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[Iporpamma pazpaboTtaHa B COOTBETCTBUU C TpeboBaHUsIMU DeepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPETHETO O0IIEero 00pa3oBaHus

¢ yuetoM [IpumepHOif OCHOBHO# 00pa30BaTeIbLHON MPOrPAMMBI CPETHETO 0OIIETro
00pazoBaHusi, 0JJOOPEHHOU pelieHueM GeaepaibHOT0 yueOHO-METOIUUECKOTO
o0beuHeHus 1o obuiemMy oopazoBaHuto (mpoTokos oT 28 utond 2016 r. Ne 2/16-3),
aBTOpCKOM nporpammsbl: «Dusnka. 7-9 knacce» E.M. I'ytauk, A.B. Ileppimkun. M.
Hpoda, 2017, mporpaMmbl BOCIIUTaHKUS U OCHOBHOM oOpaszoBaTensHoit OO0 MOBY
COIIINe78

¢ yuétom YMK «Dwusuka. 7-9 kmacce» E.M. I'ytauk, A.B. [leperimkun. M. [Ipoda, 2019



1. Ilnanupyemble pe3yJibTaThbl OCBOEHUSI Y4eOHOI0 MpeaAMeTa, Kypca

JIn4HOCTHBIE pe3y/IbTaThl:
*ChopMHPOBAHHOCTH NTO3HABATEIILHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH 00ydaroLnxcs;
*YOEeKICHHOCTh B BO3MOXXHOCTH ITO3HAHUS IPUPOBI, B HEOOXOAUMOCTH
Pa3syMHOT0 UCHOJIb30BAHUS JOCTHKEHUN HAYKU M TEXHOJIOTUH JUIsl JaJbHEHIIIEro pa3BUTHsI YeI0OBEYECKOr0 O0IIECTBA, YBaKEHUE K TBOPLIAM HAayKH
U TEXHUKH, OTHOIICHUE K (PU3HKE KaK FJIEMEHTY 00I11e4esI0BEYECKON KYIbTYphI;
*CaMOCTOATEJIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;
*]'0TOBHOCTbH K BBIOOPY JKU3HEHHOI'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEpPECaMU M BO3MOKHOCTSIMH;
*MoTtuBaiusi 00pa3zoBaTeNbHOMN JESTEIbHOCTH ILKOJIBHUKOB Ha OCHOBE
JMYHOCTHO OPUEHTHPOBAHHOI'O TOAX0/1a;
*dopmHpoBaHUE LIEHHOCTHBIX OTHOLIEHUH IPYT K IPYTy, YUUTEINI0, aBTOpaM
OTKPBITUI U N300peTeHH, pe3ybTaTaM 00yueHHs.

MeranpeamerHblie pe3yabTaThbl:
MertanpeamMeTHble pe3yJabTaTbl 00yueHHUs] (U3MKE B OCHOBHOH IIKOJI€ BKIIOYAIOT MEXIPEIMETHBIE TIOHATHS U YHUBEPCAJIbHbIE YueOHbIE
nelcTBuUs (peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHHUKATHBHBIC).
MexnpeamMeTHbie NOHATHS
YcnoueM GopMUPOBaHUS MEXITPEIMETHBIX TOHATHH, TAKMX, KaK cCUCTEMa, (aKT, 3aKOHOMEPHOCTb, (PEHOMEH, aHAJIN3, CUHTE3 SIBJISIETCS OBJIa/IEHUE
00y4arolMMUCS OCHOBAaMU YHUTATEIbCKOW KOMIETEHIINH, TPUOOpETEHNE HABBIKOB PadOThI C MHPOpMAIIUEH, yuacTHe B IPOEKTHOU JesATelbHOCTH. B
OCHOBHOM 1IKOJIE TPOJI0KaeTcst paboTa o (OPMUPOBAHUIO U PA3BUTHIO OCHOB YMTATEIbCKOM KoMneTeHMu. O0yyaromuecs OBIaICI0T
YTEHUEM KaK CPEJICTBOM OCYILECTBIICHHS CBOMX AAaIbHEHIINX IUIAHOB: IPOIOJIKEHNsT 00pa30BaHUs U cCaMOO0pa30BaHMsl, 0CO3HAaHHOTO
IIJIAHUPOBAHUS CBOETO aKTYaJIbHOIO U NEPCIEKTUBHOIO KPyra YT€HHUs, B TOM YHUCJIE JOCYrOBOI0O, OATOTOBKU K TPYIOBOM U COLIMAIBHON
JeSITeNIbHOCTU. Y BBITYCKHUKOB OyzeT chopMupoBaHa MOTPeOHOCTh B CUCTEMAaTHUECKOM YTEHUH KaK CpPe/ICTBE TO3HAHUS MHpa U ce0sl B ITOM
MUpE, TapMOHM3AIIMK OTHOILIEHUH YeIoBeKa M 00IIecTBa, CO3JaHUN 00pa3a «IIOTPEOHOT0 Oy IyLIeroy.
[Tpu uzyyenun Gpusuku oOyyarouuecs: yCOBEPIIEHCTBYIOT IPUOOPETEHHbIE HABBIKU PadoThl ¢ MHGopManueil u nonoaHaT ux. OHU CMOTYT
paboTaTh ¢ TeKCTaMM, IPeoOPa30BbIBATH U MHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:
* CHUCTEMaTH3UPOBATh, COMOCTABIIATDH, aHAJIM3UPOBATh, 00001IaTh U HHTEPIPETUPOBATH HH(POPMALIUIO, COJEPKAITYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTAX;



* BBIJICJIATH TTIAaBHYIO U M30BITOYHYIO HH()OPMAIIHIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIICTICHHBIX (DAaKTOB, MBICIICH; IPEICTABIATh
nH(pOpMaIHIO B CKATOW clI0BeCHOM (popMe (B BUJIE TIJIaHA WIIM TE3UCOB) M B HATJISTHO-CUMBOJIMUECKOM opMe (B BUJIe TaOJINII, TPAPUISCKUX CXEM
U IUarpaMm, KapT MOHSATUN — KOHIICTITYaJIbHBIX HATPAMM, OTIOPHBIX KOHCIIEKTOB);

* 3aMO0JHATH U JIOTIOIHSITH TaOJIULIbI, CXEMBbI, IUarPaMMbl, TEKCTHI.

B xozxe nzyuenus gpusuxu odydaroniyecs NpuodpeTyT ONbIT NPOEKTHOI JeATeJbHOCTH KaK 0c000i (popMbl yueOHOH pabOThI, CIOCOOCTBYIOIIEH
BOCIUTAHHUIO CAMOCTOSATEIbHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIIEHUIO MOTUBALIMU U 3((HEKTUBHOCTH Y4eOHOI 1eATeNbHOCTH; B
XO7Ie pear3alyi UCXOIHOTO 3aMbICiIa Ha MPAKTUYECKOM YPOBHE OBIIZICIOT YMEHUEM BHIOMPATh aJ€KBAaTHBIE CTOSAIICH 3a/1aue Cpe/ICTBa,
MIPUHUMATD PEILICHUs, B TOM YHCJIE U B CUTyallUaX HeorpeaeaeHHocTu. OHM MoJydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTD K pa3paboTke
HECKOJIbKUX BAPHAHTOB PEUICHUH, K TIOUCKY HECTAaHAAPTHBIX PEUICHUH, TOMCKY M OCYIIECTBICHHIO HanboJiee MPUEeMIIEMOT0 PEIICHUSI.
PeryasituBubie YY /|

1. YMeHue caMoCTOATENbHO ONPEEIIATh eI 00y4YeHHUs, CTABUTh U (POPMYIMPOBATH HOBBIE 337jaul B yueOe U [M03HaBaTEIbHON

JesITeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MO3HABATEIBHOMN AesTeTbHOCTH. OOYyJatomUNiCcs CMOKET:

* QHAJIM3UPOBATH CYIIECTBYIOUINE U TUIAHUPOBATH Oyaymue oOpa3oBaTeIbHbIE PE3yIbTATHI,

* UIECHTUPUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAEIATH TIaBHYIO MPobIemMy;

* BBIJIBUTATh BEPCUU PEIICHUs MPoOIeMbl, (POPMYITHPOBATH THIIOTE3HbI, IPEIBOCXUIATh KOHEYHBIH PE3yiIbTaT;

* CTABUTbH LIEJIb JIEATEIBHOCTH Ha OCHOBE OIPEAeICHHON MPOOIEMbI U CYIIECTBYIOIIMX BO3MOXKHOCTEH;

* (hopMynrpoBaTh yuyeOHbIE 33]aul KaK IIard JOCTHKEHHUS MOCTABICHHOM LEH e TeIbHOCTH;

* 000CHOBBIBATB 11€JIEBBIE OPUEHTHUPHI U IPHOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAS JIOTHYECKYIO MOCIEI0BATEILHOCT IIATrOB.
2. YMeHHe caMOCTOSITETbHO TUIAHUPOBATh TyTH JIOCTHKEHUS 1IeJIeH, B TOM YHCIIe allbTepHATHBHBIE, 0CO3HAHHO BBIOMPATh Hanbosee Y3 PeKTHBHBIE
CIOCOOBI pelIeHnsl y4eOHBIX U MTO3HABATENbHBIX 33/1a4. O0yJarouiics CMOXKET:

* OTIpE/ICISITh HEOOXOAUMBIE ICHCTBHE(S1) B COOTBETCTBHUHU C YI€OHOH M MTO3HABATEIBHOM 3a/1aueil 1 COCTABIISTH AJITOPUTM UX BBIITOJHEHHS,

* 000CHOBBIBATh M OCYIIECTBIIATH BEIOOP Hanbosee H3pPeKTUBHBIX CLIOCOOOB pelIeHHs yUeOHbIX U M03HABaTEIbHbIX 33/1ay;

* OTIPE/ICISITH/HAXOAUTh, B TOM YHCIIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIIOBHSI [T BHITIOJIHEHHS YU€OHOH M TO3HABATEILHON 33/1a4H;

* BBICTPAMBAaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOUYHOE Oyayliee (3asiBIATh LIeJeBble OPUEHTHPHI, CTABUTH a/ICKBATHBIC UM 3aJ1a4d U TpeJyiaraTh
JEeWCTBUS, YKa3bIBast 1 00OCHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIATroB);

* BEIOMPATH U3 IPETIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh CPEACTBA/PeCypChl ISl pEIICHUS 3a/1a4H/IOCTIKEHUS e,

* COCTaBJIATH TUTaH PENICHUS TTPOOIIEMBI (BBITOIHEHHS MTPOEKTA, TPOBEIACHUS MCCIICIOBAHNSA);

* OIPEENSTh MOTCHIIMATBHBIC 3aTPYIHEHUS MPU PEUICHUH YIeOHOM U MO3HABATENbHOM 3a1a4u M HAXOIUTh CPEJCTBA JIJIS KX YCTPAHECHUS,

* OTIMCHIBATH CBOMW OIBIT, OYOPMIISISI €T0 /IS TTepeladd APYTHM JTIOSIM B BUE TEXHOJIOTHH PEIISHS MPAKTHUYECKHX 3a/1a4 ONpeAeIICHHOTO Kiacca;
* IJITAHUPOBAThH ¥ KOPPEKTHPOBATH CBOIO MHIUBUIYATbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JICHCTBHUS C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOCH IESTEILHOCTH B POIIECCE JOCTIKEHUS
pe3yibTara, OonpeAessaTh CIocOObl NEHCTBUN B paMKaX MPEIOKEHHBIX YCIOBHNA U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
M3MeHstomencs curyarueid. OO0yJaromuiicst CMOXKET:

* ONPEEIATh COBMECTHO C MEaroroM U CBEpCTHUKAMU KPUTEPUHU TUIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOH eATeIbHOCTH;
* CHCTEMaTH3UPOBATh (B TOM YHUCIIC BBIOMPATh MPHOPHUTETHBIC) KPUTEPHH TUIAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEH NEesTeThHOCTH;



* OTOMpPATh MHCTPYMEHTHI 1151 OLICHUBAHMS CBOCH JAEATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb CBOECH JIEATEIILHOCTH B paMKaX MPeJI0KEHHBIX
YCJIOBHH ¥ TpeOOBaHUI;

* OLICHUBATh CBOIO JIEATENBHOCTh, APIYMEHTUPYS NPUYUHBI JOCTUKEHHSI UM OTCYTCTBUS IIJIAHUPYEMOI'O PE3yJIbTaTa;

* HaXOJIUTh IOCTAaTOYHbBIE CPEACTBA /ISl BHIIIOJIHEHUSI yUYEOHBIX JEHCTBUI B U3MEHSIOLIECICS CUTYallu U/ TIPU OTCYTCTBUHU TIAaHUPYEMOTO
pe3yJibTarta;

* paboTas o CBOeMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JIEATEIBHOCTh HA OCHOBE aHAIM3a U3MEHEHHM CUTYallUU IS MTOJTy4YeHUs
3aIJTAaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ybTara;

* YCTaHABIIMBAThH CBA3b MEK/Y MOJYUEHHBIMH XapaKTEPUCTUKAMU MPOJYKTA U XapaKTepUCTUKaMHU Mpoliecca AeITeIbHOCTH U 110 3aBepIICHUH
JeSITENIbHOCTH MPEAIaraTh U3MEHEHUE XapaKTEPUCTHUK MpoLiecca AJIs OJyUEHUs yIyUIIeHHbIX XapaKTePUCTHK IPOAYKTa;

* CBEpSATH CBOU JICHCTBUS C LIEJIBIO U, P HEOOXOAUMOCTH, UCTIPABIISITH OIMIMOKH CaMOCTOSTEIBHO.

4. YMeHue OleHUBATh IPAaBUIBHOCTD BBIIOJIHEHHS Y4eOHOH 3a1a4r, COOCTBEHHBIE BO3MOXXHOCTH €€ pemieHus. O0yJaronuiicss CMOKeT:

* OIPENENATh KPUTEPUH MTPABIIIBHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHHS Y4eOHOI 3a1a4;

* aHAJIM3UPOBATH U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHSI IS BBITIOJIHEHUS YIeOHOH 3a/1a4H;

* CBOOO/THO TMOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPHUSIMH OLEHKH U CAMOOIEHKHU, HCXO/I U3 LN U UMEIOLINXCS CPEJICTB, pa3inyas pe3yibTar u
CITIOCOOBI IEHCTBUI;

* OIICHUBATh MPOAYKT CBOCH JEATEILHOCTH 110 33JJaHHBIM H/HIIM CAMOCTOSITENILHO OMPEICTICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIETIHIO
NeSITENIbHOCTH;

* 000CHOBBIBATH JIOCTUXUMOCTb LI€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;
* (puKCUpPOBaTH M AHATTU3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

5. Bnagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELICHUH U OCYIIECTBIEHUSI OCO3HAHHOTO BBIOOpa B yueOHOM M MO3HaBaTeIbHON
nesTeabHOCTH. OOyJarouics CMOXKET:

* HAOJII0JaTh U AHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO M NTO3HABATEIbHYIO IEATEIIBHOCTD U JESATEIbHOCTh JIPYTUX 00YyUYaIOIIMXCs B IPOLIecce
B3alMOITPOBEPKH;

* COOTHOCHUTb peajibHbIE U IUITAHUPYEMbIE Pe3yIbTaThl MHANBUYaTbHON 00pa30BaTeNbHOMN NEATETbHOCTH U A€IaTh BEIBOBI;

* IPUHUMATh pelIeHNEe B yUeOHON CUTYyalluu U HECTU 32 HETO OTBETCTBEHHOCTD;

* CAaMOCTOSITEJIBHO ONPEAEIATh MPUUMHBI CBOETO yCIeXa UM HeycreXa M HaXOAUTh CIIOCOOBI BBIXO/Ia U3 CUTYallMH HEYCIeXa;

* PETPOCIEKTUBHO OMPEENATh, KaKhe IEHCTBUS 0 PEIIEHUI0 yueOHOM 3a/jaur WM MapaMeTphl TUX JEHCTBUM NMPUBEIU K MOTYYEHUIO
MMEIOILErocs MPOayKTa y4eOHOM AesITeNbHOCTH;

* IEMOHCTPUPOBATH MPUEMBI PETYIISLNH CUXO(DU3HOTOTMIECKIX/IMOIIMOHANBHBIX COCTOSHUMN AJIsi AOCTHXKEeHUS 3 (PeKTa yCroKoeHus
(ycTpaHeHHUs: YMOIIMOHAIBHOM HAMPSXKEHHOCTH), 3 PeKTa BOCCTaHOBIEHHS (0caa0IeHus MPOSIBICHUI yTOMIIeHUs ), 3P (deKTa aKTUBU3ALUU
(TOBBIIIEHUS ICUXO(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbHbIe YY /[

6. YMeHue onpeaensaTh MOHATHSI, CO3/1aBaTh 0000IIEHNs, yCTAaHABIUBATh aHAJIOTUH, KJIACCU(PHUITUPOBATH, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS 1
KPUTEPHUH JUIs KJaccu(UKaIlUK, YCTaHABIMBATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JJOTMUYECKOE PACCYXkIEHUE, YMO3AKIIOUEHNE
(MHIYKTUBHOE, I€TyKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BhIBOAbL. O0yJaromuiics CMOXKET:

* IOIOMPATh CJI0BA, COMOAYMHEHHBIEC KIIFOUEBOMY CIIOBY, ONPEICIISIONINE €ro MPU3HAKU U CBOICTBA;



¢ BLICTPpAauBaTh JIOTHYCCKYIO CTIOYKY, COCTOAIYIO U3 KIIKOUCBOI'O CJIOBA U COITIOAYUHCHHBIX €MY CJIOB;

* BBIICJIATH OOIMI TIPU3HAK JABYX WJIM HECKOJBKUX MPEIMETOB HIIH SIBICHUIA U OOBSCHATH UX CXOJICTBO;

* 00BEIUHATH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEIeICHHBIM TPU3HAKaM, CPaBHUBATh, KIaCCU(PUIIMPOBATH U 00001aTh (DaKThI U SBJICHUS;
* BBIJICIISATH SIBJICHUE U3 OOIIETO psijia APYTUX SBICHUN;

* ONIpCaACIATh O6CTO$ITCJIBCTB3, KOTOPLIC NPCAICCTBOBAJIM BOSHUKHOBCHHUIO CBA3U MCIKAY ABJICHUAMU, U3 OTUX 00CTOSITEILCTB

BBIJICJIATH ONPEENISIONINE, CIIOCOOHBIC OBITh MPUYMHOMN TAHHOTO SIBJICHUS, BBISIBIISATh IIPUYUHBI U CICICTBUS SIBIICHHIA,

¢ CTPOUTDH pACCYKACHUEC OT 06L[II/IX 3aKOHOMepHOCTeﬁ K YaCTHBIM SIBJIEHUSIM M OT YaCTHBIX SIBJICHHUHU K O6IJ_[I/IM 3aKOHOMCPHOCTAM;

* CTPOHTD PACCYXKJICHUE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBJICHUH, BBIICIISIS IPH STOM OOIINE PU3HAKHY;

* U3JIaraTh MOJIYYCHHYIO HHPOPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pEeIIaeMOi 3a1a4H;

* CAMOCTOSITEJILHO YKa3bIBaTh Ha HH()OPMAIIHIO, HYXIAIOUIYIOCS B IPOBEPKE, MPEJIaraTh U MPUMEHSITh CIIOCOO MPOBEPKH JOCTOBEPHOCTH
nH(pOpMAIHH;

* BepOaIM30BaTh SMOIIMOHAILHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

® O6T)$ICH$ITI> SABJICHUS, ITPOLCCChI, CBA3U U OTHOILICHMS, BBISABIIACMBIC B XO/1€ [I03HABaTEIbHON U I/ICCJICIIOBaTCJIbCKOﬁ NCATCIIBHOCTU (HpI/IBOZII/ITI)
00BsSICHEHUE C U3MEHEHUEM (POPMBI MPEICTABICHUS; O0BICHATH, JCTATH3UPYS WK 0000111ast; OOBSICHSTD C 3aJJaHHON TOYKH 3PCHUS);

® BBIBJIATH U HAa3bIBATh NPUYHHBI CO6I)ITI/I$I, SIBJICHUSA, B TOM 4YHCJI€ BO3MOXHBIC / Hanoboiee BCPOATHBIC TPUYHHBI, BO3MOYXHBIC IMOCJICACTBUA
3aJJaHHOM MPUYUHBI, CAMOCTOSATEIBHO OCYIIECTRIISISI IPHYUHHO-CIICICTBEHHBIN aHAIIN3,

¢ ACJIaTh BBIBOJ HA OCHOBC KPUTHYCCKOI'O aHaJin3a pa3sHbIX TOUCK 3pCHUA, IOATBCPIKAATh BBIBO CO6CTBCHHOI71 aprMeHTaHHeﬁ nJin
CaMOCTOSITENTFHO MOTYYEHHBIMU TaHHBIMH.

