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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbx B PI'OC
COOQO, a takxe ¢ yuyéroMm (QeaepanbHON paboyeil mporpamMmbl BOCIUTAHUS U
KOHIENIUHU NpenofaBanus yyeoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl 1O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyuarommxcs 10-11 xmaccoB mpu
oOyyenun wux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
NesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  (QU3KMKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, TPEIAMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOYy4eHHUs, a TAaKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3ell (PU3MKM C EeCTECTBEHHO-HAYyYHBIMU
yu4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpeIHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3UKH: JHUYHOCTHBIC, METAlpeIMETHbIE, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YJIbTATHI 10 TOJaM O0yUEHHS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaMm o0yyeHHsl.

du3rka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYMAs B
KauyecTBe Y4YeOHOTrO NpeJMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHbIH BKIJAA B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbIH Kypc O(u3ukum —
CHUCTEMOOOPa3yIOIUi JUIi €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX IpPEIMETOB,
IIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBJICHH,
M3y4aeMbIX XUMHEH, Owmoisiorueit, usnmueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp3oBanue W aKTHUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHWUW OIpeAeseT
XapakTep W pPa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTHH B cdepe HIHEPreTHKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJYYEHUSI HOBBIX MaTEPHUAJIOB C 3aJlaHHBIMU
cBoMictBamMu u JApyrux. W3ydenwe (QuU3MKK BHOCUT OCHOBHOW BKJIaa B



dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydYaronmuxcs, B
dbopMupOBaHNE YMEHUH TNPUMEHATh HAYYHBIM METOJM TIO3HAHUS TPHU
BBITIOJTHEHUH UMH YICOHBIX HCCIIEOBAaHUH.

B ocHoBy kypca usuku 1 ypOBHS CPEIHErO OO0IIero oOpa3oBaHUS
MOJIOKEH PSIJT HJCH, KOTOpblE MOXHO pacCMaTpuUBaTh KaK IPUHIIUAIBI €ro
MOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pa3lesioB (DM3HMKH, BKIIOUACT
KaK BOIPOCHI KITACCUYECKON, TAK M COBPEMEHHOMN (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MmaTepuan Kypca (U3HKU
o0beMHEH BOKPYr GU3HUECKMX Teopuid. Bemymmm B Kypce SBIsSETCS
(dbopMHUpOBaHUE TIPEACTABIICHUA O CTPYKTYPHBIX YPOBHSAX MaTepPUH, BEIISCCTBE U
noJe.

Hoesa cymanumapuzayuu. EE peanuszanus mpearoyiaraeT MCIOJIb30BaHUE
TYMaHUTApHOTO MOTECHIIMANa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIECTBA, a TaKkKe C MHPOBO33PEHUYCCKIMH,
HPABCTBEHHBIMH M 3KOJIOTHUECKHUMHU IPOOIEMaMH.

Hoess npuxnaownoii uanpasnrennocmu. Kypc ¢GuU3MKu Tpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIrOM TEXHHYECKUX ¢  TEXHOJOTHYECKUX
NPUJIOKEHU M U3yUYE€HHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIMIEHHBIX SKOJOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJIOTHM, a TaKKe OOCYKIEHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMONB30BAaHUS U DKOJOTHYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus SBISAIOTCA Quznueckue Teopuu (hopMUpOBaHUE MPEACTABICHHUMN O
CTPYKTYpe TOCTpOeHUs (PU3ndecKoil Teopu, poiu GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O TPUPOJIC, TPaHUIAX
MPUMEHUMOCTH TEOPHM, Il OMHCAHWUS €CTECTBEHHO-HAYYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO-/ICSITEIPHOCTHRIM TOAX0M B Kypce (HU3UKH peamu3yeTcs
MpeXJe BCEr0 3a CYET OpraHu3alii JKCIEPUMEHTAIBHON JCSTEIHHOCTU
oOyuarommxcs. Jlnst 6a30Boro ypoBHS Kypca (M3MKHM — 3TO HCIOJB30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U JTa0OPATOPHBIX
paboT, KOTOphle B Mmporpamme 10 (u3uke OOBESIWHECHBI B OOMIWN CITMCOK
VYCHHUYECKHX TMPaKTUYECKUX paldoT. BeimeneHne B yKa3aHHOM MEpPEYHE
1abopaTOPHBIX pabOT, MPOBOIUMBIX ISl KOHTPOJIS U OIIEHKH, OCYIIECTBIISICTCS



