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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbprare uzyueHus UMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
y oOyuaronierocss OyayT chOpMUPOBaHbI CIEAYIONINE JUYHOCTHbIE Pe3yJbTAThI
B YaCTHU:
1)maTpuoTHYECKOTO BOCTIMTAHMS
. IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(u3NYECKON HAYKH;
. IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCHMCKUX YIEHBIX--(U3HKOB,;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
o TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
o OCO3HAHHE BAXXHOCTU MOPAIbHO--3THUYECKUX MPUHLHUIIOB B AEATEIbHOCTU
Y4EHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
. BOCIIPUSITUE ICTETUYECKUX KAueCTB (DM3UUYECKOU HAyKHU: €€ TrapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

. OCO3HaHWE IEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEH COCTaBIAIOLLECH
KYJIBTYPBIL;

. pa3BUTHE HAYYHOM IF0O03HATENLHOCTH, MHTEpeca K HCCIE0BATEIIbCKOM
NS TENBHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI M IMOIHOHAJIBHOT0 0JIATONOJIy YU

. OCO3HaHWE IIEHHOCTH Oe30MacHOro obpaza >KM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOrO0 TOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIHUX YCIIOBUSX;

. c(OpMUPOBAHHOCTh HaBbIKA pPEQIIEKCUU, MPU3HAHHE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

. AKTHUBHOE y4YaCTHE B PEIICHUM IPAKTHYECKUX 3a1ad (B paMKaxX CEMBH,
o0pa3oBaTeNbHON OpraHu3aIu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOU
HANPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCIe U (PU3HMUECKUX 3HAHUN;

. MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;
7) 3K0JIOrH4€CKOro BOCIIMTAHMSA
. OpHMEHTAIlMs Ha NPUMEHECHHE (PU3MYECKUX 3HAHHMM I PEIICHHUS 3a1ad B

00JaCTH  OKpyXKaromleil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLLEW CPEJIbI;



. OCO3HaHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
peleHus;

8) amanTanMm K W3MEHSIIOIIMMCS YCJOBUAM CONUAJIBHOW W NPHUPOAHOI
cpeabl:

. HOTPeOHOCTh BO B3aUMOJICMCTBUU TPU BBINIOJHEHUU UCCIEAOBAHUHA U
POEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

o MOBBILICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIeSITEIIbHOCTD;

o noTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAaHUM, B TOM  YHCIE
(dbopMyIHpOBaTh UEH, IOHATHS, TUIIOTE3bI O PU3UIECKUX OOBEKTAX U SBJICHUSX;

. Oco3HaHME Je(QUIMTOB COOCTBEHHBIX 3HAHMM ¥ KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

J IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPHOOPETEHHWH HOBBIX (PU3MUECKHX
3HAHUI;

o CTpEMJICHHE aHAJIU3UPOBATh U BBIBIATH B3aUMOCBS3H MPHUPO/bI, 00IIECTBA
Y SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHUIA;

o OLICHKa CBOUX JEMCTBHM C YYETOM BIMSHHUS Ha OKpPYXAlOUIYI0 cpendy,
BO3MOJKHBIX TJI00ATBHBIX TIOCTIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynapTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaromierocst Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBnle Jjornyeckue a1eiicTBUA:

. BBISIBJISITH W XapaKTEPHU30BaTh CYIICCTBCHHBIE TIPHU3HAKH OOBEKTOB
(stBICHUIN);

. yCTaHABIIMBATh CYIIECTBEHHBIM TNpPHU3HAK KJIACCU(UKAIIMHA, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpHBacMbIX (haKTax,
JTaHHBIX W HAOJIIOICHUAX, OTHOCAIIMXCSA K (DU3HUUCCKHUM SIBIICHUSIM;

. BBISIBJISITH TIPHYUHHO--CJICICTBEHHBIC CBSI3W NP HM3YYCHUH (DHU3HUUCCKHUX

SBICHUN W TIPOLIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAaHUEM JICHYKTUBHBIX W
WHAYKTUBHBIX ~ yYMO3AKIIOYCHWW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

. CaMOCTOSTENIbHO BbIOMpATh CrOco0 perieHus: yueOHOl (u3nuecKkon 3aaauu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOSINETO C
y4€TOM CaMOCTOSATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBrie ucciienoBarejbCKue 1eCTBUSA.
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o HCIIOJIb30BaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ HHCTPYMCHT IIO3HAHUS

. IPOBOJIMTH IO CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bu3NYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBIICHUS;

. OLICHMBaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh  HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

. CaMOCTOSTENbHO (HOpMYTUPOBaTh 000OIIEHHSI M BBIBOJABI MO PE3YJbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

. MPOTHO3MPOBaTh  BO3MOXKHOE  JalibHEiInee  pa3BUTHE  (PU3UUECKHUX

MPOIIECCOB, a TaKXK€ BBIABUTATh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:
. MPUMEHSATh Pa3IMYHbIE METOJbl, HHCTPYMEHTBHI M 3alpOChl MPU MOUCKE H
ot6ope nHpOpMAIUH WK JAHHBIX C YUETOM MPEJIOKEHHON yueOHO# Ppu3ndeckoit
3aJ1a4u;

. aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;
. CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMabHYIO  (OpMy  TIpeICTaBIICHUS

uHOpMAIIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

. B XOJe OOCYXJeHUs yuyeOHOro marepuana, pe3yJbTaToB J1abOpPaTOPHBIX
paboOT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI W
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3a7a4dl W IOJJCpKaHUE
01arokeIaTeaIbHOCTH OOIICHUS;

. COTIOCTAaBIIATH CBOM CYXKJICHHUS C CY)KICHHUSIMH JPYTHX YYACTHUKOB JHAIIOTA,
oOHapYyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3UITHI;

. BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

. nyOJUYHO MPEACTABIATh PE3yJbTAaThl BHIMOJHEHHOTO (DU3UYECKOTO OTMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

. MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYaTbHON
paboThI PU PEIICHUH KOHKPETHON (PU3UUIECKOM MPOOIeMBI;

. NPUHUMATH 11€JTM COBMECTHOM JEesATEIHbHOCTU, OPTaHU30BBIBAThH JACHCTBUSA 110

e€ JOCTWKEHHUIO: PpaCIpelessiTh POJH, OOCYXKIaTh MPOIECChl W PE3yJIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