7. YMeHnue COo3aaBaTb, IPUMCHATDL U HpeO6paBOBBIBaTI) 3HAaKW U CUMBOJIbI, MOACIIN U CXEMBI IJId PCIICHUA y‘I€6HI:vIX U ITO3HABATCJIbHBIX 3a1a4.
OOyyJaromuiics CMOXeT:

* 0003HaYaTh CHMBOJIOM W 3HAKOM MIPEMET U/WIIN SIBIICHUE,

* ONpENENATh JOrMUYECKHE CBA3U MEXKIY peAMETaMH U/UIH SABJICHUSAMHU, 0003HA4aTh JaHHBIE JIOTHYECKUE CBSI3M C TOMOIIBIO 3HAKOB B CXEME;

* co3/1aBaTh a0CTPAKTHBIN WM pealibHbIN 00pa3 npeaMera U/Wiu SIBICHUS;

* CTPOMTbH MO/IEJIb/CXEMY Ha OCHOBE YCJIOBUH 3aa4Ml U/UM crioco0a ee peleHus;

¢ co3gaBaThb BCp6aHBHBI€, BCUICCTBECHHBIC 1 I/IH(i)OpMaIII/IOHHBIe MOZCIIN C BBIACIICHUEM CYIICCTBECHHBIX XapaKTCPUCTUK o0BeKTa JJIA ONIPEACIICHUSA
crioco0a pelieHus 3a/1a4i B COOTBETCTBUU C CUTYalHeH;

* IpeoOpa30BBIBATh MOJIEIH C IIEIIHIO BBISBJICHHS OOIINX 3aKOHOB, OTPEACTISIONINX JaHHYIO TIPEIMETHYIO 00JIacTh;

* IEPEBOIUTH CIOKHYIO MO COCTaBy (MHOT0ACIEKTHYIO) HHPOPMAIIMIO U3 TpaduuecKoro uin (popMann30BaHHOTO (CHMBOJIBHOIO) MPEICTABICHUS B
TEKCTOBOE, U HA00O0pOT;

* CTPOHUTD CXEMY, AITOPUTM JACUCTBUS, UCIIPABIIATH WM BOCCTAaHABIMBATH HEU3BECTHBIN paHee alrOPUTM Ha OCHOBE MMEIOLIETOCs 3HaHUS 00
00BEKTE, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;

* CTPOMTD JIOKA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOT'O;

* AHAJIM3UPOBATH/PEPIIEKCHPOBATH OIBIT Pa3pabOTKH M peaTn3aliyi Y9eOHOTO MPOEKTa, UCCIIEI0OBaHUS (TEOPETHIECKOTO, SMITMPUIECKOT0) Ha
OCHOBE IPEUI0KEHHON MPOOIEMHOM CUTYAIMH, TOCTaBIEHHON 1eNT U/UJIH 3aJaHHBIX KPUTEPHUEB OLIEHKU MPOIYKTa/ pe3yibTara.

8. CMmbIcnioBoe uteHune. OO0yJaronuiicss CMOXeT:

* HAXOJUTh B TeKcTEe TpeOyeMyro HH(OpMaIHio (B COOTBETCTBUH C LIEISIMU CBOECH JI€ATEIILHOCTH);



* OPUEHTUPOBATHCA B COJIEPIKAHUU TEKCTA, IOHUMATh LIETOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

* YCTaHABIIMBATh B3aMMOCBA3b OMKMCAHHBIX B TEKCTE COOBITH, SIBJICHUMN, POIIECCOB;

* PE3IOMHUPOBATh ITIABHYIO UJICI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COjiepKaHue U (HopMy TeKCTa.

9. ®opmMupoBaHUE U Pa3BUTHE FIKOJIOTMYECKOTO MBIIUIEHUS, YMEHUE IPUMEHSATh €r0 B II03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAJIbHON ITPAKTHKE
1 nipodecCuOHANIbHON opueHTanuKi. OOyJaronIuics CMOXKET:

* OIPEJENATh CBOE OTHOILIEHUE K IPUPOIHON CpeE;

* aHAJIM3UPOBATH BIMSHHUE SKOJIOTHUYECKUX (aKTOPOB Ha cpely OOUTaHHUS KUBBIX OPraHU3MOB;

* MPOBOAUTH MPUUMHHBIN U BEPOATHOCTHBIN aHAJIN3 KOJIOTHYECKUX CUTYAIIU;

* IPOTHO3UPOBATH U3MEHEHUS CUTYAIMH IPU CMEHE JeHCTBUS 0JHOTO (pakTOpa Ha JeicTBHe Apyroro (hakTopa;

* pacnpoCTpPaHATh IKOJIOTMYECKUE 3HAHUS M YUaCTBOBATh B IPAKTHUECKUX JI€ax IO 3allUTE OKPYKAIOIEH CPEeIbl;

* BBIpa)KaTh CBOE OTHOIICHHE K MPUPOE Yepe3 PUCYHKH, COUMHEHHUS, MOJIEIIH, TPOEKTHBIE PAOOTHI.

10. Pa3BuTHE MOTHBALIUM K OBJIAJICHUIO KYJbTYPOU aKTUBHOTO UCIIOJIb30BAHUS CJIOBAPEH U IPYTrUX MOUCKOBBIX cucTeM. OOYyUYarOITUIICS CMOXKET:
* OIpENENITh HeOOXOIMMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aMIPOCHI;

* OCYLIECTBJIATH B3aUMOJICHCTBHUE C ANEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMM, CIIOBAPSIMU;

* (popmMHpOBATH MHOXKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UCTOYHUKOB /7151 OOBEKTUBU3ALINN PE3YIbTATOB MOKCKA;

* COOTHOCHTD I1OJIYYE€HHBIE PE3YJIbTAaThl IOMCKA CO CBOEH J1€ATEIbHOCTHIO.

Kommynukarususblie YY ]

11. YMeHue opranu3oBbIBaTh yueOHOE COTPYJHUYECTBO U COBMECTHYIO JI€ATEIbHOCTD C YUUTENIEM U CBEPCTHUKAMU; pa00TaTh MHANBUAYAJILHO U B
TpyIIe: HaX0IUTh O0lIee pelIeHne U pa3peniaTb KOHQJIMKTH Ha OCHOBE COTJIAaCOBAaHUS MO3UIMI 1 yueTa HHTEpPEeCcOB; GOPMYIMPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBO€ MHeHHE. OOyUarouics CMOXKET:

* OIPEJENATh BO3MOXKHBIE POJIA B COBMECTHOM AEATEIBHOCTH;

* UTPaTh ONPEEIIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;

* IPUHUMATh MO3UIIMI0 COOECEeTHIKA, TOHUMAs TIO3ULIMIO IPYTOro, pa3InyaTh B €r0 peun: MHEHHE (TOUKY 3pEHUs ), JOKa3aTeIbCTBO (ApTryMEHTHI),
(aKThI; TUIIOTE3bl, AKCUOMBI, TEOPHH;

* OIPEIENSATh CBOM JICUCTBUSA U ACUCTBUS MAapTHEPA, KOTOPBIE CIIOCOOCTBOBANIN WIIH MPEMSATCTBOBAIHN MPOAYKTUBHON KOMMYHUKAIIHH;

* CTPOUTH O3UTHBHBIE OTHOIIEHHUS B IIpoliecce Y4eOHOM U MO3HaBaTENbHOMN AEITEeIbHOCTH;

* KOPPEKTHO U apTyMEHTUPOBAHHO OTCTaNBaTh CBOIO TOUKY 3PEHHSI, B TUCKYCCUH YMETh BBIABUTATh KOHTPAPTYMEHTHI, IepepasupoBaTh CBOIO
MBICITb (BJIaJIEHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTh CBOETO MHEHHUS (€CIIH OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

* Ipe/iaraTh ATbTEPHATHBHOE PEIICHUE B KOH(PIUKTHON CUTYaIUH;

* BBIAEIIATH OOLIYI0 TOUKY 3pEHUS B IUCKYCCHUU;

* IOTOBApPHUBATHCS O MPABUIIAX U BOMpOcax JuIsg 00CYXKIEHUS B COOTBETCTBUHU C IIOCTABICHHOM Mepe/| rpymIoi 3a1adei;

* OPraHU30BbIBaTh Y4€OHOE B3aMMOJICICTBHIE B rpynme (ONpeaessTh O0IIMe HEelH, pacpeaesTh PO, J0TOBAPUBATHCS APYT C IPYIOM U T. 11.);



* YCTPAHAThH B paMKax JUajiora pa3pbIBbl B KOMMYHHUKAIMH, O0YCJIOBIEHHBIE HETIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOECeIHUKA 3a/1auH,
(bopMBI WK COAEPIKaHUS TMAJIOTa.

12. YMeHne 0CO3HaHHO UCII0NIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUM C 33/1a4€ii KOMMYHHMKAIIUMH JIJIS1 BBIPQXKEHUS CBOUX YYBCTB, MbICIIEH U
noTpeOHOCTEH IS IUTaHUPOBAHMS U PEryJIALIUU CBOEH e TeIbHOCTH; BJIaJICHUE YCTHOM U MMCbMEHHON peublo, MOHOJIOTMYECKOH KOHTEKCTHOM
peubio. O0yUaroIIMIICs CMOXKET:

* ONpEAENATh 33Ja4y KOMMYHUKAIMK U B COOTBETCTBHHM C HEW OTOMpATh peueBble CPECTBA;

* OTOMpATH U UCIIOJIH30BATH PEUEBbIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIMH C IPYTUMHU JIFObMH (IHAJIOT B Mape, B MaJOH TPpyIe

UT. I.);

* IPEJCTABIATH B YCTHOW WIJIM MUCHbMEHHOW (hopMe pa3BEepHYTHIH IUIaH COOCTBEHHOM e TEILHOCTH,

* co0MI01aTh HOPMBI ITyOIMYHOM pedu, perjJaMeHT B MOHOJIOTe€ U AUCKYCCUU B COOTBETCTBUM ¢ KOMMYHHMKATHBHOM 3a1auei;

* BBICKa3bIBaTh U OOOCHOBBIBAaTh MHEHHUE (CYX/IEHHE) U 3alpallliBaTh MHEHHE NTapTHEPA B paMKax JAHaJora;

* IPUHUMATh PELICHHE B XO/1€ AMAJIO0ra U COIJIaCOBBIBATh €0 ¢ COOECETHUKOM;

* CO3/1aBaTh MMCbMEHHbIE «KIUIINPOBAHHBIE» U OPUTMHAIIbHBIE TEKCTHI C UCIIOJIb30BaHUEM HEOOXOAMMBIX PEUEBBIX CPENICTB;

* UCIOJIB30BATh BepOalibHbIE CPEACTBA (CPEICTBA JIOTUUECKOM CBA3M) /IS BBIACICHUS CMBICIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

* UCTIOJIH30BATh HEBEPOATIHHBIE CPENICTBA WM HATIISIHBIE MAaTEPUAIIbI, TOrOTOBICHHBIE/OTOOPAHHBIE ITOJI PYKOBOACTBOM YUHUTEIIS;

* JIeN1aTh OLIEHOYHBIH BBIBOJ O IOCTMKEHUH 11€JIM KOMMYHHUKALMU HEITOCPEICTBEHHO 110CJIE 3aBEPILICHNUs KOMMYHUKAaTUBHOTO KOHTAKTa U
00OCHOBBIBATH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIBb30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT).
OO0yuaromuiicsi CMOXKET:

* [[eJICHATPABJICHHO UCKaTh U UCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE /Ui PEeLIeHUs y4eOHBIX U MPAKTUYECKHUX 33134 C
nomo1usto cpencts UKT;

* BEIOUPATh, CTPOUTH U UCIIOJIBb30BATh aJIEKBaTHYIO0 HH(POPMALIMOHHYIO MOJETb JUIS IIepejaud CBOMX MBICJIEH CpeCTBAMU €CTECTBEHHBIX U
(opMabHBIX SI3bIKOB B COOTBETCTBUHU C YCIOBUSIMU KOMMYHUKALIUU;

* BBIJIEJIATh HH(POPMALIMOHHBIN aCMeKT 3aJjauu, ONepUpoBaTh JaHHBIMU, UCIIOJIb30BaTh MOJIENb PELICHNS 33/Jauu;

* HCII0JIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIIOYAsi BBIOOP a/IeKBaTHBIX 337au€ MHCTPYMEHTAIbHBIX POrPaMMHO-aIIIapPATHBIX CPEJICTB U
CEpBHUCOB) /ISl peleHUs] UHQOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a/1a4, B TOM YHCIIE: BBIYUCIICHUE, HATICAHUE NTHCEM, COUMHEHNUH,
JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3EHTALUH U JIp.;

* HCTOJIH30BATh MHPOPMALIUIO C YUETOM 3TUYECKHX H ITPABOBBIX HOPM;

* cO3/1aBaTh MH(POPMAI[MOHHBIE PECYPCHI PA3HOTO TUIIA U JIUISl Pa3HBIX ayIUTOPUH, CO0II01aTh HHPOPMAITMOHHYIO TUTHEHY U TIpaBUIIa
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

IIpenmeTrHble pe3yabTaThl 00y4eHHs (PU3UKE B OCHOBHOM LIKOJIE.

BhINyCKHUK HAYYHUTCHA:

* coOmroaTh paBuiIa 0€30MMACHOCTH U OXPaHBI TPY/la TIPH paboTe ¢ y4eOHBIM H JTA0OPATOPHBIM 000PYI0BAHUEM;

* MIOHUMATh CMBICT OCHOBHBIX (PM3MUECKUX TEPMUHOB: (PU3NYECKOE TeJ0, PU3NUECKOE SBICHHUE, PU3NUECKasi BEIMUNHA, €AUHHUIIB U3MEPEHHUS;
* pacrno3HaBaTh NPoOJIEMbl, KOTOPbIE MOYKHO PEIINUTh IPU MOMOLIN (PU3NYECKUX METOJI0B; aHAJIM3UPOBATh OTAENbHbIE STAlbl IPOBEICHUS
UCCIICIOBAaHHUI U MHTEPIIPETUPOBATH PE3yIbTAThl HAOIOJCHUN U OIIBITOB;



* CTaBHUTD OTIBITHI 110 UCCIEOBAHUIO (PU3NUECKUX SABICHUNA W (PU3NIECKUX CBOIMCTB TeJ 6€3 HCIOIB30BAHUS NPSIMBIX H3MEPEHUI; IPU 3TOM
(bopmynupoBath npolieMy/3a1ady yueOHOro SKCIIEpUMEHTa; COOMPATh YCTAHOBKY U3 MIPEUI0KEHHOI0 000pYJ0BaHUS; IPOBOAUTD OIBIT U
(bopMyIHpOBaTH BHIBOJBI.

ITpumeuanue. [Ipu nmpoBeaeHnu ucciae0BaHus GU3NUECKUX SABJICHUH N3MEPUTENIbHbBIE IPUOOPHI UCIIOIB3YIOTCS JMILIb KaK JaTYUKH U3MEPEHUS
(bu3nUYecKUX BETUYMH. 3auCH TIOKa3aHUH MPSAMBIX U3MEPEHUH B 3TOM Cllydae He Tpedyercs;

* IOHUMATh POJIb SKCIIEPUMEHTA B IOJIYYEHUU Hay4YHOU HH(OpMALIUH;

* IPOBOJIUTH MPSIMBbIE U3MEPEHUS (PU3NUECKUX BETUYMH: BPEeMsl, pacCTOsSTHUE, Macca Tena, 00beM, Chila, TeMIepaTypa, aTMoc(hepHoe JaBlieHHE,
BJIAKHOCTh BO3/lyXa, HAIpsSKEHUE, CUJIa TOKA, PaJUallMOHHbIN (OH (C MCIIOIb30BaHUEM JI03UMETPA); IPU ITOM BBIOMPATh ONTUMANIBHBINA CLIOCO0
M3MEPEHMS U MCIOJIb30BaTh POCTEHIINE METOIbI OLICHKH IIOTPELIHOCTEH U3MEPEHMU;

* IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETMUYUH C UCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHUPOBATh Pe3yIbTATHI OTYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJMUMH B BUJE TAOIUI] U TPAPHUKOB, AETATh BEIBOJBI IO Pe3yJIbTaTaM
UCCIIEIOBaHMS;

* IPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3NIECKUX BETMUMH: IPU BBIITOJHEHUH U3MEPEHUH cOOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY, CIEAYS
IIPEI0KEHHOW MHCTPYKLUH, BBIYUCIIATD 3HAYCHUE BEJIMYMHBI M AHAJTU3UPOBATH MIOJyUYEHHBIE PE3YJIBTAThl C YYETOM 33JaHHOW TOUHOCTH
U3MEPEHMU;

* QHAJIM3UPOBATh CUTYALlUH NPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, y3HaBaTh B HUX MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUIN UIIH
3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOUINECs 3HAHUS I UX OOBSICHEHUS;

* MIOHUMATh MPUHLUIIBI AEUCTBUS MAlIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS X 0€30MaCHOTO UCIOIb30BAHUS B TIOBCEHEBHON KHU3HH;
* HCII0JIB30BATH MIPH BBIOJHEHUH YU€OHBIX 33a/]a4 HAyYHO-TIONYJISPHYIO JUTEPATypy O PU3NUYECKUX SBIICHUSX, CIPABOYHBIE MaTepUabl, PECYpPCHI
HNHrepHera.