y4acTHHUKaMu  00Opa3oBaTeIbHOrO Mpolecca UCXOAsS M3  OCOOEHHOCTEH
IUIAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. Ilpu 3ToM oOecneunBaercs
OBJIaJIcHUE OOYyYaIOIIUMHCS YMEHUSMHU NPOBOAUTH KOCBEHHBIE HW3MEPEHUS,
MCCJIEeI0BaHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSE€TCS PEIIEHUI0 PACYETHBIX M KAaueCTBEHHBIX
3anay. [Ipu aTOM A pacy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33J]a4M C SIBHO
3alaHHON  (PUM3HYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U MHTErpUpYS
3HaHMSI W3 pa3HbIX pasfaenoB. JIns KadyecTBEHHBIX 3a7ady [PUOPUTETOM
ABJIAIOTCS 3a/JaHMsl Ha OOBSICHEHUE MPOTEKaHUs (U3NYECKUX SBICHUUA H
IPOLIECCOB B OKPY’KAIOIIEH >KU3HHU, TpeOyrolue Bbibopa (usnyeckoil Moaenu
JUTSL CUTyaIlu TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY oOecreueHnto y4eOHOro rmpoiiecca 0a3oBbI ypOBEHb Kypca
¢u3MKM Ha YpOBHE CpeAHEro oOIero oO0pa3oBaHUs JIOJDKEH H3y4daThbCsl B
YCIIOBUSAX MPEIMETHOTO KabuHeTa (PU3UKU WM B YCIOBUSAX UHTETPUPOBAHHOIO
KaOWHEeTa TPEIMETOB €CTeCTBEHHO-HAy4yHOro uukia. B kabunere Qu3uku
JOJKHO OBITh HEOOXOAUMOE JlabopaTopHOE OO0OpYIOBaHME MJIS BBINOJHEHUS
yKa3aHHBIX B IMporpamMMme Mo (pu3MKe yYEeHHYECKUX MPaKTUYeCKUX padboT u
JIEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHcTpanmonHoe oOopynoBaHue (GopMupyeTcs B COOTBETCTBUHU C
NPUHIIMIIOM MHUHHUMAIBHOM OCTATOYHOCTH W OOECIEeYUBAET TOCTAHOBKY
NEPEUNCICHHBIX B MporpamMme Mo (U3HKE KITIOYEBBIX JAEMOHCTpAIUN s
UCCIICIOBAHUS M3Yy4YaeMbIX SBICHUW W TMPOIECCOB, HDMIHUPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpymOBaHHME [JIsi YUYEHWYECKUX TMPAKTUYECKUX padoT
dopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 0OecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaTuyeckue KOMIUIEKTHI
71a00paTOpHOro OO0OpPYNOBAaHUS JOJDKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
U3MEPHUTEIBHBIX CHCTEM B BUJE IIU(PPOBBIX 1a00paTOpHil.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUN SBIISIOTCS:

e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHUS OOYyYaroIMUXCS K HAyYHOMY

U3yYEHUIO MPHUPOJbI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEIA;



e pa3BUTHUE TMPEJCTABICHUN O HAYYHOM METOJE IIO3HAHUS U
dbopMupoBaHUE HCCIEIOBATEILCKOIO OTHOUICHUS K OKPYXAIOIIUM
SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yjbTaTra HU3y4YeHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopMHpoBaHHE YMEHUU OOBSACHITH SBJICHUS C MCIOJB30BAHUEM
bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (QopMHupOBaHUE TIPEACTABICHUM O PO (U3UKHU ISl PA3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1efieid ooecreurBaeTCsl pelIeHHEeM CIETYIONINX 3a/1a4 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 00111ero 0opa3oBaHus:

e TMpPUOOpPETEHUE  CHUCTEMbl  3HaHUW 00  0o0mMX  (PU3HUYECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHAX, BKIHOYAs  MEXaHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJICKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI acTPODU3UKH;

e (QopMHpOBaHHE YMEHUM TPUMEHATh TEOPETHUYCCKUE 3HAHMS JUIS
0oObsSICHEHU (PU3UYECKUX SBJICHHUN B TMPUPOAEC U IS TPUHATHUS
NPaKTUYECKUX PEIICHHUI B TOBCETHEBHOW KU3HH;

e OCBOCHHME CIOCOOOB pEHICHUS pPa3IMYHbIX 3a7a4 C SIBHO 3aJaHHOU
¢uznuecko MoJeblo, 3aJad, MOAPa3yMEBAIOUIUX CaAMOCTOSATEIbHOE
co3ganue Gu3NUeCKOd MOJACIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IMPOLIECCOB, UX BIHMSHUA HaA
OKPYKaIOUIYIO CpEAY;

e OBJIAJICHHE METOJAMHU CaAMOCTOSTEIBHOTO TIaHUPOBAHUS U IIPOBEACHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHpopmanuu,
ONpeieNICHHs] JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIOBUU TS pa3BUTHA YMEHHUI IIPOEKTHO-
MCCIIEI0BATENBCKOM, TBOPYECKON AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE CPEIIHETO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemserii B mporpamMmme mo (uU3MKe MEpevYeHb Ja0OPAaTOPHBIX H
MPAKTUYECKUX palOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JAENAaeT BBIOOP
MpoBeNeHNUs JTa0OPaTOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUECKUX sIBICHUHN U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)xeHue nepeMenieHil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJIMHEHHOE nBrkeHuE. [ paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M M[EPEMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBHKeHHME MaTEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NTEpEeaadH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHus: Tenia, OPOILICHHOTO MOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vyenuueckuii akcnepumenm, 1abopamopHsie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHSI C  LEJIbI0  ONPEIACICHHS
MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpunHuun cynepno3uiuu cuil. BTopoll 3akoH
HproTona g wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona mis
MaTepUalbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectd. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buabl Tpenus (Imokos, CKOJbXEHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cuita TpeHHS CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment
TpeHus. Cuiia CONpOTUBIICHUS MPU IBUKECHUU TEJa B )KUIAKOCTH WM Ta3e.

