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PA3JEJI |. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA

JIMYHOCTHBIMH pe3ybTaTaMi 00y4eHUs! PU3UKE B OCHOBHOMW IIKOJIE SBIISIOTCS:
1. Poccuiickas rpaxaaHckasl HAEHTUYHOCTD (IaTPUOTU3M, YBaxeHHe K OTeuecTBy, K IPOLLUIOMY U
HACTOSIILEMY MHOIOHAallMOHAJIBHOrO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JI0Jra Iepen
PoauHoii, unentudukanus ceds B kauecTBe rpaxkaanuHa Poccun). Oco3HaHHOE, YBKHUTEIBHOE
I00pO’KenaTebHOe OTHOIIEHUE K UCTOPUH, KYJIbTYpPE, PEIUTHH, TPAIULIUAM, S3bIKaM, EHHOCTSIM
HapozaoB Poccuu u Hapo 0B Mupa.
2. T'OTOBHOCTb U CIIOCOOHOCTH OOYyYarOIIMXCSl K CaMOPa3BUTHIO U CaMOOOpa30BAHUIO Ha OCHOBE
MOTHBAIMM K OOYYEHHIO M IO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTH K OCO3HAaHHOMY BBIOOpY M
MOCTPOCHHIO JallbHEeHINe WHAWBUIAYAIbHOW TpaeKTOpHH 00pa3oBaHUS Ha 0a3e OPHEHTHUPOBKHU B
mMupe npodeccuid U MpoheCCHOHATBHBIX MPEANOYTEHHH, ¢ YIETOM YCTOHYMBBIX MO3HABATEIBHBIX
UHTEPECOB.
3 CdopMHpPOBAHHOCTh OTBETCTBEHHOTO OTHOLICHHS K YYEHHUIO; YBa)KUTEJIBHOIO OTHOILEHHS K
TPy, HAIMYUE OIbITA YyYaCTHS B COLUATIBHO 3HAYUMOM TPY/IE.
4. CchopmMHpOBaHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOLIIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpHOE, SI3bIKOBOE,
JYXOBHOE MHOI000pa3ue COBPEMEHHOI'O MUpa.
5. Oco3HaHHOE, YBaKUTEIbHOE M JOOpOXKEIaTelIbHOE OTHOIIEHUE K JPYyroMy YeJIOBEeKYy, €ro
MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpe, S3bIKy, Bepe, IpaxJaHCKoW mno3unuu. ['oToBHOCTH U
CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMH JIOABMH U JJOCTUTaTh B HEM B3aMMOIIOHHUMAaHHMSI.
6. OCBOEGHHOCTh COLIMAJBbHBIX HOPM, MpPaBUJ MOBEACHUSA, posield U (GOpM COLMATBLHON XKHU3HH B
rpynmnax MU cooOmiecTBax. YdacTHe B HIKOJIbHOM CaMOYIPAaBICHUHM U OOILIECTBEHHOW XHU3HHU B
npejienax BO3pacTHbIX KoMneTeHIni. HTepuopusalys eHHOCTeH co3uaaTeabHOro
OTHOLIEHUS K OKpY>Karolllel eHCTBUTEIBHOCTH, IEHHOCTEH COIMAIbHOTO TBOPYECTBA, LIEHHOCTU
IIPOAYKTUBHON OpraHU3allii COBMECTHON JNEATEIIBHOCTH, CAMOPEAIN3ALMH B IPyIIE
U OpraHu3alyM, IEeHHOCTU <«JIpyroro» Kak paBHOIPABHOTO MapTHepa, (HOpMUpOBaHHE
KOMIIETEHIIMM aHau3a, MPOEKTUPOBAHUS, OpPraHU3AlMM JEATEIbHOCTH, PEPIIEKCUM HU3MEHEHMH,
croco0oB
B3aMMOBBITOIHOTO  COTPYJIHHYECTBA, CIOCOOOB  pealu3allid  COOCTBEHHOTO  JIMAEPCKOTO
MOTEHITHANA).
7. ChopmMupoBaHHOCTh IIEHHOCTH 3J0POBOTO W 0€30IMacCHOTO Oo0pa3a >KHU3HHU; HHTEPUOPH3AIUS
NpaBWJI HMHAWBUIYATBHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO IOBEACHHUS B Upe3BbIUAWHBIX
CUTYyaIMsX,

YIpOXaroumux XKU3HU U 3J0pPpOBbIO J'IIOI[CI‘/JI, IMpaBUJI MOBCACHU HAa TPAHCIIOPTEC U HA AOPOrax.



8. CdhopMupOBaHHOCTH OCHOB 3KOJIOTUYECKOH KyJIBTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIUIEHHS, HAJU4YUE OIbITa 3KOJOTMYECKHM OpPHUEHTUPOBAHHOM
pedIeKCUBHO-OLIEHOYHON U NMPAKTUYECKON JIE€ATENbHOCTH B JKU3HEHHBIX CUTyalUsaX (TOTOBHOCTh K
UCCIICIOBAaHUIO TPUPOABI, K 3aHATUSAM CEIbCKOXO3SMCTBEHHBIM TPYJIOM, K XYJI0KECTBEHHO-
ACTETUYECKOMY OTPAKEHMIO IPUPOJIbL, K 3aHATUAM TypU3MOM, B TOM YHCIIE

AKOTYPHU3MOM, K OCYILIECTBICHUIO IPUPOJOOXPAHHON JEATEIBHOCTH).

MeramnpeamMeTHble  pe3yiabTaThl OOydeHHS (HU3MKE B OCHOBHOM MIKOJE BKJIIOYAIOT
MEXIIPEIMETHbIE IOHATUS U YHUBEPCAIbHbIE yueOHbIe AeHCTBUS (PErYIATUBHbIE, IO3HABATEIIBHBIE,
KOMMYHH-

KATUBHBIC).