®du3uKa U ee pojab B MO3HAHUN OKPYKAIOIIEro MUpa

IIpeameTHBIMU pe3yabTaTaMU OCBOCHUS TEMBI SIBIISIOTCA:

— MOHUMaHUe PU3NYECKUX TEPMHUHOB: TEJO, BEIIECTBO, MaTEPHS;

— YMEHUE NMPOBOANUTH HAOMIOIEHUS (PU3HUECKUX SBICHUHN; U3MEPATh (PU3NUECKUE BETUUNHBI: PACCTOSHUE, IPOMEXKYTOK BPEMEHH, TeMIepaTypy;
OTIpeEIATh LIEHY AEJCHUS IIKaJIbl MPUOOopa ¢ y4eTOM MOTPEIIHOCTH U3MEPEHUS;

— MOHMMAaHKE POJIM YYEHBIX Halllel CTpaHbl B pa3BUTHHM COBPEMEHHOM (PU3MKH U BIMSHUYU HAa TEXHUUECKUI U COLMANIbHBINA IIporpecc.
MexaHnuyeckue siBJeHUSA

IIpeaMeTHBIMH pPe3yJIbTATAMHU OCBOCHUS TEMBbI AIBIAIOTCH:

— MOHUMAaHHUE U CIIOCOOHOCTH OOBACHATH (PU3NUECKHE SIBICHUS: MEXaHUUECKOE JIBH)KEHUE, pPABHOMEPHOE U HEPAaBHOMEPHOE JBUKEHHE, HHEPLIUS,
BCEMHPHOE TATOTEHUE, PABHOBECHE Tell, IPEBPALIEHHE OJJHOT'O BU1a MEXaHUUECKOW YHEPTUHU B IPYTroi, aTMoc(hepHOe TaBlIeHuE, JaBlIeHUE
AKHUJKOCTEH, ra30B U TBEPJBIX Tell, IJIaBaHUE Tell, BO3AYXOIUIaBaHHE, PACTIONOXKEHHE YPOBHS KHUIKOCTH B COOOIIAIOIINXCS COCYy1aX,
CYIIECTBOBAHKE BO3AYIIHOW 000JI0YKH 3eMIIH, CIIOCOOBI YMEHBILIECHHS U YBEIMUCHHSI JaBIICHUS;

— MOHUMAaHHUE U CIIOCOOHOCTH ONHUCKHIBATh U OOBACHATH (PU3MUECKUE SBJICHUS: TIOCTYNATeIbHOE ABM)KEHNE, CMEHA JTHS M HOYM Ha 3emJie,
CBOOOHOE MaJICHHUE Tell, HEBECOMOCTb, ABH)KEHHE MO OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO, KOJIEOaHUSI MATEMaTHUECKOTO U
MPYXUHHOTO MasiTHUKOB, PE30HAHC (B TOM YHUCIIE€ 3BYKOBOH ), MEXaHHUUECKHE BOJIHBI, YITMHA BOJIHBI, OTPaKEHUE 3BYKa, 7XO;



— 3HAHHE U CIOCOOHOCTH JIaBaTh OMPECIICHUS/ONUCAHUS PU3NICCKUX MTOHITHIA: OTHOCUTEIBHOCTD JIBIKEHUS, TIEpBasi KOCMUYECKasi CKOPOCTbh,
pEaKTUBHOE JIBIKEHHUE; PU3NUECKUX MOJIETICil: MaTepralibHas TOYKa, CUCTEMa OTcueTa; PU3NYECKUX BEJTUYMH: [IepeMEIlIeHNEe, CKOPOCTh
PAaBHOMEPHOTO MPSIMOJIMHEMHOTO JIBUKEHUS, MTHOBEHHAsI CKOPOCTh U YCKOPEHUE MPU PAaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUYKEHUU, CKOPOCTh U
LIEHTPOCTPEMUTEIILHOE

YCKOpPEHHUE MPHU PABHOMEPHOM JIBMKECHUH TeJla [0 OKPYKHOCTH, UMITYJIbC;

— YMEHHE U3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh U YCKOPEHHE NPY PAaBHOYCKOPEHHOM IPSMOJIMHEITHOM JIBU>KEHHUH, LIEHTPOCTPEMHUTEIIBHOE
YCKOpPEHHUE MPU PABHOMEPHOM JIBUKEHUH 10 OKPY>KHOCTH, MACCy, CUITY, BEC, CHITY TPEHHUSI CKOJIbKEHUSI, CUITy TPEHUSI KaueHUsI, 00bEeM, INIOTHOCTh
Tena, paBHOJACHCTBYIONLYIO CHII, ACHCTBYIONIMX Ha TEJI0, MEXaHUUYECKYIO padoTy, MOIIHOCTb, IJIeYO CHIIbl, MOMEHT cuiibl, KI1J[, moteHumanbuyto u
KHHETHYECKYIO YHEPTHUI0, aTMOC(hEpHOE TaBJICHHE, TaBJICHUE KUAKOCTH Ha JIHO U CTEHKU COCYJla, CHITY ApXUMea;

— BJIQ/ICHUE SKCIEPUMEHTAIbHBIMA METOJAMHU UCCIIEI0BAHMS 3aBUCUMOCTH: MPONUAEHHOTO MMYyTH OT BPEMEHH, YIJIMHEHUS IPYKUHBI OT
MIPUIIOKEHHOMN CHIIBI, CUJIBI TSIKECTH TeJla OT €r0 MACChl, CUJTbI TPEHHUS CKOJIBKEHHUS OT TUIONIAN COTPUKOCHOBEHHUS TEJ M CHIIbI, IPUKUMAFOIICH
TEJO K MOBEPXHOCTU (HOPMAJILHOTO JIaBIIEHUs ), CUJIbI ApXrUMeza OT 00beMa BHITECHEHHOUN TEeJIOM BOJIbl, YCIIOBHIA MJIaBaHUS Tela B )KUJKOCTH OT
JEUCTBUS CUJIBI TSDKECTH U CUJTBI ApXuUMeia, 3aBUCUMOCTH MEPUO/Ia U YaCTOTHI KOJICOaHUI MasiTHUKA OT JUIMHBI €70 HUTH;

— BJIQ/ICHUE 3KCIEPUMEHTAIBHBIMH METOJJAMHU HUCCIIEIOBAHUS IIPU ONPEAEICHUN COOTHOLIEHUS CHII U ILIEY, /Il PABHOBECHUS PblUara;

— MOHUMAaHUE CMBICIIa OCHOBHBIX (PU3MYECKUX 3aKOHOB: 3aKOHBI HbI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH ['yKa, 3aKOH coOXpaHeHUs
HMITYJIbCA, 3aKOH COXPaHEHUs SHEPIruH, 3akoH [lackains, 3akoH ApxuMena U yMEHUE IPUMEHSTh UX Ha MPAKTHKE;

— BJIQJICHHUE CTIOCOOAMU BBITIOJHEHUS pACYETOB MPU HAXOXKJICHUH: CKOPOCTH (CpelHel CKOPOCTH), IMyTH, BPEMEHH, CHIIBI TSHKECTH, BEca Telia,
TJIOTHOCTH TeJa, 00beMa, MaCChl, CHUIIBI YIIPYTOCTH, PABHOACHCTBYIOIICH CUJI, IEHCTBYIOMINX HA TEI0, MEXaHUYECKOW paboThl, MOIITHOCTH, YCIOBHS
paBHOBecHsI CHJI Ha pbruare, MoMeHTa cuiibl, KIT/I, kuHeTn4yeckoi u NOTeHIMAIbHON YHEPTUH, TABIICHHUs, JaBJICHUS KUIKOCTH Ha IHO U CTCHKHU
cocyna, CHIbl ApXxuMeia B COOTBETCTBUU C MOCTABJICHHOM 3aaueii Ha OCHOBAaHUHU MCIIOJIb30BaHUS 3aKOHOB (DU3HKH;

— YMEHHE HaXOJUTh CBS3h MEXIY GU3NUECKUMU BETMUYMHAMU: CUJION TSDKECTU U MAacCOM Tesia, CKOPOCTH CO BPEMEHEM U MyTeM, IJIOTHOCTHU Teja C
€ro Maccoil 1 00bEMOM, CUJION TSKECTH U BECOM TeJa,

— YMEHHE NMepeBOUTh (PU3UUECKHE BETUINHBI U3 HecucTeMHbIX B CU 1 Hao6opoT;

— MOHUMAaHHe MPUHIUIOB JEHCTBHS TMHAMOMETPA, BECOB, BCTPEUAIOIINXCS B TOBCETHEBHOM JKU3HH, pblyara, 0J0Ka, HAKIIOHHOM MJI0CKOCTH,
OapomeTpa-aHepoua, MAHOMETPA, TOPITHEBOTO

KHUJIKOCTHOTO HAacoca, THAPABINYECKOro pecca U crnoco0oB o0ecnevueHns 0€30MacHOCTH MPU UX UCTIOIB30BaHUY;

— YMEHHE MPUBOJIUTH MIPUMEPHI TEXHUIECKUX YCTPOMCTB U )KUBBIX OPTaHU3MOB, B OCHOBE MEPEMEIIEHUS KOTOPBIX JISKUT MIPUHITUTT PEAKTUBHOTO
JBUKCHMSI; 3HAHUE U YMEHHE OOBSACHATH YCTPOUCTBO U IEHCTBHE KOCMHUECKHUX PaKeT-HOCUTENEH;

— YMEHHE HCTOb30BaTh MOJYyUYCHHBIE 3HAHUS B TIOBCETHEBHOM JKU3HU (OBIT, DKOJIOTHS, OXPaHa OKPY>KAFOIIEH CPEIbI).

TensoBbie ABJICHUS

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOEHHS TeMbI SABJISIIOTCS:

— MOHUMAaHHUE U CIIOCOOHOCTh OOBSICHATH Pu3ndecKue siBieHus: Tuddy3us, 60bIIas CKIMAEMOCTh Ta30B, Maas CAKUMAEMOCTh KHUAKOCTEH 1
TBEPJBIX TEJ, KOHBEKIHS, H3Ty4yeHHe, TETUIONPOBOIHOCTh, N3MEHEHUE BHYTPEHHEHW SHEPTHH TeJla B PE3yJIbTaTe TeTUIONEpeaaun Uil PaboThI
BHEITHUX CHUJI, UCTIapeHue (KOHIEH Al ) U TIJIaBlieHHe (OTBEpIeBaHKE) BEIIECTBA, OXJIAKIACHHUE KUAKOCTH MIPH UCTIAPEHHUH, KUIICHUE, BBITIAaJICHIE
POCHI;



— BJIAJICHUC SKCIICPUMCHTAJIbHBIMA METOAAaMU UCCIICAOBAHMA ITPU OIMMPCACIICHUN PA3MEPOB MAJIbIX TCJI, 3aBUCUMOCTU OTHOCHUTEIBHOM BIAXKHOCTH
BO3/lyXa OT JaBJICHUS BOASHOTO Iapa, COAEPIKaIIerocs: B BO3AyXe NMPH JaHHOW TeMIepaType; JaBJIeHUs HACHIIIEHHOTO BOASHOTO T1apa;
OIPEICIICHUS YIeIbHOW TeIUIOEMKOCTH BELIECTBA;

— MOHMMaHHE IPUYNH OPOYHOBCKOT'O JIBM)KEHHSI, CMaYMBAaHHU U HECMAYMBAHUS TEJI; PA3IMUYMsI B MOJIEKYJISIPHOM CTPOCHHUH TBEPJBIX Tell,
JKHIKOCTEH U ra30B;

— MOHMMaHHE IPUHIUIIOB IeHCTBUS KOHIEHCAMOHHOTO U BOJIOCHOTO THIPOMETPOB, IICHXPOMETPA, IBUTATENS] BHYTPEHHETO CTOPaHHMs, ITapOBOH
TypOMHBI U CIOCO00B 00OecTieueHHs Oe30MaCHOCTH MPH UX UCIOIb30BAHUY;

— YMEHHE U3MEPSTh: TEMIIEPATypPy, KOINIECTBO TEIUIOTHI, yACIbHYIO TEINIOEMKOCTh BEIIECTBA, YACIbHYIO TEIIOTY IUIAaBJICHUS BELIECTBA,
BJI&KHOCTb BO3/yXa;

— MOHMMaHHE CMbICIIa 3aKOHA COXPAHEHHs U IIPEBPALICHUS SHEPTUU B MEXaHMYECKUX U TEIUIOBBIX MPOLECCAaX U YMEHUE MPUMEHSTh €ro Ha
MIPaKTUKE;

— OBJIaJICHUE CIIOCOOAMH BBIIIOJIHEHHS PACUYETOB /ISl HAXOXKACHUS: YICIbHON TEIUIOEMKOCTH, KOJMUYECTBA TEIIOThI, HEOOXO0AUMOTO JUIS
Harp€BaHHud TCJia WK BbIACIACMOIO UM IIPpHU OXJIAKACHHWH, YHCHBHOﬁ TCIUIOTEI CTOpaHuA TOIIIMBA, y,[[eﬂbHOﬁ TCILIOTHI IIJIaBJICHUA, BJIAXKHOCTHU
BO3/1yXa, yJEIbHOH TEIIOTH mapoodpa3oBanus u konaeHcanuu, KI1/{ TeruioBoro neurarens;

— YMCHHUC IT0JIL30BATLCA ChUnu MNEpCBOJUTHL CANMHUIBI U3MCPCHUA (bH?:I/I‘-IGCKI/IX BCJIMYHMH B KPATHBIC U NOJIbHBIC CIMHHUILIBI;

— YMEHHE HCIOIb30BaTh MOJTYYEHHbIC 3HAHHUS B TIOBCETHEBHOM )KU3HU (OBIT, SKOJIOTHS, OXpaHa OKPYIKAIOIIEH CPEIIbl).

DJIeKTPOMATHUTHBIE SIBJIECHUS

IMpeamMeTHBIME pe3yIbTATAMH OCBOECHHS TEMbI SIBJISIOTCS:

— MOHUMAaHHE U CITIOCOOHOCTHL OOBICHITH (1)I/I3I/I‘I€CKI/IC SABJICHUS: DJICKTpU3alA TCJI, HArp€BaHUC IMPOBOAHHUKOB 3JICKTPHYCCKUM TOKOM,
ANEKTPUYECKUH TOK B METaJUIaX, JICKTPHUYECKHE SIBIICHHS C MO3UIIUU CTPOCHUS aTOMa, AEHCTBHUS 3JEKTPHUECKOTO TOKA, HAMAarHMYEHHOCTh JKele3a
u CTaliy, B3aPIMOI[eI>iCTBHe MartsuToB, BBaHMOHeﬁCTBHG IMPOBOAHUKA C TOKOM H MarHuTHOM CTPCJIKH, ﬂeﬁCTBHC MAarauMTHOIO I10JIA Ha IMPOBOJAHHK C
TOKOM, IPSIMOJIMHEIHOE PAacIpOCTpaHEHUE CBETa, 00pa30BaHKHe TEHHU U TIOIYyTEHH, OTPAXCHUE U TPEIOMIICHUE CBETA;

— MOHHUMAaHHE U CIIOCOOHOCTH OMMUCHIBATEL U OOBSICHATE (1)I/I3I/I‘~IGCKI/IC ﬂBHCHI/IfI/HpOHeCCBII QJICKTpOMAarouTHasA MHAYKIWUA, CAMOUHAYKIWA,
NPEJIOMIICHNE CBETA, TUCTIEPCHs CBETa, OTJIONICHUE U HCITyCKaHHE CBETa aTOMaMH, BOSHUKHOBEHHE JINHEWYATHIX CIICKTPOB UCITYCKAHHS U
MOTJIOLICHUS;

— 3HAHUE U CIIOCOOHOCTH aBaTh ONPEICICHIs/ONMHCaHNs (PU3NUECKHUX TMOHATHIH: MarHUTHOE TI0JIe, TMHUM MarHUTHOW HHAYKIUH, OJJHOPOTHOE U
HCOAHOPOAHOC MAaroHuTHOC I10JIC, MarHATHBIN IIOTOK, HepeMeHHBIﬁ 3J'IeKTpH‘—IeCKPII7] TOK, JICKTPOMArduTHOC I10JIC, DJICKTPOMAarduTHEIC BOJIHEL,
ANIEKTPOMAarHUTHBIC KoJieOaHMUs1, paluOCBs3b, BUAMMBIN CBET; PU3MYECKUX BEIIMYMH: MarHUTHAS HHAYKIHS, HHIYKTHBHOCTB, IEPUO/I, YACTOTA
AMIIIMTyda 3JICKTPOMAarHuTHBIX KOJ'Ie6aHI/H71, IMMOKas3aTejiu MpEJIOMIICHUA CBCTA,

— 3HaHue (POPMYITHPOBOK, TOHUMAHUE CMBICTIA U YMEHHUE MIPUMEHSITH 3aKOH TPEIOMIICHUS CBETa U MpaBmiio JIeHIa, KBaHTOBBIX OCTYNIATOB bopa;
— [IOHUMAaHUE CMBICJIa OCHOBHBIX (1)I/I?>I/I'-ICCKI/IX 3aKOHOB U YMCHUEC MIPUMCHATH UX HAa NPAKTUKE: 3aKOH COXPAHCHUA DJICKTPUYCCKOI'0 3apsaaa, 3aKOH
Owma 1t yuactka 1emnu, 3akoH Jxoyns— JleHna, 3aKoH OTpaKeHUsI CBETa, 3aKOH MPEJIOMIICHHS CBETa, 3aKOH MPSIMOJIMHEHHOTO PacpoCTpaHeHHUs
CBeTa,

— YMEHHE U3MEPSTh: CHITY JIEKTPUIECKOT0 TOKa, AIEKTPUIECKOE HANPSUKEHHE, SIEKTPUIECKUH 3apsi/l, HIEKTPUIECKOe COIPOTUBIICHHE, (JOKYCHOE
paccTosiHre COOMPAIOIIeH JIMH3BI, ONITUYECKYIO CHITY JIMH3BL;



— BJIaJICHUE SKCIIEPUMEHTAIILHBIMY METO/IaMHU UCCIIEIOBAHMSI 3aBUCUMOCTH: CHJIBI TOKA HA YYaCcTKE LIENH OT dJIEKTPUUECKOTO HAIIPSKEHUS,
EKTPUYECKOTO CONIPOTUBIICHHS IPOBOJHHUKA OT €0 JJIUHBI, IUIOIIAU IIOIIEPEYHOr0 CEYEHH U MaTepHualla, 3aBUCUMOCTH MarHUTHOTO JEHCTBHS
KaTyIIKU OT CUJIBI TOKA B IIETIH, M300paKEHUs OT PACIIOI0KEHHUS JIAMIIbI Ha PA3IMYHBIX PACCTOSHUSAX OT JIMH3BI, YIJIa OTPaKEHUs OT yIJila MaJeHus
CBETa Ha 3€pKaJlo;

— MOHMMAaHKE MPUHIUNIA ACHCTBUS SJEKTPOCKOIIA, JIEKTPOMETPA, TATbBAHUYECKOT0 3JIEMEHTa, aKKyMYJISTOpa, (JOHApHKA, peocTara,
KOHJIEHCATOpa, JIaMIIbl HAKAJIMBaHUS U CIIOCOO0B o0ecreyeH s 6€30MacHOCTH TP UX UCIOIb30BAHUMY;

— 3HAHHWE HA3HA4YCHMS, YCTPOUCTBA U IPUHIINIA IEUCTBUSA TEXHUYECKUX YCTPOUCTB: 3JIEKTPOMEXaHUYECKUN UHIYKIIMOHHBIM F€HEPaTOp
IIEPEMEHHOI0 TOKa, TpaHc(hopMaTop, K0JIeOATeNbHbIM KOHTYP, AETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

— paznn4ath (HOKYC JTMH3bI, MHUMBIH (POKYC U OKYCHOE pacCTOSTHUE JTMH3BI, ONTHYECKYIO CHITY JIMH3bI U ONITHYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U
pacceuBarolLyo JIMH3bI, H300pakeHus1, JaBaeMble COOMPAIOLIEH U pacCenBaOLICH JTMH30M;

— BJIaJICHHUE CIIOCOOAMU BBIIIOJIHEHUS PACcU€TOB JUIsl HAXOKJCHUS: CHJIbI TOKA, HANPSKEHUS, CONPOTUBIICHUS TP MTApAIIEIbHOM U
[I0CJIeI0BATEIbHOM COEIMHEHUH TPOBOIHUKOB, YIEILHOTO CONPOTUBIIEHUS IPOBOAHUKA, pAOOTHI M MOIIIHOCTH JIEKTPUUYECKOT0 TOKA, KOJIMYECTBA
TEIUIOThI, BBIIEISEMOTO IIPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOpa, paOdOThI AIEKTPUUYECKOTO MOJIsI KOHJIEHCATOPa, SHEPTUU KOHIEHCATOpa;
— MOHMMAaHHUE CYTH METO/A CIIEKTPAJIbHOTIO aHAJIN3a U €r0 BO3MOYKHOCTEH;

— YMEHHE HCII0JIb30BaTh [10JIYYEHHbIE 3HAaHUS B [IOBCEAHEBHON KU3HU (3KOJIOTHs, ObIT, OXpaHa OKPYXaroIlel cpesibl, TEXHUKA O€3011aCHOCTH).
KBaHTOBBIC fIBIICHUA

IIpenmMeTHbIMHU pe3yJIbTATAMU OCBOCHHS TeMbI SIBJISIIOTCS:

— MOHUMAaHHE U CIIOCOOHOCTh OMMCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS: PalMOAKTUBHOCTb, HOHU3UPYIOIIUE U3ITyUSHHUS;

— 3HaHME U CIOCOOHOCTH /1aBaTh ONPEeNICHUs/ONUCaHNs] PU3NUECKUX MOHITHI: PaJMOaKTUBHOCTD, alb(a-, 0eTa- U TaMMa-4acTULbl; PU3NIECKUX
MoJIeJIei: MOJIETTH CTPOEHHs aTOMOB, npeioxkeHHble J[. TomconoMm u 3. Pesepdopnom; NpoTOHHO-HERTPOH-HAsi MOJIEb AaTOMHOTO /Ipa, MOJIENb
rpolecca JIeJIeHHs s/ipa aroma ypaHa; GU3M4ecKUX BEIMUYUH: TOTJIOIEHHAs 03a U3JIydeHus, Kod(d(QULMEHT KauecTBa, IKBUBAJIECHTHAsI /1034,
IIEpPHUOJ MOTypaclaza;

— YMEHHE NPUBOAUTH IPUMEPHI U OOBACHATH YCTPOUCTBO U MPUHIIUI JEHCTBUS TEXHUUYECKUX YCTPOUCTB U yCTaHOBOK: cueTyuk [ eifrepa, kamepa
BunecoHa, my3sIppKOBasi KaMepa, SIAEPHBII peakTop Ha MENJICHHBIX HEUTPOHAX;

— YMEHHE U3MEPSTh MOIIHOCTb J103bl PaJIMOAKTUBHOTO U3TY4E€HHS OBITOBBIM JI03UMETPOM;

— 3HaHue (POPMYIUPOBOK, TOHUMAHUE CMBICIIA U YMEHHE IPUMEHSTh: 3aKOH COXPAaHEHUsI MacCOBOI'O YHCJIa, 3aKOH COXPAHEHHUS 3apsiia, 3aKOH
PaZoaKTUBHOIO pacraja, MPaBUJIO CMELIEHUS;

— BJIaJICHUE SKCIIEPUMEHTAIIBHBIMA METO/IAMHU UCCIIEJOBAHMSI B IIPOLIECCE U3YUEHNUS 3aBUCUMOCTH MOIIIHOCTH M3Ty4EHHs POAYKTOB pacnajia
pajzioHa OT BpEMEHH;

— MOHUMAaHHUE CYTH DKCIIEPUMEHTAIIBHBIX METOJ0OB UCCIIEI0BAaHNS YaCTHIL;

— YMEHHE HCTI0NIb30BaTh MOJIYYE€HHbIE 3HAHUS B IOBCEAHEBHON KHU3HU (OBIT, DKOJIOTHS, OXpaHa OKpYXKaroIlel cpesibl, TeXHUKa O€30MacHOCTH U
Jp.).

