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1.

IHosicHuTeIbHAA 3alIUCKA

HOpMaTHBHI)Ie AOKYMEHTBI, oﬁecneanammne peanu3anuro (I)euepa.ﬂbnoro

rocy/1apcTBEHHOT0 00Pa30BaTEJBLHOI0 CTAHAAPTA

DeoepanvHulil ypoBeHb

1.

®enepanbubiii 3ak0oH oT 29.12.2012 1. No 273-03 «O6 oOpa3oBaHuu
B Poccuiickoii @enepanumny» (pexakmus ot 23.07.2013).

O6 yTBepxkIeHUN (PeaepaibHOTO TOCYAapPCTBEHHOIO 00pa30BaTEIbLHOIO
CTaHjapTa OCHOBHOro oOmiero obpazoBanusi / Ilpuka3 MwuHHCTEpcTBa
obOpaszoBanus u Hayku Poccuiickoit ®enepannu ot 17.12.2010 r. Ne 1897
(3apeructpupoBan MunroctoM Poccun 01.02.2011 1. Ne 19644).

[Tpuka3z MunuctepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu oT
29.12.2014 r. Ne1644 «O BHeceHnun u3dmeHenni npukas MO 1
H P® or 17.12.2010r. Nel897 (OO0 yTBepx)aeHUU 00 YTBEpPKICHUU
(denepaibHOr0O  rOCyJapCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJapTa
(3apeructpupoBanHbiii B Muntocte PO 06.02.2015r.

dyHIaMeHTaIbHOE SJIPO CojepkaHus oOiiero odpazoBanus / mon pen. B.
B. Koznosa, A. M. Konnakosa. — M.: IIpocsemenue, 2009.

[Tpuka3z MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit deneparum ot
29.12.2014 r. Nel644 «O BHecenun msmeHenuit npukas3 MO U H PO ot
17.12.2010r. Nel1897 (OO0 yTBepxkaeHun 00 yTBepkAeHUHU (DeneparbHOro
roCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa (3aperucTPUPOBAHHBIN B
Muntocte P® 06.02.2015r1.);

[Tpumepnas nporpamma 1o npeamery «300pa3utenbHOe UCKYCCTBOY.

O6 yrBepxaennn denepanbHOTO MEepedHs YIYCOHHMKOB, PEKOMEHIYEMBIX K
WCIOJB30BAaHUIO  MpPH  pealu3alldd  UMEIOIUMX  TOCYAapCTBEHHYIO
aKKpeAUTAIMI0  00pa30BaTENIbHBIX MpPOrpaMM  HadaJlbHOTO  OOIIEro,
OCHOBHOTO  oO0Imiero, cpemHero ooOmero oOpaszoBanusi / Ilpukas
MunucrepctBa oOpa3zoBanuss u Hayku Poccuiickoit ®enepanuu oT
31.03.2014 r. Ne 253;

[ToctanoBnenne ['MaBHOrO TOCYAapCTBEHHOTO CaHUTApPHOrO Bpaua
Poccutiickoit deneparuu ot 29 mexadbps 2010 r. Ne 189 r. Mocksa "O06
YTBEPKIAECHUU CaulluH 2.4.2.2821-10-2015 "CaHuTapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBAHMS K YCIOBHSIM U OpraHU3alUKi 00ydeHUs

B 00111€00pa30BaTENbHBIX YUPEXKIACHUIX" (3aperucTpupoBaHo B MUHIOCTE



P® 3 mapra 2011 r., peructpannonssii Ne 19993) ¢ u3MeHeHUsIMU OT
24.11.2015 roga (3apeructpupoBanbl MuntoctoM Poccun Ne40154 ot 18
nexadpst 2015 r. Ne 40154)

9. O0 yTBepKIEHUH TIEpPEUHs OpraHu3alui, OCYLIECTBISIOMIUX W3/IaHUE
y4eOHBIX TMOCOOWH, KOTOpBIE JOMYCKAIOTCS K HCIOJBb30BAHUIO B
00pa30BaTENTFHOM MPOIECCE B UMEIOIINX TOCYJapPCTBEHHYIO aKKPEAUTAIIUIO
U pearm3yrmux o0pa3oBaTelbHbIE MPOrpaMMbl OOIIEro 00pa3oBaHMS
oOpazoBarenbHbIX yupexaenusx / [Ipuxaz MunuctepctBa oOpa3oBaHus u
Hayku Poccuiickoit ®denepanuun ot 14.12.2009 r. Ne 729 (3apeructpupoBan
MunroctoM Poccun 15.01.2010 1. Ne 15987), ¢ usMeHeHUSIMU;

10.0 BHeceHHMHM HU3MEHEHW B MepeyYeHb OpraHU3aluid, OCYIIECTBIISIOIINX
U3JIaHuE Y4YEOHBIX MOCOOMI, KOTOpbIE NOMYCKAIOTCS K HCIOJIb30BAHUIO B
00pa30BaTeIbLHOM IPOIIECCE B UMEIOIIHNX IOCYIapCTBEHHYIO aKKpEIUTaLUIO
U peaqusylomux oOpa3oBaTelbHbIE MPOrpaMMbl OOIIETo 00pa3zoBaHUs
oOpazoBarenbHbIX yupexaeHusx / Ilpukaz MunucrepcTtBa 00pa3oBaHHs U
Hayku Poccwuiickoit deneparuu ot 13.01.2011 r. Ne 2 (3apeructpupoBaH B
Muntocte P® 08.01.2011 r. Ne 19739),/ Ilpukaz Munucrepcrna
oOpazoBanus u Hayku Poccuiickoit ®denepammu ot 16.02.2012 1. Ne 2
(BapeructpupoBan B Muniocte P® 08.02.2011 r. Ne 19739). Ilpuka3
MunucrepctBa oOpa3zoBaHus U Hayku Poccuiickoin @egepauuu 0T
08.12.2014r. Nel1559 (3apeructpupoBan B Muntocte P ot 05.09.2013 r.
Ne1047);

11.TTpuka3 MunuctepctBa oopazoBanus U Hayku PD ot 04 oxTsi6pst 2010 r. Ne
986 "OO yrBepxkiaeHHH ¢eaepaabHbIX TPeOOBaHMM K 00pa30BaTEIbHBIM
YUpEXKIACHUSM B YaCTH MUHUMAJILHOM OCHAIIIEHHOCTH Y4€OHOTO Mpolecca u
o0opyZ0oBaHUsl YU4EOHBIX MOMeIeHui", 3aperucTpupoBan B Muntocte PO §
¢despans 2010 r., peructpaunonHbii N 16299;

12.TIlucekmo MunucrepctBa oOpazoBanus u Hayku PD ot 24 wosabps 2011r. Ne
MJI-1552/03 «O6 ocHaiieHuu 00111€00pa30BaTENbHBIX YUPESKICHUN YIEOHBIM
1 y4eOHO-1a00paTOpHBIM 000PYI0BaHUEM;

Pecuonanvnustii yposens

1. O nopsake Beeaenus GI'OC ocHoBHOTO 00111€TO 00pa30BaHUs B
obmreoOpasoBarenbHbIX yapexacHusx ¢ 01 cenrsops 2012r./ [Tpukas
MunucrepcTBa oOpazoBanus u Hayku YensOunckoi obmactu Ne 24/ 6142 ot
20.08.2012 r.;

2. ITuceMo MunucrepcTBa 00pa3oBaHus U Hayku YensiouHckoit obnactu ot 17
utoHs 2016 1. Ne 03—02/5361 «O06 npenogaBaHuM 0053aTEIbHBIX YU€OHBIX



MPEAMETOB  00pa30BaTENbHBIX MPOTPaMM HAYAIBHOTO, OCHOBHOTO U
cpeaHero oomiero oopazoBanus B 2016-2017 yuebHOM TOTY»

3. Ilucekmo MunucTepcTBa oOpa3oBaHus M Hayku YensOMHCKOW 00JacTd OT

02.03.2015r. o BHeECeHMH H3MEHEHUH B OCHOBHBIE O0Opa30BaTEIIbHBIC
IporpaMMbl HauaiabHOro 00mero. OCHOBHOTO OOIEro U CPEAHETo OOIIEro
oOpa3oBaHus  0O0IIEOOpa30BATEIbHBIX  OpPraHU3ANMAX  YCISIOMHCKOM
o0JracTmy;

4. Metoauueckue peKOMEHAAIMU MO0 YUYETy HAllMOHANbHBIX, PETHOHAJIBHBIX U

ATHOKYJIbTYPHBIX OCOOCHHOCTEH mpu pa3paboTke 001e00pa3oBaTeIbHBIMU
YUpPEXKIACHUSIMUA OCHOBHBIX OOpa30BaTeIbHBIX MPOrpaMM HaYyaJlbHOTO,
OCHOBHOTO, cpenHero obmero obOpasoBanuss /  B. H. Kecniukos,
M. U. ConoakoBa, E. A. Tropuna, . ®. Unesacos, FO. FO. bapanosa,
B. M. Ky3unenoB, H. E. CxkpunoBa, A. B. KucisikoB, T. B. ConoBbeBa,
®. A. 3yeBa, JI. H. YUuneimeBa, E. A. ConoagkoBa,  U. B. JlaTeimosa,
T.II. 3yeBa ; Mun-Bo obOpa3oBanusi U Hayku Yens0. oOn. ; Yensd. uH-T

MePENoATrOT. U TOBBIIMICHUS KBaduduKanuu pabOTHUKOB OOpa30BaHHS. —
Yengouuck: YUIITIKPO, 2013. — 164 c.

IlIkonvnuiit yposens

1.

OcHoBHasi 0Opa3zoBarenbHas MporpaMMa OCHOBHOT'O 00IIIeT0 00pa3oBaHus
MBOY «COUI Ne45 T'. YensiOunckay (C M3MEHEHUSIMH U JIOTIOJTHEHUSIMH );
VYueonsiii m1aH MBOY «COIIl Ne45 T'. Uensouncka» nwa 2016-2017
yueOnsiit rof (pazaen Ne3 OIT OOO0);

Kanennapusiii yueonsiii rpapuxk MBOY «COI No45 T'. YensaOuncka» Ha
2016-2017 y4ueOHbIi TO;

[Tonoxenue o nmopsiike pazpabOTKU U yTBEPKIEHUS pabOUUX MporpaMm
y4eOHBIX MPeAMETOB, KypcoB B MBOY

«COII Ne45 T'. Yensibunckay s megarora, peanmmsyromiero @I'OC O0O0.



®dusnueckoe oOpa3oBaHHME B OCHOBHOM IIKOJE JIOJDKHO OOECIIEYUTh
dbopMupoBaHre y oOydaroluXcs MPEACTABICHUH O HAyYHOW KapTHHE MHUpa —
BXXHOTO  pecypca  HAyyHO-TEXHMYECKOIO  Iporpecca,  O3HAKOMJICHHE
oOyyaronuxcs ¢ (U3NYECKUMU M aCTPOHOMHYECKUMHM SIBICHUSIMH, OCHOBHBIMHU
OPUHLKAIIAMHA  pabOThl MEXaHU3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOWCTB U
npuOOpOB, pa3BUTUE KOMIIETEHIMI B PpEUICHUM WH)XXEHEPHO-TEXHUUECKUX U
HAYYHO-HCCIIEeIOBATEIbCKHUX 3a/1ad.

OcBoenne yueOHOro mnpeamera «@DU3MKa» HAMPaBICHO Ha pa3BUTHE Y
oOyuJaroluxcs MpeACcTaBIeHUN 0 CTPOCHUHU, CBOMCTBAaX, 3aKOHAX CYLIECTBOBAHMS
W JBIDKCHUS MaTepuH, HAa OCBOCHHE OOyJaromMMHCS OOIIMX 3aKOHOB U
3aKOHOMEPHOCTEW MPHUPOJHBIX SBJICHHUM, CO3AaHHUE YCIOBHUH Il GOpMHUpPOBAHUS
UHTEIJIEKTYaJbHBIX, TBOPYECKUX, IPa)X1aHCKHUX, KOMMYHHKAI[MOHHBIX,
UH(GOPMAITMOHHBIX KoMIleTeHIni. O0yJaroluecs: OBIaJCIOT HAYYHBIMUA METOIaMHU
pelIeHUs] Ppa3JIMYHBIX TEOPETUUYECKHMX M MPaKTUYECKUX 3aJad, YMEHHUSIMHU
dbopMynmupoBaTh THUIOTE3bl, KOHCTPYHUPOBATh, TMPOBOJUTH OIKCIIEPHUMEHTHI,
OLICHMBAaTh W AaHAIW3UPOBATh IMOJYUYEHHBIE pPE3yJbTaThl, COMOCTAaBIATh HMX C
OOBEKTUBHBIMU PEATUSAMU KU3HHU.

VYyeOuslii mpeamer  «@Pusukay  cnocoOCTByeT  (OPMHUPOBAHHMIO Y
oOydJaronmxcss yMEHH 0e30MacHO HMCIOJB30BaTh J1abopaTopHOEe 000pYIOBaHUE,
NPOBOJAWTH  ©CTECTBEHHO-HAyYHBIE  HCCICNOBAaHUS U DKCIEPUMEHTHI,
aHAIM3UPOBaTh  TOJYYEHHBICE  pPE3ydbTaThl, MPEACTaBIATH W HAYYHO
apryMEHTHPOBATH MOJIyYE€HHbIE BHIBODI.

Nzyuenne mpeamera «dusuka» B 4acTu (HOpMHPOBAHUS Yy OOYUAFOIIMXCS
HAyYHOTO MHUPOBO33pPEHUS, OCBOCHHUS OOIIEHAyYHbIX METOAOB (HaOJO/EHuE,
U3MEpEHHe,  OKCIIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUS  MPAKTHUYECKOTO
NPUMEHEHUS HAyYHBIX 3HAHUN (PU3WKU B )KU3HU OCHOBAHO HA MEKIIPEIMETHBIX

CBsI3SIX ¢ mpeaMeramu: «MatemaTtukay, «udopmaTukay, « Xumus», «buomorusy,



«['eorpadus», «3Okonorus», «OCHOBBI 0€30MACHOCTU >KU3HEIACATEIBHOCTH,

«Hcropusy», «JIutepatypa» u ap.

