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HosicHuTeNbHAS 3aNINCKA

3HayeHue (PU3MKU B MIKOJIHHOM 00pa30BaHUU OTIPEEIISETCS POJIbI0 (PU3NUECKO HAyKH B
KU3HU COBPEMEHHOTO OOIIEeCTBa, €€ BJIMSHUEM Ha TEMIIBl Pa3BUTHS HAYYHO-TEXHUYECKOIO
nporpecca

ConuanbHble ¥ SKOHOMHYECKHE YCIOBHS B OBICTPO MEHSIOIIEMCS COBPEMEHHOM MHpPE
TpeOyIOT, 4YTOOBI HBIHCIIHWE BBIMYCKHUKH TIONYYWJIH IIEJIOCTHOE KOMIIETCHTHOCTHOC
oOpazoBanue. YcmemHoe (OPMHUPOBAHWE KOMIIETCHIIMA MOXET MPOUCXOIUTh TOJBKO B
JMYHOCTHO-OPUEHTUPOBAHHOM  00pa30BaTEIbHOM  IIpOLlECCE HA  OCHOBE  JIMYHOCTHO-
JEATEIbHOCTHOTO TIOAX0/a, KOT/Ia YYCHUK BBICTYIAET KaK CYOBEKT HeATeNbHOCTH, CYOBEKT
pPa3BUTHSL

[IpuoOperenne KOMIETEHIMH Oa3upyeTcsi Ha OIBITE JESTEIBHOCTH OOYYAIOMIMXCS H
3aBUCUT OT UX aKTUBHOCTHU. CaMblli BHICOKHMH YPOBEHb aKTUBHOCTH — TBOPYECKAs aKTUBHOCTH —
MIPENIOJIaraeT CTPEMIIEHUE YUEHHKA K TBOPUECKOMY OCMBICIECHUIO 3HAHUH, CAMOCTOSITEIbHOMY
MOUCKY pemieHus mnpoosieM. VIMEHHO KOMIIETEHTHOCTHO-AESITEIbHOCTHBIN TOIX0J MOXET
MOJrOTOBUTH YEJIOBEKa YMEJIoro, MoOmIbHOTO. Bianetomero ne Habopom ¢GakToB, a crioco0amMu
U TEXHOJIOTHSIMA HX TMOJYYCHHS, JIETKO aJalTHPYIOUIErocss K pa3InYHbIM KU3HEHHBIM
CUTYaIIHSIM.

[IporpaMma NOTOTHUTENHLHOTO O0pa30BaHMs paccuMTaHa Ha ydamuxcs 7-9 kiaccos,
00JaaronuX OMpeAeIeHHBIM Oara)koM 3HAaHWM, YMEHHI M HAaBBIKOB, MOJYYEHHBIX Ha ypOKax
npupoaoseneHus, OBX, reorpapum u gpyrux. 3aHATUS KPYKKOBOTO OOBEIWHEHUs
CIOCOOCTBYET pa3BUTHIO W TMOJAJEPKKE HHTEpeca O0O0ydaroIluxcsi K  JIeSTEIbHOCTH
OTIPENICTICHHOTO HAMpPABJICHUS, A€T BO3MOXXHOCTh PACIIUPHUTH M YIIAyOUTh 3HAHUS U YMEHUS,
MOJIy4Y€HHBIE B Ipolecce yueObl, U CO3/1aAyT YCIOBHUS ISl BCECTOPOHHETO Pa3BUTHUS JIMYHOCTH.
3aHATHS KPYXKKa SBIAIOTCS UCTOYHMKOM MOTHBALUK Y4€OHOM AEATENbHOCTH y4allluXCs, Jar0T
WM TJTYOOKHH SMOITMOHAIILHBIN 3apsi/l.

Bocrnutanue TBOpueckoil aKTUBHOCTH OOydaloluxcs B IMpolecce H3ydyeHUs (QU3UKU
SBJIIETCS OJHOM M3 aKTyallbHBIX 3aJay, CTOSAIIMX Mepe]] yYUTeNIMU (U3UKU B COBPEMEHHOM
mikosie. OCHOBHBIMU CPEJCTBAMH TaKOTO BOCIUTAHUS M Pa3BUTHS CIIOCOOHOCTEH 00ydaronuxcs
SIBJISIETCS. METOJ IPOEKTHO-UCCIIEI0BATENbCKON AedaTenbHocTU. Mcnonb3ys ero B cBoei pabore,
YUUTENIb HAy4UT OOydaroluxcs pemaTh mpoOieMbl U 3alaud HE TOJIbKO BO3HHUKAIOUIUE Ha
YpOKE€, HO M B XHU3HHU. PellleHre HEeCTaHAAPTHBIX 3a7a4 M NPOBEICHUE 3aHUMATEIbHBIX
SKCIEPUMEHTAJIbHBIX 3aJaHUi CrIOCOOCTBYET MPOOYXKIACHUI0 U PA3BUTUIO y OOYy4aroIIMXCS
YCTOMYMBOTO HHTEpEca K (pusmke.

KoanuyecTBo 4acoB B Heaearo: 1 gyac
KoanuyecTBo 4acoB 3a roa : 174aca
Jannast nmporpamma OyJeT peann3oBaHa ¢ MoMoIIbio obopynoBanus «Touku Pocray

1.Ilnanupyemble pe3yJbTAThl OCBOCHHUSI Y4eOHOI0 MpeiMeTa
JIMYHOCTHBIE pe3y/IbTaThl

1. I'pasxcoanckoe éocnumanue:
- TOTOBHOCTb K AKTUBHOMY YyYacTHUIO B OOCYXJE€HHH OOIIECTBEHHO-3HAYMMbIX M ITHUYECKHX
po6JieM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUHN (PU3HKHy;
- OCO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B IEATEILHOCTH YUEHOTO.

2. Ilampuomuueckoe eocnumanue u hopmupoeanue poccuiicKoii UOeHMUYHOCIU

- NpOsBICHHME HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOW (pU3MdecKoi
HayKH;
- IEGHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUNHCKUX YUEHBIX-(DU3HUKOB.

3. /Jlyxoenoe u npagcmeennoe eocnumanue 0emeii Ha 0CHOGe POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeii:



- OCO3HaHUE COLMAIBHBIX HOPM M IpaBWJI MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,
FOTOBHOCTh K Pa3HOOOpPa3HONW COBMECTHON [JESATENIBHOCTH IIPU BBIIIOJHEHUU Y4EOHBIX,
[I0O3HABATENIbHBIX 3a/1a4, BBINOJIHEHUHM OKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB,
CTPEMJIEHHE K B3aUMOIIOHMMAHUIO ¥ B3aMOIIOMOIIY B IIPOLIECCE 3TOM yueOHON NEATENBHOCTH;
- TOTOBHOCTb OILICHMBAaTh CBOE IIOBEACHHWE M IIOCTYNIKM CBOMX TOBApHILEH C MO3ULHUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCJIEICTBUMN MOCTYIIKOB.

4. dcmemuueckoe gocnumanue:
- BOCHPUATHE 3CTETUYECKMX KAyecTB (PU3MUECKOW HAyKu: €€ TapMOHMYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

5. Ilennocmu nayunozo noznanus:
- 0CO3HAHHUE IIEHHOCTH (PM3NYECKON HayKU KaK MOIIHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAXKHEUILIEH COCTABJISAIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JII0OO3HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM eI TEIbHOCTH.

6. Quzuueckoe éocnumanue u ghopmuposanue Kyaibmypol 300p06bA:
- OCO3HaHHME LIEHHOCTHU 0E30MacHOTO 00pa3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
BAKHOCTH IpaBWJI 0€30MacHOTO NOBEJIEHUS Ha TPAHCIOPTE, Ha J0porax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;
- chopMHUpPOBaHHOCTH HaBBIKA pedaeKkcuu, MPU3HAHKWE CBOETO MpaBa HA OMHUOKY U TAaKOTO Ke
IpaBa y Ipyroro 4ejoBeKa.

7. Tpyooeoe éocnumanue u npogheccuonanvroe camoonpeoeenue:
- aKTMBHOE€ y4YacTHE€ B PEIIeHHWU NMPAKTHUECKUX 3a/ad (B paMKax CeMbH, IIKOJbI, TOPOAa, Kpas)
TEXHOJIOTUYECKOW U COI[MAIbHOM HampaBiIeHHOCTH, TPeOYIOUIMX B TOM YHUCIEe U (PU3UUECKHX
3HAHWI;
- UHTEpEC K MPAKTUYECKOMY M3y4eHUI0 podeccuil, CBA3aHHBIX C (GUZUKOI.

8. Ikonozuueckoe 6ocnumanue:
- OpuUeHTalMs Ha NpUMEHEeHHWe (U3MUeCKHX 3HAHMW JUIsl pelleHus 3ajady B 00JacTu
OKpYXarolllel cpeapl, MIIaHUPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOXHBIX IOCIEICTBUM IS
OKpY’Karollen Cpeibl;
- 0CO3HAHUE II00ATLHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTel UX peleHusl.

Aoanmauua ooyuarouwezoca K UMEHANWUMCA YCA0GUAMU COUUAINLHOU U NPUPOOHOIL
cpeowl:
- HOTPEOHOCTH BO B3aUMOJECHCTBUU IPH BBINOJIHEHUU HUCCIEIOBAHUN U MPOEKTOB (PU3MUECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO AEATEIbHOCTD;
- OTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle GOPMYIHPOBATH UEH, MOHATHS,
TUINOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0CO3HaHUE JIe(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3MKH;
- IJIAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
- CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aMMOCBSI3M MPHUPOJIbI, OOIIECTBA U YKOHOMHUKHU, B
TOM YHCJIE C UCMOJIb30BaHUEM (U3UYECKUX 3HAHUM.

MeTanpeamMeTHblie pe3yJabTaThl

Yuueepcaﬂbnbw noznaeamesibHble OCliCMBUA

bazoevie nozuueckue oetlicmeus:

- BBIAIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKU O0BHEKTOB (SIBIICHUH);
- YCTaHaBIIMBaTh CYHIECTBEHHBIM MpPHU3HAK KIacCHU(PHUKAIIMU, OCHOBAHMS Ui 000OIIEeHUsS U
CpaBHEHUS;
- BBISIBIISITh IPHYMHHO-CIIEJICTBEHHBIE CBSI3M MPH U3yUYEeHUU (PU3UUYECKHX SIBICHUN M TIPOIECCOB;
JIeNIaTh BBIBOJbI C UCHOJb30BAaHUEM JE€AYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUHN, BbIIBUTATh
TUTOTE3bI O B3aMMOCBA3SIX (PU3UUECKUX BEIIUYMH;
- CaMOCTOSITENIbHO BBIOMpaTh cHocod pemieHus y4deOHOU (u3mueckod 3amaunm (cpaBHEHUE
HECKOJIbKUX BAapUAHTOB PEICHUs, BHIOOp Hambolee MOIXOMASIIET0 ¢ yI4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).
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bazoevie uccneoosamenvckue oeiicmeun:
- KCII0JIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHMS;
- TPOBOJHUTH IO CAMOCTOSTENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJOXHBIH (U3NUECKUit
HKCTIIEPUMEHT, HeOOIbIIIOE NCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;
-OLICHUBATh Ha MPHUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMALMIO, MOJYYEHHYIO B XOJ€
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;
- CaMOCTOSITENILHO (OPMYIMPOBaTh OOOOIICHMS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, MCCIICAOBAHMS,
- TIPOTHO3MPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PUIUYECKUX IPOLECCOB, a TaKKe
BBIJIBUIaTh MIPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Paboma c ungpopmayueii:
- IPUMEHATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpE UHPOPMALIUU
WM TAaHHBIX C YUETOM MPEUI0KEHHON yueOHOM pu3nueckoi 3a1auu;
- aHaJU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IUYHBIX BUAOB U
dhopm mpencTaBIeHuUs;
- CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJbHYIO (QOpMYy MpeAcTaBieHUs HHPoOpMaLUU U
WUTIOCTPUPOBATH PELIaeMble 33J]auld HECIO0KHBIMU CXEMaMU, AUarpaMMaMiy, UHOU rpadukod u
WX KOMOWHAITUSAMH.

Yuueepcanvnvie kommynuxamuensie oeiicmeusn

Oowenue:
- B X0Je OOCyXJIeHHsI ydeOHOTO MaTepHayia, pe3ylbTaTOB JaOOPATOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJTaeMOH TeMBbI M BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha
peleHue 3a1auu 1 moaep kanue 01aroKenaTelbHOCTH OOIIEHMS
- COINOCTAaBJISITh CBOU CYXACHUS C CYXACHUAMH JPYTUX YYaCTHHUKOB JMAora, oOHapyKuBaTh
pasnauyure U CXOACTBO MO3UIIMIA;
- BBIPaXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
- myOJIMYHO NPEACTABIATH PE3YIbTAThl BBHIMOJIHEHHOTO (PU3UYECKOrO OMbITa (IKCIEPUMEHTA,
HCCTIeIOBaHUS, TIPOCKTA).

Coemecmuasn 0eamenbHocms (COmMpyOHUUecmeo):
- MOHUMATh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAHAHOM W HMHIUBUIYAIbHOW pPAaOOTHI MPHU
pElIeHUH KOHKPETHON (hr3nuecKoil mpoOiemsl;
- IPUHUMATh LIEJIH COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh JEHCTBUS M0 €€ JOCTHXKECHHUIO:
pacnpenensatbs poju, oOCYXAaTh MPOLECChl W Pe3ylbTaThl COBMECTHOM pPabOTHI; 0000IIaTh
MHEHUS HECKOJIbKUX JIFO/ICH;
- BBIIIOJIHATH CBOIO YacTh pabOThl, JOCTUTas KayeCTBEHHOIO pe3yabTaTa IO CBOEMY
HaMpPAaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMU WICHAMU KOMAH/IbI,
- OILICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

Yuueepcanvnvie pecynamuensie oeiicmeusn

Camoopeanusayun:
- BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX U Y4YEOHBIX CUTYalUAX, TPEOYIOUUX Ui PEHICHUS
(buznYeCcCKUX 3HAHMUI;
- OpUEHTHPOBATHCS B PA3NUYHBIX MOJXOJAaX MPUHSATHUS pelleHud (MHAMBHUIYyaTbHOE, MPUHATHE
pElIeHUs B TPYIIe, MPUHITHE PEIICHUs TPYIION);
- CaMOCTOSATENbHO COCTABIATH QITOPUTM peEIIeHHs (QU3WYECKOW 3aJaud WM IUIaHa
UCCIIEIOBAHUSI C Y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeAaraeMble BapUaHThl PEIICHU;
- JIefaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (pegprexcus):
- 1aBaTh aJ€KBATHYIO OIIEHKY CUTYyallW U TpeyiaraTh MiaH e€ U3MEHEeHHUS,



- OOBSACHATH NPUYHMHBI JOCTIDKEHUS (HEIOCTH)KEHUS) pe3ylbTaTOB JESATEIbHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;
- BHOCHTb KOPPEKTHUBHI B JICATEIHHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHS (DU3UYECKOTO
WCCIICIOBAaHUSI WJIM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;
- OLIEHUBATh COOTBETCTBUE PE3yiIbTaTa LI€JIU U YCIOBUSM.