[TocTtynaTensHOE M BpamaTeabHOE ABMKCHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaiieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpONMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIiiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.



CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

NmMnynbe matepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMnynbC cuiibl U1 U3BMEHEHUE UMITYJIbCA TEJIa. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTtrBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus matepuanbHOM Touku. Teopema 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHON TIpyXUHBL. [loTeHIManbHAs dSHEpPrusi Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTennuanbpHple W HENOTEHIUaIbHble  cUibl.  CBsI3b  paboOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mMOTEHIIMATBEHOMN YHEPTUU B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aGCOMOTHO HEYNMPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanne cBsiz3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOU
SHEPIrUH TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIYTa.

Pazgea 3. MoJsiekyasipHas pu3suKa ¥ TepMOAMHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIEC TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOH TEOpUU U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep



JIBUKECHUS WU B3aUMOJICMCTBUS 4YACTUL] BemecTBa. MoJaenu CTPOCHHUS Ta3o0B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mojaenein. Macca u pasmepsl monekyin. KommuectBo BemiectBa. [locrosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mogens wuaeansHoro ra3a. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKON TEOpUHU HJCAIbHOrO raza. AOCOMIOTHAs TeMmreparypa Kak Mepa
CpeHEeW KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUs vactull raza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHna. M3ompoiiecchl B UACAIbHOM ra3e ¢ NOCTOSIHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe TpeaAcCTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xo0pa, n3o0oapa.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE IUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WLTFOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKHU COCyaa.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI WJIEabHOIO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATe HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Tras3a.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEMJIOThl U paboTa. BHyTpeHHSIE »HEpPrHUsi OJHOATOMHOTO HJEalIbHOrO rasa.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIINS, U3IyUYeHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue NepBOro 3aKoHa TEPMOJUHAMUKH K u3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLieccoB B IPUPO/IE.

TeroBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TersioBod mamuHbl. [ukn KapHo u ero xkoad@uiueHT mosie3HOro
JeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HHEPruM Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOKu U3 OYTBUIKU TIOJ JICMCTBHEM CKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3Menenne  BHYTpeHHEW  sHeprum  (TeMmepaTypbl) Telda  MOpH
TeIJIonepeaaye.

OnbIT 1Mo aanabaTHOMY paCHIUPEHUIO BO3AyXa (OMBIT C BO3IYITHBIM
OTHUBOM ).

Mopenn mapoBod  TypOWHBI, JIBUraTeisi BHYTPEHHErO0 CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. DPazoevie nepexoovt

[TapoobpazoBanue u konnencanus. Mcnapenne u kunenue. AOGCOMIOTHAS
U OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayxa. HachllleHHBIN map. Y aenapHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3auus. Y AesnbHas Teriora miasieHus. Cyonumanusi.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOTYUYEHUS] COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUS] KPUCTAUIMYECKOTO BEIIECTRA.



JleMoHCTpauus KpUCTaIoB.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue 0THOCUTEIBLHOM BIAXHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Ten. OJNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaaoB. [IpoBOJHMKH, TUAJICKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXpPAHEHUSA
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TodeyHbIl AleKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD anekTpudeckoro nojs. [Ipunuun
CyHEepIO3UIUU AIEKTPUUECKUX MOJIEH. JIunun HanpsHKEHHOCTH
AJIEKTPUYECKOTO TOJIS.

Pabora cun omekrpocratnueckoro moissg. [lorenuman.  PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne ycTpoHCTBa M IMPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOTI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPyHHBII IPUHTED.

Ilemoncmpayuu

Y CTpOoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTOpa OT IUIOU[agu
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUSA 3JJIEKTPUYECKOIO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LEMu.



DIEKTPUYECKOE CONPOTHUBIICHUE. Y EIBHOE COINPOTHUBIICHUE BEIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYIASI CUJIA U BHYTPEHHEE COMPOTUBJICHUE MCTOYHMKA TOKA.
3akon Oma [ 1ONHOM (3aMKHYTOW) siekTpuueckoil 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W TNpPUMECHasT  MPOBOJUMOCTH
noJiyripoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DIIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSTENbHBI U HECAMOCTOSITEIbHbIN
pazpsaa. Momuus. [Liazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH
IUON, TEPMUCTOPHI U  (POTOPE3UCTOPHI,  IMOJIYHPOBOJHUKOBBIM  JTHOI,
rajbBaHUKa.

Ilemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [IUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMmoe wW3MepeHHne HSIIEKTPOABKYIIEH CHIbl. KopoTkoe 3ambIkaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyliecTBIsieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMuW MaTe€MaTHKH,
OMOJOrUU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIH (aKT, TUIoTe3a, pu3nuecKas BeJIMYMHA, 3aKOH,
TeopHsi, HAOIIOACHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHe CHUCTEMbl YypaBHEHMM, JMHEWHas QYyHKIuS,
napabona, runepbosia, HuX TrpapuKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLHUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: Mexanudeckoe IBMKEHUE B KUBOM mpuponae, auddysus,
OCMOC, TEIIOOOMEH >KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ,
MOJIb BEIIeCTBa, MOJIApHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KHUJIKOCTEN M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA METAJJIOB, JIEKTPOJUTHYECKAS
AYccOoLUalys, ralbBaHHKa.

l'eoepagpus: Bna)xHOCTb BO3/1yXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: ipeoOpa3oBaHNUe IBUKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpeHHUs B TEXHUKE, NOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIIyJbca B TEXHUKE (pakeTa, BOJOMET U JpYrue), JBUraTeNb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTUM TIOJIy4€HUSI COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTEepUajaoB, U  HAHOTEXHOJOTHM, DBJEKTpOCTaTHYeCcKas  3allluTa,
3a3eMIIeHUe 3JIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJIbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKa
Tema 3. Maznummnoe none. InekmpomazHuUmMHaAs UHOYKYUA
IlocTostHHBIE MarauThl. B3amMoaelcTBHE  IIOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe mnosie. BekTtop MarHUTHOM WMHAyKUMU. [IpuHOUMII Cyneprno3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.



MarauTHoe T1OJ€ MPOBOJHMKA € TOKOoM. KapTuHa IHMHUNA WHAYKUIHAH
MAarHUTHOTO TOJISI NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHUKA, KaTymiku ¢ TokoMm. Omnbeir Opcrema. BzaumopeiictBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna JlopeHua, €€ MOIyiabp W HampaBieHue. [[BH>KeHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mnose. Pabota cuinbl Jlopenia.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABIKYIIAS CWia HHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYIIAS CUJIa WHAYKLIUU B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTBI, AJIEKTPOIABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THAYKIIMOHHAS T1€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHAYKIAY MAarHUTHOTO MOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  JJICKTPOJABIIKYIIEH CWJIBI HMHAYKIIMU OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIIHH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMAZHUNHbIE KOJ1€0AHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMImIuTyaa U ¢asza KojaeOaHHil.
IIpyxuHHBIN MasITHUK. Marematnueckui MasITHUK. YpaBHeHue
rapMoOHUYecKux kosebanuil. IlpeBpamnieHue 5HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbuplii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJCIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEX]y MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o  3aryxaroux  KoieOaHusX.  BbIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonHaHc. BblHyXJI€HHbIE 3JIEKTPOMArHUTHbBIE
Kosie0aHus.

Ilepemennblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEeMEHHOr0 TOKa. AMIUIUTY/IHOE W JECHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPSKEHUS.

TpancdopmaTtop. [Ipou3zBoacTBO, nepeaaya U norpedyeHue
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKHME PHUCKHM TIPU  IPOU3BOICTBE
aneKTpo3Heprun. KyiabTypa MCIOIB30BaHUs AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KU3ZHU.

TexHuueckne ycTpOWCTBa M MPAKTHUYECKOE MPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOT'0 TOKA, TUHUHU dJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoaeOaTeIbHON CHCTEMBbI (NIPY>KUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuunorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSHKEHUS OT BPEMEHM)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc npu mOCIIETOBAaTENIBHOM COEIMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUM 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCUMOCTH MEPHOJAa MabIX KOJCOAHWI Tpy3a Ha HHUTH
OT JIJTMHBI HUTU U MACCHI Irpy3a.



UccnenoBanne nNEepeMEHHOr0 TOKa B I[ENA W3 IOCIEA0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 6OJIHbL

MexaHnnyeckue BOJIHBI, YCIOBHsS pacnpoctpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHus W JyMHAa BOJHBL. [lomepeunble W NPOJOIABHBIE BOJHBI.
WuTtepdpepentus u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JIYYEHUS] DIIEKTPOMATrHUTHBIX
BOJIH. B3anmuas opueHrauus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHMTHBIX BOJIH: OTPa)X€HHE, MPETOMIICHHUE, TOIspU3anus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMAarHUTHBIX BOJIH.

[IIxana >MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TENEBUACHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckue yCTpoOWCTBA M TMPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YIbTPA3ByKOBasl JUArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHin u 1uGpakiind MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJieOaHuH.

HccienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX  BOJH:  OTPa)XCHHUE,
MpesIoMIICHHE, MOIspu3aIus, udpakius, UHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpamMonuHerHOE pacIpPOCTPAHEHHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o0pa)keHuit
B IUIOCKOM 3€pKaJIE.

[Ipenomnenue cBera. 3akoHBI MpEIOMIICHHS CBeTa. AOCOIIOTHBIN
rnokasarens npenomiieHust. [lonnoe BHyTpeHHee otpaxenue. [IpenensHpiil yron
MIOJIHOTO BHYTPEHHET0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparome u pacceuBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME M ONTHYECKasl cujia TOHKOW JuH3bL. [locTpoeHne m3oOpakeHuil B
coOMparolMx M pacceuBaloIUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
VBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOIIOEHUST MaKCUMYMOB M MHUHHUMYMOB B HHTEpP()EpPEHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(paKImoHHas peméTka, moJIpoul.