Obwas xapakmepucmuka y4ebH020 npeomema

konpHBINH Kypce (DU3HMKH — CHUCTEMOOOPa3yIOMMA ISl €CTeCTBEHHO-HAYUHBIX
yU4EOHBIX TPEAMETOB, TIOCKOIbKY (U3MYECKHE 3aKOHBI Jie)KaT B OCHOBE
COJEpKaHUsl KypCOB XUMUU, OUOJIOTHH, Teorpaduu U ACTPOHOMUH.

[Iporpamma 1o ¢u3MKe ompenesseT meau u3ydeHus: (PU3uKu B OCHOBHOM IITKOJIE,
coJiep>kKaHue TEM Kypca, JaeT pacripe/escHrue yueOHbIX 4acoB 10 pasjiesaM Kypca,
NEPEUYCHb JIEMOHCTPAIIMOHHBIX IKCIIEPUMEHTOB YUUTEJIs, OMBITOB U JIA0OPATOPHBIX
paboT, BHITIOJHAEMBIX YYAIIUMHUCS, a TAKXKE TJIaHUPYEMbIE pe3yJIbTaThl 00yUYeHUs
buzuke.

[enun n3zydenust Gu3MKU B OCHOBHOM IIKOJIE CIAEAYIOININE:

*Pa3BUTHC HHTCPCCOB U cIocoOHoCTEM YHJalquxcCs Ha OCHOBC IICpCaadud UM 3HAHUU
1 OIIbITA MO3HABATEIbHON U TBOp‘lGCKOﬁ ACATCIBHOCTH,

*[IOHUMAHUE YYaAIIUMHUCSA CMBICJIa OCHOBHBIX HAYYHBIX MOHATUA W 3aKOHOB
(U3UKH, B3aMMOCBSI31 MEK]Ty HUMH,

*¢opMUPOBaAHUE Y YUALIIUXCS MPEJCTABICHUHN O (PU3NUECKOIN KapTHHE MUPA.
JlocTrkeHue 3TuX 1eeid 00ecrneurnBaeTcsl peleHueM CIeIYIONX 3a1a4:

*3HAKOMCTBO Y4YalIUXCSi € METOJIOM HAyyHOrOo TO3HAHUS W METOJIaMHU
UCCIeIOBaHUsI OOBEKTOB U SIBIICHUM MPUPO/IBI;

*IpUOOpPETEHUE  yYallUMUCS ~ 3HAHUM O  MEXaHWYECKUX,  TEIUIOBBIX,
AJIEKTPOMArHUTHBIX W KBAHTOBBIX  SBJICHUSX, (U3UMYECKUX  BEJIMYMUHAX,
XapaKTEePU3YIOIINX 3TH SIBIICHUS,

*dbopMUpOBaHUE Yy YYalIUXCAd YMEHUW HaAOMIOAaTh NPUPOIHBIC SBJICHUS W
BBITIOJTHSTH OMBITHI, JJAOOPATOPHBIE PAOOTHI U IKCIIEPUMEHTAIBHBIE UCCIIEI0BaHUS
C MHCMOJIb30BAHUEM M3MEPUTEIIbHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
MIPAKTUYECKOM KU3HU,

*OBJIaJICHUE YYAIIUMHUCS TAaKUMH OOIEHAYYHBIMU MOHATUSIMH, KaK MPUPOTHOE
SBJICHUE, OMIIMPUYECKM  YCTAHOBJEHHbIM  (akT, mnpolOiema, THUIOTE3A,
TEOPETUYECKUM BBIBOJ, PE3YJIBTAT SKCIIEPUMEHTAILHON IPOBEPKH;



*[IOHMMAHUE YYalIUMHUCS OTJIWYUNA HAy4YHBIX JAHHBIX OT HENPOBEPEHHOU
uHdopmanuu, EHHOCTH HAyKd  JUI1  YJOBIIETBOPEHUS OBITOBBIX,
MPOU3BOJICTBEHHBIX U KYJIBTYPHBIX OTPEOHOCTEN UeIoBeKa.

Onucanue mecma yuebHno2o npeomema, Kypca 8 yueOHoM niaue

CornacHo 6a3ucHOMY yuyeOHOMY TUIaHY Ha dTare OCHOBHOTO OOIIero oopa3oBaHus
BbIZIesieTcsT 238 4YacoB A 00s3aTeNbHOTO H3y4deHHs Kypca «Dusmkay, u3
KOTOpbIXx 189 4YacoB cocTaBisieT HWHBAapHaHTHAs 4YacTh, ocTaBmuecs 21 9
HCIIOJIB3YIOTCSl B KAUECTBE PE3EPBHOIO BPEMEHH.

Temarndeckoe MmIaHupoBaHUEe 1Jii oOydeHHs B 7-8 KIIACCOB COCTaBIISICTCS W3
pacdeTta 2 4aca B Heento, 68 yacoB B roj, 9 kitacca 3 yaca B Hegento, 102 gaca.

2. [Tanupyemble pe3yJibTaThbl OCBOEHMsI YUeOHOI0 MpeaMeTa
7 xJacc
Jluunocmuowle pe3ynomamsl 0c80eHUs YueOHO20 npeomema

*c()OPMUPOBAHHOCTh  IMO3HABATEIbHBIX  HHTEPECOB, HMHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEN ydalUXCS;

*yOCKIEHHOCTh B BO3MOXKHOCTH TIO3HAHMUS TMPUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOI0 MCMOJIb30BAHUS JOCTUKCHUN HAYKH W TEXHOJIOTHMU JJISI JalbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTrO OOIIECTBa, YBAXXEHHWE K TBOPIIAM HAYKHM W TEXHUKH,
OTHOIIIEHHE K (PU3UKE KaK JIEMEHTY OOIIEeUETOBEYECKOU KYIbTYPHI;

*CaMOCTOSITEIILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHUN;

*MOTHUBAIUs 00PAa30BATEIbHON JEATENBHOCTH UIKOJIBHUKOB HA OCHOBE JINYHOCTHO
OPUEHTUPOBAHHOTO MOJIX0/1a;

*¢opMHUpOBaHUE NEHHOCTHBIX OTHOIIEHMH IpYr K JpYyry, YUYUTENI0, aBTOpam
OTKPBITUH U U300pETEHUM, Pe3yJIbTaTaM 00yUYEHUS.

Memanpeomemmuvie pe3yibmamol 0C80eHUs YHeOHO20 NpeomMema

*OBJIQJICHUC HaBBIKAMH CaMOCTOSATEIIBHOTO IPUOOPETCHUS HOBBIX 3HAHUH,
OpraHu3anud y4eOHON NeATeTbHOCTH, IIOCTAHOBKM IIeJieHd, IUIaHWPOBAHUS,
CAMOKOHTPOJII W OLEHKH pE3yJbTaTOB CBOEH JEATEIBHOCTH, YMEHUSIMU
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThl CBOUX JACHCTBUM;

*IIOHMMAaHHEC pa3anI/H71 MCKIY MHCXOAHBIMH (I)aKTaMI/I W TUIIOTC3aMHU AJI1 HX
06’LHCHCHI/IH, TCOPECTUUCCKUMHU MOJACIISIMU W PCAJIbHBIMU 06’I)€KT8_MI/I, OBJIAACHUC



YHHUBEPCAJIbHBIMUA Y4EOHBIMH ACHCTBUSIMH Ha MPUMEpPax THIOTE3 A7 0ObICHEHUS
U3BECTHBIX (DAKTOB M OSKCIEPUMEHTAIBHOM NPOBEPKH BBIIBUTAEMBIX THUIIOTES,
pa3pabOTKU TEOPETUUECKUX MOJENIEH IPOLECCOB WM SIBJICHUN;

s¢opMUpOBaHME YMEHHUIl BOCHPUHUMATH, IepepadaTbiBaTh U MPEIbSBIATH
uH(OPMAIUIO B CIIOBECHOM, 00pa3HOM, CHUMBOJIMYECKOM (hopMax, aHATU3UPOBATh U
nepepadaThiBaTh MOJYUYEHHYI0O MH(OpPMAIKMI0O B COOTBETCTBUU C MOCTABICHHBIMU
3a/lauaMu, BBIACISATh OCHOBHOE COJEpKaHUE MPOYUTAHHOTO TEKCTa, HAXOJIWUTh B
HEM OTBETHI HA MOCTABJIICHHBIE BOMPOCHI U U3J1araTh €ro;

*pa3BUTHE MOHOJIOTUYECKOM M JUAJIOTMYECKON peuu, YMEHMsI BbIpa)kaTb CBOU
MBICJIM ¥ CIIOCOOHOCTH BBICIYIIMBATh COOECEAHNKA, IOHUMATh €r0 TOYKY 3pEHHUS,
IPU3HABATh MPABO APYTOro YEIOBEKa HA NHOE MHEHHE;

*OCBOCHUC IIPHCMOB I[CﬁCTBHfI B HCCTAHAAPTHBIX CHUTyalMUAX, OBJIAJICHHUC
9BPUCTHYCCKNMH MCTOAAMHN PCHICHUA Hp06JICM;

s¢opMuUpoBaHUE yMEHUW paboTaTh B TPYMNIE C BHIMOJIHEHUEM PAa3JIHMYHbIX
COIIMAILHBIX POJICH, MPEJCTaBJISITh U OTCTaWMBaTh CBOU B3MVISIABI U YOEKIECHMUS,
BECTU JUCKYCCHIO.

lIpeomemnvwle pe3ynbmamul 0cgoenust yuebHO20 npeomema

Oo0yuaronuiicsi HayYuTCs

e coOmrofaTh TpaBwia OE30MAaCHOCTH W OXpaHbl Tpyda mpu paboTe C
y4€OHBIM U JIAOOPaTOPHBIM 000PYI0BAHUEM;

® [IOHMMAThb CMBICI OCHOBHBIX (PM3MUECKHX TEPMHUHOB: (PU3UYECKOE TEIIO,
duznyeckoe sBieHUE, PU3NYEeCcKas BeIUUUHA, €AUHULIBI U3MEPEHMUS,;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPH MTOMOIIH
bu3MYecKuX ~ METOJOB; aHAIM3UPOBATh  OTACIbHBIC OJTallbl  MPOBEIACHHUS
UCCJIEIOBAaHUM U UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

® CTaBUTh OMBITBI 1O HCCICNOBAHUIO (PU3UYECKUX SIBICHUH  WJH
du3nyecKuX CBOWCTB Ted 0€3 HCIOIBb30BaHUS TPSIMBIX H3MEPEHUUN; MPH 3TOM
dbopMynupoBath npodiaemMy/3a1ady yueOHOT0O IKCIEPUMEHTa; COOUpaTh YCTAHOBKY
U3 TIPEJIOKEHHOTO 000PYAOBAHUS;, POBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI.

® TIOHUMATb POJIb FIKCIIEPUMEHTA B MOJYYSCHUN HAYYHOH MH(OpMAIUH;

® IPOBOAWTH TpsSIMblEe H3MEPEHUS (DU3MUECKUX BEIMYHH: BpeMs,



paccrosiHUE, Macca Tea, 00beM, cujla, TeMIeparypa, aTMoc(epHoe JaBlieHUe, IpU
3TOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS M HCIOJIb30BATh MPOCTEHIINE

MCTOJbI OIICHKN HOFp@IHHOCTeﬁ HSMGPCHHﬁ.

® [POBOJIUTH HCCIEAOBaHHE 3aBUCUMOCTEH (DU3UYECKUX BEIUYHH C
WCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHHI: MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,

® MPOBOJIUTH KOCBEHHbIE M3MEpEHUsT (U3MUECKUX BEJIWYUH: TpHU
BBITIOJTHEHUU U3MEPEHUN CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEITIOKEHHOW WHCTPYKIMH, BBIYUCIATh 3HAYEHUE BEIWYMHBI M AHAIU3HPOBATH
IIOJIy4YE€HHBIE PE3YyJIbTAThI C YUETOM 3aJaHHOU TOYHOCTU U3MEPEHHU;

® AQHANW3UPOBATH CHUTYyallMM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTb B HHUX TMPOSBJICHUE HW3YUYCHHBIX (PU3MUECKUX SBJICHUN WU
3aKOHOMEPHOCTEH 1 MPUMEHSATh UMEIOIINECS 3HAHUS JIJIS1 UX OObSICHEHMUS;

® [OHMMAaTh MPUHIUIIEI JIEUCTBUS MAaIlMH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, yCJIOBUS UX 0€30MaCHOI0 UCTOb30BAHUS B TIOBCEIHEBHOM KU3HU;

® WCIOJB30BaTh TMPHU BBIOJHEHUH YUYEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO
JUTEPATYypy O (UBHUECKUX SBICHUAX, CIPABOYHBIC MaTepUalbl, PECYpChl
HNuTtepHer.

® pacmo3HaBaTh MEXAaHUYECKHUE SBICHUS M OOBICHATH Ha OCHOBE
MMEIOIIUXCS 3HAHUWA OCHOBHBIE CBOMCTBA WM YCIJIOBUSI IIPOTEKAHUSI ITUX
ABJICHUI: pPAaBHOMEPHOE M HEPAaBHOMEPHOE [BWIKEHUE, Tepeada JaBJICHUA
TBEPJABIMH TEJAMH, JKUJKOCTSAMH U Ta3aMu, aTMOC(EpHOE IaBJICHHUE, IJIaBaHUE
T€JI, PABHOBECHUE TBEPIBIX TEJI, UMEIOIINX 3aKPEIJICHHYIO OCh BpaIllCHUS.

