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Pasznen «Coaep:xanue» U3JI0KUTH B CJIeAyIOIIeH pelaKkIuu:

1)«IlosicHuTeNnbHAs 3amHCcKa

2) CoxeprxkaHue yueOHOTO MpeaMeTa

3) [Inanupyemsbie pe3ysbTaThl OCBOCHHS y4eOHOTO peIMera

4) TemaTu4eckoe IUIAHUPOBAHUE C YKAa3aHHWEM KOJHMYECTBA aKaJEMHUYCCKHMX YacOB HAa OCBOCHHE
KaXJ10¥ TeMbI y4eOHOTO MpeaMeTa

5) MatepraibHO-TeXHHUECKOE 0OecredeHre yueOHOro mpeamera »

IL.1 «IlosicHuTeIbHAS 3aNIUCKA» U3JI0KUTH B CJIeayIolIel pelaKIum:
«ITOSICHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHusl COCTaBICHA HA OCHOBE MOJIOKEHUN U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeIbHON HpPOTPaMMBL,
npeacraBieHHblx B PI'OC OO0, a takxke ¢ yuéroM denepaibHOH pabodeil mporpaMMbl BOCIIMTAHHS H
Konuenuun npenosnasanus yueOHoro npeamera «Puznkamn.

CogepxaHuie IporpaMMsbl 1o (pU3MKe HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
00yJarOIINXCSl ¥ OPraHU3aIuio0 N3Y4YeHUs (PU3UKK Ha JEATeILHOCTHOW OCHOBE. B mporpamme mo ¢usnke
YUUTBHIBAIOTCS BO3MOXKHOCTH yueOHoro mpeamera B peanuszauuu TtpedboBanuiik. dPI'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM Pe3yJIbTaTaM O0yUEHHUs, a TAKKE MEKITPEIMETHBIC CBI3U
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMUs.

[IporpamMma mo ¢u3MKe ycTaHaBIMBAeT pacrpeiesieHue yd4eOHOro marepuayia 1mo rojgam oOydeHus (1o
KJ1accaMm), IpejiaraeT IpUMepHYIO MOCIeI0BATEIbHOCTh U3YUEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IIPEIMETHOTO COJIEP KAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00Yy4arOIUXCS.

[Tporpamma no ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOJMYECKON MOMOINU YYUTENI0 B CO3JaHHUH
paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.

Ou3nKa SBISIETCS CHUCTEMOOOPA3yIOIUM il €CTeCTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB, MOCKOJIbKY
¢u3nUecKue 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHWM, H3Yy4aeMbIX XUMHEU, OHOJIOTHEH,
acTpoHoMued H (u3nueckoil reorpadueil, BHOCUT BKJIAaJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
IpeoCcTaBisieT Haubosee sicHble 00pa3libl MPUMEHEHUs HayyHOro MeToJa MO3HaHMs, TO eCTh crocoda
MOJIy4eHHS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna W3 TNaBHBIX 3ajad (U3MYECKOTO 00pa3oBaHUs B CTPYKType OOILIero oOpa3oBaHHS COCTOUT B
(GbopMUPOBAHNU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00ydJaroluxcs.

N3yuyenne ¢usznku Ha 0a30BOM YpPOBHE NPEIIOJAraeT OBJAJACHHUE CIEAYIOIIUMHU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOLIMMHU €CTECTBEHHO-HAYUYHYIO0 TPaMOTHOCTbD:

® HAYYHO OOBSICHSTH SIBJIICHHUS;

® OIICHUBATh U MIOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTeIbCTBA JAJIs TOJIyUYEHUS BBIBOJIOB.

Henun wu3ydyeHuss QuU3MKM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3zoBaHusi ompeaesneHbl B Konmenmuu
npenofaBaHus yueOHoro mpenMera «@usuka» B 00pa3oBaTENbHBIX OpraHm3anusx Poccuiickoit
®denepanyiy, pealu3yolUX OCHOBHBIE OOIIE00pa3oBaTelbHbIE NMPOrPaMMBbl, YTBEPKAEHHON pELIEHUEM
Komnernn Munucrepcta npocenieHus: Poccuiickoit @enepanuu (mpotokon ot 3 aekabps 2019 r. Ne
[1K-4BH).

Henu nzyvyenus pU3NKH:

¢ IpHOOPETEHNE WHTEpPECca U CTPEMIICHUS O0Yy4arolMXcsd K HayYHOMY HM3YYEHHIO MPHUPOJbI, Pa3BUTHE MX
MHTEJJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ€ TO3HaHUS U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIIEHUS K OKPY)KAIOITUM SIBIICHUSIM;

e popmMHupoBaHUE HAYYHOIO MHPOBO33PEHMsI KaK pe3ysibTaTa H3y4EHHS OCHOB CTPOCHUS MAaTEepUH U
byHIaMEeHTAIbHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHUe MPEACTABICHUN O POJIU (PU3UKH I Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTHIA;



®pa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHaNIBHOW JesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JIaJIbHEHIIEMy 00yYEHHIO B 3TOM HalpaBJICHUH.
JocTmwkenne STUX Iele mporpaMMmbl 1O (U3NKE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreynBaeTcsl pelIeHueM CIeIyIOIUX 3a1a4:

¢ IpUOOpETEeHNE 3HAHUN O JUCKPETHOM CTPOCHHMHU BEIECTBA, O MEXaHHUUECKHX, TEIUIOBBIX, JIEKTPUUECKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

® IpUOOpETEeHNE YMEHUN OMKUCHIBATh U OOBSICHATH (PU3UUYECKHE SBJICHUS C MCIOJIb30BAHUEM IMOTYYCHHbBIX
3HAHUM;

® OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX pacu€THBIX 33a[a4 C MCIOJIb30BAHUEM (PU3UUECKUX MOJETCH,
TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHUN HAOIIOATh MPHUPOAHBIC SIBICHUS W BBINOJHATH OIbBITHI, JIAOOpaTOpHbIE PabOTHI U
9KCIIEPUMEHTAJILHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

® OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMammel (U3NYECKOTO COICpIKaHUS, BKIOYas WHOOPMALUIO O
COBPEMEHHBIX JIOCTHKECHUAX (DU3HMKH, aHATIN3 M KPUTHUYECKOE OLIEHUBaHUE NH(POPMALIUY;

® 3HAKOMCTBO CO cpepamMu MpoecCUOHANBHON NeATENIbHOCTH, CBI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wn3ydenue ¢usuku (6a30BBI ypoBEHB) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus OTBOIUTCS 238
4yacoB: B 7 Kitacce — 68 yacoB (2 vaca B Hezeln), B 8 kinacce — 68 yacoB (2 yaca B HeJen0), B 9 kimacce —
102 yaca 3 yaca B HEJIEIIO).

