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Pabouyto nmporpammy cocTaBuia: JlucoBckas Cpergana BiagumupoBHa




HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢usuke ;s 10 kaacca cocraBieHa B cOOTBeTCTBHM ¢: DeepaibHBIM 3aKOHOM 00 0OpazoBanuu B Poccuiickoit deneparuu (0T
29.12.2012 N 273-®3 (pen. ot 29.07.2017)), TpeboBanusimu DenepanbHOro0 rocydapCTBEHHOTO 00pa3oBaTENLHOTO CTaHAApTa CPETHEro OOIIero
obpazoBanus (PI'OC COO); tpeboBaHUSAMH K pe3yJibTaTaM OCBOCHHs CpeHEH 00pa30BaTEIbHOM MPOrpamMMbl (JINYHOCTHBIM, METAIPEIMETHBIM,
MPEIMETHBIM); OCHOBHBIMH IOAXOJAMH K Pa3BUTUI0O W (OPMHUPOBAHMUIO YHHMBEpCANbHBIX Y4eOHbIX neictBuii (YVY]) mis cpemHero oOmiero
oOpazoBanusi, Cobmto/ieHa TpeeMCTBEHHOCTh ¢ DesiepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAapTOM OCHOBHOI'O OOILEro 0O0pa3oBaHUS;
YUUTBIBAIOTCSI MEXKIPEAMETHBIC CBSI3H, a TAK)KE BO3PACTHBIC M IICUXOJIOTUIECKNE OCOOCHHOCTH IIKOJIHHHUKOB.

Henssmu peanuzanuu OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMBI O (PU3HUKE SBISIOTCS:

® JIOCTHKCHHE BBITYCKHUKAMHU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS Kypca (DU3UKH;
[IpenycmarpuBaeTcs peleHue Caeayonmx 3agay;

e oOecreyeHre COOTBETCTBUS OCHOBHOW 0Opa3oBaTeIbHON MporpaMMbl TpeOoBaHusM DenepanbHOro rocyAapcTBEHHOT0 00pa3oBaTeIbLHOTO
CTaHJIapTa OCHOBHOT'O OOIIET0 00pa3oBaHus;

e oOecrieueHne 3(pPpeKTUBHOTO COUETaHUsI YPOUHBIX U BHEYPOUHBIX ()OPM OpraHMU3aLUHU YIeOHBIX 3aHATHH 10 (PH3HKE;

® OpraHU3aIHI0 HHTEIUIEKTYAJbHBIX COPEBHOBAHUHN, MPOEKTHON U YI€OHO-MCCIIEI0BATEIBCKON AEATEIBHOCTH;

® COIMATBHOE U YUCOHO-UCCIICIOBATEILCKOE MPOCKTUPOBAHNE, TIPOPECCHOHATBHAS OPUCHTAINS 00YJAIOIINXCS, COTPYAHHYECTBO ¢ Oa30BBIMHU
NPEINPUATHIMH, YIPEXKICHUSIMHA TPOPECCHOHATHLHOTO 00pa30BaHMsL, IICHTPAMHU MPOPECCHOHATBHOMN paboThI;

® COXpaHEeHHE U YKpeIUIeHne PU3NIeCcKOro, NCUXOJOTHUECKOTO U COIMAIBHOTO 3/I0pOBbs 00yJaromuxcs, o0ecneyeHre ux 6e30macHOCTH.

IlnannpyeMele pe3ybTaTbl OCBOCHHUS NpeaMeTa (pu3uKa

JIM4HOCTHBIE PE3YNbTATHI

e ['0TOBHOCTH M CHOCOOHOCTH K CaMOPa3BUTHIO U CaMOOOPa30BAHUIO, K OCO3HAHHOMY BBIOOPY M NMOCTPOEHHIO JaJbHEHIIEH MHAWBUIYyaIbHOU
TpaekTopuu oOpa3oBaHMsl Ha 0a3e OPHUEHTUPOBKM B MHUpe Mpodeccuii M NpodecCHOHATIBHBIX NPEANOYTEHHM, C Yy4eTOM YCTOWYMBBIX
II03HABATEJIbHBIX HHTEPECOB.

o Cq)OpMHpOBaHHOCTB OTBCTCTBCHHOI'O OTHOUICHUA K YYCHUIO; YBAXXUTCIIBHOTO OTHOUWICHUA K TPYAY.
e ChopMHUPOBAHHOCTH [EIOCTHOTO MUPOBO33PEHHUSI.
e ['OTOBHOCTB M CIIOCOOHOCTE BECTH Auajor ¢ ApyruMu JrOAbMHA U JOCTUTaTh B HEM B3aMMOIIOHUMAaHH A

MertanpeaMeTHbie pe3yJbTaThl
[Tpu n3yueHuu yueOHOro npeamera o0yyarouirecs: yCOBEpIIEHCTBYIOT MPHUOOPETEHHBIE Ha IEPBOM YPOBHE HaBBIKK pabOThl ¢ MHpOpMaUe 1
nonoyHAT ux. OHU CMOTYT PaboTaTh ¢ TEKCTaMH, IPE0OPa30BbIBATh M HHTEPIPETHPOBATH COJEPKALLYIOCS B HUX HH(POPMAIUIO, B TOM YHCIIE:




® CHCTEMaTH3UpOBaTh, COINOCTABIATb, AHAIM3UPOBaTh, OOOOINATP W HMHTEPHPETHPOBATH HH(GOPMALMIO, COAEPXKALIYIOCS B TOTOBBIX
HH(POPMAIMOHHBIX 00BEKTAX;
® BBIICJATH TJIABHYIO M HM30BITOYHYIO MH(OPMALMIO, BBINOJHATH CMBICIIOBOE€ CBEPTHIBAHME BBIICICHHBIX (DaKTOB, MBICICH; MpPEACTaBIATH
nHGOPMAIIHIO B CXKATOM CIIOBECHOM (opMe (B BUAE IJIaHA WM TE€3MCOB) U B HATJISIHO-CUMBOJIMYECKOH (hopme (B Buae Tabmwui, rpadudeckux
CXEM M arpaMm, KapT MOHATUHA — KOHLENTYaJIbHBIX UarpaMM, OOPHBIX KOHCIIEKTOB);
®  3AMOJHATH U AOTOIHATH TAOIUIIBI, CXEMBI, IUArPAMMBbI, TEKCTHI.
OOyuatomiyecs: MPUOOPETYT OMBIT MPOSKTHOM AEATEIBHOCTH, PAa30BBIOT CIIOCOOHOCTh K MOMCKY HECKOJIBKHX BapHAHTOB PEIICHHM, K MOHCKY
HECTaHJAPTHBIX PELICHUH, IOUCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOT0 PEeILIeHHsL.
PerynstusHbie YY ]|
1. VYmMeHue caMOCTOATENbHO ONpEAEATh LENUd OOydeHHUs, CTaBUTh M (OPMYJIMpPOBATH HOBBIE 3a7auyd B ydyeOe M II03HABaTENIbLHOU
JeSTeTbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH TIO3HABATENILHON AeATeNbHOCTH. OOyJaromuicss CMOXKeT:
® aHAJIM3UPOBATh CYLIECTBYIOIME U IUTAHUPOBATh Oyaylire o0pa3oBaTelIbHbIE PE3YJIbTaTh;
UACHTU(PUIMPOBATH COOCTBEHHBIE MPOOIIEMBI U OIIPEEIIATh IIaBHYIO IPOOIEMY;
BBIJIBUTATh BEPCUU PEIICHUS MPOOIEeMBbI, (POPMYITHPOBATH TUIIOTE3bI, TPEIBOCXHUIATh KOHEUHBIN PE3yJIbTAT;
CTaBUTH IIEJTb ICATEIILHOCTH Ha OCHOBE OTIPE/ICIICHHON MPOOJIEMBI M CYIIECTBYIOIINX BO3MOKHOCTEH;
(bopmynHrpoBaTh ydeOHBIC 3aa4 KaK IIard JOCTHKEHHSI TOCTABJICHHOM LENN AATEIbHOCTH;
00OCHOBBIBATH 1IEJIEBBIE OPUEHTHPHI M MTPUOPUTETHI CCHUIKAMH Ha [IEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MTOCIEAOBATEILHOCTh

11aroB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBaTh IYTH JOCTHXKEHMs IeJie, B TOM 4YHcie albTepHAaTHBHBIE, OCO3HAHHO BBIOMpaTh Haubolee
3¢ (deKkTUBHBIE CIOCOOBI pelIeHNs YUeOHBIX U M03HABATEIbHBIX 3a7au. OOydaromuics CMOKeET:

® OIpeneNsiaTh HEOOXOUMBbIE IeHiCTBHE(s]) B COOTBETCTBUY € y4eOHOM U MO3HABAaTENbHON 3a7aueil U COCTABIIATh AJITOPUTM UX BBIIOJHEHHUS;

e 00O0CHOBBIBAaTh U OCYILIECTBIATH BBIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHus] Y4eOHBIX U TT03HABaTeNIbHbIX 33/1a4;

® OIpeaeNATh/HaX0IUTh, B TOM YHCIIE U3 NPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS /7S BHIOJIHEHUs y4eOHOW U M03HaBaTeIbHOH 3a/1a4H;

e BBHICTpauBaTh >KU3HEHHbIE IUIAaHBI HA KPAaTKOCPOYHOE Oynayiee (3asBisATh LIEJIEBblE OPUEHTHPHI, CTaBUTh aJleKBaTHbIE UM 3aJaud U
npeaarath AeUCTBUS, yKa3bIBasi 1 00OCHOBBIBASI IOTHYECKYIO MOCIEI0BATENILHOCTD 11aTr0B);

e BBHIOMPATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSTENIEHO MCKATh CPEJICTBA/PECYPCHI JUTSl PELLICHUS 3aaui/OCTHIKEHHS LIeNH;

® COCTaBIIATH IJIAH PELICHUs TPOOIEeMBbI (BBITIOIHEHUS POEKTa, POBEICHHS UCCIICAOBAHMS);

