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[Tnanupyemble pe3yabTaThl OCBOCHHS yueOHOTO rpeamera «Pu3nkar»

B nmporpamme no ¢usuke 11 7- 9 Ki1accoB OCHOBHOM ITKOJIBI, COCTABICHHOM Ha OCHOBE (pemepaabrHOTO
TOCYJapCTBEHHOTO O0pa30BaTEeNbHOIO CTaHIAPTa, OIpeneNieHbl TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

JIMYHOCTHBIMU pe3yabTaTaMHi 00y4YeHUs! (PU3UKE B OCHOBHOM ILIKOJIE SIBJISTIOTCS:

1) chopMUPOBAaHHOCTh MMO3HABATEIBHBIX MHTEPECOB, MHTECIUICKTYAILHBIX W TBOPYECKUX CIOCOOHOCTEH
yyaimxcs;

2) yOEKICHHOCTh B BO3MOXKHOCTH TMO3HAHHS PUPOJIBI, B HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAHHUS
TOCTIDKEHUH HAayKM W TEXHOJOTMH IS JalbHEHIIEro pPa3BUTHS YEIOBEYECKOTO OOIIECTBA; YBaXKEHUE K
TBOPIIAM HAYKH M TEXHUKHU; OTHOIICHHE K (PU3UKE KaK AJIEMEHTY OOIIeUeI0BEYECKOM KYIbTYpHI;

3) caMOCTOSTEIBHOCTh B IPUOOPETCHUH HOBBIX 3HAHHI M IPAKTHYSCKUX YMCHHUIA;

4) rOTOBHOCTh K BBIOOPY JKH3HEHHOIO IYTH B COOTBETCTBUU C COOCTBCHHBIMH HWHTEpPECAMU W
BO3MOXKHOCTSIMU;

5) MoTuBalMs 00pa30BaTENbHON JEITEILHOCTH MIKOJIBHIUKOB Ha OCHOBE JJMYHOCTHO OPHUEHTHPOBAHHOTO
[I0/IX0/13;

6) GbopmHpoBaHKE I[IEHHOCTHOTO OTHOIICHHWS JAPYr K JpPYyry, YYUTEI0, aBTOpaM OTKPBITHH U
M300peTeHuH, pe3ylbTaTaM 00yueHUsI.

MeTtanpeaMeTHBIMU pe3ybTaTaMu o0yueHus: GU3MKe B OCHOBHOM LIKOJIE SIBISIOTCS:

1) oBnajicHHe HaBBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHUS HOBBIX 3HAHWM, OpraHU3alUH y4eOHOM
NEeSTEIbHOCTH, IIOCTAHOBKU L€JeH, IUJIAaHUPOBAHUS, CAMOKOHTPOJS U OLEHKHU pe3ylbTaToB CBOEH
NeSTeNIbHOCTH;, YMEHUEM MPEABUACTh BO3MOXKHbBIE PE3YIbTaThl CBOUX JICHCTBUI;

2) MOHMMAHUE pa3IMYAA  MEXKIYy HUCXOIHBIMH (akTaMM W TUIOTE3aMH ISl HUX OOBSCHEHHS,
TEOPETUYECKUMH MOJICIISIMU U pealbHbIMU 00BEKTAaMU; OBJIaJICHUE YHUBEPCATbHBIMY Y4eOHBIMH JACUCTBUSIMU
Ha IpUMepax T'MIoTe3 A OObSICHEHUSI U3BECTHBIX (PAKTOB M AKCHEPUMEHTATIbHON MPOBEPKU BbIABUTAEMBIX
TUIOTE3, pa3pabOTKH TEOPETUUECKUX MOJIETICH MPOLIeCCOB WK SBICHUIA;

3) popMupoBaHUE yMEHUI BOCIIPHHUMATS, IEPepadaThiBaTh U NPEABSIBIATH HHOOPMALIUIO B CIIOBECHOH,
o0pa3HOi, cHUMBOJHYECKON (opMax, aHAIM3HPOBATh U MepepadaTbiBaTh MOJYUYEHHYIO HH(OpMAIUI0 B
COOTBETCTBUM C IIOCTAaBJICHHBIMU 3aJjauaMH, BBIJCJIATH OCHOBHOE COJEp)KAaHME IPOYUTAHHOIO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

4) npuoOpeTeHne OMbITa CaMOCTOSITENILHOTO IOWCKa, aHanu3a u oTOopa wuHpOpMaUH ¢
UCTOJb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTMHA JJs peLIeHUs
MI03HABATENIbHBIX 33/1a4;

5) pa3BuUTHE MOHOJIOTUYECKON U THATOTHYECKOW PEUH, YMEHUI BBIPaKaTh CBOU MBICIH U CIIOCOOHOCTH
BBICIIYIINBAaTh COOECEAHMKA, TIOHUMATh €ro TOYKY 3PEHHUs, IpHU3HaBaTh MPaBO JPYroro 4ejoBeKa Ha MHOE
MHEHHUE;

6) ocBOcHHE MPHEMOB JICHCTBHI B HECTAHIAPTHBIX CHTYAIHSIX, OBJIAJCHUE IBPUCTUICCKUMH METOIaMH
peleHust npooiem;

7) bopMupoBaHHe yMeHHUI pabOTaTh B TPYIIE C BBIMOJHEHHEM pa3JIMYHBIX COLHATBHBIX POJICH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IVISAJIbI U YOEXKACHUSI, BECTH IUCKYCCHIO.

8) ucnonb30BaTh HHPOPMALIUIO U3 TEKCTA U BO3MOXKHOCTH, YYaCTBOBATh B COLMATIBHOMN JKH3HH.

9) HaXOIUTh U U3BJIEKATH HH(POPMAITHIO.

10) uHTErpUpOBaTh HHTEPIPETUPOBATH HH(DOPMAIIHIO.

11) ocMBICIMBATH M OIIEHUBATH COIEPIKaHUE U POPMY TEKCTA.

12) BbIpa0OaThIiBaTh, OIICHUBATH W COBEPIICHCTBOBATH WJEH, HANpPaBICHHBIE Ha MOJyYeHHE
WHHOBAIIMOHHBIX M 3(P(PEKTUBHBIX PEIICHH, HOBOIO 3HAHUS B IPOLECCE PELICHHUs] €CTECTBEHHOHAYYHBIX U
MaTeMaTUYeCKUX MpoOIIeM.

[TpeameTHBIMU pe3ynbTaTaMu 00y4YeHHs (PU3HUKE B OCHOBHOM IIKOJIE SBIISIOTCS:
BbINYCKHUK HAYYHTCS:

1).cobmonate mpaBuia 0€30MacHOCTH W OXpaHbl TpyAa MpU pabore ¢ yd4eOHbIM U JabOPaTOPHBIM
00opynoBaHUEM;

2).MIOHUMATh CMBICI OCHOBHBIX (DHU3MUYECKUX TEPMHUHOB: (U3HUYECKOE Teno, (HU3UYECKOE SIBICHUE,
¢busnyeckas BeJINYMHA, €IUHHUIIBI U3MEPEHUS;

pacro3HaBath MpooJIeMbl, KOTOPbIE MO>KHO PEIIUThH MPU NOMOIIM (PU3UUYECKUX METOJI0B; aHAIU3UPOBAThH
OTACJIbHBIC 3TAallbl MIPOBCACHUA I/ICCJIGIIOBaHI/Iﬁ U UHTCPHPCTUPOBATDH PC3YJIbTATLL HaGHIO,HeHI/Iﬁ U OIIBITOB,

3).CTaBUTh OIBITBI IO HCCIEAOBAaHUIO (PU3MUECKUX SBICHUH WM (PU3MUECKUX CBOWCTB Ten 0Oe3



WCTIOJIb30BAHUS MPSMBIX H3MEPEHHI; TPH 3TOM (OPMYIHPOBAThH MpolIeMy/3a1ady y4eOHOro SKCIIEPUMEHTA;
coOMpaTh YCTaHOBKY U3 IIPEI0KEHHOT0 000pYyJOBaHUS; IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.

4).IOHUMATh POJIb HKCIIEPUMEHTA B OJYYCHUU HAYYHOU HH(POpMALIUY;

5).IpOBOUTH MpsIMbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH: BpPEMs, PacCTOSHUE, Macca Tena, 00beM, cuia,
TemIeparypa, aTMoc(hepHoe JaBICHHE, BIAKHOCTh BO3JyXa, HANPsDKEHHE, CUila TOKA, PaaUallMOHHBIN (OH
(c MCHONB30BAHMEM JI03UMETpaA); IPU ITOM BBIOMPATh ONTHMAJIbHBIN CIIOCOO M3MEPEHUS U HCIIOJIb30BaTh
IIPOCTEUIINE METOABI OLICHKH ITIOIPEIIHOCTEN U3MEPEHUM.

