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IINIAHUPYEMBIE PE3YJIbTATBI

3amaun (HOpMHUPOBAHUS ECTECTBCHHO-HAYYHOW T'PAMOTHOCTH B paMKaxX BHEYPOUYHOM
JEATEIIBHOCTU  ONPEIEISAIOTCS  CMBICIOM IOHATHS €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
chopMynTUpPOBaHHOM B MEXAyHapoaHoM wuccrnefoBannu PISA: «EcTtecTBeHHOH-HayYHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHMMATh AKTUBHYIO TPAXKIAHCKYIO IMMO3HIIHIO TIO
0OIIECTBEHHO-3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €0 TOTOBHOCTh
WHTEPECOBATHCS HAYYHBIMU HJAESIMU. ECTECTBEHHO-HAy4YHO T'PAMOTHBIM YEJIOBEK CTPEMUTHCS
Y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKJIEHUU MPOOJIEM, OTHOCSIIMXCA K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CIEAYIOMNX KOMIIETEHTHOCTEH:

e HayyHO OOBACHSTH SIBJICHUS;
e JleMOHCTPUPOBATH IOHUMAHUE €CTECTBEHHO-HAYIHOTO UCCIICIOBAHMS;
e UHTepnpeTupoBaTh JaHHBIC W UCIOJIL30BaTh HAYYHBIC JOKA3aTEIbCTBA JUISI TIONYyICHUS
BBIBOJIOBY.
Bwmecre ¢ TeM BHEYpOUHAsI IEATSIILHOCTD MPEIOCTABIISACT JIOTIOJHUTEIIHHBIE BO3MOKHOCTH
C TOYKH 3PCHHS BapUATUBHOCTH COJCPIKAHHS M TPUMEHSEMBIX METOJIOB, TIOCKOJIBKY BCE 3TO B
MEHBIICH  CTEMeHW, YeM TPH HW3YYCHWH CHCTEMAaTHYEeCKHX y4eOHBIX MPEIMETOB,
periiaMeHTHpPYeTCs 00pa30BaTeIbHBIM CTAaHAAPTOM. YUeOHBIC 3aHITHS 110 €CTCCTBCHHO-HAYIHOM
IPaMOTHOCTH B paMKaxX BHEYPOUHOH JEATCIBHOCTH MOTYT TPOBOIMTHCS B Pa3sHOOOPa3HBIX
dbopmMax B 3aBHCHMOCTH OT KOJHMYECTBEHHOTO COCTaBa YYEOHOW Tpynmbl (3TO COBCEM He
00s13aTeIbHO  TENIBIN  KJIacc), pecypcHoro obecrneueHnus (mabopaTtopHoe oOOpyAOBaHUE,
MeJMapecypchl), METOAWYECKUX TMPEANOYTCHUN YUuTeNss M T03HaBaTebHOM aKTUBHOCTHU
yUaXcs.
3aHATHS B paMKax @porpaMMbl HampaBieHbl Ha oOOecreueHue JOCTHUKEHHM
00y4aroUUMUCS CIIEIYIOUIUX JTUYHOCTHBIX, METa-IIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaToOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynpraTte wu3ydeHuss (GU3MKKA Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Y
oOyuarorerocs OyayT choOpMHUPOBAHBI CIICAYIONTNE JUIHOCTHBIE PE3y/IbTaThl B YaCTH:
e I)nampuomuueckozo 6ocnumanus:

MPOSIBIIEHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pusmueckoi
HAYKH;

LIEHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUAM POCCUNUCKUX YUEHBIX-(DU3UKOB;
®  2)2parxcoanckoz2o u OyX06HO-HPABCMBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXACHUH OOLIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

OCO3HAHUE BAXHOCTH MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;
o  3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSITUE ICTETUYECKUX KadeCTB (PU3NYECKOM HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
o 4)uennocmu HayuH020 NOZHAHUSA:

OCO3HAaHHE LEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONICH KYIbTYPHI;

OpUEHTAIMsI B JEATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOIBL;



pa3BUTHE HAYYHOU JIF0O003HATEILHOCTH, MHTEPECa K UCCIEA0BATEIBCKON IeATEIIHbHOCTH;
e  5)popmuposanus Kynapmypol 300p06bA U IMOUUOHATILHO20 ONA2ONOSYYUUA:

