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ILlnanupyembie pe3y/bTaThl 0CBOCHUS Y4EOHOr0 npeamMera «Pu3ukay.

JIM4HOCTHBIMHU pe3yabTaTaMu oOy4deHus pusnke B 7-9 kjaccax SIBISIFOTCA:

L4 C(I)OpMI/IpOBaHHOCTb MO3HABATCJIBHBIX  UHTCPCCOB, UHTCIIJICKTYAJIbHBIX HW  TBOPUYCCKUX
CHMOCOOHOCTEH YUALTUXCH;

e yYOCKICHHOCTE B BO3MOJKHOCTH IO3HAHWS TNPUPOABI, B HCOOXOZUMOCTH Pa3yMHOIO
HUCIIOJb30BAHUA ,Z[OCTI/DKGHI/Iﬁ HAyKH " TECXHOJIOTHI AJIsL ,Z[ZUILHGIZH.IGI‘O Pas3sBUTHUA YCTIOBCUCCKOI'O
O6H.ICCTBa, YBAXKCHUC K TBOPpHAM HAYKH W TCXHUKH, OTHOLICHUC K (I)I/ISI/IKG KaKk 3JCMCHTY
00IIEYEIOBEUCCKON KYIBTYPBI;

®  CaMOCTOSTCIBHOCTD B IPHOOPECTCHUH HOBBIX 3HAHUN M NMPAKTUUCCKUX YMEHHI;

® TOTOBHOCTH K BbI60py JKHU3HCHHOTO IIyTH B COOTBCTCTBUU C COOCTBEHHBIMHU HUHTCPCCaMU U
BO3MOKHOCTSIMU;

® MOTHBAIIUA o6pa3013aTeanoi/'1 ACATCIPHOCTH MKOJIbHUKOB Ha OCHOBC JUYIHOCTHO
OPHEHTHPOBAHHOTO MOAXOAA;

e (GopMHpPOBAaHUE LICHHOCTHBIX OTHOLICHHM JPVT K JAPYIY, VUHTENI0, aBTOpaM OTKPHITHH U
M300pETCHHIA, Pe3yabTaTaM OOYUCHHSI.

e MeTanpeaMeTHBIMH pPe3yJbTATAMM OOyucHus Gu3nke B 7-9 Kaccax SIBISIOTCS:

® OBIAJCHUC HABBIKAMH CAMOCTOSATEIBHOrO NMPUOOPETCHUS HOBBIX 3HAHHM, OPTaHU3ALMH YICOHOH
JEATEIbHOCTH, TOCTAHOBKH IIEICH, IITAHUPOBAHMS, CAMOKOHTPOIS U OLIEHKU PE3YIbTATOB CBOCH
ACATCIIBHOCTHU, YMCHUAMU INPCABUACTE BOZMOYKHBIC PC3YJIBTATBI CBOUX ,Z[GI\/'ICTBI/II\/'I;

® TTOHUMAHHC pasnnqnﬁ MCXKAY HCXOAHBIMU (baKTaMI/I U THUIIOTC3aMH A4 HX O6’I>HCH€HI/I$I,
TCOPCTUICCKUMHA MOAC/IEIMA U PCAIbHBIMU O6’b€KTaMI/I, OBJIAACHUC YHUBCPCATIbHBIMU y‘I€6HbIMI/I
ﬂGﬁCTBHﬂMH Ha IpuUMCpax rumnore3 ajid 0OBACHEHU U3BECTHBIX (I)aKTOB u C-)KCHepHMeHTaHLHOﬁ
MPOBEPKH BBIIBHIAGMBIX THIIOTE3, Pa3pabOTKH TEOPETHUESCKUX MOJAETEH IPOLECCOB MM
SIBIICHUH,

e (dopMHpOBaHHEC YMCHHH BOCIPHHUMATh, MEpepadaTeiBaTe M MPCABABIATE HHOOPMALHMIO B
CTIOBECHOH, 0Opa3HOH, cuMBOMHYECCKOH QopMax, aHamU3upoBaTe U  mepepadaThBaTh
NOJIYYCHHYIO I/IH(I)OpMaLII/IIO B COOTBCTCTBHH C IIOCTABJCHHBIMH 3aaa4YaMH, BBIACIATE OCHOBHOC
COACPKAHUC TMPOUUTAHHOTO TCKCTA, HAXOAUTHh B HCM OTBCTBI Ha MNOCTABJICHHBIC BOIIPOCHI U
H371araTh €ro;

® TNPHOOPETCHUE OIBITA CAMOCTOATEIBHOTO IIOMCKA, aHamu3a H  oTOOpa HH(POPMALHH C
UCMOJb30BaHUCM PA3JTUYIHBIX HCTOYHUKOB HW HOBBIX I/IH(I)OpMaLII/IOHHbIX TECXHOJOTHI AJIsL
PCLICHUA MO3HABATCIIBHBIX 3a1a1,

® PpasBUTHUC MOHOJOTHUYCCKON H ,Z[I/Ia,J'IOI‘I/I‘IGCKOI\/'I peun, YMCHUA BBIPAXKATH CBOU MBICTIU U
CHOCOOHOCTH BBICIAYIINBATH COOECEAHHKA, ITOHUMATh €TI0 TOYKY 3PEHHS, NPH3HABATH IIPABO
JPYTOro 4eI0BeKa HA HHOE MHEHHE,

® OCBOCHHC TIPHUCMOB ,Z[GI\/'ICTBI/II\/'I B HCCTAHAAPTHBIX CUTyalUAX, OBJIAACHUC OJSBPUCTUUCCKUMU
METOAAMH PELICHHS MPOOIEM;

e (dopmupoBanue ymeHH pabOTaTh B IPYMHIC ¢ BHIIOIHCHUEM PA3TUYHBIX COIHAIBHBIX POJICH,
npCACTABIIATD U OTCTAUBATh CBOU B3IIAABI U Y66>K,Z[6HI/IH, BCCTU AUCKYCCHIO.

IIpenmeTHbIMH pe3yabTaTamu 00y4ueHust pusuke B 7-9 Kiaaccax sIBJISIIOTCS:

e (opmupoBaHHE MPEACTABICHUN O 3AKOHOMCPHOH CBSI3H U MO3HABACMOCTH SIBJICHHI TPUPOABI, 00
OOBEKTUBHOCTH HAYYHOTO 3HAHHS, O CHCTEMOOOPA3yIOmeH ponu GU3NKH A1 Pa3BUTHS APYTUX
€CTECTBECHHBIX HAayK, TEXHHKH M TEXHOJOTHUH, Hay4YHOTO MHPOBO33PEHMS KaK pe3yabTara
H3YUYCHHS OCHOB CTPOCHUS MATCPUH U (PYHAAMECHTANBHBIX 3aKOHOB (DU3UKH;

® 3HaHUA O MPHPOAC BAKHEHINNX (UIHUCCKUX SBICHHA OKPYXKAIOIIETO MHpPA W TMOHUMAHHE
cMebIcna QU3HICCKUX 3aKOHOB, PACKPBIBAIOIIUX CBA3b H3YUCHHBIX SIBICHUH;

e (opmupoBaHHE MEPBOHAYATBHBIX MPEACTABICHUN O (PUIMUCCKOUN CYIIHOCTH SIBJICHUN MPUPOIBI
(MCXaHI/I‘{CCKI/IX, TCIJIOBBIX, JJCKTPOMArHUTHBIX U KBaHTOBbIX), BHUIAX Marcpuu (BGH.[GCTBO u
HOJIE), ABIDKCHUH KaK CIIOCO0E CYLIECTBOBAHUS MAaTEPUH, YCBOCHHE OCHOBHBIX MACH MEXAHUKH,
ATOMHO-MOJICKYJIIPHOTO YYEHHS O CTPOCHHH BEINECTBA, JIEMEHTOB JICKTPOAWHAMHUKU H
KBAaHTOBOM (I)I/ISI/IKI/I, OBJIaACHUC HOHATHHEIM anmnapaToM U CUMBOJIUICCKUM A3bIKOM (I)I/ISI/IKI/I,



® VYMCHHA IIOJb30BAThCA MCTOAAMHU HAYIHOI'0O HUCCICAOBAHUA SIBJICHHIA Opupoabl, MPOBOAUTH
HaONMIOACHUS, IUTAHUPOBATE M BBINONHATH OJKCICPHUMEHTHI, 00pa0aTeiBaTe PE3VILTATHL
HU3MEPEHHUH, MPEACTABIATE PE3yIbTATEl H3MEPEHUH ¢ MOMOINBIO Ta0muu, rpadukos u Gopmym,
O6Hapy)KI/IBaTb 3aBUCUMOCTH MCXKIAY (I)I/ISI/I‘ICCKI/IMI/I BCIIMYHHAMH, O6’I>HCH§ITL MOJIYYCHHBIC
PEC3YIbTATHI U ACJIATh BBIBOABI, OLICHUBATH I'PAHULIBI HOI‘pCH.IHOCTCI\/'I PC3yIbTATOB I/ISMCpCHI/II\/'I;

