MyHununajibHoe 00111eo00pa3oBaTe/ibHOe ABTOHOMHOE yUpeKIeHne
cpenusisi o0ueodpasosarenbHas mkoaa Ne 54 r. Tomcka

CornacoBaHo U PEKOMEHIOBAHO K YTBEPXKACHHUIO

[earorH4eCKUM COBETOM ; 2
IIpotokon Ne 14 ot 30.08.2021 r. :

Q OIII Ne 54 r. Tomcka
L C.M. HukynbmuH

Pabouas nporpamma
npeamer: Puznka

kiaaceni: 10/ 11

Bcero yacoB: 68/ 68 B roa
BCEro 4acoB B HeJeJo: 2/ 2

CocTaBUTE]b:
Aspgseiiko Oapra AjnekceeBHa

Tomck - 2021



ITosicHUTENbHAA 3aNIHCKA

Pabouas mporpamma no ¢usuke s 10-11 kmacca cocraBieHa Ha OCHOBE CIIEAYIONIMX HOPMAaTUBHBIX JOKYMEHTOB:

1. DdenepanbHbliil 3akoH 0T 29.12.2012 1. No273-D3 «O6 obpazoanuu B Poccuiickoii @eneparun» (B pepakinun deneparbHOro 3aKoHa
Ne304-d3 ot 31 uronsa 2020 r.);
1. @denepallbHbIl TOCYAApCTBEHHBIM 00pa3oBaTENbHBIA CTaHIAPT OCHOBHOTO OOIIEro oO0pa30BaHUs, YTBEPKACHHBI MPUKA30M

MunuctepctBa oopazoBanus u Hayku PO ot 17 mast 2012 ronma Ne 413;

2. [Ipukaz MunucrtepctBa oOpa3oBaHus u Hayku Poccuiickoir @enepaumu ot 31.12.2015 Nel577 «O BHeceHMHM H3MEHEHUIl B
denepanbHBIA TOCYIapCTBEHHBIA 00pa30BaTEIIbHBIN CTaHIAPT OCHOBHOTO 0OIIero oOpa3oBaHUSs, YTBEPXKICHHBIM MPUKa3oM MUHHCTEpPCTBA
obpa3zoBanus u Hayku Poccuiickoir @enepanuun ot 31 gexadpst 2015 r. Ne 1578» (3apeructpupoBano B Muntocre Poccun 02.02.2016 r. Ne
40937) (mynkT 18.2.2. B 4acTW U3MEHEHUS CTPYKTYPhI pabouuX Mporpamm);

3. [Tpuka3z MunucrepcrBa npocsenienus Poccuiickoir ®eneparu ot 20.05.2020 1. Ne 254 «O yrBepxaeHuun (enepaabHOro mepeyuHs
y4eOHUKOB, JOIMYIIEHHBIX K MCIIOJB30BAHUIO MPHU peaIu3alMyd HMMEIOIUX TOCYJapCTBEHHYIO aKKPEIWUTALMI0 00pa30BaTENbHBIX MPOrpaMm
HayaJlbHOTO OOIIEro, OCHOBHOI'O OOINEro, cpeiHero ooOmero o0pa3oBaHMsS OpraHU3ALUSAMM, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JeSITeNbHOCTDY (JIomoaHeHus B mpukasze Ne 766 ot 23.12.2020);

4. OcHoBHas oOpa3oBartenbHas IporpamMMa cpeanero ooero oopazosanust MAOY COILL Ne54 r. Tomcka;

5. VYuebusiii ran MAOY COII Ne54 r. Tomcka;

6. Pa6ouas nporpamma Bocniutanuss MAOY COII Ne 54 r. Tomcka (mipuka3 Ne 130 ot 25.08.2021);

1. Konuenmumn pasButus (U3MKO-MaTeMaTHUYECKOIO M €CTECTBEHHOHAy4HOro oOpaszoBaHus Tomckoil oOmactu Ha 2019-2025 ronsi»
(Pacnopspxenne [lemapramenTa obmero oopasoanus Tomckoi obmactu ot 28.09.2018 Ne 832-p);

8. ®usnka. Paboume mnporpammbl mo ¢usuke 7 - 11 xmaccel. ABTop — cocraButenbs B.A.IlomoBa. — M: Ilmamera, 2011r.
(O6pa3zoBaTenbHbIN cTaHAAPT);

9. PexomeHmanMu 1O OCHALIEHHIO O00IIe00pa30BaTENbHBIX YUPEXKACHUH Yy4eOHbIM U y4eOHO-TabopaTOpPHBIM  00OPYAOBaHHUEM,
HeoOxoauMbeiM st peanuzaiun @PI'OC ocHOBHOTO 001Iero 00pa3oBaHuUs, OpraHMU3aLUU TNPOEKTHOW JesITEeIbHOCTH, MOAETHPOBAHUS U
TEXHUYECKOTO TBOpUecTBa oOyvaromuxcs (Pekomenaanuu Munucrepcrsa oopazoBanust u Hayku PD ot 24.11.2011r. Ne MJ1-1552/03).



Pabouass mporpamMma HalelieHa Ha JOCTH)KCHHE ILIAaHUPYEMBIX pe3yJIbTaTOB OCBOCHHS OCHOBHOM 00Opa30BaTENIbHOM MpOrpaMMbl
(IMYHOCTHBIX, TMPEAMETHBIX, METANPEAMETHBIX), peain3yeT OCHOBHbIC uaen denepanbHOr0 rocyIapCcTBEHHOrO 00pa30BaTEIBHOTO CTAaHIAPTA
OCHOBHOT0 00111eT0 00pa30BaHMs.

Hesblo u3yvyennst Kypca GU3NKH B CPeJHUX (TTOJIHBIX) 00pa30BaTENIbHBIX YUPEKICHUAX Ha Oa30BOM YPOBHE SBIISAETCS:
. OCBOCHME 3HAHUI O (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W MPUHIUIMAX, JISKAIIMX B OCHOBE COBPEMEHHOH (PM3MYECKOW KapTHHBI MHPA;
HauboJiee BaXKHBIX OTKPBITHAX B 007acTH (DPU3MKM, OKA3aBIIMX ONpPEIESAIONIee BIMSHUE HA Pa3BUTHE TEXHUKH U TE€XHOJOTHH; METOAAX HAyYHOI'O
ITIO3HAHMS IPUPOJIBL;
. OBJIQICHUE YMEHUSIMHM IPOBOJUTH HAOJIOJICHMS, IJIAHUPOBAaTh U BBINOJHATH SKCIEPUMEHTHI, BBIIBUraTh TMIIOTE3bl M CTPOUTh MOJEIH,
NPUMEHSATh TOJYYCHHBIE 3HAHHUA N0 (QHU3HKE I OOBSCHEHHS pPa3sHOOOPAa3HBIX (H3MYECKUX SBICHUH W CBOMCTB BEIIECTB; MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3UUECKUX 3HAHUI; OLIEHUBATH I0CTOBEPHOCTh €CTECTBEHHOHAYUYHOU MH(pOpMaLnu;
. pa3BUTHE JOTHYECKOTO U KPUTUIECKOTO MBIIIJICHUS, KYyJIbTYPHI pE4H, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHUMEHTY; Pa3BUTHE TIO3HABATEIbHBIX
HMHTEPECOB K IIPEIMETY, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Ipoliecce NPpUOOPETEeHHsI 3HAHUN M YMEHUH 10 (PU3UKE C UCII0JIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUN U COBPEMEHHBIX HH()OPMAIIIOHHBIX TEXHOJIOTHIA,
. BOCIIUTaHHE YOEXJIEHHOCTH B BO3MOXXHOCTH IO3HAHHS 3aKOHOB IPHPOJBI; HCIHOJIB30BAHUSA AOCTWKEHMH (U3MKM Ha Onaro pas3BUTHUS
YeJI0BEeYEeCKON IMBUIIN3ALUN; HEOOXOIMMOCTH COTPYAHUYECTBA B MIPOLIECCE COBMECTHOIO BHIIIOJHEHUS 3a/1a4, YBaXXUTEIbHOTO OTHOIIEHHS K MHEHHUIO
OIMOHEHTa MpPU OOCYXJIEHUM NPOOJIEeM €CTeCTBEHHOHAYYHOTO COJIEPKaHMs; TOTOBHOCTH K MOPAJIbHO-3THYECKOM OLIEHKE MCIIOIB30BaHMs Hay4HBIX
JNOCTHKEHHM, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPYKAOIIEH CpEebl;
. UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH Ul pelIeHus MPaKTHUYECKUX 3a/lad MOBCEAHEBHOM XKM3HM, oOecrieueHHus 0e30IacHOCTH
COOCTBEHHOM JKM3HHU, PallMOHAIBHOTO MIPUPOJAONOIB30BaHUS U OXPaHbl OKPYXKAIOIIEH cpebl. JOCTUKEHNE BBITYCKHUKAMHU IJIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS Kypca (PpU3HKY;

N3ydyenne nporpaMMHOT0 MaTepuana CTaBUT MEPe]] YHallMMUCS CIECAYIOINE 3a1adu:
e (QopmMHupOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHUS
pa3BUBATh MHTEIIEKTyaJlbHbIE CIIOCOOHOCTH yJaIIuXCs
pa3BUBATh [MO3HABATEJIbHBIE MHTEPECHI IIKOJIbHUKOB B MPOIIECCE U3YUEHUSI  (PU3HKH
3HaKOMHUTH C METOJAMH HAy4YHOTO MO3HAHUS OKPYKAIOIIEero Mupa
CTaBUTh MPOOJIEMBI, TPeOYIOIIKE OT YYaIIUXCS CAMOCTOSTEIbHOMN AEATEIbHOCTHU IO UX Pa3pelIeHuI0
BOOpPY’KaTh IIKOJbHUKA HAYYHBIM METOJIOM IO3HAHUS, TIO3BOJISIOLIUM MOIy4aTh OObEKTHUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE



e (opMupoBaTh yHHBEpCalbHbIC yueOHbIe neicTBIS, K T-KOMIIETEeHTHOCTH, OCHOBBI YUE€OHO-HCCIICIOBATEIBCKON M TPOSKTHOMN
JeSITeIIbHOCTH, YMEHHUI PabOTHI C TEKCTOM;
® pa3BHWBATh JIOTMYECKOE MBIIUICHUE W PEYEBBIE YMEHHS: YMEHHUs JIOTUYECKH OOOCHOBBIBATH CYXKACHHS, IPOBOJUTH HECIIOKHBIE
CHCTEMaTH3aIll1, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;
® pa3BUBaTh NPEACTABICHUS O (HU3UKE KAK YacTU OOIIEYETIOBEYECKOH KYJIBTYphl, BOCHHUTHIBATH MOHUMAHUS 3HAYMMOCTH (U3UKU JUIS
0O0IIIECTBEHHOTO TIporpecca.
CornacHo yueOHOMY IUIaHy I 00pa3oBaTebHBIX yupekaeHud Poccuiickoit denepannu Ha u3ydeHre (QU3MKU HA CTYICHU CPEIHETrO MOJHOTO
oOpa3oBaHus oTBOIUTCA He MeHee 136 JacoB u3 pacuera 2 yaca B HeAento B 10-11 knaccax. Pabouas mporpamma mis 10 kimacca paccurtana Ha 2 Jaca
B Hezlelto, o0t 00beM 68 yacoB. Pabouast mporpamma uist 11 kiracca paccunTana Ha 2 4aca B HeJeIro, o0muii o00bem 68 gacos.