OCO3HaHHUE IIEHHOCTH 0e301acHoro o0pas3a )KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BOKHOCTU TpaBUJI 0€30MAaCHOTO TOBEJCHMS Ha TPAHCIOPTE, HA JOPOTax, C JIEKTPUUYECKUM U
TEIJIOBBIM 000PYTIOBAHUEM B JIOMAIITHUX YCIIOBHSX;

c(hOpMHUPOBAHHOCTH HAaBbIKA pe(ICKCUH, TPU3HAHKME CBOETO MTpaBa Ha OIIUOKY M TAKOTO JKe
MpaBa y Ipyroro 4ejaoBeKa;
® 6)mpyooeozo eocnumanus:

aKTUBHOE y4acTHE€ B PEIICHUM MPaKTUYECKHUX 3a]ad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aIiy, ropoja, Kpas) TEXHOJIOTHYECKON M COLMATIbHON HAIPaBICHHOCTH, TPEOYIOIIUX B
TOM YHUCJIEe U PU3NYECKUX 3HAHUII;

WHTEpEC K MPAKTUUECKOMY U3YYCHHIO MPodecCuid, CBI3aHHBIX C (PU3UKOMT;
®  7)IKO102UYECKO20 60CNUMAHUA:

OpHEHTAllMsl Ha TPUMEHEHHE (U3MYECKUX 3HAHUU IS penieHus 3amad B oOmactu
OKpYXalollenl cpeipl, MIaHUPOBAHUS TMOCTYMKOB U OIEHKM WX BO3MOXKHBIX TOCIEICTBUM IS
OKpYKaroIlenl Cpeibl;

OCO3HaHUE TJIOOATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM | IMyTei UX PEIICHUS;

e  8)adcanmauuu K USMEHANOUWUMCA YCOBUAM COUUANBLHOU U RPUPOOHOIL CPeObl:

MOTPEOHOCTh BO B3aWMOJCHCTBUU TIPHU BBITIOJHEHWHU HWCCIEJOBAaHUNH W  TPOCKTOB
(bM3UYECKO HAPABICHHOCTH, OTKPBHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO TSI TEIIbHOCTD;

noTpeGHOCTh B ()OPMUPOBAHMN HOBBIX 3HAHUN, YMEHUN (HOPMYIUPOBATH UAEU, IOHATHUSA,
TUINOTE3bI O (PU3HYECKUX 00BEKTAX U SIBICHUSX;

0Co3HaHue AePHUIIMTOB COOCTBEHHBIX 3HAHWIA M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

IJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DM3NUYECKUX 3HAHMIA,

CTpeMJICHHE aHAJTU3UPOBATH U BBISBISATH B3aUMOCBSI3H MPUPObI, OOIIECTBA U S3KOHOMUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHU;

OIICHKa CBOMX JEHCTBUIl C Y4YETOM BIMSHHSA Ha OKPYXAIOU[YIO Cpely, BO3MOXHBIX
rJ100abHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3yibpTaTe OCBOCHHA MPOrpaMMbl OCBOCHHUS KypcCa BHeypquOﬁ ACATCIIBHOCTH Y
o6y11a10meroc;l 6y,HYT C(i)OpMPIpOBaHBI METANpeaAMETHbIC PpPe3yJdabTaTbl, BKIOYAIOMIUE
IIO3HABATCJIbHBIC YHHUBCPCAJIbHBIC y‘le6HBIe I[efICTBI/IH, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC
y‘Ie6HI>IC I[CﬁCTBPIH, PEryJIITUBHBIC YHHUBCPCAJILHBIC y‘{e6HbIe JEUCTBUS.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
BBISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIE NPU3HAKKM OOBEKTOB  (SBICHHIN),
KITaCCU(UITMPOBATH UX;
BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B paccMaTpuBaeMbIX (akTaX, AAHHBIX U
HaOIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIE CBS3M TpPHU HM3y4CHHH (U3UUECKUX SBICHUH U
MPOLIECCOB, JIEJIaTh BBIBOJbI C UCIIOJIB30BAHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUECHHH,
BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;



CaMOCTOSITEJILHO BBIOMPATh CIOCOO pemeHus yueOHOW (U3MUecKoil 3amauu (CpaBHEHUE
HECKOJIBKUX BapHaHTOB PELICHMs, BHIOOP HamboJiee MOAXOISMIETO C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bcKue 1eiicTBUS:

MCTIOJIb30BATh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH 10 CAMOCTOSITEIIbHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIA (DU3UUECKUI
HKCTIEPUMEHT, HeOOJIbIIIOE NCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;

OIICHUBATh HAa NPHUMEHHMOCTb U JOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYEHHYIO B XOJE
MCCIIEIOBAHUS UM SKCTICPUMEHTA,;

