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HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma yuyebnoro mpeamera «®usmka. 10 kmacc» cocraBieHa B COOTBETCTBUH C:
®denepalbHbIM 3aKOHOM 00 oOpa3zoBanuu B Poccuiickoii @enepanun (ot 29.12.2012 N 273-03 (pea. ot
29.07.2017)), tpeboBanusmu DenepaqbHOTO TOCYIAPCTBCHHOTO 00pa30BaTEIBHOTO CTAHIAPTa CPEIHErO
obmiero oopazosanus (PI'OC COO); TpeboBaHHUSIMHE K Pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeIIbHOM
porpaMMbl (JITYHOCTHBIM, METAaNpPEIMETHBIM, NPEIMETHBIM);M aBTOpPCKoil mporpammbl Pusuka 10-
I1knaccsl, paspaboranHoil ['.SI.MskumeBbiM (IIporpammbl ass 0011€00pa30BaTENbHBIX  YUPEKICHUM.
®uszuka. AcrpoHomus. — M.:[Ipocda, 2008). Pabouass mporpamMmma OpHUEHTHpPOBaHA Ha y4eOHHMK 0a30BOTO
YpOBHS TSt 0011eo0pa3oBaTeIbHBIX YUpEeKICHUH «Duznka 10y,
I'.A.Msixumes,b.b.byxosues,H.H..Cotckuii. Yuebnuk JUIs o01eo0pa3oBaTebHbIX YUpEXKICHUN
Knaccrueckuit kypc—IIpocBemenne,M.-2017.

[IporpamMma KOHKPETH3HPYET COJAEpKaHUE TIPEIMETHBIX TeM O0pa30oBaTeIbHOTO CTaHIAapTa Ha
0a30BOM ypOBHE; JJae€T MPUMEPHOE pacrpeielieHue YIeOHBIX YacoB 0 pasjiesiaM Kypca U peKOMEHIyeMYyIo
MOCIIEIOBATEIILHOCTh M3YYCHHS Pa3/ielioB (DM3WKH C YYETOM MEKIPEIMETHBIX M BHYTPHIIPEIMETHBIX
CBsI3€H, JIOTUKH Y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH YYalluXCs; OINpPENesisieT MHHUMAIIbHBIHA
HaOOp OIBITOB, JAEMOHCTPHPYEMBIX YUUTENEM B Kiacce, Ja0OpaTOpPHBIX M TIPAaKTHYECKUX padoT,
BBITIOJTHSEMBIX YUAIIAMUCS.

Oo0masi xapakTepucTHKA y4e0HOr0 nmpeaMera
dusnka KaK Hayka 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IBI, BRICTYIAs B KAYECTBE YYEOHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHUI 00 okpyxatoniem mupe. OHa
PacKpbIBaeT poOJIb HAYKH B SKOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHH 00ILIECTBA, CIIOCOOCTBYET
(hOopMHUPOBAHHIO COBPEMEHHOTO HAYYHOT'0 MUPOBO33peHus. Jliis pemieHus 3aaa4 GopMUPOBaHUS OCHOB
HayYHOTO MHPOBO33PEHHUS, PA3BUTHS UHTEIICKTYaJ IbHBIX CIIOCOOHOCTEH 1 TTO3HABATENIbHBIX
MHTEPECOB IIKOJHLHUKOB B MpOIECCEe U3YYeHUs (PU3UKHU OCHOBHOE BHUMAHUE CIIEYeT YAEISITh He
nepeiaue CyMMbl TOTOBBIX 3HaHUH, a 3HAKOMCTBY C METOIaMU HAyYHOTO MO3HAHUS OKPYKAIOIEro MUpa,
MTOCTaHOBKE MPO0JIeM, TPEOYIOIIUX OT YUAIIUXCSI CAMOCTOSITENIbHOM JIESTEIIbHOCTH 110 MX Pa3pelIeHHIO.
I'ymanuTapHoe 3HaueHHEe (DPU3UKU KaK COCTABHOM 4acTH 00IIero 00pa3oBaHUHM COCTOUT B TOM, YTO OHA
BOOPY’KaeT IIKOJbHUKA HAYYHBIM MENO000M ROZHAHUA, TIO3BOJISIIOIINM 0JIy4aTh OOBEKTUBHBIE 3HAHUSI 00
OKPY’KaIOIlIEM MUpE.
3HaHue PU3NUIECKUX 3aKOHOB HEOOXOAUMO JJIsl U3yYEHUS] XUMUHU, OUOJIOTHH, (PU3HUECKOM
reorpaduu, Texuojoruu, ObX.
Kypc ¢usuku B 10 xnacce cpeanero (IoJiHOro) oomiero 00pa3oBaHus CTPYKTYPHPYETCSI HA OCHOBE
(bu3MUYeCKUX TEOPUii: MEXaHUKa, MOJIEKYJIsipHast PU3UKa, HIIEKTPOIMHAMUKA.
Oco0eHHOCThIO TpeaMeTa (pr3rka B y4eOHOM IJIaHe 00pa30BaTEIbHOM IIKOJIBI SBISETCS U TOT
(baxT, 4TO OBIIAJICHHE OCHOBHBIMH (PM3UUECKUMHU MOHSATHIMHI U 3aKOHaMU Ha 6a30BOM YPOBHE CTaJIO0
HEOOXOIUMBIM MPAKTUYECKH KAXKIOMY YEJIOBEKY B COBPEMEHHOM JKU3HH.
eaun n3yyenus GpuU3NKu
H3yuyenue pu3nkm B cpeAHHUX (MOJIHBIX) 00pPa30BaTEeIbHBIX YUPeKAeHUAX Ha 0230BOM YPOBHeE
HAINPABJIEHO HA TOCTHKEHHUE CJIeAYIOIIUX LeJIeii:
® oceoenue 3nanuil o PyHIaMEHTANBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIUIIAX, JICKAIUX B
OCHOBE COBPEMEHHOM (pU3NuecKoil KapTUHBI MUpa; Hanbojee BaKHBIX OTKPBITUIX B 001aCcTH
(U3HKY, OKA3aBIINUX OMpPENENSIIONIee BIMIHUE Ha pa3BUTHE TEXHUKU U TEXHOJIOTHH; METOIaX
HayYHOTO TIO3HAHUS MTPUPOJIBI;
® o0g1adenue ymeHuaMu NPOBOIUTH HAOIIOICHHS], IUIAHUPOBATh U BBINOJHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bI U CTPOUTH MOJIENN, TPUMEHSTh OMyYeHHbIE 3HAHUS IO (pU3UKe AJs
00BsICHEHUS pa3HOOOPa3HBIX (U3NUYECKUX SBICHUI M CBONCTB BEIIECTB; MPAKTHIECKOTO
WCIO0JIb30BaHUs (PU3MYECKUX 3HAHUH; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYUHOM
uHpOpMaInH;
® pazeumue TO3HABATEIbHBIX HHTEPECOB, NHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HaHUH U yMEHUI 10 (PU3HMKE ¢ UCTIOIb30BAHUEM Pa3IMYHbBIX
HMCTOYHUKOB HH(POPMAITUU ¥ COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHI;



® gocnumanue yOSKICHHOCTH B BO3MOXXHOCTH MTO3HAHUS 3aKOHOB MIPUPO/IbI; HCIIOJIb30BAHUS
JOCTIOKEHUH (pU3uKH Ha O1aro pa3BUTHS 4EJIOBEYECKON IIMBHIIM3AINH; HEOOXOIMMOCTH
COTPYJHHMYECTBA B [IPOLIECCE COBMECTHOT'O BBINIOJIHEHUS 33/1a4, YBAKUTEIBHOIO OTHOIIEHHUS
K MHEHHIO ONIMOHEHTA MPU 00CYKICHUU POOIeM €CTEeCTBEHHOHAYYHOTO COACPIKaHUS;
TFOTOBHOCTH K MOPaJIbHO-3TUYECKOM OLIEHKE UCII0JIb30BAHUS HAyYHBIX JIOCTH)KEHUI, YyBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKPYKaloIleH Cpeibl;
® HCHOJIb30BaHUE NPHOOPEeTEHHBIX 3HAHUI W YMEHUI I pelleHus IPaKTUYECKUX 3a/1a4
MTOBCETHEBHOM JKM3HU, 00ecTieueH st 0e301MacHOCTH COOCTBEHHOH KU3HU, PAIIHOHATILHOTO
MIPUPO/IOII0JIL30BAHUS U OXPaHbl OKPYXKAIOLIEH cpebl.
Onucanue Mecta yueOHOro npeaMera B y4eOHOM IJIaHe
®enepanbHbIi 0a3UCHBIN yueOHBIH MIaH A1 00pa3oBaTeNbHBIX yupexkaeHnil Poccuiickoit deneparnym
otBOUT 136 "acoB [yist 00s3aTEIbHOTO N3yYeHHs (PrU3MKH Ha 6a30BOM YPOBHE CTYIICHU CPEAHETO
(momHOTrO) 001Iero 0OpazoBanud. B Tom uncne B X kitacce 68 yueOHBIX 4acoB U3 pacuera 2 yuyeOHbIX yaca
B HEJIEITIO.
Onucanue HEHHOCTHBIX OPHEHTHPOB COJeP:KaHMA Y4eOHOro nmpeaMeTa y4eOHOro npeaMera

®uznyeckoe o00Opa3oBaHWE B OCHOBHOM IIKOJE JOJDKHO oOecneduTh (OpMUPOBAHHE Y
00yJaronMXxcsi MPEACTABICHUN 0 HAYyYHOW KapTHHE MUPA, O3HAKOMJICHUE 00YJaronuXxcs ¢ PU3NIECKUMH U
ACTPOHOMUYECKUMU SBJIEHUSMHU, OCHOBHBIMH IPUHLKIIAMHU pabOThl MEXaHU3MOB, BHICOKOTEXHOJIOTMUHBIX
YCTPOICTB M NpUOOPOB, pa3BUTHE KOMIETEHLUMH B pPEIIEHUHM HWH)XXEHEPHO-TEXHUUYECKUX M Hay4HO-
HCCIIEIOBATENIbCKHUX 3a/1au.

OcBoeHne yueOHOro MpeaMeTa HANpaBICHO Ha pa3BUTHE Yy OOYyYarOMIMXCS MpPEJICTaBIEHUN O
CTpPOEHHUM, CBOMCTBAxX, 3aKOHAX CYIIECTBOBAHMS M JABIKEHUS MaTepHH, Ha OCBOEHHE OOy4aroluMUcs
o0IIMX 3aKOHOB M 3aKOHOMEPHOCTEW NPUPOIHBIX SBJICHHM, CO3/aHUE YCIOBHH g (OPMUPOBAHUS
MHTEJJIEKTYaJIbHBIX, TBOPUYECKHUX, T'PAXKJAHCKUX, KOMMYHHKAI[HOHHBIX, WH(OOPMAIIMOHHBIX KOMIIETEHIUH.
OOyuaromuecss OBIaJCOT HAayYHBIMM METOJAMHU PEIIEHUS PAa3IMYHBIX TEOPETHUYECKMX U NMPAKTHYECKHX
3aja4, yMEHUSAMHU (POPMYIUPOBATh TUIIOTE3bl, KOHCTPYUPOBATh, IPOBOAUTH SKCIEPUMEHTHI, OLIEHUBATh U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YNIbTAThl, CONOCTABIIATh UX C OOBEKTUBHBIMU PEATHUAMU JKU3HU.

