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IHosicHUTEIbHAs 32ANMCKA
PaGouas nporpamma no ¢pusuke 1jas 7-9 kiaccon

1.Ilpukaza MunuctepctBa oOpa3oBanusi u Hayku P® Nel897 ot 17.12.2010 «O6 yTBepkIeHUH
(dbenepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJIApTa OCHOBHOTO 00Imero obpa3oBaHus» ( B
penakuuu ot 29.12.2014r ,c u”3BMeHEeHUsIMU)

2.Yuebnsiii ian 'bOY COHI Ne 13 r.0. YanmaeBck Camapckoii o6macta Ha 2019-2020 y4ueOHbIH TOT

3.Pabouas mporpamma. Aptopel: A.B. Ileppimkun, H.B. ®unonosuu, E.M. I'yrauk (Paboume
nporpammbl. dusuka.7-9xi.: yaebHo-meroandeckoe mocooue/ coct. E.H. Tuxonosa.- M.: [Ipoda, 2014).

Vyebuuk: A.B. TT€pbImKuH,

«Dusmka 7 kmace»,M., Ilpoda 2016 1.

«Dusuka 8 kimace», M., lpoda2017r.

«Dusnka 9 knace»,M., Ipoda 2017r.

Temarnueckoe MmiIaHUPOBAHKE COCTABIEHO ¢ y4ETOM paboueil mporpaMMbl BOCIIUTaHUS (B per.

[Tpukaza Munmnpocsemenus: Poccu ot 11.12.2020 Ne712)

Hcxonst u3 oONMX TOJIOKEHUH KOHIEMIHH (U3UIECKOTO 00pa30BaHUs, HAYaIbHBIA Kypc (HU3UKH
MPU3BaH pelaTh CIeAyIONIIe 3aJauu:

- co3JaTh ycaoBHs A5 (OPMUPOBAHUS JIOTUYECKOTO U aOCTPAKTHOTO MBILIUICHUS Y IIKOJIBHUKOB Kak
OCHOBBI HX JIaJbHENIIEro 3P PEeKTUBHOTO 00yUEHUS;

- chopmupoBaTh HaOOp HEOOXOAMMBIX IS JAJbHEUIIEro OOydeHHsI TPEAMETHBIX M 0OIIeydeOHbBIX
YMEHHI Ha OCHOBE PEIIeHUs KaK MPEAMETHBIX, TAK M HHTETPUPOBAHHBIX KU3HEHHBIX 33]1a4;

- obecrmeunTh TPOYHOE W CO3HATEIBHOE OBJIAJICHUE CHCTEeMOW (M3MYECKUX 3HAHUN W YMEHHH,
HEOOXOUMBIX JII MPUMEHEHHUSI B MPAKTHUECKON JEATeTBbHOCTH, JJI W3YYCHHUS] CMEKHBIX IUCIHIUINH, IS
MPOJOJKEHHST 00pa30BaHUs; 00ECIIEUNTh NHTEIUIEKTYyadbHOE pa3BUTHE, CHOPMHUPOBATH KAUeCTBA MBIILICHUS,
XapakTepHbIe I GU3NUECKON IeITeTbHOCTH U HEOOXOAMMBIE JIJIsl TIOJTHOILIEHHOM KU3HU B OOIIECTBE;

- chopmupoBaTh MpeACTaBICHHE 00 WIeAX W MeTojax (u3uku, o pu3mke kKak GopmMe OnMMCcaHHs U
METO/I€ TO3HAHUS OKPYKAIOIIETO MHUPA;

- copMupoBaTh MpeacTaBieHHEe O (PU3MKE KaK YacTU OOIIeYeTOBEYEeCKOW KYIbTYphl, NMOHHUMaHHE
3HAYUMOCTHU (PU3HKH JIJIsi OOIIECTBEHHOTO TIPOTpecca;

- copmupoBaTh ycTONWYMBBEIN HHTepec K (u3uke Ha ocHOBe IuU(dEepeHITMPOBAHHOTO MOAX0Aa K
YUaIIUMCS;

- BBISIBUTh M Pa3BUTh TBOPYECKHE CIIOCOOHOCTM Ha OCHOBE 3aJaHHi, HOCAIIUX HECTaHIapTHbIH,
3aHUMATENbHBIN XapaKTep.

1. Ilnanupyemble pe3yabTaThl H3y4eHHs y4eOHOI0 Kypca:

Jluunocmuvimu pe3yiomamamu 0C80eHUsI NPOSPAMMbL AGNAIOMCA:

- ¢opMupoBaHHE KAueCTB MBIIIJICHUS, HEOOXOAMMBIX JJs aJanTallid B  COBPEMEHHOM
MHTEJJIEKTYaJIbHOM O0IIEeCTBE;

- (opMmupoBaHHE MO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
yualmxcs;

- UWHTEpeC K pa3IuuHbIM BUJAM Yy4eOHOW NeATENbHOCTH, BKIIOYAS JJIEMEHTH IPEIMETHO-
HCCIIEIOBATENbCKOM 1EeITeIbHOCTH;

- MOTHBAIIUS 00pa30BaTEIBHON ACSITEILHOCTH MIKOJFHUKOB HA OCHOBE JTMYHOCTHO OPUEHTHPOBAHHOTO
MO/IX0/1a;

-yOEeXJIEHHOCTh B BO3MOXKHOCTH TIO3HAHHSI TPUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO HCIOJIb30BAHUS
JNOCTMKEHUM HAayKH M TEXHOJOTHH s JNajbHEMIIEero pa3BUTHS YEIOBEYECKOro OOIECTBa, YBaXKEHHE K
TBOPIIAM HAYKU M TEXHUKHU, OTHOIIIEHUE K (DU3HUKE KaK DJIEMEHTY OOIIeYeIOBEYeCKON KYIbTYPHI;

- CAaMOCTOSITENIFHOCTh B MTPHUOOPETEHNU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHU; TOTOBHOCTH K BBIOOPY
KU3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU U BO3MOKHOCTSIMH;

- (¢opMUpOBaHHE IIEHHOCTHBIX OTHOIICHUH JpYr K JpYry, YYHUTEII0, aBTOpaM OTKPBITUH U
n300peTeHuil, pe3yabTaTtaM OOy4YeHUS; - BOCIUTAHUE KAYECTB JUYHOCTH, OOECIEUMBAIONIUX COIHAILHYIO
MOOUIIBHOCTb, CHOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIE PEIICHUS;

- OpUEHTalMsl Ha MOHUMaHUE MPEAJIOKEHUNW U OLEHOK YYHMTENIeW M OJIHOKJIACCHUKOB; MOHUMAaHUE
MIPUYHH ycIiexa B yueoe.

Memanpeomemuvivu pezyiomamamu WM3y4eHHs] Kypca sBIseTcs (OPMUPOBAHHE YHHUBEPCAIbHBIX
yaeOnbIx aevctBuit (YV]I).

Pezynamuenvie YY/[:



Y4eHuk Hay4uuTcs:

* CaMOCTOSITEIILHO OOHAPYKUBATh M OPMYIHPOBATH YICOHYIO MPOOIIeMy, onpeeisaTh 1eib Y /1;

* IPUHUMATH YI€OHYIO 3a7a4y U CIEeI0BATh HHCTPYKITUU YIUTEIIS;

* IJITAHUPOBAThH CBOU JICHCTBUS B COOTBETCTBUHU C YUECOHBIMU 3aJ]auaMi U HHCTPYKIUEH yuuTes;

* BBITIOJIHSATH JACUCTBUS B YCTHOU opMme;

* YUUTHIBATh BBIJCICHHbBIC YUUTEIEM OPUEHTHUPHI IEHCTBUS B y4eOHOM MaTepuae;

* B COTPYAHHMYECTBE C YUYUTENIEM HAaxXOJUTh HECKOJIbKO BAapHAHTOB pELICHHS Yy4eOHOW 3ajmauu,
MIpe/ICTaBJICHHON Ha HArJISIIHO- 0Opa3HOM YPOBHE;

* BHOCUThH HEOOXOMMBIE KOPPEKTUBHI B IEHCTBUSI HA OCHOBE MPUHSTHIX MPaBUIT,

* IPUHUMATh YCTAaHOBJICHHBIE MTPAaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PeIlIeHus;

* OCYILECTBJIATH TOUIATOBBIM KOHTPOJb IOJA PYKOBOJCTBOM YUMTENS B JOCTYIHBIX BUAAX YydeOHO-
MO3HABATEIBHOM 1€ATEeIHLHOCTH.