CaMOCTOATENBHO (popMyIHpoBaTh 000OIICHNST M BHIBOJIBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, MCCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOKHOE JajbHEWIIEe Pa3BUTHE (H3MUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh TIPE/IIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHATh pa3IMYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl NPH TOHUCKE U OTOOpe
nH(pOpMaLIUY WIH JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (r3nueckoi 3a1a4u;

aHAM3UPOBaTh, CHUCTEMATH3MPOBATh W WHTEPHPETHPOBATH WHQPOPMALUIO PaA3THIHBIX
BHJIOB U ()OPM TIPEICTABIICHHUS;

OIICHUBATh HAJIEKHOCTh MHPOPMALUU TIO KPUTEPHSM, MPEUIOKEHHBIM YYHTEIEM HWITH
COPMYIIMPOBAHHBIM CAMOCTOSITENHEHO;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAlbHYIO (opMy mpencTaBieHuss HHPOpMAUU U
WTIOCTPUPOBATh pelllacMble 3a/1a4l HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOW rpaduKkoi u
UX KOMOMHAIUSAMHU.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

B X0 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3yabTaToB JaOOpaTOPHBIX pabOT M MIPOCKTOB
3a/laBaTh BOIIPOCHI 1O CYHIECTBY OOCYXJaeMON TeMbl U BBICKA3bIBaTh WJICH, HAllEJICHHbIE Ha
pelIeHre 3a1aui U NoJiiepKaHue O1arokeaaTeIbHOCTH OOLICHHUS;

COTIOCTABJISATh CBOU CY)KJICHUS C CYXJACHUAMHU APYTUX YIACTHUKOB JHANIOTa, 0OHAPYKUBATh
pasiuyure U CXO/ACTBO MO3UIIMIA;

BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YJIbTaThl BHIOJHEHHOTO (PU3HUECKOTO OIBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUS, IPOEKTA);

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHOU pabOThl IpU
pElIeHUH KOHKPETHON (hrU3HUecKoil mpoOiIeMbl;

MPUHUMATh IeTd COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBaTh JCWUCTBUA MO €&
JOCTHKEHHIO: PACIpEeeNiATh POJH, OOCYX AAaTh MPOILECChl M Pe3ybTaThl COBMECTHOU paboThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

BBITIOJIHATh CBOIO YacTh pPaOOTHI, JOCTHras KayeCTBEHHOTO pe3yabTaTa IO CBOEMY
HAMPAaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C APYTUMU UIICHAMU KOMAaH/IbI;

OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIMIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:
BBISBJIATH NPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUsX, TPEOYIOIIMX Ul pelieHUs
(bu3nYeCcKUX 3HAHUMH;



OpHUEHTUPOBATbCA B pPa3IMUHBIX MOAXOJaX IPUHATHS pELleHUN (MHIUBUAYAIBHOE,
IIPUHSATHUE PELLIECHUS B TPYIIIE, IPUHITUE PELLIEHUI IPYIIIO);

CaMOCTOSITEJIbHO COCTAaBJIATH AJTOPUTM pelIeHUs (U3NYECKON 3agauyd MM IUIaH
UCCIEOBAaHUS C y4ETOM HMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBAaTh MpeAiaraéMble BapUaHThl PELLICHU;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJVIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYyalluu U IpeJularaTh aH €€ U3MEHEHMUS,

OOBSICHATh MPUYHHBI JTOCTHKECHUS (HEIOCTHDKEHHSI) PEe3yNbTaTOB JEATEILHOCTH, J1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCII€ B XOJ BBINOJHEHUS (PU3NUYECKOTO
WCCIIEIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CUTYyallUH,
YCTaHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBUTb ce0s1 Ha MECTO JAPYroro 4ejaoBeKa B X0/I€ CIOpa WIN JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTo.

MIPU3HABaTh CBOE MPABO Ha OMIMOKY MPH pelieHnn PU3NYECKUX 3a7a4 UM B YTBEPKACHUIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBo JAPYroro.

NPEAMETHBIE PE3YJIbTATBI
K xonIy oOydeHnust mo mporpaMMe BHEYPOUYHOU NEATEILHOCTH MPEAMETHBIC PE3YIbTaThI
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTH Y OOyUAIOLIUXCS YMEHUIA:

WCIIOJIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHWYECKOTO JBM)KCHHUS,
HEBECOMOCTh M TMIEPErPy3KH, IIEHTP THKECTH, MEXaHHYECKHE BOJIHBI, 3BYK, HH(pPa3ByK H
YIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTT€HOBCKOE M3JIy4EHHUE, IIKala dJIEKTPOMArHUTHBIX
BOJIH, ICTOYHUKH CBETA, OJIM30PYKOCTh M IaIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TOTJIOMICHUS,
anbda-, OeTa- W TramMMa-u3JIydeHHUs, H30TOMbI, sJEpHAsT M TEPMOsJEpPHAs DSHEPreTHKa) |
CUMBOJIMYECKUHN S3BIK (DU3HKH TIPHU PEIICHUN YU4EOHBIX U MTPAKTUYECKUX 33]1a4;