® YMCHHS NIPUMEHATh TCOPECTUUECKHUE 3HAHMS MO (PH3HKE HA MPAKTUKE, pernaTh (PU3HUSCKUE 3a0a91
Ha MPUMCHCHUC TOJTYUCHHBIX 3HaHHI>i;

¢ VYMCHHUA MU HABBIKM NPUMCHATDH MNOJYUYCHHBIC 3HAHUA AJId O6’I>HCHCHI/IH NPUHIUIIOB ,Z[CI\/'ICTBI/IH
BXKHCUIIINX TEXHUYCCKUX VCTPOUCTB, (paboThl) MAIIMH U MEXaHU3MOB, CPEICTB HEPCIBHKCHHUS
u CBiI3U, 6LITOBLIX HpI/I60pOB, OPOMBIIIJICHHBIX TCXHOJOTHUYCCKUX IMPOLCCCOB, PCHICHUA
MPaKTHYCCKUX 337ad TMOBCCAHCBHOW JKHU3HHW, OOECICUCHHS OC30MacHOCTH CBOCH JKH3HH,
PALMOHATBHOTO MPHUPOIOIIOIB30BAHUS U OXPAHBI OKPYIKAIOIICH CPEIBI; BIMSHUAS TCXHUUCCKUX
YCTPOMCTB HAa OKPYKAIOIIYIO CPEAY;

® OCO3HAHUC BO3MOZKHBIX MPUYNUH TCXHOICHHBIX U 3KOJIOTUYICCKUX KaTaCTpO(b.

® OCO3ZHAHHWC HEOOXOOUMOCTH TPHUMCHCHMS JOOCTIDKCHHH (U3UKH M TEXHOMOTHH A
PaLMOHATIBHOTO MPHPOAOIONIb30BAHMS

® OBJIAACHUC OCHOBaMH 6C3OHaCHOFO UCHOJb30BaHUA CCTCCTBCHHBIX M HUCKYCCTBCHHBIX
QICKTPUICCKUX U MArHuTHBIX HOJ'ICI\/'I, QJICKTPOMATrHUTHBIX U 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
HUCKYCCTBCHHBIX HOHU3UPYIOLIUX I/ISJ'Iy‘ICHI/Iﬁ BO I/I36C>KaHI/IC HUxX BPCOAHOTO BOS,Z[CI\/'ICTBI/IH Ha
OKPYKAIOIIYIO CPEAY M OPTaHU3M UEIOBCKA,

e (dopmuposaHue YOCKACHHS B 3aKOHOMCPHOH CBSI3H W TMO3HABACMOCTH SIBICHHUI MPUPOJBI, B
O6’I>CKTI/IBHOCTI/I HAy4YHOI'0 3HAHUA, B BEICOKOM LOCHHOCTU HAYKH B PA3BUTHUU MaTCpHa.]'IbHOfI u
JYXOBHOH KYJIBTYPHI THOACH;

® DPa3BUTHC TCOPCTUYCCKOTO MEIIIICHUS HA OCHOBE (POPMHUPOBAHUS YMECHHH yCTAHABIUBATD (DaKTHI,
pasiniaate NPUYIUHBL U CIACACTBUA, CTPOUTH MOAC/IN WU BBIABUIATbH T'UIIOTC3bl, OTBICKUBATH U
(bOpMy.]'II/IpOBaTb A0Ka3arC/IbCTBa BBIABUHYTBIX THUIIOTC3, BBIBOAUTL U3 JKCIICPUMCHTAJIBHBIX
(haKTOB ¥ TCOPETHUCCKUX MOACICH (PU3HUCCKUE 3aKOHBI;

® pasBUTHC YMCHUA IUIAHUPOBATH B HOBCC,Z[HCBHOI\/'I KHU3HH CBOH ,Z[CI\/'ICTBI/IH ¢ NPUMCHCHUCM
MOJIYYCHHBIX 3HAHUHM 3aKOHOB MCXaHUKHU, JJICKTPOAUHAMUKH, TCPMOAUHAMHUKHU H TCILIOBBIX
SBIICHUH C LIENBIO COCPEHKEHUS 3A0POBbSI;

e (opmupoBaHHE TPSACTABICHUN O HEPALMOHAIBHOM HCIOIB30BAHHH TPUPOIHBIX PECYPCOB H
SHEPrUH, 3arpA3HECHUH OKPYKAIOLIEH Cpeabl KaK CIECACTBHE HECOBEPIICHCTBA MAIIUH U
MCXaHU3MOB.

¢ KOMMYHUKATUBHBIC YMCHUA. OTOKIAABIBATE O PCIYyJbTATAX CBOCTO HUCCICAOBAHU:A, YIaCTBOBATL B
JUCKYCCHH, KPAaTKO W TOYHO OTBEYATh HA BOIMPOCHI, HCIOIB30BATh CIPABOYHYIO JUTCPATYPY H
JPYTUE UCTOYHUKHA HHQOPMALIHH.

BpInyCKHUK HAYYHTCS:

co0mogark npaBuia OE30MACHOCTH M OXPaHbl TPyAa MpH padoTe ¢ yueOHBIM H J1a00paTOpHBIM
000pYyA0BAHUEM;

MOHUMATh CMBICT OCHOBHBIX (PH3HUYCCKHX TECPMHHOB: (U3HUYECKOe TEno, (PU3HUCCKOE SBICHHE,
(I)I/ISI/I‘ICCKaH BC/IMYHUHA, CAUHULIBI U3MCPCHUA

pacno3HaBaTh HpO6J’ICMbI, KOTOPBIC MOXHO pPCHIUTh IIPU NOMOIITHU (I)I/ISI/I‘ICCKI/IX MCTOAOB,
AHAIU3UPOBATE OTACJIBHBIC 3Tallbl MPOBCACHUA I/ICCJ'IC,Z[OBaHI/Iﬁ U UHTCPHPCTUPOBATL PC3YJIbTATHI
HAOIIONCHUI U OTIBITOB;

CTaBHUTh OIIBITHI TIO0 HCCIICAOBAHHUIO (I)I/ISI/I‘{CCKI/IX SIBJICHUM WA (I)I/ISI/I‘{CCKI/IX CBOMICTB TCI 663
WCTIOJIB30BAHUS MPSIMBIX H3MCPCHHI, TpH 3TOM (DOopMyaupoBarh mpobiemy/3azady ydaeOHOTO
SKCIICPUMEHTA;, COOMpaTh YCTAHOBKY W3 MPCAIOKCHHOTO OOOpPYAOBAHMSA, MPOBOAUTH OIBIT U
(hopMyIHpOBaTh BEIBOJBL.

[Tpumeuanue. Ilpu mpoBeacHuM uccnenoBaHus (PU3MYCCKHX SBICHUH H3MEPHTEIBHBIC MNPHOOPHI
UCMOJB3YKOTCA JIUINb KAaK OATYUKU UIMCPCHUA (I)I/ISI/I‘{CCKI/IX BCJIUYHH. 3aHI/ICI/I HOKa3aHUI OPAMBIX
HU3MEPEHHUH B 3TOM ClIy4yac He TpeOyeTCs.

MOHUMATB POJTb SKCIICPUMEHTA B MOIYUYCHUN HayIHOH HH(opMayy;

MPOBOJUTD MPSIMBIC H3MEPEHU QU3HUCCKUX BEMYHH. BPEMsI, PACCTOSHHUE, Macca Tena, 00beM, CUIIa,
TeMIeparypa, atMochepHOe JABICHHE, BIAXKHOCTb BO3AyXa, HANPSDKCHHE, CHIA TOKA, PaIUALAOHHBIN



¢$oH (C HCHONB30BAHMEM JO3MMETPA); MPH 3TOM BHIOMPATh ONTHUMAIBHBIH CHOCOO H3MEPCHHS H
HCHOJIb30BaTh NPOCTEHUIINE METOABI OLICHKU MOTPEIIHOCTEN H3MEPEHUI.

IMpumeuanue. Jlwbas yueOHas nporpamMma JODKHA OOCCIICUMBATE  OBJIAACHUC MPSIMBIMHU
HU3MEPEHUSAMHU BCEX MEPEUHCICHHBIX (PU3MICCKUX BETHYHH.

