IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypoBHS Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHMM M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarensHOM nporpammsbl, mipencraBieHHbx B PI'OC COO, a takke ¢ yaérom deaeparbHON
paboueil mporpaMMbl BOCIIMTAHUS U KOHLENLUY IIpernojaBaHus yueoHoro npeamera «dusnka» B
oOpa3zoBaTenpHBIX  opraHm3anmsx Poccuiickoit ~ deneparnuu, peamu3ylONMX  OCHOBHBIC
o0pa3oBaTebHbIE IPOTrPAMMBI.

Copneprkanue mporpamMmmsl 0 (pU3MKE HAIpPaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOI
KapTuHbI Mupa oOy4aromuxcs 10—11 kmaccoB npu o0ydyeHuu ux ¢gusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIEATeNbHOCTHOrO mnoxaxona. IIporpamma mno ¢u3uke COOTBETCTBYET
tpedoBanusiMm PI'OC COO K mIaHUPyEeMBIM JIMYHOCTHBIM, HMPEAMETHBIM M METarpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TaKKe YUYHUTHIBAET HEOOXOAUMOCTh pEANTM3aLUU MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH MpeaMeramMu. B Hell ompepemsroTcs
OCHOBHBIC II€JIM M3y4eHHs] (U3UKUM Ha YpPOBHE CpeJHero obuero oOpa3oBaHUs, IUIAHUPYEMbIe
pe3yabTaThl OCBOCHUS Kypca (PU3UKHU: JIMIHOCTHBIC, METANpEeIMETHBIE, IPEeAMETHBIE (Ha 6a30BOM

YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e TUIAHUPYEMBIC Pe3yJbTaThl OCBOCHUS Kypca (U3MKKM Ha 0a30BOM ypOBHE, B TOM YHCIE
MIpeIMETHBIEC PE3yIbTAThI MO roj1aM O0yUeHUS;
e cojiepKaHue yaeOHOTo mpeameTa «Pu3uKay Mo rojaam 00ydeHus.

dusnka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJIBI, BRICTYIAsl B Ka4eCTBE YUECOHOTO
npeaMeTa B ILIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MHpe.
IkonpHBIH Kypc OGU3UKH — CHUCTEMOOOpa3yOUIM [UIsi €CTeCTBEHHO-HAayYHBIX Yy4YeOHBIX
MIPEIMETOB, MTOCKOJIbKY (PU3NUYECKHE 3aKOHBI JISKAaT B OCHOBE MPOILIECCOB U SIBICHUH, H3y4yaeMbIX
XUMHeH, Ouosoruel, ¢uznyeckoil reorpapueil u acrpoHomuei. lMcrnonp3oBaHue M aKTHBHOE
pUMEeHEeHHEe (PU3MUYECKUX 3HAaHUM OnpeenseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH
B c(epe DHEpPreTukH, TPaAHCIOPTA, OCBOECHHUS KOCMOCA, IOJIyY€HHS HOBBIX MaTepuajioB C
3aJJaHHBIMHM CBOMCTBAaMHU U Ipyrux. M3ydyeHue (Gpu3MKu BHOCUT OCHOBHOHM BKJaJa B (pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHbI MHpa oOyyaroumxcs, B (OpPMUPOBAHHE YMEHUU HPUMEHSTH
HAYYHbII METO]| TO3HAHUS ITPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUI.

B ocHOBYy kypca ¢u3uku ais ypoBHS CpeIHETo oOIIero o0pa3oBaHUs MOJOXKEH PAJl UJIEH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBIISTCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COZEP)KUT MaTepHal W3 BCEX paslesioB (PU3HMKH, BKIIOYAET KaK BOMPOCH KIIACCHYECKOW, TaK U
COBPEMEHHO! (PU3UKH.

Hoesn cenepanuzayuu. B coOTBETCTBUU C HEW MaTepHal Kypca pU3UKU OObETUHEH BOKPYT
¢busznueckux Teopui. Beaymmm B Kypce sBuseTrcs (QOpMUpOBaHUE MPEACTABIECHUH O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanmuzanus mpearosaraeT HCIOIb30BaHHE T'yMaHHTapHOTO
noTeHIuana GU3NIECKOi HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKke C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU M SKOJIOTMYECKUMH ITpolieMamu.



Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HakOMCTBO C IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IOCPEICTBOM BBEACHUS JJIEMEHTOB  COJEpPXKaHMS,
HNOCBAIEHHBIX 3KOJIOIMYECKMM Mpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pa3BUTHEM
TEXHUKU M TEXHOJOTHH, a TaKKe 00CyKJIeHHs Mpo0IeM palMoHaIbHOTO MPUPOIOTIONIBE30BAHMS U
9KOJIOTUYECKOM 0€30MacHOCTH.

Crep>KHEBBIMU dJIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeaHEero oouiero obpazoBaHUs
ABISIIOTCSL  (U3UUecKkue Teopuu ((POpMHPOBAHME TIPEACTABICHUH O CTPYKTYpPE IOCTPOCHUS
¢dbusznueckoil Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX
IIPECTABICHUSIX O IMPUPOJE, IPAHULIAX NPUMEHUMOCTU TEOpPHUH, NIl ONUCAHUS E€CTECTBEHHO-
HAyYHBIX SBJICHUI U MIPOLIECCOB).

CHCTeMHO-IeSTEIIBHOCTHBIN MOAX0A B Kypce (DM3UKH peain3yeTcsl MPeXkJIe BCEro 3a CUéT
OpraHu3alK SKCIICPUMEHTAILHOU JeSITEeIbHOCTH oOydaronmxcs. st 6a30Boro ypoBHs Kypca
(U3MKK — 3TO MCIOJIB30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIICPUMCHTOB WU
a00OpaTOPHBIX padoOT, KOTOphIE B MporpaMMe IO (PU3MKEe OOBEAMHEHBI B OONIMH CIIHMCOK
VYICHUYECKUX TPAKTHYCCKUX paboT. BeiieneHue B ykazaHHOM TepedHe JabOpaTOpHBIX padoT,
MPOBOJIUMBIX JIJII KOHTPOJII M OIICHKH, OCYIICCTBIISICTCS y4YaCTHHKaMH 00pa30BaTeIbHOTO
Iporecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS M OCHANICHHS KaOuHeTa Qu3uku. [Ipu sToMm
oOecrieunBaeTcsl OBJIAZICHUE OOYYAIONIMMHUCS YMCHHUSMH IPOBOJUTh KOCBCHHBIC H3MEpEHUS,
WCCJICIOBAHMS 3aBHCHUMOCTCH (DU3MUYECKUX BEIMYMH W IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUITOTE3.

Bonpuioe BHUMaHuE yAensAeTCs PEUIEHUI0 PAacCUETHBIX M KauyeCTBEHHBIX 3anay. llpu stom
JUTSL pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO 33JIaHHOW (DU3UYECKON MOJIENBIO,
MO3BOJISIIOIINE TPUMEHSTh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca,
TaK W MHTETPUPYS 3HAHHUS W3 Pa3HbIX pa3fenoB. [l KadecTBEHHBIX 3a/ad MPUOPUTETOM
SABIIAIOTCS 3aJaHUsl Ha OOBSICHEHHWE TPOTEeKaHWs (U3MUECKUX SBICHUH U TMPOIECCOB B
OKpY’KaloIe >KU3HU, TpeOyromue BbiOOpa (PU3MUECKOW MOJENH Il CUTyallud TMPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHaIbHO-TEXHUYECKOMY
o0ecrniedeHnIo yuyeOHOro rnpoiiecca 6a30Bblii YpPOBEHb Kypca (PU3MKU Ha YPOBHE CPEIHEro 00Iero
00pa3oBaHMs JOJDKEH M3Y4aThCsl B YCIOBUSAX IMPEIMETHOTO KaOMHeTa (M3UKU WM B YCIOBHSIX
MHTErpUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4yHOro Iukia. B kabunere ¢uzuku
JOJDKHO OBITh HeoOXoaumoe JabopaTopHoe 00OpyIOBaHWE Ui BBINOJIHEHUS YKa3aHHBIX B
porpaMMe o (pu3nKe yueHU4eCKHX MPAKTUUYECKUX paboT U IEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpallMoOHHOE  00OpyJIOBaHHEe (OPMUPYETCSI B COOTBETCTBUU C TMPHUHIUIIOM
MUHHMAJIBHON JTOCTATOYHOCTH W OOECIEYMBAET MOCTAHOBKY IMEPEYUCICHHBIX B MPOrpaMMme TI0
(U3MKEe KITIOYEBBIX JEMOHCTpAIMi ISl MCCIENOBAHUS HW3YYaeMbIX SIBIEHUH H MPOIIECCOB,
SMITUPUYECKUX U PYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 000pya0BaHUE TSl YYEHUYECKUX MTPAKTUUECKUX padboT popmMupyercs B BUIE
TEMATHUYCCKUX KOMIUJICKTOB H 06CCHCLII/IB3.GTC}I B pvaéTe OAHOIr0O KOMIUICKTa Ha [IBYX
oOyvaroruxcsi. TeMaThdeckue KOMIUIEKTBl JIa0OpaTOpHOTrO0 OOOPYIOBaHUS JOJKHBI OBITH
MMOCTPOCHBI HAa KOMIUJICKCHOM HCIIOJIb30BAHUHW AHAJIOTOBBIX H LII/Iq)pOBBIX HpI/IGOpOB, a TaKXeE
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BHJIE U(DPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU HETAMH U3Y4YEHUS PU3UKU B 001IEM 00pa30BaHUU SBISIFOTCS:



