AHHOTaUUA K padoyeil nporpamme
yueOHO# qucuuinHbl «Pu3uka, 8 - 9 kiaacebn»

Pabouass mporpamma mo ¢usuke s 8§ - 9 KIACCOB COCTaBIIGHA HAa OCHOBE CIIEAYIOIINX
HOPMAaTUBHBIX JOKYMEHTOB:

o DepnepanbHbId TOCYJAPCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT OCHOBHOI'O OOIIEro oOpa3oBaHUS
(yrBepxneH mpukazoM MuHoOpHayku Poccum ot 17.12.2010 r. Ne 1897, 3apeructpupoBaH B
Mumntocte Poccun 01.02.2011 r., peructpaunonssiii Homep 19644).

e [Ipumepnas mporpamma MuHuCTepcTBa 00pa30BaHMUS M HAyKH, MPOrPaMMHO- METOJUYECKHX
marepuaioB A. B. I'paues, B. A. Tloroxes, A. B. Cenusepcros, 2014r.

e @enepanbHbIi MepeYeHb yYEOHWKOB, YTBEP)KICHHBIM TpHKazoM MuHOOpHaykun PO,
PEKOMEH/IOBAaHHBIX (JOMYILIEHHBIX) K HCIOJB30BaHUIO B 00pa3oBaTEJIbHOM Ipoliecce B
00111€00pa30BaTEIBHBIX YUPEIKICHHUIX.

e  OcHoBHas oOpa3oBaTelIbHAs MpOrpamMma OCHOBHOTO oomiero oopasoBanus 1[JI0 «MeauruHckmii
npeaynusepcapuiny CI'MYVY um. B.W. PazymoBckoro Ha 2018 — 2023 roasl.

e  Vuyebnsiit mian IO «Menuuunckuii npenxynusepcapuii» CI'MY um. B.1. Pazymosckoro.

Peanuzanus nporpammsl obecrieuena Y MK:

- «®Duzuka. 8 kmacc»: ydyed. mis obmeobpaszoBar.yupexa. / A.B. I'paués, B.A. Iloroxes, A.B.

CenuBepcToB.- 2-¢ 3. - M.: BEHTAHA 'PA®.

- «®u3mka. 9 xmace»: yueo. s obmeoopaszosar.yupex. / A.B. I'paués, B.A. IToroxes, [1.1O. bokos,

E.A. Bumnsikosa..- 2-¢ uza. - M.: BEHTAHA T'PA®.

Pabouas nporpamma paccunrana Ha 138 yueOGHbIX yaca (70 vacoB B 8 kitacce, 68 yacoB B 9
KJIacce) U3 pacyeTa 2 yaca B HECIIO.

O®uznyeckoe oOpa3oBaHME B OCHOBHOW IIKOJE JOJDKHO oOecrneduTh (HOpPMUPOBAHHE Y
oOyuaroluxcs MpeACTaBIeHUN 0 HAyYHOW KapTUHE MHUpa — BAXXHOTO pecypca Hay4dHO-TEXHUYECKOTO
mporpecca, O3HAaKOMJIEHHE OOydaromuxcss ¢ (QU3NYECKUMH U aCTPOHOMUYECKUMU SIBICHUSMU,
OCHOBHBIMHM TPHUHIIUIAMHU PaOOThl MEXaHHW3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOWCTB M MPHOOPOB,
pa3BUTHE KOMIIETEHIIUN B PEIICHUU WHKEHEPHO-TEXHUYECKUX M HAYYHO-UCCIIEIOBATEIHCKUX 3a]1a4.

OcBoenne yuebOHoOro mnpenmera «@Pu3MKa» HANpaBiIeHO Ha pa3BUTHE Y OOy4arouuxcs
MIPE/ICTAaBICHUI O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U JABM)KEHUS MaTE€pPUH, HA OCBOCHHE
oOyyaroIuMuUcs 00IIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPHUPOAHBIX SIBJICHUN, CO3JaHUE YCIOBHM AJis
dbopMupoBaHUS UHTEIICKTyaIbHBIX, TBOPYECKUX, TpaxaaHCKHX, KOMMYHHKAITIOHHBIX,
nH(OPMALIMOHHBIX KoMmmeTeHnuid. OOyyarolyecss OBIAJICIOT HAayYHBIMH METOJAaMHU  PElIeHUs
pPa3IMYHBIX TEOPETUYECKUX U TMPAKTUYECKUX 3a7ad, YMEHUsSIMU (DOpMYIHpOBaTh THIOTE3HI,
KOHCTPYHPOBAaTh, IPOBOJUTH HKCIIEPUMEHTHI, OLIEHUBATh U aHAJIU3UPOBATh MOJYUYECHHbIE PE3yJIbTATHI,
COTIOCTABIIATh UX C OOBEKTHUBHBIMU PEATTUSIMHU KU3HHU.

VYueOnbiii npeamer «dPusuka» crnocoOCTBYeT (OPMUPOBAHUIO Yy OOy4arOUIMXCsd YMEHHH
0e30macHO  HMCIOJIb30BaTh  JlabopaTopHoe 00OpyIOBaHWE, TMPOBOJUTH E€CTECTBEHHO-HAYUYHBIE
WCCTICIOBAHUS U DKCIIEPUMEHTHI, aHATM3UPOBATh MOTYYEHHBIE PE3YJIbTAThl, MPEACTABIATh U HAYYHO
apryMEHTHUPOBATh TIOJYYCHHBIE BBIBOJIBI.

Wzyuenne mnpeamera «®Pusmka» B dYacTh (GOPMUPOBAHUA Yy OOYYAIOUIUXCS HAYYHOTO
MHUpPOBO33PEHHUS, OCBOEHHUS OOIICHAayyHBIX METOAOB (HAOMIOJeHUe, W3MEpPEHHEe, SKCIEPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHHSI HAyYHBIX 3HAHUH (DU3UKHU B )KU3HU OCHOBAHO
Ha MEXIPEIMETHBIX CBA3AX ¢ mpenMeramu: «Matemarukay, «MHbopmatukay, « Xumusy, «buomorusy,
«eorpadus», «Okonorusi», «OCHOBbI  0O€30MACHOCTH  JKU3HENEATENbHOCTHY, «McTopusi»,
«JIuteparypa» u ap.



ILnanupyeMble pe3VabTaThl 00VUEHHS

JIMYHOCTHBIE Pe3yJibTAThI

* (hopMHUPOBAHKE OTBETCTBEHHOTO OTHOIICHHSI K YUEHUIO, TOTOBHOCTH U CITOCOOHOCTH K CAMOPa3BUTHIO
U caMOO00pa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO M IMMO3HAHMIO, K OCO3HAHHOMY BBIOOPY H
MIOCTPOCHHUIO JajbHEMIIeH HHANBUAYAIBHON TPAaeKTOPHH 00pa3oBaHus Ha 0a3e OpUEHTUPOBKH B MHUpE
npodeccuit 1 MpodeccCuOHANbHBIX MPEANOYTEHUN C YIETOM YCTOMYUBBIX MO3HABATEIIbHBIX HHTEPECOB,;
* (QopmMupoBaHHE [O3HABATEJIbHBIX HMHTEPECOB, pa3BUTHE HWHTEUICKTYaJIbHBIX, TBOPYECKUX
CIOCOOHOCTEH, CaMOCTOSITENIBHOCTH B MPUOOPETEHUH U COBEPIIICHCTBOBAHNWU HOBBIX 3HAHMIA;

* (hopMHUPOBAHKE TICIIOCTHOT'O MHPOBO33PEHIUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKl W OOIIECTBCHHOW MPAKTUKU, YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS TIPUPOJBI, B
HEOOXOJIMMOCTH Pa3yMHOTO HCIOJIb30BAHUS JOCTY)KCHUN HAYKH M TEXHOJOTHH IS JallbHEHIIEro
Pa3BHUTHUS Y€TIOBEUECKOTO OOIIECTBA, YBAXKCHHS K TBOPIIAM HAYKU M TEXHUKH, OTHOIICHUS K (PU3HKE KaK
AJIEMEHTY 00I1eYeIOBEYECKON KYIbTYPBI;

* (dopMmupoBaHHE€ KOMMYHUKATHMBHOW KOMIIETEHTHOCTM B OOIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMHM, JE€THMH CTApIIETO0 M MIAJAIIErO BO3pPAacTa, B3POCIBIMHU B Mpolecce 00pa30BaTeIbHOM,
OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-HCCIIeI0BaTENbCKOM, MPOEKTHOM, TBOPUECKOW W JAPYTUX BUJOB
JEATEIIbHOCTH;

* (opMHpPOBAaHHE OCHOB 3KOJOTHYCCKOW KYJIBTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIIJICHUS, PAa3BUTHE OIBbITA JIKOJIOTHYECKH OPUEHTUPOBAHHOM pPEQIICKCUBHO-
OLIEHOYHOM M PAKTHYECKOM NEATEIIBHOCTH B KU3HEHHBIX CUTYAIUsX.