[Ipennaraembiii B mnporpamme 1o (uU3MKE IepeueHb JabOpaTOpHbIX pabOT M ONBITOB HOCUT
pPEKOMEH/IaTeNIbHBIA XapakTep, Y4UTeNb JelaeT BbIOOP MPOBEIEHHs JIAOOPATOPHBIX PabOT U OMNBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH O00y4aromuxcs, CIHCKAa OJKCIEPUMEHTAIBHBIX —3aJaHHi,
IpeJ1araéMbIx B paMkax OCHOBHOT'O rocyJ1apCTBEHHOIO 9K3aMeHa 1o ¢buznke.»



.3 «IlnanupyemMble pe3yJbTAaThl 0CBOEHHSI Y4e€OHOI0 NMpeaMeTa» U3J0KUTh B CJeayromei
peaaKuum:

«3.JINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O ITIPEJMETA.

Uzyuenue pu3uku Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs HAMPABICHO HA JOCTUKEHHUE JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U MPECAMCTHBIX 06pa3OBaTeJIBHBIX PE3yJIbTATOB.

B pesynbrate m3ydenus (puU3MKM Ha YpOBHE OCHOBHOIO 001ero oOpazoBaHus y oOydaromierocs OyayT
c(hOPMHUPOBAHEKI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) maTprMoTN4eCKOro BOCIIUTAHUS:

[J mposiBJICHHE UHTEepeca K UCTOPUH B COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (PU3NYIECKON HAYKH;

[J lIEeHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[J TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY)XJI€HUU OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX IMPOoOseM,
CBA3aHHBIX C MPAKTUYCCKHUM IMTPUMCHCHUCM ,[[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

[J oco3HaHMe BaXKHOCTH MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3¢cTeTH4YeCKOT0 BOCTIUTAHMS

[J BOCTpUSATHE ICTETHUYECKHUX KauecTB (PpU3MYecKoil HayKH: €€ TapMOHMYHOTO MOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JIAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

[] oco3HaHWe IIEHHOCTH (U3MYECKOH HAyKW KaK MOIIHOTO HWHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHIA, BaKHEHILIEH COCTABISIONICH KYIbTYpPHI;

[] pa3BUTHE HAy4YHOH JTHOO03HATEILHOCTH, MHTEPECA K UCCIIE0BATEIHCKON AETEIHHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

[] oco3HaHME IIEHHOCTH 0€30MacHOro oopasa >KM3HU B COBPEMEHHOM TEXHOJOTHMUYECKOM MHPE, BaXKHOCTH
npaBusl 0€30MacHOr0 TMOBEACHUS Ha TPAaHCIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM U TEIUIOBBIM
000py/TI0BaHHEM B JIOMAITHUX YCIOBUSX;

[J chopMUPOBAaHHOCTh HaBbIKa pedIeKCUH, MPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TaKOro e IpaBa y
JPYroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

(] akTUBHOE y4acTU€ B PEIICHUU NMPAKTUUYECKUX 3a]a4 (B paMKax ceMbU, 00pa30BaTeIbHONH OpraHu3allly,
ropojia, Kpasi) TEXHOJOTUYECKON U COLMaIbHOM HAMPaBIEHHOCTH, TPEOYIOIIHUX B TOM YHUCIIE U (PU3HUECKUX
3HAHH;

[J MHTEpecC K MPaKTUYECKOMY H3yUeHUIOo Mpodeccuit, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

[J opueHTAaIMs HA TPUMEHEHHE (PU3UYECKUX 3HAHUH ISl pelIeHus 3a/1a4 B 00JIaCTH OKPYXKArOIIel Cpefbl,
IJIAaHUPOBAHUA MMOCTYIIKOB U OLICHKHW UX BO3MOYXHBIX HOCJ'ICI[CTBI/II\/JI JJIA Opr)Kanmeﬁ CpCanl;

[J oco3HaHue I00abHOTO XapaKTepa HKOJIOTHUECKUX MPOOTIeM U MyTel UX peleHHs;

8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBUSAM CONMAILHON U MPUPOTHOM CpeIbl:

[J moTpeOHOCT, BO B3aMMOJCHCTBUH TMPH BBIMIOJHEHUU HCCIEAOBAHUNH M TPOEKTOB (U3UUYECKOM
HaIpaBJICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYT'UX;

(] MOBBIIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeITEeTbHOCTE;

[ moTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YHcIie (POPMYIMPOBATH HJICH, TIOHITHS, THIIOTE3bI
0 pusmvecknx 00BEKTaX U SIBICHUSX;

[J ocozHaHue NeGHUIUTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00J1aCTH (DPU3UKU;

[J mIaHupOBaHUE CBOETO Pa3BUTHUS B TPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUIA;

[] cTpemIieHHe aHATU3UPOBATH M BBISBIIATH B3aUMOCBSI3H MTPUPOIBI, OOIIECTBA K YKOHOMHUKH, B TOM YHCJIE
C UCTOIBh30BaHNEM (PH3UYECKHIX 3HAHUN;

[] oIleHKa CBOUX JEUCTBUU C y4ETOM BIMSHHUS HA OKPYXKAIOIIYIO Cpey, BO3MOXKHBIX TINI0OATbHBIX
MTOCJIECTBHM.