. BBHITIOJTHATH CBOIO YacTh palOTHI, TOCTHTrasi KaYeCTBEHHOTO pe3yjbTaTa IO
CBOCMY HAIPaBJICHUIO W KOOPIWHUPYS CBOM JCHCTBUS C APYTHMMH YJICHAMH
KOMaH/IbI,

. OIICHMBATh KA4YeCTBO CBOETO BKJAJga B OOIMMK TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSATEIILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMO,ICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

. BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX IS
pereHns Gu3nIecKuX 3HaHWM;
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. OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOAAX  MPHUHITUS  PEIICHUIN
(MHAMBUAYaTbHOE, IPUHSATUE PEIICHUS B TPYIINE, IPUHATUE PEIICHU TPYIIoi);

. CaMOCTOSITENIbHO COCTaBIIATh aJTOPUTM pelieHus (HU3NYEeCKOr 3aaauu Wiu
IiaHa MCCIENOBaHUA C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;

. Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

. JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Npejiararh IjiaH €€ N3MEHEHNUS,

. OOBACHATH  NPUYMHBI  JIOCTHOKEHHS  (HEJOCTHIKEHHS)  PEe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIE B XOJ BBIITOJHEHHS

(buU3MYECKOTO HCCIEeOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

o OOCHHUBATL COOTBCTCTBUC PC3YyJIibTAaTa LCJIN U YCIIOBHUAM,

. CTaBHUTHL ce0s1 HA MECTO APYIroro 4CjaoBCKa B XO0AC CIIOpa WUJIN JUCKYCCHH Ha
HaY4YHYIO TCMY, IOHUMATb MOTHBbLI, HAMCPCHUA U JIOTUKY IPYyIoro,

. IIpU3HaBaTb CBOE IIpaBO Ha OIHI/I6Ky IIpu PCIICHUN (1)I/ISI/IT-IGCKI/IX 3aJa4 UJIN B

YTBEPKACHUAX Ha HAYYHBIC TEMBI U TAKOE )K€ IPABO APYroro.
IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOydeHus B 8 KJjacce MpeaMeTHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCSI YMEHUH:
. WCMOJIb30BaTh MOHSATHS: MAacca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JBHKCHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTALUINYECKUE U
aMmopdHbIe Tella, HACBHIIMICHHBIM W HEHACBHIIICHHBIM TMap, BJIAXKHOCTH BO3AYXa,
TeMIlepaTypa, BHYTPCHHSII DHEpPrus, TEIUIOBOM JBUTaTElb, 3JIEMEHTAPHBIN
ANEKTPUYECKUN 3apsii, DJEKTPUUYECKOE T10JIe, MPOBOJHUKA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

. pa3nuyaTh SABIEHMS (TEIUIOBOE paACIIMPEHUE M CXaTHe, TEeIulonepenaya,
TEIJIOBOE pPAaBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SBJICHHS, HCIapeHHUeE,
KOHJIEHCAlMs,  IUIaBJIEHHE,  KpUCTauM3alus  (OTBEpACBAaHUE),  KHUIICHUE,
Terlonepesaya (TEIONPOBOIHOCTb, KOHBEKIMS, U3IIyYEHHE), DIEKTPU3ALUs Tell,
B3aMMOJICUCTBUE 3apAJIOB, TEUCTBHS IEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JE€HCTBHUE MArHUTHOTO IOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAs MHAYKIMS) [0 ONMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3HMUECKOe SBICHHUE;

. pacrio3HaBaTh  MPOSIBJIGHUE  W3YYCHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpYXalollleM MHUpe, B TOM 4Yucie (QU3NYECKue SBICHHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBIC SIBIICHHSI B MPUPOJIE, KPUCTAIIbI B
npupoae, wu3nydeHue CoiHIla, 3aMep3aHWe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHU€ POCHI, TYMaHa, WHEs, CHETa, MJIEKTPUUECKUE SBIICHUS B aTMOchepe,
AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJTH, Jpeid IMOITOCOB,



pOJIb MarHUTHOTO TIOJSI IS JKU3HU Ha 3emile, TMOJISIPHOE CHSHUE, MPU 3TOM
NEPEeBOAUTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUM;

. ONKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3UUECKHUE SIBJICHUS, UCIIOIb3YS
¢usznyeckue BENUYMHBI (TeMmmepaTypa, BHYTPEHHSS SHEPrus, KOJMYECTBO
TEIUIOTHI, YACJbHASA TEIIOEMKOCTh BEIECTBA, YJIEIbHAs TEIUIOTA IUIaBICHUS,
ylenabHas TEIoTa MNapooOpa3oBaHMs, yJelbHAas TEIUIOTa CropaHUs TOIUIMBA,
KO(QQUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BII&KHOCTb  BO31yXa, DOIEKTPUYECKUM 3apsll, CHUIIa TOKA, DIIEKTPUYECKOE
HaIIpsDKEHUE, CONIPOTUBIICHUE IPOBOJHUKA, YIAEIBbHOE COIPOTUBIICHUE BEILECTBA,
paboTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA), MpPU OMNHCAHUU IMPABUIBHO
TPaKTOBaTh (DU3MUECKHI CMBICI MCHOJIB3YEMbIX BEIWYUH, OOO3HAYCHHS U
EAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C APYTMMH BEIUYMHAMH, CTPOUTH IpauKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

. XapaKTepu30BaTh CBONCTBAa T, (PU3NYECKHE SIBICHUS M TPOIECCHI,
MCIIOJIb3Ys OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KUHETUUECKON TEOPUU CTPOCHUS
BEILIECTBA, MPUHIIMI CYINEPIO3UIMU TMoJied (Ha KAa4YeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsana, 3akoH OMa [1d yyacTka uenu, 3akoH J[xoynia—JIenna, 3akoH
COXpPAHEHMSI DHEPruH, MPU STOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