® OIpeNeNsATh MOTEHIUATbHbIE 3aTPYAHEHUS NP pellIeHHH y4eOHOM 1 TT03HaBaTeNbHON 3a7jauil U HaXOJUTh CPEJICTBA JUISl UX YCTPaHEHUS;

® OIMCHIBAaTh CBOM OMBIT, OOPMIISIs €ro Ui MepeAayd IPYTUM JIIOSIM B BUJE TEXHOJIOTUH PEIICHUS MPAKTUYECKUX 3a/1a4 ONpeIeIeHHOrO
KJ1acca,

® [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNIbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHUTh CBOM JACWCTBUS C IJIAHUPYEMBIMH pe3yJibTaTaMH, OCYLIECTBISATh KOHTPOJb CBOEH [EATENBHOCTH B Ipoliecce



JOCTHKEHHS pe3ysbTaTa, ONpeNessTh CIOCOObI AEHCTBUM B paMKax NPEIIOKEHHBIX YCJIOBMH M TpeOOBAaHMM, KOPPEKTUPOBATb CBOU JEHCTBUS B
COOTBETCTBHUHM C U3MEHsOIIENCs cuTyanuei. OOyJaroluicss CMOXKeT:

® OIpEleNIATh COBMECTHO C IEIAroroM M CBEPCTHUKAMH KPUTEPUM IUIAHUPYEMBIX PE3yJbTaTOB M KPUTEPUM OLIEHKU CBOCH yuyeOHOM
NESTEIBHOCTH;

® CHCTEMaTHU3MPOBATH (B TOM YHCJIE BEIOMPATH MPUOPUTETHBIC) KPUTEPUH IFIAHUPYEMBIX PE3YIbTATOB U OLIEHKU CBOCH JIEATEIbHOCTH;

e OoTOMpaTh WHCTPYMEHTH JJIS OLEHHBAHUS CBOCH JEATENBHOCTH, OCYHIECTBISATH CAMOKOHTPOJb CBOEH JEATEIILHOCTH B paMKax
MPEAJIOKEHHBIX YCIIOBUN U TPEOOBAHUIA;

® OLICHUBATbH CBOIO JEATEIBHOCTD, aPTYMEHTUPYS IPUYMHBI JOCTHKEHUS WIN OTCYTCTBHSI INIAHUPYEMOTO PE3YJIbTaTa;

® HaXOJUTbh IOCTATOYHBIE CPEACTBA VIS BBIIIOJIHEHUS YUEOHBIX NEHCTBUI B M3MEHSIOUICHCS CUTYAllMM W/UIM IPU OTCYTCTBUM INIAHUPYEMOTO
pe3yJibTara;

e paboTas 10 CBOEMY IJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYILIYIO JESTEIbHOCTb HAa OCHOBE aHAJIM3a M3MEHEHMH CUTyallUu NIl MOJyYeHMS
3aIlJIAaHMPOBAHHBIX XapaKTEePUCTUK MPOYKTa/pe3yibTara;

® YCTaHABJIUBAaTh CBA3b MEXJy MOJYyYEHHBIMU XapaKTEPUCTUKAMU MIPOAYKTA U XapaKTEPUCTUKAMU IIpoLecca AEITEIbHOCTU U M0 3aBEPLLIEHUN
NEeSITEIbHOCTH MIPEAIaraTh U3MEHEHUE XapaKTEPUCTUK MTPoLiecca /IS MOAYYEHUS YIYUIIEHHbBIX XapaKTePUCTUK NPOIYKTa;

® CBEpATh CBOM JICHCTBUS C LIETIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIUMOKH CaMOCTOSTENIBHO.

4. YMeHHe OLIEHUBATh [IPABUILHOCTD BHIIOJIHEHUS Y4eOHOM 3a1a4K, COOCTBEHHbBIE BOZMOKHOCTH €€ petieHus. OOyyaromuicss CMOXeT:

® OMNpeAensiaTh KpUTEPUU MPaBUILHOCTU (KOPPEKTHOCTH ) BBITIOJIHEHUS yueOHOW 3a/1auH;

® AHAJIMU3UPOBATH U 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAapHs /U1 BHIIOJHEHUS Y4eOHO 3a1auu;

e CBOOOJHO TMOJB30BAThCSI BHIPAOOTAaHHBIMU KPUTEPUSMU OLEHKM M CAMOOILIEHKH, MCXOAS M3 LEeNU U HMMEIOIIUXCS CPEeNCTB, pasiauyas
pe3yabTaT U CriocoObl IeHCTBUIA;

® OIICHUBAaTh NPOAYKT CBOEH JEATEIbHOCTH IO 3a/laHHBIM HW/WJIM CaMOCTOSITEIBHO OIpPEAENECHHBIM KPUTEPUSM B COOTBETCTBUHU C LIEJIBIO
NeSITENIbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTb II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKM CBOMX BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX
pecypcos;

¢ (UKCHpPOBATh U AaHAIM3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bragenme ocHOBaMH CaMOKOHTpPOJSl, CAMOOLIEHKH, TMPUHSATHS PEUICHUH U OCYIIECTBICHHS OCO3HAaHHOTO BbIOOpa B ydeOHOW H
no3HaBaTeNbHOM. OOyUaroUMiics CMOXKET:

e HaOJI0/IaTh U AaHAIM3UPOBATh COOCTBEHHYIO YU€OHYIO U MO3HABATEIbHYIO JAEITEIbHOCTD U JEATEIBHOCTD APYrUX 00yJaromMxcs B polecce
B3alMOITPOBEPKH;

® COOTHOCUTH peallbHbIE U IJITAHUPYEMbI€ PE3Y/IbTaThl HHANBUAYAIbHOW 00pa30BaTeIbHON AEATEIBHOCTU U JIeNIaTh BHIBOJIBI,

® [PUHUMATH PELICHUE B YUeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIIHLHO OIPEIeNIATh IPUUYHUHBI CBOETO yCIleXa WM Heyclexa U HaXOJIUTh CIIOCOObI BHIX0/1a U3 CUTYAllUU HEeyCIexa;



® DPETPOCIEKTHBHO ONPENENATh, KaKue ACHCTBUS MO PEIICHUI0 Y4eOHOW 3aJayd WIM MapaMeTpbl 3TUX ACUCTBUN NMPUBEIH K MOTYYEHUIO
MMEIOLIETOCs MPOAYKTa y4eOHON AeSITeTbHOCTH;

® JICMOHCTPHUPOBATh MPHUEMBI PETYISIUN MCUXO(DU3UOIOTHICCKIX/ IMOIMOHATBHBIX COCTOSHHUHM Il JOCTKEHUS 3P (deKTa YCIOKOSHUS
(ycTpaHeHUs SMOIMOHAIBHON HampspkeHHOCTH), d(hdekTa BoccTraHOBieHUs (ocnmableHUs NPOSBICHUHN yToMieHUs), 3(hdexkTa aKTHBU3ALUU
(MOBBIIIEHUS ICUXO(U3HONIOTHYECKON PEaKTUBHOCTH ).

ITo3naBartenbHbIE YY ][

6. VYMeHue omnpenensaTh MOHATHA, CO3JaBaTh OOOOIEHUS, yCTAaHABIMBATh AaHAJIOTMH, KiIacCU(PHUIMPOBATh, CAMOCTOATEIHLHO BBIOMPATH
OCHOBaHUS W KPUTEPUU I KJIaCCU(UKAIIMH, YCTAHABIUBATh IPUUYUHHO-CIICICTBCHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, JI€IYKTUBHOE, [10 AHAJIOTUH) U JeNaTh BBIBObL. O0YyYarOmIuiics CMOXKET:

® [OA0HMPATH CIIOBA, COMOAYUHEHHBIC KIIFOUEBOMY CJIOBY, OMPEEISIONINE €ro MPU3HAKU U CBOMCTBA;

® BBICTPaUBaTh JJOTUYECKYIO LIETIOYKY, COCTOSIIIYIO U3 KJIIFOUEBOTO CJIOBA U COTIOIYMHEHHBIX EMY CJIOB;

® BBUICIATH OOIIMIA TPU3HAK ABYX HIIM HECKOJBKHUX MIPEIMETOB U SIBJICHUN U OOBSICHATH HX CXOJICTBO;

e 00BEAMHATH MPEIMEThl U SIBICHHUS B TPYIIbBI MO OINpEAeJICHHBIM MpPU3HAKAM, CPaBHHUBATh, KJIACCUPUIUPOBATH M 0000maTh (akThl U
SIBJICHMS;

® BBIJICIIATH SIBJICHUE U3 OOIIETO psAsia APYTUX SIBICHUI;

® ONpeaesATb OOCTOSTENBCTBA, KOTOPHIE MPEANIECTBOBAIM BO3HUKHOBEHHUIO CBSI3M MEXKAY SIBICHUSMH, U3 3THX OOCTOSITENIBCTB BBLICIATH
OTIpeIeNAIONINe, CIOCOOHBIE OBITh TPUYUHON JAHHOTO SIBJICHUS, BBISBIISATH IPUYHHBI U CIICICTBUS SIBJICHUN;

® CTPOUTH PACCYXKACHHE OT OOIINUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT YaCTHBIX SIBICHHUI K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKICHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBJICHUH, BBIIEISSI PU 3TOM OOIIHME TPU3HAKY;

® u3Jararh MOMy4YeHHYIO MH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelaeMoi 3a/1auu;

® CaMOCTOSITEIPHO yKa3blBaTh Ha WH(MOPMAIUIO, HYXIAIOIIYIOCS B MIPOBEPKE, MpeasiaraTh M MPUMEHATH CIOCOO MPOBEPKU JTOCTOBEPHOCTU
nH(popMaLnu;

e BepbOanM30BaTh IMOIMOHATHLHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

e OOBSACHATH SBIEHUS, TPOIECCH, CBA3M M OTHOIICHHUSA, BBISBISEMBbIE B XOJE€ IO3HABATENBHOM M WCCIEAOBATEIbCKON AESITeTbHOCTU
(mpuBOAUTH OOBACHEHUE C U3MEHEHHEM (DOPMBI IPEICTABICHUS; OOBACHATD, ACTATH3UPYS I 0000111as1; OOBSCHATH C 331aHHOM TOUKH 3PEHUS);

® BBIABJIATh U HA3BIBATh MPUYUHBI COOBITHSA, SIBJICHUS, B TOM YHCJIE€ BO3MOKHBIE / HanbOosee BEepOsSTHBIE MPUYUHBI, BO3MOXKHBIE MTOCIIEACTBUS
3aTaHHOU TTPUYUHBI, CAMOCTOSTEIIEHO OCYIIECTBIISAS MPUINHHO-CIIC/ICTBEHHBIN aHAIH3;

e JenaTh BBIBOJ HAa OCHOBE KPHUTHUECKOTO aHalu3a pPa3HBIX TOYEK 3pPEHUs, TMOATBEPKAATh BHIBOJ COOCTBEHHOW apryMeHTalued WIu
CaMOCTOATENbHO MOJIYYeHHBIMH JIaHHBIMHU.