Imoyuonanvrlii uHMeNIEKmM:
- CTaBUTh ce0s HA MECTO JIPYroro 4YelIOBeKa B XOJAE CIOpa WIM AMCKYCCHM HA HAYYHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro.

Ilpunamue ceds u opyeux:
- IpU3HaBaTh CBOE MPABO Ha OLIMOKY IPU pelieHUH (U3NUECKUX 3a7a4 WIH B YTBEPKACHUIX Ha
Hay4yHbI€ TEMBI U TAKOE€ K€ MPaBO JAPYroro.

IIpenmeTHble pe3yJbTaThl

Ilpeomemmnsie pesynomamul usyuenusa Kypca puzuku 7 Knacca:

- WCIOJIb30BaTh TMOHATHS: (U3NYCCKHEC W XUMHUYCCKUE SBJICHHS; HAOIOJCHUE, JKCIECPUMEHT,
MOJIEIb, TUITOTE3a; CJAWHUIBI (PU3NICCKUX BEIUYHMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYEeCKoe JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEWHOE), TpPACKTOPHS, PABHOJCHCTBYIOMAs CWI, JcpopMarus
(ympyrasi, aacTU4YecKas), HeBECOMOCTh, COOOIIAIONTUECS COCY/IBI;
- paznmuuath sBieHHS (Auddy3us; TEMIOBOE BIKEHHE YaCTHI[ BEIIECTBA;, PaBHOMEPHOE
JBHKCHHEC, HEPAaBHOMEPHOE JBWKCHHEC, WHEPIIHS, B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPIBIX
TeJ C 3aKPEIUIEHHOW OCBhIO BpAIICHHMS; Tiepeada JaBJICHHUS TBEPABIMHU TEJIAMH, KHUIKOCTIMH U
razamu; aTMoc(epHOE NaBlIeHHE, IUIaBaHUE TEJ;, MPEBpaIleHHe MEXaHWYeCKOH JHEpruH) IO
OMMCAHHI0O UX XapaKTEPHbIX CBOICTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(bu3UYecKoe SBIICHUE;
- pacro3HaBaTh NPOSIBJICHHE HU3YYECHHBIX (PU3MUECKUX SBICHHUI B OKpYXKAIOLIEM MHUpPE, B TOM
yuciie (QU3ndeckue sBJICHUS B MPUPOJE: MPUMEPHI JABMXKEHUS C PAa3IUYHBIMU CKOPOCTSIMU B
KUBOM M HEKHMBOW NpUpOJe; NEHCTBUE CHIIBI TPEHHs B MPUPOAEC W TEXHUKE; BIIUSIHUE
aTMOC(epHOro JaBJIEHUS HA )KMBOW OpPraHu3M; IUIaBaHHUE PbIO; pbluard B TeJie YeJIOBEKa; Mpu
3TOM NEPEBOJIUTH MPAKTHYECKYIO 3a7adyy B Y4eOHYIO, BBIACISATH CYILECTBEHHBbIE CBOMCTBa/
MpU3HAKU (PU3UUYECKUX SBJICHUN;
- ONMCHIBaTh M3y4YCHHbIE CBOWCTBA Tel W (U3WYECKUE SBIICHUS, HCIOJB3YS (QHU3NYECKHE
BEITMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSs CKOPOCTbD,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIMEHT MOJIE3HOTO ACWCTBHS MEXaHHU3MOB, KMHETHYECKas M TMOTEHIHMAlIbHAs SHEprus);
IpU ONHUCAaHUM MPaBUJIBHO TPAKTOBAaTh (U3WYECKHM CMBICI HCHOJB3YEeMbIX BEIUYHH, HX
0003HaYeHHS] U €IUHUIBI (PU3MUYECKUX BEITUYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(bu3MYECKYI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4YEHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BETNYHH;
- XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHUe SIBICHUS U MPOIECCHI, HCIOJB3YS MpaBUiia
CIIOEHHsI CHII (BJIOJIb OJTHOM MpsiMoit), 3akoH [lackans, 3akoH ApxuMena, MPaBUIO PAaBHOBECHS
peruara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHMYEeCKOW SHEpTuu;
IpU 3TOM JIaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHAa M 3alKChIBaTh €r0 MaTeMaTH4ecKoe
BBIPAKEHUE;
- OOBSICHATH (hU3HUECKUE SBIIEHUS, MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyaIlMil MPaKTUKO - OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO — CIEICTBEHHBIC
CBSI3H, CTPOUTH 00BsICHEHUE U3 | - 2 JTIOTMUECKUX MIArOB ¢ OMOPOii Ha | - 2 U3yUEeHHBIX CBOHCTBA
(buznUYecKuX SABICHUHN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;
- pemath pacuéTHbIe 3a7aud B | — 2 AEWCTBUS, UCTIONB3Ys 3aKOHBI M (JOPMYIIBI, CBS3BIBAIOIINE
(¢u3nuecKkue BENIWYMHBI: Ha OCHOBE aHalW3a YCIOBUS 3aJaud 3alHCHIBATh KPAaTKOE YCIOBUE,
MO/ICTaBIATh (PU3MUECKUE BETUYUHBI B (JOPMYITBI U TPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
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JaHHBIC, HEOOXOIWUMBIC MJIsS pENICHHS 3aJa4, OIEHUBATh PEATUCTUYHOCTh IOJTY4CHHOMN
(U3HYECKON BEIIMYUHBL;

- pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIM (U3NISCKUX METOIOB; B
ONMCAaHUU HCCJIEIOBAHMS BBIIESATh IMPOBEPSIEMOE MPEANOJIONKEHUE (TUIIOTE3Y), pa3ivuyaTh U
WHTEPIPETUPOBATH MOTYICHHBIN pe3y/IbTaT, HAXOJAUTh OMIMOKK B XOJE ONbBITA, IEIaTh BBHIBOJIBI
10 €ro pe3yJbTaTaM;

- TIPOBOJMTH OIBITHI IO HAOJIOJICHUIO (PU3UYCCKUX SBICHUN WU (PU3UYECKHX CBOWCTB TEN:
(dbopMyITUpOBaTh MPOBEPSEMbIC MPEINOJIOKECHUS, COOMpPATh YCTAHOBKY W3 MPEAIOKEHHOTO
000pyIOBaHUs, 3aMMCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

- BBIMOJHATh TPSMBIE HU3MEPEHUS PACCTOSIHMS, BPEMEHHU, MacChl Tena, 00bEéMa, CUJIBI U
TEMITEPaTypPhI C UCIIOJIB30BAHHEM aHAIOTOBBIX U MU(POBBIX MPUOOPOB; 3aMUCHIBATH TTOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTUA U3MEPECHHUI;

- TPOBOAWTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYrod C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUM (3aBUCUMOCTH MYTH PABHOMEPHO ABWKYIIETOCS Teja OT
BPEMEHH JIBIDKCHHS Tella, CUJIbI TPEHHsSI CKOJIBKEHUS OT Beca Tejla, KadecTBa 00paboTKu
MMOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CUJIBI TPEHHS OT IJIOIIATU COMPUKOCHOBEHUS TEII; CHJIbI
YOPYrOCTH OT Y/UTMHEHUSI MPYXUHBI; BHITAJIKHABAIOMICH CHIIBI OT 00hEMa MOTPY>KEHHOW YacTH
Tella W OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TJIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJIO; YCIIOBHH IJIaBaHHS TEJ, YCIOBHI paBHOBECHs pblyara M OJOKOB);
y4acTBOBaTh B IJTAHWPOBAHWUHU YYEOHOTO HCCIIEIOBAHMS, COOMpaTh YCTAHOBKY W BBITIOJHSTH
W3MEpEeHUs, Cleays TMPeUIOKEHHOMY TIUIaHy, (HUKCHpPOBATh peE3yNbTaThl IMOJY4YEHHOU
3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJIE MPEIIOKEHHBIX TaOMUI] W TrpaduKoB, IeNaTh
BBIBO/IBI 110 PE3yIbTaTaM MCCIIEIOBAHUS;

- IPOBOJAUTH KOCBEHHbIE M3MEpEeHUsI (GU3NYECKUX BEIMUYUH (TUIOTHOCTH BEUIECTBA KUJKOCTH U
TBEPIOTO Te€Ja; Cuila TPEHHUS CKOJBKEHHUS; IaBICHUE BO3/yXa; BBITAIKUBAIOIIAS CHIIA,
JecTByIONas Ha MOTPYKEHHOE B JKUJIKOCTH TENI0; KOAPPHUIIMEHT MOJIE3HOTO IEHCTBHUS MPOCTHIX
MEXaHHU3MOB), Clenys MPeA0KEeHHONM HWHCTPYKIMH; NPU BBINOJHEHUH HM3MEPEHUN coOupaTth
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOW BEJINYNHBI;

- yKa3bIBaTh MPUHLMUIBI JEHCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECBl, TEPMOMETP,
JMHAMOMETp, COOOIIaromuecs coCy/bl, 0apoMeTp, phluar, MoABMKHBIN M HEMOJBMKHBIN OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
Oomopo Ha WX onucaHus (B TOM 4HCIE: TOJUIMIHUKHA, YCTPOHCTBO BOJOINPOBOJA,
TUIPaBIMYECKUNA MPEecc, MaHOMETP, BBHICOTOMEP, MOPIIHEBON HACOC, apeoMETp), HCHOJIb3Ys
3HaHHUS O CBOWCTBAX (U3WYECKUX SABJIEHUH U HeoOXoaumble GU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- IPUBOJUTH IPUMEPHI / HAXOAUTh UHPOPMAIMIO O TPUMEpax MPaKTHYECKOr'0 HCIOIb30BaHUS
(bu3nyecKux 3HAHHWI B MOBCEIHEBHOW JKU3HM AJIs 0OecreueHus: 0€30MacHOCTH MU O0OpallieHuu
Cc mpubopaMH U TEXHUYECKHMMH YCTPOICTBAMH, COXPAHEHHUsS 3JI0POBBS M COOIIOJCHHS HOPM
9KOJIOTMYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

- coOM0IaTh MpaBUiia TEXHUKU O€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

- OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(OpManyu B ceTu IHTepHET B COOTBETCTBHUH C 3a/IaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMUXCS 3HAHUM W NYTEM CpPaBHEHUS pPa3IUYHBIX
HMCTOYHUKOB BBIJCNATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYHBOM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

- HCIOJNB30BaTh IPH BBITIOJHEHUU YUEOHBIX 3aJaHUN HAy4YHO — TOMYISAPHYIO IJUTEpaTypy
(bu3MUECKOTO CoJep aHUs, CIpaBOYHBIE MaTepHallbl, pecypchl cetu HTepHeT; BlaneTh
npuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

- co3maBaTh COOCTBEHHBIE KpaTKHE IMHUCHMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE 2 — 3
HMCTOYHUKOB MH(OpMaNUU (U3HUECKOTO COJIEp>KaHUsl, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
COOOIIEHUs O pe3yabTaTax MPOEKTOB WM YYeOHBIX HCCIENOBAaHUN; MPU ITOM TPAMOTHO
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UCTOJIb30BaTh U3YUYEHHBIH MOHATUHHBIN ammapaTr Kypca (U3MKH, COTPOBOXKIATHh BHICTYIUICHUE
MpE3EHTALNEN;
- IIpY BBINIOJHEHUH Y4€OHBIX IPOEKTOB U MCCIIEN0BAHUN paclpeAcsaTh 0043aHHOCTH B I'PYIIIIE B
COOTBCTCTBHH C IIOCTAaBJICHHBIMHU 3aJadaMH, CJICIUTH 3a BbIIIOJHCHUECM IIJIaHA IIGIZCTBH?I,
aICKBATHO OLICHUBATh coOCTBEHHBIH BKJIaa B JACATCIBHOCTbL  TI'PYIIIBI; BBICTpanBaThb
KOMMYHUKATHBHOC B33,I/IMOI[€I>10TBH€, Y4YUTBIBAs MHCHUC OKPYKarOIIHX.

