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PaGouas mporpamma mo yueOHOMY mipeameTry «Dusuka» (06a30BBII  YpPOBEHB)
(mpenMeTHas 00nacTb «ECTECTBEHHO -Hay4YHBIE MPEIMETHI») BKIIOYACT IOSCHUTEIHHYIO
3alUCKy, COJEp)KaHUE OOYYCHHUs, TUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHS IPOTPaMMBI 10
du3nKe, TeMaTHICCKOE TUIAHUPOBAHUE.

[TosicHUTEeNBbHAS 3amKMCcKa OTpakaeT oOmMe WeNMW H 33Jadyd  W3YYCHUS (QHU3UKH,
XapaKTEPUCTUKY MCUXOJIOTHYECKUX TPEIANOCHUTOK K €ro H3yYCHHIO 00YYarolMMHKCs, MECTO B
CTPYKType y4eOHOTo IUTaHa, a TaKKe IMOAXOAbI K OTOOpY COJepXaHHs, K OIPEACICHHIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Conepsxanne oOydeHHUs] paCKpBIBACT COJAEP)KATEIbHBIC JHHUU, KOTOPHIE MpPEIararoTcs
JUTs1 0053aTEIBLHOTO U3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CpeIHEro o0Imiero oopa3oBaHusl.

[Tnaampyembie pe3yabTaThl OCBOSHUS MPOTPAMMBI 1O (PU3UKE BKIIOYAIOT JIMYHOCTHEIC,
MeTanpeIMeTHbIE PE3yIbTaThl 3a BECh IMEPHOJ OOyUYCHHsS] Ha YpOBHE CPEIHEr0 OOIIero
o0pa3oBaHUs, a TAKKE MPEAMETHBIE JOCTHKCHHUS 00yUJaIOMIErocs 3a KaXK bl ro/1 00ydICHHUS.

[TOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro YpoBHS Ha YpOBHE CpEeAHEro oOIero oopa3oBaHUS
pazpaboTaHa Ha OCHOBE TOJIOKEHM M TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHONM mporpammel, mpencraBieHHbix B OI'OC COO, a Takke ¢ ydé€rom
dbenepanpbHO pabodeil mporpaMMbl BOCIHTAHHS W KOHIICMIIMH IIPENOJaBaHUS Y4eOHOTO
npeamera «®@usuka» B 00pa3oBaTeNnbHBIX opraHusamnusax Poccuiickoit ®Depnepaiuu,
peanu3yrommx OCHOBHbIE 00pa30oBaTelIbHbIE TPOrPAMMBI.

ConepxaHue nporpamMmbl 1o (uU3MKe HampaBieHO Ha (OPMHUPOBAHUE E€CTECTBEHHO -
Hay4yHOU KapTHHBI MUpa oOydarommxcs 10-11 knaccoB npu o0yueHun ux ¢pusznke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOTO mnoaxoda. IIporpamma mo ¢dusuke
cootBercTBYeT TpeboBanusaM PI'OC COO K miaaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yibTaTaM OOyYeHHs, a TaKKe YUHTHIBAET HEOOXOJAMMOCTh pealln3alliu
MEXKMPEIMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO - HAYYHBIMHU y4eOHBIMU TipeaMeTamu. B Helt
OTIPEJICNITFOTCS. OCHOBHBIE 1EJTH U3yUeHUs (PU3MKH Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus,
IUTAHUPYEMbIE pPe3yJIbTaThl OCBOCHHUS Kypca (U3UKU: JIMYHOCTHBIC, METaNpEIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3nKe BKIIOYAET:

IUIAHUPYEMbIE pe3yibTaThl OCBOCHUS Kypca (pu3umku Ha 0a30BOM ypOBHE, B TOM UHUCJIE
npeIMEeTHbIE Pe3yibTaThl M0 rojjaM 00y4eHus,

cozepkanue yueOHoro npeamera «dusnkay 1o rogam o0ydeHusl.

[Iporpamma 1o Qu3MKe MOXET OBbITh HUCIOJIb30BAHA YUMUTEISIMU KakK OCHOBa JUIs
COCTaBJICHHUs CBOMX pabounx nporpamm. [Ipu pa3zpadotke paboueii mporpammsl
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B TEMaTUYECKOM IUIAHMPOBAHUU JOJDKHBI OBITH YYTEHBl BO3MOXHOCTHU HCIIOJIb30BaHUS
ANEKTPOHHBIX  (IM(PPOBBIX) 00pa3OBaTEIBHBIX PECYPCOB, SIBISIOMMXCA  y4eOHO -
METOJIMYECKUMU MaTepraliaMu (MYJIbTUMEAUIHBIE MPOrpPaMMBbI, 3JEKTPOHHBIE YYEOHUKH U
3aJlaYHUKH, SJEKTPOHHbIE OMOJIMOTEKH, BUPTyaJbHbIE JTAOOPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMM  IU(QPOBBIX 00pa30BATEIbHBIX PECYpPCOB), PEATU3YIOIIUMHU JUIAKTUYECKUE
BO3MOXXHOCTH HWH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, COJEpKaHUE KOTOPBIX
COOTBETCTBYET 3aKOHOJIaTEIbCTBY 00 00pa30BaHMH.

[Iporpamma 1O (Qu3MKe HE CKOBBIBACT TBOPYECKYI0 WHUIIMATUBY VYUUTEICH U
MPEIOCTABISIET BO3MOXKHOCTH [UISI pPEAM3aldU  PA3IAYHBIX METOIUYECKHX MOIXOA0B K
opranu3anuu 00y4deHus (hU3MKe MPH YCIOBHH COXPAHEHUS 005M3aTEIbHON YacTH COACPKAHUS
Kypca.

du3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyHass B KaueCTBE
y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHMM 00
okpyxatorieM mupe. IIKOApHBIM Kypc (U3MKH - CHCTEMOOOPa3yIOUIMl ISl €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHIE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, HM3y4aeMbIX XUMHUEH, Ouosorued, ¢uzndeckoil reorpadueld W aCTPOHOMHEH.
Hcnonb3oBaHre M aKTUBHOE NpHUMEHEHHE (U3MYECKUX 3HAHHWM OIpeAeseT XapakTep U
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIYYCHUST HOBBIX MAaTEPHUAJIOB C 3a/JlaHHBIMU CBOMCTBaMU W JApyrux. M3ydenwe ¢uznku
BHOCUT OCHOBHOM BKJIaad B (OpPMHUpPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI MHUpPaA
oOyuaromuxcsi, B (opMupoBaHHE YMEHUN NTPUMEHSITh HAyYHBIM METOJ| TO3HAHUS MpH
BBITIOJTHEHUU UMH YYEOHBIX HCCIIEOBAHMIA.

B ocHOBY kypca Qu3HMKK IS YPOBHSI CPEIHETO OOIIero oOpa30BaHUS IOJOXKEH P
Ujeil, KOTOPbIE MOYKHO pacCMaTPHUBATh KaK MPUHIUIIBI €T0 TOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUUM C HEW KypcC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJIEPKHT MaTepHall U3 BCEX Pa3AesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCHUUYECKOH,
TaK U COBPEMEHHOU (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW marepuan Kypca (U3MKH 0O0beIUHEH
BOKpYT (pusmyeckux Teopuil. Benymum B Kypce siBnsiercss popMupoBaHue MpeACTaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUHU, BEIIECTBE U MOJIC.

Hoes ecymanumapuzayuu. EE peanuszanus npeanoiaraeT UCrojib30BaHUE T'yMaHUTaPHOTO
NMoTeHIMaNa (QU3NYECKOH HAayKd, OCMBICIICHHWE CBSI3W pa3BUTUS (QU3UKA C Pa3BUTHEM
o0miecTBa, a TaKkKe C MHPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U  JKOJIOTHUYECKUMHU
npoOieMamu.

Hoes npuxnaonoti unanpasnennocmu. Kypc Qusuku mnpenmonaraeT 3HAKOMCTBO C
NIUPOKUM KPYrOM TEXHHUYCCKMX M TEXHOJIOTHYCCKUX TPHIOKCHHH W3YYCHHBIX TCOPUU H
3aKOHOB.

Hoesa skonocusayuu peanusyercs TOCPEACTBOM BBEJICHHUS JIIEMEHTOB COJEp>KaHUs,
MOCBSIIIEHHBIX DKOJIOTHYECKUM MPOOJIIEMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BUTHEM
TEXHUKH ®  TEXHOJOTHH, a Takke oOCykneHus  mpoOjeM  palnruoOHAIBLHOTO
MIPUPOIOTIONIB30BAHNUS U KOJIOTHUECKON 0€30IacHOCTH.
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CrepHEBBIMU 3J€MEHTaMHU Kypca (U3MKHM Ha YpOBHE CPEIAHEro oO0IIero oopa3oBaHUs
ABIISIOTCS (u3nMueckue Teopuu ((hOopMUPOBAHUE IPENCTABICHUNH O CTPYKTYpe IMOCTPOCHHUS
¢usndeckoit Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX
NPEJCTaBICHUSIX O MPHUPOJIE, TPAHULIAX MPUMEHUMOCTH TEOPHH, JUIS OMHMCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-1eATEIBHOCTHBIHN MOAX0]T B Kypce (DU3NKH PEaTH3yeTCs IPEXkKAE BCEro 3a CUET
OpPTraHM3allU SKCIEPUMEHTAIBHON JesATeNbHOCTH oOy4atommxcs. [is 6a30Boro ypoBHs
Kypca GU3HKH - OSTO HWCHOJB30BAaHHE CHCTEMBI (DPOHTANBHBIX KpPAaTKOBPEMEHHBIX
SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOpbIE B MporpaMMe mo (u3NKe OObEIUHEHHI B
OOmMi CIHCOK YYEHHYECKHX MPAKTHUECKUX paboT. Briaenenme B yka3aHHOM TepedHe
1a00paTOPHBIX PabOT, MPOBOIUMBIX U KOHTPOJISL M OIIEHKH, OCYIIECTBISCTCS YIaCTHUKAMU
00pa3oBaTeNIbHOTO TMpoIecca MCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHUS W OCHAIICHUS
kabuaera ¢msuku. llpm sToM oOecmeunBaeTcs OBNaJCHHE OOYYAIONIUMUCS YMEHUSIMHU
POBOJINTh KOCBEHHBIC W3MEPEHHsSI, MCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIWYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEASIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHue ynemsieTcs pelieHnIo pacu€THRIX U KaueCTBEHHBIX 3a1ad. [Ipu atom
JUIs pacdy€THBIX 3aJay IMPHOPUTETOM SBJSIOTCS 3alayd C SBHO 3a/JaHHONW (u3ndecKon
MO/IEJIbIO, MTO3BOJIAIONINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, Tak U MHTEIpUpPYS 3HAHHs M3 pa3HbIX pasfesioB. /[ KayecTBEHHBIX 3a/ad
IPUOPUTETOM SIBJIIIOTCA 33JaHUs Ha OOBSICHEHHWE MNPOTEKaHUs (QU3UYECKUX SBICHUM U
IPOILIECCOB B OKPY’KaIOLIEH KU3HHU, TpeOylolIe BbIOOpa (HPU3NUECKON MOJEIH ISl CUTYalluu
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecriedeHnio y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca (U3MKH HA YPOBHE CPETHETO
o0miero oOpa3oBaHMs JOJHKEH M3Y4aThCsl B YCIOBHUAX MPEAMETHOTO KaOuHeTa (pU3MKU WU B
YCIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa NPEIMETOB €CTECTBEHHO -HayyHOro nukia. B
KabuHeTe (U3MKKM JOKHO ObITh HeoOxoauMmoe JsabopaTropHoe 00OpyJdoBaHHE IS
BBITIOJTHCHUSI YKa3aHHBIX B MpOrpaMMe MO (U3UKE YUYEHHYECKHX MPAKTHYECKUX paboT U
JIEMOHCTPAIMOHHOE 000pYA0BaHUE.