* BBIJIBUTaTh BEPCUHU PELICHHUs POOIeMbl, 0CO3HABATh (M HHTEPIIPETUPOBATH B CIydae HEOOXOAUMOCTH)
KOHEYHBIH pe3ynbTaT, BbIOMpaTh CpPEACTBA AOCTHKEHHS LENH M3 MPEIJIOKEHHBIX, a TaKXKe HCKaTh HX
CaMOCTOSITENBHO;

* COCTaBJIATh (MHIWBHUIYAIHHO WK B TPYIIIE) TUIAH pEIIeHUs TPoOIeMbl (BBITTOJTHEHHS TIPOSKTA);

* paboras Mo IJaHy, CBEPSATh CBOMU JACUCTBUS C IENBIO M MPH HEOOXOAWMOCTH HCIPABIATH OIIMOKH
CaMOCTOATENIBHO (B TOM YHCIIE U KOPPEKTUPOBATH IJIaH);

* B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEIILHO BHIOpAaHHBIE KPUTEPUU OLIEHKH.

Ho3naseamenvnvie YY/[:

Y4eHuk HayuuTcs:

* IPOBOAUTH HAOIOJIEHUE U SKCIIEPUMEHT IO PYKOBOACTBOM YUHTES; OCYIIECTBIATh MOUCK HYKHOU
nH(pOpMaIINH, UCIIONB3Ys MaTepual yueOHUKA U CBEJICHHS, TIOJTYYEHHBIE OT B3POCIIBIX;

* 0OBIBaTh HOBBIC 3HAHMS: M3BJIEKaTh WH(GOPMAIIMIO, TPEICTABICHHYIO B Pa3HBIX (opMax (TEKCT,
TabnIuIa, cXeMa, WUTIOCTPAIUs U Jp.);

* mepepabaThiBaTh MOJYYEHHYIO HWHMOPMALIMIO: aHAIM3UpPOBaTh, CpPAaBHHUBATh, TPYIIHUPOBATH,
KJaccu(uIupoBaTh U 00001aTh (PAKTHI U SBJICHHUS, ONIPEAEIIATh IPUUNHBI SIBJICHUHN, COOBITHH.

* HCII0JIb30BAaTh PUCYHOUHbIE U CUMBOJINYECKUE BAPUAHThI MATEMaTHUYECKON 3aIUCH;

* KOAMPOBaTh MH(OPMAIMIO B 3HAKOBO-CUMBOJIMYECKOH (popMme; MpeacTaBiiaTh HHPOPMALUIO B BUIE
TeKCTa, TaOJIUIIbI, CXEMBI;

* HAa OCHOBE KOJIMPOBAHUS CTPOUTH HECIIOKHBIE MOJIENTN (PU3UUECKUX MTOHATUH, 3aJaUHBIX CUTYallUH;

* CTPOUTH HEOOJBITHE (PU3UIECKUE COOOIICHHS B YCTHOU (hopme;

* IPOBOJIUTH CpaBHEHHUE (IO OJJHOMY WJIM HECKOJIBKMM OCHOBAHMSAM, HAITIAHOE U TI0 MPEICTaBICHUIO,
COTIOCTaBJIEHNE U MPOTUBOIIOCTABIICHKE), IOHUMATh BHIBObI, C/IEJIaHHBIE HA OCHOBE CPaBHEHMUS;

* IPOBOJIUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BBIBOJIBI,

* B COTPY/IHUYECTBE C YUUTEJIEM NMPOBOIUTH Ki1acCU(PUKAIINIO N3ydaeMbIX O0BEKTOB;

* CTPOUTH MPOCTHIC UHAYKTUBHBIE U JIEAYKTUBHBIE PACCYKICHHUS;

* OCYIIECTBIATH BBIOOp Hambojee A(PPEKTUBHBIX CIOCOOOB pEIIeHUS 3aja4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUU;

* TaBaTh OIPE/IETICHUS MOHATHUSM.

Kommynuxamuenvie YY/[:

Y4eHHUK HayquTCS:

* CaMOCTOSITETIbHO OpPraHM30BBIBATH Y4eOHOE B3aWMOJICHCTBHE B rpynie (OmpeaessaTh OOIue ey,
JIOTOBApUBATHCA APYT C APYTOM H T. 11.);

* MPUHUMATh AKTUBHOE Y4acTHe B pabOTe Mmapamu U rpynIamMu, HCIOb3Yys peYeBble KOMMYHUKATHBHBIC
CpEeICTBa;

* JIONTyCKATh CYIIECTBOBAHHUE PA3TUYHBIX TOUEK 3PEHHUS;

* CTPEMHUTHCA K KOOPAMHALIUU PA3IMYHBIX MHEHUN O MAaTeMaTHYEeCKHX SIBJCHHSIX B COTPYAHHUYECTBE;
JIOTOBAapHUBATKCS, IPUXOIUTH K 00IIIEMY PEIICHUIO;

* HCII0JIb30BATh B OOIIEHUH MPABUJIa BEKIMBOCTH;

* HCIIOJIH30BATh NPOCTHIE PEUEBbIE CPEACTBA TS Mepelaul CBOETO MHEHHUS;

* KOHTPOJIMPOBATH CBOU JEHCTBUS B KOJUIEKTHBHOM paboTe;

* IOHUMATh CO/IEpP’KaHNE BOIPOCOB M BOCIIPOU3BOUTH BOIIPOCHI;

* CIeOUTh 3a JACUCTBUSMHM JAPYTUX YYaCTHUKOB B IIpOIECCe KOJUIEKTUBHOM IO3HaBaTEIbHOU
NesTeNbHOCTH;

* B IUCKYCCHH YMETh BBIIBUHYTH apIyMEHThI U KOHTPAPTyMEHTHI;



* YUUTHCS KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh OIIMOOYHOCTH
CBOETO MHEHUS 1 KOPPEKTUPOBATH €T0;

* MOHHWMAsl TO3UIUIO JIPYroro, pa3inyaTh B €Tr0 pedd: MHEHHe (TOYKY 3peHHsi), JOKa3aTeIbCTBO
(aprymenTsl), GakThl (TUIOTE3bI, AKCHOMBI, TEOPHH ).

* OCYIIECTBIISATH BBIOOp HamOonee AP(HEKTHBHBIX CIMOCOOOB pEHICHHS 3alady B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

*J1aBaTh OMPEICIICHUS TOHSITHUSIM.

OO0mmMH npeAMeTHBIMH pe3yabTaTaMH 00yueHusi pu3nke B OCHOBHOM 1IKOJ1€ SIBJISIIOTCH:

1. 3arus o mpupose BaXKHEUITUX (PU3NUECKHUX SBICHHUN OKPYXKAIOIIETO MHpa M MOHUMAHUE CMBICIIA
(bu3MYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3yUEHHBIX SIBJICHHM; YMEHUS MOJIb30BATHCA METO/IaMU HAy4YHOTO
WCCIICJIOBAHUS SIBJICHUN TPHUPOJBI, MPOBOIUTH HAONIONCHUS, TUIAHUPOBATh W BBIMONHSITH SKCIICPUMEHTHI,
o0pabaThIBaTh Pe3ynbTaThl U3MEPECHUM, TIPEJICTABIIATh PE3YJIbTaThl U3MEPEHUH C TTOMOIIBIO Ta0IHIl, TpaQUKOB
u Qopmyn, OOHapyKUBaTh 3aBUCUMOCTH MEXIy (U3HUYECKUMH BEIMYMHAMHU, OOBSCHATH IOTYYCHHBIE
pe3yNbTaThl U JeNaTh BBIBO/IbI, OLIEHUBATH IPAHUIIBI TOTPEIIHOCTEH PE3yIbTaTOB U3MEPEHUI;

2. yMeHUs IPUMEHATh TEOPETHUSCKUE 3HAHUS TI0 (PU3UKE HA MPAKTUKE, peliaTh GU3NISCKUE 3aa9i Ha
MIPUMEHEHHE MTOTy4YEeHHBIX 3HAHUM;

3. yMEHUS W HaBBIKM TPHUMEHSATH TOJNyYeHHBIC 3HAHUS MJs OOBSICHCHHUS TPHUHIIUIIOB JEHUCTBUS
BXHEHIINX TEXHUYECKUX YCTPOMNCTB, PEIICHHUS MPAKTUYECKUX 3a7au TMOBCETHEBHOM XU3HHU, OOecreyeHHs
0€30MMacCHOCTH CBOEH JKU3HH, PAIIOHATBHOTO TPUPOIOTIONB30BAHUS M OXPaHbl OKPYKAIOLIEH Cpebl;

4. dopmupoBaHue YOCKICHHS B 3aKOHOMEPHOW CBS3M M II0O3HABAEMOCTH SIBJICHHM TPUPOJIBI, B
OOBEKTUBHOCTH HAYYHOTO 3HAHMS, B BBICOKOH IIEHHOCTH HAyKH B Pa3BUTUU MaTEPHATBHOM WM JTYXOBHOM
KYJbTYPBI JIIOAEH;

5. pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS HAa OCHOBE (POPMHUPOBAHUS YMEHUU yCTaHABIMBATH (PaKTHI,
pa3nanyath NMPUYUHBI U CIEACTBUSA, CTPOUTH MOJEIU U BBIIBUraTh TMIIOTE3bI, OTHICKUBATh U (POPMYIHPOBATH
JI0KA3aTeNbCTBA BBIIBUHYTHIX TUIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (PAaKTOB U TEOPETHUECKUX MOJeINeiH
(hU3UYEeCKre 3aKOHBI,

6. KOMMYHHKATHUBHBIC YMEHHS JOKJIAQJBIBATh O PE3yJbTaTaX CBOEr0 HUCCIICIOBAHMsS, Y4aCTBOBATh B
JIUCKYCCUU, KPaTKO M TOYHO OTBEYAaTh Ha BOMPOCHI, HCIOJIb30BaTh CIPABOUHYIO JIUTEPATYpy U JApYyrue
MCTOYHUKH WH(POPMALIUH.