MPOBOJNTh HCCICAOBAHHME 3aBUCHUMOCTCH (HM3HUYCCKHX BEIHYHH C HCIONB30BAHHEM MPSMBIX
HU3MEPEHHUH: MPH 3TOM KOHCTPYHPOBATE VCTAHOBKY, (PHKCUPOBATEH PE3YIbTATH MOIYICHHON 3aBUCHMOCTH
(PU3HUYCCKUX BETUYMH B BUAC TAOMHL U rpadpHKOB, IENATh BHIBOIBI 10 PE3yIbTaTaM UCCICIOBAHUS,

MPOBOJNTh KOCBCHHBIC MU3MEPCHHS (PU3MYCCKUX BEIHYHH: MPH BBIIOTHCHHHM H3MEPCHHI cOOUpaTh
SKCIICPUMCHTAIBHYIO YCTAHOBKY, CIECAYS MPEITOKCHHOH HHCTPYKLNH, BEIYUCIATh 3HAUCHUC BEIMYHHEBL
Y aHATA3UPOBATh MOIYICHHBIC PE3YIBTATH C YUCTOM 33JaHHOH TOUHOCTH U3MEPECHHIA;

aHATU3UPOBATh CUTYALUH TNPAKTHKO-OPHEHTHPOBAHHOTO XapakTepa, y3HABaTh B HHUX MPOSBICHUE
W3YUYCHHBIX (DH3MYECKUX SIBICHHUA HIH 3aKOHOMEPHOCTCH M NPUMCHATh HUMCIOLIHCCS 3HAHUSA AN HX
OOBICHCHHS,

MOHUMATh TPHHLUNB ACHCTBHS MAIIWH, NPHOOPOB H TEXHHYECKUX VCTPOHCTB, VCIOBHS HX
0E30MacCHOrO NCTIONB30BAHMS B IOBCCIHCBHOM KH3HH;

HCIONB30BaTh MPU BBHIMONMHEHUH YYCOHBIX 3a1a4 HAYYHO-TIOMYIPHYIO JUTEPATYPY O (PHU3HUECKHX
SBICHUSAX, CIIPABOYHBIC Marepuansl, pecypcsl MHTEpHET.

BbINyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTbCS:

OCO3HABATh IICHHOCTh HAYYHBIX HCCICAOBAHUM, POk (U3MKH B PACIIUPEHHM HPEACTABICHHH 00
OKPY’KAIOIIEM MUPE U €€ BKNIAJ B YIVUIICHHE KAUCCTBA YKU3HH,

HCIONIb30BaTh MPHEMbI TOCTPOCHUS QU3HUCCKUX MOJCICH, OUCKA U (HOPMYITHPOBKH JOKA3aTCIbCTB
BBIJBUHYTHIX THIIOTE3 H TEOPETUUCCKUX BBIBOJOB HA OCHOBE SMITHPHUUCCKU YCTAHOBICHHEIX (DAKTOB;

CPaBHUBATh TOYHOCTh W3MEPCHHS (QU3UUCCKUX BEJIUYMH 10 BCIUYMHE WX OTHOCHTEIBHOH
MOTPEIITHOCTH MPH NPOBESICHUN HPSIMBIX H3MECPEHHIA;

CaMOCTOATCIBHO TNPOBOJUTh KOCBCHHBIC HM3MEPCHHS M HCCICAOBAHUSA (PU3HYCCKUX BEIHMYHH C
HCTONB30BAHUEM PA3IUYHBIX CHOCOOOB H3MEpPEeHUS (PU3MYCCKUX BCENHMYHMH, BBIOMpATh CPEACTBA
HU3MEPEHHUS C YUCTOM HEOOXOTUMOU TOYHOCTH HM3MEPCHHH, 0OOCHOBBIBATH BHIOOP CIOCOOA H3MEPCHHSL,
aJCKBATHOTO MOCTABICHHON 3aa4¢, IPOBOANUTH OLICHKY JOCTOBEPHOCTH HONTYUCHHBIX PE3YIbTATOB;

BOCIIPUHUMATh HH(popMaImio (U3HUECKOTO COACPKAHHMS B HAYYHO-NOMYJSIPHOH IHTEpaType M
cpeacTBax MaccoBOH MHPOPMAIMH, KPUTHICCKH OLCHHUBATh MOIYICHHYIO HHPOPMALIHIO, AHATH3UPYS ¢
COJCPIKAHUC U JAHHBIC 00 UCTOYHHUKE MH(OPMAIIUH,

co31aBaTh COOCTBCHHBIC NMHCHMCHHBIC U VCTHBIE COOOLICHUS O (HU3UUECKUX SBICHHAX HAa OCHOBE
HECKOJBKHX HMCTOYHHMKOB HH(OpMAIMK, COMpPOBOXKIATh BBICTYIUICHHEC MPE3CHTALMCH, VIUTHIBAS
0COOCHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Mexannueckue IBJICHUS

BpInyCKHUK HAYYHTCS:

pacmo3HaBaTe MCXaHWUYCCKUC SBICHUSA U OOBACHATH HA OCHOBE HMCIOINUXCS 3HAHWH OCHOBHBIC
CBOMCTBA WM YCJIOBHMS IPOTEKAHWSA 3THUX ABICHHUM PAaBHOMEPHOE W HEPABHOMEPHOE JBHKCHUC,
PaBHOMEPHOE W PABHOYCKOPEHHOE NPAMOIMHEHHOE ABIJKEHHE, OTHOCHTEIBHOCTh MEXaHHIECKOTO
JBWKCHHS, CBOOOAHOC TMAACHHE TEN, PaBHOMEPHOE JBIDKCHHEC [0 OKPY)KHOCTH, WHEPLHMIL,
B3aMMOJCHCTBHE TEJ, PEAKTUBHOE ABIDKCHHE, MEpeaada JABICHHUA TBEPABIMH TEIAMH, JKUAKOCTAMH U
razamu, arMoc(epHOE AaBICHHE, ITIABAHUC TN, PABHOBECHE TBEPIBIX TEJ, HMCIOIIHX 3aKPCIUICHHYIO OCh
BpAaLICHHUS, KONEeOATEIbHOE ABKCHHE, PE30HAHC, BOJTHOBOC IBIKCHHUE (3BYK);

ONHCHIBATh M3YUCHHBIC CBOMCTBA TET U MECXAHUYCCKUE SBICHHMS, HCIONb3YS (PU3HUCCKUEC BEIHYUHBL
MYTh, IEPEMEIICHUE, CKOPOCTh, VCKOPCHHE, MEPHO OOPALICHHUS, Macca Teja, IUIOTHOCTh BEIIECTBA, CHIA
(cuna TsDKECTH, CHIIa YOPYTOCTH, CHIA TPEHHS), JABICHHC, UMIVILC TEId, KUHETHUCCKAs DHEPTHUS,
MOTCHLUMATBHAS JHEPrHs, MeXaHudeckas padora, MexaHuueckas MormHocts, KIIJ[ mpu cosepruecHum
padoThl € HCMIONB30BAHHUEM MPOCTOrO MCEXAaHW3Ma, CHJIA TPCHIM, aMIUTUTYAA, MEPUOJ W YacToTa
KkoJIcOAHUH, NIMHA BOMHBL M CKOPOCTb €€ PACIPOCTPAHCHHS, MPH OIMHCAHWHM NPABHIBHO TPaKTOBAThH
(UBMYICCKUE CMBIC HCMOIB3YEMBIX BCIWYHH, X OOO3HAYCHUS W CAUHHUIBI H3MCPCHHUS, HAXOIHUTh
(OpPMYNBI, CBA3BIBAIOINUC JAHHYIO (DU3HUYCCKYIO BEIMYHHY C JIPYTHMH BEIWYMHAMHM, BBIYHCIATDH
3HAYCHUC (PUBMUCCKON BETUUUHBI;

aHATU3UPOBATh CBOMCTBA TEJI, MCXaHUUCCKHUC SBICHHUS M MPOLECCH, UCTIONB3Ys (PH3HYecKUe 3aKOHbL:
3aKOH COXPAHCHHS DHCPTUM, 3aKOH BCEMHPHOTO TATOTCHHS, MPHHLMI CYNICPIO3ULMH CHI (HAXOKACHUC
pasuoaeiicreyromedt cwibl), [, I u Il 3akonsr HeroToHA, 3aKOH COXpaHCHHS UMIYbCA, 3aKoH | 'yka,
3akoH [lackang, 3akoH ApxuMmena; HpU 3TOM Pa3nU¥aTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA W €TO
MaTeMaTHYECKOE BEIPAKCHHUE,



pasnuvaTte OCHOBHBIC NPH3HAKH H3YYCHHBIX (QH3HYSCKUX MOJCICH. MarepHalbHAs TOYKA,
HHEpLHAIbHAS CUCTEMA OTCUCTA,;

pelarp 3aJadd, HCMOAb3ysl (PU3HUCCKUEC 3aKOHBI (3aKOH COXPAHCHWS SHEPIHH, 3aKOH BCEMHPHOIO
taroteHus, npuamun cyneprosuruu cui, I, II n Il 3axonsr HeroToHa, 3aK0H COXpaHEHHS HMIIYIbCA,
3akoH ['vka, 3akon [lackang, 3axoH Apxumena) U (GOPMYIBL, CBA3BIBAOIINEC (PH3MICCKHE BEITHUUHBI
(myTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IUIOTHOCTh BCLIECCTBA, CHJA, AABICHHE, HWMIYJbC TEIa,
KHHETHYCCKAsl DHEPrus, MOTCHIUANbHAS SHEPIH, MEXaHHYecKas padoTa, MEXaHHYECKas MOIIHOCTE,
KITJl mpocroro MexaHusma, CHIA TPCHUS CKOJBXKCHUS, KO3(PHUUUCHT TPCHHS, aMILTUTYIA, IEPHOI U
yacTtoTta KoJcOaHWM, JJIMHA BOJHBI M CKOPOCTh €€ PACIPOCTPAHCHUSA). Ha OCHOBC aHATW3a VCIOBHUS
3aJavd 3alMCBIBATE KPAaTKOC VCIIOBHE, BBIACIATh (DUIHUCCKUC BCIMYUHBI, 3aKOHB U (HOPMYIBI,
HEOOXOOUMBIC IS €¢ PCIICHHS, IPOBOAMUTD PACUCThl M OLCHUBATh PCATBHOCTD MOIYYCHHOTO 3HAUCHHS
(PUBUUICCKOM BETHUUHBI.

BbINyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTbCS:

HCIONB30BaTh 3HAHHMS O MCXAHHYCCKHUX SIBICHUAX B IMOBCCAHCBHOM JKHM3HH I OOCCIICUCHUS
0C30MaCHOCTH TMPH OOpAIlCHHH ¢ NpUOOPaMH W TEXHHUCCKUMH YCTPOHMCTBAMH, 1 COXPAHCHHS
300POBBS U COOMIOACHUS HOPM 3KOJOTHICCKOTO MOBEACHUS B OKPYKAIOIICH CPEeAc; MPUBOAUTH MPHMEPHI
MPAKTHYCCKOTO UCTIONb30BaHMS (PU3UUCCKUX 3HAHHI 0 MEXaHUYCCKUX SBICHUAX U (GHU3UUCCKUX 3aKOHAX;
MPUMEPBl  MCTOJb30BAHUS BO30OHOBISEMBIX HCTOUYHHKOB SHEPTHH; BOKOJOTMYCCKHX MOCIEACTBUI
HCCIICAOBAHUS KOCMHUYECKOTO POCTPAHCTB;

pasnuyate TPAaHULBl MPUMCHUMOCTH (H3HYCCKHX 3aKOHOB, IMOHMMATh BCCOOIIMH Xapakrtep
(YHAaMCHTATIBHBIX 3aKOHOB (3aKOH COXPAaHCHHS MCXAHUYCCKOH 3HCPTHH, 3aKOH COXPAHCHHS HUMITYIIbCA,
3aKOH BCCMHPHOIO TATOTCHHS) W OrPAaHHYCHHOCTh HCIONB30BAaHHS YACTHBIX 3aKOHOB (3akoH ['vka,
Apxumena u ap.);

HAXOMUTh AJCKBATHYIO HPEIIOKCHHOU 3a1aue (U3HUSCKYI0 MOJACTb, pa3pelarbh HpoOneMy Kak Ha
OCHOBC HMCIOIINXCS 3HAHUH MO MEXAaHHKE C UCMONB30BAHHEM MATCMATHUYCCKOTO aNmapara, Tak U MpH
MOMOIIH METOAOB OLICHKH.

TenuioBbie sABJICHHUSA
BpInyCKHUK HAYYHTCS:

pacmno3HaBaThk TCIUIOBLIC SIBICHHUS H OOBICHATh HA 0a3¢ HMCIOIIUXCS 3HAHUH OCHOBHBIC CBOMCTBA WIIH
VCIIOBHS NPOTCKAHUS STHX sABIcHUH: 1uddy3us, nameHeHne odbeMa TeN Mpy HarpeBaHUN (OXTKACHUH),
0onpIIas CXKUMACMOCThb Ta30B, Mallas CKUMAECMOCTh KUAKOCTCH M TBEPABIX TET, TEINIOBOC PABHOBECHE,
HCTIAPCHHE, KOHACHCAIUS, IUIABICHHC, KPUCTATIH3ALMS, KHIICHHE, BIAKHOCTb BO3AYXA, PA3MUUHbBIC
cnoco0bl  TEIUIONEpenavn (TCIUIONPOBOJHOCTh, KOHBCKLMS, H3MYUYCHHE), AarperarHblc  COCTOSHHS
BCILICCTBA, MOTNIOIMIECHUE SHEPIUU MPH HCTIAPCHHH KHIKOCTH U BBIJCICHHE €€ MPH KOHACHCALNU Tapa,
3aBHCHUMOCTD TEMIICPATYPHI KHUIICHUS OT JABICHUS,

ONHCHIBATh H3YYCHHBIC CBOWUCTBA TEJA W TCIUIOBBIC SBICHHS, WUCIONB3YS (PHUIHUSCKHEC BCIHYHHBL
KOJIMYCCTBO TEIIOTH, BHYTPCHHSIS SHEPTHS, TEMIICPaTypa, VACIbHAS TCILIOEMKOCTh BEIICCTBA, YACIbHAS
TCIUIOTA TUIABJICHUS, VACAbHAS TEIUIOTA NapooOpa3oBaHUs, VACIbHAS TEIUIOTA CTOPaHMS TOILIHBA,
k03(Q(PHULHCHT NONE3HOro ACHCTBUS TEIUIOBOTO JABHIATCNS, MPH ONHUCAHWM NPABHILHO TPaKTOBATh
(U3HUCCKUI CMBICT HCIOIB3YEMBIX BEIHYHH, HX OOO3HAUCHHS H CAWHHUIBI H3MEPCHHUS, HAXOIUTh
(OpPMYINBI, CBA3BIBAIOINUC JAHHVIO (DU3UYCCKYIO BCIHYMHY C APYTHMH BCIHYMHAMHE, BBIYUCIATH
3HAYCHUC (PUBMUCCKON BETUUUHBI;

aHATU3UPOBATh CBOWCTBA TN, TCIUIOBBIC SBICHHS W MPOLICCCH, UCIONb3YS OCHOBHEIC TOJOMKCHUS
ATOMHO-MOJICKYIIPHOTO YUCHHS O CTPOCHUH BEIECTBA U 3AKOH COXPAHCHUS SHEPTHH;

pasnuvaTe OCHOBHBIC NMPH3HAKH HM3YUCHHBIX (DH3MUECKUX MOACICH CTPOCHHS Ta30B, KUAKOCTCH U
TBEPABIX TEJL;

MPUBOJUTD MPUMEPHI MPAKTHUCCKOTO HCTIOIB30BAHNS (PH3NMICCKIX 3HAHUH O TCIUIOBBIX SIBICHHUSIX;

pelarh 3ajadd, HCIOIb3Ysl 3aKOH COXPAHCHHS SHEPrHMH B TEIUIOBBIX Mpoueccax H (QOpMYIIEL
CBS3BIBAIOLINC (PU3MUCCKUC BEMHYHMHBI (KOJUYCCTBO TECIUIOTHL, TEMICPATYpa, YACTbHAS TCIIOEMKOCTb
BCILCCTBA, VACTbHAS TEIUIOTA IUIABICHUS, YICIbHAS TEIUIOTA MapooOpa30BaHMs, YIACIbHAS TEILIOTA
CropaHusl TOIUIHBA, KO3(PQHUHUEHT MOJC3HOTO ACHCTBUA TCIUIOBOTO ABHUTATENSA). HA OCHOBE aHAIH3a
VCIIOBHS 32J1a4H 3aIMCHIBATh KPATKOE YCIOBHUE, BRLACTATD (PU3UUCCKUC BEJIMIHHBL, 3aKOHBI U (POPMYIIHL,
HEOOXOOUMBIC IS €¢ PCIICHHS, IPOBOAMUTD PACUCThl M OLCHUBATh PCATBHOCTD MOIYYCHHOTO 3HAUCHHS
(PUBUUICCKOM BETHUUHBI.

BbINyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTbCS:

HCTIONIb30BATh 3HAHMS O TEIIOBBIX SBJICHHIX B MOBCCIHCBHOM XKHU3HH AT obecnicueHus 6€30NacHOCTH

mpu oOpameHnd ¢ npudopaMH M TEXHHYCCKMMH YCTPOHCTBAMH, Ui COXPAHCHHS 3J0POBbI H
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COOFOACHUST HOPM 3KOJOTHUYCCKOTO TMOBSACHUS B OKPYKAIOIICH Cpeae; NPUBOAUTH MHPUMEPHI
SKOJIOTHUECKUX — TOCHACACTBUH  paboThl  ABHUrareicd BHYTPECHHEIO  CrOPaHHs, TEIUIOBBIX U
THAPOSIEKTPOCTAHLINIA,

pasnuyate TPAaHULB MPUMCHUMOCTH (H3MYCCKHX 3aKOHOB, IMOHUMATh BCCOOIIMH Xapakrtep
(hYyHIAMCHTATBHBIX (PU3HYCCKUX 3aKOHOB (3aKOH COXPAHCHHUS SHCPrHH B TCILIOBBIX MPOLECCAX) H
OTPaHUICHHOCTD UCIIOJ/Ib30BAHU YACTHBIX 3AKOHOB,

HAXOMUTh ANCKBATHYIO NPEIIOKCHHOU 3a1aue (U3HUSCKYIO MOJACTb, pa3pelarb NpoOneMy Kak Ha
OCHOBC UMCHOIIUXCA 3HAHUM O TCIUIOBBIX SBJICHUAX € HUCIOJL30BAHUCM MATCMATHUCCKOTO arrapara, Taxk
U MIPU TTIOMOIITY METOAOB OLICHKH.