JeMoHcTpamoHHoe 000pya0oBaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHHMAaJIbHOU JOCTATOYHOCTH M 00ECTIEUMBAET TIOCTAHOBKY MEPEUUCICHHBIX B IPOrpamMmMe 110
¢u3MKe KIFOYEBBIX ACMOHCTPAIM JUIS WCCIICIOBAHUS HM3y4aeMBIX SBICHUI W TPOIIECCOB,
IMIIUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopatopHoe 00OpynOBaHUE Al YYEHUUYECKHX MPAKTHUYECKUX paldoT (opMupyercs B
BUJIC TEMATUYECKUX KOMIUICKTOB M OOECIIeYMBACTCS B pacuyéTe OJHOTO KOMIUICKTa Ha IBYX
oOyuaromuxcsi. TemMaTnyeckne KOMIUIEKTHI J1a00paTOpHOro OOOpPYAOBAHMS JOJIKHBI OBITH
MIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUN aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJE IU(POBHIX JabopaTopuii.

OCHOBHBIMH LEJISIMH U3Y4€HHUS (PU3UKH B 00111EM 00pa30BaHUH SABIISIOTCS:

dopmMHupoBaHHEe HHTEpeca W CTpEeMJICHUS OOY4YaIOUIMXCS K HAydYHOMY H3y4EHHUIO
IOPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPUECKUX CTIOCOOHOCTEH;
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pa3BUTHE TPEJACTABICHWH O HAyYHOM METOJAE TMO3HaHUs U  (OPMHpPOBAHHE
HCCIIEI0BAaTENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

(bopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3yYEHHUS OCHOB CTPOECHHS
MaTepHuH U (pyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE YMEHUNM OOBSCHSTH SIBJICHHS C HCIOJIb30BaHUEM (DU3UUECKUX 3HAHUH U
HAyYHBIX JOKA3aTEeIbCTB;

dbopMupoBaHUE TPEICTABICHUI O poyid (PU3UKHU N7 Pa3BUTUSA JIPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3TUX Iiesiei o0ecreunBaeTcsl pelleHneM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4YeHHs Kypca (PM3UKU Ha YPOBHE CPEIHEro OOIIeT0 00pa30BaHMUs:

MPUOOPETEHNE CUCTEMBI 3HAHUU 00 OOIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXaHUKY, MOJIEKYJISPHYIO (U3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(U3HKY U AJIIEMEHTHI aCTPOPU3HKHY;

dbopMUpOBaHME YMEHHMH NPUMEHATh TEOPETUYECKUE 3HAHUS g  OOBSICHEHHS
bu3NYEeCKUX SBICHUNA B MPHUPOJE U JJS MPUHATHS MPAKTUICCKUX PEIICHUHA B MOBCEIHEBHOM
KHU3HH,

OCBOGHHE CIOCOOOB pEIICHHs] Pa3MUYHbIX 3a/7ad C SBHO 3aJlaHHON (QHU3NYECKOit
MOJIETIBIO, 3aJlad, MOAPA3yMEBAIOIINX CAMOCTOSTENbHOE CO3AaHHe (PU3NYECKON MOelu,
aJICKBATHOU YCIIOBUSIM 3aJ1auu;

MOHUMaHHe (U3UUYECKHX OCHOB U TMPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSAHUS HAa OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS U TMPOBEACHUS (PUBUYECKUX
AKCIIEPUMEHTOB, aHallM3a M MHTepIpeTanuyd WHGOPMAalUU, ONpeNeleHUs JOCTOBEPHOCTU
MOJIYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCJIOBMM JJisi pa3BUTHUS YMEHUU MPOEKTHO-HCCIEAOBATENBCKON, TBOPUYECKON
JeSITEIbHOCTH.

Ha u3yuenne ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CPEIHEr0O 00IIero oOpa3oBaHUs
orBoautcst 136 yacoB: B 10 kiacce - 68 yacoB (2 yaca B Heaeno), B 11 kmacce - 68 gaco (2
yaca B HEJIENIO).

[Ipennaraemslii B mporpaMme 1o (u3uke nepedyeHb JT1abopaTOPHBIX U MPAKTUYECKUX
paboT sBIsIETCS PEKOMEHJOBAaHHBIM, YUMTEIb JENaeT BbIOOp MPOBEACHHUS JIaOOPATOPHBIX
paboT ¥ OMBITOB € YUETOM MHAUBHIYAIBHBIX OCOOCHHOCTEH 00yUaromuxcs.

JIrobas paboyast mporpamma J0JKHA TOJHOCTBIO BKIIIOYATh B ce0sl cofepKaHue TaHHOU
porpamMMmsl 1O (PU3HKeE.

B oTaenpHBIX ciydasx Kypc (pu3uku 6a30BOTO YPOBHSI MOXKET M3ydaTbesi B 00bEMe 204
yaca 3a JiBa rojia ooyuenus (3 4 B Henenmto B 10 u 11 kmaccax). B aTom ciiyyae yBennduuBaeTcs
He MeHee yeM A0 20 4 pe3epBHOE BpeMsi, KOTOPOE HCMOJIb3YETCS YUUTENIeM JUIsl U3y4EeHUS
BOIIPOCOB, TECHO CBSI3AHHBIX C BHIOPAHHBIM MpoduieM 00ydeHHs, U YBEIMUMBAETCA yueOHas
Harpy3ka, OTBOJMMAsl Ha U3y4YE€HUE MEXaHUKHU, MOJEKYISPHON (DM3UKU U AJIEKTPOAMHAMUKH,
3a cy€T paclIUpeHHs yucia J1abopaTOPHBIX pabOT MCCIIEN0BATEILCKOTO XapaKkTepa U ypOKOB
peIIeHNs] KaUeCTBEHHBIX U PACYETHBIX 3a/ad.
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COJEPXXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®usnka 1 METOABI HAYYHOTO TTO3HAHUS
®usuka - Hayka o npupone. Haydunsle meTonbl mO3HaHMS OKpyskaromero mupa. Pomp
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NUECKUX SBIEHUIN U npoueccoB. Hayunsle runores3sl. dusnueckue
3aKOHBI ¥ TeOpHUH. ['paHUIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[puHIIUIT COOTBETCTBHUSL.
Ponp u mecto ¢usuku B (GOpMHUpPOBAHMM COBPEMEHHON HayyHOM KapTHHBI MHpa, B
IIPaKTUYECKOU EATEIBHOCTH JIOJICH.
Jlemoncmpayuu
AHaznorossle U IUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATYUKU.

Paznen 2. Mexauuka Tema 1. Kunemamuka

Mexanudeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpemHsIsi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOPCHHE
MaTepUaIbHON TOUYKH, UX MPOEKIIUU HAa OCH CUCTEMBI KoopauHaT. CII0KEHHUE MepeMeIIeHU 1
CJIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABIKeHne. I paduku 3aBuCMMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U TIEPEMEIICHUS MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoOopHOE majicHue. Y CKOPEHUE CBOOOIHOTO A ICHHUS.

KpuBonuueitnoe nBukeHue. JIBH)KEHHE MATEPUAIBHOM TOYKA TIO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEMHas CKOpocTh. llepuon u
yacTtoTa oOpamienus. [lenTpocTpemMuTensHOe YCKOPEHHE.

TexHuueckne yCTpOHCTBA W NPAKTUYECKOE MPUMEHEHHE: CIHUJIOMETP, JIBHXKCHHE
CHaps 0B, LIEMTHbIE U peMEHHBIE MepeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK JTBUKECHHUSI.

[IpeoOpazoBaHue NBMKEHUI C UCTIONB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MTPOCTPAHCTRE.

Habmronenne nuxeHus Teia, OpOIIEHHOTO 0T YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHUSI.

Hamnpagnenue ckopocTu Mpu ABUKEHUHU 110 OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOIO IBMKEHUS C LEIBIO ONPEACICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLICHHMsST ~ MEXAY  IyTSMH,  IPOWICHHBIMM  TEIOM 32
IIOCJIEIOBATEIIbHBIC PaBHBIE IIPOMEKYTKM BPEMEHHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU C
Ha4aJbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBUKEHMS IIapUKa B BSI3KOW KUJKOCTH.

N3ydyenue nBUKeHUs Tena, OpOIIEHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH [anmumes. IlepBeii 3akoH Herorona. HHepruanbHbIE
CHUCTEMBI OTCUETA.

Macca tena. Cwunma. IlpuHmun cynepnosuuuu cwi. Btopoit 3axkoH HeroTona aid
MaTepUaIbHOM TOUYKU. Tpernit 3aKkoH HproTOHA 111 MaTeprUalibHBIX TOYEK.

3akoH BceMUpHOTo TsroteHus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (okosi, CKoibxkeHus, kaueHus). Cuna tpeHuss. Cyxoe TpeHHue.
Cuna TpeHuss CKOJbXEeHHMs u cuia TpeHuss mnokos. Koadpdumuent tpenus. Cuna
CONPOTHUBIICHUSI IPU IBU>)KECHUH TEJA B )KUIKOCTH WM ra3e.