6).MpOBOAMTE MCCIEJOBAHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C MCIIOJIB30BAaHUEM MPSAMBIX
W3MEPEHUI: pU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJIYYEHHOW 3aBHCHMOCTH
(bu3n4ecKUX BEJUYMH B BUJE TAOIUI] U TpaUKOB, A€1aTh BBIBOABI [10 pE3ybTaTaM HCCIEI0OBAHNUS;

7).IPOBOAMTH KOCBEHHBIE M3MEpEHUs (DM3NYECKUX BEIWYHMH: TPHU BBINOJHEHUH M3MEpPEHHH coOupaTth
HKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEAysl MPEATIOXKEHHONM MHCTPYKIHMH, BBIYUCIATh 3HAUEHUE BEJIUYUHBI U
aHAJIM3UPOBATH IOJTYYEHHBIE PE3YJIbTAThI C YUETOM 331aHHON TOYHOCTH U3MEPEHUI;

8).aHaNM3UpPOBaTh CUTYaLUU IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSIBICHUE
M3YYCHHBIX (PU3UYECKUX SBJICHUN WIM 3aKOHOMEPHOCTEH M NPUMEHATHh HMEIOLIUecs 3HaHWA IS UX
OOBSACHEHHS;

9).nOHMMATh NPUHLUIBI JEHCTBUS MalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHUs B IOBCEHEBHOM KU3HU;

10). ucrosib30BaTh NPU BBINOJIHEHUH YYEOHBIX 3a/lad HAy4HO-TIOMYJIPHYIO JIMTEPATYPY O (PU3NUYECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHET.

BbINYCKHUK MOJY4YUT BO3MOKHOCTh HAYUYHUTHCS:

1).0co3HaBaTh LIEHHOCTh HAYYHBIX HCCIIEAOBaHWM, posib (PU3MKM B paACIIUPEHUM IpeICTaBIeHUl 00
OKpY>KaIOIlleM MUPE U €€ BKJIaJ B YJIy4IlIEHUE KaueCTBA KU3HU;

2). UCII0JIb30BaTh MIPUEMBI ITOCTPOEHUS (PU3MUECKUX MOJeNel, MoOUCcKa U (HOPMYIUPOBKHU J0KA3aTEILCTB
BBIJIBUHYTBIX TUTIOTE3 M TEOPETHUYECKUX BBIBOIOB HA OCHOBE AIMITMPHUYECKU YCTAHOBJICHHBIX (DAKTOB;

3).cpaBHUBaTh TOYHOCTb W3MEPEHUs (U3NYECKMX BEIMYMH [0 BEJIWYMHE HUX OTHOCHTEIbHOMN
MOTPEIIHOCTH MIPU NPOBEICHUU MPSIMbIX U3MEPEHUI;

4).caMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE H3MEPEHHUs] M HCCIEOBaHUS (U3NYECKUX BEIUYUH C
HCIOJIb30BaHUEM PA3IMYHBIX CIIOCOO0B M3MEpEeHUs (PU3MUECKUX BEIMYMH, BEIOMPATh CPEJCTBA U3MEPEHUS C
y4eTOM HEOOXOJMMON TOYHOCTHM M3MEpPEHMH, O0OOCHOBBIBaTH BHIOOp cCroOcOOa W3MEPEHUus, aJeKBATHOTO
MIOCTaBJIEHHOM 3a/1a4e, IPOBOAUTH OILIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB;

5).BocripyHUMaTh MHGpOpMAIHIO (U3MUECKOT0 COJAEp’KaHWs B HAay4yHO-TIOMYJSPHOM JuTeparype U
CpeICTBaX MaccoBOW HMH(MOpPMAlMK, KPUTHUECKU OIEHMBATh MOJIYYEHHYIO HH(OPMALIMIO, aHAIM3UPYS €€
cojiep>KaHue U JaHHble 00 UICTOUYHUKE HH(OpMaIuy;

6).co3maBaTh COOCTBEHHBbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS O (U3NYECKUX SIBJICHUSX HA OCHOBE
HECKOJIbKUX MCTOYHMKOB HH(OpMAIMM, COMPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluell, yduThIBas
0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexann4yeckue siBJIeHHs
BbinycKHHUK Hay4YuTCs:

PacIrio3HaBaTb MCXaHUYCCKHUEC ABJICHUA U 00BACHSTH HA OCHOBE NMCHOIIIUXCA 3HAaHUH OCHOBHEIE CBOMCTBA WU
YCIIOBHSI TPOTEKAaHWs JTUX SABICHUWA: pPABHOMEPHOE W HEPABHOMEPHOE JIBHJKEHHE, DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIBHOCTh MEXAaHWYECKOTO MABMXKEHHUS, CBOOOIHOE
nmaacHue TCJI, PAaBHOMCPHOC MABHIKCHUC II0 OKPYXHOCTH, HWHEPLMA, BSaHMOHeﬁCTBHe TCJI, PCAKTHBHOC
JBUKEHHE, TIepeiada JaBIeHU TBEPAbIMU TEIaMHU, KUAKOCTIMHU U Ta3aMu, aTMOC(hepHOe JaBJIeHUE, TUTABaHHE
TCJI, PABHOBCCHUEC TBCPABIX TCJI, HMMCIOIIHUX 3aKPCIUVICHHYIO OCh BpalICHUA, KoJIeOaTenpHoe JBHKXCHUC,
pE30HaHC, BOJIHOBOE JBUKEHHE (3BYK);

1).onuchIBaTh U3yuyeHHBIC CBOMCTBA TNl U MEXAHMUYECKUE SBICHUS, UCTOIb3yS (PU3NUSCKUE BEITMUNHBI:
MyTh, TIEPEMEIICHHEe, CKOPOCTh, YCKOPEHHE, TIepHo] OOpalleHus, Macca Teja, TUIOTHOCTh BENIeCTBa, CHJIA
(cunma TSOKECTH, CWJIa YIOPYTOCTH, CHUJla TPEHUs), NaBlIeHHE, HMMITYJIbC Tela, KUHETHYeCKas DSHEprus,
MOTEHITMATbHAS SHEPTUSI, MEXaHW4YecKasi paboTa, Mexannueckas MmomHocTh, KIIJ[ mpu coBepriieHun paboTsI ¢
UCIOJIb30BaHUEM IPOCTOTO MEXaHW3Ma, CHJIa TPEHHs, aMIUIUTYy/a, MEpUOJ U YacToTa KoyieOaHW#, JTuHa
BOJIHBI U CKOpPOCTb €€ pacHpOCTpaHEHUs; IMPH ONHUCAHUU MPABUIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI
UCIONIb3YEMBIX BEJIMYWH, UX O0O3HAUEHUS W EAWHMIIBI U3MEPEHHs, HaXOAUTh (DOPMYIBI, CBS3BIBAIOIINE
TaHHYIO (QU3HUYECKYIO BEJTHUUHY C IPYTUMH BEIMYHMHAMH, BBIYUCIATH 3HAaYeHUE (PU3HMUECKON BEIMIHMHEI,

2).aHAIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBIICHUS U MPOIECCHI, HCTIONB3Yys (PU3UUECKHUE 3aKOHBI:
3aKOH COXpaHCHHUs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, NMPUHIIUII CYMEPIO3UINH CHT (HaXOXKICHUE



paBHozelcTBytomen cuisl), I, II u 11l 3akonsl HeroTOHA, 3aKOH cOXpaHEHMs MMITyJbca, 3aKoH ['yka, 3aKoH
[Tackains, 3akoH ApXxumesna; Mpu 3TOM Pa3InyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MaTeMAaTUYEeCKOe
BBIPAKCHHUE;

pasinyaTh OCHOBHBIE IPU3HAKW H3YYEHHBIX (U3MYECKMX MOJENEN: MarepuanbHas  TOYKa,
MHEpLUaIbHas CUCTEMA OTCYETA;