YBEPEHHO pa3iu4varh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE TNPSIMOJIMHEHHOE
JBIKEHHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOIHOE MaJCHUE TEJl, ABUKEHUE
10 OKPYKHOCTH, B3aUMOJCHCTBUE TeJI, PABHOBECHE MATEPUAIBHOM TOYKH, PEAKTUBHOE
JIBIKEHHE, HEBECOMOCTh, KoJjeOaTelbHOE JBIKECHHE (TapMOHHUYECKHE, 3aTyxXalollue,
BBIHYXJICHHbIE KOJIe0aHUs), pe30HAHC, BOJHOBOE ABM)KCHHE (PAcIpOCTpaHEHHE M OTPaKeHUE
3ByKa, UHTepdepeHurs u Tudpakius BOJH), IPIMOIMHEHHOE PacpOCTpaHEeHUE, OTPaKeHUE U
MIpeIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3NIo’KEHUE OEIOro CBETa B CIEKTP
U CIOXKEHHE CIEKTPaJbHbIX I1IBETOB, €CTECTBEHHAas pPaJMOAKTUBHOCTh, BO3HUKHOBEHHE
JUHENYaTOro CreKTpa U3MYYeHHSs) M0 ONMUCAHHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YYECHHBIX (PU3NUYECKUX SIBJICHUI B OKpYKaroIeM Mupe (B TOM
yrcne (hu3nuecKue SBICHUS B MPUPOJE: MPWIMBHI U OTIUBBL, OBUKeHHE MiuaHeT ColHEYHOM
CUCTEMBI, PEAaKTUBHOEC JBWKCHHE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3EMJIETPSACEHUE, CEICMUYECKHUE BOJIHBI, IyHAMU, 3X0, [[BETA TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE,
OMoJoTMYecKoe JeiCTBHE BUAUMOTO, YIbTPA(UOIETOBOTO M PEHTICHOBCKOTO HW3Iy4YeHU,
€CTECTBEHHBIN PaIMOAKTUBHBIN OH, KOCMUYECKHE JIYUH, PAIMOAKTUBHOE U3TYICHUE PUPOTHBIX
MUHEPAJIOB JEHCTBUE PaTUOAKTUBHBIX N3TYUEHUH HA OPraHU3M YeJI0BeKa), IIPH STOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HMUECKHUX
SIBJICHUM;



ONMCbIBATb HM3YYCHHBIC CBOIICTBa Tel U @HSHHGCKI/IG SIBJICHHA, HUCIIOJIB3YA (1)I/I3I/I‘-I€CKI/IG
BCIIMYMHBI (CpeHHﬂﬂ W MIHOBCHHAS CKOPOCTH TCJIa IIPHU HCPABHOMCPHOM IABWXCHUH, YCKOPCHHC,
MEPEMENIEHUE TIPU PABHOYCKOPEHHOM NPSMOJIMHEWHOM JIBU)KEHUH, YIJI0Bas CKOPOCTb,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CHJIa TPEHHs, CHJIa YIPYroCTH, CUJa TSIKECTH, YCKOPEHHE
cBOOOTHOTO TaJICHHs, BEC Tela, HEHTP THKECTH TBEPIOTO TENa, UMITYJIbC TEJla, UMIYIIbC CHIIBL,
MOMCHT CHJIbl, MCXaHHUYCCKas pa60Ta U MOIIHOCTDL, NIOTCHLMAJIbHAA SHCPIUd TCJIa, MIOAHATOrO HAJ
IMOBCPXHOCTBIO 3CMIJIM, INOTCHLUUAJIbHAsA SHEPTUA cxaTou IPY>XUHbI, KMHCTUYCCKAsA SHCPIru:d,
IMOoJIHAsA MEXAaHUYCCKasA SHCPrusd, MnMepuoa M 4acTtoTa KOJIe6aHI/II‘/JI, nepuoa MarcMaTudcCKoro u
IMPY>XUHHOI'0O MAassTHUKOB, IJIMHA BOJIHBI, TPOMKOCTH 3BYKa W BBICOTAa TOHA, CKOPOCTH CBCTA,
MOoKa3aTelb MPEJIOMIICHUS CPEJIbl), TIPU OMUCAHUM MPABHIILHO TPAKTOBATH (DU3UUECKUN CMBICI
HCIIOJIB3YEMBIX BCIIMYUH, HX o0o3HaueHus u CANHUIIBI (1)I/IBI/I'-I€CKI/IX BCJIIMYHUH, HaXOJIUTh
(GopMyIibl, CBS3BIBAIOLINE JaHHYIO (U3WYECKYIO0 BEIUYMHY C JIPYTUMHU BEIMYWHAMHU, CTPOUTH
rpaguKyu U3y4EeHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