Y4eOHpIi mpeaMer CcrmocoOCTByeT (OPMHUPOBAHHIO Y OOYYArOIIMXCS YMEHHH Oe30I1acHo
UCIOJb30BaTh JabopaTopHOE O00OpYAOBaHUE, MPOBOAUTH ECTECTBEHHOHAY4HbIE HCCIEIOBaHUA M
SKCIIEPUMEHTHI, AHAJIU3UPOBATh MOJYYEHHBIE PE3YJIbTaThl, MPEACTABIATh M HAYYHO apryMEHTHPOBATH
I10JTy4EHHBIE BBIBOJIBL.

N3yuenue npenmera B 4acTU (OPMUPOBAHUS Y 00YUAIOIIMXCS HAYYHOIO MUPOBO33PEHUS, OCBOCHUS
oOIIeHayYHbIX METOAOB (HaOmroleHHe, W3MEpeHHe, OSKCIEPUMEHT, MOJEIMPOBAHUE), OCBOCHUS
IIPAKTUYECKOI0 NPUMEHEHUs HAy4HbIX 3HAaHUN (M3UKU B XKU3HM OCHOBAHO HA MEXIIPEIMETHBIX CBA3SX C
IpeJMeTaMu: MaTeMaTuKa, HTHPOpPMaTHKa, XUMUs, OUOJIOT |, reorpadusi, SK0JI0TUs, OCHOBbI O€30M1aCHOCTH
AKHU3HEEATEIbHOCTH.

Crnenyer y4uThIBaTh, OJTHAKO, YTO CPEIH CTAPIIEKIACCHUKOB, BBIOPABILIMX U3yYeHUE (PU3UKHU HA
6a30BOM ypOBHE, €CTb U TaKH€, Y KOTO ObLIM TPYIHOCTH IPU U3y4eHUU (PU3UKU B OCHOBHOM IIKOJIE.
[To3aTOMy B TaHHOM Nporpamme MpeIycCMOTPEHO TOBTOPEHUE U YIITyOJeHHe OCHOBHBIX UAEH U MOHATHH,
U3Y4YaBIIMXCS B Kypce (U3UKU OCHOBHOM LIKOJIBL.

JInuyHOCTHBIE, MeTanpeIMeTHbICE M NpeIMeTHbIC Pe3yJbTAaThl 0CBOCHHUS NpeaMeTa GU3NKHU
JINYHOCTHBIE PE3yIbTATHI
e [OTOBHOCTHh M CHOCOOHOCTh K CaMOPa3BUTHIO M €CaMOOOPa30BAaHHIO, K OCO3HAaHHOMY BBIOOpY H
MOCTPOEHUIO JTaJIbHEHIIe MHIMBUAYaIbHOW TPAaeKTOPUU 0O0pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
Mupe npodeccuil U npodeccHoHaNbHBIX MPEANOYTEeHUH, C YUeTOM YCTOMYHMBBIX MO3HABATEIbHBIX
UHTEPECOB.
¢ ChopMHUPOBAHHOCTH OTBETCTBEHHOI'O OTHOLICHHUS K YUCHUIO; YBAKUTEIHHOTO OTHOLICHHS K TPYLY.
¢ ChopMHUPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHSL.
e [OTOBHOCTH U CINOCOOHOCTH BECTH JAMAJIOr C JPYTMMH JIIOABMU W JOCTUTaTh B HEM
B3aMMOTIOHUMAaHHUS
MeranpeamMeTHble Pe3yabTaThl




[Tpu n3yuennn yyeOHOTO mpenMeTa oOydaromuecs: YCOBEPIICHCTBYIOT IPHOOPETEHHbBIE HA TIEPBOM
ypOBHE HaBBIKH DPa0OTHI ¢ wuHpOpManuedn u monogHAT ux. OHU cMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBbIBATh U MHTEPIPETUPOBATH COACPIKAIYIOCS B HUX HH(OPMAIIHIO, B TOM YHCIIE:

® CHCTEMaTH3UPOBATh, COMOCTABJIATH, AaHATU3UPOBATH, 0000IIATh U HHTEPIIPETUPOBATH HH(HOPMAITHIO,
COJIEPKAIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTAX;
® BBIJICIATH TJABHYIO U H30BITOYHYIO WHGOPMAIUIO, BBIMOJHATE CMBICIOBOE CBEPTHIBAHUE

BBIJICTICHHBIX (DAaKTOB, MBICIICH; MPEICTABIAT, WHPOPMAIIMIO B CXKATON CIOBECHOH (opme (B BHIE

TUTaHA WM TE3UCOB) M B HATJIATHO-CUMBOJIHMUYECKO (opme (B BHae Tabnwil, rpaduuecKux CXeM U

JFarpamMm, KapT MOHITUN — KOHIENTYAJIbHBIX JHarpamMM, OMOPHBIX KOHCTICKTOB);

®  3aMOJHATH U JIOTIOJIHATH TAOJHIIBI, CXEMBI, TUarPAMMBI, TEKCTHI.

OOyyvaromuecss MPUOOPETYT OMBIT MPOSKTHON JEATEIBHOCTH, PA30BBIOT CIHOCOOHOCTh K TIOHCKY
HECKOJIbKUX BapUAHTOB PEUIEHWH, K TOWCKY HECTAaHJAPTHBIX PEIICHUM, TOWCKY U OCYIIECTBICHHUIO
HauboJee MPUEMIIEMOTO PELLICHHUS.

PeryasituBubie YY1

1. VYmMeHue caMOCTOATEIBHO OMNpENENsATh LEeNH OOy4YeHMs, CTaBUTh U (OPMYIUPOBATH HOBBHIE
3aJ1auM B yueOe M MO03HABaTEIbHON JIEATEIbHOCTH, Pa3BUBATh MOTUBbI U UHTEPECH! CBOEH MO3HABATEIbHON
nesTenbHOCTH. OOYyJarOIINIICS CMOXKET:

® aHAJIM3HMPOBATH CYLIECTBYIOIIME U IJIAaHUPOBATh Oyaylue 00pa3oBaTeIbHbIE PE3yJIbTaThI;

® UICHTU(UIIMPOBATH COOCTBEHHBIE MPOOJIEMBI M OTIPECIIATH TIIABHYIO ITPOOIeMY;

® BBIIBHTaTh BEPCUU PEIICHUS MPOOIeMBI, GOPMYITHPOBATH THIIOTE3bI, MMPEJIBOCXHUIATE KOHSUHBIN
pe3ynbTarT;

® CTaBUTh IleJIb JESATEIbHOCTM Ha OCHOBE ONPEJENIEHHON NpoOJeMbl U CYHIECTBYIOUINX
BO3MOJKHOCTEH;

e (opMynupoBaTh yueOHbIE 3aJ]aul KaK IIark JOCTWKEHUS MOCTaBICHHOM 1IeJIN AeITEeIbHOCTH;

e 00OCHOBBIBaTh IIEJIEBbIC OPUEHTUPHI W MPHOPHUTETHl CCHIIKAMU Ha IEHHOCTH, yKa3blBas U
000CHOBBIBas JJOrMUECKYIO TIOCIEA0BATEIBHOCTD 111aroB.

2. YMeHHE CaMOCTOSITENbHO IUIAaHUPOBAThb MyTH JOCTIDKEHHS Iesield, B TOM  4YHCIIEe
aNbTECPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambosiee A(hOHEKTUBHBIE CMOCOOBI pEIICHHUs] YYEeOHBIX U
MMO3HABATENBHBIX 3a7a4. OOyUarOIINIiCs CMOXKET:

® OmpenesATh HeOOXOAUMBIC IEUCTBHE(s]) B COOTBETCTBHH C YUCOHOW M IMO3HABATEIHHOM 3a7auei 1
COCTaBIISATh AIITOPUTM HX BBITIOJIHEHHUS,

e 00OCHOBBIBATh U OCYIIECTBIIATHh BbIOOp Hambosee 3h(PEeKTUBHBIX CIIOCOOOB pPEIICHUST YIeOHBIX U
M03HABATENbHBIX 33/1a4;

® OMNpeAensiTh/HaX0UTh, B TOM UHWCJE U3 MPEUIOKEHHBIX BapUAHTOB, YCIOBUS JJISI BBINOJHEHUS
y4eOHOM M MMO3HABATEIIPHON 3a/1a4H;

e BBICTpaUBaTh KM3HEHHBIE IUIaHBI HA KPAaTKOCpPOYHOE Oynyiee (3asBisITh LEIEeBble OPUEHTHUPBI,
CTaBUTh aJIeKBaTHbIE UM 3aJla4ydl M TMpeiiaratb JEHCTBUS, yKa3biBas U OOOCHOBBIBAs JIOTHUECKYIO
MOCJIEIOBATEILHOCTD I1aroB);

e BHIOMpaTh U3 MPEUIOKCHHBIX BAaPHAHTOB M CAMOCTOSITENIbHO HUCKaTh CpPEICTBA/pecypchl s
pelIeHNs 3a/1a4k/I0CTIKEHUS LEH;

® COCTaBIIATh IUIaH pelIeHUs MpoOIeMbl (BBIIOTHEHUS TPOEKTa, MPOBEACHUS UCCIEIOBAHUS);

e OmpeAensaTh NOTEHIUATbHBIC 3aTPYAHCHUS MPU PEIICHUH Y4eOHOM M MO3HABATEIbHON 3a7auu U
HaXOJHUTh CPEACTBA ISl UX YCTPaHEHUS;

® OMHCHIBATH CBOM OMBIT, OGOPMIISIL €ro Ulsl Hepefadyd IPYruM JIOASM B BUAE TEXHOJIOTUU
pelIeHns MPaKTUYECKHX 3aad OTPEeIeIEHHOTO KJIacca;

® TUIAHHWPOBATh U KOPPEKTUPOBATH CBOIO MHAWBHIyaTbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JACUCTBHUS C INIAHUPYEMBIMH PE3yAbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH NIeATENBHOCTH B TPOIECCE TOCTHKEHUS pe3ylbTara, OMpEeNeNsTh CIOCOObl JEHCTBHII B pamMKax
MPEJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEeKTUPOBaTh CBOM JCHCTBHSI B COOTBETCTBHH C
u3MeHstomencs curyanueil. O0yJarouuiicss CMOXKer:

® OMmpeAensiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX PE3YIbTAaTOB U
KPUTEPUHU OIICHKU CBOEH y4eOHOM AeaTeIbHOCTH;

® CHCTeMAaTH3HpOBaTh (B TOM 4YHCJIE BBIOMPATh MPHOPUTETHBIE) KPUTEPUH ITUIAHUPYEMBIX
pE3yIbTATOB M OIEHKU CBOCH NEeSATENbHOCTH;



e 0oTOMpaTh MHCTPYMEHTHI IS OIICHUBAHUS CBOCH AESATEIHLHOCTH, OCYIIECTBISATH CaMOKOHTPOJIb
CBOEH JICATEIILHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUN U TpeOOBaHNUN;

® OIICHMBATH CBOK JICATEIHHOCTb, APTYMEHTHPYS TPHYMHBI JOCTHKCHUS WIU OTCYTCTBHS
IUTAHUPYEMOTO Pe3yabTaTa;

® HAXOJWUTh JIOCTATOYHBIE CPEIACTBA JUIS BBITIOJHEHUS YYEOHBIX ICHCTBHI B H3MEHSIOIICHCS
CUTYAIlUH W/WJIA TIPH OTCYTCTBHH ILNIAHUPYEMOTO Pe3yabTaTa;

e paboTast 10 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESITEIHHOCTh Ha OCHOBE aHaIM3a
M3MEHEHHI CUTYalluu JIJIsl TOJTyYeHHsI 3aIJITAaHMPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yabTara;

¢ YCTaHABJIMBATh CBSI3b MEKIY MOJYICHHBIMUA XapaKTCPUCTUKAMU TPOJAYKTA U XaPaKTEPUCTUKAMH
mporiecca JAeATeIbHOCTU U 110 3aBEPIICHUH JIEATEIILHOCTH MpeiaraTh N3MEHEHHE XapaKTePUCTHK Mpoliecca
JUTS TIOJTYYCHUS YIYUIICHHBIX XapaKTePUCTHK MPOIYKTa;

® CBEpATH CBOM JICHCTBHUS C IETBIO U, TP HEOOXOAMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSITEIIHHO.