IIpeaMeTHBbIE pe3y/bTaThl H3yYeHus pusnku 7-9 kaacc:

BoinyckHuK noay4um 03mMoNCHOCHb HAYHUMbCA!

co0uro1aTh MpaBuiia 0€30MacCHOCTH U OXPaHBI TPyla MpU padboTe ¢ yu4eOHBIM U TaOOPaTOPHBIM

o0opyI0BaHUEM;

MOHUMAaTh CMBICII OCHOBHBIX (DU3UUYECKHUX TEPMHHOB: (u3nyeckoe Teso, (PHU3MUECKOE SIBICHHE,
¢du3nueckas BeIUUNHA, €TUHHLIBI U3MEPECHUS;

pacro3HaBaTh MPoOJIEeMbl, KOTOPbIE MOXHO PELIMTh MPU IOMOIIH (PU3HMUECKUX METO/IOB;

aHAIM3MPOBATh OT/ENBHBIC ATAlbl TPOBEACHHUS HCCIECAOBAHUN W WHTEPIPETUPOBATH PE3YIbTAaThI
HaOJIIOICHUI U OIBITOB;

CTaBUTh ONBITHl TI0 HCCIEIOBAHWIO (PHU3WYECKUX SBICHUH WIM (HU3MYECKHX CBOIMCTB Tenm 0e3
MCIIOJIB30BAHUS MPSMBIX U3MEPEHUI; IPU 3TOM (POpMyITUpPOBaTh MpodIeMy/3a1ady yaeOHOTO SKCTIEPUMEHTA;

coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYJ0BaHHS;, TPOBOAMUTH OMBIT U (JOPMYIHPOBATH BEIBOJIBI.

Ilpumeuanue. Ilpu mnpoBeneHUN HCCIENOBaHUSA (PU3NYECKUX SBICHUH W3MEpUTENbHbIE MPUOOPHI
MCTIOJIB3YIOTCS JIUIIb KaK JaTYUKU U3MEepeHHs! (PU3NYECKUX BEINUMH.

3anucy NoKa3zaHuil NPsIMBIX U3MEPEHUH B 3TOM Cilydae He TpeOyeTcsl. OHUMAaTh Pojib SKCIIEPUMEHTA B
MOJTyYeHUN HaY4YHOU HH(pOpMaINH;

IIPOBOJIUTH MpPsIMbIE U3MEPEHUs] GU3NUECKUX BEIMYMH: BPEMs, PACCTOSHUE, Macca Tela, 00beM, Cuia,
TeMmIeparypa, arTMocepHoe AaBICHHE, BIAXHOCTh BO3yXa, HANpsKEHUE, CUiIa TOKA, paaualMoHHbIN (GoH (c
UCIOJIb30BAHUEM JO03MMETpa); MPU STOM BBIOMPATh ONTUMAIBHBIM CIIOCOO HM3MEPEHUs U HCIOJIb30BaTh
MIPOCTEUIINE METObI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN.

Ilpumeuanue. JIroGast yueGHasi mporpamMma J0JKHA 00eCneunBaTh OBJIAJCHUE MPSIMBIMU U3MEPEHUSIMU
BCEX MEPEUHCICHHBIX (PU3NUECKUX BETHMUNH.



IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (U3WYECKHX BEJIMYMH C HCIOJIB30BAaHUEM IPSIMBIX
W3MEPEHUN: IpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHpPOBATH pE3yJbTAaThl MOITYYEHHOW 3aBHCHMOCTH
($U3MYEeCKUX BETUYMH B BHJIE TaOIUIl U TpaUKOB, JIeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAaHUS;

IIPOBOJIUTh KOCBEHHBbIE U3MEPEHUs (U3NYECKUX BEJIUYMH: IPU BBHIIOJIHEHUH HM3MEpPEeHHH coOuparh
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJEIysl NMPEeNIOKEHHOM WHCTPYKIMH, BBIYUCIATH 3HAUYEHUE BEIHMYMHBI U
aHAJIM3UPOBATh MTOJYYCHHbIE PE3YJIbTATHI C YIETOM 3a/JaHHOM TOYHOCTU U3MEPEHMIA;

aHAJTM3UPOBATh CUTYAIlMH MPAKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, y3HaBaThb B HUX IPOSIBICHHE
U3YYEHHBIX (U3MUECKUX SIBJICHHMM MM 3aKOHOMEPHOCTEH M MNPUMEHATh HMEIOIIMECs 3HaHWs JUIsl MX
OOBSICHEHHUS;

NIOHUMaTh MPUHLUIBl JACWCTBUS MAIIMH, NPUOOPOB U TEXHMUYECKMX YCTPOMCTB, YCIOBUSA HX
0€30MacHOT0 MCIIOJIb30BaHMS B TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh NPHU BBINOJIHEHWH YYEOHBIX 3aJad Hay4YHO-NOMYJSIPHYIO JHUTEpAaTypy O (hU3MUECKuX
SBJICHUSIX, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHeT.

BuinyckHuk noayuum 603mM0M4CHOCHIb HAYUUMbBCA:

CTaBUTh ONBITHl IO HCCIEIOBAaHUIO (U3UUECKUX SBICHUH WM (PU3MUECKUX CBOMCTB Ten 0Oe3
UCIOJIb30BAHUS MPSAMBIX U3MEPEHUH;

pU 3TOM QOPMYIIMPOBATH MpodIIeMy/3a1auy Y4eOHOTO IKCIIEPUMEHTA;

coO0MpaTh YCTAHOBKY M3 IPEAJIOKEHHOI0 000PYA0BaHUS; IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.
IIpumeuanue. I1pu mpoBeIeHUH HCCIIEOBAHUS (PU3NUECKUX SIBICHUH U3MEPHUTEIbHBIE TPHOOPHI NCIOIB3YIOTCS
JIMILIb KaK JaTYUKH U3MEPEeHUs GU3NYECKUX BEJTHMUUH.

3anucu MoKa3aHui NPSMBIX U3MEPEHUH B 3TOM ciydae He TpeOyeTcs. MOHUMATh POJIb HKCIIEPUMEHTA B
MOJy4YeHUN Hay4HOU MH(pOpMaLny;

MIPOBOJIUTH MPSMbIe U3MEpEHUs (PU3MUECKUX BETUYMH: BpEMs, PacCTOSHUE, Macca Tena, 00beM, CUia,
TeMIepaTypa, aTMOC(hepHOe AaBICHHE, BIAXHOCTh BO3[yXa, HANps KEHUE, CHUila TOKA, paJuallMoOHHbIN (GoH (c
HCIIO0JIb30BaHUEM JI03UMETPA);

IIPY 3TOM BBIOMPATh ONTHUMAJIbHBIN CIOCOO U3MEPEHMsI U MCIIOJIb30BaTh MPOCTENIIINE METO/IbI OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN.

Ilpumeuanue. JIroGast yueGHasi mporpamMma J0JKHA 00eCreunBaTh OBJIAJCHHE MPSIMBIMU U3MEPEHUSIMU
BCEX MEPEUHCICHHBIX (PU3NUECKUX BEITHMUMH.

