickoiit Penmeparuu, peaansyoIinx OCHOBHEIE 001Ie00pa3oBa-
TeJIbHBIE IIPOrPAMMEI.

NOACHUTEJIbHAA 3ANUCKA

Cogep:xkanue IIporpammbl HampaBjgeHO Ha (GOPMUPOBAHIE ecTe-
CTBEHHO-HAYUYHON KapTUHBI Mupa yuamuxcsad 10—11 KiaccoB mpu
obyueHnu UX (pusuke Ha 6a30BOM YyPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOTO mmoaxona. IIporpaMmma coOTBETCTBYET TPEOOBAHUAM
PI'OC COO k mIaHUPYEeMBIM JUUYHOCTHBIM, IIPEeIMETHLIM UM MeTa-
OpeqMeTHBIM pe3yJjbTaTaM O0yUYeHUs, a TAKKe YINThIBAeT Heo0XO0-
OUMOCTH peajnsalliy MeKIPeIMeTHBIX CBsA3ell (PUBUKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeaMeTaMu. B Hell onpeneasioTca
OCHOBHbBIE I/ M3YYeHUsA (PU3UKKU HA yPOBHE CPEIHEero oOIero
0o0pasoBaHUsl, IJIAHUPYEMbIe Pe3yJIbTAaThl OCBOCHUA Kypca GUSUKM:
JUYHOCTHBIE, MeTallpeIMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM yPOBHE).

IIporpamMma BKJIIOUAET:

« IJIAHUPYEMbIE Pe3yJIbTaThbl OCBOCHUA Kypca (pusuKu Ha 6a30BOM
YPOBHE, B TOM UYMCJIE IPeIMeTHbIe Pe3yabTaThl 110 TojgaM o0yue-
HUS;

« comep:kaHmue yueOHoTro mpeameTa «PusuKa» M0 roJgaM O0yUYeHUd;

o IPUMEPHOE TeMaTHUYeCKOe ILJIAHNPOBaHME C YKa3aHWeM KOJIude-
CTBA YacOB Ha M3y4YeHMe KaKJIOU TeMbl U IIPUMEPHOI XapaKTe-
PUCTUKOI yueOHOM AeATeIbHOCTH yUallluXCsd, peajlnu3yeMoi Ipu
U3YyYEeHUU STUX TEM.

IIporpamMma mMo:KeT OBITH MCIIOJIL30BAHA YUUTEJIAMU KaK OCHOBA
IJISI COCTaBJIEHUS cBOMX pabouux mporpamm. Ilpu paspaboTke pa-
0ouell mporpaMMbl B TEMATUUYECKOM MJAHMPOBAHUU HOJKHBI ObITh
YUTEHBI BO3MOYKHOCTU WCIIOJIb30BAHUS JJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTEeJIbHBIX PECYPCOB, SABJIAIIIUXCA yIeOHO-METOIUUECKU-
My MarepuajgamMu (MyJIbTUMEIUNHBIE IIPOTPAMMBI, 3J€KTPOHHBIE
yUeOHUKYN U 3aJaYHUKU, dJeKTPOHHbIE OMOJINOTEeKN, BUPTYaJIbHbIE
nabopaTopuu, UTPOBbIE MPOTrPaMMBbI, KOJLIEKIIUY ITU(PPOBBIX o0pa-
30BaTEJbHBIX PECYPCOB), PEATUIYIONINMHU JUAAKTUUECKE BOZMOMK-
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Hoctu KT, comep:kaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATEJNb-
cTBY 00 00pa3oBaHUU.

IIpumepuas pabouasi IIporpaMMa He CKOBBIBAET TBOPUYECKYIO
WHUIUATUBY YUYUTEJEH U IPeJOCTaBISIET BOBMOKHOCTD JJIsI PeaIu-
3aIliU Pas3IUYHBIX METOAUUYECKUX IIOAXOM0B K OpraHuU3anuu o0y-
yeHUsS (PU3WKe IPU YCIOBUU COXPaHEHUA 00A3aTeIbHON YacTU CO-
mep:kaHus Kypca. KoimuecTBO 4acoB B TeMaTUYECKOM IIJIAHUPOBA-
HUW Ha U3yUYeHUEe KayKIOW TeMBbl SBJISETCA OPUEHTUPOBOUHBIM U
MOJKeT ObITH U3MEHEHO KaK B CTOPOHY YMEHBIIIEHUS, TAK U YBEJIU-
YeHUS B 3aBUCUMOCTHU OT PeaJIN3yeMbIX METOAUUYECKUX IMOJXO00B U
YPOBHSI HOATOTOBJIEHHOCTHY YUAII[UXCH.

OBLLAA XAPAKTEPUCTUKA YYEBHOIO MPEOMETA «®U3NKA»

dusmrKa Kak Hayka o Hambojee oOIUX 3aKOHAX IPUPOILI, BbI-
cTymasi B KayecTBe yueOHOIO mpeameTa B IIIKOJIE€, BHOCUT CYIIle-
CTBEHHBIM BKJAJ B CHCTeMY 3HaHHII 00 OKpPYy’KalolleM MHupe.
IITxonbHBIN Kypc GUBUKU — CHUCTEMOOOPa3YIOINI IJIA €eCTeCTBEeH-
HO-HAYYHBIX YUYEOHBIX IIPEIMETOB, IOCKOJbKY (DU3NUeCKre 3aKOHBI
Jie;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUIM, N3yUYaeMbIX XHUMUEH, 0m1o-
Joruei, (pusuuyeckoi reorpadueii u actpoaomuelii. Vciosb3oBaHue
¥ aKTHUBHOE IIPUMeHeHne (PU3NUYECKUX 3HAHUI OompenessieT Xapak-
Tep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOrHUU B cepe dHEPreTuKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEeHUA HOBBIX MAaTEPUAJIOB C
3aJaHHBIMU CBolicTBaMu u Ap. MsyueHue (pu3UKU BHOCUT OCHOBHOM
BKJIAJ B (h)OpPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHBLI MUPA yua-
muxcs, B GopMUPOBaHNEe YMEHUN IPUMEHATbh HAYUYHBIN METOJ, I10-
3HAHUS IIPU BBLINOJHEHUU UMY yUEOHBIX MCCJIETOBAHUIM.

B ocHOBY Kypca puU3UKM CpemHel IIKOJIbI IIOJIOXKeH pPsl HOei,
KOTOpPBbIE MOJKHO PACCMATPUBATH KAK IIPUHIUIILI €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-
MEeHHOU (HUIUKU.

Hoea zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuas Kypca
$usUKM 00 beIUHEH BOKPYT (pU3HUECKUX Teopuii. Begyimum B Kyp-
ce sABJIseTCS (DOPMUPOBaHME IIPEACTABICHUI O CTPYKTYPHBIX YPOB-
HSIX MaTepPUU, BellecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanud npezroaraer uc-
OJIb30BaHME T'YMAaHUTAPHOrO IIOTeHInaIa (hU3NIeCKO HAYKHU, OC-
MBbICJIEHWE CBSI3U PA3BUTUA (DUBUKHU C PASBUTHUEM OOIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.
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Hoea npurnadnoi nanpaénennocmu. Kypc dusurm npes-
moJiaraeT 3HAKOMCTBO C MIMPOKUM KPYTOM TEXHHUYECKUX U TEXHO-
JIOTUYECKUX IIPUJIOXKEHNN M3YyUYeHHBIX TeOPHU M 3aKOHOB.

Hoesa sxonozuidayuu peannusdyeTcs IIOCPeACTBOM BBeIeHUS de-
MEHTOB COIepP:KaHMUA, MOCBAMIEHHBIX 9KOJIOTUUYECKUM ITpobJieMaM
COBPEMEHHOCTHU, KOTOPHIE CBA3AHBI C PA3BUTHEM TeXHUKU U TEXHO-
Joruii, a TakiKe O0CYKIeHUs Hpo0JieM PalMOHAJbLHOTO IIPUPOLO-
TOJIB30BAaHUA U 9KOJIOTUYECKOUN 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaM1 Kypca GUSUKU cpegHel ITKOJIbI AB-
adTcAa (Quanveckue Teopuu (hopMHpPOBAHUE IIPENCTABICHUNA O
CTPYKTYPE IIOCTPOeHUA (PU3UUECKOI Teopuu, poan pyHIaMeHTaIb-
HBIX 3aKOHOB W IIPUHITMIIOB B COBPEMEHHBLIX IIPEICTaBIEHUIX O
OpUpoje, TPAHUIAX TPUMEHUMOCTH TEOPUl, NJs ONUCAHUSI eCcTe-
CTBEHHO-HAYYHBIX SABJEHUMN W IPOIECCOB).

CucreMHO-IeATEeTbHOCTHBIN MOAXO0 B Kypce (GU3UKY peandyercs
IpesKae BCEerO 3a CUET OPraHU3aIluM JKCIEPUMEHTAJIbHON esaTesb-
HOCTU oOyuatormuxcs. [[asa 6a30Boro ypoBHA Kypca (UBUKU — BTO
VICIIOJIb30BAHUE CUCTEMBI (DPOHTAJBHBIX KPATKOBPEMEHHBIX JKCIIE-
puMeHTB u JabopaTOpPHBIX PadOT, KOTOPhIe B IIporpaMMe o0bequHe-
HBI B OOIIHII COMCOK YVUEHHNUYECKHX MHPaAKTHUUYECKUX padoT. Brigeie-
HUe B YKa3aHHOM B IIepeuHe JabopaTOPHBIX paboT, IPOBOAUMBIX JIJIS
KOHTPOJIS W OIeHKU, OCYIIECTBJISAETCSI YUYAaCTHUKAMU 00pasoBaTesb-
HOT'O IIPOIlecca UCXOAs 13 OCOOeHHOCTE TeMaTuUeCcKOoro IIJIaHupoBa-
HUA U OCHaleHUA Kabwmuera ¢usuiru. IIpu sToM obecmeumBaeTcs
OBJIaJIeHE OOYUAIOIUMUCA YMEHUSIMHU ITPOBOAUTHL KOCBEHHbBIE M3Me-
PeHus, uccIeJOBaHUA 3aBUCUMOCTeH (GU3UUECKUX BEJIMUUH U ITOCTAa-
HOBKY ONBITOB IO ITPOBEPKE MPEIJIOKEeHHBIX TUIIOTES.

Boabpitoe BHUMaHUe yaeasieTcAa PeIIleHWI0 PACUETHBIX WM Kaue-
CTBEHHBIX 3ajad. IIpu aTOM AJIS PACUETHBIX 3a7a4 TPUOPUTETOM
ABJAIOTCA 3aJauy C IBHO 3aJaHHON (PU3UUECKOI MOEJbIO, II03BO-
JAMONNEe TPUMEHATh M3YUeHHbIe 3aKOHBI M 3aKOHOMEPHOCTU KaK
W3 OJHOTO pasfeiia Kypca, TaK WM MHTErpUPYA 3HAHUA U3 PA3HBIX
pasmenoB. Il KavyeCTBEHHBIX 3a7ayu IIPHUOPUTETOM SABJSIOTCS 3a-
DaHUs Ha Oo0bsJACHEeHWE MPOTeKAHUSA (PU3WUYECKUX SABJIEHUN U IIPO-
IIeCCOB B OKPY:Kalolllell »KU3HU, Tpedymoiiue BbIOOpa (Ghu3mUecKoin
MOJEeJN IJA CUTyalluy IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBercTBuu ¢ tpedoBanusmMu PI'OC COO x marepualbHO-
TeXHUUYECKOMY O0ecIleueHUI0 YueOHOTo IIpoiiecca 6a30BbIil YPOBEHb
Kypca (U3UKU B CpeJHEH ITKOJe MOJIXKEH U3yJaThbCd B YCIOBUAX
IpeaMeTHOro KabuHeTa GUBUKY UJIU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMEeTOB €CTeCTBEHHO-HAYUHOTO IIUKJIa. B KabuHeTe
GbUBUKYU JOJKHO OBITH HeoOXoAmMoe JabopaTopHoe 000pydoOBaHMTE
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IJIS BBIMOJHEHUS YKAa3aHHBIX B MpOorpaMMe YUYeHUUECKUX IMPaKTU-
YyecKUX padboT M AeMOHCTPAaIlMOHHOEe 000pyIOBaHUE.

HemMoHcTpanuonHoe ob6opymoBaHue Q(QOPMUPYETCA B COOTBET-
CTBUU C IIPUHIAIIOM MUHMMAJBHOM ZOCTATOUYHOCTH, KOTOPOE 0obe-
CIIeUMBAET MOCTAHOBKY II€PEUMCIEHHBIX B IIPOrpaMMe KJIIUEeBBIX
IeMOHCTPAINI AJIA MCCIEeTOBAHUSA M3yUaeMbIX ABJIEHUI U IPOIec-
COB, SMIIUPUYECKUX U (PYyHIAMEHTAJIbHBLIX 3aKOHOB, MX TEeXHUYE-
CKUX IIPUMEHEeHUA.

JlabopaTopHOoe obopymoBaHUE OJA YUCHUUYECKUX HPAKTUUYECKUX
pa6ot popMupPyeTCs B BUIE TEMAaTHUUYECKNX KOMILJIEKTOB M obecie-
YMBAETCSI B pacuyére OJHOI0 KOMILJIEKTA Ha ABYX OOYyYarOIIUXCH.
TeMmaTuuecKre KOMILIEKTHI Ja00PaTOPHOTO 000PYIOBAHUSA JOJIMKHbI
OBITH ITOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJb30BAHUM aHAJOTOBBIX U
muPOBLIX IPUOOPOB, a TAKKe KOMIBIOTEDPHBIX N3MEPUTEIbHBIX
CHUCTEM B BuAe IU(MPOBBIX J1aOOpPaATOPUIi.

