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Pabouass mporpamma 1o (u3WKe Ha YPOBHE CpemgHEro OOIIero
obpasoBaHuA (0a30BBIN YPOBEeHb M3YUEHUS IPEeAMeTa) COCTaBJIeHA
Ha OCHOBe TOJIOMKeHUII m TpebOBaHUI K pe3yJsibTaTaM OCBOEHUS
OCHOBHOII o0OpasoBaTeJIbHON NPOTPAMMBbI, IIPEACTABIECHHBIX B
demepasbHOM TOCyZapCTBEHHOM 00pa3oBaTEeJILHOM CTaHAApPTe
cpeanero obiero obpaszoBanua (PI'OC COO), a Takke ¢ yudéToM
denepanpHOit pabouelr  IporpaMMbl BocmuTaHuA u KoHumenmuu
npernogaBanusa yuebHoro mnpeavera «Pusnka» B 00pasoBaTeIbHBIX
opraHmsanusax Poccuiickoit Pemeparnui, peaasndyoInuX OCHOBHBIE
o611eo06pasoBaTeIbHbIE TPOTPAMMBI.

NOACHUTEJIbHAA 3ANUCKA

Cogep:xkanue IIporpamMmmbl HampaBjgeHO Ha (GOPMUPOBAHIE ecTe-
CTBEHHO-HAYYHOUM KapTUHBI Mupa yuamuxcsa 10—11 Kiaccos mpu
obyueHnu UX (pusuke Ha 6a30BOM YpPOBHE HA OCHOBE CHCTEMHO-Ie-
ATEJBHOCTHOrO moaxona. IIporpamMmma cooTBeTCTBYeT TPeOOBAHUAM
PI'OC COO k mIaHUPYEeMBIM JUUYHOCTHBIM, IIPeIMETHLIM M MeTa-
OpeqMeTHBIM pe3yJjbTaTaM O0yUYeHUs, a TAKKe YINThIBAeT HeoO0XO0-
OUMOCTH peajinsalliy MeKIPeIMeTHBIX CBA3el (PUBUKKU C ecTe-
CTBEHHO-HAYUYHBIMHU YUYEOHBIMU IIpeAMeTaMu. B Hell onmpeneasaioTca
OCHOBHBIE I/ M3YYeHMsA (PU3UKKU HA yPOBHE CPEIHero oo0Irero
00pasoBaHUsl, [JIAHUPYEeMbIe Pe3yJIbTAaThl OCBOCHUA Kypca GUSUKN:
JUYHOCTHBIE, MeTalIpeIMeTHbIe, IpeIMeTHbIe (Ha 6a30BOM YPOBHE).

IIporpamma BKJIIOUAET:

« IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUA Kypca (pusuKu Ha 6a30BOM
YPOBHE, B TOM 4YHCJIE IPeIMeTHbIe Pe3yabTaThl 110 TojgaM o0yue-
HUS;

« comep:kaHMue yueOHoro mpeameTa «PusuKa» Mo roJgaM o0ydeHusd;

« IPUMEPHOE TEeMATHUYECKOe ILJIAHNPOBaHME C YKa3aHUeM KOJIuYe-
CTBA YacOB Ha M3y4YeHMe KasKJIOUW TeMbl U IIPUMEPHOIH XapaKTe-
PUCTUKOI yueOHOM AeATeIbHOCTH yUalllUXCsd, pealnu3yeMoi Ipu
U3YyYEeHUU ITUX TEM.

IIporpamMmMma Mo:KeT OBLITHL MCIIOJIB30BAHA YUHUTEJIAMU KaK OCHOBA
IJISI COCTaBJIEHUS cBOMX paboumx mporpamMm. Ilpu paspabGoTke pa-
Ooueil mporpaMMbl B TEMATUUYECKOM MJAHMPOBAHUHU JOJKHBI ObITh
YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS DJIEKTPOHHBIX (IIU(PPOBBIX)
00pasoBaTEeNIbHBIX PECYPCOB, ABJIAMIOIINUXCA yIeOHO-METOIUUECKU-
My MarepuajgamMu (MyJbTUMEIUNHBIE IIPOrPAMMBI, 3J€KTPOHHBIE
yUeOHUKY U 3aJaYHUKU, dJeKTPOHHbIE OMOJINOTEeKN, BUPTYaJIbHBIE
nabopaTopuu, UTPOBbIE MPOrPaAMMBbI, KOJLIEKIINY IIU(PPOBBIX o0pa-
30BaTeJbHBIX PECYPCOB), PEATUIYIONINMHU JUAAKTUUECKE BOZMOK-
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Hoctu KT, comep:kaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATENb-
cTBY 00 00pa3oBaHUU.

PaGouasi mporpaMmMa He CKOBBLIBA€T TBOPUYECKYIO HHUIIMATUBY
yuuTeJNiel W TPEemoCTABJISIET BO3MOMKHOCTL HIJIA peaau-3aliiuu
Pa3INYHBIX METOAWUYECKUX IOAXOMOB K OpraHmianuu o0y-uyeHUs
¢dusuKe TpPU YCIOBUU COXPAHEHUs O00sI3aTEJTbHOM YacTH CO-
Iep:kaHus Kypca. KoimuecTBO 4acoB B TeMaTUYECKOM IIJIAHHUPOBA-
HUW Ha M3yUYeHUe KayKIOW TeMbl SBJISETCA OPHUEHTUPOBOUHBIM U
MOKeT OBbITh U3MEHEeHO KaK B CTOPOHY YMEHbBIITeHU, TaK U YBEJU-
YeHUS B 3aBUCUMOCTHU OT PeaJn3yeMbIX METOAUUYECKUX ITOJX0I0B U
YPOBHS HOJATOTOBJIEHHOCTH YYAII[UXCH.

OBLLAA XAPAKTEPUCTUKA YYEBHOTO MPEOMETA «®U3NKA»

dusmnKa Kak Hayka o Hambojee oOIUX 3aKOHAX IPHUPOILI, BbI-
cTymasi B KadyecTBe y4ueOHOrO mpeameTa B IIIKOJE€, BHOCHUT CYII[e-
CTBEHHBIM BKJAJ B CHCTeMY 3HaAHUII 00 OKpYy’KalolleM MHpe.
IITxonbHBIN Kypc GUIUKKU — CHUCTEMOOOPA3YIOIHUHA OIS €eCTeCTBEeH-
HO-HAYYHBIX YUeOHBIX IIPEIMETOB, HOCKOJbKY (pU3NUeCKre 3aKOHbI
JIe;KaT B OCHOBE IIPOIIECCOB UM SBJIEHUIM, N3yUyaeMbIX XHUMUEH, 01o-
Joruei, (pusuuyeckoi reorpadueii u actpoaomueii. Mcmoib3oBaHue
U aKTHUBHOE IIpUMeHeHne (PU3NUYECKUX 3HAHUI ompenessieT Xapak-
Tep U pasBUTHE PA3HOOOPA3HBIX TEXHOJOrUU B cepe dsHEPreTuKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, IMOJYYEeHUA HOBBIX MAaTEPUAJIOB C
3aJaHHBIMU CBolicTBaMu u Ap. syuenue pu3uKU BHOCUT OCHOBHOM
BKJIaJ B (h)OpMUPOBAHNE €CTECTBEHHO-HAYYHOU KaPTUHBLI MUPA y4a-
muxcs, B GopMUpPOBAHTEe YMEHUN IPUMEHATH, HAYUYHBIN METOJ, I10-
3HAHUS IPU BBLINOJHEHUN UMY yUeOHBIX MCCJIEIOBAHUIM.

B ocHOBY Kypca puU3UKM CpemHEN IIKOJIbI IIOJIOXKeH psal uOei,
KOTOpBbIE MOKHO PAcCMaTPUBATH KAK IIPUHIUAIILI €r0 IIOCTPOSCHMS.

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

Hoen zenepanusayuu. B coorBeTcTBUU ¢ HEH MaTepuaa Kypca
$usuKM 00 beANHEH BOKPYT (pU3MUeCKUX Teopuii. Begyimum B Kyp-
ce ABJsgeTcAa POPMUPOBaHME IIPEACTABICHUIN O CTPYKTYPHBIX YPOB-
HSIX MaTepPuu, BelllecTBe U II0JIE.

Hoea cymanumapusayuu. Eé peanusanuda npezrosaraeTr uc-
HOJIb30BaHME T'YMAaHUTAPHOrO IIOTeHIaIa (GhU3NIeCKO HAYKHU, OC-
MBbICJIEHUE CBSA3U PA3BUTUA (PUBUKHU C PASBUTHUEM OOIIIECTBA, a TaK-
JK€ C MUPOBO33PEHUYECKHMM, HPABCTBEHHBIMU U SKOJOTMUYECKUMU
npobJjieMaMu.
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Hoea npurnadnoi nanpaeénennocmu. Kypc dusurmu npes-
moJiaraeT 3HAKOMCTBO C MIMPOKUM KPYTOM TeXHWUYECKUX U TEeXHO-
JOTUYECKUX MPUJIOKEeHNN M3YUeHHBIX Teopuil 1 3aKOHOB.

Hoesn sxonozuzayuu peannusyeTcs II0CPEICTBOM BBeIeHUS de-
MEHTOB COIepP:KaHMA, MOCBAMIEHHBIX 9KOJIOTUUYECKUM ITpobJieMaM
COBPEMEHHOCTH, KOTOPHIE CBA3AHBI C PA3BUTHEM TEeXHUKU U TEXHO-
JOTUM, a TaKKe oOCYy:KIAeHWA HmPoOJeM PalMOHAJIbHOTO IPUPOOO0-
TOJIb30BaHUA U 9KOJOTMYECKOM 6e30IacHOCTH.

Crep:KHEBBIMU dJIeMEeHTaM1 Kypca GUSUKU cpegHell ITKOJIbI AB-
adoTcAa (puanueckue Teopuu (hopMmpPoOBaAHUME IIPENCTABICHUUA O
CTPYKTYPE IOCTPOeHUA (PU3UUECKOIN Teopuu, poau pyHIaMeHTalIb-
HBIX 3aKOHOB W IIPUHITMIIOB B COBPEMEHHBLIX IIPEICTaBIEHUIX O
OpUpose, TPAHUIAX TPUMEHUMOCTH TEOPUii, OJIs ONMCAHUSI eCcTe-
CTBEHHO-HAYYHBIX SABJEHUMN W IPOIECCOB).

CucreMHO-IeATEeTbHOCTHBIN MOAXO0 B Kypce GU3UKY peandyeTrcs
OpesKae BCEero 3a CUET OPraHM3aIluM SKCIEPUMEHTAJIbHON esaTesb-
HOCTU OoOyuatornmuxcs. [[aa 6a30BOoro ypoBHSA Kypca (UBUKU — BTO
WCIIOJIb30BAHUE CUCTEMBI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX JKCIIE-
PUMEHTOB U JIabopaTOPHBLIX PaboT, KOTOPHIE B IporpamMMe O0hemau-
HEeHBI B OOIIMI CIIMCOK YUYEHMUYECKUX IIpaKTHuecKuxX pabor. Beime-
JeHre B YKa3aHHOM IlepeuHe JabOpaTOPHBIX PadoT, MPOBOIMMBIX
IJIA KOHTPOJIA U OIEHKHU, OCYIIECTBIAETCA yUaCTHUKaMU 00pasoBa-
TeJBHOTO IIPOITecca MCXOIA M3 OCOOEHHOCTE TeMaTUUeCcKoTo TIJIaHu’-
poBaHuA U ocHaIlleHUA KabuHera pusuku. [Ipu sTom obecmeunBaeT-
cA OBJaJleHUe OOYYAIOIMUMHCA YMEHUAMM ITPOBOAUTHL KOCBEHHBIE
W3MEepeHUsI, MCCJIeIOBAHUSA 3aBUCUMOCTEN (PhUM3UUYECKUX BEJIUUYUH U
TOCTAHOBKY OIILITOB IIO TIPOBEPKE MTPEAJIOKEHHBIX TUIIOTES.

Boapitoe BHUMaHUe yaeasieTcsa PeIIeHuI0 PACUETHBIX WM Kaue-
CTBEHHBIX 3ajad. IIpu sTOM AJIs PACUETHBIX 3a7au TPUOPUTETOM
ABJAIOTCA 3aJauy C IBHO 3aJaHHON (PM3UUECKOI MOEJbI0, II03BO-
JAMONINEe TPUMEHATh M3YUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTU KaK
W3 OJHOTO pasfeiia Kypca, TaK WM MHTETPpUPYA 3HAHUA U3 PA3HBIX
pasmenoB. Il KavyeCTBEHHBIX 3a7au IIPHUOPUTETOM SABJSIOTCS 3a-
DaHUs Ha o0bsACHEeHWE NMPOTeKAHUSA (PU3NUYEeCKUX SABJIEHUN M IIPO-
IIeCCOB B OKPY:Kalollell »KM3HU, Tpedymoliue BbIOOpa Gu3UUecKoit
MOJEJN IJA CUTyaIlluu MPAKTUKO-OPUEeHTHUPOBAHHOTO XapaKTepa.

B coorBercTtBUU ¢ TpeboBanuamu PI'OC COO K marepuaibHO-
TeXHUYECKOMY obecleueHnI0 yueOHOTo IIporecca 6a30BbIil YPOBEHb
Kypca QU3WKN B CpeHEH ITKOJe MOJIXKEH M3ydaThbCd B YCIOBUAX
IpeaMeTHOro KabuHeTa GUBUKY MU B YCIOBUSAX MHTETPUPOBAHHO-
ro KabuHeTa IIPeIMETOB €CTEeCTBEHHO-HAYUHOTO IIKJIa. B KabuHeTe
GbUBUKYM JOJKHO OBITH HeoOXomammMoe JabopaTopHOe 000pyIdoBaHME
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IJIS BBIMOJHEHUS YKa3aHHBIX B MporpaMMe YUeHUUECKUX MPaKTU-
YecKMX paboT U AeMOHCTpAIlMOHHOEe 000pydOBaHMeE.