IPOBOJUTh HCCIEIOBaHME 3aBUCHUMOCTEH (DU3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJabTaThl MOJTYYEHHOWH 3aBHCHMOCTH
(Gbu3nYeCKUX BEITUYMH B BUJIE TAOIUL U IPaUKOB, J1e1aTh BBIBOBI 110 PE3yJIbTaTaM UCCIEI0BaHMS;, MPOBOIUTH
KOCBEHHbIE M3MEpeHUs] (PU3MYECKUX BEIUYMH: MPH BBINOJHEHHUHM M3MEPEHHH COOMpaTh IKCHEPUMEHTAIbHYIO
YCTAHOBKY, Cleqyd MpeaIokKEeHHOM WHCTPYKIUH, BBIYUCIATH 3HAYCHHE BEIMYMHBI W aHAIN3UPOBATh
MOJTyYeHHbIE Pe3yJbTAaThl C YYETOM 33/JaHHOW TOYHOCTH M3MEPEHMU; aHaJTU3UPOBATh CUTYAIlMH TNPAKTHKO-
OPHEHTUPOBAHHOIO XapakTepa, y3HaBaTb B HHUX MPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUN WIH
3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIIUECS 3HAHUS JUISI UX OOBSICHEHHS; TOHUMATh NMPUHIMIBI JeHCTBUS
MallliH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, yCIOBHMS MX O€30MaCHOrO MCIOJIb30BaHMs B IOBCEIHEBHOMN
KM3HHM;, WCIOJb30BAaTh NMPU BBIMOJHEHUH YUEOHBIX 33aJau HAYYHO-TIOMYJISIPHYIO JUTEpATypy O (U3NUYECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

Boinycknuk noyuyum 603M0MCHOCHIb HAYUUMBCA:

OCO3HaBaTh IICHHOCTb HAYYHBIX HCCIEIOBAHUHM, POib (U3UKU B PACIIUPEHUHU IPEICTaBICHUH 00
OKPY’KaIOIIeM MHPE U €€ BKJIAJ B YJIy4dlIeHHEe Ka4eCcTBa KHU3HH;

UCTIOJIb30BaTh MPHUEMBI MIOCTPOCHUS (PU3MUECKUX MOjENeH, Mmoucka U (GOPMYIMPOBKH JOKA3aTEIbCTB
BBIJIBUHYTHIX THUIIOTE3 U TEOPETUIECKUX BHIBOJIOB HA OCHOBE AIMITMPUYECKN YCTAaHOBJICHHBIX (DaKTOB;

CpPaBHUBaThb TOYHOCTh HW3MEPEHHs (PHU3MUECKUX BEJIWYMH 10 BEIUYWHE WX OTHOCUTEIILHOU
MOTPEITHOCTH NPH NMPOBEICHUH TPSMBIX H3MEPEHUIl;

CaMOCTOSITENTbHO TPOBOJUTH KOCBEHHBIE HW3MEPEHUS M HUCCIEAOBAaHHUS (DU3MUECKUX BEIUYHH C
UCTIOJIB30BAHUEM PA3IMYHBIX CIIOCOOOB M3MepeHHs (PM3NYECKUX BETHMYUH, BRIOMPATh CPEICTBA M3MEPEHHS C
Y4eTOM HEOOXOIUMOW TOYHOCTH H3MEpEHH, OOOCHOBHIBaTH BBHIOOp crocoba HW3MEpEeHus, aJeKBATHOTO
MIOCTaBJIEHHOW 3ajJjaue, IPOBOJIUTH OLIEHKY JJOCTOBEPHOCTHU MOJIYYEHHBIX Pe3yJIbTaTOB;

BOCIIPHHUMATh HWHGPOpPMaLKI0 (HU3NUECKOTO0 COJCpKaHUS B HAYUYHO-TIOMYJIAPHOW JHUTEparype u
CpeAcTBaX MaccoBOM HH(pOpMaMM, KPUTUYECKH OLIEHUBATh IOJYYEHHYIO HMH(OpMAIUIO, aHAIU3HUPYS ee
coJiepKaHue U JJaHHbIe 00 UCTOYHHKE UH(POPMALINY;



CO31aBaTh CO6CTBCHHLI€ IIMCBMCHHBIC U yCTHLIe COOGH_IeHI/I}I (0] q)HSI/II-IGCKI/IX SABJICHUAX HA OCHOBC
HECKOJIbKUX MCTOYHUKOB MH(POPMAIIMH, COMTPOBOXKIATH BBICTYIUICHHUE MPE3CHTAIUEH, YIUTHIBAsT 0COOCHHOCTH
ayJUTOPHUHU CBEPCTHUKOB.

MexaHnnuyecKkue siBJeHHS

Boinycknuk nayuumcea: pacrio3HaBaTh MEXaHUUYECKUE SBJICHUS U OOBSICHSITH HA OCHOBE MMEIOIIUXCS
3HAHUHA OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAaHUsS AITHX SBJICHUI: PaBHOMEPHOE U HEPAaBHOMEPHOE
NBUKEHNE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEWHOE JBUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBMKEHUS, CBOOOIHOE MajJIeHNe Tell, pABHOMEPHOE JIBUKEHUE TI0 OKPY)KHOCTH, HHEPIIMS, B3aUMOJICHCTBHE Tell,
pEaKTUBHOE [BWKEHHE, Iepeladya JAaBlIeHUs TBEPIAbIMU TellaMH, >KUIKOCTSIMH W Ta3aMH, aTMochepHoe
JaBlieHHe, MJIaBaHUE TEJI, PABHOBECHE TBEP/BIX TeJl, UMEIOIIUX 3aKPEIUICHHYIO OCh BpAIIeHHUs, KoieOaTeIbHOoe
JBIDKEHUE, PE30HAHC, BOJIHOBOE JABHKEHHUE (3BYK);

OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJI M MEXaHUYECKHE SBIICHHS, UCIONBb3YS (PU3HUECKUE BETUUHUHBI:
MyThb, IEpEMEIEHUE, CKOPOCTh, YCKOPEHHUE, IEPUO/1 0OpallieHHs], Macca Tela, IUIOTHOCTh BeIlecTBa, cuiia (cuia
TSKECTH, CWJIA YIIPYTOCTH, CHJIa TPEHHMs), JaBICHHUE, UMITYJIbC T€la, KHHETUYECKas 3HEPIus, MOTEHIHAIbHAsA
SHEprus, MexaHnyeckas pabota, Mexanudeckast MmourHocts, KIT/] mpu coBepiienun paboTsl ¢ UCIIOIB30BaHUEM
MIPOCTOTO MEXaHMW3Ma, CHJIa TPEHUS, aMILTUTY/Ia, TIEpUOJ M 4acToTa KoJieOaHWH, JUTMHA BOJHBI M CKOPOCThH €€
pacnpoCcTpaHeHUs; MPU OMUCAHUM MPABUIBHO TPAKTOBATh (DU3MUECKHHM CMBICI MCHOJIB3YEMBIX BEIHUYMH, MX
0003HAYCHHS U €AUHUIIBI U3MEPEHUs, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTUMHU BETUYUHAMU, BRIUYUCIISITH 3HaUeHNE (PU3UYECKON BETUUNHBL;

aHaJTM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKUE SIBICHUS U MPOLECCHI, UCIONb3Ys (PU3NUECKUE 3aKOHBI:
3aKOH COXpaHEHMsI SHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYNEpPHO3ULUU CHII (HaXOXJIeHue
paBHozelcTBytomen cuibl), I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHHUs UMIyJbca, 3aKOH I'yka, 3aKoH
[Tackans, 3akoH ApXuMena; IpH 3TOM Pa3InyaTh CIOBECHYIO (GOPMYIHMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIPAXECHHUE;

pa3ianyaTh OCHOBHBIE TMpPH3HAKU HW3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajgbHasi TOYKa,
MHepIUalbHas CUCTeMa OTCYeTa; pelarh 3a7add, UCHONb3ysd (U3NYECKHE 3aKOHBI (3aKOH COXPAaHEHUS
SHEPIruH, 3aKOH BCEMUPHOTO TATOTEHHUs, NpuUHIMN cyneprno3uumu cui, I, II u Il 3akonsl HproToHa, 3aK0H
COXpaHeHMs HWMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (GOPMYIBI, CBS3BIBAIOLINE
¢dbu3nueckue BeNMUYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHME, Macca Teja, IJOTHOCTh BEIIEeCTBAa, CHIIA, JaBIICHUE,
UMIYJIbC Tela, KUHETHYECKas SHEeprus, NOTeHLHUalbHAas HHEpPrus, MeXaHUueckas paboTa, MeXaHHUYecKas
motHocTh, KITJI mpocToro Mexanusma, cuina TpeHHUs CKOJIbKEHUs, KOdGGUIUEHT TPEHUs, aMIUIUTY1a, IEPHOT
M 4acToTa KoJieOaHuH, JUIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHHs): Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJauu
3aMMChIBaTh KPaTKOE YCIIOBUE, BBIACIATH (PU3UUECKHE BETUYHHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE TSl €€
pelIeHwsl, TPOBOIUTH PacyeThl U OLIEHUBATh PEAbHOCTH IMOJYY€HHOT'0 3HAaUeHUS! (PU3UUECKON BETHYUHBI.