1. TlnaHupyemble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa
¢uszuxu 10-11 kaacent

I/I3y‘I€HI/I€ (1)I/ISI/IKI/I HarpaBJICHO Ha AJOCTHXXCHUC 06y‘-IaIOHlI/IMI/ICﬂ JIMYHOCTHBIX, MCETANPCIMETHBIX (peFYHﬂTI/IBHI)IX, IIO3HABATCJIIbHBIX U

KOMMyHI/IKaTI/IBHI)IX) " NpCIMETHBIX PE3YIbTATOB.

JInyHOCTHBIE
pe3yJbTaThl

Y ooyuarowezoca 6yoym cghopmupoeanui:

TOTOBHOCTb U CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPa30BaHHIO, K OCOZHAHHOMY BBIOOPY U OCTPOCHHUIO
JanbHeHe nHANBUYalbHOM TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpe ITpodeccuii u
npodeccnoHaNbHBIX TPEANOYTEHHH, C YYETOM YCTOMYMBBIX IIO3HABATEIbHBIX HHTEPECOB;

OTBETCTBEHHOE OTHOILLIEHUS K YYEHHIO; YBAXKUTEIbHOE OTHOLIEHHUE K TPYAY;

LIEJIOCTHOCTh MUPOBO33PEHUS;

TOTOBHOCTb U CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMH JIIOABMHU M IOCTUTATh B HEM B3aUMOIIOHUMAHMS,

— MHTEpEeC K 3HAaHUSM KaK HHTEJUIEKTYalIbHOMY pecypcy, o0ecrieunBaromeMy Oyayliee 4eJIoBeKa, Kak pe3ynbTaTy
KpPOMOT/IMBOTO, HO YBJIEKATEIbHOTO Y4eOHOT0 Tpy1a;

CaMOCTOSITENIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U NMPAKTHYECKUX YMEHU;

TOTOBHOCTb K BBIOOPY ’KM3HEHHOT'O ITyTH B COOTBETCTBHM C COOCTBEHHBIMU MHTEPECAMHU U BO3MOKHOCTSIMH.

Ooyuarowuiica noayuum 603MOHCHOCHLY 015 YOPMUPOBAHUA:

y6e)K}16HHOCTI/I B BO3MOXHOCTH ITIO3HAaHUA IPUPOJBI, B H€O6XOJII/IMOCTI/I Pa3yMHOI'O0 HCIIOJIb30BaHUA JIOCTI/I)KGHI/If/'I
HAaYKH U TEXHOJIOT Uit JJIA nanLHeﬁmero Pa3BUTHA YCJIIOBECUCCKOT'O O6IH€CTBa, YBAXXCHHUC K TBOPIAM HAYKHW U TCXHUKH,




OTHOIICHHE K (PU3HKE KaK AIEMEHTY 00111e4eI0BEYeCKON KYIbTYphI;

OpHUEHTALIMM Ha OLIEHKY pe3yJIbTaTOB [103HABATEIILHOMN J€ATEIbHOCTH;

CaMOOLIEHKU Ha OCHOBE 33/IaHHBIX KPUTEPUEB YCICITHOCTH YU€OHOH e TeIbHOCTH;

MepBOHAYAILHON OPUEHTALIMK B TIOBEJICHUH HA MPUHSTHIE MOPAJIbHBIE HOPMBI;

MPEJCTABICHNUS O 3HAYCHUN GU3UKU Ui TTO3HAHHS OKPY)KAIOLIETO MUPA;

KpEaTUBHOCTU MBIIUICHHS, MHUIIUATHBBI, HAXOAYUBOCTH, aKTUBHOCTH MPHU PEHICHUH (HU3MUECKUX 3a7au;

YMEHHUSl Paclo3HaBaTh JOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA, OTIMYATh TUIOTE3Yy OT (hakTa, BbIpaOATHIBAThH
KPUTUYHOCTh MBIILJICHUS.

MeTtanpeamMeTHbie
pe3yJbTaThbl

a) Pezynamuenoie:

1. yMeHHE CaMOCTOSTEIILHO ONpPENeNSITh Ienu OOydeHUs, CTaBUTh M (DOpPMYIHpOBATh HOBBIC 3amadud B ydcOe U
M03HABATENIBHON 1€ATEIbHOCTH, PA3BUBAaTh MOTHUBBI U MHTEPECHI CBOCH MO3HABATEIHHON JAESITENbHOCTH.

Obyuarowuiicst cmodcem:
aHAIIM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBATH Oy Iylire 00pa3oBaTebHbBIE PE3YIbTAaTHI,
UICHTUPHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEIEIATh II1aBHYIO MPOOIEMY;
BBIIBUTATh BEPCUU PEIICHUs TPOOJIeMbl, (DOPMYITHPOBATH TUTIOTE3bI, MPEIBOCXUIIATH KOHEYHBIN Pe3yNbTar;
CTaBUTH IIEJTh JCITEILHOCTH Ha OCHOBE ONPE/ICIICHHOMN MPOOIEMBI U CYIIIECTBYIOIINX BO3MOKHOCTEH;
(dbopMyIIpoBaTh yaeOHBIC 3a/Ia4H KaK IIard JIOCTHKEHUS TTOCTABIICHHOW eI e TeIbHOCTH,

e 00OCHOBBIBATH IICJICBHIC OPWUEHTHUPHI W TIPUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YyKa3biBas W OOOCHOBBIBAs
JIOTUYECKYIO MOCIIEI0BATEILHOCTD I1aroB.

2. yMEHHE CaMOCTOSATENbHO IUIAHUPOBATh MYTH JOCTHIKEHHS IeNieil, B TOM 4YHCIie albTepHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosiee H3PEeKTUBHBIE CTIOCOOBI PEeIIeHNs YUeOHBIX U T03HABATENIbHBIX 3a/1a4.

Obyuarowuiics cmodicem.

® OmpenensiaTh HeOOXOAMMBIC NCHCTBHE(S) B COOTBETCTBUU C YYEOHOW W TMO3HABATEIBHOW 3aJaueil M COCTABIISITH
QJIITOPUTM WX BBITIOJTHCHHUS,

e 000OCHOBBIBaTh M OCYIIECTBIATH BEIOOP HamOosee 3(h(HEKTUBHBIX CIIOCOOOB pEIIeHUs yUYeOHBIX U TTO3HABATEIBHBIX
3azay;

® OMpeCIATH/HaXOUTh, B TOM YHCIIE W3 MPEAIOKCHHBIX BAapUAHTOB, YCIIOBHS JUIS BBIOJIHEHUS YYCOHOW W
MMO3HABaTEILHON 3aJ1a4H;




e BBICTpauUBaTh JKU3HEHHbIC IUIAHBI Ha KpaTKOCPO4YHOEe Oynyuiee (3asBiATh IE€JIEBble OPHUEHTUPBI, CTaBUThH
aJIeKBaTHBIE UM 3aJ1a4i U NpejiaraTh JeMcTBUs, yKa3biBas 1 000CHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD I11AaroB);

e BBIOMpaTh M3 NPEIVIOKEHHBIX BAPHAHTOB M CAMOCTOSTEIBHO HWCKaTh CPEJCTBA/PECYpChl sl pPELICHUs
3aa4u/JOCTUKECHHS 1CIIH;

® COCTAaBJIATH IJIaH PELICHUsI TPOOIEMBbI (BBIIOIHEHUS IPOEKTa, IPOBEICHHS UCCIICAO0BAHMS);

® OIIpeaelATh NOTECHIMANbHbIEC 3aTPYAHEHUS IIPU PELICeHUH y4eOHON 1 NT03HAaBaTeNbHON 33/]aul M HaXOJUTh CPEJCTBA
JUIS UX YCTpaHEHUs;

® OIIMCBIBAaTh CBOM OMBIT, 0OpMIISAs €ro AJIs MepeJadu JIpyruM JIFOJSM B BHJI€ TEXHOJIOTUU PELICHUS NPAaKTHYECKUX
3aJ1a4 OIPENIEIIEHHOT 0 KJlacca;

® I[UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO.

3. yMEHHE COOTHOCHTh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYILECTBIIATH KOHTPOJb CBOCH
NesTeNbHOCTH B Ipollecce JOCTHXKEHUS pe3ylbTaTa, ONpeessaTh CocoObl IEHCTBUIA B paMKax MpPEUIOKEHHBIX YCIOBUH U
TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBHUS B COOTBETCTBHU C M3MEHSIOIICHCS CUTYaIHEH.

Obyuarowuiicsi cmodcem:

® OIpPENeNsATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMU KPUTEPUU IIJIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUHU OLICHKH
CBOEH yueOHOU 1eITeNbHOCTH;

® CHUCTEMaTH3UPOBATh (B TOM YHCJIE BBIOMpATh NPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3yJIbTaTOB M OLIEHKU
CBOCH AEATEIbHOCTH;

e 0TOMpaTh UHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JESITEIbHOCTH, OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTU
B paMKax MpeAI0KEHHBIX YCIOBHM U TpeOOBaHUIA;

® OILICHUBATh CBOIO JEATEIBHOCTD, aPTYMEHTHUPYS IPUYNHBI TOCTUKEHUS WIN OTCYTCTBHSI INIAHUPYEMOT'O PE3yNbTaTa;

® HAaXOJUTh JOCTaTOYHBIE CPEJACTBA JUIS BBIMOJHEHHUS YU4EOHBIX JCHCTBUI B M3MEHSIOIIEHCS CUTYyallMd W/HIU MPH
OTCYTCTBHH INITAHUPYEMOTO pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHUTh KOPPEKTHUBBI B TEKYILYIO JESTENbHOCTh Ha OCHOBE aHalIM3a HM3MEHEHHH
CUTYyallUU JJIS TIOJTYYEHHS 3aIlNIaHMPOBAHHBIX XapaKTEPUCTUK MPOIYyKTa/pe3ybTara;

® YCTaHABIMBATH CBA3b MEXAY IIOJYYEHHBIMU XapaKTEPUCTUKAMHM NPOAYKTAa M XapaKTEPUCTUKAMM IIpolecca
NEATEIBHOCTH W TIO0 3aBEPIICHHHM JEATEIBHOCTH IIpeayiaraTh HM3MEHEHHME XapaKTEPUCTHK Npolecca Il IOJIy4eHUS
YIY4LIEHHBIX XapaKTEPUCTUK MTPOIYKTA;

® CBEpsITh CBOU JCUCTBHUS C IEJIbIO M, TPU HEOOXOIUMOCTH, UCIPABIISITH OLIMOKH CAMOCTOSATEIHHO.