LEAN N3YYEHNA YYEBHOIO NMPEAMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU HU3YUeHUA (PU3UKU B 00IIeM oOpasoBaHUU

ABJISIOTCS:

— (QopMUpPOBaHUE HMHTEpPeca W CTPEeMJIeHUA OO0ydamImxcsa K Ha-
YYHOMY M3YYEHUIO IPUPOABI, PABBUTHUE UX UHTEJJIEKTYAJTbHBIX
Y TBOPUYECKUX CIIOCOOHOCTEI;

— pas3BuUTHE IPEJCTAaBJIEHUN O HAYYHOM MeTole MOo3HaHuA U (op-
MUPOBaHME HCCIENOBATEIbBCKOTO OTHOIIEHUS K OKPYIKAIOIIUM
ABJIEHUAM;

— (opMuUpoBaHMEe HAYYHOTO MUPOBO33PEHUA KaK pe3yabTaTa u3y-
YeHUsS OCHOB CTPOEHUA MaTepuu U pyHIZaMeHTAJIbHBIX 3aKOHOB
(pUBUKU;

— dopMUpOBaHUE YMEHUI O0bACHATH ABJEHUSA C UCIIOJIb30BAHUEM
dusuUecKUX 3HAHUN M HAYYHBIX TOKA3aTeJIbCTB;

— (opMuUpoBaHUE HPEACTABICHUNA O POJIU (PUBUKU OJIA PA3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U T€XHOJIOTUH.
HocTmyxkeHne 9TUX Iiejell obOeclieumBaeTCs PeIIeHueM CJeIyIo-

IIMX 3a7a4 B IIPOIlecce N3YUYeHUsA Kypca (GhusuKM Ha YPOBHE CpeiHe-

ro ob6Iiero o6pasoBaHUA:

— IIpuoOpeTeHre CUCTEeMBI 3HAHUI 00 00IMUX (pU3NYEeCKUX 3aK0OHO-
MEpHOCTAX, 3aKOHAX, TEOPUAX, BKJIOUAA MEXaHUKY, MOJEKY-
JIAPHYIO (DUBUKY, DJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3J€-
MEHTBI aCTPOPUBUKN;

— opMUpPOBaHME YMEHUI MPUMEHATHh TeOPeTUUYEeCKNe 3HAHUSA IJII
00bACHEeHUA PUBUYECKUX ABJIECHUN B IPUPOJAE U IJA MPUHATUA
IPaKTHUUYECKUX PeIleHUil B MOBCeIHEBHOI KU3HU;
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— OCBOEHUE CIIOCOOO0B PeIleHUs PAa3JIUUYHBIX 3a/1aY ¢ ABHO 3aJaHHOM
$UBUUECKON MOJeJbI0, 3amad, IIOAPa3yMeBalOI[UX CaMOCTOSI-
TeJIbHOEe co3gaHue (hu3udecKo MOJeli, afeKBaTHOI YCIOBUAM
3amaun;

— IOHUMAaHNe (PpU3NUYECKUX OCHOB U IIPUHIIUIIOB AeHCTBUS TEeXHU-
YEeCKUX YCTPOMCTB M TEXHOJOTNYECKUX IIPOIECCOB, UX BIUIHISI
Ha OKPYKAIOIIYIO CPEeny;

— OBJIQICHIE METOLAMU CAMOCTOSTEILHOIO IIAHNPOBAHUA U IPO-
BeJleHNs (hpUBNUECKUX SKCIEPUMEHTOB, aHajln3a 1M MHTepIpeTa-
nuu nEGOPMAINN, ONPEAeJeHUsI JOCTOBEPHOCTU IIOJYUYEHHOI'O
pesyiabTara;

— co3JgaHue YCJIOBUM JIJId PAa3BUTUSA YMEHUI IIPOEKTHO-MCCIeN0Ba-
TeJILCKOM, TBOPUECKO! IeATeILHOCTH].

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM TMJIAHE

B cootrBercTBUU ¢ @PI'OC COO dusuxa ABIAsIETCS 00A3aTETbHBIM
IpeaMeTOM Ha YPOBHE CpeaHero ooImero oopasoBaHus. JlamHas mIpo-
rpamMma mpeaycMaTpuBaeT uaydeHue (pusuMKM Ha 0a30BOM YPOBHE B
o0wéme 136 u 3a gBa roga odydueHus 1mo 2 u B Hemesio B 10 u 11 Kyac-
cax. B rematTuueckom miaanupoBaHuu Aja 10 m 11 KiaaccoB mpeamo-
JlaraeTcs pe3epB BPeMEHHU, KOTOPBIN YyUNUTEJIb MOXKET HCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, 1 IOBTOPUTEILHO-0000IIIAI0IIEe YPOKH.

JIro0asa pabouasi mporpaMMma QOJIMKHA MOJHOCTHIO BKJIIOUYATE B Ce-
0s1 comepIKaHue TaHHOM IIPOrPaMMABI.

B orgenbHBIX ciayuasx (HampuMmep, B KJaccaX €CTeCTBEHHO-Ha-
YYHOro mpoduiisa) Kypc PusnKy 6a30BOr0 YPOBHSA MOMKET U3yUaTh-
ca B 00béMe 204 yacoB 3a mBa rojga odyueHus (3 uaca B Hemeio B
10 u 11 xmaccax). B aToMm ciyuae yBeInumBaeTcsa He MeHee UYeM 10
20 yacoB pesepBHOE BpeMs, KOTOPOE HCIIOJIb3YEeTCS YUUTEJIeM IJIs
N3y4YeHUs BOIPOCOB, TECHO CBSIBAHHBLIX C BLIOPAHHBIMHU IIPO(UIEM
o0yueHUsi, ¥ YBeJIWUUBAETCsS yueOHAs HArpyska, OTBOIHMAsS Ha
H3yuYeHre MeXaHNuKU, MOJIEKYJISIPHON (PUSUKY U SJIeKTPOINHAMUKNI
3a CUET pacCIIMPEeHUsl Yucja JadopaTOPHBIX PabOT MCCJIEIOBATE -
CKOI'0 XapaKTepa U YPOKOB PEIeHUs KAYeCTBEHHBIX M PACUETHBIX
3amad.
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MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0
OGBPA30BAHUA (BA30BbIW YPOBEHbD)

OcBoeHue yueOHOTOo mpeamera «Puamka» Ha YpPOBHE CPEIHETO0
ob111ero o6pasoBaHus (6a30BbIN YPOBEHB) MOJIXKHO 00eCcIIeunBaTh 10-
CTUIKEeHUe CJAeAYIONNX JUUHOCTHRIX, METAIIPEeIMETHBIX U IIPeIMeT-
HBIX 00pa30BaTEeJbHBIX PE3YJIbTATOB.

JINYHOCTHbBIE PE3Y/IbTATbI

I'pasxcdancroe éocnumanue:

— cOPMUPOBAHHOCTD I'PAKIAHCKOM ITO3UINY 00yUaIoIIerocsa KaK
AKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUIICKOTO OOIIleCTBa;

— TPUHATUE TPATUIIMOHHBIX OOIeYesIOBEUEeCKUX TyMaHHCTHYe-
CKUX U JeMOKPATUYECKUX IIeHHOCTEIl;

— TOTOBHOCTH BECTHU COBMECTHYIO esITeIbHOCTb B MHTEePecax rpak-
TaHCKOTO O0IIecTBa, y4acTBOBATH B CAMOYIIPABJIEHUU B IIIKOJIE
U IeTCKO-IOHOIIIECKUX OPTAaHU3AIUAX;

— yMeHUe B3auMOIeMCTBOBATH C COIMAIBHBIMU MHCTUTYTAMU B CO-
OTBETCTBUU C UX GQYHKIUAMU U HasHAUEHUEM;

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

— c(OpPMUPOBAHHOCTHL POCCUMCKOM TPaKIAHCKON HAEHTUYHOCTH,
HaTPUOTU3MA;

— IIeHHOCTHOE OTHOIIIeHNE K I'OCyJapCTBEHHBIM CHUMBOJIAM; JJOCTU-
sKeHusaM Poccuu B pusuKe M TeXHUKE.

Hyxoeéno-Hpascmeennoe 6ocnumanue:

— cOPMUPOBAHHOCT, HPABCTBEHHOTO CO3HAHUA, dTUYECKOTrO II0-
BeIEHUS;

— COOCOOHOCTL OIIEHWBATH CUTYAIlUI0O M NPUHUMATH OCO3HAHHBIE
pelieHnsA, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
I[eHHOCTH, B TOM YHCJIE B JeATEJIbHOCTH YUEHOTO;

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

— BCTEeTHYECKOe OTHOIIEeHNE K MUPY, BKJIOUASA 9CTETUKY HAYUYHOTO
TBOPUYECTBA, IPUCYIIEr0 (PU3UUECKON HayKe.

Tpyodoeoe 6ocnumanue:

— HMHTepec K pas3JanuyHbIM chepaM IpodeccruoHaIbHON AesaTeabHO-
CTH, B TOM YHCJIE CBSIBAHHBIM C (DMBUKON U TEeXHUKOU, YMeHUE
COBepIIaTh OCOBHAHHBIN BBIOOD OyAyIlel mpodeccuu u pearnso-
BBIBATh COOCTBEHHBIE KM3HEHHBIE ILJIAHBI;

— TOTOBHOCTBH U CIIOCOOHOCTHh K 00pPa30BaHHUIO X CaMOOOPAa30BAHUIO
B oOstacTy (PUBUKM HA NPOTAYKEHUU BCEU KUBHU.
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IKonozuweckoe socnumanue:

— c(POPMUPOBAHHOCTD 9KOJOTUUECKON KYJIbTYPhbl, OCO3HAHUE TIJI0-
0aJIBLHOTO XapaKTepa dKOJIOTUUYECKUX IIPo0JeM;

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

— paciIupeH’e OIbITA AeATeJIbHOCTU dKOJOTMUYECKON HapaBJIeH-
HOCTU Ha OCHOBE MMEIOIIUXCS 3HAHUUN [0 (pusuKe.

Ilennocmu Hay4vHO20 NO3HAHUSA:

— c(OPMUPOBAHHOCTH, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO Pas3BUTUS (PUBUUECKON HAYKU;

— OCO3HaHWe I[EHHOCTU HAYYHOU JesaTeIbHOCTH, TOTOBHOCTD B IIPO-
mecce m3ydyeHus (PUBUKU OCYIIECTBJIATH IPOEKTHYIO U MCCJIE0-
BaTeJIbCKYIO NeATEeJIbHOCTh MHANBUAYAJIbHO U B I'PYIIIE.

B mporiecce mocTuiKkeHUsS JUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbl cpeqHero obInero oopasoBaHusa Io GU3nUKe y o0yduaro-
IIUXCSA COBEPIIEHCTBYETCA dMOUUOHANbHBLI UHMEeLJIeKN, TIPeIIIO-
Jaramoiuii c)OpMUPOBAHHOCTD:

— CaMOCO3HAHUS, BKJIOUAIOIIEro CIIOCOOHOCTH IIOHMMATh CBOEE
SMOIIMOHAJLHOE COCTOSIHHE, BUIETh HAMPABJIEHUS Pa3BUTHUSI
COOCTBEHHOI dSMOIIMOHAJIBHOI c(hephl, OLITH YBEPEHHBIM B cebe;

— camopezyaupo6aHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMeHUe
OIPUHUMATh OTBETCTBEHHOCTh 34 CBOE IOBEIEeHUe, CIIOCOOHOCTH
aJanTUPOBATHCA K OMOIMOHAJIBLHBIM U3MEHEHUSAM U IPOABJIATH
TUOKOCTb, OBITH OTKPBLITHIM HOBOMY;

— BHYMPpeHHell MOMmu8ayuu, BKIOUAIOIEN cTpeMJIeHre K TOCTU-
JKEHUIO I[eJIM U YCIIeXy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHUE
IeCcTBOBATh, UCXOAA 13 CBOMX BO3MOYKHOCTEI;

— amnamuu, BKJIIOUAKOINIEl CIIOCOOHOCTHL IIOHUMATL 9MOIIMOHAD-
HOE COCTOSHHE [IPYIruX, YYUTHIBATH €ro IIPU OCYIIECTBJIEHUU
KOMMYHHUKAI[UKA, CIIOCOOHOCTh K COUYYBCTBUIO U COIEPEeKUBA-
HUIO;

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

METANPEOMETHbBIE PE3YNIbTATHI

VHMBepcaanble no3HaBaTeJibHble AeﬁCTBMﬂ

Bas3oeble nozuvweckue delicmeus:
— CaMOCTOATENbLHO (POPMYJIMPOBATH U AKTYAJIU3UPOBATH HPOOJIE-
My, pacCMaTpUBAThL €€ BCECTOPOHHE;
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— OIpenesATh IeJIN AesATeIbHOCTU, 3aaBaTh IapaMeTpPbl 1 KPUTe-
pUU UX TOCTUIKEHUS;

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

— paspabaThiBaTh IJAH pelleHus HIPoO0JeMbl ¢ YYETOM aHaJIn3a
MMEIOIUXCA MaTePUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBEI B JeATEJIbHOCTD, OI[EHUBATh COOTBETCTBUE
pe3yabTaTOB IeJSAM, OIEHHBATHL PUCKHU IIOCIEACTBUU JesTesIb-
HOCTU;

— KOOPAMHHUPOBATH U BBLINOJHATH PAa0OTy B YCJIOBUSAX PEaJbHOTrO,
BUPTYAJbHOTO 1 KOMOMHMPOBAHHOI'O B3aIMOIEHCTBIUS;

— pasBUBATh KPEAaTHWBHOE MBIILJIEHWE IIPU PEeIleHUU JKUSHEeHHBIX
npobJem.