METANPEAMETHBIE PE3YJIbTATHI



B pesynabprare OcCBOGHHS TpOrpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOIO 00ImIero oOpa3oBaHus Yy
oOyuaromerocsi OyayT copMUpOBaHbl MeTampeAMeTHbIe pe3yJbTaThl, BKIIOYAIONIUE MMO3HABATEIbHBIC
YHHUBEpCalIbHbIE y4ueOHBIC JCWCTBUSA, KOMMYHHUKATHBHBIC YyHUBEpPCAIbHBIE Y4YeOHbIE JEHCTBUS,
peryisTUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBu:

® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHHH);

® YCTAHABJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIACCH(PUKALINU, OCHOBAHUS [ 000OIIEHUS M CPAaBHEHUS;

® BBLISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBAEMbIX (pakTax, JAHHBIX W HAONIOJCHUSAX,
OTHOCSIIIMXCS K (PU3MUYECKUM SIBIICHUSIM;

® BEISIBJIATH NIPUYUHHO--CIICCTBEHHBIE CBSI3U MPU M3YYCHUU (PU3MUYECKUX SBICHHH M MPOILECCOB, NIENATh
BBIBOJIbI C HCIIOJIB30BAHUEM JIEIYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYEHUM, BBIJBUTaTh THUIOTE3BI O
B3aMMOCBS3SX (PU3HUECKUX BEIMYUH;

® CAaMOCTOSITEJIBHO BBIOMpATh CHOCOO pemeHus y4eOHOH (U3MYecKoi 3amaun (CpaBHEHUE HECKOJIBKHUX
BapUaHTOB pELICHHsA, BBIOOP HamboNee NOAXOAALIET0 € YYETOM CaMOCTOSATENBHO BBIACICHHBIX
KPUTEPHUEB).

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA:

® 1ICII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

® [IPOBOJIUTH [0 CAMOCTOSITEILHO COCTABIIGHHOMY IUIAHY OIBIT, HECIOKHBINH (PU3NYECKUI IKCIEPUMEHT,
HeOO0JIbIIIoE HCcCe0BaHNEe (GPUBUYECKOTO SIBICHUS;

® OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTHh MH(OPMAIIHIO, TIOTYICHHYIO B X0/1€ MCCIICIOBAHUS WU
JKCIIEPUMEHTA;

® CaMOCTOSITENbHO (HOPMYIHPOBATH 000OIIEHUSI U BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
OIIBITA, UCCIIEIOBAHHUSI;

® [IPOTHO3UPOBATh BO3MOXKHOE JajibHeWIIee pa3BUTHE (PUIUYECKUX IMPOIECCOB, a TaKKE BBIIBUTATH
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ unpopmanmeii:

® IPUMEHSATH pa3jNyYHble METOJbl, HHCTPYMEHTHI W 3alpOChl MpPU TOUCKE M O0TOOpe MH(POpMAIUU WIH
JAHHBIX C YU4ETOM NPEeASIOKEHHON yueOHOH (pU3NUecKoi 3aauu;

® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPHPETUPOBATh MH(GOPMAIMIO Pa3IMYHBIX BUIOB U (hopMm
IIPE/ICTABIICHHUS;

® CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (opMy mpeacTaBieHuss MHOOPMALMU W WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOUM rpadukoii 1 ©X KOMOMHAIIMSIMH.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

®B X0/i¢ 00CYXIEeHUs Y4eOHOro Marepuana, pe3yiabTaToB Ja0OpaTOpHbIX pabOT M MPOEKTOB 3a/1aBaTh
BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl M BbICKa3bIBaTh HJIEW, HAllEJICHHbIE HA pEUICHHE 3aJa4ll U
nojiepkaHue OJarokenaTeIbHOCTH OOLLEHUS;

® COTIOCTABJIATh CBOU CYXACHHS C CYXJACHUSIMH JPYTUX YYAaCTHUKOB JUANIOTa, OOHApYKUBATh pa3inyuue H
CXOJICTBO TTO3HITHH;

® BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUChbMEHHBIX TEKCTAaX;

e IyOMMYHO  TIPEACTABIATH  PE3yAbTaThl  BHIMOJHEHHOTO  (DU3MUYECKOTO  OMbITa  (IKCIEPUMEHTA,
UCCIIEJOBAHMsI, IPOEKTA);

®[IOHUMaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHJHOW W HMHIWBUIYaJTbHOM pabOThl NpU pPEUICHUH
KOHKPETHOU (PU3UIECKOI TPOOIEMBI;

e [I[pUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OPraHW30BbIBATh JEHUCTBUS MO €€ JIOCTHIKEHUIO:
pacrpenensiaTe poyid, OOCYXJIaTh MPOLECCHl M PEe3yNbTaThl COBMECTHOW paloThl, 0000mIaTh MHEHHS
HECKOJILKHX JIOJIEH;

® BBITIOJIHATH CBOIO 4YacTh Pa0OTHI, JOCTHras KaueCTBEHHOTO pe3yibTaTa MO CBOEMY HAIpPABICHUIO H
KOOPJUHUPYS CBOM ICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

® OI[CHMBATh KAauyeCTBO CBOEro BKJIaJa B OOWMH MNPOAYKT MO KPUTEPUSM, CaMOCTOSITENIbHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.



PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS

Camoopranuszaunms:

® BEISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M y4YEOHBIX CHUTYyalUsX, TPeOYIOUUX s pemeHus (PU3NIeCKUX
3HAHU;

® OPUEHTHUPOBATHCS B PA3IMUYHBIX NOJXO0/AaX HMPUHATHS pelIeHUH (MHAWBUIYaJIbHOE, IPUHITHE PELICHUS B
rpynie, NIpUHATHE PELLIEHUH TPYIIIOi);

® CAaMOCTOSTEJIBHO COCTAaBJIATh AJITOPUTM pelleHus (u3nyeckod 3aJayv WIM IUIaHa HUCCIENOBaHMs C
y4€TOM HMEIOLUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh IIpelaraeMble
BApUAHThI PELICHUN;

e Jies1aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3 PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEICKT:

® 1aBaTh A/ICKBAaTHYIO OLICHKY CUTYallMH U MpeUlararh IJlaH €€ U3MECHECHMUS,;

® OOBSICHATH TMPUYUHBI JIOCTHXKEHHS (HEIOCTHIKECHHUS) pe3yJIbTaTOB JEATEIbHOCTH, JaBaTh OLECHKY
nproOpeTEHHOMY OTIBITY;

® BHOCUTb KOPPEKTHBBI B AEATEIBHOCTD (B TOM YMCJIE B XOJI BBIITOJHEHHs (PU3MUECKOTO UCCIIE0BAHUS WU
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIbCTB, W3MEHHUBIIMXCS CHUTyallUd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJIN U YCIOBHSM;

® CTaBUThH ceOs HA MECTO JPYroro yesJoBeKa B XOJ€ CIOpa WM AUCKYCCHM Ha HAYYHYIO TEMY, OHUMAaTb
MOTHBBI, HAMEPEHHUS U JIOTUKY JPYroro;