3).pemare 3a1a4d, UCHOIB3Yysd (PU3MUECKHE 3aKOHBI (3aKOH COXpPAHEHHWs SHEPIHH, 3aKOH BCEMHPHOTO
TAroTeHus, npuHuun cyneprnosuuuu cui, I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena) U (Gopmyiibl, CBA3bIBAIOUIME (PU3MUECKUE BEIUYMHBI (IIyTb,
CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BELIECTBA, CHJIA, JABICHUE, MUMIIYJbC TEJla, KUHETUYECKas
SHEprus, MOTCHLHUAIbHAs SHEpPrus, MexaHuuyeckas pabora, MexaHudeckas MoiHocTb, KIIJ[ mpoctoro
MEXaHU3Ma, CHJIa TPEHUS CKOJIbKEHHs, KO3()(UIIMEHT TPeHHs, aMIUIUTY A, IEPUOJ U YacToTa KoJieOaHuH,
JUIMHA BOJIHBI M CKOPOCTb €€ PAacIpOCTPAaHEHMs): Ha OCHOBE aHaJIW3a yCJIOBHS 3a[aud 3allUChIBaTh KPAaTKOE
YCIIOBHE, BBIICIATH (PU3NUECKUE BEIIMYUHBI, 3aKOHBI U (POPMYIIBI, HEOOXOJUMBIE JUIS €€ PEIICHNUs, IPOBOJUTh
pacyeTsl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAaYE€HUs! (PU3NUECKON BEITMUUHBI.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

1).ucnonb30BaTh 3HAHUS O MEXAHUYECKHUX SIBJICHUSX B IIOBCEJHEBHOW JKU3HU [UIsl OOEcreueHus
0€301acHOCTH IpU OOpallleHUH ¢ MPUOOpaMH U TEXHUYECKHMMHM YCTPOMCTBaMU, JUIl COXPAaHEHUS 370POBbs U
COONIIOJICHUSI HOPM  SKOJIOTUYECKOTO TIOBEIEHUS B OKpPYXKAIOMIeW cpene; NPUBOAUTH  MPHUMEPHI
IPAKTUYECKOI0 HUCIOJIb30BAaHUS (PU3UUECKUX 3HAHUNA O MEXAaHWYECKHX SIBICHUSAX U (PU3MYECKHX 3aKOHAX;
IPUMEpPbl  UCIOJB30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPruUU; SKOJOTMYECKUX  IOCIEICTBUN
UCCIJIEIOBaHMSI KOCMUYECKOTO IPOCTPAHCTB;

2).pa3nuyaTh TPAHHULBI TPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, TIOHUMATh BCEOOIIMI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs MEXaHWYECKOM 3HEpPruH, 3aKOH COXPAaHEHMs HMIIYJbCa,
3aKOH BCEMUPHOTO TATOTEHUS) M OFPaHUYEHHOCTh MCIOIb30BaHUS YaCTHBIX 3aKOHOB (3aKoH ['yka, Apxumena
M 1Ip.);

3). HAXOUTH AJICKBATHYIO TPEIOKEHHON 3a1adye (HU3MYECKYI0 MOJEINb, pa3pemars npolieMy Kak Ha
OCHOBE HMEIOIUXCS 3HAHMM 10 MEXaHWKE C MCIOJIb30BAaHUEM MAaTEMATUYECKOrO ammnapara, Tak W IpH
ITIOMOIIA METOJIOB OLICHKH.

TenjioBble ABJICHUSA

BbInyCKHUK HAy4YUTCH:

1).pacrio3HaBaTh TEIUIOBBIC SIBICHHS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHMH OCHOBHBIC CBOWCTBA HIIH
YCIIOBUSI IPOTEKaHUsl ITUX SBICHUN: MU Qy3us, U3MEeHEeHHe 00beMa Tell PU HarpeBaHuU (OXJIaXIECHUN),
OosplIasi CXKMMAEMOCTh Ta30B, Majas CKMMaeMOCTh JKUAKOCTEH M TBEpIBIX TeN; TEIJIOBOE pPaBHOBECHE,
UcrnapeHue, KOHAeHcallys, IIaBJIeHne, KpUCTAIUIN3aLHs, KUIIEHUE, BIaXKHOCTb BO3/1yXa, Pa3JIMYHBIECTIOCOOBI
Teruioneperaud  (TEMJIONPOBOJHOCTh, KOHBEKLHMS, M3JIyu€HHE), arperaTHble COCTOSHMS — BEIIEeCTBa,
MOTJIOLIEHUE SHEPTUU MPU HUCIAPEHMH KUAKOCTH W BBIIEJICHHE €€ NP KOHJIEHCAIMM Iapa, 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS;
2).0MHCHIBaTh W3yYCHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HUCIONB3YyS (U3NUSCKHE BEITHMYMHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs DJHEPrus, TeMIlepaTypa, YACJbHAas TEIUIOEMKOCTb BEIECTBA, YJEJbHAS
TEIUIOTa IUIABJICHMS, YJelbHas TemjaoTa MapooOpa3oBaHus, YAelIbHas TEIUIOTAa CrOpPaHUs TOIUIMBA,
K03(pPUIIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOTO ABUraTeNs; MPH ONKUCAHUU NMPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJT HCIOJIb3YEMBIX BEJIIMYMH, UX 0003HAUECHUS U €AMHHIIBI U3MEPEHMSI, HAXOIUTh (OPMYJIbL, CBA3BIBAIOIINE
JAHHYIO (PU3MUECKYIO BEJTMUMHY C IPYTUMHU BeTMUMHAMH, BHIYUCIIATh 3HaUeHUE (PU3HMUECKON BETMUUHBI;
AQHAIN3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJICHUS M IIPOLIECCHI, MCIOJb3Yysl OCHOBHBIE IIOJIOKEHUS
aTOMHO-MOJIEKYJIIPHOT'O YUEHUS O CTPOEHUU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;
pa3ianyaTh OCHOBHBIE MpPHU3HAKW H3YYEHHBIX (DM3MUECKUX MOJeNiell CTPOEHMsI ra3oB, >KUIKOCTEH U
TBEPABIX TEI;
3).MpUBOAUTH TMPHUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS (U3MUSCKUX 3HAHUI O TEIUIOBBIX SBJICHUSX;
4).pemath 3a7a4M, UCIOJIb3Yys 3aKOH COXPAaHEHMs SHEPrMU B TEIUIOBBIX Ipoleccax U (popMysl,
CBs3bIBaIOLIME (DU3MUECKHE BEIUYMHBI (KOJUYECTBO TEIUIOTHI, TEMIepaTypa, yJIelbHas TEeMJI0EMKOCTh
BEIIECTBA, y/eIbHAas TEIUIOTA IUIaBJICHUS, y/elbHas TeIUI0Ta MapooOpa3oBaHysl, yIelbHas TEIoTa CropaHus
TOILINBA, KOA(Q(PUIMEHT MOJE3HOro AEWCTBUS TEIUIOBOIO JBUraTells): HAa OCHOBE aHAIM3a YCIOBMS 334U
3aIMMCBIBAaTh KPaTKOE yCIOBUE, BBIIEIATH (PU3MUECKUE BEIMUUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIS €€
peleH s, IPOBOIUTh PacUeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOIO 3HaUeHHs (PU3NUECKOMN BETMUUHBI.



BbINYCKHUK MOJTYYUT BO3MOKHOCTH HAYYHThCS:

1).ucrionp30BaTh 3HAHUS O TEIUIOBBIX SIBICHHUSAX B TIOBCEOHEBHOW OJKM3HU JUIi  OOECIIEYECHUS
0€30MacHOCTH MpU 0OpaIeH!H ¢ MPHOOpaMH U TEXHUYECKHMMHU YCTPOMCTBAMU, /Uil COXPAHEHUs 310POBBS U
COOJIIO/IEHHSI HOPM SKOJIOTHYECKOTO ITOBECHNS B OKPYIKAIOIIEH Cpejie; MPUBOAUTH IPUMEPHI HKOJIOTHIECKUX
MOCTIEICTBUI pabOThI JBUTaTeNeii BHYTPEHHETO CTOpaHUs, TEIUIOBBIX U TUAPOIIEKTPOCTAHIINN;

2).pa3nmuyaTh TPaHULBl TNPUMEHUMOCTH (HU3MYECKUX 3aKOHOB, IOHMMAaTh BCEOOIIMI XapakTep
¢byHIaMEeHTANBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpAaHEHHS OHHEPrud B TEIUIOBBIX IMpoleccax) u
OrPaHMYCHHOCTH UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

3).HaXxo/UTh aJCKBATHYIO MPEUIOKEHHOM 3a1a4e (PU3NUESCKYI0 MOJICIIb, pa3peliaTh MpoodaeMy Kak Ha

OCHOBE MMEIOIIMXCS 3HAHUH O TETUIOBBIX SIBICHUSAX C UCIOIb30BaHUEM MAaTEMaTHYECKOTO armapara, Tak

U IIprU [MOMOIIU MCTOJO0B OLICHKH.