MeTanpeaMeTHble pe3yJibTaThl
OCBOGHHS OCHOBHOH 00pa30BaTelbHOI MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs BKIIIOYAIOT
c(opMHpOBaHHBIE Yy 00YYAIOIIUXCSI MEXIIPEIMETHbIE MTOHATUS U YHUBEpCAJbHbIE YUeOHbIE 1eHCTBUS
(YYI). B coorBerctBun ¢ @enepanbHbIM TOCYyIapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM
OCHOBHOT'0 0011ero 00pa3oBaHus BBIACIAIOTCS TpU Tpymnmbl Y'Y/l peryiasiTUBHBIE, TO3HABATEIbHBIE,
KOMMYHHMKaTHBHBIE.
Mesicnpeomemmvie nonamus

VYcnoBueM (GoOpMUPOBaHHS ~ MEXIPEAMETHBIX TMOHATUH (Hampumep: cHcTeMa, (axT,
3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CHUHTE3) SBJSETCA OBJIAJCHHE OOYYaIOUIMMHUCS OCHOBaMHU
YUTATENIbCKOM KOMIETEHIIMH, TPHOOPETEHNE HABBIKOB pabOThI ¢ MHPOPMAIUEH, yyacThe B IPOSKTHOM
U y4yeOHO-UCCIIeIOBAaTEeNbCKOM nesTensHOCTH. [Ipy m3ydeHunm kypca (U3MKM B OCHOBHOM IIKOJIE
o0yyJaromuecs: yCOBEpIIEHCTBYIOT IPUOOPETEHHBIE HaBBIKK paboThI ¢ MHGOpMalLKel, B TOM YHCIIe:
* CHCTEMaTHU3UPOBATh, COMIOCTABIIATh, AHAIM3UPOBATh, 0000IIaTh U UHTEPIIPETUPOBATH HH(OPMAIIHIO,
COJIEpIKaIlyoCs B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTAX;
* BBIJICJIATH [VIABHYIO U U30BITOUHYIO HH(POPMAIUIO, IPEACTABIATh HH)OPMALIHIO B CKATOW CIIOBECHOU
dbopme (B BHAC TUIaHA WM TE3UCOB) W B HAIIIIHO-CUMBOJUYECKOW Qopme (B Buue TaOIHII,
rpadMUecKux CXeM U iarpamm, KapT HOHATHI — KOHLIENTYAIbHBIX JHarpaMM, OOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JOMOJIHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbI, TEKCTHI.
ITpu sToM oOyuaromuecs: MPHOOPETYT OMBIT MPOSKTHON U y4eOHO-UCCIEN0BATEIBCKON AEATEIbHOCTH
Kak 0coObIX ¢opM yueOHOH paboThl, CHOCOOCTBYIOIIMX BOCHHMTAHUIO CaMOCTOATEIbHOCTH,
WHUIUATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIIEHHWI0O MOTHBAlMM U 3(PQPEKTUBHOCTH y4yeOHOU
nesitenbHOCTH. OHU MOJTy4aT BO3MOYXKHOCTb Pa3BUTh CIIOCOOHOCTD K pa3pabOTKe HECKOJIbKUX BAPHAHTOB
pelIeHni, K TOUCKY HECTaHIapTHHIX U HauboJiee MPUEeMJIEMBIX PELICHHH.
Pezynamusnvie YV



1. YMeHue caMoCTOSTENIbHO ONPEAeATh eI CBOEr0 00y4YeHHs], CTaBUTh U (OPMYIUPOBATH i ceOst
HOBBIC 3a7]aud B y4€0e W TMO3HABATEIBHON EATEIBHOCTH, Pa3BUBATh MOTHUBHI U HHTEPECHl CBOCU
MMO3HABATEJILHOU JeATEIbHOCTH. OQOYUaowuiics cMoxicem:

* QHAJIM3UPOBATH CYIIECTBYIOUIHNE U TNIAHMPOBATh OyayIIne 00pa3oBaTeIbHbIE PE3yIbTATHI,

* BBIJIBUTaTh BEPCHH peEIICHUs MpoOiIemMbl, (GOpMyITHpPOBATH THIOTE3bI, MPEIBOCXUINATE KOHCUHBIN
pe3yInbTarT;

* (hopmynHpoBaTh 1IENb ACSITETLHOCTU U y4eOHbIE 33/1a4i Ha OCHOBE OMPEeIEHHOM MPOOIeMBbl.

2. YMeHHe caMOCTOATEIbHO MJIAHUPOBATh MYTH AOCTHXKCHUS IIeJied, B TOM YHCIe aJbTepHATUBHBIC,
OCO3HAaHHO BBIOMpPATh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PEIIeHUs YUeOHBIX U MTO3HABATEIbHBIX 3a/1a4.
Obyuarowuiics cmoodicem:

* 000CHOBBIBATh M OCYLIECTBISTH BBIOOp HambOosee 3PPEKTHBHBIX CHOCOOOB pEIIeHUS YYEOHBIX H
MO3HABATENIbHBIX 33/1a4;

* ONpeAeIsTH/HaXOAUTh, B TOM YHCIE M3 TNPEAJIOKCHHBIX BapUaHTOB, HEOOXOIUMBIC NIEHCTBUSA B
COOTBETCTBUHM C Y4eOHO-TIO3HABATEIbHOW 3aJaueil, aJlrOpuTM HX BBIIOJHEHUS; MOTCHIIMAIbHBIC
3aTpyJHEHHS MPU PEIICHUH Y4eOHO-TI03HABATEIbHOM 3a/1a4M, CPEJICTBA AJIsl UX YCTPAHEHUS;

* COCTaBIIAITH IIaH PEIICHUs TPOOIeMBbI (BBIMIOHEHUS IPOEKTa, MPOBEICHUs] Y4eOHOTO HCCIIeI0BaHuU );
* OMUCHIBATH CBOU OMBIT, OOPMIISiS €ro JUIsl Mepeiadl IPYTUM JIOSM B BHJI€ TEXHOJIOTUU PELICHUS
MPAaKTUYECKHX 3a/1a4 OTPEICIEHHOTO KIIAcCa;

* [UTAHUPOBATh U KOPPEKTHPOBATH CBOIO WH/IWBUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JCHCTBHUS C IUIAHHUPYEMBIMH DPE3yJbTaTaMH, OCYHIECTBISATH KOHTPOIb
CBOCH JIeSITETbHOCTH B MPOIIECCE TOCTHXKEHUS pe3yabTara, ONpeAesaTh CocoObl JeHCTBUI B paMKax
MPEIJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICWCTBUS B COOTBETCTBUHU C
M3MEHsIoIeNcs cutyanueil. Ooyuarowuiica cmoicem:

* ONpENENATh COBMECTHO C MEJaroroM M CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEPUHU OLICHKHU CBOEH y4eOHOM eaTeIbHOCTH, CHCTEMAaTU3UPOBATh UX;

* OTOMpaTh MHCTPYMEHTHI JIJISl OLICHUBAHUS CBOEH JEATEIHbHOCTH, OCYIIECTBIATh €€ CAMOKOHTPOJIb B
pamKax MpeayioKeHHbIX YCIOBUIM U TpeOOBaHUI;

* OIICHUBATh CBOIO JICATEIBHOCTh, APTYMEHTHPYS MPHUYMHBI JOCTHKCHHS WIH OTCYTCTBHS
TUTAHUPYEMOTO pe3yIbTaTa;

* HAXOJUTh JIOCTATOYHBIE CPEICTBA ISl BBITIOJTHEHUS YYEOHBIX JEHCTBUI B M3MEHSIOMICHCS CUTYAIHH
W/WJH TIPU OTCYTCTBUU TUTAHUPYEMOTO pe3yibTaTta;

* BHOCHTh KOPPEKTHBBI B TEKYIIYIO JIEATEIHHOCTh HA OCHOBE aHalM3a M3MEHEHHH CUTYaIlluu IS
MOJTyYEHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ynbTara;

* CBEpSATH CBOU JICHCTBUS C LIEBIO U MPU HEOOXOJMMOCTH UCTIPABISAThH OIIMOKH CAaMOCTOSATEIHHO.