4. yMeHHuE OIICHMBATh MPABWJIBHOCTb BBIMOJIHEHHUS] Y4eOHOH 3alay, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS.
Obyuarowuiics cmodicem:

® OMpeensiaTh KpUTEpUU NPaBUILHOCTH (KOPPEKTHOCTH ) BBINOJIHEHUS Y4eOHOU 3a1auu;

® AHAIM3UPOBATH U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTAapus ISl BBIIOJHEHHUS y4eOHOMU
3a/1a4u;

e CBOOOJHO TOJB30BATHCS BBHIPAOOTAHHBIMH KPUTEPUSIMH OIICHKH M CAMOOIEHKH, UCXOMAS W3 IeJIM U UMEIOIIUXCS
CPEJIICTB, pa3iinyasi pe3yJibTaT U CIIOCOObI ACHCTBU;

® OIICHMBATh MPOJIYKT CBOEH JAEATEIBbHOCTH MO 3aJaHHBIM HW/WJIM CaMOCTOSITENIBHO OIpPEAETICHHBIM KPUTEPUSM B
COOTBETCTBUH C LIEJIbIO ACATEIbHOCTH;

e 000OCHOBBIBaTh JOCTM)KMMOCTH II€JIM BBHIOpPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX PECypCOB H
JOCTYITHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATH U AHATM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. BIIaJICHHME OCHOBAMHU CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHATHUS PELICHUN U OCYILECTBICHHUSI OCO3HAHHOIO BbIOOpA B
y4eOHO! U TT03HABATENBbHOM.

Obyuarowuiicss cmocem:

e Halm0aTh U aHAJM3UPOBATh COOCTBEHHYIO YU€OHYIO M MO3HABATEIbHYIO JESATEIBHOCTh M AEATEIBHOCTh IPYTUX
o0yyaroImuxcs B mpolecce B3auMOIIPOBEPKH;

® COOTHOCUTbH pealibHblE U IIAHUPYEMbIEC Pe3ylbTaThl MHAMBUAYAIbHON 0Opa30BaTEIbHON JEATENILHOCTH U JeJIaTh
BBIBOJIBI;

® TPUHUMATH pPelIeHUE B Y4eOHOM CUTYyaIll U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJILHO OINpeNeNsITh MPUUYMHBI CBOETO YCIeXa MM Heyclexa U HaXOAUTh CIIOCOOBI BBIXOJA U3 CUTYAIUH
HEyCIIEXa;

® DPETPOCIEKTHBHO OIpENeNsTh, KaKue JEUCTBUSA MO PEIICHHUI0 y4eOHOM 3aJaydl WM HapaMeTpbl 3THX JeHCTBUI
MIPUBEJIH K MTOJYYSHHUIO UMEIOIIEroCs MPOYKTa yueOHOM esITebHOCTH;

® JIEeMOHCTPUPOBATh MPHUEMBI PETYISIUU TCUXOPUINOIOTUYECKUX/ SMOIMOHAIBHBIX COCTOSHUN MJIsl JOCTHXKEHUS
addexra ycokoeHus1 (yCTpaHEHHsI YMOIIMOHATBLHON HAaNMpsHKeHHOCTH ), A dexTa BoccTaHOBIEHUS (0CTa0ICHUs TIPOSBICHUNA
yToMiIeHHs ), 3P deKTa akTHBU3AIHNHU (TIOBBIIICHUS TICUX0()U3UOIOTHIECKONH PeaKTUBHOCTH).

0) ITo3naBaTeibHbBIE:

1. ymeHuwe ompenensTh TOHATHSA, CO37aBaTh OOOOIIEHMs, YCTaHABIMBATH AaHAJOTUH, KJIACCU(UIIUPOBATD,




CaMOCTOSITENIbHO BbIOMpPATh OCHOBAaHUS U KPUTEPUU JUIS KJIACCH(UKALMM, YCTaHABJIMBATh IPUUYMHHO-CIIEICTBEHHBIE
CBSI3M, CTPOUTH JIOTUYECKOE PACCYKJEHUE, YMO3aKJIIOUeHUE (MHIYKTUBHOE, JEAYKTUBHOE, I10 AHAJIOIMM) U JEJaTh
BBIBO/IbI.

Obyuarowuiics cmodicem:

e 10A0UpAaTh CIIOBA, COMOYMHEHHBIE KIIIOUEBOMY CJIOBY, ONPEAEISIONIUE €0 IPU3HAKHU U CBOWCTBA,

® BBICTPAaUBATh JOIMUECKYIO LIENOYKY, COCTOSALIYIO U3 KIFOUEBOr0 CI0BA U CONOAYMHEHHBIX €MY CJIOB;

® BBIJEIATH OOLIUI MPU3HAK JIBYX WJIM HECKOJIBKUX IPEAMETOB, WM SBJICHUN U OOBSACHATH UX CXO/CTBO;

e 00BEIUHATH MPEAMEThl U SBJICHUS B I'PYMIbI IO ONpEIeNeHHbIM NpPU3HAKaM, CPaBHUBATh, KiAacCU(PULUPOBATh U
00001aTh (GaKThI U SBICHUS;

® BBIJEIATH SIBJIIEHUE U3 OOLIETo psijia IPYrux sIBICHU;

® OIpeaeNsATh OOCTOATENbCTBA, KOTOPbIE MPEALISCTBOBAIN BO3HUKHOBEHHIO CBSI3U MEXIY SBICHUSAMH, U3 3TUX
0OCTOSITENILCTB BBLAEIATH ONpEAEIIoIINe, CIOCOOHbBIE ObITh MPUUMHON JAHHOTO SIBJICHUS, BBIABIIATH IPUYMHBI U CIIEACTBUS
SIBIICHHI,

® CTPOUThH paCCY)XJCHHME OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBJICHUSM M OT YacCTHBIX SIBJICHUH K OOLIMM
3aKOHOMEPHOCTSIM;

® CTPOUTH PacCy’KJEHHE Ha OCHOBE CPaBHEHUS MIPEIMETOB U SIBJICHUH, BBIJEISISI IPU 3TOM OOIIME MPU3HAKH;

® y3Jararh MOJy4YEeHHYI0 MH(POpMAIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pPelaeMoi 3a/1auH;

® CaMOCTOSITENIbHO YKa3blBaTb Ha MH(POpPMAIUIO, HYXKJAIOLIYIOCS B MPOBEpKE, Mpeajsaratb M MPUMEHSATh CHOCO0
MIPOBEPKH JJOCTOBEPHOCTH MH(POPMALIUY;

e BepOaIM30BaTh SIMOLMOHAIBLHOE BIIEYATIIEHUE, OKa3aHHOE HAa HETO UCTOYHUKOM;

e OOBACHATH SIBICHUS, IPOLECCHI, CBSI3U U OTHOIICHHUSI, BBISIBIISIEMbIE B XOJI€ TI03HABATEIBLHOW U MCCIIEI0BATEbCKON
NesITeIbHOCTH (TPUBOAUTH OOBSICHEHHE C HW3MEHEHHEM (OpMbI MPEICTaBICHUS;, OOBACHAThH, NETAIM3UPYs WM 00001as;
OOBSICHATH C 3a/JaHHON TOUKH 3pEHHS);

® BBHIABJISTH U Ha3bIBaTh NMPUYMUHBI COOBITHS, SIBJICHUS, B TOM YHCIIE€ BO3MOXKHbIE / HanOoJyiee BEpOSITHbIE MPUYMHBI,
BO3MO>KHbIE TIOCJIE/ICTBUS 3aJaHHON MTPUUMHBI, CAMOCTOSITENIbHO OCYIECTBIISIS MPUYMHHO-CIIEICTBEHHBIN aHAIN3;

e JlefaTh BBIBOJ Ha OCHOBE KPUTHUYECKOIO aHalW3a PAa3HBIX TOYEK 3PEHUs, MOATBEPXKIATh BBIBOJ COOCTBEHHOMH
apryMeHTaluel WK CaMOCTOSITENIHO MOJTYYEHHBIMU TaHHBIMHU.

2. yMEHHE CO3/aBaTh, IPUMEHSThH U MPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICITH U CXEMBI JUIS PEIICHUS] YIeOHBIX U

NIO3HABATEJIbHBIX 33/1a4.




Obyuarowuiicst cmodicem:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM MPEAMET W/UJIH SIBICHHE;

® OIIPENEINATh JOTHUECKUE CBSI3U MEXIY MpeIMeTaMH /WM SBJICHUSMH, 0003HA4YaTh JaHHbBIC JIOTUYECKUE CBS3H C
IIOMOUIbIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbI 00pa3 npeaMeTa U/WiH SBICHHUS;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCJIOBHI 3a/1auy /WK CIIoco0a ee pelieHus;

e co3maBaTh BepOalbHBIC, BEIIECTBEHHbIE M HMH(DOpPMAIMOHHBIE MOJIENIM C BBIICICHHEM CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTA [T OTPEICICHHUS CIIOC00a PEeIISH s 3a/1a4X B COOTBETCTBUH C CHTYallUeH;

e 1peoOpa3oBbIBATH MOJIEIH C LEJIbIO BBISBICHUS OOLIUX 3aKOHOB, OIPECIIAIONINX JaHHYIO IPEIMETHYIO0 00J1acTh;

® [IEpEBOJUTH CIOXKHYIO 110 COCTaBYy (MHOIOACHEKTHYI0) MH(pOpMALMIO U3 Ipapuueckoro win (popMaaIu30BaHHOTO
(CHMBOJIBHOT0) TIPE/ICTaBJIEHUS B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AJITOPUTM AEUCTBUSI, UCIIPABIATH WM BOCCTAaHABIMBATh HEU3BECTHBIN paHEE aIrOPUTM Ha OCHOBE
MMEIOLIET0Cs 3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: NIPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAIM3UPOBATH/peQIIEKCUPOBATh OMBIT Pa3padOTKW UM pealu3alud  y4yeOHOro TMPOEKTa, MCCIIEJOBaHUS
(TEOpPETUYECKOTO, SMIIMPUUYECKOT0) HAa OCHOBE MPEIIOKEHHON MPOOIEMHON CUTYaIlMU, TTOCTABIICHHOM 1IeJIM U/WJIH 3aJIaHHBIX
KpUTEPHUEB OLICHKH MTPOAYKTa/pe3ysbTaTa.

3. CMBICJIOBOE UTEHHUE.

Obyuarowuiica cmoxcem:

® HaXOJUTh B TeKCTE TpeOyeMyro HHGOpMaIuio (B COOTBETCTBUU C LIETSIMU CBOEH JESITEbHOCTH);

® OpUEHTUPOBATHCS B COJAEPKAHUU TEKCTA, TOHUMATh LEIOCTHBINA CMBICT TEKCTA, CTPYKTYPUPOBATH TEKCT;

e yCTaHaBJIMBATh B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITUM, SIBICHHI, TPOIIECCOB;

® KPUTHYECKH OIIEHUBATh COjiepkKaHHe U (POpMY TEKCTa.