7. YmeHue co3maBarh, MMPUMEHSATH U MPEOOPA30BBHIBATH 3HAKH M CHMBOJIBI, MOJIETTH M CXEMBI ISl PEIICHUs] YICOHBIX M TO3HABATEIbHBIX
3ama4. O0y4aroIuiics: CMOXKET:

e 0003HAYaTh CHMBOJIOM M 3HAKOM TIPEIMET W/WUJTU SIBJICHUE;



® OMNpeAeNsATh JOTHUECKHUE CBA3H MEXAY MpeaMeTaMH U/UiU SBJICHUSIMH, 0003Ha4aTh JaHHBIE JTOTMUYECKHUE CBSA3H C TOMOIIBIO 3HAKOB B CXEME;

e Co3/1aBaTh aOCTPAKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/Uilu SIBICHUS;

® CTPOHUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUI 3a/1auM U/UiU crioco0a ee perieHus;

e co3iaBaTh BepOalbHbIC, BEIIECTBEHHbIE M HWH(GOPMALMOHHBIE MOJEIH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEpPUCTUK OObEeKTa IS
ornpezeneHus crnocoda peieHus 3aaun B COOTBETCTBUH C CUTYyallUeH;

e TpeoOpa30OBHIBATH MOJIEIH C LEJbIO BBISIBICHUS OOIIMX 3aKOHOB, ONPECIISIONINX JaHHYIO IPEAMETHYIO0 001acTh;

® [ICPEBOJUTH CIIOKHYIO 10 COCTaBy (MHOTOAcneKkTHyr) uHdopMaiuioo u3 rpadudeckoro wik (HpopMaan30BaHHOTO (CHMBOJIBHOTO)
MIPEJICTaBJICHUS B TEKCTOBOE, U HA00OpOT;

® CTPOUTH CXEMY, aJITOPUTM JCHCTBHS, HCIIPABIATH MIIM BOCCTAHABINBATH HEM3BECTHBIN paHee aJrOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS 00
00BEKTEe, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT TPOTUBHOTO;

® aHAIM3UPOBATH/PePIIEKCUPOBATH OMBIT Pa3pabOTKU U pealn3aluy y4eOHOro MPOeKTa, HCCIeA0BaHUS (TEOPETHIECKOr0, YMIUPUUYECKOT0) Ha
OCHOBE MPEI0KEHHON POOIEMHOM CUTYyallluU, TOCTABJICHHON 1EJIM W/WJIH 33/IaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3yabTaTa.

8. CwmpicnoBoe ureHne. OOyJaroIUiCsS CMOXKET:

HAXOJUTh B TeKCTE TpeOyemyro nH(OpMaIKio (B COOTBETCTBUU C LIETSIMU CBOCH JESITEILHOCTH);
OpPUEHTHPOBATHCS B COJACPIKAHUU TEKCTA, TOHUMATh [EJTOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITHH, SIBICHHIA, TIPOIIECCOB;

KPUTHYECKH OIICHWBATh CO/IEpPKaHue U (OpMy TEKCTa.

9. ®opmupoBaHWE W pPa3BUTHE DKOJOTHUYECKOTO MBIIIJICHUS, YMEHUE MPHUMEHSTh €r0 B MO3HABATEIHbHOW, KOMMYHUKATUBHOW, COIMAIBHOM
MPaKTHUKE U MpodeccuoHabHOM opueHTaui. OOyydaronmics CMOXKET:

® OIIPEIEINATh CBOE OTHOIICHUE K TIPUPOIHOM CpeIe;
aHAJM3UPOBATH BIMSTHUE YKOJIOTHUECKUX (PaKTOPOB HA Cpely OOUTaHHSI KUBBIX OPTaHU3MOB;

MIPOBOJIUTH MMPHUYUHHBIN U BEPOSTHOCTHBIN aHAJIN3 DKOJOTHUECKUX CUTYAIIHA;
MIPOTHO3UPOBATh N3MEHEHHSI CUTYAIIMH TIPU CMEHE JICHCTBHSI OTHOTO (pakTopa Ha JeicTBUE IPYTroro GpakTopa;
pacrpoCTpaHATh SKOJIOTHYECKUE 3HAHUS U yIacTBOBATh B IPAKTUYECKHX JIENax I10 3alllUTe OKPYKaIOLIeH Cpebl;

Kommynukarusublie YY /]

11.  VYMeHue oOpraHu3oBbIBaTh Yy4e€OHOE COTPYIHHMYECTBO U COBMECTHYIO [ESATEIBHOCTh C YYHMTEJEM U CBEPCTHUKAMHU; paboTarh
WHAMBUJYAIBHO W B TPYIIE: HAaXOAWUTh OOIee pelleHue W paspemarb KOH(IMKTHI Ha OCHOBE COIJIACOBaHMS MO3MLMH W ydeTa HHTEpPECOB;
(bopMyIHpOBaThH, APTYMEHTUPOBATh M OTCTANBATh CBOEC MHEHHE. OOyJarOIIUNACS CMOXKET:

— OMNpeAesITh BO3MOXKHBIE POJIM B COBMECTHOU JEATEIbHOCTH;

— UrpaTh ONPEACTICHHYIO POJIb B COBMECTHOM JI€SITEIbHOCTH;

— MpUHUMATh MO3MLUIO coOecelHUKa, MOHMMAs MO3MIMIO JPYroro, pasinyaTh B €ro pedyd: MHEHUE (TOUKYy 3peHHs), 10Ka3aTeIbCTBO



(aprymeHTsl), GaKThl; TUIIOTE3bI, aKCHOMBI, TEOPUH;

— ONpEeNeNsITh CBOU JCUCTBUS U JCUCTBHSI MAPTHEPA, KOTOPBIE CIIOCOOCTBOBAJIM HITU TPEISATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIWH;

— CTPOUTH MO3UTHBHBIC OTHOIICHHUS B MpoLiecce YI4eOHOM ¥ MO3HABATEIHHON ACSITETbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOYKY 3PEHHUS, B JNUCKYCCHU YMETh BBIIBUTaTh KOHTPApTyMEHTHI, TiepedpazupoBarhb
CBOIO MBICJIb (BJIaJICHUE MEXAaHU3MOM SKBHUBAJICHTHBIX 3aMEH );

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTh CBOETO MHEHHMs (€CIM OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

— Mpeaiarath aJbTCPHATUBHOE PEIICHUE B KOH(QIMKTHON CUTYaIUH;

— BBIJCNATH OOIIYIO0 TOUKY 3pEHUs B AUCKYCCUU;

— JIOrOBapHBaThCs O MpaBUIaX U BOMpOcax AJisg 00CYKIEHHUS B COOTBETCTBHH C MTOCTABICHHOM Iepe/l TPYIIoi 3a1aueii;

— OpraHu30OBbIBaTh y4eOHOE B3aMMOJCICTBHE B TpyMIe (ONpeaesaTh 00Iue 1elid, pacupeaessaTh PO, JOrOBapUBATLCS APYT C APYTOM H T.

1.);

YCTPaHATh B PaMKax JUajiora pa3pbiBbl B KOMMYHHKAIMH, 0OYCIOBICHHBIE HETIOHMMAHUEM/HETIPHATHEM CO CTOPOHBI COOECeTHUKA 3a/1a4H,
(bopMBI WK COAEpIKaHUS THAIIOTA.

12. YmMeHue 0CO3HaHHO HCHOJb30BATH PEUEBBIE CPEICTBA B COOTBETCTBMM C 33jJadeil KOMMYHMKALMU JUIS BBIPAXKEHHUsSI CBOMX YYBCTB,
MBbICIIEl U MOTpeOHOCTEH JUIsl IUIAHUPOBAHMUS M PErYJSLUU CBOEH AESITENbHOCTH; BJAJIEHUE YCTHOM U INHCbMEHHOM peuybl0, MOHOJOTHYECKON
KOHTEKCTHOM peubto. OOydaronuiicss CMOXKET:

® OMNpeAesaTh 3ajauy KOMMYHUKAIIUU U B COOTBETCTBHH C HEH OTOMPATh PEUEBBIE CPEJICTBA;
0TOMpPATh U UCIOIH30BATh PEUEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIIMU C IPYTHMH JIOAbMU (JUAJIOT B Iape, B MaJIOM TpyIIe u T. 11.);
MPEJCTABIATh B YCTHOW MIJIM MUCbMEHHOU (hopMe pa3BEpHYTHIN MIaH COOCTBEHHOM JeSTENbHOCTH;
co0JIr01aTh HOPMBI yOJIMYHOI peun, peraaMeHT B MOHOJIOTe U INCKYCCHU B COOTBETCTBMM ¢ KOMMYHHUKATUBHOM 3ajauei;

BbICKa3bIBaTh 1 000CHOBBIBATh MHEHUE (CYX/IEHUE) U 3alpalllMBaTh MHEHUE MTapTHEPA B paMKax JIMaJIora;

IPUHUMATh PELICHHE B XO/I€ AUAI0ra U COTJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3J1aBaTh NMMCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTUHAIBHBIE TEKCTHI C UCIOIb30BAHUEM HEOOXOAUMBIX PEUEBbIX CPE/CTB;
HCIOJIb30BaTh BepOalibHbIE Cpe/iCTBA (CPEACTBA JOIMUECKON CBSA3M) JUISl BBIIETICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHS;
HCIOJIb30BaTh HeBepOaIbHbIE CPECTBA UM HATJISAHbIE MaTepUAIIbI, TIOATOTOBICHHBIE/OTOOPAHHBIE MO PYKOBOJCTBOM YUUTENS;

e JleJaTh OLICHOYHBIM BBIBOJ O JOCTHMIKEHUHU LEIM KOMMYHHKAIIMM HEMOCPEACTBEHHO IOCIE 3aBEPIICHHUS] KOMMYHUKATHBHOTO KOHTAaKTa U
00OCHOBBIBATh €TO.