4. YMeHue OleHUBaTh MPABWIBHOCTH BBHINOJIHEHUs Y4eOHOH 3a1aun, cOOCTBEHHbIE BO3MOXKHOCTU €€
pereHust. O6yyarowuiicss cModxcem:

* OTIPE/ICISITh KPUTEPHH MTPABUIILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUS YIeOHOU 3a/1a4H;

* AaHAJTM3UPOBATH K 0OOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS [T BBITTOJTHEHUS
yueOHOM 3a1auu;

* CBOOO/IHO TOJIb30BaThCSl BHIPAOOTAHHBIMU KPUTEPUSIMU OIEHKA M CAMOOIICHKH, UCXOMAS U3 LENH H
UMEIOIINXCS CPEJCTB, pa3iinyas pe3ysibTaT U COocOObI JeCTBUM;

* OIICHMBATh MPOJYKT CBOCH IEATENHHOCTH MO 3aJaHHBIM W/WIH CaMOCTOSTENLHO OMpeNe€HHBIM
KPUTEPHSIM B COOTBETCTBUU C LENBIO JESITEIHHOCTH;

* (puKkCcUpoOBaTH M AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeNIbHBIX PE3YyIbTATOB.

5. BrmageHune OCHOBaMH CaMOKOHTPOJIS, CAaMOOIICHKH, TPHHATHS PEIIEHHH ¥ OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpa B yU€OHOW ¥ MO3HABATEIBHON IeATeNbHOCTU. O0YUarouuticsi CMO*Cem:



* Ha0moaTh W aHAJIM3UPOBATH COOCTBEHHYIO YyUe€OHYI0 M TI0O3HABATEIBHYIO JEATEIBHOCTh U
JEeSITebHOCTh IPYTUX 00y4YaIONINXcs B MPOLIECCE B3aUMOTIPOBEPKHU;

* COOTHOCHTH peaJbHBIE ¥ IUIAHUPYEMBIC pe3yJIbTaThl WHIUBUAYATbHOW 00pa3oBaTEelbHOMN
JEeSTEIbHOCTH U JCTIaTh BBIBOIBL;

* CAaMOCTOSITEIILHO ONPECNIATh IPUYUHBI CBOETO yCIIeXa WM HEycleXa U HaXOJUTh CIOCOOBI BBIXOAA
U3 CUTYallUu HEYCIIexa,

* PETPOCIIEKTUBHO OINPEAETAThH, KaKue JEHCTBUS 10 PEIICHUI0 YueOHOW 3a7aun WM IapaMeTphbl 3TUX
JEHCTBUI MPUBEIH K MOITYYCHUIO UMEIOIIErocs MPOIyKTa Y4eOHOM e TeIbHOCTH.

Io3znasamenvuvie YVJ[

1. VYMmenue ompenensTh TOHATHSA, CO3AaBaTh OOOOIICHMS, yCTaHABIWBAThL  AHAJIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSTEIbHO BHIOMpATh OCHOBAaHUS W KPHUTEPUU I KiaccU(UKAIHH,
YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3AKIIOUCHUE
(MHIYKTUBHOE, JETYKTUBHOE, [10 AaHAJIOTUH) | JIeJIaTh BBIBOJLL. OO0YUaAiowuiics CMONCEM.:

* O0bEeNUHATH MpEeAMEThl M SBJICHHS B TPYNNbl IO ONpeAeNEéHHBIM IpPU3HAKaM, CpPaBHUBATH,
KJaccuuIupoBarh ¥ 000011aTh (DaKThI U SBIICHNUS,

* BBIACIIATH SIBJICHUE U3 OOIIETro psija JPYyTrux sSBJICHHUI,

* OIpEAETATh 00CTOATENHCTBA, KOTOPBIE MPEIIECTBOBAIM BOSHUKHOBEHHUIO CBSI3U MEXKY SBICHUSIMU,
BBISIBJISTH MIPUYIMHBI U CIICJACTBHS SIBIICHUI;

* CTPOHTH PacCyKJIEHUE OT OOIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM M OT YACTHBIX SIBIICHUH K
O0IIMM 3aKOHOMEPHOCTSIM;

* M3JIaraTh MOJYICHHYIO HH(POPMAIUIO, HHTEPIPETUPYS € B KOHTEKCTE PEIIaeMOil 3a/1a4u;

* CaMOCTOSITENIBHO YKa3bIBaTh HA HH(POPMAIIUIO, HYKIAIOLIYIOCS B IPOBEPKE, IpeiaraTh U MIPUMEHSTh
croco0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIIHH;

* OOBSICHATH SIBICHUS, MPOLIECCHI, CBSI3M M OTHOIICHHUSA, BBISBISEMbIE B XOJI€ MO3HABATEIBHON U
UCCIIEIOBATENLCKON NEeATENbHOCTH (IPUBOAUTH OOBSICHEHHE C M3MEHEHHEM (POpPMBI MPEACTaBICHUS;
OOBSCHSATSH, NETANU3UPYS UK 0000111as1; O0OBSACHATH C 3aIaHHON TOUKH 3PEHUs);

* BBISBJISITh M HA3BIBATh NPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCIIE BO3MOXKHBIC/HaH00JIee BEPOSITHBIE
MPUYMHBI, BO3MOXHBIC TIOCIICJCTBHS 33JJaHHON NMPUYUHBI, CAMOCTOSTEIIEHO OCYIIECTBIISS IPUIUHHO-
CJIEICTBEHHBIN aHAJIN3;

* JIeNIaTh BBIBOJ] Ha OCHOBE KPHTHUYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PCHUS, MOATBEPKIATh BBIBOJI
COOCTBEHHOM apryMeHTallel WM CaMOCTOSTENbHO OMy4YEeHHBIMU JAaHHBIMHU.

2. YMeHHe co03/1aBaTh, MPUMEHSATh U MPeoOpa30oBbIBATh 3HAKH U CHMBOJIBI, MOJEIH U CXEMBI s
pelieHrs yueOHBIX U MMO3HABATENbHBIX 3a/1a4. OO0yUaronuiicss CMOXKET:

* OMpeNeNATh JIOTMUECKHE CBSI3M MEXIy IMpeAMEeTaMd H/WIM SBICHUSMH, 0003HAuYaTh JaHHBIC
JIOTUYECKHE CBSI3U C IIOMOIIBI0 CHMBOJIOB U 3HAKOB B CXEME;

* cOo3/1aBaTh aOCTPAKTHBIA WJIM PeabHBIN 00pa3 mpeaMeTa W/WiIH SIBJICHUS, MOJIETh/CXeMY Ha OCHOBE
YCIIOBUH 3aJjauy U/WIIH criocoba e€ peleHus;

* CO3/1aBaTh BepOAbHBIC, BEIMISCTBEHHBIC H HHPOPMAITMOHHBIE MOJICIIH C BBIJCIICHUEM CYIIESCTBEHHBIX
XapaKTePUCTHK 00BEKTA JIJIS OMPEIeTICHHsI CIIoco0a pelieH sl 3a/1a4i B COOTBETCTBHH C CUTYaIUeH;

* TpeoOpa3oBHIBATH MOJAENTU C IIeNIbI0 BBISIBICHHUS OOIIMX 3aKOHOB, OIPEACSIONINX JIaHHYIO
MpPeIMETHYIO 00J1acTh;

* MEpPEeBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI) HWH(MOpMALUI0 U3 TpadUuecKoro WU
(dhopMar30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE  HA00OPOT;

* CTPOHUTH CXEMY, AITOPUTM JICHCTBHS, JIOKa3aTelIbCTBO (MPsIMOE, KOCBEHHOE, OT IPOTHBHOTO),
WCIIPABIIATH WJIM BOCCTAHABJIMBATH HEM3BECTHBIA paHee aTOPUTM Ha OCHOBE MMEIOIIETOCs 3HAHUS 00
00BEKTE, K KOTOPOMY IMMPUMEHSIETCS AJITOPHUTM;



* AaHATU3UPOBATH/PEIICKCHPOBATH OMBIT Pa3pa0O0TKHU U peasn3alliu yueOHOTO TPOEKTa, UCCIICIOBAHUS
(TeopeTHUYECKOro, SMIIMPUIECKOT0) Ha OCHOBE MPEATIOKEHHON MPOOIEeMHON CUTYAINH, TTIOCTaBICHHON
LEJIN W/WITY 3aJaHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3ysbTaTa.