. OOBACHATh (PU3MYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyaluld MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTMYECKHX IIaroB
c onopod Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemaTh pacu€THble 3aa4u B 2—3 NEHCTBUSA, UCIIONb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHAJINM3a YCJIOBMS 3a1adyd
3aMKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX [JISl pELICHUS
3a/layd, BbBIOMpaTh 3aKOHbl W (GOpPMYJbl, HEOOXOAWMBbIE 1Jsi €€ penieHus,
MPOBOJUTH PACUETHI U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3HUUYECKON BETMUMHBI
C U3BECTHBIMU JaHHBIMU;

. pacno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXHO PEIIUTh MpPU T[OMOIIH
bu3MYEeCKuX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BbIJCIATH
MIPOBEPSAEMOE TPEAIIOIOKEHNE, OLECHUBATh MPABWIBHOCTh IMOPSAJKA MPOBEACHUS
VCCIICIOBAHNsI, 1€J1aTh BbIBOJBL;

. MIPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (DU3NUECKUX SBJICHUN WU (PU3HMUECKUX
CBOMCTB Tei (KamwUISpHbIE SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0bEMa, TeMmrepaTypbl, CKOpPOCTH TIpollecCca OCThIBAaHUS W HarpeBaHus IIpHU
M3JIy4YEHUHU OT IIBE€Ta H3JIyYarolie (MOrIolameil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUS] BOJBI OT TEMIEPATYpPhl KUJIKOCTH M IUIONIAAM €€ TOBEPXHOCTH,
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ANEKTpU3alUs TE€I U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyalM3alllsi MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATEINSI MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSiEMbIE
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 000pyI0oBaHUS,
OIMKCHIBATH XOJI ONBITAa U (POPMYITUPOBATH BHIBOJIBI;

° BBIIIOJIHATDE IIPAMBIC U3MCPCHUSA TCMIICPATYPhI, OTHOCHUTEJIBHOM BIIQYKHOCTHU
BO3yXad, CHUJIbI TOKA, HAIIPSAKCHHUA C HCIIOJIB30BAHHUCM aHAJIOT'OBBIX HpI/I60p0B )41
JaTIUKOB (1)H31/I‘{CCKI/IX BCJIMYUH, CPAaBHUBATH PC3YJIbTAThI I/IBMCPGHI/II\/’I C y‘-IéTOM
BaﬂaHHOﬁ a0COJIFOTHOM IMOTPCHIHOCTU,

. IPOBOJIUTH UCCIIEJOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BETUYHMHBI OT
JIpYyroi C HUCHOJb30BAaHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOr0 CEYEHHSI WU YIECIBHOIO
COIPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, MIAYIIErO 4epe3 MPOBOJHUK,
OT HAaNpsDKEHWS Ha MPOBOJAHHUKE, HCCIECJOBAaHUE IIOCIEHOBATEIBHOIO U
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
coOupaTh YCTaHOBKY U BBIIOJIHATh MU3MEPEHUS, CIIEeIysl MPEJI0KEHHOMY IUIaHY,
(UKCUpPOBATH PE3yJIbTATHI MOJYYEHHON 3aBUCUMOCTU B BUJE TaOIUI] U Tpa(UKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM HCCIIEOBAHUS;

. OPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEIUYUH (yJeibHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, paboTa U MOIIHOCTH
AIEKTPUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHHMsI, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd NPEMJIO)KEHHOW WHCTPYKIMH, M BBIYUCIATH 3HAUYECHHE
BEJIMYMHBI,

. coOJI0/1aTh MpaBHia TEXHUKU 0€30MacCHOCTH NP paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;
. XapakTepu30BaTh  NPHUHLMIIBI  JEHCTBUSL  M3YYEHHBIX MPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONUCaHHA (B TOM 4YHCIE: CHUCTEMA
OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIEepMETp, BOJIBTMETP,
CUETUMK  DJIEKTPUYECKOM  DSHEPruM,  DIEKTPOOCBETUTENbHbIE  MPHUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPETOXPAHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKA), HCIONb3Ys 3HAHUS O
CBOMCTBaxX (pU3NUECKUX ABJICHUNA U HEOOXOAUMbIEe (PU3NUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIIbHbBIC
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIAKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHErO  CrOpaHus,
ANIEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIGKTPUYECKHX Iened ¢
MOCJEAOBATENBHBIM W TApAJUICIIbHBIM COCAWHEHHEM DJJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1ETEH;



. MPUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMEPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >XKU3HU sl OOecrieyeHus
0e30MacHOCTU MPHU OOpaIllEeHUH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKpY’KaroUIEeN Cpeae;

° OCYHICCTBIIATDH ITOUCK I/IH(i)OpMaHI/II/I (I)I/IBI/I‘IGCKOI‘O COACPKaAHUA B
I/IHTepHCTe, Ha OCHOBC MMCIOIIHUXC 3HAaHUU U HyTéM CpaBHCHUA OOIMOJTHUTCIIBHBIX
HNCTOYHHUKOB BBIACIIATDH I/IH(bOpMaHI/II-O, KOTOpasa ABJIACTCA HpOTHBOpC‘IHBOﬁ U
MOJKET OBITh HGI[OCTOBCpHOﬁ;

. UCIOJI30BaTh MPHU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKAHHUS, CIIPABOUYHBIE MaTEpHaIbl, PECYPChl CETU
WUuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

. co3/aBaTh COOCTBEHHBIE IMHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000111ast uHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DU3UUECKOTO COACpPKaHUs, B
TOM  4Wcle  MyOJNMYHO  MPEACTaBISATH  Pe3yJbTaTbl  MPOEKTHOM WU
HCCIIEIOBATEIILCKOU IESITEIbHOCTH, IIPU TOM IPAaMOTHO HUCTOJIb30BaTh U3YYEHHBIN
NOHATUUHBIM  anmmapar  Kypca  (U3UKH,  CONPOBOXKAATh  BBICTYILJICHUE
IIPE3CHTALUEN;

. OpU  BBINIOJIHEHUH Y4YEOHBIX TPOEKTOB W HCCIENOBaHUN (HU3HUUECKUX
MPOLIECCOB  paclpeieNiaTh O0S3aHHOCTH B Tpymnmne B COOTBETCTBUU  C
MOCTaBJICHHBIMM 33/1a4aMH, CJIEAUTh 32 BBINOJHEHUEM IUIaHA JCHUCTBUI U
KOPPEKTUPOBATh €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEIbHOCTh
IPYIIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJACICTBUE, MPOSIBIISS TOTOBHOCTh
paspeniatb KOHMIUKTHI.