® ONKUCHIBATH M3YYCHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SIBJICHUS,
UCTIONIB3Yysl (pU3WYecKre BEIWYUHBL: MyTh, CKOPOCTh, Macca Teja, IMJIOTHOCThH
BEILIECTBA, CHJIa (CWJa TSDKECTH, CWJIa YNPYTOCTH, CHUJIa TPEHUs), JABJICHUE,
KMHETHYeCKash »DJHeprusi, MOTECHLUMANIbHAs JHEPrus, MexaHudeckas pabora,

Mexannyeckas MomHocTb, KIIJ[ mpu coBeprienun paboOThl ¢ HCIOJIB30BAHUEM



MpPOCTOT0 MEXaHW3Ma, CHJIa TPEHHS, MPU ONUCAHUM MPABUIBHO TPAKTOBATh
(GU3UYECKUI CMBICT HKCTOJB3YEMbIX BEIMYMH, WX OOO3HAYCHHS] W EIUHUIIBI
U3MEpPEHUsI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3UYECKYIO BEIHMUYUHY
C IPYTUMH BEIMYNHAMU, BEIYUCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL;

® AHANU3UPOBATHh CBOMCTBA TEJ, MEXaHUYECKUE SBICHUS U MPOIECCHI,
UCIOJNIb3Ysl (U3UYECKUE 3aKOHBI:, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena;
IIPU 3TOM pa3nyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €0 MaTEMaTHYECKOe
BBIPAXKEHUE;

® pasznuyaTh OCHOBHBIC TPU3HAKU M3YUYCHHBIX (U3UUYECKUX MOJICIIEH:
MaTepuajbHas TOUKa;

e peliath 3aJayd, HUCMHOJIb3Yys (U3NUecKrue 3aKOHBbI (3aKOH COXPaHECHUS
sHepruu, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GOpMYyIIHI,
CBSI3bIBAIONINE (PU3MUECKUE BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela,
IJIOTHOCTh BEILIECTBA, CHJIA, JABJIICHHE, UMITYJIbC Tejla, KHHETUYECKas SHEprus,
MOTEHIIMAJIbHAS DHEPTHs, MeXaHn4yeckas paboTa, MexaHu4eckas MoImHOCTh, KIT/]
IPOCTOr0 MEXaHW3Ma, CUJIa TPEHUS CKOJbXKEHHS, KO3(PQPUUUEHT TpEeHHus,): Ha
OCHOBE aHaJW3a YCJIOBHUS 3a/laud 3alUChIBaTh KpPAaTKOE YCIOBHUE, BBIICIATH
bu3nUecKkue BEJIMYMHBI, 3aKOHBI M (OpMYJbl, HEOOXOAUMBIC IS €€ PEIICHHUS,
MPOBOAUTh pacueThl M OLEHUBATh PEAJIbHOCTh TOJYYEHHOTO 3HAYCHUS
(U3NYIECKON BEITMYMHBI.

OO0yuaromuiics MoJy4YuT BO3MOKHOCTh HAYYUTHCS:

® 0CO3HaBAmMb YEHHOCMb HAYYHBIX UCCNe008aHUl, polb  QU3UKU 8
pacuuperuy npeocmasienuti 00 oKpyicarowem mupe u ee 6Kuad 8 YiyuuleHue
Ka4ecmea HCU3Hu,

® UCNONB306aMb NpUEMbl NOCMPOEHUs uUYyecKux mooenel, NOUCKA U
DOpMYIUPOBKU  00KA3AMENLCME  BbIOBUHYMbBIX 2UNOMe3 U  MeopemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCIMAHOBLEHHbIX PaKmos;

® CpagHu8amv MOYHOCHb USMEPEHUS (QUUYECKUX BeIUYUH NO GeIUYUHE UX
OMHOCUMENbHOU NOZPEUHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHULL,

® camocmosiamenrbHoO I’lpOGO@Mﬁ’lb KOCBEHHbLE U3MeEpPEeHUsl U ucc1e006aHus



Qusuueckux GeiuuUH C UCNOJIL30BAHUEM PA3IUYHBIX CHOCOO08 U3MepeHUs
Qusuueckux eeruyuH, 8vlOUPAMb CPeOCmBa UBMEPEeHUs C YHemoM HeoOX00UMOl
MOYHOCIU U3MePeHUll, 000CHOB8bIBAMb 8bIOOP CNOCOOA UMEPEHUS, A0eKBAMHO20
NOCMAasIeHHOU  3a0aye, NPOBOOUMb OYEHKY OO0CMOBEPHOCMU  NOJYYEeHHbIX
pe3yibmamos;

® goCnpuHUMamsb UHGOPMAYUIO PUIUUECKO20 COOEePIUHCAHUS 6 HAYUHO-
NONYAAPHOU Jumepamype U CcpeoCmseax MAccosol UHGopmayuu, Kpumuyecku
OYeHUBaMb NOJYUEHHYIO UHPOPMAYUIO, AHATUBUPYS ee coOoepiicanue U OanHHvle 00
UCMoYHUKe UHpopmayuu,

® co30asamv CcoOOCMBEHHble NUCbMEHHble U YCMHble COO0OWeHUs O
Qusuueckux A6IEHUAX HA OCHO8€ HECKOJIbKUX UCMOYHUKO8 UuHpopmayuu,
CONPOBONCOAMb  GLICMYNJICHUE — Npe3eHmayuel,  yyumsléds  0COOEHHOCIU
ayoumopuu c8epCmHuUKo8.

® UCNONB306AMb 3HANHUSL O MEXAHUYECKUX SGIECHUSX 8 NOBCEOHEBHOU HCUHU
0151 obecneuenust be3onacHocmu npu oopaweHuu ¢ npubopamu U mexHuvyecKumu
yempoucmeamu, 0l COXPAHeHUs. 300P08bsi U COONOEHUS. HOPM IKON02UUECKO20
nogedeHus 8 oOKpyJcarowel cpeoe;, NPUBOOUMb NpUMeEpPbl NPAKMUYECKO2O0
UCNONL308AHUST PUUYECKUX 3HAHUL O MEXAHUYEeCKUX SBNeHUIX U @UUYeCKUX
3AKOHAX, NPUMePbl UCNOTb30BAHUSL B0300HOBIAEMBIX UCTOYHUKOB dHEPIUU,

® paziuuams 2panuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb
eceobwull  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH — COXPAHEeHUs.
MEXAHU4eCcKolu OHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 3AKOH —6CeMUPHO20
MsA2OMEHUS) U 02PAHUYEHHOCTb UCHONb308AHUS YACMHBIX 3aKOH08 (3akoH [Vka,
Apxumeoa u op.);

® HAXOOUMb AO0EKBAMHYIO NPEOJIONCEHHOU 3adaye Gu3UYecKyro Mooeib,
paspewams npobdiemy Kaxk HA OCHOBE UMEIOWUXCS 3HAHUUL NO MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMUYUECKO20 annapama, maxk u npu NOMOWU Memooo8

OYEeHKU.

& Kiacc



JluynocmHvle pe3ynomamsl 0C80eHUs Y1eOHO020 npeomema

*cOPMHUPOBAHHOCTD  TO3HABATEIBHBIX HMHTEPECOB, HMHTEJUICKTYaJbHBIX |
TBOPUYECKUX CTIOCOOHOCTEN yUaIIuxcs;

*yOEXKJIEHHOCTh B BO3MOKHOCTH TO3HAaHWUS MPUPOJBI, B HEOOXOJIUMOCTH
Pa3yMHOI0 MCMOJIb30BAHUA JOCTHUKCHUN HAYKHA M TEXHOJIOTUW ISl JAIbHEHIIETO
pPa3BUTHUSI YEJIOBEYECKOTO0 OOINECTBA, YBAKECHHE K TBOPIAM HAyKH M TEXHUKH,
OTHOIIICHHE K (PU3UKE KaK JIEMEHTY OOIIeUeI0BEYECKON KYIbTYPHI;

*CaMOCTOSITEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUU U MPAKTUYECKUX YMEHU;

*MOTHBAIUSI 00PA30BATENBHON IESITENBHOCTU MIKOJBHUKOB HA OCHOBE JINYHOCTHO
OPUEHTUPOBAHHOTO MOJIX0/1a;

*()opMHUpOBAaHME LIEHHOCTHBIX OTHOIICHHHA JApPYyr K JPYry, YUYUTENII0, aBTOpaM
OTKPBITUI U U300pETEHUM, PE3YJIbTaTaM 00yUYEHUS.

Memanpeomemmuvie pe3yromamul 0C80€HUs Y4eOHO20 npeomema

*OBJIQJICHUE HaBBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHUS HOBBIX 3HAHUH,
OpraHu3alid y4eOHOM JIeSITENbHOCTH, TOCTAHOBKHM II€JIEH, IJIAHUPOBAHMS,
CAMOKOHTPOJII W OLEHKH pPE3yJbTaTOB CBOECH JEATEIBHOCTH, YMEHUSIMU
MPEIBUAETh BO3MOKHBIE PE3YJIbTAThl CBOUX JACHCTBUM;

*[IOHUMAHUE Pa3IUUUA MEXKIYy HCXOAHBIMU (haKTaMU U TUMOTE3aMU JUISI UX
OOBSICHEHUS, TEOPETUUECKUMU MOJICNISIMU U peallbHbIMU OOBEKTaMHU, OBJIAJICHUE
YHUBEPCAIbHBIMU YYCOHBIMU JIEUCTBUSAMH HA TIPUMEpAX TUIOTE3 JJIs1 OOBICHEHUS
M3BECTHHIX (PAKTOB M HKCIEPUMEHTAIbHOW TPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUSCKUX MOJICIICH MPOIIECCOB WIIN SBJICHUM;

s¢opMUpOBaHME YMEHHWIl BOCIPUHUMATH, IepepadaTbiBaTh W MPEIBABIATH
uH(OPMAITUIO B CIIOBECHOM, 00pa3HOM, CHMBOJINYECKOH (hopMax, aHATU3UPOBAThH U
nepepadaThiBaTh MOJYUYCHHYI0O WH(DOPMAIMI0O B COOTBETCTBUU C MOCTABICHHBIMU
3a7ja4aMHt, BBIACISATH OCHOBHOE COAEPKAHUE NMPOUYUTAHHOTO TEKCTA, HAXOIWUThH B
HEM OTBETHI Ha OCTABJICHHBIE BOMPOCHI U U3J1araTh €ro;

‘HpI/I06peTeHI/Ie OIIbITa CaMOCTOATCIBHOI'O  IIOHMCKA, aHaJlm3a H 0T6opa
I/IH(l)OpMaI_II/II/I C HCIIOJIB30BaHHUEM Pa3INIHBIX HCTOYHHUKOB nu HOBBIX
I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTUM AJI1 pCIICHUS IMO3HABATCIIbHBIX 3a/1a4;

*Pa3BUTHC MOHOJIOTUYECKOU U III/IB,J]OFHH@CKOﬁ pe€un, yMCHHA BbBIpAKaTb CBOHU
MBICJIH M CITOCOOHOCTH BBICITYIIIMBATb CO6€C€I[HI/IK3., IIOHUMATb €TI0 TOYKY 3PCHUA,
IIPpHU3HAaBaTh IIPaBO APYroro 4€jI0BCKa Ha NHOC MHCHUC,



*OCBOCHUC IIPHCMOB I[CﬁCTBHﬁ B HCCTAHAAPTHBIX CHUTyallHUAX, OBJIAJICHHUC
9BPUCTHYCCKHUMHU MCTOAaMU PCHICHUA HpO6JICM;

s¢opMupOBaHHE yMEHUH paboTaTh B TPYyNINE C BHIMIOJIHCHHEM PAa3THYHbBIX
COLIMAJIBHBIX POJIEH, MPEJCTaBISATh U OTCTAMBATh CBOU B3TJISABI U yOEKICHUS,
BECTHU JUCKYCCHIO.

TenjioBble ABJICHUS

OOyuaronuiicsi HAYYUTCH:

® pacno3HaBaTh TEIUIOBBIC SIBIICHUA W OOBSACHATH Ha 0a3ze UMEIOIIUXCS
3HAaHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SIBICHUM: TudPy3us,
W3MEHEHHE 00beMa Tell MPU HarpeBaHUU (OXJIAXKIACHUU), OONbIIAs C)KUMAEMOCTh
ra3oB, mMajas C)KHUMaeMOCTb JKHUJIKOCTEH M TBEPABIX TEJ; TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHUE, BIAXXHOCTb
BO3/IyXa, pPa3JIMuHbIE CIOCOOBI Terionepenadyn (TerionpoBOAHOCTh, KOHBEKIIUS,
U3IIy4eHHUE), arperatHbleé COCTOSHUS BEIISCTBA,IOTJIONICHUE DHEPruu  IpHU
WCIIAPEHUM >KUJKOCTH U BBIJICJIICHHE €€ MPU KOHACHCAIUM TMapa, 3aBUCUMOCTH
TEMIEPATYPhI KATIEHUS OT IaBJICHUS;

® OMUCHIBaTh M3YyUCHHBIC CBOMCTBA TEJ W TEIUIOBHIC SBJICHUS, UCIOJIb3Ys
dbu3nyeckrue  BEIUYUHBI:  KOJUYECTBO  TEIUIOThI, BHYTPEHHSSI  DHEPrus,
TEeMIEpaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAas TEIJIOTA IJIaBICHHUS,
yaelbHas TEeIJIoTa MapooO0pa3oBaHus, yJeldbHAas TEIUIOTa CrOpaHusl TOILIUBA,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YEeHUS U €TUHUIIBI U3MEPEHUSI, HAXOUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKyI0 BEIUYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAUYCHHE
(U3UYECKON BEIIMYHMHBL;

® aHAIM3UPOBATh CBOWCTBA TEJI, TEIUIOBBIC SIBJICHUS U  MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC TOJIOKEHHUS aTOMHO-MOJICKYJISIPHOTO YUYEHHS O CTPOCHUU
BEILIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® pa3nuyaTh OCHOBHbBIE TMPU3HAKU HW3YUYEHHBIX (U3MYECKUX Mojene

CTPOCHUS I'a30B, KUJKOCTEN U TBEPAbBIX TCII;



® IPHUBOIUTH NPHUMEPHI MPAKTUYSCKOTO HCIIONB30BAHHUS — (PU3MICCKUX
3HAHUU O TEIUIOBBIX SBJICHUSIX;

e pemaTh 3a7add, WCIONB3yS 3aKOH COXpPAaHCHHsI SHEPTUU B TEILJIOBBIX
nporieccax ¥ (POpPMYJIbl, CBS3BIBAIOIINE (PU3NICCKUE BEIWIMHBI (KOJIUIECTBO
TEIUIOTHI, TEMIIepaTypa, yAeldbHas TEIIOEMKOCTh BEIIECTBA, YACNbHAs TEIUIOTAa
TUTaBJICHUS, YJCNIbHAs TEIUIOTa MapooOpa3oBaHUs, YICNIbHAs TEIUIOTa CTOpaHUS
TOTUTNBA, KOA((PHUIIMEHT MOJIE3HOT0 JASHCTBHS TEIUIOBOTO JIBUTATENsI): HA OCHOBE
aHaM3a YCJIOBUS 3aJaud 3allUChIBATh KPATKOE YCIOBHUE, BBIACISATH (PU3UICCKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOJMMEBIC ISl €€ PEIICHUS, MPOBOJIUTH
pacueTbl ¥ OIEHHWBATH PEATBbHOCTh IOJYYCHHOTO 3HAYCHHS (PHU3HUECKOM
BCJIMYHHBI.