BHCKTpI/I‘—IeCKI/Ie H MArHUTHBIC SIBJICHUSA

BpInyCKHUK HAYYHTCS:

PaCcnoO3HABATE JJICKTPOMArHUTHBIC SABJICHUA U O6’I>$ICH$ITL Ha OCHOBC HUMCHOIHUXCI 3HAHUH OCHOBHEIC
CBOMCTBA HJIH YCIOBUA MPOTCKAHUA JSTUX SIBJICHUM: QICKTpU3anud TCII, BSaI/IMO,Z[CI\/'ICTBI/Ie 3apsaaoB,
3JCKTPUICCKUI TOK U €ro ACUCTBHS (TCIUIOBOS, XUMUYCCKOE, MATHUTHOE), B3AUMOICHCTBUEC MAarHUTOB,
SJICKTPOMArHuTHasA MHAYKIUA, ,Z[CI\/'ICTBI/IC MAarHuTHOrO IoJid Ha MPOBOAHUK € TOKOM U Ha ABMXKYINYHOCIA
3apPSDKCHHYIO YaCTULYY, ACHCTBHE JICKTPHUCCKOTO MMOJS HA 3aPsDKCHHYIO YACTHIY, SICKTPOMArHHTHBIC
BOJIHBIL, TIPSIMOJTHHCHHOE PacTIPOCTPAHCHUE CBETA, OTPAKCHHUE U MPEIOMICHHUC CBETA, JUCIICPCHS CBETA.

COCTaBJIATh CXCMBI JJICKTPHUCCKUX LEMCH € MOCICAOBATCIBHBIM M MAPAUICIBHBIM COCANHCHHEM
3ICMEHTOB, Pa3/Inyasi YCIOBHBIC 0003HAYMCHUS SIEMCHTOB JJCKTPHUICCKUX LETCH (MCTOYHUK TOKA, KITHO,
PE3UCTOP, PEOCTAT, JIAMITOUKA, AMIICPMETP, BOJBTMET)).

HCTIOIb30BATh ONTHYCCKUC CXEMBI ISl MOCTPOCHHS H300PAKCHUH B IUIOCKOM 3EPKajIC U COOMparoLei
JMH3C.

OMUCBHIBATD HU3YUCHHBIC CBOIiCTBA TCI H SIICKTPOMArHUTHBIC ABJICHU:A, HCIOJb3YyA (I)I/ISI/I‘IGCKI/IC
BCJIMUUHBL,  JJICKTPUUCCKUH 3apsi, CHJIa TOKA, OJICKTPHYCCKOC HAMPSDKCHUC, OJICKTPUUCCKOC
CONPOTHUBIICHUC, VACIPHOC CONPOTUBICHUC BEINECTBA, pabOTa BICKTPHUYCCKOrO IMOJIS, MOLIHOCTh TOKA,
(I)OKYCHOC PacCTOAHUC U ONTUYUCCKAd CUJIA JIMH3BI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U
qacToTa CBCTA, IIPU OIMCAHUU BCPHO TPAKTOBATH (I)I/ISI/I‘IGCKI/Iﬁ CMBIC/I HCIIOJB3YCMBIX BCIIUYIHUH, HUX
0003HAYCHNS W COUHHULBI H3MECPCHHS, HAXOAUTb (OPMYIBL, CBI3BIBAIOIINC JAHHYIO (HU3HUCCKYIO
BCJIMYUHY C APYTUMHU BCIIUIUHAMU.

AHAITU3UPOBATDH CBOMCTBA TCJI, JJICKTPOMArHuTHBIC ABJICHUA W HPOLCCCHI, HCIIOJIb3YIA (I)I/ISI/I‘IGCKI/IC
3aKOHBI. 3aKOH COXPAHCHHsI SICKTPHUCCKOro 3apsiaa, 3akoH Oma mas yuactka uernd, 3akoH JDkoyimsa-
JleHua, 3aK0H HPSIMOJHHCHHOTO PACIIPOCTPAHCHUS CBETA, 3aKOH OTPAKCHUS CBETA, 3AKOH MPCIOMICHHUS
CBETA; IIPH 3TOM Pa3IUYaTh CAOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MATEMATHUCCKOC BBIPAKCHHUC.

OPUBOAUTE MPUMCPBI MPAKTUUICCKOIO HUCHOIb30BaHUA (I)I/ISI/I‘{CCKI/IX 3HAHUHU O SJICKTPOMArHUTHBIX
SIBJICHUAX

pelIaTe 3aJauM, UCIOJB3ys (u3ndeckue 3akoHbl (3akoH Oma qas yuactka uend, 3axoH Jlxoys-
JleHua, 3aK0H TPSIMOJHHCHHOTO PACIIPOCTPAHCHHUSI CBETA, 3AKOH OTPAKCHHUS CBETA, 3aKOH MPCIOMICHHUS
cBeTa) U (hOPMYJIBI, CBSI3BIBAIOINNC (PUBMUCCKUC BCIMYHUHBI (CHIA TOKA, JICKTPUICCKOS HAMPSIKCHUE,
AMCKTPUUCCKOS CONPOTHBICHHE, YACIPHOC CONPOTHBICHHC BCINECTBA, pabOTa ACKTPHUYCCKOTO IO,
MOIIHOCTh TOKA, (POKYCHOE PACCTOSHHUC M ONTHYCCKAS CHJIA JTHH3bI, CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI W 4acToTa CBETa, (OPMYJBl pacyeTra 3JACKTPUUCCKOrO COMPOTHBIICHHS IPU
MOCJICIOBATCIPHOM U MAPAICIBHOM COCIUHCHUH NMPOBOJHHUKOB). HA OCHOBE aHAIHM3a YCIOBHUS 3a1a4d
3alMUCBIBATh KPAaTKOC YCJIIOBUC, BBIACIIATH (I)I/ISI/I‘IGCKI/IC BCJIIMYHHBI, 3aKOHBI U (I)OpMyJ'IbI, HCO6XO,Z[I/IMLIC
Al €C PCIICHUA, NPOBOAUTL PACHUCTBI U OLICHUBATHL PCAIIBHOCTH MOIYUYCHHOTO 3HAUYCHUA (I)I/ISI/I‘{CCKOI\/'I
BCJIMYHUHEBI.

BbINyCKHUK NMOJYYHUT BO3MOKHOCTb HAYYUTbCS:

HUCIIOJIBb30BATh 3HAHUA 06 QJICKTPOMArHuTHBIX ABJICHUAX B HOBCC,Z[HGBHOﬁ KU3HHU A1 O6GCHC‘1€HI/IH
Oc30macHOCTH TpH OOpaLICHUH € OPHOOPAMH M TCXHHYCCKUMH YCTPOHCTBAMH, AL COXPAHCHHUS
30POBbS U COOTIOACHHUSI HOPM DKOJOTHUCCKOTO MOBEACHHS B OKPYKAIOLICH CPEIC; MPUBOIUTE IPUMEPHI
BIIUAHUA 3JICKTPOMArHUTHBIX I/ISqueHI/Iﬁ Ha KUBBIC OPTraHU3MBbI

pasnuyate TPAaHULB MPUMCHUMOCTH (H3MYCCKHX 3aKOHOB, IMOHUMATh BCCOOIIMH Xapakrtep
(YyHIAMCHTAIBHBIX 3aKOHOB (3aKOH COXPAHCHHS DICKTPHUYCCKOrO 3apsja) U OrPAHHYCHHOCTB
KCTIOIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMma qis yuacTka uenw, 3akoH Jxoyms-Jlenua u ap.);

HCIONIb30BaTh MPHEMbI TOCTPOCHUS QU3HUCCKUX MOJCICH, OUCKA U (HOPMYITHPOBKH JOKA3aTCIbCTB
BBIABHUHYTBIX TUIIOTC3 U TCOPCTUICCKUX BBIBOAOB HA OCHOBC SOMITUPHUUICCKU YCTAHOBJICHHBIX (baKTOB;



HAXOMUTh ANCKBATHYIO NPCIIOKCHHOU 3a1aue (U3HUSCKYIO MOJACTb, paspelars HpoOneMy Kak Ha
OCHOBE HMMCIOIIUXCS 3HAHHH 00 3ACKTPOMATHUTHBIX SIBACHHUSX C HUCIOJIb30BAHUCM MATEMATHUCCKOTO
anmapara, Tak U MPU IOMOIIH MCTOAOB OLICHKH.