Basosvle uccnedosamenverkue dellcmeus:

— BJIaJIeTh HaBBIKAMU Y4YeOHO-HCCJIeZOBATEeIbCKOM UM IIPOEKTHOI
IesiTeIbHOCTY B 00J1aCcTU (PUBUKU; CIIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSATEJIbHOMY IIOMCKY METOIOB PeIlleHus 3aaad puaude-
CKOT'O COEepP:KaHUs, IPUMEHEeHHNI0 PasJUUYHbIX METOJOB IIO3HAa-
HUS;

— BJIQIETh BUJAMHU JEATEJbHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUS,
ero MHTepIIpeTaluu, IIPeo0pPasoBaAHUI0 W IIPUMEHEHUIO B pas-
JUYHBIX YUEOHBIX CUTYAIlUAX, B TOM UHCJIe IIPU CO3JaHUU yued-
HBIX IIPOEKTOB B 00JacTu (pU3UKU;

— BJIQZIETh HAYYHOM TEPMUHOJIOTHEI, KJIIUEBBIMHU IIOHATUAMU U
MeToAaMu (pU3UMUYeCKOl HAYKH;

— cTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJadyu B oOpasoBa-
TEJIbHOH! IesiTeJIbHOCTU, B TOM UYHCJIe IIPU U3YUEHUU (PUUKH;
— BBISIBJIATDH IIPUYNHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIn3UPOBATh
3aauy, BBIIBUraTh I'MIIOTE3Y €€ PeIlleHUsl, HaXOAUTb apryMeH-
THI IJIA JOKAa3aTeJbCTBA CBOUX YTBEPIKAEHUH, 3aJaBaTh IIapamMe-

TPl U KPUTEPUU PEIeHUs;

— aHAJM3UPOBATH IIOJYUYEHHBIE B XO/Ie PellleHus 3aJaun Pe3yibTa-
Thbl, KPUTUYECKU OIEHUBATh HX JOCTOBEPHOCTH, IPOTHO3UPO-
BaTb M3MEHEHNEe B HOBBIX YCJIOBUAX;

— JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OIlEHNBATH IIPUOOPETEHHBINA
OIIBIT;

— yMeTb IIePeHOCUTH SHAHUSA M0 (hU3uKe B MPAKTUUECKYIO 00JI1acTh
JKUB3HEeIesITeJIbHOCTH;

— yMeTh MHTETrPUPOBATDH 3HAHUS 13 PASHBIX IIPEIMETHBIX 00JIacTeil;

— BBIJBUTaTh HOBBIE UJIeHU, IIPeAJIaraTh OPUTMHAJIbHBIE ITOAXO0Ibl U
pellleHus; CTaBUTDH MPOOJIEMBI U 3aJauM, JOIIyCKAaoIue ajlbTep-
HATUBHbBIE PEIeHUs.
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Paboma c ungopmayueii:

BJIAJIeTh HaBBIKAMU TOJyUYeHUA UHGopManuy (Gu3nIecKoro co-
Iep:KaHusda U3 UCTOYHNKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO OCY-
IIEeCTBJIATD IIOUCK, aHAJINS3, CUCTEMAaTU3aITNI0 U UHTEPIIPETAIIUIO
nH(GOPMAIlNU PA3INYHBIX BUIOB U (POPM IIPEeACTaBICHUS;
CO3aBaTh TEKCTHI (DM3UUECKOT0 COZlEPIKAaHUA B PA3JIMYHBIX (DOP-
MaTax ¢ y4€éTOM HasHaUYeHUA MHOOPMAIIUU U IIeJeBOI ayIauTO-
puu, BpIOMpPas ONTHUMAJBLHYIO (POPMY Hpe[CcTaBIeHUA W BU3ya-
JIV3AaIUN;

OIIeHUBATh JOCTOBEPHOCTH MH(pOPMAIIUN;

WCIIOJIb30BATH CPEJICTBA MHMOPMAIIMOHHBIX 1 KOMMYHUKAI[UOH-
HBIX TEeXHOJIOTMII B PENIeHUW KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX U OPraHM3aI[MOHHBIX 3aJau C coOJIoJeHreM TpeboBaHUIL
SProHOMUKM, TEXHUKMN 0E30IIacCHOCTU, TUTHEHBI, pecypcocbepe-
JKeHUS, IPABOBBIX U 3TUUYECKUX HOPM, HOPM MHMOPMAITMOHHOMI
6€e30IacHOCTH.

VHuBepcaanble KOMMYHUKaTUBHbIE AEﬁCTBMﬂ

12

O6wenue:

OCYIIECTBJIAThE KOMMYHHKAIMK Ha YPOKaxX (PU3UKM U BO BHe-
YPOUYHOU eATEeIHLHOCTH;

pacrosHaBaTh MPEAIOCBLIKN KOH(MINKTHLIX CATYAIlUN WM CMSII-
4aTh KOH(PJIUKTHI;

PasBEPHYTO U JIOTMUYHO M3JIAraTh CBOIO TOUKY 3PEHUSI C UCIIOJIb-
30BaHUEM SA3BIKOBBIX CPEICTB.

CosmecmHnaa 0deamenbHoOCMb:

B IIPOIleCCe BBIMOJHEHNA HA YPOKaX (DUBUKU YUEHUUECKOIr'o dKC-
HepPUMEHTa, YY4eOHBIX HCCJIEJOBAHUI, BBLIMOJHEHUS HCCJIEeNOBAa-
TEJBCKUX U IPOEKTHBLIX PAa0OT BO BHEYPOUHOM NeATEJIbHOCTH;
HOHMMATH U KCIOJb30BATh IIPEUMYIIECTBA KOMAHIHON W MHIU-
BUIYaJIbHOU PabOTHI;

BBIOMPATH TEMATUKY ¥ METOAbI COBMECTHBIX IeNCTBUN C yUETOM
O0IIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOr0 UjJeHa KOJIJIEKTHU-
Ba;

OPUHUMATL I[€JIA COBMECTHOM eATeJbHOCTH, OPraHM30BLIBATDH
Y KOOPAUMHUPOBATH AENCTBUS II0 €€ JOCTUIKEHUIO: COCTaBJIATH
IJIaH OeMCTBUM, PACIPENe/sTh POJU C YIETOM MHEHHUI ydacT-
HUKOB, 00CY’KIaTh Pe3yJIbTaThl COBMECTHOM PabOThI;
OLIEHMBATHL KAYEeCTBO CBOEr0 BKJAMa W KaXXJOr0 yYaCTHUKA KO-
MaHIBI B OOIIUI pPe3yJabTaT II0 Pa3paboOTaHHBIM KPUTEPUIM;
mpenjiaraTh HOBLIE IIPOEKTHI, OL[EHNBATDL UAEU C MIO3UI[UY HOBU3-
HBI, OPUTHUHAJIBHOCTY, IIPAKTUYECKON 3HAUMMOCTH;
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— OCYIIIECTBJATH IO3UTHUBHOE CTpPaTermyeckKoe IIOBeIeHWE B pas-
JUYHBIX CUTYAIUSAX, IIPOABJATH TBOPUECTBO U BOOOpasKeHUe,
OBITH MHUIIMATUBHBIM.

VHuBepcaanble perynaaTuBHble AeﬁCTBMﬂ

Camoopzanuszayus:

— CaMOCTOATEeJIbHO OCYIIEeCTBJIATH II03HABATEJILHYIO JeATeJIbHOCTD
B objacTy (UBWKU U aCTPOHOMUU, BBIABIATH IIPOOJEMBI, CTa-
BUTHh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a/laYul;

— CaMOCTOATEeJIbHO COCTABJIATH IJIAH PEellleHUs PACUETHBIX U Kaue-
CTBEHHBIX 3a/aU, MJIAH BBLITMOJHEHUS TPAKTUUYECKON paboThI C
YUETOM UMEIOITUXCA PECypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IPEeAIIOUYTeHU;

— IaBaTh OIEHKY HOBBIM CUTYIIUAM;

— pacIupATh paMKU yUeOHOTO IIpeaMeTa Ha OCHOBE JIMUHBIX IPeJ-
IOYTEeHU;

— mejyaTh OCOBHAHHBIN BHIOODP, apTYMEHTUPOBATh €ro, 6paTh OTBET-
CTBEHHOCTD 3a peIlleHUe;

— OIleHWBATh NIPUOOPETEHHBIN OIBIT;

— cmocob6CcTBOBATH (POPMUPOBAHUIO U ITPOABJIEHUIO 3PYAUIIUUA B 00-
JacTu (PUBUKU, IOCTOSHHO MOBLIIIIATE CBOII 00pa30oBaTeIbHBIN U
KYJbTYPHBIA YPOBEHD.

Camoxkonmpoanbs:

— IaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHL KOPPEKTUBLI B Je-
ATEJIbHOCTD, OIIEHMBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

— BJIaJleTh HaBbIKaMU II03HABATeJIbHOU pedieKCUU KaK OCOBHAHU S
COBepINaeMbIX NEeHWCTBUN M MBICAUTEIbHBIX IIPOIECCOB, UX pe-
3yJBTAaTOB U OCHOBAHUI; MCIOJH30BATh IPUEMBI pPedIeKCUm AJIs
OIIeHKU CUTyalluu, BLIOOpPA BEPHOTO PEIeHU’d;

— yMeTb OIIeHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIeHUsT
0 UX CHUYKEHUIO;

— MPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAJN3€e Pe3yJib-
TaTOB AEeATEJIbHOCTU.

ITpunamue ceba u dpyzux:

— TpuUHUMATDL cebsd, MOHUMAasa CBOU HEeJOCTATKU U JTOCTOMHCTBA;

— MPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAJN3€e Pe3yJib-
TaTOB AEeATEJIHHOCTH;

— IIPpU3HaABATh CBOE IIPABO M MPABO APYTUX Ha OITUOKHU.
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NMPEAMETHbIE PE3YJIbTAThI
10 knacc

B nporecce nsyuenusa kypca ¢pusuku 6asoBoro yposus B 10 kiac-

ce yUeHUK Hay4YUTCH:
— DeMOHCTPHPOBATh Ha IIpHUMepax PoJib U MecTo (pusuku B (op-

14

MHUPOBAaHUU COBPEMEHHOII HAYyUYHON KapTHUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEeXHUKU W TEeXHOJIOTUM, B IPAKTUUECKOUN Haes-
TeJbHOCTH JIIOLE;

YUYUTHIBATH IPAHUIBI IPUMEHEHUS N3YUEHHBIX (DUBUYECKUX MO-
Iejieii: MaTepuajJbHasA TOUKA, MHEPIMAJbHadA CHCTEMAa OTCUETA,
uoeaNabHBIN r'a3; MOJEJNN CTPOEHUsS ra3oB, KUIKOCTEN W TBEP-
IBIX TeJI, TOUEUHBIN 9JIEKTPUUYECKUH 3apAL IPU PelreHun (Qhusu-
YeCKUX 3ajady;

pacmo3HaBaTh ()U3UUECKUE SABJIEHUs (IPOILECChI) U O0BACHATH
WX Ha OCHOBE 3aKOHOB MEXaHUKU, MOJEKYJIAPHO-KWHeTHUYe-
CKOIi TEOPUU CTPOEHUS BEIeCTBA U 3JEKTPOIUHAMUKU: PABHO-
MepHOe ¥ PAaBHOYCKOPEHHOE NPAMOJHUHEeIHOe NBUIKEHUE, CBO-
0onHOE TajeHUe TeJl, ABUKEHUE II0 OKPYKHOCTHU, MHEPIUd,
B3auMogelicTBue Tea; AudPysus, OPOYHOBCKOE ABUIKEHUE,
CTPOEHUE KUIKOCTEN U TBEPABIX TeJI, U3MEHeHUe 00bEMa TeJt
npu HarpeBaHuM (OXJa'KIeHUU), TEIJIOBOe paBHOBecHe, WCIIa-
peHUe, KOHAeHcalud, [JIaBJIeHNe, KPUCTAJNIN3allus, KUIIeHNe,
BJIAJKHOCTH BO3IyXa, IIOBBIIIEHVE NABJEHUA rasa IPU ero Ha-
TpPeBaHUU B 3aKPBHITOM COCY/e, CBA3b MEXKAY ImapaMeTpaMu Co-
CTOSHUA r'a3a B U30IIPOIeCcCax; 9JeKTPU3AIUA TeJ, B3auMOIeH-
CTBUE 3apALOB;

ONKICHIBATh MeXaHUUECKOe ABUIKEHUE, MCIOJb3ydA (husmueckue
BEeJIUUMHBI: KOOPAUHATA, IIyTh, IIepeMeIleHne, CKOPOCTh, YCKO-
peHme, Macca Teja, CUJa, UMIYJbC Teja, KNHETHYecKas sHep-
Tud, IOTEeHIMaJIbHAaA Y9HEPTUs, MeXaHUUYecKas pabora, MeXaHU-
yecKasd MOIIHOCTH; IIPU OINMCAHUU IIPABUJIBHO TPAKTOBAThL (hu-
3UYECKUI CMBICJI MCIIOJb3YEMbIX BEJIUUNH, X 0003HAUEHUA U
eIUHUIILI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UUe-
CKYIO BEJIMUUHY C JPYTUMU BeJIUUNHAMU;

ONMCHIBATH M3YUEHHBIE TEILJIOBBIE CBOIICTBA TEJ W TEILJIOBBLIE
ABJIEHUA, UCIOJb3yA (pU3MUecKue BeJIMUUHBI: AaBJIeHUEe rasa,
TeMIlepaTypa, CpenHAA KUHEeTUUYecKas dHEPTUs XaoTUUEeCKOTO
JBUI)KEHUS MOJIEKYJ, CPeJHAA KBaJgpaTudyecKas CKOPOCTH MO-
JEeKyJI, KOJMYECTBO TeIlJIOThl, BHYTPEHHsSd dJHeprus, pabdora
rasa, Koa(pGuueHT I0Je3HOr0 JeHCTBUA TEILJIOBOTO ABUTaTe-
JIs1; IPU ONKMCAHUY IIPABUJIBHO TPAKTOBATh (GU3UUECKUIT CMBICT
WCIIOJIb3yEeMbIX BEJIWUYUH, UX 0003HAUEHUA U €JUHUIILI, HAXO-
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OUTH (pOPMYJIbI, CBA3BIBAIOIINE NAHHYIO (PU3UUECKYIO BeJIUUU-
HY C APYyIruMHK BeJIMYNHAaAM,;

OIIMCBIBATh HM3Yy4YEHHBIEC 3JIEKTPHUYECKUe CcBOIiCTBa BelllecTBa n
JIeKTpUYeCKre ABJeHUsS (IPOIecChl), MCIIONL3YA (pusmduecKue
BEeJINUNHBI: DJIEKTPUUYECKUN 3apsm, dJeKTpuuyecKoe IMoJie, Ha-
OPAKEHHOCTD, MIOTEHITNAJ, PA3HOCTh IIOTEHITNAJIOB; IIPU OIIMCA-
HHUU IIPaBUJIBHO TPAKTOBaThb (pI/IBI/I‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YE€MBIX
BeJIMUNH, UX O0O3HAUEHUS U eTUHUIIbI; YKasbIBaTh (DOPMYJIBI,
CBA3BIBAIONINE JAaHHYIO (DU3UUYECKYIO BEJIMUUHY C APDYTUMU Be-
JINYMHAMU,

aHAJIU3UPOBATH (PUBUUECKIE IPOIeCCHI U ABJIEHUS, UCIIOJIb3Y s (hu-
3UUeCKMe 3aKOHBI 1 IPUHIUIILI: 3aKOH BCEMUPHOI'0 TATOTeHUs, I,
IT u III 3akous HblOTOHA, 3aKOH COXPAaHEHUA MEeXaHNUYECKOH 9HeP-
', 3aKOH COXPaHE€HUA NMMIIYJIbCAa, IIDMHIIUII CYyII€PIIO3UIIN CUJI,
IPUHITUII PABHOIIPABUSA MHEPIIUAIBLHBIX CHCTEM OTCUYETa; MOJIEKY-
JAPHO-KWHETUYECKYIO TEOPUIO CTPOEHUS BeIllecTBa, ra3oBbIe 3a-
KOHBI, CBA3b CpeaHell KMHeTUUYECKOM SHePruy TEeILJIOBOI'O IBUKe-
HUS MOJIEKYJI ¢ aDCOJIIOTHOM TeMIIepaTypoii, IePBbIA 3aKOH TEPMO-
IVHAMUKIN; 3aKOH COXPAHEHUS SJEKTPUUECKOro 3apsma, 3aKOH
KyJiioHa; mpu 3ToM pasanyaTrh CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA,
ero MaTeMaTHUecKoe BbIpasKeHUe W YCJIOBUSA (TPaHUIlbI, 00JIaCTH)
IIPMMEHMMOCTM ;