Llemoncmpayuu

[IpsamonuHeiHOE pacrpoOCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETa.
OnTuueckue mpruodopkI.

[TonHOEe BHYyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm crera.

HaGmonenue nudpakuuu cBera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pazagen 6. OCHOBBI ClIeINAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCT ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BpPEMEHM U
COKpAILICHUE JIJIVHBL.



OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs3p Macchl C DHEPrU€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruv (PoToHa C €ro YacTOTOM.
DOHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potorddexra. YpaBHenue DiiHmTerHa ans dpororddexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHu4eckne yCcTpoMCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTonaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pe3depdopna mo paccessHuio o -4acTHII.
[Lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue w mornoiieHune
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyrou. Bumbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa 4actun. Bomuel ge bpois.  KopmyckysspHo-
BOJIHOBOH JTYaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HalGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sapa. OTKphITHE
pamuoaktuBHOCTH. OmbiTel  Pesepdopna mo  ompeneneHHio  cocTaBa
paanoakTuBHOro wu3nyyeHus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NTPpOTOHA W HelTpoHa. HykinoHHast Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsaa aapa. MaccoBoe uuciio aapa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. TepmosiaepHsiit cunte3. [IpoGiiemMbl U MEepPCIIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (U3MUECKOM KapTHHBI
MUpa.

TexHuueckne yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHUE: JI03UMETD,
kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 0omo0a.

Ilemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPUINKH

Otanbel pa3BUTUS acTpoHOMUH. I[IpukiagHOe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipKkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CojHia U 3BE3L.
3BE3/bI, MX OCHOBHBIC XapAaKTEPUCTUKH. JluarpamMma «CHEKTpaJIbHBIN KJacc —
CBETHMOCTE». 3BE3BI TJIABHOHW MOCJIEHOBATEIIFHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IMOCJIEA0BATEILHOCTH. BHYTpeHHEE CTpOoeHUE
3B&31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKASHUHM U dBosronnu CoJiHIa
1 3BE3J1. DTAIlbl )KU3HH 3BE3]I.

Muineunsiii [lyTe — Hama [Nanaktuka. [Tomoxxenue u aBmwxkenue CoJHIA B
lNanaktuke. Tumnbl ranaktuk. Papvoramakthky u kBasapbl. UEpHbIE ABIPHI B
SIApax rajakTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O0na. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoii. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HEBOOPYKEHHBIM rJ1a3oM c HCTIOJIb30BAHUEM
KOMIBIOTEPHBIX MPWIOKEHUN ISl  ONpENeNICHUs] TMOJOXKEHHUS HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro noymapus u
SIPKHUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢u3ukum u acTpoHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cdepax IesATeIbHOCTH 4YelOBEeKa, POJib U MECTO
bU3UKM W acCTPOHOMHUM B COBPEMEHHOW HAydyHOW KapTWUHE MHpa, POJIb
dbu3ndeckor Teopur B POPMHUPOBAHUU TPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (U3MYECKON KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kilacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yYEHUEM METOJIOB HAyUYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUMOTEe3a, (PU3NUECKasi BEITUYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKUMHA HA OCU KOOPAMHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKIHMH, MpU3HAKA
MOoI00UsT TPEYTOJIbHUKOB, OMpPENENICHUE IUIOMIAAN TUIOCKUX (QUryp u o0béma
Te.

bBuonocus: snexrpudeckue SBICHUS B JKHBOW MPHUPOAE, KoJeOaTelbHbIE
JNBW)KEHUS B JKHBOM NPUPOJIEC, ONTHUYECKHUE SBJICHUS B JKUBOM NPUPOJE,
JNEUCTBUE paiMallii HA )KUBbIC OPTraHU3MBL.

Xumusi: CTPOEHHE AaTOMOB M MOJEKYJ, KpHUCTaUIM4YeCKash CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOW  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.

l'eocpaghusi: mMarHuTHBIE TMONIOCAa 3€MJIM, 3aJIeKU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozausa: JNWHUU DIEKTPOIEpeNay, IE€HEepaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTElb, HHAYKIMOHHASA I1€4b, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenegon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeTHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JODKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOMW IICHHOCTHBIX OPHMEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKJICHHI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W OMNbITa JESITEIBHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOW  TO3HMIIMU  OOydaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJAWIIMOHHBIX OOIIEYETOBEYECKHX T'YMAHHUCTHYECKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3aIliu;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMU  HMHCTUTYTaMHU B
COOTBETCTBHH C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pasiuyHbIM cdepaM MmpodeccruoHaNbHON NeATeIbHOCTH, B TOM
Yuclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccuu W peaau3oBbIBaTH COOCTBEHHBIE >KHU3HEHHbBIE
TUTIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O U CcamMo00pa3oBaHHUIO B
00nacTH (pU3UKHU Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00ATHLHOTO
XapakTepa SKOJIOTHIECKHUX MPoOIIeMm;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUECCTBA;

paciIupeHne OIbITa JEATSIHEHOCTH JKOJIOTHYECKON HAINpaBICHHOCTH Ha
OCHOBE MMEIOIMXCS 3HAHUM 10 PU3UKE;