(dbopMHpOBaHKE HHTEPECA M CTPEMIICHHS 00YYAIONUXCsl K HAYYHOMY U3YUEHHUIO IPUPOJIBI,
pa3BHUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TIPEACTAaBICHUH O HAyYHOM METOJe TMO3HaHHA ©  (OPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa HM3YYEHHUS OCHOB CTPOCHHS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMHupoBaHHE YMEHHI OOBSCHSITH SBICHHUS C HMCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUU H
HAyYHBIX JIOKAa3aTEIbCTB;

(dbopMHUpOBaHHUE TPEACTABICHUNA O PONMM (PU3MKH JUIS Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JIoCTIKEHHE STHX IeNiell 00ecreynBaeTcsl PELICHHEM CIEAYIOIIMX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpEIHEro o01iero o0pa3oBaHus:

MpUOOpEeTeHNuEe CUCTEMBbl 3HAHUK 00 00X (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAst MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO (DH3UKY H
AIIEMEHTHI aCTPODU3UKY;

(dbopMHUpOBaHKE YMEHUH MTPUMEHATh TEOPETUUCCKUE 3HAHUS I OOBICHECHUS (PU3NIECKUX
SIBJICHUI B IPUPOJAE U JUJISl IPUHATHUS IPAKTUUYECKUX PEIICHUI B IOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHON (PU3NYECKON MOJENbIO,
3a/a4, TMOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE co3JaHue (U3MYECKOM MOJENH, aJeKBaTHOM
YCIJIOBUSIM 33]1a4H;

MOHUMaHUe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPEY;

OBIIQJICHHE METOJaMH CaMOCTOSITENIFHOTO IUTAHUPOBAHMSI M TPOBEIACHHS (DHU3HUECKUX
SKCIIEPUMEHTOB, aHajlM3a W UHTEpHpeTanuy HHQOpMalMM, ONPEIeNIeHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

CO3/IaHHE€ YCIOBUN ISl pa3BUTUS YMEHHI MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKON
JESATEIBHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpeaHEro ooOiiero oOpa3oBaHUSs
orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hezento), B 11 kiacce — 68 vacoB (2 yaca
B HEJIETIO).

[Ipennaraemslif B mporpamme 1o ¢u3MKe nepevyeHsb Jab0paTOpHbIX U MPAKTHUYECKUX padoT
ABIISICTCS PEKOMEHJOBAaHHBIM, YYMTENb JENaeT BBIOOP MpOBeJeHHS JTaOOpaTOpHBIX padoT U

OTIBITOB C Y4ETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOIIUXCSl.

COIEPKAHUE OBYYEHMUSA

10 KJIACC
Pa3nea 1. ®@usnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka O npupone. HayuHele mMeTonbl NMO3HAHMS OKpyKarowero mupa. Posb
9KCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (DU3UKE.

MonenupoBanue (U3NYECKUX sIBIEHHH U mpoueccoB. Hayunwle runoresbl. dusndeckue
3aKOHBI U TeopuH. ['paHULIbI TPUMEHUMOCTH (PU3HUECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.
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Pons m mMecro ¢usuku B (QOpMHUpPOBAHWM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIEATETbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHasnorosbsie ¥ UPPOBLIC U3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYHKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBvKeHHE. OTHOCHUTEIBHOCTh MEXaHWYecKoro JBmkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE

MaTepHaanoﬁ TOYKH, UX HPOCKHOHWU HAa OCU CUCTEMBI KOOpAWHAT. Crnoxxenue HCpCMeHICHI/If/'I u
CJIOKCHHC CKOpOCTeﬁ.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpsAMOJUHEITHOe ABIMKeHue. ['paduku 3aBUCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U EpEMEIECHUS MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBobOoHOE nafieHue. Y CKOpeHrne CBOOOHOTO TTaJICHHUS.
KpuBonuueiliHoe paBuxeHue. J[B>KeHHME MaTepUalbHOM TOYKM MO OKPYKHOCTH C
MOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JINHENHAsA CKOpOCTh. [lepnoa m yacrora

oOparenus. LleHTpocTpeMUTENIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHUE: CIIUIOMETD, ABUKCHUE CHAPAIOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBaHue ABUKEHHM C UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHuns Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenne yckopeHust CBOOOHOTO TTaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHUS C 11€1bI0 ONPEIeTICHUS MTHOBEHHOM CKOPOCTH.

I/ICCJ'IGI[OBaHI/Ie COOTHOLICHUA MCKIY IIYTAMU, HpOﬁHeHHLIMH TCJIOM 3a IOCICAOBATCIBHBIC

paBHBIE NPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMJKEHUU C HAdalbHOW CKOPOCTHIO,
PaBHOU HYIIIO.



N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJIKOCTH.
N3yuenue nBukeHus Tea, OpOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

IIpunnun orHocurensHOCTH ['anmunes. IlepBbiit 3akoH HeroToHa. MHEpuuManbHble CHCTEMBI
OTCu€Ta.

Macca tema. Cuna. IlpuHumn cynepno3unuu cwi. Btopod 3akon Hprorona st
MaTtepraibHOM TOUKHU. TpeTuit 3akoH HploTOHA 1511 MaTepuaibHbIX TOYEK.

3akon BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokosi, ckonbxenusi, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUS CKOJBXKCHHSI W CWiIa TpeHHs Mokos. Koaddumuent tpenus. Cuna CONpOTHUBICHHS MPU
JBUKCHHUH TeJa B KUJAKOCTU WU Tase.

HOCTyrIaTeJ'IBHoe M BpaliaTCJIbHOC JIBUKCHHUC a0COJIIOTHO TBépI[Ol"O TCIa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. [lnedo cubl. YcnoBus paBHOBECUSI TBEPAOTO
Tela.

Texnuueckue YCTPOﬁCTBa U MPAKTHYCCKOC TMPUMCHCHUC. TIOAIIMUIIHUKHU, ABUKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.
Hesecomocts. Bec Tena pu yCKOPEHHOM MOABEME U NAJCHUU.
CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBecus: TBEPAOTro Tesla. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBmkeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IMPYKUHE U PE3HMHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.
Tema 3. 3aKkoHnbl COXpaHeHUsn 6 MEXAHUKe

HNmnynbe MaTtepralibHOM TOYKU (Tena), CUCTEMbl MaTepHalIbHBIX TO4YeK. MMnynbc cuibl u
HM3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOLIHOCTH CHJIBI.

Kunernueckasi sHeprus MaTepuaqbHOW TOYkH. Teopema 00 M3MEHEHWHM KHHETHYECKOM
JHEPIruHu.

[TorenunanpHas sHeprus. IloreHuuanbHas 3Heprus ynpyro J1eopMUpPOBAHHON MPYKUHBI.
[TorennuanbHast SHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

HOTGHHI/IEUIBHBIC N HCIIOTCHLHNAJIBHBIC CHIJIBI. CBs3b pa6OTBI HCIIOTCHLHHUAJIBHBIX CHII C
H3MCHEHHEM MEXaHHMISCKOM OHEPIrUu CUCTCMBI TCII. 3akoH COXpPAaHCHUA MEXaHUYICCKOMH OHCPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABHKEHHE.

Ilepexoa moTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTIHBIX
MAasITHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI C W3MEHEHHEM MEXaHMYeCKOH HSHepruM Tejaa Ha
MIpUMepe PaCTKEHHS] PE3UHOBOT'O HKI'yTa.

Paszpnen 3. MosekyasipHasi GU3MKa ¥ TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHHUS U B3aMMOJICHCTBHS YaCTHI] BEIICCTRA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE

3TUX Mojeser. Macca u pazmepsl mosiekys. KonunuectBo BemectBa. [loctostnHas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.



Mogens uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETUUECKON TEOpUH
UJeabHOTO Tra3a. AOCONIOTHAas TeMIleparypa Kak Mepa CpeqHeH KHHETUYECKOW JHEpPTHH
TEIUIOBOro JBIKeHUs yacTull ra3a. lllkana temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B MACAIbHOM Tra3e ¢ MOCTOSHHBIM
KOJMYECTBOM BelecTBa. ['paduyeckoe mpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckue yCTpONCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOLIME JHUCKPETHOE CTpPOEHHE BemlecTBa, (oTorpaduu  MOJIeKys
OPraHUYeCKUX COCIMHECHUH.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mopgaens onbita [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.
Mopenb, HIUTIOCTPUPYIOLLAs IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS HI€AIbHOTO ra3a, U30MpPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

OmpeneneHre Macchl BO3jyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HW3MEpeHHUH 00BbEMa
KOMHATBI, JaBJICHHSI U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMeTPaMH COCTOSIHUS Pa3peKEeHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoamHamMuueckass cucteMa. BHYTpeHHss SHeEprusi TEPMOJMHAMHYECKOM CHCTEMBI M
crniocoObl €€ m3MeHeHus. KomuuecTBo TemaoTel u pabota. BHyTpeHHsIsI SHEprus 0JHOATOMHOTO
MJIeaTBbHOT0 Ta3a. Buael Temnonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYeHHE. Y IeIbHas

TEINIOEMKOCTh BEIIIECTBA. KoanuecTBo TemIoThl Ipu Teruronepeaaic.