Ctpoenue u 3BOsIOIMST Beenennoi

IIpenMeTHBIMU pe3yIbTaTaMi OCBOEHHS TEMBI SIBJISIOTCS:

— MpeACTaBIEHUE O COCTAaBe, CTPOCHHUH, TPOUCXOXKIEHNUU U Bo3pacTe CONHEYHOU CUCTEMBIL;

— YMEHHUE NMPUMEHATH (PU3NUECKUE 3aKOHBI Ul 00BSICHEHUS ABIKEHUS Tu1aHeT COTHEYHON CUCTEMBI;



— 3HaHUE U CIIOCOOHOCTH J1aBaTh ONPEACICHNS/ONMCAHUS (PU3NIECKUX MTOHATUI: T€OLIEHTPUIECKasl U TeIMOLEHTPUYECKas CUCTEMbI MUPA;

— oOmscHenue cytH 3¢ dekra X. Jlomnepa; 3HaHuEe GOPMYITUPOBKU U OOBSICHEHHE CYTH 3aK0oHa J. Xab0a;

— 3HaHME, YTO CYUIECTBEHHBIMU NTapaMETPAMHU, OTINYAIOIIMMHU 3BE3/Ibl OT IIJIAHET, SIBJSIOTCSA UX MACChl U UCTOYHUKHU SHEPTUH (TEPMOSAEPHBIE
peakuuu B Heipax 3Be3]] U paJIOaKTUBHBIE B HEJ[pax IUIAHET), YTO 3aKoH J. Xab01a ABUIICS IKCIIEPUMEHTAIbHBIM MOATBEPKICHUEM MOJIEIIN
HecTalroHapHo BeenenHnol, oTkpeiToil A. A. ®puamanom;

— cpaBHUBATh pU3NYECKUE U OpOUTATIbHBIC TApaMEeTPhI MIIAHET 3€MHOM IPYIIBI C COOTBETCTBYIOIIUMU MapaMeTpaMy MIaHET-TUTaHTOB U
HaxOJIUTh B HUX 00I1lee U Pa3IUIHOE.

BpInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCSH:

* 0CO3HABaTh IEHHOCTh HAYYHBIX UCCIICIOBAHUH, PO (PU3UKH B PACIIMPEHUH MTPEICTABICHUI 00 OKPYKAIOIIEM MHUPE U €€ BKJIAJ] B YIIyUIICHUE
KauecTBa JKU3HH;

* UCTIOJIH30BAThH MPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJICNIEH, TOMCKa U (POPMYITMPOBKH JTOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3

U TEOPETHUYECKUX BBIBOJOB Ha OCHOBE SMITMPUYECKU YCTAHOBIEHHBIX (DaKTOB;

* CPaBHUBATh TOYHOCTh U3MEPEHUS (PH3MUECKUX BEIWYHH 10 BETMYMHE X OTHOCHTEIBHOM MOTPENIHOCTH MIPU POBEICHUH MTPSIMBIX U3MEPEHUI,

* CaMOCTOSITEIPHO IPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIe0BaHUs (PU3MUECKUX BEJIMYUH C UCIIOIB30BAHUEM PA3IIUYHBIX CIIOCOOOB H3MEPEHHUS
(U3NYEeCKUX BETUYNH, BEIOUPATH CPEACTBA H3MEPEHHS C yU4ETOM HEOOXO0JMMOI TOYHOCTH H3MEPEHHI, 000CHOBBIBATH BHIOOP CIIOCO0A H3MEPEHHS,
a/IeKBATHOTO MTOCTABIICHHOM 3a/1a4e, MPOBOJUTH OLIEHKY TOCTOBEPHOCTH MOTYyYEHHBIX PE3yIbTaTOB;

* BOCIIPUHUMATH HH(POPMAIIIO PU3MUECKOTO COJIEPKAHMSI B HAYYHO-TIONYJISIPHOM JIUTEPAType U CPEACTBAX MACCOBOM MH(OpMaIK, KPUTHUYECKH
OLIEHUBATh MOJYYEHHYIO MH(DOPMAIUIO, aHAIU3UPYS €€ CoJIepKaHHue U TaHHbIe 00 HCTOYHHUKE HH(OPMAIIHH;

* CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE 1 YCTHBIE COOOIIEHNUS O (PU3NUECKUX SBJICHHUIX HA OCHOBE HECKOJIBKUX UCTOYHUKOB HH(OpMaLuy,
COIIPOBO’KAAThH BBICTYIIJICHUE MPE3eHTalMEeH, YUUThIBas 0COOEHHOCTH ayIUTOPUHN CBEPCTHUKOB.

ObecreunTs TOCTUKEHUE MNIAHUPYEMBIX Pe3YyIbTaTOB OCBOEHUSI OCHOBHOI 00pa30BaTeIbHONM IPOrpaMMBbl, CO3AaTh OCHOBY JJIsi CAMOCTOSITEIHHOIO
YCIIEIIHOT0 YCBOEHUS 00YyJaroUIMMUCS HOBBIX 3HAHUH, yMEHUH, BUJIOB U CIIOCOOOB JEATEIBHOCTH JI0JKEH CUCTEMHO-/IeSITeIbHOCTHBIHN oaxo. B
COOTBETCTBHUH C 3TUM MOAXO0JAOM UMEHHO aKTUBHOCTh 00YJarOIIMUXCSl IPU3HAETCS OCHOBOM JIOCTH)KEHUS pa3BUBAIOIINX 1ieJiell 00pa3oBaHUs —
3HaHUS HE NepeatoTCsl B TOTOBOM BUJIE, a TOOBIBAIOTCS YUAIIUMHKCS B IPOLIECCE MTO3HABATEIbHON J€ATEIbHOCTH.

OpHMM U3 MyTeH MOBBILIEHUS MOTUBALIMU U 3PPEKTUBHOCTH YU€OHOU NEeATENIbHOCTH B OCHOBHOM ILIKOJIE SIBJISIETCS BKJIIOUEHUE yJallluXCsl B
Y4eOHO-MCCJIeJ0BATEIbCKYIO M IPOEKTHYIO eI TeJIbHOCTb, KOTOpasi UMEET CIIEeIYIOe 0COOEHHOCTH:

1) nenu u 3a7a4n STUX BUJOB JIEATEIHHOCTH YUAIIUXCs OMPENESIOTCS KaK UX JINYHOCTHBIMU MOTHBAaMH, TaK U COLIMATIbHBIMU. JTO 03HAYaeT, YTO
Takas J1eATeJIbHOCTh JOJDKHA OBITh HAIlpaBlieHa HE TOJIKO Ha MOBBIIIEHHE KOMIETEHTHOCTH MOAPOCTKOB B MPEIMETHON 00JIACTH ONPeIeIeHHBIX
y4eOHBIX AMCLUIUINH, HE TOJIBKO Ha Pa3BUTHE X CIIOCOOHOCTEH, HO U Ha CO3/1aHKEe MPOAYKTA, UMEIOIIEro 3HaYMMOCTh JJIs APYTUX;

2) yueOHO-UCCIIeI0BaTENbCKAs M MPOEKTHAs! JEATEIbHOCTh JIOJKHA ObITh OpraHn30BaHa TaKUM 00pa3oM, YTOObI yJaluecs CMOTJIM pealn30BaTh
CBOM MOTPEOHOCTU B OOIIEHUH CO 3HAUUMBIMH, peEPEHTHBIMU IPYIIIaMH OJHOKJIACCHUKOB, YUUTENEH U T. 1.

CTpost pa3aMyHOro Pojia OTHOLICHMS B XO/€ IeJIeHANpaBIeHHON, ITOMCKOBO, TBOPUYECKOH U POAYKTUBHOM J1€ATEILHOCTH, OJIPOCTKH OBJIA/I€BAIOT
HOpMaMH B3aMMOOTHOIICHUH € Pa3HBIMU JIIOJIbMU, YMEHUSMHU NEPEXOIUTH OT OJTHOTO BHAA OOILIEHUS K IPYTrOMY, IPUOOPETAIOT HAaBbIKU
WH/IMBUTYyAJIbHOM CaMOCTOSATENIBHOM pabOThl U COTPYAHUYECTBA B KOJUIEKTUBE;



3) opranu3anus yaieOHO-HCCIIEI0BATEIbCKIX U IPOSKTHBIX pa0OT NIKOJIEHUKOB 00€CIIEYHBACT COUCTAHNE PA3IMYHBIX BHIOB TTO3HABATEIIBHOM
JeSITeNbHOCTH. B 3THX BUJAaX JEATEIBHOCTH MOTYT OBITh BOCTPEOOBaHBI MTPAKTUYECKH JTFOOBIE CTOCOOHOCTH MOAPOCTKOB, PEAIN30BaHbBI JINYHBIC
MPUCTPACTHS K TOMY UM HHOMY BH]TY JI€SITEIIBHOCTH.

2. Conep:xkanue y4eOHOro nmpeaMera, Kypca
Conep:xanue Kypca ¢pusuka 7

Du3MKa U ee PoJib B NO3HAHUM OKpY:Kawiero mupa (4 4). dusnka — Hayka o npupoje. Puzndeckue sipiieHus. Gu3ndeckue CBONCTBA
ten. Habmonenue u onucanue gpusndeckux spneHuil. Gusznyeckue BenuyuHbl. 3MepeHus Gu3ndecKkux BEeTUYHH: JUIMHBI, BDEMEHH, TEMIIEPATypHhI.
dusznyeckue npudopsl. MexxayHapoHas cucreMa eAMHUL. TOYHOCTh U MOIPEUIHOCTh U3MepeHnil. PU3nKa TeXHUKA.
Jlaboparopubie paboThl U ONbITEL.  OmpeseneHue MeHbl AeJICHHS MKkl U3MEPUTEIBHOTO Mpudopa.

Hemoncrpanuu: HabmogeHne MexaHHYECKUX, TeTJIOBBIX, SJEKTPUYECKUX, MAarHUTHBIX U CBETOBBIX SIBJICHHIA: ABIKEHHE CTATLHOTO

[IapuKa 1o keno0y konebaHus MasTHUKA, TastHUE JIb/1a, KUIIEHUE BOJIbI, OTPAXKEHHE CBETA OT 3epKajia, SJIeKTpU3allHs TeIl.

IlepBoHauyajbHbBIE cBeleHUs 0 cTPpoeHuH BemecTBa (6 1). Ctpoenue BemecTBa. ONbITHL, JOKa3bIBalOIINE AaTOMHOE CTPOCHHE BELIECTBA.
TernnoBoe aBMXEHHE aTOMOB U MoJieKyll. bpoyHoBckoe nBuxenue. uddysus B razax, ;KUIKOCTSIX U TBEP/BIX Tesnax. B3aumoaencTBue 4acTuil
BEIIECTBA. ATperaTHbIE COCTOSIHUS BellecTBa. MoJienu CTpOEHUS TBEP/IbIX T, )KUJKOCTEH U ra3oB. OObsICHEHNE CBONCTB Ta30B, KUAKOCTEH 1
TBEP/bIX TE€J HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKHUX MPECTaBICHUMN.

JlabopaTopubie paboThl 1 ONIBITEL:  OmpeneneHne pa3sMepoB MaJbIX TEI.

Hemonctpanuu:  Juddys3us B razax u xxunkoctu. PactBopenne kpacku B Bojie. Pacimmpenue ten npu HarpeBaHuU. Moiens XaoTHYeCKOTro
IBUKEHMS] MOJIEKYJ1. Mosiesib OpOYHOBCKOTO IBUKEHUS. MOJIeNlb KpUCTAJUIMUECKOH petieTku. Mozaens MoseKyibl BoJbl. ClienaeHne CBUHIIOBBIX
UUITUHAPOB. JleMoHCTpanus paciimpeHust TBEpAOro Teja Npu HarpeBaHuu. CrkaTve U BBIIPSMIIEHUE ypyroro tena. CKuMaeMoCThb ra3oB.
Coxpanenne o0bemMa XUIKOCTH MPU U3MEHEHUHU (OPMBI COCY/IaA.

B3aunmopaeiicTBus Tes (21 4). Mexanuueckoe nuxkenue. Tpaektopus. [Iyts. PaBHOMepHOE 1 HepaBHOMepHOE NBHKeHHE. CKOPOCTD.
I'paduku 3aBUCMMOCTH IIyTH ¥ MOZYJISl CKOPOCTH OT BpeMeHU JBikeHus. Muepuus. Mueptaocts Ten. B3aumoneiicrsue ten. Macca tena.
N3mepenue maccol Tena. [InotHocTs BemecTBa. Cuna. Cuna tspxkectu. Cuita ynpyroctu. 3akoH ['yka. Bec Tena. CB3b MEXIy CUIION TSKECTU U
Maccol Tena. Cuiia TSKeCTH Ha Apyrux maHerax. Jlnaamomerp. CiokeHne IByX CHJI, HAIIPABJIEHHBIX IO OJHOM npsAMoi. PaBHoaelcTBYOMAs
nByx cwi. Cuna tpenus. @usnueckas npupoaa HebecHbIX Ten COTHEUHOM CHCTEMBI
JlabopaTopubie paboThl 1 ONIBITEL:  M3MepeHne MmI0THOCTH TBEPA0TO Tena. Mi3mMepeHne Macchl Tea Ha phIYakKHBIX BecaX.  McciemoBanue
yCIIOBUM paBHOBecHs pbryara. MccnegoBaHue 3aBUCUMOCTH CHIIBI TPEHMSI CKOJIBKEHUSI OT TUIOIIAU COMPUKOCHOBEHHUS TEJl U CUJIbl HOPMAJIBHOTO
nasineHus.  ['paxyupoBaHue NPYKUHBI U U3MEPEHUE CHII JUHAMOMETPOM.

JemoHncTpanuu: TpaeKTopus IBIKEHUS IIapuKa Ha ITHYpE U [IapuKa, Moa0packiBaeMoro BBepX. SIBneHne nnepiun. PaBHOMEpHOE IBIKEHUE
My3bIpbKa BO3yXa B CTEKISIHHON TpyOke ¢ Bojoi. Paznuunbie BuabI BecoB. CpaBHEHHE Macc TEN ¢ MOMOIIbIO PAaBHOIUIEUHBIX BecoB. B3BemnBanue
Bo3ayxa. CpaBHEHHE MACC Pa3IMYHBIX TEJl, UMEIOIINX OJMHAKOBBIA 00BEM; 00HEMOB TEJI, UMEIONINX OJMHAKOBEIE MacChl. MI3MepeHune CHITbI 1o



nedopmaruu npyxunbl. CBoiicTBa cuitbl TpeHus. CiioskeHue cuil. PaBHoBecue Tena, IMEIoLEero och BpameHus. CriocoObl yMEHbIICHUS U
YBEIUYEHUS CUIbl TpeHUs. [[oAIUITHUKYN pa3nYHbIX BUIOB.

JlaBJjieHHe TBepPAbIX TeJ, JKUAKOcTel 1 ra3oB (234). [laBnenue. [laBneHue TBepabix Ten. JlaBiaenue raza. OObsICHEHUE TaBICHHUS Ta3a HAa OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpecTaBieHuil. [lepenaua napnenus razamu u xuakoctamu. 3akoH [lackans. Coobmaromiye cocyasl. ATMochepHoe
nasieHre. Metoibl n3Mepenne arMocepHoro aasiaeHus. bapomerp, MaHOMeTp, Hacoc. 3aKOH ApxuMena. Y cJIOBHUs TUIaBaHUS TEl.
BosnyxomnnaBanue.

JlaGopaTopubie paboThl 1 onbIThl: OrnpeeneHue BHITATKUBAIONICH CHIIBL, ICHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KHUJIKOCTh. BbIICHEHHE yCIOBUI
IIJIABaHUS TEJIA B KUJKOCTH.

JemoncTpanun: 3aBUCUMOCTH JABJIEHUS OT ICUCTBYIOIICH CUJIBI U IUTOIIAIA ONOPHI. Pazpe3anue miacTuinHa TOHKOM MpoBoJIoKou. JlaBieHue
ra3a Ha creHku cocyza. lllap [Tackans. JlaBnenue BHyTpH xuakocT. Cooluiaromnyecs cocyasl. Y cTpoiictBo ManomeTpa. OOHapyx eHue
arMocgepHoro aaBneHus. M3amepenue atMochepHOro IaBieHus: 6apoMeTpoM-aHEePOHUIOM. Y CTPOMCTBO M ISHCTBHE THAPABIMYECKOTO TIpecca.
VYerpoiicTBO U aeiicTBHE Hacoca. JlelicTBUE Ha TeJI0 apXUMEI0BOM CHIIBI B )KMAKOCTH U rase. [InaBanue ten. Oneir Toppuuemniu

Padora u momHocTh. JHeprus (11 4). Mexanunueckas padora. MoigHocTts. [IpocTeie MexaHu3mMbl. MOMEHT cuiibl. Y CI0BUS paBHOBECHS pblyara.
«3omoTtoe npaBusio» Mmexanuku. Bunsl paBHoBecus. Koaddunment nonesnoro aeiicteus (KILI). Dueprus. [loTeHnmanbHas u KHHETHYECKAsT
sHeprus. [IpeBpalleHue sHeprumu.