DJleKTpUYecKHe M MATHUTHbBIE SIBJIEHUS

BbINyCKHUK HAYYUTCS:

1).pacnio3HaBaTh JIEKTPOMATHUTHBIC SIBICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA HIIH YCIOBUA TPOTCKAHUA OTHUX SIBJICHUM: QJICKTpHU3alud TCII, B3aHMO,HeI>iCTBPIe 3apsAa0B,
ANEKTPUYECKUH TOK M €ro JeHcTBUS (TEIIOBOE, XMMHYECKOE, MAarHHUTHOE), B3aMMOJCHCTBHE MarHHUTOB,
OJICKTPOMAarouTHass WHAYKIHA, HeﬁCTBHC MAaroiuMTHOIrO IoJisi Ha IMPOBOAHUK C TOKOM M Ha ABWIXYIIYHIOCA
3apsHKCHHYIO YacTHIly, ACWUCTBHE D3JEKTPHYECKOTO IOl Ha 3apsHKEHHYIO YacTHUILy, SJIEKTPOMAarHUTHBIC
BOJIHBI, IPSIMOJIMHEIHOE PACIIPOCTPAHEHUE CBETA, OTPAKCHUE U IIPEIIOMJICHUE CBETA, TUCIICPCHsI CBETA.

2).COCTaBIISITh CXEMbI 3JCKTPHUYECKHX IIETICH C IMOCIENOBATEIbHBIM U MapaJUIeIbHBIM COCIMHEHHEM
AJIEMEHTOB, pa3juyasl YCJIOBHbIC O0O3HAYEHHs JIEMEHTOB 3JICKTPHUYCCKHX IICTei (MCTOYHHMK TOKa, KIIFOY,
pE3HUCTOp, PEOCTaT, JaMIIOYKa, aMIIEPMETP, BOJIETMETD).

UCIIOJIb30BATh ONTHYECKUE CXEMbI ISl OCTPOCHHS M300paKeHUH B IUIOCKOM 3epKaje W coOuparoleit
JIMH3E.

OIMCHIBATh WU3YYCHHBIC CBOWCTBA TEJN M JJCKTPOMATHUTHBIC SBICHUS, WCIONB3YS (U3NUYCCKUE BEITMYMHBI:
ANEKTPUYECKUH 3apsll, cujia TOKa, DIEKTPHUUECKOE HAIMPSIKEHHE, DIIEKTPHUECKOE COMPOTUBIICHHE, YICIbHOE
COINPOTHBIIEHUE BEIIECTBA, pPabOTa 3JIEKTPUYECKOTO IOJS, MOLIHOCTh TOKa, (POKYCHOE pacCTOSHHUE U
ONTUYECKAsl CUJIa JIMH3BI, CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JAJMHA BOJIHBI M YacTOTa CBETA; MIPHU OMUCAHUH
BEPHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3yeMbIX BEJIIMYMH, UX 0003HAUEHUS W €AMHMIIBI U3MEPEHUS;
HAXOJUTh (POPMYITBI, CBS3BIBAIONINE TAaHHYIO (PU3NUECKYIO BETUUHUHY C IPYTUMU BETUYMHAMH.

3).aHaM3UPOBATh CBOMCTBA TEJ, SJCKTPOMATHUTHBIC SIBJICHHS U TPOIECCHI, UCIOIB3Ys (hU3nyeckue
3aKOHBI: 3aKOH COXPAHEHMS AIIEKTPUUECKOro 3apsaa, 3akoH Oma i ydacTka uenw, 3akoH [xoynsa-Jlenna,
3aKOH TPSIMOJIMHEMHOTO PACIpOCTPAHEHHUS CBETA, 3aKOH OTPAKEHHS CBETA, 3aKOH MPEIOMJICHHS CBETA; MPHU
ATOM Pa3IMyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHUECKOE BhIPAXKEHHUE.

4).IPUBOJIUTH TIPUMEPHI MPAKTHUECKOTO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUU O DJIEKTPOMArHUTHBIX
SBIIGHUSX pelIaTh 3aJayuu, UCIOJIb3Ys (U3ndecKkue 3akoHbl (3akoH OMa Ui ydacTka 1enu, 3akoH Jxoyms-
Jlenna, 3aKoH MPSAMOJMHENHOrO PaclpOCTPAHEHUS! CBETA, 3aKOH OTPAXXEHHUSI CBETA, 3aKOH IPETOMIICHUS
cBeTa) M (HOpMyINbl, CBA3BIBAIOIIME (PU3NYECKUE BEIMYMHBI (CHIIa TOKa, SJEKTPUUECKOE HaMpsiKEHUE,
AJIEKTPUYECKOE COIMPOTUBIIEHUE, YIENbHOE CONPOTUBJICHHE BEIIECTBA, paboTa 3JIEKTPUYECKOTO MOJI,
MOIIIHOCTh TOKa, ()OKYCHOE PAcCTOSHHWE W OINTHYECKas CHia JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOIH,
JUTHHA BOJIHBI M 4aCcTOTa CBETa, (DOPMYJIbI pacueTa IEKTPUIECKOTO COMPOTUBIIEHUS P TTOCICI0BATETFHOMHU
napajyieJbHOM COEJIMHEHMHM TPOBOJAHMKOB): HAa OCHOBE aHal3a YCJIOBHUS 3a/laud 3alHUChiBaThb KpPaTKOE
YCJIOBHE, BBIJICTATH (PH3NUECKUE BEIIMUMHBI, 3aKOHBI U (DOPMYJITBI, HEOOXOIUMBIE TSI €€ PEIICHHUs, POBOJINUTH
pacueTsl U OIICHUBATh PEAIbHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUYHUHEI.

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUYUTHCSH:

1). ucnosb30BaTh 3HAHUS 00 ANEKTPOMATHUTHBIX SBICHHUSX B IOBCEIHEBHOW XKM3HM Il OOECIeYeHHUs
0€30MMacHOCTH MpH 00paIlleHNuH C MPUOOPAMH U TEXHUYECKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 37J0POBbS U
COOJIIOJICHUsST HOPM DKOJOTMUYECKOTO TOBEACHUS B OKpYKAloIIeW cpene; NMPUBOIUTH HMPUMEPHI BIMSIHUSA
AJIEKTPOMAarHUTHBIX U3TYYEHUH Ha )KUBbIE OPTraHU3MBIL;

2).pa3avuaTh TPaHULBl TNPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(GbyH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHS 3JIEKTPUUECKOI0 3apsa) U OrPaHUYEHHOCTh HCIIOIb30BaHUS
YaCTHBIX 3aKOHOB (3akoH OMa I yyacTka 1enu, 3akoH /[xoynsa-Jlenua u np.);

3). uCIONIb30BaTh MPUEMBI MOCTPOEHUS (PU3MUECKUX MOJeNel, moucka U GOpMYIHPOBKU JTOKA3aTEIbCTB
BBIJIBUHYTBIX TUTIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE AIMITMPHUYECKU YCTAHOBJIEHHBIX (DAKTOB;

4). HaXOJUTh aJIeKBaTHYIO MpPEJIOKEHHOU 3a/ade (PU3MUEecKylo MOJelNb, pa3peuarb npodyeMy Kak Ha



OCHOBC HMMCIOIINUXCA 3HAHUH 00 9JICKTPOMATHUTHBIX SABJICHUAX C HMCIHOJbB30BAHUCM MATCMATHYCCKOI'O
arrmapara, TaKk 1 IIp1d IIOMOIIW METOAOB OLICHKHU.

KBanroBble siBJIeHUS

BbInyCKHUK HAYYMTCS:

1).paCHO3HaBaTB KBAaHTOBBIC ABJICHHUSA U O6’b$ICH$ITB Ha OCHOBC MMCHOIIIHUXCA 3HAHWM OCHOBHEBIC CBOMCTBA
WIM YCJIOBHSI TPOTEKAHUsI STUX SIBJICHUI: €CTeCTBEHHAss U MCKYCCTBEHHas PaJMOaKTUBHOCTH, O-, B- U Y-
HU3JTy4CHUS, BOSHUKHOBCHHUC JIMHEHYaTOTO CIICKTpa U3JTyYCHHUA aTOMaA,

ONKCHIBATh M3YyUEHHBIC KBAHTOBBIC SBJICHUS, UCHONB3YS (U3NYECKHE BEIMYMHBI: MacCOBOE YHCIIO,
3apsA0BOE 4YHCIIO, TNEepUoj TMojypacrnana, SHeprus (QOTOHOB; MHpPU OMUCAHUM MPABHIBHO TPaKTOBATh
(1)I/I3I/I‘IGCKI/II71 CMBICJT UCITOJIb3YCMbIX BCJIMYNH, UX 0603H21‘-I€HI/ISI N CAVHULBI UBMCPCHUA; HAXOAHUTHb (bOpMy.HBI,
CBSI3BIBAIOIIUE JIAHHYIO (PM3UYECKYIO BEMYUHY C IPYTMMH BETUYMHAMU, BBIYUCISATH 3HAUCHUE (DU3HUECKOI
BCJIIMYHHDBI;