HeMoHcTpanuonHoe ob6opymoBanue QOPMUPYETCA B COOTBET-
CTBUU C IIPUHITUIIOM MUHUMAJIbHON JOCTATOUYHOCTH 1 00ecIeunBaeT
TOCTAaHOBKY MEePEUYHNCIIEHHBIX B IIPOrpaMMe KJIOUEBBIX MTeMOHCTpAa-
Uil JJIA WCCJIEeTOBAHUA M3yUYaeMbIX ABJEHUU W ITPOIIECCOB, DMITU-
puyuecKux U QyHIaMEHTAJIbHBIX 3aKOHOB, UX TeXHUYECKUX IIPUME-
HeHUuI.

JlabopaTopHOoe obopymoBaHME AJA YUCHUUYECKUX MPAKTUUYECKUX
paboT opMuUpyeTcAa B BUJEe TeMaTHUYECKUX KOMILJIEKTOB U obecIie-
YMBaeTCs B pacuyéTe OJHOTO KOMILJIEKTa Ha ABYX OOyUaIOIUXCA.
TemaTuuecKre KOMILIEKTHI JIAOOPATOPHOTO 000PYAOBAHUA JOIKHBI
OBITH ITOCTPOEHBI Ha KOMILJIEKCHOM MCIIOJB30BAHUM aHAJOTOBBIX U
mu@POBLIX TPUOOPOB, a TaKiKe KOMIIBIOTEPHBIX M3MEPUTETbHBIX
cucteM B Buie MuGPOBBIX JIabopaToOpuii.

LEAN N3YYEHWA YYEBHOIO NMPEAMETA «®U3NKA»

OCHOBHBIMU IIeJIAMU H3YUeHUA (PU3UKU B 00IIeM oOpasoBaHUU

SABJISTIOTCS

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

— pas3BuUTHE IPEJCTABJIEHUN O HAYYHOM MeTole MOo3HaHuA U (op-
MHUPOBaHME HCCIEJOBATEIHBCKOTO OTHOIIEHUS K OKPYKAIOIIUM
ABJIEHUAM;

— (dopMupoBaHMEe HAYYHOTO MUPOBO33PEHUA KaK pe3yabTaTa u3y-
YeHUsSI OCHOB CTPOEHUA MaTepuu U GpyHIaMeHTAJIbHBIX 3aKOHOB
(1078378297

— dopMUpPOBaHUE YMEHUI O0bACHATH ABJEHUSA C MCIIOJb30BAHUEM
dusuUecKUX 3HAHUMN M HAYYHBIX TOKA3aTeJIbCTB;

— (dopMuUpoBaHNE HPEACTABICHUNA O POJIU (PUBUKU OJIA PA3BUTUSI
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
HocTmixkeHne sTux Iejeil obeclieuymBaeTCsa peIIeHueM CJeIyIOo-

IIMX 3a7a4 B IIpOIlecce N3yUYeHUsa Kypca GusuKM Ha YPOBHE CpeHe-

ro o6Iiero o6pasoBaHUA:

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

— dopMUpPOBaHWE YMEHUN MPUMEHATHh TeOPeTUUYECKUe 3HAHUS JJII
00bAcCHEeHUA GUBUUYECKUX ABJIECHUN B IPUPOJAE U IJIA MPUHATUA
OIPaKTHUUYECKUX PeIleHuil B MOBCeIHEBHOIN KU3HU;
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— OCBOEHUE CIIOCOOO0B PeIlleH s PAa3JIUUYHBIX 3a/4aY ¢ ABHO 3aJaHHOM
dusUUeCKOl MOMeNbI0, 3aJad, ITOAPA3yMEBAIOIINX CAMOCTOA-
TeJbHOE co3aHue (PU3NUYEeCKON MOMAeJaH, aJeKBaTHOM YCJIOBUAM
3amaun;

— MOHUMaHUe PU3UYECKUX OCHOB M HMPUHIIUIOB MENCTBUI TEXHU-
YECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IIPOIECCOB, UX BIUSIHUSA
Ha OKPYJKAaIOIIyI0 Cpeay;

— OBJIaIeHNE MEeTOJAAMU CAMOCTOSTEJILHOTO IIJIAHUPOBAHUSA U IPO-
BeleHUs (PU3UUYECKUX SKCIEPUMEHTOB, aHaJanus3a U WHTepIpeTa-
nuu mHOPMAINU, OUPEeAeJeHUI JOCTOBEPHOCTU ITOJYUYEHHOTO
pesyJbTarTa;

— co3JaHue yCJIOBUI AJA PA3BUTUSI YMEHUN MPOEKTHO-MCCIeI0Ba-
TeJILCKOM, TBOPUYECKOH IeATeILHOCTH!.

MECTO YYEBHOIO NPEOMETA «®U3NKA» B YYEBHOM MNJIAHE

B cootrBercTBUU ¢ PI'OC COO dusura ABIAsIETCS 00A3aTEIBHBIM
IpeaMeTOM Ha YPOBHE CcpeaHero ooIero oopasoBaHus. JlamHas mIpo-
rpaMma mpeaycMaTpuBaeT uM3ydeHue (pusuKyM Ha 0a30BOM YPOBHE B
o0wéme 136 u 3a gBa roga odyueHus 1mo 2 u B Hemesio B 10 u 11 Kyac-
cax. B rematTuueckom miaanupoBaHuu A 10 m 11 KiaaccoB mpeamo-
JIAraloTCsA Pe3ePB BPEMEHU, KOTOPBIM YUNTEIbh MOMKET HUCIIOJIb30BaTh
IO CBOEMY YCMOTPEHUIO, 1 IIOBTOPUTEILHO-0000IIA0IIe YPOKH.

JIro6asa pabouas mporpaMma QOJIMKHA OJHOCTHIO BKJIIUYATE B Ce-
0s1 comepIKaHue TaHHOM IIPOrpPaMMBI.

B oTmenbHBIX ciyuasax Kypc (pusuKu 0a30BOr0 YPOBHS MOXKET M3-
yuaTbcsa B 00béMe 204 u 3a gBa roga obyuenus (3 u B Hemeaio B 10
u 11 kaaccax). B sToM ciiyuae yBeJIMUMBaeTCs He MeHee UeM 10
20 u pesepBHOE BpeMdA, KOTOPOE MCHIOJL3YETCA YUUTEJEM MIJIs
M3yYeHUsS BOIPOCOB, TECHO CBA3AHHBIX C BHIOPAHHBIM IIPO(UIeM
00yueHUsI, W yBeJIUUYMBAETCA ydeOHAs HArpysKa, OTBOAUMASA Ha
H3yuyeHre MeXaHUKH, MOJIEKYJISIPHONU (PUBMKU U 3JIEKTPOSUHAMIU-
KM, 3a CUET pacCIIMpPeHUs JYucja JadopaTOPHBIX PadoT MCCIemsoBa-
TEJIBLCKOI'0 XapaKTepa U YPOKOB PeIlleHNs KaYeCTBEeHHBIX U PACUET-
HBIX 3a7ad4.
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MNAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI0
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEI0 OBLLEI0
OGBPA30BAHUA (BA30BbIW YPOBEHD)

OcBoeHue yueOHOTO mpeamera «Puamka» Ha ypPOBHE CPEIHETO0
ob11iero o6pasoBaHus (6a30BLIN YPOBEHB) MOJIXKHO 00ecIIeunBaTh 10-
CTUKEeHUe CIAeAVIONINX JUUHOCTHRIX, METAIIPEeIMETHBIX 1 IIPEIMEeT-
HBIX 00pa30BaTeJIbHBIX PE3yJIbTATOB.

JINYHOCTHbBIE PE3YNIbTATbI

I'paxcdancroe 6ocnumanue:

— cOPMUPOBAHHOCTD I'PaKIaHCKOM ITO3UIINU 00yUaIOIIerocsa KaK
aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCUICKOTO OOIIEeCTBa;

— TPUHATHE TPAAUIIMOHHBIX OOIeYesIoOBeUeCKUX TyMaHHCTHYe-
CKUX U JeMOKPAaTUYECKUX IIeHHOCTeIl;

— TOTOBHOCTH BECTHU COBMECTHYIO JesTeJIbHOCTh B MHTEepecax rpak-
IaHCKOTO O0IleCTBa, YUYaCTBOBATH B CAMOYIPABJIECHUU B IIIKOJIE
U IEeTCKO-IOHOIIIEeCKUX OPTAaHU3AITUAX;

— yMeHUe B3auMOJIENCTBOBATH C COIIMAIBHBIMU MHCTUTYTAMHU B CO-
OTBETCTBUM C UX GQYHKIUAMU U HasHAUYECHUEM;

— TOTOBHOCTH K I'YyMaHUTAPHON U BOJIOHTEPCKOU AeATeIbHOCTH.
Ilampuomuueckoe gocnumanue:

— c(OpPMUPOBAHHOCTL POCCUMCKOM TPasKIAHCKON HAEHTUYHOCTH,
HaTPUOTU3MA;

— IIeHHOCTHOE OTHOIIIeHNE K I'OCYyJapCTBEHHBLIM CHUMBOJIAM; JJOCTU-
JKEHUAM POCCUHCKHX YUEHBIX B 00JacTu (PU3UKHU U TeXHUKE.

dyxoeéno-HpascmeenHoe éocnumanue:

— cOPMUPOBAHHOCTH, HPABCTBEHHOTO CO3HAHUA, dTUUYECKOIrO II0-
BeIEHUS;

— COOCOOHOCTL OIIEHWBATH CUTYAIlUI0O M NPUHUMATH OCO3HAHHBIE
pelieHusa, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U
IIeHHOCTH, B TOM YHCJIE B JeATEJIbHOCTH YUEHOTO;

— OCO3HaHUe JUYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO Oy IYIIero.
Jdecmemuueckoe ocnumanue:

— BCTEeTHUYECKOe OTHOIIIEeHNE K MUPY, BKJIOUASI 3CTETUKY HAYUYHOTO
TBOPUYECTBA, IPUCYIIEr0 pU3UUECKON HayKe.

Tpyodoeoe 6ocnumanue:

— HMHTepec K pasJnuyHbIM chepaM IpodeccruoHaTbLHON AesaTeabHO-
CTH, B TOM YUCJIE CBSIBAHHBIM C (DMBUKON U TEeXHUKOU, YMEHUE
COBepIIATh OCO3HAHHBIN BBIOOP OyAyIlei mpodeccuu U peainso-
BBIBATH COOCTBEHHBIE KM3HEHHBIE ILJIaHBI;

— T'OTOBHOCTBH U CIIOCOOHOCTHh K 00pPa30BAaHUIO X CAaMOOOPAa30BAHUIO
B objsacTy (PpUM3UKHM HA NPOTAYKEHUU BCEH KU3HU.
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IKonozuweckoe socnumanue:

— cOPMUPOBAHHOCTD 9KOJOTNUECKON KYJIbTYPhbl, OCO3HAHUE IJIO-
0aJILHOTO XapaKTepa dKOJIOTHUYECKUX IIPobJeMm;

— MJIaHWPOBAHUE U OCYIIleCTBJICHNE AeCTBUI B OKPY KaloIleil cpe-
e Ha OCHOBEe 3HAHUS IleJell YCTOMUYMBOIO Pa3BUTHS UeoBeue-
CTBA;

— paciIupeHre OIbITa AeATeJbHOCTH dKOJOTMUYECKON HapaBJIeH-
HOCTU Ha OCHOBE MMEIOIIUXCS 3HAHUUN mo (pusumKe.

Ilennocmu HAy41HO20 NO3HAHUA:

— cOPMUPOBAHHOCTH, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO PasBUTUA (PU3UUECKON HAYKU;

— OCO3HaHWe [[EHHOCTH HAyYHOU JesaTeIbHOCTH, TOTOBHOCTD B IIPO-
mecce msydyeHus (PUBUKU OCYINECTBJIATH IPOEKTHYIO U MCCJIEN0-
BaTeJIbCKYIO NeATEeJIbHOCTh MHANBUAYAJIbHO U B I'PYIIIE.

B mporiecce mocTuiKeHUA JUUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
IporpaMMbI cpeqHero obImero oopasoBanuda o GuU3nuKe y obydaro-
IIUXCA COBEPIIEHCTBYETCA IMOUUOHANbHBLU UHMEeLIeKN, TTPEAIIO-
Jaramoiuii c)opMUPOBAHHOCTD:

— CaMOCO3HAHUS, BKJIOYAOIIETO0 CIOCOOHOCTH MOHMMATH CBOE
SMOIIMOHAJIILHOE COCTOSIHHE, BUIEeTh HAMPABJICHUS Pa3BUTHUSI
COOCTBEHHOI SMOIIMOHAJBHOI c(ephl, OLITL YBEPEHHBIM B cebe;

— camopezyaupo6aHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMeHUe
OPUHUMATh OTBETCTBEHHOCTh 34 CBOE IOBEIEeHUE, CIIOCOOHOCTH
aJalnTUPOBATHCA K OMOINOHAJILHBIM U3MEHEHUSAM U IPOABJIATH
TUOKOCTb, OBITH OTKPLITHIM HOBOMY;

— BHYMpeHHell MOMmu8ayu, BKIOUAIONIEN cTpeMJIeHre K TOCTU-
JKEHUIO I[eJIM U YCIIeXy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHUE
IeiCcTBOBAThL, MCXOLs M3 CBOMX BO3MOXKHOCTEH;

— amnamuu, BKJIOUAKOIIEl CIIOCOOHOCTh IIOHMMATL 9MOIIMOHAIL-
HOE COCTOSHHE [IPYIruX, YYUTHIBATH €ro IIPU OCYIIECTBJIEeHUU
00IIleHN A, CIIOCOOHOCTL K COUYBCTBUIO U COMEPEKUBAHUIO;

— COUUANLHBLLX HABBLLKO8, BKJIIOYAIIIUX CIOCOOHOCTH BBICTPAM-
BaTb OTHOINEHUS C APYTUMU JIOAbMU, 3a00TUTHCS, IPOABJIATH
HHTEepecC W paspeniaTb KOHGINKTEI.