MexnpeameTHble OHATUS

VYcinoBueM (GOpMHUPOBaHUS MEXKIPEAMETHBIX TOHATHHM, TakuWX, Kak cuctema, (akr,
3aKOHOMEPHOCTb, (DEHOMEH, aHalMu3, CUHTE3 SBJSETCA OBJIJCHUE OOYYarOIIMMUCS OCHOBAMHU
YUTATEIIbCKOM KOMIIETEHIIMN, MpUOOpEeTeHnEe HaBBIKOB pabOTHI ¢ HWHQOpManueHd, ydacTHe B
IIPOEKTHON JieATeNbHOCTH. B OCHOBHOHM IIKOJ€ MpojoikaeTcss padora 1mo (OPMUPOBAHUIO U
Pa3sBUTHIO OCHOB YMTATENIbCKOM KomnereHuu. OOyuaromuecs OBIaJeI0T YTEHUEM KaK CPeICTBOM
OCYILECTBJICHHUS] CBOMX JajbHEHIIMX IJIAHOB: MPOJODKEHUS O0pa3oBaHMs M CaMOOOpa30BaHMI,
OCO3HAHHOTI'O IUIAHWPOBAHUS CBOEIO aKTyaJbHOI'O M MEPCIEKTUBHOTO Kpyra YTEHHs, B TOM YHCJIE
JIOCYTOBOT'0, IMOATOTOBKM K TPYJAOBOH M COLMAIbHOW JESATENBHOCTH. Y BBIIYCKHUKOB OyaeT
chopmHpoBaHa NOTPEOHOCTh B CUCTEMATUYECKOM YTEHHM KaK CpPE/ICTBE MO3HAHMs MUpa U ceds B
TOM MHpE, TAPMOHU3AIMK OTHOLIEHWH yelloBeKa U OOIIecTBa, CO3JaHMM 00pa3za «HoTpeOHOro
OyIIyIIero».

[Ipu usyuenun puanku, o0ydaroumecss yCOBEPIIEHCTBYIOT IPUOOPETEHHbIE HABBIKU PabOThI
¢ uHpopmanued U momoaHAT uX. OHM CMOryT paboTaTb C TEKCTaMH, NpPeoOpa3oOBBIBATH U
UHTEPIPETUPOBATH COJAECPIKALIYIOCS B HUX MH(POPMAIUIO, B TOM YHCIIE:

*  CHUCTEMaTH3UpPOBaTh, COIOCTABIATh, aHAJIM3UPOBATh, 0000IIATh U HHTEPHPETHUPOBATH
MH(pOpPMALINIO, COJIEPKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBIICNATh TJABHYIO M H30BITOUHYIO HMH(OpPMAIMIO, BBIIOJHATH CMBICIOBOE CBEpPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIICH; TPEICTaBIATh MH()OPMAIUIO B CXKATOH cioBecHO! dopme (B BUIE
IUIaHa WM TE€3MCOB) M B HAIVIIHO-CUMBOJIMYECKON dopMe (B BUAE TaOIUL, TpadUYecKUX CXEM U
JUarpamm, KapT HOHSITUNA — KOHIENTYalbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TaOJIHIIBI, CXEMBI, AUAarPaMMBbl, TEKCTHI.

B xone uzydenus: Gpusuku, o0yyaromuecs: IpuoOpeTyT OIbIT MPOEKTHOM JEATENIbHOCTH KaK
ocoboit  (popmbl  yueOHOH pabOTHI, CIMOCOOCTBYIONICH BOCHUTAHUIO CaMOCTOSATEIHLHOCTH,

HMHUIOUATUBHOCTHU, OTBCTCTBECHHOCTH, IIOBBINICHHUID MOTHUBAIlUUM H 3(1)(1)GKTI/IBHOCTI/I y‘—IC6HOI>i



JESTENIbHOCTH; B XOJI¢ peallu3allid HMCXOJHOTO 3aMbIClia HAa MPAKTHYECKOM YpPOBHE OBJIANCIOT
YMEHHEM BBIOUPAThH aJIeKBATHBIE CTOSIIICH 3a/1aue CPe/ICTBA, MPUHUMATE PEIICHUS, B TOM YHCJIC U B
CUTyalusax HeompeneneHHOcTH. OHHM MOJydyaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTh K pa3paboTKe
HECKOJIbKUX BapUaHTOB PEIICHUH, K TTOMCKY HECTAaHAAPTHBIX PEIIeHUH, MOUCKY M OCYIIECTBICHUIO
HauOoJee MPUEMIIEMOTO PELICHHUS.

Perynsatusubie YV /I
1. YMeHue caMoCTOSTEIbHO ONPEAEIIATh eI 00yueHus, CTaBUTh U ()OPMYIIMPOBATH HOBBIE 33a]]a4n
B yueOe U MO3HaBaTeIbHOU AesTeIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH MMO3HABATEIbLHOU
JESTEIIbHOCTH.
2. YMeHHue caMOCTOATENbHO MJIAHUPOBATh MYTH JIOCTHKEHUS LI€JIeH, B TOM YHCIIe aJbTepHATUBHBIC,
OCO3HAHHO BRIOMPATh Hanbosee 3(hHEeKTHBHBIC CIOCOOBI pelICHHs YICOHBIX U TTO3HABATEIBHBIX
3ajad.
3. YMeHue COOTHOCUTH CBOU JACUCTBUS C IUITAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOIb
CBOEH JIEATEIILHOCTH B MPOLIECCE JOCTHIKEHUSI PE3yNIbTaTta, ONPENEsaTh CIIOCOOb! JEeHCTBUI
B paMKaXx IMPEJIOKEHHBIX YCIOBHI U TpeOOBaHU, KOPPEKTHPOBATH CBOU JCHCTBHS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTyaluen.
4. YMeHHe OLIEeHUBATh MPaBUIHHOCTH BBIMOJHEHUS y4eOHOM 3a7aun, cOOCTBEHHBIE BO3MOKHOCTH
€€ pelICHHUS.
5. Biianenne ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUSA
peIIeHUi U OCYIIEeCTBICHH] OCO3HAHHOTO BEIOOPA B y4eOHOM U TI0-
3HABATENBbHOU IS TEIbHOCTH.