K koniy oOydenuss B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:
. UCIIONb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MarepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIHPHOCTh MEXaHUYECKOTO JIBIKEHUS, neopmanus (yrnpyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3KH, MEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWsT W BOJIHBI, 3BYK, MH(Pa3ByK U
yIIbTPa3BYyK, JJIEKTPOMATHUTHBIC BOJIHBI, ITKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIBHO30PKOCTb, CIIEKTPBI MCITYCKaHUS W TIOTJIOMICHHUS, alb(a-,
OeTa- ¥ raMMa-U3Iy4YCHHS, U30TOIIbI, S/IEPHASI SHEPTETUKA;

. paznuyaTh ABJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE MaJIeHHE
TE€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHUE TEJl, PEAKTUBHOE
JBUKEHHUE, KOJIeOaTenbHOE ABMKEHHUE (3aTyXaloIlIKe U BbIHYK/ICHHBIE KOJIeOaHus),
PE30HAaHC, BOJHOBOE  JBWKEHUE, OTPAKEHHE  3BYyKa, MPAMOJHMHENHOE
pacnpoCTpaHEHUE, OTPaXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
8



OTPAKCHUC CBCTA, PA3JIOKCHUC 0eJoro cBeTa B CIICKTP M CJIOKCHHUC CIICKTPAJIbHbIX
OBCTOB, AUCICPCHUA CBCTA, CCTCCTBCHHAA PpPaJWOAKTHBHOCTb, BO3HHKHOBCHHC
JIMHEUYATOTO CIICKTpa I/IBJ'Iy‘{CHI/IH) IO OIIMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC @HSHHCCKOC SIBJICHHC,

. pacmo3HaBaTh  NPOSBICHWE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYyXaroleM MUpe (B TOM yucie (HU3NYEeCKue SIBICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, ABWKEHUE TUIAHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE JBHKECHHUE KUBBIX
OpPraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOJIOTHYECKOE
NENUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO U3ITyYECHHH,
€CTECTBEHHBIN PAaJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHUOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3ITy4CHUN Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B Y4COHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

. OMKCHIBATh M3YYECHHBIC CBOWCTBA T M (U3UUECKHUE SIBICHUS, UCIIOIb3YS
busznueckue BENMYMHBI (CpeIHSiE W MIHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIKCHUHU, YCKOPEHHE, IepEeMEIeHUE, yTh, YTIIIOBas CKOPOCTD,
CHJIa TPEHUS, CUJla YNPYTrOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOMHOTO IMaJeHus,
BEC Teja, WUMITYJIbC TeJla, MMITYJIbC CHJIBI, MEXaHW4YecKass padoTa W MOIIHOCTD,
MOTCHIIMAIbHASL JHEPTUs Teja, TMOMHATOTO HaJI IOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIBHASL JHEPTUS CKATOW TMPYKUHBI, KWHETUYECKAs DHEPTrHus, IOJHas
MEXaHUYeCKas YHEPTHUs, IEPHOJ M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUS CPEJbl), MPHU
OMMCAHUH TPABHIIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIb3YEMBIX BEIIWYUH,
o0O3HaueHUss W eAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

. XapaKTepu30BaTh CBOWCTBAa T, (PU3NYECKHE SIBICHUS M TIPOIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUIT
CYyNEepHO3ULUA CHUJI, MPUHLIHUI OTHOCUTEIbHOCTH ['anmunes, 3akoHbl HprOTOHA,
3aKOH COXPaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPETOMIIEHUS CBETA, 3aKOHBI
COXPaHEHHMS 3apsAJ0BOIO U MACCOBOIO YHUCEN MPU SAJECPHBIX PEAKIUAX, MPU FTOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3aMUCHIBATH €r0 MAaTEeMaTHUYECKOE
BBIpAXKEHUE;

. OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I11aroB
C onopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3UYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

. pemaTth pacuy€THbIC 3a/1aun (ONMUPAIONIUECS HA CUCTEMY U3 2—3 ypaBHEHUIN),
WCITOJIB3YsI 3aKOHBI U (DOPMYITBI, CBS3BIBAIONINE (DU3HUECKIE BETUYHHBI: HA OCHOBE
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aHali3a yCJOBH:A 3ala4M 3allMCbIBATh KPATKOC YCJIOBHC, BBIABIIATH HCJAOCTAKOIINC
WK U30BITOYHEIC JaHHBIC, BBI6I/IpaTB 3aKOHBI U (i)OpMy.IIBI, HCO6XOI[I/IMLI€ JJIA
PCIICHUA, IIPOBOAUTDH paC‘IéTBI N OHOCHHBATL PCAIMCTUYHOCTL IIOJIYYCHHOI'O
3Ha4YCHUA (I)I/ISI/ILIQCKOI\/’I BCJINYNHEI,

. pacrmo3HaBaThb NPOOJEMBI, KOTOPbIE MOXXHO pEUIUTh NpHU  TTOMOIIU
(¢u3NYECKUX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAIIOIIOKEHHUE, OLEHUBATh IIPABUIBHOCTH IOpsAJKa IPOBEACHUSA
UCCIIEIOBaHMsI, J1€1aTh BBIBOJBI, MHTEPIPETUPOBATh PE3YJIbTAaThl HAONIOJECHUN U
OIIBITOB;

. IPOBOJIUTH ONBITHI IO HAOIIOACHNIO (PU3NYECKUX SIBICHUM WM (PU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIUH,
3aBHCHUMOCTh IepHoa KoleOaHUN MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U
KECTKOCTU TMPYXKUHBI U HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX KOJECOaHUH,
OpSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, Pa3jioKeHHE OeJIoro cBeTa B CIIEKTP,
U3y4EHUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajie M CBOICTB HM300pa’KeHUs
npeaMera B coOuparolied JuH3€, HaONI0JACHHWE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYEHHMs): CAMOCTOATEIBbHO COOMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMs1, OMUCHIBAThH X0/ ONbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBATH
BBIBO/IBI,