XapaKTepUu30BaThb CBOICTBa TECII, (1)I/ISI/I‘~I€CKI/I€ SABJICHUA W TPONECCHI, HUCIIOJB3YSA 3aKOH
COXpaHCHUA SHEPTHUH, 3aKOH BCECMUPHOTO TATOTCHUS, MPUHLMUII CYIICPIIO3ZUINUN CHUJI, IIPUHIUIL
OTHOCUTENIbHOCTH ['ammites, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJbCa, TEOPEMY O
KHMHETUYECKOM SHEPTHH, 3aK0H ['yKa, 3ak0H bepHyIu, 3aK0OHBI OTpaKEHUS U IPEJOMIICHHUS CBETA,
(dbopMyITy TOHKOW JIMH3BI, TUTAHETAPHYIO MOJICIh aTOMa, HYKIIOHHYIO MOJCNIb aTOMHOTO spa,
3aKOHBI COXPAHEHHUS 3apsSJ0BOTO W MAacCOBOTO YHCEN MPH SACPHBIX PEAKIHSX, MPH ITOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MaTEMaTHYECKOE BRIPAKCHNE;

CTPOHUTH CbI/I?,I/I"IeCKI/Ie MOJCIIN pCAIBHBIX 06L€KTOB, IpoLECCOB U SIBJ'IGHI/II\/’I, BBLIICIATE IIPpU
ATOM CYILIECTBCHHBIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SBJICHUI, IIPHMEHSTh
dbu3uIecKue MOJeH sl O0BSICHEHUS (PU3NYECKUX TIPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSICHATH (PU3MUYECKHE SBJICHUS, MPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallul TPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, W peliarh KauyeCTBEHHBIC 3a/1a4H, B TOM
qrcie TpeOyoIIie YUCICHHOTO OICHUBAHUS XapaKTEPHBIX 3HAYCHUH (PH3UYECKUX BEIUYHNH, TIPU
3TOM BBIOMPATH AICKBATHYIO (PH3UYECKYIO MO/JIEIb, BBISBISTH IIPUYMHHO-CIICICTBEHHBIC CBS3H U
BBICTPAMBATh JIOTHUYECKYIO IEMOYKY PAacCyKICHHWA W3 2—3 IIaroB ¢ ONMOpPOW Ha HM3yYCHHBIC
CBOWMCTBA (PM3UYCCKUX SBICHUN, PU3HMUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

YBEPEHHO peIlaTh pacu€THBIC 3aJaudl [0 W3y4aeMbIM TeMaM Kypca (DU3HMKH, BBIOHpas
aJIeKBaTHYI0 (U3WYECKYI0 MOJEb, C HCIOJb30BAaHUEM 3aKOHOB MU (DOPMYII, CBSI3BIBAIOLIMX
¢du3nvecKkue BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE W pa3BEPHYTOE pEIICHUE 3aJlavu,
BBISIBJIATh HEAOCTAIONIUE WM W30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BHIOOpP METOJA PEIICHUS
3aJ]aud, WUCIOJIb30BaTh CIPABOYHBIC JIaHHBIC, TMPUMCEHATH METOJbl aHAW3a pPa3MEPHOCTEH,
UCIIOJBb30BaTh TIpadUUecKUe METOAbl pEHICHUS 3a7ad, I[POBOJWTH MATEMAaTUYECKUE
peoOpa3oBaHusl U PACUYEThI, OIICHUBATh PEATMCTUYHOCTh TOJTYUYEHHOTO 3HAYCHUs (DU3MYECKOMN
BEJIMYUHBI M ONPEACIATh Pa3MEPHOCTh (U3UYECKOW BEIMYUHBI, TMOJYUYCHHOW TPU pPEIICHUU
3a/1a4u;

pacrno3HaBaTh IpoOJIEMbl, KOTOPhIE MOXKHO PEIIUTH MPH MOMOIIN (PU3HUECKUX METOJIOB, U
npeaiaraT OPUEHTUPOBOYHBIN CcHOco0 pelleHus, B OMHCAHUU HCCIEIOBAaHUS DPACIO3HABATH
MpoBepsieMoe TMPEANONIOKeHHe (TUIOTE3y), OLIEHWBATh MPABHIBHOCTH MOPAIKA MPOBEICHUS
WCCIIeTIOBAHUS, HHTEPIPETUPOBATH IOMYYCHHBIN Pe3yNbTaT;