[Tonsitue 06 annabarnom npouecce. [lepBrlii 3akoH TepmouHaMuku. [IpruMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEpnpeTanus paboTh rasa.

Bropoii 3akoH TepmoarHamMuku. HeoOpatuMocTh MpoLeccoB B MpUpPoOE.
TennoBbie MammHbl. [IpuHIMIBI AeiicTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus sHEpruu B
TeroBbIX MammHax. Koaddurment nmonesnoro neiictus TeruioBoi Mmamuubl. [{ukin Kapro u ero

KOA(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpoiicTBA M NpaKTUUYECKOE TMPUMEHEHHE: JIBUraTellb BHYTPEHHETO
Cropanus, ObITOBOW XOJOJMIBHUK, KOHTUITOHE.



Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH HHEpPIUU Tejla IPU COBEPLICHUHM padOThI: BBUIET MPOOKH U3
OYTBUIKH 11O/ ACWCTBUEM CXKATOTO BO3JyXa, HAarpeBaHue »Gupa B JIATYHHOU TPyOKe MyTEM TPEeHHUS
(BuIEOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH SHepruu (TeMIieparypsl) Tejla Ipu Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHHUsl, PEaKTUBHOTO JIBUTATEJIsl.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

H3mepeHne ynenbHON TEMITOEMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmaa. Dazosvie nepexoonvl

Hapoo6pa30BaHI/Ie U KOHACHCAaIHA. I/IcnapeHHe U KurneHue. AOCOIIOTHAS M OTHOCUTENbHAS

BIAKHOCTh BO3ayxa. HacelmieHHbIM nap. YnenbHas Temiora mapooOpa3oBaHus. 3aBUCHUMOCTb
TeMIepaTypbl KUIEHUS OT aBJICHHUS.

Teépmoe Temo. Kpucrammmdeckne u amopdHbIe Teina. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuanbl. llnaBneHwe W Kpuctaimuzauus. Y AelbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHudeckue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHME: TUIPOMETP M IICUXPOMETD,

KaJIOpUMETP, TCXHOJIOTHUH MMOJTYUCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPUATIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu
CBoiicTBa HaCHILIEHHBIX M1APOB.
Kunenue npu noHW>KEHHOM JaBICHUU.
Crioco0ObI M3MEPEHHS BIAKHOCTH.
HaGmronenne narpeBaHus ¥ TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIOB.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.
Pa3neu 4. DinekTpoamHaMuKa

Tema 1. Inexkmpocmamuxa



DNeKTpu3anusa Tell. OJEKTpUYECKUH 3apsia. JBa BuUIa SIEKTPUYECKUX  3apsioB.
[IpoBOAHMKH, AUDIIEKTPUKH U MIOTYNPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

Bs3aumopeiictBue  3apsnoB. 3akoH Kynona. ToueuHblil  3yieKTpuyecKuil  3aps.
Onexkrpudeckoe mnosie. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [IpuHuun cyneprnosunuu

JIEKTPUYECKUX MOJIeH. JINHUY HANPsZKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabota cuin anekrpocrarndeckoro nois. [lorennuan. Paznocts notennuanos. IIpoBogHukH
U IUJIEKTPUKH B AJIEKTPOCTATUYECKOM IoJ1e. J{uanekTpuueckast IpOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHcATopa. JHEprus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckue ycTpoCTBa M MPAKTUYECKOE IPUMEHEHHE: SJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUUECKAsl 3alluTa, 3a3eMJICHUE SJEKTPONpPUOOPOB, KOHIEHCATOP, KOMHPOBAJIBHBIN
anmnapar, CTpyWHbIA PUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30OBAHHBIX TEJI.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTU4ecKas 3allluTa.

Z[I/IBHGKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IJIomaan IiIaCThuH, paCCTOAHUA
MCKAY HUMHU U ):[HBJ'ICKTpH‘ICCKOfI MMPOHUTTACMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DJIEKTPUYECKUN TOK. YCIIOBHUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOYHWKHM TOKa.
Cuna Toka. [TocTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y ACIBHOE CONPOTUBIICHHE BeliecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.



DNEeKTPOABMKYILAs CHJIa U BHYTPEHHEE CONPOTUBJICHUE NCTOYHUKA TOKa. 3akoH OMa Jis
MOJTHOM (3aMKHYTOM) asieKkTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHAsl MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAJIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonnuku. CoOCTBEHHass U MPUMECHas MPOBOJAUMOCTb  IOJIYIPOBOJIHHUKOB.
CgoiictBa p—N-niepexoa. [ToynmpoBoIHUKOBBIE TPHOOPHI.

DJNEeKTPUYECKUH TOK B pPACTBOpaxX M pacIulaBaX OdJIEKTPOJIMTOB. JICKTPOIUTHYCCKAS
U CCOIMAIusl. DIEKTPOIIU3.

OnexTpuueckuil ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoHus.
[Tna3zma.

TexHruueckue yCcTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHUKHA TOKa, OJJICKTPOHArpeBaTeIbHbIC MPHUOOPHI, AIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIM  JUON, TEPMHUCTOPBI H  (DOTOPE3UCTOPHI,
MOJYTPOBOIHUKOBBIN IO/, TAIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIBI TOKA U HAIIPSAXKCHUS.

3aBUCHMOCTD COMPOTUBJICHUA NUIMHAPHUYCCKUX TIPOBOAHHUKOB OT MJIWHBI, IUIOIIAAA
MOMEPCIHOIO CCUCHUS U MaTCpUaJIa.

CMmemranHoe COCAUHCHHNC ITPOBOJHUKOB.

HpSIMOC HU3MCPCHUC SHGKTpO)IBI/I)KYIJ_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUC TaJIbBAHHYCCKOI'O
OJICMCHTA U OLICHKA BHYTPCHHCT'O COMMPOTUBJICHUA.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne CMEIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTHUBIICHUS.
Habmtonenue snexTpoinusa.

MexnpeamerHblie CBA3U
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N3yuenne kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kjgacce OCYIIECTBIACTCS C YYETOM
COACPIKATCIIbHBIX MCKIITPECAMCTHBIX CBSI3eU C KypcamMu MaTeMaTuKH, 61/IOJIOI‘I/II/I, XHUMHU,
reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nowsimusi, CBA3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO IIO3HAHUS:
SBJICHWE, HAYYHBIH (akT, THIOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJIETb, H3MEPEHHUE.

Mamemamuka: perieHre CUCTEMbl YpaBHEHUM, uHelHHas (yHKIus, nmapadona, runepoona,
uX rpaduKd ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHO€ TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIHH HAa OCH KOOpJUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOHM mpupoze, auddysus, ocMoc, TemiooOMeH
YKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEIIOBOE PABHOBECHUE), DJICKTPUUYECKUE SBJICHUS B
JKMBOW MPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHHEC aTOMOB H MOJICKYJI, MOJIb BCIICCTBA,
MOJIpHasA Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TCII, )KI/II[KOCTGI;'I U Ta30B, JSJICKTPUUYCCKUC
CBOMCTBa MCTAJJIOB, SJICKTPOJIUTHYICCKAA AUCCOIAlus, IraJIbBaHHUKA.

Teocpaghus: BNaXXHOCTH BO3AyXa, BETPHI, 6apOMeETp, TEPMOMETD.

Texnonoeus: IpeoOpa3oBaHKUE JIBUKEHUN C HCIIOJIB30BAaHUEM MEXaHM3MOB, YU4ET TPEHHUS B
TEeXHUKE, MOIIMUIHUKY, HCIIOJIb30BaHUE 3aKOHAa COXpPaHEHUs HMIIyJbca B TEXHHMKE (pakera,
BOJAOMET U JIpyrWe), JABUrarelb BHYTPEHHErO CrOpaHMs, IapoBas TypOuHa, OBITOBOI
XOJIOIWJIBHUK, KOHAUIIMOHED, TEXHOJOTUHU TOJIYYEHHUs] COBPEMEHHBIX MAaTEpPHAIOB, B TOM UHUCIIE
HaHOMAaTepUAJIOB, M  HAHOTEXHOJIOTUH,  JJEKTpOCTaTHYEeCKass  3alluTa,  3a3€MIICHHUE
JIEKTPONIPUOOPOB,  KCEPOKC, CTPYWHBIH  TNpPHUHTEP, 3JIEKTpOHArpeBareibHble  MPUOOPSI,
AJEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3anMonelcTBHE NOCTOSIHHBIX MAarHuTOB. MarHmTtHoe moJe.
Bekrop marHuTHON MHAYKUMU. [IpyHIMI Cyneprno3uMyM MarHUTHBIX NoJIel. JIMHUM MarHUTHOM
nHAyKIuK. KapTiHa TMHUI MarHUTHON MHAYKLUY TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe moje NpoOBOJHMKA C TOKOM. KapTWHa NnWHMII MHAYKIMM MarHMTHOTO MOJIA
JUIMHHOTO TPSMOTO TMPOBOJHUKA U 3aMKHYTOI'O KOJBIIEBOTO MPOBOIHHKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzanmoaeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ wMoayab W HampaBieHue. JIBW)KEHHE 3apssKeHHOM YacTUIbl B
OJTHOPOJHOM MarHuTHOM mosie. Pabota cuiel Jlopenna.