3. CMBICIIOBOE UTEHHE.

Obyuarowuiics cmoodicem:

* HaXOJIUTh B TEKCTe TpeOyemyro nH(opMalnio (B COOTBETCTBUU C LIETSIMU CBOCH JESATEIbHOCTH);

* OPUEHTUPOBATHCS B COJEPKAHUM TEKCTA, IOHMMATh LIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATh
TEKCT;

* yCTaHaBJIMBaTh B3aHMOCBS3b OMHCAHHBIX B TEKCTE COOBITHI, SBJICHHI, MPOIECCOB, PE3IOMUPOBATD
TJIABHYIO UCI0 TEKCTa, KPUTHUYECKH OIICHUBATh €T0 CoAepKaHue u Gopmy.

4. ®opMupoBaHUE U Pa3BUTUE FIKOJIOTMUECKOTO MBIIIJIEHHS], YMEHUE IPUMEHSTH €r0 B I03HABATENIbHO,
KOMMYHHUKAaTHBHOH, COLMAIBHOW TpaKTHUKE W MpodeccHoHalbHOW opueHTanmu. Obyuarowutics
cmoocem.

* aHAJIM3UPOBATH BIMSHHUE SKOJIOTHUYECKUX (aKTOPOB Ha cpely OOUTaHHUS KUBBIX OpPraHU3MOB;

* IPOBOAUTH IPUUMHHBIN U BEPOATHOCTHBIN aHAJIU3 KOJIOTMUYECKUX CUTYalU;

* IPOrHO3UPOBATh U3MEHEHUS CUTYallMH IIPU CMEHE JeUCTBUSA OJHOr0 (haKTopa Ha JACWCTBUE IPYroro
(dakTopa;

* pacnpocTpaHsATh SKOJIOIMYECKHE 3HAaHUS M Yy4YyacTBOBaThb B IPAKTUYECKUX JejaX IO 3alluTe
OKpY>Kalolleu Cpeibl.

5. Pa3BuTue MOTMBallMM K OBJAJACHUIO KYJbTYPOW AKTUBHOI'O HCIIOJIB30BAHUS CIOBAPEN M JIPYrUX
MOUCKOBBIX crcTeM. OOyJaronuics CMOXKET:

* OIpENENITh HEOOXOIMMBIE KIIFOUEBbIE TIOMCKOBBIE CII0BA U 3aMIPOCHI;

* OCYILECTBIIATh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMH ITIOMCKOBBIMH CUCTEMAMH, CIIOBAPSIMU;

* COOTHOCHUTb IOJYYEHHBIE PE3YyJIbTaThl IOUCKA CO CBOECU JIE€ATEIbHOCTBIO.

Kommynuxamuenvie YVJ[

1. YMeHnue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO MU COBMECTHYIO JEATEIBHOCTh C YYUTEIEM U
CBEpPCTHHKAMHM; pabOoTaTh WHIAMBUAYAIbHO W B TpYIIE: HAaXOJUTh OOIlee pelleHHWe U pa3peliaTh
KOH(DIMKTHI HA OCHOBE COTJIaCOBAaHUS MO3UIMH U yuéTa HHTEpECcoB; (HOPMYIHpPOBaTh, ApryMEHTHPOBATh
W OTCTaWBaTh CBOE MHEHHUE.

Obyuarowuiics cmocem:

* MPUHUMATh MO3UIINIO COOECeTHNKA, Pa3INyaTh B €r0 peur: MHEHHE (TOUYKY 3pPEeHHU), J0KAa3aTeIbCTBO
(apryMeHTsI), (paKThl, THIIOTE3bI, AKCHOMBI, TEOPHUH;

* CTPOUTH TO3UTHBHBIC OTHOIICHHUS B MIpoliecce Y4eOHOI 1 Mo3HaBaTENbHON AeITeTbHOCTH;

* KOPPEKTHO M AapryMEHTHUPOBAHHO OTCTAaMBATh CBOIO TOYKY 3PEHUS, B AUCKYCCHUU BBIJIBUIaTh
KOHTPAapryMeHTHI, iepedpa3upoBaTh CBOK MBICIb;

* KPUTUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHMIO, IPU3HABATH OIIMOOYHOCTh CBOETO MHEHUS (€cin
OHO TaKOBO) ¥ KOPPEKTHUPOBAThH €T0;

* Ipe/JiaraTh albTEePHATUBHOE PEllIeHNE B KOH(QIUKTHON CUTYalUH;

* OpPraHU30BBIBATh YU€OHOE B3aMMOJICHCTBHUE B TPYIIE (ONPEaeNsSITh 00IINe IIeNH, pacpeesiTh POy,
JIOTOBApUBATHCS APYT C IPYTOM HU T. II.).

2. YMeHHe 0CO3HaHHO UCTOIb30BaTh PEUYEBhIE CPEACTBA B COOTBETCTBUH C 33/1a4€ii KOMMYHUKAIIMH IS
BBIPQOXXEHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEW, Ui TUIAHUPOBAaHUS U PETYISIHH CBOEH
NEATEeIbHOCTH; BIAJICHUE YCTHOW W TMHUCBMEHHOW PEYbI0, MOHOJOTHMYECKOW KOHTEKCTHOM pEYbIo.
Obyuarowuiics cmodicem:.

* 0TOMPATH U UCTIOJIB30BATh PEUEBbIE CPECTBA B MPOI[ECCE KOMMYHUKAILIUU C IPYTUMHU JObMU (AHATIOT
B [1ape, B MaJIoH IpyIIe u T. 11.);



* MPEJICTABIATh B YCTHOW WJIM MTUCbMEHHOU (popMe pa3BEPHYTHIN TJIaH COOCTBEHHOM JIEATEILHOCTH;

* BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKIEHHE) M 3ampaliuBaTh MHEHHE TapTHEPA B pamMKax
JMaJiora;

* IPUHUMATh PEIICHHUE B XO/1€ AMAJIOra U COrJIaCOBBIBATH €T0 ¢ COOECETHIUKOM;

* HCIIOJIb30BaTh BepOalbHBbIC CPEACTBA (CPEICTBA JIOTHUECKOW CBSI3M) ISl BBIJCIICHHSI CMBICIOBBIX
OJIOKOB ~ CBOEro  BBICTYIUICHHS, HeBepOalbHBbIE CpeACTBA WM  HAlJIAJHbIE  MaTepualbl,
MOITOTOBJICHHBIE/OTOOPAaHHBIE MOJI PYKOBOJICTBOM yUHUTEIIS.