MIPOBOJIUTH OTBITHI MO HAOMIOEHUIO (PU3UYECKUX SBICHHUHN MM (PU3HMUECKUX CBOWCTB Tel
(u3yyeHre BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS DSHEPruu, 3aKOHA COXPAHCHUS
UMITyJbCa, eCTBUE 3aKkoHa bepHysii 1 BOSHUKHOBEHHE MO ILEMHOM CHITBI KPbLIA, 3aBUCUMOCTD
neproja KoieOaHUH MPYKHHHOTO MasTHHKAa OT MacChl Tpy3a U KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYAbl MalbIX KOJIeOaHWH, MPSIMOJIUHEHHOE PACIpPOCTPAaHEHHE CBETa,
paznokeHue 6eJoro cBera B CHEKTP, M3YYEeHHE CBOWCTB M300paKEHHUS B IUIOCKOM 3epKaje H



CBOMCTB M300paXeHUS MIPEeMETa B COOMparoleil TInH3e, HaOJIF0JeHUE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB U3Iy4deHHsI): (HOPMYITHPOBATH MPOBEPSEMOE MPEATIOIOKECHHE (THTIOTE3Y) O BO3MOKHBIX
pe3yibTarax HabJIr0AeHUH, ONMCHIBATh X0 OTbITa U (POPMYIUPOBATH BHIBOJIBI,

MPOBOJIUTH JKCIIEPUMEHTANbHBIE HCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MYECKHX BEJIMYHH,
COBMECTHO C yuHTesleM (OpMyJIHpoBaTh 3aJadyy U TUIIOTE3y HUCCIEIO0BAaHUS, CaMOCTOSITENBHO
IUIAaHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbBHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPEJCTaBIATh MOJYYCHHbIE 3aBUCHMOCTH (H3MUECKUX BEIMYMH B BUAC TaOIHIl U TPaHKOB,
OLICHUBATh MOTPEIIHOCTH, J€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOroaTh mpaBmiIa 0€30MacHOTO Tpy/ia mpu padboTe ¢ 1a00paTOPHLIM 000PYIOBAHHEM;

XapaKTepU30BaTh NPUHIIMIIEI ACHCTBUS N3YYCHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX IPOILIECCOB C ONOpPOM HAa HMX ONHMCAHMS, HCIOJb3ys 3HaHUS O CBOICTBax
¢buznueckux SBICHUN W HEOOXoaUMble (PU3NYECKHE 3aKOHOMEPHOCTH, MCIOJIb30BaTh CXEMbl U
CXEMATUYHBIE PHCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTENHHBIX MPHOOPOB M
TEXHOJIOTUYECKHUX TMPOIECCOB MPHU PEIICHUU Y4eOHO-NPAKTUYECKUX 33/a4, ONTHUECKUE CXEMbI
JUIS TIOCTPOEHUS M300payKEHUH B IJIOCKOM 3€pKalie M cOOMparouieil InH3e;

MPUBOJIUTh  MpUMEpPbl  (HaxoAuWTh HHOpPMaIMIO O TMpUMepax) MPaKTHYECKOrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM KM3HM 151 oOecnieueHus 0e30MacHOCTH
npu oOpameHnn ¢ NpudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3IIOPOBBSI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpese;

OCYILECTBIATh MOWCK UHpopManuu (¢uznueckoro cojepxkanus B MHrepHere,
CaMOCTOSITENIBHO (POPMYITHPYsI TIOMCKOBBIH 3apoc, HAXOAUTD ITYTH ONPEAETIEHUS T0CTOBEPHOCTH
MOJIy4eHHOM HH(OpPMAaLK Ha OCHOBE UMEIOIIMXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

WCIOJIb30BaTh TMPHU BBIMIOJHEHUU YYEOHBIX 3aJaHUN Hay4yHO-TIOMYJSIPHYIO JIMUTEPATypy
(bu3nyecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetn VHTepHeT, BiaueTh
npuéMaM KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMALMU W3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYIYIO;

co37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MHPOpMAIUN U3
HECKOJIbKUX HMCTOYHHMKOB (DU3UYECKOTO COJIEp)KaHUsA, MyOJIMYHO MPEACTaBIATh PE3yIbTaThl
MIPOEKTHOM MM HCCJIEIOBATEeNIbCKOM JIEATENIbHOCTH IPH STOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIN MOHATHIHBIN almapar u3y4aemoro pasjena (pU3MKd U CONMPOBOKAATH BHICTYIJICHHE
Mpe3eHTaluel ¢ yaéToM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.

COJEPKAHUE
Pa3zaen. MexanndyecKue siBJeHHUS.
Tema. Mexanuueckoe 0eudicenue u CHocoObl €20 ONUCAHUA.