4. @opmupoBaHHE U Pa3BUTHE HKOJOIMUECKOTO MBIIUICHUS, YMEHHE NpPHUMEHSTh €ro B IO3HABATEIIbHOM,

KOMMYHHKATHBHOH, COLIMANIBHOM MPAKTHUKE U MPO(eCcCHOHAIBHON OpUEHTAIUH.

Obyuarowuiicst cmodicem:

® OINpEAeATh CBOE OTHOLIEHHE K IPUPOIHON CPELE;

® aHAJIM3UPOBATh BIHMSHUE KOJOTHMUECKUX (PaKTOPOB HA CPely OOUTAHUS KUBBIX OPTaHU3MOB;

® [IPOBOAUTH IPUYUHHBIN U BEPOSATHOCTHBIN AHAJIN3 DKOJIOTHUECKUX CUTYyalUl;




® [IPOrHO3UPOBATH U3MEHEHHSI CUTYAIlUU [IPH CMEHE AeUCTBUS OJHOrO (haKTopa Ha IEUCTBUE APYroro Gakropa;
® PACIpOCTPaHATh IKOJOTHUECKHE 3HAHUS U y4aCTBOBATh B MPAKTUYECKUX JIENIaxX M0 3alUTe OKPYKAIOUIEH Cpe/ibl;
8) Kommynuxamuenwie:
1. ymeHue opraHu30BBIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO ACSTEIBHOCTh C YUUTENIEM U CBEPCTHHKAMU;
paboTaTh UHAMBHUAYAIBLHO U B TPYIIE: HAXOIUTH 00IIee PellIeHUE U pa3peiaTh KOH(IUKTH HA OCHOBE COTJIACOBAHUS
MO3HIIMN U yueTa HHTepECOB; (HOPMYIHPOBATh, ApIYMEHTUPOBATh M OTCTauBaTh CBOE MHEHHE.
Obyuarowuiics cmodicem:
® ONIpEIENITh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIbHOCTH;
® UrpaTh ONPEICIIEHHYIO POJIb B COBMECTHOM JI€ATEILHOCTH;
® [pPUHUMATh MO3ULHI0 COOECEAHHKA, MOHMUMAs MO3HUIMIO JIPYroro, pasiuyaTh B €r0 peud: MHEHHUE (TOUKY
3peHus), TOKa3aTeNbCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH;
e ompenensTb CBOM JEHCTBUS M JIEHCTBHSA MapTHEpPa, KOTOPBIE CIIOCOOCTBOBAIM WIJIM NPEMSTCTBOBAIN
MPOIYKTUBHONW KOMMYHUKAIIHH;
® CTPOUTH MO3UTHBHBIC OTHOIICHHUS B Mpoliecce Y4eOHOM U MO3HABATEIbHON ASITENEHOCTH;
® KOPPEKTHO M AapryMEHTHPOBAHHO OTCTauBaTh CBOK TOYKY 3pEHHUs, B JUCKYCCUM YMEThb BBIJBUIaTh
KOHTPapryMEHTHI, iepedpa3upoBaTh CBOK MBICIH (BIaJCHHE MEXaHU3MOM SKBHUBAJIICHTHBIX 3aMEH );
® KPUTUYECKHM OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh OLIMOOYHOCTH CBOETO
MHEHHUSI (€CJTM OHO TaKOBO) M KOPPEKTHPOBATH €T0;
e Mpeasarath ajJbTePHATUBHOE pellleHHe B KOHPIMKTHON CUTYAIUH;
® BBIIEIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUU;
e JIOrOBapMBaThCs O MpaBWJIAX UM BOIpOcax JUIsl OOCYXKIEHHS B COOTBETCTBUU C MOCTABJIEHHOW Iepes rpyImou
3agaden;
® OpraHu3oOBbIBaTh Yy4yeOHOE B3aUMOJCHCTBHME B Tpymme (ompeAensTh oOOIIMe I[eNd, PacHpeneNsaTh POy,
JIOTOBApUBATHCS JPYT C APYTOM H T. 11.);
® YCTpaHATh B paMKax JHAJOTa Pa3pbiBbl B KOMMYHHUKAIIMH, OOYCIIOBJIEHHbIE HEMOHUMAHUEM/HETIPUATHEM CO
CTOPOHBI coOeceHNKA 3a/1auu, (POPMBI UITH COJICPKAHUS JUAIOTa.
2. yMEHHE OCO3HAaHHO HCIOJIb30BaTh PEYEBHIE CPEICTBA B COOTBETCTBUU C 33Ja4eii KOMMYHUKAIIUU IS BBIPAKEHUS
CBOMX YYBCTB, MbICJIEHl U TIOTPEOHOCTEH ISl TNIAHUPOBAHUS U PETYISLUU CBOEH NEATEIbHOCTH; BIaJIEHUE YCTHOU U
NIMCbMEHHON PEUbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUBIO.




Obyuarowuiics cmooicem:

® OMpeeIATh 33ja4y KOMMYHUKAIIMHA U B COOTBETCTBUY C HEH OTOMPATh PEUEBBIC CPEIICTBA;

e 0TOMpATh U UCIIOJIB30BATh PEUEBHIE CPEJCTBA B MPOIECCE KOMMYHUKAIIMK C IPYTHMMH JIOJbMHU (IHajor B mape, B
MaJioi IpymIe u T. 1.);

® T[IPEJCTaBIATh B YCTHOW WJIM MMUCbMEHHOM (popMe pa3BepHYTHIi M1aH COOCTBEHHOM JESITEIbHOCTH;

e coOxrofaTh HOPMbI MYONIHYHOM pedH, perJaMeHT B MOHOJIOTE U JUCKYCCHHM B COOTBETCTBUU C KOMMYHHUKATHBHOU
3ajadeit;

® BBHICKA3bIBaTh M 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3allpallliBaTh MHEHHUE MapTHEPA B paMKax JIMaora;

e [PUHHUMATH PELICHUE B XOJI€ JUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® C03/aBaTh NMHCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C MCIIOJIb30BAHUEM HEOOXOIUMBIX PEUEBBIX
CpPEICTB;

® JICIIOJIB30BaTh BepOalbHBIE CPEACTBa (CPEICTBA JIOTHUECKOW CBSI3M) JUIS BBIACIICHUS CMBICIOBBIX OJOKOB CBOETO
BBICTYIUICHHS,

® UCIONB30BaTh HEBepOalbHBIE CpEACTBA WJIM HArsAHbIE MaTepualbl, MOATOTOBIEHHBIE/OTOOpPAHHbBIE O
PYKOBOJICTBOM YUHUTEIS;

e JeNaTh OIEHOYHBIA BBIBOJ O JIOCTMDKCHHM TII€IM KOMMYHHUKAIIMA HETOCPEICTBEHHO TIOCIe 3aBEPIICHUS
KOMMYHHKATHBHOTO KOHTaKTa ¥ 0OOCHOBBIBATH €TO.

3. ¢opmupoBaHUEe W pa3BUTHE KOMIETCHTHOCTH B OOJACTH HCIIOJIB30BAaHHS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX

texHonoruii (nanee — UKT).

Obyuarowuiicst cmodcem:

® I[CJICHAIIPABJICHHO MCKATh M WCIOJh30BaTh WH(OPMAIMOHHBIE PECYPCHI, HEOOXOAUMEBIC I PEHICHHUS YICOHBIX W
MPAKTUYECKHX 3aj71a4 ¢ moMotbto cpeacts UKT;

e BEIOMpaTh, CTPOUTH M HCIIOJIB30BATh AJCKBATHYIO HH(DOPMAIMOHHYIO MOJCNb IS Tepeladdl CBOUX MBICIICH
CPEJICTBAaMH €CTECTBEHHBIX U ()OPMATBHBIX S3BIKOB B COOTBETCTBUH C YCIIOBHSIMH KOMMYHHKAITUH;

® BBHIICTIATH HHPOPMAIIMOHHBIN acMeKT 3a/1aui, OTIEPUPOBAThH JAHHBIMH, UCIIOJIb30BaTh MOJIETh PEIICHHUS 3a/1a4H;

® UCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMH (BKIOYas BBIOOp aJIeKBaTHBIX 3a/lade HHCTPYMEHTAIBHBIX
MPOrPaMMHO-AIIAPATHBIX CPEICTB U CEPBHUCOB) ISl pelIeHUS] HHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX y4eOHBIX 3a/1a4, B
TOM YHCJIe: BRIYMCIICHUE, HAITCAHUE THCEM, COUMHEHNH, TOKIIAZ0B, pedepaToB, CO3IaHKe TPE3CHTAINHA U JIp.;

® HCIOJB30BaTh NHGOPMAITUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;




e co3iaBaTh MH(OPMALMOHHBIE PECYpChl PA3HOTO THIA W AJS Pa3HbIX ayAUTOpU, coOI0aTh MHGOPMALMOHHYIO
TUTMEHY U IpaBuiia THGOPMAIIMOHHOMN 0€3011aCHOCTH.

IIpenmerHbIe Buinycknuk nayuumcesa:

pe3yabTarhl . coOmogaTh mpaBuja O€30MacCHOCTH W OXpaHbl Tpyda Mnpu pabore ¢ y4eOHBIM M J1a0OpaTOPHBIM
000pyZI0BaHUEM;

. MIOHUMATh CMBICTI OCHOBHBIX (DM3MYECKHX TEPMHUHOB: (pruzmyeckoe Teno, (pu3ndeckoe siBieHue, pusmueckas
BEJIMYMHA, €IMHULIBI U3MEPEHUS;

. pacro3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXXHO DPEIIMTH MPH TOMOIIM (U3NYECKUX METOAOB; AHAIU3HPOBATH
OTJIeJIbHbIE 3TAIlbl IPOBEICHHS UCCIIE0BAaHUI U UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OIIBITOB,;

. CTaBUTH OTBITHI IO MCCICIOBAHUIO (PU3UYECKUX SIBICHUH WM (PU3NYECKHX CBOWMCTB TeN 0€3 HMCIIOIb30BAHHS
IPSIMBIX U3MEPEHMI; IPU 3TOM (OPMYJIUpPOBaTh MpobdiIeMy/3aauy ydeOHOro SKCIEPUMEHTA; COOUPATh YCTAHOBKY U3
MIPEUI0KEHHOTO 000PYI0BaHUS; IPOBOJAHUTH OIBIT U ()OPMYIIUPOBATH BHIBOJIBI,