METANPEOMETHbBIE PE3YNIbTATHI

VHMBepcaanble no3HaBaTeJibHble AeﬁCTBMﬂ

Bas3oeéble nozuweckue delicmeus:
— CaMOCTOATeJIbHO (POPMYJIUPOBATL M aKTyaJU3WPOBATL IIpobJe-
MYy, paccMaTpPUBATL €€ BCECTOPOHHE;
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— OIpenesATh IeJN AesATeJIbHOCTY, 3aJaBaTh IIapaMeTpPhbl 1 KPUTe-
pUM UX MOCTUIKEHU;

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

— paspabaThIBaTh IJAH pelleHrus HIpPoO0JeMbl ¢ YYETOM aHaJIM3a
MMEIOINXCA MaTePUAJbHBIX M HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBEI B JeATEJIbHOCTD, OI[EHUBATh COOTBETCTBUE
pe3yJabTaTOB IeJAM, OLEHHBATHL PUCKHU IIOCIEACTBUH JesTesib-
HOCTU;

— KOOPAMHHUPOBATH U BBLINOJHATH PAa0OTy B YCJIOBUSAX PEaJbHOTrO,
BUPTYAJbHOTO 1 KOMOMHMPOBAHHOIO B3aMOEHCTBIUS;

— pasBUBATh KPEAaTHWBHOE MBIILJICHWE IIPU PEeIleHUN JKUSHEeHHBIX
npobJeM.

Basosvle uccnedosamenverue dellcmeusn:

— BJIAZIETh HAYYHOM TEPMUHOJIOTHEH, KJIIUEBBIMHU IIOHATHUAMU U
MeToJaMu (pu3UMUYeCcKOl HayKH;

— BJIaJleTh HaBBIKAMU YUYeOHO-HCCJIeZOBATEIbCKOM UM IIPOEKTHOI
IesiTeJIbHOCTU B 00JiacTu GUBUKHU; CIIOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSTEJIbHOMY IIOMCKY METOIOB PellleHus 3aaad pusude-
CKOr'0 COAEeP:KaHUs, IPUMEHEHHNIO0 PasJNUYHBIX METOJOB IIO3HAa-
HUS;

— BJIAZIETh BUAAMHU JEATEJIbHOCTH II0 IIOJYUYEHUI0O HOBOTO 3HAHUS,
ero MHTepIIpeTaluu, IIPeo0pPasoBaHUI0 W IIPHUMEHEHUIO B pas-
JUYHBIX YUEOHBIX CUTYaIlUAX, B TOM UHCJIe IIPU CO3JaHUU yued-
HBIX IIPOEKTOB B o0JsacTu (hU3UKU;

— BBISIBJIATH IIPUYNHHO-CJIEICTBEHHBIE CBA3SU U aKTyaJIn3UpPOBATH
3aauy, BBIABUraTh I'MIIOTE3Y €€ PeIlleHUs, HaXOAUTh apryMeH-
THI AJIA JOKAa3aTeJbCTBA CBOUX YTBEePIKACHUH, 3aJaBaTh IIapame-
TPl U KPUTEPUHU PEIIeHUd;

— aHAJM3UPOBATH IIOJYUYEHHBIE B XO/I€ PellleHusd 3aJaun PeayIbTa-
Tbl, KPUTUYECKHU OIEHUBATh HX JOCTOBEPHOCTb, IIPOTHO3UPO-
BaThb M3MEHEHNEe B HOBBIX YCJIOBUAX;

— cTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyu B oOpasoBa-
TEJIbHOHN IesiTeJIbHOCTU, B TOM UHCJIe IIPU U3YUeHUUN (PUUKU;
— JIaBaTh OIEHKY HOBBLIM CUTYAIlSIM, OIIEHMBATH IIPUOOPETEHHBINA

OIIBIT;

— yMeTb IIePEHOCUTH SHAHUSA 10 (hU3nKe B MPAKTUUECKYIO 00JIacTh
JKUB3HEeIesITeJIbHOCTH;

— yMeTh MHTETrPUPOBATDH 3HAHUS 13 PASHBIX IIPEIMETHBIX 00JIacTeil;

— BBIJJBUTaTh HOBBIE HJeHU, IIPeAJIaraTh OPUTrMHAJIbHbBIE ITOIXO0Ibl 1
pellleHus; CTaBUTH MPOOJIEMbI U 3aJauM, JOIIyCKAaoIue ajlbTep-
HATUBHBIE PEIeHUsd.
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Paboma c ungopmayueii:

BJIAJIeTh HaBBIKAMU HOJyUYeHUA WHpopManuu GusnmiecKoro co-
Iep:KaHusda U3 UCTOYHNKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO OCY-
MIEeCTBJIATD IIOUCK, aHAJINS3, CUCTEMAaTU3aITNI0 U UHTEPIIPETAIIUIO
nHGOPMAIINU PA3IUYHBIX BUIOB U (JOPM IIPEeACTaBICHMUS;
OIIeHWBATh JOCTOBEPHOCTHh MH(pOPMAIINN;

WCIIOJIb30BATH CPEJICTBA MHMOPMAITMOHHBIX 1 KOMMYHUKAI[UOH-
HBIX TEeXHOJIOTHII B PENIeHUW KOTHUTUBHBIX, KOMMYHUKATUB-
HBIX ¥ OPraHM3aI[MOHHBIX 3aJau C coOJIoAeHreM TpeboBaHMIA
SProHOMUKM, TEXHUKMN 0e30TIacHOCTHU, TUTHEHBI, pecypcocbepe-
JKeHUS, IPABOBBIX U 3TUYECKUX HOPM, HOPM MHOOPMAIIMOHHOMI
6e30IIaCHOCTH;

CO3aBaTh TEKCTHI (D3UUECKOT0 COZEePIKAaHUA B PA3JINYHBIX POP-
MaTax ¢ y4€éTOM HasHaUYeHUA MHOOPMAIIUU U IIeJeBOH ayIauTO-
puu, BpIOMpPas ONTHUMAJBLHYIO (OpMYy HpecTaBJIeHUA W BU3ya-
JV3AIUN.

VHuBepcaanble KOMMYHUKaTUBHbIE AEﬁCTBMﬂ

12

Ob6wenue:

OCYIIIECTBJIATEL OOIIleHMEe HA YPOKaX (PUBHKKH WM BO BHEYPOUHOM
IesiTeJIbHOCTH;

pacrosHaBaTh MPEAIOCBLIKN KOH(MINKTHLIX CATYAIlUNA WM CMSIT-
4aTh KOH(QPJIUKTHI;

PasBEPHYTO M JIOTMYHO M3JIAraTh CBOIO TOYKY 3PEHUS C UCIIOJIb-
30BaHNEM A3BIKOBBIX CPEICTB.

CosemecmHnaa deamenbHOCMb:

HOHMMATh U MCIOJb30BATh IIPEUMYIIECTBA KOMAHIHON M MHIU-
BUIYaJIbHOU PabOTHI;

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

HOPUHUMATL II€JA COBMECTHOM IeATeJIbHOCTH, OPraHM30BLIBATDH
Y KOOPAMHUPOBATH AENCTBUSA II0 €€ JOCTUIKEHHIO: COCTaBJIATH
IJIaH OeWCTBUM, PACIPENeJsTh POJU C YIETOM MHEHHUI ydacT-
HUKOB, O0CY’KJAaTh Pe3yJIbTAaThl COBMECTHOM PabOThI;
OLIEHMBATL KAYECTBO CBOEr0 BKJAJa W KaXXJOr0 yYaCTHUKA KO-
MaHIBI B OOIIUI pe3yJabTaT II0 pa3paboTaHHBIM KPUTEPUIM;
IpenjiaraTh HOBLIE IIPOEKTEI, OL[EHNBATDL UAEU C MIO3UIIUY HOBU3-
HBI, OPUTHHAJIBLHOCTY, IIPAKTUYECKON 3HAUMMOCTH;
OCYIIIECTBJIATL IIO3UTUBHOE CTPATErHYecCKOoe IIOBeldeHNe B pas-
JWYHBIX CHUTYAIUSX, HPOABJIATH TBOPYECTBO M BOOOpasKeHUeE,
OBITH MHUIIMATUBHBIM.

Pabouyas nporpamma



VHuBepcaanble perynaTuBHble AeicTBua

Camoopzanu3ayus:

— CaMOCTOATEJIbHO OCYIIECTBJIATH I03HABATEIbHYIO JeATeJIbHOCTD
B obnacTu (UBHKU U aCTPOHOMUHU, BBIABJIATH IIPOGJIEMBI, CTa-
BUTH U (DOPMYJIMPOBATEH COOCTBEHHBIE 3aJaUM;

— CaMOCTOATEJIbHO COCTABJIATH ILJIAH PeIlleHus PACUETHBIX U Kade-
CTBEHHBIX 3aj]a4, IIJIaH BBHIINOJHEHUA IIPAKTUYECKOH paboThI ¢
YYETOM MMEIOIIUXCSA PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U
IpennoUYTeHn;

— J[aBaTh OIleHKY HOBBIM CUTYaIlUAM;

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

— JeJyaTh OCOSHAHHBIA BBIOOD, apryMeHTUPOBATh ero, OpaTh Ha ce-
04 OTBETCTBEHHOCTD 3a PellleHue;

— OIleHMBATh IPUOOPETEHHBIN OIIBIT;

— crocob6ceTBOBaTh GPOPMUPOBAHUIO U IIPOABIEHUIO DPYIUIIUH B 06-
JacTy GUSUKY, IIOCTOSHHO IIOBBIIIATE CBOM 00pasoBaTeJIbHBINA 1
KYJIbTYPHBIH yPOBEHb.

CamoxkoHmpons:

— J[aBaTh OLIEHKY HOBBIM CHUTYaIlMAM, BHOCUTh KOPPEKTHUBEI B Je-
ATEJIBHOCTD, OIIeHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJIAM;

— BJIaJIeTh HABBIKAMHU II03HABATEJIbHOU ped)IeKCUH KaK OCOBHAHUA
COBepIIIaeMbIX AeHCTBUII U MBICIUTEJbHBIX IIPOIECCOB, UX pe-
3yJIbTATOB I OCHOBAaHWI; MCIIOJIH30BATh IPUEMEI peduleKCuN A1
OIleHKHU CUTYyaIlu¥, BRIOOpa BEePHOI'O PeIlleHUs;

— YMeTh OIleHHBATh PUCKYU U CBOEBPEMEHHO IIPUHUMATH DElIeHUs
II0 UX CHUKEHUIO;

— IPUHUMATH MOTHUBEI I apI'yMEeHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB AEeATEeJIbHOCTH.

IHpunamue ceb6a u dpyzux:

— IpUHUMATH cebs, IOHNMAasa CBOM HEeJOCTATKU U JOCTOUHCTBA;

— IPUHUMATH MOTHUBEI ¥ apI'yMEHTHI IPYTUX IIPU aHAJIN3€e Pe3yJIb-
TaTOB AEeATEeJIbHOCTH;

— IIPU3HABATh CBOE IIPABO U IIPABO APYIUX Ha OIIUOKU.

MPEAMETHbBIE PE3YJIbTATbI
10 knacc

B mporiecce nsyuenusa Kypca pusuku 6aszoBoro ypoBHsa B 10 KJac-
ce YUeHUK HAYUUTCH:
— JIeMOHCTPHUPOBAaTh Ha IIPUMEpPaxX POJIb U MecTO (pusmku B Qop-
MUPOBAaHUU COBPEMEHHOI HAYYHOW KapTUHBI MUPA, B PA3BUTUU
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COBPEMEHHON TeXHUKN W TEXHOJIOTHI, B IMPAKTUUYECKOU mesd-
TeJBHOCTU JIIOLE;

VUYUTBIBATh IPAHUIILI IPUMEHEHNI N3YUYEHHBIX (PU3MUeCKUX MO-
JeJeil: MaTepualbHaA TOUKAa, MHEPIMaJbHAsa CHUCTEeMa OTCUETa,
abCOJIIOTHO TBEPJAOE TeJO, MAeaJbHBIN Ta3; MOOENM CTPOEHUSI
rasoB, KUIAKOCTEH M TBEPABIX TeJ, TOUEUHBIN 3JeKTPUUECKUIL
3apsdAL OPU pellleHnun (pusnuuecKuUx 3amadu;

pacmo3HaBaTh (pusmyecKkue ABJIeHUA (IIPOIlecChl) U OOBACHATH
WX HA OCHOBE 3aKOHOB MEXAaHWKM, MOJIEKYJAPHO-KHWHeTHUUe-
CKOIi TEOPHU CTPOEHHUSA BeIl[eCTBa U dJEeKTPOLJNHAMUKIN: PABHO-
MepHOe U PAaBHOYCKOPEHHOe NPAMOJHNHeNHOe ABUIKeHUe, CBO-
0omHOEe TaJeHUWe TeJ, ABUMKEHMHE II0 OKPYKHOCTH, MHEepPIHud,
B3auMogeiicTBue Tea; Aud@Pysus, OPOYHOBCKOe IBUKEHIUE,
CTPOEHUE KUAKOCTE M TBEPABIX TeJ, N3MeHeHre o0bEéMa Tell
npu HarpeBaHuWU (OXJaKIeHUU), TEIJOBOe paBHOBecHe, MCIIa-
peHue, KOHIAeHCcAINA, ILJIABJEHEe, KPUCTANIN3aaA, KUIeHue,
BJAsKHOCTh BO3/JyXa, IOBBIIIEHNE MABJEHHUS ra3a IPHU ero Ha-
rPeBaHUHU B 3aKPBLITOM COCYIE, CBA3h MeXAYy ImapaMeTpaMHu CO-
CTOAHHISA rasa B N30IIPOIleccax; JIeKTPU3aIUA TeJ, B3BauMOJel-
CTBUE 3apsf0B, dJEKTPUUECKas IIPOBOANMOCTb, TEIJIOBOE, CBe-
TOBOE, XUMHUYECKOe, MAarHUTHOE MeliCTBUS TOKAa;

OIIICBLIBATL MEXaHHUUYECKOe ABMKEHUe, HCIOJIb3ysa (PU3nUecKIe
BeJIMUMHLI: KOOPAUHATA, NYyTh, IepeMelleHre, CKOPOCTh, YCKO-
peHme, Macca Teja, CUja, UMIOYJIbLC Teja, KUHETHUYECKAsa SHep-
I'isi, HOTEHINAJIbLHAA SHEPIrusa, MeXaHndecKas padora, MeXaHu-
yecKas MOIIHOCTL; IIPH OIMCAHUYN IIPABUJIBHO TPAKTOBATh (PI-
3MUYECKHUII CMBICT MCIIOJIb3yeMbIX BEJWUYMNH, MX O003HAUEHUA U
eIUHUILI, HAXOAUTh (POPMYJIbl, CBA3LIBAIOIIME JaHHYIO (pusmue-
CKYIO BEJIMUNHY C APYIYMMHI BeJIUUYMHAMU;