KBaHTOBBIC SIBJICHUS

BpInyCKHUK HAYYHTCS:

Pacno3HABATE KBAHTOBBIC ABJICHUA U OOBSICHATh HA OCHOBE HMCIOIIMHUXCA 3HAHUM OCHOBHBIC CBOMCTBA
HUin yCJIOBUA MNMPOTCKAHUA 3TUX SBJIICHHU. €CTCCTBCHHAA U HUCKYCCTBCHHAA PaAUOAKTUBHOCTD, C-, B- uy-
U3JIYUCHUA, BOSHUKHOBCHUC JMTHHCHYIATOTO CIICKTPa U3JIYyUYCHUA aTOMaA,

OMUCBHIBATE HU3YUCHHBIC KBAHTOBBIC ABJICHHUA, HUCIIOIb3YA (I)I/ISI/I‘IGCKI/IG BCJIHMYHUHBI. MaCCOBOC YHCIIO,
3apsI0BOC YHCIO, IEPUOA IMOIypacmaja, dHeprus (OTOHOB, MPH OMHUCAHHMH IPABHIBHO TPAKTOBAThH
(I)I/ISI/I‘{CCKI/II\/'I CMBIC/I HCHOJIBb3YyCMBIX BCIUYUH, HUX 00O3HAYEHUI H CAUHUNBI HU3MCPCHUA, HaXOAUTb
(opMyJiBl, CBSI3BIBAIOIUC JAHHYID (DU3HUCCKYIO BCAMYMHY ¢ JAPYTHUMH BCJIMYUHAMH, BBIYHC/ISATH
3HAYCHUC (PUBMUCCKON BETUUUHBI;

AHATU3UPOBATE KBAHTOBBIC ABJICHUA, HUCIOJIb3YyA (I)I/ISI/I‘IGCKI/IG 3aKOHBI W TIIOCTYJIATBI. 3aKOH
COXPAHCHHS SHCPTUH, 3aKOH COXPAHCHHUS 3JICKTPHUUCCKOTO 3apsiaa, 3aKOH COXPAHCHUS MacCOBOTO YHUCIIA,
3aKOHOMCPHOCTH H3JIYYCHHMS W TMOIVIOIICHHS CBETA aTrOMOM, IPH 3TOM pa3iIHyaTh CJIOBECHYIO
(bOopMyITHPOBKY 3aKOHA U €r0 MaTEMAaTHYCCKOC BBIPAXKCHHUC,

Pa3IUYaTh OCHOBHBIC MPU3HAKHU IITAHCTAPHON MOACIH aTOMa, HyKJIOHHOH MOJEIN ATOMHOTO SLApA;

NPUBOIUTH IMPUMEPHI MPOSIBICHUS B NPHPOAC M IMPAKTHYSCKOIO HCIOIb30BAHUA PAaIHOAKTHBHOCTH,
SACPHBIX M TSPMOSICPHBIX PEAKLIUH, CIICKTPATBHOTO AHATH3A.

BBINyCKHHK NOJYYHT BO3MOKHOCTE HAYYHUTbCS:

HCIONB30BaTh IONYYCHHEIC 3HAHHWS B MOBCCAHCBHOM JKH3HM HpU ofpalieHWHd ¢ mOpuOopamMul U
TEXHUYCCKUMH YCTPOUCTBAMH (CUCTUHK HOHH3UPYIOIINX YACTHL, JO3AMETP), LTI COXPAHCHUS 300POBbS
U COOIIIOACHUS HOPM 3KOJIOTHUYCCKOro MOBEACHHS B OKPYIKAIOLICH cpeae;

COOTHOCHUTD DHCPIr'Uutro CBA3HU aTOMHBIX AACP C ,Z[C(I)GKTOM MacCCHI,

OPpUBOAUTE MPUMCPBI BIUAHUA PATUOAKTUBHBIX I/ISHy‘ICHI/II\/'I Ha JKHUBBIC OPraHU3MBbI, MNOHUMATb
HNPUHIUN ACHCTBUS JO3UMETPA U PA3IUUaTh YCIOBUS €70 UCIOIb30BAHUS,

TIOHHUMATDh 3KOJIOTHYCCKHC HpO6J’ICMbI, BOSHUKAKOIUC IPHU UCIOJIb30BaAHUN ATOMHBIX SHGKTpOCTaHLII/II\/'I,
U IIyTU PCILICHUA 3TUX HpO6J’I€M, NCPCIICKTUBBI UCTIOJIb30BAHUA YIIPABIACMOI'0 TCPMOJACPHOTO CUHTC3A.

DJIeMEHTBI ACTPOHOMHUH
BpInyCKHUK HAYYHTCS:

YKa3bIBaTb Ha3BaHUA ILIAHCT ConHeuHOM CUCTCMBI, PA3INIaTh OCHOBHBIC MPU3HAKU CYTOYTHOIO
BpalCHU 3Be3HOr0 HeOa, ABrKeHus JIyHbl, COMHIA U MIAHET OTHOCUTEIBHO 3BC3A;

MNOHUMATh PA3NMHUUs MEXKAY TEIUOLCHTPHICCKON U FeOLCHTPHUCCKON CUCTEMaMU MUPA,

BBINyCKHHK NOJYYHT BO3MOKHOCTE HAYYHUTbCS:

YKa3bIBaThb O6H.[I/Ie CBOMCTBA U OTIHMYMS IUIAHET 3CMHOM rpynnbsl U INIAHCT-TUTAHTOB, MalIbIX TCJI
ConHeuHoll cucteMbl U OOJMBIINX IUIAHET; IOJAb30BATHCS KAPTOHM 3BE3AHOrO HeOa Mmpu HAOMIOACHMAIX
3BE3AHOrO Heba,

Pa3IUYaTh OCHOBHBIC XapaKTCPUCTHKHU 3BE3] (pa3Mep, LBET, TEMIICPATypa) COOTHOCHTb LIBET 3BE3/bI C
€€ TEMIIEPATypoil;

pasauiaTh TUIOTC3bl O MPOUCXOKIACHUN CoTHCYHOM CUCTCMEL.



Coaep:xkanue yueOHOro npeamera «®@usuka» B 7-9 kiaccax.

7 KJace

Pazmen

Copnep:xanne yueOHOTO npenMera

1. BBeaenue

[Ipeamer u Metoxel GHU3UKH. DKCHCPUMCEHTATIBHBIA METOJ H3VUCHHS
npupoasl. Mamepenue ¢usuueckux BeauduH. llorpemHocTe H3MEpCHUS.
O0o0mmeHne  pe3ynpTaTtoB  dKcrepumeHrta. HaOmromeHue  mpocTeHimx
SIBIICHUH U TPOLIECCOB MPUPOIBI C MOMOIIBI) OPTaHOB YYBCTB (3PCHUS, CIIyXa,
ocsazanus). HMcenonp3oBaHHE MPOCTCHINIMX — H3MEPUTEIBHBIX — MPHOOPOB.
CxeMarnueckoe H300paKeHHUE ONBITOB. MeToasl monydeHHs 3HAHUH B
¢uzuke. Pu3nKa 1 TEXHUKA.

®dponransHas 1adoparopHas padboTa.

1. OnpeaeneHue ICHBI ISICHUS U3MEPUTEIBHOTO prudopa.

1L
lepBoHayanbHbIC
CBeJeHUA 0
CTPOEHUM
BEILeCTBA.

lunore3a 0  AMCKPETHOM  CTPOCHHH  BemecTtBa.  MOICKYJIBL.
HermpepslBHOCT M XaOTHYHOCTh ABHGKCHHSI yacTuil BemectBa. uddysus.
BpoyHoBckoe mBwkeHne. Moaenu rasa, JKHAKOCTH W TBEPAOrO Tena.
BzamvoacicTBre 9acTHIl BEINECCTBA. B3anMHOE MPUTSIKCHUC W OTTATKUBAHHC
MOJIEKY1. TPH COCTOSIHIUS BEILECTBA.

®dponransHas 1adoparopHas padboTa.
2 N3mepenne pa3MepoB MaNIbIX Tell

I11.
Biaumoaeilicreue
TeJl.

Mexannueckoe ABIDKCHHC. PaBHOMECPHOC W HC PABHOMCPHOC JABIKCHHC.
Cxopocte. Pacuer nytu u BpeMenu asmkeHus. Tpackropus. [Ipamonuneiinoe
aemwkeHne. Biammoneiicteue ten. Maepuma. Macca. [TnotHocts. Mamepenue
Macchl Tena Ha Becax. Pacuer maccol m obbvema mo ero miotHoctn. Cuma.
Cuibl B IpUPOAC: TIATOTCHUS, TSKECTH, TPEHUS, yrpyrocTd. 3akoH ['yka. Bec
Tena. CBs3b MEKAY CHIION TSKECTH U Maccod Tena. Junamomerp. CaokeHue
JBYX CHJI, HAMPABICHHBIX 0 OAHOMU npsiMoi. Tpenue. Ympyras aedopMmars.
OponmaivHsle 1abopamopHvle padontsl.

3. M3amepenne Maccsl Tella Ha PHIYAKHBIX BECaX.

4 Uzmepenue oObeMa Tea.

5.0npeneneHue MIOTHOCTH TBEPAOTO BEIIECCTEA.

6.I'paxyupoBanne npyKUHBI X HU3MEPEHUE CHIT JUHAMOMETPOM.

7. BeIsICHEHHE3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT ITUTOINATH
COTIPHKOCHOBEHUS TET

WU TPKAMAIOIIEH CHIIBI

v lNaBaenue
TBEPAbIX T,
JKHIAKOCTEH H ra3os.