(IIpumeuanue: npu nposederuu uUCcied08anus PUIULECKUX A6LEHUL USMEPUMENbHble NPUOOPLL UCHOTb3VIOMCSL TUlLb
KaK OamuuKy usmepeHus pusuieckux eeiuyun. 3anucu nOKa3aHuil NPAMbIX U3MePeHUll 8 IMoM cyude He mpedyemcsi.)
. MOHUMATh POJIb SKCIIEPUMEHTA B OJIYUEHUN HAYYHOU HH(pOpMalnu;

. MPOBOANTH NpPSIMblE H3MEpPEHUs (PU3MUYECKUX BEJIMYMH: BpEMs, paccTOsSHUE, Macca Tena, 00beM, CuIa,
TeMmreparypa, aTMoc(epHOe [aBJCHHE, BIAXHOCTh BO3/AyXa, HANpsDKEHUE, CHUjla TOKa; IMPH 3TOM BBIOMpATh
ONTUMAJIBHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BaTh MPOCTENIIINE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHMUIA;

. IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHU: Mpu
3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3YyJIbTAThl TOJYU€HHOH 3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE
TaOIUI ¥ TPaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

. MPOBOANTH KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEJIWYMH: MpPHU BBINOJIHEHUH H3MEpEeHUuN cobupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY, CII€Ays IPEMIOKEHHOM WHCTPYKIUH, BBIYKUCIATH 3HAYEHUE BEIMYUHBI U
AQHAJIM3UPOBATh NOJIYYEHHBIE PE3YNIBTATHI C YUETOM 33JaHHON TOYHOCTH U3MEPEHU;

® AHAJIIU3UPOBATHL CUTYyallUU MPAKTUKO-OPUCHTUPOBAHHOI'O XapPaKTCPaA, Y3HABATh B HUX IIPOABJICHUC U3YUYCHHBIX
CI)I/ISI/I'-IGCKI/IX SIBJICHUM WJIN SaKOHOMepHOCTefI W IPUMCHATb UMCIOIINECA 3HAHUA I UX 06’I)SICHGHI/ISI;
® INOHUMATb MPUHIUIIBI neicTBUs MallIuH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB, YCJI0BUSA HUX 0e30ImacHoro

HCIIOJIb30BAaHUs B IOBCETHEBHOW JKHU3HU;
. WCIOJIb30BATh NMPU BBIMOJIHEHUH YYEOHBIX 3a/1a4 HAyYHO-NOMYJISIPHYIO JIUTEPATYPY O (PU3UUECKUX SIBICHUSIX,




CIpaBOYHbIE MaTepualbl, pecypcsl IHTEpHET.
Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMBCA:

. OCO3HAaBaTh LIEHHOCTh HAYYHBIX UCCIEI0OBAaHUH, pOJib (PU3UKU B pACIIUPEHUH MPEACTABICHUN 00 OKpYKaroIIeM
MUpE U €€ BKJIa/ B YJIYYILIEHUE KaueCTBA KU3HU;

. UCIIOJIb30BaTh MPHEMbl TOCTPOEHUs (U3MUECKUX MoJeneld, moucka U (QOpPMYIHMPOBKH J10KA3aTeIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAHOBJICHHBIX (PaKTOB;

. CpPaBHHMBAaTh TOYHOCTh M3MEPEHUS (DU3MUECKUX BEIMYMH IO BEIMYMHE WX OTHOCHUTEIHHOW MOTPEIIHOCTH MPH
MIPOBEACHUH MPSIMBIX U3MEPEHUI;

. CaMOCTOSITENILHO MPOBOJIUTH KOCBEHHBIE H3MEPEHUS U UCCIIEeIOBaHUS (PU3NYECKUX BEIUYUH C HCIIOIb30BAHHEM

Pa3NMUYHBIX CIIOCOOOB M3MEpeHUs: (PU3NYECKUX BEIWYHMH, BBHIOMPATh CPEICTBA M3MEPEHHS C YUYETOM HEOOXOIMMOM
TOYHOCTH M3MEpPEHMH, 0OOCHOBBIBaThH BHIOOpP Croco0a M3MEpEeHHMs, a/leKBaTHOIO MOCTaBJIEHHOW 3ajaye, MPOBOAMTH
OLICHKY JIOCTOBEPHOCTH ITOJYyYEHHBIX PE3YJIbTaTOB;

. BOCIIPUHMMATh MH(QOpPMaLUIO (U3NYECKOI0 COJIEp:KaHUs B HAy4YHO-IOIMYJSPHOM JMTepaType U CpeicTBax
MaccoBOW MHGOpPMaIUU, KPUTUYECKH OLIEHUBATh MOIYYEHHYI0 HH(GOPMALIMIO, aHAIM3UPYsI €€ COJepKaHue U JJaHHbIE
00 MCcTOYHUKE UH(DOpMAIUH;

. cO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIICHUS O (PU3MYECKUX SIBJICHUSX HAa OCHOBE HECKOJBKHUX
HMCTOYHUKOB HH(OpMAILIMY, COMPOBOXKIATh BBICTYIUNIEHHE TMPE3CHTAIMEN, YUUTHIBas OCOOCHHOCTH ayJuTOPUU
CBEPCTHHUKOB.

Mexanuueckne siBJeHUs

Buinycknuk nayuumcesa:

. pacrmo3HaBaTh MEXaHUYECKHE SBICHUS U OOBSICHITh Ha OCHOBE UMEIOIINXCS 3HAHUW OCHOBHBIE CBOICTBA MITU
YCJIOBUSI TPOTEKAHUS ATUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE JBHM)KEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE
MPSMOJUHENHOE JIBUKEHHE, OTHOCUTEIHHOCTh MEXaHMUYECKOTO NBIDKEHUS, CBOOOIHOE MajJeHHe Tell, paBHOMEPHOe
OIBUXXCHHUEC I10 OKp}I)KHOCTI/I, I/IHepHI/ISI, BSaI/IMOJIGfICTBPIe TECI, peaKTI/IBHOG JBHKCHUC, nepeglaqa JdaBJICHUA TBep)II)IMI/I
TelaMH, >KUJIKOCTSIMU M Ta3aMH, aTMOchEepHOEe [aBleHHe, TUIaBaHWE TEJ, PaBHOBECHE TBEPIBIX TEJ, UMEIOIINX
3aKpEIUICHHYIO OCh BpaIlleHHUs, KOJIeOaTeIbHOE JBMKEHNE, PE30HAHC, BOJTHOBOE JIBI)KCHHE (3BYK);

. OMKCHIBATh U3YYCHHBIE CBOWMCTBA TEI U MEXAHMUYECKWE SIBICHUS, UCIONB3YS (DU3MUECKHE BEIUUYHHBI: IMYTh,
nepeMenieHne, CKOpoCcTh, YCKOPEHHUE, TIEpHoI OOpalleHus, Macca Tella, TUIOTHOCTh BEIIECTBA, CHJIa (CHJIa TSDKECTH,
Cujla YOpPYrocTH, CUja TpPEHHUs), AaBICHUE, HUMIYJIbC Tella, KUHETHYeCKas SHEprusi, MOTECHIHMAJIbHAs SHEprus,
MexaHu4eckas paboTa, mMexaHudeckass MomHocTh, KIIJ| mpu coBepmienun paboThl C HCIOIB30BAHUEM TMPOCTOTO




MEeXaHW3Ma, CHJIa TPeHHsI, aMIUTUTY/Ia, IEPHOJT U 9acTOTa KoJieOaHWM, JITTMHA BOJHBI M CKOPOCTh €€ PACIPOCTPAHCHUS;
MIPY OMHUCAHWH TPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICT HCIIOJIB3yeMbIX BEIUYHMH, UX OOO3HAYCHHS U CIMHHIIBI
M3MEPEHMS, HAaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMYHHY C JPYTUMHU BETUUYNHAMU, BEIYUCIISATh
3HaueHUE (PU3NICCKON BEITHUNHBI,

. aHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHWYECKUE SIBIICHUSI U IPOIECCHI, MUCIOJb3ys (PU3NUECKHE 3aKOHBI: 3aKOH
COXpaHEHHUs HEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHITUI CYMEPIIO3UIINN CUJI (HAXO0XKACHUE PABHOICUCTBYIOIIEH
cuibl), I, IT u 11l 3axonsl HetoTOHA, 3aKOH cCOXpaHeHHUs UMITyIlbca, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena; npu
3TOM pa3InyuaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U €0 MaTEMAaTUYECKOE BHIPAXKCHHUE;

® pa3jindaTb OCHOBHBIC IIPHU3HAKHU HU3YUYCHHBIX (1)I/I3I/I‘leCKI/IX MOI[GJ'IGﬁZ MaTCpualibHass TOYKa, HMHCPIHAJIbHas
CUCTEMA OTCUCTA,
® peuarth 3aga4u, UCIIOJIb3Yy (bHBH‘leCKHe 3aKOHBI (SaKOH COXpaHCHHA SHCPIUH, 3aKOH BCEMHUPHOI'O TATOTCHHA,

npuHuun cynepnosuuuu cui, I, II n 111 3axkonsr HeroToHa, 3aK0H coOXpaHeHUsT UMITYJbCa, 3aK0H I'yka, 3akoH [lackans,
3aKOH Apxumena) U (opMmysbl, CBA3bIBAIONIME (U3NUYECKUE BEIMUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Telna,
IUIOTHOCTh  BEILECTBA, CHJIA, JaBJIEHUE, WMIIYJIbC Tejla, KUHETHYecKas »JHEeprusi, NOTEHUHUaIbHAs >SHEprus,
MexaHudeckas pabOora, MexaHumdeckas MoiHocTh, KIIJI mnpocroro wmexaHusma, cuiaa TPEHHS CKOJBKEHUS,
KO3 (HULIMEHT TpeHUsl, aMILUTUTY/1a, IEPUOJT U 4aCTOTa KOJI€OaHUM, JJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHNUs): Ha
OCHOBE aHalM3a YCJIOBUS 3a/laud 3alUChIBaThb KPATKOE YCJIOBUE, BBIIENATH (U3NUYECKHUE BEITUYMHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOIUMBIE ISl €€ PELIeHUs, MPOBOJUTH PAacyeThl U OLIEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HAUEHUs
¢bu3n4ecKoil BETUUNHBI.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbBCA:

. UCIOJIb30BaTh 3HAHMS O MEXaHWYECKUX SBJICHHMAX B MOBCEIHEBHOW >KHU3HU JJs obecreueHus: 0e301MacHOCTH
npu oOpalleHuu ¢ mpuOopaMu U TEXHUYECKMMU YCTPONCTBaMH, Uil COXPAaHEHHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOTO IOBEIECHUS B OKpYXKAIOUIEH Cpele; NPHUBOAUTH IPUMEPHI NPAKTUYECKOIO HCIOJIb30BaHUS
(bu3NYECKUX 3HAHUN O MEXaHMYECKHX SIBICHUAX U (PU3UYECKHUX 3aKOHAX; MPUMEPHI UCIIOJIb30BAHUS BO30OHOBIISIEMbIX
HCTOYHUKOB DHEPTIHH; KOJIOTMUYECKHUX MOCIEACTBUN UCCIIEI0BAaHHSI KOCMUYECKOTO POCTPAHCTB;

. pa3nuyaTh rpaHUIlbl IPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, MOHMUMATh BCEOOIIMH XapakTep (pyHIaMEeHTaTIbHbIX
3aKOHOB (3aKOH COXPaHEHUs MEXaHMYECKON DHEPruH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHMS) U
OTrpaHUYEHHOCTh UCIIOIB30BAaHUS YACTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

. HaXO/JUTh a/IEKBATHYIO MPEAJIOKEHHOHN 3a7ade (U3UUECKyI0 MOJeNb, paspemaTsh MpolieMy Kak Ha OCHOBE
MMEIOIUXCA 3HAHUM IO MEXaHUKE C HCIOJIb30BAHMEM MAaTEMaTHYECKOIrO almapara, TaKk W IPU IOMOIIM METOAOB




OLICHKH.