[TocTynaTtenbHOE U BpallaTeIbHOE IBHKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT CcHJIBI OTHOCUTEIBHO OCH BpaileHus. Ilnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: IOIIIUITHUKN, JBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTD CUJIBI YIPYTOCTH OT JeOpMaIlUu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIBbEME U TIAJICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopisie pabomul

N3ydenue nBUkeHUs: OpycKa 10 HAKIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3NHOBOM
oOpastie, oT ux nedopmarum.

HccnenoBanue ycioBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3aKkonwl coxpanenus 6 MexaHuke

HNmnynbe MaTepranbHOM TOUYKHU (TeNa), CHCTEMbI MaTepUaIbHBIX TOUYEK. MIMIynbC CHIIbI
Y U3MEHEHUE UMITYJIbCa TeNa. 3aKOH COXPaHEHUs UMITylbca. PeakTUBHOE BUYKEHUE.

PaGora cuiiel. MOIITHOCTH CHUJIBI.

Kunetnueckas sHeprusi MaTepuaabHON TOUKU. Teopema 00 M3MEHEHUH KUHETHYECKOU
SHEPTHUH.

[lorenumansHas »Heprusi. lloTeHnumanbHas dSHeprus ynpyro aedpopMUPOBAHHON
npyxuHsbl. [loTeHnManbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[TorenuuanpHbie ¥ HEMOTEHIUATbHbIE CUJIBL. CBs3b pabOTHl HEMOTEHIIHMAIBHBIX CHUJI C
W3MEHEHHEM MEXAaHUYECKON 5SHEPrMM CHCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHU4EeCKOU
OHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpouCTBa U MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE JBUKEHHUE.

[Tepexona moTeHIIMAIBHON YHEPTUN B KWHETUYECKYIO M OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopuuie pabomul

N3ydyenrne aOCOIIOTHO HEYNPYTroro yjaapa ¢ IMOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIBI C M3MEHEHMEM MEXaHMYECKOM SHEpruu Tena Ha
IIPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3znen 3. Monekynsipaas pusuka u repmoanHamuka Tema 1.
OCHO6b1 MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOXKEHUSI  MOJEKYJISIPHO-KMHETUUECKOM TEOpUM U HUX  OMNBITHOE
obocHoBanue. bpoyHoBckoe amkenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS
yacThll BemiecTBa. MoOJAENU CTPOCHHsI Ta30B, KUIKOCTEH W TBEPHABIX Tel M OOBSICHEHHE
CBOIWCTB BEILIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl moisiekyin. KonuyecTBo
BemiectBa. [locTositHHas ABoraspo.

TemnmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Lenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETHYECKONW TEOPUH
UJealbHOTO Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa cpeaHeld KUHETHYECKOW SHepruu
TEIJIOBOTO JBWKeHUs dactui raza. l[llkama temmepatyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpaBuenne MenaeneeBa-Knaneiipona. 3akon [ansTona. M3omponeccsl B ujeaibHOM rasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemiecTBa. | paduueckoe MpeAcTaBlICHUE HW30MPOIECCOB:
M30TepMa, U30X0pa, u3obapa.

TexHu4yeckue ycTpocTBa U MPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETP.
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Llemoncmpayuu

OneIThl, [T0Ka3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIIECTBa, (OTOrpaguu MOJIEKYI
OPraHUYECKUX COCIMHEHHUI.

OnpiTel 0 7B DY3UN KUAKOCTEN U ra3o0B.

Mopenb OpOYHOBCKOTO JBUKEHUS.

Mopens onbiTa LlTepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/IEUCTBHSL.

Monens, HIUTFOCTpUpYIOLIasl IPUPOY JABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WIITIOCTPUPYIOLUIUE YpPaBHEHUE COCTOSHUS HACAIBHOIO TIa3a, H30MPOLECCHI.
Yuenuueckuii sxkcnepumenm, nabopamopmsle pabomul

OnpeneneHue Macchl BO3JyXa B KJIAaCCHOW KOMHATE€ Ha OCHOBE HM3MEpeHHil o0BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOT0 Ta3a.

Tema 2. OcHogvl mepmoouHamuKku

Tepmonunamuyeckass cucrema. BHYTpeHHSs SHEpPTUsl TEPMOJUHAMHUUYECKON CUCTEMBI U
croco0Obl e€ n3MeHnenus. KonmdecTBo TerioTsl U paboTta. BHYyTpeHHSsIs1 SHEPTUsl 0THOATOMHOTO
UJeadbHOTO ra3za. Buabl Temonepenadu: TEIIONPOBOAHOCTh, KOHBEKLHUS, H3Iy4CHHE.
VY nenbHas TEMI0EMKOCTD BellecTBa. KoIM4ecTBO TEIUIOTHI IPH TEIUIONEpeaaye.

[Tonsitne 06 ammabGatHOM mporecce. IlepBbiii 3akoH TepMoAMHAMHKHU. [IpuMeHeHue
MEPBOTO 3aKOHA TEPMOAMHAMHKHU K H3ompoieccaM. ['paduyeckas uHTeprnperanus padoThl
rasa.

Bropoii 3akon TepmonHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBble MammHbL. [puHIMIB qeHCTBUS TEIUIOBBIX MaiuH. [IpeoOpa3zoBanus sHEPTUU
B TEIUIOBBIX MamnHax. Koaddunuent nmonesnoro aeiicteus tertoBoit mammabl. [{ukin KapHo
U ero KO3 GUIIMEHT MOJIE3HOTO ASUCTBHUS. DKOIOTHUYECKHE MPOOIEMbI TETIIIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJMIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW PHEpPruM Teja MPH COBEPIICHHH PAOOTHI: BBUIET MPOOKH W3
OYTBUTKM TOJ JEHCTBHMEM C)KATOTO BO3JyXa, HarpeBaHue >(pupa B JATyHHOH TPpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIus).

N3meHeHre BHYTpEHHEH SHEPruu (TeMIepaTyphl) Tella pH Teruionepeaaye.

OmnbIT 110 aIabaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT ¢ BO3YIIIHBIM OTHUBOM). Moienu
MapoBO TypOUWHBI, IBUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIS.

Yuenuyeckuii sxcnepumenm, nabopamopmvie pabomol

W3mepenue yenbHON TEeI0EMKOCTH.
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Tema 3. Aepezammnvie cocmoanusn eewiecmea. Dazoewvie nepexoovl

[TapooOpazoBanne u KoHAeHcanusa. Mcnapenue wu kunenwe. AOCONIOTHAs W
OTHOCUTENIbHASI ~ BJIAXXHOCTh  BO3JAyXa. HacelmeHHblii  map.  YaenbHas — Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT AABJICHHUSL.

TBépnoe Tteno. Kpucramnmueckue u aMopdHble Tena. AHU3ZOTPOINUS CBOWCTB
kpuctaiioB. JXXKuakue kpucramibl. CoBpeMeHHbIe MaTepuaisl. [InaBneHne u kpucraminzamnus.
VY aenbHas Teriora riaBinenus. Cyonumarus.

VYpaBHeHHe TerioBoro OajgaHca.

TexHuyeckue yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KaJOPUMETP, TEXHOJOTMM TIOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

Cnioco0Ob1 U3MEpEeHHs BIAXKHOCTH.

HaGmronenne HarpeBanus U MJIaBJICHUS KPUCTAIIMYECKOTO BEILIECTBA.

JleMoHCTpalusi KpUCTAIIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuule pabomul
N3mepeHnne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Paznen 4. DnekTpoaruHaMuKa
Tema 1. Inekmpocmamuka

OnekTtpuzauusa Tela. ONeKTpudyeckuil 3apsia. JIBa BHIa 3IEKTPUYECKUX 3apsAJIOB.
[IpoBOIHUKHU, TUATEKTPUKHU U TTOJTYTIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUECKOTO 3apsia.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbId 3IE€KTpUYECKUN  3apsi.
Onektpuueckoe mnosie. Hanpsxk€HHOCTh anekTpuueckoro mnojsa. [IpuHiun cyneprno3unuu
ANEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH SIIEKTPUUYECKOTO OIS

Pabota cun oanextpoctatudeckoro moisa. Ilorennuman. Pa3HOCTh TOTEHIIMANOB.
[IpoBOogHUKM W JIHUDJIEKTPUKUM B BJEKTpocTaTHYeckom  mone.  Jludnexkrtpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. JHEprus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckrue yCTpOMCTBAa M NMPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, 3JIEKTPOMETD,
ANEKTPOCTATHYECKAs 3aIUTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBLHBIN
armapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHUIKI JECUCTBUS SJICKTPOMETPA.

B3aumopelicTBue Ha3IeKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE MOJIEC 3aPSIKEHHBIX TEII.

[TpoBOIHMKH B 3NEKTPOCTATUYECKOM MOJIE.

DneKTpocTaTuyecKas 3alluTa.

11
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JIN3IIEKTPUKH B 3JIEKTPOCTATUUECKOM I10JIE.
3aBUCUMOCTb  JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOIIAAM IUIACTHH,
PacCTOSAHUS MEXIY HUMHU U AUDIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomel I3mMepenue 371eKTpoEMKOCTH
KOHJICHCATOpa.

Tema 2. Ilocmoannstii 31exmpuyeckuit mok. Toku ¢ paznuunvix cpedax

DNEeKTPUUECKUIl TOK. Y CIOBHSI CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKA. VICTOUHHMKH TOKa.
Cuna Toka. [locTosTHHBIH TOK.

Hanpsokenne. 3akon Oma 1151 yyacTka LEenu.

DNeKTpUIEcKoe COIIPOTHBIICHHE. VY nenpHOE COIIPOTHBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapauIEIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOTHUKOB.

PaGota snekTpuueckoro Toka. 3akoH Jxoyns-JIena. MOIHOCTh AIEKTPUIECKOTO
TOKA.

DNEeKTpOABMKYILAS CUJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTOM) anekTpuyeckoit nenu. Koporkoe 3aMbikaHue.

DONeKTpoHHAas MNPOBOJUMOCTb TBEPIABIX METALUIOB. 3aBHCUMOCTh CONPOTHBIICHUS
METaJJIOB OT TeMIlepatypbl. CBEpXIPOBOIUMOCTb.

DJeKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB. [loynmpoBoIHUKY.
CoOcTBeHHast ¥ IPUMECHAs! TPOBOAMMOCTD MOIYIIPOBOAHUKOB. CBOMCTBA p-TI-TIepexoa.
[TorynpoBOAHUKOBBIE IPUOOPHL.