ITo3naBarenwHbie Y'Y /]
6. VYmeHue onpenensATb TOHATHS, CO3[aBaTb OOOOIIEHMs, YCTAaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMpPATh OCHOBAHMSI W KPUTEPUM A KiIaccU(UKAIHH,
YCTaHABIMBAaTh  MPUYMHHO-CIEACTBEHHBIE  CBSI3M, CTPOUTh  JIOTUYECKOE  PaCCYXACHHE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, EAYKTUBHOE, TI0 aHAJIOTHUN) U J€JIaTh BHIBOIBI.
7. YMeHue co3naBaTh, MPUMEHSATh U MPEe0OpPa30BBIBATh 3HAKKW M CHMBOJIBI, MOJICTTH U CXEMBI IS
pelieHus yueOHbIX U MO3HABATENbHBIX 3a/1a4.
8. CMBICIIOBOE YTEHHE.
9. ®opMHUpOBAHUE U PA3BUTHE IKOJIOTUYECKOTO MBIIUICHUS,
YMEHHE MPUMEHSTH €T0 B II03HABATEIHbHONW, KOMMYHHUKATHBHOM,
COLIMATILHOM MPAKTUKE U MPOPECCHOHATHHON OPUCHTAIINH.
10. Pa3BuTre MOTHBALIUU K OBJIAJICHUIO KYJIbTYPO aKTUBHOTO
WCITOJIH30BAHUS CIIOBAPEH, CIIPAaBOYHUKOB H JIPYTUX TIOMCKOBBIX CHCTEM.

KommynukatusHble V'Y /]



11. YMeHue opraHu30BbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JCSTEIBHOCTD C YUUTEIIEM
U CBEPCTHHUKAMU; pabOTaTh WHAMBUIYAJIbHO M B TPYIIE: HAXOAUTH OOIIee pelIeHne U pa3peniarh
KOH(UIMKTBl Ha OCHOBE COIVIaCOBAaHUS TO3MLUMH M ydyeTa HUHTEpecoB; (HOpMYJIUPOBATSH,
apryMeHTHpOBATh U OTCTauBaTh CBOC MHEHHUE.
12. VYMeHue OCO3HAaHHO HCIOIb30BATH PEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeid
KOMMYHHUKAIIMH JUIS BBIPQKEHUS CBOUX UYYBCTB, MBICICH M TMOTPEOHOCTEW Ui TUIAHUPOBAHHS U
pEeryjsillud CBOEW JEATEIbHOCTH; BIAJCHUE YCTHOM M IHUCBMEHHOW pEYbl0, MOHOJIOIMYECKOM
KOHTEKCTHOW PEYBIO.
13. ®opMupoBaHHE U PAa3BUTHE KOMIETEHTHOCTH B 00JACTH MCIIOJIB30BaHMS HH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH.
[TpenmeTtHbIe pe3ynbTaThl 00y4YeHus (U3MKE B OCHOBHOM LIKOJIE.

MexaHnuecKkue siBJICHUS

BhINyCKHMK HAYUYUTCS:

* pacrio3HaBaTb MEXaHWYECKUE SIBJICHUS U OOBACHATH Ha OCHOBE HMEIOLIUXCA 3HAHUI
OCHOBHBIE€ CBOMCTBA MJIM YCJIOBHS IPOTEKAHUs ITHX SIBJICHUI: PABHOMEPHOE U PABHOYCKOPEHHOE
HOpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE IMaJieHHe Tej, HEBECOMOCTb, PABHOMEPHOE JIBUXKEHUE I10
OKPYXHOCTH, MHEPLIUS, B3aUMOICUCTBHE TEJ, Iepeaada AaBJICHU TBEPABIMU TEIAMHU, KUAKOCTIMHU
U ra3amu, aTMocepHOe JaBJeHHE, IUIaBaHUE TeJl, PaBHOBECHE TBEPIBIX Tel, KoyebdareiabHOe
JIBUJKEHHE, PE30HAHC, BOJIHOBOE JBUKEHUE;

* ONMCHIBATh M3yUYCHHbIE CBOWCTBA TEJ M MEXAHWYECKHE SIBICHUS, UCHONb3Yys (U3NUECKUe
BEIIMYUHBI: IyTh, CKOPOCTb, YCKOPEHHME, Macca Tejla, IUIOTHOCTb BEIIECTBA, CUJA, IABIICHHUE,
UMIyJIbC Tejla, KUHETUYecKas JHEprus, IOTeHIHalbHas »JHEprusi, MeXaHudeckas pabora,
MexaHndeckass MouiHocth, KIIJI mpocroro mexaHusma, cuiia TpEeHUsS, aMIUIMTyAa, NEPUOA U
4acToTa KojeOaHMH, JAJMHA BOJHBI U CKOPOCTb €€ pacHpOCTpaHEHUs; NMPU OMHMCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMUMH, X 0003HAUCHHS U €JUHULIBI H3MEPEHN,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIMYHUHAMU;

* aHAJIM3UPOBATH CBOMCTBA TEJl, MEXaHUYECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
3aKOHbI M TPUHLMIBL: 3aKOH COXPAaHEHMs DHEPrUU, 3aKOH BCEMUPHOIO TATOTEHMS,
paBHOAeWcTBYomas cuia, |, IT u 11l 3akonsl HeloToHa, 3aK0H coXpaHeHHUs UMIYyJbca, 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa; IpyU 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTEeMaTUYeCKOe BBIPAKECHUE;