OO0yuarommuiicsi MOJTYYUT BO3MOKHOCTh HAYYHTHCSI:

® UCNONBL308AMb 3HAHUSL O MENJIOBbIX ABNEHUAX 8 NOBCEOHEGHOU HCUSHU OIS
obecneuenusi OezonacHocmu npu oOpawjeHuU ¢ Npudopamu U MexHUYeCKUMU
ycmpoucmeami, 015 COXPAHEHUsL 300P08bsi U COONO0EHUsL HOPM IKOLOSULECKO20
nosedenuss 6 OKpydcaouel cpede;, NPUBOOUMb NPUMEPbL  IKONOSUUECKUX
nociedcmeull  pabomuvl O0gueamenell GHYMPEHHe20 C2OPAaHUs, MeNI08blX U
2UOPOINEKMPOCAHYULL,

® pazuuams 2pamuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMDb
sceobwutl xapakmep yHOAMEHMANbHBIX QUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
9Hepauu 8 MeNnI08bIX NPoyeccax) U 02PaAHUYEHHOCHb UCHONb308AHUS YACHHBIX
3AKOHO8,

® HAX00UMb A0EeK8AMHYIO NPeOlONHCEHHOU 3adade QU3UYUECKYr0 MOOelb,
paspeuwiams npobiemy Kak Ha 0CHOBe UMEIOWUXCS 3HAHULL O MENTI08bIX A8NEHUAX C
UCNOIL308AHUEM MAMEMAMUYEeCK020 annapama, maxk u npu NOMOWU Memooos
OYEHKU.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHUS

Oo0yuaromuiicss HAy4YUTCH:

® DPACIO3HABATh JJICKTPOMATHUTHBIC SIBJICHWS M OOBSCHATH Ha OCHOBE

HUMCHOIIINXCA 3HAaHUM OCHOBHBIC CBOMCTBA WU YCIIOBUA TIPOTCKAHUA OTHUX



SABJICHUM: JJIEKTPU3ALMSA TEJI, B3AUMOACHUCTBHE 3apsI0B, MIEKTPUUYECKUN TOK U €ro
JNEeUCTBUA (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE), B3aHMMOJECHCTBHE MAarHUTOB, |,
MPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHUE M IIPEIOMIICHHE CBETA,
JVCIIEPCHUsl CBETA.

® COCTaBJIATh CXEMbl DJEKTPUYECKHUX LENEH C MOCIEI0BATEIIbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3iinuas yYCIOBHbIE OOO3HAYEHUS
AIIEMEHTOB JJIEKTPUYECKHX Leneil (MCTOYHUK TOKa, KIII04Y, PE3HCTOp, PEOCTar,
JaMII0YKa, aMIIEPMETP, BOJIBTMETD).

® UCIOJB30BaTh ONTHYECKUE CXEMBbl Uil MOCTPOCHUS H300paKeHUIl B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E.

® ONWCHIBATh M3YYEHHBIE CBOWCTBA TEN M JJIEKTPOMATHUTHBIC SIBICHUS,
UCHOJNB3Ysl  (PU3MYECKHE BEJIUYMHBL: JJIEKTPUYECKUM 3aps], cuja TOKa,
DIEKTPUYECKOE  HANPSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIICHHE,  YJEIBHOE
CONPOTHUBJICHUE BEUIECTBA, pabOTa 3IIEKTPUYECKOTO TMOJs, MOIIHOCTh TOKA,
(GoKycHOE pacCTOSHME M ONTHUYECKas CHJIa JIMH3bL,; MpPU OMNHMCAHUU BEPHO
TPakTOBaTh (DU3UUYECKUU CMBICI HCIONBb3YEMBIX BEIUYMH, UX OOO3HAYEHUS U
€IMHULBI U3MEPEHUS; HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMM.

® AHAJIM3MUPOBATH CBOMCTBA TEJI, AJIEKTPOMArHUTHBIE SIBJIEHUS W MPOLIECCHI,
UCHOJNB3Ysl (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHMs JJIEKTPUYECKOIro 3apsja,
3akoH OMa miig ydacTka uenu, 3akoH [[xoyns-JIeHna, 3aKOH OpsIMOJIMHENRHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3AKOH MPEJIOMIIEHUS CBETA; MPH
3TOM pa3iInyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa W €ro MaTeMaTH4ecKoe
BBIPAXKEHUE.

® [PUBOAUTH MPUMEPHl MPAKTHYECKOTO HCIOJIb30BAHUS (PU3UUYECKHUX
3HAHUU O DJICKTPOMATHUTHBIX SIBIICHUSX

e pemiath 3aJa4M, UCHOIb3Ys (PU3nyecKkue 3aKoHbI (3akoH OMa i ydacTka
uenu, 3akoH Jxoynsa-JIeHna, 3aKOH NPSAMOJIMHEMHOTO PacHpOCTPAHEHHS CBETA,
3aKOH OTPa)XCHHsI CBETA, 3aKOH MPEIOMJICHHs CBETa) U (POPMYJIbI, CBA3BIBAIOIINE

(1)I/ISI/I‘ICCKI/IC BCIIMYNHBI (CI/IJ'Ia TOKa, DJICKTPHUYCCKOC HAIIPSIKCHUC, SJICKTPUUCCKOC



COTIPOTHUBJICHUE, YAEITHHOE COIMPOTUBIICHUE BEIIECTBA, pabOTa AIEKTPHUUECKOTO
MOJIS, MOIHOCTh TOKAa, (POKYCHOE pacCTOSIHUE W ONTHYECKas CHJa JIMH3HI,
dbopMyIbI pacdeTa 3JICKTPUUECKOTO COMPOTHBIICHUS TPH IOCICIOBATEIIEHOM H
napaJyieIbHOM COSIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHAjIW3a yCIOBUS 3aJ1ayu
3alAChIBaTh KPATKOE YCIIOBHE, BBIACIATH (PU3NYCCKUE BEIUYHMHBI, 3aKOHBI U
dbopMyIbl, HEOOXOAUMEIE NJIsi €€ PEIICHUs, MPOBOIUTH PAacueThl U OICHUBATH
pPEaNThbHOCTD MOYYCHHOTO 3HAYCHUS (DU3UIECKON BEIIMUNHBI.

OO0yuarouuiicsi NOJYYUT BO3MOKHOCTh HAYYHTHCSH:

® UCNoNBL308aMb 3HAHUSA 00 2IEKMPOMACHUMHBIX A8NEHUAX 8 NOBCEOHEeBHOL
JHCUsHU 01 obecneveHus Oe3onacHocmu npu oopawjeHuu ¢ npudbopamu u
MEeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsl U COONIOOeHUsT HOPM
9KOJIO2UHECK020 NOBeOeHUsl 8 OKPYcalowell cpede;, NpUueooums npumepsl GIUAHUS
INEKMPOMASHUMHBIX U3LYYEHULL HA HCUBbIE OPLAHUZMYI,

® pazuams 2panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwull  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH — COXPAHEeHUs.
INEKMPULECKO20 3apsoa) U 02PaAHUYEHHOCMb UCHOIb308AHUS YACIHBIX 3AKOHO8
(3axon Oma 0ns yuacmka yenu, 3akou Jocoynsa-Jlenya u op.);

® UCNONBL308AMb NpUEMbl NOCMPOEHUS (DUULECKUX Mooenell, NOUCKA U
DOpMYIUPOBKU  00KA3AMENLCIE  BbIOBUHYMBIX —2UNOMe3 U  MeopemudecKux
66160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX aKmos;

® HAXO0OUMb AO0EKBAMHYIO NPEOJIONCEHHOU 3adaye Gu3UYecKyro Mooeib,
paspewiams npoobremy KaKk Ha 0CHOBe UMEIUWUXCS 3HAHUL 00 DNeKMPOMASHUMHBIX
ABNEHUAX C UCNOIb308AHUEM MAMeMAmu4ecKko20 annapama, max u npu nomMowu

Memoo08 OUeHKU.

9 xiacc
Jluunocmmuule pe3ynrbmamsl 0c80eHUSA Y1UeOH020 npeomema

*c()OPMUPOBAHHOCTb  I1O3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYalbHbIX U
TBOPUYECKUX CTIOCOOHOCTEN yUaIInxcs;



*yOSKJICHHOCTh B BO3MOXXHOCTH TIO3HAHUS TMPHUPOJBI, B HEOOXOAMMOCTH
Pa3yMHOT'O MCIIOJIb30BaHUS JOCTUKEHUN HAyKU M TEXHOJOTUH JUIsl AaJIbHEUIIEro
Pa3BUTHUSL YEJIOBEUECKOTO0 OOIIECTBA, YBAXXEHUE K TBOPIIAM HAYKHM U TEXHUKH,
OTHONIEHUE K (PU3UKE KaK DJIEMEHTY O0OIIEUYeIOBEYECKON KYIbTYPHI;

*CaMOCTOATCIIBHOCTD B HpI/IO6pCT€HI/II/I HOBBIX 3HAHUU U MMPAKTHICCKUX YMCHHﬁ;

*TOTOBHOCTL K BI>I60py JKU3HCHHOI'O IIYTH B COOTBCTCTBUU C COOCTBEHHBIMH
HHTCPCCaMU U BO3MOKHOCTAMU,

*MOTHUBaNUA O6p330B&T€J’IBHOI>i ACATCIIBHOCTH IMIKOJIBbHHUKOB Ha OCHOBC JIMYHOCTHO
OPUCHTHUPOBAHHOI'O IIOAXO0A4,

*()opMHUpOBAaHME LIEHHOCTHBIX OTHOIIEHHHA JApPYyr K JPYry, YUYUTENII0, aBTOpaM
OTKPBITUN U N300pETEHUI, pe3yIbTaTaM 00yUEeHHUS.

Memanpeomemmuvie pe3yromanmul 0C80€eHUs Y4eOHO20 npeomema

*OBJIQJICHUE HABBIKAMHM CAMOCTOSATEIIBHOTO MPUOOPETEHUST HOBBIX 3HAHUH,
OpraHu3alid y4eOHOW NEsITENbHOCTH, TMOCTAaHOBKHM II€JIe, IUJIAaHUPOBAHMUS,
CAMOKOHTPOJII M OLEHKH pPE3YyJIbTaTOB CBOEH JEATEIBHOCTH, YMEHUSIMU
MPEABUJIETh BO3MOXHBIC PE3YJIBTATHI CBOUX JICMCTBUI;

*[IOHUMAHUE Pa3IMUUNA MEXIYy HCXOAHBIMU (paKTaMU M THUIOTE3aMHU I UX
OOBSICHEHUS, TEOPETUUCCKUMU MOJCIISIMU U PEATbHBIMU OOBEKTAMHU, OBJIAJCHHE
YHUBEPCAITBHBIMHU yU€OHBIMH JEHCTBUSIMH Ha MPUMEpPax TUMOTE3 JJIsl OOBSICHEHUS
U3BECTHBIX (DAKTOB W OKCIEPUMEHTAILHON MPOBEPKH BBIABUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJIEIICH MPOIECCOB WM SBICHHM;

s¢opMUpOBAaHME YMEHH BOCIPUHMMATh, IepepadaTbiBaTh W MPEIBABIATH
uH(OPMAITUIO B CIIOBECHOM, 00pa3HOM, CHUMBOJIMYECKON (hopMax, aHATU3UPOBAThH U
nepepadbaThiBaTh MOJTYYEHHYIO MH(OPMAILUIO B COOTBETCTBUHU C MOCTAaBJICHHBIMU
3a7a4yaMHM, BBIJEISATH OCHOBHOE COJAEP>KaHWE MPOUYUTAHHOTO TEKCTa, HAXOJUTh B
HEM OTBETHI Ha OCTABJICHHBIE BOMPOCHI U U3JIarath €ro;

*IpUOOPETEHUE  ONbITA CaMOCTOSITEIBHOTO IOUCKA, AaHajIu3a M 0oTOOpa
uHpOpMalUu C  KCHOJB30BAHMEM  PA3JIMYHBIX HCTOYHMKOB W  HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH JJI PEIIeHHs TO3HABATEIbHBIX 33/1ay;

*Pa3BHUTHC MOHOJIOTUYECKOU U IIH&HOFH‘I@CKOﬁ pe€un, yMCHHA BbIpAKaTb CBOHU
MBICJIA M CITOCOOHOCTH BBICITYIINBATDb CO6GC€)1HI/IK3, INIOHUMATb €T0 TOYKY 3PCHUA,
IIPpHU3HAaBaTh IIPaBO APYroro 4€jI0BCKa HaA NHOC MHCHUC,



*OCBOCHUC IIPHCMOB I[CﬁCTBHﬁ B HCCTAHAAPTHBIX CHUTyallUdaX, OBJIAACHUC
9BPUCTHYCCKHUMHU MCTOAaMU PCHICHUA HpO6JI€M;

s¢opMupOBaHHE yMEHUH paboTaTh B TPYyNINE C BHIMIOJIHCHHEM PAa3THYHbBIX
COLIMAJIBHBIX POJIEH, MPEJCTaBISATh U OTCTAMBATh CBOU B3TJISABI U yOEKICHUS,
BECTHU JUCKYCCHIO.