00'BSICHATH OCHOBHBIE IIPUHIIUITHL AeHCTBUA MAIIIWH, IIPUOOPOB U
TeXHUYECKUX YCTPOMCTB; pasjanuaTh YCJIOBUSI WX 0E30IacCHOI0
WCHOJb30BAHNSA B IIOBCEIHEBHOM KIU3HIU;

BBIIIOJIHATH 3KCIIEPMMEHTBHI IIO0 MCCJIEJOBaAHUIO (I)I/IBI/I‘IGCKI/IX AB-
JICHUHN " IIPOIECCOB C HMCIIOJIBb3OBaAHMEM IIPAMBIX M KOCBEHHBIX
M3MepeHUil: Ipu 3TOM (POPMYJIUPOBATHL IPOOJIEMY/3aauy U T'U-
OoTe3y yueOHOI'o SKCIePUMEHTa; cOOMPATh YCTAHOBKY M3 IIPes-
JI0’KEeHHOTO 000pYIOBaHMUA; IPOBOAUTH ONBIT U (POPMYJIUPOBATH
BBIBO/JBI;

OCYIIECTBJIATH IIPAMBIEe U KOCBEHHbIE M3MepeHUdA (PUINUECKUX
BE€JIMYMH; IIPU 9TOM BbIﬁI/IpaTb ONTUMAJBbHBIN CHOCO6 n3MepeHusda
" HMCIIOJIB30BaTh M3BECTHBIE METOAbI OII€EHKN norpemHoc'reﬁ nus3-
MepeHUi;

HMCCJIeOBATH 3aBUCUMOCTH MEXXAY (PU3NUYeCKUMU BeJINYNHAMU C
WCIIOJIb30BAHUEM IMPAMBIX W3MEPEeHUN: IIPU 3TOM KOHCTPYHUPO-
BaTb YyCTaHOBKY, (I)I/II{CI/IpOBaTI: pe3yabTaThl HOJ’Iy‘IeHHOﬁ 3aBU-
cuMOCTH (PUBUUECKUX BEJIIMUYUH B Buae Tabauil u rpadMKoB, Je-
JIaTh BBIBOAHBI IIO0 pe3yJbTaTaM HCCJTIE€JOBAHUA;

cobaoIaTh IpaBua 6e30IIacHOr0 TPY/AA IIPU IIPOBEAeHNI UCCIIe-
IOBaHUI B paMKax yueOHOI0 9KCIepPUMeHTa, yueOHO-1CccIeq0Ba-
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TeJbCKOU U MIPOEKTHON AeATEeJbHOCTH C MCIIOJIb30BAHUEM U3Me-
PUTENIBbHBIX YCTPOMCTB U JabOpaTOPHOT0 000PYAOBAHM;
periaTh pacuéTHBIE 3aJaul ¢ ABHO 3aJaHHOUN (pU3UUECKO Moje-
JbI0, UCTOJB3ys (pusuyuecKre 3aKOHBI U IIPUHITUIIBI; HA OCHOBE
aHaJIM3a YCJOBUSA 3aJauud BHIOMPATh (PU3UUYECKYIO MOAEb, BbI-
IeJATh (PU3NUecCKUe BEeJUUYUHBI U (POPMYJIbI, HEOOXOIMMbBIE NI
eé pelleHudA, IPOBOIUTH PACUETHI U OIEHUBATH PEAJIbHOCTDH IO-
JYUYEHHOTO 3HaUYeHUsI (PUNUECKON BEJIMUNHBI;

pemiatTh KadeCTBEHHBIE 3alauyM: BBLICTPAWMBATH JIOTUYECKU He-
TIPOTUBOPEUYNBYIO IETIOUYKY PACCYXKACHUI C OMOPOM Ha M3ydUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (hU3UUECKUEe ABJICHUS;
WCIIOJIB30BATDh IIPU PEIIeHnM YUYeOHBIX 3aJad COBPEeMEeHHBbIe WH-
dopMaIMoOHHbIe TEXHOJOTUU IJs IOUCKA, CTPYKTYPUPOBAHUAI,
WHTEPIPETAIIUY U IIPEeACTaBJICHUA yUeOHONW M HAYUHO-TOMYJIAP-
HOM wuHMOpMAaINM, TOJYUYEHHOU M3 PAa3JIUUYHBIX MCTOUYHUKOB;
KPUTHUUYECKY aHAJIU3UPOBATH MOJYUYAEeMYI0 WH(MOPMAIIUIO;
IPUBOAUTH IIPUMEPHI BKJAJA POCCUMCKUX U 3apPYOEKHBIX yUE-
HBIX-(PU3UKOB B pPa3BUTHUE HAYKHU, 00bACHEHNE IPOIECCOB OKPY-
JKaIoIero Mupa, B pa3BUTHE TeXHUKU U TEXHOJIOTHIT;
WCIIOJIb30BATH TEOPEeTHUUeCKUe 3HAHUA II0 (pU3UKe B MOBCEIHEB-
HOU KUB3HU A obecmeuyeHUss 6e30IaCHOCTU IPU OOpAaIIeHUU C
npudbopaMu U TeXHUUYECKUMHU YCTPOUCTBAMU, IJsI COXPAaHEHUSA
3I0POBbA U COOJIOMEHUA HOPM SKOJOTUUYECKOTO IIOBEJeHUs B
OKPYsKaloIleil cpeme;

paboraTh B TpyHIe C BBINOJHEHWEM PAa3JUYHBIX COIIUAJIbHBIX
poJieii, IJIAHUPOBATL PabOTy I'PYIIIIBI, PAIlMOHAJBHO pacipee-
JATh O0A3aHHOCTM U IIJIAHUPOBATH AEeATEeJbHOCTh B HECTaH-
ITapTHBIX CUTYyaIlUuAX, aIeKBAaTHO OI[eHUBATh BKJIAJ KaKI0T0 13
YYaCTHUKOB T'PYHILI B PeIlleHe pacCMaTPUBaeMoii Tpob6JIeMBbl.

11 Knacc

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

ce yUeHUK Hay4YUTCH:
— OeMOHCTPUPOBATh Ha IIpuUMepax PoJb U MecTo (pusuku B (op-
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MUPOBAHUU COBPEMEHHOI HAYUYHON KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEeXHUKW W TEeXHOJIOTUN, B IMPAKTUUECKOUN Haesd-
TEJIbHOCTU JIIOZEeH, IIeJIOCTHOCTh M eIUHCTBO (DMBUUYECKOH Kap-
TUHBI MUPA;

YUYUTHIBATH IPAHUIBI IPUMEHEHU S NU3YUEHHBIX (DUBUYECKUX MO-
Ilesieii: TOUeUHBIN DJIeKTPUUECKUN 3apal, AlepHas MoAeJb aTo-
Ma, HyKJIOHHaA MOJeJb aTOMHOTO AApa IIPU PelIeHnu puande-
CKUX 3ajJlady;
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— pacro3dHaBaTh (U3WUYECKHe ABJEHUS (IPOIeCChl) U OOBACHATH
UX Ha OCHOBE 3aKOHOB 3JIEKTPOAUHAMUKU U KBAHTOBOM (PUBUKM:
9JIEKTPUYECKas IPOBOJMMOCTH, TEIJIOBOE, CBETOBOE, XUMUUE-
CKOe, MarHUTHOE JeHCTBHS TOKAa, B3aMMOelCTBHE MarHuTOB,
5JIEKTPOMArHUTHAS WHAYKIINA, JeMCTBUEe MArHUTHOTO IMOJIS Ha
TPOBOTHUK C TOKOM UM ABMIKYIITUUNCA 3apAMN, DJIeKTPOMAarHUTHBIE
KojebaHmsa M BOJHBI, IPIMOJUHEHHOE pacupocTpaHeHue CBeTa,
OoTpaskeHue, IpejomMiieHne, UHTepPepeHnnuda, JTuPpaknud U mo-
aApus3anua cBeTa, AUCIEPCUA cBeTa; (POTOITEKTPUUECKUN ad-
deKT, cBeTOBOE IaBJieHNEe, BOSHUKHOBEHUE JIMHENYATOTO CIIEK-
Tpa aToMa BOJOPOJAa, eCTeCTBEHHAs U MCKYCCTBEHHASA paauoak-
TUBHOCTD;

— OIHMCHIBATh U3YUEHHBIE CBOMCTBA BelllecTBa (dJIeKTpuuecKre, Mar-
HUTHBbIE, OUTUYECKMEe, DJIEKTPUUYECKYIO IIPOBOAUMOCTH Pa3JIdd-
HBIX CpeZ) U dJIeKTPOMAarHUTHBIE SBJEeHUA (IIPOIECChI), MCIIOJb-
3ys (pmsmUecKUe BEJUUYWHBI: dJEKTPUUECKUN 3apsal, cujia ToKa,
9JIeKTPUYECKOEe HAIPAKEHUe, dJJIeKTPUUYECKOEe COIIPOTUBJIEHUE,
pasHocTh moTeHIuasoB, IC, pabora ToKa, MHAYKIIUSI MarHUT-
HOTO IoJsdA, cujaa Awmmepa, cuiaa JlopeHiia, HHAYKTUBHOCTb Ka-
TYIIKU, 9HEPTUS BJIEKTPUUECKOTO U MATHUTHOTO TOJIEH, Tepuos
U YacToTa KoJebaTeJbHOTO KOHTYypa, 3apsj] W CUJIa TOKa TrapMo-
HUYECKUX 3JJIEKTPOMATHUTHBLIX KOJeO0aHUil, (DOKYCHOE PacCTOos-
HUEe U ONITUYeCKAas CUJIa JWHS3BI; IIPU OMUCAHUY IPAaBUIBHO TPaK-
TOBaTh (DUBUUECKUI CMBICJ MUCIIOJIb3yEeMbIX BEJINUYUH, UX 0003HA-
YeHUA U eIUHUILI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TaHHYIO
(GpUBUUECKYIO BEIUUNHY C IPYTUMU BeJIUUMHAMU;

— OINMCHIBATH M3YyUEHHBbIE KBAHTOBbIE SBJIEHUS U IIPOIECCHI, KC-
TOoJb3yA (PUBWYECKUEe BEJWUYUHBI: CKOPOCTh BJJEKTPOMATHUT-
HBIX BOJIH, AJNHA BOJHBLI M YaCTOTA CBETA, SHEPTUA U UMIYJIbC
¢doToHa, mepuo moJypacmaga, SHEPTUsa CBA3U ATOMHBIX ANEP;
IPU OTIMCAHUU ITPABUJIBHO TPAKTOBATH (GMBUUECKUNA CMBICJ UC-
TOJBb3YEeMbIX BEeJIWYUH, UX O0O3HAUEHUS W €IUHUIIBI; YKa3bI-
BaTh (hOPMYJIbI, CBA3BIBAIOIIIME NAHHYIO (DUBUUYECKYIO BEJIUUU-
HY C APDYTUMU BeJINUYNHAMU, BHIYUCIATHh 3HAUEHUE (PUBUUECKONI
BEJIMYUHBI;

— aHaJIM3UPOBATH (PUBUUECKUE TPOIECCHl W SBJIEHUA, UCIOJb3Ys
dusuvecKue 3aKOHBI M MPUHIUIILI: 3aK0H OMa, 3aKOHBI IIOCJIE-
JIOBATEJILHOTO W IMapaJljIe;IbHOTO COeTMHEHNA TPOBOTHUKOB, 3a-
koH JKoynsa—JleHiia, 3aKOH B5JeKTPOMATrHUTHON WHIYKIIUU,
3aKOH IMIPAMOJUHENHOTO PACIPOCTPAHEHMWA CBETA, 3aKOH OTpa-
JKeHUs CBeTa, 3aKOH IMPEeJIOMJIEHUA CBeTa; 3aKOH COXpaHeHUd
SHEPruu, 3aKOH COXpPaHEeHUs UMIIYyJbCa, 3aKOH COXPaHEHU:A
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9JIEKTPUUECKOTO 3apsga, 3aKOH COXPaHEeHUA MAaCCOBOTO YMCJIA,
mocTyJaaThl Bopa, 3aKOH pagMOaKTHUBHOTO paciana; IPU 3TOM
pasamyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTH-
YyecKoe BBIpaKeHUue M YCJIOBUA (TPAaHUILI, 00JIaCTH) IPUMEHU-
MOCTH;

ompenessiTh HallpaBJIeHNe BeKTOpa MHAYKIITNY MAaTHUTHOTO ITOJIA
IPOBOAHUKA C TOKOM, CHJIBI AMIlepa u CUJIbI JIopeHIia;
CTPOUTH U OTIUCHIBATH U300pakeHme, co3gaBaeMoe IMIOCKUM 3ep-
KaJioM, TOHKOM JIHNH30Ii;

BBIIOJIHATL SKCIEPUMEHTHI IO MCCJAENOBAHUIO (PUBUUECKUX AB-
JIEHUH W TPOIECCOB C MCHOJB30BAHUEM NPAMBIX W KOCBEHHBIX
u3MepeHuii: Ipu 5ToM QOPMYJIUPOBaATh IPobJIeMy/3amauy 1 TU-
moTe3y yuyeOHOTO SKCIepuMeHTa; coOOMpPaTh YCTAHOBKY M3 IIPe-
JI0XKEeHHOTO 000pYZIOBaHMUA; IPOBOAUTH ONBIT U (POPMYJIUPOBATH
BBIBOJIBI;