Mexannueckoe nsuwkeHue. Tpaekropus. Ilyre — ckansgphHas BennuuHa. CKOpOCTb—
BEKTOpHAs BeIM4YMHA. MOIyiab BEKTOpA CKOPOCTU. PaBHOMEpHOE IPAMOJIMHEWHOE IBHKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO ABMKEHHs. [ paduKki 3aBUCUMOCTH ITyTH U MOJYJIsl CKOPOCTH
OT BPEMEHHU JIBIIKCHMUSL.

YckopeHue — BEKTOpHas BeEIMYMHA. PaBHOYCKOPEHHOE MPSAMOJIMHEMHOE IBUXKEHUE.
I'paduku 3aBUCHUMOCTH MyTH M MOJIYISl CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHENHHOTO
IBIDKEHHS  OT  BPEMEHU  JBWXKEHMSA. PaBHOMEpHOE  IBIKEHHE IO  OKPYKHOCTH.
[leHTpOCTpEMUTENIEHOE YCKOPEHHUE.

Tema. Bzaumooeiicmeue me.

Nuepuusa. MueprHocts ten. Ilepseiit 3akoH Hbrotona. B3aumonericteue ten. Macca —
cKaysipHas BenuuuHa. [InoTHOCTs BemecTBa. Cuina — BEKTOpHas BelW4yuMHA. BTOpol 3akoH



Hrerotona. Tperuit 3akon Hetotona. [IBuxenue u cuibl. Cunna ynpyroctu. Cuna tpenus. Cuna
TSKECTU. 3aKOH BCEMUPHOTO TsroTeHus. LlenTp Tsokectu.

Hasnenune. AtmocdepHoe npaBnenue. 3akoH Ilackamsa. 3akoH Apxumena. YcioBue
IJIaBaHUs TeJl. Y CJIOBUS pAaBHOBECHS TBEPJOTO TEa.

Tema. 3axonvl coxpanenus.

Nmmnynbe. 3akoH cOXpaHeHHs UMITYJbca. PeakTuBHOE IBUKEHHE.

Kunernueckass »sHeprus. Pabora. IloreHumanbHast »Heprus. MoOIHOCTb. 3aKOH
COXpaHeHUs MexaHudeckoi sHeprun. [Ipocteie Mexanu3mbl. Koaddumment nonesnoro neictpus
(KIL). Bo3oOHOBISIEMBIE HCTOYHUKH YHEPTUH.

Mexannueckue kosiebanus. Pesonanc. Mexannueckue BoHbI. 3BYK. Vcnonb3oBaHue kojaebaHuit
B TEXHUKE.

Pa3nesn. Mexanuveckue KoJie0aHUsI U BOJIHBI.

Tema. Mexanuueckue Koiedanus

Mexannueckue kosiebanus. Pesonanc.

Tema. Mexanuueckue 60Hbl. 38YK.

Mexanudeckue BOJHBL. 3BYK. Mcnonbp30BaHue KOJCOAHHI B TEXHUKE.

Pa3nen. DiekTpOMarHuTHbIE KOJIeOAHUS U BOJIHBI.

DNeKTpOMarHUTHBIC KoJIeOaHwMsI. DIIeKTpOMarHUTHBIE BOJTHBI. Brnusiaue
ANIEKTPOMATrHUTHBIX H3TyICHUHN Ha KUBbIE OPTaHU3MBI.

[IpuHIUTIBI PaIUOCBSI3U U TEICBUICHUS.

Pa3nen. CBeToBbI€ SIBJICHUSA.

Tema. 3akonvl pacnpocmpaneHusn ceema
CBer — anekTpomarHuTHas BojHa. [IpsimonmHeitHoe pacnpocTpaHeHue cBeTa. OTpakeHUuEe U
npenomiieHue ceera. [lmockoe 3epkaio.

Tema. Jlunzel u onmuueckue npuodopsvl
JInnzel. DoKyCcHOE pacCTOSTHUE U ONTUYECKas criia TuH3bl. Dopmyna ToHkoM auH3bL. [lomydenue
M300pakeHUsT B TOHKUX JIMH3aX. OnTHYeCKHe MPUOOPHI.

Tema. Paznoscenue 6en020 ceema 6 cnekmp
Jucnepcus cera.

Pa3nen. KBanroBbie siBJIeHUSA.

Tema. Hcnyckanue u no2ioujenue ceema amomom
Crpoenune aroma. Ilnanerapnass monenb atoma. KBanTtoBbeie noctynarsl bopa. JluneituaTteie
CIEKTpBHI.