4. VYMeHHE OIICHHBATh NMPABUIBHOCTH BBITTOJIHEHUSI YIeOHOH 3a7auu, COOCTBEHHBIE BO3MOXKHOCTH
ee pemreHus. OOy4JarOIUIAC CMOXKET:

® OMpeACATh KPUTSPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yIeOHOH 3a1a4u;

® AQHAIM3WPOBATH W OOOCHOBBIBATH NPHMEHEHHWE COOTBETCTBYIOIIETO WHCTPYMEHTAPHUS IS
BBITIOJTHEHHS YIEOHOM 3a/1a4u;

e CBOOOJHO TIOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIIEHKH W CAMOOIICHKH, UCXOJS U3 TSN
Y UMEIOLINXCS CPEICTB, pa3inyasi pe3yJabTaT U CoCcOObI IEHCTBHIA;

® OIIEHWBATh MPOJYKT CBOCH NIEATETHHOCTH IO 3aJIaHHBIM H/HIIM CaMOCTOSITEIHbHO OMpPEICIICHHBIM
KPUTEPHUSIM B COOTBETCTBHH C IICITBIO JICATSIIEHOCTH;

e 00OCHOBBIBaTh JIOCTHIKHMOCTHh I BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

e (uKCHUpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnanenwe ocHoBaMU CAMOKOHTpOJIS, CaMOOLIEHKH, HPHUHATHS PELIEHUH M OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOM M Mo3HaBaTeIbHOU. OOyUYarOIMMUIAC CMOXKET:

e HaOMIOAATh W aHAJTU3UPOBATh COOCTBEHHYIO YYEOHYIO W TIO3HABaTEIbHYIO ACATEIBHOCTH M
NeSITEeNbHOCTD IPYTUX 00y4YaIoUIuXcs B MPoLiecce B3aUMOIIPOBEPKU;

® COOTHOCUTh pealbHble M IUIAHUPYEMbIE pe3ysbTaThl WHIAUBUAYaJbHON 00pa3oBaTeinbHON
NEeSITeNbHOCTH U JIeNIaTh BBIBOJIBL;

® IPUHUMATH PElIeHHE B yueOHOM CUTyallul U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OIpeNessTh MPUYMHBI CBOET0 YCIEXa WM HeyclleXxa M HaXOIUTh CHOCOOBI
BBIXOJIa U3 CUTYallUU HEYyCIIexa;

® PETPOCIEKTUBHO OIpPEAeNATh, KaKhe NEHCTBUS MO pPEHICHUIO Y4eOHOM 3aaud WM MapaMeTpbl
3TUX ACUCTBUI MPUBEIH K MOJTYUYECHUIO UMEIOILIETrocs MPOAYKTa yUeOHOU NesITeIbHOCTH;

® JIEMOHCTPHUPOBATH MPUEMBI PETYISAIHUHU TCUXO(PUIUOJIOTHUECKUX/ IMOLMOHAIBHBIX COCTOSHUN
IUIA  JOCTIDKeHHS dJPQeKxTa ycrmokoeHus (yCTpaHEHHs HMOLMOHAIBHON HampsbKeHHOCTH), 3ddekra
BOCCTaHOBNIeHUSI  (ocnmabieHusi MposiBIeHUN  yromieHus), dddexkra akTtuBu3anuu  (MOBBIIICHUS
MCUX0(U3HOJIOTHIECKON PEAKTUBHOCTH ).

Ilo3naBaTeabHble YY /I

6. VYMeHue ompenenaTh MOHATHUS, co37aBaTh OOOOIIEHHS, YCTaHABIWBATh  AHAJIOTHH,
KIIacCU(UIIMPOBATh, CAMOCTOATEIbHO BBIOMpATh OCHOBAaHUS M KpUTEpUU s KiIaccU(UKALNH,
yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOHUTH JIOTUYECKOE PACCYKICHHE, YMO3aKIIOUYCHHE
(MHAYKTUBHOE, TETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBOAbL. OOYyJatOMIUNACsS CMOXKET:

e T0I0HMpaTh CJOBa, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIpPEACNSIONINEe €ro MpHU3HAKu |
CBOMCTBA;

® BBLICTpAUBATh JIOTUYECKYIO IIEMOUYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA M COTIOJYMHEHHBIX €MY
CJIOB;

® BBIICIATH OOUIMI MpPHU3HAK JIBYX WM HECKOJBKUX MPEAMETOB WU SIBICHUH U OOBIACHATH HX
CXOJICTBO;

e OOBEIMHATH TPEAMETHl W SIBJICHUS B TPYNNbl MO OIpPEIEICHHBIM TMpU3HAKaM, CpPaBHUBATH,
KITacCU(UIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS;

® BBLIICIATH SIBJICHUE U3 OOIIET0 psAa APYTUX SBICHUI;

e OmpeAensiTh OOCTOSTENbCTBA, KOTOPBIC MPEAIISCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY



SBIICHUSIMH, U3 3THX OOCTOSITEIHCTB BBLACIATH OMPEACISIONINE, CIIOCOOHbIE OBITh NMPUYMHON JTAHHOTO
SIBIICHHSI, BBISIBIIATH IPUYMHBI M CIICIICTBHS SIBJICHHIA;

® CTPOUTH pACCyXJECHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBJICHMSIM M OT YacCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCy)KJCHHE Ha OCHOBE CPABHEHHS NMPEIMETOB U SBICHHA, BBIACIASA MPU ITOM 00IIHe
MIPU3HAKH;

® y3jarath NOJYYEHHYIO HH(OpMaIHIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;

® CaMOCTOSITENIPHO YyKa3blBaTh Ha WH(POPMALMIO, HYXKJAIOMIYIOCS B IPOBEpPKE, NpeaiaraTb U
MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH WH(POPMAIINH;

e BepOATM30BATh AIMOIMOHAIEHOE BIICUYATIICHUE, OKA3aHHOE HAa HETO HCTOYHHUKOM;

® OOBSACHATH SIBIICHHSI, IPOIIECCHI, CBSI3M M OTHOLICHHS, BBISBISIEMBIC B XOJI€ MO3HABATEIBHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTU (IPUBOJUTH OOBSICHEHHE C HM3MEHEHHEM (POpMbI MpPEICTaBIICHUS;
OO0BSACHSATH, NETANU3UPYS UM 0000111as1; OOBICHSTH C 3aJaHHOM TOUKH 3PEHUs);

® BBIABIATh M HAa3bIBAaTh NPUYHMHBI COOBITHS, SBICHHS, B TOM YHCJIE BO3MOXKHBIE / Hamboiee
BEpOSATHBIC TMPHYUHBI, BO3MOXKHBIE TIOCIEICTBHS 33JlaHHON TPHYUHBI, CAMOCTOSTEIBHO OCYIIECTBIISS
MPUYMHHO-CIIEICTBEHHBII aHAIIN3;

e JieNaTh BBIBOJI Ha OCHOBE KPUTHUECKOIO aHajIM3a pPa3HbIX TOUEK 3pEHUS, MOATBEP’KIaTh BBIBOJ
cOOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO TOJTYyYeHHBIMU JAHHBIMU.

7. YMeHHe co3/aBaTh, MPUMEHATH M MPEOOPa30BBIBATh 3HAKU M CHMBOJIBI, MOJICIIA U CXEMBI IS
pelieHns yueOHbIX U M03HaBATEIbHBIX 3a/1a4. OOyUarouIuiicss CMOXKeT:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM NPEAMET W/UJIH SBJICHUE;

® OMNpeAensaTh JOTHYECKHE CBSI3M MEXIY NpeIMeTaMu W/WUM SBICHUSIMH, 00O03HauaTh JaHHbIE
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

e C03/1aBaTh a0CTPAKTHBIN UK peanbHbIN 00pa3 npeaMeTa U/uiu sIBICHUS;

® CTPOWTH MOJICIL/CXEMY Ha OCHOBE YCIOBHUH 3aJIa4l M/WJIH CTIOC00a €€ peIIeHNS,

e co3gaBaTh BepOalbHbIC, BEUIECTBEHHbIE M HH(OPMAIMOHHBIE MOJEIM C BBIIEICHUEM
CYIIECTBEHHBIX XaPAKTEPUCTUK OOBEKTa Ul ONpeneNleHus crnocoba pelleHus 3a1aud B COOTBETCTBHM C
CUTYyallUeH;

e peoOpa3oBbIBATE MOJEIN C LEIbI BBISBICHHA OOLIMX 3aKOHOB, OINpPENENAIONUX AaHHYIO
MpeAMETHYIO 00J1acTh;

® [IEPEBOJUTH CJIOXKHYI IO COCTaBy (MHOIOAacleKkTHY0) HH(OpMalMio U3 IpadUuecKoro Wiu
(opMaIN30BaHHOTO (CUMBOJIBHOI'O) IIPEJICTABIECHHS B TEKCTOBOE, 1 HA000POT;

® CTPOUTh CXEMYy, AJITOPUTM JEUCTBUS, UCHPABIATH MM BOCCTaHABIMBAaTb HEM3BECTHBIM paHee
QJITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY IPUMEHSIETCS AlITOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOI'O;

® aHAIM3MPOBATH/PeIEKCUPOBATh OIBIT pa3pabOTKU U peanu3alud Y4eOHOro IPOEKTa,
UCCIIeIOBaHUS (TEOPETUYECKOro, 3MIIMPUYECKOr0) Ha OCHOBE MPEII0KEHHOW NpoOJIEeMHON CHUTyaluw,
IIOCTABJICHHOM LIeJIN W/UJIH 3a/JaHHbIX KPUTEPHEB OLIEHKHU IPOIyKTa/pe3ysbTara.