13.  ®opmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCMOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOIUH (Janee —
HKT). OOyuarouuiics CMOXKeT:

e [IeJICHANPABIEHHO MCKATh U MCIOJIB30BaTh MH(DPOPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE AJISi pelieHHs] y4eOHBIX M MPAaKTHUYECKHX 3a/ad C
nomotbto cpencts UKT;



e BBIOMpATh, CTPOUTHh M HUCIOJIH30BATh AJCKBATHYI0 MH(POPMALMOHHYIO MOJEINb IS Mepeadyd CBOUX MBICIEH CPEICTBAMH €CTECTBEHHBIX U
(hOpMaTbHBIX SI3BIKOB B COOTBETCTBHH C YCIIOBHUSIMH KOMMYHUKAITUH;

® BBHUICTIATH HHPOPMAIIMOHHBIN aCMEKT 3a/1a4H, OTICPUPOBAThH JAHHBIMU, UCIIOJIb30BATh MOJICIh PEIICHMS 3a/1a4H;

® UCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH (BKIIIOYAs BEIOOD aIeKBAaTHBIX 33]ja4€¢ HHCTPYMEHTAIBHBIX IPOTPAaMMHO-AIAPATHBIX CPEACTB U
CEpBHCOB) IS pelleHuss WH(OOPMAINMOHHBIX ¥ KOMMYHUKAIIMOHHBIX Y4EOHBIX 3a/1ad, B TOM YHCJIC: BBIYHCICHUE, HAMMMCAHWE MUCEM, COYMHCHHU,
JOKJIaJIOB, pedepaToB, CO3JaHUe TPE3CHTALUN U JIp.;

® UCIOJB30BaTh HHPOPMAITUIO C YIETOM ITHUYECKUX U MPABOBBIX HOPM;

e co31aBaTh MH(DOPMAIMOHHBIC PECYPCHl PAa3HOTO TUNA W JUISI Pa3HBIX ayJUTOPUH, COONIFONaTh WHPOPMAIMOHHYIO THTHEHY W TIPaBHIIA
nH(pOpPMaIMOHHOMN 06€30MMacCHOCTH.

IIpenmeTHbIE pe3YJabTaThbl

BohinyCKHUK HAy4YUTCH:

e co0xrofarh npaBuiia 6€30MaCHOCTH M OXPaHbl TPyAa MPH padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

® TIOHMMATh CMBICI OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (pu3nueckoe Teno, husndeckoe siieHue, (u3nueckas BeJINUrnHa, eIMHULBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEUIMTH MPHU MOMOIIX (U3NIECKUX METOOB; aHAJIM3UPOBATH OTACIBHBIC ITAIbl MPOBEACHUS
HCCIIEIOBAaHUM U HHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOAEHUN U OTIBITOB;

® CTaBUTH OMBITHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBICHUHN WM (U3NYECKUX CBOMCTB Tell O€3 MCIOJIb30BaHUS MPSIMBIX U3MEPEHUIL; PH 3TOM
¢dopmynupoBate mpoOieMy/3asady y4yeOHOro SKCIEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOIO OOOpYAOBaHUS; NPOBOAMTH OIBIT U
(GbopMyIIHpOBaTh BHIBOJIBI.

[Tpumeuanue. [Ipu mpoBeneHUN UcCIeqOBaHUS PU3NYECKUX SBICHUN W3MEPHUTENbHbIE MPUOOPHI UCMONB3YIOTCS JHIIb KaK JaTYNKA U3MEPEHUs
(UBUYECKUX BEIMYMH. 3aITUCH TTOKA3aHUHN MPSIMBIX U3MEPEHUN B TOM Cllydae He TpeOyeTcs.

® TOHMMATH POJIb IKCIIEPUMEHTA B MOJTYUCHUN HAYYHOU HH(OPMALINY;

® TPOBOJMUTH NpsMble H3MepeHHs] (U3NYECKHX BEJIUYMH: BpEMs, PacCTOsHUE, Macca Tena, o0BbEeM, CHja, TeMmIleparypa, aTMocgepHoe
JlaBJIeHHE, BIaXXHOCTh BO3/lyXa, HAMpsKEHUE, CHUJIa TOKA; IPH 3TOM BBIOMPATh ONTUMANIBbHBIN cIOcO0 N3MEPEHUs U UCTIOIb30BaTh MPOCTEHIINE METOIbI
OLICHKH ITOTPENIHOCTEN U3MEPEHUM.

® TPOBOJHUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYUH C MCIIOJIb30BAaHMEM IMPSIMBIX W3MEPEHUH: MpPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yIbTAaThl MOJYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEIHUYMH B BUE TaOIUI] U rpaHKOB, AeJaTh BBIBOJBI IO PE3YJIbTaTaM
UCCIIETOBAHMUS;

® TPOBOJHUTH KOCBEHHBIE U3MEPEHHs (PU3NUECKUX BEIHMUMH: IPU BHINOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEays
MPEeAJIOKEHHON MHCTPYKLIUH, BBIYUCIISTh 3HAUYEHUE BETMUYMHBI M aHATU3UPOBATh MOJIYYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOUHOCTH U3MEPEH Uil;

® AHAIM3UPOBATh CUTYALIUH NPAKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX IMPOSIBICHHE M3YYEHHBIX (PU3UYECKUX SBIICHUN WIIU



3aKOHOMEPHOCTEH U MPUMEHSITh UMCIOIIHUECS 3HAHUS JISI KX OOBSICHCHUS;

® TIOHMMATH MPHUHIIUIGI JEHCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS WX 0€30MaCHOTO UCIOIB30BAaHUS B MIOBCEIHEBHOU
JKU3HH,

® HCIIOJIb30BaTh NPH BBHIMOJHEHWH YYEOHBIX 3aJlad HAyYHO-TIOMYJSAPHYIO JIMTEPATypy O (U3UYECKUX SBJICHUSX, CIIPABOYHBIC MATEpPUAIBI,
pecypcel UHTEpHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYMTHCSH:

® 0CO3HaBaTh IICHHOCTh HAYYHBIX HCCIEAOBAHUH, POJb (U3UKH B PACIIMPEHUU MPEACTABICHHH 00 OKPYKAIOIIEM MHPE M €€ BKIaJ B
yJIy4IllIEHHE KaueCTBa )KU3HU;

® UCIOJB30BaTh IMPHEMBI TOCTPOCHUS (PU3UYCCKUX MOJACNCH, TOoHMCKa W (QOPMYIUPOBKH JIOKA3aTEIbCTB BBUIBHHYTBIX THIIOTE3 U
TEOPETHYECKUX BHIBOJIOB HA OCHOBE SMITMPUUECKH YCTAaHOBJICHHBIX (DAKTOB;

® CpaBHHMBaTh TOYHOCTh HM3MEPEHUS (U3HUYECKUX BEIIMYMH IO BEIIMYMHE HX OTHOCHUTEIBHOW IOTPEUIHOCTH IPU IPOBEIACHHUH IPSIMBIX
U3MEPEHMUI;

® CaMOCTOSITEIIPHO IMPOBOJHUTh KOCBEHHBIC M3MEPEHHUS W HMCCICIOBaHUS (PU3NYECKUX BEJIWYMH C HCIIOJIB30BAHMEM pPa3lIMYHBIX CIIOCOOOB
u3MepeHus: PU3NYECKUX BEIMYWH, BHIOMpPATh CPEACTBA M3MEPEHUsl C y4eTOM HEeOOXOJMMOM TOUYHOCTH HM3MEPEeHUH, 0OOCHOBBIBATH BHIOOpP crocoda
W3MEpEHHUs, aICKBaTHOTO IMOCTABJICHHOM 3a/1a4€, MPOBOJAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YIIbTATOB;

e BOCHpPUHUMATH WHGOPMALUI0 (U3NYECKOTO COACpKAHUS B HAYYHO-TIOMYJISAPHOM JIUTEpaType M CpPEACTBaX MacCOBOM HHQOpMAINH,
KPUTHUYECKH OIIEHUBATh MOTYYSHHYIO HH(OPMAIINIO, aHATU3HUPYSI €€ COJIepKaHue U TaHHbIe 00 UCTOYHUKE WH(OPMALINK;

® Co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUECKHUX SIBJICHUSX HAa OCHOBE HECKOJIBKUX MCTOYHHKOB MH(OpPMAIIUH,
COMPOBOXK/IATh BRICTYIUICHUE TIPE3EHTAIIMEH, YUUTHIBasE OCOOCHHOCTH ayIMTOPUU CBEPCTHUKOB.