Buinycknux nomyuum 603modcHocmsb Hayuumsbcs: WCIONb30BAaTh 3HAHUS O MEXAHUYECKHUX SIBICHUSAX B
MOBCEHEBHON KM3HM JUIsI OOecriedeHus: Oe30MacHOCTH MpU OoOpalleHHuH C MpUOOpaMU M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIsl COXpaHEHUs 3/I0pPOBbs U COOIIOACHHSI HOPM 3KOJOTUYECKOTO MOBEACHHS B OKpYKaroIen
cpene;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONB30BaHMS (PU3NUECKUX 3HAHUN O MEXaHUYECKUX SBIICHUSIX
U (U3NYECKUX 3aKOHAX; MPUMEPHI WCHOJIH30BAHUS BO300HOBISEMBIX MCTOYHHKOB SHEPTHM; SKOJIOTUYECKUX
MTOCJIEICTBUM MCCIIEIOBAHUSI KOCMUYECKOTO IIPOCTPAHCTB;

pa3nuyaTth TpPAHHUIBl TMPUMEHUMOCTH (HU3MUECKUX 3aKOHOB, IIOHMMATh BCEOOIIMH Xapakrep
(GyH1TaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI MEXaHUYECKOM PHEPIHU, 3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOH
BCEMHUPHOI'O TSTOTEHHUS) U OTPAHUYEHHOCTh MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);
HAXOJUTh aJIeKBATHYIO MPEUIOKEHHOHN 3a7aue (pU3NYECKYI0 MOJENb, pa3peniarb mpodieMy Kak Ha OCHOBEe®
MMEIOIIMXCS 3HAHMM IO MEXaHUKE C HCIOJIb30BAaHWEM MAaTEMaTHYECKOIrO amnmapara, TaKk U IpU HOMOIIU
METOJIOB OLIEHKH.

TenJioBble IBJICHUSA

BrlntyCckHMK HayduTes:

pacro3HaBaTh TEIUIOBBIE SIBICHUS U OOBSCHATH Ha 0a3e MMEIOUIMXCS 3HAHWH OCHOBHBIE CBOIMCTBA WM
YCIOBHSI NPOTEKaHUS JTUX SBICHUH: Tuddy3us, u3MeHeHue oObema TeNl MPH HarpeBaHUU (OXJIAXKICHUH),
OosblIast CAKMMAEMOCTh Ta30B, Majas CXKMMAEMOCTh JKUIKOCTEH U TBEP/bIX TEI;

TEIIOBOE PAaBHOBECHE, UCIIAPEHME, KOHJECHCALUs, TUIABJICHUE, KPUCTAJUIM3alusl, KUIICHHE, BIaKHOCTh
BO3/yXa, pa3IMYHble CHOCOOBI Terulonepeaau (TEIIONpOBOJHOCTb, KOHBEKIMsS, M3JIy4eHME), arperaTHble
COCTOSIHMS BEIIECTBA, IOIVIOLIEHUE DHEPIUU IIPU HUCIIAPEHUH XUIAKOCTU M BBIIEICHUE €€ IPU KOHJEHCALUU



rnapa, 3aBUCMMOCTb TE€MIIEpaTypbl KUIIEHUS OT JABJICHUS;, OMUCHIBATh M3YYEHHBIE CBONCTBA TENl U TEIJIOBBIC
SBJICHUS, HCHOJb3Ysl (PU3NYECKUE BEIWYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, TeMmIlepaTrypa,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, yJeNbHAs TEIUIOTa IUJIaBJICHHs, YAeNbHas TerjoTa MapooOpa3oBaHMA,
yaenpHas TeIIoTa CropaHusl TOIUIMBA, KO3(PQUIMEHT IOJE3HOTO NEHCTBUS TEIUIOBOTO JIBUTAaTelNs; Mpu
ONMHMCAHUU TIPABHILHO TPAKTOBATHh (PU3UUYECKUI CMBICI UCTIONB3YEMBIX BEIHYMH, HX 0003HAYCHUS U €IMHUIIBI
U3MEpeHus, HaXOAUTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEIMYMHY C JIPYTUMHU BEIMYMHAMH,
BBIYHCTISTH 3HAYCHHE (DU3UUECKON BEITMUUHBI,

AHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJICHHUS W MPOLIECCHI, HCIIOIb3YS OCHOBHBIE IOJIOKEHUS
aTOMHO- MOJIEKYJISIPHOTO YUEHMsI O CTPOCHHH BELECTBA U 3aKOH COXPAHEHUS SHEPTUN;

pa3ianyaTh OCHOBHBIE MPHU3HAKU W3YYEHHBIX (PU3UUECKHX MOJENeH CTPOEHHUs Ta30B, KUAKOCTEH U
TBEPJbIX TeN;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIIONb30BAHUS (PU3NYECKUX 3HAHHUM O TEIUIOBBIX SBIICHUSX;
pemaTh 3a7a4yM, MCIOJIb3ysl 3aKOH COXPAaHEHHs PHEPTUU B TEIUIOBBIX MpoleccaXx M (OpPMYIbl, CBSI3bIBAIOIINE
¢bu3nyueckrue BEIMUYMHBI (KOJMYECTBO TEIIOTHI, TEMIIepaTypa, yAeidbHas TEIIOEMKOCTh BEIECTBA, yIEJIbHAs
TEIUIOTa TUIABTICHUS, yJelbHAs TEIUIOTa MMapoo0pa3oBaHus, YACIbHAas TEIIOTa CrOpaHWsl TOTLUINBA,
K03((ULMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOIO JBUTATENs): HA OCHOBE aHAIM3a YCJIOBMS 3aJayd 3alHChIBATh
KpaTKOE YCJIOBUE, BBIICIATh (PU3NUSCKUE BEIUYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOUMBIEC ISl €€ PEIICHUs,
MIPOBOJNTH PACUEThl U OLICHUBATH PEAIbHOCTH MOTYYEHHOI0 3HaYeHUS PU3NYECKON BETUUHUHBI.

BhInyCKHHUK TOJIYYUT BO3MOKHOCTb HAYUUTHCSI:

MCIIOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBICHUSAX B [MOBCEJIHEBHOM JKU3HM Ui oOecrieueHrs Oe30MacHOCTH
pu OOpalieHnu ¢ MpUOOpaMU U TEXHUYECKUMHU yCTPOWCTBAMU, AJII COXPAHEHHS 370POBbsI U COOIIOICHUS
HOPM 3KOJIOTMYECKOr0 TIOBEICHHS B OKPYKAIOILIEH CpEE;

MPUBOJUTH TPHUMEPHI KOJOTUYECKUX IOCIEICTBUN pabOThl JBHUTATeNlell BHYTPEHHEro CropaHus,
TEIUIOBBIX M THUAPODJIEKTPOCTAHIMI; pa3nuyaTh TPAHULIBI MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHMMATh
BceoOmuil xapakTep (QyHIAMEHTAIbHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPAHEHHSI DHEPTrUM B TEIUIOBBIX
rpoleccax) ¥ OrpaHUYeHHOCTh UCTIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

HAXO/UTh aJeKBAaTHYIO NPEAJIOKEHHON 3amaue (U3MUECKyI0 MOJIeNb, pa3pemarbh MpobiieMy Kak Ha
OCHOBE UMEIOINXCS 3HAHUMU O TEIUIOBBIX SBJIICHUSX C UCIOJb30BAaHUEM MAaTEMATUYECKOIO anmnapara, Tak U Ipu
IIOMOLIY METOOB OLICHKH.