® [IPU3HABATH CBOE MPABO HA OIIMOKY MpHU PEeLICHUH (PU3MUECKUX 3a/1a4 WM B YTBEP)KJICHUSAX HAa HaydHbIE
TEMBI U TaKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K konny obOydenus B 8 Kjacce mpeIMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® 1ICTIOJIBb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE€ JBUKEHHUE AaTOMOB M MOJIEKYIL,
arperatHble COCTOSIHUS BEIeCTBA, KPUCTAIMYECKHE U aMOp(HBIE Tella, HACHIIIECHHBIN U HEHACHIIIICHHBII
nap, BJI@XHOCTb BO3/yXa, TemIlepaTypa, BHYTPEHHSsS SHEpPrusi, TEIJIOBOM JBHUraTellb, 3JIEMEHTapHBII
JNEKTPUYECKUI 3apsAll, MEKTPUUYECKOE T0JIE, TPOBOAHUKN U IUAIEKTPUKH, MOCTOSIHHBIN 3JIEKTPUYECKUN
TOK, MarHUTHOE TIOJIE;

epa3nnyaTh SBJCHUS (TEIUVIOBOE pACHIMPEHME U CKaThe, TeIonepeaaya, TEIIOBOEe paBHOBECHUE,
CMauMBaHUE, KaNWUIApHbIE SBJICHUS, UCHApPEHUE, KOHACHCAIUs, IUIABICHHE, KPHUCTAJUIU3ALMS
(oTBepaeBaHME), KUIIEHUE, TeIulonepeaada (TerIonpoOBOAHOCTh, KOHBEKIIUS, U3IIYYCHHE), DJICKTPU3ALIHS
TeJN, B3aUMOJECHCTBUE 3apsAI0B, ACUCTBUS DIIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOTO MOJS HAa MPOBOAHHK C TOKOM, 3JEKTPOMarHUTHas WHAYKLHS) IO
OMHCAHUIO HMX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PHU3HUECKOE
SBJICHUE;

® pacro3HaBaTh MPOSBIEHUE W3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYXKAIOIIEeM MHUpPE, B TOM YHUCIE
dbusznyeckue SBICHUS B TMPUPOJAC: MOBEPXHOCTHOE HATSHKEHHE WM KAlWJUIAPHBIC SBICHHUS B MPHUPOJIE,
KpUCTAJLJIBI B IIpupojie, u3nydenue CoiHila, 3aMep3aHue BOJA0EMOB, MOpCKUE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEra, JJeKTpUYeCKHe SBICHUs B aTMocdepe, IIEKTPUUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Toje 3eMJH, Apeid MOoICOoB, POJib MAarHUTHOTO MOJS JIS KU3HU Ha 3emJe, MOJSpHOe
CHsIHME, TIPH 3TOM MEPEBOJUThH MPAKTHUECKYIO 3a]auy B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKkH) (PU3HYECKUX SIBICHUN;

® ONIUCHIBATh W3YYCHHBIE CBOWCTBA Tel M (U3MUYECKUE SIBICHUS, HCIONB3YS (PU3NYECKUE BEITHUHHBI
(TeMrieparypa, BHyTPEHHSSI SHEPTHUsl, KOIUYECTBO TEIUIOTHI, YJeIbHAsS TEIIOEMKOCTh BEIIECTBA, YACTbHASI
TEIUIOTa IUIABJIEHUS, yJelbHas TEIJIoTa IapooOpa3oBaHusl, yJelbHas TeIJIoTa CropaHUs TOILUIUBA,
KOO(QQUIMEHT TOJEe3HOro JACWCTBUS TEIJIOBOM MAIMHBI, OTHOCHTENbHAs BIAXHOCTh BO3/yXa,
JNEKTPUYECKUH 3apsll, CHJIa TOKa, 3JIEKTPUUYECKOE HAIpPsKEHHE, CONMPOTUBJIEHUE MPOBOJAHMKA, yIEIbHOE
COIIPOTHBIIEHUE BELIECTBA, PabOTa M MOIIHOCTb 3JIEKTPHUUECKOrO TOKa), MPU ONUCAHUM IPABUIBHO



TPAKTOBATh (PH3UIECCKHUI CMBICI UCIIOJIb3yEMbIX BETUYHUH, 0003HAYCHHSI U STUHUIIBI (PU3MYECKUX BEIHUMH,
HaXOAUTh (POPMyIbI, CBSA3bIBAIOUINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

® XapaKTepU30BaTh CBOWMCTBA Tell, (PU3UUYECKUE SIBICHUS U TPOIECCHI, UCIOJIb3YsSd OCHOBHBIE IMOJIOKECHHUS
MOJICKYJISIPHO--KMHETUYECKOM TEOpPHUH CTPOCHHsI BEIIeCTBA, MPUHIUI CYNEPHO3UIUH Tojiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma a1 ydacTka 1enu, 3akoH /pxoyns—Jlenua,
3aKOH COXpPaHEHHUs PHEPIrUH, MPU TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa M 3alKChIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

® 00BACHATh (PU3MUECKHE TMPOLEecChl U CBOMCTBAa Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallHid
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh  IPUUYMHHO-CJIEICTBEHHBIE  CBSI3U, CTPOMUTH
00BsSICHEHHE M3 |—2 JOTMYECKUX IIaroB ¢ OMOpor Ha 1—2 HM3yYEeHHBIX CBOMCTBA (DM3MYECKUX SBICHUH,
bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacuéTHBIC 3a7auu B 2—3 JeHCTBUS, UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOLINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUA 3aJaud 3alHChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEAOCTATOK
JAHHBIX UIS PELICHUS 3a/1a4i, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE /ISl €€ pelIeHHUs, IPOBOIUTh
pacuéThl U CPaBHUBATH MOJIYUEHHOE 3HAUCHHE (PU3MUECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXKHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJIOB, HCIIOJIb3YS
ONMCAHUE HCCIIEOBaHUS, BBIACIATH MPOBEPSAEMOE MPENOI0KEHUE, OLEHUBATh NMPAaBUIBHOCTh HOpSAIKA
MIPOBEJICHUS HCCIIEA0BaHUs, AeTaTh BBIBObL;