* pa3u4aTh OCHOBHBIE NMPHU3HAKU W3YYEHHBIX (U3NYECKUX MOJIENIeH: MaTepuanbHas TOUKa,
WHEepLUalIbHas CUCTEMA OTCUETA;

* pemath 3aJaud, HUCHOJb3ys (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHHS HHEPruH, 3aKOH

BCEMHUPHOIO TATOTeHUs, npuHuun cyneprnosuuuu cui, |, |l u Il 3akonsr HbroToHa, 3akoH



COXpaHEeHMs UMITyJIbca, 3aKOoH | 'yka, 3akoH Ilackans, 3akoH Apxumena) v (GOpMyJIbl, CBSI3bIBAIOIINE
¢u3nueckue BeMUUMHBI (IIyTh, CKOPOCTh, YCKOPEHHME, Macca Tela, IUIOTHOCTh BEIECTBa, CHJIA,
JlaBJIEHUE, UMITYJIbC T€JIa, KUHEeTUYEeCKasi SHEPTrus, OTEHIMaIbHAs SHEPrusl, MeXaHu4eckas pabora,
MexaHuueckass MmomHocTs, KIIJ[ mpocToro mMexanumsma, cuiaa TPEHMsI CKOJIBKEHHSA, aMIUIMTYHA,
IEPHOA U 4aCTOTa KOJICOAHWH, IJIMHA BOJIHBI U CKOPOCTh €€ PaCHpOCTPAaHEHHUs1): HA OCHOBE aHAJIN3a
YCIIOBHSA 331a4M BBIJIENATH (PU3UUECKUE BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ pelIeHus], U
IIPOBOJIUTH PACYETBHI.

Buinycknux noayuum 603M0HCHOCHb HAYYUINLCA .

* UCNONIL308AMb 3HAHUA O MEXAHUYECKUX AGIEHUAX 8 NOBCEOHEBHOU JHCU3HU OJid 0DecneyeHus
bezonacnocmu npu obpawenuy ¢ npUOOPamu U MexXHUYeCKUMU YCmpoucmeamu, Oisl COXPAHeHus
300p06bs1 U COONOOEHUS HOPM IKONOUYECKO20 NOBEOEHUS 8 OKpYICaloujell cpeoe;

* NPUBOOUMDb NPUMEPLL NPAKMUYECKO20 UCNONb308AHUA PUULECKUX 3HAHUL O MEXAHUYECKUX
AGNEHUAX U  PUBUYECKUX 3AKOHAX, UCNOAb3068AHUSA BO300HOGIAEMBIX UCTMOYHUKOG HSHEpIUU;
9KOI02UUECKUX NOCIEOCNBULL UCCIe008aHUSL KOCMUYECKO20 NPOCMPAHCMEa;

* PA3IUYaAMsb SPAHUYbL NPUMEHUMOCIU PUBUYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWull XapaxKmep
@PYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU 3Hepeuu, 3aKOH COXPAHeHUs
UMNYIbCA, 3AKOH 8CEMUPHO20 MAOMEHUS) U 02PAHUYEHHOCb UCHONIb308AHUS YACMHBIX 3AKOHO
(3axon I'yka, 3akon Apxumeoda u op.);

s npuémam  noucka U QOpMYIUPOSKU  OOKA3AMENbCME  GblOBUHYMbBIX — 2unomes U
meopemu4ecKux 66160008 HA OCHOBE IMNUPUUECKU YCIMAHOBLEHHBIX (PaKmos,

* HAX0O0UMb A0EKBAMHYI0 NPEOJIONCEHHOU 3a0aye PU3UUeCKyI0 MoOeb, pa3peuams npodiemy
HA OCHOBE UMEIOWUXCS 3HAHUN NO MeXaHuKe ¢ UCNONb308AHUEM MAMeMamu4ecko2o annapamd,
oyeHusams peanbHOCMb NOJYYEeHHO20 3HAYEeHUs PUBUYECKOU GeTUUHDI.

TemnoBele siBIEHUS

BhINYyCKHMK HAYUUTCS:

* pacrio3HaBaTh TEIUIOBBIE SIBJIEHUS U OOBSICHATH HA OCHOBE MMEIOLIUXCSI 3HAHUW OCHOBHBIE
CBOMCTBa WM YCIIOBUSI MPOTEKaHUS 3TUX sBIeHUM: nuddy3us, u3MeHeHue oObEMa Ten mpu
HarpeBaHuu (OXJaXXACHUH), OONbIIas CKMUMAEMOCTh Ta3oB, Majas CKHMAeMOCTb JXKHAKOCTEH U
TBEPABIX TEJI; TEIJIOBOE PAaBHOBECHE, MCIAPEHHUE, KOHJEHCALMs, IIIaBICHUE, KPUCTAJIU3ALMS,
KUIIEHUE, BIaKHOCTh BO3/TyXa, pa3fIMYHbIe CIIOCOObI TEIJIoNepe1ain;

* ONUCHIBATh M3yUEHHBbIE CBOWCTBA TE€JI U TEIUIOBBIE SIBJICHUS, HUCHOJIb3ys (puU3nueckue
BEJIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS JHEPIUs, TEMIIepaTypa, YIeiabHas TEIUIOEMKOCTb
BEIIECTBA, YJeNbHAas TEIUIOTa IUIaBJIEHUS W MapooOpa3oBaHUs, yJelbHAas TEIUIOTa CrOpaHus

TOIIJINBA, KOS(i)(l)I/IHI/IeHT ITOJIE3HOT'O )ICfICTBI/IfI TCIIJIOBOI'0 ABUTAaTCIIA, IMPU OMHMCAHUW IIPABUIIBHO



TPaKTOBATh (PM3MUECKUI CMBICI UCIIOJIb3YEMBbIX BETMUMH, MX 0003HAUCHHS U €JMHULIBI H3MEPEHN,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