SIBieHnEe BIEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BekTOpa MAarHUTHOW HHAYKIUU.
DNeKTpOABMKYIas CUJIa UHAYKLMHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.
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BuxpeBoe anexkTpuueckoe mose. DIEKTPOJBIKYIIAS CHJIa HMHIYKIUM B IPOBOJHHUKE,
JBIKYIIEMCSI TOCTYATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBICHME CAMOMHAYKIIMH. DJIEKTPOABUKYIIIAs CHIa CAMOUHIYKIIUH.
DOHeprust MarHUTHOT'O TOJISI KATYILIKU C TOKOM.

DJEeKTPOMarHuTHOE MOJIE.

Texunueckue YCTpOﬁCTBa U IPAKTUYCCKOC MPHUMEHCHUEC. IIOCTOSAHHBIEC MArHUTHI,
OJICKTPOMArHMThI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIWMOHHAA I1CYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE 3JEKTPOHHOI'O My4YKa MarHUTHBIM TOJIEM.
JIvHUM UHIYKUUA MAarHUTHOTO TOJISA.
B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
SIBIIEHUE DIEKTPOMAarHUTHOW UHAYKIUH.

IIpasuio Jlenua.

3aBUCHMOCTD BHGKTpOHBH)KYHICﬁ CWJIBI MHAYKOHUU OT CKOPOCTH H3MCHCHHSA MArHuTHOTO
IIOTOKa.

SIBneHne caMOMHAYKIUY.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
I/IsyquHe MArdimuTHOT' O I10JIA KaTyHIKI/I C TOKOM.
HccnenoBanue neicTBUSA NOCTOSTHHOTO MarHATa Ha PaMKY C TOKOM.
HccnenoBanue SBIeHUS 31€KTPOMarHUTHON MHIYKIUN.
Pazgen 5. Kosiedanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojieoanus

Konebarenpnast cuctema. CBoOomHbIe MexaHWueckue KoseOaHus. [apMoHMuUeckue
koneOanus. Ilepmon, wyacrora, ammautyna u  ¢asza konebanuwit. [IpyXKUHHBI MasSTHHK.
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MareMaTnueckuii MasTHUK. Y paBHEHHE rapMOHHUYECKHX KoneOanwuid. [IpeBpamenne sHeprun mpu
TApMOHHYECKHUX KOJICOaHUSX.

Konebarenbupiii  koHTYp. CBOOOAHBIC SJIEKTPOMArHWTHBIE KOJEOAHUS B HICATHHOM
KOJIeOAaTeTbHOM ~ KOHTYpe. AHAJIOTHS MEXIy MEXaHHYECKMMH U DJICKTPOMAarHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPIUU B HJACAIbHOM KOJEOATEIbHOM

KOHTYpE.

IIpencraBnenue o 3aTyxarooluMX KojeOaHUsAX. BbIHyXIeHHBbIE MeXaHHYECKHE KoJeOaHus.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

[Tepemennbiii Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIbl TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepemaya W MOTPEOJCHUE SJICKTPHYCCKON HSHEPTHUHU.
DKOJIOTUYECKHE PHUCKH TPH TMPOU3BOACTBE AJIEKTpOdHepruu. KynbTypa HCHOIB30BaHUSA

3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeIbHOW CUCTEMbI (NIPYKUHHBIA WIM MaTeMaTUYECKUN
MasTHUK).

Habmronenue 3aTyxaronmx Kojuebanui.
HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.
Ha6mnronenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcmwmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA W HamNpsOKEHUS OT BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc npu mociienoBaTeNbHOM COEIWHEHHH PE3UCTOpa, KaTyIIKWM WHIYKTUBHOCTH W
KOH/JIEHCATopa.

Mopenb TUHUU 3IEKTpOIIepeaayn.
Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

HccnenoBanue 3aBUCMMOCTH MEepUO/ia MaJIbIX KoJeOaHUI rpy3a Ha HUTU OT JJUHBI HUTH U
MacChl Ipy3a.

I/ICCHGHOBaHHC NNEpEMCHHOTO TOKa B nenm M3 1I0CICO0BATCIBHO COCHI/IHéHHBIX
KOHJICHCATOpa, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60THbL
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Mexanudeckue BOJIHBI, yCIIOBHS pactipocTpanenus. [lepuoa. CkopocTh pacripocTpaHEHHUS U
JuinHa BOJIHEL. [Tonepeunsie u mpoaobHbIe BONHBL MHTEeppepernns u nuppakiuus MeXaHHIeCKUX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBIL. YCIIOBUS H3ITy4YEHUS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHe,  NpeJoMJIeHHe,  moispuszauus, Audpakaus, uHreppepenuus.  CkopocTh

OJICKTPOMArHMTHBIX BOJIH.

[Ikana 31eKTpOMAarHUTHBIX BOJH. [IpuMeHeHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE H
ObITY.

[IpuHIAIIBE pauOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIBTPAa3BYKOBasl JIMAarHOCTMKAa B TEXHUKE M MEIULMHE, Pajap, PaIUONPUEMHUK, TEIEBU30DP,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

Habntoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmioienne CBS3M TPOMKOCTH 3BYKa U BBICOTHI TOHa C aMIUIMTYIOH W 4YacTOTOH
KOJIcOaHUM.

UccnenoBanue  CBOMCTB  JJIEKTPOMArHWTHBIX  BOJIH:  OTPAXKEHHUE,  MPEJIOMIIEHUE,
nossspu3anus, nudpakius, HTephepeHIIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeitHOe paclipoCTpaHEHHWE CBETA B OJHOPOIHOM Cpenie.
JIyud cBera. To4yeuHbIii HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHHMs cBeTa. [locTpoeHHe H300pakeHUl B IJIOCKOM
3epKajie.

[Ipenomnenne cBera. 3akOHbI MpEJOMJICHHS cBeTa. AOCOJIOTHBIM  IOKa3aTelb

npenomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHBI yroa MOJMHOTO BHYTPEHHETO
OTpaKEHUSI.
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Hucnepcus ceera. CroxxkHbIN cocTaB Oenoro ceera. LIBer.

CobOuparoniue u paccewBaromue JHH3bIL. ToHkas smH3a. DOKycHOE paccTosHUE W
ONITUYECKasl CUjia TOHKOW JIMH3BI. [locTpoeHne m300paskeHU B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3bI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonroBas onrtuka. UaTepdepenmmst cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBHUS
HaOII0JICHUST MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHONW KapTHHE OT ABYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakmus  cBera. Judpakmmonnas pemérka. YcioBue HAONIONEHUS — TJIABHBIX
MaKCUMYMOB IIPH [1aJICHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(DPAKIIMOHHYIO PEHIETKY.

[Honspusanus ceera.

TexHuueckue ycTpoWCTBa M MPaKTUYECKOE IPUMEHEHHE: OYKH, Jyna, (¢oTroamnmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAs ONTUKA, TU(PPAKLUOHHAs peIIETKa,
HIOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeitHOe pacrpocTpaHEHHe, OTpaKeHHWe M mpenomieHne cBera. Onruyeckue
pUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.
HccnenoBanue cBONCTB N300paxKeHH B TMH3AX.
Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmtonenue narepdepeHnnn ceera.

Hab6monenue nudpakmuuu ceeta.

Habmtonenue nucnepcuu cBeTa.

[TonydeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.
[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue nokasaresns nIpeaoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paykeHHI B JIMH3AX.
HabGmronenue qucnepcun cBerta.
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Pa3znes 6. OcHOBBI crieMaJILHOW TEOPUH OTHOCUTEILHOCTH
['paHuIbl MPUMEHUMOCTH KJIACCHYECKOW MeXaHHWKHW. [locTymarel crnenualibHOW TEOpUHU
OTHOCUTENIbHOCTH: HWHBAPUAHTHOCTh MOJYJsI CKOPOCTM CBETa B Bakyyme, MPUHIIHI
OTHOCUTEJILHOCTH DHUHINITENHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIIEHNE JJTHHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € FHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUSI MOKOSI.
Paspnen 7. KBanToBas pusuka

Tema 1. Dnemernmovl K6AHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsi3u sHepruu (POTOHA C €ro YacTOTOW. DHEPrUsl U UMITYIIBC
¢dotoHa.

Otkpeitre u uccnenosanue Gorordpdexra. Onpitet A. I'. Croneroa. 3akons! porodddekra.
VYpasaenune Ditamreitna st poroaddexra. «KpacHas rpanuia» gporoaddexra.

Hasnenue ceera. Oneitsl [1. H. JIeGenena.
XuMuyeckoe IEHCTBHE CBETA.

TexHuueckue ycTpOHCTBA U NPAKTHUECKOE IpUMEHEHHue: (OTOAIEMEHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodPdekTa.

Cseronuos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesuuto o -yactuinl. [lmanerapHas
Mozenb aroma. [loctynatel bopa. M3nydenune u mornomieHue (GOTOHOB MPHU TEPEXOJe aroma ¢
OJIHOTO YPOBHS SHEPIUU Ha Apyroi. Buasl ciekTpoB. CHEKTp YpOBHEW SHEPTUM aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yacTull. Bomusl ge bpoiinsa. KopmyckyisspHO-BOJIHOBOM Tyanu3Mm.