OCYIIECTBJATL MIPAMbBIe M KOCBEHHBIE M3MEpPeHUA (PU3WUECKUX
BeJINUWH; IPU 9TOM BBIOMPATH ONTUMAJBHBIN CIIOCO0 M3MepeHuA
¥ HCIIOJIb30BATh M3BECTHBIE METOABI OI€HKU IOTPENTHOCTEeN 13-
MEpPEeHUI;

WCCJIeIOBATH 3aBUCUMOCTH (PU3UUYECKUX BEJIUUYUH C MCIIOJIb30Ba-
HUEeM IPSAMbBIX U3MEPEeHUI: IPU 9TOM KOHCTPYUPOBATh YCTAHOB-
Ky, GUKCHUPOBATH PE3YJIbTAThI IIOJIYUEHHON 3aBUCUMOCTHY (hUBU-
YeCKMX BeJWYMWH B BuAe Tabaul M rpadmKoB, AeJaTh BBIBOIBI
IO pesyJbTaTaM HCCJIeTOBaHUA;

cobJrIoaTh ImpaBuja 0e30IacHOTO TPyda IIPU TPOBEIeHUN HCCJIe-
JOBAHUM B paMKax yueOHOTO SKCIepHMEHTa, YueOHO-MCCIIeI0Ba-
TEeJIbCKON U MPOEKTHOMN MesATeJbHOCTU C MCIIOJb30BaHUEM W3Me-
PUTENIBHBIX YCTPONCTB U JIa00PaTOPHOrO 000OPYAOBAHU;

permiaTh pacuéTHBIE 3aJaul ¢ ABHO 3aJJaHHOUN (pU3UUYECKO Moje-
JbI0, UCTOJb3ys (pusuyuecKre 3aKOHBI U IIPUHITUIIBI; HA OCHOBE
aHaJIM3a YCJOBUSA 3aJaud BHIOMPATh (PU3WUYECKYIO MOMAEb, BbI-
IeJATh (hU3NUeCKUe BeJUUYUHBI U (POPMYJIbI, HEOOXOIMMbIE NI
eé pelleHudA, ITPOBOIUTH PACUETHI U OIEHUBATH PEAJIbHOCTDH IO-
JYUYEHHOTO 3HaUYeHUsI (PUNUECKON BEJIMUNHBI;

pemiath KadeCTBEHHBIE 3alauyM: BBLICTPAWMBATH JIOTUYECKU He-
TIPOTUBOPEUYMBYIO IETIOUYKY PACCYXKACHUI C OIMOPOM Ha M3ydUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTHU U (hU3UUECKUEe ABJICHUS;
WCIIOJIb30BATH MPHU PENIieHun yueOHBIX 3aJadu COBPeMEeHHbIe WH-
dopmMamOHHbIe TEXHOJOTUHU OJS IIOUCKA, CTPYKTYPUPOBAHUA,
WHTePIPEeTAIINY U IIPeJICTaBJIeHUSA YUeOHOU U HAYyUHO-TIOMYJIAP-
HOUW wmHQ@OpPMAIUU, IMOJYUEHHOW U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJMBUPOBATDH ITOJYyUaeMyIo MHOOPMAIIUIO;
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— O0BSCHATh IPUHIIUNLI AeliCTBUS MAIINH, IIPUOOPOB U TeXHUUe-
CKUX YCTPOMCTB; pasjinyaTh YCJIOBUS MX 0e30MACHOTO MCIOJb-
30BaHUS B IIOBCEIHEBHOU JKUBHU;

— TPUBOAUTHL IPUMEPHI BKJAJla POCCUUCKUX W 3apPyOEKHBIX Yué-
HBIX-(PU3UKOB B Pa3BUTHUE HAYKU, 00bACHEHNE IPOIECCOB OKPY-
JKAIOIEero MHpa, B PasBUTHE TEXHUKU W TE€XHOJOTHI;

— HCHO0JIB30BaTh TeOpeTUYecKre 3HAHUA M0 (DU3uKe B ITOBCEIHEeB-
HOU KUB3HU A obecmeuyeHUs 6e30IaCHOCTU IPU OOpAaIIeHUU C
npubopaMu U TeXHUYECKHMMU YCTPOUCTBAMU, AJIS COXPAHEHUS
3I0POBbA U COOJIOMEHUA HOPM SKOJOTUUYECKOTO ITOBEJeHUs B
OKPYsKalolleil cpeme;

— paboTaTh B TPYIITIE C BLIMOJHEHUEM PA3JIUUYHBIX COIIUATBHBIX PO-
Jel, IJIaHUPOBATh PAOOTy TPYIINbI, PAI[MOHAIBHO PACIIPEIEIATH
00sI3aHHOCTM ¥ ILJTAHWUPOBATH AEATEJBHOCTh B HECTAHAAPTHBIX
CUTyaIuAX, aleKBaTHO OIEHWBATH BKJIAA KaXKIOTO U3 yYaCTHU-
KOB TPYIIIILI B PeIieHre pacCMaTpPpUBaeMOi IpobJIeMbI.
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COAEPXXAHWE YYEBHOI0 NPEAMETA «®U3UKA»
(BA30BbIU YPOBEHD)

10 knacc

PA3LEN 1. ®U3UKA U METOLbl HAYYHOIO MO3HAHUA

dusmka — HayKa o mpupoge. HayuyHble METOABI TO3HAHUS OKPY-
JKaroIiero Mmupa. Posib 9KCcIepruMeHTa M TEOPUU B IIPOIlecce MO3Ha-
HUS TIPUPOJLI. OKCIEPUMEHT B (hUBUKE.

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

Posb u mecTo GpusuKu B POPMUPOBAHUU COBPEMEHHOM HAyUYHOM
KapTUHBI MUPa, B IPAKTUUYECKOU NeATEeIbHOCTHU JIIOJEN.

Hemonecmpayuu

1. AnasoroBbele W IU(PPOBBIE M3MEPUTEJIbHBIE MPUOOPHI, KOM-

TIbIOTEPHBIE JATUUKU.

PA3LIEN 2. MEXAHNKA

Tema 1. Kunematuka

Mexannueckoe nBu:keHme. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.

ITepemerienre, CKOpocThb (CpemHSAA CKOPOCTH, MI'HOBEHHAA CKO-
POCTBL) U YCKOPEHUWE MATEPUATbHOM TOUKN, UX IPOEKIINM Ha OCU CHU-
creMbl KoopamHAT. CoiKeHUe TepeMeIeHn U CI0KeHe CKOPOCTE.

PaBHOMepHOE 1 PaBHOYCKOPEHHOE MPAMOJIMHENHOE NIBUKEHUE.
T'padurmu 3aBUCHUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHUSA U IYTHU
MaTepuaJbHON TOUKMU OT BPEMEHU.

CBobogHOe TTafieHre. Y CKOpPeHue cBoOoAHOTO nagzeHua. 'padurnu
3aBHUCUMOCTH KOOPAWHAT, CKOPOCTH U YCKOPEHUA MaTepUabHOMN
TOYKU OT BPEMEHMU.

KpuBosnunueiinoe geuskeHue. [[BuiKeHMe MaTepUaIbHOM TOUKY 10
OKPYXKHOCTU. YTJIOBasA U JIMHEHadA CKOPoCTh. Ilepmon u uacrora.
ITerTpocTpeMuTEILHOE YCKOPEHME.

Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: Ciu-
IOMEeTp, ABUKEHNEe CHAPANOB, IeIHbIe U PeMeHHbIe Iepefaun.

Hemoncmpayuu

1. Mogenb cuCTEMBI OTCUETA, WMJIIIOCTPAMA KUHEMATUUECKUX

XapaKTEePUCTUK IBUKEHUA.
2. TIpeobGpasoBaHmMe OABUKEHUM C MCIIOJH30BAHUEM ITPOCTBHIX Me-
XaHUB3MOB.
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3. IlageHue Tesl B BO3MyXe W B Pa3peKeHHOM IPOCTPAHCTBE.

4. HabGaioneHne OBUIKEHHUS Tejia, OPOIIEHHOro IIoJ YIJIOM K IO-
PUBOHTY U TOPU30HTAIBHO.

5. sMepeHne YCKOPEHUsSI CBOOOLHOTO IIadeHusd.

6. HampasiieHnie CKOPOCTU IIPU ABUIKEHUU II0 OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, na6opamopnvie paGomot'

1. 3MmepeHrie MIHOBEHHOII CKOPOCTH HEPABHOMEPHOTO ABUIKE-
HUS.

2. UcciemoBaHne COOTHONIEHUS MEXKIY IIYTAMU, IPOUIeHHBIMI
TEJIOM 34 IIOCJeJOBaTeJIbHbIE PABHBLIE IIPOMEKYTKU BPEMEHU
IPY PABHOYCKOPEHHOM JBUKEHUMU.

3. IamepeHUe yCKOPEHUS ABUMKEHUA IMTapuKa B BABKON KUIKO-
CTH.

Tema 2. luHamuka

ITpuanun orHocutenbHOoCcTUu Nanunesa. Ilepsriit 3akor HrioToHA.
WuepriuaabHble CUCTEMBI OTCUETA.

Macca tesna. Cuna. ITpuHIIUT CyTIepIo3uIIuu cui. BTopoii 3aKoH
HproTona gna marepmanbHOA TouKu. Tpetuit 3akoH HbroToHa mida
MaTepuaJbHBIX TOUEK.

3akoH BceMupHOro taroreHus. Cuna taxectu. [lepBasg Kocmu-
yeckad CKOpocTh. Bec Tea.

Cuia yopyroctu. 3akoH I'yka.

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

ITocTymarenbHOe 1 BpaliaTeIbHOE IBUKEHTE a0COIOTHO TBEPO-
TO TeJa.

MomeHT cuJIBI OTHOCUTEJBHO OCHU BpalneHudA. Ilimedyo cuibl. Yc-
JIOBUSI PABHOBECUS TBEPIOTO TeJia.

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

Hemoncmpayuu

1. SIBnenme mHEPIUN.

2. CpaBHeHUE MacC B3aMMOIEHMCTBYIOIIUX TeJI.

3. Bropoii 3axou HbioToHA.

4. VIsmepeHUe cu.

5. CinokeHue cui.

! Brecs u jasee IPHBOAUTCA PACIIMPEHHBIN IepedeHb JaGOPATOPHBIX
paboT U OWBITOB, M3 KOTOPOT'0 YUYUTEJH HEeJIaeT BHIOOD IO CBOEMY yCMOTpE-
HUIO ¢ yuéToMm BeIOpanHOoro YMK u ummeroiierocss o60py/oBaHUA.
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6. 3aBUCUMOCTD CUJBI YIIPYTOCTH OT AedopMaIium.

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

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJIbIKEHUA.

9. VciaoBue paBHOBeCHs TBEPAOrO Teja. Buabl paBHOBECHUS.

Yuenuuweckuil sxcnepumenm, nabopamopHsvle pabomul

1. Usyuenue gBu:KeHUs OPYyCKa IO HAKJOHHOI IIJIOCKOCTH IO
IeicTBHUEM HECKOJIbBKUX CHJI.

2. VcciemoBaHue 3aBUCUMOCTY CUJIBI YIIPYTOCTHU OT Ae()OpPMAaIln
OPYKUHBI M PE3UHOBOT'O 00pasIia.

3. UccienoBanue yCJIOBUI paBHOBECHUS TBEPIOTO TeJja, MMeoIIe-
ro OCh BpAIlleHUs.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe

VMmyabe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MATEPUATBHBIX
TOoueK. VIMIIyJIbC CUJIBI 1 U3MEeHEeHNE UMIYJIbca Teja. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOE ABUKEHUE.

Pa6ora cunbl. MOIITHOCTD CHUJIBI.

Kunernueckasa sHeprus MaTepuaJbHOU TouKu. Teopema 00 Ku-
HETUYECKOU SHEPTUU.

ITorennuanbuada sueprud. [loTeHnuasbHasa sHePrud yIpyro ge-
dopmMupoBaHHON NPY:KUHGBL. [loTeHIIMAaIbHAA 9HEPTUA TeJia BOJIU3NU
TOBEPXHOCTU 3eMJIU.

IToTreHuaabHBbIe M HEMOTEHITUAIbHLIE CUIbl. CBA3Hh PabOTHI He-
HOTEeHITUAJNBHBIX CUJI C U3MEeHEeHNeM MeXaHUUYeCKOl 9SHepTUU CUCTe-
MBI TeJI. 3aKOH COXPAHEHUs MeXaHUUeCKOIl SHEepPruu.

Yupyrue u Heyupyrue CTOJIKHOBEHUA.

Texnuueckue ycmpoiicmea u npakmuiecKoe npumeHreHue: BO-
IOMET, KOIIED, IPYKUHHBIN NINCTOJIET, JBUXKEHUE PaKeT.

Hemoncmpayuu

1. 3aK0oH coxXpaHeHUsd MMITYJIbCA.

2. PeakTuBHOE ABU)KEHHE.

3. Ilepexon MOTEHIIMAJIBHOMN SHEPTUN B KMHETUUYECKYIO U 00paT-

HO.

Yuenuueckuil skcnepumenm, nabopamopHble pabombut

1. IsamepeHue nMIyabca Tesa, OPOIIEHHOTO TOPU30HTAILHO.

2. NccnemoBaHue COOTHOIIIEHUSI PAabOThI CUJIBI C U3MEHEHUEM Me-

XaHUYECKON SHEPTuuU Teja.
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PA3LEN 3. MONEKYNAPHAA ®U3NKA N TEPMOOWHAMUKA

Tema 1. OCHOBbI MONEKYNAPHO-KUHETMHECKOI Teopuu

OCHOBHBIE TOJIOYKEHUS MOJEKYIAPHO-KMHETUUECKON Teopumn.
BpoynoBckoe aBukenme. Huddysua. XaparkTep IBUKEHUA U B3a-
UMOJEeNCTBUA YaCTHIIL BemiecTBa. Momesin CTPOeHUs Ira30B, KUIKO-
cTeli M TBEPIABLIX TeJ M O0bsICHEHNEe CBOMCTB BeIllleCTBA HA OCHOBE
aTuX Momese. Macca mosekya. KoaumuectBo BeriecTBa. IIocTOSH-
Has ABorajapo.

TennoBoe paBHOBecme. Temmeparypa u eé msmepeHume. Illkaia
Temnepatyp lenbcus.