2).aHAJIM3UPOBATh KBAaHTOBBIC SIBJICHMS, HWCIOJB3YysAd (U3MUYECKHE 3aKOHbI M IOCTYNAThl: 3aKOH
COXPAHEHHUs DHEPIUM, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO 3aps]a, 3aKOH COXPAHEHHsS MacCOBOIO UHUCIA,
3aKOHOMEPHOCTH M3JIYy4EeHHsI U MOTJIOMIEHUSI CBETa aTOMOM, [IPH 3TOM Pa3jinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAKECHNUE;

3).pa3nuuaTh OCHOBHBIC MPHU3HAKU IUIAHETAPHOM MOJIENHM aTOMa, HYKJIOHHOW MOJENH aTOMHOTO sI/Ipa;
IIPUBOJUTE IIPUMEPEI NIPOSBICHUA B IIPUPOJE U IIPAKTUYECKOI0 UCIOJIB30BaHUA pPaIUO0aKTUBHOCTH, SIAEPHBIX
U TEPMOSIEPHBIX PEAKIIHiA, CIEKTPAILHOTO aHATU3a.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTBCS:

1). uCcnoNB30BaTh TOJIyYCHHBIE 3HAHHWS B TIOBCEAHEBHOW JKM3HU TpU OOpamieHHd ¢ mpubopamMu
TEXHUYECKMMHU YCTPOUCTBAMM (CUETUYMK MOHM3HMPYIOLIMX YACTUL, JO3UMETP), A COXPAaHEHUs 370pOBbS U
COOJTIOICHHSI HOPM KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpere;

2). COOTHOCUTB HEPTUIO CBSI3U aTOMHBIX S1€p C 1€(PEKTOM MACChI;

3). IpUBOAUTH NPUMEPHl BIUSHUS PAJUOAKTUBHBIX M3JIYyYEHUM Ha JKHUBBIE OPIraHU3MbI; I[TOHUMATh
IIPUHLIMII JENCTBUS TO3UMETPA U pa3InyaTh yCIOBUS €TI0 HUCIOIb30BaHMS;

4). MOHMMATb 3KOJIOTHYECKHE MPOOIEMbl, BOZHUKAIOIINE ITPU UCIIOJIb30BaHUN aTOMHBIX 3JIEKTPOCTAHIIMM,
U IYTH peleHHs 3TUX Ipo0seM, IepCreKTUBBI HCTI0JIb30BaHMs YIIPABISIEMOT0 TEPMOSIEPHOI0 CUHTE3A.

DJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAyYHTCH:

1). yka3biBaTh Ha3BaHus IUIaHeT COJIHEYHOW CHCTEMBI; pa3invyaTh OCHOBHBIC MPU3HAKH CYTOYHOTO
BpallleHHs 3Be31HOT0 Heba, nBrxkeHus JIyHsl, CoJHIIA U MJIaHET OTHOCUTEIBHO 3BE31;

MOHMMATD Pa3INYUs MEXTY TeITUOLIEHTPUUECKON U F€OLEHTPUYECKOM cucTeMaMi MUpa;

BbInycKHUK MOJYYHT BO3MOKHOCTh HAYUHTHCH:

1).yka3piBaTh OOIIME CBOMCTBA M OTIMYMS IUIAHET 3€MHOM TPYNIBl U IUIAHET-TUTAHTOB; MaJbIX Tell
ConHeyHoOM cucTeMbl U OOJBIIMX IJIAHET; TOJIb30BAaThCS KapTOM 3BE3IHOr0 Heba Hpu HaOIIOACHMSIX
3BE3QHOTO HeOa;

2). pa3nnyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3] (pa3Mep, LIBET, TEMIIEPATypa) COOTHOCUTD LIBET 3BE3/IbI C
ee TeMIepaTrypoi;

3). pa3nu4aTh TUIOTE3bI O MPOUCXO0KAECHUNU COIHEUHOU CHCTEMBI.

Conep:xkanue yueOHOro npeamera « Dusnkay .
Nzydyenne mpenmera «®Pusuka» B 4acTd (HOPMUPOBAHUA Yy OOYYAIOMIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOEHUS OOLICHAYYHBIX METO/A0B (HaOII0JeHIE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE), OCBOCHUS
MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHUH (PU3UKU B )KU3HU OCHOBAHO HA MEKITPEIMETHBIX CBA3SIX C

npeameTamu:»Matematukay, «MHbopMatukay, «Xumusy, «buomorusy», «l'eorpadus», «IKOIOTHSI»,
«OCcHOBBI 0€30MaCHOCTH JKU3HEACATEINbHOCTY, «McTopusy, «Jlutepatypa» u ap.

®duszuka u GU3NYECKUEe METOAbI U3YUEHUS TPUPOJIbI

dusnka — Hayka o npupoae. Guznueckue tena u sBieHus. Habmoaenne u onucanue GU3NUecKux
spieHni. Ousnueckuii skcriepuMenT. MoenupoBanue SBJI€HUN U 00bEKTOB MTPUPO/IBI.

®u3NYECKUe BEIMYMHBI U UX U3MEpEeHHE. TOYHOCTh U MOTPEUIHOCTh U3MEpEHUN. MexayHapoiHas
CUCTEMA EAVHULL.

dusnueckue 3aKOHBI U 3aKOHOMepHOCTH. Pu3uKa 1 TexHuka. Hayunsiit Mmeton no3nanus. Ponb ¢pusuku B



(bopMHPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

MexaHn4YeCKue SIBICHUS

Mexannueckoe ABWXKeHHE. MaTepuainbHas TOYKa Kak Mojenb (uzuueckoro tena. OTHOCHTENBHOCTH
MeXaHU4ecKoro JBmxkeHus. Cucrema orcuera. Pu3nyeckue BEIUUYMHBI, HEOOXOAMMBIE Ui ONUCAHMS
JBUKEHMSI U B3aMMOCBSI3b MEXAY HUMU (IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, BPEMsI IBUKEHUS).
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE IIPSIMOJIMHENHOE ABM)KEHHE. PABHOMEPHOE IBHJKEHUE T10 OKPYKHOCTH.
IIepBbiit 3ak0oH HproTOHA M MHEpLIKSL.

Macca tena. IlmotHocts BemiectBa. Cuia. Enununel cuibsl. Bropoit 3akon Hberorona. Tperuii 3akoH
Herotona. CBobogHoe mangenue Ten. Cuila TAXKECTH. 3aKOH BCEMUPHOIro TAroreHusa. Cuiia ynpyroctH.
3akon ['yka. Bec Tema. HeBecomocTh. CBS3b MEXIY CHJION TSDKECTH M Maccod Tena. JluHaMmoMerp.
PaBHogelicTByromas cuna. Cuna tpeHus. TpeHue ckonbxeHus. TpeHue mokos. Tpenue B mnpupoae u
TEXHHUKE.

Nmnynbe. 3akoH coxpaHeHMs HMIlyJbca. PeakTuBHOe BMkeHue. Mexanuueckass pabora. MOLIHOCTb.
OHeprus. [loTeHnnanpHas U KuHeTHYECKast 3Heprus. [IpeBpamenue oqHOro Bu1a MEXaHHYECKOM SHEPTUU
B JIpyroil. 3aK0H COXpaHEHUs NOJHOW MEXaHUUYECKOM SHEPTUH.

IIpocTeie MeXaHU3MBI. Y CIIOBHSA PaBHOBECHUS TBEPAOIO TEja, UMEIOUIETO 3AKPEIJIEHHYIO OCh JIBMIKEHUS.
Mowment cuibl. LlenTp Tskectu tena. Poruar. PaBHoBecue cun Ha pblyare. Poluaru B TexHHKE, OBITY U
npupoje. I[loaBukHBIE W HEMOABMXKHBbIE OJI0OKM. PaBeHCTBO paboOT Npu HCHONB30BAaHUM MPOCTHIX
MeXaHU3MOB («30J0TO€ PAaBUIIO MEXaHUKN»). Koo puumeHT mone3Horo AeWCTBUS MEXaHU3MA.

JlaBnenue TBepAbIX Tell. Equnuiiel uamepenus nasienus. CnocoObl H3MEHEHUS 1aBICHUS.