® [IPOBOJIUTH OTIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SBICHUHN WIN (PU3HMUECKUX CBOMCTB TeN (KamMUIAPHBIE
SIBJICHHS, 3aBUCUMOCTb JIaBJIICHUS BO3/IyXa OT ero 00b&Ma, TeMIreparypbl, CKOPOCTH IPOIIecca OCTHIBAHUS U
HArpeBaHus MpU U3TYyYEHUH OT LIBETa U3y4aroniei (Iorionarollei) MoBEpXHOCTH, CKOPOCTh HCTIapEHUs
BOJIbI OT TEMIIEpPAaTypbl XUAKOCTU U IJIOAAM €€ MOBEPXHOCTH, BJIEKTpU3alMs Tel U B3aUMOJCIHCTBHE
ANEKTPUYECKUX 3apsAI0B, B3aUMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB, BU3yallU3allisd MArHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHuTOB, JE€HCTBUS MAarHUTHOT'O MOJSI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmra,
CBOMCTBa SJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIUPOBaTh MPOBEPSEMbIE MPEANOIOKEHUS,
coOuparh YCTaHOBKY M3 IpPEJIOKEHHOro O0OpyHOBaHUS, OINUCHIBATH XOJ ONbITa U (POPMYyIUpOBATH
BBIBO/IBI;

® BBLINIOJIHATh IIPSIMbIE W3MEPEHMsI TEMIIepaTypbl, OTHOCUTEIBHOW BIIAXXKHOCTU BO3AyXa, CUJbl TOKa,
HANpPSDKEHUS. C UCIOJIb30BaHUEM aHAJIOIOBBIX NPUOOPOB U JATYMKOB (PU3MUYECKUX BEIWYUH, CPABHHUBATD
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIOTHON MOrPEIIHOCTH;

® [IPOBOJUTH MCCIIEI0BaHUE 3aBUCUMOCTHU OJHON (PU3NYECKOW BEIMYMHBI OT JIPYrod C HMCIOIb30BaHHEM
HOpSIMBIX M3MEpPEHUH (3aBUCHUMOCTh COIPOTHUBJIEHMS MIPOBOJHHMKA OT €ro JJIMHBI, IUIOIIAU MOMNEPEYHOro
CEUEHHUs U yJENBbHOIO COIIPOTUBIIEHNS BEUIECTBA IPOBOJAHUKA, CHJIBI TOKA, UAYILErO YepPe3 MPOBOJHHUK, OT
HAOpsDKEHUST Ha TPOBOJHUKE, HCCIEIOBAHME TOCIENIOBATENIbHOIO M MapajuIeIbHOTO COEIMHEHUI
IPOBOJHHUKOB): IJIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CIeays
IPeJI0KEHHOMY IIaHy, (PUKCUPOBAThH PE3yIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO pE3ybTaTaM UCCIIEI0BAHMS;

® [IPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BelMMUuH (yAelbHas TEeIUIOEMKOCTh BEIIECTBA,
CONPOTUBIIEHUE TPOBOJHUKA, paboOTa M MOLIHOCTh 3JEKTPUUECKOrO TOKAa): IJIAHUPOBAaTh HU3MEpEHUs,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CJIEAYs NMPEJIOKEHHON MHCTPYKLMHU, U BBIYUCIATH 3HAaUEHUE
BEJTUYNHBI,

e co0JTI0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000PyI0BaHUEM;

® XapaKTepU30BaTh MPHUHIIUIIBI ICHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB C OMOPON Ha UX
onucaHus (B TOM 4YHCIE: CUCTEMa OTOIUICHHsS OMOB, TUIPOMETp, MapoBasi TypOuHa, aMIIepMeTp,
BOJIETMETP, CYETUMK DIEKTPUYECKOM OSHEPruH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTelbHbIC
AEeKTponpuOOopsl (IpUMEpPHI), DSJIEKTPUUECKHUE MPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOJIBUTATEINb
MOCTOSIHHOTO TOKa), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3UUECKUX SBJICHHH W HEOOXOIUMbIE (PU3UUECKUE
3aKOHOMEPHOCTH;

e pacro3HaBaTb NPOCTbIE TEXHUYECKUE YCTPOHCTBA W H3MEpHUTEIbHBbIE MPHOOpPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHETO CrOpaHMsl, DJJEKTPOCKON, peocTar), COCTaBISATb CXEMbl JJIEKTPUYECKHX Leneil c
MOCJIE0BATENbHBIM U TapajyIeNIbHbIM COEJIMHEHHEM »JJIEMEHTOB, pa3jinyasl YCIOBHBbIE 00O3HAa4YeHUs
3JIEMEHTOB JIEKTPUYECKUX LENeil;



®[IPUBOANTH TNpUMEpPHl (HAXOIUTh WH(POPMAIMIO O TpUMepax) MPAKTHUYECKOTO HCIOIB30BAHUS
bu3NYECKUX 3HAHUW B TIOBCEAHEBHOW JKM3HHM s oOecrieueHus: 0e30MacHOCTH MpU OOpaIleHHH C
nprOOpaMy U TEXHUYECKUMU YCTPOMCTBaMU, COXPaAHEHHUS 3/10pPOBbsl U COOIIOAEHUS HOPM 3KOJIOTHYECKOTIO
MOBEJICHUS B OKPYXKAIOLIEN CPELE;

® OCYILECTBIIATh MOUCK HMH(pOpMaMK (pusnueckoro cojepxaHus B VHTepHeTe, HA OCHOBE MMEIOLIUXCS
3HaHUH U MyTEM CPaBHEHHS JOMOJHHUTEIBHBIX MCTOUYHUKOB BBLICIATH MH(POPMALUIO, KOTOpas SBISETCS
IPOTUBOPEYMBOMN HJIM MOXKET ObITh HEIOCTOBEPHOIA;

® ICTIOJIb30BATh NPU BBHINMOJHEHUM YYEOHBIX 3aJaHUi HAYYHO--TIOMYJSIPHYIO JINTEPATypy (U3UYECKOTro
COJIep’KaHusl, CIPaBOYHbIE MaTepUabl, pecypchl ceTu VHTepHeT, BIaaeTh NpUéMaMyu KOHCIIEKTUPOBAHMUS
TEKCTa, IpeoOpa3oBaHus MH(MOPMAILUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