* AaHAJIM3UPOBATh CBOMCTBA TeEJ, TEIIOBBIC SBICHUS M IPOLIECCHI, HCIOJIB3Yys 3aKOH
COXPaHEHMsI SHEpPIMH; pPa3IuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U €ro MaTeMaTH4ecKoe
BBIPAKCHMUE;

* pa3yiM4aTh OCHOBHBIE IIPU3HAKU MOJEIICH CTPOCHMS I'a30B, JKUJIKOCTEN U TBEPABIX TEII;

* pemarhb 3a/1a4d, UCIIONb3Ys 3aKOH COXpPAHEHHUs YHEPTUU B TEIUIOBBIX Iporieccax, GopMyIbl,
CBsI3bIBarOIME (hPU3MUYECKHE BEJIMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSI SHEPrus, TEMIIeparypa,
yZenbHas TEIIOEMKOCTh BELIECTBA, YJeJIbHas TEIUIoTa IUIaBJIEHUS U apooO0pa3oBaHusl, yAeiabHas
TEIUIOTa CrOPaHUs TOIUIMBA, KO3((PHUIIMEHT MOIe3HOro NEHCTBHS TEIUIOBOTO JBUTATENIS): HA OCHOBE
aHalM3a yCJOBHUS 33Jaud BBIIENATH (DU3MYECKHE BEIMYMHBI U (HOPMYJIbI, HEOOXOMUMBIE IS €€
pelIeHus, U IPOBOIUTH PACUETHI.

BbanCKHMK noaYHunt 603MONCHOCHb HAYYUIMbCA.

* LUCNONB308AMb 3HAHUS O MENJI0BbIX ABNEHUAX 6 NOBCEOHEeBHOU MHCU3HU Olisl 0becneyeHus.
bezonacnocmu npu obpaweHuu ¢ npudOPaAMU U MEeXHUYECKUMU YCMPOUCmeamu, OJisl COXPAHEeHUs
300p06bsi U COONIOOEHUS HOPM IKONOSUUECKO20 NOBEOeHUs 6 OKpydcarowell cpeoe; npusooums
npumMepsvl IKOI0SUHECKUX nociedcmeuti pabomul oOsucameneti eHympeHne2o ceopanus (/{BC),
MENI0BbIX U 2UOPOINEKMPOCAHYULL,

* IPUBOOUMDb NPUMEPbI NPAKIMUYECKO20 UCNONb308ANHUA (DUUYUECKUX 3HAHULL O Menio8blx
ABNEHUSX,

* Pa3IUNAMb 2PAHUYLL NPUMEHUMOCTU (PUULECKUX 3AKOHO8, NOHUMAMb 6Ce0OWULl Xapaxkmep
@yHOameHmanvbHblX uU3ULeCKUX 3aKOHO8 (3AKOH COXPAHEHUsI IHepeUU 6 MeNn08bIX NPoyeccax) u
02PAHUYEHHOCTb UCNOIb308AHUSA YACHBIX 3AKOHO8,

* npuémam  noucka U - QOpPMYIUPOKU  OOKAZAMENbCME  GbLOGUHYMbBIX — 2unomes U
MeopemuyecKux 6bl80008 Ha OCHOBE IMNUPULECKU YCMAHOBIEHHBIX (YaKMOos;

* HAXOOUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue YUUUeCKYI0 MOOeb, pa3-peuams npoodiemy
Ha OCHOBe UMEIOWUXCA 3HAHULL O MENI08bIX SGIEHUAX C UCNONb308AHUEM MAMEMAMUYecKo2o
annapama u OYeHUu8amb PeaibHOCHb NOLYYEHHO20 3HAYCHUSL (PUULECKOU GeTUYUHDL.

DNEeKTPUUECKUEe U MarHUTHBIE SBIICHUS

BI)IHVCKHI/IK HAY4YIHUTCA:

® pacCrio3HaBaTb JJICKTPOMArHUTHBIC ABJIICHHUA U 00BACHATL HAa OCHOBE UMCIONINXCA 3HAHHI
OCHOBHBIE CBOMCTBa MU YCJI0BUS MPOTCKAHUSA ITUX SIBIICHMI: QJICKTpHU3alus TCII, BBaHMOﬂeﬁCTBHC
3apsaa0B, HArp€BaHUC TIPOBOJHHWKAa C TOKOM, BBaHMOI[Cf/'ICTBPIC MAaroviToB, OSJICKTPOMArHuTHAasd
WHIYKIOWA, )ICfICTBPIC MAaramMTHOI'O I1OJIA Ha IPOBOJAHHK C TOKOM, Hp?[MO.]'IPIHCfIHOG pacrnpoCTpaHCHUC

CBCTA, OTPAXKCHUC U MIPCIIOMJIICHUEC CBETA, JUCIICPCUA CBETA,



* ONUCHIBATh M3YYCHHBIE CBOWCTBA TEJI U AJIEKTPOMATHUTHBIC SIBIICHUS, UCIIONIB3Ysl (pH3UUecKue
BEJIMYUHBI: AJICKTPUYECKUN 3apsii, CHJIa TOKa, JJIEKTPUUECKOE HAMNpPsHKEHHUE, JJIEKTPUUECKOE
COIPOTHUBIIEHUE, YJIEIbHOE COMPOTHUBIIEHUE BElIeCTBa, paboTa TOKa, MOUIHOCTh TOKa, (OKYyCHOE
paccTosHUE U ONTUYECKas CUJjla JIMH3bIL; TP OMKMCAaHUH MPAaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICIT
UCIIONIb3YEMBIX BEIIMYUH, HMX OOO3HAYCHUS W CIWHUIBI W3MEPEHUS; YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DM3HUECKYIO BEIHUMHY C JPYTHMH BETUYHHAMU;