JaBnenue >xkuakocted u ra3oB 3akoH Ilackans. JlaBieHwe >KUIKOCTH HA JHO M CTEHKH COCYJa.
Coobmatomuecs cocynsl. Bec Bozayxa. ATmocdepHoe naBieHue. M3mepenue arMmocdepHOro gaBieHUs.
Onmbitr  Toppuuemnmm. bapomerp-anepoua. ATMocepHOe AaBICHHE HA  Pa3IMYHBIX  BBICOTAX.
I'mapaBnarueckue MexaHu3Msbl (mpecc, Hacoc). JlaBieHue *HUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO.
Apxumenosa cuna. [InaBanue ten u cynos Bo3ayxornaBanue.

Mexanunueckue kosnebanus. [lepuon, yactora, ammiuutyaa kosiebanuil. Pesonanc. Mexanuueckue BOJIHBIB
OJIHOPOJIHBIX cpenax. [JnnHa BoyiHbl. 3ByK Kak MEXaHU4YecKasl BOJIHA. | pOMKOCTb U BbICOTa TOHA 3BYKA.
TemnoBsle siBICHUA

CrpoeHnue BemecTBa. ATOMBI U MOJIEKYJbl. TemioBoe ABUKEHHE aTOMOB U Mosiekyil. Auddys3us B razax,
KHJIKOCTSX U TBEPABIX Tenax. bpoyHoBckoe nBrxkeHue. BzaumoneicTBre (MpUTSKEHUE U OTTAIKUBAaHUE)
MOJIEKYJ. ArperaTHble COCTOSIHUS BellecTBa. Pasnnune B CTpOeHUHN TBEPBIX Tell, )KUKOCTEHN U ra30B.
TemnoBoe paBHOBecue. TemmepaTrypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO XAOTHYECKOTO JIBUKCHHS
yactull. BHyTpeHHss sHeprus. Pabora u Temonepenaya kak crnocoObl U3MEHEHHUs] BHYTPEHHEHN 3Hepruu
tena. TemmonpoBonHocTs. Konsekuusa. M3nmydenue. IIpumeps! Temonepenaun B NPUPOAEC M TEXHUKE.
KonuuecTtBo TemnoTel. VYaenbHas TEIIOEMKOCTb. YIeidbHas TEIUIOTa CropaHusl TOIUIMBA. 3aKOH
COXPAaHEHHsS U TMIPEBpAIllEHUs DHEPIMM B MEXAHWYECKUMX U TEIUIOBBIX mpoueccax. [lnaBneHune u
OTBEPJECBAHME KPUCTAUIMYECKUX TeJl. YJelabHasd TEIuloTa IuIaBieHus. lcnapeHue M KOHACHCAIMS.
[lornomenue >HepruM NMpH HUCIAPEHUM JKUAKOCTH U BBIIEICHHE €€ IpH KOHJeHcauuu napa. Kunenue.
3aBUCHUMOCTh TEMIEpAaTypbl KWIIEHHWS OT JaBJIeHUs. YJelbHas TeIwloTa MapooOpa3oBaHUs U
KOHJeHcanuu. BraxHocTs Bo3myxa. PabGora rasa mpu pacmupenun. I[IpeoOpa3zoBaHus sSHeEpruu B
TEIUIOBBIX MalllMHaX (IapoBasTypOMHa, IBUraTellb BHYTPEHHETO CropaHusl, peakTUBHbIN ABurarensb). KI1J]
TEIUIOBOW MaIIMHBI. DKOJOTHUECKUE MPOOJIEMbI UCTIONIB30BaHUS TEIUIOBBIX MAIIIHH.

ONEKTPOMAarHUTHBIE SBJICHUS

Onexrpuzanus Gusnueckux Tes. B3aumoneicTBue 3apshpkeHHBIX Tenl. /[Ba pona 3MeKTpUYECKHX 3apsijioB.
JIenuMoCTh  3JIEKTPUYECKOrO 3apsifa. OJIEMEHTapHbIA JJIEKTPUYECKHHA 3apsii. 3aKOH COXPAHEHMS
ANEKTpUYECKOro 3apsna. [IpoBOJHUKH, MOTYIPOBOAHMKU M H30JSATOPBI 3JIEKTPUYECTBA. DJIEKTPOCKOI.
DneKTpUYeCcKoe MoJie KaKk 0COOBIM B MaTepuu. HampsokeHHOCTh dieKTpudeckoro mosst. [leficTBue

AJIEKTPUYECKOTO TIOJIA Ha »dJeKTpuueckue 3apsaabpl. KoHaeHcaTop.OHeprus 3JIEKTPUUYECKOTO MO
KOHJIEHCATOpA.

DOnekTpuyeckuii ToK. MICTOUHMKHU 3JEKTPUYECKOTO TOKA. DJIEKTpUYECKas LEeNb U €€ COCTaBHBIE YacTH.
HampaBnenue u neiicTBus anekTpudeckoro Toka. Hocurenu snexkTpuyeckux 3apsiioB B metayax. Cuia
TOKAa. OJEKTPUYECKOE HaNpsHKeHHE. DJIEKTPUYECKOE COMPOTHUBIICHHE MPOBOJHUKOB. EguHUIIBI
COIIPOTHUBJIICHUS.

3aBHCUMOCTh CHJIbI TOKAa OT HampsbkeHus. 3akoH OMa sl ydacTka Lenu. Y AebHOE CONMPOTHUBIICHHUE.
Peocratsl. [locnenoBarenbHoe coelMHEHHE MPOBOAHUKOB. [lapanienbHoe coefMHeHNE MPOBOIHUKOB.
PaboTa ayekTprdeckoro mojis Mo MEPEMEIICHHUIO AICKTPHUECKUX 3apsaaoB. MOITHOCTh 3JIEKTPUUYECKOTO



Toka. HarpeBanue mNpOBOAHMKOB JJIEKTPUYECKMM TOKOM. 3akoH Jxoyna - JleHma. Onexktpuueckue
HarpeBaTeNbHbIE U OCBETUTENbHbIE PHUOOpHl. KopoTkoe 3aMbIkaHue.

MarnutHoe nonie. MHAYKIUS MarHUTHOTO mojisi. MarnutHoe mosie Toka. OnbIT Dpcerena. MarHuTHoe
[I0JIE€ TOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie 3eMid. DJIEKTPOMAarHuT. MarHuTHOE MoJie KATYIIKU C
TOKOM. [IpumeHeHHe BIEeKTpOMAarHuTOB. JleWiCTBME MArHUTHOIO IMOJS HA IPOBOJHHK C TOKOM U
JBIDKYIYIOCS 3apsbKeHHYr0 dactuily. Cuna Ammnepa u cwia JlopeHua. DnekTpoiBurarenb. SBiieHHE
AJIeKTpOoMarHuTHOM nHAYKIUs. OnbiTel @apanes.

DnekTpoMarHuTHeie KoJjieOaHus. KosebarenbHbIE KOHTYp. OJekTporeHeparop. IlepemeHHBI TOK.
Tpanchopmarop. Tlepenada 37eKTpHUECKON PHEPTHH HA PACCTOSHUE. DJIEKTPOMATHUTHBIC BOJHBI M X
cBoicTBa. [IpuHIMIBI PaTUOCBA3M U TEIEBUACHUS. BiusHUE 3JIE€KTPOMAarHUTHBIX M3JIyYEHUW Ha JKUBbBIC
OpraHU3MBbl.