8. CwmpicnoBoe ytenune. OOy4arOIUNHCs CMOXKET:

® HaxOIUTh B TEKCTe TpeOyeMylo HHPOPMaLHIO (B COOTBETCTBHUH C LIETSIMU CBOEH AEATEIBHOCTN);

® OPHEHTHPOBATHCA B COJIEPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATh
TEKCT;

® YCTaHaBJIMBATh B3aMMOCBS3b OMTUCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOLIECCOB;

® KPUTHYECKHU OLIEHUBATh COJIEpkKaHue U POpMY TEKCTa.

9. ®opmupoBaHHE M PAa3BUTHE DHKOJOTMUYECKOTO MBIIUICHHUS, YMEHHE TMPUMEHATh €ro B
MO03HABATENbHON, KOMMYHUKAaTUBHOM, COLIMAJIbHOM MpPaKTHUKE M MNPOPEeCcCUOHATIBHON OpUEHTAIUH.
OOy4Jaromuics CMOXKET:

® OIpEAEATh CBOE OTHOLIEHHE K IPUPOJAHOM CpEIE;

® aHAIM3MPOBATH BIMSHUE SKOJIOTHYECKHX (PAKTOPOB Ha Cpey OOMTAaHUS )KUBBIX OPTaHU3MOB;

® [POBOAMUTH MPUUMHHBIA U BEPOSATHOCTHBIN aHAJIU3 SKOJIOTUYECKUX CUTYAIHIA;

® [IPOTHO3MPOBATH M3MEHEHUs CUTyallud IpPHU CMEHE JAEHCTBHs OJHOTO (akTopa Ha JeWcTBUE
apyroro (akropa;

® pacmIpoCTPaHATh SKOJIOTHUYECKHE 3HAHUS M y4acTBOBaTb B MPAKTUYECKUX JENax IO 3alluTe
OKpYKaroLlEel Cpeibl;



KommyHukatuBubie YY /|
YMeHue opraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JIEATENBHOCTD C YUUTEIEM
U CBEPCTHHKAMHU; paboTaTh HMHIUBUAYAJIbHO M B TpYIIe: HAXOAWUTh OOIIee peleHHe |
paspemiatb KOH(GIUKTHI HA OCHOBE COTJIACOBAHMUS MO3UIIUN M y4eTa HHTEPECOB; (POPMYIUPOBATH,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHE. OOyJaromunics: CMOXKET:

— ONpPEIENITh BOSMOXHBIE POJIM B COBMECTHOM AEATEIBHOCTH;

— Wrpath ONpPEAEICHHYIO POJIb B COBMECTHOH JIE€ATEIbHOCTH;

— I[pPUHUMAaTh MO3MULMI0O COOECEHNKA, TOHUMAs MO3ULIUIO IPYroro, pa3jinyarh B €ro peun: MHEHUE
(TOUKy 3peHus), JOKa3aTeIbCTBO (ApPTyMEHTHI), (JaKThl; THIIOTE3bI, AKCHOMBI, TEOPHH;

— OmpeleNnsiTb CBOM JIEHCTBUS M JCHCTBUS MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WM
MPENSATCTBOBAIN MPOTYKTUBHOM KOMMYHUKAIINH;

— CTpOWTH NO3UTHUBHBIC OTHOLICHHUS B IIPOIIECCe YUCOHOM M MO3HABATEIBHOM IS TEILHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHMs, B JUCKYCCUM YMETh
BBIJIBUTaTh KOHTPApPryMEHTHI, nepedpasupoBaTh CBOI MBICHH (BJIAJCHHE MEXaHU3MOM SKBUBAJIEHTHBIX
3aMeH);

— KPUTUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OLIMOOYHOCTh
CBOEro MHEHHUSI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

— Ipenajarath albTEepHATUBHOE pPEIlIeHUE B KOHQJIMKTHON CUTYalllH;

— BBIICTIATH OOIIYIO TOYKY 3pSHHUSI B TUCKYCCHH;

— JIOTOBapuBaThcs O MpaBUiIaX U BOMPOCAX i OOCYXKIEHHS B COOTBETCTBHHM C IMOCTaBJIEHHOM
nepes rpymnmnou 3agayei;

— OpraHu30BBIBaTh yueOHOE B3aMMOJIEHCTBHE B rpynme (OnpeaeisaTh oOLue 1enu, pacnpeaensiTh
POJIK, I0TOBAPUBATHCS JIPYT C APYTOM U T. 11.);

— yCTpaHsTh B  pamMKax  Juajora  pas3pblBBl B  KOMMYHUKAllUHM,  OOYCJIOBIIEHHBIE
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3a1auu, (GOPMBI WITH COJIepKaHUs AnUajora.

YMeHHEe O0CO3HAaHHO MCIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C  3aJadeid
KOMMYHHMKAIIMH JUTsl BBIPAKEHUS CBOMX YYBCTB, MbICJIEH U MOTpeOHOCTEN AJIs MIIAHUPOBAaHUS U
pEryJIsSiliuA CBOEU ACATEIbHOCTH; BIIAJICHUE YCTHOW M MHUCHBMEHHOW pEYbl0, MOHOJOTHYECKOMN
KOHTEKCTHOU peubto. O0yUJaromuicsi CMOXKET:

e OmpeAensaTh 337ja4y KOMMYHHKAIIUU U B COOTBETCTBUHU C HEil OTOUpATh pedyeBble CPECTBA;

e 0TOMpaTh M UCIOJB30BaTh PEUYEBbIC CPEACTBA B IMPOLECCe KOMMYHHUKAIUU C JAPYTUMH JOIbMHU
(mmaror B mape, B MaJiou rpyIie u T. 1.);

® NpPEICTAaBIATh B YCTHOM WJIM THUCbMEHHOW (opme pa3BepHYThI IUIAaH COOCTBEHHOMH
NEeSTENbHOCTH;

e coOM01aTh HOPMBI MYOIMYHOM peyH, PerjaMeHT B MOHOJOIE U JUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4yeii;

® BBHICKa3bIBaTh U 0OOCHOBBIBATh MHEHHE (CYX/ICHHE) U 3alpalluBaTh MHEHHE apTHEpPa B paMKax
JIaNora;

¢ TPUHUMATH PEILICHHE B XOJIE AUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHIKOM;

® CO3/1aBaTb IMCBMEHHBIE «KIUIIMPOBAHHBIE» W OPUTHMHAIBHBIE TEKCThl C HCIOJIb30BAHUEM
HEO0OXOIMMBIX PEUYEBBIX CPECTB;

® JICTONL30BaTh BepOabHbIE CPEeICTBA (CPEACTBA JOTUUECKON CBSI3U) TS BBIACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,

® UCIIOJb30BATH HeBepOanbHbIE cpencTaa W HarJIsIIHbIE MaTrepuaibl,
MIO/ITOTOBJICHHBIE/OTOOpaHHBIE 1101 PYKOBOJCTBOM YUUTEIS;

® JelaThb OLICEHOYHBIA BBIBOJ O JOCTM)KEHHM LI€TM KOMMYHHMKAllUM HEMOCPEACTBEHHO IIOCIEe
3aBepUICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 000CHOBBIBATH €TO.

dopmMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH MCIOIb30BaHUSI WH(DOPMAIIMOHHO -
KOMMYHHKAITMOHHBIX TexHoyorui (ganee — UKT). OOyuatomuiics cCMOXKeT:

e IICJICHANPABICHHO WCKaTh M HCIIOJB30BaTh HH()OPMAIIMOHHBIE PECYPCHI, HEOOXOAMMBIC s
pelieHns yaeOHbIX U MPaKTUYECKHX 3aa4 ¢ moMolbio cpeacts MKT;

e BLIOMpaTh, CTPOUTH W HCIOJB30BATh AJEKBATHYIO WH(GOPMAIMOHHYIO MOJENb Ui TMepeaadu
CBOMX MBICIIEH CpEACTBAMH €CTECTBEHHBIX M (DOPMAIBHBIX S3BIKOB B COOTBETCTBHH C YCIOBUSMH
KOMMYHUKAIUU;



® BbIICIATH I/IH(l)OpMaLII/IOHHBIf/'I ACIICKT 3aJa4u, ONCPUPOBATH AAHHLIMHU, HCIIO0JIB30BAaTb MOACIIb
pelieHus 3a1a4uu;

® HCIIOJIb30BaTh KOMIIBIOTCPHBIC TCXHOJIOTUHU (BKJHO‘-IaSI BBIGOp aICKBATHBIX 3aga4dc
MHCTPYMEHTAIBHBIX MPOrPaMMHO-AMIAPATHRIX CPEJICTB M CEPBHCOB) U pELICHUS MH(OPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX yq€6HBIX 3agad, B TOM YHCJIC. BBIYHUCICHHUC, HaIIMCAHUC IIMCEM, CO‘II/IHCHI/II\/JI,
JOKJIaJ0B, pedeparoB, CO3aHUE MIPE3ECHTALUH U JIp.;

® JCMOJb30BaTh HHPOPMALMIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;

e co31aBaTh WH(OPMAIMOHHBIE PECYpPChl PAa3HOTO THUIA W JUISI Pa3HBIX AyAUTOPHH, COOIIOAATH
MHGOPMAMOHHYIO TUTHEHY M MpaBuiia HH(PpOPMAIOHHOK 0€301aCHOCTH.

IIpeavMeTHble pe3yabTaThl
HAYYMTCHA:

e coOmroaTh npaBuia 0€30MACHOCTH M OXpaHbl TpyJa Mpu padoTe ¢ y4yeOHbIM U Jab0paTOpPHBIM
000pyI0BaHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (DH3MYECKUX TEPMHUHOB: (PU3UUECKOE TENO, (PU3NIECKOE SBIICHHE,
¢bu3nveckas BeNWYNHA, €TUHHUIIBI H3MEPECHUS;

® pacro3HaBaTh TMPOOJIEMBI, KOTOPHIE MOKHO pPEIIUTh TPH IOMOIIH (U3UYECKHX METOJIOB;
aHAJM3UPOBATh OT/ENBHBIE JTambl TPOBEICHHUS WCCICAOBAHUI M WHTEPIPETHPOBATH PE3YIbTATHI
HaOJTI0ICHUI 1 OTIBITOB;

® CTaBUTh OTBITHI MO HWCCIEMAOBAHUIO (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Ten 0Oe3
WCTIONIb30BaHUSI TPSIMBIX HM3MEpPEHUi; TpH IToM (opmyaupoBaTh mpodiieMy/3amady  ydeOHOTO
OKCTIEPUMEHTa; COOMpATh YCTAaHOBKY W3 NPEAIOKEHHOTO OOOpYIOBAaHWS;, TMPOBOAUTH OMBIT W
(bopMyITHpPOBATh BHIBOIKI.