TenoBble ABTEHUSA

Boinycknuk nayuumcs:

. pacro3HaBaTh TEILIOBBIC SIBJIICHUS U OOBSICHATH HAa 0a3¢ MMEIOIINXCS 3HAHUH OCHOBHBIC CBOMCTBA MIIU YCIOBHS
MPOTEKAaHUs JTUX SBJICHHWH: Iuddy3us, HU3MEHEHHE o0beMa TeJl NpH HarpeBaHWU (OXJKICHHUH), OOJbIIas
C)KMMAaeMOCTh Ta30B, Majas CXXHUMAeMOCTh JKHJIKOCTEH W TBEPABIX TEJ; TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIIMS, TUIABJICHUE, KPUCTAJUIM3AlUs, KHUIICHUE, BIAXKHOCTh BO3JyXa, Pa3IMYHBIC CIIOCOOBI TEIUIONepeaadn
(TErIONMPOBOTHOCTh, KOHBEKIIHS, HW3IyYeHHUE), arperatHble COCTOSIHHS BEIIECTBA, IOIJIONICHHE DHEPTrUU TIpU
WCIIAPEHHH KHIKOCTU U BBIICJICHUE €€ IPU KOHJICHCAIIUY T1apa, 3aBUCUMOCTh TEMIIEPaTyPbl KUTICHUS OT JaBIICHUS,

. OIMCHIBATh M3YYCHHBIE CBOMCTBA TEJ M TEIUIOBHIC SBJICHUS, UCTIONB3YS (DU3UYECKHE BEITMUUHBI: KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEPIHsl, TEMIEpaTypa, yiAejdbHas TEIJIOEMKOCTh BEUICCTBA, yIENbHAas TEIUIOTa IUIABJICHUS,
yIenbHas TeIyioTa MapooOpa3oBaHUs, yJeNbHAs TEIUIOTa CTOpaHUs TOIUIMBA, KO3(PHUIMEHT MOJE3HOTO JCHCTBHS
TEIUIOBOTO J[BUTATEJIS; MPH OINUCAHUU TNPABUIBHO TPAKTOBATh (PH3MUECKUI CMBICI HCIOJb3YEMbBIX BEIHYWH, HX
0003HAYCHHS U SAMHHIIBI U3MEPCHHSI, HAXOIUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3HUSCKYIO BEJTHYHUHY C JPYTHMH
BEJTMYMHAMU, BBIYUCISTH 3HaUCHUE (PU3NYECKON BETUUHHBI;

. AQHAJIM3UPOBATh CBOWCTBA TEJI, TEIUIOBBIE SBJICHUSA M IPOLECCHI, UCIOJIB3Ysl OCHOBHBIC ITOJIOKEHHUSI aTOMHO-
MOJIEKYJIAPHOIO YYEHHs O CTPOCHMH BEIIECTBA U 3aKOH COXPAaHEHHUs DHEPIUH;

. pa3auyaTh OCHOBHBIE IPU3HAKU W3YYEHHBIX (PU3HUECKUX MOJENIEN CTPOSHHS ra30B, )KUIKOCTEN U TBEPAbIX TE;
. MPUBOANUTH MPUMEPHI IPAKTUYECKOTO HCIIOJIb30BaHMS (PU3NYECKUX 3HAHUH O TETJIOBBIX SIBICHUSX;

. pelarh 3aJa4u, UCHOJb3Ys 3aKOH COXPaHEHMsI PHEPTHH B TEIJIOBBIX Ipoleccax U (OPMYIIbl, CBA3BIBAIOIINE

¢u3nyeckre BeJINYMHBI (KOJIUYECTBO TEIUIOTHI, TEMIEpaTypa, yaelbHas TEMJIO0EMKOCTh BEIIEeCTBa, y/AeIbHAs TEIIoTa
IUIaBJICHUS, YJENbHAas TEIUIoTa MapooOpa3oBaHus, yJelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(GOUIMEHT MOJIE3HOrO
JIeWCTBUSL TEIUIOBOTO JIBUTATelNs): Ha OCHOBE aHalM3a YCJIOBHS 3a/laud 3alUChIBaTh KPAaTKOE YCJIOBUE, BBIIEIATH
¢u3nyecKkue BENTWYHMHBI, 3aKOHBI U (QOPMYJbl, HEOOXOAUMBIE JJI1 €€ pPEelIeHHs, IPOBOJAUTH PAacdeThl U OLCHUBATh
PeaTbHOCTh MOJIYYEHHOTO 3HaUeHUs (PU3MUECKON BEIIMUHMHBI.

Boinycknuk nonyuum 603M03#CHOCHIb HAYHUMbBCA:

. UCIOJIb30BaTh 3HAHUSA O TEIJIOBBIX SBJICHUSAX B TMOBCEJAHEBHOM XM3HM I oOecriedyeHus: 0e30MacHOCTH MPHU
oOpalieHuu ¢ MpudOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, U COXPAHEHUS 370pOBbS U COOIIOJEHHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKPYXKAIOLIEH cpejie; MPUBOJAUTH MPUMEPHI HKOJOTHYECKUX IOCIEACTBUN PabOTHI
JBUTATEJICH BHYTPEHHEIO CrOPaHMsl, TEIUIOBBIX U THAPOIICKTPOCTAHIINN;




. pasnuyaTh rpaHUIlbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHMUMATh BCEOOIIHM XapakTep ¢yHIaMeHTaTIbHbIX
(u3MUECKUX 3aKOHOB (3aKOH COXPAHEHHS SHEPTHMHM B TEIUIOBBIX TMPOIECCaX) M OTPAHHMUYECHHOCTH HCIIOTH30BAHMS
YAaCTHBIX 3aKOHOB;

. HAXO/JUTh A/ICKBATHYIO TPEAJIOKEHHOHN 3amade (PU3UUECKYI0 MOJeNb, pa3pemaTsh MpolieMy Kak Ha OCHOBE
UMEIOIUXCS 3HAHUN O TEIUIOBBIX SIBICHUSX C HMCIOJIb30BAaHMEM MaTEeMaTHUYECKOTO ammapara, Tak M IpU MOMOIIU
METOJIOB OLIEHKH.

DJieKTpuYecKre 1 MATHUTHBIE SIBJIEHUS

Buinycknuk nayuumcs:

. pacrno3HaBaTh 3JIEKTPOMArHUTHEIC SBIEHUS U OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOWMCTBA
WU YCJIOBUSI TIPOTEKAHUSI ATUX SBJICHUM: DJIEKTPU3AIMS TeJl, B3aUMOJCUCTBUE 3apsiiOB, JICKTPUUECKUNA TOK M €ro
JeicTBHS (TEII0OBOE, XUMHUYECKOE, MArHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHuTHAsI UHIYKIIHS, 1eHCTBUE
MarHuTHOTO TOJISl Ha TIPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacCTHUILy, IEUCTBUE AJIEKTPUUCCKOTO MO
Ha 3apsHKCHHYIO0 YacTUIly, SJCKTPOMArHUTHBIE BOJHBI, MPSIMOJMHEIHOE pPAacIpOCTpaHEHHE CBETa, OTPaKEHHE U
MIpeIOMJIEHUE CBETa, JUCIIEPCUs CBETA;

. COCTABJISITh CXEMBbI AJIEKTPUUYECKUX LIETIeH C MOCIEA0BATEIbHBIM M MapajlieIbHbIM COCIMHEHUEM AJIEMEHTOB,
pasnuyas ycJIoBHbIE O0O3HAUEHUs AJIEMEHTOB 3JIEKTPUUECKUX Ienel (MCTOYHMK TOKa, K4, PEe3UCTOp, pPeocTar,
JaMIIOYKa, aMIIepMeTp, BOIBTMETD);

. HCIOJIb30BaTh ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS M300paykeHUH B INIOCKOM 3€pKajie U coOMparolei JIMH3E;

. OMKCHIBATh M3YUYEHHBIE CBOMCTBA TNl W AJIEKTPOMATHUTHBIC SIBICHUS, HCIONB3YS (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUN 3apsl, CHIa TOKa, D3JEKTPUUECKOE HaNpsDKEHUE, JJIEKTPUYECKOE CONPOTUBIIEHUE, YJIENbHOE
COIPOTHUBIIEHUE BEIIECTBA, paboTa AIIEKTPUIECKOTO MO, MOITHOCTh TOKa, (DOKYCHOE PAacCTOSIHUE U ONTHYECKas CHUiia
JIUH3BI, CKOPOCTh DJEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETAa; MPU OINHUCAHHH BEPHO TPAKTOBATH
(U3MYECKUN CMBICI WCIONB3YEMbIX BEIMYMH, WX OO003HAYCHHUS W EAWHHIIBI W3MEpPEHUs; HaXOIuTh (HOPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUINHY C IPYTUMHU BETUIMHAMMU;

. aHAIIM3UPOBATh CBOMCTBA TN, DJIEKTPOMATHUTHBIC SIBICHHUS W TIPOIECCHI, MUCIMONB3Yysd (U3UUYECKHE 3aKOHBI:
3aKOH COXPAaHEHHS JIIEKTPUYECKOro 3apsijaa, 3akoH Owma jans ywactka wnenu, 3akoH Jxoyns-Jlenma, 3akoH
MPSIMOJIMHENHOTO PacpOCTPaHEHHUs CBETA, 3aKOH OTPaKEHHS CBETA, 3aKOH MPEJIOMJICHUS CBETA; MPU 3TOM pa3InyaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBHIPAKEHUE;

. MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO MCTIOIH30BaHUS PU3NIECKUX 3HAHUN O SJICKTPOMArHUTHBIX SBICHUSX,

. pemarth 3a7a4uu, UCIob3ys Gpuznyeckue 3aKoHbl (3akoH Oma Juig ydyacTka uenu, 3akoH Jlxoynsi-JleHua, 3aKoH




MPSIMOJIMHEHHOTO PAcIpOCTPAHEHUSI CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJIOMIICHUS CBeTa) W (POpMYyIIbI,
CBSI3BIBAIONME (PU3UYCCKUE BEIMYMHBI (CHJIA TOKA, JIEKTPUYECKOE HAMPSHKEHUE, JIEKTPUYECKOE COMPOTUBIICHHE,
yIIeIbHOE COIPOTHUBIICHUE BEIIECTBA, padOTa 3JICKTPUYECKOTO IOJIsi, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHHE |
OIITUYCCKad CuJia JIMH3bI, CKOPOCTH JJICKTPOMAIrHWTHBIX BOJIH, HJIMHA BOJIHBI WM 4YaCTOTa CBCTA, (I)OpMyJIBI pacucra
AJIEKTPUYECKOTO COMPOTHBIICHUS IMPH TOCIEIOBATEIBHOM M MAapaJICIbHOM COSIWHEHHH MPOBOIHUKOB): Ha OCHOBE
aHaJM3a YCJOBHA 33/1a4M 3alUCHIBATh KPATKOE YCJIOBHE, BBIIENATH (PU3MUECKUE BEIMYMHBI, 3aKOHBI U (POPMYIIBL,
HEOOXOUMBIC JIJIsl €€ PEIICHHs], TPOBOIUThH PacUeThl M OICHUBATh PEATBHOCTD MOJYYCHHOTO 3HauUeHUs (pU3rYecKoi
BCIIMYNHBI.