Jlaboparopubie paboOThI U ONBITHL: BrIsicHeHHe ycnoBus paBHoBecus poryara. Onpenenenue KI1/I npu noaseme Tena no HaKIOHHOM MIOCKOCTH.
Hemonctpanuu: Ilpocteie MexanusMmel. [IpeBpamienne sHEpTun Mpu KojaeOaHUsIX MasTHUKA, PACKPYYHBAHUH MPYKUHBI 3aBOJHON

urpyuku. VM3mepenue paboThl IpH MepeMeIeHnH Teaa. Y CTPOUCTBO U IelicTBHE pbluara, 0J0KoB. PaBeHCTBO pabOT mpH UCIOIB30BaHUH MTPOCTHIX
MEXaHU3MOB. Y CTOMUNBOE, HEYCTONUNBOE U 0€3pa3InyHOE paBHOBECUS Tell.

ITosTOpenne (3 ).

Coaepxanue yueOHoro npeamera ¢gusnka 8

TennoBsbie siBiieHus (25 4). TeroBoe nemkenue. TermoBoe papHoBecue. Temneparypa. CBs3b TeMIIEPATYPbI CO CKOPOCTHIO XaOTHYECKOTO
NBUKEeHMs! yacTull. BHyTpenHss sHeprus. CriocoObl N3MEHEHUs! BHYTPEHHEN dHepruu: coBepiieHne padboTsl U TermnoooMeH. Buibl TermnoodMeHa.
KonnyecTBo TemnoTsl. Y aenbHas TEINIOEMKOCTh. 3aKOH COXpaHEHUs1 BHYTPEHHEH sHepruu. Y paBHEHHE TEIJIOBOTO OaaHca.

Tsepaoe, *xunkoe u ra3o00pazHoe cocTossHUA BellecTBa. [1naBnenne n oTBepAeBaHe KpUCTANIMYECKUX Tel. TemmnepaTypa miaBaeHHs.
VY nenpHas TeruioTa niasneHus. Mcnapenue u koHaeHcanus. Msmepenne BinaxxHocT Bo3ayxa. Kunenue. Temneparypa kunenus. 3aBUCUMOCTh
TEMIIEpaTyphl KUIIEHUS OT AaBlieHus. BiaxkHOCTh Bo3yxa. Y ieibHas TernjaoTa napooOpa3oBaHus. Y jesbHas TEIUIOTa CTOPaHus TOILIINBA.
Temnoseie asuratenu. KI1/] reroBoro nsuraresns. DKojloruyeckrue mpoOIeMbl HCIOIb30BAHUS TEIJIOBBIX MAIIUH.

DuekTpuuyeckue siBjaeHusi (27 4). Dnexrpusanus Tei. J[Ba pona 3apsaoB. BanmoeiicTBre 3apsHKeHHBIX TEIT. DIIEKTPOCKOIL. [IpOBOIHHKH,
TURJICKTPUKU U NOAYNPOBOOHUKU. J|eTMMOCTb AJIEKTPUUYECKOTO 3apsiia. DIIeMEeHTapHbIH 3aps. 3aKOH COXpaHEeHHUs 3apsia.

CrtpoeHure aTOMOB: aTOMHOE sIIpO U 3NIeKTpoHbl. MoHbl. PagnoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-nydu. BiusiHue paanoakTUBHBIX W3Ty4eHUI
Ha >KMBbIE OpraHu3Mbl. CTpOEHUE aTOMHOTIO s/ipa: IPOTOHBI U HEUTPOHBL. SnepHble peakuuu. [lenenne u cuntes saep. Beinenenne snepruu npu
SJIEPHBIX pEaKUUAX. DHEPIUsl CBSI3U aTOMHBIX sifiep.  DJeKTpuyeckoe nose. JlelicTBre AIeKTPUYEeCcKOro MoJisl Ha 3apsyKEHHbIE YaCTHIIBL.
I'pomootBoa. ITocToAHHBIN 1eKTpUYeCKUi TOK. MicTouHMKYM TOKaA. HocuTenu aneKkTpudecKux 3apsi0oB B METAJLIAX, DJIEKTPOJIUTAX U



razax. Dnekrpuueckas nemnb. Cuia Toka, HalpsKeHUE U CONPOTUBIIEHUE. Y IeNIbHOE conlpoTuBieHue. Pesucropsl. 3akoH Oma [uisl ydacTka Lelu.
JleiicTBHE AIEKTPUUYECKOTO TOKa Ha yesoBeka. [locienoBarensHoe U nmapauieIbHOE COeIMHEHUE MPOBOIHUKOB. PaboTa 1 MOLTHOCTH TOKA. 3aKOH
Jbxoyns — Jlenua. Jlamna HakanuBaHUs U MOIHOCTH TOKa. 3akoH Jlxoyns — Jlenna. Jlamna nakanuanus. Koporkoe 3ambikanue. [InaBkue
npenoxpanutenu. [lepegaua snekTposHeprun Ha pacCTOsSIHUE.

JyiekTpoMarHuTHele sisjaenus (7 4). [locrosaabie MaruuThl. MaruutHoe nosie 3emiii. MarHuTHOE MOJie TOKA. DJIEKTPOMArHUThI.
Tenerpad. JlelicTBre MarHUTHOTO MOJIS HA 3apSYKEHHBIC YaCTUIBI U TPOBOJAHUKH C TOKOM. DIIEKTPOU3ZMEPUTENbHBIE TPUOOPHI. DIEKTPOABUTATENb
IIOCTOSIHHOT'O TOKA, 3JIEKTPUYECKUI reHepaTop. DJIeKTpoMarHuTHas MHAYKLus. [lepeMeHHbI TOK. D1eKTpOMarHuTHOE 1oJie. DJIEKTPOMAarHUTHbHIE
BOJIHBI. PainocBsi3b.

CaetoBble siBjieHus (7 4). 3akoH oTpakeHUs cBeTa. M300pakeHue B TNIOCKOM 3epkaiie. 3epkanbHoe U nuddy3Hoe orpakenue. [Ipenomicane
ceta. [lucnepcus ceera. UndpakpacHoe, yiabTpaduoneToBoe U peHTTEHOBCKOE U3JIydeHue. BiusHue 31eKTpOMarHuTHRIX BOJIH Ha JKHUBbHIE
opranu3msl. ONTHYECKHUE CIEKTPBI NOTJIOUIEHHS U UCITyCKaHUsI cBeTa aToMaMu. JIMH3b1. @OKYCHOE pacCTOSHUE U ONTUYECKasi CUJIA JIMH3bI.
[Toctpoenue nzodpaxeHuii, TaBaeMbIx TOHKOM nMuH30M. DoToanmnapar. I'na3. Ouku.

IHoBTOpeEnue (2 4).

Copaepxxanue o0pa3zoBaTejbHON pPorpaMmal 9 kJace.

3axkoHbl B3auMoeiicTBusi 1 ABuxkenus el (34 4). OCHOBHbIE TIOHATHS MEXaHUKH, PABHOMEPHOE MPSMOJIMHEHHOE IBUKEHHE,
OTHOCHUTEJIBHOCTh MEXaHUYECKOT0 ABUKEHUS, CKOPOCTh Te€Jla IIPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBUKEHHE, TpaUKH 3aBUCHMOCTH CKOPOCTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHHH, TIEPEMEIICHHE ITPH PAaBHOYCKOPEHHOM
HpﬂMOHHHeﬁHOM JBUXCHUU, CBO6OI[HOG naacHue, NepeMEICHUE U CKOPOCTH IIpH KpHBOJ’IHHCfIHOM JABVKCHUH, PABHOMECPHOC ABHUKCHUEC TCJIA 11O
OKPY’KHOCTH, NepBbIi 3aK0HbI HbI0TOHA, B3aUMOJEHCTBUE TE, MacCa U CUJIA. IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, HEBECOMOCTh U
NEPETrpy3Kn, ABUKCHUC TCJIa I10] Z[GI\/'ICTBI/IGM HCECKOJIBKHX CHUJI, UMITYJIBC TECJId, 3aKOH COXPaHCHHA UMITYJIbCA, PCAKTUBHOC ABMIKCHUC, MCXaHUUYCCKAaA
paboTa ¥ MOIIHOCTH, paboTa 1 MOTEHIMANbHAS YHEPT U, pad0Ta U KMHETUYECKasi SHEPTUs, 3aKOH COXPAHEHUS MEXaHHMUECKOI SHEPTUH.
Jlaboparopnas pa6ota No 1
«HccnenoBanue paBHOYCKOPEHHOTO JIBHKEHHS 0€3 HadallbHON CKOPOCTH»

Jlabopartopnast pabota Ne 2 «M3mepeHune yckopeHusi CBOOOTHOTO MMaICHUSI.

Mexanuveckue Kojiedanus u BoaHbL. 3ByK. (15 4). KonebatensHoe nBmwkenune. CBoOomHbIC KoseObanus. [lepro, yacTora, aMIuIMTy1a
Konebanuit. ['apmoHmdeckue konebanus. 3aTyxaromnme konedanus. Beinyxnennsie konebanus. Pezonanc. Mexanndeckue BOJIHBL. [|TmHA BOJTHEI.
CkopocTb pacnipocTpaHeHHs KoJieOaHuli B cpejie. 3ByKOBbIe KojebaHus. BeicoTa, TeMOp U CKOPOCTH 3BYKa. 3BYKOBBIE BOJIHBI. 3BYKOBOI pe30HAHC.
Jlabopartopnast pabota Ne3 «MccnenoBanue 3aBUCUMOCTH TIEPHOJIA M 9YaCTOTHI CBOOOHBIX KOJIEOaHUI MaTEMAaTHIECKOTO MAasSTHUKA OT €T0 JITTHHBI.

DJieKTpOMaruuTHoe moJie (25 4). [TocTosIHHBIC MATHUTBI, MATHUTHOE T10JIE, MATHUTHOE T10J1€ 3eMJIH, MAarHUTHOE TOJIE 3JIEKTPUYECKOTO
TOKa, IPUMCHCHUC MarouToB, HeﬁCTBHe MAarauTHOT'O ITOJISA Ha MPOBOJHUK C TOKOM, SJICKTPOABUTATCIIb, ABJICHUC BHGKTpOMaFHI/ITHOﬁ HUHAYKOWUUA,
MarHUTHBIN OTOK, HAaNpaBlieHHe WHAYKIIMOHHOTO TOKa, paBmiIo JIeHI1a, CAMOMHTKIIHS, IEPEMEHHBIH IEKTPHUECKUl TOK, TpaHchopmarTop,



nepenava AMeKTpudeckoit sueprun. KonebaTenbHbIi KOHTYP, CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHHUS, BEIHYKICHHBIC 3JICKTPOMArHUTHBIC
KoJ1e0aHus, 2JIEKTPOMArHUTHBIE BOJIHBI, HCIIOJIL30BAHUE DJIEKTPOMArHUTHBIX BOJIH JUIs epeaadu HHPOpMAIM, CBONCTBA 2JIEKTPOMAarHUTHBIX
BOJIH, 3JIEKTPOMAarHuTHasi IpUpoja CBETa, IIKaJla 3JIEKTPOMarHUTHBIX BOJIH.
Jlaboparopuas padota Ne 4 «3yueHue siBJICHUS SJIEKTPOMArHUTHON UHITYKIIUN

Ctpoenne aroma u aromHoro siapa (20 4). CtpoeHue aToMa, CIIEKTPhI HCITYCKAHUS U MOTJIONICHHUS, PaJHOaKTHBHOCTh, COCTAB aTOMHOTO
A1ipa, paliOaKTUBHBIE MIPEBPALICHHUS, S/IEPHbIE CUIIbI, AJIEPHbIC peaKlnu, A1e()eKT Macchl. DHEPreTUYECKUI BBIXO/ SCPHBIX PEAKIIil, TeIeHHE Iep
ypana. Llennas peakuusi. saAepHbId peakTop, sIepHasi YHEPreTUKa, TEPMOSJIEPHBIC PEaKUU, TEHCTBUS PATUOAKTUBHBIX U3TyUYEHUN U UX
MPUMEHEHHE, JIEMEHTaPHbIC YaCTHIIBL.
Jlaboparopras padota Ne 5«HabmoieHue CIIONIHOTO W TUHEHYATBIX CIIEKTPOB UCITYCKAHUS

Ctpoenne u 3BoI01uA Beenennoii (5 4). Ctpoenue u macitadbl BeeneHHoH, pa3BUTHE IPEICTABICHUI O CCTEME MUPa, CTPOCHHE U
macmTadel ConHeYHOH cucTeMbl, cucreMa 3emuss—JlyHa, pusuueckas npupoa miaHeThl 3eMIIsl H €€ €CTECTBEHHOTO CITyTHUKA JIyHBI, TUTaHeTHl,
Masblie Tena ColIHeYHOU CUCTEMBI, COTHEYHAs! CUCTeMa — KOMIUIEKC Tell, MMEIOIIUX 00I1ee MPOUCX0XKICHNE, UCIIOIb30BaHUE PE3YIbTATOB
KOCMHMYECKHX UCCIIEOBAaHUM B HAyKe, TEXHUKE U HAPOJHOM XO3SIMCTBE.
Jlaboparopnas padota Ne6«3yueHne TpeKoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (hoTorpadusiMy»

IMoBTOpenue (3 u).






3. TemaTu4eckoe VIAHUPOBAHHE

Paznen Koauuec | OcHoBHBIE BHABI A€ATEILHOCTH OcHOBHbIE HATIPABJIEHUS
TBO o0yyaniuxcs (Ha ypoBHe YHHBEPCAJbHbBIX BOCIHUTATEJIbLHOM
JacoB Y4eOHBbIX J1efiCTBHH) JeATEeJIbLHOCTH

7 KJi1acc 68

®Du3uKa 1 ee PoJib B IO3HAHUU 4 -OOBSCHSATE, ONTUCHIBATH (DU3MUECKUE SIBIICHUS,

OKPY:KAK0IIero Mupa OTJINYATh (PU3UYECKUE SBJICHUS OT XMMHUYECKHUX; [Tonynsipuzanyst Hay4YHbBIX
--[IPOBOJIUTH HAOIOeHNS (PU3NYECKUX SIBIICHUH, | 3HaHUU cpenu aeTeil (IeHHOCTH
aHAJM3UPOBATh U KJIACCU(DUIIMPOBATH UX, HAyYHOTO MMO3HAHUS)
-pa3nu4aTh METOJIbI H3yICHUS PUIUKH
-M3MepsATh pacCTOSIHUS, IPOMEKYTKH BPEMEHH, TpynoBoe BocnuTaHue 1
TEMIIepaTypy; npodeccuoHaIbHOe
-00pabaTbIBaTh Pe3yabTaThl U3MEPEHHUIA, caMoOIIpeieIeHUE
-OIPEACIIATh [ICHY JCICHHS Kb
W3MEPUTEIBHOTO IIUINHIPA;
-HAYYUTHCS MTOJIH30BATHCS U3MEPUTEIHHBIM
HUAJIUHIPOM, C €r0 TOMOIIBIO ONPEALIISITH 00BEM
JKUIKOCTH;
-TIepEBOIUTH 3HAYCHUS (PU3NYECKUX BEJTMYMH B
CU, omnpenenarh MOrpenrHOCTh U3MEPEHUS.
-3anuchIBaTh pe3ynbTaT U3MEPEHHUS C YUETOM
MOTPEITHOCTH

IlepBoHauya/ibHBbIE CBeICHUS O 6 -OOBSCHATH OMBITHI, MOATBEPKAAIOIINE [lonynsapu3aius Hay4YHbIX

CTPOCHUHU BELIECTBA

MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA, OTBITHI TT0
O0OHapYKEHHUIO CHUJI B3aMMHOTO MPUTSIKEHUS U
OTTAJIKHBAHUS MOJIEKYIT,

-O0BSCHATH: pU3HUECKHE SIBJICHUS HA OCHOBE
3HAaHWI O CTPOSHHH BEIIECTBA,0POYHOBCKOE
JIBI)KEHUE,0CHOBHBIE CBOMCTBA MOJICKYJI, IBJICHUE
nuddy3un ,3aBUCUMOCTh CKOPOCTH TIPOTEKAHUS
muddy3un oT TeMIepaTypsl Tena;
-CXeMaTH4eCKN N300pakaTh MOJIEKYJIBI BOJIBI U

3HaHWH cpeau AeTell (LIEeHHOCTH
HAyYHOTO MO3HAHU)

TpynoBoe BocnuTaHue U
npodeccuoHaIbHOe
CaMOOTIpe IeIICHHE

DKOJIOTMYECKOE BOCIIUTAHHUE




KHCIJIOPOIA; ONPEAEIATH pa3Mep MAIbIX TEII;
-CPaBHHMBAThH Pa3MePbl MOJIEKYI Pa3HBIX BEIIECTB:
BOJIBI, BO3/IYyXa;

-aHAJIM3UPOBATH PE3YJBTATHI OIBITOB IO
JBIDKCHHUIO MOJICKYJ U T dy3un;

-IPUBOJUTH IPUMEPHI TG PY3UH B OKpYKAIOIIEM
MHPE,TPAKTUYIECKOT0 UCIOIb30BAaHHS CBOHCTB
BEIIECTB PA3JIMYHBIX arperaTHbIX COCTOSHUIX
-3mMepsTh pasmMepsl MalbIX Tl METOIOM PS/IOB,
pa3nuyaTh CriocoObl M3MEPEHUS Pa3MEPOB MAJIBIX
TeJI, IPEJICTABIISATH PE3YNIbTAThl U3MEPEHHU B BUJE
TAOJIHII, BBITIOJIHATH UCCIIEI0BATEIbCKUNA
HKCIIEPUMEHT 10 ONPE/ICICHUIO Pa3MEPOB MaJIbIX
TEJI, Ie7aTh BBIBOBI;

paboTaTh B rpymnmne

B3anmoneicrBus TeJ
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— OnpenensaTs: TPaeKTOPUIO IBUKEHUS TENa;
TE€J0, OTHOCUTEIBLHO KOTOPOTO MPOUCXOIUT
JBUKEHHE; CPEIHIOK CKOPOCTb JIBUKEHUS
3aBOJIHOT'O aBTOMOOWJISI; MyTh, IPOUICHHBIN 32
JTAaHHBIN TPOMEXYTOK BPEMEHHU; CKOPOCTH TeJIa TI0
rpauKy 3aBUCUMOCTH IIyTH pPaBHOMEPHOTO
JBUKEHMS OT BPEMEHH; IUIOTHOCTD BELIECTBA,
Maccy Tena Mo ero 0obeMy

Y TUIOTHOCTH; CHJIY TSPKECTH IO U3BECTHOM Macce
TeNa; Maccy Teja 10 3aJJaHHOW CUJIE TAXKECTH;
3aBHCHUMOCTb U3MEHEHUS CKOPOCTH TENA OT
MIPUIIOKEHHOMN CHUIIBL;

— JIOKa3bIBaTh OTHOCUTEIBHOCTD JBUKECHHUSI TENIA;
— paccuuThIBaTh CKOPOCTH TeJla MPH
PaBHOMEPHOM U CPEHIOI0 CKOPOCTh IIPH
HEPABHOMEPHOM JIBM)KEHUHU, CHITY TSXKECTH U BEC
TeNa, PaBHOJAECHCTBYIONLYIO ABYX CHJI;

— pa3nuyaTh paBHOMEPHOE U HEPAaBHOMEPHOE
JIBUKECHHE;

[Tonmynsipu3anust HAy4HBIX
3HaHWH cpeau AeTeil (LIEeHHOCTH
HAyYHOTO MO3HAHU)

TpynoBoe BocnuTaHue u
npodeccuoHaIbHOe
CaMOOTIpe ieIIeHHe

DKOIOTUYECKOE BOCITUTAHUE




— rpadudecku H300paxkaTh CKOPOCTh, CUITY U
TOUKY €€ MPUIIOKEHUS;

— HaxXOJMTh CBA3b MEXKIY B3aUMOJICHCTBHEM TEI
U CKOPOCTBIO MX JIBUKCHHUS;