7) IEHHOCTH HAYYHOT 0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHUE IIEHHOCTHM HAy4YHOW JeATeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3ydyeHus: (U3MKU OCYLIECTBIATh MPOEKTHYIO U  HCCIEI0BATENbCKYIO
JEsITeIbHOCTh UHAUBUYAJIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENIENIATh LENN JIEATCIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LEJISM, OIICHUBATH PUCKH TTOCJICICTBUN JEATEITHPHOCTH;

KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSX peabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBUS

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NESATENBPHOCTH B 00MacTM (PU3MKH, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TOMCKY  METOJIOB  pCIICHUs 3ajJad  (U3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIQJICTh BHJAMH JCATCIBHOCTH IO ITOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIIMN, TPEOOPa30BAHUIO M TPUMEHEHUIO B PA3JIMYHBIX yYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HAaXOJIUTh apryMEHTHI JUIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ pCEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATEIIBHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHWUA MO0 (HU3MKEe B TMPAKTHYECKYIO 001acTh
KHU3HEICSITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, MPEIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 33/1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU MONY4YeHUS WHPOpMANUU (PU3NIECKOTO COACpKaHUS
13 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITH MOUCK, aHAIIH3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITUN PA3IUYHBIX BUIOB U (HopM
MIPEICTaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3a7a4d ¢ COO0IeHHEM TpeOOBAaHUN IPTOHOMUKH, TEXHUKU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEeHNUs, MPAaBOBBIX U 3TUUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOIO COAEpP’KaHMUS B pa3IMUYHBIX (hopmaTax C
y4€TOM Ha3HAYeHUs MHPOpMalMM W ILEJNEBOW ayIUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YyaIH3aLIUU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBJIATh OOIICHHE Ha ypokax (U3MKHM U BO BHEYPOYHOUH
IeSITeNbHOCTH;

pacmo3HaBaTh TPEANOCHUIKM KOH(MIUKTHBIX CHTyallMid W CMATYATh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HKCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHON paOOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO YJICHA KOJIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIaH JIEWCTBUA,
pacnpenensiTh poiii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOU paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUYECKOE MOBEJIECHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryjisiTUBHbIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBIIATh TIO3HABATCIBHYIO  JEATCIBHOCTH B
obmacthy (U3MKKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMyIHpOBaTH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO COCTAaBJISATh TUTAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHCHUS TIPAKTHYSCKOW pPadOThl ¢ y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B 0OJACTH
(u3MKK, TOCTOSHHO TMOBBINIATH CBOW 00pa30BaTENbHBIA M KYJIbTYPHbBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOUMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM [I03HABATENbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBbI pedJIeKCUH ISl OLIEHKH CHUTyalluH, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 HX
CHU)KCHHIO;

IPUHMMAaTh MOTHBBI M apryMEHThl IPYIHX I[PU aHaJIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YJIbTAaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1ocTHREHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IIPOTPaMMBbI
no ¢usuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUsS y OOyJarouuxcs

COBEPIICHCTBYETCS IMOIMOHATEHBIH WHTEIUICKT, IIPEIIOJIAT AFOII T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

HMOIIMOHATFHOE COCTOSIHME, BUJIETh HAINpPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATLHOU cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K TOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATH CXOS U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUH  OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPauBaTh
OTHOIICHUS C APYTUMH JIIOAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MDJIUKTBHI.

NPEAMETHBLIE PE3YJIBTATHI

K xonmny obyuenust B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKON 1€ TEIbHOCTH JIIOICH;

YUHUTHIBATh TPAHMIIBI TPUMCHEHHUS HW3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepuajgbHas TOYKa, WHEpIMaibHas CHCTeMa OTCYETa, aOCOJIFOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN PJEKTPUUECCKUH 3apsi]] IPU peIIeHUH GU3UUECKUX 3a/1a4;

pacno3HaBaTh (uU3MUYECKHE SIBIEHUSA (TMPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIXKEHHE TIO0
OKPY)KHOCTH, WHEpHHs, B3auMojehcTBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel TpH
HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJIECHCAIUs,
IUIaBJICHUE, KPUCTAIIM3AlUs, KHUIIEHWE, BIAXXHOCTh BO3JYyXa, IIOBBILICHHUE
JNABJICHUS Ta3a IpPU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
rapamMeTpaMu COCTOSIHMSL Tra3a B M30Ipoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSIIO0B;