Mexanuuecknue siBJeHUs

BbInyCKHUK HAy4YUTCH:

® DAcMO3HaBaTh MEXaHUYECKHE SIBICHUS U OOBSICHITH HA OCHOBE MMEIOUINXCS 3HAHMI OCHOBHBIE CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS ITHX
SIBJICHUW: PpPaBHOMEPHOE M HEPABHOMEPHOE JBHKECHHE, PABHOMEPHOE U PABHOYCKOPEHHOE IMPSAMOJMHEMHOE JIBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKEHHUS, CBOOOJHOE TMaJEeHUE TeJ, PAaBHOMEPHOE [BIKCHHE IO OKPYKHOCTH, WHEPIUS, B3aMMOJIEUCTBHE TEJ, PEAKTUBHOE
JIBUKEHHE, Tiepeqada JaBJICHUs TBEPIbIMH TelaMH, KHIKOCTSMHU M Tra3amMH, atMochepHOe NIaBlieHUe, IJIaBaHHE TeJl, PaBHOBECHE TBEPJBIX Tel,
MMEIOIINX 3aKPETUICHHYIO OCh BpallleHus1, KojebaTelbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JIBIIKEHHE (3BYK);

® OMHCHIBATh M3YUYEHHBIC CBONCTBA TE€N M MEXaHWYECKUE SIBICHUS, UCIONB3YyS (U3NUYECKHE BEIHYUHBI: MYTh, MEpPEMEIIeHHE, CKOPOCTh,
YCKOpEHUE, Meproj| 0OpalleHus, Macca Tella, TUIOTHOCTh BEIIecTBa, Chiia (Cuiia TSHKECTH, CHIIa YIIPYTrOCTH, CHIIa TPEHHUS), NaBIICHUE, UMITYJIbC Tela,
KHHETHYECKasi DJHEpPrus, MOTCHIMAIbHAs DHEPrusi, MeXaHudeckas pabora, mexanmdeckas MomiHocTh, KIIJ[ mpu coBepmienun paboThl ¢
WCIOJIb30BaHUEM MTPOCTOTO0 MEXaHU3Ma, CHJIa TPEHHUSI, aMIUTUTY/Ia, IEPHOJ] M 4acTOTa KoJeOaHui, JTMHA BOJHBI U CKOPOCTh €€ PAacIpOCTPAHEHUS; TIPH
OTHMCAHUHU TPABWIBHO TPAKTOBAaTh (PU3UUYECKHI CMBICT HCIIONB3YEMBbIX BEIUYHH, WX O0O3HAYCHHUS W €IUHUIIBI U3MEPEHHS, HaXOIUThb (HOPMYJIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU, BBIYUCIISATH 3HaYCHUE (PU3NUECKON BEeTMUNHBI,

® AHATM3WPOBATH CBOMCTBA TEJ, MEXaHWYECKUE SIBJICHUS M TPOLIECCHI, UCIIONIB3Ys (DU3NUECKUE 3aKOHBI: 3aKOH COXPAHECHHS YHEPTUHU, 3aKOH



BCEMHPHOT'O TATOTCHUS, TMPHUHIMI CYNEPHO3UIUUA CUJl (HaxoxkaeHue paBHojehcTBytomend cuibl), I, II u III 3akonsl HeloTOHA, 3aK0H COXpaHEHHS
uMnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Ipud STOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M €r0 MaTeMaTH4eCcKoe
BBIPA)KCHHUE;

® pasIMyYaTh OCHOBHBIC IPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJIEICH: MaTepralbHasi TOUKa, HHEPLIHUAIbHAs CHCTEMa OTCUETa;

® pemIaTh 33aJa4uu, UCIOJIb3Ys (PU3NUECKHUE 3aKOHBI (3aKOH COXPAHEHHUS SHEPTUHU, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIIMIT CYIIEPIIO3UIIUH CHJI,
I, I u III 3akoubr Hpl0TOHA, 3aKOH COXpaHEHHS UMITYNIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u (OPMYIIBI, CBSI3bIBAIOIINE (DU3HMUCCKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEIIECTBA, CHIIA, IaBJICHUE, UMITYJIbC TeJa, KWHETHYECKasl SHEPrus, MOTeHIIUAIbHAs
SHEprus, MexaHnueckas padbora, Mexannueckas MomHocTb, KIT/[ mpocToro Mexanusma, cuiia TpEHHUsI CKOJIBKEHUS, KOA(Q(GUIIMESHT TPEHHsI, aMILTUTYAA,
MepPHOJ U YacToTa KOJIeOaHU, JJIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTpaHEeHHs): Ha OCHOBE aHallM3a YCIOBUS 3a7aud 3allMChIBaTh KPAaTKOE yCIIOBUE,
BBIJICJATH (PU3MUECKUE BEIMYMHBI, 3aKOHBI U (POpMYITbI, HEOOXOAMMBIE JIJIsl €€ PELICHHUs, TPOBOIUTH PACUETHI M OLIEHUBATh PEAIbHOCTh MOYyYEHHOTO
3HaueHUs! GU3NYECKON BETUUYHUHBI.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCIOJB30BaTh 3HAHUS O MEXAHUYECKHX SBJICHUSX B MOBCEAHEBHOW KU3HU I 0OecreueHus: 6e30MacHOCTH NMPU OOpallieHUH ¢ MPUOOpamMu U
TEXHUYECKUMH YCTPOWCTBAMHU, Ui COXPaHEHHUs 3J0POBbsl U COOIIOJEHHS HOPM SKOJOTHYECKOTrO MOBEACHHUS B OKpYKaIOUIeH cpene; MPUBOAHTH
IPUMEPHl MPAKTUYECKOTO HMCIOJb30BaHUS (PU3MUECKUX 3HAHUW O MEXaHMUYECKUX SIBICHUSAX M (PU3MUECKHUX 3aKOHAX; IPUMEPhl HCIIOJIb30BAHMS
BO300HOBIISIEMBIX HICTOYHUKOB SHEPTUU; IKOIOTUYECKUX MOCIIECTBUI HCCIeI0BAaHUS KOCMHUYECKOTO IPOCTPAHCTB;

® pasIMyaTh TPAHUIBI TPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB, IOHUMATh BceoOMiA XxapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
MEXaHUYECKON 3HEPIuu, 3aKOH COXPAaHEHUS UMIIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) U OIPaHUYEHHOCTb MCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u ap.);

® HaXOJWUTh aJEKBAaTHYIO MPEIJIOKEHHON 3ajade (U3MYECKYI0 MOJENb, pa3pemniarb NpodjeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAaHUM 110
MEXaHMKE C UCII0JIb30BAHUEM MaTEMaTUUYECKOTO annapaTa, Tak U P MOMOIIN METOI0B OIICHKHU.

TemoBble sBJICHUS

BohinycKHUK HAy4YUTCS:

® DAcCMO3HaBaTh TEILIOBBIC SIBICHUS M OOBSCHATH HA 0a3e UMEIOIINUXCS 3HAHUNM OCHOBHBIE CBOWMCTBA UJIM YCIIOBUS MPOTEKAHUS ITUX SIBICHUM:
g ¢ys3us, 13MEHEHHEe 00beMa Tell IPU HarpeBaHUU (OXJIAXKIEHUH), O0NbIIask CKUMAEMOCTh Ta30B, Majlas CKUMAEMOCTh JKUJKOCTEN U TBEPABIX TEI;
TEIUIOBOE paBHOBECHE, UCTIApEHHE, KOHJCHCAIM, TUIaBJICHNE, KPUCTAUIN3AIUs, KUIIEHHE, BIAXKHOCTh BO3/1yXa, Pa3InYHbIe COCOOBI TerIonepeaadn
(TEenIonpOBOIHOCTD, KOHBEKIIMSI, U3JIyUE€HHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOUIEHNE SHEPTUU MPU HCIIAPEHUU KUIKOCTH U BBIJCICHUE €€
MpU KOHJEHCAIlUU Napa, 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT JAaBJICHMUS;

® OMKCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIIONB3YS (PU3HUECKHE BETMUHUHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSS DHEPTHS,
TeMIIepaTypa, yJelbHas TEIUIOEMKOCTh BELECTBA, y/eIbHas TEIIoTa IUIaBJIeHMs, y/elbHas TEeIioTa Mapoodpa3oBaHus, yAelbHas TeIIoTa CroOpaHus
TOTUIMBA, KOY(PPHUIMEHT MONEe3HOr0 ACWCTBUS TEIUIOBOTO ABUTATENS; MPH OMHCAHUU MPABUIHHO TPAKTOBATh (DU3MUECKHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIBI U3MEPEHMsI, HaXOJAUTh (OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (U3WYECKYIO BETUYMHY C JPYTUMHU BEITUYMHAMU,
BBIYUCIIATH 3HAUCHHUE (PU3HUECKOI BEIMYMHBL;



® AHAIN3UPOBATh CBOMCTBA TEJ, TCIUIOBBIE SIBJICHUS U IPOLIECCHI, MCIOJB3ys OCHOBHBIE IIOJOXKEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O
CTPOCHMHM BEILLECTBA U 3aKOH COXPAHEHMS SHEPIUU;

® pasIMyYaTh OCHOBHBIC IPU3HAKU U3YYCHHBIX (PU3NUYECKUX MOJIEIEH CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX Tell;

® TIPUBOJIUTH MPUMEPHI MPAKTHYECKOTO UCIIOIB30BAHUS (PU3UUECKUX 3HAHUH O TEIIOBBIX SIBICHUSX;

e pemath 33Ja4M, UCHOJIb3Yys 3aKOH COXPAHEHUS SHEPrHMHM B TEIUIOBBIX Mpoleccax U (OPMYIbI, CBSA3bIBAIOIINE (U3UUYECKUE BEIUUUHBI
(KOIMYECTBO TEIUIOTHI, TEMIEpaTypa, ylelIbHas TEIUIOEMKOCTh BEIIECTBA, yJENIbHAs TEIUIOTAa IUIABJIEHMS, yAeldbHas TEIUIOTa IapooOpa3oBaHus,
yllenbHas TEIJIoTa CropaHusl TOIIMBA, KO3(DPULIMEHT MM0Je3HOro AeHCTBUS TEIUIOBOrO JBUraTells): HA OCHOBE aHAJIM3a YCJIOBUA 3ajaudl 3allMChIBaTh
KpaTKOE YCIIOBUE, BBIACIATh (PU3MUYECKHE BEIUYMHBI, 3aKOHBI M (QOpMYJbl, HEOOXOIUMBIE Ul €€ pPELICHHs, NPOBOJUTH pPAcdeThl U OLIEHUBATh
PeaTbHOCTh MOJIyYEHHOI'O 3HaUeHUs (PU3MUECKON BEJIMUHMHBI.