3. @opmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (nanee — UKT). Obyuarowuiicss cmooicem:

* [IeTICHANPABICHHO UCKATh U UCIOJIb30BaTh WH(OPMAIMOHHBIE PECYPChI, HEOOXOIUMBIC JIJIsl PEIICHHUS
y4eOHBIX U MPAKTUYECKUX 3a/1a4 ¢ momolIsio cpencts UKT;

* BBIJICJISITh HHPOPMAIIMOHHBIN aCTIeKT 3aa4H, OTIEPUPOBAThH JaHHBIMHU, UCTIOJIB30BATh MOJICIh PEIICHUS
3a/1a4y;

* UCTIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH (BKIIFOUYAs BHIOOD aJ€KBAaTHBIX 3a/1a4e HHCTPYMEHTAIbHBIX
MPOrpaMMHO-AINIMAPaTHBIX ~ CPEJACTB M CEPBHCOB) JUid  pelieHuss  HUHQPOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHCIIC BBIYMCIICHUS, HATUCAHUs JOKIAA0B, pedepaTos,
CO3JaHusl NIPE3CHTALUN U Jp.;

* c03/1aBaTh UHPOPMALMOHHBIE PECYPCHI PA3HOTO THIIA M JUTS Pa3HBIX ayTUTOPHIA, COOIIOATh MTpaBUiIa
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

IIpenmeTHble pe3yabTaThl
Buinycknuk nayuumca:

e coOmonaTh mpaBuia 0€30MAaCHOCTH M OXPaHBI TpyAa Ipu paboTe ¢ ydeOHBIM M J1a0OpaTOPHBIM
o0opynoBaHUEM;

® [IOHMMaTbh CMBICI OCHOBHBIX (DU3MYECKHX TEPMHUHOB: (hPU3MYECKOE Teo, (PU3NYECKOE SBIEHUE,
¢u3nueckas BeJIMUMHA, €IMHULIBI U3MEPEHUS;

® pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh HpPU MOMOIIM (PU3MUYECKUX METOJIOB;
aHAJIN3MPOBATh OTIEIIBHBIE JTaIlbl MPOBEACHUS UCCIEN0BAaHUN U MHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOICHUH U OILITOB;

® CTaBUTH OMBITHI MO MCCIEJOBAHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOMCTB Ten Oe3
UCIOJb30BaHUS TPSMBIX H3MEpPEHU; mpu 3ToM (opMynupoBaTh npobiiemy/3agady y4eOHOro
AKCIIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEMJIOKEHHOTO O0OpYHOBAaHHUS;, MPOBOJAUTH OMBIT U
(hopMyIIHpOBaTh BHIBOJIBI.
[Tpumeuanue. [lpu npoBeaeHun ucciaenoBaHus (U3NYECKUX SIBICHUN U3MEPUTEIbHBIE MPHUOOPHI
MCIOJIb3YIOTCS JIUIIb KaK JaTYUKH U3MEPEHUs] PU3NYECKUX BEMYMH. 3alUCH MOKa3aHUI NpSIMbIX
M3MEPEHUH B 3TOM Cilyyae He TpeOyeTcs.

® [IOHUMAaTh POJIb FKCIIEPUMEHTA B IOJy4YEHUU HAYYHOU UH(OpMaIuy;

®  [IPOBOJUTH HPsSMbIE U3MEPEHUs (PU3MUECKUX BEIUYMH: BpEMsl, pacCTOsIHME, Macca Teja, 00beM,
CWJIa, TeMIiepaTrypa, aTMoc(epHoe AaBlieHHE, BIIAXHOCTh BO3/AyXa, HANpsyKEHUE, CUila TOKa,
paauanvoHHbIA QOH (C UCIOIB30BaHUEM JIO3UMETPA); IPU 3TOM BBHIOMpATh ONTUMAJIBHBINA CIIOCO0
M3MEPEHMS U MCIOJIB30BaTh MPOCTEHIINE METO/IBI OLIEHKH NOTPENIHOCTEH N3MEPEHMII.
[Tpumeuanue. Jlrobass yueOHast mporpaMMa JOJDKHA OOecleuyuBaTh OBJAJCHUE MPSIMBIMU
M3MEPEHUSMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETUYHH.

® MPOBOJAUTH HCCIEAOBAHHWE 3aBUCHMOCTEW (PU3MUECKUX BEIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX
U3MEpEeHUil: MpHU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PE3yIbTAThl IMOJy4YEHHOU



3aBHCUMOCTH (DU3NYECKHUX BEJIMYHMH B BUJIE TaOIHIl M rpadUKOB, AeIaTh BHIBOJIBI 10 PE3YIIbTaTaM
HCCIEIOBAHUS;

IIPOBOJIUTH KOCBEHHBIC M3MEPCHHS (PU3MUCCKUX BEIIMYMH: IIPH BHIMOJHEHHH H3MEPEHUI COOMpaTh
OKCICPUMCHTAIBHYIO YCTAHOBKY, CIIE€AysS IPEIIOKEHHON HHCTPYKIUH, BBIUUCIIATH 3HAYCHHE
BEJIMYMHBI ¥ aHAIM3UPOBATH MMOJTyUYCHHBIE PE3YJIbTAThI C YYETOM 3alaHHON TOYHOCTH U3MEPCHUH;
aHAJM3UPOBATh CUTYAlMH MMPAKTHKO-OPUCHTHPOBAHHOIO XapakTepa, y3HaBaTh B HUX IPOSIBICHHE
U3YYEHHBIX (GU3UUIECKUX SBICHUIN UM 3aKOHOMEPHOCTEH M IIPUMEHSTH HMEIOIINECS 3HAHUS IS UX
OOBSICHEHMS;

[MOHMMATh MPUHIMIIBI ACHCTBUSA MAIWH, HPUOOPOB M TEXHHYECKHX YCTPOWCTB, YCIOBHS HX
0€3011aCHOT0 MCIIOIB30BAHMS B IIOBCEAHEBHON KU3HU;

MCIIO0JIb30BATh MPU BBIMOJHEHUH YUEOHBIX 3314 HAYYHO-TIONYJSIPHYIO JTUTEPATypy O QU3HICCKUX
SIBIICHHSIX, CITPABOYHbIE MaTepHalIbl, pecypchl IHTEpHET.

BblnyCKHllK noJiyuum 603MONCHOCHb HAYUUMbCA?

0CO3HABAMb YEHHOCb HAYYHBIX UCCIe008ANUL, PONb PUIUKU 8 paACUUPeHUY npeoCcmasieHul 0o
OKpYydHCaloujem mMupe u ee 6Kad0 8 YIyuuleHue Kaiecmed HCUusHil,

UCNONIb308AMb  NPUEMbl  NOCMPOEHUsl  Qusudeckux Mmooenel, Hnoucka u @OOoOpMyIUposKu
00KA3amenbCme GblOBUHYMbBIX 2UNOMe3 U Meopemuieckux 6bl60008 HA OCHO8e IMNUPUYECKU
VCMAHOBIEHHBIX PaKmMos,

CpasHuBamv MOYHOCMb UMEPEeHUs QUIUYECKUX GeNUYUH NO GelUYUHE UX OMHOCUMENbHOU
no2peutHocmu npu NPoeedeHUY NPAMbIX USMEPEHU,

CaMOCMOoAMenbHO Npo8OOUMb KOCBEHHbIE UBMEPEHUs U UCCIe008aHUS (UUUECKUX BENUYUH C
UCNONIL308AHUEM PA3IUYHBIX CNOCOO08 USMEPEHUs (QU3UUECKUX 6elUYUH, 8blOUpamv cpeocmed
UMepeHusi ¢ yuemom HeoOXO00UMOU MOYHOCMU U3Mepenull, 000CHO8bl6amb 6b100p Ccnocobda
uzMepeHusl, a0eK8amHo20 NOCMAsIeHHOU 3a0ade, NPO8oOUMb OYEHKY 00CHOBEPHOCHIU NOTYYEHHBIX
pe3yibmamos;

BOCHPUHUMAMY UHDOPMAYUIO PUIULECKO20 COOEPIHCAHUSA 8 HAYUHO-NONYAAPHOU Jumepamype u
cpeocmeax Maccogou UuHgopmayuu, Kpumuuecku OYeHU8amv NOAYYEHHYI0 UHpopmayuio,
aHanu3Upys ee cooepaicanue u OaHuvlie 00 UCMOYHUKe UHDOpMayul,

coz0asamb cobcmeennblie NUCbMeHHble U YCMHble COOOUWEHUs. O PUIUUECKUX AGNEHUAX HA OCHO8E
HeCKONbKUX UCTNOYHUKO8 UHDOPMAYUY, CONPOBOHCOAMb 8bICIYNIeHUe npe3enmayuetl, yuumléas
0CcObenHOCMU ayOUmopuU c8epCMHUKO.