DIIEKTPUUECKUI TOK B paCTBOPaxX UM pacIijiaBaX 3JEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JTUCCOLMAIus. DIEKTPOIIU3.

DnekTpuueckuil Tok B razax. CaMmocTOATENbHbIA U HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuueckue yCTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI, AIIEKTPOOCBETHTEIbHBIC
npuOOpPHI, TEPMOMETP COIMPOTUBIICHUS, BAKyYYMHBIN NTHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN JUO/I, TAIbBAaHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKa U HalPsIKEHHUSL.

3aBUCUMOCTbD CONMPOTUBJICHUS [IUIUHIPUUECKUX TPOBOAHUKOB OT JJIMHBI, MIOIIAIHA
MIONIEPEYHOr0 CEUYCHHS U MaTepHaa.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsiMoe n3mepenue 3JIeKTpOABIKYIIEH cuibl. KOpoTkoe 3aMbIKaHUE TralbBaHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTD COITPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBL.

IIpoBOAMMOCTB DIEKTPOIIUTOB.

HckpoBo# pa3psia U IpOBOAUMOCTB BO3yXa.

OIHOCTOPOHHSA MPOBOAUMOCTH AUO/1A.

12
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3ydenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.
N3mepenne OSIEKTPOABIDKYIICH CWJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHBIICHUSI.
HaGmonenue snexkrponusa.

MesxripeMeTHBIE CBSI3U

N3ydyenne kypca ¢uszuku Oa3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCA € YYETOM
COJIEP’KATEIbHBIX MEXIIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTUKH, OWMOJIOTMH, XHUMHH,
reorpauu U TEXHOJIOTUHU.

Meoicnpeomemnvle nousamus, CBSI3aHHBIE C U3YYEHHUEM METO/0B HAYYHOI'O MO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runoresa, Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHsi, HaAOIIOJEHUE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHEe CHUCTEMbl ypaBHEHUM, JMHEWHas QyHKIMs, TMapadona,
runepbosia, UX rpapukd U CBOMCTBA, TPUTOHOMETPUYECKHE (QYHKUIUHU: CHUHYC, KOCHHYC,
TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUU Ha
OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

buonozusa: Mexanndeckoe IBUKEHUE B )KMBOU mpupoje, Auddy3us, ocMoc, TeI000MeH
KUBBIX OPraHU3MOB (BH/bI TEILIONEpPEIaul, TEIUIOBOE PAaBHOBECUE), SJEKTPUUECKHUE SIBICHUS
B )KMBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasl Macca, TEIIOBbIE CBOMCTBA TBEPBIX TE, )KUAKOCTEH U ra3oB, IEKTPUUYECKHUE
CBOWCTBA METAJUIOB, 3JEKTPOJIUTUYECKAs] TUCCOLUALINS, TallbBaHUKA. [ eocpaghus: BIaXKHOCTD
BO3/yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeodbpazoBaHue ABMKEHUH C MCIOIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS
B TEXHUKE, MMOAIINITHUKH, UCIIOJb30BAHNE 3aKOHA COXPAHEHUs UMITyJIbca B TEXHUKE (pakera,
BOJIOMET W JIpyrue), JBUTATelIb BHYTPEHHEr0 CropaHus, NapoBas TypOHHA, OBITOBOIi
XOJIOJUIBHUK, KOHJIMLUOHEDP, TEXHOJIOTMM IIOJYYEHHUS COBPEMEHHBIX MaTEpHaJIOB, B TOM
quyCclie HAaHOMAaTEpUaJOB, M HAHOTEXHOJOTMH, 3JIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHUE
AJIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, JJIEKTPOHArpeBaTEeNbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FaIbBAHUKA.

11 KJIIACC
Pazgen 4. DnexrpoarHaMuKka
Tema 3. Macnummnoe none. I1eKmpomMazHuUmMHAsA UHOYKUUSA
ITocTossHHBIE MarHuThl. B3aumojelcTBHE IMOCTOSIHHBIX MarHMTOB. MarHuTHOE MOJe.
Bekrop MarnutHOM wuHAYKUMU. [IpuHIMO cynepno3unMM MAarHUTHBIX Iosel. JIuHuum
MAarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHOM MHIYKIIMU ITOJIS IOCTOSHHBIX MAarHUTOB.
MarnuTtHoe 1noje npoBoJHMKAa ¢ TokoM. KapTuHa JWHUI MHIYKIMH MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumopaeiicTBre MPOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOJyJIb U HAIIPABJICHHUE.

Cuna JlopeHma, €€ Monaynb M HampaBieHHUE. J[BHKeHMEe 3apsHKEHHOW 4YacTHLBI B
OJTHOPOJTHOM MarHuTHoM moie. Pabota cunsl Jlopenia.

SIBneHME ONIEKTPOMAarHUTHOM MHAYKIMHA. IIOTOK BeKTOpa MAarHMTHOM WHIYKIMH.
DNEKTPOBHKYILAS CHUJIa MHAYKIUNA. 3aKOH 3JIEKTPOMAarHuTHOW HHAyKunn Papajes.

BuxpeBoe snexkTpuueckoe mose. DJIEKTPOABMKYIIAs CWIA MHIYKUIMU B IMPOBOJHUKE,
JBIKYIIEMCS ITOCTYNATENbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuito Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAaMOMHAYKIMH. DJIEKTPOABIKYIIAS CHJIa CAMOMHTYKLIUU.

DHeprus MarHUTHOTO TOJS KaTYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHnyeckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThl, 3JEKTPOJBUraTENb, YCKOPUTEIHM 3JIEMEHTApPHBIX YacTHUL], WHIYKIMOHHAsS
neYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE IEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIMHUY UHYKIUY MAarHUTHOTO TOJIS.

B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 31eKTPOMAarHUTHOW MHIYKITHH.

[IpaBuio Jlenna.

3aBUCUMOCTD UIEKTPOABUKYLIEH CHUIIbI MUHAYKIIMU OT CKOPOCTH U3MEHEHUS MAarHUTHOTO
NOTOKA.

SIBneHue caMOUHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS OCTOSSTHHOTO MarHUTa Ha paMKy € TOKOM.

NccnenoBanue siBIEHUS JIEKTPOMAarHUTHON MHAYKIIHH.

Paznen 5. Konebanus v BOJTHBI
Tema 1. Mexanuueckue u 31eKMpoMaZHUMHbIE KONCOAHUS

Konebarenpnass cucrema. CBoOOIHBIE MexaHWYECKHe KoiebaHus. [ apMoHUuecKue
konebanusa. Ilepuoxn, wacrora, amrumatyna u ¢asza konebanmid. [IpyXKMHHBIH MasTHUK.
MatemaTuuecKkuil MasiTHUK. YpaBHEHHE rapMOHMYECKUX KoseOanuid. [IpeBpaiienue snepruu
IPY TAPMOHUYECKHUX KOJICOAHHSIX.

Konebarenpubiii kOHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJeOaHUS B HICATHHOM
KOJIeOATeTbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYSCKUMH W JJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna ToMcoHa. 3aKOH cOXpaHEHHS SHEPTUU B HICATBHOM KOJIeOaTeTbHOM
KOHTYDE.
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[IpencraBneHue o 3aTyxaronux KojieOaHUsIX. BoIHYX I€HHbIE MEXaHUYECKUE KOJICOaHMUs.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUS.

Ilepemennbiii Tok. CHHYyCOMAQIBHBIN MTEPEMEHHBIA TOK. MOIIIHOCTH MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U IEUCTBYIONIEE 3HAYECHNE CUIIBI TOKA U HAIIPSKEHUSI.

Tpancdopmatop. IIpousBoacTBo, nepeaadya M MOTPEOJIEHHUE AIEKTPUUECKOM DHEPrHUH.
DKOJIOTUYECKUE PUCKH TMpPU TPOU3BOACTBE 3JIEKTposHepruu. KynbTypa uHCHOJIb30BaHUS
AJIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HU.

TexHudyeckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: DIEKTPUYECKUH 3BOHOK,
reHEPATOp NEPEMEHHOI0 TOKA, IMHUHU JIEKTPONEPEaay.

Llemoncmpayuu

HccnenoBanue  mapaMeTpoB  KosieOaTenbHOW — cuUcTeMbl  (IPYXKUHHBIA — WIH
MaTeMaTHYEeCKUN MasATHHK).

HaGmronenue 3aTyxaromux KojJeOaHuu.

HccnenoBanue CBOWCTB BBIHYKIECHHBIX KOJIEOAHUIM.

HaGmronenue pesonanca.

CBOOOIHBIE PJIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuiorpaMMbl  (3aBUCUMOCTA  CWJIBL TOKa W HANpPSDKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYHIIKH MHAYKTUBHOCTU H
KOHJIEHCATOpa.

Mogenb JIMHUM 3JIEKTpOIepeaadH.

Yyenuueckuii sxcnepumenm, n1abopamopuuie pabomul

HccnenoBanue 3aBUCUMOCTH TEPUO/Ia MAIIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JTMHBI HUTH
Y Macchl Tpy3a.

HccnenoBaHue NEpEMEHHOIO TOKAa B IIENM M3 IOCIEIOBATENIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpOMAZHUNHbBLE B0JIHbL

MexaHndeckre  BOJIHBI,  yCJIOBUA  pacnpoctpaneHusa.  Ilepuog. CxopocTh
pacrpocTpaHeHusl U JJiMHA BOJHBL. [lomepeunsie U mpojosibHbIe BONMHBL. MHTepdepeHuus u
mudpakius MEXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKka. ' poMkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBI. Y CIIOBHSI M3JyY€HHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOpoB E, B, V B anexTpomaruutHOU BoJiHE. CBOWCTBA AJIEKTPOMATHUTHBIX
BOJIH: OTpakeHHUE, MpeJoMIIeHHe, Toispuzaius, audpaxius, uHTepdepeHius. CKoOpoCcTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana »7eKTPOMArHUTHBIX BOJIH. [IpuMeHeHHe AIEKTPOMArHUTHBIX BOJIH B TEXHUKE W
OBITY.

[TpuHIUIIBI PaAMOCBS3H U TeNIEBUACHUS. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEbI.