OIIICLIBATL WM3YUEHHBIE TEILJIOBbIe CBOICTBA TeJ U TeILJIOBbIE
ABJEHUs, HUCHOJL3Ys (PU3NUECKNe BeJIMUYMHBI: JaBJIeHNe Trasa,
TeMIIEPATypPa, CPEIHAA KHUHETHUYECKAas SHEPrus XaOoTUUECKOI'O
IBHMKEHUS MOJIEKYJI, CpeIHeKBaApaTUUYHas CKOPOCTh MOJIEKY.I,
KOJIMYECTBO TeILIOThI, BHYTPEHHSI sHeprus, pabora rasa, Koad-
QUIMEHT II0JIE3HOIO AEMCTBUSA TEIJIOBOTO ABUTATEJ; IIPU OMIU-
CAaHMHU IIPAaBUJIbHO TPAKTOBATh (PUBUUYECKUII CMBICJ KCIIOJIb3ye-
MBIX BEJINUYUNH, UX 0003HAUEHUS U eJUHUIILI, HAXOAUTH (POPMY-
JIbI, CBSI3BIBAIOIINE HAHHYIO (DU3WUYECKYIO BEJIUUUHY C OIPYTUMU
BeJIMUYNHAM;

ONMCHIBATL WH3YUEHHBIE 3JJIEKTPUUYECKIUEe CBOWCTBA BeIecTBa,
SJIEKTPUUYECKNe ABJIEHUA (IIPOIECChI) M 3JIEKTPUUECKYIO IIPOBO-
JIUMOCTh Pa3JUYHBIX CPeX, NMCIOJNb3yA (PU3ndecKre BeJTUUYNHBI:
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SJIEKTPUYECKUN 3apsal, dJeKTpPpUUecKoe MoJie, HAUPIKEHHOCTH
0JIsI, IIOTEHITNAJ, PA3HOCTD IIOTEHIINAJIOB, CIUJIA TOKA, SJIeKTPU-
YyecKoe HaOpssKeHue, dJIeKTpudyecKkoe comporusaenue, IC, pa-
60Ta TOKAa; MPU OMUCAHUYU IIPABUJIBHO TPAKTOBATh (PU3UUECKUHN
CMBICJ HUCIOJIb3yeMbIX BEJIWYUH, UX O003HAUEHUS W €IUHUIIBI;
yKas3bIBaTh (hOPMYJbI, CBA3LIBAIOINE JAaHHYIO (GhU3UUECKYIO Be-
JUYUHY C IPYTUMU BeJIUUYNHAMI;

aHaAJIU3UPOBATh (PU3UMUECKUE IIPOIECCHl U ABJIEHUSA, MCIIOJIb3YA
dusuUecKre 3aKOHBI M NPUHIIUNIBI: 3aKOH BCEMUPHOTO TATOTE-
Hus, I, II u III sakousl HbloTOHa, 3aK0OH COXpaHEeHUS MeXaHU-
YeCKOM SHepPruu, 3aKOH COXPaHeHUA MMITYJIbCa, MPUHIUI CY-
HepHO3UIIUN CUJI, IPUHIIUN PABHOIPABUA WHEPIUAJBHBIX CU-
CTeM OTCUETA; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUA
BeIllecTBa, Tra30Bble 3aKOHBI, CBA3b CpedHelH KUWHeTHUYeCKOH
SHEePruy TeILJIOBOTO IBUYKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIe-
parypoii, IepBbIii 3aKOH TEePMOAMHAMMUKW; 3aKOH COXPaHEHUS
5JIEKTPUYECKOro 3apfAja, 3akoH Kysona, 3akoH Oma, 3aKOHBI
OoCJeOBATEeILHOTO U MHapajljeJIbHOTO COeAUHEHUS ITPOBOIHU-
KOB, 3akoH [[iroynsa—JleHna; mpu 9TOM pas3jindaTh CJIOBECHYIO
GOpPMYyIUPOBKY 3aKOHA, €70 MaTeMaTUYeCKOe BbIpaKeHUe U yC-
JoBUA (IPaHUIBI, 00JaCTH) TPUMEHUMOCTH

00bACHATH OCHOBHBIE IPUHITUIILI AeHICTBUSA MAIINH, IPUG0POB U
TeXHUYECKUX YCTPOICTB; pPa3janUaThb YCJIOBUS WX 0e30IaCHOTO
VICIIOJIL30BAHUSA B MOBCEHEBHOM JKMU3HU;

BBIMIOJIHATH 9KCIEPUMEHTHI 110 MCCJIEAOBAHNIO (DU3MUECKUX ABJIE-
HUHA ¥ TIPOIIECCOB C MCHOJL30BAaHMEM IMPAMBIX WM KOCBEHHBIX M3-
MEepeHU: Ipu 3TOM (POPMYJIUPOBATH IIPOOJIEeMY/3amauy U TUIIOTE-
3y yueOHOT'0 9KCIIEPUMEHTAa; COOMPATh YCTAHOBKY M3 IIPEAJIOMKEH-
HOT'0 000PYIOBAHUA; ITPOBOAUTD OIIBIT U (DOPMYJIMPOBATEH BHIBOILI;
OCYHIECTBJIATL IIPAMbBbIe U KOCBEHHBbIe M3MepeHUA (PU3NYECKUX
BeJINUWH; IPU 9TOM BBIOMPATH ONITUMAJBHBIN CIIOCO0 M3MepeHUA
¥ HCIIOJIb30BaTh M3BECTHBLIE METOABLI OIeHKHU IIOTPEITHOCTe 13-
MEpeHMUIt;

WCCJIeIOBATH 3aBUCUMOCTU MEXKAY (PUSUUECKUMU BEJIUUYMHAMU
C UCIIOJB30BAHUEM MIPAMBIX U3MEPEHUMN: IPU 9TOM KOHCTPYUPO-
BaTh YCTAaHOBKY, (PMKCHUPOBATH Pe3yJbTAThl HMOJYUEHHOI 3aBU-
cuMocCTH (hU3UMUeCKUX BeJIUUYUH B BUAe TAO Ul 1 rpaduKoB, mIe-
JaTh BBIBOJBLI IO pPe3yJibTaTaM MCCJIeIOBaHNA;

co0JioaTh IpaBua 6e30IIacHOTO TPYAA IIPU IIPOBeAeHNU UCCJIIe-
JIOBaHUI B paMKax yueOHOIo sKCIepUMeHTa, yueOHO-1ccIeq0Ba-
TEeJbCKOU U IIPOEKTHON AeATEeJbHOCTH C MCIIOJIb30BAHUEM HU3Me-
PUTENbHBIX YCTPOMCTB U JabopaTOPHOTO 000PYZOBAHM;
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— pelllaTh pacuETHBIE 33/1aUHU C ABHO 3a/IlaHHON (hM3MUYECKOM Moze-

JbI0, UCTOJb3ys (pusuyuecKre 3aKOHBI U IIPUHITUIIBI; HA OCHOBE
aHaJIM3a YCJOBUSA 3aJauy BHIOMPATH (PU3UUYECKYI0O MOAEb, BbI-
IeJATh (U3NUeCKUe BeJIUUYUHBI 1 (POPMYJIbI, HEOOXOIMMbIE I
€€ pellleHUus, IPOBOAUTL PACUETHI U OIEHMBATH PEAJIbHOCTh II0-
JYUYEHHOTO 3HaYeHUSI (PU3NUECKON BEJIMUNHEI;

pemiaTh KadeCTBEHHBIE 3alauM: BBLICTPAWBATH JOTUYECKU He-
TPOTHUBOPEUYNBYIO IETIOUYKY PACCYXKACHUI C OIMOPOM Ha M3ydUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH M (hU3WUECKUEe ABJICHUS;
WCIIOJIb30BATH MPU PEIIeHuMn yueOHBIX 3aJayu COBPeMeHHbIe WH-
dopMaMOHHbIEe TEXHOJOTUU IJs MMOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTAIlY U IIPEACTABJICHUA YUeOHON 1 HAYUYHO- IOy JIIP-
HOUM wmH@OpPMAIUU, IMOJYUEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJM3UPOBATDH IIOJYyUaeMyIo MHOOPMAIIUIO;
OPUBOAUTH MPUMEPHI BKJAJA POCCUMCKUX M 3apYyOEKHBIX yUE-
HBIX-(PU3UKOB B pPa3BUTHUE HAYKHU, 00bACHEHNE MPOIECCOB OKPY-
JKaloIero Mmupa, B pa3BUTHE TeXHUKU U TE€XHOJIOTHIT;
WCIIOJIb30BATH TEOPEeTHUUeCKUe 3HAHUA IO (pu3uKe B MOBCETHEB-
HOU KUB3HU A obecmeuyeHUsA 6e30MaCHOCTU IPU OOpaIeHUuu C
npubopaMu U TeXHUUYECKUMHU YCTPOMCTBAMU, IJISI COXPaHEHUSA
3I0POBbA U COOJIOMEHUSA HOPM SKOJOTHUUECKOTO ITOBEJeHUS B
OKpYsKaloleil cpexe;

paboraTh B TpyHme C BBINOJHEHWEM PAa3JIUYHBIX COIIUAJIBHBIX
poJieii, IIaHUPOBATL PabOTy I'PYIIIIBI, PAaIlMOHAJBHO pacipee-
JATh O0A3aHHOCTHM ¥ ILJIAHUPOBATH JEeATEeJbHOCTh B HECTaH-
ITapTHBIX CUTYaIluAX, aIeKBAaTHO OIeHUBATHh BKJIAJ KaKI0T0 13
YYaCTHUKOB TPYHIOLI B PellleHre pacCcMaTPUBaeMoii Tpob6JIeMbl.

11 Knacc

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

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

16

MHUPOBAaHUY COBPEeMEHHOI HAYYHOM KAapTHUHBLI MUPA, B PA3BUTUU
COBPEMEHHO! TeXHUKN W TEeXHOJIOTHI, B IPAKTUUYECKOU mesd-
TeJIbHOCTH JIOAel, IeJJOCTHOCThL UM eJWHCTBO (PU3WUEeCKOl Kap-
TUHBI MUPA;

YYUTBHIBATHh TPAHUIILI MPUMEHEHUSA N3YUEHHBIX (PU3UUECKUX MO-
neJieii: TOUEeUHBIN 2JIEKTPUYECKUN 3apsaf, Jyd CBETa, TOUEUHBINA
WCTOYHUK CBeTa, AJlepHas MOJeJib aToMa, HYKJOHHAsd MOJAedb
aTOMHOTO AApa TIPHU pelleHuu (pusuiecKUx 3ajgad;
pacmosumaBaTh (pusuUecKue saBJeHUA (IIPOIecChl) W OO0BHACHATH
UX Ha OCHOBE 3aKOHOB 9JIEKTPOAUHAMUKU U KBAHTOBOM (QUBUKM:
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B3aMMOJIEICTBYE MATHUTOB, OJEKTPOMArHUTHAA WHIYKIINA,
IeficTBYEe MArHUTHOTO IIOJIS Ha MPOBOJHUK C TOKOM M IBUXKY-
muiicA 3apsam, 9JIeKTPOMarHuTHbIEe KoJae0aHusa 1 BOJHEI, ITPIMO-
JUHEeHHOe pacIpocTpaHeHWe cBeTa, OTpaskeHue, IIpeJoMJeHue,
uHTepdhepeHIuA, TUPPAKIINAA U TOJAPU3AINA CBETA, JUCIIEPCUA
cBera; QoroasnekTpuueckuii spdext (dorosdderT), cBeTOBOE
IaBJieHWe, BOSHMKHOBEHME JUHEHYaTOro CIeKTpa aToMa BOMIO-
poma, ecTeCTBEeHHAsA M MCKYCCTBEHHAA PAAUOAKTUBHOCTD;

— ONUCHIBATh M3YYEHHBIE CBOICTBA BeIlecTBa (dJIeKTpHUUecKUe,
MAaTrHUTHBIE, ONTUYECKNE U 9JIEKTPOMATHUTHBIE SIBJeHUA (IIpo-
IIecchbl), UCIOJIb3yA (PUBUUECKUEe BeJINUNHbBI: 3JIeKTPUUYECKUN 3a-
pan, cuia TOKAa, 9JIEKTPUYECKOe HaNpAKEeHUe, 3JIeKTPUUECKOoe
COTIPOTUBJIEHNE, PA3HOCTL IoTeHImaaoB, IJIC, pabora ToKa,
WHAYKIINA MarHUTHOTO TOJIs, cuaa AMnepa, cuia JlopeHiia, uH-
IYKTUBHOCTDb KATYIIKU, S9HEPIrUud dJIeKTPUUECKOTO0 ¥ MArHUTHO-
To II0Jieli, IePUoJ U YacToTa KoJjebaHuii B KoJjebaTeJIbHOM KOH-
Type, 3apAa U CUJIa TOKA B IpOIlecce TAaPMOHUUYECKUX DJIEKTPO-
MAaTrHUTHBIX KOJe0aHUi, ()OKYCHOE PACCTOSHHE U OITHYECKas
cujla JUWHSBI; IIPU ONMCAHUU IIPAaBUJILHO TPaKTOBaTh (usuye-
CKUM CMBICJ MCIIOJb3yeMbIX BEJIWUYNH, UX OOO3HAUEHUS U €IU-
HUITLI; YKas3bIBaTh (HOPMYJbI, CBA3BLIBAIOIINE NaHHYIO (Gusude-
CKYIO BEJIMUYMHY C IPYTUMU BeJINUNHAMU;

— OMMUCHIBATH M3YyUEeHHBIE KBAHTOBbIE SBJIEHUS U IIPOIECCHI, HC-
TOJAb3yA (PUBWUYECKUEe BEJUUYUHBI: CKOPOCTh BJJEKTPOMATHUT-
HBIX BOJIH, AJWHA BOJHBLI M YaCTOTA CBETA, SHEPTUA U UMIYJILC
doToHa, mepuo g moJypacHana, dSHEPTUsS CBA3U ATOMHBIX ANeP;
IPU OTTMCAHUY MTPABUJIBHO TPAKTOBATH (GMB3UUECKUM CMBICJ UC-
TOJb3YEMbIX BeJIWYNH, UX O0O3HAUEHUS W €IUHUIIBI; YKa3bI-
BaTh (hOpPMYyJIbI, CBA3SHIBAIOIIINE MAHHYIO (QUBUUECKYIO BEJIUUU-
HY C APDYTMMU BeJINUYNHAMU, BHIYUCIAATHh 3HAUEHUE (PU3UIECKON
BEJINYUHBI;