CronTa"gHoe U BBIHYXXJICHHOC HU3JIYUCHHUC.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA  aHAJIN3
(cmexkTpockom), Jazep, KBAaHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJHBI Jia3epa.

HaGumotenne TMHEeHYaThIX CIIEKTPOB M3JTyUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTHI, IOKA3BIBAIOIIUE CIOXKHOCTh CTpOoeHHUs sapa. OTKPHITHE PaIiOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo omnpeneneHnio cocraBa paJnoakTHBHOTO m3nydeHus. CBoHCTBa anbga-,

66Ta', raMmma-u3iaIydCHUs. Bnusuue PaaArOaKTUBHOCTH HA JKHBbIC OPIraHU3MBI.

OTtkpeiTHE TipoTOHA U HeWTpoHa. Hyknonnas moxens siapa ['eiizendepra—Banenko. 3apsn
spa. MaccoBoe uucio siapa. M3oTorsbl.

Anbda-pacnan. DIeKTpOHHBIH M MO3UTPOHHBIA OeTa-pacman. ['amma-uznydeHue. 3aKoH
PaAMoaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleneHue U CUHTES SIED.

Snepubiii peaxktop. Tepmosaepublii cuHTe3. [IpoGieMbl W THEpCHEKTHBBI  SAEPHOMN
SHEPreTHKU. JKOJIOTMUYECKUE aCTIeKThl SAEPHON SHEPTreTHKH.

OnemeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
Metob1 HaOIIOCHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
dyHnnameHTagbHBIE B3auMoAeHcTBUSA. EAMHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M INpaKTHUYECKOE MPUMEHEHHe: T03MMEeTp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHas 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YACTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

17



Dranbl pa3BUTHs acTpoHOMUH. [IpUKIaHOE M1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKHUe 3BE3/IBI, INIAHETHI, KX BUAUMOE JIBHKEHUE.
ConHeyHast cucreMa.

Connue. ConHewHast akTUBHOCTb. Mcrounuk sHepruum ConHua M 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapPaKTEPUCTUKU. JlnarpaMmMa «CreKTpaJIbHbIN KJ1acC — CBETUMOCThY. 3BE3/bI INIaBHOU
[OCJIEAOBATENbHOCTH.  3aBHCUMOCTb ~ «Macca —  CBETUMOCTb»  AJs  3BE3]  IJIABHOM
nocjenoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTaBIECHUS O
IIPOUCXOXACHNUHU U 3BoJtoLnu CoslHIA U 3BE3]1. DTalbl )KU3HHU 3BE3L.

Mnineunsiii [1yts — Hama [Nanmaktuka. [lonoxenue u npmwkenne Connua B [Nanaktuke. Tumsl
rajiakTuk. Paguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. PasbOeranuwe ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepewménnsie mpo6iieMbl aCTPOHOMUM.
Yuenuueckue nabnooenus

HabntoieHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHHUEM KOMIBIOTEPHBIX MPUIIOKEHHUH
Il ONpEeETICHUs TOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.
Oo6o01maruiee NOBTOPEHNE

Pone (u3MKM M acTPOHOMHM B SKOHOMUYECKOH, TEXHOJOIMUECKOW, COLMAIbHOM U
ATHUYECKOH cdepax AesITEIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3MKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHON KapTUHE MHpa, poib (U3NYECKOH TeopuH B (POPMHUPOBAHUHM TNPEACTABICHUH O
¢bu3nueckoil KapTHHE MHpa, MeCTO (DU3MYECKONW KapTHUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 kiacce OCyIIECTBISETCS C Y4ETOM
COJIEP’KaTENbHBIX MEXIPEIMETHBIX CBSI3eM € KypcaMH MaTeMaTHK{, OWOJOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Medsicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO IO3HAHWUS:
SBJICHWE, HAYYHBIH (akT, THIOTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOItoJIeHuE,
AKCIIEPUMEHT, MOJICTTMPOBAHKE, MOJICIIb, H3MEPEHUE.

Mamemamuxa: perieHue CUCTEMBl YPaBHEHHMH, TPUTOHOMETPHYECKHE (GYHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTaHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbI U HX
NPOCKINH HAa OCH KOOPJAMHAT, CJI0KEHHE BEKTOPOB, NMPOW3BOJIHBIC 3JIEMEHTAPHBIX (QYHKIHH,
MIPU3HAKH MTOJI00US TPEYTOJIbHUKOB, OIPEACTICHHUE TUIOIIAAN TUIOCKUX GUTYp U 00bEMa Tel.
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Buonozus: anekTpuueckue sSBICHUS B )KUBOM Npupoze, KonebdaTeabHbIe ABMKEHUS B )KUBOU
IIPUPOJIE, ONITHUECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJualliy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEGHHE aTOMOB U MOJEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PELIETKH, CIIEKTPAJIbHBINA aHAJIM3.

l'eocpagpusa: marHUTHBIE TONIOCAa 3€MJIM, 3aJIEKM MArHUTHBIX Py, (OTOCHEMKA 3EMHOM
MMOBEPXHOCTHU, MIPEACKA3AHHIE 3EMIICTPSICCHUH.

Texnonozus: TMHAN 3JEKTpoIiepeiad, TeHepaTop MePeMEHHOro TOKa, 3JIEKTPOABUraTelb, HHAYKIMOHHAS
nmeyb, pajgap, paguonpuEéMHHUK, TeJeBU30p, aHTeHHa, TenedoH, CBY-meub, NpPOCKIMOHHBIA ammapar,
BOJIOKOHHASI OIITHKA, COJTHEUHAst OaTapesl.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA HPOI'PAMMBI IO ®UBUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpenmera «®dusmka» Ha ypoBHE cpeiHero oOmiero o0Opa3oBaHUs
(6a30BBIil  YpOBEHB) JOJDKHO  OOCCIICYUTH  JIOCTMDKCHHE  CIICAYIOMUX  JIMYHOCTHBIX,
METAaINpPEeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pPE3yNbTaThl OCBOCHMs YyueOHoro mpeamera «®Du3MKa» HOKHBI OTPaXKaTh
TOTOBHOCTh M CHOCOOHOCTH OOydaroluXcsl PyKOBOJACTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OpUEHTALUH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX  TPAAUIIMOHHBIM  IIEHHOCTSIM  POCCHMCKOro  OOIleCTBa, pacUIMpeHue
JKU3HEHHOI'O OIIbITAa M OIbITa ACATEIbHOCTH B IPOLECCE PEaIU3allMi OCHOBHBIX HAIlpaBICHWUN
BOCIIUTATEIbHON JEATEIILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaIaHCKOro BOCIUTAHUS:

e CGOPMHUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUUCKOTO O0IIECTBa;

OHpI/IHHTI/Ie Tpa)II/IIII/IOHHI)IX 06H1€'-ICJ'IOBG‘—I€CKI/IX FYMaHHCTquCKHX nu HeMOKpaTquCKHX
IIEHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B HWHTEpEcax TPa)KAaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIINH;

OYMeHI/Ie BSaPIMO)IefICTBOBaTB C conuaJIbHbBIMH I/IHCTI/ITyTaMI/I B COOTBECTCTBUU C WUX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;

© TOTOBHOCTbh K TYMaHUTApHOMN U BOJIOHTEPCKOM AESATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHMS:
e chOpMHUPOBAHHOCTH POCCUUCKON TPaKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;
¢ [ICHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSIM POCCHUICKHUX

y4EHBIX B 00J1aCTH (PU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:
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¢ c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;

e CIIOCOOHOCTH OLIEHHMBATh CUTYAl[MI0 M IIPUHMMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YUYEHOTO;

* OCO3HaHUE JIMYHOTO BKJIa/1a B TIOCTPOCHUE YCTOHYHMBOTO Oy IyIIero;

4) ICTETHICCKOTO BOCIIUTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
(bu3MIecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHMS

e WHTEpEC K pa3IUYHBIM cdepaM TpodhecCHOHAIBHON JEATeIbHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (U3MKOH M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OyIyIICH
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

e TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHHIO B 00JacTH (PU3HMKHK Ha
MPOTS)KEHUU BCEU KU3HH;

6) 3K0JIOrNY€eCKOr0 BOCTIUTAHHUSI:

¢ chOPMUPOBAHHOCTb 3KOJIOTMYECKON KYJIbTYphl, OCO3HaHHME IJIOOATBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

e [NIAHUPOBAHUE M OCYILECTBICHUE IECHCTBUII B OKpPYXKAlOIIEH Cpele Ha OCHOBE 3HAHUs
LeJIeN yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

e paCIIUPEHUE OMNbITA JEATEIBHOCTH OKOJIOTMYECKOM HAIpPaBIEHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUM 110 (PU3UKE;

7) HEHHOCTU HAYYHOT'O MMO3HAHUS:

¢ cQOPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3NUECKON HAYKH;

* OCO3HAHME LIEHHOCTH HAayYHOU NeATENIbHOCTH, TOTOBHOCTH B Ipoliecce U3yueHus: Qu3NKu
OCYILIECTBIIATH IIPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATEIIBHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

IMo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE NeHCTBHSI
Ba3oBble J1ornyeckue a1eiicTBUA:

® CaMOCTOATENbHO (OPMYJIHPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

* OIIPENIENATh LIETH IeATEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKECHHUS,