DJIEKTPHYECKHE U MATHUTHBIC SIBJICHUS

BelltyCckHMK HayduTes:

pacrno3HaBaTh 3JEKTPOMAarHUTHBIC SBJICHUS U OOBSICHATH HAa OCHOBE MMEIOIIMXCA 3HAHWM OCHOBHBIE
CBOMCTBA WM YCJIOBHUSI TPOTEKaHMsI OSTUX SBICHUN: OJJIEKTpU3alMsd TeJ, B3aUMOJCICTBHE 3apsJiOB,
ANEKTPUYECKUH TOK M €ro JAeicTBUA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAsT WHIYKIUS, ACHUCTBME MAarHUTHOTO IMOJS HAa MPOBOJHUK C TOKOM M Ha JBIXKYIIYIOCS
3apsKEHHYIO YacTHILYy, AEHCTBUE 3JIEKTPUYECKOTO OISl HA 3apSKEHHYIO YACTHILY, JIEKTPOMAarHUTHBIE BOJIHBI,
IIPSIMOJIMHENHOE PACIIPOCTPAaHEHHUE CBETA, OTPAYKEHUE U NPEIOMIIEHUE CBETA, TUCIIEPCHS CBETA;

COCTABJISITh CXEMbl 3JEKTPUYECKHUX LENeld C IOCIEeI0BAaTEIbHBIM M MNapaJlJIeNbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iiyasi yCJIOBHbIE OOO3HAYEHHUS AIIEMEHTOB JIIEKTPUUYECKUX Lened (MCTOYHHMK TOKa, KIIOY,
pE3UCTOp, peocTar, JIaMIIouKa, aMIePMETP, BOJIBTMETP);

UCTIOJIb30BaTh ONTHYECKHE CXEMBI JJIsl MOCTPOEHHS N300pakeHUH B IJIOCKOM 3epKajie U coOuparomien
JINH3E,

OMHKCHIBATh H3YYCHHBIC CBONCTBA TEI U DJJICKTPOMArHUTHBIC SIBICHHS, HUCHONB3YS (pusmdeckue
BEJINYUHBI:

IIEKTPUYECKUIN 3apsifl, CHUJa TOKa, JJIEKTPUUECKOE HANpsSIKEHUE, 3JIEKTPUYECKOE CONPOTHUBIICHUE,
yEIBHOE COMPOTUBIIEHUE BEUIECTBA, pad0Ta SEKTPUUECKOrO MO, MOIIIHOCTh TOKa, (POKYCHOE PaccTOsHUE U
ONTHYECKasl CUJa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4aCTOTA CBETA;

IpU ONKCAaHUU BEPHO TPAKTOBAaTh (PU3MYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, UX O0003HAUCHUS U
€MHUIIBI U3MEPEHHs; HAXOAWTh (OPMYIbI, CBSI3BIBAIONIME JAaHHYIO (U3UUECKYI0 BEIUYHHY C JIPYTHMH
BEJIMUYMHAMH;  AHAJU3MPOBATh CBOWCTBA TEJ, OJJICKTPOMATHUTHBIE SIBIICHUS W MPOILECCHl, HCHOIB3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAHEHUS JJIEKTPUUYECKOro 3apsaa, 3akoH Oma s yyacTKa IIeNH, 3aKOH
Jxoynsa-JleHmia, 3aKOH MNPSAMOJMHEHHOIO PACHpOCTPAaHEHUs] CBETa, 3aKOH OTPAKEHHS CBETa, 3aKOH
IIPEJIOMJICHUS CBETA;

P 3TOM pa3INyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

MPUBOJIUTh MPUMEPHI TMPAKTHUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUH O DIEKTPOMATrHUTHBIX
SIBIICHUSIX;



pemars 3a7add, UCIONb3ys (u3nyYecKue 3aKOoHbI (3akoH Oma Juisi ydacTka Ienw, 3akoH Jxoyns-
pemarh 3aJa4u, UCTI0Nb3ys (U3UYecKre 3aKoHbI (3akoH Oma Jutsl yd9acTka menu, 3akoH [[xoyns-JIeHia, 3akon
MPSIMOJIMHEHHOTO PacpOCTPaHEHHsI CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH MPETOMIICHHS CBeTa) u (pOpPMYIIHI,
CBs3BIBAIONIME (U3UYECKHE BEIMYMHBI (CHJIa TOKa, DJJIGKTPHYECKOE HaIpsHKEHUE, DJIEKTPUUYECKOe
COTIPOTUBIICHUE, YACIBbHOE COMPOTUBIEHHE BEIIECTBA, padOTa AIEKTPUUECKOTO TIOJS, MOIIHOCTH TOKa,
(hoKyCcHOE pPacCTOSIHUE M ONTHYECKas CHJa JIMH3BI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI U
9acToTa cBeTa, (POPMYJIBI pacyeTa MEKTPUUECKOTO CONMPOTUBIICHHSI P MOCIEIOBATEIEHOM H MapallIeIbHOM
COCIMHEHWH TPOBOJIHMKOB): HA OCHOBE aHajW3a YCJOBHS 3aJaud 3allMChIBaTh KPaTKOE YCIOBHE, BBIICATH
¢dbu3nuecKkue BETUYHHBI, 3aKOHBI U (OpMysbl, HEOOXOMWMBIE aJisi €€ PEIICHUS, MPOBOJUTH PACUETHI H
OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAYCHUSI (PU3MUECKON BEIIMUHHBI.

BrinycKkHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

WCIIOJIH30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHHUSX B TIOBCEJIHEBHOMW KU3HH I 0OecreueHus
0€30MacHOCTH TIPU OOpAIEHUH C MPUOOpPAMHU M TEXHUYECKUMHU YCTPOMCTBAMH, JJISi COXPAHEHUS 3I0POBbS H
cOOJTI0JIEHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIIIEH Cperie;

NPUBOAUTH MPUMEPHI BIUSHUS SJIEKTPOMArHUTHBIX HM3JIyYEHUW HA JKUBBIE OPTraHU3MBI, pPa3IH4aTh
TPaHMIIBI IPUMEHUMOCTH (PU3WUYECKHX 3aKOHOB, TOHMMATh BCEOOIIHMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB
(3aKOH COXpaHEHHMS IJIEKTPUUECKOT0 3apsia) U OrPAaHMUYEHHOCTD UCIIOIb30BaHUS YaCTHBIX 3aKOHOB (3akoH Oma
JUTs yJacTKa 1end, 3aKoH Jxoyns-Jlenna u ap.);

UCIIOJIb30BaTh MPUEMBI TIOCTPOCHUST (PU3NIECKUX MOJIENEH, MOUCKa U (OPMYIUPOBKU TOKA3ATEIHCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUIECKUX BHIBOJOB Ha OCHOBE IMIUPHUYECKH YCTAHOBIICHHBIX (haKTOB;

HAXOJHUTh JCKBATHYIO TPEIJIONKEHHOW 3amaue (PU3MUECKYI0 MOJENb, pa3pelniath mpodlieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUH 00 AJIEKTPOMArHUTHBIX SIBJICHUSX C UCIIOJb30BAaHMEM MAaTEMaTHUYECKOTO anmapara,
TaK ¥ MpU MOMOIIH METOJIOB OLICHKH.

KBaHTOBLIE SIBJICHHS

BrlnnyCcKkHMK HayduTes:

pacro3HaBaTh KBAaHTOBBIC SIBJICHHS M OOBSCHITH HA OCHOBE MMEIONTUXCS 3HAHWI OCHOBHBIC CBOWCTBA
WM YCJIOBUS TMPOTEKAHUS STUX SIBICHUN: €CTECTBEHHAass M WCKYCCTBEHHAs PaJUOAKTHUBHOCTH, O-, - U -
W3JTy4YeHHSs, BOSHUKHOBEHHUE JIMHEMYATOr0 CIIEKTpa U3JIy4EHHUs aTOMa;

OTHCHIBATh M3yUYEHHBIC KBAHTOBBLIC SIBIICHUS, HCIONB3yS (DU3UYECKHE BETUYHHBI: MAcCOBOE YHUCIIO,
3apsJI0BOE YHCIIO, IEPUO/ TOTypaciaja, SHeprust (GOTOHOB;

[P OMUCAHUH MPABUIHHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOIB3YEMBIX BETHUMH, UX 0003HAYCHUS U
€IMHUILIBI U3MEPEHMUS;

HaXOIUTh (HOPMYIIbI, CBSI3BIBAIOIIUE MAHHYIO (U3NYECKYI0) BEIHYMHY C JPYTMMH BEIUYUHAMH,
BBIYHUCIISITh 3HaUEHNE (DU3UIECKON BETUIMHBI,

aHAIM3UPOBATh KBAHTOBBIC SIBJICHHS, UCTIONB3YS (PU3UUECKHE 3aKOHBI U MOCTYJATHI: 3aKOH COXPaHEHUs
SHEPIruH, 3aKOH COXPAHEHUS SJEKTPUYECKOrO 3aps/ia, 3aKOH COXPAHEHUS MAacCOBOI0 YHCIa, 3aKOHOMEPHOCTH
W3ITy4eHUsl TIOTJIOIMIEHUsSI CBETa aTOMOM, TPHU 3TOM pa3indarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H €ro
MAaTeMaTUYECKOE BBIPAKEHHUE;

pasiinyaTh OCHOBHBIE MPU3HAKY TJIaHETAPHOU MOJIENIA aTOMa, HYKJIOHHOM MOJIENTM aTOMHOTO SI/Ipa;

MPUBOJIUTH TPUMEPHI MPOSABJICHUS B MPUPOJEC M MPAKTHYECKOrO HMCIOJIB30BaHUS PaJMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIIHii, CIIEKTPAIIbHOTO aHAU3A.