— aHaJIM3UPOBATh (HUBUUECKUE TPOIECCHl U SBJIEHUA, UCIOJIb3Ys
dusuuecKue 3aKOHBLI M IPUHIIUIIBI: 3aKOH 3JIEKTPOMATHUTHOMN
WHAYKIINY, 3aKOH NPIMOJIMHENHOTO PAaCHIPOCTPaHeHUSA CBeTa,
3aKOHBI OTPaKeHUs CBeTa, 3aKOHBI ITPEJIOMJIEHUA CBeTa; ypaB-
HeHUe JWHIITeHA a4 PoToaddeKTa, 3aK0OH COXPaHEeHUS dHEP-
TUU, 3aKOH COXPAHEHUSA MMITYJbCA, 3aKOH COXPAHEHUS dJIEK-
TPUUECKOTO 3apfAia, 3aKOH COXPAaHEHUSI MacCOBOTO UHMCJA, IIO-
cryaatbl Bopa, 3aKOH pagMOaKTHBHOTO pacmaza; OPU ITOM
pasamyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTH-
YyecKoe BhIpaKeHUue M YCJIOBUA (TPAHUITLI, 00JIaCTH) IPUMEHM-
MOCTH;
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— OIIpeAeJIATh HallpaBJIeHVe BEKTOPpa MHAYKIINIY MariHuTHOI'O II0JIA

18

IPOBOJHUKA C TOKOM, CUJIbI AMiiepa u cuiabl JIopeHIa;
CTPOUTH 1 ONUCHIBATEH N300paskeHme, cCo3JaBaeMoe IJIOCKUM 3ep-
KaJIOM, TOHKOM JIMH3O011;

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

OCYIIIECTBJIATL IIPAMbIe M KOCBEHHLIE M3MEpPeHUS (PU3NUECKUX
BEJIMUMH; IIPH 5TOM BBIOMPATHh ONTUMAJIbHBIN CIIOCO0 N3MEpPeHUI
¥ HCIIOJIb30BATh M3BECTHBLIE METOABI OIeHKMU IOTPEITHOCTeN 13-
MepeHUii;

HWCCJIeIOBATH 3aBUCUMOCTH (PUBUUECKUX BEJINUYUH C UCIIOJIHL30Ba-
HUEM IIPSAMBIX USMEPEHUI: IPU 3TOM KOHCTPYUPOBATh YCTAHOB-
Ky, GUKCHUPOBATH PE3yJIbTAThI MOJIYUEHHON 3aBUCUMOCTH (hUBU-
YeCKMX BeJIWUYUWH B BHUAe Ta0OaUI M rpadmKOB, AejJaTh BBIBOILI
0 pes3yJibTaTaM HCCJIETOBaAHUS;

cobaromaTh mpaBuja 0e30IIaCHOTO TPyJa IIPU HPOBEeNEeHUU HC-
clIefOBaHMII B paMKaxX yueOHOTO 5KCIEePUMeEHTa, yueOHO-IC-
CJIelOBATEJILCKON U IIPOEKTHOM AeATeIHLHOCTU C HCIOJH30Ba-
HUEM M3MEePHUTEeJbHBIX YCTPOMCTB M JabopaTOpPHOTO 000pYya0-
BaHUA;

periaTh pacuéTHBIE 3aJaUu ¢ ABHO 3aJaHHOUN (pU3UUECKOi Moje-
JbI0, UCHOJb3ys (pusuyuecKre 3aKOHBI U IIPUHITUIILI; HA OCHOBE
aHaJam3a YCJIOBUA 3aJadyy BHIOUPATHh (USUUYECKYIO MOJENb, BbI-
IeJATb Qu3ndyecKre BeJIUUYUHBI U (GOPMYJIbl, HEOOXOAUMBIE AJISA
eé pelleHusA, ITPOBOAUTL PACUETHI 1 OIIEHUBATH PEATbHOCTDH IO-
JYUYEHHOTO 3HAaUYeHUI (PU3NUECKON BEIMUNHEI;

pelrath KadeCcTBEHHBIE 3aJauM: BLICTPAWBATH JIOTUUYECKU He-
IPOTHUBOPEUUBYIO IEIIOUKY PAaCCYKIEHUII C OIMOPOM Ha M3yUeH-
HbIe 3aKOHBI, 3aKOHOMEPHOCTH U (hU3UUECKUEe ABJICHUS;
WCIIOJIb30BATH MPU PelieHuun yUYeOHBIX 3aJadu COBPpeMeHHbIe MH-
dopMaInOHHbLIEe TeXHOJOTUU OJs IOUCKA, CTPYKTYPUPOBAHUA,
WHTEPIPEeTAINY U IIPEeJCTaBJIeHUsA YUeOHOU U HAYyUHO-IIOIYJIAP-
HOUM wmH@OpPMAIUU, IMOJYUYEHHON U3 Pa3IUUYHBIX HCTOUHUKOB;
KPUTUYECKU aHAJM3UPOBATDH IIOJyUaeMyIo MH(OPMAIIUIO;
00BACHATD MPUHITUIILI AefiCTBUA MAIIWH, IIPHUOOPOB U TeXHUUE-
CKHX YCTPOWCTB; pPasjnyaThb yCJIOBUSA X 0e30IIaCHOTO HCIOJb-
30BaHUS B ITOBCEIHEBHOMU JKU3HU;
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— TPUBOAUTL IPUMEPHI BKJAJa POCCUUCKUX M 3apyOEKHBIX YUé-
HBIX-(PUBUKOB B pasBUTHEe HAYKU, B OOBACHEHME IIPOIIECCOB
OKPY2KaIoIIero Mupa, B pa3BUTHE TeXHUKN U TE€XHOJIOTHIL;

— WCIIOJIb30BATh TeOPeTUUYEeCKUe 3HAHUA 10 (GU3UKe B IOBCEIHEB-
HOU KUB3HU A obecreuyeHUsA 6e30IaCHOCTU IPU OOpaIeHUuu C
npubopaMu U TeXHUUYECKHUMHU YCTPOMCTBaAMU, IJs COXPaHEHUS
3I0POBbA U COOJIOJEHUA HOPM 39KOJOTMUECKOTO IIOBEAEHUS B
OKpYKalolleil cpeme;

— paboTaTh B TPYIIIIE C BLIMOJHEHUEM PA3JINUUYHBIX COIUATBHBIX PO-
Jei, IIJIaHUPOBATh PabOTy TPYHIBI, PAIlMOHAJILHO pacupeneIaTh
00sI3aHHOCTH ¥ ILTAHUPOBATh AEATEJHLHOCTh B HECTAHAAPTHBIX
CUTyalluAX, aJeKBaTHO OIeHMWBATDH BKJAJ KasKAOTO M3 YUYACTHU-
KOB I'PYIIbI B PeIleHre paccMaTPUBaeMOU IPO0JIeMbI.
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COAEPXXAHWE YYEBHOI0 NPEAMETA «®U3UKA»
(BA30BbIW YPOBEHD)

10 knacc

PA3LEN 1. ®U3NKA U METOLbl HAYYHOIO NMO3HAHWA

dusuka — HayKa o mpupoge. HayudHble METOABI TO3HAHUSI OKPY-
JKaroIiero Mmupa. Posib 9KCcIepruMeHTa M TEOPUU B IIPOIlecce MMO3Ha-
HUS IPUPOALI. OKCIEPUMEHT B (hUBUKE.

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

Posb u mecTo GusuKu B GOPMUPOBAHUU COBPEMEHHOM HAyUHOM
KapTUHBI MUPa, B IPAKTUYECKOU MeATEeIHbHOCTHU JIIOJIEN.

Hdemonecmpayuu

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

TIbIOTEPHBIE JATUYUKHU.

PA3LEN 2. MEXAHNKA

Tema 1. Kunematuka

Mexaunmnueckoe naBu:KeHMe. OTHOCUTEIHLHOCTH MEXaHUYECKOTO
nBuskenusa. Cucrema orcuéra. TpaekTopus.
ITepemerienue, CKOpPOCTH (CpeAHAS CKOPOCTb, MI'HOBEHHAs CKO-
POCTB) U YCKOpPEHNEe MaTePUaJILHON TOUKM, UX IPOEKIIUU HA OCU CHU-
creMbl KoopauHaT. CIoiKeHNe IepeMeIeHn U CII0KeHe CKOPOCTeH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE NPAMOJIMHENHOE IBUKEHUE.
T'padukm 3aBUCHMOCTH KOODPAMHAT, CKOPOCTU, YCKOPEHUs, TYTHU
U IepeMeIleHns MaTepUaJbHOM TOUKU OT BPEMEHU.
CBobogHOE mazeHme. Y CKOPeHNe CBOOOIHOTO TMageHUA.
Kpusonunueitnoe geuskeHue. [[BuiKeHMe MaTepUaJIbHOM TOUKHY 10
OKPYXKHOCTU C IOCTOAHHOI IO MOAYJIIO CKOPOCTBHIO. YTJIOBaA CKO-
pocTh, JuHelHadA cKopocThb. Ilepmon m uactora obpareHusa. IleH-
TPOCTPEMUTEJILHOE YCKOPEHNE.
Texnuueckue ycmpoilcmea u npaKkmuyeckoe npumeHeHue: CIu-
IOMEeTp, ABUKEHNEe CHAPANOB, IleITHbIe U PEMEHHbIE Iepefaun.
Hemoncmpayuu
1. Mogenb cucTEeMBI OTCUETA, WJIIIOCTPAIMA KUHEMATUUYECKUX
XapaKTEePUCTUK IBUKEHUA.

2. TIpeo6paszoBaHMe OIBUKEHUM C MCIIOJH30BAHUEM IIPOCTBLIX Me-
XaHU3MOB.

3. ITameHue Tes B BO3AYXE U B Pa3pe’KeHHOM IIPOCTPAHCTBE.
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4. HabGuaiomeHne ABUIKEHHUS Tejia, OPOIIEHHOro IIoJ YIJIOM K To-
PUB0HTY ¥ TOPU3OHTAJIBHO.

5. IsamepeHue yCKOPEeHUsI CBOOOIHOTO TMAJeHUsI.

6. HanpaBieHue CKOPOCTU MPU ABUKEHUU O OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnsie paGomot'

1. syuenrue HepaBHOMEPHOTO IBUXKEHUA C I[JbI0 OTPeAeJIeHU s
MT'HOBEHHOM CKOPOCTH.

2. HccienoBanne COOTHOLIEHUS MEXKIY IIYTAMU, IPOUAeHHBIMI
TEJIOM 34 IIOCJeJOBaTeJIbHbIE PABHBLIE IIPOMEKYTKU BPEeMEHU
OPY PABHOYCKOPEHHOM IBHKEHHH C HAYAJIbHON CKOPOCTHIO,
PaBHOI HYJIIO.

3. NlsayueHue ABMIKEHUS ITapUKa B BA3KOM JKUIKOCTHU.

4. VlsyueHue ABUIKEHUS Tejia, OPOIITIEHHOTO TOPU3OHTAJIBHO.

Tema 2. luHamuKka

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

Macca tena. Cuna. IIpuHIUO Cymiepno3uIiuu cuj. Bropoit 3aKoH
HproTona gisa matepumanbHOM TouKu. Tperuit 3akoH HbioToHa s
MaTepuaJbHBIX TOYEK.

3akoH BceMupHOro taroreHusi. Cuna ts:xectu. IlepBas KocMu-
yecKasd CKOPOCTh.

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

Tpenune. Bugbsl Tpenus (IIOKOfA, CKOJb)KeHUsA, KaueHus). Cua
Tpeuud. Cyxoe Tpeumne. Cujia TpeHUA CKOJNbKEHUSA U CUJIa TPEHUSA
nokos. Koahdumnuent tperusi. Cuyia CONPOTUBJIEHUS IIPU TBUKE-
HUU TeJjla B JKUIKOCTU WUJIU rase.

ITocTymaTenbHOe 1 BpalliaTeabHOE IBUKEHME a0COIOTHO TBEPIO-
ro TeJa.

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

TexHnuueckue ycmpoilcmsaa u npakmuieckoe npumeHeHrue: mo-
IMIUOHUKY, ABUMKEHNEe MCKYCCTBEHHBIX CIIyTHUKOB.

Hdemonempayuu

1. dABneHue nHEpPIIUU.

2. CpaBHeHUEe MacC B3aMMOIENCTBYIOITHUX TeJ.

3. Bropoit 3akon HrioToHA.

4. zsmepenue cu.

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

6. 3aBUCUMOCTD CUJBI YIIPYTOCTH OT AedopMaIium.