OO0muMu npeAMeTHLIMHI pe3yJabTaTaMu 00y4eHHs (PpM3MKe B OCHOBHOM 1IKO0JIe
SIBJIAIOTCS

*3HaHUS O MPUPOJAEC BAXKHEUIINX (PUINUYECKUX SIBICHUU OKPYKAIOIIETO MHUpa U
MOHMMAHUE CMbICIa (PU3UYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b H3YUYCHHBIX
SIBIICHUM;

*YMEHHUSI MO0JIb30BAaThCA METOJAMH HAay4YHOTO HCCIEAOBAHMS SIBICHUI MPUPOJIBI,
OPOBOJUTh  HAOMIOJEHUS, IUIAHUPOBATb M BBIMOJHATH  AKCIEPUMEHTHI,
o0pabaTbiBaTh pe3yibTaThl U3MEPEHUM, MPEACTABISTh PE3yIbTAaThl U3MEPEHUH C
MOMOIIbI0 Tabnull, TrpapukoB U GopMys, OOHAPYKUBATH 3aBHCUMOCTH MEXIY
bu3MYeCKUMU BETUYMHAMHU, OOBSCHATH TMOJYYEHHBIE pe3yJbTaThl U JejaTh
BBIBO/IbI, OLICHMBATh I'PAHULIBI IOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHHIA;

*YMEHHUSl NPUMEHATh TEOPETHUYECKHWE 3HaHUs MO (U3MKE Ha IMpaKTUKE, peuaTh
bu3nuecKue 3aja4i Ha MPUMEHEHUE MTOTYYEHHBIX 3HAHMI;

*YMEHHUSI ¥ HABBIKU MIPUMEHSTH MOJyUYCHHbIC 3HAHUS JUISI OOBSICHEHUS TIPUHIIUIIOB
JICUCTBUSl BAXKHEUIINX TEXHUUYECKUX YCTPOMCTB, PELICHUS IMPAKTUYECKUX 3a1ad
MOBCEIHEBHOM JKU3HU, 00eCIieueHUsl 0€30MaCHOCTH CBOEH KU3HU, PAIIMOHATIHLHOTO
MPUPOIOTIOIB30BAHUS M OXPAHBI OKPYKAIOIIEN CPEJIBL;

*¢opMupoBaHuEe yOEKIEHUSI B 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTU SIBICHHM
npUpPOAbl, B OOBEKTUBHOCTH HAYYHOI'O 3HAHMS, B BBICOKOM IIEHHOCTU HAyKH B
pa3BUTUU MATEPUAIIBHOW U YXOBHOM KYJIBTYPHI JIOJIEH;

*pa3BUTUE TEOPETUYECKOIO0 MBILIUICHUS Ha OCHOBE (HDOPMHUPOBAHUS YMEHHM
yCTaHaBIMBATh (PaKThl, pa3iuyaTh NPUUYUHBI U CIEACTBUSA, CTPOUTH MOJEIU U
BBIJIBUTaTh  TUIOTE3bl, OTHICKUBaTh W  (OPMYJHPOBATH  JIOKA3aTEIbCTBA
BBIIBUHYTBIX  TUIIOTE€3, BBIBOJUTH U3  OKCIEPUMEHTANBHBIX  (AKTOB U
TEOPETUUECKUX MoJieel (pU3nuecKre 3aKOHbI;

*KOMMYHUKATUBHBIE YMEHUs JOKJIAAbIBATh O PE3yJIbTaTaX CBOEr0 HUCCIIEIOBAHUS,
y4aCTBOBATh B JUCKYCCHM, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI, UCIOJIb30BATh
CHPaBOYHYIO JIUTEPATYPY U APYTrrue UCTOUYHUKN HHPOPMAIUH.



IIpeaMeTHBbIe pe3yabTaThl

BbInyCKHUK HAYYUTCH:

e coOmromaTh TpaBmia OCE30MACHOCTH W OXpaHBl Tpylda Mpu paboTe C
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

® [IOHUMAaTh CMBICI OCHOBHBIX (DM3MUECKUX TEPMHUHOB: (U3HUECKOE TEJO,
busndeckoe sBiIeHNE, (PU3NUECcKas BEIIMUNHA, CAMHHUIIBI U3MEPCHHUS,

® pAcro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH
bu3MUecCKuX  METOJOB; aHAJU3UPOBATh  OTJEIbHBICE  ATalbl  MPOBEACHHUS
WCCJICIOBAHUI W MHTEPIIPETHPOBATH PE3YIbTATHl HAOIIOACHUI U OTIBITOB;

® CTaBUTh ONBITHI [0 HCCIEAOBaHUIO (U3MYECKUX SBICHUW WU
bu3nUeckux CBOMCTB Tei 0€3 HUCIOJIb30BAaHUS MPSMBIX H3MEPEHUM; MPU HTOM
dbopmynupoBaTh podiieMy/3a1auy yueOHOro IKCIIEpUMEHTA; COOMPaTh YCTAHOBKY
U3 MPEJII0AKEHHOTO 000PYA0BaHUS; TPOBOUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI.

[Ipumeuanue. Ilpu mnpoBeneHun wuccieaoBaHus (HUINUYECKUX SBICHUN

U3MEpUTENIbHbIE TMPUOOPHI HUCIHOJIB3YIOTCS JIMIIb KAk JaTYUKd HU3MEpPEHUs
¢$u3nyecKux BENMYMH. 3alMCH MOKa3aHUN NPSIMbBIX U3MEPEHUI B 3TOM cllyyae He
TpedyeTcs.

® IIOHMMATh POJIb KCIIEPUMEHTA B MOJTYYEHUH HAy4YHOUH HH(popMauy;

® IIPOBOAWUTH TpsSIMble M3MEpEeHHs (U3MUECKUX BEJIMYMH: BpeMs,
paccrosiHue, Macca Tena, o0ObeM, cujla, TeMIleparypa, aTMoc(epHoe NaBJeHHE,
BJIQXHOCTh BO3/yXa, HaNpsHKEHUE, Cujla TOKa, paJvalMoHHbIA (QoH (C
UCIIOJIb30BaHUEM JIO3UMETpPA); TMPU HSTOM BBIOMpPATh ONTUMAIbHBINA CIIOCOO
U3MEpPEHUs]T M KCHOJb30BaTh MPOCTEHIINE METOJbl OLEHKH MOTPEIIHOCTEN
U3MEpPECHUM.

[Ipumeyanue. JlobGas ydeOHas mporpamMma JODKHA 00€CIIeurBaTh

OBJIaJICHUE TIPSIMBIMUA U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PM3UUECKUX BEJIIMUUH.

® TPOBOJUTH WCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHIl: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcUpoBaTh peE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMUH B

BUJIe TAOJIUII ¥ TPpa(hUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIIECI0OBAHNUS,



® MPOBOJWUTH KOCBEHHBIE W3MEpPEHUS (U3MUECKUX BEIUYHH: MPHU
BBITIOJIHCHUA HW3MEpPEHUN CoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIyS
NPEIOKEHHON WHCTPYKIIMHU, BBIYUCIIATh 3HAUCHUE BEIWYUHBI U aHAIM3HPOBATH
MOJTyYEHHBIC PE3YJIbTAThI C YIETOM 33aJJaHHOW TOYHOCTH U3MEPEHHUIA;

® AHATW3UPOBATH CHUTYallUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTh B HHUX TMPOSBIICHWE M3YUYCHHBIX (U3MUYECKUX SIBICHUNW WIH
3aKOHOMEPHOCTEH 1 IPUMEHATh UMEIOTHECS 3HAHUSI ISl X OOBSICHCHHS,

® [OHUMAaTh TPUHIMIBI JEHCTBHUS MAIUH, MPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, YCIOBUSA UX 0€30MaCHOT0 UCIIOIh30BaHUS B IIOBCETHEBHOM KU3HH,

® LCIOJB30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3a7a4 HayYHO-TIOMYJISIPHYIO
JUTEPATYypPy O (U3HYECKUX SBICHUAX, CIPABOYHBIC MAaTepHUAIbl, PECYPCHI
HNuTtepHer.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® 0co3HA6AMb YEHHOCMb HAYYHBIX UCCIe008aHULl, pONb  QU3UKU 8
pacuuperuy npeocmasieHull. 06 oKpyxcarouwem mupe u ee 8KIA0 6 YIyduleHUe
Kauyecmea HCUusHu,

® UCnobL306aMb NpUEMbl NOCMPOEHUs (DUUYLECKUX MoOoelel, NOUcKa u
DOpMYIUPOBKU  00KA3AMENLCIE  BbIOBUHYMbBIX 2UNOMe3 U  MeopemudecKux
861860008 HA OCHOBE IMNUPUYECKU YCIAHOBNIEHHbIX (PaKmos,

® CPAasHUBAMb MOYHOCMb USMEPEHUS DUBUYECKUX BEIUYUH NO BETUYUHE UX
OMHOCUMENbHOU NOSPEUWHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL,

® CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUsl U UCCAe008AHUSL
Qusuueckux BeiuuUH ¢ UCNOTb30BAHUEM PA3IUYHLIX CHOCO0O08 USMEPEHUs]
Quzuneckux eenuduH, 8vlOUpaAmMb CpedCcmea UIMepeHust C Y4emom HeoOX00UMOU
MOYHOCMU U3MepeHUll, 000CHOBbIBAMb 8bIOOD CNOCOOA UMEPEHUS, AO0EeK8AMHO20
NOCMAGNeHHOU 3adave, NPOBOOUMb OYEHKY O00CMOBEPHOCIU  NOJYUEHHBIX
pe3yIbmamos;

® goCnpuHUMAmMb UHDOPMAYUIO PUIUYECKO20 COOEPIHCAHUSL 6 HAYUYHO-
NONYNAPHOU Jumepamype U Ccpeocmeax MAaccosol UHGopmayuu, KpumuyecKu

OYeHU8amsv NOJYUEHHYI0 UHGDOPMAYUIO, AHATUSUPYS ee coOepicanue U OaHHvle 00



ucmouHuKke uHgopmayuu,

® co30asamv CcOOCMBEHHble NUCbMEHHble U YCMHble COOOWeHUs O
Quzuveckux s61eHUSAX HA OCHOBE HECKOAbKUX UCMOYHUKO8 UHGopMmayuu,
CONpOBOICOAMb  BbICMYNICHUE  Npe3eHmayuel,  y4umolédas  0CoOOeHHOCmU
ayoumopuu c8epCmHUKo8.

MexaHu4yeckue siBJICHUS

BbInyCKHMK HAYYHTCH:

® pacmo3HaBaTh MEXAaHWUYECKHE SBICHUS M OOBICHATH HAa OCHOBE
MMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA WM YCIOBHS TPOTEKaHUSI OATHUX
ABJICHUI: PABHOMEPHOEC W HEPABHOMEPHOE JBH)XEHHE, PABHOMEPHOE U
PABHOYCKOPEHHOE MPAMOJIMHEUHOE JBHKEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBIDKCHUS, CBOOOJIHOE TaJieHHE TeJ, PAaBHOMEPHOE IBIKCHHE IO OKPY>KHOCTH,
VMHEPILMs, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE JBWKCHHUE, Iepeaadya JIaBJICHUA
TBEPJBIMU TEJIaMH, XUJIKOCTSIMH W Ta3aMH, aTMOc(epHOE JaBJICHUE, TUIaBaHUC
T€JI, PaBHOBECHE TBEPABbIX TEJI, HMECIOIMNX 3aKPEIUVICHHYIO OCh BpalleHHUS,
KoJiebaTenbHOe JBUKEHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATh M3YYECHHBIE CBOWCTBA TEJI W MEXAHUYECKHE SBJICHHUS,
UCIIONB3Ys (DM3WUYECKUE BEIUYHMHBI: IMyTh, MEPEMEIICHNEe, CKOPOCTh, YCKOPEHHUE,
nepuo oOpailleHus, Macca Teja, MIIOTHOCTh BEIIECTBa, cuila (Cuja TSXKECTH, Chjia
YOPYrOCTH, CHJIa TPEHHUS), JABJIICHHE, UMITYJIbC Tela, KUHETHYECKas SHEPTHs,
MOTEHIIUAJIbHAS PHEPTHs, MeXaHu4yeckass paboTa, MexaHu4eckass MOItHOCTh, KITJ]
IIPU COBEPIICHUU pabOThI ¢ UCIIOIb30BAaHUEM MTPOCTOTO MEXaHU3Ma, CUJla TPEHUS,
aMIUTUTYJa, TEPUOJ M dYacToTa KojeOaHWid, IJMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl; MPU OMHCAHWU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHUIIBI M3MEPEHUs, HaXOIUTh
dbopMyIbl, CBSI3bIBAIOIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYyTUMHU
BEJIMYMHAMHU, BEIYUCIISITH 3HaUCHUE (PU3UYECKON BEIIMUUHBIL;

® aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKHUE SBJICHUS M TPOIIECCHI,
UCITIONIB3Ysl (DM3UYECKUE 3aKOHBI: 3aKOH COXPAHECHHS YHEPTUHU, 3aKOH BCEMHUPHOTO

TATOTEHUS, MPUHIIMII CYNEPHO3UIMU CUJl (HaXOXJACHHE pPaBHOJEHCTBYIOLIEH



cuibl), I, IT u III 3akonbl HploTOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOH ['yka,
3akoH [lackansg, 3akoH Apxumena; TMpH OTOM pa3auyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

® pas3nuyaTh OCHOBHBIC TPU3HAKA W3YyYCHHBIX (U3UYECKUX MOJICTIeH:
MaTepualibHas TOUKa, MHEpIMaabHas CUCTEMA OTCUETa;

e pemiath 3aJadyM, MCMHOJb3Yysd (PU3MUECKHE 3aKOHBI (3aKOH COXpaHEHUs
DHEPI'uH, 3aKOH BCEMUPHOI'O TATOTEHUS, NMpUHIMN cynepnozunuu cui, I, 11 u 111
3akOHbl HbIOTOHA, 3aKOH COXpaHEHHUs MMIYJbCca, 3aKOH ['yka, 3akoH Ilackais,
3aKkoH Apxumezna) U GOpMyJbl, CBS3bIBaiONME (U3HUYECKUE BEIMYUHBI (IIYTh,
CKOpPOCTh, YCKOpPEHHE, Macca Tella, IUJIOTHOCTh BEIEeCTBA, CHUJa, JIaBJICHUE,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHUuecKas
paborta, Mexanumdeckas MmoinHocTh, KIIJ[ mpocroro mexanusma, cuiia TpeHUs
CKOJIbXKEHUSI, KOI(DOUIIMEHT TPEeHUs, aMIUIUTyAa, MEPUOJl U YacToTa KOJIeOaHUH,
JUIMHA BOJIHBI M CKOPOCTh €€ PachpOoCTpaHEHHs): Ha OCHOBE aHaIM3a YCIOBUS
3aJlayy 3aMHChIBaTh KPATKOE YCJIOBHUE, BBIIETATh (DU3NUECKUE BETUUMHBI, 3aKOHBI
u (hopMyJibl, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, MPOBOAUTL PacuyeThl U OICHUBATH
pEaNbHOCTD MOJYYEHHOTO 3HAYEHUS (PU3UUECKON BEIIUUNHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

® UCNONBL3068aAMb 3HAHUS O MEXAHUYECKUX SNeHUAX 8 NOBCEOHEGHOU HCUSHU
0151 obecnevenust be3onacHocmu npu oopaweruu ¢ npudbopamu U mexHuvecKumu
yempoucmeamu, Ol COXPAHeHUsl 300p08bsi U COON0O0EHUsT HOPM IKONO02UYECKO20
nogedeHus 8 oOKpyJxcalwell cpeoe;, NPUBOOUMb NpPUMEPbl  NPAKMUYECKO20
UCNONIL308AHUSL (PUIUYECKUX 3HAHUL O MEXAHUYECKUX SBNEeHUAX U (UIUYECKUX
3aKOHAX, NpUMepbl UCNOIb308AHUSL B0300HOBIAEMbIX UCMOYHUKOE IHEPIUU,
9KOJI02UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  QYHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEeHUs.
MEXaHu4ecKou SHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 34KOH BCEMUPHO20
Ms20meHUsl) U 02PaAHUYEHHOCHb UCNOTIb308AHUS YACMHBIX 3aKOHO08 (3akoHn [Yka,

Apxumeoa u op.);



® HAXO0UMb A0EeK8AMHYIO NPeOlOJNHCEHHOU 3adade QU3UUECKYI0 MOOelb,
paspewiams npodiemMy Kak HA OCHO8e UMEIWUXCS 3HAHULL N0 MeXauuke ¢
UCNONIL308AHUEM MAMEMAMUYEeCK020 annapama, maxk u npu nomMowu Memooos
OYEHKU.