TexHu4yeckue yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasl AMATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuUEMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-meyn.
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Jlemoncmpayuu

OO6pazoBaHue U PacpPOCTPAHEHUE TTOTIEPEUHBIX U MPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

HaGmronenue oTpakeHus: ¥ NPeIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmonenne narteppepeHunu U qJuppakiuym MEXaHUUECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabGmionenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW W YacTOTOU
Kosie0aHu.

HccnenoBaHne CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)XX€HHE, IPEJIOMIICHHE,
noJisipu3anus, AUPpaxius, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsimonuHeHOE pacnpocTpaHEHHE CBETa B OJHOPOAHOM
cpene. JIyd cBera. ToueuHblii ICTOYHHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OoTpakeHHsI cBeTa. [locTpoeHne M300pakeHUN B IUIOCKOM
3epKaiie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMIIEHUSI CBeTa. AOCOJIOTHBIA TMOKa3aTeNb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblld yroi MOJTHOTO BHYTPEHHETO
OTpaKCHHUSI.

Hucnepcus cBera. CoxHbIN cocTaB Oenoro cBeta. LBer.

Cobuparomiue M pacceuBaromue JHH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSHHE U
onTHYecKas cuiaa TOHKOM muH3bl. IlocTpoeHne wu300paxkeHUl B CcOOMpalOIUX U
paccenBarOUX JuH3ax. @opMysia TOHKON JTUH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPpUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBast omnrtuka. WuTtepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAONIO/ICHUsST MAaKCMMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHONW KapTUHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBeta. JudpakiuonHas pemérka. YcioBue HAOMIOIEHUS TJABHBIX
MaKCHUMYMOB TIpU MaJIEHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnyeckue yCTpONCTBAa W MpaKkTUYECKOE MPUMEHEHHE: OYKM, Jymna, (oroamnmapar,
IPOEKIMOHHBIM anmapar, MHKPOCKOI, TEJECKON, BOJIOKOHHAs OITHKA, JAUQPPaKIHMOHHAS
pelETKa, MOIAPOU.

Jlemoncmpayuu

[IpsimonuHeliHOEe paclpoCTpaHeHue, OTpaKeHUuEe U MpesromieHue cBera. OnThyeckue
npuOOopBI.

[TosnHOE BHYTpeHHEe oTpaxkeHue. MoJienb CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHM B IMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOIIA.

HabGnronenue natepdepeHnnu cBera.

Habmionenne aqudpakuuu cBeta.

HabGmonenue nucniepcuu cBera.
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[Tony4yenue crnekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonyuenue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKY.
Hab6mroienue monsipu3amnuu cBera.
Yuenuuecxuii sxcnepumenm, nabopamopuuvie pabomul VIamMepeHue moxasaress MpeaoMICHHS
CTEKJIA.
HccnenoBanre CBOMCTB M300paKCHUH B TMH3AX.
HaGmonenue nucnepcuu cBera.

Paznien 6. OCHOBBI cIEIUAIBHON TEOPUU OTHOCUTEIBHOCTH
['paHunbl MPUMEHUMOCTH KJIACCUUECKOM MeXaHWKH. [locTynaThl crnenuaibHOU TEOpUHU
OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJSl CKOPOCTHM CBE€Ta B BaKyyme, MPUHIMI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU U COKpAILlEHUE JJINHBI.
DHEprus ¥ UMNYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsI3b MACChI C PHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YAaCTUIIbI. DHEPTHUs MTOKOSI.

Paznen 7. KBanTtoBas ¢pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. Popmyia [1nanka cBsi3u s3HEPrun (HOTOHA € €r0 YACTOTONW. DHEPIUsl U UMITYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue (oroddpdexra. Onwbitet A.I. CroneroBa. 3aKoHBI
dororddexra. VYpaBHenue OifnmreitHa g porodaddekra. «KpacHas rpanumnan
dotordpdekra.

JlaBiienue ceta. OnbiTel I1.H. JleOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHnuyeckue ycTpoiicTBa M MPAKTHUUECKOE MPUMEHEHHE: (POTOdIEeMEHT, (POTOMATUHK,
cosHe4Hast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHenTHETO (oTodddexTa.

Ceeroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna nmo paccesnuro a-gactuil. [lnanerapHas
mozenb atoma. [loctynarsl bopa. M3nyuenue u nornonienre GoToHOB MPHU NEPEXO/IE aTOMA C
OJIHOTO YypOBHSI »HEpruuM Ha Apyrod. Bumbl crekTpoB. CHeKkTp ypOBHEW SHEpPrud aroMa
BOJIOpOJA.

BonnoBsie cBolicTBa yactuil. Bonnsl ae bpoinsa. KopnyckyasipHO-BOJIHOBOU 1yau3M.

CrnoHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.

TexHuueckne YCTpOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaJbHBIM aHalu3
(cmexkTpockom), Jlazep, KBAaHTOBBIN KOMITbIOTED.
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Jlemoncmpayuu
Mogens onbita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI JIazepa.
HabGmronenne muHeyaThIX CIIEKTPOB H3TyUCHHS.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomoi
Hab6mroienne nuHeyaToro CreKkTpa.

Tema 3. Amomnoe adpo

OKCHEpUMEHThI,  JOKa3bIBaIOLIME  CIOXKHOCTb  cTpoeHus  sapa.  OTKpbITHE
paguoakTuBHOCTH. OmnbITel  Pe3zepdopna 1no OmpeneneHuro cocTaBa paguOAKTUBHOTO
uznyuyeHus. CBoiicTBa anbda-, Oera-, raMMma-u3JlydeHHs. BiusHuEe pagnoaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpbiTHEe TpoTOHAa W HeWTpoHa. HyknonHas monens siapa I'eiizenGepra- VBaHeHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnag. DNeKTpOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-n3nydyenue. 3akoH
PaauOaKTUBHOIO paclaaa.

DHeprus CBsI3U HYKJIOHOB B sifjpe. SnepHsle cuibl. JledekT maccsl sapa.

SAnepusle peakuuu. /lenenne u cUHTE3 SA€ED.

SAnepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOmeMbl M NMEPCHEKTUBBI SAEPHON
HHEPreTUKU. DKOJOTUUECKUE aCIEKTHI SIIE€PHOM SHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOTIOAEHUS U PErUCTPALIMU IIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHBIC B3aUMOJIeUCTBUS. EAMHCTBO (hM3HMYeCKON KapTUHBI MUPA.
TexHuuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHE: T03UMETp, Kamepa Bunbcona,
SAJIEpHBIN PeaKTop, aToMHasi 6oMOa.
Jlemoncmpayuu

Cy€TuMK MOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

NccnenoBanue TpekoB yacTull (1Mo TOTOBBIM (hoTorpadusim).

Pa3nen 8. DaemMeHTBl aCTPOHOMHUH U aCTPOPU3UKU

Ortanbl  pa3BuTus acTpoHoMmuH. IIpukiamHoe W MHMPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMMUH.

Buna 3Bé3qnoro neba. Co3Be3gusi, spkue 3BE3MbI, TUIAHETHI, UX BHUAMMOE JIBI)KCHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHasi akTUBHOCThb. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3bI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpPaJbHBIM KJIACC - CBETUMOCTB». 3BE3BI
IJIaBHOM IIOCJIENIOBATCIbHOCTH. 3aBHCUMOCTh «Macca - CBETUMOCTb» [JIS 3BE3M TJIaBHOM
MOCJe0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHbIE MNPEACTaBICHHUS O
MPOUCXOXKACHUHU U 3BOOLMM COJHIIA U 3BE3/1. DTAllbl KU3HU 3BE3.

Muneunbiii [lyTe - nHama ['amaktuka. Ilonoxxkenue m nBuxenne Connua B [Manmaktuke.
Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B sIAPAX TAIAKTUK.
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Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopus
Bonsmioro B3peiBa. PennkToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnplie mpoOieMbl aCTPOHOMUMU.
Yyenuueckue nabnooenus

HaGmroneHuss  HEBOOPYXKEHHBIM  TJIa30M € HMCHOJb30BaHHEM  KOMITBIOTEPHBIX
OPWIOKEHUA JUIsl OTNpe/eNieHUs] TOJIOKEeHHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c0O3Be311s1 CEeBEpHOro MOIYIIAPUs U IPKUE 3BE3/BI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeunoro I[TyTu.

O6o0miaroniee MOBTOPEHNE

Ponp ¢u3ukM m acTpOHOMHUH B HKOHOMHUYECKOH, TEXHOJIOTWYECKOH, COIMAIbHON WU
ATHYECKON cdepax AesATeNPHOCTH YelIOBEKa, POJib M MECTO (U3UKH W acTPOHOMHU B
COBPEMEHHON HaydyHOW KapTHHE MHpa, pojib (U3NYECKOHl Teopuu B (OPMHPOBAHUH
IpeAcTaBIeHUH 0 (U3NYECcKOil KapTUHE MHpa, MeCTO (pU3MYECKON KapTHHBI MUpPa B OOIIEM
psy COBPEMEHHBIX €CTECTBEHHO -HAayYHBIX MTPECTABICHUI O IPHPO/IE.

MexnpeaMeTHbIE CBA3U

N3zyuenue kypca ¢usuku O6azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs € Y4ETOM
COJEpKATEIbHBIX MEXIPEAMETHBIX CBS3€Hl € KypcaMH MaTeMaTUKd, OHOJIOTHH, XHMUH,
reorpauu 1 TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBA3aHHbIE C U3YUYEHHEM METOJOB HAYYHOTO MO3HAHMSA:
SBJICHHE, HAy4YHbIH (akT, rumoresa, (pusnueckas BeIMYMHA, 3aKOH, Teopus, HaOIIO/EHUE,
9KCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuxka: pellleHue CUCTEMbl YpPaBHEHHM, TPUTOHOMETpUYecKrue (QyHKLIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX
IPOEKIMH Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
NPU3HAKU [T0100MS TPEYTOIbHUKOB, OIpeesieHre TUIONIaI1 MII0CKUX (puryp n oobéma Tei.

buonocua: snekrpuyeckue sBJICHUS B KUBOM NpUpOJE, KojieOaTelbHbIE JBUKEHUS B
JKUBOW NPUPOJAE, ONTHUYECKUE SIBJICHUSA B JKUBOW NPHUPOAE, ACHCTBHE PANHALMM HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAss CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTALIIMYECKON PElIETKY, CIIEKTPaIbHBIN aHAJIH3.

l'eoepagua: marHuTHBIE TONMIOCA 3€MJTH, 3aJIeKH MAarHUTHBIX Py, GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHUM.