— YCTaHaBJIMBATh 3aBUCHMOCTh H3MEHECHUS
CKOpPOCTH JIBUKEHHS Tella OT €r0 MacChl,

— pa3nu4yaTh MHEPLUIO U HHEPTHOCTH Tela,

— OTIpPENeNATh IUIOTHOCTD BEIIECTBA;

— PacCUYMTHIBAThH CUITY TSDKECTH M BEC TEIa;

— BBIJIEJIATH 0COOEHHOCTH IIJIAHET 3€MHOM TpyTI-
bl ¥ TUTAHET-TUTAHTOB (pa3ianyue U o0IIne CBOi-
CTBa);

— IPUBOJMTH MPHUMEPHI B3aUMOACHCTBHS TEJ,
MPUBOSAIIETO K U3MEHEHHIO UX CKOPOCTH;
IPOSIBIICHUS SIBIICHUSI HHEPLUH B OBITY;
MPOSIBJIICHUS TATOTEHUS B OKPYKAIOLIEM MUPE;
BUJIOB JepopMaIinu, BCTPEUAIOIUXCS B OBITY;
Pa3INYHBIX BUIOB TPEHHUS,

— Ha3bIBaTh CIIOCOOBI YBEIHMUCHUS U
YMEHBIICHUS CUJIbI TPEHUS;

— PacCUYMTHIBATH PABHOMEHCTBYIONIYIO IBYX CHII;
— NEepPEeBOIUTh OCHOBHYIO €IMHMILY ITYTH B KM,
MM, CM, TM; OCHOBHYIO €THHHILY MacCHI B T, T, MT;
3HAYCHHE [UIOTHOCTH U3 KI/M° B T/CM’;

— BBIpa)kaTh CKOPOCTh B KM/4, M/C;

— aHAJM3UPOBATh TAOJIUYHBIE JAHHBIE;

— paboTaTh ¢ TEKCTOM Y4eOHHKA, BBIIEIATh
[JIaBHOE, CUCTEMAaTU3UPOBaTh U 00001I1aTh
NIOJTyYEHHBIE CBEJICHHS O Macce Tela;

— MPOBOJIUTH SKCIIEPUMEHT IO U3YUEHUIO
MEXaHUYECKOTO JIBM)KCHUS, CDABHUBATH OIBITHBIC
JTaHHBIE;

— DKCIEPUMEHTATBHO HaXOIUTh
PaBHOACHCTBYIOILYIO IBYX CHJI;

— TIPUMEHSTH 3HAHUS K PEIICHUIO 3a71ay;

— U3MEPATh 00BEM Tella C TOMOILBIO




MU3MEPUTENIBHOTO HUJIMHAPA; INIOTHOCTh TBEPIOTO
TeJa ¢ HOMOUIbIO BECOB U U3MEPUTEIBHOIO
UUJIUHAPA; CUITY TPEHUS C TOMOILBIO
JMHAMOMETDA;

— B3BEUIMBATh TEJIO HA YYEOHBIX BECax U C UX
MIOMOLUIBIO ONPEAEIATh Maccy Tela;

— MOJIb30BaThCs PA3HOBECAMU;

— IpagyupoBaTh IPYKUHY;

— IOJIy4aTh LKAy C 33JaHHOM LICHOM JeJICHHUS;

— aHAJIM3UPOBATh PE3YJIbTAThl U3MEPCHUMN U BbI-
YHCJICHUM, J1€JIaTh BHIBOIBL,

— MPEJCTaBIATh PE3yIbTaThl U3MEPCHUH U
BBIYMCIIEHHUI B BUJE TaOIUIL;

— paboTaTh B rpymnme

JlaByenune TBEPABIX TeJI, JKUAKOCTEMN
M ra3oB
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— IIpuBOAUTH IPUMEPHI, MOKA3BIBAIOIINE 3aBUCH-
MOCTb JIECTBYIOLIEH CUJIBI OT IJIOIIAAN OHOPHI;
MOATBEPIKIAIOIINE CYIIECTBOBAaHUE
BBITAIKMBAIOIICH CHJIBI; YBETHUYCHUS TUIOIAIN
OTIOpHI 1711 yMEHBIIEHUS JaBICHUS;
COOOIIAIOIIUXCS COCYZIOB B OBITY, MPUMEHEHUS
MOPILIHEBOTO KUJKOCTHOTO HAacoca

Y THIPABIMYECKOTO MPECcca, MIaBaHUs PA3TUIHBIX
T€J ¥ )KUBBIX OPraHU3MOB, IJIABAHUS 1
BO3JIyXOIJIaBaHUS,

— BBIYHUCJIATH JABIICHUE IO U3BECTHHIM Macce

1 00beMy, Maccy Bo3ayxa, aTMoc(epHoe
JIaBlieHUE, CUITY ApXHMea, BHITAIKUBAIOUTYIO
CHJTYy TI0 TAaHHBIM SKCIIEPHUMEHTA;

— BBIpa)KaTh OCHOBHBIE €ITMHULIbI IABJICHUS B
klla,

rlla;

— OTJMYATh Ta3bl 110 UX CBOWCTBAM OT TBEPIBIX
TEN U KUJIKOCTEH;

[Tonynsipuszanus HayqHbIX
3HAaHUU cpeau aerel (LIeHHOCTH
HAYYHOTO TO3HAHUS)

TpynoBoe BocIUTaHUE U
npodeccuoHanbHOe
caMmooIIpeiesieHue

DKOIOTUYECKOE BOCITUTAHUE




— OOBSCHATH: TaBJICHHE ra3a Ha CTEHKH cocyaa
Ha OCHOBE TE€OPUU CTPOCHUS BEILIECTBA, IPUUNHY
nepeayu JaBJICHUS KUJKOCThIO WA Fa30M BO
BCE CTOPOHBI OJJMHAKOBO, BIHSIHHE aTMOC(EPHOTO
JIaBJICHUS HA )KUBBIE OPraHU3Mbl, U3BMEPEHUE
aTMoc(epHOro aBICHHS ¢ TOMOIIBIO TPYOKH
Toppuyen-iau, n3MEHeHHe aTMOC(HEPHOTO
JIaBJICHUS 110 MEPE YBEITUYCHUS BBICOTHI HaJ]
YPOBHEM MOpsi, IPUUMHBI [IJIaBaHUS TE€J, YCIOBUS
MJIaBaHUs CyJ0B, U3MEHEHHE OCAKU CY/IHA;

— aHAJIU3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA 110
M3YYEHUIO JIABJICHUSA ra3a, OMbIT 0 Tepeiaye
JIaBJICHUS KUJIKOCTBIO, OIBITHI C BEIEPKOM
Apxumena;

— BBIBOAUTH (POpMYITy AJIs pacueTa JaBICHUS
JKUJIKOCTH Ha JHO U CTEHKH COCyAa, IS
OIpeIeICHUS BHITAIKUBAIOIICH CUIIBI,

— YCTaHaBJIUBAaTh 3aBUCUMOCTh N3MEHEHUS
JIaBJICHUS B )KHJIKOCTH U Ta3e C H3MEHECHUEM
rITyOUHBI;

— CpaBHHUBATh aTMOC(hEpHOE 1aBJICHUE HA
Pa3IMYHBIX BBICOTAX OT MOBEPXHOCTH 3E€MJIU;

— HaOJII01aTh OMBITHI TT0 H3MEPEHUTO
aTMoc(epHOTro JaBJICHUS U JeNIaTh BBIBOIBI,

— pa3nuyaTh MAaHOMETPHI T10 IEJISIM UCTI0JIb30Ba-
HHSL;

— YCTaHaBIIUBATh 3aBUCHMOCTH MEXTY
M3MEHEHUEM YPOBHS KUJKOCTU B KOJIEHAX
MaHOMETpa U JIaBJICHUEM;

— JI0OKa3bIBaTh, OCHOBBIBAsICh Ha 3akoHe [lackars,
CYIIECTBOBAHUE BBHITAJIKUBAIOIIEH CHJIbI, JEHCTBY-
IOIlIeH Ha TeJlo;

— YKa3bIBaTh MPUYUHBI, OT KOTOPHIX 3aBUCUT
cuia Apxumena;

— paboTaTh C TEKCTOM yueOHHUKA, aHAJTU3UPOBATH
dbopMyIbl, 06001IATE U 1€JaTh BHIBOJIBI;




— COCTaBJIATH IUIAH MPOBEJCHHUS OIBITOB,;

— MPOBOJUTH OIBITHI IO OOHAPYKCHUIO
aTMOC(EpHOTro JAaBJICHUS, H3MCHEHUIO
aTMoc(hepHOro JaBJICHUS C BRICOTOM,
AQHAJM3UPOBATh UX PE3YJIbTATHI

U JieJaTh BBIBOHI;

— TMPOBOJUTH UCCIICIOBATEIBCKHIA SKCIICPUMEHT:
0 OIPECICHUIO 3aBUCUMOCTH JIABJIICHUS OT
JICUCTBYIOIIEH CHITBI, C COOOIIAIOIIIUMHUCS COCY-
JaMU, aHAJIU3UPOBATH PE3YyJIbTAThI U ACIATh BbI-
BO/IB;

— KOHCTPYUPOBATh NpHUOOP JIJIs1 JEMOHCTPALIUH
TUIPOCTATHYECKOTO JIaBJICHHUS,

— U3MEpATh aTMOC(HEPHOE JIaBJICHUE C ITIOMOIIBIO
OapomeTpa-aHepou/Ia, JaBJICHUE C IOMOIIBLIO
MaHOMETpa;

— MPUMEHATH 3HAHHS K PEIICHUIO 33/1a4;

— OIBITHBIM ITYTEM O6Hapy>KI/IBaTB BbITAJIKNBA-
fo11iee JACHCTBUE KUIKOCTH Ha MOTPYKEHHOE B HEe
TEJIO; BBISICHUTD YCJIOBUS, IIPH KOTOPBIX TEJIO ILIa-
BacT, BCIJIbIBACT, TOHET B ) KUJKOCTH, — pa6OTaTI)
B TpyIIIe

Pabora m MomHOCTb. JHEprus.
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— BrruncnaTe MexaHMYeCcKyro padoTy, MOIITHOCTh
10 U3BECTHOM paboTe, YJHEPTHIO;

— BBIPa)KaTh MOIIHOCTh B Pa3JIMYHbIX €AMHUIIAX;
— ONPEJEISITh YCIIOBHS, HEOOXOMMBIE JIJISt
COBEpIICHHUS MEXaHUYECKOW PabOThI; TIJIEUO CUJIBL;
IEHTP TSHKECTH IJIOCKOTO TEJIa;

— aHaJIM3UPOBATh MOIIHOCTH PA3IHMYHBIX MPUOO-
POB; OIBITHI C ITOJABYKHBIM M HETOIBHKHBIM
omokxamu; KI1]/I pa3nu4HbIX MEXaHH3MOB;

— MPUMEHSTH YCIIOBUS PABHOBECHS phluara B
MPAKTUYECKUX IEIISX: TIOJbEM U TIEpEeMEIICHIE
rpys3a;

— CpaBHUBATh JICWCTBUE TOJIBUIKHOTO U
HEIIOIBHKHOTO OJIOKOB;

[Honynsapu3aius Hay4YHbIX
3HaHWH cpeau AeTeil (LIEeHHOCTH
HAyYHOTO MMO3HAHUS)

TpynoBoe BocnuTaHue U
npodeccuoHaIbHOe
CaMOOTIpe IeIICHHE

DKOJIOTMYECKOE BOCIIUTAHHUE




— YCTaHaBJIUBAaTh 3aBUCUMOCTb MEXY
MEXaHUYECKOI paboTOM, CUIION U PO IEHHBIM
MyTeM; MEXI1y paboTOM 1 YSHEpTUEH;

— NPUBOJIUTH IPUMEPBL: HILUTIOCTPUPYIOLIUE, KaK
MOMEHT CHUJIbl XapaKTEPU3YET JEUCTBUE CUJIBI,
3aBHCSIILEE U OT MOJYJISl CUIIBI, U OT €€ IIeYa;
MIPUMEHEHHUSI HETIOJBUKHOTO U TIOJIBU>)KHOTO
0JIOKOB Ha ITPAKTUKE; Pa3INYHBIX BUI0B
paBHOBECHSI, BCTPEUAIOIIUXCS B OBITY; TeEll,
00J1a/1a1011IMX OJJHOBPEMEHHO U KNHETUYECKOU, 1
MOTEHIMAIbHON 3HEprUeil; IpeBpalLCHH
SHEPIUU U3 OJITHOTO BUJIA B JPYIOW;

— paboTaTh ¢ TeKCTOM y4eOHHKa, 0000maTh 1
JIeJIaTh BBIBO/IBI,

— YCTaHaBJIMBATb OIBLITHBIM ITYTEM, YTO
noJie3Hast paboTa, BHIIOTHEHHAS C TOMOIIBIO
MPOCTOTO MEXAHU3Ma, MEHBIIIE IMOJTHOM; BU
paBHOBECHS 110 U3MEHEHHIO TTOJIOKEHUS IIEHTpa
TSDKECTH TeJa,

— MPOBEPATH OMBITHBIM MTyTEM, IPU KAKOM
COOTHOMICHUHU CUJI U UX IIJICY pbIyar HAaXOJUTCA B
pPaBHOBECHH; MPABUIO MOMEHTOB;

— paboTaTh B rpyIime;

— MPUMEHSTH 3HAHUS K PEUICHUIO 3a]1a4;

— JIEMOHCTPUPOBATH TIPE3CHTAIINH;

— BBICTYIIATh C IOKJIAIaMH;

— y4acTBOBATbh B OOCYXK/ICHUH JTOKJIAJ0B U
IIpEe3eHTalnN

IloBTOpPEHME

JIeMOHCTpUPYIOT yMEHNE IPUMEHSATH
TEOpPETUYECKHE 3HAHUS Ha MPAKTHUKE;
JleMOHCTpUpPYIOT 3HaHUA O MPUPOJIE
BOKHEMIINX PU3NUECKUX SBICHUI
OKpY’KaIOLIEro MUpPA.

O00011eHre U cUCTEMAaTU3aLNs 3HAHUI

[Monynsapu3aiust Hay4YHbIX
3HaHWH cpeau AeTel (IIEeHHOCTH
HAyYHOTO MMO3HAHU)

TpynoBoe BocnuTaHue 1
npodeccuoHaIbHOe




OI_ICHI/IBaIOT JOCTUTHYTBIC PE3YIIbTAaThI,
OMpCACIIAOT IMMPUYUHBI YCIICXOB U HCYIa4

CaMOOIIpPEACICHUEC
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— Pa3nuuath TemoBble SBICHMS, arperaTHble
COCTOSIHMS BELIECTBA;

— aHaJM3UPOBATH 3aBUCUMOCTb TEMIIEPATYpPhI
T€J1a OT CKOPOCTH JIBUKEHUS €r0 MOJIEKYII,
TabJIMYHBIE JaHHBIE, TPa(UK IIaBICHUS U
OTBEP/ICBAHUS;

— HaOII0AaTh U UCCIIE0BATh NPEBpaIlleHUE
SHEPTHUHU TEJla B MEXaHUYECKUX MPOLECcCax;

— NPUBOJUTH IPUMEPBL: IPEBPALLEHUS SJHEPTUH
IIPU TIOJTbEME TeNA U NP €r0 MAaJCHUN, MEXaHU4e-
CKOU DHEPI'HH BO BHYTPEHHIOKO; U3MEHEHMS BHY-
TPEHHEN YHEPTUHU TeJa IIyTEM COBEPIICHUS
paboThI U TemyIonepeauy; TerIonepeaayn myreM
TEIJIONPOBOJHOCTH, KOHBEKIINH U U3IIY4YCHHS;
IIPUMEHEHHUS HA IPAKTUKE 3HAHUM O pa3InyHON
TEMJIOEMKOCTH BEHIECTB; IKOJOTHUECKH YUCTOTO
TOIUIMBA; MTOATBEPKAAOLINE 3aKOH COXPAaHEHUS
MEXaHWYECKON YHEPTUHN; arperaTHbIX COCTOSTHUN
BEILECTBA; SIBJICHUN IIPUPOABI, KOTOPHIE
OOBSICHSIIOTCS KOHJICHCAIINEH Tapa;
UCIIOJIb30BaHUs DQHEPTHUH, BBIIEIISEMOM IIPH

[Tonmynsipu3anust Hay4HbIX
3HaHWU cpeau AeTell (IEHHOCTH
HAyYHOTO MMO3HAHU)

TpynoBoe BocUTaHuE U
npodeccuoHanbHOe

CaMOOIPEACIICHUC

DKOJIOTHYECKOE BOCIIUTAHHUE




KOHJICHCALIUX BOJSIHOTO Tapa; BIUSHUS
BJIQXKHOCTH BO3/1yXa B OBITY U JCSITEILHOCTH
yenoBeka; npuMenenus [IBC Ha npaktuke;
MPUMEHEHHUS NTapOBOI TYpOUHBI B TEXHHKE;




MPOLIECCOB IJIABJICHUS U KPUCTAJUTH3ALUN
BCIIECTB;

— OOBSCHATH: U3MEHEHNE BHYTPEHHEH SHEprun
TeNa, KOr/a HaJl HUM COBEpLIAlOT padoTy Uiu
TEJIO COBEpUIAET pabOTy; TEIJIOBbBIE SBJICHHS Ha
OCHOBE MOJIEKYJISIPHO-KUHETUUECKON TEOPHH;
(bu3n4ecKuil CMbICI: yJeIbHON TEIIIOEMKOCTH
BELIECTBA, Y/IE€IbHOU TEIUIOTHI CTOPAHUsI TOIUINBA,
yJIelbHOM TeIUI0Thl Mapoo0pa30BaHus;
pE3yJIbTaThl SKCIIEPUMEHTA; IIPOLIECCHI IIJIaBICHUS
Y OTBEpZACBaHMsI TeIa HA OCHOBE MOJIEKYJISIPHO-
KUHETHYECKUX MPECTAaBICHUN; 0COOCHHOCTH
MOJIEKYJISIPHOTO CTPOEHHUS Ia30B, JKUIKOCTEH U
TBEPABIX TE€J; IOHUKEHUE TEMIIEPATYPbI
AKHUJIKOCTH IIPU UCTIAPEHUHN; IPUHIUI PaOOTHI

u ycrpoiictso /IBC;

— HKOJIOTHYECKHE MPOOIEMbl HCIIOIb30BAHUS
JABC 1 nyTu ux pemieHus; ycTpoicTBO U NPUHIUI
paboThl MapoBOil TYpOUHBI,

— KJ1accu(pUUMPOBATh: BUJbI TOIIMBA 1O
KOJIMYECTBY TEIUIOTHI, BBIAEIAEMON IIPU
CrOpaHMM; IPUOOPHI I U3MEPEHUSI BIIAXKHOCTH
BO3/1yXa;

— MEPEUUCIATh CIOCOObI N3MEHEHUSI BHYTPEHHEN
SHEPIuy;

— MPOBOJUTH OIBITHI 10 U3MEHEHUIO BHYTPEHHEN
SHEPIuy;

— MPOBOJUTH UCCIIEI0BATENbCKUI SKCIIEPUMEHT
10 TEIJIONPOBOJHOCTH PA3INYHBIX BEILIECTB;

110 M3YYEHHUIO TJIABJICHUS, UCTTAPEHUS U KOHJICHCA-
LIUH, KATIEHUS BOJIBI;

— cpaBHMBaTh BUJbI Teruionepenaun; KITJ]
Pa3JIMYHBIX MALIWH U MEXAHNU3MOB;

— YCTaHaBJIMBATh 3aBUCUMOCTb MEXKIY Maccoi
TeJla U KOJIMYECTBOM TEIUIOTHI; 3aBUCUMOCTh
Ipouecca IJIaBJICHUs OT TEMIIEPATYPHI TEIA;