Mogens upeanbHOro rasza. OCHOBHOE ypaBHEHINE MOJIEKYJIAP-
HO-KUHETUUYECKOU TeOpUuHU uaeaibHOro raza. AOCONIOTHAS TeMIIe-
parypa Kak Mepa cpelHell KUHETHWUYECKON SHepTuu TemJO0BOTO
OBUKEHUA YacTHUIl rasa. 'a3oBble 3aKOHBI. ¥ paBHeHUe Menpgene-
esa—Kaamneiipona. 3akou [lanbToHa. M30ompoIiecchsl B uaeaJlbHOM
rase ¢ MOCTOAHHBIM KOJIMUECTBOM BeEIleCTBa: U30TepMa, 130X0pa,
usobapa.

TexHuueckue ycmpoiicmea u npaKkmuieckoe npumeHeHue: Tep-
MOMeTp, 6apoMeTp.

Hemoncmpayuu

1. OmpIThI, MOKAa3bLIBAIOIIME AWCKPETHOE CTPOEHIMEe BeIllecTBa,

doTorpadum MOJIEKYJ OPTaHUUYECKUX COENUHEHUN.

. OnbITEI O AUMDY3UU KUIKOCTEI 1 Ta3oB.

. Mogens OpPOYHOBCKOTO ABUIKEHUS.

. Mogens ombiTa IllTepHa.

. OTIBITHI, TOKA3bIBAIOIIME CYIIIeCTBOBAHME MEKMOJEKYIIPHOTO
B3aUMOJIENICTBUA.

6. Monenb, MJIJTIOCTPUPYIOIIAA IPUPOAY AaBJ€HUs ra3a Ha CTeH-

KU cocyna.

7. OmBITEI, MIJTIOCTPUPYIOIe ypaBHeHNe KiametipoHa, n3onpo-

IIecCHhI.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. smepeHue Macchl BO3AyXa B KJAaCCHOM KOMHAaTe.

2. UccnenoBaHWe 3aBUCUMOCTU MEXKIYy IapaMeTPaMU COCTOSHUS
uaeaabHOTO Tasa.

U W N

Tema 2. OcHOBbI TEPMOAVUHAMUKMN

TepmoarHaMUYeCKasi CUCTeMA. BHYTPEHHSA SHEPrus TePMOIU-
HaMUYECKOI CHCTEeMBI U CIIOCOOBI eé m3aMeHeHUsi. KoauuecTBo Te-
mI0THl U pabora. BHyTpeHHAA 9HEPTrusa OAHOATOMHOTO MeaJILHOTO
raza. Bugpl Temgomepesaun: TEIJIONPOBOLHOCTb, KOHBEKI[US, W3-
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JydeHUe. ¥ AeJbHas TEIJOEMKOCTh BellecTBa. KoJamuecTBO TEMJIOo-
THI IIPU TeILJIoIepesave.
ITonarue 06 aguabaTHOM mporiecce. IlepBbIii 3aKOH TepMOIMHA-
mMuku. IIpuMeHeHMe IIepBOro 3aKOHA TEPMOAMHAMUKU K M30IIPO-
meccaM. I'padpuueckada mHTepOpeTanusa paboThI rasa.
TemymoBble MamIuHbI. [IPpUHIIUTIBI AeHCTBUA TEIJIOBBIX MAIIIWH.
IIpeoGpasoBaHus sHePrUuu B TeIIOBbIX MainmHax. KIII TemmoBoit
mamuabl. [Tuka Kapuao u ero KIIII.
Bropoii 3akon TepmommHaMuku. HeoOpaTuMMOCTH IIPOITECCOB B
npupoge. TensoBrle fBUTaTEIN. DKOJOTUUECKYE TPOOJIEMBI TEILJIO-
SHEPreTUKU.
Texnuuecrkue ycmpoilcmea u npaKmuyeckoe npumeHeHue: IBU-
raTejib BHYTPEHHETO CTOPaHMUA, OBITOBOM XOJOAUJIbHUK, KOHIUITU-
OHEp.
Hemonecmpauuu
1. lIameHeHUe BHYTPEHHEN SHEePruu Teja IIPU COBEPIINEeHUHU pa-
6OTHI: BBIJIET HNPOOKU M3 OYTHLIKU IIOM OEHCTBUEM CXKATOTO
BO3Iyxa, HarpeBanue sdupa B JATYHHON TPYyOKe IIyTEM Tpe-
HUA.

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

3. OmpIT o agmabaTHOMY pPACIIMPEHUI0 BO3ayxa (OIBIT C BO3-
OYIIHBIM OTHUBOM).

4. Mopgenu mapoBOil TypOWHBI, ABUTATEJsS BHYTPEHHEro cropa-
HUA, PEAKTUBHOTO IBUTATEJI.

Yuenuuweckuil skcnepumenm, nabopamopHble pabombst

1. NamepeHnue yaeabHOI TEIJIOEMKOCTH.

Tema 3. ArperaTtHbie COCTOSIHMA BeLLeCTBa.
®dazoBble nepexoabl

ITapooOpasoBanmne M KOHAeHcalus. lciapeHue u KHUIIEHUE.
BrasxkaoCcTh Bodayxa. HacrwIlmeHHBIN nap. YaeJdbHad TemJjoTa Ia-
poob6pasoBaHusaA. 3aBUCUMOCTL TeMIIEPATYPhl KUIIEHUS OT HdaBJe-
HUA.

Teépmoe Teno. Kpucranaunueckue u amop@HbIe Tejia. AHU30TPO-
OusA CBOMCTB KpucTaaiaoB. sKuakme Kpucrairasl. CoBpeMeHHbBIE Ma-
Tepuasbl. IliaBieHWe U KpUCTALJIU3AIlUSA. YAedbHas TeIaoTa
JIaBJICHUSA.

VYpaBHeHHe TeILIOBOTO OaJiaHca.

Texnuueckue ycmpoiicmea u npaKkmuyieckKkoe npumMeHenue: TU-
TPOMETP U IICUXPOMETDP, KAJIOPUMETDP, TeXHOJOTUU TOJYUEHUI CO-
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BPEMEHHBIX MAaTePUAJIOB, B TOM UNCJIe HAHOMATEPUAJIOB, M HAHO-
TEeXHOJIOTUMU.

Hemonecmpauuu

1. CBoiicTBa HACBIIIIEHHBIX TIAPOB.

2. Kunenue npu mOHMKEHHOM JaBJIEHUN.

3. Crroco0bI M3MepeHus BJIAKHOCTH.

4. HaburoneHue HarpeBaHUsS U ILJIABJEHUA KPUCTAJINYIECKOTO

BeIllecTBa.

5. lemoHcTpaIusa KPUCTAJIOB.

Yuenuuecrkuii skcnepumenm, nabopamopHnsie pabomut

1. lsamepeHue BJIa’KHOCTH BO3AyXa.

PA3LEN 4. 3NEKTPOOUHAMUKA
Tema 1. IneKTpocTaTuka

AJIeKTpusanua Tea. DJIeKTPUUEeCKUN 3apAn. [[Ba Buaa 5JIeKTPU-
YeCcKUX 3apAN0oB. IIDOBOOHUKY, AUAJIEKTPUKU U OJYIIPOBOAHUKU.
3aKOH COXpaHEeHUs 3JIeKTPUUECKOTO 3apAa.

BzaumogeiicTBue 3apanoB. 3akoH KyoHa. jeKTpuuecKkoe moJe.
Hanps:K€éHHOCTD 5JIeKTPUYEecKOoro nojsd. [IpuHIIHII CyIepIIo3uIiinu.
CuoBble JIMHUYU 9JIEKTPUYECKOTO IT0JIA.

Pabora cun snerTpocratuueckoro mosia. Ilorennuan. PasHocTs
moTeHInajaoB. IIPOBOMHUKN M OUIJIEKTPUKU B DJIEKTPOCTATHAYE-
ckom moJie. [lusaekTpuuyecKas MPOHUIIA€MOCTb.

ANeKTPoEMKOCTh. KoHaeHCcaTOP. OJIeKTPOEMKOCTD IIJIOCKOT0 KOH-
IeHcaTopa. DHEepPruA 3apAKeHHOT0 KOHAeHcaTopa.

Texnuueckue ycmpoiilcmea u npaKmuieckoe npumeHeHue:
SJIeKTPOCKOII, 9JIEKTPOMETD, 9JeKTPOCTATUUYECKAs 3all[UTa, 3a3eM-
JeHUe BJIEKTPONPUOGOPOB, KOHIEHCATOD, KCEPOKC, CTPYHHBIN IPUH-
Tep.

Hemoncmpayuu

1. YeTpoiicTBO U NPUHIIUN AeHCTBUS dJEKTPOMEeTpa.

2. BzaumogeiicTBre HasIeKTPU30BAHHBIX TeJI.

3. DJIEeKTPUUECKOe II0JIe 3apPAKEeHHBIX TeJ.

4. IIpoBOOAHUKK B 3JIEKTPOCTATHUYECKOM IIOJIE.

5. deKTpocTaTuyecKasi 3allfuTa.

6. JusyIeKTPUKU B 9JIEKTPOCTATUUECKOM IIOJIE.

7. 3aBUCUMOCTBH 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHAEHcaTopa OT
IJIOIIAAY IJIACTUH, PACCTOSAHUS MEXKIY HUMU U TUIJIEKTPHU-
YeCKO HPOHUIIAeMOCTH.

8. JHeprusa 3apAKEeHHOTO KOHAEHcaTOPA.

Yuenuuecrkuili skcnepumenm, nabopamopHble pabomut

1. NamepeHue 9JIeKTPOEMKOCTU KOHAEHCATOPA.
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Tema 2. M0OCTOAHHDBIN 3NEKTPUYECKUI TOK.
ToKu B pa3nnyHbix cpepax

DJIEKTPUUYECKUN TOK. Y CJIOBUSA CYIIIECTBOBAHUSA DJIEKTPUUECCKOTO
Toka. Ucrounuku Toka. Cusa ToKa. IlocTOAHHBIN TOK.

Hanpsasxkenue. 3akon OmMa nasa yJacTKa IeHH.

AJIeKTPUUECKOe COIPOTHUBJIEHUWE. ¥ IeJbHOe COIPOTUBJIEHUE Be-
mrectBa. IlociieoBaresibHOe, MapajjielbHOE, CMEIIaHHOEe COequHe-
HUEe TTPOBOTHUKOB.

PabGora snexTpuueckoro Toka. 3akoH :xoynas — Jlenma. Morir-
HOCTb 9JIEKTPUUYECKOTr0 TOKA.

AIIC u BHyTpeHHee COIIPOTUBIIEHNE NCTOUYHNKA ToOKa. 3aKoH Oma
IJIS TIOJHOUM (3aMKHYTOU) 9JIEKTPUUYECKON Ilenn.

AJIeKTPOHHAsA IIPOBOAWMOCTbL TBEPABIX METAJIJIOB. 3aBUCU-
MOCTb COIIPOTHUBJIEHUA METAJJIOB OT TeMruepaTypbl. CBepXIPOBO-
IUMOCTD.

AJIeKTpuUYecKnil TOK B BaKyyme. CBoHicTBa 3JI€KTPOHHBIX IIyU-
KOB.

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

AJIEKTPUUECKUI TOK B 9JIEKTPOJIUTAX. DJIEKTPOJIUTIUECKAA TUC-
conuanusa. JJIeKTPOJINnS.

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

Texnuueckue ycmpoilcmea u npaKmuyeckoe npuMeHeHue: aM-
mepMeTp, BOJIBTMETD, PEOCTAT, NCTOUHUKHU TOKa, sJIEKTpOHATrpeBa-
TeJIbHBbIE IIPUOOPHI, 9JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETD
COIPOTUBJIEHUS, BAKYYMHBIN OUOJ, BJIEKTPOHHO-JIyUYeBas TPyOKa,
TePMUCTOPBI U (DOTOPE3UCTOPHI, MOJYIPOBOAHUKOBEIN AUOM, Tajlb-
BaHUKA.

Hemoncmpayuu

1. smepeHmMe CUJIBI TOKA U HATIPAYKEHUA.

2. 3aBUCHUMOCTb CONPOTUBJIEHUSA MUJINHIPUUYECKUX ITPOBOITHU-

KOB OT JJINHBI, IJIOIAAH IIOIIePeYHOT0 CeUeHU U MaTepuasia.

3. CMenranHoOe coeIMHEHNEe IIPOBOJHUKOB.

ITpamoe usmepenune IIC. KopoTkoe 3aMbIKaHUe raJibBaHue-
CKOTO 3JIeMEeHTa U OIleHKa BHYTPEHHEr0 CONMPOTUBJIEHUS.
3aBUCUMOCTh COIIPOTUBJIEHUA METaJIJIOB OT TeMIIepaTyphI.
IIpoBOAMMOCTDE 5JIEKTPOJIUTOB.

HckpoBoil paspan 1 IPOBOAUMOCTL BO3LyXa.
OIHOCTOPOHHSAA MPOBOAUMOCTh AUOZA.

-

P&
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Yuenuueckuil saxcnepumenm, nabopamopHsle pabomut

1. NsyueHne CMEIIaHHOTO COeIUHEHUS PEe3NUCTOPOB.

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

3. HabOmromeHne 3JIeKTPOJIn3a.

MEXMNPEAMETHbBIE CBA3N

WNzyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 kjacce ocy-
IIECTBJISAETCA C YUETOM COJEPIKATEIbHBIX MEKIPEJMETHBIX CBA-
3eii ¢ KypcaMu MaTeMaTUuKW, OWOJIOTUU, XUMUHU, Teorpaduu u
TEeXHOJOTUH.

Mesxnpedmemnovie NOHAMUA, CEA3AHHbBLE C U3YLeHUeEM
Mmemodo6 HAYwLHO20 NO3HAHUSA: ABJIeHNe, HAYUYHBIN (DaKT, TUIIO0-
Tesa, GusnUecKas BeJUUNHA, 3aKOH, TEOPUA, HAOIIOAeHNe, SKCIIe-
PUMEHT, MOJeJUPOBaHUE, MOIEJb, NU3MepeHue.

Mamemamuka: pelleHNe CHUCTEMBl YpaBHEHHUH; JuHeWHasa
dyurnua, napabosa, runepbosa, ux rpa@mKU U CBOHCTBA; TPUTO-
HOMeTpHUecKrne (PYyHKIMU CUHYC, KOCUHYC, TAHTeHC, KOTAHTEeHC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPA U UX IIPOEK-
UM Ha OCH KOODAUWHAT, CJIOKEHUE BEKTODPOB.