Ceer — onexrpoMarHutHas BosiHA. CkopocTh cBerta. McTouHMKM cBeTa. 3aKOH MNPSMOJMHEHHOIrO
pacnpocTpaHEHHE CBeTa. 3aKOH OTpakeHus cBera. [lmockoe 3epkano. 3akoH npenomiieHus csera. JIMH3bIL.
@oKyCcHOE pAcCTOSHUE U ONTHYecKas cuia JMH3bL. 300pakeHue mnpenMera B 3epKaje M JIMH3E.
Ontuyeckue npubopsl. [1a3 kak ontudeckas cuctema. [lucnepcus csera. Untepdepenuus u nudpakuus
CBeETa.
KBaHTOBBIC SIBIEHUS
Crpoenue aromos. IlnanerapHas monens atoMa. KBaHTOBBIN XapakTep MOIVIOIIEHUS U UCITYCKaHUs CBETa
aToMamu. JIMHeW4YaThIe CIIEKTPBI.
OmnsiThl Pesepdopra.
CocraB aromHuoro siapa. [[poToH, HEUTPOH M ANIEKTPOH. 3aKOH DUHIITEHHA O MPOTOPIIUMOHATHLHOCTH MAaCChl
u sHepruu. Jlepekt macc M sHeprusi CBA3UM aTOMHBIX sanep. PaguoaktuBHOCTh. Ilepuon momypacnana.
Anbda-uznydyenue. bera-uznydyenue. 'amma-uznydenue. SAnepusie peakiyun. Mcrounnku sueprun CoiHIa
U 3Be3l. SlmepHas »sHepretuka. OKoJOrM4yeckue mpoOseMbl pabOThl AaTOMHBIX 3JIEKTPOCTAHIIMM.
Jlo3umerpusi. BiusiHue paiMOaKTUBHBIX U3JIy4€HUN Ha )KUBBIE OPTaHU3MBI.
Crtpoenue u 3Bostonus Beenennoi
I'eonenTpruueckass M TrelMOLEHTpUYECKass cHCTeMbl Mupa. PDusznueckas MNpUPoAa HEOECHBIX Tel
Conneunoi cucremsl. [Iponcxoxnenne Conneunor cucremsl. @usnueckas npupoga ConHLa U 3BE3N.
Crpoenue Beenennoii. DBomonus Beenennoid. ['unoresa bonbmioro B3psiBa.
ITpumepHbIe TeMbI 1a00PAaTOPHBIX U MPAKTHYECKUX PaOOT
JlabopaTtopubie paboOThI (HE3aBUCUMO OT TEMATHUYECKON MPUHAIICKHOCTH) JIEATCS HA CIIEIYIONTUE TUTIBI:
1. IIpoBeneHne NPMBIX U3MEPEHUN PU3NUECKUX BETUUUH
2. PacueT 1o moyryueHHBIM pe3ysbTaTaM MPsSMBIX H3MEPEHH 3aBUCUMOT0 OT HHUX TapameTpa (KOCBEHHBIE
U3MEpEHUS).
3. HaGmroienue sIBIEHHIA U IIOCTAHOBKA OMBITOB (HA KAUECTBEHHOM YPOBHE) TI0 OOHApYKEHHIO (PAKTOPOB,
BIIMSIOLIUX HA IPOTEKAHUE TAHHBIX SBICHUM.
4. HccnenoBaHue 3aBUCUMOCTH OJHOM (PU3WUYECKON BEJIMYMUHBI OT JAPYTrO# C MPEJACTaBICHHEM
pe3yabTaToOB B BUJE rpadrKa WK TaOIHILIBI.
5. IlpoBepka 3aaHHBIX MPEANONOKEHHUH (IIpsiIMble U3MEPEHUSI (PU3NUECKUX BEIMYMH U CpaBHEHUE
3aJJaHHBIX COOTHOILEHUH MEXTy HUMH).
6. 3HAKOMCTBO C TEXHHYECKHMH YCTPONCTBAMHU M X KOHCTPYHPOBAHUE.
Jlrobass pabouas mnporpaMMa JO/DKHA IpEAyCMaTpUBaTh BBIIOJHEHHE JIAOOPAaTOPHBIX padoT Bcex
YKa3aHHBIX THUIOB. BbIOOp TeMaTHKU M 4yucia paboT Ka)XJ0ro TUIAa 3aBHCUT OT ocoOeHHOocTel pabodeit
nporpamMmel 1 Y MK.
[IpoBenenue npsAMbIX U3MEPEHUN (HU3HMUECKUX BEIIUYUH
. U3mepenue pa3mMepos Tedl.
. U3mepenme pazMepoB MajbIxX Tell.
. I3mMepenune macchol Tena.
. U3mepenune o6bema Tena.
. I3Mepenue cuisl.
. I3mepenune BpeMeHu npoliecca, nepuo/ia KojaeOaHui.
. I3MepeHnue teMneparypsl.
. I3mepenue naBneHus BO3yxa B OasIOHE O] TOPIIHEM.
. I3MepeHue cuiibl TOKa U €ro perylupoBaHUe.
10. 3mepeHue HaMpsIKEHUS.
11. 3mepeHue yriioB najeHus U MNpeIoMICHHUS.
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12. N3mepenue HOKyCHOTO pacCTOSHUS JINH3BI.
13. 3mepenue painoakTUBHOTO (hOHA.
PacueTr mo mojy4eHHBIM pe3yibTaTaM MPsIMBIX U3MEPEHHUN 3aBHCUMOIO OT HUX MapameTpa (KOCBEHHBIE
HU3MEPCHHS)
1. VI3mepeHue IIOTHOCTH BEIIECTBA TBEPOTO Tea.
. Onpenenenne ko3¢ ueHTa TPEHNUs CKOJIbKEHUS.
. Onpenenenne >KeCTKOCTH MPYKHUHBI.
. Onpezenenne BBITAIKUBAIOLIECH CUIIBI, AEHCTBYIOLIECH HA MOIPYKEHHOE B )KUKOCTb TEJIO.
. OnpenieneHrie MOMEHTA CUJIBI.
. I3Mepenune ckopocTu paBHOMEPHOT'O JIBUKEHUS.
. I3Mepenue cpeiHeil CKOPOCTH JBHXKEHUS.
. I3mepenune ycKopeHus: paBHOYCKOPEHHOT'O IBUKEHHUS.
. Onpenenenue pabOThI U MOIIHOCTH.
0. Onpeznenenue 4acTOThl KOJICOAHUH Ipy3a Ha PYKUHE U HUTH.
11. Onpenenenne OTHOCUTENBHOM BIIaXKHOCTH.
12. OnpeneneHre KOIMYECTBA TEIJIOTHI.
13. Onpenenenue yaenpsHON TEIIOEMKOCTH.
14. N3mepenue paboThl U MOLTHOCTH 3JIEKTPUUYECKOIO TOKA.
15. 3mepenue conpoTUBIECHHUS.
16. OnpeneneHuie ONTUYECKON CHIIbI JTMH3bI.
17. UccnenoBaHue 3aBUCUMOCTH BBITAJIKUBAIOMIEH CHIIBI OT 00beMa MOrpyKEHHOW 4acTH OT TUIOTHOCTH
KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MAcCChl TeJa.
18. HccnenoBanue 3aBUCMIMOCTH CHIIBI TPEHHS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUTOIIAIH.
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HaGimroienne sBJICHHUI U TIOCTAaHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHAPYKEHUIO (DaKTOPOB,
BIIMAIOIINX HA IPOTEKAaHUE JAHHBIX SIBJICHUN
1. HabGmoeHue 3aBUCIMOCTH TIEpHO/1a KoJIeOaHWi rpy3a Ha HUTH OT JUIMHBI 1 HE3aBUCUMOCTH OT MAaCCHI.
2. HabmroieHue 3aBUCUMOCTH TIepruoia KoseOaHuil rpy3a Ha MPY>KUHE OT MacChl U )KECTKOCTH.
3. HalOuroieHre 3aBUCHMOCTH JaBJICHUS Ta3a OT 00beMa M TeMITepPaTypEhl.
4. HabnroieHre 3aBUCHMMOCTH TEMIIEPATyphl OCTHIBAOIIEH BOJIBI OT BpEMEHHU.
5. UccnenoBanue siBieHNs B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa.
UccnepnoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.
6. HalOmroieHue sIBJICHUST OTPasKeHUS U PEIIOMIICHHSI CBETA.
7. HaGmtoienuve siBICHUS TUCTIEPCHUH.
8. O0HapyxeHre 3aBUCUMOCTH COTIPOTHBIICHUS TIPOBOIHHAKA OT €TI0 TTapaMeTPOB U BEIIECTBA.
9. UccnenoBanue 3aBUCUMOCTH Beca TeNa B )KHJIKOCTH OT 00beMa MOTPyKEHHOW YacTH.
10. HccnemoBaHne 3aBUCHIMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT JPYTOH € TPEACTAaBICHUEM
pE3yNbTaTOB B BUAE Ipaduka Uiy TaOIHIIbL.
11. ViccnenoBanue 3aBUCUMOCTH MaccChl OT 0Obema.
12. UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBIKEHHWH 0e3 HadalbHOM
CKOpOCTH.
13. UccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U MTyTU TIPU PABHOYCKOPEHHOM JIBUKCHHH.
14. ViccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CHJIBI JIABJICHUS.
15. UccnenoBanue 3aBUCUMOCTH iehOpMaIiK IPYKHUHBI OT CHIIBI.
HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJICOAHMM Ipy3a HA HUTH OT JIJTUHBI

16. MccnenoBanue 3aBUCUIMOCTH TIepH0/1a KoJeOaHMid Tpy3a Ha MPYKUHE OT )KECTKOCTH U MACCHI.

17. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOJHHUK OT HANIPSIKEHHUS.

18. NccnenoBaHue 3aBUCUMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HaNpsHKEHUSI.

19. UccnenoBanue 3aBUCUMOCTH yIila IPEIOMIICHUS OT yIJjla MajeHusl.
ITpoBepka 3agaHHBIX NPEATIONIOKEHUH (IpsIMble U3MEpEeHUs! PU3NUYECKUX BEJTHMUMH M CPaBHEHUE3aTaHHbIX
COOTHOILIEHUH Mex 1y HUMH). [IpoBepka rumotes

1. TIpoepka rumotressl 0 JUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJOMKA KUAKOCTH B TpyOKe OT

TEMIEPATYPHI.