— PacCYUTHIBATh KOJIUYECTBO TEILIIOTHI,
HE00X0UMOe Ui HarpeBaHUsl TeJla WK
BBIIEJISIEMOE UM IIPU OXJIAXKICHHH,
BBIJICIISFOLIEECS [TPU KPUCTATUIU3ALUH,
HE00X0UMOE IS MIPEBPALLECHHUS B Map KUJIKOCTH

o
TINAATE AfACCLT
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— OOBSICHATH: B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ
Y CYLIECTBOBAHUE JIBYX POJIOB JIEKTPUUYECKUX
3apsnoB; onbIT Modde—Mumnmkena; siaeKkTpusa-
IO TEJI TIPU CONIPUKOCHOBEHUH; 00pa30BaHUe
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX HOHOB;
YCTPOMCTBO CYXOr0 TaJIbBAHUYECKOTO 3JIEMEHTA;
0COOEHHOCTH JICKTPUUECKOT0 TOKAa B METAJLIaX,
Ha3HAYEHHE UCTOYHUKA TOKA B AJIEKTPUUECKON
LIETTH; TEIJIOBOE, XUMHUUECKOE U MArHUTHOE
JIEUCTBUS TOKA; CYIIECTBOBAHUE MPOBOJHUKOB,
MOJIYITPOBOJIHUKOB M IU3JIEKTPUKOB HA OCHOBE
3HAHUW CTPOEHHUS aTOMA; 3aBUCUMOCTh
WHTEHCUBHOCTH JICKTPUUYECKOTO TOKA OT 3apsiia 1
BPEMEHU; IPUYHNHY BO3HUKHOBEHUS
COIIPOTHUBJICHUS; HarpEBaHUE TPOBOJHUKOB C
TOKOM C MO3UILIMU MOJIEKYJISIPHOTO CTPOEHUS
BEIIECTBA; CIIOCOOBI YBEIHUCHUS U YMEHBIICHUS
€MKOCTH KOHJICHCAaTOpa; HAa3HAYEHUE UCTOYHUKOB
ANEKTPUYECKOTO TOKA U KOHJIEHCATOPOB

B TEXHUKE;

— aHAJIM3UPOBATh TAOJUYHBIC TAHHBIC U
rpadvKy; MPUIUHBI KOPOTKOTO 3aMbIKaHHS,

— MPOBOAUTH UCCIIEIOBATEIBCKUI IKCIIEPUMEHT
10 B3aUMOJICUCTBUIO 3aPSKEHHBIX TEIL;

— oOHapy>KMBaTh HAJIEKTPU30BAHHBIC TEA,
AIEKTPUUECKOE TTOJIE;

— TIOJIB30BATHCA JIEKTPOCKOIIOM, aMIIEPMETPOM,
BOJIETMETPOM, PEOCTATOM;

— ONPEAEIISITh U3MEHEHUE CUJIbI, IEUCTBYIOIIECH
Ha 3apsHKEHHOE TEJIO IPU yIAJICHUU U
MPUOJIMKEHUH €T0 K 3apsSHKEHHOMY Tey; IEHY
JIEJICHUS IIKAJIbl aMIIEPMETPA, BOJIbTMETPA;

— JIOKa3bIBaTh CYIIECTBOBAHHUE YACTHII,
MMEIOLNUX HAUMEHBIINUN 3JIEKTPUUYECKUH 3apsL;
— YCTaHaBJIMBATh MEepepacnpeiesiCHUE 3apsia

[Tonmynsipu3anyst HAy4HbIX
3HaHUH cpeau AeTeil (LIeHHOCTH
HAy4YHOTO MMO3HAHU)

TpynoBoe Bocniutanue u
npodeccuoHaIbHOe

CaMOOIIPEACICHUEC

DKOJIOTHYECKOE BOCITUTAHHE




IIPH IIEPEXO0JIC €ro C HadJICKTPU30BAHHOIO TEJIa Ha
HEHA-3JICKTPU30BAHHOE TIPU CONMPUKOCHOBEHUU;
3aBHCHMOCTH CHJIbI TOKA OT HAIPSDKEHUS U
COIMPOTHBIICHUS IPOBOIHUKA, PAOOTHI
AJIEKTPUYECKOTO TOKA OT HAIPSDKEHUS, CHIIbI TOKA
¥ BPEMEHHU, HAPSHKEHUS OT pPaOOTHI TOKA U CHIIBI
TOKa;

— MPUBOJUTH MIPUMEPHI: IPUMEHEHHSI IPOBOTHU -
KOB, ITOJIYIIPOBOJIHUKOB M TUDJICKTPUKOB B
TEXHHKE, MPAKTUHICCKOTO MPUMCHCHHSI
MOJTYIIPOBOTHUKOBOT'O JIN0/1a; UCTOYHUKOB
IEKTPUIECKOTO TOKA; XHMHYECKOTO U TEIJIOBOTO
JEHCTBUS 3JIEKTPUIECKOIO TOKA M UX
WCIIOJIb30BaHUS B TEXHUKE; IPUMEHEHUS
MOCJICA0BATEIBHOIO U TapajlIeIbHOIO
COCTMHEHUS TIPOBOTHUKOB;

— 000011aTh ¥ JIeaTh BEIBOIBI O CIIoco0ax
AJIEKTPU3AIHAN TEJT;, 3aBUCHMOCTH CHJIBI TOKA U
COIIPOTHBIICHUS IPOBOTHUKOB; 3HAUCHUU CHITBI
TOKa, HAMPSHKEHUS U COMPOTHUBIICHUS TTPH
MOCJIE0BATEIHFHOM U TIapalIeIbHOM COCTMHEHUT
MIPOBOJAHHUKOB; O pabOTE U MOIITHOCTHU
ANEKTPUYECKOHN JTaMITOUYKH;

— paccuuTHIBaTh: CHITy TOKa, HAMPsKEHHE, IJEK-
TPUYECKOE COMTPOTUBIICHHE; CUITY TOKa,
HaANpPsDKEHUE U COMTPOTUBIICHUE TIPH
MOCJIEI0BATEIFHOM U TIApaJICIIbHOM COCTMHEHUN
MIPOBOJAHHUKOB; pabOTy U MOIIIHOCTh
IIEKTPUIECKOTO TOKA; KOJIMUECTBO TEIUIOTHI,
BBIJIETISIEMOE TTPOBOJHUKOM C TOKOM IO 3aKOHY
Jxoyns—IJleHna; 3J1eKTpOEMKOCTh
KOHJIEHCAaTOpa; paboTy, KOTOPYIO COBEpIIAET
AIIEKTPUIECKOE TT0JIe KOHICHCATOPa, SHEPTHIO
KOHJICHCATOPA;

— BBIPaXKaTh CHITy TOKA, HANPSDKEHUE B
Pa3IMYHBIX SAWHUIIAX; CIUHUILY MOIITHOCTH Yepe3




€IMHULIBI HAMIPSKEHUSI U CHIIBI TOKa; paboTy TOKa
B BT ¢ u; kBT * u;

— CTPOUTH IpavK 3aBUCIMOCTH CHJIbI TOKA OT
HATIPSDKEHUS;

— KJI1accu(UIUPOBATh UCTOYHUKU
IEKTPUYECKOTO TOKA; JCHCTBHSI SJICKTPUUECKOTO
TOKA; AJIEKTpUYECKHe MPUOOPHI MO MOTpedIseMoit
UMU MOIITHOCTH; JIAMITOYKH, IIPUMEHSIEMbIC Ha
MIPAKTHKE;

— pa3nuyaTh 3aMKHYTYIO ¥ Pa30MKHYTYIO DJICKT-
pHUYECKHE LIETH; JIAMITbI 110 IPUHLUITY JeHCTBHUS,
UCIIOJIb3YEMBIC TSI OCBEIICHUS, TTPEIOX PAHUTEITN
B COBPEMEHHBIX pUOopax;

— HCCJICIOBATh 3aBUCUMOCTD COTIPOTHBIICHUS
MIPOBOJHMKA OT €T0 AJTUHBI, TUIOIIAIU
MOTIEPEYHOTO CECUCHUS U MaTepraia MPOBOIHHKA,;
— YEPTUTH CXEMBI DJIEKTPHUUECKOH 1IeTIH;

— coOupaTh IEKTPUUECKYIO 11ETIh;

— M3MEPATH CHITY TOKA Ha PA3JIMYHBIX YIacTKax
1eny;

— aHaJM3UPOBAThH PE3YJIBTATHI OMBITOB U
rpadukuy;

— IOJI30BATHCS AMITIEPMETPOM, BOJIBTMETPOM;
pPEOCTaTOM JUIS PETYIUPOBAHUS CUITBI TOKA B
ey,

— U3MEPATH COMPOTHUBIIEHUE TIPOBOIHUKA MTPH
MTOMOIITM aMITEPMETPa U BOJIBTMETPA; MOIITHOCTh H
paboTy ToKa B IaMIIe, UCTIONB3Yys aMIIePMETP,
BOJIBTMET], Yachl;

— MPEACTaBIATH Pe3yIbTaThl H3MEPEHUI B BUIE
Ta0IuUIL;

— 000011aTh U IeTaTh BHIBOABI O 3aBUCHMOCTH
CHWJTBI TOKA U COIPOTHUBIICHUS TPOBOTHUKOB;

— paboTaTh B rpyIIIe;

— BBICTYIIATh C JIOKJIAJIOM HJIN CITYIIATh
JOKJIJTBI, TIOITOTOBJICHHBIE C MCTIOJL30BAHUEM




npeseHTaumu: «cropus pazButus
AJIEKTPUYECKOT0 OCBEIICHUAY, «cnonb3oBanue
TEIUIOBOTO AEUCTBUS MIEKTPUYECKOTO TOKA B
YCTPOMCTBE TEIUIUI] U HHKYOATOpOBY, «VcTopus
co31aHus KoHJeHcaTopay, «[Ipumenenne
AKKyMYJISITOPOBY; U3TOTOBUTH JICHACHCKYIO OaHKY

3JICKTpOMaFHI/ITHbIe AABJICHUA

— BBISBIATH CBSI3b MEKY SJEKTPUUECKUM TOKOM
1 MarHUTHBIM TI0JIEM;

— OOBSICHATD: CBSI3b HAPABIICHUS] MATHUTHBIX
JIUHUWA MarHUTHOTO TI0JIS TOKA C HaIllpaBJICHUEM
TOKA B IPOBOJAHUKE; YCTPOHCTBO
AJIEKTPOMArHuTa; BOSHUKHOBEHHE MarHUTHBIX
Oypb, HAMarHMYMBAHUE KeJIe3a; B3aUMOICUCTBUE
MTOJIFOCOB MarHUTOB; IIPUHIIMIT ICHCTBUS
AJIEKTPOIBUTATEINS U 00JIACTH €ro TPUMCHCHUS,
— IPHUBOJUTH MPUMEPHI MATHUTHBIX SIBJICHUH,
WCIIOJI30BAHUS SJIEKTPOMArHUTOB B TEXHUKE

u OBITY;

— YCTaHaBJIUBATh CBS3b MEXKIY CYIIECTBOBAaHUEM
ANEKTPUUYECKOTO TOKA U MAarHUTHBIM I1OJIEM,
CXOJICTBO MEXY KaTYIIKON C TOKOM U MAarHUTHOM
CTPEJIKOH;

— 000011aTh U Je1aTh BBIBOJIBI O PACTIONOKEHUH
MarHUTHBIX CTPEJIIOK BOKPYT MPOBOAHHUKA C
TOKOM, O B3aMMOJICICTBUH MAarHUTOB;

— Ha3bIBaTh CIIOCOOBI YCUJICHHSI MATHUTHOTO
JIEHCTBHSI KaTYIIKH C TOKOM;

— MOJIy4aTh KapTUHBI MArHUTHOTO TOJIS
MOJIOCOBOTO M YT000Pa3HOTO MarHUTOB;

— OIMMCHIBATH OIBITHI 10 HAMAarHUYUBaHUIO
BEIIIECTB;

— MEPEUUCHATh MPEUMYILIECTBA
AJIEKTPOJIBUTATENIEH TI0 CPABHEHHIO C TETUIOBBIMU;
— NPUMEHSATH 3HAHUS K PELICHHUIO 33/1a4;

— coOHpaTh NEKTPUICCKHI TBUTATEITH

[Tonynsipr3anust HAy4HbIX
3HaHUH cpeau eTel (LIeHHOCTH
HAy4YHOTO ITO3HaHUs)

TpynoBoe BocnuTanue u
npodeccuoHaIbHOe
CaMOOIIPEEIICHUE




MTOCTOSTHHOTO TOKa (Ha MOJICIIH );

— OTIpeNeNATh OCHOBHBIE JICTAJIH
AIIEKTPHUYECKOTO JBUTATEIS IIOCTOSTHHOTO TOKA;
— paboTaTh B rpymie

CBeTOBbIE ABJIEHUS

— Habmronath npssMoauHenHOe
pacnpocTpaHeHUEe CBETa, OTPAKEHUE CBETA,
MIPEJIOMJICHUE CBETA;

— 0OBSCHATH 00pa30BaHUE TCHU U MOJTYTEHHU;
BOCIIPHUSATHE N300pKEHHMS TJ1a30M YEJIOBEKa;

— MPOBOJUTH UCCIIEI0BATEIBCKUI YKCIEPUMEHT
IO MOJIYYEHUIO TeHU U TOJTYTEHH; 10 U3YYCHHUIO
3aBUCUMOCTH YTJIa OTPAKCHHS CBETA OT yriia
MaJICHUS; 110 TIPEIIOMJICHHIO CBETA MIPH TIEPEXO0/Ie
Jy4da U3 BO3/yXa B BOAY;

— 0000111aTh U J1eaTh BBIBOIBI O
pacpoCcTpaHEHUU CBETA, OTPAKEHUH U
MIPEJIOMJICHUH CBeTa, 00pa30BaHUM TCHH H
MOJIyTEHU;

— YCTaHAaBIIMBATh CBSA3b MEKIY JBUKECHHEM
3emun, Jlynsl u CoHIIa M1 BOBHUKHOBEHUEM
JYHHBIX U COJTHEYHBIX 3aTMEHUIN; MEXKIY
IBIDKEHUEM 3eMIIM U €€ HAaKJIOHOM CO CMEHOH
BPEMEH T'oJla C HUCIIOJIb30BAaHUEM PUCYHKA
yueOHUKa;

— HaxonuTh [lonsipHyto 3BE31y B CO3BE3TUU
Bbonremmoit Menseniier;

— omnpeaessiTh MOJIOKeHHE MJIAHEeT, UCIOJIb3YS
NMOJABUKHYIO KapTy 3Be3/IHOr0 Heba; Kakasi u3
ABYX JIMH3 ¢ Pa3HBIMH (POKYCHBIMH
PacCTOSIHUSAAMM J1aeT 0oJibllee YBeJInYeHue;
— MPUMEHSTH 3aKOH OTPAKEHUS CBETA MPHU
MMOCTPOSHUH M300paKEHHS B TIIIOCKOM 3€pKaJle;
— CTPOUTH U300paKEHHNE TOUKH B IIIOCKOM
3epKaJie; n300paKeHusl, JTaBaeMbIe JIMH30M
(pacceuBarolieii, cobuparorieit) mis caydaes: P >
JI; 2P < JI; P < JI < 2P; m3o0pakeHue B

[Tonynsipu3anust HAy4HbIX
3HaHUM cpeau AeTeil (LIeHHOCTH
HAy4YHOTO MMO3HAHU)

TpynoBoe Bocniutanue u
npodeccuoHaIbHOe
CaMOoOIIpe/IeIICHHE




¢dboToanmapare;

— paboTaTh ¢ TEKCTOM Y4eOHHKA;

— Pa3NIMYaTh JIMH3bI 110 BHEITHEMY BHUy, MHUMOE
U JICHCTBUTEIBHOE N300paKEHUS;

— TPUMEHSTh 3HAHUS K PEIICHUIO 3a/1a4;

— U3MepATh (POKYCHOE PACCTOSHUE U
ONTUYECKYIO CHUJTY JINH3HI,

— aHAJIM3UPOBATH MOJIYYEHHBIE IPH TOMOIIN
JIMH3BI U300PAXKCHHUS, JIeaTh BBIBOJIBI,
NPEJCTaBIATh PE3yIbTAT B BUJIE TAOJHIL;

— paboTaTh B IpyIIIIE;

— BBICTYNATh € JOKJIAJaMH HJIH CJAyIIATh
JAOKJIA/IbI, MOJATOTOBJIEHHBIE C HCIOJIb30BAHHEM
npe3eHtanuu: «O4KHU, 1aTbHO30PKOCTb U
0.1M30pyKOCTDH», «COBpeMeHHbIe ONITHYECKHE
npudopsl: poToannapar, MUKpPOCKOIL,
TeJIECKOI, MPUMeHeHNe B TeXHHKe, HCTOPHS HX
pa3BUTHSD

IloBTOpeHue 2 JIeMOHCTpUPYIOT YMEHUE MPUMEHSTh [Tomyssipu3anust HayIHBIX
TeOpeTquCKI/Ie 3HAHUA HaA HpaKTI/IKe; 3HaHI/II>'I CpeHI/I ]leTeI\/’I
ﬂeMOHprprmT 3HAHUS O npnpcume (IIeHHOCTH HayqHOTO
BOKHEUIINX (PU3HUCCKUX SBIICHHM

MTO3HAHUA)
OKPY’KAIOIIEro MHpA.
O00011eHNe U CUCTEMATU3ALNS 3HAHUI
O1eHUBAIOT JOCTUTHYTHIE PE3YJIbTATHI, Tpy/IOBOE BOCTHTAHHE I
OIPENEIISIIOT IPUYMHEBI YCIIEXOB U HEyIay
pest P Y Me npodeccuonagbHOe
caMOOTIpeIeIICHIE
9 kaacc 102
3axkoHbI B3aUMOAEiCTBUSA 1 34 — OOBACHATH GUBNYECKUN CMBICI MMOHSATHI: [Tomynsipu3anysi HAy9HBIX

JABHIKCHUSA TeEJl

MI'HOBCHHAs CKOPOCTb, YCKOPCHHE,
— Ha6J'IIO,Z[aTB M OIIKMChIBATHh HpﬂMOHHHCﬁHOC

3HaHWH cpeau AeTel (IEeHHOCTH
HAyYHOTO MMO3HAHUS)




Y PABHOMEPHOE JIBUJKEHUE TEJIEKKHU C KalleJIIbHU-
LIel; IBUYKCHNUE MAasATHHUKA B JIBYX CUCTEMaxX
OTCY€eTa, OIHA U3 KOTOPBIX CBA3aHA C 3€MIIEH, a
Jpyras ¢ JICHTOH, ABUXKYILENUCS PABHOMEPHO
OTHOCHUTEJIBHO 3€MJIM; NTaJICHUE OAHUX U TEX )K€
TeJl B BO3JlyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE;
OIIBITHI, CBUICTEIBCTBYIOIINE O COCTOSHUH
HEBECOMOCTH TEIT,

— HaOII0AaTh ¥ OOBACHATH MOJIET MOJIENIH
paKkeTsl;

— 000CHOBBIBAaTh BO3MOXKHOCTb 3aMEHBI TeJIa €ro
MOJIETBI0 — MATEPHAIIBHON TOUKON — JIJIs
ONMCAHUS IBUKCHMUS;

— IPUBOJUTH IIPUMEPBL, B KOTOPBIX KOOPIUHATY
JBYDKYILIETOCs Tea B JII000M MOMEHT BpEMEHH
MO>KHO OIIPENEIIUTD, 3HasI €T0 HAYAJIBHYIO
KOOpJMHATY ¥ COBEPILIEHHOE UM 3a JaHHBIN
IIPOMEKYTOK BPEMEHH MIEPEMEIICHUE, U HEIIb35
ONPENEIUTh, €CIIM BMECTO ITEPEMELICHUS 33]1aH
POV ICHHBIN IIyTh; PABHOYCKOPEHHOT'O
JBUKEHHSI, IPSMOJIMHENHOTO M KPUBOJIMHEWMHOTO
JBUKEHHUS TEJl, 3aMKHYTON CUCTEMBI TEIT;
IIPUMEPBI, NOSICHAIOIHAE OTHOCUTEIIBHOCTh
JBUKEHUS, IPOSIBIICHUS UHEPLUY;