Buonozua: MexaHWUEeCKOe ABUIKeHUE B 'KUBOI Ipupoze, Jud-
dbysus, ocmoc, TeImI000MeH JKUBBIX OPTAHU3MOB (BUABI TEIJIOTEpe-
Iauu, TEIJIOBOe DPaBHOBECHE), 9JIEeKTPUUECKUE SABJIEHUSA B SKUBOI
mpupoze.

Xumusn: OUCKPETHOE CTPOEHMWE BeIleCTBa, CTPOEHUE aToMa,
MOJIb BeIlleCTBa, MOJIAPHAS Macca, TEIJIOBBIe CBOIiCTBa TBEPIBIX
TeJ, JKUIKOCTEHl M Tas3oB, 9JIEeKTPUUYECKUEe CBOICTBa METAJLJIOB,
rajgbBaHUKA.

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

Texnonozus: npeoGpasoBaHMe IBIKEHUH C MCIOJIbB30BAHUEM
MeXaHu3MOB, YUET TPEHUSA B TeXHUKE, MOAIINIHUKN, UCII0JIb30Ba-
HUe 3aKOHA COXPAHEHUs MMOYJbCa B TeXHUKe (BOOOMET U T. II.),
IBUTATEJIb BHYyTPEHHETo CrOpatusi, rapoBas TypOuHa, OBITOBOM X0-
JIOAUIBbHUK, KOHIUIMOHED, TEXHOJOTUU MTOJYUeHUsT COBPEMEHHbBIX
MaTepuaioB, B TOM YKCJie, HAHOMATEPUAJIOB U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAA 3aIllUTa, 3a3eMJIeHNE 3JIEeKTPOIPUOOPOB, Kce-
POKC, CTPYHHBIM NTPUHTED, JJEeKTPOHATrpeBaTeJbHBbIE TPUOOPHI,
BJIEKTPOOCBETUTEIbHBIE IPUOOPHI, raJbBaHUKA.
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11 knacc
PA3SLEN 4. 3NEKTPOONHAMUKA

Tema 3. MarHutHoe none. INEKTPOMarHMTHas UHAYKUUA

ITocTossHHBIE MarHUTBHI. B3amMonecTBUE ITOCTOSHHBIX MAarHU-
ToB. MarautHoe mnoJjie. BeKTop MarHuTHON mHAyKIuu. IIpmHIun
cynepnosunuu. JImHUM MarsmTHOU WHAYKIUUN. KapTuHa JuHUHA
MAaTrHUTHON WHIYKIIUU IIOJISI IIOCTOSIHHBIX MArHUTOB.

MaruuTHOe 10oJie IPOBOAHUKA ¢ TOKOM. KapTwHa JUHUNA TOJIA
IJIMHHOTO IIPAMOTO IPOBOAHUKA U 3aMKHYTOT'O KOJBIIEBOTO IIPOBOJI -
HUKAa, KaTYIIKu ¢ TokoM. OmbIT Ipcrena. BsaumomeiicTBue mpoBo-
OHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJb U HallpaBJIeHUE.

Cuna JlopeHiia, e€ MOIyJIb 1 HAIIpaBieHne. [[BrKeHre 3apsa:KeHHON
YACTUIILI B OJHOPOTHOM MATHUTHOM moje. Pabora cuibl JIopeHrtia.

SBiaeHUE 3JIEKTPOMATHUTHON MHAYKIUU. IIoTOK BeKTOpa Mmar-
HuTHON mHAYKNuU. IC mHAYKIUM. 3aKOH 3JEKTPOMarHUTHOM
nHayKknuu Papanges.

BuxpeBoe saekTpuueckoe mose. IC MHAYKIIUU B TPOBOTHUKE,
OBUIKYINEMCS [IOCTYIIATeJIbHO B OJHOPOLHOM MATHUTHOM IIOJIE.

IIpaBuno Jleura.

NunykTuBHOCTD. fIBIeHMe camonmHAYKInU. DJ[C caMOMHAYKITNN.

DHeprusa MAaTHUTHOTO IOJIA KaTYIIIKU C TOKOM.

DJIEKTPOMATHUTHOE II0JIE.

TexHnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: Io-
CTOSAHHBbIE MaTHUTBI, 3JIeKTPOMATHUTHI, SJIEKTPOABUTATENb, YCKO-
puUTenu sJeMeHTapPHBIX YaCTHUIl, UHAYKIIMOHHASA TIe€Yb.

Hemoncmpayuu

1. OTKJIOHEHUE 3JIeKTPOHHOTO MMyYKa MATrHUTHBLIM II0JIEM.

2. JIUHUY MarHUTHOTO TIOJIS.

3. BzaumogeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

4. Cuna Amiepa.

5. HeticTrBue cuuibl JIopeHIIa Ha MOHBI SJIEKTPOJINUTA.

6. fABIeHMe SJIEKTPOMATHUTHON MHAYKITUHI.

7. IIpaBuno Jleura.

8. 3aBucumocts IC MHAYKIIUU OT CKOPOCTM M3MEHEHUS Mar-

HUTHOTO IIOTOKA.

9. fABIeHUMe CAMOMHIYKITNH.

Yuenuuwecrkuil akcnepumenm, nabopamopHble pabombut

1. Mlsyuenre MAarHUTHOTO HOJIS IPOBOJHUKA C TOKOM.

2. UccnemoBaHue OeNCTBUS IIOCTOSAHHOTO MAarHuTa Ha PaMKy C

TOKOM.
3. NccnemoBanue ABJIEHUA SJIEKTPOMATHUTHON MHAYKITUH.
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PA3LEN 5. KONEBAHWA N BOJIHbI

Tema 1. MexaHnuYecKue U 31EKTPOMArHUTHbIE KonebaHus

Konebarenpnasa cucrema. CBOOOAHBIE MeXaHHUYeCKHE KOJIeOAHMS.
Tapmonunueckue Kosmebanusa. Ilepuon, yactora, ammiuTyaa u dasa Ko-
gebanuii. IIpy:KUHHBIN MaATHUK. MaTeMaTuuecKUil MasTHUK. ¥ paB-
HeHNe TapMOHUYECKUX Kosjebanuii. KuHemaTuyeckoe u JUHAMUYECKOE
oIrcaHue KoJebaTeJbHOTO ABMKeHUsA. lIpeBpallieHue SHEpPruu IIpPu
TapMOHWUYECKUX Koebauuax. CBA3b aMILIUTYAbI KOJIe0AHMN NCXOTHOM
BEJIMYUHBI C aMILIATYIaMU KOJe0AHUH €€ CKOPOCTH U YCKOPEHUs.

Konebarenbubiii KoHTYyp. CBOOOIHBIE 9JI€KTPOMATHUTHBLIE KOJeba-
HUA B UIeaIbHOM Ko0JebaTeJIbHOM KOHType. AHaJIOrusa MeKIy Mexa-
HUUYECKUMU 1 SJIeKTPOMATHUTHBIMU KoJebauusamu. Popmysa Tomco-
Ha. 3aKOH COXPaHEHUA SHEPTUN B MeaIbHOM K0JIe0aTeTbHOM KOHTYPE.

Briny:xknenable MexaHUUecKue KojebaHus. Pesonamc. Bruiay:k-
IeHHbIe 3JIeKTPOMATHUTHBIE KOJIe0aHUA.

IlepemenHbIfi TOK. CUHyCOUDAIbHBIN HepeMeHHBIA TOK. Morrl-
HOCTb IIePEeMEHHOT'0 TOKa. AMILINTYIHOE U AeHCTBYIOIee 3HaUeHe
CHUJIBI TOKA YW HAIPSKEHUS.

Tpauchopmarop. ITpousBoacTBO, IIepenaua u moTpedaeHMe DIIEK-
TPUUYECKON SHEPTruu. IKOJOTUUYECKUEe PUCKU IIPU ITPOU3BOACTBE
9JIeKTposHeprun. KyabTypa MCIIOIb30BaHUSA 9JIEKTPOIHEPTUH B TI0-
BCEIHEBHOM JKUBHU.

Texnuueckue ycmpoilcmeéa u npaKmuiecKkoe npumeHenue:
SJIEKTPUUYECKUI 3BOHOK, I'€HepaTop IIePeMEHHOIr'0 TOKa, JUHUU
sJIeKTpoIepeaad.

Hemonecmpayuu

1. UccnemoBaHue mapaMeTpPoOB KoJiebaTeJbHOM cucreMsbl (IIpy-

SKUHHBIN MM MaTeMaTUYeCKUHU MaATHUK).

2. HaGOmromeHue 3aTyXarolnx KOJIe0aHU.

3. UccinemoBaHue CBOMCTB BBIHYIKIEHHBIX KOJIeOAHMIA.

4. HabGmromeHne pesoHaHca.

5. CBoOOgHBIE 2JIEKTPOMATHUTHBIE KOJIEOaAHUA.

6. OcruaorpaMMBbl (3aBUCUMOCTH CHUJIBI TOKA U HATIPSIKEHUA OT

BpPeMeHU) JJIsl 9JIEKTPOMArHUTHBIX KOJe0aHUH.
7. Pe3oHaHC IIpU MOCJIEIOBATEJIHHOM COEIUHEHUN PE3nCTOpa, Ka-
TYIMIKY UHIYKTUBHOCTY ¥ KOHJEHCATOpA.

8. Mogesnb JUHUU dJIeKTpOIepesayun.

Yuenuueckuil skcnepumenm, nabopamopHble pabombut

1. NccrnenoBanue 3aBUCUMOCTHU IIepuofa KoJiebaHUIT MaTeMaTH-

YeCKOro MasATHUKA OT IIapaMeTPOB K0JebaTeJbHON CHUCTEMBbI.

2. UccnenoBaHue mepeMeHHOr0 TOKa B I[eIIN U3 II0CJIeA0BaTeIbHO

COeIUHEHHBIX KOHJEHCATOPa, KATYIIKU U JIAMIIOUKH.
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Tema 2. MexaHuyecKue U 31IeKTPOMArHUTHbIE BOJIHbI

MexaHnueckue BOJIHBI, YCJI0BUA pacupocTpaunenusd. I[lepuoxn. Cko-
POCTh PacCIpOCTPaHEHUA W AJUHA BOJHBI. IlomepeuHble U IPOIOJIb-
Hble BOJIHBI. VIHTepdepeHIna 1 TudpaKIinad MeXaHUUeCKUX BOJIH.

3BykK. CropocTs 3ByKa. I'poMKoCTs 3ByKa. Bricora Tona. TemOp
3BYKa.

OJEeKTPOMATrHUTHBLIE BOJHBI. ¥ CJIOBUA M3JIyYeHUA DJICKTPOMAr-
HUTHBLIX BOJIH. BauMHasa opueHTaI s BEeKTOPOB K, B, vB 9JIEKTPO-
MarHuTHOI BojsHe. CBo#iCcTBA 9JIEKTPOMATHUTHBIX BOJIH: OTpaKe-
HUe, IpeJIoOMJIeHNe, IOJIPU3aIusi, JUPPaKIusi, HHTePPEePeHIIUus.
CKOpPOCTD 9JIEKTPOMATrHUTHBIX BOJIH.

Illxama »JeKTPOMAarHUTHBIX BOJH. lIpuMeHeHuHe sJeKTpomar-
HUTHBIX BOJH B TeXHUKE U OBITY.

IIpuHIIUIIBI paAUOCBA3U U TeJeBUAeHUs. Paguosoranus.

AJIeKTPOMAarHUTHOE 3arpsA3HeHNe OKPY:Kalolleil cpeasbl.

TexHuueckue ycmpoiicmaea u npaKmuyeckoe npuMeHeHue: My-
3BIKAJIbHBIE MHCTPYMEHTHI, YIbTPA3BYKOBAsA JUATHOCTUKA B TEXHU-
Ke W MeOuIlMHe, pajxap, PAgUOIPUEMHUK, TeJIeBU30D, AHTEHHA,
tenedor, CBU-meus.

Hemonecmpayuu

1. O6paszoBaHMe W paCIpPOCTPAHEHWE MOMEPEUYHBLIX U IPOAOJIb-

HBIX BOJIH.
2. KouseoOiromnieecsa Tejio KaK MCTOUYHUK 3BYKa.
3. HabGuromeHue oTpakeHs U MIPEJIOMJIEHUST MeXaHUUYeCKnX BOJIH.
4. Haburonenue mHTepdepeHIInY U AUGPAKIINN MeXaHUUECKUX
BOJIH.

5. HaGuioneHue cBA3WM I'POMKOCTH 3BYKa M BBICOTHI TOHA C aM-
IJINTYAOM U YACTOTOM KoJieOaHMI.

6. VccienoBaHue CBOMCTB 9JIEKTPOMATrHUTHBIX BOJH: OTPasKeHUe,
IpeOMJIeHUEe, TOJNAPUI3ANINA, TUPPAKIINA, THTEPHEPEHITUA.

Tema 3. OnTuKa

TeomeTpuueckas omnTuka. IIpaMoamHeliHOe pacIpocTpaHeHue
cBeTa B OJHOPOAHOI cpene. JIyu cBera.

OTpaskeHue cBeTa. 3aKOH OTpaskeHUs cBera. IlocTpoeHue u30-
OpaskeHU# B IIJIOCKOM 3epKaJe.

IIpenomienune ceera. 3aKOH IIPEJOMJIEHNS cBeTa. AOCOJIOTHBINA
moKasaTeJib mpesomyieHusa. [loqHOe BHyTpeHHee oTpaskenue. Ilpe-
IeJIbHBIN YroJ IIOJHOTO BHYTPEHHEro OTPAKeHUsd.

Hucnepcus cBera. CioKHBINA cocTaB 6esioro cBera. IIBer.

CobGuparolue 1 paccenBaroiire JUH3bI. Toukasa guasa. Poryc-
HOEe pacCTOsHWEe W ONTHUecKas CuUJia TOHKOU juH3bI. IlocTpoeHue
n300pakeHuil B COOUPAIINX U paccenBaroIux Juasax. Popmyia
TOHKOM JIMH3bI. ¥ BeJIMUeHIe, JaBaeMoe JMH30M.
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Ilpemensl IPUMEHNMOCTH I'€OMETPUUECKON ONTUKUI.