MexaHnnueckue siBJEeHUS
Buinycknuk nayuumcs:

pacro3HaBaTh MEXaHUUYECKHE SIBICHHUS M OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHWW OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS NPOTEKAHUS ITUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE IBH)KECHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHEUHOE IBUKEHNUE, OTHOCUTEIBHOCTD MEXAHUYECKOTO
JBUKEHUS, CBOOOJHOE TMaJeHUE Tel, PaBHOMEPHOE JBI)KEHHE II0 OKPYKHOCTH, HHEPIIHS,
B3aUMOJIEVICTBUE TEN, PEAKTUBHOE IBUKEHHUE, IIEPEIAYa TABJIECHUS TBEPIABIMHU TEIAMU, )KUIKOCTIMU
U razamu, aTtMochepHOe aBJICHHE, IUIABaHWE TEJ, PaBHOBECHE TBEPABIX T, HMEIOIINX
3aKpEIICHHYIO OCh BpallleHHs, KojebaTenbHOoe ABMKEHNE, PE30HAHC, BOJTHOBOE JIB)KEHUE (3BYK);
ONKCHIBATh HW3YYCHHBIE CBOWCTBA TN W MEXaHWYECKHE SBJICHHS, HCIONb3Ys (U3HUECKUe
BEeJIMYMHBI: TYyTh, MEpPEeMEIIEHUE, CKOpPOCThb, YCKOpEHHEe, Mepuoj oOpaileHus, macca Tena,
IJIOTHOCTDH BEIECTBA, CUjia (Cuja TSKECTH, CUjla YIPYrOCTH, CHJIa TPEHHUS), 1aBJIeHUE, UMITYJIbC
Tella, KHHEeTUYECKasi dHEPTUs, MOTCHIIMAIbHAS SHEPIHs, MEeXaHWdyeckas padoTa, MeXaHHYecKas
MotnrHocTh, KITJ] mpu coBepiiieHnn paboThl ¢ HCIIOJIb30BAaHUEM MPOCTOTO MEXaHW3Ma, CHUjla TPEHHUS,



aMIUTUTY/a, TIEPUOJ] U 4acToTa KoJeOaHul, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPAaHEHMS; IIPU
OIMCaHWHU MPABWILHO TPAKTOBATh (PU3NYECKUNA CMBICT UCIIOIb3YEMBIX BEIIMYHMH, UX 0003HAYCHHUS
U MHULBI U3MEPEHHsI, HAXOJUTb (POPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (PU3NUECKYIO BEIMUYUHY C
JAPYTUMH BEJTMYUHAMHU, BBIYUCIIATH 3HAYCHUE (PU3NUIECKOI BETMUNHBL;

aHAJIM3UPOBaTh CBOMCTBA TEJ, MEXAHWYECKHUE SIBIICHHS M IPOLIECCHI, MCIONIB3Ys (U3NYECKHe
3aKOHBI: 3aKOH COXPAaHEHHUsI SJHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUs, IPUHIUII CYIIEPIIO3ULIUN CUIT
(maxoxzaenue paBHojeucTBytomei cwibl), I, II m II 3akonsl HprloToHa, 3aKOH coXpaHeHUS
uMIyJbca, 3akoH I'yka, 3akoH Ilackand, 3akoH Apxumena; IpU 3TOM pa3iMyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKCHUE;

pa3nuyaTth OCHOBHBIE TPU3HAKK HW3YYEHHBIX (U3MUYECKUX MOJENIeH: MaTepuaibHas TO4YKa,
MHEpLUaIbHasl CUCTEMA OTCYETA;

pelaTh 3a1a4u, UCHOJb3ys (pU3HMUecKue 3aKOHbI (3aKOH COXPAHEHUS! SHEPIUHU, 3aKOH BCEMHUPHOI'0
TAroTeHus, npuHuun cynepnosuuu cwi, I, II m III 3axkonsl HeroTOHA, 3aKOH COXpaHEHMs
UMIyNbca, 3akoH ['yka, 3akoH [lackans, 3akon Apxumena) v popmMyisl, CBA3bIBAIOIINE (prU3HUECKHe
BEJIMYUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIECTBa, CHUJIA, JABJICHUE,
UMIIYJIbC TeJla, KUHETHYecKas »SHeprus, NOTEHIHadbHas »JHEeprus, MeXaHudeckas pabora,
MexaHudeckass MomHocTb, KIIJ[ nmpocroro Mmexanusma, cuiia TpeHUsI CKOJIbKEHUs, KO3 puuueHT
TpPEeHHUs, aMIUIMTyJda, MEepuoJ M dYacToTa KojeOaHWil, AJuMHA BOJHBI M CKOPOCTh €€
pacrpocTpaHeHMsI): Ha OCHOBE aHaJM3a YCJIOBUS 3aJauy 3allUChIBaTh KPaTKOE yCIOBUE, BBIJEIATh
¢bu3nvecKre BeTMIUHBI, 3aKOHBI B (HOPMYJIbI, HEOOXOIMMBIE IJIsl €€ PEUICHHUS, TIPOBOAUTH PACUEThI
Y OLEHUBATH PEATHHOCTDH MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETMIUHBL.

Bbll’lyCKHuK noJiyuum 603MONHCHOCHb HAYHUUMDbBCA?

UCNONL306AMb 3HAHUSL O MEXAHUYECKUX SBNeHUX 8 NOBCEOHEBHOU JCU3HU Ol obecneveHus
bezonacnocmu npu oopawjeHuu ¢ npudOPaAMU U MEXHUYeCKUMU YCMPOUCMEamu, OJisl COXPaAHeHUs
300p08bsl U COONOOEHUST HOPM IKOJ02UHUECKO20 NOBEOCHUsl 8 OKpYyycalowel cpede;, npusoouniv
npuMepsbl NPAKMUYecKoe0 UCHONb308AHUAL DUBULECKUX 3HAHULL O MEXAHUYeCKUX ABNeHUsx u
QuzuuecKux 3aKOHAX; NpuUMepbl UCHOIL30BAHUSL BO300HOBNIAEMbIX UCMOYHUKOS IHEepIUl;
9KOJI02UYECKUX NOCTEOCMBULL UCCE)08AHUSL KOCMUYECKO20 NPOCMPAHCME;

Paziuuams Spanuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeobWull xapakmep
@PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEeXAHUYeCKOU dHepeuu, 3AaKOH COXPAHeHUs
UMNYTIbCA, 3AKOH 8CEMUPHO20 MACOMEHUSL) U OCPAHULEHHOCTb UCHONb308AHUsL YACTIHBIX 3AKOHOG
(3axon I'yka, Apxumeoa u op.);

HAxo0ums a0eKk8amHuyto NPedoHCeHHOU 3a0aye Qu3UUecKyo MoOelb, paspeuams npoodiemy Kaxk
Ha OCHOBE UMEIOWUXCS 3HAHUU NO MeXAHUKe C UCHONb308AHUEM MAMeMamuiecKko2o annapamd,
Max u npu NOMOWU Memoo08 OYEHKU.

TenjoBble ABJIEHUS
Buinycknuk nayuumcs:

pacro3HaBaTh TCIJIOBLIC ABJICHUA U 00BACHATHL Ha 0a3ze UMCHOIIUXCS 3HAHWM OCHOBHBIE CBOMCTBA
HJIN YCJIIOBHUA NPOTCKAHUSA 3TUX SIBIICHMIA: I[I/I(l)(l)y3l/lﬂ, W3MEHEHHE 00beMa Tel IIprU HArpCBaHUU
(OXJ'Ia)KI[eHI/II/I), OoJIbIIIas COKUMAEMOCTh ra3oB, Majasad CXXHUMAaCMOCTb X(HHKOCTCﬁ " TBEPABIX TCII;
TCIUIOBOC PABHOBCCUC, HCIAPCHUC, KOHACHCANHA, IUIABJICHUC, KPUCTAJJIM3alud, KHUIICHUC,
BJIQXKHOCTb BO3aAYyXa, pPa3IM4YHBIC CIIOCOOBI TCIIoNnEpeaadun (TCHJ’IOHpOBO}IHOCTB, KOHBCKII WA,
I/I3J'Iy‘-IeHI/Ie), arperaTHbIC COCTOSAHHA BEIICCTBA, ITOTJIOMICHUEC SQHEPTUX ITPHU UCITAPECHNUHU Y KUAKOCTH U
BBIJICJIICHUEC €€ IIPU KOHACHCAIIUU ITapa, 3aBUCUMOCTb TECMIICPATYPhI KUIICHUA OT JaBJICHH,