TexHonoz2us: JTAHUM JIEKTPOIIEpeiad, TEHEPATOP IEPEMEHHOI0 TOKA, MIEKTPOIBUTATEb,
UHAYKIIMOHHAs TeYb, pajiap, paJuonpuéMHUK, TeJIeBU30p, aHTeHHa, TeneoH, CBY-meus,
NPOCKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOITPAMMBLI 10 ®U3SUKE HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

OcBoenne yuyebHoro npeamera «Pusnka» Ha YpOBHE cpeAHero oOuiero oOpa3zoBaHUs
(6a30BbIlf  ypOBEHb) JODKHO OOECHEYUTh JOCTHKEHHE CIEAYIOIUX JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3VJIbTATDI

JIM4HOCTHBIE PE3YNbTATHl OCBOCHUS y4ueOHOro npeamera «Du3HKa JOIDKHBI OTpa)XaTh
TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YaloOIIMUXCS  PYKOBOJICTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEW TMO3ULIUENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIui, MO3UTUBHBIX
BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM POCCHUKUCKOTO
oOI1ecTBa, paclIupeHue >KU3HEHHOTO OMBITA M OMBITA JACSATEIILHOCTH B MPOIIECCE pealn3aliu
OCHOBHBIX HaIlpaBJICHUI BOCIIUTATEIBHON JACSTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpask1aHCKOTO BOCIIUTAHUS:

chOpMUPOBAHHOCTh TPAXKIAHCKOM TMO3HUIIMU OOyYarolIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATULIMOHHBIX OOIIEUETIOBEYECKUX TYMAHHUCTUUYECKUX U JEMOKPATUUECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B HMHTEpPECax TIPaKIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIIbHON OpTraHU3alllN;

YMEHHME B3aMMOJICHCTBOBATh C COIMAJbHBIMM HHCTUTYTaMHM B COOTBETCTBUU C HUX
GYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOM AESITENBHOCTH;

2) IaTpUOTUYECKOTO BOCTIUTAHUS:
c(hOpMUPOBAHHOCTH POCCUIMCKON TPAXKIAHCKON HIEHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TIOCTHXKEHUAM POCCUNCKUX YUEHBIX

B 0071aCTH (PU3UKH U TEXHUKE;

3) TIyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTH
OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B JIEATEILHOCTU YUEHOTO;

OCO3HAHHWC JIMYHOTI'O BKJIaJia B TIOCTPOCHUC YCTOI‘/JI‘H/IBOFO 6y,21yHI€FO;

4) 5CTETUYECKOI0 BOCIIUTAHMS:
JCTETHYECKOE OTHONICHWE K MHpPY, BKJIOYas OCTETHKY HAy4yHOrO TBOPYECTBA,
NPUCYIIEr0 (DU3UIECKOM HAYKE;
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5) TpyI0BOIr0 BOCIIUTAHHUS:

UHTEPEC K pa3IMYHbIM cdepaM MNpoPeCCHOHATBHON JESITEIbHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKONM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP OymyIIcH
npodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caM00Opa3oBaHUIO B 00JacTH (PU3UKU Ha
MPOTSHKEHUU BCEH JKHU3HU;

6) 9KOJIOTHYECKOT0 BOCITUTAHUS:

chOpMUPOBAaHHOCTD HKOJIOTMUECKONH KYJIBTYphl, OCO3HaHHE TI00aJbHOTO XapakTepa
HKOJIOTHYECKHUX MPOoOIIeMm;

TUTAHUPOBAHUE U OCYIIECTBJICHHE JEHCTBUN B OKpY)KAIOIIeH cpele Ha OCHOBE 3HAHUS
1esne yCTOMYuBOTO pa3BUTHUS YEIIOBEUECTBA;

Pacmmmpenue onbiTa JE€ATEIBHOCTH HKOJIOTHYECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HaHUM 10 (PU3HUKeE;

7) LICHHOCTH HAyYHOTO TTO3HAHMS

chOpMUPOBAaHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUS (PU3UUECKON HAYKU;

OCO3HaHHE [IEHHOCTH HAYYHOM JESITeIbHOCTH, TOTOBHOCTh B TIPOIecCe U3ydeHUs (pu3uku
OCYIIECTBIIATh MPOEKTHYIO M UCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHINBUAYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VIJIbTATDI

ITo3HaBaTe/ibHBbIC YHHBEPCAJbHbIC YUeOHbIE AeiiCTBUA
ba3oBrle moruueckue QeUCTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATh LU NeSITEILHOCTH, 3a71aBaTh MTapaMETPhl U KPUTEPUU UX TIOCTHKCHUS,
BBISBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pACCMATPUBAEMBIX (PU3HUECKUX SBICHUSAX;

paspabaThiBaTh IIaH pEmIeHHs TpoOJeMbl C  y4€TOM aHajdu3a HMEIOITUXCS
MaTepHaTbHbIX U1 HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTh, OIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBHUI NESITEIHHOCTH;

KOOPJAMHUPOBATh U BBINOIHATH PabOTy B YCIOBUSIX pEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aNMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3ZHECHHBIX TTPOOIIEM.

bazoBrie nccienoBaTrenbCcKue NEHCTBU:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHSTHSIMH M METOJaMH (DU3UUIECKOM
HayKH;

BJIaJIETh HaBBIKAMHU Y4EOHO-HUCCIEIOBATEILCKOM U MPOEKTHOU JIEATEIbHOCTUA B 001acTH
(bu3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
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METOJIOB pEIIeHUs 3aaad (U3UUECKOTO COJACPKAHUS, MPUMEHEHHUIO PAa3JIMYHBIX METO/OB
MTO3HAHUS;

BIIQJICTh BUJAMHU JIEATEIHHOCTH TIO TIOJYyYEHHI0O HOBOTO 3HAHWS, €T0 WHTEPIPETaInH,
MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHTYaIUsX, B TOM YHCIE IpPU
CO3JJaHUHU YYE€OHBIX MPOEKTOB B 00JaCTH (HPU3UKH;

BBISIBJISTh MPUYMHHO-CIICJACTBEHHBIE CBS3M M aKTyaJU3WpOBaTh 3aady, BbIJIBUTAThH
TUNOTe3y €€ pelleHHs, HaXOJIWTh apryMEeHTbl JJIs JO0Ka3aTeNbCTBA CBOUX YTBEPIKICHUI,
3a/1aBaTh MapameTphbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TMOJIYYCHHBIE B XOJI€ PEIICHHS 3a7aud pe3yibTaTbl, KPUTHUECKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHOMN NEATEILHOCTH, B
TOM YHCJIE IPU U3YICHUH (PU3UKH,

JlaBaTh OIICHKY HOBBIM CHTYAITUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT; yMETh
MIEPEHOCUTH 3HAHUS 10 (PU3HUKE B MPAKTHUCCKYIO 00JIACTh KU3HEACATCIIBHOCTH;

YMETh MHTETPUPOBATH 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00J1aCTCH; BHIIBUTATH

HOBBIC HUJICH, TIPEIaraTh OPUTHHAIBHBIC MTOIXObI U PEIICHUS; CTABUTh

MpoOJIeMbl U 337]a4, JOMYCKAOIINEe aTbTePHATUBHBIE PEIICHUS.

Pabota c undopmarueii:

BJIAJICTh HABBIKAMH TIOJTy4EHUS HHPOPMAIUU (PU3NIECKOTO COACPIKAHUS U3 HCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh TIOWCK, AaHAIW3, CHUCTCMATH3aIuI0 U
WHTEPIPETAINI0 HHOPMAIIMH PA3TUIHBIX BUIOB U (hOPM MPEACTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJIb30BAaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pPEIIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIMOHHBIX 3a/1ad C COOI0JIEHuEM
TpeOOBaHU I)PrOHOMUKH, TEXHUKH 0€30MaCHOCTU, TUTHEHBI, peCypcocOepeKeHusl, MPaBOBbIX
U 3THYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MaCHOCTH;

co3MaBaTh TEKCThI (PU3UYECKOTO COJAEPKAHUS B pPa3IUYHbIX ¢dopMarax C y4EToMm
Ha3HaueHuss uHOpMaMK ¥ IEJIEBOM  aylIUTOPHH, BBIOMpAs ONTUMAJIbHYIO (OpMY
MIPEJICTABIICHUS U BU3YyaTH3aIUH.

KoMMmyHHKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC AeiCTBUA:

OCYIIECTBIATH OOIICHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JIESATEIBHOCTH;
pacro3HaBaThb MPEAIIOCHIIIKH KOH(i)J'II/IKTHI)IX CI/ITyaIII/If/'I Hn CMATYATDh KOH(i)J'H/II(TbI; pa3BépHyTo u
JIOTUYHO H3JIaraTb CBOIO TOUKY 3PCHUA C UCITOJIB30BAHUEM A3BIKOBBIX CPCACTB,

IMOHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaH)IHOfI u HHHHBHHyaHBHOﬁ pa6OTBI;
BBIOMPATh TEMATUKY M METO/IbI COBMECTHBIX JCHCTBHIA ¢ YI4ETOM OOIINX UHTEPECOB, U
BO3MOXKHOCTEH Ka)XKJJOTO WIeHa KOJUICKTUBA;
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NPUHUMATh 1E€JIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH M KOOPAUMHUPOBATH
JNEUCTBUS O €€ NOCTUKEHUIO: COCTABJAThH IUIAH ACWCTBHUM, PACHPENCISITH POJIU C YYETOM
MHEHHM Y4aCTHHUKOB, OOCYX/IaTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ja M KaXKJO0TO YYaCTHUKA KOMAH bl B OOIIMI pe3ybTat
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpejiaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEH C MO3ULIWH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETUUECKOE IIOBEICHUE B PA3JIMYHBIX CUTYaIUSX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE e CTBUS
Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEILHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMUH, BBISBIISITH TPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENILHO COCTABJISITh IJIAH PEIICHUS] PACYETHBIX M KAUECTBEHHBIX 33/1a4, TJIaH
BBITIOJTHEHUS IPAKTUYECKOU PabOThI ¢ YUETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTECHHI; 1aBaTh OIIEHKY HOBBIM CUTYyAalUsIM;

pacImpsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUI; IeTaTh
OCO3HaHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHE,