Ilpeomemmnuie pesynomamul usyuenusa Kypca uzuku 8 Knacca:

[IpenmeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKATh CPOPMHUPOBAHHOCTD Y O0YJIAIOIINXCS YMEHHM:
- MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE W aMOpQHBIE Tella, HACHIIECHHBIA H
HEHACBILEHHBIA Map, BIAXXHOCTb BO3JlyXa; TEMIlepaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOU
JIBUTATENb; DJIEMEHTApHBIM DIEKTPUYECKUH 3apsijl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
TUBJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
- pa3nuyarh sBJIEHHUs (TEIJIOBOE pacllpeHHe /ckaTHe, TeIvloneperiada, TeIIoBoe paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SBJICHUS, WCIApEHHe, KOHJCHCAlMs, IUIaBJI€HHE, KpUCTAJIN3alus
(oTBepaeBaHME), KHUIIEHHE, TeIlonepenada (TEIIONPOBOJHOCTb, KOHBEKIUS, H3IyYEHHE);
ANIEKTpU3ALAS TeJ, B3aUMOJCICTBUE 3aps]ioB, NCHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/JICHICTBUE MarHUTOB, JEHCTBHE MAarHUTHOTO IOJISI HA TMPOBOJHUK C TOKOM)
[0 ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(buznyecKoe sIBICHUE;
- pacro3HaBaTh NPOSIBJICHHE HU3YYEHHBIX (PU3MUECKHUX SIBJICHUI B OKpPYXKaIOLIEM MHUpPE, B TOM
yuciie pU3ndecKue SBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KAIMWJUISIPHBIE SIBJICHUS B
MpHUpO/ie, KPUCTAILIBI B MpHpoe, udnydenre CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpuU3bl,
o0Opa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra; 3JIeKTpUUYECKUe SBJIEHUS B aTMOc]epe, 3eKTPHUIECTBO
KUBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMJid, Apeld MOI0COB, pPOJIb MAarHUTHOTO MOJS IS
KU3HU Ha 3emuie, MOJISIPHOE CUSHUE; IPU ATOM NEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA /MIPU3HAKU (DU3HUECKUX SIBICHUM;
- XapakTepu3oBaTh CBOMCTBa Tel, (U3WYECKUE SIBICHUS U IMPOLIECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHHUSI MOJIEKYJISIPHO — KHHETUYECKOM TEOpHUHM CTPOEHHS BElIEeCTBA, IPHUHIMII
CYINEpIO3UINH ToJiel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma uis
yuactka 1menu, 3akoH JDkoyns — JleHna, 3akOH COXpaHEHMsI PHEpPrHM; MpPU STOM J1aBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €0 MaTEMaTHUYECKOE BhIPAKECHHUE;
- OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYallHii
MIPAKTUKO — OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh MPUYUHHO — CIIEJACTBEHHBIE CBS3H,
CTPOHUTH OOBSICHEHHE W3 1 — 2 JIOTMUYECKHX IIaroB ¢ OMopoi Ha 1 — 2 W3YYEHHBIX CBOWCTBA
buznuecKkux ABJIeHUHN, GU3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIH (PU3UYECKUX METOJIOB;
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBAaHMs, BBIACIATH MPOBEPSIEMOE MPEANOJIOKEHHE, OICHUBAThH
MPaBUJIBHOCTH MOPSIKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;
- pemiath pacuéTHbIe 3a7aud B 2 — 3 AEWCTBUSI, UCTIOJB3Ys 3aKOHBI U (JOPMYIIbI, CBSA3BIBAIOLINE
¢dbusznyuecKkue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33/laydl 3alKChIBaTh KPAaTKOE YCIOBHE,
BBISBJIAT HEJNOCTAaTOK JAaHHBIX JUId pELIeHHs 3aJadyd, BBIOMpaTh 3aKoHbl U (HopMyIsl,
HeoOXoAuMBble Ui €€ pelIeHus, MPOBOAUTH PACUEThl U CPABHUBATh IMOJIy4YE€HHOE 3HAUYEHUE
(¢u3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIAHHBIMU;
- pacmo3HaBaTh MPOOJEMBbI, KOTOPblE MOXHO PELIMTh MPH MOMOLIM (U3UYECKUX METOJIOB;
UCIOJIb3YSl ONUCAHUE HCCIIECJOBAaHMS, BBIIENIATH INPOBEPSIEMOE IPEANIONIOKEHUE, OLEHUBATh
IIPaBUWJIBHOCTH MOPSIKA IPOBEAECHUS UCCIIEOBAHMUs, JEIaTh BBIBOIBL;
- MPOBOJUTH OMBITHI MO0 HAOIIOAECHUIO (U3MUECKUX SIBICHUH WM (U3NYECKUX CBOMCTB Tel
(kanuJuIApHBIE SABJICHMSA, 3aBUCHUMOCTb JaBJEHMS BO3AyXa OT €ro o0béMma, TeMIleparyphl;
CKOpPOCTH TIpOLlecCa OCTBIBAaHUS / HarpeBaHHs NpU H3IYyYEHUH OT I[BeTa H3JIydaromen /
MOTJIOLIAIONIEN TMOBEPXHOCTH; CKOPOCTb HCHApeHUsi BOABI OT TEMIEPATyphl >KUIKOCTH U
Iiomaau €€ MOBEPXHOCTH; 3JIEKTPHU3aLUs TEl M B3aUMOJEHCTBUE DJIEKTPUUYECKHUX 3apsfoB;
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B3aMMO/ICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yalM3allsl MAarHUTHBIX TOJIEH IOCTOSHHBIX
MarHMTOB; JEHCTBHS MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHuTa,
CBOMCTBA  DBJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpPMYIHMPOBAaThH  IpOBEpsieMble
MPEIIOJI0KEeHUsI, cOOMPaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYAOBaHUS; OMHCHIBATH XOJ
OTbITa U (POPMYIUPOBATH BHIBOJIBI,

- BBINOJIHATH MPSIMbIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIHHON BIAXKHOCTH BO3IYyXa, CHIIBI
TOKAa, HAINpPSDKEHHWsI C HCIOJB30BAaHMEM aHAJOTOBBIX MPHOOPOB M JAaTYUKOB (PU3MUECKUX
BEJIMYMH; CPABHUBAThH PE3YJbTAThl H3MEPEHHIA C YIETOM 3aJJaHHOM aOCOIIOTHOM MOTPEITHOCTH;

- TpPOBOJIUTH HCCIEIOBAaHWE 3aBHUCHUMOCTH OJHOM (M3UYECKON BEIMYMHBI OT JPYroil ¢
WCTIOJIb30BAHMEM TMPSMBIX HM3MEPEHUIl (3aBUCHMOCTH COIPOTHBIICHUS MPOBOJHUKA OT €ro
JUTUHBI, TUTOIA/IM TOTIEPEYHOT0 CEYECHUSI U YACIHHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA;
CHJIBI TOKa, MIYIIETO Yepe3 IMPOBOJHUK, OT HANPSHKCHHsS Ha TPOBOJTHHKE, HCCIEIOBAHUE
MOCIIEIOBATEIbHOTO W TMapajuleIbHOTO  COCAWHEHWH  MPOBOJHUKOB):  IUIAHHPOBATH
HCCIIeIOBaHUE, COOMpATh YCTAHOBKY M BBITIOJHSITH U3MEPEHUS, CIEIys MPEUI0OKEHHOMY TUIaHy,
(bUKCHpPOBaTh PE3YJBTATHl IMOJYYCHHOH 3aBHCHMOCTH B BHAE TAaONWI[ W TPauKOB, IENaTh
BBIBO/JIBI TIO PE3YJbTaTaM UCCIIEIOBAHMS,

- IPOBOJIUTHh KOCBEHHBIC M3MEPEHHsI (PU3NICCKUX BEIWYHH (yIebHAs TEIUIOEMKOCTh BEIIECTBA,
COTIPOTHBJICHUE TIPOBOJHHKA, pab0oTa W MOIIHOCTh JJIEKTPHUYECKOTO TOKA): IUIAHUPOBATH
M3MEpEHUs, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, CIEIys NMPETOKEHHOW MHCTPYKINH, U
BBIUUCIIATH 3HAYCHUE BEJTMYUHEI;

- coOmoIaTh MpaBuiia TEXHUKU O€3011acCHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYIOBaHHUEM;

- XapaKTepH30BaTh MPUHIUIBI ACHCTBHUS M3YyYEHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OTOpO Ha WX OmucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETp, IMapoBas
TypOMHa, aMIEpPMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON SHEPTUH, 3JIEKTPOOCBETHTEIbHBIE
MpUOOPHI, HArpeBaTeIbHBIC JJICKTPONPUOOPHI (IIPUMEPHI), IIEKTPHUUECCKHE MPEIOXPAHUTEIH;
AIIEKTPOMArHUT, JJIEKTPOJBUraTeNb IOCTOSHHOTO TOKA), MCIOJB3YS 3HAHHMS O CBOWCTBAX
(hM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

- pacrmo3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA M M3MEpPUTEIbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHUs, JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI DJIEKTPHUECKUX
Lemnei ¢ nocieAoBaTeIbHBIM U MapauIeIbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyasl yCJIOBHbBIC
0003HaYEeHHUSI FIIEMEHTOB AJIEKTPUUECKUX IIeTIei;

- IPUBOJUTH IPUMEPHI / HAXOAUTh UHPOPMAIMIO O TPUMEpax MPAKTHYECKOr0 HCIOIb30BaHUS
(buznyecKux 3HaHUM B MOBCEIHEBHOW XKU3HU AJIsi oOecreueHrs 0€30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHMsI 370POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIEel cpere;

- OCYILECTBIATh MOUCK HHPOpMAIK (U3MUECKOTO COJIepKaHus B ceT VHTEepHET, Ha OCHOBE
UMEIOIUXCA 3HaHWW W TYyTEéM CpaBHEHUS JOMOJHUTEIbHBIX HMCTOYHHUKOB  BBIICTATH
nH(pOpPMaLINIO, KOTOpas SBISETCS MPOTUBOPEUYUBOM HIIK MOXKET ObITh HEIOCTOBEPHOM;

- HCIOJB30BaTh IPH BBITIOJHEHUU YUeOHBIX 33JaHUN HAyYHO — MOMYISPHYIO IJUTEpaTypy
(bu3MYECKOTO CcoJepX aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HTepHeT; BlaneTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JPYT'YIO;

- CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M KpaTKHe YCTHbIE COOOIIeHHs, 000011ast HHPOpMaLUIO
U3 HECKOJIbKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPXKaHMsI, B TOM YHCIE MyOJIMYHO MPEACTaBIAThH
pe3yabTaThl MPOEKTHOM MM HUCCIENI0BAaTENbCKOM JAEATENIbHOCTH; MpPHU 3TOM TI'PAMOTHO
UCTOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, CONPOBOXKJATh BBICTYIUIEHUE
MpE3EHTALNEN;

- IIPU BBITIOJTHEHUHU Y4EOHBIX NMPOEKTOB U UCCIEIOBAHUHN (PU3NUECKUX MPOIECCOB paCIpeaesiTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 33/1a4aMH, CIECIUTH 3 BBINOJHECHHEM
IUIaHa JeWCTBUH U KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B



JCATEIIBHOCTh ~ TPYIIbI; BBICTPAaMBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,  MPOSIBIISS
TOTOBHOCTb Pa3periath KOH(IUKTHI.
Ilpeomemmnvie pezynvmamol uzyuenusn Kypca uzuku 9 knacca:

[IpenmeTHbIe pe3ylIbTaThl JOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YJAIOIIUXCS YMEHHIA:
- UCHOJB30BaTh IMOHATHUS: CHUCTEMa OTCuéTa, MaTepuajbHas TOYKa, TPaeKTOpus,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JIBIWKEHHUs, nedopmanus (yrnpyras, IiacTudeckas), TpPEeHUe,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTbh M NEPErpy3KH; LEHTP TSHKECTH; abCOIOTHO
TBEPIIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE; MEXaHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK; 3JEKTPOMATrHUTHBIE BOJHBI, IIKaIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OIM30PYKOCTh U NAIBHO30PKOCTh, CIIEKTPHI HCITYCKAaHUS U MOTJIONIeHNUs; anbda -, 6era - u
ramma — U3JIy4eHHUsl, U30TOIbl, siAepHasi SHEPTE€TUKA;
- pa3nuuaTh sABJIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSIMOJIMHEHHOE JIBH)KEHHE,
PaBHOYCKOPEHHOE MpPSAMOJIMHEIIHOE JIBU)KEHUE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE JBI)KEHME, KojeOaTelbHOe
JBUKEHHE (3aTyxalolllie U BBIHYXKICHHbIE KOJeOaHUs), pE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpaX€HHE 3BYKa, DJEKTPOMAarHUTHAasT HWHIYKIMS, MPSMOJUHEHHOE pacrnpocTpaHEeHHeE,
OTpa)X€HHE U MPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3sio’KeHUue Oenoro
CBETa B CHEKTP M CJOXEHHE CIHEeKTPaJbHBbIX I[BETOB, €CTECTBEHHAs pPaJUOAKTHUBHOCTD,
BO3HMKHOBEHHUE JTMHEHUYATOrO CIIEKTpa U3Ty4EHHUs) M0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHUE;
- pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B OKpPY)KalolleM MUpE (B TOM
yucie (u3nuecKkue [BJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JBWKEeHHE MiuaHeT CoJHEeYHOM
CHCTEMBI, PEAaKTHBHOE [IBUKCHHWE >KHMBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHUE BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTHYECKHE SIBJICHHUS B
npupoje, Ouoorn4yeckoe JeMcTBUE BHUAMMOIO, YIbTPa(UOJIETOBOIO M PEHTTEHOBCKOIO
U3IY4YEeHUH; €CTECTBEHHBIM pagMOakTUBHBIA (OH, KOCMHUYECKHE JIy4M, PpaJHOaKTUBHOE
U3IY4YeHUE NPUPOJHBIX MUHEPAIOB; ACHCTBUE pAJAMOAKTHBHBIX H3IYy4eHUH Ha OpraHu3m
4eJi0BeKa), IPH 3TOM MEPEBOANUTh MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh CYIIECTBEHHbIE
CBOMCTBA / MPU3HAKU (PU3UICCKUX SIBJICHUH;
- OIKCBHIBATh H3YYCHHbIC CBOMCTBA Tel M (U3MUECKUE SBJICHHS, MCIOJIb3yd (QHU3NUYECKUE
BEJIMYUHBI (CpeAHsAs U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE,
nepeMelleHue, IyTb, YIJIOBas CKOPOCTb, CWJIAa TPEHUsA, CHUJIAa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJCHMs, BEC Tella, UMITYJIbC Teja, MMIIYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOILHOCTb, NMOTEHIUAIbHAs SHEPrUs Teja, MOJHATOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsl SHEPrUsl CXKaTOM MNPYKUHBI, KMHETHYECKas SHEprusi, IOJHas MeXaHU4ecKas
SHEprus, MEepuoj] W YacTtoTa KoyeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJOMJICHHsI Cpelibl); NMPH ONUCAHUM IMPaBWIBHO TPAKTOBATh
¢bu3n4ecKuil CMBICI UCHOJb3yEeMbIX BEJIIMYMH, 0003HAYECHUS U €IUHUIIB (PU3UUYECKUX BEIUYUH,
HaXoJuTh (OPMYIbI, CBA3BIBAIOIIME AAHHYIO (DU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEIUUYHMHAMH,
CTPOUTH IpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;
- XapaKTepu3oBaTh CBOMCTBa TeJ, (pU3MUYECKHE SBICHMS W IPOLECCHI, HCHOJb3ys 3aKOH
COXpaHEHMs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHLMI CYNEPIO3ULUU CHJI, PUHLIUI
oTHocuTeNnbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS HMIYNbCA, 3aKOHbI
OTPaXXCHHsI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUsS 3apsAJ0BOIO M MACCOBOIO YHUCEN NPHU
SJICPHBIX peaKkIUsIX; IPU TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIlUCHIBATh €TO
MaTeMaTH4YeCKOE BBIPAXKECHUE;
- 00BACHATH (PU3MUECKHE IMPOIECChl U CBOICTBA TeNl, B TOM YHCIE M B KOHTEKCTE CUTyalui
MPAKTUKO — OPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO — CJEJICTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHE W3 2 — 3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2 — 3 M3yueHHBIX CBOICTBa
¢bu3nvecKkux BICHUM, (PU3NUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;
- pemarb pacuéTHbIE 3ajaydl (OMUpAIOLIMEcs Ha CUCTeMY U3 2 — 3 ypaBHEHHMI), MCHONb3YsS
3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJjaul
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3alUCBIBATh KPATKOE YCJIOBHUE, BBISBIIATH HEIAOCTAIOUINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJAWMBIC MJISi PEIICHHUs, MPOBOAUTH pacuéThl M OICHUBATH
PEATMCTUYHOCTH MOJYYCHHOTO 3HAUCHUSI (PU3UYECKON BEIIMUHMHBL,

- pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh MPU HOMOLIM (DU3NYECKUX METOIOB;
UCIIOJIb3YSl OIMCAHWE UCCIIECOBaHMs, BBIIECNIATH MPOBEPSEMOE INPEIIOIO0KEHUE, OLIEHUBATH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS HWCCICIOBAHMS, J€iaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

- MPOBOJUTH OTBITHI MO0 HAOIIOACHUIO (U3MUECKUX SBJICHUH WM (U3NYECKUX CBOMCTB TEl
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPrUM; 3aBUCUMOCTH IEepHOJa
KoJIeOaHUH IPYKUHHOTO MasiTHUKA OT MacChl rpy3a u *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT
aAMILTUTYIbI MaJIbIX KOJEOaHM; IPSIMOJIMHEMHOE PaclpoCTpaHEHUE CBETA, PA3JIOKEHHE Oeoro
CBETa B CIIEKTP; U3YyUYEHHUE CBOMCTB M300pa’keHUsI B MJIOCKOM 3€pKaje U CBOMCTB M300pa’keHus
npenMeTa B coOuparoliel JuH3e; HaOIroAeHNEe CIUIOUIHBIX U IMHEHYAThIX CIEKTPOB U3JIy4eHUs):
CaMOCTOSITENIBHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py0BaHUS; OMUCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

- TIPOBOJIUTH MPH HEOOXOTUMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OTpeeNsisi CpeHee 3HAUYCHHUEe
u3MepsieMoil BennunHbl ((POKYCHOE paccTOsiHME cOoOHMparoled JUH3bI); 000CHOBBIBATH BHIOOP
crioco0a n3MepeHust / H3MEpPUTEINHHOTO MPHUOoPa;

- TIPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTEH (PU3MUYECKHX BEIMYHH C WCIOJIH30BAHUEM IPSIMBIX
M3MEpEeHUH (3aBHCUMOCTh IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIKCHHU 0€3 HavalbHOUH
CKOPOCTH; TIepro/Ia KoJeOaHMii MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTiia
OTpaXeHHsI OT YyIjla NaJCHUs): IJIaHUPOBATh MCCIEAOBAaHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJYIEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIWYHH B BUJIC
Tabnuu 1 rpaduKoB, AeJaTh BHIBOBI IO pe3yabTaTaM HCCIIEI0BaHUS;

- MPOBOJUTH KOCBEHHbIE M3MepeHUs (PU3MUeCKUX BEIMUYUH (CpEelHSsSs CKOPOCTh M YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM JIBMKEHHH, YCKOPEHHE CBOOOIHOTO MaeHUs, )KECTKOCTD MPYKUHBI,
KO3(G(UIIMEHT TPeHHUs! CKOJBKEHMs, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KojeOaHui MaTeMaTH4eCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKass Cuia coOuparomieit
JIUH3bI, PAJMOAKTUBHBIM (OH): MIAHUPOBATh H3MEPEHUs; COOMPATh HKCHEPUMEHTAJIbHYIO
YCTaHOBKY U BBITIOJHATH U3MEPEHHUS], Ce1ys MPEII0KEHHON HHCTPYKINH; BRIUUCIISITh 3HAUCHHE
BEJIMYMHBI W aHAIM3UPOBATh MOJYYEHHBIE pe3yJbTaThl C Y4ETOM 3a/JlaHHOM MOrPEeUIHOCTH
U3MEPEHMUI;

- pa3nuyaTh OCHOBHBIE MPU3HAKU H3YyYEHHBIX (DU3MUECKUX MojeJeil: MaTepuaibHas TOYKa,
abCoIOTHO TBEPAOE TEJIO, TOYSUHBIN HCTOYHUK CBETa, JIy4, TOHKAs JIMH34, [IJIJaHeTapHas MOJIENb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO SI/1pa;

- XapakTepu30BaTh MPUHIUIBI JEHCTBUS W3YUYEHHBIX NMPUOOPOB M TEXHHUYECKHUX YCTPOMCTB C
OTMOpOM Ha WX ONUcaHus (B TOM YHUCIE: CHUAOMETpP, NATYUKHU IOJIOKEHUS, PACCTOSIHUA U
YCKOpEHHS, pakKeTa, O3XOJIOT, OYKH, MEepHCKol, (oToammapar, ONTHYECKHE CBETOBOJPI,
CIEKTPOCKOIN, MTO3UMETp, kamepa BuibcoHa), MCMoyib3ys 3HAHHS O CBONCTBaX (U3NYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

- coOMoIaTh MpaBUiia TEXHUKU OE€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYIOBAHHEM;

- UCMOJIb30BaTh CXEMbl M CXEMaTHUECKHE DPHUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MpU pPEUIeHHH Y4yeOHO —
MPAKTUYECKUX 3aJ]layu; ONTHYECKUE CXEMBbI JUIl IOCTPOCHUS M300pakeHUH B IUIOCKOM 3epKajie U
coOuparoreii TuH3e;

- TIPUBOJIUTH MPUMEPHI / HAXOJUTHh MH(OPMAIMIO O NMPUMEpax MPAKTUYECKOTO HCIOJIb30BaHUS
¢u3nUecKux 3HAHUU B MOBCEIHEBHON JKU3HU Ui oOecrieueHust 6€30MacHOCTH MpU 0OpaleHIH
c npuOopamMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXpaHEHHs 3J0pPOBbS M COOIIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;

- OCYLIECTBJISAITh TMOUCK HH(poOpManmuu (U3NYECKOTO coAepkaHus B ceTu MHTepHer,
CaMOCTOSITENIbHO  (OPMYIUpPYS  MOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONpeAETeHUs
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JOCTOBEPHOCTH IMOJy4eHHOH MH(pOpMAIMKM HA OCHOBE MMEIOLIUXCS 3HAHUNA U JIOTIOTHUTEIHLHBIX
UCTOYHUKOB,;
- HCIOJBb30BAaTh NPHU BBINIOJHEHWU YUYEOHBIX 33JaHUNl HAy4yHO — MOMYISIPHYIO JIUTEPaTypy
(U3HUYECKOTO COJCpXKaHUS, CIPABOYHBIC MaTepUaNbl, pecypchl cetu HHTEpHET; BIaaeTh
npuéMaMy KOHCIIEKTHUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMHM W3 OIJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;
- co3aaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HH(OpPMALUHU H3
HECKOJBbKHUX HWCTOYHHKOB (1)I/ISI/I‘I€CKOFO COACPpIKaHUA, Hy6JII/I‘IHO MNpEACTaBIATE PC3YJILTAThI
HpOGKTHOfI nJIN HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM TI'PaMOTHO HCII0JIb30BATh
M3yYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.

BoinyckHuk 0cHOGHOII WIKOIBI HAYYUMCA:

- coOmoaaTh mpaBuia OE30MACHOCTH U OXPaHbI TpyAa IpH paboTe ¢ y4eOHBIM U Ja00PaTOPHBIM
000pyI0BaHUEM;
- TIOHUMATh CMBICIT OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (PHU3HUECKOE TeJO0, (PU3NIECKOe SBIICHHE,
¢bu3nveckas BeNWYNHA, €TUHHUIIBI H3MEPECHUS;
- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTHh MPU MOMOIM (PU3NYECKUX METOIOB;
aHATM3UPOBATH OT/ICTBHBIC 3TAIbl IPOBEICHUS HCCICTOBAHUN U UHTEPIIPETHPOBATH PE3YIbTATHI
HaOJTI0ICHUI 1 OTIBITOB;
- CTaBHUTbH OTBITHI 10 WCCIEIOBAHUIO (U3NIECCKUX SIBICHUIN WM (PU3MUECKUX CBOUCTB Ten Oe3
WCTIONIb30BAHUS TIPSIMBIX M3MEpPEHUM; Mpu 3TOM (PopMyIupoBaTh mpodiemy/3agady ydeOHOTO
AKCTIEPUMEHTa; COOMpPATh YCTAaHOBKY W3 TIPEJIOKEHHOTO OO0OPYHAOBaHUS; MPOBOIUTH OIBIT U
(bopMyITHpOBATh BHIBOIKI.
Ipumeuanue. Ilpu npoBeaeHnn ucciaeaoBaHus GU3NYECKUX SIBJICHUN U3MEPUTENbHbIE TPUOOPHI
UCIOJIb3YIOTCS JIMIIb KaK JAaTYUKA HM3MEpeHUs (PU3MYECKMX BETUYMH. 3aliCcH IMOKa3aHUM
MPSIMBIX U3MEPEHUI B 3TOM Cllydae He Tpedyercsl.
- IOHUMATh POJIb FKCIIEPUMEHTA B TIOJYYEHUH Hay4YHON HH(POpMAIHH;
- MPOBOJIUTH MPSAMbIE H3MEpEeHUs (PU3NUECKUX BEIMYUH: BPEMs, pacCTOSIHUE, Macca Tena, 00beM,
CWJa, TemIepaTypa, aTMOoc(epHOe JaBlieHHE, BIAKHOCTb BO3/lyXa, HANpsDKEHHE, cujia TOKa,
paauanuoHHBIA (OH (C HCHOJB30BaHUMEM JIO3UMETpPA); MPHU STOM BBIOMPATH ONTUMAJIbHBIN
croco6 U3MepeHus U UCIOIb30BaTh MPOCTEUIINE METOIbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUIA.
Ilpumeyanue. Jlrobas yudeOHasi mporpaMma JOKHA OOECHEeYMBaTh OBJAJICHUE MPSMBIMU
U3MEpPEHUSIMHU BCEX MEePEUNCIICHHBIX (PU3MUECKUX BEIUYUH.
- MPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (M3UYECKUX BEIMYHUH C HMCIOJIb30BAaHHEM MPSIMBIX
U3MEpEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATh pe3yJbTaThl MOJYyYECHHOM
3aBUCHUMOCTH (PU3WYECKMX BEIMYMH B BHAE TaOnui u TpaduKoB, [AeiaTb BBIBOJABI IO
pe3ynbTaTaM HcCleOBaHMUS;
- MPOBOJUTH KOCBEHHBbIE H3MEpEHUS (U3NYECKUX BEIUYMH: IMPH BBINOJIHEHUU HU3MEPEHUA
coOuparh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEAT0KEHHON WHCTPYKIHH, BBIYHCISATH
3HAYEHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOJyYCHHBIE PE3YJIbTAThl C YYETOM 33JaHHOUW TOYHOCTH
HU3MEPEHUI;
- aHANW3UPOBATh CHUTYallMd MPAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, y3HaBaTh B HHUX
NPOSIBJICHWE M3YYCHHBIX (U3UUECKUX SBICHMM WIM 3aKOHOMEPHOCTEH M IPUMEHSThH
UMEIOIINECS 3HaHUS I UX 0ObACHEHMS,
- MOHUMAaTh MPUHIUMBI ACHCTBUS MAIINH, TPHOOPOB M TEXHUUECKUX YCTPOMNCTB, YCIOBUS UX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KHU3HH;
- HUCNOJb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3aJad HayYHO-TNIOMYJISPHYIO JIUTEpaTypy o
(bu3NYeCKUX SABICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.

BuinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

- O0CO3HaBaTh LICHHOCTb HAYYHBIX HCCHGI{OBaHHﬁ, POJib (pI/I3I/IKI/I B paClIMpCHUHA HpeI[CTaBHeHI/Iﬁ
00 OKpYyXKaromeM MHUPE U €€ BKIIA/ B YIIYUHICHUC KAYCCTBA KU3HU,
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- HUCHOJb30BaTh MpPHUEMBbI TOCTPOCHUS (PHU3MUECKHX MOAEIeH, Moucka U (HOPMYITHPOBKH
JI0Ka3aTeJIbCTB BBIABUHYTBIX T'HMIIOTE€3 M TEOPETHMYECKHUX BBIBOJOB HA OCHOBE AMIIMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
- CpPaBHMBATh TOYHOCTh H3MEpPEHHS (PU3MUECKMX BEIUYMH 10 BEIUYMHE HMX OTHOCHTEIHHOMN
MIOTPEIIHOCTH P MPOBEAECHUHU NIPSIMBIX U3MEPEHUM;
- CaMOCTOSITETILHO TPOBOJANTH KOCBEHHBIC U3MEPEHUS M UCCIICAOBAHUS (PU3MUECKUX BEIWYHH C
WCTIOJIb30BAHMUEM PA3JIMUHBIX CIIOCOOOB M3MEpEHUs (PM3NYECKUX BEIWYHH, BHIOUPATH CPEICTBA
U3MEpPEHUsi C y4eTOM HEOOXOJUMOW TOYHOCTH H3MEpEeHui, 00OCHOBBIBATH BBHIOOP crocoba
U3MEPEHUs, aJEKBaTHOIO IIOCTaBJICHHOW 3aJade, INPOBOJUTh OLEHKY JOCTOBEPHOCTH
IIOJIy4EHHBIX PE3YJIbTATOB;
- BOCIPUHUMATh HH(OPMALINIO (PU3NYECKOTO COJIEPKAaHUSI B HAYYHO-TIONYJISIPHOM JIUTEpaType U
CpeacTBaX MaccoBOM HH(opManuy, KpPUTHUYECKH OLIEHHWBATh MOJYYEHHYI0 HH(pOpMaIHIO,
aHAIM3UPYA €€ COJEP>KaHUE U JIaHHbIE 00 UCTOUYHUKE MH(POPMAIIHH;
- co3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MUECKUX SIBICHMUSIX Ha
OCHOBE HECKOJIbKMX HMCTOYHMKOB HMH(OpMAalMH, CONMPOBOXKAATh BBICTYIUIEHUE MpE3eHTalueH,
YUUTBIBasi 0COOCHHOCTH ayIUTOPUH CBEPCTHHUKOB.