— OIPEAENSITh MOYJIM U IPOEKIIUHA BEKTOPOB Ha
KOOPJHMHATHYIO OCb;

— 3aIlACHIBATh YPABHEHUE JJI ONIPENEICHUS
KOOPJMHATHI ABUXKYIIErOCs Tejla B BEKTOPHOU U
CKaJIsIpHOM (opme;

— 3aIUCBIBAaTh (POPMYJIBL: [T HAX0XKJICHUS
MIPOEKIINN U MOJYJISI BEKTOpA NEPEMEILIECHHUS TENa;
JUISL BBIYUCIIEHUS KOOPAMHATBI JBUXKYILETOCs Tella
B JTI000M 3aJJaHHBIE MOMEHT BPEMEHH; JIJIst
OIIPEJEIICHUs] YCKOPEHHS B BEKTOPHOM BU/JIE U B
BU/JIE MMPOEKIMI Ha BHIOPAHHYIO OCh; AJIsl pacyeTa
CHUJIBI

Tpynosoe BocnuTaHue u
npodeccuoHaIbHOe
CaMOOIIPEEIICHUE




TPEHUS CKOJIbKEHUS, pabOThI CUJIbI, pa0OThI CUJI
TSKECTHU U YIIPYTrOCTH, NOTEHUUATbHON SHEPIUU
MIOJHATOTO HAJl 3eMJIEH Tesa, MOTCHIIMAILHON
SHEPTUHU CKATOU NPYKUHBL,

— 3aIlUCBIBaTh B BUJIE (POPMYJIBL: BTOPOH U
TpeTui 3aKoHbl HBIOTOHA, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH 1'yKa, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPIuy;

— JIOKa3bIBaTh PaBEHCTBO MOJYJISl BEKTOPA
IIepeMEILEHUS IPOIICHHOMY IIyTH U IUIOLIAIN
noJ; rpauKoM CKOpOCTH;

— CTpOUTH IpaduKy 3aBUCUMOCTH Hy = ¥y ();

— 110 TpaduKy 3aBUCUMOCTH Hy (") OTIpeneniTh
CKOPOCTb B 33JJaHHBII MOMEHT BPEMEHH;

— CpaBHUBATh TPAEKTOPUHU, ITyTH, IEPEMEIICHMUSI,
CKOPOCTH MasTHHKA B YKa3aHHBIX CUCTEMaX
0TCYETa;

— JIeNaTh BBIBOJI O JIBUYKEHUU TEJl C OAMHAKOBBIM
YCKOpPEHHUEM TIpU AEHCTBUM HAa HUX TOJIBKO CHJIBI
TSAKECTH;

— OIPEIENATh IPOMEKYTOK BpEMEHH OT Haydana
PaBHOYCKOPEHHOTO JIBI)KEHUS IIapuKa J0 €ro
OCTaHOBKHM, YCKOPEHHUE JIBUKEHUS IIaAPUKA U €T0
MI'HOBEHHYIO CKOPOCTb NE€PEeJl y1apOoM O LIUIUHAP;
— U3MEPATh YCKOPEHUE CBOOOIHOTO MajCHNUs;
— MPEACTaBIAThH PE3yIbTaThl U3MEPEHUH U
BBIYUCIICHUH B BUJIE TaOJIUI] U TPaHKOB;

— paboTaTh B rpymnme

Mexannuyeckne KoJIe0aHus U
BOJIHBI. 3BYK
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— OmnpeznensaTh KojedaTeIbHOE IBUKEHUE TI0 €T0
IIPU3HAKAM;

— NPUBOAUTH MPUMEPHI KOJIEOAHUH, TTOJIE3HBIX

Y BPEIHBIX NIPOSIBICHUI PE30HAHCA U ITYTH
YCTPAaHEHUS NOCIIEIHUX, HCTOYHUKOB 3BYKA;

[Honynsapu3aiust Hay4YHbIX
3HaHWH cpeau AeTel (IEeHHOCTH
HAyYHOTO MMO3HAHUS)

Tpynosoe BocnuTaHue u




— ONHUCHIBATh JUHAMHKY CBOOOHBIX KOJI€OaHHI
MPY>KUHHOTO U MAaTEMAaTUYECKOTO MAasiTHUKOB,
MeXaHHU3M 00pa30BaHUs BOJIH;

— 3amuChIBaTh (POPMYITy B3aUMOCBSI3H TIEPHOJA U
4acTOTHI KOJIeOaHUI; B3aMMOCBSI3U BEJIMYKH,
XapaKTEePU3YIOUIUX YIPYTHe BOJIHBI,

— OOBSACHATD: IPUUMHY 3aTYXaHUS CBOOOTHBIX
KOJICOAHUH; B UEM 3aKJII0UACTCA SBJICHUE
pe30HaHca; HaOJI01aeMbIil OMBIT O
BO30Y)KJICHHIO KOJIeOaHUI OTHOTO KaMepTOHA
3BYKOM, HUCITYCKa€MBbIM JIpYTUM KaMEPTOHOM
TaKOU K€ 4aCTOThI; IOYEMY

B ra3ax CKOpPOCTb 3ByKa BO3pPacTaeT ¢
MOBBIIICHUEM TEMIIEPATYPHI;

— Ha3bIBaTh: YCJIOBHE CYLIECTBOBAHUS HE3aTyXa-
IOIUX KOJIeOaHui; (PU3HIECKUE BEIIMIUHBI,
XapaKTEPU3YIOUIUE YIIPYTHE BOJHBI; AUANa30H
YaCTOT 3BYKOBBIX BOJIH;

— pa3nuyath MONEPEeYHbIe U MPO0JIbHBIE BOJHBL;
— MPUBOAUTH 00OCHOBAHUS TOTO, YTO 3BYK
SIBJSICTCS IPOJIOJILHON BOJTHOM;

— BBIJIBUTATh TUIIOTE3bl: OTHOCUTEIBHO
3aBUCUMOCTH BBICOTHI TOHA OT YaCTOTHI, a
IPOMKOCTH — OT aMILTUTYAbI KoeOaHui
MCTOYHUKA 3BYKa; O 3aBUCUMOCTU CKOPOCTH 3BYKa
OT CBOMCTB CpEeJIbl U OT €€ TEMIEPATYPHI;

— MPUMEHSTH 3HAHUSI K PEIICHUIO 3a71aY;

— MPOBOJUTH IKCIIEPUMEHTAIBLHOE HCCIIEJOBAaHUE
3aBUCUMOCTH TIEPHO/Ia KOJIeOaH I MPy>KHHHOTO
MasTHHKA OT T U K;

— U3MEPSATH KECTKOCTh MPYKUHBI;

— MPOBOJUTH UCCIIEIOBAHUS 3aBUCUMOCTH
nepuoia (4acToThl) KojieOaHUN MasSTHHKA OT
JUTMHBI €70 HUTH;

— TPENICTABIIATh PE3YyIbTaThl U3MEPEHUHN U
BBIUMCIICHHUH B BHJIE TaOIUII;

npodeccuoHanbHOe
CaMOOIIPEIEIIEHNE




— paboTaTh B TpyMIIE;

— CIyIIaTh OTYET O PE3YJIbTaTax BBITOJIHEHUS
3aaHus-ipoekTa «OrnpeneneHne KaueCTBeHHOM
3aBHCHMOCTH Tepro/ia KoeOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT YCKOPECHUS
CBOOOIHOTIO IMaICHUS;

— CJIyIIaTh TOKJIAJ «YIbTPa3ByK U HH(Dpa3Byk
B IIPUPOJIC, TEXHUKE U MEIUIIUHEY, 33/1aBaTh
BOIPOCHI ¥ IPUHUMATh y4acTUE B 00CYKICHUU
TEMBI

3J’[eKTpOMaFHI/ITHOC moJjie
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— /Jlenatp BBIBOJBI O 3aMKHYTOCTH MarHUTHBIX
JUHUN 1 00 0CTabJIeHUH TIOJIS C YAAJIGHUEM OT
IIPOBOJHHUKOB C TOKOM;

— HaAOJII01aTh M ONKCHIBATH OIIBITHI,
IIOATBEP K TAOLIUE MOSBICHUE IJIEKTPUUECKOTO
10JIs1 IPU U3MEHEHUH MAarHUTHOTO 1OJIs, U JAeNaTh
BBIBO/JIBI;

— Ha0II0/1aTh: B3aUMOJIEHCTBUE aTFOMUHHEBBIX
KOJIEI] C MAarHUTOM, SIBJIECHUE CAMOUHIYKIIVH;
OTIBIT 10 U3TYYEHUIO U IIPUEMY
3JIEKTPOMArHUTHBIX BOJIH; CBOOOTHBIE
AIIEKTPOMarHUTHBIE KOJIeOaHus B KOJIeOaTeIbHOM
KOHTYpE; pa3joxKeHne 6e0ro cBeTa B CIEKTP Ipu
€ro MPOXO0KJIEHUU CKBO3b MTPU3MY U NIOJTyYEHUE
0esoro cBeTa MyTeM CIO0XKEHHS CHEeKTPalIbHbIX
[[BETOB C [TOMOIIBIO JTUH3BI; CIUIOUTHON

Y JINHENYAaThI€ CIIEKTPhI UCITYCKaHUS;

— (opmyarpoBaTh MPaBUIIO MPABOU PYKH IS
COJICHOM/1a, TpaBMII0 OypaBuuKa, npasuiio JleHua,
— ONpPEENSITh HallPaBJICHUE IEKTPUIECKOTO
TOKa B IIPOBOJIHUKAX Y HAIIPaBJICHUE JTMHUN
MarHUTHOTO TOJIsl; HalpaBiIeHHE CUIIbI,
JIEHCTBYIOLIEH Ha IEKTPUYECKUH 3apsif,
JBUKYLIUIICS B MATHUTHOM I10JI€, 3HAK 3apsaa U
HaIpPAaBJICHUE IB)KEHUS YaCTHUILBI,

— 3aMuCBIBaTh (POPMYITY B3aMMOCBSI3U MOIYJIS

[Tonynsipu3zanus HayqHbIX
3HAaHUU cpeau aerel (LIeHHOCTH
HAY4YHOT'O TIO3HAHMS)

TpynoBoe Bocniutanue u
npodeccuoHaIbHOe
CaMOoOITpe/IeIICHHE




BEKTOPA MarHUTHOM MHAYKLIUU MarHATHOTO TOJIS
¢ MoayneM cuibl P, neiicTByronie Ha IpOBOJHUK
JUIMHOM |, pacnosoxeHHbI nepneHauKyIspHO
JIMHUSAM MarHUTHOW MHAYKLIUU, U CUJION ToKa | B
IIPOBOJHHUKE;

— OIKMCHIBATH 3aBUCHUMOCTb MarHUTHOTO IIOTOKA
OT MHIYKIIMY MarHUTHOI'O IOJIA,
IIPOHU3BIBAIOLLETO IUIOIIAb KOHTYPA, U OT €TO
OPHEHTALMH 110 OTHOLLIEHUIO K JIMHUAM
MAarHuTHOM UHAYKIIMH; PA3JIMYNST MEKTY
BHUXPEBBIM JIEKTPUYECKUM U JIEKTPOCTATU-
YECKUM IOJISIMU;

— IOPUMEHSATH [IPaBUIIO OypaBUYMKa, IPABUIIO
JIEeBOM pykH; mpaBwiio JIeHna u npaBuiio nmpaBoit
PYKH JUIS OIIPENIEICHNSI HAalIpaBJICHUS
WHYKIMOHHOTO TOKa;

— pacckasbiBaTh 00 yCTPONCTBE U MPUHIIUIIE
JIEMCTBHSI T€HEpaTOpa NEPEMEHHOTO TOKA; O
Ha3HAYEHHUH, YCTPOMCTBE U MPUHLIUIIE TEUCTBUS
TpaHchopMaTopa U €ero NpUMEHEHNUH; O
IIPUHIMIIAX PATUOCBSA3HU U TEIICBUICHHS;

— Ha3bIBaTh CIIOCOOBI YMEHBIIEHUS MOTEPh K-
TPOIHEPTUU MpU Nepeade ee Ha OoJbIINe
pacCTOsIHUSA, Pa3IMYHbIC JUANIa30HbI
AIIEKTPOMAarHUTHBIX BOJIH, YCIOBUS 00pa30BaHUs
CIUIOLIHBIX U JUHEWUYATBIX CIIEKTPOB UCITyCKAHMSI;
— OOBSCHATDH U3ITyYEHHUE U MOTJIONIEHUE CBETa
aTOMaMH U IIPOUCXOXKIECHUE JIMHEHYAThIX
CIIEKTPOB Ha OCHOBE MOCTYJIaToB bopa;

— IPOBOJUTH UCCIIEN0BATEIBCKUI YKCIIEPUMEHT
10 U3YYEHHUIO SIBJIEHUS SJIEKTPOMArHUTHON
WHIYKIIWY;

— QHAJIM3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA U
JIENIaTh BBIBOJIBI,

— paboTaTh B rpyIIe;

— Cllymarh J0KJIaasl «Pa3Butue cpeacTs u




croco0oB Tepeaaun nHGpopManum Ha JajieKue
PACCTOSIHUS C IPEBHUX BPEMEH U JI0 HAILIUX
IHEel», «MeTo1 CIIEKTPAIbHOTO aHaJIn3a | €T0
MIPUMEHEHUE B HAYKE U TEXHUKE)

CTpoeHne aToMa M1 aTOMHOI0 siipa.
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— OnwuceiBaTh: onbIThl Pezepdopaa mo
00HapyXEHUIO CI0XHOI0 COCTaBa
PaAMOAKTUBHOIO U3JIYYEHUS U MO UCCIEAOBAHUIO
C TIOMOIIIBbIO PACCESIHUS a-4ac TULl CTPOEHUS
aToma; IpoLecc AEJIEeHUs sapa aToma

ypaHa,

— OOBSCHATH CyTh 3aKOHOB COXPaHECHHUS
MaccOBOI'0 YHCJIa U 3apsijia IPU paiioaKTUBHBIX
MIpEBPAIICHUSAX;

— OOBSCHATH (PU3NIECKUN CMBICIT TIOHSTHIA:
SHEPrus CBS3U, AePEKT Mace, IeMHas peakius,
KpUTHYECKas Macca;

— NPUMEHSATH 3aKOHbI COXPAHEHUSI MaCCOBOTO
YHCla ¥ 3apsijia IpU 3alKicy YpaBHEHUH SEPHBIX
peaKuuii;

— Ha3bIBaTh yCJIOBUS MPOTEKAHUS YIPABIIsIEMOI
LIETHOW PEAKIMH, IPEUMYILIECTBA U HEAOCTATKN
ADC nepen npyruMu BUAAMHU JIEKTPOCTAHIINM,
YCIIOBUS IPOTEKAHUS TEPMOSIIEPHON pEaKUy;
— Ha3bIBaTh (PU3HUECKHUE BEITUUUHBI:
MOTJIOIIEHHAs /1032 U3Ty4YeHus1, KO3 PUIIMEHT
KauecTBa, SKBUBAJICHTHas 71034, IEPHO/]
1oJlypacrnana;

— paccka3bIBaTh O HA3HAYEHUH SIJIEPHOTO
peakTopa Ha MEJUIEHHBIX HEUTPOHAX, €ET0
YCTPOMCTBE U MPUHIUIIE IEUCTBUS;

— NPUBOJUTH IPUMEPBI TEPMOSAEPHBIX PEAKIUH;
— MPUMEHSATH 3HAHUS K PELICHUIO 3a/1a4;

— U3MEPATH MOIHOCTb J103bl PaIMalliOHHOIO
¢dboHa 103UMETPOM;

— CpaBHUBATh IIOJYyYEHHBIN PE3YIbTAT C

[Tonynsipu3anust HAy4HbIX
3HaHUM cpeau AeTeil (LIeHHOCTH
HAy4YHOTO MMO3HAHU)

TpynoBoe Bocniutanue u
npodeccuoHaIbHOe

CaMOOIIPCACICHUC

IK0JIOrn4YecKoe BOCIUTAaHue




HAUOOJIBIIUM JOIMTYCTHMBIM JIJIS Y€JIOBEKa
3HAYCHHEM;

— CTPOUTH IpaK 3aBUCKMOCTH MOIITHOCTH
JI03BI M3ITy4EHUS TPOAYKTOB pacrajia pajoHa OT
BPCMCHH;

— OIIEHUBATh 1O TpaduKy MEPUOJ MoTypacnaga
IIPOJYKTOB paciiajia pajgoHa;

— MPEACTaBIATH Pe3yIbTaThl H3MEPECHUI B BUJIE
TaOJIHIL;

— paboTaTh B IpyIIIe;

— ciymaTth okiaj «HeraTuBHOE BO3aeicTBHE
paJvanyy Ha )KUBBIE OPTAaHU3MBI U CIIOCOOBI
3aIUTHI OT HEE»

Ctpoenue u 3Bo0us Beenennoii

— Habmtonate cnaiiasl uinm gotorpadpun
HEOECHBIX 00BHEKTOB;

— Ha3bIBaTh IPYyNIbI 00BEKTOB, BXoAAuMX B Coi-
HEYHYIO0 CUCTEMY; MPUYNHBI 00pa30BaHUS MATEH
Ha ComnHIie;

— TPUBONTH TIPUMEPHI U3MEHEHUS BU1A
3BE3/IHOT0 Heba B TEUCHHE CYTOK;

— CpaBHUBATh IJIAHETHI 3eMHOM TPYIIIIBL; TUTaHE-
TBHI-TUT'aHTBI;

— aHanM3upoBath (oTorpaduu WK ciaiapl mia-
HeT, poTorpadguu COTHEUHONH KOPOHBI U
00pa3zoBaHMil B HEW;

— onHuchIBaTh (poTorpaduu Manbx Te
COJIHEUHOM CUCTEMBI; TPU MOJEIHN

[lonynsapu3anus Hay4YHbIX
3HaHWH cpeau AeTeil (IEeHHOCTH
HAyYHOTO MMO3HAHUS)

TpynoBoe BocIUTaHUE U
npodeccuoHanbHOe

CaMOOIPCACIICHUC

DKOJIOTMYECKOE BOCIIUTAHHUE




HecTalmoHapHO BcenenHoi, mpeajioxKeHHbIe
OpuaMaHoM;

— OOBSACHATHh (PU3UUECKHE MPOIECCHI,
npoucxopsmue B Heapax CosHIla U 3B€3]1; B UeM
MIPOSIBIISIETCS] HECTAIIMOHAPHOCTh BeeneHHo;

— 3aIlMChIBATh 3aKOH




Xab06ma;

— JIEMOHCTPHPOBATh MPE3EHTAINH, YIaCTBOBATh
B

00CYKJIEHUH NPEe3eHTaui

IToBTOpEeHME

JleMOHCTpUPYIOT yMEHUE TPUMEHSATh
TEOPETUYECKHUE 3HAHUS Ha NIPAKTHUKE;
JIeMOHCTpUPYIOT 3HaHUSA O NPUPOJIE
BOKHEHIINX (PU3NUECKUX SIBICHUI
OKPYXKaroUIero Mupa.

O06o0011eHe U cUcTeMaTU3alus 3HAaHUN

[Tonynsipu3anys Hay4HBIX
3HAHWUM cpeau aeTei
(LIeHHOCTH HAay4YHOI'0
MO3HAHUs)

TpynoBoe BocnuTaHnue u
npogeccuoHanbHOe
caMoOOIIpesieNIeHNe




OI_ICHI/IBaIOT JOCTUTHYTBIC PE3YIIbTAaTEhI,
OMPCACIIAOT IMMPUYNHBI YCIICXOB U HCYJIa4
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