[Mpumeuanue. [lpu mpoBeneHWH WMCCIeNOBaHHS (UIUIESCKUX SBICHUN H3MEPUTEIBHBIE MPHOOPHI
UCIOJIb3YIOTCSL JIMIIb KaK JaTYMKU HU3MEpeHHs] (PU3MYECKHX BEIMYMH. 3allCH TOKa3aHUMl MpsSMBIX
M3MEpEeHUl B 3TOM cllyyae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJyYEHUU HAyIHOU nH(OopMaLuu;

® TIPOBOJUTH MpPSIMbIE M3MEpEeHUsl (PU3UUYECKUX BEIMUYMH: BPEMsl, pacCTOSIHUE, Macca Tela, 00beM,
CWJIa, TeMmIiepaTypa, arMoc(epHoe HaBlieHHE, BIAXXHOCTh BO3/yXa, HANpsDKEHHE, CHJIa TOKa; MPHU ATOM
BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCIIOJIb30BATh MPOCTEUIINE METO b OLIEHKU MOTPEIIHOCTEH
HU3MEpPEHUI.

® TPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIb30BAHUEM MPSMBIX
WU3MEpEHUI: MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOJYYECHHOW 3aBUCUMOCTHU
(bu3nuecKuX BeIMYHH B BUAE TaOIUI U TPaUKOB, JeJIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIICOBAHMUS;

® TPOBOJUTH KOCBEHHbIE W3MEpeHUs (U3MUECKUX BEJIWYUH: TPU BBIIOJHEHUH H3MEPEHUN
coOuparh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CJeAysl MPEVIOKEHHOW WHCTPYKIUH, BBIUUCIATH 3HAUYCHUE
BEJTMYMHBI M aHATH3UPOBATH MOTyYEHHBIE PE3YIbTATHI C YIETOM 3aJaHHONW TOYHOCTH U3MEPEHHIA;

® aHAIM3HUPOBATh CUTYAllMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh B HUX MPOSIBICHUE
W3YYEeHHBIX (DU3UYECKUX SBICHUN WM 3aKOHOMEPHOCTEH M MPHUMEHATH UMEIONIMECs 3HAHUA IS HX
0OBACHEHMUS,

¢ TIOHMMATh MPHUHIMIMBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHUS HX
0€30MMacHOTO UCMOIb30BaHUS B IOBCEIHEBHON KHU3HMU;

® HCTONB30BaTh TPU BHINOTHEHHH YUE€OHBIX 3a7ad HAyYHO-TIOMYISPHYIO JIUTEpPaTypy o
(bu3MUYeCcKUX SABICHUSX, CIIPABOYHBIE MAaTEPHUAIIbl, pecypchl IHTepHeT.

MOJIYYUT BO3MOKHOCTh HAYYHTHCSI:

® 0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIIEJOBAHUHN, POJIb (PU3UKU B PACIIMPEHUU MPEACTaBICHUN 00
OKpY>KarollleM MHUpE U ee BKJIaJl B YJIyUllIeHne KaueCTBa KU3HU;

® CIIOJIb30BaThb MpPHUEMBl TOCTPOCHUS (PU3MUECKHX MOJenei, mnoucka u (OpMYIUPOBKH
JI0Ka3aTeIbCTB BBIIBHUHYTHIX TMIIOTE3 U TEOPETUUYECKUX BHIBOJOB HAa OCHOBE SMITMPUYECKH YCTaHOBJIEHHBIX
¢baxTOB;

® CpaBHHMBAaThb TOYHOCTb M3MEPEHHS (PU3MUECKUX BEIMYMH IO BEIUYMHE HX OTHOCHTEIHHOMN
MOTPEUTHOCTH MPU MPOBEIECHUH MPSIMBIX U3MEPEHHIA;

® CaMOCTOSITENIbHO IMPOBOJUTH KOCBEHHBIE M3MEPEHUS U MCCIIENOBaHUS (U3NYECKUX BEJIUYMH C
MCIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB M3MEpEeHHs (PU3UUECKUX BEJIWYHMH, BHIOMPATh CPEACTBA U3MEPEHUS




C Y4eTOM HEOOXOJMMOHN TOYHOCTH M3MEpEeHHUi, 000CHOBBIBATH BHIOOP CIIOCOOAa M3MEpPEHUs, a/JeKBaTHOTO
IIOCTaBJIEHHOM 3a7a4e, NPOBOANTH OLIEHKY JOCTOBEPHOCTH IIOJY4EHHBIX PE3YyJIbTATOB;

® BOCIPUHUMATh UHPOPMALKIO (PUIUIECKOTO COJEPKAHHS B HAYUYHO-TIOMYJISIPHOW JHTEpaTrype U
CpeAcTBax MaccoBOM HMH(OpMAIMK, KPUTHYECKU OLIEHHBATH MOJYYEHHYIO MH(POpPMAIHIO, aHATU3UPYS €€
coJiepKaHue U JaHHbIe 00 UCTOYHUKE HH(DOPMAIUH;

® co3JaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUS O (PU3MUECKUX SBICHHUIX HAa OCHOBE
HECKOJIbKUX HWCTOYHHKOB HMH(OPMAIMK, CONPOBOXAATh BBICTYIUICHHE IPE3CHTAIMCH, YUUTHIBAS
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Conepxxanue y4eOHOro npeamera
Pacripenienenne yueOHBIX YacOB TI0 pa3jiesiaM M TeMaM ITPOrPaMMbI:

Howmepa | Kou-Bo
[Ipumepnbie | Koia-Bo
Ne Tema nporpaMmsbl nao. KOHTD. Tectol
CPOKH 4acosB
pabot pabot
1 | Mexanuka 31 Nel-2 2 1
2 MounekynsapHas ¢pu3uka. 17 No3 1 1
TepmoanHamuka
20
3 | DnexTpoauHaMHKa Ne 4 1 1
Hroro 68 5 4 3

Hrorossrii KOHTpPOJIb ITPOBOJUTCA B (bopMe KPAaTKOBPEMEHHBIX TECTOBBIX TEMAaTHYCCKHUX BaﬂaHHﬁ,

Pa3SHOYPOBHEBEIX CAMOCTOATCIIbHBIX 1 KOHTPOJIbHBIX pa60T.

CaMOCTOSATEIILHBIE KOHTPOJIbHBIC 71abopaTopHbIE TeCTLL
DA0OTHI PabOThI paboOTHI
1 mosyromue 3 3 2 2
2 mostyroaue 3 2 3 3
BCEI'O 6 5 5 5

Mexanuueckue siBjenusi(yYyY /)

¢ DACIIO3HABATb MCXAHWYCCKUC SABJICHUSA U OOBSCHATh Ha OCHOBE HMEIOIIMXCA 3HAHUI OCHOBHBIE
CBOMCTBA HJIH YCJIOBUSA TIPOTCKAHUSA ITUX SIBIICHUI: PaBHOMEPHOC W HCPABHOMCPHOC [IBUKCHHC,
PaBHOMEPHOEC W PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC ABMOKCHHUC, OTHOCUTCIIBHOCTH MCXAaHHUYCCKOI'O
JABHXKXCHUA, CB060I[HOC naaceHue TeJl, pPaBHOMECPHOC ABUKCHHUC 110 OKPYKHOCTH, UHCPU U, B3aUMOJCHCTBHE
TCJI, pPCAKTUBHOC ABUKXCHUC, TIEpCaavda NAaBJICHUA TBECPAbIMU TCJIaMU, KUJAKOCTAMU U I'a3aMHU, aTMOC(l)epHOG
AABJICHUC, IUIABAHUC TCJI, PAaBHOBCCUC TBCPABIX TCJI, HMCIOMIUX 3aKPCIIJICHHYHO OCbh BpalllCHUA,
KoJieOaTeIbHOE JABWKCHUC, PC30HAHC, BOJTHOBOC IBUKCHUC (3ByK);

¢ OIIKMCBIBATH H3YYCHHBIC CBOMCTBAa T€I U MEXaHHYECKHE SABJICHUS, MUCIIOJIB3Ys (I)I/ISI/I‘-IGCKI/IG
BCJIMYUHBL: IIYTh, MNEPEMCHICHUC, CKOPOCTH, YCKOPCHHUC, INCPUOJ 06paIJ_IeHI/IH, Macca T€ia, IJIOTHOCTb
BCIICCTBA, CHJIA (CI/IJ'Ia TSAKCCTH, CUJIa YIIPYTOCTH, CUJIA TpeHI/Iﬂ), JaBJICHUC, UMITYJIBC TECJIa, KHHCTHYCCKAA
OHCpTrUs, MNOTCHUHUAJIBbHAA SHCPrus, MCXaHUYCCKaAA pa60Ta, MCXaHHUYCCKasd MOIIMHOCTD, KHI[ npu
COBCPUICHUUA paGOTbI C HUCIIOJIBb30BAHUCM IIPOCTOTO MCEXaHU3Ma, CWjla TPCHUA, aMIUUIMTydad, NCpUod U



94acToTa KOJIeOAHUH, JUTMHA BOJIHBI M CKOPOCTb €€ pacpOCTPAHEHUS; IPH OMMCAHUHU MPABUIIBHO TPAKTOBAThH
(GU3NYEeCKUi CMBICIT HWCHOJb3YeMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHUIBI H3MEPEHUs, HAXOJUTh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMUYUHY C JIPYTUMH BEMYMHAMH, BBIYUCIATH 3HAYCHHUE
(U3HUECKON BEIIMYUHBL;

® aHaIM3MPOBATH CBOWCTBA TEJ, MEXAaHHMUYECKHE SIBIICHUS M MPOIECCHI, UCIONB3Ys (PU3HUECcKue
3aKOHBI: 3aKOH COXpPAHEHUs DHEPIMM, 3aKOH BCEMUPHOTO TATOTEHHs, INPUHLUII CYNEPHO3ULUU CHUI
(HaxoxJieHue paBHoAeWcTBytomen cuibl), I, I u 111 3akonb! HeroTOHA, 3aKOH COXpaHEHUsl UMITyJIbCca, 3aKOH
I'yka, 3akoH [lackans, 3akoH Apxumena; Npu 3TOM pas3inyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €r0
MaTE€MaTHYECKOE BBIPAKEHUE;

® pa3nuyaTh OCHOBHBIC MPHU3HAKH HW3YYEHHBIX (HU3MUECKUX MOJENeH: MaTepuajbHas TOuKa,
HMHEpLUaJIbHas CUCTEMA OTCYETA,

e peuaTh 337a4u, UCNONIb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO
TArOTeHUs, NpuHLMI cynepnosuuun cui, I, IT u III 3akonsl HeIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena) U (Gopmyinbl, CBs3bIBaroMe (U3UUECKUE BEIUYUHBI (IIYTh,
CKOPOCTb, YCKOPEHHME, Macca Tena, IUNIOTHOCTh BEIECTBA, CUJA, AABJICHUE, UMITYJIbC TEld, KUHETUYECKas
SHEprus, MOTEHIMAJIbHAs SHEPrus, MexaHudeckas paboTa, MexaHuyeckas MmoiHocTb, KIIJ[ mpocroro
MEXaHH3Ma, CUjla TPEHUs CKOJIBKEHHUS, KOOPPUINEHT TPeHUs], aMIUIUTYy/1a, IEPUOJT U YaCTOTa KOJICOAHUH,
JUIMHA BOJIHBI M CKOPOCTh €€ pacHpOCTpaHEHUs): HA OCHOBE aHaJlM3a YCIIOBUS 3aJjaud 3alMChIBATh KPAaTKOE
yCIIOBHE, BBIACNATh (PU3NUYECKHE BEIMYMHBI, 3aKOHBI M (GOpPMYJbl, HEOOXOAMMBIE IS €€ pEelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3HUECKON BEITUYNHBI.