BoinyckHuk nojayuum 603mM0M4CHOCHIb HAYUUMBCAS

® HUCIOJb30BaTh 3HAHUA 00 SJICKTPOMAruuTHBIX ABJICHUAX B HOBCGIIHGBHOﬁ KU3HU I O6€CH€‘~I€HI/I$I
0€30MaCHOCTH TpPH OOpaIleHUH C TPUOOPAMU W TEXHUYECKUMHU YCTPONCTBAMH, JIi COXPAHEHHS 370pPOBbs U
COONIOZICHUST HOPM  3KOJIOTHYECKOTO TIIOBEACHHS B OKpPYXKAWOIIEH Cpelne; MNPHBOIUTH TPHUMEPHI  BIUSHUS
AJIEKTPOMATrHUTHBIX U3JYYCHUN HA KUBBIE OPTaHU3MBI;

. pa3nuyaTh rpaHyIlbl IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOIIMN XapakTep (pyHIaMEeHTaTIbHbIX
3aKOHOB (3aKOH COXPAHEHHUs DJIEKTPHUYECKOro 3apsijia) U OrPaHMYEHHOCTh HMCIOIH30BAHMS YACTHBIX 3aKOHOB (3aKOH
Owma 1t yuacTka nenu, 3akoH Jxoyns-Jlenna u ap.);

° HCIIOJIb30BATh IMPUCMBI ITOCTPOCHUA (I)I/I3I/I‘ICCKI/IX MO,[[CJ'ICI\/’I, IIOHMCKa H (I)OpMy.]'IPIpOBKI/I J0Ka3aTCJIbCTB
BBIJIBUHYTBIX I'MIIOTE3 U TCOPETUYCCKUX BBIBOJOB Ha OCHOBE OMIIMPHUUYCCKHU YCTAHOBJICHHBIX q)aKTOB;
° Haxo4uThb aACKBATHYIO HpeﬂHO)I(CHHOﬁ 3aga4e (l)I/ISI/I"IeCKy}O MOZCIIb, pa3pellaThb HpO6JICMy KakK Ha OCHOBC

MMEIOIINXCS 3HAHUK 00 AJIEKTPOMATHUTHBIX SIBJICHHUSX C HCIOJIB30BAHMEM MAaTEMAaTHYECKOrO ammapara, Tak W Mpu
IMIOMOIIIM METOJIOB OILIEHKH.

KBanToBble SIBJIEHUS

Buvinycknuk nayuumcs:

. pacro3HaBaTh KBAHTOBBIC SIBIICHUS W OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIE CBOMCTBA WIIH
YCIOBUSl TIPOTEKAHUS JTHUX SIBIICHUI: €CTECTBEHHAass M HCKYCCTBEHHAs PaaUOAKTHBHOCTh, O-, - U Y-H3Iy4CHHS,
BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3TyUYECHHS aTOMa;

. OTHCHIBATh M3yUYEHHBIC KBAHTOBLIC SIBJICHUS, UCTIONB3YS (U3MUYECKUE BEIMUYMHBI: MAaCCOBOE YHCIIO, 3apsI0BOEC
YUCJIO, TEPHOJ ToJypacranaa, JHeprus (OTOHOB, MPU OMHCAHWUM TPABWIBHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUYCHUS W E€AMHUIIBI MU3MEPEHHsI, HaXOIUTh (OPMYIBI, CBA3BIBAIOIINE TAHHYIO
(DU3UYECKYIO BETUYMHY C IPYTUMHU BETUYMHAMU, BEIYUCIIATH 3HAUCHNE (PU3NMUECKON BEITMYNHBI;




. aHAJM3UPOBaTh KBAaHTOBBIC SBJICHUS, HMCIOJIB3YS (U3NYECKHE 3aKOHBl U IOCTYJAThL: 3aKOH COXpPaHEHMs
OHEPrUH, 3aKOH COXPAHEHHUS DIIEKTPUYECKOrO 3apsd, 3aKOH COXPAaHEHUS MAacCOBOIO 4YHCIIA, 3aKOHOMEPHOCTHU
U3IY4YeHUs W TIOIJIOIEHMsS CBETa aToOMOM, IPH 3TOM pa3jidyaTh CJIOBECHYK (OPMYIMPOBKY 3aKOHAa M €ro
MaTEeMaTHYECKOE BBIPAKCHUE;

. pa3auyaTh OCHOBHBIE IIPU3HAKU IUIAHETAPHON MOJENH aTOMA, HyKJIOHHOM MOJIETIN aTOMHOTO s11pa;

. IIPUBOJUTH IIPUMEPBI MPOSBICHUS B IIPUPOJIE U IIPAKTUYECKOTO UCIIOIb30BAHMS PAMOAKTUBHOCTH, SIACPHBIX U
TEPMOSIEPHBIX PEaKLUi, CIIEKTPAIbHOIO aHAJIN3A.

Boinycknuk nonyuum 603M03CHOCHIb HAYHUMbCA:

. UCIOJIb30BaTh MOJYYEHHBIE 3HaHUS B MOBCEIHEBHOM JKM3HU IpHU 0OpallleHHH ¢ MpudopaMHu U TEXHUYECKUMHU
ycTpoiicTBaMM (CUETYMK HOHU3HMPYIOIIMX YaCTHL, AO3UMETP), AJIS COXPaHEHUs 370pOBbsl U COONIOAECHHUS HOPM
9KOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOLIEH Cpelie;

° COOTHOCHUTDB S3HEPIHIO CBA3HU ATOMHBIX ALCP C I[e(i)eKTOM MaccChlI,

® INPpUBOJAWUTL IIPUMCPLI BJIIMAHUA PAOTUMOAKTUBHBIX H3Hy‘1€HHI>i Ha JXHUBBIC OpPraHU3Mbl; IIOHUMATb IIPHUHIIMII
I[GI\/'ICTBPI?I A03UMCETPA U pas3jindyaTh YCJIIOBUA €0 UCIIOJIb30BAHUAA,

° IIOHHUMATb 3KOJOTHYCCKHUC HpO6J’I€MLI, BO3HHUKAONIUEC NIPpU UCIIOJIB30BAHUN ATOMHBIX 3HCKTpOCTaHHHI>'I, " IIyTH

pelIeHns ATUX MpoOJieM, IePCIEeKTUBBI UCTIOIb30BaHUS YIIPABIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

JIeMEeHTBI ACTPOHOMMH

Buvinycknuk nayuumcsn:

. yKa3bIBaTh Ha3BaHUs IiaHeT CONHEYHOW CHUCTEMBI; pa3ludyaTh OCHOBHBIE MPHU3HAKA CYTOUHOTO BpAICHHS
3Be3HOTrO HeOa, nBvxkerHust JIyHbl, COTHIIA U TJTAHET OTHOCUTEIILHO 3BE3I;

. MOHUMATh Pa3INUUs MEXKY TEIHOIEHTPUYECKON U TEOLEHTPUUECKOIM cUCTeMaMH MHpa;

Buvinycknuk nosiyuum 603MO0MCHOCHL HAYUUMBCA:

. yKa3bIBaTh OOIIHME CBOWCTBA M OTIWYMS TUIAHET 3€MHOUN TPYMIBI U TUIAHEeT-TUTAHTOB; MaibiX Ten ConHeuyHOU
CUCTEMBI M OOJIBIIINX TIJIAHET; TOJIb30BaThCS KapTOM 3Be3AHOTO HeOa Mpu HAOJIIOICHHIX 3BE€3THOTO HEOa;

. pa3nuyaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3[ (pa3Mmep, LIBET, TeMIiepaTypa) COOTHOCHUTH IIBET 3BE3fbl C €€
TEMIIEpaTypou;

. pa3nuyaTh THUIOTE3bI O MPOUCX0XKIeHUN COMTHEYHON CHCTEMBI.




2. CojaepxxaHue y4eOHOIro nmpeamMera
10-11 kaace

dusnueckoe 00pa3oBaHUE B OCHOBHOW MIKOJIE TOJDKHO 00€CHednTh (OPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTABICHUNA O HAYYHOH KapTUHE
MHUpa, O3HAaKOMJIEHHE OOydaromMxcsi ¢ (U3NYECKMMH M aCTPOHOMHYECKUMH SIBICHMSMH, OCHOBHBIMM NPUHIMIAMH paOOThl MEXaHU3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPOUCTB U PUOOPOB, pa3BUTHE KOMIIETEHIIMN B PEILIEHUU MHKEHEPHO-TEXHUUECKHUX U Hay4YHO-UCCIIEI0BaTENbCKUX 3a/1a4.

OcBoeHue y4eOHOro rpeaMeTa HalpaBiIeHo Ha pa3BUTHE y 00yUYaIOUIMXCs PEACTAaBICHUN O CTPOEHHH, CBOMCTBAX, 3aKOHAX CYILIECTBOBAHUS U
JBIDKEHUS] MaTEPHUH, HA OCBOGHHE 00YJaIONIMMHCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUH, CO3aHNe YCIOBUH 17151 (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHBIX, TBOPYECKUX, TIPAKTAHCKMX, KOMMYHUKAIIMOHHBIX, WH(pOPMAIMOHHBIX KomreTeHIMHA. OOywarolmiuecs: OBIAJACIOT HayYHBIMHU
METOJIaMU PELICHUS] Pa3IUYHbIX TEOPETHUYECKMX M MPAKTUYECKUX 3a]ady, YMEHUSIMHU (OpPMYIHMpPOBATh TUIOTE3bl, KOHCTPYUPOBATH, IPOBOJUTH
HKCIEPUMEHTBHI, OLIEHUBATh U aHAJIU3UPOBATh MOJYUEHHBIE PE3YJIbTAThl, COMOCTABIATh UX C OOBEKTUBHBIMU PEATUSMH JKU3HU.