BpInyCKHUK MOJYYHT BO3MOKHOCTD HAYYUThCSH:

® JCIIOJIB30BaTh 3HAHMS O TEIUIOBBIX SIBJICHUAX B IOBCEIHEBHOM XHM3HM A oOecrieyeHHs 0e30MacHOCTU MpH OOpallleHuH ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMHU, Il COXPAaHEHUsS 3J0pPOBbsl U COOJIOJEHHS HOPM SKOJOTMYECKOI'O MOBEJACHHUS B OKpY)KaOLIEH cpene; NPUBOAUTH
IIPUMEPBI SKOJIOTUYECKHX MOCIIEACTBUM pabOThI ABUraTese BHYyTPEHHEr0 CrOPaHMsl, TEIJIOBBIX U THIPOIIEKTPOCTAHLINH;

® pasIMyaTh TPAHUIBI IPUMEHUMOCTH (PH3MYECKUX 3aKOHOB, TIOHUMATh BCEOOIINT XapakTep GpyHIaMeHTaIbHBIX (PU3MYECKIX 3aKOHOB (3aKOH
COXPAHEHHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHMUS YaCTHBIX 3aKOHOB;

® HaXOJUTh aJICKBATHYIO NPEJIOKEHHOH 3a1a4ye (PU3MUECKYI0 MOJIENb, pa3pelaTh NpodiieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHUH O TEIUIOBBIX
SBJICHUSX C UCIIOJIb30BAHUEM MaTEMATUUYECKOTO anmapara, Tak U IIPA MOMOLIY METO/I0B OLICHKH.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK Hay4uTCH:

® DACIO3HaBATh DJIEKTPOMArHUTHbBIE SBJICHUS U OOBSCHATH Ha OCHOBE MMEIOLIMXCS 3HAHUN OCHOBHBIE CBOICTBA WJIM YCJIOBHS NMPOTEKAHUS
9TUX SIBJICHUI: OJJIEKTpU3alUsl TeJl, B3aUMOAECHCTBHE 3aps]0B, JJIEKTPUYECKUH TOK M €ro JeHCTBHUS (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE),
B3aUMOJICHICTBUE MAarHUTOB, DJICKTPOMArHUTHAas UHAYKLMSA, IEUCTBUE MArHUTHOIO IIOJIS HA IPOBOJHUK C TOKOM M Ha JIBWXKYLIYIOCS 3apsKEHHYIO
YacTULy, ACHCTBHE DIIEKTPUYECKOTO MOJsA Ha 3apsDKEHHYI YacCTHILY, JJIEKTPOMAarHUTHBIE BOJIHBI, NPSMOJIMHEMHOE pPaclpoCTpaHEHUE CBETA,
OTpakKE€HUE U IIPEIIOMIICHUE CBETA, IUCIIEPCUs CBETA.

® COCTaBJIATH CXEMBI JJIEKTPUYECKUX LENEH C IOCIEAOBATEIBHBIM M IAPAJUICIBbHBIM COCIUHEHHEM OJIIEMEHTOB, pa3jiudas YCJIOBHBIC
0003Ha4YEHHUs FTIEMEHTOB JIEKTPUUECKHX Ienel (MCTOYHUK TOKa, K04, pe3UCTOp, PEOCTAT, JIaMIIO4Ka, aMIIEPMETP, BOJIBTMETP).

® JCIIOJIB30BaTh ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKalie M cOOMparoLie JIMH3e.

® OIMCHIBATh U3yYCHHbIE CBOMCTBA TEJ M JEKTPOMArHUTHBIE SBJICHUS, UCTIONbB3YS (PU3NYECKHE BETMUUHBL: AIEKTPUUECKUM 3aps, cuila ToKa,
3JIEKTPUUYECKOE HANpsKEHUE, SJIEKTPUUECKOe CONPOTUBIICHUE, YAEIbHOE CONPOTUBICHHE BEIIECTBA, paboTa 3JIEKTPUUECKOTO MOJIsl, MOLTHOCTh TOKA,
(OKyCHOE pacCTOSHHE U OITHYecKas CHUjla JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETAa; MPU OMHCAHUU BEPHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYHMH, UX 0003HAUEHHsI U €AMHUIBI U3MEPEHUs; HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMHU BEIMUNHAMHU.

® aHAJIM3UpPOBATh CBOMCTBAa TEJ, OJEKTPOMAarHUTHBIE SBJICHUS U TPOLECCH, MCIONB3Ys (PU3UUECKUE 3aKOHBI: 3aKOH COXPaHEHHS



JIEKTPUUECKOro 3apsija, 3akoH OMa Juis ydacTka Lemnu, 3akoH Jlxoynsa-JIeHna, 3aKoH IpSAMOJIMHEHHOr0 paclpoCTpaHEHHs CBETA, 3aKOH OTPaXKeHUs
CBETa, 3aKOH MPEJIOMJICHHUS CBETA; IPU ATOM pa3inyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKECHHE.

® [IPUBOJUTH NPUMEPHI MPAKTUUECKOr0 UCIOIb30BAHUS GU3NUECKUX 3HAHUH O 3JIEKTPOMATHUTHBIX SIBJICHUAX

e pemath 3a7auyd, UCHOIbL3ys (usnueckue 3akoHbl (3akoH Oma s yuyacTka Lenu, 3akoH JDkoyins-JleHna, 3akoH INPSIMOJIMHEHHOIo
pacrpocTpaHeHHsI CBETa, 3aKOH OTPAXKEHUs CBETa, 3aKOH IPEJIOMIIEHUs cBeTa) M (OpMyJbl, CBsA3bIBAlOIIME (DU3MUECKUE BEJIMYMHBI (CHJAa TOKa,
NEKTPUYECKOE HAIPSHKEHUE, DJIEKTPUUYECKOE CONPOTUBIIEHUE, YAECIBHOE COIPOTUBIIEHUE BEILECTBA, pabOTa IEKTPUUYECKOrO MO, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSHME W ONTHYECKas CUIa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBeTa, (OPMYJbl pacuera
ANEKTPUYECKOTO CONPOTHBIICHHUS IPHU MOCIEAOBATEIbHOM M IMAPAICIIBHOM COEAMHEHMHM IPOBOJAHMKOB): HAa OCHOBE aHalM3a YCJIOBUSA 3aJaud
3aIllUCBIBaTh KPATKOE YCIIOBHE, BBLAEIATH (PU3UUECKUE BEIMYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIMMbIE AJIS €€ PELICHMs, NMPOBOAUTH pacyeTbl U
OLIEHUBATh PEAILHOCTD [TOJIyYEHHOT'O 3HAaYEHUsI (PU3NUECKON BEIUUMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® JICIIOJIB30BaTh 3HAHUS 00 DIIEKTPOMArHUTHBIX SIBICHUSX B TIOBCEJIHEBHOW >KM3HM IS oOecredeHus: Oe30MacHOCTH IMpH OOpalICHUU C
npubopaMH M TEXHHYECKUMH YCTPOWCTBAMH, JJIsl COXPAaHEHHs 37J0POBbS M COOJIOJCHUS HOPM SKOJIOTUYECKOTO MOBEICHHS B OKPYKAIOUIEH cperne;
IPUBOAUTH IPUMEPHI BIMSHUSA 3JIEKTPOMArHUTHBIX U3JIy4€HUH Ha )KUBbIE OPraHU3MBlI,

® pasIMyaTh TPAHMIBI TPUMEHUMOCTH (U3NIECKHUX 3aKOHOB, TOHUMATh BceoOMid XxapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsAJ1a) U OTPaHUUYEHHOCTb UCII0JIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa Juisl ydyacTka Lenu, 3akoH Jxoyna-Jlenua u np.);

® JCIIOJIB30BaTh IPUEMbl IOCTPOEHUS (U3NYECKUX MOAeeH, Noucka U (OPMYIUPOBKH JIOKA3aTEIbCTB BBIABUHYTBIX THIIOTE3 H
TEOPETUYECKHUX BBIBOJOB HA OCHOBE SMIUPUYECKH YCTAaHOBJIEHHBIX (DaKTOB;

® HAXOJWUTh aJEKBAaTHYIO MPEUIOKEHHOM 3ajade (U3NYECKYI0 MOJEb, pa3peuiarb NpobiieMy Kak Ha OCHOBE HMEIOLIMXCS 3HAaHUM 00
AJIEKTPOMAarHUTHBIX SIBJICHUSIX C MCIOJIb30BAaHHMEM MAaTEMATHYECKOIO anmnapara, Tak U IPH IOMOIU METOJ0B OLIEHKH.

KBanToBbIe siBJIeHUS

BbInycKHUK HAyYHTCH:

® DAcCIO3HaBAaTh KBAHTOBBIC SBJIEHUS U OOBSCHATH HA OCHOBE HMMEIOIIMXCS 3HAHMM OCHOBHBIE CBOWCTBA WJIM YCIIOBUSI NMPOTEKAHMS ITHX
SIBIIGHUM: €CTECTBEHHAs U UCKYCCTBEHHAs PaIlOaKTUBHOCTD, O-, 3- U Y-U31y4eHHs, BOSHUKHOBEHHE JIMHEHUATOro CIIEKTpa U3IYy4eHUsI aTOMa;

® OIMCHIBATh U3yYCHHbIE KBAHTOBBIE SIBIICHUS, UCIIONIb3Ys (PU3UUECKHE BEIMYMHBI: MACCOBOE YHCIIO, 3aps10BOE YHCIIO, IEPUOJL MTOJTypacraa,
SHeprus (OTOHOB; MPH ONUCAHUU NMPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIWYHMH, UX 0003HAYEHUS M €IWHUIIBI U3MEPEHHUS;
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOLIUE TaHHYIO PU3NYECKYIO BEJIMYMHY C IPYTUMU BEIMYUHAMU, BHIYUCIISATH 3HaUeHHE (PU3NUECKON BEIHUNHBI,

® aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, MCIONB3Ys (PU3MUECKHE 3aKOHBI M IOCTYJAThl: 3aKOH COXPAHEHUS SHEPruH, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsijia, 3aKOH COXpPAHEHMsI MacCOBOTO 4YMCIIA, 3aKOHOMEPHOCTH H3JIyUYEHHUS U IOTIJIOLIEHUS CBETa aTOMOM, NP ITOM pa3inyaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIPAXKEHHE;

® pa3IMyaTh OCHOBHBIEC IPU3HAKY IUIAHETAPHON MOJEIN aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO $1pa;

® IIPUBOJIUTH MPUMEPHI NPOSABICHUS B MPUPOJE U NMPAKTUYECKOTO MCIOIb30BAaHUS PaJMOAKTUBHOCTH, SIAEPHBIX U TEPMOSJIEPHBIX PEAKIIUM,
CIIEKTPAJILHOTO aHAIN3a.