®C03/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHUs, 0000mas HHPOpPMALUIO U3
HECKOJIbKUX MCTOYHHKOB (PU3UYECKOTO COJACPXKAHUSA, B TOM YHCJE MYOJUYHO MPEICTABIATH PE3yJIbTaThl
IPOEKTHON WJIM HCCIEN0BATEIbCKON JESITEIbHOCTH, IPU 3TOM IPAaMOTHO HCIOJb30BAaTh W3YyYEHHBIN
NOHSATUIHBIN annapaT Kypca (U3MKH, COMPOBOXKAATH BHICTYIUICHUE MPE3EHTALINEH;

eIIpU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB WU UCCIENIOBaHUM (PU3MUECKUX IPOLECCOB PACHPENEIATh
00513aHHOCTH B IpYIIE B COOTBETCTBUM C IOCTABICHHBIMM 3aJjauaMH, CICAUTH 3@ BBIIOJIHEHUEM IUIaHA
JeMCTBUI M KOPPEKTHPOBATH €ro, a/JIeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATUBHOE B3aUMO/JICHCTBHE, IPOSABIIASA TOTOBHOCTh pa3peiiarb KOHQIUKTHI.

K xonmy oOyuenus B 9 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

® [ICIIOJIB30BATh IIOHATHUS: CHCTEMa OTCuéra, MaTepualbHas TOYKA, TPACKTOPHUS, OTHOCUTEIbHOCTb
MEXAHUYECKOTo JBWXKEHMs, aedopmauus (ynpyras, IUlacTHYecKasl), TPEHHUE, LEHTPOCTPEMUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPJOE TEJO, LEHTP TAKECTH
TBEPJIOTO TeEJIa, PAaBHOBECHE, MEXAHWYECKHE KOJeOaHWs W BOJIHBL, 3BYK, MH(pa3ByK H YIBTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, IIIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30pYKOCTh U JaIbHO30PKOCTb,
CHEKTPBI UCITYCKaHUSI U TIOTJIONIEHHMSI, anb(da-, 6eTa- 1 raMMa-u3Iy4eHus], U30TOIIb, SAePHAs SHEPreTHKA;

e pa3nyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEHHOE ABH)KEHHE, PAaBHOYCKOPEHHOE
IOpSMOJIMHEMHOEe JBMKEHUE, CBOOOJHOE IMaJieHUe TeJl, PaBHOMEPHOE [BM)KEHUE I10 OKPYXHOCTH,
B3aMMOJICICTBHUE TeJl, PEAKTUBHOE JIBUYKEHUE, KOJIeOATENbHOE JIBH)KEHUE (3aTyXalolllie U BBIHYKJICHHBIE
KoJIeOaHus1), PE30HAHC, BOJHOBOE [BM)KEHUE, OTPaXXEHHWE 3BYKa, NPSMOJMHEHHOE pacnpocTpaHeHHe,
OTpa)kKeHHE U TPEJIIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpaK€HHE CBETa, pasjlo’keHue Oenoro cBeTa B
CHEKTp U CIIO)KEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHas pPaJHOaKTUBHOCTb,
BO3HUKHOBEHHUE JIMHEWYATOr0 CHEKTPa U3JIy4eHHs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacrio3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBJIEHUI B OKpYy)KallleM MHUpe (B TOM YHUCIE
¢usnueckue SBICHUS B NPUPOJE: NPWIMBBI M OTJIMBBIL, JABM)KEHHE I1aHeT COJHEYHOH CHCTEMBI,
pPEaKTUBHOE JBI)KEHHE JKHUBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSACEHHE,
ceificMMuecKHe BOJHBI, I[yHaMH, 3XO, I[BETa TeJI, ONTHYECKHUE SBJICHUS B MPUPOJE, OHUOIOTHYECKOE
JieiicTBUEe BUJIUMOTO, YIbTPa(HOIeTOBOIO U PEHTT€HOBCKOIO M3JIy4€HHH, €CTeCTBEHHbIN pauOoaKTUBHBIN
($oH, KOCMUYECKHE JTyYH, paAHMOAKTUBHOE U3IYyYEHHE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaAHOAKTUBHbBIX
U3Jy4eHUH Ha OpraHu3M 4elloBeKa), MPU 3TOM MEePEeBOJUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIIEIATh
CYILIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUM;

® ONMCHIBATh W3YUEHHBIC CBOMCTBA TeN U (U3WYECKHE SIBICHMS, HUCMONb3YS (U3NYECKUE BEITMYMHBI
(cpemHsist 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBMKEHUH, YCKOPEHUE, IIepeMelleHHe, TYTh,
yriaoBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHe CBOOOJHOrO IMaJeHHs, BeC
TeJa, UMITYJIbC TeJa, UMIYJIbC CHIIbI, MEXaHUYecKas paboTa M MOIIHOCTh, MOTEHLIUAIbHAS SHEPTHUs Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHUAJIbHAs SHEPTUs CXKATOW MPYKHUHBI, KUHETHYECKas
9HEprus, MoJHas MEXaHW4ecKas dHeprusi, NepruoJl U 4acToTa KojeOaHWi, UIMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb MPEIOMIICHHSI CPeibl), IPU ONUCAHUU MPABUIILHO TPAKTOBATh
(¢u3uUecKuil CMBICT MCIIOJIb3YEMbIX BETMYUH, 0003HAUEHHS U €AMHUIBI (PU3NYECKUX BETUYMH, HAXOAUTh
(GOpMyITBI, CBS3BIBAIONINE NAaHHYIO (DU3MUECKYI0O BEMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHE SIBJIEHUS M MPOLECCHl, HCIOIb3Ysl 3aKOH COXPaHEHMUS
9HEPruM, 3aKOH BCEMHPHOTO TATOTEHHs, NPHUHLHMI CYNEPIO3UIUH CHUJI, MPUHIMI OTHOCHTEIbHOCTU



lanmunes, 3akonbl HploTOHA, 3aKOH COXpaHEHMS MMITYJIbCA, 3aKOHBI OTPAKEHHSI U MPEJIOMJICHHUS CBETa,
3aKOHBl COXPAaHEHUS 3apsJ0BOTO M MAacCOBOIO 4YHCEN TNPHU SJIEPHBIX PEAKUMsX, NPU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