TensioBble ABIEHUS

BbINyCKHUK HAYYHUTCH:

® pacmo3HaBaTh TEIUJIOBBIC SIBICHHWS W OOBSCHATh Ha 0a3ze WMEIOIINUXCS
3HAHW OCHOBHBIC CBOWCTBA WJIM YCJIOBUS NMPOTEKAHUS 3TUX SBICHUMN: muddy3us,
U3MEHEeHHEe 00beMa Tell MPU HarpeBaHUU (OXJIAXKICHUH), OOJbIIAs CKUMAEMOCTh
ra3oB, Majlas C)KUMaeMOCTbh JKHUIKOCTEH W TBEPIBIX TEJ; TEIUIOBOC PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUIABJICHHUE, KPUCTAJLTM3AIMsA, KUIICHHWE, BIIAKHOCTH
BO3JlyXa, pa3lIMyHbIe CHOCOOBI TeIUIonepenayu (TErIoNpPOBOIHOCTh, KOHBEKITUS,
U3ITydCHHUE), arperaTHble COCTOSHHUS BEIISCTBA,MOTJIOMICHUE JHEPTUU  TpHU
UCTIAPEHUH >KUJIKOCTH W BBIJICJICHUE €€ NpPH KOHJCHCAIMHM TMapa, 3aBUCUMOCTh
TEeMIIepaTyphl KUTICHUS OT JIaBJICHUS,

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TEJ M TEIUIOBBIC SBIICHUS, HUCIIOIB3YS
bu3nuecKkue  BEMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEprus,
TEeMIlepaTypa, yaelbHas TeIIOEMKOCTh BEIIECTBA, YJeIbHAs TEIJIOTA MJIABJICHUS,
ylIenapHas TemjaoTa Mapoo0pa3oBaHMs, yJeNbHAsS TEIUIOTa CropaHHs TOIUIMBA,
KOO (PUIIMEHT TMONE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0003HaYEHUS U SIUHUIBI H3MEPCHUS, HAXOAUTh ()OPMYJIbI, CBSI3BIBAIONINE JaHHYIO
GU3MYECKYI0 BEIUYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAUYCHHE
(bU3nYECKON BEITMUYUHBI,

® aHATM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS W  MPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOSHUU
BCIIIECTBA U 3aKOH COXPAHCHUS YHEPTHH;

® pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX Mojemei
CTPOEHUS Ta30B, KUIKOCTEH U TBEPbIX TE,;

¢ IIPUBOJWUTL IIPUMEPBLI IMPAKTHYCCKOIO HMCIIOJIb30BaHUSA (bI/I?)I/I"I€CKI/IX



3HAHHUU O TETUJIOBBIX SIBJICHUSX;

® pemaTth 3a7a4d, WCIOJB3Ys 3aKOH COXPAHEHUS HSHEPTUHM B TEIJIOBBIX
nporeccax M (OpPMYyJIbl, CBS3BIBAIOIINE (PU3NICCKUE BEIWIMHBI (KOJIUIECTBO
TEIUIOTHI, TeMIIepaTypa, yAelbHas TEIIOEMKOCTh BEIECTBA, yACTbHAs TEIUIoTa
IUTABIICHUS, YZENbHAs TEIUIOTa MapooOpa3oBaHus, YJENbHas TEIUIOTa CTOpaHUs
TOTUTNBA, KOA(PPHUIIMEHT MONIE3HOTr0 NEHCTBHUS TEIJIOBOTO JIBUTATEINsA): HA OCHOBE
aHalli3a YCJIOBUS 3a/laydl 3alMCBhIBaTh KPAaTKOE YCIOBHUE, BBIACIATH (PU3NUECKHUE
BEIIMYMHBI, 3aKOHBI W (OPMYIIBI, HEOOXOAWMBIC ISl €€ PEIICHUs, TPOBOIUTH
pacyeTsl M OIICHHBATh PEAJIbHOCTh IOJIYYCHHOTO 3HA4YeHUs (PU3MUECKOU
BCITUIMHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNONBL308AMb 3HAHUSL O MENJIOBbIX ABIEHUAX 8 NOBCEOHEGHOU HCUSHU OIS
obecneuenusi OezonacHocmu npu 0OpawjeHuu ¢ npubopamu U MexHUYecKUMU
yempoticmeamu, 07151 COXPAHEHUSL 300P08bsl U COOIO0EHUSI HOPM IKONOSULECKO20
noseoenuss 6 OKpyJcalowelu cpeode;, NPUBOOUMb NHPUMEPbL  IKONOSUUECKUX
nocieocmeull.  pabomsl O0gueamesnel  GHYMPEHHe20 C2OpaHus, menioevlx U
2UOPOIIEKMPOCMAHYULL,

® pazuuams 2pamuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMDb
6ceobwuti xapakmep yHOAMEeHMAIbHBIX QUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
9Hepauu 68 Menno8blx NPoYeccax) U 02PaHUYeHHOCHmb UCHONb308AHUSL YACTHBIX
3aKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye Gu3UYecKyro Mooeib,
paspewams npobnemy KaKk Ha 0CHOBe UMEIOWUXCS 3HAHULL O MENTI08bIX A8NEHUAX C
UCNONIL308AHUEM MAMEMAMUYecKo20 annapama, maxk u npu nomMowu Memooos
OYEHKU.

DJleKTpUYeCKHe U MATHUTHbBIE SIBJI€HUS

BbInyCKHUK HAYYHMTCH:

® pacmo3HaBaTh JJICKTPOMATHUTHBHIC SBICHUS U OOBSCHATH HAa OCHOBE
UMEIOINXCS 3HAHWW OCHOBHBIE CBOWCTBA WJIM YCJIOBHUS TPOTEKAHUS DJTHUX

SIBIICHUI: QJICKTpU3alus TCI, BSaHMOHCﬁCTBHe 3apsAa0B, G)JICKTpI/I‘ICCKI/Iﬁ TOK H €TI0



JeUcTBUs (TEMJIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJIEUCTBUE MArHHUTOB,
AJEKTPOMArHUTHAsI MHAYKIHS, JEMCTBUE MATHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
M Ha JBWXKYIIYIOCS 3apsDKEHHYHO YacTHUIly, EMCTBUE AIEKTPUUYECKOTO MOJIA Ha
3apSOKCHHYK)  YACTHUILy,  JJICKTPOMArHUTHBIE  BOJHBI,  MNPAMOJMHEUHOE
pacrpoCcTpaHEHUE CBETA, OTPAKEHHUE U MIPEJIOMIICHUE CBETA, JUCIIEPCUS CBETA.

® COCTaBJIATh CXEMbl DJIEKTPUYECKHUX LENEH C MOCIEI0BATEIIbHBIM U
napajuleIbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0OO3HAYCHUS
AJIEMEHTOB JJICKTPUYECKHUX IIeneld (MCTOYHMK TOKa, KIIOY, PE3UCTOp, pEeocTar,
JaMIIOYKa, aMIIepPMETp, BOJIBTMETP).

® ICIOJIb30BaTh ONTUYECKHUE CXEMbl JJIsi TOCTPOCHHUS H300paKEHU B
IJIOCKOM 3€pKajie U COOMPAIOIIEeH JIMH3E.

® ONUCHIBATH M3YUYECHHBIC CBOMCTBA TEI M JJIEKTPOMArHUTHBIC SIBJICHUS,
UCTONB3Yd (PU3MYECKUE BEIMYMHBI: DJIEKTPUUYECKUM  3apsil, Cujla TOKa,
DIEKTPUYECKOE  HANPSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIICHHE,  YIEIBHOE
COMPOTHUBJICHUE BEIIECTBA, pabOTa JJIEKTPUUECKOTO TMOJs, MOIIHOCTh TOKa,
(OKYCHOE pacCTOSTHUE M ONTHUYECKas CHJa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA; IPU ONUCAHUM BEPHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCTOJB3YEMbIX BEIMYMH, MX OOO3HAUYCHHUS U EIUHUIIBI
WU3MEPEHUS;, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIUUHHY
C APYTHUMU BEJIMYUHAMM.

® aHAJIM3UPOBATH CBOWMCTBA TEJN, JIECKTPOMArHUTHBIC SIBICHUSI U MPOILIECCHI,
UCIIONIb3Ysl (DU3MYECKHUE 3aKOHBI: 3aKOH COXPAHEHMS JJIEKTPUYECKOro 3apsja,
3akoH OMma mig ydacTka uenu, 3akoH [[xoynsa-JIeHna, 3aKkoH OpsIMOJMHENRHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3AKOH MPEJIOMIICHUS CBETA; MPH
TOM pasjMyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTU4YecKoe
BBIPAYKCHUE.

® MPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIOJB30BAHUS (PUIMUECKUX
3HAHUM O JICKTPOMATHUTHBIX SIBICHUSAX

® pemiath 3a7a4M, UCTIOIb3Ys (pu3nueckne 3akoHbl (3akoH Oma i y9acTka

OCIM, 3aKOH J_—[)KOYJIH-HGHH&, 3aKOH Hp)IMOJIPIHGfIHOFO paciupoCTpaHCHUA CBCTA,



3aKOH OTPAXEHHS CBETA, 3aKOH MPEIIOMJICHUSI CBETa) U (POPMYJIBI, CBSI3BIBAIOIINE
bu3ndecKue BeTUYNHBI (CHJIAa TOKA, AJIEKTPHUUECKOE HAMPSDIKEHUE, YICKTPUICCKOES
COIIPOTUBIICHUE, YIEIbHOE COTMPOTHBIICHHWE BEIIEeCTBa, paboTa AIEKTPUUECKOTO
MOJISI, MOIHOCTh TOKa, (DOKYCHOE pPACCTOSHHE M ONTHYECKas CHia JIUH3HI,
CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, (HOPMYIIBI
pacdera  IJEKTPUYCCKOTO  COMPOTUBICHHS  TPU  MOCIEAOBATEILHOM U
napaJyieIbHOM COSIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHAjW3a yCIOBUS 3aJ1ayu
3aliChIBaTh KPATKOE YCIIOBHE, BBIACIATh (PU3NYCCKUE BEITUYHMHBI, 3aKOHBI U
bopMyIIBl, HEOOXOAUMBIC I €€ PEIICHUs, MPOBOAUTH PACUYCThI M OIICHUBATH
pPEaNTbHOCTD MOYICHHOTO 3HAYCHUS (DU3UIECCKON BEITMUHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNONBL308aMb 3HAHUSA 00 2IEKMPOMACHUMHBIX A8NEHUAX 8 NOBCEOHEBHOL
JHCU3HU Os1 obecneveHus Oe3onacHocmu npu oopawjeHuu ¢ npudopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsl U COONIOOeHUsT HOPM
9KOJIO2UHECKO20 NOBeOeHUsl 8 OKPYcalowell cpede;, NPpUeooUums npumepsl GIUAHUS
9NeKMPOMACHUMHBIX U3TLYYEHUL HA HCUBbIE OPSAHUIMDbL,

® pazIuyams SpaHuybl NPUMEHUMOCU QU3UUECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEeHUs
NeKMPUUEeCcKo20 3apaod) U 02PAHUYEHHOCMb UCNONIb308AHUSL YACMHBIX 3AKOHO8
(3axon Oma 0ns yuacmka yenu, 3akou Jocoynsa-Jlenya u op.);

® UCnobL306aMb NpUEMbl NOCMPOEHUs (DUUYLECKUX MoOoelel, NOUcKa u
DOpMYIUPOBKU  00KA3AMENLCIE  BbIOBUHYMBIX —2UNOMe3 U  MeopemudecKux
861860008 HA OCHOBE IMNUPUYECKU YCTNAHOBIIEHHBIX (PaKmos,

® HAXOOUMb AOEKBAMHYIO NPEOJIONCEHHOU 3adaye GuU3UYecKyro MOoOeib,
paspewams npoobremy KaK Ha 0CHOBe UMEIUUXCSA 3HAHUL 00 DNeKMPOMACHUMHBIX
ABNEHUAX C UCHONb308AHUEM MAMEMAMUYecKo2o annapama, mak u npu nomowju
Memoo08 OUeHKU.