Mexanuueckue agnenun. Boinycknuk nayuumces:
- pacro3HaBaTh MEXaHUUYECKUE SIBJICHUS U OOBACHATh Ha OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS IPOTEKAHUS ITUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE,
PaBHOMEpHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHEWHOE  JBWKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBIXKEHUS, CBOOOIHOE MaJIeHHE Tell, pABHOMEPHOE JBUKEHHE MO OKPYKHOCTH,
WHEepLUs, B3aUMOJEHCTBHE TEJI, PEAKTUBHOE JBUKEHHUE, Mepeiadya JaBJICHUS TBEPABIMU TEJIaMU,
KUAKOCTAMU M Ta3aMu, aTMOc(epHOe [aBlieHUE, IUIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX Tell,
UMEIOIIMX 3aKpEIUIEHHYI0 OCh BpallleHUs, KosebaTelnbHOE [BUKEHHE, PE30HAHC, BOJHOBOE
IBIKEHUE (3BYK);
- OIIMCBIBATh HM3Y4YECHHBbIE CBONCTBA T€I M MEXAHWYECKHUE SBJICHMS, MCIOJb3Yysd (uznueckue
BEJIMYUHBI: IyTh, IEpEMELIEHHE, CKOPOCTb, YCKOpPEHHME, NepuoJi oOpalleHHs, Mmacca Tena,
IUIOTHOCTh BEILECTBA, CHJIa (CUJIa TSHKECTH, CUJIa YIPYTOCTH, CUJIa TPEHHUS), JAaBICHHUE, UMITYJIbC
TeNna, KUHETU4ecKas 3Heprusl, NOTEHIManbHas dHEprusi, MexaHuueckass padoTa, MexaHHYecKas
momHocTh, KIIJI mpu coBepiieHun paboThl € HUCHOJB30BAaHHMEM IIPOCTOTO MEXaHU3Ma, CUIla
TPEeHHUs, AaMIUIUTyZla, [EepUoJ M YacToTa KojeOaHWH, JUIMHA BOJHBI M CKOPOCTb €€
pacrpocTpaHeHus; IPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYUH, UX 0003HAYEHUS U €AMHULBI U3MEPEHNUs, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKYIO BEJIMYUHY C IPYTMMHU BEJIMUYUHAMH, BBIYUCIIATH 3HaYeHUE (GU3NUYECKON BETMUUHBI;
- aHAJIM3UPOBaTh CBOWCTBA TeJl, MEXaHUUECKUE SIBJICHMS M IPOLECCHI, UCHOJb3Yys (pusnueckue
3aKOHBI: 3aKOH COXPAHEHHs DHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NMPUHLUI CYNEPIO3ULIUN
cu (HaxoxkaeHue paBHojeictBytomieit cunel), I, II u Il 3akonsr HeloTOHA, 3aKOH COXpaHEHUS
uMITyabca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; IpHU 3TOM pa3jinyaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MaTeMaTUYeCKOe BBIPAKECHUE;
- pasznuuaTh OCHOBHBIE IMPHU3HAKU HW3YYEHHBIX (DU3MYECKMX MOJelNeil: MaTepuaibHas TOUKa,
MHEpLHAIIbHAS CUCTEMA OTCUETA,
- pemarth 3a7ayd, MCIHOJB3ysd (U3NYECKHE 3aKOHBI (3aKOH COXPAaHEHMsS OSHEpPruH, 3aKOH
BCEMHUPHOIO TATrOTeHUs, npuHuun cynepnosuuuu cwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHeHMs uMIyibca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpMYIbI,
CBsI3bIBalOIME (PU3MUYECKHE BEJIWYMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MJIOTHOCTh
BEIIECTBA, CWUJIA, JABJICHUE, UMIIYJbC TEJIa, KUHETHUYECKAsl HYHEPrusi, NMOTEHLUAIbHAs dHEPrud,
MexaHuueckas paborta, mMexaHuueckas MomHocTb, KIIJ[ mpocroro mexaHusma, cuia TpeHHs
CKOJIbXKEHUs, KO3((DUIIMEHT TPEeHUs1, aMIUTUTY1a, TIEPHOJ M YacTOTa KOJIeOaHHH, UTMHA BOJIHBI U
CKOPOCTb €€ pAacIpOCTPAHEHHs): Ha OCHOBE aHalIM3a YCJIOBMs 3aJauyd 3alMChIBaTh KpPaTKOE
yCJIOBHE, BBLACTATH (U3UYECKUE BEIMUYMHBI, 3aKOHBI M (OPMYINbI, HEOOXOIUMBbIE Ui €€
peleHusi, TPOBOJAUTh PacueThl U OLEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAYEeHHUs (PU3HUECKOU
BEJINYMHBI.
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BuinyckHuk nojyuum 603M0)4CHOCHIb HAYUUMbBCA:
- MCIIOJIb30BaTh 3HAHHUA O MEXaHMUYECKHX SBJICHHUSX B MOBCETHEBHOM KHU3HM Uil 0OECICUeHUS
0€301acHOCTH TpU OOpaleHnH ¢ MTPUOOPaMH U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3J10pOBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOILIEH Cpele; IPUBOIUTh
IpUMEpHl MPAKTUYECKOTO HCIIOJIB30BAaHUS (PU3MUECKUX 3HAHMM O MEXaHMYECKUX SIBICHHAX U
(Gu3NYecKUX 3aKOHAX; NPUMEPHl HCIOJH30BAHUS BO300HOBISEMBIX MCTOYHHKOB JHEPTHUH;
9KOJIOTMYECKUX MOCIIEACTBUN UCCIIEJOBAHNS KOCMUYECKOTO ITPOCTPAHCTB;
- pa3nauyarh IPAHULBI TPUMEHMMOCTH (DU3MUECKHUX 3aKOHOB, IIOHUMAaTh BCEOOLIUI XapakTep
(byHIaMEHTAJILHBIX 3aKOHOB (3aKOH COXPaHEHHS MEXaHHYeCKOH PHEpPruu, 3aKOH COXPAaHEHUS
HMITYJIbCa, 3aKOH BCEMUPHOTO TSATOTEHUS) U OFPaHUYEHHOCTh UCIIOJb30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zip.);
- HaXOJMTh a/IEKBATHYIO MIPEUI0KEHHOM 3a7aue (PU3NUECKyr0 MOJIENb, pa3penaTb IpolOiaeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HaHUM MO MEXaHHKE C MCIOJIb30BAaHMEM MaTEeMaTHUYECKOro armapara,
TaK U MPH MOMOIIY METOJIOB OIICHKHU.

Tennoevie agnenun. Boinycknuk nayuumcesa:
- pacrno3HaBaTh TEIUIOBBIE SIBJICHHUS U OOBSCHATH Ha 0aze MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS NPOTEKaHUS ITUX sBICHUN: AudPy3us, u3MeHeHue oObema Tesl MNpu
HarpeBaHuu (OXJIAKIEHHUH), OOJbIIasi COKMMAEMOCTh T'a30B, Majas C)KMMaeMOCTh KHUJIKOCTEH U
TBEpAbIX TEJN; TEIIOBOE PaBHOBECHE, MCIApEHUE, KOHJEHC AU, MJIaBIeHNUe, KPUCTaIN3alus,
KHUIIEHHWEe, BIAKHOCTh BO3AYyXa, pa3jiMYHble CHOCOOBI Terulonepenadn (TerIONpPOBOJIHOCTD,
KOHBEKIIUS, H3JIy4Y€HHE), arperaTHbleé COCTOSIHHS BEIIECTBA, IMOTJIOUICHHE OJHEPruH MpH
WCIIApPEHUU JKUJKOCTH UM BBIJIEJICHHE €€ NpU KOHJEHCAllMM Tapa, 3aBUCHUMOCTh TEMIIEPaTyphl
KUIICHUS OT JaBJICHMUS,
- OIIMCBhIBaTh N3yYEHHbIE CBOMCTBA TEJ M TEIIOBBIE SIBJICHUS, UCIIOJIb3Ys (PU3NUECKHE BETUUUHBIL:
KOJIMYECTBO TEMJIOTHI, BHYTPEHHsISI SHEPrUsi, TEMIEPATypa, ylelbHas TeINIOEMKOCTh BEILIECTBA,
ylenbHas TeIUloTa IUIABIEHMA, YJelbHas TeIuloTa NapooOpa3oBaHus, yJejdbHas TEIUIOTa
CrOpaHus TOIUIMBA, KOA(P(GHUIMEHT MOJE3HOrO JEHCTBUS TEIJIOBOTO JBUraTels; IPU ONMUCAHUU
IPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HA4YeHUs U
€IMHULIBI U3MEPEHUs], HaXOAUTh (OPMYIIbl, CBS3bIBAIOIIME JAHHYIO (DU3HYECKYIO BEIMUYUHY C
JIPYrUMH BEJTMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NYECKOI BETUUNHBL;
- pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3MUECKUX MOJEECH CTPOEHMs I'a30B, )KUIKOCTEN
U TBEPbIX TEIl;
- IPUBOAUTH MPUMEPhl MPAKTHUECKOTO HCIOJIb30BaHUA (PU3MUYECKUX 3HAHUM O TEIUIOBBIX
SBJICHUSIX;
- peliaTth 3a7a4yM, UCHOJb3Ys 3aKOH COXPAHEHUs SHEPruu B TEIUIOBBIX Ipoleccax U GopMyIsl,
CBs3bIBalOIME (U3MYECKHE BEIMUYMHBI (KOJMYECTBO TEIJIOTHI, TeMIeparypa, yJelbHas
TEIUIOEMKOCTh BEILECTBA, yJe/IbHas TEIUIOTa IUIABJIEHUS, Y/elbHas TeIloTa napooOpa3oBaHMusl,
ylelbHas TeIUIoTa CrOpaHusl TOIUIMBA, KOA(P(ULIMEHT MOJE3HOro JAEHCTBHUS TEIUIOBOTO
JIBUraTelis): Ha OCHOBE aHAJM3a YCJIOBMS 3a/laud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIJICIATh
¢u3nyeckue BEIUYMHBI, 3aKOHbI U (HOPMYNbI, HEOOXOAMMBIE Al €€ PELICHHs], MPOBOAUTH
pacyeTbl ¥ OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HaUeHUs (PU3NUECKOM BETMUUHBL;
- aHAIW3MPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBIECHUS M IIPOLECCHI, HCIOJIb3yd OCHOBHBIE
IIOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHsS O CTPOEHUHM BEUIECTBA W 3aKOH COXPaHEHUs
SHEPIruH.

BoinyckHuk noniyuum 603mM0M4CHOCHIb HAYUUMbCA:
- HCIOJIb30BaTh 3HAHMs O TEIUIOBBIX SBJICHUSAX B MOBCEJHEBHON >KM3HM Uil OOecredeHMUs
0€30MacHOCTH MU 00palleHUH ¢ MPUOOpaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXpaHEHUS
3JI0POBBS U COOJIOZCHUSI HOPM JKOJIOTHYECKOTO MOBEJICHHS B OKpYXKAloIel cpesie; NPUBOIUTh
MPUMEPHI SKOJIOTUYECKUX MOCIEACTBUN pabOThl IBUTaTesiell BHYTPEHHETO CrOPaHUs, TETJIOBBIX
U TUJIPOIJIEKTPOCTaHIINM;
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- pa3nu4arh TPaHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, NMOHMMATh BCEOOLIUI XapakTep
(byHIaMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTHH B TEIJIOBBIX MPOLIECCAx)
U OTPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;
- HaXOJMTh a/IEKBATHYIO MPEUIOKEHHOM 3ajaue (PU3NIECKYI0 MOIENb, pa3peniaTts npolieMy Kak
Ha OCHOBE MMEIOUIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUSX C MCIOJIb30BAaHUEM MaTEMAaTUYECKOTO
anmapara, TaK 1 IpHy IOMOIIU METOJIOB OLICHKHU.

dnexmpuueckue u MacHUmMHble A61eHUA. Boinycknuk nayuumces:
- pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJIEHUS U OOBSACHATH HAa OCHOBE MMEIOLIUXCA 3HAHUM
OCHOBHBIE CBOICTBAa WM YCJIOBUS TPOTEKaHWSI OTUX SBJICHUH: AJIEKTpU3aLUsg Tell,
B3aUMO/ICIICTBUE 3apsAJ0B, J3JIEKTPUYECKUH TOK U €ro JedcTBUS (TEIIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMO/JICHICTBUE MAarHUTOB, AIEKTPOMArHuTHas MHAYKLUSA, JEMCTBUE MAarHUTHOIO
MoJisi Ha TMPOBOJHUK C TOKOM M Ha JBIKYIIYIOCS 3apsyKEHHYIO 4acTUlly, JelcTBHE
AIIEKTPUYECKOTO TOJIsI Ha 3apsSHDKEHHYIO YacTHIly, AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHEIHOE
pacnpocTpaHeHue CBETa, OTPAKEHHUE U IPEIOMIIEHUE CBETA, JUCIIEPCHUs CBETA;
- COCTaBIIAITh CXEMBbl DJJEKTPUYECKUX Lenedl ¢ MOCIeNI0BaTeNbHbBIM U  IapajljelIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS FIEMEHTOB AIEKTPUUECKUX IIere
(MCTOYHMK TOKa, KJIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJILTMETP);
- HWCIOJB30BaTh ONTHYECKHE CXEMBl JAJs MOCTPOCHHS W300paXeHUH B IUIOCKOM 3€pKaje u
coOmparoIei JIMH3e;
- ONKUCHIBATh W3YYEHHBIE CBOWMCTBA TEJl U 3JIEKTPOMArHUTHbBIE SIBJICHUS, UCTIOIb3Ys (PU3NUECKHEe
BEJIMYMHBI: AJIEKTPUUYECKUIN 3apsl, CHJIa TOKa, JJIEKTPUYECKOE HANpsKEHUE, AIIEKTPUUYECKOe
COTMPOTHBIIEHHUE, YIEIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta 3MEKTPUUECKOTO MOJIsI, MOIIIHOCTh
TOKa, (POKYCHOE pPACCTOSIHME W ONTHUYECKas CHJIa JMH3bL, CKOPOCTh JEKTPOMArHUTHBIX BOJIH,
JUIMHAa BOJIHBI M YacTOTa CBETa; MpPU ONHMCAHUU BEPHO TPAKTOBATh (DU3MUECKUN CMBICIT
HCIOJIb3YeMbIX BEJIWYUH, MX O0O3HAUEHUS U EIUHHIBI H3MEpPEeHHs; HaXOIUTh (POPMYIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUUHY C JPYTUMHU BETUUUMHAMU;
- AHaJU3MpOBATh CBOWMCTBA TEJN, OJJICKTPOMAarHUTHBIE SBIEHUS M MPOLECCHI, HUCIHOJIb3Ys
(bu3nyecKkue 3aKOHbI: 3aKOH COXPAaHEHUs AIEKTPUUECKOTo 3apsa, 3akoH OMa i ydacTka LenH,
3akoH Jlxoyna - JleHna, 3akOH MPSIMOJIMHEHHOTO PAacHpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS
CBETa, 3aKOH MPEJIOMJICHUS CBETAa; IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOEe BbIPAXKECHUE;
- TPUBOAUTH TPUMEPHl MPAKTUYECKOTO  HUCMHOJB30BaHUs  (U3MUEeCKUX 3HaHU 00
AJIEKTPOMAarHUTHBIX SIBJICHUSX;
- pemiath 3aJa4yd, UCHOJB3yd (u3nyeckue 3akoHbl (3akoH Oma JUis ydacTka LeMNu, 3aKOH
Jlxoyns - JleHua, 3aKOH NMPSAMOJMHEHHOTO PacIpOCTPAHEHMs CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH TpEJOMJICHHS CBeTa) U (QOpMyIbl, CBS3bIBAIOIIME (DU3UYECKUE BEIUYMHBI (CHJIa TOKa,
JNEKTPUYECKOE HANpPsHDKEHUE, SJEKTPUUYECKOE CONPOTUBIICEHUE, YIEIbHOE COIPOTUBIICHUE
BEIIECTBA, pPa0OTa IJIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHHE M ONTUYECKas
CWJIa JIMH3BI, CKOPOCTh AJICKTPOMArHWTHBIX BOJIH, JIJIMHA BOJIHBI M 4acToTa CBETa, (HOPMYIIbI
pacyera 3JeKTPUYECKOr0 CONPOTUBIIEHUS IPH MOCIEI0BATEIbHOM U MapajuIeIbHOM COEIMHEHUH
MIPOBOJIHUKOB): HAa OCHOBE aHajK3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBIICIATH
¢u3nyeckue BETUYMHBI, 3aKOHBI U (OPMYNbI, HEOOXOAMWMBIE IJIi €€ peIIeHUs, MPOBOJUTH
pacyeThbl ¥ OIIEHUBATh PEaIbHOCTh MOJy4E€HHOTO 3HAaUeHUs! (PU3UUECKON BETMYUHBI.