. OPOBOJUTh NPU HEOOXOJUMOCTHU CEPHUIO MPSMBIX HU3MEPEHHM, OmNpenesss
CpellHEee 3HAaYeHUEe U3MEepsSeMOM BEIMUYMHBI ((POKYCHOE paccTosiHuEe coOuparouieit
JIMH3BI), 000CHOBBIBAThH BHIOODP cI1Ooco0a u3MepeHus (M3MEepUTEILHOIO MpUdopa);

. OPOBOJUTh  HUCCIIEOBAaHUE 3aBUCUMOCTEH  (U3MUYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadaJlbHOM CKOPOCTH, Tepuojaa KojeOaHui
MaTEeMaTUYeCKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MaJeHus M yria MOpeJoOMJIEHHs OT Yyrjia TMaJieHusd): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieaTh BBIBOJIBI 1O PE3YJIbTATAM UCCIIEOBAHUS;

. MPOBOAUTL KOCBEHHbIE U3MEpEeHUs (PU3NuecKux BeauuyuH (CcpemHss
CKOPOCTh M YCKOPEHHE Tejla IPU PABHOYCKOPEHHOM JIBUKECHHUHU, YCKOPEHUE
CBOOOJIHOTO TMaJICHUs], KECTKOCTh MPYKUHBI, KOAPOUIMEHT TPEHUS CKOJIbXKECHHUS,
MexaHuveckas paboTa M  MOIIHOCTh, 4YacToTa M NEpUOJ  KoyieOaHUi
MaTeMaTUYECKOr0 U TPYKMHHOTO MAasTHHKOB, ONTHYECKas CHUJIa coOuparouien
JUH3BI,  PAJANOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHS,  COOHMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBINOJIHATHh U3MEPEHUS, CIEAYS MTPEIITI0KEHHOU
MHCTPYKIHH, BBIYMCIATh 3HAYCHUE BEIMYMHBI U AHAIM3UPOBATH IOJYYEHHBIE
pEe3yJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

. coOMI0/IaTh MpaBwia TEXHUKH O€30MacHOCTH TIPpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
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. pa3nauyaTh OCHOBHBIE MPHU3HAKA M3YyYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuagbHas TOuKa, aDCONIOTHO TBEPJOE TEJIO, TOUEUHBIH UCTOYHHUK CBETA, JIyY,
TOHKas JIMH34, INIAaHETapHAasi MOJIEIIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTIO S7pa;

. XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX INPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOWA HAa HMX OMHMCAHMS (B TOM YHUCIE: COUIAOMETP,
JATYMKU T1OJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, IXOJOT, OYKH, IIEPUCKOIIL,
¢oToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), wucnonp3ys 3HaHMS O CBOWCTBAaX (DU3MYECKUX SBJICHUU U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pelieHnn y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbI MJisi IMOCTPOEHUs
M300paKEHUI B INIOCKOM 3€pKaJie U cCOOMparoiei JTMH3E;

. IMPUBOUTH NMPUMEPHI (HaX0AUTh HHOOPMALIHIO O TIPUMEpax ) MPaKTHIECKOTO
WCIIOIB30BaHUs (PU3UYCCKUX 3HAHWK B MOBCEIHEBHOM >KU3HM ISl 0OeCTICUCHUS
0€30MacHOCTH TPpU OOpaIlleHUH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXpPAaHCHHS 37I0POBbSI M COOJIOJCHHS HOPM OKOJOTHMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

. OCYIIECTBJISTh TMOUCK HUHPOpMauUu  (PU3UYECKOTO  COACpKaHUSA B
HNuTepHeTe, caMOCTOSITENIbHO (OPMYIUPYsT TOMCKOBBIM 3ampoc, HAXOAWUTh IyTH
OTIpEJICJICHHS] JOCTOBEPHOCTH TMOJIYYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIIUXCS
3HAHWU U TIOTIOJHUTEIHHBIX UCTOUYHUKOB;

. UCIIOJIb30BaTh MPU BBHITOJHCHUU YUYCOHBIX 3aJlaHUM HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (pu3MUecKoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, peCYpChl CETH
HNHTepHer, BiageTh NpuéMaMyd KOHCIEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBICE M YCTHBIC COOOIICHHS HAa OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
MPEACTABIATh PE3YyJbTaThl MPOEKTHOM WM MCCIENOBATENbCKONW AEATEIbHOCTH,
[P 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN annapar u3y4aemMoro
pasznena (U3MKA UM COMPOBOXKAATH BBHICTYIJICHWE TMpE3CHTAIMell ¢ y4EToOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

COJEPXAHUME OBYUYEHUA
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8 KUIACC

Pa3znen 1. TemyioBblie ABJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucranmnnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe pacliupeHue U ckaTue.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
gactull. BHyTpenHsii sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH DSHEPTHUU:
Terionepeaaya 17§ COBEpLICHNE paboTHI. Bunbt TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.

KonunuectBo Temnotel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBienue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIABJICHHSI.

BiiaxxHOCTh BO31yXa.OHEPIrus TOIUIMBA. Y J€IbHAS TEIUIOTA CTOPAHMSL.
[Tpunumnsl padotel TermnoBbix ABurateneit KI1/ remnoBoro nqeurarens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUSI SHEPTUHU B TEIJIOBBIX POLIECCAX.
Jemoncmpayuu.

1. HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

2. Habmonerune nuddysun.

3. Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBJICHUM.

4, HabGnronenue TemioBoro paciumpeHus Tedl.

5. M3MeHeHne naBiieHWS raza INMpd H3MEHCHUHW O0BhEMa W HAarpeBaHUU WIIU
OXJIAXKICHUU.

6. IIpaBuna uaMepeHus TeMIIEpaTyphl.

7. Bune! Tennmonepenayu.

8. OxnaxaeHue mpu COBEPIIECHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
11. HaGmroneHnue KUmeHUs.
12. HabGnroaeHue mocTOsSHCTBA TEMIIEpaTyphl MIPH TIJIaBJICHUH.
13. Mojenu TeIIOBBIX ABUTaTENCH.
Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJIOJAHOW W
ropstYeN BOJIBL.

2. Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

3. OrnpeneneHrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.
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Pasnen 2. JiekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsanaoB. BzaumopeicTehe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe mnoJie. Hanpsoxk€HHOCTh 3iiekTpudeckoro mnoiist. [IpuHnmn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenue aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOr0 3apsija.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpSOKEHUE.
ComnpoTuBiieHHE NPOBOJHHUKA. YEJIbHOE CONMPOTHUBJIECHUE BemlecTBa. 3akoH OMa
o ydactka uend. llocienoBarenbHOe W MapallIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpudecKre 1Ny U MOTPEOUTENH IIEKTPUIECKO sHepruu B ObITy. KopoTkoe
3ambikanue. Kongencarop.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JJIsl )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSTHHOTO TOKa. VCIOJIb30BaHMWE JJIEKTPOABUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Hemoncmpauuu.
DJIeKTpU3aIus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeriCTBUS DIEKTPUYECKOTO TOKA.
0. DJEeKTpUYECKHI TOK B KHUJIKOCTH.
11. T 'a3oBwIit pa3ps.
12.  W3MepeHHe CUIIbI TOKA aMIIEPMETPOM.
13. HM3mepeHue 3IEKTPUUECKOTO HATPSHKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBIICHHUIA.
15. BzaumopeicTBHE NOCTOSIHHBIX MATHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTHU Pa3/IeICHUS TOJIOCOB MarHUTA.
17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmmiT OpcTena.

HROooo~NoORwWNE
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19. MarauTHOE 1oJIe TOKa. DIEKTPOMATrHHT.

20.  [leiicTBME MarHUTHOTO MOJIsi HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTraTeNb MOCTOSHHOTO TOKA.

22. MHccnenoBaHue sSIBIEHUS AIEKTPOMArHUTHON UHIYKIIUH.

23.  Omnprter dapajes.

24. 3aBUCHUMOCTb HAIpaBJIEHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHHA €ro
BO3HUKHOBEHUSI.

25.  DueKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. CO6opka u mpoBepKa pabOoThI MEKTPUUECKOH e MOCTOSHHOTO TOKA.

2.  H3mepeHue u peryivpoBaHHUE CUJIBI TOKA.

3.  H3mepenue HanpspKeHHs Ha Pa3IMYHBIX ydacTKaxX LEMH.

4.  H3MepeHue CONPOTUBIEHUS IPOBOJHMKA MpPHU IOMOIIM aMIEpMETpa |
BOJIBTMETPA.

5. Onpenenenue pabOThl AEKTPUUECKOTO TOKA, AYIIETO YePE3 PE3UCTOP.

6. OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
7. HccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIaMIIOUKY, OT
HaIIpsDKEHUS Ha HEll.

8.  HccrnenoBaHne MarHUTHOTO B3aUMOJAECUCTBUSI TOCTOSIHHBIX MarHUTOB.

9.  H3ydeHue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB MPU UX OOBbEIUHEHUU U
pas3esieHun.

10. HccnepoBanue ACUCTBUS SICKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

11.  OmnsIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBUS KaTYIIKU

C TOKOM ¥ MarHuTa OT CUJIbI TOKa M HaIlpaBJICHUS TOKA B KaTYIIIKE.

12. H3ydyeHue AEHCTBUS MarHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

13. KonctpyupoBaHue u u3ydeHue paboThl dJEKTPOABUTATES.

14.  Usmepenune KIIJl anmekTpoaBUTaTeibHON yCTAHOBKH.

15. OneIThl MO HCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON WHIYKIIWU:

UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.
Paspnen 3. CBeroBbIe siBJIeHUS
Uctounuku cBera. IlpsmonuHeliHOE pacnpocTpaHeHue cBera. Buanmoe
JIBH>KEHUE cBeTwi. OTpaxeHue CcBeTa. 3aKOH OTpaxkeHusi cBera. Ilmockoe
3epkaio. [Ipenomienue cBera. 3aKoH mnpesiomiieHUst cBeta. JInH3bl. DOKycHOE
paccTostHie auH3bl. OnTHyeckas cuiia JuH3bl. M300paxkeHusi, JaBaeMble JIMH30M.
['na3 kak ontudeckas cucteMa. OnTudeckue npudophI.

9 KJIACC

Pa3nen 3. Mexannueckue siBJeHHUS.

Mexanuyeckoe nBWXKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCHUTEIBLHOCTh MEXAHMYECKOTO JBIKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBUxkeHne. HepaBHoMepHOe npsiMoJIMHEHHOE ABMKeHUEe. CpeHsIsi 1 MTHOBEHHAs
CKOPOCTb T€JIa MPU HEPABHOMEPHOM JIBHKECHUMU.
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VYckopenue. PaBHOyckopeHHOe mnpsiMonMHelHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHHE O OKpYKHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas U yrioBas CKOpOCTHU. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoToHa. BTOopoit 3akoH HeroToHa. Tpetuid 3akoH HeroToHa.
[IpyHIMI CYTIEPIIO3ULIMH CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. JlBmwxenue ruraner Bokpyr Comnima. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. MIsMeHeHne umitynbea. VIMITynbC cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaToil npyxuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPTHUU.

Hemoncmpauuu.
1. HaOnronenne MeXaHMYECKOro ABMIKEHHS TeJla OTHOCHUTENIBHO Pa3HbIX Tell
OoTCU€Ta.
2. CpaBHeHrE IIyTEd W TPACKTOPUM JBWXKEHHS OIJHOTO M TOrO K€ Tela
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.
3. N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUS.
4, HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.
5. Habmronenune aABryKeHUsI Telia 1Mo OKPY>KHOCTH.
6. HaGnronenne MexaHuyecKkux SIBICHUHM, MPOUCXOSIINX B CUCTEME OTCYETA

«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

7. 3aBUCUMOCTh YCKOPEHHMsSI Te€la OT MacChl Teja M JEHWCTBYIOLIEH Ha HEro
CHJIBI.

8. HaGnronenue paBeHCcTBa CUIT TPU B3aUMOJIEUCTBUU TElL.

Q. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaua umiynbca Npy B3aUMOJICUCTBUU TEJl.
11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.
12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.
13. CoxpaHeHue UMITyJIbca IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
14. HaOGmroaeHne peakKTUBHOIO JIBH)KCHUS.
15. CoxpaHeHre MEXaHUYECKOW PHEPTUU TIPU CBOOOTHOM IaJICHUU.
16. CoxpaHeHHe MEXaHMYECKOW SHEPTUU MpHU JBUKEHHM Tella MOJ JACHCTBUEM
IPYKUHBI.
Jlabopamopuvie pabomul u onvimaol.
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1. KoncTpynpoBanune Tpakra Mg pa3roHa U AAIBHEHIIETO PaBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEKKU.