Hasnenue. Omeir Toppuyeniu. bapomeTp-anepons. AtmochepHoe AaBacHHS
Ha pa3nmuuHBIX BhIcOTaX. JakoH [lackanma. CnocoGbl  yBEIHUCHHS H
yMeHblneHus aasncHus. Jlasiacnue raza. Bec Bo3ayxa. Boszaymnas 060104Ka.
Hamepenne  armocepHoro  maencHust.  Manometpsl.  [lopinneBoit
JKUIKOCTHBIH Hacoc. llepenava maBicHUS TBEPABIMH TECIAMHM, JKUAKOCTIMH,
razamu. [leficTBHE KHUAKOCTH M rasa Ha MOTPYKCHHOE B HUX Teno. Pacuer
JABJCHHUS SKUIAKOCTH HA AHO U CTCHKH cocyaa. CooOmmaromue COCyabl.
ApxumenoBa cwna. ['mapasmuueckuii mpecc. Ilnasanme ten. Ilnasanue
cyaoB. Bozgyxomnasanuc.

®dponransHas 1adoparopHas padboTa.

8.OnpenencHue BBHITATIKUBAOIICH CHIIbI, ACHCTBYIOIIECH HA MOTPY)KEHHOE B
JKUIKOCTD TEIIO.

9 BrIacHCHHC YCIOBHH IJIABAHUSA TEJIA B JKHIKOCTH.

V. PaGora u
MOIIHOCTb.
JHeprusi.

PaGora. Moiunocts. Jueprusi. Kunerumueckast sueprust. [loTeHumanpHas
SHEprus. 3aKOH COXPaHCHUS MexXaHW4Ieckol sHepruu. [IpocTeie MeXaHU3MBEL
KITJI mexanu3mos. Peruar. PaBHoBecme cunm Ha perdarc. MOMCHT CHITHL
Prryarn B Texnuke, ObiTy W mpupozae. Ilpumenenue 3akoHa paBHOBeCHS
peruara Kk Omoky. PaBeHCTBO paloOT mHpH HCHONB30BAHHM IPOCTHIX
MEXaHH3MOB. «30J0TOC MPABUIIO» MEXAHUKH.

®dponTansHas 1adoparopHas padboTa.




10.BersicHeHNE YCI0BHA PAaBHOBECH: phIvara.
11.0npeaenenne KITJ1 npu moapeMe o HAKITOHHOU MIIOCKOCTH.

8 kiace

Pazmen

Copnep:xanne yueOHOTO npenMera

I. TenioBbIe ABJIEHUS

BayTpennisa SHEPrusl. Terutosoe JBHKCHUE. Temneparypa.
Temnonepenada. HeoOpatumocts mponecca Temnonepeaadd. Cessb
TEMIEPaTyphl BEIIECTBA ¢ XA0THUYCCKUM JBHKCHHEM ero yactul. Crocobsr
W3MCHCHUS BHYTpPEHHEH sSHeprum. TemmonpoBogHocTs. Komiuectso
TCILIOTHI. YaempHas TemwioeMkocTh. Kousekius. WMamyuenue. 3axoH
COXpaHCHMsT DJHEPIHM B  TEIUIOBBIX  mponeccax. llmaBmeHue wu
KpucTauiu3anus. Y IeipHas TEILIOTA IWiaBicHus. | paduk IIaBICHUS H
otBepacBanud. [IpeoOpazoBaHue SHEpruM NPH H3MCHCHHAX ArperaTHoOro
cocTtosHus BelectBa. McmapeHwe W KOHACHCAIMA. YACTbHAS TEIIOTA
napoobpa3oBaHusl U KOHACHcaUuU. PaboTa mapa u raza npu paciiHpeHHH.
Kunenue xuakoctu. BiaaxkHocts Bo3ayxa. Temmossie aBurareiu. JHEpPrus
TomMBA. Y IENbHAs TCILUIOTA CTOPAHUSL.

Arperatibic  coctosiHuA.  [IpeoOpasoBaHHEe SHEPrHM B TEIIOBBIX
asurareasx. KITJ] TermmoBoro asurares.

®dponransHas madoparopHas paboTa.

1.CpaBHEHHE KOMUYCCTB TCIUIOTHI NPH CMCIIMBAHWUM BOJBI  Pa3HOU
TEMICPATYPHIL.

2 WamepeHune yAETbHOM TEINIOEMKOCTH TBEPAOTO TEMA.

3.M3mepenne BIaKHOCTH BO3AYXA

II. DnexkTpuueckue
SIBJICHUS U
3JIEKTPOMATHUTHbIE
SIBJICHHS

JnexTpuzanys Tea. DICKTpUIecKul 3apsa. Biamvoaeticteue 3apsanos. [sa
BHAA DBICKTPUYCCKOro 3apsjga. JHCKPETHOCTh BICKTPHUYCCKOTO 3apsiia.
QnekTpoH. 3aKOH COXPAHCHHS JJICKTPUUCCKOTO 3apsia. DICKTPUUISCKOS
mosie. IDaekrpockorn. CtpoeHue atoMoB. OOBICHCHHC 3ICKTPHUCCKUX
apnerud. [IpoBogHHMKM W HENPOBOTHHKH 3nekrpuuccTsa. JleHcTBHE
3JCKTPHUYCCKOTO MMOJIS HA IICKTPHICCKUE 3apsIbl.

[MocTostHHBIH 3ACKTPUUECKHH TOK. MICTOUHHKH BICKTPHYECKOTO TOKA.
Hocurenu cBOGOIHBIX BIECKTPHUECKUX 3apsAA0B B METAIIAX, XKUIAKOCTIX U
razax. JIEKTpUIecKas Hemb U ee coctasHbic yactu. Cuna toka. ExnHuipr
cuibl Toka. Amrepmerp. Mamepenne cuiabl Toka. Hampsokenue. Exununisn
HanpspkeHus. Bonptmerp. M3mepenne HampspkeHHS. 3aBHCHMOCTb CHITBL
TOKa OT HAIPSUKCHHUSL.

Conporusnenue. Eaununier compotusacHus. 3akon Owma st ydacTka
3JCKTPHYCCKON Lienmu. Pacuer coOmpoTHBICHHS NPOBOJHHKOB. Y ICITBHOE
compotusneHue. [IpuMepsl Ha pacyeT COMPOTHBICHUS MPOBOIHHUKOB, CHJIbI
Toka ¥ HampsbkeHus. Peoctatwl. [locnemoBarenpHoe W mapanicibHOE
COCIUHCHUEC MPOBOIHUKOB. JICHCTBHS BIEKTPUICCKOTO TOKA

3akon J[xoyma-Jlennma. Pabotra smexktpudeckoro Toka.  MOIHOCTH
37CKTpHYECKOro  Toka. EauHUIBl  paboTBl  3MEKTPHYECKOrO  TOKA,
nmpuMeHseMble Ha npakTuke. CUeTYHMK  SICKTPUYCCKOW  SHEPIHU.
JNEKTPOHATPECBATE TBHEIC MPUOOPEL. Pacuer 3JCKTPOSHEPTHUH,
notpebngeMort  ObiToBRIMH — mpubopaMu. Harpesanne nOpoBOIHUKOB
3JCKTPHYCCKIM TOKOM. KOJIHYECTBO TEIMOTHI, BBLACIIECMOE MPOBOJHUKOM
¢ toxoM. Jlamma maxamusanma. Koportkoe szameikanme. Ilpenoxpanuremnm.
MarnutHoe TosIc. MarHUTHOE MOJC MPAMOro TOKa. MarHWTHBIC JTHHUH.
MarHuTHOE TMOJE KATYLIKH C TOKOM. JICKTPOMATHHUTH M HX MPHUMCHCHMS.
[ToctostHHpIe MarHUTBI. MAarHUTHOE TOJNE TMOCTOSIHHBIX —MAarHHUTOB.
MaruutHoe mosne 3emmmu. JlelicTBHE MAarHHUTHOTO MOJSI HA HPOBOJHHUK C
TOKOM. DIICKTPUICCKUHN JBUTATCIb.

@poumaivHsle 1abopamopHsle padontvl.

4.COopka 3JICKTPHYICCKOM LCIMH U H3MEPCHHUE CHIIBI TOKA B €€ Pa3JIHYHBIX
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y9acTKax.
5. N3mepenne HaNpsOKEHU HA PA3IMIHBIX VIACTKAX ICKTPHUUECKOH IIETIH.
6.PeryampoBaHue CHIIBI TOKA PEOCTATOM.

7 W3mepenne cONpOTHBICHUS NMPOBOAHHUKA IPHU TOMOINM amIepMeTpa H
BOJIBTMETPA.

8 MzamepeHne MOITHOCTH B pabOThI TOKA B SICKTPHICCKOM JTaMmIie.

9. COopka 3IEKTPOMArHUTA U UCIIBITAHUE CTO ACHCTBHSL.

10. M3yuenne 31eKTPHIECKOTO ABUraTe s MOCTOSHHOTO TOKA.

III. CBeToOBBIC
ABJICHUS

Hctounmnku ceera.

[pssMonuHEHHOE pacnpOCTPaHCHHUE, OTPAKCHHUC U IMPEIOMIICHHE CBETA.
Jlya. 3axon orpaxenus csera. [Tnockoe 3epkano. Jlunza. Onrrdeckas cuna
auna3el.  M3oOpaxkenue gaBaemoe JauH30i.  M3mepenune  (PokycHOro
paccrostHus coOuparomed auH3bl. Ontuueckre npuOopsl. ['1a3 u 3peHwHe.
Ouku.