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbCA:
- HCIOJIb30BaTh 3HAHHUA OO SIIEKTPOMArHUTHBIX SIBJICHHUAX B IIOBCEAHEBHOM JKW3HU IS
oOecrieyeHns 0€30MACHOCTH MpH OOpALIEHUH C MPUOOpPaMU M TEXHUYECKUMH YCTPONCTBaMH,
JUIS COXPaHEHUs 370POBbs U COOJIIOJICHHUS HOPM SKOJIOTHYECKOro IMOBEJICHMS B OKpYXarolei
Cpele; NPUBOAUTH PUMEPHI BIMSIHUS IEKTPOMArHUTHBIX U3Iy4€HUN Ha )KUBBIE OpPraHU3MB;
- pa3nuyarh TPaHUIBl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, NMOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHUs AJIEKTPUYECKOrO 3apsijfa) U OrpaHUYEHHOCTh
UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa /it yyacTka 1enw, 3akoH Jpkoyns - JIenna);
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- WUCHOJb30BaTh IPHUEMBI TOCTPOCHUS (PU3MUECKHX MOJENeH, Moucka U (HOPMYIUPOBKU
JI0Ka3aTeIbCTB BBIJBHHYTBIX THUIOTE3 M TEOPETHYECKHX BBIBOJIOB HAa OCHOBE AMITMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;
- HaXOJMTh a/IEKBATHYIO MPEUI0KEHHOM 3a71aue (PU3NIECKYI0 MOIENb, pa3peniath NpoliaeMy Kak
HAa OCHOBE HMEIOIIUXCA 3HAHUH OO0 JIEKTPOMArHUTHBIX SBJICHUSX C HCIOJIb30BaHUEM
MaTEeMaTHYECKOTO aIapara, Tak ¥ P MOMOIIN METO/IOB OI[CHKH.

Keanmoguvie aénenus. Boinycknuk nayuumcs:
- pacro3HaBaTh KBAHTOBBIC SIBIICHUS U OOBACHATH Ha OCHOBE MMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOWMCTBA WMJIM YCJOBHS NPOTEKAHWS JTUX SBJICHUN: €CTECTBEHHAs W HMCKYCCTBEHHAs pajauo-
aKTHUBHOCTB, O -, } - U Y - U3JTy4eHHsI, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPa N3Iy4EeHHUS aTOMa;

/1 Paznensi Conepxanue JlaGopaTtopHbie paboThI
7 xJacc

- OIMUCBIBATH M3YYCHHBIC KBAHTOBLIC ABJICHUA, HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC BEJINYNHBI. MAaCCOBO€
4HCII0, 3apsI0BOE YKCIIO, IEPUO]] MOJypacnaaa, SHeprus (POTOHOB; MPU OMMCAHUM NPABUIIBHO
TPAKTOBATHh (1)I/ISI/I‘ICCKI/II\/'I CMBICJI HCIIOJIB3YEMbBIX BCJIIMYHMH, HX o0o3HaYeHusT H CANHUIIbI
U3MEpEeHUs; HaXOAUTh (OpMYJbl, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C JIPYTUMHU
BEINMYMNHaAMU, BbIYUCIISTH 3HAUYCHHUEC (i)PI3I/I‘-IGCKOI71 BCJIMYUUHBI,
- AHAJIM3UPOBATb KBAHTOBLIC ABJICHHSA, HCIIOJIB3Ys (1)I/ISI/ILIGCKI/IG 3aKOHbI M TIOCTYJIAThbl: 3aKOH
COXPAaHEHHUs DSHEPruu, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHHs
MaccoBOI0 YHUCJIA, 3aKOHOMEPHOCTH M3JIydCHHMs M IOIJIOIIEHUS CBETa aTOMOM, IPHU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYJINPOBKY 3aKOHA U €70 MAaTEMATUYECKOE BBIPAKEHHE;
- pas3iimyaTb OCHOBHBLIC MPU3HAKU HHaHeTapHOﬁ MOJACIN aToMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
Anpa;
- TNPUBOJUTH TIPUMEPBI TPOSIBICHHWS B IPHUPOAE M IMPAKTUYECKOTO HCIOJIb30BaHUSA
PaAMOaKTUBHOCTH, AIEPHBIX U TEPMOSICPHBIX PEAKIIMM, CIEKTPAJILHOTO AHAIN3A.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:
- MCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS B MTOBCEHEBHOM JKM3HU IpU OOpallleHuu ¢ npubopaMu u
TEXHUYECKUMHU YCTPOUCTBAMM JJIsl COXpPAHEHHUS 340POBbsS U COONIIOICHUS HOPM 3KOJIOTMYECKOTO
IIOBEICHUS B OKPYXKaIOLIEH Cpene;
- COOTHOCHUTb SHEPI'HIO CBS3HM aTOMHBIX sJIep C 1e(EeKTOM MacChl;
- IIPUBOAUTL IIPUMEPHI BIUSHUSA PaJUOAKTUBHBIX MU3JIy4YEHUH HA KUBBIC OPraHU3MBbI; IOHUMATh
IIPUHLIMI JEHCTBUS TO3UMETPA U PA3JINYaTh YCIOBUS €r0 UCIOJIb30BaHUS;
- IOHMMAaTh 5KOJOTMYECKHE MpOOJeMbl, BO3HUKAIOIIME IIPU HCIOJIb30BAaHUM aTOMHBIX
JIEKTPOCTAHLIUHN, U IIyTH PEIIEHUs 3TUX MPOo0IIeM, IEPCIEKTUBbI UCIIOJIb30BAaHUS YIPABISIEMOIO
TEPMOSIIEPHOTO CUHTE3A.

Inemenmul acmponomuu. Buinycknuk nayuumea:
- YKa3bIBaTh Ha3BaHUs Iu1aHeT CONHEYHON CUCTEMBI; pa3nMdaTh OCHOBHBIE IPU3HAKU CYTOYHOTIO
BpallleHus 3Be34H0ro Heba, AprkeHus Jlynsl, CoJHIIA U IJIaHET OTHOCUTENIBHO 3BE3L;
- IOHUMAaTh Pa3JIN4Msl MEXIY IeIMOLEHTPUUECKON U F€OLIEHTPUUECKOM CUCTEMaMu MUPa;

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbCA:
- yKa3bIBaTh OOIIME CBOMCTBA M OTIMYMUSA IUIAHET 3€MHOM IpYIIbl U IUIAHET-TUTAHTOB; MabIX
Ten CoJTHEYHOU CUCTEMbI U OOJBLINX IJIAHET; MOJB30BaThCs KapTOW 3BE3AHOTO Heba MpH Tel
CoutHe4HOM cucTeMbl U OOJIBIIMX MJIAHET; HAOII0IEHHUX 3BE€3THOrO Hela;
- pa3nMyuaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3Mep, LIBET, TeMIepaTrypa) COOTHOCUTh LIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;
- pa3auy4aTh FUIOTE3BI O TPOUCX0XkKAEHNN CONHEYHOU CUCTEMBI.

1. Conepsxanue yuyeGHOro npeamera, Kypca
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®dusuka - HayKa O IpHPOICL. ®du3nyecKue SBJICHUS.

1. Onpenenenue 1eHbI

—_
z Ousnueckue cpoiictBa Ten. Habmronenue u onucanue | AeieHUs
: ¢usnuecknx  sBaeHU. DuU3MUeCKHEe  BEIUYHUHBIL. | U3MEPUTEIHHOTO
= Usmepenust ¢u3nueckux BETUYMH: AJMHBI, BpeMeHH, | mpubopa.
= TeMIIepaTypBhl. dusuyeckue mpHUOOPEI.
E MexayHaponHass cuCTeéMa €IWHUL. [OYHOCTb U
IIOrPEIHOCTh U3MepeHuil. PU3UKA U TEXHUKA.
< Crtpoenne BemiectBa.  OmbIThl, JAoKkasbiBatouue | 2. Onpenenexnue
< % __ | aToMHOe cTpoeHue BemectBa. TemnoBoe JBHKEHHE | Pa3MEPOB MAJbIX TEL.
= é& aTOMOB M  MOJIEKyJl. bBpoyHOBCKOE JIBUXKEHHE.
5 5 o | [Anddysus B razax, *UAKOCTSAX M TBEPABIX TeNax.
c;é g é B3aunmopeiictBue dYacTHIl BemiecTBa. ArperaTHBIC
g = % COCTOSIHMS BelecTBa. MoJieNny CTpOeHHs TBEPAbIX Tell,
o o9 JKUAKOCTeH u Ta3oB. OOBSCHEHHME CBOWCTB Ta30B,
= 2 KUAKOCTEW M TBEPHABIX Tel HAa OCHOBE MOJEKYISPHO-
© KUHETUYECKUX MPEJCTaBICHUM.
Mexanudeckoe  aBmwkeHue. Tpaekropus. Ilyte. | 3. MI3mepeHne Macch
PaBHOMEpHOE W HEpaBHOMEPHOE  JBIKEHHE. | TENa Ha PHIYaXKHBIX
Cxopocth. I'padmky 3aBUCHMOCTH TIYTH W MOZIYJS | Becax.
CKOpocTH  OT BpemeHH jaBwkeHus. Hnepuwms. | 4. 3mepenue o6bema
5 HNueptHOCT Ten. B3aumoneiictBue Tten. Macca Ttena. | Tena.
i Wsmepenne macce! Tena. [lnotHocts BemectBa. Cuia. | 5. Onpenenenne
= Cuna tspkectu. Cwmma yopyroctd. 3akoH ['yka. Bec | miIoTHOCTH TBEpIIOro
5 & | Tena. CBs13b MEXAY CHIION TSKECTH M MAacCOU Tena. Tena.
’a:)( € | Cuna tskecTH Ha Jpyrux 1oiaHerax. Junamomertp. | 6. I'pagympoBanue
g CrnoxeHne JIByX CHJI, HANpaBIEHHBIX TI0 OIHOH | MPYXUHBI U H3MEPEHHE
=) npsiMoii. PaBHOACHCTBY OIS ABYX cril. CHjla TPEHUS. | CHUI TUHAMOMETPOM.
R ®dusnueckass npupoga HeOecHbix Ten ConHeuyHoi | 7. M3amepeHue CUbI
CUCTEMBI. TPEHHUS C TIOMOIIHIO
JTUHAMOMETpa.
Hasnenmne. JlaBnenne TBepabix Ten. JlamieHwme raza. | 8. OmnpemencHue
5 o= OObscHeHHE TaBJIEHUS Ta3a Ha OCHOBE MOJIEKYIISIPHO- | BBITAIIKWBAOIIEH CHJIBI,
'EE ’QE) KUHETHYECKUX MpencraBieHui. Ilepemaua paBieHus | AEHCTBYIOLIEH Ha
.gé 5 o | TasaMu W JKUIKOCTSIMH. 3akoH [Tackans. | morpy>keHHOE B
2 5 9 5| Coobmaronmecs cocysbl.  ATMOC(EPHOE faBieHHe. | KHUIKOCTb TENo.
=g " Merogpl  w3MepeHHs ~ aTMmocdepHoro  maBieHHs. | 9. BericHeHume ycnmoBuit
g% = Bapomerp, MaHOMeTp, TOpPHIIHEBOW >KUIKOCTHBIM | IJIaBaHUS Teja B
= F Hacoc. 3akoH ApxuMena. YCIOBHSA IUIaBaHUS TeNl. | KUIKOCTH.
BosnyxomnnaBaHue.
Mexannyeckas  pabora.  Mommuocts.  IIpocteie | 10. BrisicHenue yciaoBus
o E MeXaHW3Mbl. MOMEHT CHJIBL. YCIIOBHS DPAaBHOBECHS | paBHOBECHS phlyara.
5 g: pplyara. «30JI0TO€ MOPAaBUIO» MEXaHHKHU. UBI/IL[BI 11. Onpenenenne KIIJ
S % = | PaBHOBECHS. Koaddumnuent mone3Horo AeicTBUA | MPHU MOABEME TENa 110
£ 5 & | (KIIA). Oneprus. IloreHumanbHas ¥ KHHETHYECKAs | HAKJIOHHON INIOCKOCTH.
= & | oHeprus. IIpeBpaienne SHEPTHH.