KBaHTOBBIC sIBJICHUS

BbInycKHUK HAy4YHTCsI:

¢ DAcCIliO3HaBaTb KBAHTOBLIC ABJICHUA U OOBSICHATH HA OCHOBE NMCIOIINXCA



3HAHUM OCHOBHBIC CBOMCTBAa WJIM YCIIOBUS TMPOTEKAHHS JTUX SBIICHUU:
CCTECTBCHHAasT M HCKYCCTBEHHAs pPaJHOaKTUBHOCThb, 0O-, [- H Y-H3IIydeHUS,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JTyUYCHHS aTOMA;

® ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOIL3YS (DH3NUICCKHC
BCJIMYMHBI: MAacCOBOE YHCJIO, 3apsIOBOC YHCJIO, IEPUOJI IMOIypaciaaa, dHEPrus
(GOTOHOB;, TIpM ONHWCAHWM TPABUJIBHO TPAKTOBaTh (PU3WYCCKHHA  CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHS W CIUHUIBI WU3MEPCHHS; HaXOJUTh
(GopMyJIbI, CBS3BIBAIOIIME JAHHYIO (H3UYECKYI0 BEIMUYMHY C  JPYTHMH
BEJIMYMHAMHU, BBIUMC/IATH 3HaUCHNE (DU3UICCKOMN BEITMYMHEI;

® aHAIM3MPOBATH KBAHTOBBIC SIBJIICHUS, UCIOJB3Ys (PU3NYCCKUE 3aKOHBI U
MIOCTYJIAThI: 3aKOH COXPAHCHHS DHEPTHH, 3aKOH COXPAHCHHUS 3JCKTPHYECKOTO
3apsa, 3aKOH COXPAaHEGHHsS MacCOBOTO YHCJIA, 3aKOHOMEPHOCTH H3JIYYCHHUS U
TIOTJIONICHHSI CBETAa aTOMOM, IIPH 3TOM pa3jiMyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M €r0 MaTeMaTHYECKOE BBIPAKCHUE;

® pa3auyaTh OCHOBHBIC NMPU3HAKHU IIAHETAPHOW MOJICIN aToMa, HyKJIOHHOH
MOJICJI aTOMHOTO S/pa;

® [PUBOAWTH NPHMEPHI TPOSBICHHS B TPUPOAC MU IPAKTUUCCKOIO
UCIIOJIb30BAHUS  PaJUOAKTUBHOCTH, SIEPHBIX M TEPMOSJICPHBIX PEaKIUH,
CIICKTPAJILHOTO aHAJIN3a.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYUYHTHCS:

® UCNONB306aMb  NOJYYEHHbIe 3HAHUS 6 HNOBCEOHEGHOU JHCUHU NpuU
obopawenuu ¢ npubopamu U - MEXHUYECKUMU  YCMPOUcCmeamu  (Cuemuux
UOHUBUPYIOWUX Yacmuy, O003UMemp), Ol COXPAHEHUsl 300p08bsi U COONI0OeHUs.
HOPM 3KOJI02UYECKO20 NOBEOEHUS 8 OKpYdcaouell cpeoe;

® COOMHOCUMb IHEPSUIO C8A3U AMOMHBIX 50ep ¢ Oephexmom mMaccol;

® NPUBOOUMb NPUMEPbL GAUAHUS PAOUOAKMUBHBIX USYYEHUl HA JiCUBLLE
OpP2aHU3MbL, HOHUMAMb NPUHYUN OeUCMEUs 003UMempa U pa3iuiams YCio8us e2o
UCNONIb30BAHUSL,

® NOHUMAMb IKOJI02UHECKUE NPOOIeMbl, BOZHUKAIOWUE NPU UCNOIb30BAHUU

amomHblx aﬂekmpocmaﬂuuzl, u nymu peuweHud smux l’lp06./le]l/l, nepcneKkmuesbl



UCNONIL308AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

DJieMeHTbI AaCTPOHOMHUM

BbINyCKHUK HAYYHUTCH:

® yKa3bIBaTh Ha3BaHUA TIaHET COJHEYHOW CHCTEMBI; pa3indyaTh OCHOBHBIE
MPU3HAKN CYTOYHOTO BpalieHusi 3Be3qHoro HebOa, nBwkeHus Jlynel, ConHma u
TUTAHET OTHOCHUTEILHO 3BE3]T;

® [OHUMAaTh PA3IUYHS MEXIYy TEIUOIECHTPUUECKOW W TEOICHTPUUYECKON
CHUCTEMaMHU MUDA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® yKa3bleamsv 0OWUe CBOUCMEa U OMIUYUSA NIAAHem 3eMHOU 2pYnnsl U
nianem-eueanmos;, manvix men ConumeyHot cucmemvl U OONLWUX NIAHEM,
NONIb308AMbCS KAPMOU 36e30H020 Heba npu HabI0O0EeHUsX 36e30H020 Heba;

® paziuuams  OCHOBHble  XApAKmMepucmuxu 36e30  (pasmep, uyeem,
memnepamypa) COOmHOCUMb Yysem 36e30bl C ee MmemMnepamypoti;

® pasiudanv cunomessvl O npoucxoofcdeHuu Conneunolti cucmemai.

3. Conep:xxanue y4eOHOI0 npeamera

7 xnacc (68 4, 2 4 B HEJIETIO)

BBenenue (4 1)

®usnka — Hayka o npupone. Ousnueckue spineHuss. OU3NUECKUE CBOWCTBA TEIL
HaGmrogenne wu onucanue ¢Gu3ndeckux sBieHU. @Ou3ndeckue BEIUYHUHBI.
N3mepenus (u3nueckux BEIMYUH: JUIMHBI, BPEMEHHU, TemrnepaTypsl. dusznueckue
npubopbl. MexayHaponHas cHCTeMa €AMHUL. TOYHOCTh W TMOTPEIIHOCTH
n3Mepenni. Gu3nka U TEXHUKA.

OPOHTAJIbHAS JIABOPATOPHAA PABOTA

1. Onpenenenue 1eHbI ACICHUS U3MEPUTEIIHLHOTO TPUOOpA.

IlepBoHavaibHbIE CBEACHUA 0 CTPOEHUM BemiecTBa (6 1)

Crpoenne BemectBa. ONBITHI, JOKAa3bIBAIOIIME AaTOMHOE CTPOCHHE BEIIECTBA.
TemoBoe ABMKEHHE aTOMOB U MoJieKyJd. bpoyHoBckoe nBmxenue. Juddysus B
razax, JKHIKOCTSX M TBEpAbIX Tejlax. B3aumomeucTBHe 4YacTUIl BELIECTBA.
ArperatHble COCTOSIHMS BellecTBa. Mozenu CTpOeHHs TBEPBIX Tell, )KUJIKOCTEN U
ra3oB. OObSCHEHHE CBOWCTB TIa30OB, >KHJAKOCTEM W TBEPABbIX TeJ Ha OCHOBE
MOJIEKYISIPHO-KUHETHYECKUX MTPEACTABICHUN.



OPOHTAJIbBHA A JIABOPATOPHASA PABOTA

2. OnpeneneHue pa3MepoB MAJIbIX TEJL.

B3aumopaeiicrBus Tea (23 4)

Mexannueckoe asuwkenue. Tpaekropus. [Iyte. PaBHOMEpHOE M HEpaBHOMEpPHOE
neumxeHne. Ckopocts. ['paduku 3aBUCMMOCTH MYTH W MOAYJIS CKOPOCTH OT
BPEMEHU JBUKECHUS.

Nuepuwms. MueptHocTh Ten. BzanmoneiictBue ten. Macca tena. Mi3mepenue maccel
tena. [InmotHocTh BemecTBa. Cuna. Cuna tsxectu. Cuna ynpyroct. 3akoH ['yka.
Bec tena. CBs3b MEXIY

CUJION TsKECTH U Maccoil Tena. Cuiia TSKECTH Ha ApYrux IuiaHeTax. JuHamomerp.
CrnoxeHne ABYyX CWI, HANpaBJICHHBIX IO OJHOW mpsMoW. PaBHozaeicTByromias
nByx cwil. Cuna Tpenus. ®Pusnyeckas npupoaa HeOecHbIXx Ten CoaHEYHOU
CUCTEMBI.

®POHTAJIbHBIE IABOPATOPHBIE PABOTEI

3. I3MepeHne Macchl Tella Ha phlYakKHBIX Becax.

4. U3mepenue obbema Tena.

5. OmnpeneeHne MIOTHOCTH TBEPAOIO Tena.

6. 'panynpoBaHne MpyKUHBI U U3MEPEHUE CHII JUHAMOMETPOM.

7. I3MepeHne CUIIbl TPEHNUS C IIOMOIIBIO JUHAMOMETPA.

/laBjieHUEe TBEPABIX TeJl, }KUAKOCTeH U ra3os (21 4)

HaBnenue. [laBnenue TBepabix Ten. [laBnenue raza. OObsiCHEHUE AaBJIEHUS Trasza
Ha OCHOBE MOJEKYISPHO-KMHETHUECKUX TNpencraBieHuid. llepenaua naBineHus
razamu 1 xuakoctamu. 3akoH [lackans. Coobmaromuecs cocyabl. ATMochepHoe
naBieHue. Metoasl u3MepeHus: atMochepHoro nasieHus. bapomerp, MmaHomeTp,
MOPIIHEBOM JKUJKOCTHBIM Hacoc. 3akoH ApxuMmena. YCIOBHUS IUIaBaHUS Tel.
Bo3znyxomnnasanue.

®OPOHTAJIbHBIE IABOPATOPHBIE PABOTEI

8. OnpeneneHne BhITAJTKUBAIOIIECH CUJIIbI, IE€MCTBYIOIIEH

Ha NOTPY>KEHHOE B KHUAKOCTH TEJIO.

9. BrisicHeHHE YCIOBUI MJIABAaHUS TEA B KUJKOCTH.

Pa6oTa u MomHOCTh. JHeprus (14 4)

Mexanudeckass pabora. MomHocTs. [IpocThie MexaHuU3Mbl. MOMEHT CHIIBL
VYcnoBus paBHOBECHsI pblyara. «30JI0TO€ MTPaBUJIO» MEXaHUKHU. Bubl paBHOBECHS.
Koadpdunmnent mnonesnoro neiictBus (KIIJL). Oueprusa. IloTenuuanbHas u
KUHETUYECKas DHEPrus. [IpeBpamieHue DHEPIUHU. OPOHTAJIBHBIE
JIABOPATOPHBIE PABOTHI

10. BersicHeHue yclioBHs paBHOBECHS pblyara.

11. Onpenenenune KIIJ] mpu noabeme Tena no HaKJIOHHOW IIOCKOCTH.

8 kjacc (68 4, 2 4 B HEJIEIIIO)



TemnoBble siBjieHus (23 4)

TennoBoe auxkeHue. TernoBoe paBHoBecue. Temnepatypa. BHyTpeHHs sHEeprus.
Pabora wu Ttemnonepenaya. TemmonpoBogHocth. KouBekiusa. M3zmyuenue.
KonnuecTBO TEIIOTHI.

YaenpHas TEMIOEMKOCTh. PacdeT kojuuecTBa TEMIOTH PH TEMI000MeHe. 3aKOH
COXpPAaHEHUSI U MPEBPAICHUS SHEPTUM B MEXAHUYECKUX M TEIUIOBBIX IMPOIECcCax.
[InaBieHKe U OTBEpIEBAHNE

KpUCTAJUIMYECKUX Tel. YJenbHas Teruiota IulaBieHus. Mcmapenue wu
KoHJeHcaus.  Kunenuwe.  BnaxHocTe  Bo3gyxa.  YaenbHas — TEIUiOTa
napooOpazoBanusi. OObSICHEHHE U3MEHEHHUS arperaTHOTO COCTOSIHUS BEIIECTBA Ha
OCHOBE MOJIEKYJISIPHO-KMHETHUECKUX MpecTaBieHuil. [IpeoOpazoBanue sHepruu B
TEIJIOBBIX MalllMHAX. /[Burarens BHyTpeHHero cropanus. [laposas typouna. KIT/I
TEIJIOBOTO JBUTATENsA. DKOJOIMYECKHUE NPOOJIEeMbl HCIOIb30BAHMS TEIUIOBBIX
MaIIIUH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. CpaBHEHHE KOIMYECTB TEILIOTHI IPU CMEIIMBAHUH BOJbI PA3HOU TEMIIEPaTypPHI.
2. 3mepeHue yaenbHOM TEIIIOEMKOCTH TBEPIOIO Tea.

3. 3mepeHue BIaKHOCTH BO3yXa.

JuiekTpUUYecKue ABJaeHus (28 u)

Onektpusanus Ten. JIBa poaa dNeKTpUYeCcKuX 3apsanoB. B3aumoneicTBue
3apsDKEHHBIX  Teld.  [IpoBONHMKH, — AMAJNIEKTPUKH U TMOJYIPOBOJHHKHU.
DJIEKTPUUECKOE TOJIE. 3aKOH COXPAHEHHMS BJIEKTPUYECKOro 3apsana. JleamMmoctsb
ANEKTPUYECKOro 3apsja. OnekTpoH. CtpoeHue aroma. ODIEKTPUUECKUN TOK.
JlelicTBUE AIEKTPUUYECKOTO TOJISI Ha SJIEKTPUUECKHE 3apsaabl. FicTouHnku

TOKa. OnekTpuueckas uenb. Cuina ToKa. DIJIEKTPUYECKOE HaIpsKEHUE.
DJIeKTpUUecKoe  compoTuBieHue. 3akoH Oma s ydacTka  ICMH.
[locnenoBarenbHOE W TapajlIebHOE COEIMHEHHE NpOBOAHMKOB. PabGota u
MOIIHOCTh  3JICKTpUYECKOro Toka. 3akoH JDxoyms—Jlenna. Konnpencarop.
[IpaBwiia 6e30macHOCTH P pabOTE € IAECKTPONPUOOPAMH.

O®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopka HJIEKTPHUYECKOW IeNMH M W3MEPEHHWE CUJIbI TOKa B €€ Pa3IMYHbIX
y4acTKax.

5. 3mepenne HanpsbKeHUs Ha Pa3JIMYHBIX YYACTKAX JIEKTPUYECKOM LETIH.

6. PerynupoBaHue CUIIbl TOKa PEOCTATOM.

7. W3mepeHue CONPOTUBIICHUS MPOBOJHUKA IIpU IIOMOIIM aMmIepMmMerpa H
BOJIbTMETPA.

8. MI3amepenne MOIIHOCTH U pabOTHI TOKA B AJIEKTPUUYECKOI JIaMIIe.
DJIeKTPOMATHUTHBIE sIBJIeHUA (5 1)



OneiT Opcrena. MarautHoe nosie. MarHuTHOE 1MoJie MPSMOro ToKa. MarHuTHoe
MoJie€ KaTymku ¢ TOKOM. IlocTrosiHHble MarHuThl. MarHUTHOE MOJIE MOCTOSTHHBIX
MariHutoB. MarnutHoe mnosie 3emud. B3aumopneiicTBue MarHuToB. JleiicTBue
MAarHMTHOTO MOJI HAa POBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATEIIb.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

9. COopKa 3IeKTpOMAarHnuTa 1 UCIIBITAHUE €0 ACHCTBUA.

10. I3y4yeHue 3JeKTpUYECKOro JBUTATEINS IOCTOSTHHOTO TOKA (Ha MOJEIH).
CaeTtoBbie siBjieHus (12 1)

Hcrounuku ceeta. [IpsMonuHelHOE pacipoCTpaHEHHUE CBEeTa. Buaumoe IBUKEHNE
ceeTwi. OTpakeHue cCBeTa. 3aKOH OTpaxkeHWs cBera. Ilimockoe 3epkano.
[Ipenomnenue cBera. 3akOH mpesnoMiieHHs cBeta. JInH3bpl. DOKycHOE paccTosHuE
auH3bl. OnTudeckasi cwia JuH3bl. M300pakeHus, gaBaemble JUH30M. ['7a3 kak
ontuyeckas cucrema. OnTudeckue npudopsl.