7. HeBecomocTh. Bec Tesa mpu yCKOpPeHHOM HmOABbEME U Iajme-
HUU.

8. CpaBHeHUE CUJ TPEHUA MOKOA, KAUEHUA M CKOJbXKEHUA.

9. YcaoBusa paBHOBeCcHA TBEPAOTO Tesia. Buabl paBHOBeCHS.

Yuenuuweckuii sxcnepumenm, nabopamopHsvle pabomuL

1. Usyuenue aBU:KeHUA OPyCKa IO HAKJOHHOM IJIOCKOCTH.

2. NccnemoBanue 3aBUCUMOCTU CUJI YOPYTOCTH, BO3HUKAIOIIUX
B IPY'KUHE U PEe3WHOBOM 00pasiie, oT ux medopMaIruu.

3. HUccnemoBaHue yCcaoBUil paBHOBECUS TBEPIAOTO TeJa, MMEIOIIe-
ro OCh BpAaIllleHUs.

Tema 3. 3aKOHbI COXpPaHEHUA B MEXaHUKe

My abe MaTepuaIbHOM TOUKHU (Teja), CUCTEMBI MATEPUATBHBIX
TOoueK. VIMIIyJIbC CUJIBI 1 U3MEeHEHNE UMIYJIbCca Teja. 3aKOH coXpa-
HEeHUA UMITyJibca. PeaKTUBHOe ABUKEHUE.
Pa6ora cunbl. MOIITHOCTD CHJIBI.
Kunernueckasa sHeprus maTepuaiabHoil Touku. Teopema 00 u3-
MeHeHU! KMHEeTUYEeCKOUN dHEePTHuu.
ITorennuanbuada sueprud. IloTennuanbHasa sHepPrud yupyro ge-
dopMupoBaHHON NPY:KUHGBI. IloTeHIIMaTbHAA S9HEPTUA TeJia BOJIu3n
TOBEPXHOCTU 3€MJIU.
ITorennuanbuble U HeOTEeHIMANbHBIE cUIbl. CBA3h paboThHI He-
HOTEHIIUAJIBHBIX CHUJI C UBMEHEHUEM MEeXaHUYECKOH SHEPTUU CUCTE-
MBI TeJI. 3aKOH COXPAHEHUs MeXaHUUeCKOll SHEePIruu.
Yupyrue u Heynpyrue CTOJKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuiecKoe npumeHreHue: BO-
IOMET, KOIIED, IPYKUHHBIN IINUCTOJIET, JBUXKEHUE PaKeT.
Hemonecmpayuu
1. 3aKoH coxXpaHeHUsd UMITYJIbCA.
2. PeakTuBHOE ABU)KEHUE.
3. Ilepexon MOTEHIIMAJIBHOMN SHEPTUN B KMHETUYECKYIO U 00paT-
HO.

Yuenuuecrkuil axcnepumenm, nabopamopHble pabombut

1. VzyueHue abCOJIIOTHO HEYIPYTOro yaapa C IIOMOIINBLIO ABYX
ONMHAKOBBIX HUTSIHBLIX MagTHUKOB.

2. UccaemoBaHue cBsA3U pPabOTHI CUJIBI C U3MEHEHUEeM MeXaHuUe-
CKOI YHeprum Tejla HA IPUMePe PACTAKEHUSI PE3UHOBOTO
JKTyTAa.
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PA3LEN 3. MONNEKYNAPHAA ®U3NKA N TEPMOOWHAMUKA

Tema 1. OCHOBbI MOIEKYNAPHO-KUHETUYECKON Teopuu

OCHOBHBIE TOJIOMKEHUA MOJIEKYIAPHO-KMHETUYECKON Teopuu
U WX OIBITHOE 000ocHOBaHUe. BpoyHoBcKoe aABm:kenue. [uddysus.
XapakTep ABUIKEHUA U B3aUMOJAENCTBUA YacTUIL BelecTBa. Moe-
JU CTPOEHUSA Tra30B, KUIKOCTEH M TBEPIABLIX TeJd U OObsICHeHUe
CBOIICTB BellleCTBa Ha OCHOBe 3TUX MozeJjeii. Macca u pasMepsl MO-
aerkya. KonuuecTBo BemtectBa. IlocTossHHaa ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u eé umamepenue. Illkana
Temunepatyp Llenbcus.

Mopens npeanbaOro raza. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-
KUHETUYECKOH Teopuu UAeaJbHOTO rasa. AGCOJIIOTHAA TeMIepaTy-
pa Kak Mepa cpefHeN KWMHETUYECKOUM SHEPTUU TEILJIOBOTO IBUKE-
Hua uyactur rasa. llIkama remneparyp KennBunua. 'asoBbie 3axo-
HBI. YpaBueHue MeHngeneeBa—Kaameiipona. 3axon [laiabToHA.
Wsomporiecchl B MAeaJIbHOM ra3e C MOCTOAHHBIM KOJUYECTBOM Be-
miectBa. I'padmruecKkoe mIpefcTaBJIEeHNE H30IIPOIECCOB: M30TEPMA,
msoxopa, usobapa.

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

Hemonecmpayuu

1. OmbITHI, JOKAa3BIBAIOIINE AVWCKPETHOE CTPOEHUE BEIeCcTBa,

doTorpaduu MOJIEKYJ OPraHUUYECKUX COENUHEHUN.
2. OnbITHI IO AUGGY3UM KUIKOCTEH U Ta3o0B.
3. Mogesnb OPOYHOBCKOTO ABUIKEHUS.
4. Mogenb ombiTa IllTepHa.
5. OmBITHI, JOKA3BIBAIOIIME CYIIIECTBOBAHME MEKMOJIEKYJIAPHOTO
B3aUMOIEHCTBUA.

6. Mogenb, MIIIOCTPUPYIONIaA IPUPOAY AaBJI€HUA ra3a Ha CTEH-
KU cocyza.

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

Yuenuuecrkuil skcnepumenm, nabopamopHble pabombut

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

2. NccnenoBanme 3aBUCUMOCTH MEXXKY ITapaMeTPaMU COCTOAHUSA

pasperKeHHOTrO Tasa.

Tema 2. OCHOBbI TEPMOAVUHAMUKMN

TepMO]_II/IHaMI/I‘-IeCRaH cucrema. BHYTpeHHHH 9Hepruda TepMoau-
HaMHYECKOUN CHUCTEeMBI 1 CIIOCOOBI e€ m3aMeHeHUsA. KoamuecTBo Te-
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mJIOTHI 1 pabora. BHYTPeHHAS d9HEPrusa OSHOATOMHOI'O HAEAbLHOIO
rasa. Bugsl Temsonepenauu: TEIJIOIPOBOAHOCTH, KOHBEKIIUS, W3-
JydeHUe. YeabHas TEIJIOEMKOCTh BelllecTBa. HoamuecTBO Temio-
THI IIPU TeILJIoIllepesaue.
ITonarue 06 aguabaTHoM mporiecce. IlepBhIii 3aKOH TEpMOIMHA-
MuKu. IIpuMeneHre mepBOro 3aKOHA TEPMOAUHAMUKU K H30IIPO-
neccaMm. I'padhuyueckas mHTepnpeTanus paboThl rasa.
Bropoii 3akon TepmommHaMuKu. HeoOpaTMMOCTh IIPOIECCOB B
npupoe.
TemmoBble MamIuHbl. [IpUHIIUIBEI AeHCTBUA TEIJIOBBIX MAIIIWH.
ITpeo6pasoBanus sHepruu B TemyaoBbIX MarnmuHax. KIII TermmoBoit
mamusbl. [Tuka Kapao u ero KIII. 9xojgoruueckue npobieMbl Te-
JIO9HEPTeTUKU.
TexHnuueckue ycmpoiicmaa u npaKkmuyeckoe npumeHeHue: IBU-
raTtejib BHYTPEHHEIO CTOPAHUS, OBITOBOM XOJOAMJIBHUK, KOHIUIY-
OoHEp.
Hemonecmpayuu
1. llameHeHre BHYTPEHHEN SHEePruu Teja IIPU COBEPIINEeHUHN pa-
0OTHI: BBLIET HMPOOKM M3 OYTBHIIKU HOJ AEHCTBUEM CYKATOTO
BO3AyXa, HarpeBaHue sdupa B JATYHHON TPyOKe IIyTEM Tpe-
HUS (BUAEOAEeMOHCTPAINS).

2. "svmeHeHUe BHYTPEHHEH sHepruu (TeMIIepaTyphl) Teja IIPU
TemJonepemgaye.

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

4. Mogenu mapoBoii TypOMHBI, ABUTraTeJsi BHYTPEeHHEIro cropa-
HUs, PEAKTUBHOTO ABUTATEJIA.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsLe pabomut

1. NIamepeHnue yaeabHON TEIJIOEMKOCTHU.

Tema 3. ArperatHble COCTOAHUA BelLeCTBa.
®dazoBble nepexoabl

ITapoo6GpasoBanue u KoHgeHcanuda. Mcnapenne u KumeHue. Ao-
COJIIOTHASA M OTHOCHUTEJNbHAasd BJAYKHOCTH BO3Ayxa. HachbIlI[eHHBIH
map. YaeabHadA TeIJoTa mapoodpasoBaHUsA. 3aBUCUMOCTDb TeMIIepa-
TYpPhl KUIIEHUSA OT JaBJICHUS.

TBépaoe Teno. Kpucranmmueckue n amopdHbIe Tejaa. AHU30TPO-
OUs CBOMCTB KpHUCTAJLIOB. sKuakue Kpuctaaabl. CoBpeMeHHbIe Ma-
TepuaJbl. [IaBaeHne U KpUCTAINI3AIIUA. ¥ AeJIbHAS TEIJIOTA IJIaB-
geauda. CybamMmaims.

VYpaBHeHUe TeIJIOBOTO OaJjiaHca.

Texnuueckue ycmpoiicmea u npaKkmuieckKkoe npumeHeHrHue: THU-
TPOMETDP U MCUXPOMETP, KAJOPUMETP, TeXHOJOTUU MOJYUYEHUS CO-
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BPEeMEHHBIX MATEPUAJIOB, B TOM YKCJie HAHOMAaTepHaJOB, U HAHO-
TEeXHOJIOTUMU.

Hdemonecmpayuu

1. CBoiicTBa HACBIIIIEHHBIX IIAPOB.

2. KumeHue mIpu TOHUKEHHOM JaBJIEeHUU.

3. Cmoco0bI M3MepeHus BJIAKHOCTH.

4. HaburoneHue HarpeBaHUS U ILJIABJEHUA KPUCTAJINIECKOTO

BeIlecTBa.

5. lemoHcTpaInmusa KPUCTAJJIOB.

Yuenuuecrkuii sxkcnepumenm, nabopamopHsie pabombut

1. lsamepeHre OTHOCUTEJBHOMN BJIAKHOCTU BO3AyXa.

PA3LEN 4. SNEKTPOOUHAMUKA
Tema 1. IneKrpocTtaTuka

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

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

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

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

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

Hdemonecmpayuu

1. YeTpoiicTBO M IPUHIUN AeHCTBUA DJIEKTPOMETpA.

2. BzaumogeiicTBre HA3JIEKTPU30BAHHEBIX TeJ.

3. AIeKTpuuecKoe I0Je 3apsKeHHbIX TeJ.

4. ITpOBOAZHUKY B 9JIEKTPOCTATUUECKOM IIOJIE.

5. DJIeKTpocTaTHUecKas 3aIinuTa.

6. [IusJIeKTPUKU B BJIEKTPOCTATUUECKOM IIOJIE.

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

8. OHeprusa 3apAKeHHOT0 KOHAeHcaTopa.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabomut

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

AIeKTpUUeCKUil TOK. Y CIOBUSA CYIIIECTBOBAHUSA SJIEKTPUUECKOTO
ToKa. Ucrounuku Toka. Cuyia Toxa. IlocToaHHBIN TOK.

Hanps:xenne. 3akon Oma Oyd yyacTKa Ilemu.

AJIeKTpUUecKoe COIPOTUBJIEHUE. ¥ IeJbHOE COIPOTUBJIEHUE Be-
mrectBa. IlocienoBaresnbHoOe, MapajjaelbHOe, CMEIIaHHOe COoequHe-
HUe IPOBOIHUKOB.

Pabora saexTpuueckoro Toka. 3akou I[:koynas—Jlenma. Morr-
HOCTDH 9JIEKTPUUYECKOT0 TOKA.

IAIIC u BHYyTpeHHEe COIIPOTUBJIEHNE UCTOUYHNKA TOKa. 3aK0oH Oma
IJIST TIOJIHO# (3aMKHYTOM) dJEKTPUUECKOi Ienu. KopoTKoe 3aMbI-
KaHUue.

AJIeKTPOHHAsI NPOBOAMMOCTL TBEPIABIX METAJJI0B. SaBUCHU-
MOCTH COIIPOTHUBJIEHUSA METAJIJIOB OT TeMuepaTyphbl. CBepXIPOBO-
IUMOCTb.

AJIeKTpUYEeCKU TOK B BakyyMe. CBOIICTBa 3JIEKTPOHHBIX IIy4-
KOB.

ITonynoposoguuku. CobGcTBeHHas M INpPUMeCHas MHPOBOIMMOCTH
moJIympoBOAHUKOB. CBoiicTBa p—n-mepexoga. IloaympoBOAHUKO-
BbIe IIPUOOPHI.

AJIeKTpUUECKUil TOK B PACTBOPAX M PAacCIljiaBax 3JIEKTPOJIMTOB.
AIEeKTPOJUTHYECKAA JUCCOIUAIINAA. JJIEKTPOIUS.

AJIEeKTPUYECKU TOK B rasdax. CaMOCTOATEJbHBIN U HECAMOCTOS-
TeJIbHbIN paspsan. Moarusa. Iloiasma.

TexHnuueckue ycmpoilcmaa u npaKkmuyeckoe npuMeHeHue: aM-
mepMeTp, BOJIBTMETD, PEOCTAT, NCTOUHUKM TOKa, dJIeKTpOHATrpeBa-
TeJbHBbIe IIPUOOPHI, 9JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETD
COIPOTUBJIEHUSI, BAKYYMHBIH OHOX, TEPMHUCTOPHI U (POTOPE3UCTO-
PBI, TOJYITPOBOAHUKOBEIN AMOM, TaJIbBaHUKA.

Hdemonempayuu

1. smepenue CUJIBI TOKA U HATPAKEHU.

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

CmMmelliaHHOE cOeIVHEeHUe MPOBOIHUKOB.

ITpamoe usmepenue IC. KopoTkoe 3aMbIKaHUe rajibBaHuye-
CKOTO 3JIeMEeHTa U OIleHKa BHYTPEHHEro CONMPOTUBJIEHUS.
3aBUCUMOCTh COIIPOTUBJIEHUS METAJIJIOB OT TeMIIepaTyphI.
IIpoBOAMMOCTE 9JI€KTPOJIUTOB.

Hckporoii paspsan ¥ IPOBOAMMOCTE BO3IyXa.
OIHOCTOPOHHSA MPOBOANMOCTE AUOA.

- W

PSS
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Yuenuueckuil saxcnepumenm, nabopamopHsie pabomut

1. VsyueHne CMEIIaHHOTI'O COeINHEHU PE3NUCTOPOB.

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

3. HabmromeHne 3JIeKTPOoJIn3a.

MEXMNPEQMETHbBIE CBA3N

HNzyuenme rypca ¢usurm 6azoBoro ypoBHsa B 10 kjacce ocy-
IIECTBJISAETCA C YUYETOM COJEPIKATEeIbHBIX MEKIPEJMETHBIX CBdA-
3eii ¢ KypcaMy MaTeMaTUKW, OUOJIOTUU, XUMUHU, Teorpaduu u
TEeXHOJOTHUH.