BbIMyCKHUK TTOTYYUT BO3MOKHOCTh HAYUYUTHCS:

UCIIOJIb30BaTh TMOJyYEHHBIC 3HAHWS B TOBCEAHEBHOW KH3HU TpuU OOpalleHud ¢ mpudopamMu H
TEXHUYECKUMH YCTPOHUCTBAMH (CUETUYMK HMOHU3ZHPYIOUIUX YACTHUIl, TO3UMETP), JUISI COXPAHCHHUsS 3I0POBbS H
COOJTFOICHHSI HOPM SKOJIOTHYECKOTO IMOBECHHS B OKPYKAOIIEH Cpe/ie; COOTHOCHTH YHEPTHIO CBSI3U aTOMHBIX
sep ¢ neeKToM Macch,

MPUBOAUTH MPUMEPHI BIUSHUS PAAUOAKTUBHBIX M3Ty4YE€HUUW Ha >KUBBIE OPraHU3Mbl; MOHHUMATH
MPUHIIUI JEHCTBUS JO3UMETPA U pa3InyaTh YCIOBUA €r0 UCIOIb30BaAHMUS;
MMOHUMATh IKOJIOTHYECKHE MTPOOIIEMbI, BOSHUKAIOIIHE ITPU HCIIOIH30BAHIH ATOMHBIX 3JIEKTPOCTAHIIHH,
U TIyTH PEIICHUs dTUX MPOOJIeM, IEPCIIEKTUBBI UCTIOIB30BAHMSI YITPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
DJ1eMEeHTbI ACTPOHOMHH

BbInycKHUK HAY4IHUTCS:

yKa3plBaTh Ha3BaHUsA IU1aHeT COJHEYHOM CHCTEMBI; pa3lidyaTh OCHOBHBIE MPU3HAKH CYTOYHOIO
BpallleHus 3Be3JHOro Heba, nBuxkeHus JIynol, CosHIa U JIaHET OTHOCUTENBHO 3BE3;

MOHUMATh Pa3IUYMs MEXIY TeIMOLIEHTPUUYECKON 1 T€OLEHTPUUECKON CCTEMaMH MUPA.

BbIyCKHUK TOTyYUT BO3MOKHOCTh HayUUThCS:



yKa3bIBaTh OOIINE CBOMCTBA U OTIMYMS IUIAHET 3eMHOU TPYIIIBI U IJIAHET-TUTAHTOB;

ManbIX Ted COJTHEUHOM CHCTEMBI U OOJIBIINX IJIAHET;

MOJIb30BaThCs KapTOW 3Be3MHOro Heba MpHu HaOMIONEHUSX 3BE3JHOr0 Heba; pa3iuvarh OCHOBHBIC
XapaKTEePUCTHKH 3Be3] (pa3Mep, IBET, TEMIIEpaTypa) COOTHOCUTH LIBET 3BE3/IBI C €€ TEMIIEPaTypoii;

pa3nuyaTh THIOTE3bl O MPOUCX0XKAeHUN COTHEYHON CUCTEMBI.

2. Conep:kaHue Y4eOHOT0 MpeIMeTa

Dusuka u puzuueckue mMemoovl u3y4eHus nPUPoOsl

®dusuka — Hayka o mpupoae. Dusmueckue Tena W sABiIcHUs. HaOmromeHuwe u omucaHuwe (PU3NISCKUX
sBieHui. Ousnyeckuii skcepuMeHT. MoenupoBaHue SBICHUN U 00BEKTOB MPUPOIbl. DU3UYECKHE BETUIMHBI
U UX u3MepeHue. TOYHOCTb M IOrPEIIHOCTh M3MepeHul. MexnyHaponHas cucreMa eauHull. dusnyeckue
3aKOHBI M 3aKOHOMepHOCTH. DPu3uka u TexHuka. Hayunsrii meton nmo3Hanus. Ponb ¢usuku B popMuUpoBaHUN
€CTECTBEHHOHAaY4YHOU IPAMOTHOCTH.

Mexanuueckue sa61eHUA

Mexannueckoe IBIKeHUE. MarepualibHas TOYKAa Kak MoJeibh (u3ndeckoro tena. OTHOCUTENBHOCTD
MexaHuueckoro apiwkeHus. Cucrema otcuera. Dus3nueckue BEIMYMHBL, HEOOXOIMMBIE JISi OMNUCAHUS
JBWKEHUST M B3aUMOCBSA3b MEXIy HUMHU (IyTh, MEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, BPEMS JIBHIKCHHS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBM)KEHHE. PaBHOMEpHOE IBH)KEHHME IO OKPYKHOCTH.
Ilepsniii 3akoH HptoToHa u nHepusa. Macca tena. ITnotHocts BemectBa. Cuita. Ennnunel cuinsl. Bropoit 3akoH
Herorona. Tperuit 3akon Hetotona. CBoOogHoe manenue ten. Cuia TSKECTH. 3aKOH BCEMUPHOTO TATOTCHUS.
Cuna ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocTh. CBsI3b MEXIy CHJIOW TSKECTH M MAacCcOM Tea.
Huuamometp. PaBHomelcTBytomas cwia. Cuna TpeHusa. TpeHue cKoyibxeHus. TpeHue mnokos. Tpenuwe B
pupoie U TexHuke. MMmynbe. 3aKOH coXpaHeHUsl UMITylibca. PeakTuBHOE JBIOKeHHE. MexaHnnueckas padora.
MouHocts. DHeprus. [loTeHnuanbHas U KuHeTHYecKas >Heprus. [IpeBpaiienrne oaHOTO BUAa MEXaHHUYECKOU
SHEpPrUM B APYrod. 3aKOH COXpPAaHEHMs TOJHON MexaHudeckoil 3Hepruu. [IpocTbie MexaHU3MBL. Y CIOBUS
PaBHOBECHSI TBEPJOIO TeJa, UMEIOIIEr0 3aKPEIJIEHHYI0 OCh ABMXKEHUA. MoMeHT cuibl. LleHTp TskecTn Tena.
Peruar. PaBHOBecue cuit Ha peruare. Perdaru B TexHuke, 06Ty U ipupoe. [1oaBIKHBIE M HETIOIBUIKHbIE OJIOKH.
PaBeHCTBO paboT pH KCIIOB30BAHUM MTPOCTHIX MEXaHU3MOB («30JI0TOE MPAaBUIIO MEXaHUKN»). Koaddumment
MOJIE3HOTO JeWcTBHUsI MexaHu3Ma. JlaBneHwe TBepAblx Ten. EquHummsl u3Mepenwst naBieHus. CrocoOb
W3MEHCHUS NaBjieHHs. JlaBiaeHue KuaKocTei u ra3oB 3akoH [lackans. JlaBieHue >XKUAKOCTH HA JHO M CTECHKHU
cocyna. CooOmatomuecsi cocynasl. Bec Bosayxa. ATmocdepHoe paBieHue. M3mepenue atmochepHOTro
nasnenus. Omnwir Toppuuemnu. bapomerp-anepous. ATMochepHoe JaBiICHHWE HAa PA3IUYHBIX BBICOTAX.
['uppaBnuueckre MexaHu3Mbl (Mpecc, Hacoc). JlaBlieHHe UIAKOCTH M ra3a Ha IMOTPY)XKEHHOE B HHUX TeEJO.
Apxumenona cwia. [InaBanue ten u cynoB Bo3myxomnaBanue. Mexannueckue konebanus. [lepuon, gacroTa,
amMIuTya Kosnebanuil. Pezonanc. MexaHuueckue BOJHBI B OJHOPOJAHBIX cpeaax. JlmmHa BOJNHBL 3BYK Kak
MEXaHNYECKas BOJHA. [ pOMKOCTB M BBICOTA TOHA 3BYKa.