® 00BACHATH (PU3MYECKHE INPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbUIIBIATh NPUYMHHO--CJIEJCTBEHHBIE CBS3HM, CTPOMUTH
00BsiICHEeHHE U3 2—3 JIOTHUECKUX IIaroB ¢ OMOpPOW Ha 2—3 M3YYEHHBIX CBOICTBAa (PU3NYECKUX SIBICHHIA,
(GU3n4ECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epemarh pacué€THble 3a7aud (OMMPAIOLIUECS HA CUCTEMY W3 2—3 ypaBHEHHM), MCHOJb3Ys 3aKOHbI U
(GopMmynbl, CBs3bIBarOIMEe (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE AaHajM3a YCIOBMS 3a7aud 3alUChIBaTh
KpaTKoe YCJIOBHUE, BBIABJIATH HEAOCTAIONINE WM M30BITOUHBIC JAAaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIBL,
HE00XOMMBbIE JJISl pelIeHUs], IPOBOANUTh PAacU€Thl U OLEHUBATh PEAIUCTHYHOCTh MOJIY4YE€HHOI'O 3HAYEHUS
(U3U4eCcKOil BETMUNHBL;

® pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJOB, HCIIOJNIB3YS
OINMCaHUE HCCIIEAOBAHU, BBIIEIATH IIPOBEPSIEMOE IMPENIOI0KEHHUE, OLEHUBATh TPABUIBHOCTD MOPSAIKA
IPOBEICHUS HCCIIEOBAHUS, JICNIaTh BHIBOJIbI, MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUM MM (U3UYECKUX CBOMCTB Tel (M3ydyeHue
BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUs PHEPIuH, 3aBUCUMOCTh MepHoa KoleOaHUH IpyKUHHOTO
MasiTHAKAa OT MacChl Tpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCHMOCTb OT aMIUIMTYJIbI MaJbIX KOJeOaHHIHA,
IpSMOJIMHEHHOE PacHpOCTPaHEHUE CBETa, pPa3JoKEHHE OeIoro cBeTa B CIEKTP, HU3Y4YEHUE CBOWCTB
M300paXCHUS B IJIOCKOM 3€pKalie U CBOMCTB M300paKEHUS MpeIMeTa B COOMparomIeH JTrH3e, HabIoIeHIe
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIyYEHHsI): CAMOCTOSITEILHO COOUPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 000pyAOBaHUS, OIMCHIBATH X0/ OTBITA U €T0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

® [IPOBOJIUTH IIPU HEOOXOAMMOCTH CEPHUIO MPSIMbIX U3MEPEHUH, OIIpeaelisis CcpeHee 3HaUeHHe U3MepsieMOi
BeIMUYMHBI ((DOKYCHOE paccTOsiHUE cOOMparoliell JTUH3bI), 0O0OOCHOBBIBaTH BHIOOP croco0a H3MepeHus
(M3MepuTeNHLHOTO MPUOOpa);

® [IPOBOJIUTH UCCIIEZIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIIMUYMH C UCIOJIb30BAHUEM INPSMBIX H3MEPEHUIN
(3aBHCHMOCTb IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHUM 0€3 HadaJbHOW CKOPOCTH, Iepuoja
KOJICOAHWH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJIa OTPaKEHHs CBETa OT yria
naJieHus ¥ yria IpeloMIIeHUs OT yria MaJeHus): IUIaHupOBaTh UCCIEI0BAHNE, CAMOCTOSTEILHO COOUPATh
YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJTYYeHHOW 3aBUCUMOCTH (PM3WYECKUX BETUYMH B BHJIE TAOIUI] U
rpauKOB, JeN1aTh BBIBOJIBI IO Pe3yiIbTaTaM UCCIIEJOBAHUS;

¢ [IPOBOJINTh KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BEITHYWH (CPEIHSSI CKOPOCTh M YCKOpEHHE Teja TpH
PaBHOYCKOPEHHOM [BM)KCHUH, YCKOpPEHHE CBOOOIHOTO MAaJCHUs, >KECTKOCTh NPYKUHBI, Kod(hduimeHt
TPEHUs CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIIIHOCTb, YaCTOTa U NMEPHUO/1 KoJleOaHUH MaTeMaTHYECKOro
U TIPY)KUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIONIeH JTMH3bBI, paJMOAKTHBHBIN (OH): IIIAHUPOBATh
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTABHYIO YCTAaHOBKY M BBIMOJHATh U3MEPEHUs, CIEAysl MPeaoKeHHON
WHCTPYKIIMU, BBIYUCISATH 3HAYCHHWE BEIMYMHBI W aHAIM3HPOBATH IOJyYCHHBIE PE3YNbTaThl C yUETOM
3aJJaHHOH NMOTPEeLTHOCTH U3MEPEHNH;

e cOOJTI01aTh MpaBUjIa TEXHUKU O€30M1acCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

® pa3IM4aTh OCHOBHBIC NPU3HAKMA W3YYEHHBIX (U3MUECKUX MOJEJIEH: MaTepualibHas TOYKa, aOCOIOTHO
TBEPJIOE TEJNO, TOYCUHBIH MCTOYHHUK CBETa, JyY, TOHKAs JIMH3A, IJTAHETapHas MOJENb aToMa, HyKIIOHHAs
MO/JIeNIb aTOMHOTO s171pa;

® XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS N3yYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONIOPOH Ha UX
onucaHus (B TOM YHUCIIE: CIHMJOMETp, AATYUKH IOJIOKEHHs, PACCTOSHUS M YCKOPEHHs, pakeTa, 9XO0JOT,
OYKH, TEPUCKOM, (OoTOoaImapar, ONTHIECKHE CBETOBOIBI, CHEKTPOCKOI, JTO3MMETp, Kamepa BuibcoHa),
UCTIONIB3YS 3HAHMS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

® ICTIOJIH30BaTh CXEMBl M CXEMAaTHYHbIE PUCYHKH W3YUEHHBIX TEXHUYECKHUX YCTPOHCTB, U3MEPUTEIHHBIX
nprOOPOB M TEXHOJIOTMYECKHX IPOIECCOB MPH PEIICHUH y4eOHO--IPaKTHYECKUX 3a]ad, ONTHYECCKHE
CXEMBI JJIs1 IOCTPOCHUS N300paKEHUI B TNIOCKOM 3€pKajie U COOMpAIOLIe JINH3E;