BousnoBas ontuka. MuTepdepennusa cBeta. KorepeHTHbIE NCTOYHM-
KU. YCJIOBUSA HAOTIONEHNA MAaKCUMYyMOB I MUHIMYMOB B MHTEeP(epeH-
IIMOHHOI KapTUHE OT ABYX CHH(A3SHBIX KOT€PEHTHBIX MCTOUYHUKOB.

Hudpaxiua ceera. [JudpaKkinuonHaa pelnéTKka. ¥ cIoBue HabIio-
IeHUsl TJIAaBHBIX MAKCUMYMOB IPU MMaJAeHUU MOHOXPOMATHUUECKOTO
cBeTa Ha AU(PPaAKIIMOHHYIO PEIIETKY.

ITonapusamusa ceera.

TexHnuueckue ycmpoilcmaa u npaKkmuyeckKkoe npumenerue: O4Ku,
ayma, ¢oToamiapar, IIPOeKIIMOHHBIN ammapar, MUKPOCKOI, Teje-
CKOII, BOJIOKOHHAA OUTHKA, TUPPAKIINOHHAA PEIIETKA, TOJAPOUL.

Hemonecmpayuu

1. IIpamoanHeiiHOe pacIpoCTPaHeHNe, OTPAYKeHNe U IIPeJOMIe-
Hue cBera. OnTuyecKue NPUOOPHI.

ITonmoe BHyTpeHHee oTpaskeHue. Moaeab cBeTOBOA.

. NccrmemoBanme cBOMCTB m300paskeHnii B TMH3AX.

Mopenin MUKPOCKOIIA, TEJIECKOIIa.

Hao6nonenne naTepepeHiny cBeTa.

Hab6uronenue nudpakiuu ceTa.

. Habmronenue nucnepcuu cBeTta.

ITonryuenue ciexTpa ¢ IIOMOIILIO IPU3MEI.

. ITonyueHue creKTpa ¢ IMOMOINBIO TUMPAKIITUOHHON PEIETKH.
10 HabatomeHue mossapusaliiy CBeTa.

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

2. UccrnemoBaHue CBOMCTB M300paskKeHU B JIMH3aX.

3. HabGmromenune mucmepcuu cBeTa.

PA3LEN 6. OCHOBbI CMELNANBHOM TEOPUN OTHOCUTENBLHOCTU

I'paHuIlbl IPUMEHUMOCTH KJaCcCUUECKOH MexaHuKu. IlocTyraTsl
TEOPUU OTHOCUTEJIHLHOCTU: NHBAPUAHTHOCTh MOJYJISA CKOPOCTHU CBe-
Ta B BAKyyMe, IIPUHIIUII OTHOCUTEJIbLHOCTH JNHIIITEIIHA.

OTHOCUTEJILHOCTh OHOBPEMEHHOCTU. 3aMe/IJIeHIIe BPeMeHH! U CO-
KpallleHne AJUHBI.

DHeprusa U UMIYJIbC CBOOOAHONM YaCTUIIHI.

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

©WNS U AW

PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAHTOBOW ONTUKMU

doTtonbl. Popmysia Ilmanka cBsa3u sHepruu (POTOHA C €0 YacTo-
TOW. JHEPTUsd U UMITYJIbC (POTOHA.
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OrkpeiTre u uccaegosanue poroadderra. OusiTel A. I'. Crosero-
Ba. 3akoHbI poToadPerTa. YpaBHeHNe JUHIITEHA 1 hoToaddek-
ta. «KpacHas rparuma» gorosdderra.

HaBnenue cBera. OmsiTel I1. H. JleGemena.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumererue: do-
TOSJIEMEHT, (DOTOMATUUK, COJITHEUHAsA OaTapesi, CBETOAUOMI.

Hemonecmpayuu

1. ®oroshderT Ha yCTAHOBKE C IIMHKOBOI IIJTACTUHOM.

2. UccrnemoBanue 3aKOHOB BHeITHETO (oToaddeKTa.

3. CeeTonuog.

4. ConneuHas 6arapes.

Tema 2. CrpoeHue atoma

Mopens atoma Tomcona. OunrwiTel Pesepdopma mo pacceaHUio
o-uactun. [lmamerapHasa mozenb aroma. Iloctynatrer Bopa. WUsiy-
YyeHUe U IOoTJIoNeHre (DOTOHOB IIPU IIePeX0jie aToMa C OJJHOTO YPOB-
Hs sHepruu Ha Apyroi. JIuHeiuaTbie creKTpbl. CIIEKTDP ypOBHEN
SHEPTrUM aToMa BOJOPOJA.

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

ConoHTaHHOE U BBIHYKIEHHOE HU3JIyUYeHHUs. ¥ CTPOMCTBO U IIPUH-
U padboThl Jiasepa.

TexHuyeckue ycmpoilcmaa U npaxkmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOII), Jia3epP, KBAHTOBBII KOMIILIOTED.

Hemoncmpayuu

1. Mogens ombiTa Pesepdopaa.

2. Onpenenenue AJUHBI BOJHBI Jiasepa.

3. HabmroneHne JUHENUATHIX CIIEKTPOB MBJIyUEHUA.

4. Jlazep.

Yuenuuecrkuii skcnepumenm, nabopamopHsLe pabomut

1. HaGaromeHne JUHENUYATOTO CIEKTpA.

Tema 3. AToMHOe Appo

IKCIEePUMEHTHI, TOKa3bIBAIOIINE CJIO0KHOCTL CTpOeHUsA Axpa. Ot-
KpbITHe paguoakTuBHOcTH. OmnbIThl Pesepdopaa mo ompeneieHunio
cocTaBa paanoaKTUBHOTO usiyueHus. CBoiicTBa aibda-, 6era-, ram-
Ma-u3JayuYeHusa. BausHre pagnoaKTUBHOCTY HA JKUBBLIE OPraHU3MbI.

OTKpbITHE IPOTOHA U HeliTpoHa. HyKJaoHHasa Moaessb aapa [eiizen-
O6epra—IMBamenko. 3apsan aapa. MaccoBoe unciio aapa. M30Tombl.

Arbpa-pacnan. OJeKTPOHHBIA M MTOSUTPOHHBIN Oera-pacmap.
Tamma-usinyuenme. 3aKOH pagroOaKTUBHOTO pacmaja.
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JHeprusa CBA3W HYKJIOHOB B Anpe. Saepubie cuabl. edeKT Mmac-
CBI sipAa.

SAnepunie peaknuu. leseHue u cuHTE3 A1ep.

Anepuniii peaktop. TepmosanepHsbiii cuHTes. [IpobiemMbl U mep-
CIIEKTUBLI AEePHOI 9HEPTeTUKN. DKOJOTMUECKHe aCIIeKThI SAePHOMI
SHEPreTUKMU.

diaeMeHTapHbIe YacTUIbI. OTKPBITHE TTO3UTPOHA.

Meroanr HAOIIOAEHNST M PErUCTPAIlUY dJIeMEeHTAPHBIX YACTHII.

dyHmaMeHTaJbHBIE B3auMOJeHCTBUsS. EIWHCTBO (PhHU3UUECKOH
KapTUHBI MUpA.

Texnuueckue ycmpoicmaea u npaxkmuyeckoe npumeHerue: Io-
3UMeTp, KamMepa BunabcoHa, AnepHBIA peakTop, aToMHaA 6omoba.

Hemoncmpayuu

1. CuéTUYUK MOHUBUPYIOMINX YACTHIIL.

Yuenuuweckuil sxcnepumenm, nabopamopHsvle pabomul

1. UccnemoBaHue TpeKoOB YacTuIl (IIo TOTOBBIM (hoTorpaduam).

PALEN 8. 3NEMEHTbI ACTPO®U3NKN

Bupn 3sésgaoro meba. CosBe3nus, ApKUe 3BE3IbI, IJIaHEThI, UX
BUINMOE JIBUKEHUE.

ConHeunas cucreMma. IlinaHeTbl 3eMHOM rpynnbl. IlaaHeTbI-TH-
TaHThl U UX COYTHUKHU, KapJAUKOBbIe IaHeTbl. Masbie Tena Cou-
HEYHOUN CHUCTEeMBI.

Conume, porochepa u armochepa. CorHeuHass aKTUBHOCTD.

HUcrounuk suepruu Cosauiia u 38€3f. BuyTpennee crpoenne CoyiH-
na. Ycaosue paBHoBecus B CosHile. Temneparypa B meaTpe CosrHiia.
Ilepenoc sueprun us meuTpa Coauma. ColHeuHbIe HEHTPUHO.

3BE3Ibl, UX OCHOBHBIE XapPAKTEPUCTUKM: Macca, CBETHUMOCTb, pa-
aIUyc, TeMIepaTrypa, MX B3aWMOCBs3b. [[umarpaMMa «CIeKTPaJIbHBIN
KJIAaCC — CBETHMOCTb». 3BE3/bI IVIABHOH II0CJIeL0BATEIbLHOCTI. 3aBU-
CHMOCTh «MacCa — CBETHUMOCTb» IJII 3BE3] IVIABHOU II0CJIeN0BATEIb-
HOCcTH. BHyTpeHHee cTpoenue 38€31. CoBpeMeHHbIe IIPeACTABIeHUA O
OpoucxokAeHnn u sBoonuu CoHIA U 3BE3M. JDTalbl JKU3HU 3BE3.

Mneunsiii IIyre — mamia Iamaxktuka. CrupajabHas CTPYKTypa
TanaxTukm, pacupenenenue 3BE3nm, rasa u noliu. lloto:keHue u
neu:xenne Coanma B 'amaktuke. Ilinockasa u chepuueckas IMOACH-
creMbl ['ajlakTUKU.

Tunsl ranakTuk. PaguoraiakTuKy 1 KBasapbl. YEPHBIE ObIPHI B
AApax rajJlakTHUK.

Bcenennas. Pacmupenune Bceenennoii. 3akon Xab6sia. Pasbera-
HHe TajJakTuk. BospacT m pagmyc Bcesennoii, Teopusa BoibIioro
B3pbIBa. Mogeab «ropsueil Becenenuoii». PeInKTOBOE M3IyUeHUE.
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Posb acTpoHOMUM B mo3HaHuu OIpupoabl. MacmiTabHas CTPYKTY-
pa Bcenennoii. MeTaraimakTuka.

Yuenuuweckue nHabnrwodenus

1. HaGnioneHna HEBOOPYKEHHBIM IJIA30M C WCIIOJIH30BAHUEM
KOMIIBIOTEPHBIX MIPUJIOMKEHUN IJIS OIPeIeIeHUs II0JOMKEeHM s
HebOeCHBIX 00'bEeKTOB HAa KOHKPETHYIO JIaTy: OCHOBHEBIE CO3Be3-
nusa CeBepHOTO MOJIyLIAPUA U APKUE 3BE3IHI.

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

OBOBLLAIOLLEE MOBTOPEHWNE

Ponb GUBUKM M aCTPOHOMUM B SKOHOMUUYECKOU, TEXHOJIOTHYE-
CKOll, COIIMAJIbHOI 1 STHUYECKOH cdepax mesTeJIbHOCTU UeIOBEeKAa;
POJIb 1 MecTO (pUBUKHU U ACTPOHOMUU B COBPEMEHHOM HayYHOI Kap-
TUHE MUPAa; POJb (PU3UUECKOI Teopuur B (DOPMUPOBAHUU IIPEACTAB-
JeHUY o hu3UUecKoOU KapTuHe MUpPa, MecTo (hU3UUECKOU KapTUHBI
Mupa B O0IeM PsiAy COBPEMEHHBIX €CTEeCTBEHHO-HAYUYHBIX IIPE.-
CTaBJIEHUU O IIPUPOE.

MEXMNPEAMETHBIE CBA3N

HNayuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kjacce ocyimecT-
BJIAETCSA C YUETOM COIEP:KAaTEIbHBIX MEXKIIPEIMETHBIX CBA3EH ¢ Kyp-
caMu MaTeMaTUuKU, OMOJIOTHHN, XUMHUKN, Treorpad)uy U TeXHOJIOTUU.

MesxcnpedmemHble nOHAMUA, C6A3AHHbLE C U3YHUeHUEM
memodo8 HAYWHO20 NO3HAHUA: SBJIeHUe, HAYy4YHBIH (aKT, I'u-
noresa, usnUecKas BeJIUUNHA, 3aKOH, TeOpUdA, HaOJIIOAeHNUe, dKC-
MepUMEeHT, MOJeJINPOBaHe, MOIe/ b, U3MepPeHue.

Mamemamuka: pellleHne CHUCTeMbl ypaBHeHMUI. TpurorHome-
TpuyecKue QyHKIIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC; OCHOB-
HOEe TPUTOHOMETPHUUECKOE TOXKIEeCTBO. BeKTopa M MX HNPOEKIUU Ha
oCU KOODAWHAT, CJIOXKEeHUe BeKTOpoB. IIpomsBomHBIE djieMeHTap-
HBIX QyHKIui. [IpusHaku momodusa TPeyroJbHUKOB, OIIpeesieHre
IJIOIAAY MIJIOCKUX (PUTyp U 00'bEéMa TeJl.

Buonozusa: sieKTpuuecKue ABJIEHUS B JKUBOU IIPUPOJE, KOJe-
GaTesJbHbIe MBUMKEHUSA B »KWBOI IPUPOJE, ONTUUECKUE SBJIIEHUSA B
JKUBOU IIPUPOJE.

Xumusa: cTpoeHHe aToMa, KPUCTAJJINUYecKas CTPYKTypa TBEP-
OBIX TeJ, MeXaHMU3Mbl 00pa30BaHUS KPUCTAJLINUYECKOIN PeIIeéTKH,
CIIEKTPAJbHBIA aHaJIN3

I'eozpagusn: MaTHUTHBIE IIOJTIOCA 3€MJIN, 3aJIEKY MAarHUTHBIX DY,
¢doTOoCHEMKA 3€MHOM ITIOBEPXHOCTHU, IPEACKa3aHIe 3eMJIETPSICeHUH.

Texnonozus: TUHUU 3JeKTPoIlepesad, reHePaTOP IePeMeHHOTO
TOKAa, 5JeKTPOABUTATEb, UHAYKIIMOHHAA eYb, PaJap, PaguoIpu-
éMHUK, TeJIeBU30p, auTeHHa, TesiepoH, CBU-meub, IPOEKIIMOHHBINA
ammaparT, BOJOKOHHAaA ONTHUKA, COJTHeUHas barapesd.
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