* AHAJIM3UPOBATH CBOMCTBA TeEJ, JJICKTPOMATHUTHBIC SBJICHHUS M TIPOLECCHI, HCIOIb3YS
busnyecKre 3aKOHbBI: 3aKOH COXPaHEHUs 3JIEKTPUUYECKOTo 3apsna, 3akoH Oma Juis yyacTKa Lemu,
3akoH J[xoyns — JleHua, 3aKOH MPSIMOJIMHEMHOIO pacHpOCTpaHEHUs CBETa, 3aKOH OTPaXKECHHS
CBETa, 3aKOH INPEIOMJICHHUS CBETA; MPH 3TOM PA3JIM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

* pemiath 3aJa4yM, UCIHOJNIb3yd (pusmueckue 3aKoHbl (3akoH Oma I y4yacTKa IIeNH, 3aKOH
Jxoyns — JleHna, 3aKOH TPSIMOJIMHEMHOTO PaclpOCTpAaHEHHUsS CBETa, 3aKOH OTPaKEHUs CBETa,
3aKOH MPEJIIOMJICHHUS CBeTa) W (HOPMYIIBI, CBS3BIBAIONINEC (DU3UYCCKUE BEIWYMHBI (CHJIA TOKA,
AIIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUYECKOE COINPOTUBICHHE, YJECIBHOE CONPOTHUBIICHUE
BellecTBa, paboTa TOKa, MOIIHOCTh TOKa, (DOKYCHOE PpACCTOSHHUE M OINTHUYEeCKas Cuja JIMH3BI,
dopMynbl pacuéTa ANEKTPUYECKOTO COMPOTHUBICHUS IMPHU IOCIEIOBATEIFHOM U MapalljieIbHOM
COCIMHEHUH TIPOBOIHUKOB); HA OCHOBE aHAJIM3a YCJIOBUS 33]]a4d BBIACIATh (PU3NYICCKHE BEITUIHMHBI
1 GOpMYJIbI, HEOOXOIUMBIC JIS €€ PEIICHUS, U TPOBOANTH PaCUETHI.

BbanCKHMK NOJYHYUN B03MONCHOCNIL HAYYUMBCA .

* UCNONB308aMb  3HAHUAL 00 INEKMPOMASHUMHBIX SGICHUSX 6 NOBCEOHEGHOU JICUSHU OISl
obecneyenuss 6e30nacHOCmU Npu 0Opawjeruy ¢ npUObOPAMU U MEXHUYECKUMU YCMPOUCmeamu, 0
CoxXpanenust 300pP08bsi U COONOOEHUsL HOPM IKOTIO2UUECKO20 NOBEOeHUsl 8 OKpYJicarowell cpeoe;

* IPUBOOUMb  NPUMEPbL  NPAKMUYECKO20 — UCHONb306AHU  (DUBUYECKUX — 3HAHULL O
INEKMPOMACHUMHBIX SGNEHUSIX;

* PABIUYAMb 2PAHUYLL NPUMEHUMOCIU (PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OUUll XapaKmep
PYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUs 2NeKMPUHEeCKo20 3apsaod) U O2PAHUYEHHOCHIb
UCNONb308AHUS YACMHBIX 3aKOH06 (3akon Oma 071 yuacmka yenu, 3akou [icoyasi — Jlenya u op.);

* npuémam nocmpoeHus @usuiueckux mooenetl, NOUCKA U DOPMYIUPOSKU OOKA3AMENbCME
BLIOGUHYMBIX 2UNOMeE3 U MEeOPemuyecKux 6bl80008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX
Gpaxmos;

* HAX0OUMb A0EKBAMHYI0 NPEOJIONCEHHOU 3a0aye PuU3UUecKy0 MoOeb, pa3peuams npodiemy
H4 OCHOBe UMENWUXCA 3HAHULL 00 JNeKMPOMASHUMHBIX — SAGIEHUAX C  UCHOIb308AHUEM
MAMeMamuyecKkoeo annapama U OoyeHusams pealbHOCMb NOJYYEHHO20 3HAYEHUs. (DU3UYecKoll

6e/IUYUHbL.



KBauToBrie siBiIeHus

BuIDYCKHHUK HAYYUTCA.

* pacro3HaBaTh KBAHTOBBIC ABJICHUSI U OOBACHATH Ha OCHOBE MMEIOIIMXCSI 3HAHUN OCHOBHBIE
CBOMCTBAa WMJIM YyCIOBUS NPOTEKAaHUS OTUX SBICHUI: €CTECTBEHHas U HCKYCCTBEHHas
PaANOAKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHYATOTrO CIIEKTPA U3ITYUCHUS;

* ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, UCTOIb3Ysl (PU3NUCCKUE BEIUUHHBI: CKOPOCTH
AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, MEPUOJ] MOJypacraja; mpu OMHUCAHUU
MPABUJIBHO TPAKTOBATH (PU3UYECKUI CMBICI UCIIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUECHHUS U €AMHUIIBI
U3MEpEHUS; yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BETUIHHEI;

* aHAJIM3UPOBATh KBAHTOBBIC SBJICHUS, HUCIOJB3Ysl (DM3MUECKUE 3aKOHBI U TOCTYJIATBI: 3aKOH
COXPAaHEHUS PHEPIrHH, 3aKOH COXPAHEHMsS DIIEKTPUUYECKOIrO 3apsijia, 3aKOH COXPAHEHHUS MacCOBOTO
qrclia, 3aKOHOMEPHOCTH U3TYUYEHHS U MOTIIONIEHUS CBETa aTOMOM;

* pa3nyaTh OCHOBHBIC MPU3HAKU TUTAHETAPHON MOJEIH aTOMa, HYKJIIOHHOM MOJENId aTOMHOTO

AApa;

¢ IPpUBOAWUTL IIPUMEPLI IPOABJICHHUA B IHIPUPOAC W  IPAKTHYCCKOIO HCIIOJb30BAHUSA
PAAOAKTUBHOCTHU, AACPHBIX U TCPMOAACPHBIX peaKHI/IfI, JIMHEHYaThIX CIICKTPOB.