MexcnpedmemHoble NOHAMUA, CEA3AHHbLE C U3YUeHUEM
Mmemodo6 HaYy1LHO20 NO3HAHUSA: ABJIEeHNe, HAYUYHBIN (DaKT, TUIIO0-
Tesa, GusnUecKas BeJINUNHA, 3aKOH, TEOPUA, HAOII0AeHNe, SKCIIe-
PUMEHT, MOJeJUPOBaHUE, MOe]b, U3MEepPeHue.

Mamemamuka: pelieHVe CHUCTEMBI ypaBHEHUH; JuHelHas
dyurua, napabosa, runepbosa, ux rpaduUKM U CBOHUCTBA; TPUTO-
HOMeTpHUecKue (PyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO; BEKTOPHI ¥ UX IPOEK-
UM Ha OCH KOODAUWHAT, CJIOKEeHUE BEeKTODPOB.

Buonozua: MexaHWUYeCKOe ABUIKeHUE B 'KUBOI Ipupoze, Jud-
(dbysus, ocMoc, TeImI000MeH KUBBIX OPTaHU3MOB (BUABI TeIJIoHepe-
Jauu, TEIJIOBOe DPaBHOBeCHUE), 9JIEeKTPUUECKUNE SABJIEHUSA B JKUBOI
mpupoze.

Xumusn: ZUCKPETHOE CTPOEHIE BeIlleCTBA, CTPOEHUE AaTOMOB
U MOJIEKYJI, MOJIb BeIl[eCTBa, MOJIAPHAA Macca, TEIJIOBbIe CBOIICTBA
TBEPABIX TeJ, JKUIKOCTEIH M ra3oB, dJIEKTPUUECKHE CBOICTBa Me-
TaJIJIOB, 9JIEKTPOJUTHUUECKAI JUCCOIUAIIN, raJbBaHUKA.

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

Texnonozus: npeobpasoBaHWe IBMKEHUH C HCIOJIbB30BAHUEM
MEeXaHu3MOB, YUET TPEHUA B TeXHUKE, MOAIUITHUKYN, UCI0JIb30Ba-
HUe 3aKOHA COXPaHEHUd MMIIyJbca B TeXHUKe (paKeTa, BOLOMET
U T. II.), IBUTATE]bh BHYTPEHHET0 CrOpaHusd, mapoBasi TypouHa, ObI-
TOBOM XOJOAWJIHHUK, KOHIUIIMOHED, TEeXHOJIOTHUU IOJYyUYEeHUS CO-
BPEMEHHBIX MaTepPuajioB, B TOM UHCJIe HAHOMAaTEePUAJIOB, ¥ HAHO-
TEXHOJIOTUU, JIEKTPOCTATUUYECKAA 3all[UTa, 3a3eMJIeHUe 3JIeKTPO-
npubGOPOB, KCEPOKC, CTPYHHBIN IPUHTED, dJIEKTPOHATDEBATEIbHBIE
mpubopPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.
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11 knacc
PA3SLEN 4. SNEKTPOONHAMUKA

Tema 3. MarHuTHoe none. INEKTPOMarHMTHas UHAYKUUA

ITocTosHHBIEe MAarHuThHI. B3auMomeiicTBrE TOCTOAHHBIX MAarHUTOB.
MaruauTtHoe mose. BekTop MarauTHo#d nHAYKIuu. IIpuHIiun cymep-
HO3UIIMY MATHUTHBIX ITOJIeH. JIMHUM MArHUTHOIN mHAYKIuu. Kap-
TUHA JUHUH MATHUTHOU MHAYKIITUU IIOJIS MOCTOSHHBIX MarHUTOB.

MarauTHOe 1moJie IPOBOIHNKA ¢ TOKOM. KapTruHa JUHUN HWHAYK-
MY MArHUTHOTO TOJISA AJUHHOTO HIPAMOTO IIPOBOAHUKA U 3aMKHY-
TOTO KOJBIIEBOTO IMIPOBOAHUKA, KATYIIIKU ¢ TOKOM. OnbIT IpcTena.
BzaumozgeiicTBre IPOBOAJHUKOB C TOKOM.

Cuna Ammepa, e€é MOAYJIbL M HallpaBJIeHHE.

Cuna Jlopentia, e€ MOIyJIb 1 HaTIpaBiieHne. [[BuKeHne 3apsa:KeHHON
YACTHUIILI B OSHOPOJAHOM MATHUTHOM Itojie. Pabora cuisl Jlopenra.

SBiaeHUE 3JIeKTPOMATHUTHOM MHAYKIuUH. IIoTOK BeKTOopa Mmar-
HuTHON mHAYKNuu. IC mHAYKIUM. 3aKOH 3JeKTPOMarHUTHOM
uHAyKInu Papanges.

Buxpesoe snekTpuueckoe moJse. IJC MHAYKIINM B IPOBOAHUKE,
OBUIKYINIEMCS IIOCTYHaTeJIbHO B OJHOPOJAHOM MATHHUTHOM IIOJIE.

IIpaBuno Jlenra.

WNunykTuBHOCTD. fIBIeHMe camoumHAyKIuKu. IJ[C caMOMHAYKITNN.

DHeprusa MAaTHUTHOTO IOJIA KATYIIIKKU C TOKOM.

DJIeKTPOMATHUTHOE II0JIE.

Texnuueckue ycmpoiicmea U npaKkmuieckoe npumeHeHue: 1mo-
CTOSIHHBbIE MATrHUTBI, SJI€KTPOMArHUTHI, DJIEKTPOABUraTe/Ib, YCKO-
puTeau dJIeMEeHTaPHBLIX YaCTUIll, MHAYKIIMOHHAS IeYb.

Hdemonempayuu

1. OmbIT Apcrena.

2. OTKJOHeHU e 9JIEKTPOHHOTO IIYYKa MArHUTHBIM IIOJIEM.

3. JIuHUY MHAYKINNA MATHUTHOTO II0JIA.

4. BzaumogeiicTBre ABYX MPOBOAHUKOB C TOKOM.

5. Cumna Ammepa.

6. IleticTBue cuiabl JIOpeHITa Ha MOHBI JJIEKTPOJIUTA.

7. fIBeHUe 3JI€KTPOMATHUTHON MHIYKITUHU.

8. IIpasuio Jlenmna.

9. 3aBucumocts IC MHAYKIIUU OT CKOPOCTH M3MEHEHUS Mar-

HUTHOTO IIOTOKA.

10. fAB1eHue caMOMHIYKITHMA.

Yuenuuecrkuii sxcnepumenm, nabopamopHsLe pabomut

1. NsyyeHre MarHuTHOIO IOJA KATYIIIKU C TOKOM.

2. HccinemoBaHue HefiCTBUA IIOCTOAHHOTO MarHWTa Ha PaMKy

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

Tema 1. MexaHuyeckue u I1IeKTPOMArHUTHbIE Kone6auus

Koiebarenpuass cucrema. CBOOOZHBIE MexXaHHMUYECKUe KoJieba-
Husi. apmonuueckue KojebaHusi. Ilepmon, wyacTtora, aMILIUTyIa
u pasa KosebaHuii. IIpy;KMHHBIA MaATHUK. MaTeMaTUYecKUi Ma-
ATHUK. YpPaBHEHMe TapMOHUYECKUX KojebaHuii. IIpeBparieHue
SHEPTUM NPU TaPMOHUUYECKUX KOJIeOaHMAX.

Koaebarenbubrii Koutyp. CBOOOLHBIE 3JIeKTPOMAarHUTHLIE KOJe-
0aHUA B MIeaJbHOM KO0JIe0aTeJIbHOM KOHType. AHAJOTUA MEXKIY
MeXaHUYEeCKUMHU M 3JEeKTPOMAarHUTHBIMU KoJjebauuamu. @opmyia
Tomcona. 3aKoH COXpaHeHUA SHEPTUH B HUAeaJTbHOM KoJiebaTesb-
HOM KOHTYDE.

IlpencraBieHue 0 3aTyXaloIuX KojJebaHUaIX. BEIHYKIeHHBIE Me-
xXaHUYecKue KoJiebauus. Pes3oHaHc. BBIHYKAeHHBIE 3JIeKTpoMar-
HUTHBIE KOJIeOaHUA.

ITepemennsbiii Tok. CUHYyCOMJAJIbHBIN IIEPEMEHHBIH TOK. Morr-
HOCTH IIEPEMEHHOI'0 TOKa. AMILINTYIHOE U AeHCTBYIOIee 3HAUEHUE
CUJIBbI TOKA W HAIPSIKEeHU.

Tpaucpopmarop. ITpousBoacTBO, IIepemaya u MOTpedIeHe SIEK-
TPUUYECKON SHEPruu. IKOJOTUUYECKNEe PUCKU IIPU IITPOU3BOACTBE
5JIeKTposHeprun. KyabTypa MCIIOIb30BaHUA 9JIEKTPOIHEPTUHN B TIO-
BCeIHEBHOM KU3HU.

TexHnuueckue ycmpoiicmaea u npaxkmuieckoe npumeHeHue: 3aeK-
TPUYECKUHN 3BOHOK, TeHepaTop IepeMeHHOr0 TOKAa, JJMHUU 3JIEKTPO-
mepemad.

Hemonecmpayuu

1. UccnegoBaHme mapaMeTpoB KoJiebaTeJbHON cucreMsbl (IIpy-

"KUHHBIN MJIM MaTeMaTUYeCKUil MasATHUK).

2. HabGmromeHune 3aTyxamolux KoJiebauHuii.

3. HNcciemoBanue CBOMCTB BLIHYKACHHBIX KOJeOaHMIA.

4. HabOmrozeHne pe3oHamca.

5. CBoOOHEIE 9JIEKTPOMATHUTHBIE KOJeOaHUs.

6. OcriuimorpaMMBbI (3aBUCUMOCTHU CUJIBI TOKA 1 HAIIPSAKEHUA OT

BPEMEHU) U1 9JIEKTPOMArHUTHBIX KOJe0aHUH.
7. PesoHaHC TIpu mocjesoBaTeIbHOM COeIUHEHUU Pe3UCTopa, Ka-
TYIIKY UHIYKTUBHOCTY U KOHJEHCATOpA.

8. Mozenb IUHUU 3JIEKTPOIIepegayun.

Yuenuuecrxuii sxcnepumenm, nabopamopHsLe pabombut

1. UccnaemoBaHue 3aBUCUMOCTH IIePUOIa MAJBIX KOJEOAHUM Ipy-

3a Ha HUTHU OT AJIMHBI HUTU U MacChl Tpysa.

2. HccinemoBaHue mmepeMeHHOT0 TOKa B I[N M3 IIOCJEeI0BATEIb-

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

MexaHnnuecKue BOJIHBI, YCJIOBUA pacupocTpauenus. [lepuona. Cko-
POCTBH pacmpocTpaHeHUWA W AJIMHA BOJHBI. IlomepeuHble U TPOLOJIb-
Hble BOJIHBI. VIHTepdepeHusa n 1udpakiing MeXaunuecKux BOJIH.

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

OJIEKTPOMATHUTHBIE BOJHBI. YCJIOBUA WM3IY4YEHWs BDJIEKTpPOMAr-
HUTHBIX BOJH. BsauMHas opueHTaInsa BeKTOpoB E, B, U B 9JI€KTPO-
MarHuTHOII BoJsiHe. CBolicTBa BJIEKTPOMATHUTHBIX BOJH: OTpaske-
HUE, IpPeJoMJIeHNe, MoJApusanud, Audpparknnud, MHTepQepeHInA.
CKOpPOCTDH 9JIEKTPOMArHUTHBIX BOJIH.

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

ITpuHIUIBEI PagUOCBA3Y U TeJeBUAeHUA. Pagrosokaiius.

DJIEKTPOMATHUTHOE 3arpsA3HeHNe OKPY:Kalolleil cpeabl.

Texnuueckue ycmpoilicmea u npakmuieckoe npumeHerue: My-
3bIKaJIbHBbIe MHCTPYMEHTHI, YIbTPA3BYKOBAs AUATHOCTUKA B TEXHU-
Ke U MemuliuHe, pajap, PaauONPHUEMHUK, TeJeBU30p, aHTEHHA,
tenedoH, CBU-meus.

Hemoncmpayuu

1. O6paszoBaHMe W pacIpPOCTPAHEHWE MOMEePEeYHBLIX U IIPOAOJIb-

HBIX BOJIH.
2. KoJeobiromnieeca Tejio KaKk MCTOUYHUK 3BYKaA.
3. HabmroneHme oTpaskeHUA U IIPEJIOMICHNA MeXaHUYEeCKUX BOJIH.
4. Haburonenue mHTepdepeHIINY U AUGPAKIINT MeXaHUUYECKUX
BOJIH.

5. 3ByKOBOI1 pe3oHamcC.

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

7. HNccnemoBamue CBONCTB JIEKTPOMaTrHUTHBIX BOJIH: OTPaskeHUe,
IIpeJoMJIeHue, IMOoJApu3anud, JuppaKknuda, nHTeppepeHnud.

Tema 3. OnTukKa

T'eomerpuueckasa onrumka. lIpamMoamHelHOe pacIpocTpaHeHUe
cBeTa B ofHOpOoaHOI cpene. JIyu cBera. ToueuHbIl HICTOYHUK CBETA.

OTpaskeHue cBeTa. 3aKOHLI OTpakeHus cBera. IlocTpoeHue m30-
OpasKeHUuI B IIJIOCKOM 3epKaJe.

IIpenomiienue cBeTa. 3aKOHBI IPEJIOMJIEHU cBeTa. AGCOTIOTHBIHN
moKasaTe b IIpejoMaeHus. IlosHoe BHyTpeHHee oTparkenue. Ilpe-
IeJbHBIN YToJI IIOJIHOTO BHYTPEHHETr0 OTPaKeHU .