®dponransHas madoparopHas paboTa.

11.IlonyucHue H300paKEHHUS MIPH IOMOLITH JTHH3BI.

9 kiace

Pazmen

Copep:xaHue yaeOHOTO MpenMera

1. 3axkoHbI
B3aHMOJAEHCTBHS H
JABHKEHHUS TeJ1

Marepuanenas Touka. Tpackropus. Ckopocts. Ilepememenne. Cuctema
orcueta. OmnpeneiacHHe KOOpAWHATH JBMWKymero Ttena. [ 'paduxu
3aBUCUMOCTH KHHEMATHYCCKUX BEIHYMH OT BpeMeHH. [IpsaMonuHeliHoe
paBHOVCKOpeHHOE JaBHKEHHE. CKOPOCTh PaBHOYCKOPCHHOTO IBIDKCHHSL.
[lepememenrie mpu  paBHOYCKOpeHHOM  aBmkeHuH.  OnpexnencHue
KOOPAMHATHI ABHKYIICTO Tena. ['paduky 3aBHCHMOCTH KHHEMATHYCCKUX
BCJIMYMH OT BpPEeMEHH. YcCKkopeHue. OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBWKCHH. HepImanpHas CHCTEMa OTCUETA.

Ilepserit 3akon Heroroma. Bropoit zakon Heroroma. Tperuit 3axkon
Herotona. CeoOogHoe mazenue. 3akoH BceMHpHOrO — TATOTCHMS.
Kpusonuueiinoe amwkenue. [[srmxenne mo okpyxHoctu. MckyccTBeHHBIE
conyrauku 3emiu. Pakersl. Mmmynbc. 3akoH COXpaHCHHS HMITYIbCA.
Peakxtusnoe nBrxeHue. JIBrmkeHne Teaa OpOIICHHOTO BEPTUKAIBHO BBEPX.
JBmwkeHue Tema OPOIICHHOIO MO YrjOM K ropu3oHTy. JBHkeHHE Tenma
OpOLICHHOrO TOPU30HTANBHO. Y CKOPEHHE CBOOOJHOTO MAACHUA Ha 3eMIie
u apyrux mwianctax. DponmaiivHsie 1abopamoprsie padomeol.

1. UccaenoBanue paBHOYCKOPCHHOTO ABHXKCHHS O€3 HAYaIbHOU CKOPOCTH.
2 Namepenue yekopeHust CBOOOIHOTO MaACHUS.

II. Mexanuueckue
KO0JIC0AHUS U BOJIHDI.
3ByK.

Mexanndeckue komeOanus. Ammmuryaa. Ilepuoa, ugacrora. CBoGoaHbBIC
konebanuni. Konebarenapueie cucteMel. MajgTHUK. 3aBUCHMOCTE MIEPHOIA U
YaCTOTHI HUTSHOTO MASITHHUKA OT JUTHHBI HUTHU. [IpeBpaiucHue sHepruu npu
KOJIe0ATCIbHOM JBMKCHUHM. 3aTyxawolnue KojcOaHus. BrIHYKICHHbBIC
koncbannsa. Mexanmdeckne Bonubl. JnmHa Bommbel.  [IpomoneHble ©
nonepeyHsie BOHbI. CKOPOCTh PACIPOCTPaHCHUS BOMHEL. 3BYK. BoicoTa n
TeMOp 3Byka. ['pomkocts 3Byka/ Pacmpoctpancnme 3Byka. CxopocTb
3pyka. OtpaxkeHue 3ByKa. Ix0. PesonaHc.

Dponmanvhas 1abopamopuas paboma.

3 HccrneqoBaHue 3aBUCUMOCTH TMICPHUOAA U YACTOThI CBOOOIHBIX KOJICOAHUI
MaTCMATHYCCKOTO MASITHHKA OT €T0 JAJIHHEL

L.
DIeKTPOMATHUTHBIE
SIBJICHUSI

JelicTBre MarHUTHOTO MOJI HAa JICKTpUUCCKUE 3apsaabl. | paduueckoe
N300paXCHHE MArHUTHOro mnons. HampasneHue Toka W HampaBICHHE €ro
MarHutHoro mons. OOHapy:KEHHE MarHUTHOTO MHOJS MO €ro ACHCTBUIO HA
anexTprdeckui  Tok. [lpaBmmo neBod pyku. MarHuTHBIH TIOTOK.
JJICKTPOMArHUTHAS MHAVKUHA. SIBICHHE B3ICKTPOMATHHTHOHW HHAYKLHH.
ITosydyeHne NEPEMEHHOr0 SMEKTPUUECKOTO TOKA.




QnexkTpoMarautHoe moiie. HEOAHOPOAHOE W HEOAHOPOIAHOS TMOJC.
Bzanmocssasp SICKTPUUCCKOIO U MarHuTHOTO HOJICH. 3J'ICKTpOMaI‘HI/ITHbIe
BoaHbl.  CKOpOCTh  PacmpoOCTPAHCHHS  DJICKTPOMATHUTHBIX  BOJIH.
QnekTpoABUraTeib. JnekTporeHepaTop. CBET — 3ACKTPOMArHUTHAS BOTHA.
Dponmanvhas 1abopamopuas paboma.

4 Nzydenne SBICHUA ICKTPOMArHUTHON HHIYKITHH.

IV. Crpoenne atoma u
ATOMHOIO siApa

PagnoaktuBHoCcTh. Ambda-, Oerra- u ramma-uzayueHue. OnbITel 10
pacceuBanuio anbga-yactu. [Inanerapras Moaens atoma. ATOMHOE SIpo.
IMporonno-ueritponHass Mogens  sapa.  Meroasl  HaOarOACHHUS U
perucTpanun YaCTHL. PaanoaktrBHBIE MPEBPALICHM.
JKCIIEPUMCHTANBHEIE METOABI. 3apsaa sapa. MaccoBoe 4YHCIO sapa.
Anepueie peakunu. [enenme u cuntes saecp. CoxpaHeHue 3zapsia u
MAacCOBOTO HHCTA MpPH SACPHBIX peakuusax.  OTKpPHITHE NPOTOHA H
HeHTpoHa. SaepHble CHITBI. DHEPTHS CBI3H YaCTUL B SAPE.

Oueprus cBazu. edexr macc. BeigeneHue 3HEpPruM mpu ACICHHU H
cunTtese saaep. Ucnonp3oBanne saepHou sHeprun. Josumerpus. Anepusiit
peaktop. IlpeoOpazosanue BHyTpeHHEH SHEPruM SACP B JICKTPHUCCKYIO
sHepruo. ATomHas sHepreTuka. TepMmosaepHbie peakunu. buonormaeckoe
JEUCTBUE paJualiii.

Dponmanvhas 1abopamopuas paboma.

5 WzyueHue aeacHus siapa atoMa ypasa no gororpadun Tpekos.

6 M3yucHne TPEKOB 3apsKEHHBIX YaCTHI IO TOTOBBIM (potorpadusm.

CtpoeHue u 3BOTIOIUA

Cocras, ctpoeHue u npoucxoxacHue ComHeuHol cucteMbl. bonmprme

BceeHHoO teaa Conneunoit cuctemsl. Manbie Tena Comneunoit cucremor. CTpocHHE,
mayueHue u osBomoums Comxua u 3Be3q. CTPOSCHHE U 3BOJFOLIHS
Bcenennoii.
TemaTnueckoe NJIAHHPOBAHHE
Paznen Tema Konunuectso B Tom uncne B ToMm 4ncne
9acoB JTa00paTOPHBIX | KOHTPOJIBHBIX
pabot pabot
7 Kjaace
L. Beenenne @usnka u puznueckue 4 1 -
METO/Ibl U3YUEHUS TPUPOIBI
2. IlepBOHauyanbHBIE CBENEHUS O 7 1 1
CTPOEHHUH BEIECTBA
3. Bzaumoperictsue Ten 20 5
4, JlaBneHue TBEPABIX TEJ, JKUIKOCTEN 24 2
1 Ta30B
5. PaboTa 1 MOITHOCTBE. DHEPTHSI. 12 2
6. Peseps 3 0
Hroro 70 11 S
8 kaacc
1. TemnoBble IBICHUS 13 2
2 H3mMeHeHne arperaTHbIX COCTOSTHUN 11 1
BELIECTBA.
3. DJIEKTPUUECKUE SIBJICHUS. 26 5 1
5. DJIEKTPOMArHUTHbBIE SIBJIEHUSI. 5 2 0
6. CBeTOBBIC SIBICHHUS 7 1 1
7. IlosTOpEeHUE 8 0 1
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Peseps 1

Hroro 70 11
9 kaace

3aKOHbI B3aMMOJEHCTBUS U 35 2

JBIDKCHUS TEJl

MexaHn4deckne KojaeOaHusl U BOJHBI 15 1

DJIEKTPOMATrHUTHOE MOJIe 25 3

CTtpoeHue aToMa U aTOMHOTO s17ipa. 15 3

Hcnonb3oBanue 3HEPruu aTOMHBIX

sep

Ctpoenue u 3Bosronust Beenennoit 10

Peseps S 0

Hroro 105 9
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