Buinycknux noayuum 803M0HCHOCIb HAYYUIMLCA.

* UCNONIBL308AMb NONYHUEHHblE 3HAHUS 8 NOBCEOHEBHOU JHCUSHU NpU obpawjeHuu ¢ npubopamu
(Cuémuux UOHUBUPYIOWUX Hacmuy, 003uUMemp), O COXPAHEHUsl 300P08bsi U COONOOeHUs HOPM
9KOI02UUECKO20 NOBEOeHUs 8 OKpYdcaloujell cpeoe;

* COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX A0€ep € OepeKmom Maccwl;

* IPUBOOUMDb  NPUMEPLL  GIUAHUS  PAOUOAKMUBHBIX UTYYEHULl HA  JICUBble  OP2AHUMBL,
NOHUMAMb NPUHYUN 0eliCBUsL 003UMempa,

* NOHUMAMb  IKOoNO2UYecKUe npobiembl, BO3HUKAIOWUE NPU UCHONb30BAHUU — AMOMHbIX
NEKMPOCMAHYUL, U NYMU peuenus SMux npooaem, nepcneKmusbl UCHOIb308AHUS YNPABIAEMO20
mepmosi0epHo2o cunmesd.

DeMeHTBl aCTPOHOMHUU

BrninyckHUK Hay4YHUTCS !

* pa3uyaTh OCHOBHBIE TPU3HAKKW CYTOYHOTO BpaIleHUs 3BE3MHOTO HeOa, nBkeHus JIyHBI,
CoJHIIA M TIJITAHET OTHOCHUTEJIHLHO 3BE3;
* IOHUMATh PA3JINYUS MEXKIY FeIHOLIEHTPUYECKON U T€OLIEHTPUYECKON CUCTEMAaMU MHUpa.

Boinycknux noayuum 603M0ICHOCHb HAYHUMBCAL.




* yKazvleamsv obOwjue ceouUCmea U OMaUdus NIaHem 3eMHOU 2PYNNnbl U HIAAHeM-CUSaHMO8;
manvix men Conaneunou cucmemsl U OOTLUIUX NIAHEM, NOTb308AMbCI KAPMOU 36630H020 Heba npu
HAOII00eHUAX 36E30H020 Heba,

* pa3IUYAmMb OCHOBHblEe XAPAKMEPUCIUKU 36€30 (pazmep, yeem, memnepa-mypa), COOmHOCUm»
ysem 36e30bl C €€ memMnepamypot,

¢ pas3jin4aThb r'MIoTE3bl O MPOUCXOKIACHUN CoJIHEYHOM CHCTEMBI
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PA3JEJ Il. COOEP’)KAHUE

®u3uka U punvdecKue MeToabl U3yUeHUS MPUPOIBI

Odusuka — Hayka o npupone. HaGmonenue u onucanue ¢uznueckux spieHuil. M3mepenue
¢u3nueckux BenuMunMH. MexayHapoaHas cucrema equHui. Hayunelii metox mo3Hanus. Hayka u
TEXHHKA.

Mexannuyeckue siiiennsi. Kmnemaruka

Mexanuueckoe aBuwkenue. Tpaektopus. Ilyte — ckangpHas BenuuuHa. CKOpoCcTh —
BEKTOpHas BeJMYMHA. MoOaynab BEKTOpa CKOpPOCTH. PaBHOMEpHOE HPSAMONIMHENHOE IBUKCHMUE.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO ABIKEHHS. [ paiiku 3aBUCUMOCTH ITyTH U MOJYJISi CKOPOCTH OT
BPEMEHU JIBUKEHUS.

YckopeHrne — BeKTOpHasi BenTu4nHa. PaBHOYyCKOpEeHHOE MpsSMOJIMHEHHOE IBIKeHue. ['paduku
3aBUCHMOCTH IYTH M MOAYJIS CKOPOCTHM PaBHOYCKOPEHHOIO IPSMOJIMHEHMHOTO [BHKEHHS OT
BPEMEHU JBHKEHUs. PABHOMEPHOE ABUKEHUE IO OKPYKHOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

JInHAMHKA

WNuepuusa. MueptHocts Ten. IlepBwiii 3akoH Hbprorona. BzaumopeiictBue Ten. Macca —
ckaysipHas BenuuuHa. I[lnotHocTe BemiectBa. Cuila—BeKTOpHas BelduM4MHA. BTopoil 3akoH
Herorona. Tperuii 3akon HeroToHa. J[BH>KEHUE U CHIIBIL.

Cuna ymnpyroctu. Cuna tpenus. Cuna TsKeCTH. 3aKOH BCEMUPHOTO TsAroteHus. LleHTp
TSAKECTH.

Hasnenune. AtmochepHoe napienue. 3akoH Ilackansa. 3akoH Apxumesna. YciaoBue IjaBaHUs
TeJ.

VYcnoBus paBHOBECHS TBEPIOTO TEA.

3aKOHBI COXPAHEHHMS MMIIYJIbCA H MEXaHHYEeCKO# JHepruu. MexaHn4yeckne KoJie0aHusi U
BOJIHBI

Nmmynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHHE.

Kunernueckas sueprusi. PabGora. IlorennmanbHas 3Heprus. MomHOCTb. 3aKOH COXpaHEHUs
mexaHuueckoil sHeprum. Ilpocteie Mexanusmbl. Koadduuument nonesnoro aevicteus (KITH).
Bo0300HOBIIsSIEMbIE HICTOUHUKHU HEPTUH.