® JCIOJIHb30BaTh 3HAHHS O MEXaHWYCCKUX SBJICHHUSIX B IOBCEIHEBHOW JKHM3HH I OOECIICUCHUS
0€30IMacCHOCTH P OOpANCHUH C MPUOOPAMH W TEXHHYECKUMHU YCTPOMCTBAMH, JUISI COXPAHECHHS 3JI0POBbSI H
COOIIOJIEHUST HOPM  JKOJIOTHYECKOTO TIOBEIEHUS B OKPYXKAWOMIIEH cpene; NPUBOAUTH PUMEPHI
MPAKTUYECKOTO MCIOJIb30BaHUsI (PU3NUECKUX 3HAHUN O MEXaHWYECKUX SIBJICHUSX U (U3MUYECKHX 3aKOHAX;
MPUMEPHl  MCTOJIb30BaHUSI BO30OHOBIISIEMBIX HWCTOYHMKOB OSHEPTHH;, JKOJOTHYECKUX IOCIEICTBUM
HCCIeI0BaHUsI KOCMUYECKOTO MMPOCTPAHCTB;

® pa3nuyaTh TPAHMIBI TPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, TOHMMATh BCEOOMIMI XapakTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHWYECKOW SHEPTHH, 3aKOH COXpPaHEHUS HMITYJIbCa,
3aKOH BCEMHUPHOTO TSTOTEHHUS) W OTPAHUUYEHHOCTh HCIOJB30BAHMUS YAaCTHBIX 3aKOHOB (3aKkoH ['yka,
Apxumena u np.);

® HaxOJUTh AJCKBATHYIO MPEIOKEHHON 3a/1aue (PU3UYECKYI0 MOJIENb, pa3peliaTh mpoodieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUHU M0 MEXaHHMKE C MCIIOJh30BAHMEM MATEMaTHYECKOrO amnmapara, Tak ¥ IpHu
ITOMOIIIM METOJIOB OIICHKH.

TensioBble siBjaeHus (YY)

® pacro3HaBaTh TCIUIOBHIC SBJICHUS U OOBSACHATHh Ha 0a3e UMEIOIIMXCS 3HAHUM OCHOBHBIE CBOHCTBA
WIM YCIOBHUS TMPOTEKaHWsI OSTUX sBieHUU: 1ud¢y3us, u3MeHeHue oObema Tell MpH HarpeBaHUU
(oxnaxkieHuH ), OOJIBIIAs CKMMAEMOCTh ra30B, Majas COKMMAEMOCTh JKUJIKOCTCH W TBEPABIX TEJl; TEIIOBOE
paBHOBECHE, HMCIApPEHUE, KOHJIEHCAlWs, IUIABJIICHHE, KPUCTAUIM3AlUs, KUIEHUE, BIIAXXHOCTh BO3/1yXa,
pa3IuyYHbIe CIOCOObI Terionepeaayn (TEermIoNPOBOIHOCTh, KOHBEKIIUS, U3TYyYCHHE), arperaTHble COCTOSHUS
BEIIECTBA, IMOTJIONIEHUE SHEPruu MPHU HCIAPEHUH >KUIAKOCTH M BBIICICHHE €€ MPU KOHJEHCAIMM Iapa,
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JABJICHUS;

® OMKCHIBATh U3yYCHHBIC CBONCTBA TEN U TEIUIOBBIC SBIEHUS, UCIONB3Ys (DU3HUECKUE BETUYHMHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSL JHEPIus, TEMIIEpaTypa, yAeiabHas TEIUIOEMKOCTb BEILECTBA, YAEIbHAS
TEIJIOTa TUIABIICHHs, YJeNbHAas TEIUIOTa MapooOpa3oBaHus, YyHAelIbHAas TeIMJIoTa CropaHus TOIUIMBA,
KO3 (GUIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATElNs; MPU OMUCAHUHM TMPAaBHIBHO TPAaKTOBATh
(bu3MuecKuil CMBICT HCIHOJB3YEMbIX BEJIWYUH, MX OOO3HAYEHHS] W €IUHHIBI U3MEpPEHUS, HaXOIUTh
(hopMyITbI, CBSA3BIBAIOIINE TaHHYIO (DM3MUECKYIO0 BEJIHMYHUHY C JIPYTHUMH BEIMYMHAMH, BBIUUCISTH 3HAUCHUE
(bu3MUECKON BEIUYUHBL;

® AHAIM3UPOBATH CBOKCTBA TEJ, TEIJIOBBIE SBJIECHUS U ITPOLECCHI, UCIIOJIb3Yys OCHOBHBIE TTOJO0KEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOCHUH BELIECTBA U 3aKOH COXPAHEHHUS DHEPTUU;

® pa3NuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3MUECKUX MOJIENEH CTPOCHHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEI;

® TPUBOJIUTH MPHUMEPHI TPAKTHUYECKOTO WCIMOJIB30BaHUS (PU3UYECKHX 3HAHUH O TEIUIOBBIX



SIBIICHUSIX;

e pemaTth 3a7a4yM, MCIOJB3Yys 3aKOH COXPAaHEHHs SHEPTHMH B TEIUIOBBIX Ipoleccax U (OpMyIbI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, YIEJIbHAas TEIJI0EMKOCTb
BEIIECTBA, YElbHAs TEIUIOTa IUIABJICHUS, YyJeNbHas TeIloTa MapooOpa3oBaHus, yJelbHAs TeIioTa
CrOpaHusl TOIUIMBA, KOA((UIMEHT MOJE3HOrO ACUCTBUS TEIJIOBOTO JBHUraTess): HAa OCHOBE aHAJIN3a
YCJIOBHS 3aJaudl 3alMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3MUYECKHE BEIMYUHBI, 3aKOHBI U (POPMYIIBL,
HEOOXO/JMMBIC Ul €€ PEIICHUS, MPOBOIAUTH PACUYETHl M OICHWBATH PEATHHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHBI.

® JCNOJb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B IIOBCEJAHEBHOM JKU3HU MJs oOecredeHus
0€301MacCHOCTH IpH 00palIeHny ¢ MPHOOPaMH M TEXHHUECKUMH YCTPOMCTBAMHU, IS COXPAHEHHS 3I0POBBS U
COONIIOJICHUST HOPM  DKOJIOTHUECKOTO TMOBEACHHUS B OKPYKAIOMEH cpene; NPUBOAUTH IPUMEPHI
9KOJIOTMUECKUX  TMOCIEACTBUA  pabOThl  JBUTareiaed  BHYTPEHHEro  CropaHusi, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIIHI;

® pa3nnuyaTh TPAHUIBl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, NOHMMATh BCEOOLIMN XapakTep
(GyHIaMEHTaJIbHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXpAaHEHHs HHEPrud B TEIUIOBBIX Ipoleccax) u
OTPaHUYEHHOCTb UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® HaXOJWUTh AJIEKBATHYIO MPEJUIOKEHHOM 3a7auye (U3NYECKYI0 MOJIeNb, pa3pemiarh npolieMy Kak
Ha OCHOBE MMEIOILIMXCS 3HAHUM O TEIUIOBBIX SBJICHUSAX C UCIIOJIb30BAHMEM MAaTEMaTHYECKOTO amnmapara, Tak
Y TIPU MOMOIIN METO/I0B OLIEHKH.

JJleKTPUYeCKHUe U MAaTHUTHBIE ABJIeHusA(YY 1)

® PpACIIO3HABATh DIICKTPOMATHUTHBIC SBJICHHWS W OOBSICHATH HA OCHOBE HWMEIONIMXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCIIOBHS TIPOTCKAHUS ATHX SIBIICHUH: OSJICKTPHU3AIMs TeJ, B3aUMOJICHCTBUC
3aps/ioB, DJCKTPUYECKUH TOK M €ro JCWCTBUS (TEIUIOBOE, XMMHUYECKOE, MarHWTHOE), B3aMMOJCHCTBHEC
MarHWTOB, JJIEKTPOMArHUTHAS WHIYKIHS, IEHCTBHE MAarHHTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM M Ha
IBIDKYIIYIOCS 3apsSOKCHHYIO YAaCTHIlY, JCHCTBHE OIIEKTPUYECKOTO TIOJIi Ha 3apsHKCHHYI0 YacTHILY,
AIIEKTPOMATrHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETa, OTPAKEHHUE W MPEJIOMIICHHE CBETa,
JIMCTIEPCHUST CBETA.

® COCTaBIISITh CXEMBI DIIEKTPUUYECKHX IETel C MOCIeI0BATEeIbHBIM U MapauIeIbHBIM COSIMHEHUEM
AJIEMEHTOB, pa3iinyas YCIOBHbIC 0003HAUCHHS DJIEMEHTOB AJIEKTPHUUYECKUX Ierneil (MCTOYHUK TOKa, KIFOY,
PE3UCTOP, PEOCTAT, JTAMIIOUKa, aMIIEPMETP, BOJIBTMETD).

® ICIIOJIb30BaTh ONTHUYECKUE CXEMBI JUIS TMOCTPOCHHS HW300paKEHHH B IUIOCKOM 3epKaie |
cobuparomei JTuH3e.

® OIMCHIBATh M3YYCHHBIC CBOIMCTBA TEJN M AJIEKTPOMATHUTHBIC SIBJICHUS, HCIONB3Yys (hU3H4YecKue
BEJIMUUHBI:  AJICKTPHUYSCKHHA  3apsl, CHJIa TOKa, DJJICKTPUYECKOE HANPSHKCHUE, DJICKTPUYECKOEe
COINPOTHUBJICHUE, YICIHLHOE CONPOTUBIICHUE BEIIECTBA, PadOTa 3JIEKTPHUYECKOTO TIOJISI, MOIIHOCTh TOKAa,
(OKYCHOE PacCTOSIHUE M ONTHUYECKas CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
9YacTOTa CBETAa; MPH ONHCAHWU BEPHO TPAKTOBATh (PU3MUECKHI CMBICT HCIIOJIB3YEMbIX BEIMYHH, HX
0003HAaUCHHSI M SMHHULIBI U3MEPEHHUS, HAXOAUTh (DOPMYIIbI, CBS3BIBAIONINE TAaHHYIO QU3NYCCKYIO BEITHUUHY
C IPYTUMU BEIIMYHHAMH.

® aHAIM3MPOBATH CBOWMCTBA TEJI, JJICKTPOMATHUTHBIC SIBJICHUS M TPOLIECCHI, HCIIOJIB3YS (PU3HUECKUE
3aKOHBI: 3aKOH COXpPaHEHHS AIEKTPUIECKOTro 3apsia, 3akoH OMa ams yuacTka 1emnu, 3akoH Jxoyns-Jlenna,
3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPaXEHHS CBETA, 3aKOH MPEJIOMJICHHS CBETA; MPU
3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BBIPAKECHHE.