* BBISIBJIATH 3aKOHOMEPHOCTHU M TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PHU3UUECKUX SBIICHHSIX;

e pazpabaTbIBaTh IJIaH PEIICHUs MPOOJIEeMbl C YUETOM aHaJIN3a UMEIOIINXCS MaTepHabHbIX
U HEMaTEepHUaJIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

* KOOPJIMHUPOBATh U BBINOJHATH pPA0OTy B YCIOBUSX PEaTbHOrO, BUPTYAIbHOIO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;
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e pa3BUBATh KPEATHBHOE MBIIJICHUE TIPHU PEIICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarejabcKkue NecTBUA .

e BJIJICTh HAYYHOW TEPMHUHOJIOTHEU, KIIFOUEBBIMU TOHATHSIMH W METOIaMHU (PH3UYECKOM
HayKH;

e BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICOBATEIBLCKOW U MPOCKTHON JIEATEIILHOCTH B OOJIACTH
(Gu3HUKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOWCKY METOOB PEIICHUS 3a7ad
(U3NIECKOTO CO/IePIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METO0B TIO3HAHUS;

e BJIAJICTh BUJAMH JCSATEILHOCTH MO TOJYyYSHHIO HOBOTO 3HAHMS, €r0 WHTEPIIPETAIHH,
peoOpa3oBaHUIO U MPHUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YUCIIC MTPH CO3JJaHUU
y4eOHBIX TPOCKTOB B 00JIACTH (DU3UKH;

¢ BEISIBJIATh [IPUYMHHO-CJICICTBCHHBIC CBS3M W aKTyaJlM3HpOBAaTh 3aJady, BBIJIBUTATh
TUIOTE3Y €€ PeIIeHUs, HAXOIUTh apTyYMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPXKICHHMIA, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

e AHAJTM3UPOBATH MOJIYYCHHBIC B XOJIE PEIICHHUS 3a/1a4 PE3YJIbTAThl, KPUTUICCKH OICHUBATH
UX JIOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

e CTaBUTh U (DOPMYJIHPOBATH COOCTBCHHBIC 3a7]a91 B 00pa30BaTECIILHON JICATEIHHOCTH, B TOM
YHCIIC IPH U3YYCHUH (DU3HKH;

e JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

e YMETh NIEPEHOCUTH 3HAHUS 110 (U3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEICITCILHOCTH,

e YMETh HHTCTPUPOBATH 3HAHUS M3 PAa3HBIX MPEAMETHBIX 00IacTei;

e BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXO0/IbI U PEIICHHS,

e CTaBHUTH MTPOOJIEMBI M 3a/1a4H, JTOITYCKAIONIUE ATbTEPHATUBHBIC PEIICHHSI.

Padora ¢ undopmanmeii:

e BJIaJIeTh HaBbIKAMM MOJy4eHUs MH(GOpManK (U3NYECKOTO COJIEp>KaHHsI U3 MCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIbHO OCYHIECTBIISITH IIOUCK, aHallM3, CHUCTEMaTH3alUl0 |
MHTEpHpeTanio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

* OLIEHUBATh JIOCTOBEPHOCTh MH(OPMALINH;

* CIIOJIb30BaTh CpeICTBA HH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTUH B
PEIICHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX MW OpPraHU3allMOHHBIX 3aJad C CO6J'IIOJI€HI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€3011acCHOCTH;

® CO3/aBaTh TEKCThl (PU3UYECKOT0 COJIEpKaHUs B pa3MyHbIX (opmarax ¢ yd€rom
HazHaYeHUs UHPOpPMAIUH U 11eJIEBOM ayJUTOPHH, BBIOMpas ONTUMAaNIbHYIO (JOpMY IpEICTaBICHUS
U BU3YaJIU3alHH.

KomMmyHukaTHBHbBIE yHHBepcaibHble YueOHbIe 1eliCTBHUS:

* OCYIIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,

e pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIIB30BAHMEM SI3BIKOBBIX
CPEJICTB;

e IOHUMATh U UCIOJIb30BAThH MPEUMYILECTBA KOMAaHAHON U MHIUBUAYATbHONU paOOTHI;

¢ BHIOMpPATh TEMAaTUKY U METOAbl COBMECTHBIX NEHCTBHIl ¢ y4éTOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEHN Ka)K/10T0 4JI€Ha KOJUIEKTHBA;
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e [DUHUMATh 1CJIM COBMECTHOM JCSATEIBHOCTH, OPraHU30BBIBATH M KOOPIWHUPOBATH
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUH, PACIIPEAEIIATh POIU ¢ Y4ETOM MHEHUM
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

* OIICHMBATh KaueCTBO CBOETO BKJIAZa M KaXKJOT0 YYaCTHUKA KOMaH/bI B OOIIMK pe3yiabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

e [Ipe/UIaraTb HOBBIE IIPOEKTHI, OLICHMBAThb UACU C IO3MLIMHM HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

® OCYILIECTBJISITh IIO3UTUBHOE CTPATETHMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTYalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:

* CAMOCTOSITEIBHO OCYIIECTBISTh IO3HABATEIILHYIO NEATENFHOCTh B 00JacTH (DM3HKH H
aCTPOHOMMHU, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;

® CAMOCTOSITEIBHO COCTAaBJIATh IUIAH PEIICHUS Pacy€THBIX M KAadeCTBEHHBIX 3ajad, IJIaH
BBIMIOJIHEHUST [IPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHUM;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

* pacIIMPATH paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHH;

e JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaTte Ha cedsl OTBETCTBEHHOCTH 3a
pelieHue;

* OIICHUBATh NPUOOPETEHHBIN OMBIT;

e CII0COOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO HpPYyAULMH B oOmactu (puU3uKH,
MOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIISAM;

* BJIa/IeTh HABBIKAMH [MO3HABATEIbHOMN peduieKCuu Kak OCO3HAHUS COBEPILAEMBIX JeHCTBUI
Y MBICJIUTEIIBHBIX NPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

* HCIOJIB30BaTh NPUEMBI peIeKCUN AJIS OLIEHKU CUTYaIlUH, BEIOOpA BEPHOTO PELICHNUS;

® YMETbh OLIEHNUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATD PELIECHUS IO UX CHUKEHUIO;

e IPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB NEATEIbHOCTH;

e IPUHUMAThH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JIOCTOUHCTBA;

e IPUHUMATh MOTHUBBI U ApPTYMEHTHI IPYTUX IIPU aHAJIU3E PE3YJIbTaTOB NEATEIbHOCTH;

e IPU3HABAThH CBOE MPABO U MPaBO JPYIUX Ha OLIHMOKH.

B mpotiecce TOCTHKEHUS TUYHOCTHBIX PE3YJITATOB OCBOSHHS MPOTPaMMbl 1o (pu3uke As
YPOBHS CcpefHero oOmiero oOpa3oBaHHs y OOYYaIOIIMXCS COBEPIICHCTBYETCS IMOITMOHAIBHBIN
MHTEJUIEKT, Mpenoiaraimui chopMUpPOBAHHOCTD:

e CAMOCO3HAHMSI, BKIFOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAILHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOW SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

® CaMOpCTyYJIMPOBAaHUA, BKJIHOYAIOLICTO CaMOKOHTPOJIb, YMCHUC MNpUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJaNTHUPOBAThCI K AMOIMOHAIBHBIM
HU3MCHCHUAM U IPOSABIIATH I‘I/I6KOCTB, 6I>ITB OTKPBITEIM HOBOMY,

e BHYTPCHHEW MOTHBAIIMY, BKIIOYAIONICH CTpEMIIEHHE K IOCTHIKCHHUIO IIEIH M YCIeXy,
OINTUMU3M, HHUIIUATUBHOCTH, YMCHUC HeﬁCTBOBaTL HUcxoas u3 CBOux BO3MO)KHOCT€I>'I;

22



e SMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

e COLIMAJIbHBIX HABBIKOB, BKJIHOYAIOLIMX CIHOCOOHOCTh BBICTPAaWBaTh OTHOUIEHUS C APYIMMHU
JOABMH, 3a00THTHCS, IPOSBIISATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kjacce npeqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

¢ IECMOHCTPUPOBATh HA MPHUMEpPaX poJib U MeCTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOMN
HAayYHOM KapTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTUUECKOU
JIeATSIIHFHOCTH JIFO/ICH;

e YUUTHIBATh TPAHUIIBI MPUMEHEHHUS HU3YYEHHBIX (U3UYECKUX MOJEJei: MaTepuaabHas
TOYKa, MHEPIHaJbHAas CHUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WACAIBHBIN Tra3, MOICIH
CTPOCHHS Ta30B, XKHUAKOCTEH MU TBEPIABIX TEJ, TOUCHHBIN AIEKTPUUYECKUN 3aps]l MPU pEHICHUU
(bu3nUecKuX 3a/1a4;

e pacrio3HaBaTh (U3NYECKUE SBJICHUS (IIPOLIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOPHH CTPOCHHUS BEIISCTBA W AJICKTPOJIMHAMUKH:
pPaBHOMEPHOE W PABHOYCKOPEHHOE IMPSIMOJMHEHHOE JBIKEHHE, CBOOOJHOE TIaJeHHe Tell,
JIBUKEHHE TI0O OKPYKHOCTH, UHEPLIMS, B3auMoielicTBUE Tel, Auddy3usi, OpOyHOBCKOE TBUKEHHE,
CTPOCHHUE KHUJIKOCTeH M TBEPABIX TEJN, M3MEHEHHE 00BhEMa TeN NpU HAarpeBaHUH (OXJIAKICHUN),
TEIUIOBOE pPaBHOBECHE, HCIApeHHe, KOHACHCAllMA, IUIaBJICHHUE, KPUCTAIUIM3alus, KUIICHUE,
BJIQKHOCTBH BO3/TyXa, MIOBBIIICHNE JTABJICHHUS ra3a MPHU ero HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXIy MapamMeTpaMu COCTOSHUS Ta3a B HM30MpoIlieccax, JJIEKTpU3allus Tell, B3auMOJCHCTBHE
3aps/ioB;