® [IPUBOANTH TPUMEpPHl (HAXOMUTh WHGOPMAIMIO O TIpUMepax) TPAKTHIECKOTO HCIOIH30BAHUS
¢u3nvecKknx 3HAHWA B TOBCEJHEBHOH KHM3HH s oOecriedeHHs O€30MacHOCTH TpH OOpalieHuu C
npubopaMy U TEXHUYECKUMHU YCTPOMCTBaMU, COXPAaHEHHUS 310POBbs U COOIOAEHUSI HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;



® OCYILIECTBJIATH TOUCK HH(popManMu (U3NYECKOro cojepkanuss B HHTepHETE, CaMOCTOSTEIHHO
(bopMynupyst HOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPENIEICHNUS TOCTOBEPHOCTH MOITYYeHHOW HHPOPMALIUU
Ha OCHOBE MMEIOIIUXCS 3HAHUHM U TOTIOJIHUTEIbHBIX HCTOYHHUKOB;

® ICTIOJIH30BaTh IPU BBIMOJHEHUM YYEOHBIX 33aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEpaTypy (U3NYECKOro
COJIEpKaHus, CIIPaBOYHbIE MaTepUabl, pecypchbl ceTu MHTepHeT, BiaaeTs NpuéMaMHu KOHCIIEKTUPOBAHHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE MH(pOpPMAalMU U3 HECKOIbKHX
UCTOYHUKOB (PU3UYECKOr0 COJAEpXaHMsA, IMYOJUYHO MPEJICTABIATh pe3yJabTaTbl IPOEKTHONW MU
UCCIIEI0BATEIbCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BATh U3yUYEHHBIN MOHATUWHBIN anmnapar
U3y4yaeMoro pasiena (U3MKH M CONPOBOXAATh BBICTYIUIEHUE Mpe3eHTauuell ¢ yuyéroM ocoOeHHOCTeH
ayIUTOPUU CBEPCTHUKOB.)

11.4 «TemaTuyeckoe IVIAHMPOBAHUE € YKAa3aHMEM KOJMYECTBA aKaJeMHYECKHX YacoB,

OTBO/JMMBIX HA OCBOEHHE KaXKI0il TeMbI yqeﬁﬂoro npeamMera.>» U3J10KUTh B c.ﬂeuylomei/i peaakuum:

4 TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
AKAJJEMAYECKHX YACOB, OTBOJUMbBIX HA OCBOEHUME KAXKJIOW TEMBI

YUEBHOI'O TIPEJMETA.
8 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue K n (uadpoBbIE)
n/ PA3CIOB W TEM B - e olé afonaTeﬂbnme
- NPOrpaMMBI cero JbHbIE YecKue P
padoTbI padoTbI pecypchl
Pa3nen 1. TenioBble ABJICHUS
. bu6mmoreka [IOK
11 Crpoenne u coiicTsa 7 https://m.edsoo.ru/7f4181
BEIIICCTBA ce
bu6mmoreka [JOK
1.2 TeroBbie IpoLIeCcChI 21 1 5 https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 28
Pasnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEKTpUUECKUE 3apsabl. bubnnoreka [JOK
2.1 3apsKeHHbBIE TeJla U UX 7 1 https://m.edsoo.ru/7f4181
B3aHMOJICHCTBHE ce
. bu6mmoreka [JOK
2.2 HocrosnmueIi . 20 1 7 https://m.edsoo.ru/7f4181
ANEKTPUYECKUIN TOK ce
bu6mmnoreka [JOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.edso0o.ru/7f4181
ce
bu6mmorexa [IOK
2.4 JICKTPOMArHUTHAS 4 https://m.edsoo.ru/7f4181
WHTYKITHS ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME '
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9 KJIACC

KonuyecTBo yacoB JJIeKTPOHHBIE
Ne HauMenoBanue K n (undpoBbIE)
n/ pa3iesioB U TeM OHTPO paKkTH pp
Bcero JbHbIE yecKHne oOpa3oBaTe/IbHbIE
n NporpamMmbl
padoTbI padoTbI pecypchl
Pa3nea 1. Mexannueckue siBJeHHUS
Mexanundeckoe bubmuorexa [JOK
1.1 NIBIYKEHNE U CIOCOOBI €T0 10 1 https://m.edsoo.ru/7f41a4
ONHCAHUS a6
bu6mmoreka [IOK
1.2 BsaumoneiicTtBue Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
bubmuoreka [JOK
13 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/7f41a4
£
Utoro no pazneny 40
Paznea 2. MexaHn4yeckHe K0J1e0aHUA U BOJHEI
MexaHu4eckue Brommozexa [OK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIeOaHus 26
MexaHU4eCcKUE BOJIHEL. BH6J_1HOTeKa LHOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
3ByK
£
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI

ONEeKTPOMarHuTHOE 10JIe bubnuoreka [IOK
3.1 Y DJICKTPOMArHUTHBIC 6 2 https://m.edsoo.ru/7f41a4
BOJIHBI a6
Hroro no paszneny 6
Pasnen 4. CBeToBbBI€ SIBJICHUSA
3aKOHEI bu6mmoreka [IOK
4.1 6 2 https://m.edsoo.ru/7f41a4
pacmpocTpaHeHUs CBETa 26
JIMH3BI U ONITUYECKHE Eubmorexa IIOK
4.2 6 3 https://m.edsoo.ru/7f41a4
prOOpbI 26
Paznoxxenue 6enoro bubmmorexa [JOK
4.3 3 2 https://m.edsoo.ru/7f41a4
CBETa B CIIEKTP 26
Hroro mo pazaeny 15
Pasznes S. KBaHToBBI€ SIBJICHUS
Ucnyckanue u bubnuoreka [IOK
5.1 MOTJIONIEHUE CBETa 4 1 https://m.edsoo.ru/7f41a4
aTOMOM ab
CrtpoeHue aTOMHOTO bubmorexa [JOK
5.2 6 1 https://m.edsoo.ru/7f41a4
fpa a6
5.3 SnepHble peakuu 7 1 1 bubnuoreka [IOK
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Hroro no pazneny

17

Paznen 6. [loBTopuTe1bHO-0000

IAKILIHIA MOAYJ/Ib

IToBTOpEeHue u

00001IeHIE COEPIKAHMS bubnmorexa HOK
6.1 9 https://m.edsoo.ru/7f41a4
Kypca pusuku 3a 7-9 a6
KJ1acc =
Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO 102 3 97

YACOB I10 ITPOTPAMME
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