® TIPUBOJUTH IPUMEPHI MPAKTUUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM O AIEKTPOMArHUTHBIX
SIBIICHUSX

e pemaTh 3aJ1a4M, UCTONB3yd PU3NYecKue 3akoHbI (3akoH OMa AJis yuacTka 1enu, 3akoH J[xoyss-
Jlenia, 3aKOH MPSMOJIMHEHHOTO PaCHpOCTPaHEHHS CBETA, 3aKOH OTPa)KEHUS CBETA, 3aKOH IMPETOMIICHUS
cBeta) U (OpMyINbI, CBS3bIBAIONIME (DU3UYECKUE BEIUYHHBI (CHJIa TOKA, DJIEKTPHUYECKOE HAIMpPSHKEHHE,
AIIEKTPUYECKOE COIMPOTUBIICHHE, YAETbHOE COMPOTHUBIECHUE BEIIeCTBa, paboTa AIEKTPUYECKOrO TOJIs,
MOIIIHOCTh TOKa, (POKYCHOE PacCTOSHHE W ONTHUYECKas CUJIa JHH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH,
JUIMHA BOJIHBI W 4YacToTa CBeTa, (OpMyNIbl pacdera DIIEKTPUYECKOTO COMPOTHBICHUS TpHU
MOCJICJIOBATEIFHOM U TMapaJlJIeIbHOM COEIWHEHUHU IMPOBOJHUKOB): Ha OCHOBE aHalM3a YCIOBHUS 3aJa4d
3aIHChIBATh KPATKOE YCIOBHE, BHIICIATH (PU3NUECKUE BEIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC IS



€C pClICHUA, HOPOBOAUTHL PACUCTBI WM OLNCHUBATH PCAJIBHOCTH IMOJYUYCHHOI'O 3HAYCHUA (I)I/I3I/I‘-IGCKOI71
BCIIMYUHEI.

® JCMOJB30BaTh 3HAaHUA 00 OJICKTPOMArHUTHBIX SIBJICHUSX B TIOBCEAHEBHOW IKH3HU IS
obecrieueHnss 0€30MACHOCTH TpU OOpalleHHd ¢ TpUOOpaMu W TEXHUUYECKUMHU YCTPOMCTBAMH, IS
COXpPaHEHUS 3I0POBbsS U COOITIOACHUS HOPM SKOJIOTHUECKOTO TIOBEICHUS B OKPY)KAIOIIEH Cpelie; TPUBOIUTH
MIPUMEPHI BIIUSHUS YICKTPOMATHUTHBIX M3JIy9CHUH Ha )KUBBIE OPraHU3MEI;

® pa3InMyaTh TPAHUIBI MPUMEHUMOCTH (DU3MYECKUX 33aKOHOB, MOHMMATh BCEOOIIMU XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHUS OJCKTPUUYECKOTO 3apsga) ¥ OTPaHUYCHHOCTH
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1emnu, 3akoH Jxoymnsa-Jlenna u ap.);

® JWCIOJb30BaTh TPUEMBI IOCTPOCHHUS (PU3NYCCKHX MOJENCH, ToWcKa ©  (HOpPMYIHPOBKU
JIOKA3aTeJIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUICCKUX BBHIBOJOB HA OCHOBE AMITUPUICCKH yYCTAaHOBJICHHBIX
(bakToB;

® HAaXOJWTh aJICKBATHYIO MPEIUIOKEHHOM 3a1a4ue (PU3NUYECKYI0 MOJIENb, pa3pemiath mpooieMy Kak
Ha OCHOBE WMEIONIMXCS 3HAHWUW 00 AJIEKTPOMArHUTHBIX SIBJICHHUSX C HCIIOJIB30BAaHHEM MAaTEMaTHYECKOTO
ammapara, TaK ¥ [P IIOMOIIA METOJIOB OIICHKH.

KBanToBbie siBjenus(YY )

® DACIIO3HABATh KBAHTOBLIC SBJICHHUA U 00BSACHITHP HA OCHOBE NMCHOIINUXCA 3HaHUHA OCHOBHEIE
CBOMCTBa WA YCJIOBUSA MPOTECKAHUA 3THUX SIBJICHUN: €CTECTBEHHAsA U HCKYCCTBCHHAsA paarOaKTUBHOCTL, O.-,
B- ¥ y-u3nyueHus, BOSHUKHOBEHHE JIMHEHYATOro CrieKTpa U3IydeHUs aToMa,

® OIIMCBIBATh HM3YYCHHBIC KBAHTOBBIC SABJICHUA, HCIIOJIB3YysA q)HSH‘IeCKI/Ie BCIIMYNHBI. MACCOBOC
9HCITI0, 3apAJ0BOE YHCIIO, IIEPUO]T TTOTypaciiaaa, SHeprus (POTOHOB; IMPU OMMCAHUM MTPABUIIHHO TPAKTOBATh
CbI/ISI/I'—IGCKI/IfI CMBICJI HMCHOJB3YEMBIX BCJIIMYWH, HX o0o3HaueHus " CANMHUIBI H3MCPCHUSA; HAXOIAWUTH
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIHYMHY C IPYTUMH BEIMYWHAMHE, BBIYUCISATH 3HAYCHHE
(hbM3UYECKON BEITUYHHBL;

® aHaIM3MPOBATH KBAHTOBBIC SIBJICHUS, WCIOJB3ysd (PU3HUECKHE 3aKOHBI W TIOCTYJATBI: 3aKOH
COXpaHEHHSI DHEPTUH, 3aKOH COXPaHEHHs AJIEKTPHUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAacCOBOTO YHCIIA,
3aKOHOMEPHOCTH W3IyYeHHsS H TIOTJIONICHHS CBETa aTOMOM, IIPH O3TOM pa3jinyarh CIOBECHYIO
(bOopMYITHPOBKY 3aKOHA M €r0 MaTEMaTHYECKOE BBIPAKCHHE;

e paznuuaTh OCHOBHBIC INMPH3HAKH IUITAHETAPHOW MOJEIH aToMa, HYKIOHHOW MOJIENM aTOMHOTO
Aapa;

® MPUBOJIUTH MPUMEPHl MPOSBICHUS B  TPUPOAEC U  NPAKTUYECKOTO  UCIIOJIb30BaHMUSI
PalMOaKTUBHOCTH, SIICPHBIX M TEPMOSICPHBIX PEAKIUi, CIEKTPAIBHOTO aHAJIH3a.

® UCIIOJIH30BaTh IMOJYYCHHBIC 3HAHUS B MOBCEIHEBHOMW KU3HU MPU OOpalleHWH ¢ MpUOOpaMu U
TEXHUYECKUMHU yCTPOUCTBAMU (CUETUYUK MOHHU3UPYIOIIUX YACTHII, JOZUMETP), IJIs1 COXpAaHEHUs 3[J0POBBS U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpejie;

® COOTHOCHTB DHEPTHIO CBS3U aTOMHBIX sIep ¢ AePEKTOM MacChl;

® TPUBOJUTH IMPUMEPHl BIUSHUS PAJIUOAKTUBHBIX W3IYyYEHHUI Ha >KMBBIE OpraHU3MbI; TTOHUMATh
MIPUHIINI JSHCTBUS T03UMETpPA U PAa3IndaTh YCIOBHUS €ro UCTIOJIb30BaHUS;

® [IOHUMAaTh DJKOJOTUYECKHE MPOOJIeMbl, BO3HHUKAIONIME TIPU  HUCIOJB30BAHUU  ATOMHBIX
JNIEKTPOCTAHIIMM, WM TYTH pEIIEHUS OSTUX TMPoOJeM, MEPCIEeKTUBBl HCIONb30BAHUS  YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

duaemeHThl acTpoHoMuU(YY )

® YKa3blBaTb HA3BaHUS IIIAHCT ConHeyHOH CHUCTCMBI; PA3JIM4aTb OCHOBHLIC IIPHU3HAKH CYTOYHOI'O
BpalllCHUA 3BE3JHOT'O He6a, JABHXXCHUA HYHLI, COJ'IHI_[a U IJIAHET OTHOCHUTCIIBHO 3BC3/;
¢ JIOHMMATb pa3jinuusd MCKIY FCHHOHCHTpH‘-ICCKOﬁ n FCOHCHTpHQCCKOﬁ CUCTCMaMU MHUpaA,

® YKa3bIBaTh OOIME CBOMCTBA M OTIMYUS TUIAHET 3€MHOW TPYNNBI U IJIAHET-TUTAHTOB; MAJBIX Tell
ConHeyHOW cHUCTeMBl W OONBIIMX TUIAHET; IMOJIb30BAThCS KApTOW 3BE3AHOTO Heba MpH HaOTIOACHHSIX
3BE3JHOTO HeOa;

® pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LIBET, TemIepaTypa) COOTHOCHTH I[BET



3BE3/IbI C €€ TEMIIEPATYPOH;
¢ DPA3JIMYaTh I'MIIOTE3bI O MPOUCXOKACHUN ConHEYHOM CUCTEMBI.

DJIeMEeHTHI COJlep:KAHMA:
Mexanuyeckue siBJICHUS

Mexannueckoe JBHKeHne. MatepuaibHasi TOUKa Kak MOJeb Gpu3ndeckoro tena. OTHOCHTENBHOCTh
MEXaHUYEeCKOTo JABWKeHus. Cucrema otcueta. PU3MYECKUE BEIWYMHBI, HEOOXOOUMBIE Ui ONUCAHUS
JBUKEHUSI U B3aMMOCBSI3b MEXJy HUMU (IIyTh, NEPEMEIIEHHE, CKOPOCTb, YCKOPEHHUE, BPEMs JBH)KEHUS).
PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABU)KEeHUE. PaBHOMEpHOE NBMKEHHME IO OKPY>KHOCTH.
[lepsrlii 3akoH HproTona u unepuus.Macca tena. IlnotHocts BemectBa. Cuna. Enununst cunsl. Bropoit
3akoH Helorona. Tperuit 3akon Herotona. CBoGonHOe naaeHue Ten. Cuia TSKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocts. CBsI3b MEXy CUIION TSXKECTH U MAcCOU
tena. J{unamomerp. PaBHonelicTByromas cuna. Cuna tpenus. Tpenue ckonbxkenus. Tpenue nokos. Tpenue
B MIPUPOJIE U TEXHUKE.

Nmnynec. 3akoH coxpaHeHHMs uUMIynbca. PeakTuBHoe nBuxkeHue. MexaHudeckas paboTa.
MomHocTts. Oneprusa. IloTeHuunanbHas U KuHeTHdeckas oHeprus. IlpeBpamieHue onaHoro Buja
MEXaHUYECKOH 3HEepruu B Jpyroil. 3aKkoH COXpaHEHUsI MOJTHON MEXaHNYECKOW SHEPrUu.

[Ipoctbie MexaHM3MBL. YCIIOBUS paBHOBECUS TBEPJOrO Tejla, HMEIOIIETr0 3aKperjieHHYI0 OCh
nBrokeHnusa. MomeHT cuibl. LlenTp Tsokectu Tena. Peiuar. PaBHoBecue cuil Ha pblyare. Pelyaru B TEXHUKE,
obITy U npupoje. [lonBukHble U HenmoABMXKHBIE OJ0KU. PaBeHCTBO paboT mpu HCMOIB30BAaHUM MPOCTHIX
MeXaHU3MOB («30JI0TOe MPaBUII0O MeXaHUKN»). KoaddummeHT nose3Horo neicTBUs MEXaHU3Ma.