OMMKCHIBATh MEXAHUYECKOE JABUKEHHUE, UCTIONB3Ys (PHU3NYECKUE BEIMUMHBI:
KOOpAWHATA, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUia,
UMITYyJIbC ~ Te€Ja, KHUHETHYeCKas  DJHEprus, IOTEHUHAJIbHAs  JHEPrus,
MexaHuuyeckass paboTa, MEXaHU4YeCKass MOIIHOCTb, MPU OMUCAHUM MPABUIBHO
TPakTOBaTh (PU3UYECKHUI CMBICT UCIIONb3YEMbIX BEIUYUH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PM3HYECKYIO BETUIUHY
C ApYrUMU BEJIMYUHAMU;

OMHUCHIBATh HU3YyYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIJIOBBIC SIBJICHMUS,
UCIONb3ysd (U3MYECKUE BEIWYUHBI: JaBIICHHE Ta3a, TeMmIeparypa, CpeiaHss



KUHETHYECKAs DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, padora Traza, KOIPPUUMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOIO
JBUTATENA; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHUsSI U €IUHULbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYMHAM;

ONMCHIBATh  M3YYEHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEHIECTBA U
ANIEKTPUUECKHUE SIBICHHS (MPOILECChl), HUCHOJb3Yd (PU3NYECKHUE BETUYMHBI:
ANEKTPUUYECKUN 3apsl, JEKTPUUECKOE MOJIE, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
Pa3HOCTh MOTEHILMANIOB; MPH ONMUCAHWUU MPABUWIBHO TPAKTOBATh (HHU3MUECKUI
CMBIC]I HCTIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS W E€JIWHULbI; YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBAaTh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3Ys
¢u3nueckre 3aKOHbI U MPHUHIUIBI: 3aKOH BcemMupHoro tarotenus, I, 11 u III
3aKkoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHMs] UMITYJIbCa, TPUHUMUIT CYNEPHNO3ULIMN CUJI, MPUHLMI PaBHONPABUS
MHEPUHMAIBHBIX CHCTEM  OTCYETa, MOJIEKYJSIPHO-KUHETUYECKYID TEOPHIO
CTPOEHUS BEIIECTBA, a30BbIE 3AKOHBI, CBS3b CPEIHEW KMHETUYECKON SHEPTrUU
TEIUIOBOTO JIBUKEHMSI MOJIEKYJ C aOCOJIOTHOW TemIepaTypol, NEpBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IpY 3TOM pPa3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €M0 MAaTEMaTU4YECKOe
BBIpA)KEHUE U YCIIOBUS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3indaTh YCJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHMS
B ITOBCEIHEBHOM >KU3HHU,

BBITIOJIHATD SKCIIEPUMEHTBI MO MCCIECAOBAHUIO (PU3MYECKUX SBJICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX HU3MEPEHHUH, IIPU ITOM
dbopmynupoBaTh mpobiieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBaHHUS, MPOBOAUTH OIBIT U
(GopMyIupOBaTH BHIBOJIBL;

OCYLIECTBIISITh NPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYHH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CIOCOO HM3MEpPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLICHKH MMOTPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIWYMHAMH C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKcHpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BU/JI€ TAOJIML U TpaUKOB, 1€JIaTh BEIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;



co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU MPOBEACHUU UCCIETOBAHUM
B paMKaX y4yeOHOTO JKCIEepUMEHTa, YU4EOHO-UCCIEA0BATENBCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOro 00OPYAOBAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCIIONB3Yysl (PU3MUECKHE 3aKOHbl U TMPUHIIMIIBI, HA OCHOBE aHaIu3a YCJIOBUS
3a/1aud BbIOMpPATh (DU3NUECKYI0 MOJIENb, BBIICIATh (DU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL PAcu€Thl U OLICHUBATH
PeaTbHOCTh MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTMYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTUBOPECUMBYIO IIEMIOYKY PACCYKJACHUU C OMOPON HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TPU  pelieHHd  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MIOMCKa, CTPYKTYpHUPOBaHUSI,
UHTEpPOpEeTallMd W  TPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJSIPHOM
uHDopMalMK, TIOTYYEHHOW W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAJTM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS TI0 (DU3UKE B MOBCEAHEBHOM KU3HU
Uil obecrieueHus  0€30MACHOCTH  MpU  OOpallleHHMW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHUSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOLIEH Cpelie;

paboTaTe B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAlMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha TPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOWU JAECATEIBHOCTH JIFOAEH, LIETOCTHOCTh U €IUHCTBO
du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (DHU3UIECKUX MOJICICH:
TOYCUYHBIN BJICKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEYHBIM HMCTOYHUK CBETA,



snepHass MOJENbh aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO spa TMPU PEIICHUH
(pu3znueckux 3anay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MpOIEcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMUKH WM KBAaHTOBOW (DHU3UKH: SJIEKTpUYCCKas
MIPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICCTBHEC  MAarHWTOB, DJJCKTPOMArHUTHAs  WHAYKIMS, JCHCTBHUE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBFDKYIIUICS  3apsj,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NMPSMOJMHEHHOE DPACIpPOCTPAHCHUE
CBETa, OTpaKEHHUE, MpejoMIIeHne, HHTepdepeHIs, TU(PpaKIys U MOIIPH3aIUs
cBeTa, nucnepcus cBeta, hotodnekrpuueckuit 3pdexr (horoaddexr), cBeToBOE
JaBJ€HUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpOAa,
€CTCCTBCHHAs U UCKYCCTBEHHAs PaJOaKTHBHOCTD;