8 kmacc
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Tennossie siBnenus (7 9)

TenmoBoe  nBukeHue.  TemoBoe
Temneparypa. BHyTpeHHsIL 3Heprus.
Teruionepenaya. T enonpoBOAHOCTG.
Wznyuenne.  KonnyecTBO — TEmnoTHl. Y enbHas
TEIJIOEMKOCTh. Pacuer KomuyecTBa TEMJIOTH MpH
TermooOMeHe. 3aKOH COXPaHEHUsT W IPEBpaIleHUs
SHEPruM B MEXaHWYECKMX M TEIUIOBBIX IIpoIieccax.
[InaBneHue u OTBepAEBaHUE KPUCTAIIUYECKUX TEI.
VYnensHas Temsora IulaBieHus. Mcmapenue
kouaencamnus. Kunenue. BinaxxHocts Bo3ayxa.
YnenbHas Temiiora mnapooOpa3oBaHus. OObICHEHHE
WU3MEHEHMs] arperaTHoOro COCTOSHHS BeIllecTBa Ha
OCHOBE MOJIEKYJISIPHO-KHHETUYECKUX MPEICTaBICHHM.
[IpeoOpazoBanre »HEPrUM B TEIUIOBBIX MAalIdHAX.
JBuratenp BHyTpeHHero cropanus. [lapoBas TypOuHa.
KIIZI  TemmoBoro  mBuratens.  ODKOJOTHYECKUE
po0JIeMBl UCTIONIb30BAHHUS TEIUIOBBIX MAIIMH.

paBHOBECHE.
Pabora wm
Konsekmus.

1. CpaBHeHue
KOJINYECTB TEIUIOTHI IpU
CMEIIMBaHNHU BOJBI
Pa3HOM TeMIIEpaTyphl.

2. U3mepenue
YAEIbHON
TEIMJIOEMKOCTH TBEPOTO
Tena.

3. Usmepenue
BJIQ)KHOCTH BO3/yXa.

OnekTpudeckue sBiecHUs (7 4)

OnexTpuzanus Ten. [[Ba posa aNeKTpUUECcKUX 3apsiJioB.
B3anmopeiictBue 3apsbkeHHBIX Ten.  IIpoBomHuMKW,
IUDJIEKTPUKA W TOMYMPOBOAHUKH. OJEKTPHUECKOE
mosie. 3aKOH COXpaHEeHHSA JJEKTPUYECKOro 3apsna.
JemuMocTh  3JEKTPUYECKOro  3apsAga. DJIEKTPOH.
Crpoenne aToma. DIEKTpUIECKUN TOK. JlelicTBre

JJEKTPUYECKOTO IO Ha JJIEKTPUYECKHE 3apsiibl.
Ucrounnkm Toka. Onekrpuueckas menb. Cuila TOKa.

DIEeKTpUIECKOe HaIpsoKEHUE. DIIEKTPUIECKOE
comnpotuBicHre. 3akoH Owma Isi y9acTKa IIETH.
[MocnenoBatenbHOE ¥ TapaJUICNbHOE COCTUHCHUE

MIPOBOIHUKOB. PaboTa W MOITHOCTH 3JIEKTPUYECKOTO
Toka. 3akoH [[xoyns - Jlenna. Konmencarop. [Ipasuia
0€30I1aCHOCTH IpU PabOTE ¢ ANIEKTPOoIprdopamMu.

4. Coopxka
3JIEKTPUUECKOU 1ENu U
HN3MCPCHUE CUJIBI TOKA B
€€ pa3JIMnYHbIX
ydacTKax.

5. 3mepenue
HaIIPsAKCHUA HAa
Pa3IMYHBIX y4aCTKax
3JIEKTPUUYECKON IIeMHu.
6. PerynmupoBanue CHIIBI
TOKa PEOCTaTOM.

7. I3mepenue
COIIPOTUBIICHUS
MIPOBOJIHUKA TIPH
MTOMOIIIY aMIepMerpa u
BOJIETMETPA.

8. Usmepenne
MOIITHOCTH ¥ PaOOTHI
TOKa B 3JIEKTPUUYECKOU
JamIe.

OneiT Opcrena. MaruutHoe mnosie. MarHuTHoe mose

9. Coopxka

cwia nuH3bL M300pakeHus, naBaemble JIMH30M. [a3
KaK onTu4veckas cucrema. OnTuyeckue mpruoOopsL.

3 MpSIMOTO TOKa. MarHuTHOE MOJE KATYLIKH C TOKOM. | 3JEKTPOMAarHUTa U
E N’? [locTosiHHBIE MAarHUTHL. MarHUTHOE TOJIE TOCTOSHHBIX | UCIBITAHUE €r0
= ~ | maruuToB. MaruutHoe moje 3emin. Bzaumonencreue | qeHCTBUSL.
g E MarHuToB. JlelicTBre MarHUTHOro nojs Ha npoBogHuk | 10. U3yuenue
% 2 C TOKOM. DJIEKTPUYECKUI ABUTATENb. 3IEKTPUYECKOTO
z & JBUTATENS IIOCTOSIHHOTO
I TOKa
(Ha Momenn).
Hcrounuku ceera. [Ipsmonuneiinoe pacnpoctpanenue | 11. [lonyuenue
o cBera. Buanmoe apmwxkenne csetwil. OTpaxkeHHe CBETa. | N300pa)KeHus Ipu
= = _ | 3akon  orpaxenus  cBera. Ilmockoe  3epKajo. | IOMOLIM JMH3BL.
g GE é IIpenomnenne cBera. 3aKOoH MPENOMIICHHS CBETa.
& =) JInnzel. dokycHoe paccTosHUE JIMH3BL. OnTHuecKas

9 kmacc
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3aKOHBI B3aUMOJIENCTBUASL U
nBrKeHUS e (5 9)

MartepuanbHas TOUKa. Cucrema oTcyera.
[Iepemerenue. CxopocTb MPSIMOIMHENHOTO
PaBHOMEPHOTO JBUKEHUS. [IpssmonuneiiHOE

PaBHOYCKOPEHHOE JIBUXKCHHE: MTHOBEHHAsT CKOPOCT,
yCKOpeHHe, mnepeMenicHue. ['paduku 3aBUCUMOCTH
KHHEMATHYCCKUX BCIIMYHNH oT BpCMCHI/I HpI/I
paBHOMEPHOM U  pPaBHOYCKOPEHHOM  JIBMJKCHHH.
OTHOCI/ITCJII)HOCTI) MEXaHNYCCKOI'o IBUKXCHUS.
FeOHCHTpI/I‘ICCKaH 158 I‘eJ'II/IO]_[eHTpI/ILICCKaH CUCTEMBI
Mupa. MHepumambHas cucTeMa OTCuYeTa. 3aKOHBI
Hrrorona. CBobonHoe nanenne. HeBecomocTh. 3akoH
BCEMHUPHOTO TAroTeHus. Mmynbsc. 3aKoH coXpaHEeHUs
I/IMHYJIBCEL PeaKTI/IBHOC JABHXKCHUC.

1. UccnemoBanue
PaBHOYCKOPEHHOT'O
IBIDKEHHUA 0€e3
HAa4aJIbHOW CKOPOCTH.

2. Usmepenue yckopeHus
CBOOOIHOTO IaCHHUS.

MexaHuuecKre KOJaeOaHus
Y BOJHBL 3BYK (44)

KonebarensHoe nBuxenue. KonebaHust rpy3a Ha
npykuHe. CBoOomnbie KoneOanus. KonebatenbHast
cucrtemMa. MasTHUK. AMIUIUTYJa, TEPHOJ, YacToTa
KOJIeOaHMIA. [peBpamienue SHEPTrUU npu
KoNeOaTeTbHOM JIBUKCHUH. 3aTyxarolie KoyieOaHusl.
BremnyxaeHnnble KonebaHusl. Pe3onanc.
Pacnpoctpanenue konebaHWUN B YOPYTHX Cpeaax.
Ilonepeunbie W NPOJOTIbHBIE BOJIHBL. JlJIMHA BOJIHBIL.
CBs13b JJIINHBI BOJIHBI CcO CKOpPOCTBIO (S
pacrpocTpaHeHHsI U TMEPHUOIOM (J9acTOTON). 3BYKOBBIC
BonHBL. CKOpOCTh 3BYyKa. BhicoTa, TEMOp U rPOMKOCTh
3ByKa. 9X0. 3ByKOBOH PE30HAHC.

3. HUccnenoBanue
3aBUCUMOCTH TIEprojia U
YaCTOTHI CBOOOIHBIX
KOJIEOAHMI MasiTHUKA OT
JUIAHBI €70 HUTH.

OnekTpoMarHuTHoe nosje (5 4)

OpHOpomHOE ¥ HEOAHOPOAHOE MArHUTHOE TIOJIE.
HanpaBnenue Toka M HalpaBlIeHUE JIMHUM €ro
MarHUTHOTO TOJISI. [IpaBuio OypaBunKa.
O6nHapyxeHre MarHuTHOro mois. llpaBuio IeBoit
pyku. HWHAYKIUS MarHUTHOrO Mo, MarduTHBIN
motok.  OmpiTel  @apames.  DJIEKTPOMarHUTHAS
WHAyKOWa. HampaBieHwe WHIYKIIMOHHOTO — TOKA.
IIpaBuio Jlenna. SIBnenue CaMOMHAYKLIHH.
Ilepemennsbliii TOK. I'eHepaTop TIIEpEMEHHOIO TOKA.
[IpeoOpazoBanusi 3HEPTUU B DIIEKTPOTrE€HEpaTOpax.
Tpancdopmarop. Ilepemaya 3IeKTpUUECKON SHEPTUH
Ha paccrosiHHE. DIEeKTpPOMarHuTHOE ToIe.
ONeKTpOMarHUTHEIE BOJTHBL. CxopocThb
pacnpocTpaHeHHs AIEKTPOMarHUTHBIX BONMH. BrmsHue
3JIEKTPOMAarHUTHBIX W3ITydeHUN Ha KUBBIE OPTaHU3MBL.

KonebaTenpHbrii KOHTYP. [Tonyuyenue
3JIEKTPOMAarHUTHBIX KOJICOaHHIA. JBERZ05100%10081
paauoCcBA3M W TENEBHIACHUSA. ODJIEKTPOMarHUTHAs

npupona cpera. IIpenomnenue cBera. IlokaszaTens
npenomienus. Jucnepcus csera. lIBera Tten. Tumsl
ONTHYECKUX cHeKkTpoB. llormomeHne u wucmyckanue
ceera atomamu. llpoucxokaeHue — JITMHEHYATBIX
CIIEKTPOB.

4., W3ydeHue SBICHHS
3JIEKTPOMAarHUuTHOU
WHIYKIIWH.

5. HabGmronenue
CILTOIIIHOTO U
JIMHEWYAThIX CIIEKTPOB
WCITyCKaHMUS.
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4, PannoakTBHOCTh KakK CBHJETENBCTBO  CIOXKHOrO | 6. M3ydeHue neneHus
CTpoeHHs aToMOB. Anbda-, Oera- U raMMa-u3MydeHus. | sapa aToMa ypaHa Imo
Omnbitel  Pezepdopna. SAnepnas wmopens artoma. | ororpaduu Tpekos.
PanmoakTuBHBIE  TpeBpalleHHs ~ AaTOMHBIX  sfep. | 7. M3ydeHue Tpekos
CoxpaHeHHEe 3apsIoBOTO M MAaccoBOI'O 4YHCEN MpHU | 3apsKEHHBIX YaCTHI] 110
SIIEPHBIX  peaKklHiX. OKCIEPUMEHTalIbHbIE METOABI | TOTOBBIM (OTOrpadusM.

UCCIIE0OBAHUA YaCTULL IIporoHHO-HENUTPOHHAS
Mozenb siapa. Du3nueckuil CMBICH 3apsIoBOrO0 U
MaccoBoro uucen. M3oronsl. IIpaBuna cmemenus uis
anba- u Oera-pacmaza TpH SOCPHBIX PEAKIHIX.
DHeprusi CBA3W 4acTHIl B sjpe. JlemeHue saaep ypasa.
Llennas peaxuus. Snepnas JHEPreTHKa.
Okonoruueckue  npobieMbl  paboThl  ATOMHBIX
anekrpocranuuid. Jlozumerpus. llepuon nonmypacnana.
3axoH pasvOaKTUBHOTO pacnana. Bmsaue
PaAVOaKTUBHBIX H3ITy4eHHI Ha JKHUBBIE OpPraHU3MBL
Tepmosnepnas peakuus. Mcrounuku sneprun CoiHIa

CtpoeHue aTOMa U aTOMHOTO siipa2y)

U 3BE3I.

5. = s CocraB, crpoenne u mnpoucxoxiaeHue ColHEeIHON
o E{ ° cucrembl. [lmanerst u wManble Tena ColMHEYHOH
T 2 5 o cucremsl. Crpoerue, u3iyueHue u ssoirorus ConHua
é § § u 3Be37. CTpoeHue u IBoonus BeenmeHHoi.
O oM

PP OO0O~NONOTDE WDN P

=
N

13.
14.
15.
16.
17.
18.
19.
26.
27.

IIpoexTHAast HeATEJILHOCTH

. @uznueckue NpudOpsI BOKPYT HAC.

. ®u3nyecKue SBJICHUS B XyJ0>KECTBEHHBIX POU3BEICHUSIX.

. HoGeneBckue naypeatsl B 007aCTH (HU3HKH.

. Enqunuiibl u3mepeHus B pa3HbIX CHCTEMaX.

. 3aposKJIeHuE U pa3BUTHE HAYYHBIX B3IJIAJIOB O CTPOCHHUH BELIECTBA.

. Auddy3us Bokpyr Hac.

. Y IUBUTENbHBIE CBOMCTBA BOJBI.

. IHepuus B )KU3HU YeloBeKa.

. [ImotHOCTH BemecTB Ha 3emiie U Apyrux mianerax ColTHEYHON CUCTEMBI.
0.
1.

Cuna B HalTUX PYyKax.

HUcnons3oBanue sneprun ComnHila Ha 3emIie.

. AMopdHBIe Tena ¥ UX MIIaBICHHE.

OO6pazoBaHue pochl, UHES, CHETa, JOXKIS.

KpyroBopot Bojibl B ipupoae.

Buap! Tenonepeaauu B pupoie U TEXHUKE.

N3MeHeHne BHYTPEHHEH SHEPTUU TIPU COBEPIICHUH PAOOTHI.
N3roToBieHune 31€KTpOCKOIA.

HcTtopusi pa3BUTHS SIEKTPUUYECKOTO OCBELICHMS.
CrniocoObl 5KOHOMUH 3JIEKTPOIHEPTUH.
DKoJIOTHYECKUE MPOOIEMBI SJIEPHON SHEPTETUKH.

28. TIpo6reMbl KOCMUYECKOTO Mycopa.

XHUMHUYECKOE JICHCTBHE QJICKTPHUYCCKOI'O TOKa 1 €TI0 UCIIOJIb30BAHHA B TCXHUKCE.