Tennoevie aénenusn

Crtpoenue BemecTBa. ATOMBI U MOJIEKYJIbl. TeruioBoe NBM)XEHHE aTOMOB M MoJiekyl. Juddysus B
ra3ax, SKHJIKOCTAX M TBepAbIX Telax. bpoyHoBckoe nBrkeHue. B3aumopeiicTBue (NpUTSDKEHHE U
OTTaJKHWBaHUE) MOJEKYJ. ATperaTHble COCTOSIHUA BelecTBa. Pa3inuune B CTpOSHUH TBEPBIX Tell, )KUIKOCTEH U
ra3zoB. TemnoBoe paBHOBecue. TemmepaTrypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO Xa0THYECKOI'O JIBUYKEHUS
yacTtull. BHyTpeHHss sHeprus. Pabora u Temonepeaaya Kak criocoObl U3MEHEHHs] BHYTPEHHEH SHEPIuM Tela.
TemnonpoBoanocts. Konekuus. M3nydyenue. [Ipumepsl Temionepeaaun B npupojae U TexHuke. KomnuectBo
TEIJIOTHI. Y IeNbHAs TEIUIOEMKOCTb. Y IeJIbHAs TEIUIOTa CTOPaHUs TOIUIMBA. 3aKOH COXPAHEHUS U IIPEBPALLEHUS
SHEPIMM B MEXAaHMYECKUX M TEIUIOBBIX IMpoleccax. [lnaBiaeHue M oOTBepJeBaHHME KPUCTALIUYECKUX TE.
VY nensbHas temiora miuasineHud. Mcnapenue u konaeHcanus. [lornomenne sHepruy npyu MCapeHuu KUJIKOCTH
U BBIJIEJICHUE €€ NpH KOoHJeHcauuu napa. KurmeHue. 3aBUCUMOCTb TeMIlepaTypbl KHUIEHHUS OT JIaBJICHUS.
VYaenbHas TemnoTta mapooOpa3oBaHHs U KOHAEHcauuu. BrnaxHocTh Bo3ayxa. PabGora rasa mpu paciimpeHuu.
[IpeoOpa3oBanus >HEprHUM B TEIUIOBBIX MalMHax (mapoBasi TypOWHA, JABUTATelh BHYTPEHHETO CropaHwus,
peaktuBHBIN nBurarens). KIIJ[ TemioBoi mammHbl. DKOJIOTHYECKHE MPOOIEMBI HCIIOIb30BAHMS TETUIOBBIX
MaIIIH.

Inekmpomaznummnoie A61€HUA

Onexrpuzanys (pusnueckux Ten. B3ammopeiicTBue 3apsyKeHHBIX Tell. J[Ba ponma dIeKTpUYECKHX
3apsaaoB. JeMMMOCTh 3JIEKTPUYECKOTO 3apsja. DJIEMEHTapHBIM SJIEKTPUYECKHI 3apsll. 3aKOH COXpPaHECHUS
ANEKTPUYECKOTO 3apsna. [IpOBOJHMKM, TMOTYNPOBOAHUKA W H3OJSATOPHI DJIEKTPUUECTBA. IIEKTPOCKOIL.



DneKkTpuueckoe TMojie Kak ocoObIi BHJ Marepud. HampsokeHHOCTh aneKTpuueckoro mois. JleWcTBue
JJEKTPUYECKOTO IOl Ha DJJeKTpuyeckue 3apsael. KonaeHcaTop. OHeprusi 3JIEKTPUYECKOrO  MOJs
KOHJIEHCATOpa. DJNEKTPUYECKUIN TOK. VICTOUHHUKM 3JIEKTPUYECKOTO TOKA. DJIEKTPUUECKas LENb U €€ COCTaBHbIE
yacTu. HampaBiieHue u AeiCTBUS 3JIEKTPUYECKOro Toka. Hocurenu anekTpuyeckux 3apsaoB B Metayax. Cumia
TOKA. DJIEKTPUUYECKOE HANPsHKEHHE. DIEKTPUUECKOE COMPOTUBIECHUE MTPOBOIHUKOB. EAMHUIIBI CONTPOTUBIICHMUS.
3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma i ydacTKa Ienu. YAeJIbHOE CONPOTHBIICHUE.
Peocratsl. IlocnenoBarensHoe coequHeHne NTpoBOAHUKOB. [lapannensHoe coequHeHne MpoBOJHUKOB. PaboTa
JNEKTPUYECKOTO TOJIA MO MEPEMELICHUI0 SJIEKTPUYECKHX 3apsAl0B. MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA.
HarpeBanue nmpoBOJIHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKoH Jlxkoyis - JIeHna. DneKkTpuyeckue HarpeBaTelibHble U
ocBeTuTeNbHBIE MpuOOPHL. KopoTkoe 3ambikanue. MarautHoe nosie. MHIyKIUss MarHUTHOTO TTOJIsl. MarHuTHOE
noie Toka. OmnbiT Dpcrena. MarHuTHOE I0JI€ TOCTOSHHBIX MArHUTOB. MarHuTHoe 1oye 3eMIlu.
DJIeKTpOMarHuT. MarauTHoe moJie KaTymku ¢ TOKoMm. [IpumMeHenne 3aeKkTpoMarHiuToB. J{eiicTBUe MarHUTHOTO
MoJIsl Ha TPOBOJHUK C TOKOM U ABWXKYINYIOCA 3apsokeHHYo dvacTtuily. Cunma Awmnepa u cuna JlopeHua.
DJIEKTpOABUTATENb. SIBI€HUE DJIEKTPOMAarHUTHOM HWHAYKIUA. OnbiTel @Dapages. JIEKTpPOMArHUTHBIE
konebanus. KonebatenbHblii KOHTYp. Onektporeneparop. I[lepemenssiii Tok. Tpancdopmarop. I[lepemaua
AJIEKTPUYECKON SHEPTrUU Ha PACCTOSTHUE. DIEKTPOMArHUTHHIE BOJIHBI U UX CBOMCTBA. [[puHIIMIIBI paiMOCBA3U U
TeNeBUJICHUs. BiusHuEe 31€KTPOMArHUTHBIX U3NYyYEHUU Ha >KUBBIE OpraHu3Mbl. CBET — 3JIEKTPOMArHUTHBIE
BojiHAa. CkopocTh cBera. McTOuHMKM cBeTa. 3aKOH MPSIMOJMHEHHOrO paclpOCTpaHEHHE CBETa. 3aKOH
oTpakeHus cBera. [nockoe 3epkano. 3akoH npenomiieHus ceeta. JIun3pl. DoKycHOE pacCcTOSIHUE U ONTHYECKAast
cwia auH3bl. M300paxkeHne mpeamera B 3epkajie M JuH3e. OnTudeckue npuOophl. [71a3 kak onTuyueckas
cuctema. Jlucriepcus ceeta. Uutepdepenius u nudpaxius cBeTa.

Keanmoewvie agnenusn

Crpoenue aromoB. [lnanerapHast monens aroma. KBaHTOBBIM xapakTep MOTJIOIMICHHUS W HMCIYCKaHUS
cBera aromamu. JIuHeiuateie cnekTpel. OmbiThl Pesepdopna. CocraB atomuHoro siapa. [IpoToH, HEUTpoH U
AJIEKTPOH. 3aKOH DWHIITEHHA O MPONOPLUUOHATBHOCTH Macchl M 3Hepruu. Jledekt macc um SHeprus CBs3U
aTOMHBIX snep. PaamoaktuBHOCTH. Ilepmonm momypacmana. Anbda-usnydenue. bera- umsmydenme. ['amma-
u3nydenue. Anepusie peakiuu. Mcrounuku sHeprun CosiHLA U 3Be3]. SepHas sHepreTuka. DKOJIOTHYECKUe
po0GsieMbl paboThl ATOMHBIX AJIEKTPOCTaHUUU. Jo3umeTpus. BiausHue paanoakTUBHBIX M3IyYeHHI Ha JKHUBbIE
OpraHU3MBI.

Cmpoenue u 360n1ouyus Beenennoii

leonenTprueckass W TeNHOIEHTPUYECKAs CHUCTEeMBbl Mupa. Dusnyeckas MNpupoAa HEOECHBIX Tel
Conueunoir cucremsl. [lpouc-xoxnenne ConHeuHoil cuctembl. Pusmyeckas npupona ConHIa U 3BE3I.
Crpoenne Beenennoii. OBomonust Becenennoii. ['mnoresa bonbioro B3psiBa.

3. TemaTuueckoe MIAHUPOBaHUE N0 husnke B 7-9 Kjaaccax ¢ Y4éToM padoyeii BOCIUTATEILHOM
NMPOrpamMMbl

Nenn [ Tema Konn4gecTBo 9ACOB KonTp.pad. |Jlad.pab.

Traace S8xiaace |9xmace

Beenenue 6

24 IMepronavansubie 6

CBEOEHHUA O CTPOCHHH

BelleCcTBa
BaaumoneiictBusa Ten 22 1 1
JlaBnenue TBepABIX Te, 18 1

HKHOKOCTEH U ra3os

5 PaGora 1 MOLIHOCTE. 13 1 2
DHeprus

6 TloeTOpeHune 3 1
Tennoesie siBneHUA 23 1

8 Dnexrpuueckue sIBJIEHHUS 29 1 6




9 DNeKTPOMATHHUTHBIS s
HBIICHMSA
10 CreTOBBIE SIRIICHMS 10 1 1
11 INMoesTOopeHHe 1
12 3aKoHBI BIaMMOOASicTBHS 34 1 2
¥ ABHMKEHHS TeJl
I3 AdexarniuruecKrie s I 2
KOneDaHMA M BOITHEBL
3BVEK
14 DNeKTpoOMaArH HMTHOE nose 25 1 2
15 CrpoeHnme aroMa M1 20 1 2
aAToOMHOTIO sapa
16 CTpoeHUE M SBOTIOIIHA 5 1
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