OIKMCHIBATh M3yUYEHHBIC CBOWCTBA BEIICCTBA (JCKTPUUCCKUE, MATHUTHBIC,
ONTHYECKHE,  DJICKTPHUSCKYI  IMPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) W
AJICKTPOMArHUTHBIC SIBJICHHS (ITPOIIECCHI), UCTONB3Ys (DM3NYCCKUE BETUUYMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs Ccuila, paborta
TOKa, WHAYKIMS MarHUTHOTO TMoJjs, cuina Awmrmepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs DSJIEKTPUUYECKOTO U MATHUTHOTO TOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KosieOaHud, (OKyCcHOe
pPacCTOSIHME M ONTHYECKasi CUJIa JIMH3bI, IPU OMUCAHUHU MPABWIHHO TPAKTOBATH
(Gu3MYECKHl CMBICT HUCIOJB3YyEeMbIX BEJIMYMH, UX OOO3HAYCHUS W EIUHUIIBI,
yKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHMHY C
JIPYTHUMH BEJIMUYUHAMU,

ONMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIB3YS
¢usznueckre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, MEPHOJ Moiypacmaza, dHEPrus
CBS3M aTOMHBIX SIIep, NMPH OINKCAaHWU TPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMU
BEITMYMHAMHU, BBIUYUCIIATH 3HaUeHUE (PU3UYECCKON BEIIMUUHBI,

aHANMM3UPOBATh  (U3UYECKUE TPOIECCH W SBICHUSA, HCIOIB3YSA
¢u3nueckre 3aKOHbI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapaJjIeIbHOTO COCAMHEHHS TMPOBOJHHUKOB, 3akoH JDkoyms—Jlenmna, 3akoH
ANEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacIpOCTPaHCHHUS
CBETa, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, YpaBHEHUE
OiinireitHa s Gororddexra, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPAHEHUS



HUMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHUs
MacCOBOT0 YHCIIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO pacriajia, mpu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTUYECKOe
BBIPAYKEHUE U YCIIOBUS (IPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

OTpENENATh HaMNpaBjeHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  TOJs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 Cuiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKaJOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTBI IO MCCJIECNOBAHUI0 (U3UYECKUX SIBJICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUsI (YU3UUYECKUX BEJIMYHH,
Ipyu 5TOM BBIOMPATh ONTHUMANbHBIM CHOCO0 HW3MEPEHUS W HCIOJIb30BATh
U3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEJIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX W3MEPEHMI: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHpPOBATH
PE3yNbTAThl MOTYYEHHON 3aBUCUMOCTU (PU3MYECKUX BETUYUH B BUJE TAOJIHIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIeI0BaHMUS;

coOmro1aTh NpaBmiia 0€30MacHOTO Tpyda MpU MPOBEACHUH HCCIEIOBAHUN
B paMKax y4eOHOro »KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTEIBbHOCTA  C  HCIOJB30BAHUEM  U3MEPHUTEINBHBIX  YCTPOHCTB U
1a00paTopHOro 000PYI0BAHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (HU3UYECKOM MOJICIbIO,
UCTIONB3Yys (PU3WYECKUE 3aKOHBI M TMPUHIMIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/ladyu BBHIOMPATh (PU3WUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAMMBIE TSI €€ PEIICHUs], TPOBOJIUTH PACUYETHl M OIEHUBATH
PEANBHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUINHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMIOYKY PACCYX IEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh ~ MPU  pElIEHUH  y4yeOHbIX  3a7a4  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTWW  JJIi  TIOWCKAa, CTPYKTYpHUPOBaHHSI,
WHTEPNpPETallid W TPENCTaBIeHUS y4eOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHDOpMaIK, TOJYYCHHOW W3 Ppa3lIUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSICHSITh TPUHIMUIIBI JCHCTBUS MAIlIMH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3iuyarh YCJIOBUS WX 0€30MacHOTO  WCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

OPUBOAUTL MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUpPa, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

UCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOU KU3HU
s obecrieueHus  0€30MAacHOCTH MpU  OOpallleHHuH ¢ Tnpudbopamu U
TEXHUYECKUMU YCTPONCTBAMH, JUISl COXPAHEHUS 3/I0POBbS U COOJIIOACHUS HOPM
AKOJIOTUUYECKOTO TTOBEJICHUSI B OKPY KaloIleH cpelie;

paboTaTh B TpyMMe C BBIMIOJHEHUEM PA3JIUYHBIX COIMUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIIBI, PAIMOHATLHO PACHPENeNaTh OOS3aHHOCTU U
IUIAHUPOBATh  JICSATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OIICHWBAaTh BKJAJ  KaXJO0r0 W3 YYaCTHUKOB TPYNILI B  pelIeHUe
paccMaTtpuBaeMoi IPOOIEMBI.
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