Tema. Cmpoenue amomnozo aopa

AtomHoe sapo. CoctaB atomHoro sipa. Snepusie cunbl. Jlegekt macc. DHeprus cBsizu
aTOMHBIX siaep. PannoakTuBHOCTh. MeTOIbl pEruCTpalliy SI€PHBIX U3JIYUYECHUN.

Tema. HAoepnvie peakyuu

SnepHbie peakiuu. AnepHbiil peakTop. TepMosiiepHbIE PEaKIIHH.

Brnusinue paguoakTUBHBIX U3ITyYSHHH Ha )KUBBIE OPraHU3MbL. DKOJIOTHUECKUE POOIEMBI,
BO3HUKAIOIIME MPU UCIIOJIH30BAHUN ATOMHBIX 3JIEKTPOCTAHIIUMN.

MesknpeaMeTHbie CBS3H.

N3yuenue Kypca OCyHmIECTBISETCSA C YUETOM COJIEPKATEIbHBIX MEKIPEIMETHBIX CBA3EH C
KypcaMH MaTeMaTUKd, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMO006 HAYYHO20
no3HaHuA: SBICHUE, Hay4yHbId (akT, TUnore3a, (Qu3uveckas BeIMYMHA, 3aKOH, TEOpUs,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE, MO/IENb, U3MEPEHUE.

Mamemamuxka: penieHie cucTeMbl ypaBHeHui. JlunHeiHas ¢yHkuus, mnapabona, UX
rpaduku u cpoiicTBa. TpuroHomerpuyeckue (hyHKIMU: CHHYC, KOCHHYC, TaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO. BEKTOpbI M HMX NPOEKIMHU HA OCH KOOPAMHAT, CIOKEHHE
BEKTOPOB.



Buonozusa: Mexanu4eckoe IBKEHHUE B KUBOU Mpupoje, TudQy3us, 0cMOC, TEII00OMEH
KUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKPY)KAIOIIEH  Ccpeabl,  yTHUIM3aLUs
OMOOPTraHMYECKOTO TOIUIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTsKCHUC U KAITWJIJIAPHBIC ABJICHUS B IPUPOJAC, SJICKTPUICCKHUEC ABJICHHUA B JKUBOM npupoac.

Xumua: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, NoJydeHHe HaHOMATEepPHaJlOB, TETJIOBbIE CBOMCTBA TBEPABIX TEJI, XKUJKOCTEH U
ra3oB, JKUJKUE KPUCTAIUIbI, SJIEKTPUUECKHUE CBONCTBA METAJLIOB.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPBI, 0APOMETpP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHue JABWKEHUH C UCIOIb30BAHUEM MEXaHH3MOB, YIET CyXOTro
U OKUJKOTO TPEHMsI B TEXHHUKE, CTaTUUYECKWE KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCprKIII/H/I), HCIIOJIb30BAHUC 3aKOHOB COXPAHCHUSA MCXAHUKH B TCXHUKC (FI/IPOCKOH, BOI[OMéT
U Jpyrue), JBUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBON XOJIOJAWJIbHUK,
KOHAWIIUOHED, TEXHOJIOTUHU MOJIy4CHUA COBPCMCHHBIX MaTcpuaios, B TOM quciie
HAaHOMATEpUAJIOB, U  HAHOTEXHOJOIMM,  DJIEKTPOCTaTHYECKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, TA30PA3PAIHBIC JTAMIIBI, TOTYITPOBOJHUKOBBIE MPUOOPHI, TATbBAHHKA.

TEMATHYECKOE IINTAHUPOBAHUE C YYETOM INPOI'PAMMBI
BOCIIMTAHUA

Paznen: «Mexannueckue siBiaenus» (20 u)

1 MexaHu4eckoe ABUKEHUE U CTIOCOOBI €r0 OMUCAHUS 7
2 B3aumoelicteue Ten 6
3 3aKOHBI COXPaHCHHS 7
Paznen: «MexaHndeckue KojieoaHusi 1 BOJHBI» (5 )

1 MexaHn4yeckue KoJieOaHus 3
2 MexaHu4ecKre BOJHBI. 3BYK 2
Paznen: «JeKTPOMArHMTHOE 1M0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI» (1 1)

1 | DIeKTPOMArHUTHOE 1OJIE M YTEKTPOMATHUTHEIE BOJHEI |1
Paznen: «CBeroBbie siBjaeHus» (5 )

1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 2
2 JIuH3BI 1 onrTHYECKUE TPHOOPHI 2
3 Paznoxenue 6enoro cBeTa B CEKTP 1
Paznen: «kKBantoBblie siBjaeHus1» (4 1)

1 Hcnyckanue v MorjoneHue cBeTa aroMoM 1
2 CrpoeHue aToOMHOrO sipa 2
3 SnepHble peakuu 1
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