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TE€JI U TEILIOBEHIC SABJICHUS, UCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IC BCIIMYHUHBI:



KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS DHEPrUs, TEMIIEpaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA,
yJelbHas TEeIJIoTa IUIABJICHUS, YAeIbHas TeIUIoTa Mapoo0pa3oBaHus, yAeIbHAas TEIIOTa CTOPAHUS
TOILIMBA, KOA(PPUIIMEHT MOJE3HOTO JICHCTBUS TEIUIOBOTO JIBUTATEINS; MPU ONHCAHUH TPABHIILHO
TPaKTOBaTh (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €JUHUIIBI U3MEPEHHUS,
HaXoAuTh (OPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU BEIMYHHAMM,
BBIUUCIIATh 3HaU€HUE (PU3NUECKON BEIINUHHBI,

AHAJIM3UPOBATh CBOMCTBA TEJI, TEIUIOBBIE SBJICHUS U NIPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE MTOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUYEHHMS O CTPOCHMHU BEIIECTBA U 3aKOH COXPAHECHHUSI DHEPIUH;

pa3nuyaTth OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJEIEH CTPOSHHS Ta30B, )KUIKOCTEH 1
TBEPABIX TEII,

IIPUBOAUTH MPUMEPHI IPAKTUYECKOI0 MCII0JIb30BaHMsl (PU3MUYECKUX 3HAHUN O TEIIOBBIX SIBJICHUSX;
pelaTh 3a7ayy, MCIOJIb3Ysl 3aKOH COXPAaHEHMsI HEPruU B TEIUIOBBIX Hpoleccax u (OpMyIbl,
CBsI3bIBalOIME (U3NYECKHE BEIMYMHBI (KOJMYECTBO TEIJIOTHI, TeMIepaTypa, ylelbHas
TEIUIOEMKOCTh BEILECTBA, yJelbHas TEIUIoTa IUIaBJICHUs, ylelbHas TeloTa mapooOpa3oBaHus,
yIenbHas TeIJI0Ta CrOPaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO ICHCTBUS TETJIOBOTO IBUTATEIIS):
HAa OCHOBE aHaJM3a YCIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3MUECKHUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIJISl €€ PELICHHUS], IPOBOAUTH PACUEThl U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEIIMYHHEI.

Bbll’lyCKHllK noayuum 603MO0NHCHOCHb HAYUUMbCA:

UCNONb306AMb  3HAHUSL O MENN08bIX ABNEHUAX 6 NOBCEOHeBHOU MHCU3HU Ol obecnedenus
bezonacnocmu npu oopawjeHuu ¢ npudOPaAMU U MEXHUYeCKUMU YCMPOUCMEamu, OJisl COXPaAHeHUs
300p08bsl U COONOOEHUST HOPM IKOJI02UHLECKO20 NOBEOEeHUsl 8 OKpyJcarowel cpeoe; npusoouns
npUMEPbL IKONOSUHLECKUX NOCIeCmBUll pabomsl 0gueameinell BHymMpeHHe20 CCOPAHUsl, MENI06bIX U
2UOPOINEKMPOCAHYULL,

Paziuuamys  panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
PYHOAMEHMANTbHBIX PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs. SHEP2UU 8 MENI0BbIX NPOYeccax) u
02PAHUYEHHOCb UCTIONb308AHUSL YACHHBIX 3AKOHO8,

HAxo0ums a0eKk8amHuyo NPedoHCeHHOU 3a0aye Qu3UUecKyo MOOelb, paspeuams npoodiemy Kaxk
Ha OCHOBe UMEIOWUXCS 3HAHULL O MENJo8blX SGICHUSAX C UCNOIb30BAHUEM MAMEMAMULECKO20
annapama, max u npu ROMowu Memooo8 OYeHKU.

JIEKTPUYeCKHEe M MATHUTHBIC SIBJICHUS
Buvinycknuk nayuumces:

pacrio3HaBaThb SJICKTPOMArHUTHBIC ABJICHUS U 00BSCHSITH Ha OCHOBE NMCHOIIUXCS 3HAaHUH OCHOBHEIE
CBOMCTBA WIIM YCJIOBUS MPOTEKAHUS ITUX SIBICHUN: STEKTPHU3AIUS TN, B3aUMOJICHCTBUE 3apsIOB,
ANEKTPUYECKUN TOK M €ro AeHCTBUs (TEMIOBOE, XWMHUYECKOE, MAarHUTHOE), B3aHMMOJCHCTBHE
MarHuTOB, dJIEKTPOMarHUTHAs UHAYKIUS, 1eHCTBUE MATHUTHOTO TIOJISl HA TIPOBOIHUK C TOKOM U Ha
JBIKYIYIOCS 3apSDKEHHYIO YAaCTHILYy, JEHCTBUE DJIEKTPUYECKOTO IOJI HA 3apsDKCHHYIO YacTHUILy,
3JIEKTPOMarHUTHBIC BOJIHBI, TPSMOJIMHEHHOE PACIIPOCTPAHCHHE CBETA, OTPAKESHUE U TTPEIIOMIICHUE
CBETa, IUCIIEPCHS CBETA.

COCTaBJIATh CXEMBbI SJIEKTPHUUECKUX IIETeH ¢ MOCle0BaTeIbHBIM U MapauIeNbHBIM COSIMHEHUEM
3JIEMEHTOB, pa3linyasi YCIOBHBIE 0003HAYCHHUS YJICMEHTOB ICKTPUICCKUX Ierell (ICTOYHHK TOKa,
KITIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

WCIONIb30BaTh ONTHYECKHE CXEMBI JUIsl TIOCTPOSHUS HW300paKeHHWd B IUIOCKOM 3€pKajie Hu
coOuparotei TuH3e.

OMKCHIBATh WM3YYCHHBIE CBOWCTBA TEJI U DIEKTPOMATHUTHBIC SIBICHUS, UCIONB3Yysd (U3HUECKUE



BEJIMYMHBL: AJIEKTPUYECKUI 3apsij, cuila TOKa, JJIEKTPUYECKOE HAIpPsHKEHUE, AJIEKTPUUYECKOe
COIIPOTHBIICHHUE, YJEIbHOE CONPOTUBIICHUE BEIIECTBa, padoTa AJIEKTPUUYECKOTO MOJIsl, MOIIHOCTh
TOKa, (POKYCHOE pacCTOSTHUE M ONTHYECKAs! CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI M 9acTOTa CBETA; MPHU OMUCAHUH BEPHO TPAKTOBATH (DU3MUYECKUN CMBICI MCTIOIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS W SIUHUIIBI U3MEPCHHSI; HAXOAUTh (JOPMYIIbI, CBS3BIBAIOIINEC JAHHYIO
(buU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMHU.

aHAJIM3UPOBATh CBOWCTBA TeJl, HIEKTPOMArHUTHBIC SBJICHUS U MPOILECCHI, UCIONB3YsS (PU3NUYECKUE
3aKOHBI: 3aKOH COXPaHEHUS AMEKTPUUIECKOT0 3apsiia, 3aKkoH Oma JJis yyacTka 1enH, 3aKoH J[xoysis-
Jlenma, 3aKOH MPSMOJUHEHHOrO pPACIpPOCTPAHEHHUS] CBETA, 3aKOH OTPaXEHUS CBETa, 3aKOH
MpeIOMIIEHUsI CBETa; IMpPH H3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIPAKECHHE.