BbINYCKHUK IOJYYUT BO3MOKHOCTh HAYYHThCS:

® JICIIOJIB30BaTh MOJYYEHHBIC 3HAHUS B MOBCETHEBHOM KU3HU MpU OOpalIeHHH ¢ MpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBAMHU (CUETUHK
MOHU3UPYIOUIMX YACTHII, TO3UMETP), JAJISi COXPAHEHUS 30POBbs U COOIIOACHUS HOPM SKOJIOTHUECKOTO MOBEICHHS B OKPY’KaIOLIeH cpee;

® COOTHOCHUTB 3HEPTUIO CBSI3U aTOMHBIX S7Ep C Je(PEKTOM MACCHI;

® [IPUBOJAUTH IIPUMEPHI BIUSHUS PAJIMOAKTUBHBIX U3JIy4YCHUH Ha MBbIC OpPraHU3Mbl; IOHUMATh PUHLUI IEHCTBUSA AO3UMETpa U pa3ianyaTh
YCIIOBHSI €TI0 MCII0JIb30BaHMS;

® JIOHUMMATh 3KOJOI'MYCCKHC HpOGJ’IGMBI, BO3HHUKAONIUC IMPU HMCHOJB30BAHUH ATOMHBIX 3JICKTpOCTaHI_[I/II71, U MYTU PCIICHHUA 3THUX HpO6JI€M,
MEPCIEKTUBBI UCTIONB30BaHUS YIIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A.

JJ1eMeHThI ACTPOHOMHH

BbINYCKHUK HAYYUTCS:

e yKa3bIBaTh Ha3BaHMs IU1aHeT COJHEYHOH CHCTEMBI; pa3inyaTbh OCHOBHBbIE NMPHU3HAKM CYTOYHOTO BpPALICHUs 3BE3AHOrO HeOa, JBHKEHUS
Jlynsl, ConHIIa ¥ TUIAHET OTHOCHUTEIIBHO 3BE3I;

® [IOHUMATb PA3IUYUS MEXKIY TeIUOLEHTPUUECKON U I€OLEHTPUUECKOM cucTeMaM MUPa;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® YKa3bIBaTb O6HII/IC CBOMCTBA M OTJIMYMS IJIAHET 36MHOM TPYIIIbI U INIAHCT-TUTAHTOB,; MAJIbIX TECJI ConHeYHON CHUCTEMBI M OOJILIINX IIaHET,
I10JIb30BAThCS KAPTOU 3BE3HOr0 Heba Mpu HAOIIOACHUSIX 3BE3AHOIO HEDA;

® pasIMyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3]1 (pa3Mmep, IBET, TEMIIepaTypa) COOTHOCHTD I[BET 3BE3/IbI C €€ TeMIepaTypoi;

® pasaMyaTh TUMOTE3bI O MPOUCXOKACHUN COTHEUHON CHCTEMBI.

COJAEPKAHUE YYEBHOI'O ITPEJJMETA

@dusnyeckoe 00pa3oBaHNWE B OCHOBHOW INKOJIE JTOJDKHO oOecneduTh (POPMHUPOBAHME Y OOydYalOMIMXCS MPEACTAaBICHUI O HAydHOM KapThHE
MHUpa, O3HAaKOMJIEHHE OOydaromMxcsi ¢ (U3NYECKMMH M AaCTPOHOMHUYECKHMH SIBICHUSMH, OCHOBHBIMH NpPUHIMIIAMU paOOThl MEXaHU3MOB,
BBICOKOTCXHOJIOI'MYHBIX YCTPOﬁCTB n HpI/I60pOB, Pa3BUTHC KOMHGTGHHI/Iﬁ B pCHICHUN WHKCHCPHO-TCXHUYCCKUX U HAYUHO-HUCCICAOBATCIbCKUX 3a1aY.

OcBoeHne y4eOHOro MpeaMeTa HalpaBIeHo Ha pa3BUTHE Y 00yUalOIIMXCs MPEACTaBICHUH O CTPOSHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHUS U
JBUKEHMSI MaT€pUH, HA OCBOCHHE 00YJaroIIMMHUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEN MPUPOAHBIX SIBICHUHN, CO3/1aHNE YCIOBUH A1 (POPMHUPOBAHMUS
MHTEJUIEKTYaJIbHBIX, TBOPYECKUX, TI'PAXKTAHCKHX, KOMMYHUKAIIMOHHBIX, MH(POPMAIMOHHBIX KomreTeHUHH. OOydaromuecss OBIAJCIOT HAyYHBIMHU
METOJIaMU PEUICHHs] Pa3IUYHbIX TEOPETHYECKHX M MPAKTUYECKUX 3a/lad, YMEHHSIMH (QOpPMYIUpPOBATh TUIIOTE3bl, KOHCTPYHPOBATh, MPOBOIUTH
HKCIEPUMEHTBI, OLICHUBATh U aHAJIU3UPOBAThH MOJYUCHHBIE PE3YJIbTAThl, COMOCTABIATh UX C OOBEKTUBHBIMU PEAHSIMH JKU3HU.

VY4eOHblii mpeaMer crnocoOcTByeT (opMHpOBaHUIO Yy OOydaromIMXCs YMEHHMH O€301acHO HCIOJb30BaTh JabopaTtopHoe 000pyAOBaHUE,
MPOBOJIUTh €CTECTBEHHOHAYUHBIE HCCIIEJOBAHUS M OSKCIIEPUMEHTHI, AaHAJM3UPOBATh IIOJIyYCHHbIE pEe3yJbTaThl, MPEACTaBIATh W HAYYHO
APTYMCHTHUPOBATH IMOJTYYCHHBIC BBIBObI.



W3ydeHnue npeamera B 4acTu (GOpMHUPOBaHUS y 0OyUaIOIIUXCSI HAYYHOI'O MHUPOBO33PEHUS, OCBOCHHUS OOIEHAyYHBIX METOJOB (HabOI0eHuE,
U3MEpEHue, SKCIEPHUMEHT, MOJAEIHPOBAHKE), OCBOCHHUS NPAKTUYECKOTO NPUMEHEHHs HAy4YHBIX 3HAHWKH (U3MKM B JKM3HM OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C TMpeJAMETaMu: MaTeMaTuka, HHPopMaTHKa, XUMHUS, Ouojorusi, reorpadusi, SKOJOTHs, OCHOBbI 0€30MaCHOCTH
KHU3HEESTEIbHOCTH.

Pusuka 1 pu3nYecKHe MeToAbl U3y4YeHHUs PUPOAbI

®dusuka — Hayka o npupoje. dusznueckue tena u sBieHus. Habmonenue n onucanue (uznyeckux siBineHuil. OU3nyeckuil SKCIEpUMEHT.
MonenupoBaHue sBJICHUN U 00bEKTOB NpHUpoJibl. PU3NUECKUE BEINYMHBI U UX U3MepeHHe. TOYHOCTh U MOTPEIIHOCTh U3MEepeHU. MexnyHapoaHast
cucrema enuHul. Puznmueckue 3aKoHbl U 3akoHOMepHOcTH. Pu3uka M TexHuka. Hayunblii meron mnos3Hanus. Ponbp ¢usuku B ¢dopmMupoBaHUU
€CTECTBEHHOHAY4YHO! I'PAMOTHOCTH.

MexaHnn4yeckue siBJIeHHUSA

Mexanudeckoe IBMKEeHHE. MaTepualibHasi TOYKa Kak MoJenb (u3ndeckoro Tena. OTHOCHUTENFHOCTh MEXaHHMYECKOro IBMkeHus. Cucrema
orcyera. OuU3nuecKue BEIMYMHBI, HEOOXOAUMBIE [Tl ONUCAHMS JABMKCHHS M B3aUMOCBA3b MEXJY HUMHU (IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
BpeMs JIBIKEHHS). PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBUXKEHHE. PaBHOMepHOe IBMKEHHE IO OKpYyxHOCTU. [lepBblii 3akoH
Herorona u mHepnus.Macca tena. IlmotHocTh BemectBa. Cuna. Enuaunel cunbsl. Bropoit 3akon Herotona. Tpermii 3akon Hprorona. CBoOoHOE
nagenue ten. Cua TspkecTH. 3aKoH BceMupHoro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. CBsi3b MEXKAYy CHIION TSKECTH U
Maccoi Tena. Jlunamometp. PaBHoaelcTByromas cuna. Cuna TpeHus. TpeHnue ckosbxkenus. Tpenue nokos. TpeHue B IPUPOJAE U TEXHUKE.

Wmnynec. 3akoH coxpaHeHMs HMMynbca. PeakTuBHOe IBMkeHHE. MexaHuueckas pabota. MomHocTh. OHeprus. lloTeHiumanbHas u
KMHeTH4ecKas 3Heprus. [IpeBpaienue oqHOro Buj1a MEXaHNYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHMsI IIOJTHOM MEXAHUYECKOW YHEPTHUH.

IIpocTele MEXaHU3MBI. Y CIOBUS PaBHOBECHS TBEPJOTO TEJIA, UMEIOLIEr0 3aKPEIUICHHYIO OCh IBWKEHM. MoMeHT cuiibl. LleHTp TsbkecTH Tena.
Peruar. PaBHOBecue cui Ha peryare. Peiuaru B TexHuKe, ObITY M npupoie. [loaBMKHbIE U HEMOABHKHbIE 010KU. PaBeHCTBO paboT MpH MCIIOIb30BaHUN
IIPOCTBIX MEXaHNU3MOB («30J10TO€ MPaBUII0 MeXaHUKNY). Koadduirent nonesHoro aeicTByus MexaHU3Ma.