2. OrnpeneneHrue CpeHEM CKOPOCTH CKOJIBKEHHUS Opycka WM JIBHKCHHS
IIapuKa 1o HaKJIOHHOU IJTIOCKOCTH.

3. OrnpeneneHrue yCKOpPEHHUsI Tella IMPU PABHOYCKOPEHHOM JIBHDKEHHUU TI0
HaAKJIOHHOH IIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka rUIOTE3bl: €CIAM TMPU PABHOYCKOPEHHOM JIBHKEHUU O€3

HayaJIbHOU CKOpPOCTH IIYyTH OTHOCATCA KaK pPAn HEYETHBIX quceia, TO
COOTBCTCTBYIOIIHC ITPOMCIKYTKH BPEMCHHU OJIMHAKOBEI.

6. UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

7. Omnpenenenue kodhuieHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHMKEHUU TeJja 10

TOPU30HTAIIBHON IIOBEPXHOCTH.

10. Ompenenenue pabOTBl CHIBI yOPYroCTM HNpU NOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. H3yueHue 3aKk0OHa COXpaHEHUS SHEPIUU.

Pasznen 4. MexaHn4yeckue Koj1e0aHUsI U BOJIHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepuo,
4acToTa, aMIUINTyJAa. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETHLHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkneHHole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacIpOCTPAHEHUS.
MexaHnuyeckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronenne koseOaHui Ten 104 IOEHWCTBUEM CHUJIBI TIKECTH W CHIIBI
YIPYTOCTH.
2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
4. PacnipocTpanenne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
5. HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTHYECKHIl pe30HaHC.
Jlabopamopuvie pabomel u onvimel.

1. Omnpenenenre 4aCTOTHI U MEPUOIa KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
2. Omnpenenenre 4acTOTHI U MEpUOIa KOJICOaHUH NPYKUHHOTO MasiTHUKA.
3. HccnenoBanune 3aBUCUMOCTH Tepuoja KoyieOaHUN TOJBEIICHHOTO K HHUTH

rpysa OT JJIMHbI HUTH.
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4. HccnenoBanue 3aBUCUMOCTH TIEPHOJa KOJIOAHWUN MPYKMHHOTO MAasiTHUKA
OT Macchl rpys3a.

S. [IpoBepka HE3aBUCHMOCTH Iepuojaa KojieOaHUW Tpy3a, MOABEHICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCMMOCTh  Tlepuoja  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO TaJCHUSI.

Pa3zgea 5. JjeKTpoOMariuTHOE 1M0JIe M 3JIEKTPOMATrHUTHbIE BOJIHBI.

MarautHoe mnone. WHAYKOMS MArHUTHOrO NOJisl. MAarHWTHBIM TOTOK.
SlBnenune  snexktpoMarHuTHOM — wHAYKOMW. [lpaBuno  Jlenna.  SBneHue
camonHaykuuu. [lomyyeHne w mnepegaya MEPEMEHHOrO SJICKTPUUYECKOTO TOKA.
Tparchopmarop. DIESKTPOMArHWUTHOE TMOJE.  DJICKTPOMAarHUTHBIC  BOJIHBI.
CBoiicTBa  3JE€KTPOMArHUTHbIX BONH. KoneOarenbHbii  koHTyp. Illkana
AJIEKTPOMArHUTHBIX BOJIH. [ [pUHIMIIBI paMOCBSI3U U TEINEBUICHUS

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETAa.

Jlemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBA CBETA.
Jlabopamopnvie pabomul u onvimaol.
1. N3ydenne CBOMCTB SJIEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOUJIBLHOIO
tenedoHa.

Pa3znes 6. CBeTOBBIC SIBJICHHS.
[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llonmHoe BHYyTpeHHee
OTpa)X€HUE CBETA.
Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.
Hemoncmpauuu.
[IpsiMmonuHeEHOE paCIpOCTPAHEHUE CBETA.
[Tomy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Paznoxenue 6eoro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa mpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

bk wh e

1. OnBITHI MO Pa3IoKEHUIO OEIOT0 CBETA B CHEKTP.
2. OnpITel O BOCHPUATHIO I[BETa MPEIMETOB MPHU WX HAOIIOACHUU Yepe3
BETOBbIE (DUIIBTPBI.

Pa3znen 7. KBanToBbIe SIBJICHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenns. CTpoeHHe aTOMHOTO
anpa. Hykionnas wMopgenb aromHoro sapa. W3oromsl. PanuoaktuBHBIE
npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peakuuu cUHTE3a U
JIeIeHUS siep.

SAnepnas sHepretuka. JleMCTBUS paguOAKTUBHBIX H3IIYYCHHM HA >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.
CrexTpbl U3ITy4YEeHHS U MOTJIOUIEHUS.
CrexTpbl pa3aM4HbIX Ia30B.
CnekTtp BoJOpOA.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.
Jlabopamopnwie pabomul u onvimaul.