MIPUBOJIUTH MPUMEPHI MPAKTUIECKOTO UCTIONB30BAHUS (PU3NICCKUX 3HAHUHU O 3JEKTPOMATHUTHBIX
SIBIICHUSX

pemaTh 3a7auu, UCHOIb3ys (PU3NUEeCKre 3aKOHbI (3akoH OMa Ui ydacTka IenH, 3aKoH JKoys-
Jlenua, 3aKOH MPSMOJMHEHHOrO pacIpOCTPAHEHHUS CBETAa, 3aKOH OTPaKEHUs CBETa, 3aKOH
mpenomiieHus: cBeta) U (OopMylnbl, CBs3bIBaoOlUe (U3MYECKWE BEIUMYMHBI (cUlla TOKa,
ANEKTPUYECKOE HAMPSHKEHHE, DIEKTPUYECKOE COMPOTUBICHHE, YAEIbHOE COIMPOTUBJIICHHE
BellecTBa, paboTa 3MEKTPUUECKOrO MOJIs, MOIIHOCTh TOKa, (POKYCHOE PAaCCTOSIHHE U ONTHYECKas
CHJIa TUH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETA, OPMYIIBI pacyera
ANEKTPUYECKOTO COMPOTUBIIEHUS TPU I[OCIEAOBATEILHOM M NAapauIeIbHOM COEIUHEHHUH
IIPOBOJHHUKOB): Ha OCHOBE aHalM3a YCJIOBHUS 3a/ladd 3alHChIBaThb KPATKOE YCJIOBHE, BBIIEIATH
¢bu3nvecKre BeTMIUHBL, 3aKOHBI B (HOPMYJIbI, HEOOXOMMBIE IS €€ PEUICHHS, TIPOBOIUTH PACUYEThI
Y OLEHUBATH PEATHHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETMIHUHBL.

Bbll’lyCKHllK noayuum 603MO0NHCHOCHb HAYUUMbCA:

UCNONb3068AMb 3HAHUS 00 dNIEKMPOMASHUMHBIX ABIEHUAX 8 NOBCEOHEeBHOU JHCU3HU OISl 0becneyeHus.
bezonacrocmu npu oopawjeHuy ¢ npudOPAMU U MEXHULeCKUMU YCMPOUCMEAMU, OJisl COXPAHEHUs.
300p08bsl U COONOOEHUSL HOPM IKOJI02UHECKO20 NOBEOCeHUsl 8 OKpyJcarowel cpeoe; npusoouns
npuUMepbl IUAHUS INEKMPOMASHUMHBIX UZTYYEHUL HA JHCUBbIE OPSAHUSMYL,

Paziuuams panuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceobwull xapakxmep
@PYHOAMEHMANTbHBIX 3AKOHO8 (3AKOH COXPAHEHUs DJIeKMPU4ecKo2o 3apsaoa) U 02paHuyeHHOCHb
UCNONIL308AHUS YACHBIX 3aKOHO8 (3akoH Oma 0na yuacmka yenu, 3akoH ocoyna-Jlenya u op.),
UCNONL306AMb  NpUEeMbl  NOCMPOeHUsi  u3udeckux mooenetl, Noucka U  QoOpMyIUposKu
00KA3aMenbCme Bbl0BUHYMbIX 2UNOME3 U Meopemudeckux 6bl60008 HA OCHOBE IMIUPUYECKU
VCMAHOBNIEHHBIX (haKmos,

HAxo0ums a0eKk8amHuyo NPedoHCeHHOU 3a0aye Qu3UYecKyo MOOelb, paspeuams npoodiemy KaKk
Ha4 OCHOBe UMEIWUXCA 3HAHUU 00 91eKMPOMACHUMHBIX ABIEHUAX C UCNOJb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwWU Memooos8 OYeHKU.

KBanToBbIe IBJICHUSA
Buinycknuk nayuumcs:

pacro3HaBaTh KBAHTOBbIE SIBICHUS U OOBSCHATH HAa OCHOBE HMEIOUIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS TPOTEKAHMSI JTHX SBJIEHUH: €CTECTBEHHAass M HCKYCCTBEHHas
PalMOaKTUBHOCTb, O-, - M Y-U3ITy4eHHUs, BOSHUKHOBEHHE JIMHEWYATOT0 CIIEKTpa U3JTy4eHHs aToMa;
OTMCHIBATh U3yUYEHHbIE KBAHTOBBIE SIBJICHUS, UCIOIb3Ys PU3NYECKUE BEIIMYMHBI: MACCOBOE YHCIIO,
3apsI0BOE YMCIIO, IEPUO/ MOTypaciaja, SHeprus (OTOHOB; MPU OMUCAHUH MTPABIIIBHO TPAKTOBATh
(bu3MYeCKU CMBICI UCIIOJIb3YEMbIX BEJIMUMH, X 0003HAUCHHS M €IUHHIIBI U3MEPEHHSI; HAXOIUTh



(GhopMyIibl, CBS3BIBAIOLINE JAHHYIO (PM3WYECKYI0 BEIMUMHY C APYTUMHU BEIIMYMHAMH, BBIYUCIATH
3HaueHUE PU3NIECCKON BEITHUNHBI,

aHAJIM3UPOBATh KBAHTOBbIE SIBJICHHS, HCIOJIb3Ys (U3MUECKHE 3aKOHBl M TOCTYJAThl: 3aKOH
COXPAaHEHHUS YHEPTHH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS] MAaCCOBOIO
4KClla, 3aKOHOMEPHOCTH H3JIyYE€HUSI U IMOIJIOUIEHMs] CBETa aTOMOM, IIPM 3TOM pa3jinyarb
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKECHUE;

pa3nanyaTh OCHOBHBIE ITPU3HAKY TNIAHETAPHON MOJENN aToMa, HYKJIOHHOM MO aTOMHOTO S]1pa;
MPUBOJIUTH IPUMEPHI IPOSBICHUS B IPUPO/JIE U MPAKTUYECKOTO UCTIOIB30BaHUs PaAOAKTUBHOCTH,
SIEPHBIX U TEPMOSTCPHBIX PEaKIUil, CIEKTPAIbHOTO aHAIK3A.

BblnyCKHllK noJiyuum 603MONCHOCHb HAYUUMbCA?

UCNONb306AMb NONYYEHHbIE 3HAHUAL 6 NOBCEOHEBHOU JHCU3HU NpU 00pawjeHuu ¢ npudopamu u
MEXHUYECKUMU YCMPOUCMBAMU (CHeMYUK UOHUSUPYIOWUX 4acmuy, 003umemp), 015 COXPAHEeHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBLOCHUS 8 OKpYcalowell cpeoe;

COOMHOCUMb DHEPLUIO CBA3U AMOMHBIX A0ep ¢ OedeKmom Maccyl;

npuU8oOUMb NpUMepsbl GAUAHUL PAOUOAKMUBHBIX USTYYEHUN HA HCUBbLE OP2AHUZMbL, NOHUMAMDb
NPUHYUN 0eticmeust 003UMempa U paziudamy YCio8us e20 UCNONb308AHUS,

HOHUMAmMb  3KoA02U4ecKue  npobiemvl,  BO3HUKAWOWUE NPU  UCHONL30BAHUU — AMOMHbBIX
INEKMPOCMAHYUU, U NYMU PeuleHUss SMUX npooiem, nepcneKmuebl UCNOIb308ANHUS YNPABTIAEMO20
MePMOSIOePHO20 CUHME3A.

DJIeMeHTbI aCTPOHOMMH

Buinycknuk nayyumcsa:

yKa3bpIBaTh Ha3BaHMs TuiaHeT COJHEYHOM CHUCTEMBI; Pa3jinvaTh OCHOBHBIE MPHU3HAKH CYTOYHOTO
BpaleHus 3B€3/IHOTO0 HeOa, nBrkeHus JIyHel, CoslHIIA U TIJIaHET OTHOCUTEIBHO 3BE3;
MMOHUMATD Pa3INUUs MEXKY TeIHOIEHTPUYECKON U TE€OLIEHTPUUECKOI cUCTeMaMu MHPa;

Bbll’lyCKHuK noJiyuum 603MOINCHOCHb HAYUUMbCA?

VKA3b16ams 00wue cOUCMBEA U OMAUYUSL NIAAHEM 3eMHOU 2PYNNbl U NAAHEeM-2USAHMO8, MAJIbLX Mejl
Conneunoti cucmemvl U OOABWUX NIAHEM, NOIL308AMbCA KAPMOU 38€30H020 Heba npu
HAOMI00eHUsIX 36€30H020 Heba,

Paziuuams OCHOGHbIE XAPAKMEPUCTIUKU 36€30 (Dasmep, yeem, memMnepamypa) COOmHOCUMb Yeem
36€30bl C ee memMnepamypoll;

pasiudams cunomessvl O npoucxoafa)eHuu Conneunoti cucmembol.