VYueOHbI TIpeAMET CIMOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIONIMXCS YMEHMM O€30MacHO WCIIOJIb30BaTh JIabopaTopHOe OO0OpYIOBaHUE,
IIPOBOAUTH €CTECTBEHHOHAYYHbBIE HCCIIEOBAaHUS U OKCIIEPUMEHTHI, aAHAJINW3UPOBATh IIOJYyUYEHHBIE pE3YJbTaThl, MPEACTABIATE M HAYYHO
apryMEeHTHPOBATH MOJIyYE€HHBIE BHIBOJIBI.

N3yuenue npenMera B 4acTd (GOPMHUPOBaHMS Y 0OyUarOIIMXCSl HAYYHOTO MHMPOBO33PEHMSI, OCBOEHHUS OOIIEHAYyYHBIX METOJIOB (HAOIIOICHHUE,
U3MEpEeHUe, HKCIEPUMEHT, MOJEIUPOBAHUE), OCBOCHMSI NPAKTHUECKOIO MPUMEHEHMs] HAy4YHbIX 3HAHUH (QU3UKM B HKU3HU OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SX C IpeAMeTaMM: MaTeMaThka, HHQOpMaTHUKa, XHUMHUs, OHONOrus, reorpadus, O5KOJOTHsS, OCHOBBI 0€30MacHOCTU
KHU3HEIESTeIbHOCTH.

Beenenue

®dusuka kak Hayka. HayuHble METO/IbI TO3HAHUS OKPY>KAIOIIEr0 MUPA U UX OTJIMYMS OT APYTUX METO/I0B Mo3HaHUs. Ponb sKkcriepuMenTa u Teopuu B
npoliecce Mo3HaHus NpUpoibl. MoaenupoBanue GU3NUECKUX sIBIIEHHUH U npoiieccoB. Hayunsie runotes3sl. @uzndeckue 3akoHbl. Pu3ndeckue Teopuu.
['panuIpl MPUMEHUMOCTH PU3NYECKUX 3aKOHOB U Teopuid. [Ipunuun coorBeTcTBHs. OCHOBHBIE AIEMEHTHI (PU3NUECKON KapTHUHBI MUDPA.

MexaHnuka



Mexannueckoe OBUKEHHE U €ro Buabl. [IpsmMonuHeiiHOe paBHOyCcKOpeHHOEe ABMKeHHe. [IpmHuun otHocutenbHOCTH ['anmnes. 3aKOHBI NMHAMUKH.
BcemupHoe Tiarorenue. 3akoHbl COXpaHEHHs B MexaHuke. [IpeackasarenbHas cuila 3aKOHOB KJIACCMUECKOW MEXaHUKHU. Vcronb3oBaHHE 3aKOHOB
MEXaHUKU U1 OOBSICHEHUS IBM)KEHUS HEOECHBIX Teld M s Pa3BUTUS KOCMHYECKMX HCCIIeOBaHMM. ['paHMIIBI NPUMEHMMOCTH KJIACCHUYECKOMN
MEXaHUKH.

IIpoBeneHune ONbITOB, WIIIOCTPUPYIOIIUX MPOSBICHUE ITPUHIIAIIA OTHOCUTEIBHOCTH, 3aKOHOB KJIACCHYECKOM MEXaHUKH, COXPAHEHUS UMITyJIbCa U
MEXaHUYECKON IHEPTUU.

[IpakTHyeckoe npuMeHeHue pU3NUECKUX 3HaHUHM B TOBCEAHEBHOM KU3HU JUIsl UCIIOJIB30BAHUS IPOCTHIX MEXAaHU3MOB, HHCTPYMEHTOB, TPAHCIOPTHBIX
CPEICTB.

Mouaexyasipaas ¢puszuka. Tepmoaunamuka

Bo3HHMKHOBEHHE aTOMUCTHUYECKOW TUIIOTE3bl CTPOCHHS BEIECTBA U €€ IKCIIEpUMEHTAIbHbIE JOKa3aTelbCcTBAa. AOCOIIOTHAS TeMIleparypa Kak Mepa
CpPEeIHEM KHMHETHMYECKOW HSHEPrHH TEIUIOBOIO IBMKEHUs 4YacTHI] Bemecrtsa. Monens upeanbHOro rasa. [laBmeHue rasa. YpaBHEHHE COCTOSHMS
UJeanbHOro rasa.

3akoHbl TepMoguHaMUKH. [lopsinok u xaoc. HeoOpaTUMOCTh TEIUIOBBIX MPOLECCOB. TEIuIOBbIE IBUTAaTENN U OXPaHa OKPYKAIOIIEH CPeJIbl.

IIpoBeneHuE ONBITOB IO U3YYEHHUIO CBOMCTB I'a30B, )KUAKOCTEW U TBEPABIX TEN, TEIIOBBIX IIPOLIECCOB U arperaTHBIX PEBPAIEHUN BEIECTBA.
[IpakTrueckoe MpUMEHEHNE B MIOBCETHEBHOM KU3HU (PU3MUECKUX 3HAHUN O CBOMCTBAX ra3oB, JKUJIKOCTEH U TBEPABIX TEN;, 00 OXpaHe OKpYyKaromen
CpEIBbI.

DJIeKTPOAMHAMHUKA

OneMEHTapHBIA AIEKTPUYECKUI 3apsAl. 3aKOH COXPAHEHHS JJIEKTPUUECKOTo 3apsza. DJIEKTPUUYECKOE MoJIe. DJIEKTPUYECKU TOK. MarHutHoe mose
TOKa. SIBJIeHME 37€KTPOMAarHUTHON MHIYKIIMH. B3aMOCBSI3b 3JIEKTPUYECKOT0 U MAarHUTHOTO TOJIeH. DJIEKTPOMAarHUTHOE TOJIE.

DneKTpOMarHuTHbIE BOJIHBI. BOIHOBBIE CBOMCTBA cBeTa. Pa3nuyHbIe BUBI 2JIEKTPOMAarHUTHBIX U3JIy4YE€HUN U UX MPAKTUYECKOE IPUMEHEHHE.
[IpoBeaeHME ONBITOB IO UCCIECAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMH, dJIEKTPOMArHUTHBIX BOJIH, BOJJTHOBBIX CBOMCTB CBETA.

OOBsicHeHHe YCTpOCcTBa M MPUHLIMIIA JICHCTBUSA TEXHUUECKUX 00BEKTOB, MPAKTHUECKOE MPUMEHEHHE (PU3NUECKUX 3HAHUI B OBCETHEBHOMN JKU3HU:
IIPU UCIIOJIb30BAHUU MUKPO(OHA, TUHAMUKA, TpaHchopMaropa, TenedoHa, MarHuTooHa;

JUIs1 6€30MIaCHOT0 OOpAaIleHus ¢ JJOMAIIIHEH 3JeKTPOIIPOBOAKOM, OBITOBOM 3JIEKTPO- U paJHoaniapaTypou.

KBanroBasi pu3nka 4 3jieMeHTbI aCTPOPU3UKH

I'umote3a [lnanka o kBanTax. @ororddexr. oron. ['unoresa ae bpoiins o BOTHOBBIX CBOHCTBaX yacThil. KOpmycKylIspHO-BOTHOBOU AyaTH3M.
CooTHomieHre HeonpeaeneHHocTei [ elizenoepra.

[Inanerapnas monens aroma. KBantossie noctynatel bopa. Jlazepsi.



Mopenu cTpoeHHs aTOMHOTO sijipa. SlnepHbie cuibl. JledeKT Macchl M DHEPTUS CBS3HU snpa. SnepHas sHepreTuka. BiusHue HOHU3UpYIOMIEH paanaiu
Ha *UBbIe opranu3msbl. Jlo3a u3nyyeHus. 3aK0H paIMOaKTUBHOTO PACIIajia U €ro CTATUCTUYCCKUN XapaKTep. DJIEeMEHTAPHbIE YaCTUIIBIL.
DOyHAaMEHTAIbHBIE B3aUMOICHCTBUSI.

Conneunas cuctema. 3Be3/1bl U UCTOYHUKHU UX 3HEpruu. CoBpeMEeHHbIE MPEICTABICHUS O TPOUCXO0XKIeHUU 1 3BotonMu ConHia u 38e31. [anakTuka.
[IpoctpancTBeHHBIC MacITaObl HaOMIOaeMol Beenennoit. [IpuMeHMMOCTh 3aKOHOB (DU3UKH 17151 OOBSCHEHHS IIPUPOJIBI KOCMUYECKUX OOBEKTOB.
Hab6mronenue u onucanue OBIKEHNUS HEOECHBIX TEI.

[IpoBeneHue uccaea0BaHu MPOIECCOB U3IIyUYEHUs U TOTJIOICHUS CBETa, siBieHus GoTodddexTa u ycTpoiicTB, paboTaromux Ha €ro OCHOBE,
PaIMOaKTUBHOIO pacmaja, padoThl J1a3zepa, T03UMETPOB.

3. TemaTu4yeckoe MIaHNPOBaHUE C YKA3aHHEM KOJHYECTBA YaCOB,
OTBOJAUMBIX HA OCBOEHHE KAXK/I0il TeMbl, B TOM YHCJIE C Y4eTOM
padouyeii nporpaMMbl BOCTIMTAHMSI

10 knace
(2 uaca 6 Heoenio, 6cezo 68 uacos)

Ne i/ Tema KoJ1-Bo yacos
1 BBEJIEHUE 1
2 KUHEMATHKA 9
3 3AKOHBI MEXAHUKU HBIOTOHA 4
4 CHUJIbI B MEXAHUKE 3
5 3AKOHBI COXPAHEHUS B MEXAHUKE 7
6 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU 7
7 TEMITEPATYPA.DHEPI'US TEIJIOBOI'O JIBMXXEHNWS MOJIEKYJI 2
8 CBOMCTBA TBEPJbIX TEJL, JKUJKOCTEU 1 TA30B 6
9 OCHOBBI TEPMOJMUHAMUKU 6
10 OCHOBbBI DJIEKTPOJIMHAMUKU 9
11 OCHOBBI [TOCTOSSHHOT O TOKA 8
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DJIEKTPMYECKHMU TOK B PA3JIMYHBIX CPEJIAX

PE3EPB

11 kaacce

(2 uaca 6 neoesnio, écezo 68 uacoe)

Ne ni/mm Tema Kom-Bo wacoB

1 OJIEKTPOAUHAMUKA. MATHUTHOE T1OJIE 19
2 OIITUKA 10
3 SJIEMEHTHBI TEOPUM OTHOCUTEJIBHOCTU 3
4 ATOMHAS ®1U3UKA 13
5 SJIEMEHTHI PA3BUTHU S BCEJIEHHOU 7
6 ITOBTOPEHUE 16

PE3EPB 3