29. MupoBbIe JOCTHKCHHS B OCBOCHHHA KOCMUYECKOTO MTPOCTPAHCTBA.
30. JIyna — cmytHHK 3emiis

3jreMaTquCK06HHaHHPOBaHHe

7 Kjacc

Paspneinbr nporpamMmmel

KonnuectBo

YacoB

Templ

KomauuectBo

9acoB

OCHOBHBIE BHAIBI
JESITEIbHOCTH 00y4aroIMXCst
(Ha ypOoBHE YHUBEPCAIBHBIX
YUeOHBIX JIEHCTBUI)

OcHOBHBIE
HaIpaBJICHU
i
BOCIIATATE
BbHOM
JIeSITEIIEHOC
T™H

1. Beenenue

Bsenenue

N

HabmaromaTe 1 OKUCHIBATh
(uzndeckue sBICHUSI.
VYyacTBOBaThH B 00CYKICHHH
SIBJICHUS MMAJICHUS TEJI Ha 3EMITIO.
Bricka3sIBaTh THITOTEEI,
MPEOI0KCHHUS,

OnpenensaTs 1eHy IeTCHUs
IIKaJIbI PUOOPA, TOIPEIIHOCTh
HU3MEpEHUSI.

IIpoBomuTh HAaOIIOACHS
(hU3MYECKUX SBJICHHI; U3MEPSTh
(hu3MYECKUE BETUYMHBI:
pacCTOsIHHE, TTPOMEXYTOK
BpEMEHH, TEMIIEPaTypy.

2. IlepBoHauanbHBIC
CBEJICHUS O CTPOCHUH
BeIeCTBA

ITepBoHavanbHbBIE
CBECHHUS O
CTpOEHUU
BEIECTBA

Hab6monats 1 0OBSICHATE
sBiieHne auddy3un.
BEBIOTHATH OMBITHI 110
00HapyKEHUIO TEHCTBUS CHIT
MOJIEKYJISIPHOTO TIPUTSKESHUS.
OOBICHITH CBOMCTBA ra3oB,
KUAKOCTEH W TBEPBIX TENT Ha
OCHOBE aTOMHOM T€OpUU
CTPOEHHS BEIIECTBA.

3. BzaumoneiicTBus tei

1. Mexanuueckoe
JIIBUKEHUE

PaccunThiBaTh IIyTh ¥ CKOPOCTH
Tea Mpy PaBHOMEPHOM
OPSIMOJIMHENHOM IBUKECHHUH.
[IpencraBisTe pe3yabTaThl
U3MEPEHUN U BBIYKCIICHUI B
BH/IE TAOIUI U TPpahUKOB.
OnpenensiTe MyTh, NPONAECHHBII
3a JAHHBIN IPOMEKYTOK
BPEMEHH,

¥ CKOPOCTB TeNa Mo rpaduKy
3aBHCUMOCTHU IIYTH
PaBHOMEPHOT'O JBMXKEHHSI OT
BpeMeHH. M3mepsTh maccy Tena,
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2. [ImoTHOCTD

3. Cunsl

IJIOTHOCTH BEUIECTBA.
HccnenoBats 3aBUCHMOCTD
YAJTUHEHUS CTATbHOU MPY>KUHBI
OT MPUJIOKEHHOU CHUJIBI.
HccnenoBats 3aBUCHUMOCTD  CHIIBI
TPEHUSI CKOJIBKEHUS OT IUJI0LLA N
CONPUKOCHOBEHHUS TEN U CUJIbI
HOPMAaJIbHOI'O JaBJICHHUS.
N3MepsaTh cuiibl B3aUMOAENCTBUS
JIBYX T€J.

4. JlaBJieHHE TBEPJIBIX TE,
JKUJIKOCTEN U ra30B

1. JlaBnenue

2. ApxumenoBa
chia

O06HapyXUBaTh CyIIECTBOBAHNE
aTMOoC(hEepPHOTO aBJICHHMSL.
OOBACHATH IPUYMHEI TUTABAHMS
ten. M3aMepsts cuity ApxumMersa.
HccnenoBars ycnoBust
TUUTABaHUS TEI.

5. PaGoTta 1 MOIIHOCTE.
DHeprus

1. PaGora u
MOIIHOCTD

2. DHeprus

HccnenoBats ycnoBus
paBHOBECHS pbIYara.

W3mepsaTs paboTy CHITBI.
N3mepath moiHocTh. M3MepsTh
KIIJI HakIOHHOM ITOCKOCTH.
Breruucnsite KITJ mpocThix
MEXaHHU3MOB.

8 kiacc

1.TemnoBsle ABIEHUS

1. KoauuecTtBO
TEIJIOTHI

Habntonates n3menenue
BHYTPEHHEN 3HEprun

Tefna MpH Terionepeaade u
paboTe BHEIIHUX CHIL.

5,8
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2. U3menenue 3 | UccnenoBats siBieHne
arperaTHbeIX Ternao00MeHa Py CMEIIUBAaHUH
COCTOSIHUIH XOJIOJTHOM U Topsidell BOIBI.
BbruncnsaTe KOIMUECTBO TEMIOTHI
U yIEIBHYIO TEIIOEMKOCTh
BEIIECTBa MpU TeIUIonepeaye.
N3mepATh yaenbHYyI0
TEMJIOEMKOCTD BEIIECTBA.
W3mepATh Temnory

TUUTaBJICHUS JIbJA.

HccnenoBath TenaoBbIe CBOMCTBA
napaduna. Habnronate usMeHeH!
BHYTPEHHEN 3HEprun

BOJIBI B pe3yJIbTaTe UCHIapEHUsI.
BbraucnsaTh KOJTMYECTBO TEMIOTHI
Mporieccax Terionepeaadn mpu
TUTaBJIEHUH U KPUCTAJUIN3ALINH,
WCIIapEHUH U KOH/IEHCAIIHH.
BeraucnsaTs yAeIpHyIO TEmIoTy
TUTABIICHUS ¥ TApOOOpa30BaHUs
BeniecTBa. M3MepsaTh BIaXXHOCTh
BO3/yXa 10 TOYKE POCHI.
OO6CyXIaTh YKOJIIOTUIECKUE
MOCJIE/ICTBUS IPUMEHEHUS
JIBUraTeNel BHYTPEHHET O
CrOpaHus, TEIJIOBBIX U
THUJIPOSJIEKTPOCTAHITUH.

BCIICCTBA

3. DIeKTpUYeCcKue SIBICHUS 7 | 1. 2 | HaGmronath sBieHus 2,5,7,8
DJIeKTpOCTaTUKA SJICKTPU3AINHU TETI IPU
cornpukocHOBeHHH. OOBIACHATH
SIBIICHUS SJIEKTPU3AIINN TN 1
B3aNMOJCHCTBUSA
AIEKTPUYECKUX 3aPSIIOB.
Uccnenosate aeiicTBuA
AIEKTPUYECKOTO TIOJIS Ha Tela
U3 MTPOBOTHUKOB 1
JTUDIIEKTPUKOB.

CobupaTh 1 UCTIBITHIBATH
AIIEKTPUYECKYIO TCTIb.

2. 3 M3mepsTh cuily TOKa B
DneKkTpuyecKas ANEeKTpUYEecKor uenu. M3mepsaTs
1enb HaNpsOKEHHE Ha y4acTKe TelTH.
W3mepsaTh anekTpudeckoe




3. PaGorau
MOIIITHOCTH TOKaA

CONPOTHUBJICHUE.
Hccnenosars

CHUJIBI TOKA B TPOBOAHUKE

OT HaNPSHKEHUS Ha €ro KOHIIAX.
H3mepsaTh paboTy U MOIIIHOCTH
3JIEKTPUYECKOr0 TOKA.
Brpruncnars cuiny Toka B

1enu, padboTy U MOIITHOCTh
3JIEKTPUYECKOr0 TOKA.
OOBICHATD ABICHUS
HarpeBaHus MPOBOJIHUKOB
SJIEKTPUUECKUM TOKOM. 3HATh U
BBITIOJTHATH MIpaBUiIa
Oe3omacHoCTH TIpU padboTe ¢
HMCTOYHHUKAMU TIOCTOSTHHOT'O
TOKA.

4. DneKTpO-MarHUTHBIE
SIBIICHUS

DIIEeKTpo-
MarHuTHbIE
SIBIICHUS

DOKCrepuMEeHTaAIbHO U3y4YaTh
SIBJICHUSI MAaTHUTHOTO
B3auMoeicTBus ten. M3ydats
SBJICHUSI HAMAarHUYHUBaHUS
BEIIECTBA.

HccnenoBath aeiicteue
3NIEKTPUYECKOTO TOKA B MPSIMOM
MPOBOJHHUKE Ha MATHUTHYIO
cTpenky. O0HapyXHUBaTh
JleficTBYE MAaTHUTHOTO OIS Ha
MPOBOJHUK C TOKOM.
OO6HapyxuBaTh

MarHUTHOE B3aUMOJCHCTBHE
TOKOB. M3y4aTh IpUHITUT
JIEHCTBYS DIEKTPOIBUTATENS.

5,7,8

5. CBeTOBEIE SIBICHHUS

CBeTOBBIE
SIBJIEHUS

DKCrepuMEHTAIIbHO U3y4YaTh
SBJICHUE OTPAYKEHUS CBETA.
HUccnenoBath cBOiicTBa
M300paxKeHus B 3epKaje.
WsmepsaTs pokycHOE
paccrosiHue cobuparomieit
JIMH3EL.

[TomyuaTts u300pakeHue c
MOMOIIBI0 cCOOMparoIei
JIMH3HEL.

HaoOnrogats gBienne
JIUCIIEPCUHU CBETA.

45

9 kJjacc
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1. 3aK0oHBI B3aUMOIEHCTBUS
U IBWKEHUS TE

1. OcHoBBI
KAHEMATUKU

2. OCHOBBI
JIMHAMUKA

3. Ummynse

PaccuntsiBaTh MyTh U CKOPOCTH
MIpU PaBHOYCKOPEHHOM
JIBUKEHUU Tena.

Nsmepsars yckopeHue
CBOOOAHOTO MaJeHUS.
Onpenensates

IIPOWJICHHBIN ITyTh U YCKOPEHUE
JBYDKEHHS TeNa 1Mo rpaduKy
3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT' O
MPSIMOJIMHENHOTO ABM)KEHUS Tema
OT BPEMEHU.

Beruucnars yckopenue tena,
CHUJIbI, IEUCTBYIOLIME HA TENO,
WJIM MacCy Ha OCHOBE BTOPOTO
3akoHa HeroToHa.
OKCIIeprUMEeHTaNbHO HAXOIUTh
PaBHOAEHUCTBYIOIIYIO IBYX CHUIL.
HccenenoBath 3aBUCHMOCTD CHIIBI
TPEHUS CKOJBKEHHS OT IIJIOIIA TN
COIIPHKOCHOBEHHS TEN U CHITBI
HOPMAJIBHOT'O JIABJICHUS.
M3MepAaTh cuiibl B3auMOJIEHCTBUS
JIBYX TeJl.

M3mepsTh crily BCEMUPHOIO
TATOTEHHUS.

IIpuMeHATE 3aKOH COXpaHEHHUS
UMITyJIbCa JUIsl pacdera
pE3yIbTATOB B3aUMOACHCTBHS
Tell.

1,2,5,7.

2. Mexaunueckue
KoJieOaHus U BOJIHBL. 3BYK.

1. Mexannueckue
BOJIHBI

OOBsCHATH TIpoIIecc KoJeOaHmid
MasTHHKa. MccnenoBars
3aBHCUMOCTD TIEPHO/IA
KoJIe0aHUi MasiTHAKA OT €ro
JUTHHBI ¥ aMILTUTY/IbI
KoJIeOaHUM.

BerancnsaTs HHY BOJTHBI U
CKOpPOCTB PacipOCTPaHEHUS

4,58
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2. Mexannueckue
BOJIHBI. 3BYK.

3BYKOBBIX BOJIH. MccnenoBaTh
3aKOHOMEPHOCTH KOJIeOaHU
rpy3a Ha MpyXHHE.
DKCIIEPUMEHTAIBHO OMPEENATh
TPAHUIIBI YACTOTHI CIBIITUMBIX
3BYKOBBIX KOJICOAHUM.

3. DIEeKTpO-MarHUTHOE
nose

1. MarautHoe
noJje

2. DIeKTpo-
MarHuTHbIE
BOJIHBI

OKCIepUMEHTaTbHO U3y4YaTh
SIBJICHUSI MAarHUTHOI'O
B3aumMoJieiicTBUs Ten. M3yuars
SIBJICHMSI HAMarHUYMBaHUS
BemiecTtBa. MccimemoBats
JIEUCTBUE DJIEKTPUUYECKOT'O TOKA
B MPSIMOM TIPOBOJTHUKE HA
MAarHUTHYIO CTPEIIKY.
OO6HapyXuBaTh IEHCTBUE
MardyuTHOrO I10JIS Ha
MIPOBOIHUK C TOKOM.
OO6HapyXuBaTh MAarHUTHOE
B3aHMOJCHCTBHE TOKOB.
M3yuats npuHLUI IEHCTBUS
JJIEKTPOJABUTATEISA.

2,5,7,8

4. CrpoeHue aToma 1
aTOMHOTO si/ipa

1. Crpoenue
aToma

2. AToMHOE 57IpO

M3MepAaTh 351eMeHTapHbBIN
3JIEKTPUYECKUHN 3apsi.
HaGmronaTs mmHeiyaTeie
CIEKTPBI N3ITyYSHUISI.
Hab6monats Tpekn anbda-
yacTull B kamepe BusbcoHa.
O6cyxmaTh TpoOIEMBI BIUSHUS
PaIMOaKTUBHBIX M3ITyYeHHUI Ha
JKUBBIE OPTaHU3MBI.

1,2,58

5. CTpoeHue 1 3BOTIOLHUS
Bcenennon

Crpoenue u
DBOJIFOLUS
Bcenennoin

HaOxronats u npuBOINTH
IpUMephl U3MEHEHHS BUa
3BE3JHOr0 HeOa B TEUCHHE
CYTOK.

CpaBHUBATH IUIAHETH 3EMHOU
TPYIIIBL; IJIAHETHI-TUTaHTHI.
OOBsICHATH PU3NUECKUE
MpOIECCH, IPOUCXOALINE B
HeZlpax 3Be3I.

4,58
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COTI'JTACOBAHO

[TpoToko 3acenanus METOAMIECKOTO
o0beTMHEHNS yUUTEIeH
€CTECTBEHHO-MAaTEMAaTHYECKOTO LIUKIIA
or 29.08.2022 Ne 1

C.I'' JIynéna

COI'JTACOBAHO

3amectutenb Aupekropa no YBP

C.H.JlynéBa
30.08.2022 ronra MBOY COIllI24
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