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

Cob6uparoIue 1 paccenBarolie JuH3bl. Toukasa aguasa. Poxyc-
HOEe pacCTOAHWE W OITHUYEecKas CHUJia TOHKOU JuH3BI. IlocTpoeHue
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n300pakeHl B COOMPAIOIINX U PacCemBaloONuX JuH3ax. Popmyia
TOHKOH JIMH3LI. ¥ BeJIUUeHNe, JaBaeMoe JIMH30M.

Ilpenensl IPUMEHUMOCTY T€OMETPUUECKON ONTUKU.

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

Hudpaxiua ceeta. [JudpakinonHaa peléTKa. ¥ cJIoBue HabJio-
IeHUsA TJIABHBIX MAKCUMYMOB IIPHU MAaJeHUU MOHOXPOMATUUYECKOTO
cBeTa Ha JUMPAKIMOHHYIO PEIIETKY.

ITonapusamnusa ceera.

TexHuyeckue ycmpoilcmea u npaKmuieckoe npumenerue: 04K,
Jyma, goroamiapaTr, TPOeKIIMOHHBINA ammapaTr, MUKPOCKOII, TeJie-
CKOII, BOJIOKOHHAs OITHUKA, AU(DPAKIIMOHHAA DPEIIETKA, IIOJIPOUL.

Hdemonecmpayuu

1. TIpamosimHeliHOE pPacIPOCTPaHEeHNE, OTPAKEHNE U IIPEeJIOMJIe-
Hue cBera. OnTHuYecKre NPUOOPHI.

ITonuoe BHyTpeHHee oTpakeHue. Mozeab ¢cBeTOBOJA.
WccaemoBaHue cBOCTB U300paKeHU B JUH3AX.

Mogenn MuKpocKoma, TeJaecKomna.

Hao6nogenne naTepdepeHIInu cBeTa.

Ha6noaenne gudpaknuu ceTa.

Habaionenue auciepcuu cBeTa.

. IlonyuyeHue cueKkTpa C IMOMOIIBIO ITPU3MHBI.

ITonyueHue clieKTpa ¢ IOMOIILIO TU(PPAKIIMOHHON PEIIETKHU.
10. HaGironmenue mojsspu3anuy cBeTa.

Yuenuuecrkuil sxcnepumenm, nabopamopHble pabombut
1. smepeHne mokasaTess IIPeJIOMJIEHUA CTeKJIa.

2. UccrnemoBaHue CBOMCTB M300paskKeHUil B JINH3aX.

3. HaGromenune mucmepcuu CBeTa.

PA3JIEN1 6. OCHOBbI CNELMAIBHOM TEOPUN OTHOCUTENLHOCTY

T'panunbl IpUMEeHUMOCTH KJacCcuuecKoil MexaHuKu. IlocTyaaTsl
CIIeIMaJbHON TEeOPUU OTHOCUTEJIHLHOCTHU: MHBAPUAHTHOCTh MOIYJIS
CKOPOCTH CBeTa B BaKyyMe, IIPHUHIIUII OTHOCUTEJIbHOCTU OUH-
mITeiHa.

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

DHEepTUua U UMIYJIbC PEJIITUBUCTCKON YaCTHUIIHI.

CBsA3b MacChl C dHeprueil U NMIIYJIbCOM PEeJIATUBUCTCKON YaCTH-
Ibl. OHEPTU MOKOSI.

RN oA W
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PA3LEN 7. KBAHTOBAA ®U3NKA

Tema 1. InemMeHTbl KBAaHTOBOUW ONTUKMU

doTtonbl. Popmysa Ilmanka cBa3u sHepruu (POTOHA C €TI0 YACTO-
TOM. JHEPTUsd U UMITYJbC (POTOHA.

OTtkpoeiTHE U uccaenoBauue gorosddexrta. OubiTel A. I'. Crosero-
Ba. 3axkoubI horoadderTa. YpaBueHue JitHITeliHa 1151 POoTOIDDEK -
Ta. «Kpacuasa rpanuiia» goroadderra.

Hasnenue cBera. OmsiTel I1. H. Jlebemena.

XuMuuecKoe JeiicTBue cBeTa.

TexHnuueckue ycmpoiicmea u npakmuieckoe npumererue: Go-
TOBJIEMEHT, (DOTONATUUK, COJTHEUHAA OaTapes, CBETOLUOM,.

Hemoncmpayuu

1. ®oTosdhdeKT Ha YCTAHOBKE C IIUHKOBOM IIJIACTUHOI.

2. UccrnemoBaHune 3aKOHOB BHemrHero goTosddexrTa.

3. CBeTomguog.

4. ConneuHas G6aTapes.

Tema 2. CtpoeHue atoma

Mogensr aTtoma Tomcoma. OnwiThl Pesepdoppa mo paccesHUIO
a-yactun. IlnanerapHasa moxenb atoma. Ilocrynatrer Bopa. Usny-
YyeHMe U IOTJIoIeHre (hOTOHOB IPU IIePexo/ie aToMa C OAHOI'0 YPOB-
HA 9Hepruu Ha apyroi. Buasl cmekTpoB. CIeKTp ypoBHEHN sHepruu
aToMa BOJIOPOZA.

BosmoBble cBoiicTBa uacTtull. Boausl ge Bpoitna. Kopoyckyasap-
HO-BOJIHOBOM AyaJi3M.

CIIOHTAHHOE ¥ BBIHYKICHHOE H3JIyUYeHUe.

TexHuyeckue ycmpoiicmaa u npaxkmuyeckoe npumeHeHue: CieK-
TpaJbHBIN aHAJIU3 (CIIEKTPOCKOIL), Jia3epP, KBAHTOBBINA KOMIILIOTED.

Hemoncmpayuu

1. Mogenan ouniTa Pesepdopaa.

2. Onpepenenne OJIUHLI BOJHBI jJasepa.

3. HaGuronenune JuHeHYaThIX CIEKTPOB HU3JIYUYEHU.

4. Jlazep.

Yuenuuecrkuii akcnepumenm, nabopamopHnsie pabombut

1. HaGaromeHne JUHENUYATOrO CIEKTpA.

Tema 3. AToMHOe AApO

OKCIEePUMEHTEI, JOKA3LIBAIOIINE CI0KHOCTh CTPoeHusa Aapa. OT-
KpbITHe pagmoakTuBHOCTU. OnbIThl Pesepdopaa 1o ompeneieHMIo
cocTaBa pagnoaKTUBHOTO maayuenus. CBoiicTBa ambda-, 6era-, ram-
Ma-uaydyeHusi. BausHuue paguoakKTUBHOCTH HA YKUBBLIe OPraHMU3MBI.
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OTkpbITHE TPOTOHA U HeliTpoHa. HyKaoHHaa moaensb aapa [eiizen-
6epra—HMBaHenko. 3apsan aapa. MaccoBoe umncyo aapa. FM30TomnbI.

Anbnda-pacman. OJIeKTPOHHBINM U IIO3UTPOHHLIN OeTa-pacman.
Tamma-uzayueHne. 3aKOH paagroOaKTHUBHOTO paciiaia.

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

SAnepunie peaknuu. leseHue 1 cuHTE3 A1epP.

Anepubiii peaktop. Tepmosgepusblii cuHTes. IIpobieMbl U Iep-
CIIEKTUBLI AIEePHOI 9HEePTeTUKN. DKOJOTUUYECKHe aCIIeKThI SAePHOMI
DHEePreTUKHU.

dinemMeHTapHBIe YacTUIbl. OTKPLITHE IIO3UTPOHA.

Meroasl HAGIIOAEHUST M PEruCTPAIlUN dJIeMEeHTAPHBIX YACTHII.

dyHmaMeHTaJIbHBIE B3auMOJeHCcTBUsSA. EIWHCTBO (pU3UUECKOH
KapTUHBI MUpA.

Texnuueckue ycmpoiicmaea u npakmuyeckoe npumeHerue: RO-
3UMeTpP, Kamepa Buibcona, saepHBIN peakTop, aToMHasa 6omba.

Hemoncmpayuu

1. CuéTuuK MOHUIUPYIOMIUX UACTHUII.

Yuenuuecrkuii sxkcnepumenm, nabopamopHnsie pabomut

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

PA3JEN 8. IJIEMEHTbI ACTPOHOMUN
N ACTPOPU3UKH

drambl PadBUTUA acTpoHOMUU. IIpuKIagHOE M MUPOBO33pEHUE-
CKOe 3HAYeHUe aCTPOHOMMUM.

Bung s3Bésgmoro Heba. CosBe3gus, ApPKHEe 3BE3NbI, MIJIAHETHI,
WX BUAUMOE IBUKEHUE.

CoJsiHeuHas cucTeMa.

Connne. ComHeuHas aKTUBHOCTL. McrouHuk sHeprum CosHIila
m 3BE3A. 3BE3IObI, MX OCHOBHBLIE XapakTepucTuku. [[marpamma
«CIIEKTPAJbHBINA KJIACC — CBETUMOCTb». 3BE€3bI TJIABHOM IIOCJIE0-
BaTeJbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBL» [IJsI 3BE3[
TJIaBHO# IIOCJIeloBaTe/IbHOCTU. BHyTpenHee ctpoeHue 3Bé3n. Co-
BpPeMeHHbIe MIPeACTABJICHUA O IPOUCXOKIeHnU 1 dBoaonuu CoirH-
IIa U 3B€3[. OTalbl JKU3HU 3BE3].

Mneunsiii IIyre — mHama amaktura. Ilomo:xkeHue u IBUKeHUE
Coauna B 'amaxkTuke. Tunel ranakTuk. PaguorajJakTuky U KBasa-
pbl. UEpHbIE OBIPHI B SApax rajJaKTHUK.

Bcenennas. Paciupenune Beenennoii. 3akon Xa66.sa. Pasberanue
ramakTuk. Teopus Boiabiioro B3pbeiBa. PelMKTOBOE MBIIyUeHUE.

Macmmrabuas crpykrtypa BecenenHoii. MeTarajlakTuka.

Hepeméansie npo6aeMbl aCTPOHOMUMU.
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Yuenuuweckue nabnrodenusn

1. HabaiomeHusa HEeBOOPYKEHHBIM TJa30M C HKCIOJb30BAHUEM
KOMIIbIOTEPHBIX IIPUJIOMKEHUN IJIS OIpPeIeIeHUs IIOJOMKEeHM s
HeOeCHBIX 00'bEeKTOB HAa KOHKPETHYIO JaTy: OCHOBHELIE CO3Be3-
nusa CeBepHOro HOJIYIIAPUA U SPKUE 3BE3IbI.

2. Hab6mromenus B Tedeckon JIyael, miaaner, Miaeunoro Ilyru.

OBOBLWAMLWEE NOBTOPEHMNE

Poap pusuku m acTpoHOMHU B SKOHOMHUYECKOM, TE€XHOJIOTHMYE-
CKOM, COIIMAaJIbHOII M 3THMUYECKOM cdepax mesTeJbHOCTU UeOBeKa;
POJIb 1 MeCTO (pMBMKU 1 AaCTPOHOMUY B COBPEMEHHOM Hay4YHOI Kap-
THUHE MUPAa; POJb (pu3myecKol Teopuu B (OPMUPOBAHUU TIPEACTaB-
JeHul 0 (PU3NUECKON KapTuHe MUPa, MeCcTO (pu3nuuecKoil KapTUHBI
MHpa B OOIEeM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPeN-
CTaBJIEHUH O IIPUPOIE.

MEXMNPEAMETHBIE CBA3N

Wsyuenue Kypca pusuKu 6a30Boro ypoBHA B 11 KJacce ocylmecT-
BJISIETCS C YUETOM COMIEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ Kyp-
caMu MaTeMaTUuKU, OMOJIOTHUM, XUMUM, Treorpadmi 1 TeXHOJIOTUHU.

Mexcnpedmemnsvle nOHAMUA, CEA3AHHbBLE C U3YHUeHUEM
Memo0o6é HaywH020 NO3HAHUA: SBJIeHUEe, HAyJYHBIH (QakKT, I'u-
moTesa, usndyecKas BeJUUYNHA, 3aKOH, TEOpUs, HaOIIOgeH1e, dKC-
HmepUMEHT, MOJeJINPOBaHMe, MOe/ b, U3MepPeHNne.

Mamemamuka: pellleHHe CHUCTeMbl ypaBHEHWIi; TPUTOHOME-
TpruuecKre QyHKIIUN: CUHYC, KOCUHYC, TAHTeHC, KOTAHT€HC; OCHOB-
HOe TPUTOHOMETPUUYECKOe TOKIECTBO; BeKTOPhI U UX IIPOEKIIUU Ha
0oCHU KOODPAMHAT, CJIOKEeHNEe BEKTOPOB; ITPON3BOIHbBIE JIeMEHTaPHbBIX
GYHKIUIT; IPU3HAKN HMOA00MSA TPEyTrOoJbHUKOB, OIpeAesieHre ILIO-
Iaau IJIOCKUX PUryp u o6bEéMa Tes.

Buonozusa: sJeKTpUUYeCKUe SBJIEHUA B »KUBOI mpuUpomde, KoJe-
OaTesbHBIE MBUXKEHUA B JKUBOI IPUPOJE, ONTUUECKUE SBJICHUA B
KUBOM IIPUPOJE, AeMCcTBUE pagualui Ha KUBbIe OPraHMU3MBEI.

Xumusa: cTpoeHre aTOMOB 1 MOJIEKYJI, KPUCTAJIINUYECKASA CTPYK-
Typa TBEPABLIX TeJl, MEeXaHU3Mbl 00Pa30BaHUA KPUCTAJINUECKOI
PeUIeéTKY, CIeKTPaJbHbIN aHAJUS.

I'eozpagusa: MaTHUTHBIE TIOTIOCA 3eMJIN, 3aJIe3KM MAarHUTHBIX DY,
¢oToCHEMKA 3eMHOIT TIOBEPXHOCTHU, MPEACKa3aHNe 3eMIeTPACEHI.

Texnonozua: TUHUN 3JeKTPOIlepenad, reHepaTop mepeMeHHOTO
TOKa, 3JeKTPOIBUTATEb, UHAYKIITMOHHAA eYb, Pagap, PaauomIpu-
éMHUK, TEeJIeBU30p, aHTeHHa, TesedoH, CBU-nmeub, IpOEKIITMOHHBIHA
ammapar, BOJIOKOHHAS ONTHKA, COJIHeUHas Oaraped.
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