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PU3UKH,
MTOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN UHTEIJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BIIAJICTh HABBIKAMHU TII03HABATENLHON pPEQIIEKCUM KaK OCO3HAHUS COBEPIIAeMbIX
JNEUCTBUN U MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
WCIIO0JIb30BaTh MPUEMBI pedICKCUH I OIEHKU CUTYaIllH, BRLIOOpa BEPHOTO PEIICHHS;
YMETh OIIEHUBATh PUCKUA U CBOEBPEMEHHO MTPUHUMATDH PEIICHUS 110 UX CHHXKCHUIO;
MPUHUMATh MOTUBBI U ApTyMEHTHI JPYTUX MPU AHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;
MIPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTHUBBI U
apryMEHTHI APYTUX MPU aHAIN3€E PE3YJIbTAaTOB JEATEIbHOCTH; MPU3HABATH CBOE MPABO U
MPaBo APYTUX HA OIIUOKHU.
B mporiecce MOCTHXEHHSI TUYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMBI 1O (U3UKE
JUIS  ypOBHS CpeaHero o0miero o0pa3oBaHust y OOYYarONIUXCsl COBEPIIEHCTBYETCS
SMOIIMOHAJILHBIN WHTEIUICKT, MpEAIoNararomit
c(hOpMHUPOBAHHOCT:
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CaMOCO3HAHMs, BKJIIOYAIOLNIETO CIIOCOOHOCTh IMOHMMAaTb CBOE  3MOLMOHAJIBHOE
COCTOSIHUE, BUJETh HAIPABJICHHUS Pa3BUTHS COOCTBEHHOM AMOLMOHAIBHOWU cdepbl, ObITh
YBEPEHHBIM B Ce0€;

caMOperyJIupoBaHus, BKJIIOYAOILIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh AaJaNTHPOBAThCS K SMOLMOHAJIBHBIM
U3MEHEHUSIM U IPOSIBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIUM, BKJIIOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LENH M YyCIexy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE J€HCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

AMIIATUH, BKIIIOYAIOUIEH CHOCOOHOCTH MOHUMAaTh SMOLMOHAIBHOE COCTOSIHHUE NIPYTHX,
YUUTBIBaTh €r0 MpPHU OCYUIECTBIEHHUM OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COIEpEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOLLIEHUS C APYTUMHU
JIOABMH, 3a00TUTHCSI, IPOSBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

I[MTPEJIMETHBIE PE3VJIbTATDI

K konmy o6yuenust B 10 kimacce nmpeaMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
OTpaxaTh CPOPMUPOBAHHOCTH y 00YJAIOITNXCS YMEHUI:

JEMOHCTPUPOBATH HA MPUMEpPax poJib U MecTo (pU3MKU B (POPMHPOBAHUU COBPEMEHHOM
HAyYHOUW KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH W TEXHOJOTUH, B MIPAKTUYECKOM
NEeSITENBHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS W3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas
TOYKa, WHEpIMAbHAsl CUCTeMa OTCuéTa, adCOMIOTHO TBEPIOE TEJIO0, MACAIBHBINA ra3, MOJACIH
CTPOCHHUSI Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOYCUHBIA SJICKTPUUCCKUMN 3apsij P pelIeHUN
bU3UYEeCKUX 3a/1ay;

pacro3HaBaTh (pu3znueckue sBJICHHS (TPOLECChl) U OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KHUHETUYECKOW TEOPUM CTPOCHHUSI BEIIECTBA U DJICKTPOJWHAMHKU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE BIKEHHE, CBOOOIHOE IMaJleHHe Ted,
NBUKEHUE TI0 OKPY)KHOCTH, WHEpIUs, B3aumojelictBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX Tell, M3MEHEHUE 00bhEMa Ten MpU HarpeBaHUU
(OXJMaxxJeHHH),  TEIIOBOE  paBHOBECHUE,  HCHApeHHe,  KOHJIEHCAllMs,  IUJIaBJIEHUE,
KpUCTAJUIM3allusl, KHUIIEHUE, BIAXHOCTh BO3/yXa, IOBBIIICHUE MAaBICHUS Tra3a IpU €ro
HarpeBaHWU B 3aKpPbITOM COCYZAE, CBS3b MEXJIYy IapaMeTpaMu COCTOSIHUSI Ta3a B
U30MPOIIECCaX, dIEKTPU3ALUA TEJl, B3AUMOICHCTBUE 3aPAJIOB;

OTMHUCHIBATh MEXaHUUYECKOE JBH)KEHUE, UCTIONB3Ysl (PU3NUECKHEe BETUYUHBI: KOOPAUHATA,
MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUiia, UMITYJIbC Teja, KUHeTHYeCKas
SHEPTUsl, MOTEHIMAJbHAS JHEPrys, MEeXaHuueckas paboTa, MeXaHW4YeCKas MOIIHOCTbH; MpHU
OTMHMCAaHWU TPABWJIBHO TPAKTOBaTh (DU3WYECKUI CMBICT MCHOJB3YEMbIX BEIHYMH, WX
0003HaUYCHUSI W €IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONIUE JAaHHYIO (U3HYECKYIO
BEJIMYUHY C IPYTUMU BETUUMHAMU;
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OMKCHIBATh M3yYEHHBIE TEIJIOBbIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢usznueckre BEJIMYMHBI: JaBJIICHHUE Ta3a, TEeMIlepaTrypa, CpeIHssl KUHETHYecKas SHeprus
Xa0TUYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTUUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsISI SHEprusi, paboTa raza, Kod(QpPUIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JBUTATENsl; TMPU ONHUCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKHM CMBICT HMCIOIb3YEMBIX
BEJIMYMH, HMX OOO3HAYCHHs] W €IUHHUIIBI, HAXOIUTh (POPMYIIbI, CBS3BIBAIOUINE JAaHHYIO
(bu3HYECKYIO BETUYHHY C IPYTUMU BEITUIHHAM;

OTHMCHIBATh M3YYCHHBIE JJICKTPUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYCCKUE SIBICHUS
(mporecchl), UCTIONB3Ys GU3NUECKUE BETUYMHBI: AIEKTPUUCCKUM 3apsl, STEKTPUUECKOE T0JIe,
HANPSDKEHHOCTh TIOJIS, TOTCHIMAJN, PAa3HOCTh IOTEHIIMAIIOB;, IPH OMNHCAHWH TPABHILHO
TPAKTOBaTh (PUINYCCKUN CMBICT HCIOJIB3YEMBIX BEIWYMH, MX OOO3HAYEHUS W CIUHUIIBI;
yKa3plBaTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIUYHHY C JIPYTUMH
BEJIMYMHAMU;

aHAJIM3UPOBATh (DU3MUECKHE MPOIECCHl U SBJICHUS, UCIIONB3Ys (U3MUECKHUE 3aKOHBI U
NPUHIIMIBL: 3aKOH BceMupHoro Tsarotenus, |, |1l u Il 3akonst HeloToHa, 3aK0H coXpaHeHUs
MEXaHUYECKOW DJHEpPruH, 3aKOH COXPAHEHUS UMIYJIbCa, MPUHIUI CYNEPHO3UIIUU CHI,
IOPUHIIMIT  PAaBHOMPABHSI HMHEPIUANBHBIX CHCTEM OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOEHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpEIHEW KWHETUYECKOW HHEPTUU
TEIUIOBOIO  JBMKEHUS MOJIEKYT C  aOCONIOTHOM  TeMIepaTypoil, TMepBblil  3aKOH
TEPMOJUHAMUKH, 3aKOH COXpPAaHEHHUs OJJICKTPHUYECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM
pas3u4aTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHE W YCIIOBUS
(rpaHu1bl, 00IACTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC TIPHHIIMITBI JICHCTBHSI MAaIllMH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTRB; pa3iMyaTh YCIOBHUS UX OE30MaCHOTO MCIIOIH30BAHUS B TTIOBCETHEBHOW KU3HU;

BBITIONHATh AKCIIEPUMEHTHI O HMCCIEOBAHUIO (DU3MUECKHUX SIBICHUW W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX, W KOCBEHHBIX HW3MEpPEHUU, Tph OSTOM (GOPMYIUPOBATH
npobiieMy/3alaqdy ¥ TUNOTE3y Y4eOHOTO JKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBL;

OCYHIICCTBIJIATh TPSIMbIE W KOCBEHHbIE HW3MEpPEHHS (U3MUYECKUX BEIMYWH, TPU ITOM
BBIOMpATh ONTUMAIBHBIA CIMOCOO M3MEPEHUS] W HMCIOJIb30BaTh M3BECTHHIE METOIbI OLICHKHU
MOTPEIHOCTEN U3MEPEHUM;

UCCIICIOBATh 3aBUCHUMOCTH MEXKIY (PU3NYSCKUMU BEIMYMHAMH C HUCIOJb30BAHHEM
NPSIMBIX HM3MEPEHHM, TPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DPHKCHUPOBATH PE3yJIbTATHI
TIOJTYYCHHOM 3aBUCHUMOCTH (DHU3UYECKUX BEIIMYWH B BUJIC TAOIHII ¥ TPa(UKOB, JICIaTh BBIBOIbI
10 pe3yJIbTaTaM MCCIIEI0BaHUS;

coOmoiaTh TpaBuia 0E30MacHOrO TpyAa IMPH TPOBEICHUHM HCCICAOBAHUN B paMKax
y4eOHOTO DKCIEPUMEHTa, Y4YeOHO-UCCIIEIOBATEIBCKOM M TIPOSKTHOW JEeSATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB B TaO0OPATOPHOTO 00OPYIOBAHUS;

pemiath pacy€THBIE 3a/Jauyd C SIBHO 3aJaHHOW (U3MYECKON MOJEINbI0, HCIOIb3Ys
¢du3znueckre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAM3a YCIIOBUS 33/1a4l BBIOUPATH
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(¢U3nIECKyI0 MOEINb, BEACTATh (U3NUECKHE BEIHMYUHBI U (OPMYIIBI, HEOOXOIUMBIE IS €€
peIeHs], MPOBOAUTH PACUETHI U OLCHUBATH PEATBHOCTD IMOJYYCHHOTO 3HAYCHUS (PU3HUECKOM
BEJIMYNHEI;

pemaTh KaueCTBEHHBIE 33/aY: BBHICTPAWBAThH JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
pPacCyXJICHHI C OMOPOM Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHUS;

UCTIONB30BaTh TPU PpEHICHWHM YYeOHBIX 3a7a4 COBPEMEHHBIE HWH(POPMAIMOHHBIC
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAMN U MPEACTaBICHUS y4eOHOU U
HAYYHO-TIONMYJISIPHON WH(pOpPMAIMK, TOJYyYEeHHOW M3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECCKH
AHAIM3UPOBATH MTOYHAEMYIO0 HH(POPMALHIO;

NPUBOANTH MPUMEPHI BKIIAJa POCCUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTIOJNB30BaTh TEOPETHUYECKHE 3HAaHUS TO (HU3MKE B TIOBCETHEBHOW IKU3HU IS
oOecrieyeHus1 6€30MACHOCTU NPU OOpaleHNH ¢ NpUOOpaMu U TEXHUYECKUMHU YCTPONCTBaMHU,
JUISL COXpaHEHUS 3710POBbSl U COOIOJEHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpY Karolen
cpene;

paboTaTth B TpPyNIE C BBHIIOJHEHHEM pPa3UYHBIX COIUAIBHBIX pOJIEH, TUIAHUPOBATH
paboTy rpynmbl, palMOHAIBHO pacHpelessITh 00S3aHHOCTH U IUIAHMPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIHAX, aJeKBATHO OLIEHWBAThH BKJIAJ Ka)KIOTO U3 YYACTHUKOB TPYIIITHI B
pelIeHne paccMaTprUBaeMon IPOOIEMBI.