2. IlpoBepka runore3bl 0 NPSAMOM MPONOPLHUOHATBHOCTH CKOPOCTU NPH PAaBHOYCKOPEHHOM JIBHXKCHHUH



IIPOMICHHOMY ITyTH.

3. IlpoBepka runoresbl: MpH MOCIEI0BATEIbHO BKIOYEHHBIX JIAMIOYKH U IPOBOJHHUKA UM JBYX

IIPOBOJHUKOB HAINPSKEHMSI CKJIAJbIBATH HENb3s (MOXKHO).

4. ITpoBepka npaBuiIa CJI0KEHUS TOKOB Ha JIBYX MapajlieJIbHO BKIIOUYEHHBIX PE3UCTOPOB.
3HAKOMCTBO C TEXHMUYECKHMHU YCTPOMCTBaAaMM M MX KOHCTpyupoBaHue 5. KoHcTpynpoBaHue HaKJIOHHOU
IJIOCKOCTH C 3aAaHHbIM 3HaueHuem KII/I.

6. KoncrpynpoBaHnue apeoMeTpa 1 UCIIBITAHUE €r0 PaOOTHI.

7. COopKa JIEKTPUUECKON LIeNH U U3MEPEHHE CUJIbI TOKA B €€ pa3IMYHbIX y4acTKax.

8. COopKa 3JIeKTpOMarHuTa ¥ UCIBITAaHUE €r0 JCHCTBHSL.

9. H3yueHue 31eKTpUYEeCKOro ABUraTessl IOCTOSIHHOTO TOKa (Ha MOJIENHN).

10. KoHcTpyupoBaHue 3J€KTPOABUraTE.

11. KoncrpyupoBanue MOJICIIA TEJIECKOIa.

12. KoHcTpyupoBaHHe MOJIEIH JIOJKHU C 3aJaHHOH IPy30M0AbEMHOCTBIO.

13. Onenka cBoero 3peHust ¥ MoA00P OYKOB.

14. KoncTpyupoBaHue npocTENIEro reHeparopa.

15. 3y4yeHune CBOMCTB H300payKEHUS B JTUH3AX.

TemaTn4eckoe IJIAHUPOBAHHUE, B TOM YHUCJIE C YIETOM paﬁoqeﬁ NNporpaMMbl BOCIIUTAHUA C YKA3AHUEM
KOoJIn4YeCTBa 9YaC0B, OTBOJAMMBbIX HA OCBOCHHEC Ka)I(IIOﬁ TEMBbI.

7 KRJjaace
Ne HaumenoBanue pa3jaesa (Tembl) Koa-Bo
4acoB
1 Bsenenue 7
2. [TepBoHavasibHBIE CBEICHUSI O CTPOESHUM BEIIECTBA 6
3. BzaumopeiictBue Ten 21
4. JlaBiieHre TBEPABIX TN, )KUAKOCTENU U ra30B 19
5. PaGota u MmomHOCTE. DHEprusl. 13
6. O6o0maroiee MOBTOPEHNE 4
Htoro 70
8 kiacc
Ne HaumenoBanue pasnena (TemMbl) Koxa-Bo
yacoB
1. TeruoBbIe SIBICHUS 27
2. DNeKTpUYECKUE SBJICHHUS 26
3. DIIeKTPOMArHUTHBIC SIBJICHUS 4
4. CBeTOBbIE SIBJICHHS 9
5. O6o0maroiee MOBTOPEHNE 4
Hroro 70




9 kJacc

Ne HaumenoBanue pa3aesia (TemMmbl) Kou-Bo
4acoB

1. 3aKOHBI B3aUMOJICHCTBHS U IBUKCHUS TEIl. 39

2. MexaHuueckre KoJieOaHus U BOJHEL. 3BYK. 13

3. DNEeKTPOMAarHuTHOE TI0JIE. 23
4. CTpoeHue aToMa ¥ aTOMHOTO szpa. Mcrnonbs30Banne 12

SHEPTUU aTOMHBIX S/IEp.

5. CrpoeHnue BceneHHON S

6 Ob6o06maromiee MOBTOPEHNE 5

7 [ToBTOpEHUNE 5

Hroro 102

B BocnurTaHum jgereil  MOJPOCTKOBOrO Bo3pacta (YpOBEHb OCHOBHOTO OOIIEro 0Opa3oBaHMS)
IMPUOPUTETOM ABJIACTCA CO3AAHUC 6HaFOHpI/I$[THI>IX }’CJ'IOBI/II\/JI AJI pa3BUTUA COLIMAJIBHO 3HAYUMBIX OTHONIECHUN
YUaIIUXCsl, U, IPEKIC BCETO, IEHHOCTHBIX OTHOIICHHA:

- K ceMbe KaK IJIaBHOU OIIOPC B KM3HHU YCJIOBCKA U UCTOYHHUKY €0 CHACTbA;

- K TPyAy KaK OCHOBHOMY CIIOCOOY IOCTH)KCHHUS JXU3HCHHOTO OJIaromoNyddsi YelIOBEKa, 3aJ0ry ero
YCIIEIIHOTO MPO(HECCHOHAILHOTO CaMOOTIPEICTICHUS U OIIYIIECHHS YBEPEHHOCTH B 3aBTPAIllHEM JTHE;

- K CBOEMY OTEUYECTBY, CBOCH MaJioli U O0JIbION PoiiHe Kak MECTy, B KOTOPOM YEJIOBEK BBIPOC M MO3HAI
nepBbIE PaJJOCTU U HEYAauu, KOTOpas 3aBellaHa eMy MpeKaMHi U KOTOPYIO HYKHO 00eperars;

- K MpHUPOJIE KaK MCTOYHHWKY KM3HH Ha 3eMIie, OCHOBE CaMOT0 €€ CYIIECTBOBAaHUs, HYXIAIOIICHCS B
3aIIUTC U IOCTOSIHHOM BHUMAaHHWU CO CTOPOHBI YCJIOBCKA,

- K MHUPY Kak TJaBHOMY TIPUHIMITY YEJIOBEYECKOTO OOIICIKUTHS, YCIOBUIO KPEIKOW JPYXKOBI,
HaJIaXKUBAHUSI OTHOIIEHHUH C KOJIJIETAMH II0 pa60Te B 6YIIYHICM 1 CO3JaHus 6J'IaFOHpI/I$ITHOl"O MHKPOKJIMMAaTa B
CBO€Il COOCTBEHHOI CEMBE;

- K 3HaHUSIM KaK MHTEIUICEKTyaJIbHOMY pecypcy, obecreunBaromemMy Oyayiiee 4enoBeKa, Kak pe3ysbTaTy
KPOIOTIMBOTO, HO YBJIEKATEIBHOTO YUEOHOTO TPY/Ia,

- K KyJIbType KaK JyXOBHOMY OOrarcTBy OOIIECTBA W BaXXHOMY YCJIOBHIO OIIYIICHHS YCIOBEKOM
MOJTHOTBHI TPOKUBACMOM JKU3HH, KOTOpOE Ial0T €My UTEHHE, My3blKa, HCKYCCTBO, TeaTp, TBOPYECKOE
CaMOBBIPaKEHHE;

- K 3JIOpOBBI0 Kak 3aJiory JIOJITOW W aKTHMBHOM JKM3HU 4EJOBEKa, €ro XOpOIIero HACTPOCHUS U
ONTUMUCTUYHOI'O B3IJIdaa HA MUDP,

- K OKPY)KaIOIIMM JIFOJISIM KaK 0€3yCJIOBHON M a0COJIFOTHOW IIEHHOCTH, KaK PAaBHOMPABHBIM COIHATIbHBIM
naprtaepaM, € KOTOPbIMU HeO6XOJII/IMO BBICTpanBaTh }106p0)KeJ'IaTeJ'IBHI)IC U B3aUMONOJACPKHUBAIOIINUEC
OTHOIIIECHHSI, JAIOIIUE YSTIOBEKY Paj0CTh OOIICHHS U TIO3BOJISIONINE N30eraTh YyBCTBA OJJUHOYECCTBA;

- K caMuM cebe Kak XO035€BaM CBOEH CyIAbOBbI, CaMOOIPEICIISIONUMCS U CaMOPEATU3YIOIIUMCS
JUYHOCTSIM, OTBEYAIOIIUM 3a CBOE CcOOCTBEHHOE Oymyiiee