¢ OMUCHIBATh MEXAaHWYECKOE JIBIDKEHUE, UCHONB3ys (pU3MUecKkue BEIUYUHBI: KOOPAMHATA,
MyTh, MEpPEMENICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, MMITYJIbC Teja, KHHETHYecKas
SHEprusi, TOTEHIUANbHAS DJHEPTUs, MeXaHWdeckas padoTa, MeXaHM4YecKas MOIIHOCTh; MpH
OIMMCAHUY MPABUIBHO TPAKTOBATH (DU3HUYECKUN CMBICI UCITOJIb3yEMbIX BEIMYMH, UX 0003HAUCHUS
U €IUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMUYUHY C IPYTHUMH
BEJTMYUHAMU;

® OMUCHIBATh HM3y4YEHHBbIC TEIJIOBbIE CBOICTBA TE€Nl M TEIMJIOBBIC SBIEHUS, HCIOIB3YS
¢u3nyuecKkne BEJIWYMHBI: JIaBIICHUE Ta3a, TEMIleparypa, CPEeIHSsS KUHETHUYeCKas JSHEPrus
Xa0TUYECKOTO JIBIKEHUS MOJIEKYIN, CpeIHEKBaJpaTHYHas CKOPOCTh MOJEKYN, KOJMYECTBO
TEIUIOThI, BHYTPEHHSsS 3HEprus, padbora rasza, K03()pQHUIMEHT IMOJEe3HOro EHCTBUS TEIUIOBOTO
JBUTATENS; TIPU OMKMCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI UCTIONB3YEMBIX BEIUYUH,
WX OOO3HAYCHWS W CIWHHUIBI, HAXOJHUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UICCKYIO
BEJIMYHHY C JPYTHUMH BEITUMUHHAM;

° OTIMICHIBATh M3YyUYCHHBIC AJIEKTPHUUECKUE CBOWCTBA BEMIECTBA M AJIEKTPHUUECKUE SBICHHS
(mporiecchbl), UCTIONB3YS (U3UUYECKUE BEIUYUHBL DIIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOE IOJIe,
HanpsDKEHHOCTh  TIOJISA, ITOTCHIIMAJT, Pa3HOCTh IOTSHIMAIOB; MPU ONMHCAHUH IPABHIILHO
TPaKTOBaTh (PU3MYECKHA CMBICT MCIOJIB3YEMBIX BEIWYMH, HUX O0O3HAUEHUS U €IUHUIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMUNHY C APYTHMH BETUIHHAMU;

e AHATM3UPOBATh (PU3UYECKHE MPOIECCHl M SBICHHS, UCIONB3Ys (DU3MYECKHE 3aKOHBI U
MPUHIUIIBI: 3aKOH BcemMupHoro tsaroteHus, |, Il u 1l 3akonst HproTOHa, 3ak0oH coxpaHeHUs
MEXaHHYECKON SHEPruu, 3aKOH COXPAHCHUS MMITYJIbCA, MPUHIUI CYNEPIIO3ULIUN CHJI, TTPHHIIHIL
paBHOIPABUS WHEPLUUATIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KHHETHYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpPEAHEH KHHETUYECKOW JHEPIHMH TEIUIOBOTO IBUKCHHUS
MOJICKYJI C aOCOJIIOTHOM TeMIEepaTypou, MEPBBIM 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KysoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpAKCHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;
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® O0BSICHATH OCHOBHBIE MPUHIUIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yciaoBUs UX O€30MAaCHOTO MCIIOIB30BaHMS B TOBCEIHEBHOM KU3HM,

* BBITIOJIHATD JKCIEPUMEHTHI MO HCCIEIOBAaHUIO (U3NYECKUX SIBJICHUNH U TPOLECCOB C
MCTIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX H3MEPEHHMIA, TIPU 3TOM (HOpMYyIHPOBATh PpodIeMy/3anaay
U TUINOTE3y y4eOHOro HKCIEPUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYIOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

® OCYILIECTBIIATh MpPSIMbIE W KOCBEHHBbIE HU3MEpEeHHS (U3NYECKUX BEIUYMH, MHPU ITOM
BBIOMPATh ONTHMAJBHBIM CHOCO0 HM3MEpPEHHs M HCHOJIb30BATh HM3BECTHBIE METO/bl OLICHKH
MOrPENIHOCTEN U3MEPEHUN;

* HCCJIEZIOBATh 3aBUCUMOCTH MEXKIY (PU3NUECKUMHU BEIMYMHAMH C UCTIOIH30BAHUEM IPSIMBIX
U3MEpEeHull, MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCHPOBATh pPE3YyJIbTaThl IMOJIYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BUJIE TAOIHIl U rpaUKOB, AETaTh BHIBOJIBI 110 PE3YJIbTaTaM
UCCIIeIOBAHMUS;

e cOOMIO/IaTh MpaBWJia 0E€30MacHOr0 TpyAa MpU IPOBEIEHUU HCCIECJOBAHMM B paMKax
y4eOHOr0  SKCIIEPUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW W MPOEKTHOM  JeATeIbHOCTH C
WCIIOJIb30BAaHNEM H3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOpHOTO 000PYIOBAHUS;

epemiath pacuy€THblE 3aJa4d C SIBHO 33JaHHON (DU3MUECKOH MOJENbI0, HUCIOIB3YS
¢u3nveckre 3aKOHBI U MPUHIUIBI, HA OCHOBE aHallM3a yCJIOBUS 33aJa4d BBIOMPATh (HU3HYECKYIO
MOJIeTIb, BBIACNHATH (PU3MUECKHE BEMUYMHBI M (QOPMYJbl, HEOOXOMUMBbIE A €€ peuieHwUs,
MIPOBOJIUTH PAcUYETHl M OLIEHUBATh PEATbHOCTH IMOyY€HHOTO 3HAUYCHUS (PU3MUECKON BEITMYHMHEI;

e pelIaTh KaueCTBEHHBIC 3a/1a4d: BHICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO IEMIOYKY
pacCyXJIeHU ¢ ONOPOM HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SIBIICHUS,

¢ ICTIOJIB30BATh MPU  pPELICHMH Y4eOHBIX 3a/Jad COBpEMEHHbIe HWH(OPMAaLUOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU W TPEICTaBICHUS y4eOHOW U
HAy4YHO-TIONYJISIPHOW MH(POPMALMK, MOJYyYEeHHON W3 pAa3IMYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBATh MOTydaeMyr0 HH(OpMAIHIo;

e IPUBOJUTH IPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 0OBSICHEHHE MTPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

* HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (HU3MKE B TIOBCEJHEBHOM JKHM3HU IS
oOecrniedyeHns 0€30MacHOCTH pU OOpallleHuu ¢ IpUOdopaMu U TEXHUYECKUMH YCTPOMCTBaMH, AJIs
COXpPaHEHMS 3JI0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpefe;

e paboTaTh B IPYIIIE C BHIMIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYIIBl, PALMOHAIBHO PACHPENENsATh OOS3aHHOCTM M IJAHUPOBAaTh JEATENBHOCTh B
HECTAHIAPTHBIX CHTYallUsX, aJIEKBATHO OLEHWBATH BKJIAJ KAKIOTO M3 YYaCTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.

K xonny obyuenus B 11 kJacce npeMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

* IEMOHCTPUPOBATh Ha MPHUMEPaX pojb U MecTOo (U3MKU B (POPMHUPOBAHMH COBPEMEHHOM
Hay4YHOW KapTHUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTHYECKOU
JeSITebHOCTH JIF0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUDA;

e YUUTHIBATh TPaHMIIBl TMPUMEHEHUS M3YyYEHHBIX (QU3NYECKUX MOJeNei: TOYeUHBIN
JJIEKTPUYECKUN 3aps, JIyd CBETa, TOYCYHBIM UCTOYHUK CBETA, sIepHAsi MOJECIIb aTOMa, HyKJIOHHAs
MOJI€TIb aTOMHOTO si/ipa NP pelIeHNH PU3NIECKUX 334,

e pacrio3HaBaTh (pu3nyeckue sBICHHUA (TPOLECCh) M OOBSACHATH UX HA OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3UKHU: 3JIEKTPHUYECKass IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEWCTBUSA TOKA, B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMAarHUTHAas
MHIYKIMs, JIEHCTBUE MAarHMTHOTO IIOJIA HA IPOBOJHUK C TOKOM W JBIDKYHIMKICS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PacIpOCTPAaHEHHE CBETa, OTPaXEHUE,
npejaoMiieHue, uHTepdepeHuus, Iudpakuus W MOISIpU3aLUs  CBETa, JUCIEpPCHs CBeTa,
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dhotoanexkrpuuecknii 3pdext (pororddexr), cBeTOBOE AaBiICHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €ECTECTBEHHAs U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