Jasnenue TBepAbIX Ten. Enunuiel uamepenus nasieHus. CriocoObl u3MeHeHMs JaBieHus. [laBnenue xujakocrei u ra3oB 3akoH Ilackais.
JlaBneHue XUIKOCTH Ha HO W CTeHKH cocyna. Coobmraromuecs cocynbl. Bec Bo3myxa. Atmocdepnoe naBnenue. M3mepenme atMmochepHOro
nasnenus. OnsiT Toppuuennu. bapomerp-anepoua. ATMochepHoe JaBlieHHe Ha Pa3IMyYHBIX BbICOTaX. ['MapaBianueckue MeXaHu3Mbl (Ipecc, Hacoc).
JlaBneHue )KUIKOCTH U ra3a Ha IOrpy>KEHHOE B HUX Teno. Apxumenosa cuia. IlnaBanue Ten u cynos Bo3ayxoruiaBanue.

Mexannueckue konebanus. [lepron, yactora, amminTtyna Kkonebanuil. Pesonanc. Mexanuueckrie BOJIHBI B OJTHOPOJHBIX cpeaax. J{iamHa BOIHBI.
3BYK KaKk MEXaHMUYECKasl BOJIHA. | pOMKOCTb U BbICOTa TOHA 3BYKa.

TemoBble siBJIeHUS

Crpoenue BemiecTBa. ATOMBI MU MOJIEKYJIbI. TeruioBoe JBM)KEHHE aTOMOB M Mousiekysl. Juddysus B razax, >KUAKOCTSIX W TBEPIBIX TeJax.
BbpoyHnoBckoe nBmxenue. B3aumoneiicTBue (IpUTSDKEHHE M OTTAJIKMBaHHME) MOJIEKYJ. ArperaTHble COCTOSHUSI BelllecTBa. Pasznuune B CTpOEHHH
TBEPABIX TEJ, KUAKOCTEN U ra30B.



TennoBoe paBHOBecue. Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCThIO XaOTUYECKOIO JBUKEHUs 4acTull. BHyTpeHHss sHeprus. Pabora u
TEIuIoNnepeiaya Kak crnocoObl M3MEHEHUs BHYTpEHHEW sHeprum Tena. TeruonpoBofHocTh. KouBekuus. Mzmydenue. Ilpumepsl Temonepenayu B
npuposae U TexHuke. KonnuecTBo TEIUOThL. Y enbHas TEIJIOEMKOCTh. YIElIbHAs TEIUIOTA CIOPAHMs TOILIMBA. 3aKOH COXPAHEHMsI U IPEBpaILECHHUs
SHEPruu B MEXAHUYECKUX U TEIUIOBBIX Ipoleccax. [lnaBnenue n oTBepaeBaHne KpUCTAUIMUECKUX Tel. Y IeJbHas TeIvioTa miasieHus. Mcnapenue u
KoHAeHcanud. Ilornonienne sHEpruu Npu UCIAPEHUM JKUIKOCTH W BBIIEICHHE €€ NPU KOHJAEHcauuu napa. Kumenuwe. 3aBUCUMOCTh TEMIIEpaTyphbl
KUIICHUS OT JIaBJCHUA. Y AeJbHas TEIJIoTa Napoodpa3oBaHus M KOHIEHcauuu. BiaxkHocts Bo3ayxa. Pabora rasa mpu pacmupenuu. [IpeoOpasoBanus
SHEPI'UH B TEIJIOBBIX MAIIMHAX (I1apoBasi TypOMHA, IBUraTelb BHYTPEHHErO CrOpaHusl, peakTuBHbIN ABuratesns). KII/1 TerioBoii MaluHsl.

DJIEeKTPOMarHuTHbIE SIBJICHUSI

Onextpuzanus puznyeckux Ten. BzaumozeilicTBue 3apsokeHHBIX Tell. J[Ba poa aeKkTpuyecKux 3apsaoB. [lenmuMocTh 3IeKTPUUEcKoro 3apsja.
DneMeHTapHbIA JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHUs JIEKTpudecKkoro 3apsaa. IIpoBoAHMKH, MOJYNIPOBOJHUKUA U HU30JSTOPBI AJIEKTPUYECTBA.
DNeKTpocKon. DJIEKTPUUECKOe Iojie Kak OocoObli BHJ MaTepuu. HampspkeHHOCTh 3seKTpuueckoro moss. JleiicTBue 31eKTpuueckoro mojis Ha
aneKkTpuueckue 3apsaasl. KonaeHcatop. DHeprus aIeKTpUYecKOro mojs KOHAEHcaTopa.

ONeKTpu4ecKuid TOK. VICTOUHMKM 3JIEKTPUYECKOTO TOKa. OJIEKTpHYECKas LEelb M €€ COCTaBHble 4YacTh. HampaBieHune u JneicTBUs
aJIeKTpuueckoro Toka. Hocurenu snexTpudeckux 3apsnoB B MeTtauiax. Cuina Toka. DIEKTPUYECKOE HANPSKEHHE. DIEKTPUYECKOE CONPOTUBICHUE
IIPOBOAHUKOB. ENUHUIIBI COTPOTHUBIICHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH OMa A ydacTka uLenu. YaenbHoe comportuBieHue. Peocrartsl. [locienoBarenbHoe
COE€MHEHME NTPOBOJHUKOB. [[apannensHoe coequHeHre TPOBOJHUKOB.

Pabora snekTpuyeckoro moiyis Mo MEPEMELIEHUIO AJIEKTPUYECKUX 3apsAAoB. MOIIHOCTh 3yieKTpudeckoro Toka. HarpeBanue mpoBOAHUKOB
JIEKTPUUECKUM TOKOM. 3akoH /xoyins - JleHna. DnekTpuueckrue HarpeBaTeslbHble U OCBETUTENbHbIE TPUOOopsl. KopoTkoe 3aMbIkaHMeE.

MaruutHoe nosue. MHIyKIus MarHuTHOro nojs. MarautHoe nose Toka. OnelT Opcereaa. MarHuTHOE 1o MOCTOSHHBIX MarHUTOB. MaruutHoe
nosie 3eMJId. DJIEKTPOMArHUT. MarHuTHOe Mojie KaTyIIKH ¢ TOKOM. [IpuMeHeHue 31neKTpoMarHuToB. JleficTBME MarHMTHOIO IOJIS Ha NPOBOJHUK C
TOKOM U JIBIDKYILYIOCS 3apsDKeHHYI0 yactuily. Cuna Amiepa u cuia JlopeHua. DiekTpoBUraTelib. SIBIeHre 31eKTpOMarHuTHON MHAYKIMS. ONbIThI
@dapanes.

OnexTpoMarHuTHble kojeOanus. KonedarenbHblit KOHTYp. DnektporeHeparop. [lepemennsiii Tok. Tpancpopmarop. Ilepenaua snekrpuueckoit
OHEPrUM Ha PACCTOSIHME. OJEKTPOMAarHUTHBIE BOJHBI M MX CBOWCTBA. lIpMHIMIBI panmMocBA3M W TeneBUICHMs. BiusHUE 31I€KTPOMarHUTHBIX
U3JTy4YeHUH Ha )KUBbIE OPraHU3MBI.

Cser — anekTpoMarHuTHas BojiHa. CKOpocTh cBeTa. MICTOUHMKM cBeTa. 3aKOH MPSIMOJMHEWHOIO pacHpOCTPAHEHHE CBETA. 3AKOH OTPAXKEHUS
cgeta. [limockoe 3epkaio. 3akoH nmpenoMieHus cBeta. JInnzpl. oKycHOE pacCTOSHUE M ONTHYECKas cuila JUH3bL. M300paxeHne npeaMmeTa B 3epKajie u
muH3e. Ontuueckue npubopsl. a3 kak ontudeckas cucreMa. Jlucnepeus cera. iHtepdepenuus u Audpakiys cBera.

KBanToOBBIC sIBJICHUS
Crtpoenue atoMoB. [1nanerapnas mosens aroma. KBaHTOBBIN XapakTep MOTJIOMIEHUS M UCITYyCKaHUs cBeTa aromMamu. JInHeiluaTeie CrieKTphl.
OmnbiThl Pesepdopna.



CocraB atoMHOTO sizipa. I[IpoToH, HEUTPOH U AIEKTPOH. 3aKOH DUHINTEHHA O MTPOIMOPIIMOHAIBPHOCTH MacChl M dHEpruu. JledekT Macc u SHeprus
CBSI3M aTOMHBIX siaep. PamgmoaktuBHOCTh. llepmon momypacnaga. Anbda-uznydenue. bera-m3mydenme. ['amma-usnydenue. SnepHbIe peakiv.
Uctounuku sneprun ConHia u 3Be31. SnepHas sHepreTuka. JKOJIOrHUeCKUe MpoosieMbl paboThl aTOMHBIX 3JeKTpocTaHuui. Jlosumerpus. Bnusnue
PAINOAKTUBHBIX U3TyYEHUN HA KUBbIE OPTaHU3MBI.

Crtpoenue u 3BoJIonus Beenennoit

['eoneHTprYecKass U TEIMOLEHTPUUYECKass CHCTeMbl Mupa. Dusmdeckas npupoaa HebecHbix Ten ComHedHO# cuctembl. [IpomcxokneHue
Conneunoii cucteMbl. @usndeckas npuposa Connia u 38e31. Ctpoenue Beenennoit. Oponmonust Beenennoii. I'nnoresa bomnbioro B3peisa.

IIpumepHbIe TEMbI J1a00PATOPHBIX H MPAKTHYECKUX PadoT

1. Onpeoenenue xoaghghuyuenma mpenus ckonvoiceHus.

2. Onpeodenenue yOenbHOU Meni0emMKoCmu.

3. Uzmepenue pabomsi u MOWHOCIU INIEKMPULECKO20 MOKA.

4. Uszmepenue conpomusneHusl.

TEMATHUYECKUI IJIAH
No TeMbl Tema Kon-Bo yacos Komn-Bo maboparopHbix Kon-Bo KOHTpOJIBHBIX
/TIpaKTUYEeCKUX padoT pabort

1 Beenenue 1

2 MexaHuka 25 2 2

3 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 10 1 1

4 OCHOBBI TEPMOJIMHAMHKH 8 0 1

S OCHOBBI 2JIEKTPOIMHAMUKHU 24 1 1

BCEI'O 68 4 5