OPOHTAJIbHAA JIABOPATOPHAA PABOTA

11. [Tonyuenue n300paskeHus IPU MTOMOIIH JIMH3HI.

9 xnacc (102 4, 3 4 B HEACIO)

3aKoHBI B3aMMOIeHCTBUA U ABHKeHHsI TeJ (34 1)

Marepuanenas  touka. Cucrema  orcuera. llepememenne.  CKOpOCTb
MPSMOJIMHEWHOTO PaBHOMEPHOTO ABWKEHHUS. [IpsAMOnIMHENHOEe paBHOYCKOPEHHOE
JNBUKEHUE: MTHOBEHHAasi CKOpPOCTb, YyCKOpeHHe, rmnepemenienue. ['paduku
3aBUCUMOCTH KHUHEMAaTHYECKUX BEJIIMYMH OT BpPEMEHU IPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBHWKEHUU. (OTHOCUTEIBHOCTh MEXAHWYECKOIO JIBHIKECHHS.
['eoneHTpHYECKasl U TeIUOLEHTPUYECKAsl CUCTEMBI Mupa. MHepunaneHas cucrema
orcyeta. 3akoHbl HpioroHa. CBoOonHoe mnaaenue. HeecoMocTb. 3akoH
BCEMUPHOTO TATOTEHUs. [MICKyCCTBEHHBIE CITyTHUKH Semmi.]* NmMnynec. 3akoH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM>KEHHUE.

OPOHTAJIbHBIE IABOPATOPHBIE PABOTEI

1. UccnenoBanune paBHOYCKOPEHHOTO JIBHKEHUSI 0€3 Ha4allbHOM CKOPOCTH.

2. 3mepenue yckopeHus CBOOOTHOTO TaACHHUS.

Mexanuveckue Kojae0aHus U BOJHbIL. 3BYK (18 u)

Konebarenbnoe paBmxkenue. Konebanusi rpy3za Ha mpyxuHe. CBoOOAHBIE
konebanusi. KonebatenpHast cuctema. MasTHUK. AMIUIMTYAa, MEPHOJ, YacTOTa
KojeOanuil. [['apmoHuueckue kosneOanusa|. IlpeBpaienue 5SHepruum  npu
KoJie0aTeIbHOM JBIDKCHUH. 3aTyxaromiue Koiedanus. BoiHy)eHHbIE KOJIeOaHusl.
Pe3onanc. Pacnpoctpanenue koneOanmii B ynpyrux cpenax. I[lonmepeunbie u
IpoJoJibHbIE BOJNHBL. JlInHA BOJHBL. CBSA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpoCTpaHeHus M MepuoaoM (4acToToil). 3ByKOBbIe BOJIHBI. CKOpPOCThH 3BYKA.



Bricota, TeMOp U rpOMKOCTB 3ByKa. DX0. 3ByKoBOW pe3oHaHc. [MHTepdepenius
3ByKa].

OPOHTAJIbHA S JIABOPATOPHAA PABOTA

3. HccrnenoBaHue 3aBUCMMOCTH TE€pUOJA W YaCTOThl CBOOOJHBIX KOJIeOaHUM
MasiTHUKA OT JJIMHBI €70 HUTH.

DJIeKTpOMarHuTHoe noJe (24 4)

OpHOpoIHOE W HEOJHOPOAHOE MarHuTHOe rmojie. HanpasneHnue Toka U
HaIpaBJeHUE JUHUN ero MarHuTHOro mnojs. [IpaBmio OypaBumka. OOHaApYy)KeHUE
MarHuTHoro mons. IlpaBuno neBodl pyku. MWHAYKIMS MarHUTHOTO —IOJIS.
Marnuthbidi  notok. Omnbitel  @apajes. ONEKTPOMAarHuTHas  UHAYKLHS.
Hanpasnenue mHaykunoHHoro toka. IIpaBuno JleHma. SIBieHne camMOMHIYKIIHH.
[lepemennsiii Tok. ['enepaTop nepemeHHoro Toka. IIpeoOpazoBaHusi >HEpruu B
aneKTporeHeparopax. Tpancgopmarop.

[lepemaya HNEKTPUYECKOW DHEPrUM HA PACCTOSHHUE. DJIEKTPOMArHUTHOE IIOJIE.
OnexkTpoMarHuTHbe BOJIHBL. CKOpPOCTh PacnpOCTPaHEHUs SJIEKTPOMAarHUTHBIX
BOJH. BiMsHUE SIEKTPOMArHUTHBIX W3JIYYEHUW Ha KUBBIE OPraHU3MBL.
Koneb6arenbubiit koHTYp. [lonyuenue 35eKTpoMarHuTHBIX Kosiebanui. [IpuHIumbI
paauocBsa3un U TeneBuaeHusa. [UHrTepdepenHuus cBera.] DieKTpoOMarHUTHas
npupona ceera. IIpenomnenue csera. Ilokasarens npenomnenus. Jlucnepcus
ceera. I[Bera Ten. [Cnektporpad u CrEeKTPOCKOIN.]| THUIBI ONTHUYECKUX CHEKTPOB.
[CrnexTpanbbii  aHanu3.] IlorjmomeHne ©  HUCOyCKaHUWE CBETa ATOMAMM.
[Ipoucxox1eHHE JIMHENYAThIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. VI3ydeHue sIBICHUS JIEKTPOMArHUTHOW MHYKITHH.

5. HabmroieHue CIiioHoro U JMHEHYaThIX CIEKTPOB UCITYCKaHMSL.

Crtpoenue atoma u aroMHoro siapa (15 4)

PannoakTUBHOCTH KaK CBUAECTEIBCTBO CIOKHOTO CTpOEHHUs aTOMOB. Asb(da-, OeTa-
u ramMma-uznydenus. OmnwiThl  Pesepdopna. Snepnas monenb — aroma.
PanuoakTuBHBIE mMpeBpaleHuss aToMHbIX saep. CoxpaHeHue 3apsaoBOro u
MacCOBOTO 4YHUCEN NPH SACPHBIX PpPEAKLUAX. OKCHEPUMEHTAIBHBIE METObI
YcClIeIOBaHus yacTull. [IpoToHHO-HENTpOHHAsA MOIEIb Aapa. PDUINUECKUN CMBICIT
3apsAI0BOTO M MaccoBoro umceln. M3otombl. [lpaBuiia cmemnienust anst anbda- u
OeTa-pacrnaza MpH SACPHBIX peakiUsaX. DHeprusl CBsI3U 4yacTHll B siape. JleneHnue
anep ypana. Llennas peakuus. SnepHasi sHepreTuka. IKOJOTHMYECKHUE MPOOIEMBI
paboThl aTOMHBIX 3jekTpoctanuuid. Jlosumerpus. Ilepuon monypacnana. 3akoH
PaAMOAKTUBHOIO pacnaja. BiusHue paauoakTUBHBIX HW3IYYEeHUH Ha HKUBbIE
opranu3msbl. TepmosinepHas peakuus. Mictounuku snepruun CosiHLIA U 3BE3.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

6. I3MepeHne ecTecTBEHHOT0 paJAnaliOHHOTro (JOHA T03UMETPOM.



7. U3ydeHue aeneHus siapa aToMa ypaHa no ¢potorpaduu TpeKosB.

8. OueHka mepuoja Mojypacraja HaXoJsIIUXCs B BO3AyXe MPOAYKTOB pacraja
rasa pajioHa.

9. N3yueHue TpeKkoB 3apsiKEHHBIX YaCTHIL 110 TOTOBBIM (OTOTpapUsIM.

Crtpoenue u 3Bo0uMs Beesiennoii (7 1)

CocraB, cTtpoenue u npoucxoxjaeHue ColHeuHOM cucTeMbl. [lnaHeTbl U Maible
tena ConHeuHoil cucrtembl. CTpoeHue, u3inydeHue u 3Boionusa ConHIa U 3BE3.
CtpoeHue U 3BOJIIOIUS

Bcenennoi.

Pe3epBHoe Bpems (4 1)

O6o0m1arolee NTOBTOpEHNE

1 .
B kBasipaTHbIe CKOOKH 3aKJII0YEH MaTEpHall, HE SABJISIFOUIUICS 00s13aTE€IbHBIM IS
W3YUYCHHUS.

4. TemaTnuyeckoe MJIaHUPOBAHME.

Tewma paznena \ KomnnuectBo yacos
7 knacc 68 yacoB

Brenenue 4
[lepBoHayanbHble CBEACHHS O CTPOCHHH 6
BEIICCTBA

B3aumogeiicTBus ten 23
JlaBneHue TBEpABIX TeIl, KUIAKOCTEN U Ta30B 21
PaboTa 1 MOITHOCTb. DHEprust 14

8 kjmacc 68 yacos
TenoBbie SIBICHUS 23
DNEKTPUYECKUE SBICHUS 28
ONEeKTPOMAarHUTHbIE SIBICHUS S)
CBeTOBBIE SBJICHUS 12
9 ksacc 102 gaca

3aKOHBI B3aMOJICUCTBUS U JIBIKEHUS Tell 34
Mexannueckue KoineOaHusl U BOJTHBL. 3BYK. 18
DIIEKTPOMArHuTHOE TOJIe 24
CtpoeHue aToma ¥ aTOMHOTO sJipa 15
Ctpoenue u »Botonus BeenenHoit 7
O06o01m1aro1Iee TOBTOPEHHE 4

[puaoxenue 1. Onucanue y4eOHO-METOAMYECKOI0 U MATEPHAJBHO-
TeXHUYeCKOro odecnedeHus1 00pa3oBaTeIbHOIO NMpouecca

IIporpamma «kypca ¢usuku 18 7—9 kigaccoB  0oO0meo0pa3oBaTeIbHBIX
yupexaenuil (aBtopsl A. B. [leppiukun, H. B. ®unonosuy, E. M. ['yTHHK)
Y4eOHUKH




®dusuka. 7 knacc. YueOnuk (aBrop A. B. Ilepoimikun).

®dusuka. 8 kinacc. YueOnuk (aBtop A. B. Ilepoikun).
®dusuka. 9 knacc. YueOnuk (aBropsl A. B. [lepwimikun, E. M. I'yTHUK).

Junaktudeckoe odecrieueHue

Meroandyeckoe 00ecIieueHue

Txmacc
l.®uzuka. Pabouas Tterpanb. 7
kiacc (aBtopsl T. A. XaHHaHOBa,
H. K. XanHaHoB).

2.®usuka. Tectol. 7 kilacc (aBTOPHI

H. K. XannmanoB, T. A.
XaHHAHOBA).
3.Du3uKa. JnnakTuueckue

Matepuainbl. 7 kiacc (aBTopsl A. E.
Mapos, E. A. Mapon).

4.®Duszuka. COOpHUK BOMNPOCOB U
3amad. 7—9 knaccel (aBTopsl A. E.
Mapon, C. B. Ilozoiickuii, E. A.
Mapomn).

8 KIiacc

1.®usuka. Tectbl. 8 kacc (aBTOPHI
H. K
XaHHAHOBA).
2.Du3uka.
Matepuaibl. 8 kiacc (aBTopsl A. E.
Mapomn, E. A. Mapon).

3. ®usuka. COOpPHUK BOIPOCOB H

Xangnanos, T. A.

JIngakTuyeckue

3amay. 7—9 knaccsl (aBTopsl A. E.
Mapon, C. B. Ilozoiickuii, E. A.
Mapomn).

9 kmacc
1. ®usuka. TecTsl. 9 K1acc (aBTOPHI

H. K. XaHHAHOB, T. A.
XaHHAHOBA).
2. duzuka. JlnpakTnyeckue

7 XJ1acc
duzuka. Metoanueckoe
nocobue. 7 kinacc (aBTOpbI

E. M. I'ytauxk, E. B. PribakoBa).

8 kiacc dusuka. Metoguueckoe
nocobue. 8 kiacc (aBTOpbl

E. M. I'yrauk, E. B. Pribakoga,
E. B. [llaponuna).

9 xnacc
dusuka. Tematnueckoe
nJIaHupoBaHue. 9 kiacce (aBTop

E. M. I'yTHUK).




Matepuaibl. 9 kiacc (aBTopsl A. E.
Mapomn, E. A. Mapon).

3. ®usuka. COOpHUK BOIPOCOB H
3ama4y. 7—9 knaccsl (aBTopsl A. E.
Mapon, C. B. Ilozoiickuii, E. A.
Mapon).

MamepuaﬂbHo—mexHuquKoe obecneuenue

HanmMenoBanust o0bekToB M cpeacts | Koanuectro | [Ipumeuanue
MaTepUaIbHO-TEXHUYECKOTO
obecrieueHus
Kommiekt Ta0IUI] obmmero | 1
Ha3HAYEHUS
KoMIIekT TemaTtnuecKux Tadmul] 1
Jlabopatopus L :
KomriekTsl 71a00paTOPHOTO
o0opymoBaHUs
e MexaHuka
15
e Onruka 15
e DJEKTPUUYECTBO 15
Komruiekt JIEMOHCTPAI[MOHHOTO |

o0opy1oBaHus




HH(Z)OPMGQMOHHO'KOMMyHuKaL]uOHHble cpec)cmea

BuneohunsMel | DneKTpOHHBIE obOpazoBarenbHbie | Pecypchl
pecypcbl HNurepHera

Komnexuus 1. DneKkTpoHHOE TPHIIOKEHUE K

HAy4YHBIX, y4eOHUKY. 7 Kiacc

y4eOHBIX u 2. DIIEKTPOHHOE TPHIIOKEHHUE K

Hay4HO- y4eOHHUKY. 8 Kiacc

MOMYJISIPHBIX 3. DJEKTPOHHOE MPUIOKEHUE K

buIEMOB y4eOHUKY. 9 Kimacc

4. duswmka. bubanoreka
HarJSIOHBIX mocoomi. 7—11
KJ1aCChI

(monx penakmueit H. K. Xannanosa).

5. JlaGoparopubie pabOTHl TIO
dusuke. 7 KJ1acC
(BupTyanbHas  (uzHUecKas
naboparopusi).

6. JlaGopaTopHble pabOTHl TIO
busuke. 8 KJIacc
(BupTyanbpHass  ¢uznyUecKas
naboparopusi).