K koHnmy oO0yuenusi B 11 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJKHBI
OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOITNXCS YMEHUI:

JIEeMOHCTPUPOBATh HA MPUMEpax poJib U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOU
Hay4YHOM KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMIPAKTUYECKON
JeSITEIbHOCTH JIFOJICH, LIEJIOCTHOCTh M €JMHCTBO (PM3NUECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHUIBl TNPUMEHEHUS W3YYCHHBIX (PU3UUYECKUX MOJIENeH: TOYEeUHBIN
ANIEKTPUYECKUN 3apsiji, JIyd CBETa, TOYCYHBI MCTOYHUK CBETa, SJepHAs MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/ipa MPpH pelIeHnn GU3NIeCKUX 3ajay;

pacro3HaBaTh (U3MYECKHe SIBICHUS (MPOLECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIUHAMMKYI M KBAHTOBOM (DU3MKH: 3JIEKTpUYECKasi MPOBOJMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHCTBHUS TOKa, B3aMMOJACWCTBHE MAarHUTOB, 3JEKTPOMarHUTHAs
UHAYKIUS, JACMCTBUE MAarHUTHOTO IOJII HAa TPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsl,
JJIEKTPOMArHUTHbIE KOJEOAHUS M BOJIHBI, NPSIMOJMHEHHOE pPACIPOCTpPaHEHHE CBETa,
OTpakeHUE, MpesloMIIeHUe, UHTepPepeHIrs, TUPPAKIHUSI U MOJIAPU3ALMSI CBETA, AUCIICPCHS
cBeTa, (otoanekrpuueckuii 3p¢pext (PhorodPdexT), cCBETOBOE AaBICHHE, BO3ZHUKHOBEHHE

JIMHEHYATOTO CIICKTpa aTOMa BOAOpOoAa, CCTCCTBCHHASA MU UCKYCCTBCHHAA PA/ITUOAKTUBHOCTD,
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OTMCHIBATh M3yYCHHBIE CBOIMCTBA BEIIECTBA (AIIEKTPHUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUECKYIO TPOBOIUMOCTD PA3IMYHBIX CPEM) U AIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3YS (U3NYECKUE BEIWYMHBI: DJICKTPUUYECKUNA 3apsll, CHJIa TOKa, JIIEKTPHYECKOEe
HaNpsDKEHHUE, JJIEKTPUYECKOE COMPOTUBICHHE, PA3HOCTH IMOTEHIIMATIOB, SJEKTPOABHIKYIIAS
cuia, paboTa TOKa, WHAYKLUUS MarHUTHOTO 1ojs, cwia Awmmepa, cuna JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, SHEPTHs JIEKTPUUYECKOI0 U MarHUTHOI'O MOJeH, Mepruo] U 4acToTa
KosieOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHjla TOKa B IPOLECCe TapMOHHMYECKHUX
AJIEKTPOMArHUTHBIX KOJIEOaHUH, (OKYCHOE PpacCTOSIHHME M ONTHYEeCKas CHjla JIMH3bL, IpU
ONMCAaHUM IPABWJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI HCIOJNb3YyEMBbIX BEJIWYMH, UX
o0O3HaueHUs] W E€IUHMIBI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOLIME JAaHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMH BETUINHAMU;

ONMCHIBATh HM3yYEHHBIC KBAHTOBBIC SBICHUS M MPOIECCHI, HCIONB3YS (PU3UIECKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, DHEPTUSA U
UMIyasC (HOTOHA, TEPHOA TMONypacmana, SHEPTHS CBSI3UM AaTOMHBIX SAEp, NMPH OMHCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUYECKUH CMBICT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W
eIMHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIHMUUHY C JAPYTHMH
BEJIMYMHAMM, BBIUUCIIATH 3HaUeHHUE (PU3NUECKON BETMUNHBL;

aHaTU3MPOBaTh (PU3NYECKUE MPOLECCHl U SBJICHUS, MCIOJB3YS (PU3MUYECKUE 3aKOHBI U
OpUHUUOBL 3akoH OMa, 3aKOHBI IIOCJIEOBATENBHOIO M MAPaJUIEIBHOTO COEIUHEHHUS
NPOBOJHUKOB, 3akoH JDxoyns-JleHIa, 3aKOH 3JEKTPOMarHUTHOW HMHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO PaclpOCTPaHEHUsI CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHE OWHIITeWHa a1 ¢GoTrodpdeKrTa, 3aKOH COXPAHEHUS DSHEPIuH, 3aKOH
COXpaHEHHs] WMIyJIbCa, 3aKOH COXPAHEHHUS DJICKTPUYCCKOTO 3apsisia, 3aKOH COXpaHCHHS
MacCOBOTO YHCIIa, MOCTYyAaThl bopa, 3aKOH paJMOaKkTUBHOTO pacraja, Ipyu 3TOM pa3indaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MaTEMaTHYEeCKOE BBIPAKCHHE M YCIOBHUS (TpaHUIIBI,
001acTh) IPUMEHUMOCTH;

OTIPEeNIeNSITh HAMPaBJICHNE BEKTOPAa MHIYKIIMH MArHUTHOTO IOJISI MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuiibl JIopeHna;

CTPOMTH U ONUCHIBATh N300pakeHUE, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOH JIMH3011;

BBITMOJIHAT HKCHEPUMEHTBHI MO HCCIIEOBAHUIO (PU3MUECKUX SBIEHUH M IMPOLECCOB C
UCIOJB30BAHUEM TNPSAMBIX, M KOCBEHHBIX M3MEpEHHil: TMpu 3ToM (OPMYyIUPOBATH
npobieMmy/3aayy H TUIIOTE3y Y4YeOHOTrOo OKCIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MPEI0KEHHOTO0 000PYI0BaHNUs, POBOJUTH OMIBIT M (POPMYIUPOBATH BBIBOIBL;

OCYIIECTBIIATh NPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3NYECKUX BEIMYUH, MPH ITOM
BBIOMPATh ONTHUMANBHBIN CIOCOO M3MEPEHUs M WCIOJIb30BaTh M3BECTHBIC METOIBI OICHKH
IIOIPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCHMOCTH (U3WYECKHX BEIUYMH C HCIOJIb30BAHUEM TPSIMBIX
WU3MEPEHU: TIPU ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YIBTATHI MOJYyUYECHHOU
3aBHCUMOCTH (M3UYECKHX BEIMYMH B BHJAC TaONMHWIl W TpaduKOB, JENaTh BBIBOABI IO
pe3yabpTaTaM MCCIIEJOBAHNUS;
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cobuoiaTh MpaBuiIa 0€30IacHOrO TpyAa HpH TNPOBEACHUM MCCIEIOBAaHMNA B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO -HMCCIEe0BAaTEeNbCKOM W TMPOEKTHOM JEeATENBHOCTU C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHNUS;

pemaTh pacy€THble 3aJayd C SBHO 3a/JaHHOM (U3NYECKONH MOJENbI0, HCIONIb3Ys
¢u3nueckue 3aKOHbl W MPHUHIMIBI, HAa OCHOBE AaHalIM3a YCIOBUSA 3aJaud BBIOUpPATH
(U3HYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€
pEILIEHHUs, IPOBOUThH PACUETHI U OLIECHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUYEHUS (PU3NUECKON
BEJTMYUHBI;

pelmaTh KaueCTBEHHBIC 33/a4M: BBHICTPAWBATh JIOTUYECKH HETPOTHBOPEUMBYIO LIECTIOUKY
pacCyXJI€HHI C OMOPOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3UUYECKUE SIBICHUS;

UCIOJb30BaTh MPU PpEUIeHHH Y4YeOHBIX 3a/Jad COBpEMEHHble HH()OPMaLMOHHbIE
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U NPEACTaBICHUs y4eOHOU U
HAy4YHO-TIONYJIIPHON HH(pOpMAIMK, MOJYyYEeHHOH U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHaJIM3UPOBATh MOJTYYaeMyl0 HHPOPMAIINIO;

OOBSICHATh MPHUHLMIIBI JIEHCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3nuyaTh YCJIOBUS X O€30M1aCHOIO UCIOIb30BaHMs B TOBCEIHEBHOM KU3HU;

MPUBOAMTH MPUMEPHI BKIIAJAa POCCUHCKUX W 3apYOCKHBIX yUEHBIX-(H3UKOB B PA3BUTHE
HayKH, B 00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HaHUS 10 (U3MKE B TOBCEIHEBHOM IKU3HU JUIS
oOecrnieyeHust 0€30MaCHOCTH MpU OOpalleHuH ¢ NPUOOpaMH U TEXHUYECKUMHU yCTPOWCTBAMH,
JUISL COXpPaHEHHUs! 3/10POBbsl U COONIOACHHSI HOPM IKOJIOTMUECKOI0 MOBEIEHUS B OKpYKaroIlen
cpexe;

paboTaTh B Trpymnme C BBIIOJHEHHEM pAa3JIMYHBIX COLMAIBHBIX PpOJIeH, IMJIaHHPOBATH
paboTy rpymnmbl, palloOHAIbHO paclpeAessTh 00S3aHHOCTH U IJIAaHUPOBATh AESITEIHHOCThH B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLIEHUBATh BKJIAJ] Ka)KJOTO M3 YYAaCTHHUKOB TPYIIIHI B
pelIeHrne paccMaTpruBaeMon IPOOIIEMBI.
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