Mexanndeckue koseOanus. Pe3onanc. Mexanuueckue BOJHBL 3BYK. lcmosib3oBaHue
KOJIeOaHW B TEXHHKE.

CTtpoeHue u cBoiicTBa BellecTBa

Crpoenne BemectBa. OmNBITBHL, JOKA3bIBAIOIINE ATOMHOE CTPOEHHE BELIECTBA. 1€IIOBOE
JBIDKCHHE W B3aWMOJICHCTBUE YACTHI[ BEIIECTBA. ATperatHple COCTOsHHS BeriecTBa. CBoWCTBa

ra3oB, )KUJAKOCTEW U TBEPABIX TEI.



TemoBbie siBJICHUS

TernoBoe paBHOBecue. Temneparypa. Buytpennss sueprus. Pabora u Tenonepenaya. Bus
termmonepenayn. KosmuectBo Ttemnotel. Hcenmapenume u konaeHcauus. Kunenwe. BiaxnocTh
Bo3nyxa. [ImaBnenue u kpucramumszanus. 3aKOH COXPaHEHUS! YHEPTUU B TEILJIOBBIX ITPOLIECCAX.

[IpeoOpaszoBanust sHEprun B TeroBbIX MammHax. KIIJ[ TemnoBoit MamuHbl. DKOIOTHYECKHE
IpO0JIEMBI TEIJIOIHEPTETHKU.

DJIeKTpUYecKHe siBJICHUSI

DNeKTpu3anus Tel. OJIEKTpUYECKUuM 3apsia. JBa BuAa SJIEKTPUYECKUX 3apsA/IoB. 3aKOH
COXpaHEHUs AIEKTPUUECKOro 3apsaa. dnekrpuyeckoe noie. Hanpsoxkenue. Konpencarop. DHeprus
AEKTPUYECKOTO IOJIA.

[TocTostHubil  3nexTpuueckuit  Tok. Cumiia  Toka.  DJIEKTPUYECKOE  COMPOTHUBIICHUE.
OneKkTpuueckoe HamnpspkeHue. [IpoBOJHMKM, AMAJIEKTPUKU U TOJYNPOBOAHUKH. 3akoH Oma aiis
y4acTKa JJIeKTpudeckoil nenu. PaboTa M MOLIHOCTH 3NEKTPUYECKOro Toka. 3akoH [Dkoynsa —
Jlenua. IIpaBuiia 6e30macHOCTH MpU pabOTE C UICTOUHUKAMM 3JIEKTPUUYECKOTO TOKA.

MarHuTHble siBJIeHUs

[TocTostHHbIe MarHuThl. B3auMopeiicTBue MaroHuToB. MaruutHoe nosie. MarHuTHOE 10JIE TOKA.
JleficTBe MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

DneKTpoMarHuTHast UHAYKIUA. DieKTporerneparop. Tpanchopmarop.

JJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJTHBI

DNeKTPOMarHuTHHIE KOJIeOaHMs. DIIEKTPOMArHUTHBIC BOJIHBI. BiHsHHE 3IEKTPOMArHUTHBIX
W3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI.

[IpuHOAIIBI paIOCBA3U U TEIIEBUICHMUS.

CBer — nanexTpoMarHuTHas BoJiHa. lIpsAMonuHeliHoe pacnpocTpaHeHue cera. OTpaxkeHue u
npesnomMienue ceera. [nockoe 3epkano. JIna3el. DOKyCHOE pacCTOSIHUE U ONTUYECKAst CUIIA JIMH3BL.
OnTuueckue npudopsl. Jucnepcus ceera.

KBanToBble siBJICHUSA

Crpoenne aroma. [Inanerapnas monens atoMa. KBantoBble moctynatel bopa. JInneliyarsie
cnekTpel. AToMHOe si7po. CocTaB aToMHOTO spa. SnepHblie cuibl. Jledhekr macc. DHeprus cBs3u
ATOMHBIX si7iep. PainoakTUBHOCTh. METOIbl PErUCTpaIluU SACPHBIX U3ITYUYECHHI. S 1epHbIe pEaKIH.
Snepuslii peaktop. TepmMosiiepHbIE peaKkuu.

BnusiHue paauMoaKkTHBHBIX HM3TYYEHUH Ha JKMBBIE OpPraHU3MbI. DKOJOTHYECKHEe MpoOIeMbl,

BO3HHUKAIOMIUEC TPHU UCTIOJIb30BAHUN aTOMHBIX BHCKTpOCTaHHHﬁ.
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Ctpoenue u 3Bo0ONUA Beesiennoi
I'eonienTpryecKas U reTMoIeHTpUYEeCcKasi CUCTEMBI Mupa. Du3ndeckas Ipupo1a HEOSCHBIX Tell
Conneunoit cuctemsbl. [lpoucxoxaenue ConHeuHnor cucrembl. @uszmdeckas npupona ConHua u

3B&311. CTpoenue Beenennoit. DBosntonus BeeneHHoil.
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PA3JIEJI I11. TEMATHUYECKOE IINTAHMPOBAHUE

Ne Tema KOJIMYECTBO YACOB 0 KJIACCAM 0 KAKI0M
11011 TeMe
7 KJ1acc 8 kaacce 9 kaacc
1 ®dusznka U HPU3HIECKHUE METOIBI 4
U3YYCHHS TPUPOJIBI
2 MexaHndecKue SIBICHUS 57 54
3 TermnoBnie ABICHUS 6 23
4 DIIEKTPUUECKUE ¥ MAaTHUTHBIC SIBJICHUS 45 25
5 KBanToBble s1BaeHUS 15
6 Ctpoenue u 3Bosronus Beenennoit 5
Pesepr 1 3
UTOI'O 68 68 102