 ONMCHIBaTh M3YyYCHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO IPOBOAUMOCTD PA3JIMYHBIX CPEN) M 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONb3ysd (U3UYECKHUE BEJIUYMHBL: DJIEKTPUYECKUH 3aps], CHJIa TOKa, 3JIEKTPHUECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONMPOTUBIIEHUE, Pa3HOCTh NOTEHLMAJIOB, IEKTPOABIKYILAs cUJia,
paboTa TOKa, MHAYKLMUS MarHUTHOro IoJid, cuia Ammepa, cuia JlopeHla, MHAYKTUBHOCTb
KaTyIIK{, SHEPTUs SJEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHOoA M 4YacToTa KoyieOaHWd B
Kosie0aTenbHOM KOHTYpE, 3apsl M CHUja TOKa B IPOLIECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (POKYCHOE pACCTOSHUE M ONTHYECKas CHUjla JIMH3bI, MPU OMHMCAHUH IPABHILHO
TPAKTOBaThb (PU3MUYECKUI CMBIC]T HCIHOJIB3YEMBIX BEJIMYMH, HMX OO003HAUYE€HUS U EAUHUILIB,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHYUHAMU;

* ONMCHIBaTh H3YYCHHbIC KBAHTOBBIC SIBIICHUS U TIPOLIECCHI, MCIONB3Ys (hU3nyecKue
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETa, SHEPIus M
uMIynbc (GOTOHA, MNEpUOJ TMoJlypaclajga, SHEPrus CBA3M AaTOMHBIX sep, NpU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEMBIX BEIUYMH, WX O0O03HAUYCHUS H
€MHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIUYUHY C APYTUMH
BEJIMYMHAMU, BBIYHUCIISITh 3HAYCHNE (PU3UYECKON BEITMUMHBEI;

® AHAIM3UPOBATh (U3UUECKUE MPOLECCHl U SBIEHUS, MCIONb3ysd (hU3MUECKUe 3aKOHBI U
OpUHUMIIBL:  3akOH OMa, 3aKOHBl [OCJIEIOBATEIbHOIO U apajuIeIbHOTO  COEAMHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH  3JIGKTPOMAarHUTHOM  MHAYKLHUH, 3aKOH
MPSIMOJIMHEHHOIO PacHpOCTPAHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI INPEIOMIIECHUS
CBeTa, ypaBHeHue DifHiTelHa 11 GpoTosddexra, 3aKOH COXpaHEHUs] SHEPTUH, 3aKOH COXPaHEHUs
HUMITYJIbCA, 3aKOH COXpPAHEHHS 3JEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHMs MaccoBOIO 4YHCIIA,
nocrynatel bopa, 3akoH pagMOaKTMBHOIO pacnaja, MOpH OTOM pPa3IyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE M YCJIOBUS (TpaHMIIbI, OOJIACTH)
IPUMEHUMOCTH;

e OIIpENIENSATh HaNpaBlIeHUE BEKTOpAa MHJYKIUU MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JlopeHna;

e CTPOUTH U OIHUCHIBaTh U300paKEHUE, CO3/]aBAEMOE MIJIOCKUM 3€pKajloM, TOHKOU JIMH301;

¢ BBITMOJIHATD HKCIEPUMEHTHl MO HCCIEA0BaHUIO (PU3MUYECKUX SBICHUH M MPOLECCOB C
UCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HM3MEpPEHMH: Tpu 3TOM  (GOpMYyIUpOBATH
npobaemy/3afauy ¥ TUIIOTE3Y y4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY U3 MPEI0KEHHOTO
00opyoBaHus, MPOBOUTH ONBIT U (POPMYIUPOBATH BHIBObL;

® OCYIIECTBIIATh TpsSMble M KOCBEHHBbIE H3MEpPEeHHs (HU3UUYECKUX BEIMYUH, HpPU 3TOM
BBIOMpATh ONTUMAIBHBIN CIOCO0 HM3MEPEHHUs U HCIOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKHU
MOrPEIIHOCTEN UBMEPEHUN;

e 1ICCJIEI0BATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM IMPSMBIX U3MEpPEHUM:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYEHHOM 3aBUCHMOCTHU
¢u3nuecKux BEIUYMH B BHAE Ta0null U TpadHUKOB, JenaTh BBIBOJABI IO pe3yjibTaTaMm
HCCIIEIOBaHMS;

e cOOMIO/IaTh MpaBHJia 0E€30MacHOro TpyAa MpU IPOBEIEHUU HCCIEJOBAaHMM B paMKax
y4eOHOT0  SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENbCKOM U TNMPOEKTHOW  JAEATENbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYAOBaHMUS;

epemaTh pacuéTHbIE 337aYd C SIBHO 33JaHHOM (PU3MUECKOW MOJENbI0, HCHOJb3Ys
(bu3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHalN3a yCJIOBUS 3aJadd BbIOUPATh (PU3HUYECKYIO
MOJIeNIb, BBIJACNATh (PU3MUECKUE BEIMYMHBI M (POpMynbl, HEoOXomuMmble Ui €€ pelieHus,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTH MOJy4YE€HHOI'O 3HaU€HUs (PU3MUECKON BEITUYMHBI;

e pelIaTh KauyeCTBEHHBIE 3a/aud: BHICTPAUBATh JIOTMYECKH HENPOTHBOPEUMBYIO LEMIOUKY
paccyXJIeHUI ¢ OOPO Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

* ICIIOJIb30BAaTh MpPU pEIICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OPMAIIMOHHBIE
TEXHOJIOTUU Ul IOMCKAa, CTPYKTYPUPOBAHMS, MHTEPHNPETALUU U IPEICTaBICHUS y4yeOHOM u
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HAyYHO-TIONYJISIPHOW WH(OpPMAIMH, TONYyYCHHOH U3 pPa3IMnYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHAJIM3UPOBATh MOJTYYaEMYIO HH(POPMAIHIO;
¢ OOBSICHATH MPUHIIUIIBI ISUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB, Pa3inyaTh
YCJIOBUSI X 0€30I1aCHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOMW KU3HM;
e IPUBOJUTH TPUMEPBI BKIIAJIA POCCUICKUX M 3apyOCKHBIX yYEHBIX-(DU3HKOB B Pa3BUTHUEC
HaYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

° UCIIOJIB30BATh TCOPETHYECKHE 3HaHHA 10 (H3MKE B TOBCCAHCBHOH JKU3HH JUIA
obecrieyeHrs: 6€30MacCHOCTH MPH OOpALICHUH C TPUOOPAMU U TEXHHUYECKUMH yCTPOMCTBaMU, IS
COXpPaHEHUsI 37I0POBbsl M COONIOZCHHS HOPM YKOJIOTHUECKOT0 TIOBEJCHUS B OKPYIKAIOLIEH cpejie;

¢ paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIAaHUPOBATH PAOOTY

TpYMIIbL,

palluOHAJIBbHO  pPacnpeacisATb

00sA3aHHOCTH MU IJIAaHUPOBATb

JCATCIIBHOCTh B

HCCTAHAAPTHBIX CUTYyAlUAX, AACKBATHO OLICHMUBATH BKJIAJ KaXIOTO M3 YYACTHUKOB I'PYIIILI B

pelieHrne paccMaTpuBaeMon IPOOJIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBaHue pa3aejioB U TeM KounuectBo yacos Bunsbi, popmbl
n/n NPOrpamMMmbl KOHTPOJIA
BCEro | KOHTPOJIbHBI | IPAKTHYeCKHe
e padoThbl padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUSA
1.1 | ®usuka u METO/BI HAYYHOTO '_2' OpOoHTAIBHBIN
MO3HAHUS orpoc,
MMACbMEHHBIN
orpoc
Hroro no pazneny _2
Pasznen 2. MEXAHUKA
2.1 | Kunematuka '_5' a/p,
- (poHTaIBHBII
2.2 | lunamuka i ompoc,
P P P MIACBMEHHBIN
2.3 | 3aKOHBI COXpaHEHHsI B MEXaHUKE 6|l i 3auer, poBepKka
TeTpajen
Uroro no pazgeny _18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 | OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON '_9' 1 a/p,
TEOPUH (bpOoHTANbHBII
ompoc,
3.2 | OCHOBBI TEPMOJIMHAMUKH 100 (1 HCBMEHHBIH
3.3 | ArperatHbie COCTOSIHUS BEIIECTBRA. 5 onpoc,
£ KOHTPOJIbHBIE
®da3oBbIe MEPEXOIBI
paboThl,
CaMOCTOSITENIbHbIE
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, IPOBEPOYHEIE
paboThl, MpoBepKa
TeTpajen

Nroro no pazaeny

Paznen 4. JIEKTPOANHAMUKA

4.1

DneKTpocTaTuKa

4.2

[TocTOAHHBIN  AIEKTPUUYECKUN  TOK.

Toxku B pa3nuyHbIX cpenax

Hroro no pasneny

w/p,
(bpOoHTAILHBIN
orpoc,
MIMCbMEHHBIN
orpoc,
KOHTPOJIbHBIE
paboTHl,
CaMOCTOSITENIbHBIE
, IPOBEPOYHEIC
paboThl, IpOBEpKa
TeTpajeu

PesepBHOE Bpems
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