OO R

1.  HaOmrogeHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUYCHUS.

2.  HccnenoBanue TPEKOB: U3MEPEHHUE PHEPTUU YACTUIIBI IO TOPMO3ZHOMY ITYTH
(o doTtorpadusam).

3. N3mepenne paanoakTHBHOTO (poHa.

4.  V3ydeHwue JeneHus sapa atoMa ypaHa rmo ¢gororpaduu TpeKoB.

Pa3nen 13. Ctpoenue u 3BoJiionusi Beesiennoii

['eoueHTpuyeckass W TeIUOLUEHTPUYECKass CUCTEMbl Mupa. Duznueckas
npupona HeOecHbix Ten CosHeyHoil cuctemsbl. I[lpoucxoxaenue CoaHeuHOU
cucreMmbl. @usnueckas npupona ComHuma u 3Be3a. Crtpoenne BceeneHHOM.
Osomonusa Beenennont. ' unoresa bonbmoro B3peiBa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENTHEHO-0000IAOIINN MOTYJIb TIPETHA3HAYCH JIJIST CHCTEMATH3aINN
U 0000IIeHHS  TPEIMETHOTO  COACPKAaHMsI M OMbITa  JCSATEIBHOCTH,
IpHOOPETEHHOTO TIPHU U3YUYCHUHU BCETO Kypca (PU3MKH, a TaKXKe I TOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00y4aromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Tpu M3y4eHUN JAHHOTO MOJYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JEATEeTLHOCTH, Ha OCHOBE KOTOPBIX 00ECTIEUMBACTCS AOCTIKEHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUTAHHPYEMBIX  pe3yJlbTaToB  00y4deHHs, (GOpMUPYETCs
CCTECTBEHHOHAYYHAass TPAMOTHOCTh. OCBOCHHE HAYYHBIX METOOB HCCJICIOBAHMS
SIBIICHUN TPUPOJABI U TEXHHWKH, OBJIAJCHHEC YMEHUSIMH OOBICHATH (DU3HUCCKHE
SIBIICHUS, TPUMEHSS IIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM YHCIIC
KauyeCTBEHHBIC M KCTICPUMEHTAIbHEIC.

[TpuHIMIIAATBFHO NEATEIHPHOCTHBIA XapaKTep JaHHOTO pas3jieiia peaan3yeTcs
3a Ccuér TOro, 4To OOyYalolmIUecs BBITOJHSAIOT 33MaHUs, B KOTOPBIX UM
TpeyIaraeTcs:
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HAa OCHOBE TIOJIYYCHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3UYECKUX SIBJICHUI, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATH HAYYHbIE OCHOBBI HAU00JIEE€ BAKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, MPAKTUUECKOT0 UCTIOIb30BaHUS PA3IMYHBIX UCTOUHHUKOB
HHEPrUY Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.
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TEMATHUYECKOE IIJIAHUPOBAHMUE (8 KJIACC)

KoaudecTBO 4acoB

Ne n/m HaumeHoBaHue pa3ie/ioB H TeM NPOrpPaMMbl B Konrtpoannsie JlaGopaTopHbie
cero
padoThI padoThI
1. Tensi0BbI€ sIBJIEHUS
1.1 TennoBoe nBuxeHune. BHyTpeHHss sHEprus 7 ! 3
1.2 TeroBbIe porecCh 19
Umoeo no pazoeny 26
2. DjeKTpuYecKue U MATHUTHBIE SIBJIEHUS
21 DJEeKTpUYECKUE 3aps/ibl. 3apsHKCHHBIC TEJa U UX 5
' B3auMo/IeiicTBHE
2 7
2.2 [ToCTOSIHHBIH AMEKTPHUECKUI TOK 20
2.3 MarsuTHbI€ SIBJICHUS 7
Hmoeo no pazoeny 33
3. CBeToBbBIE SIBJICHHA
31 Hctounukn CBETa. [IpssmonnneriHoe 1
' pacrpocTpaHeHHE CBETa
3.2. Otpaxenue csera. [Ipenomiienne ceerta 3 1 1
33 JIunzsl. ['1a3 kak onTuyeckas cucrema. 3
o OnTuueckue npudopsI.
Hmoeo no pazoeny 7
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Pe3zepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11
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TEMATHUYECKOE IIJIAHUPOBAHMUE (9 KJIACC)

HaumenoBanue pa3aesioB U TEM

Koaun4gecTBO 4acoB

Ne ni/m Koutpoasubie JlaGopaTopHbie
nporpamMmmsl Bcero
padoThI padoTsbI
1. Mexannuyeckue siBJIeHHSA
11 MexaHu4ecKoe JBHKEHUE U CIIOCOOBI €T0 12
o OIMCaHUs
- 2 2
1.2 BiaumoneiictBue ten 18
1.3. 3aKOHBI COXPAaHEHUS 10
Hmoeo no pasoeny 40
2. Mexanu4yeckue KoJe0aHUs U BOJTHbBI
2.1. Mexannueckre KoeOaHus 8 1 L
2.2. MexaHnueckne BOJIHBL. 3ByK 7
Hmoeo no pazoeny 15
3. DJIeKTPOMATHUTHOE 10JIe H JIEKTPOMAarHUTHbIE BOJTHBI
MaruuTHOE nose
3.1 [Tosrydenue u mepeaada NePeMEHHOTO 8
ANEKTPUYECKOro Toka. Tpanchopmarop 2
3.2 DNEeKTPOMarHuTHOE TOoJIe. 8
o DNIEKTPOMATrHUTHBIE BOJIHBI
Hmoeo no pazoeny 16

4, CBeTOBbIE ABJICHUSA
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[Ipenomnenue cBera. 3aKOH MPEITOMIICHUS
cBeta. IlonmHoe BHYTpeHHEe OTpakeHUE

4.1 5
CBETa.
4.2 Paznosxenune 6eoro cBera B CIIEKTP 3
HUmoeo no pazoeny 8
5. KBaHTOBbBIE SIBJICHUSI
5.1 Crpoenue atoma
5.2 CrpoeHue aTOMHOTO sijipa
5.3 SlnepHble peakuuu
Hmoeo no pasoeny 16
6. CTpoenne u 3BoIonHA BeeneHnoii
['eonieHTprYeCcKas U reTHOIEHTPUYECKAs
cuctembl Mupa. dusndeckas mpupoa
6.1 HebecHbIX Ten ConHeuHoi cucremsl. [Tpouc-
o xoxxaenre CojlHeYyHOH cucTeMbl. Pu3znueckas 1
npupona Connua u 38e31. CTpoeHue
Bcenennoii. DBomorus Beenennoit. ['unotesa
Bonbioro B3psiBa
duznyeckast Ipupo/ia HeOECHBIX Tel
6.2. Comneunoit cuctemsl. [Ipoucxoxaenne 1
ConneuHoii cuctembl. @u3ndeckas mpupoaa
CouHIIa ¥ 3BE3]I.
63 Crpoenue Beenennoit. DBomronus 1

Bceenennoii. ['mnoresa bonbiioro B3peiBa
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Hmoeo no pazoeny

7. IloBTOpHTEJBHO-0000IIAOIINI MOLY./Ib

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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