HaBnenue TBepapix Ten. Enununsl usmepenus naapineHus. CrnocoObl H3MEHEHHUS JaBJICHHS.
JaBnenne sxkuakocted M ra3oB 3akoH [lackamg. JlaBneHwe >KMIKOCTH HA JIHO M CTEHKH COCY/A.
Coobmarommecs: cocyapl. Bec Bo3ayxa. AtmochepHoe masinenue. M3mepeHue atMochepHOTO aBIICHUS.
Omeir  Toppuuenmu.  bapomerp-anepoun. ATMochepHOEe JaBJICHHE Ha  Pa3IMYHBIX  BBICOTaX.
l'unpaBnuueckue mexaHu3Mbl (mpecc, Hacoc). JlaBieHue *KUAKOCTU M ra3a Ha MOTPY)KEHHOE B HUX TEJO.
Apxumenona cuia. [InaBanue ten u cynos BozayxornnaBanue.

Mexanudeckue konebanus. [lepuon, vactora, amrumryna konebanuii. Pezonanc. Mexanuueckue
BOJIHBI B OJJTHOPOAHBIX cpenax. /[nmHa BonHBI. 3BYK Kak MEXaHHWYECKasl BOJIHA. [ pOMKOCTh M BBICOTa TOHA
3ByKa.

TenJioBble sIBJICHUA

Crpoenue BemniecTBa. ATOMBI U MOJIeKYIbl. TemioBoe qBUkKeHHE aTOMOB U Mousiekynl. uddysus B
ra3ax, JKHJIKOCTAX U TBEpAbIX TeiaX. bpoyHoBckoe aBiwkeHue. B3aumoneicTBue (IpUTSDKEHUE H
OTTAJIKMBAaHHE) MOJIEKYJ. ATperatHble COCTOSHHMsI BellecTBa. Pa3nuume B CTPOEHHHM TBEPIBIX Tell,
XKUJKOCTEN U ra30B.

TennoBoe paBHoBecue. Temmneparypa. CBsi3b TeMIEPATYpPbl CO CKOPOCTHIO XaOTUYECKOTO IBHMKEHUS
yactull. BHyTpennss sHeprusa. Pabota u Teruionepenaya kKak cocoObl M3MEHEHUS BHYTPEHHEH >HEpruu
tena. TemnonpoBoanocTs. Konsekuwms. Mzmyuenue. Ilpumepsl Temsonepenaun B NPUPOJE U TEXHUKE.
KonnuecTBo TemnoTel. Y aenbHas TENIIOEMKOCTh. Y IeibHas TEIJIOTa CCOPAHUS TOILIMBA. 3aKOH COXpaHEHUs
U TPEBpALECHUS DSHEPrud B MEXAaHMYECKUX M TEIUIOBbIX mpoueccax. llnaBineHue wu oTBepaeBaHue
KPUCTAJUIMYECKUX Ted. YIeibHas TeIoTa miaBieHus. Mcnapenne n konaeHcanus. llornomenue snepruu
IIPU UCIIAPEHUU KUJKOCTU U BBIIEJICHUE €€ MpU KOHAeHcauuu napa. Kunenue. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIICHUS OT JaBJICHUA. Y AeTbHas TEIUIoTa mapooOpa3oBaHus U KOHAEHcAuu. Brnaxknocts Bo3ayxa. Pabora
rasa npu pacumpenud. IlpeoOpa3oBanus SHepruM B TEMJIOBBIX MalllMHaX (MapoBas TypOHMHA, JABUraTellb
BHYTPEHHET0 CropaHusl, peakTuBHbIN ABuratesns). KIT[ TennoBoit MammHe.

DJIEKTPOMarHUTHbIE SIBJICHUS

Onexrpuzanus Qu3nueckux Ten. B3aumojeicTBue 3apsykeHHbIX Tell. J[Ba poja 3IeKTpUYEeCKUX
3apsAnoB. JlemuMOCTh 2IEKTPUUYECKOTO 3apsAia. DJIEMEHTAPHBIM 3JIEKTPUUECKUN 3apsiil. 3aKOH COXpPaHEHMUS
NIeKTpuYecKoro 3apsna. IIpoBoAHMKM, NOJYNPOBOJHUKHM M HM30JIATOPHI MIEKTPUYECTBA. IJIEKTPOCKOII.
DJeKkTpuuecKkoe TMoJjie Kak ocoOblii BuA Marepuu. HampspkeHHOCTh 3JiekTpuueckoro mousis. JleiicTBue
IEKTPUYECKOTO0 TOJS Ha DJJEKTpUudeckue 3apsapl. KoHnaeHcaTop. OHeEprusi 3JIEKTPUYECKOrO IOJIS
KOHJIEHCATOPA.

OnexTpuueckuil TOK. VICTOYHMKM 3JIEKTPUUECKOTO TOKa. DJIEKTPUYECKAs LIENIb U €€ COCTaBHBIE
yactu. HanpaBneHnne u AelcTBUsI AIIEKTPUYECKOro Toka. HocuTenu anexkTpuyeckux 3apsaoB B MeTayljax.



Cuna TOoKa. DIEKTPUUECKOE HANpPSIKEHHE. DJIEKTPUUECKOE COINPOTUBICHUE IPOBOJHUKOB. ENMHUIIBI
COIPOTHUBJICHUSI.

3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma Juid  ydacTka Lenu. Y AelabHOe
conportusiieHue. Peocratsl. IlocnenoBaTenbHoe coeanHeHne NPOBOAHUKOB. IlapamienpHoe coenuHeHue
IIPOBOTHUKOB.

Pabota »5neKTpUYECKOTO TOJII 1O TMEPEeMEIICHUI0 DIEKTPUYECKUX 3apsAfoB. MOIIHOCTb
AJIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTpUUECKUM TOKOM. 3akoH Jlxoyns - JleHua.
DneKTpUUYeCKue HarpeBaTelbHbIE U OCBETUTENbHBIE TPHUOOPbI. KopoTKkoe 3aMbIkaHue.

Maruutnoe mnone. WHaykuums wmarHuTHoro mossd. MaruutHoe mnosie Toka. OmbIT IOpcrena.
MarautHoe 1oJie MOCTOSAHHBIX MarHUTOB. MarHuTHOe mosie 3eMid. DJeKTPOMarHuT. MarHuTHoe IoJie
KaTyIKHU ¢ ToKoM. [Ipumenenne snekrpoMarauToB. [{eficTBHE MarHUTHOTO 110JI HAa IPOBOJAHMK C TOKOM U
IBUKYILYIOCA 3apsokeHHyro vactunly. Cuna Amnepa u cuia JlopeHua. DnekTpoABuraresib. SIBieHue
aneKTpoMarHuTHOM nHaykuus. OnbiTel Dapases.

OnexTpoMarHuTHble KosieOanus. KonebarenbHblli KOHTYp. DnekrporeHeparop. [lepemeHHBIN TOK.
Tpancopmarop. [lepenada »neKTpUUeCKOW SHEPTHUM HA PACCTOSIHHE. DJIEKTPOMAarHUTHBIE BOJHBI U MX
cBoiicTBa. [IpuHIMIBI pasuoOCBsA3U U TENEBUJECHUSA. BiusHUE >7€KTPOMarHUTHBIX W3JIy4EeHUI Ha >KHUBbIE
OpraHU3MBl.

Ceer — snekTpoMarHuTHas BoJiHA. CkopocTh cBera. McTouHMKM cBeTa. 3aKOH MPSMOJUHEHHOIro
pacrnpocTpaHeHUe CBeTa. 3aKOH OTpakeHus cBera. [lnockoe 3epkano. 3akKOoH MpeIoMIICHUST cBeTa. JIMH3BI.
@DOKyCcHOE pacCTOSIHUE€ W ONTHYecKas cuia JuH3bL. M300pakeHue mnpeaMmera B 3epKajie U JIMH3E.
OnTuueckue npubopsl. ['ma3 kak ontuyeckas cucrema. Jlucnepcusi cera. Murepdepenuus u gudpaxus
CBeTa.

KBanToBbIe siBJIeHMSI

Crpoenue aromoB. [InanerapHas Mmoaens aroma. KBaHTOBBIIM XapakTep MOTJIOLMIEHUS U UCITYCKaHUs
CBeTa aToMaMH. JIMHevaTbie CIEKTPHI.

Omnertel Pesepdopna.

CocrtaB atomHoTO sigpa. [I[poTOH, HEUTPOH M AIAEKTPOH. 3aKOH DUHILITEHA O MPOMOPIUOHATIBHOCTH
Macchl U sHepruu. Jledekt macc 1 3Heprus cBsi3u aTOMHBIX siAep. PaanoaktuBHocTs. [lepuon nomypacnana.
Anbda-uznydyenue. bera-uznyuenue. ['amma-usnyaenne. Anepubie peakiuu. Mcrounnku sneprun CoJtHIa
u 3Be3l. SnmepHas »HepreTHka. OKOJOTHMUECKHe MpoOjaemMbl pabOThl ATOMHBIX 3JEKTPOCTAHIIMM.
Jlo3umetpus. BiusHre paguoakTUBHBIX U31yY€HUIN Ha )KMBbIE OPraHU3MBI.

Crtpoenue u 3Boonus Beesiennoii

l'eonenTpuueckass U reauoLEHTpUYECKass cucTeMbl Mupa. Dusznueckas Npupojga HEOECHBIX Tem
Conneunoit cuctemsl. I[lpoucxoxaenue CosiHeuHOUM cucTeMbl. Puszmyeckass npupona CoHUA U 3BE3J.
Crpoenne Beenennoit. OBomonusa Beenennoid. ['munoTtesa bosbiioro B3pbiBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadoT

1. Onpeodenenue kosghghuyuenma mpenusi CKOIbIHCEHUSL.

2. Onpeoenenue yoenvbHol MmenioemKoCmu.

3. U3mepenue pabomsi u MOWHOCIU IIEKMPULECKO20 MOKA.

4. U3zmepeHue conpomueieHus.

Kaneﬂnapﬂo -TEMATHIECCKOC IJIAHUPOBAHUEC



No /m Tema ypoka Hara KounuyectBo
IIaH/paKT 4acoB
Mexanuka(24)
1 Texuuka 6e3omacHoctu B kKabunere ¢puzuku. Ousnka u
no3Hanue mupa. Knaccnueckas mexannka HproToHa.. 1
2 [Tonoxenue Touku B mpocrpancTse. Cucrema oTcyera.
[lepemenienue 1
3 PaBHOMepHOE nipsiMosnHEeHOe nBKeHne. CpeaHsis
cKOpocTh. CII0XKEHHUE CKOPOCTEH. 1
4 Yckopenue IlpsmosnHeiHOE ABUKEHHUE C TOCTOSIHHBIM
YCKOPEHUEM. 1
5 CBoboanoe manenue tena. Jlaboparopuas padota
«MccnengoBanne paBHOYCKOPEHHOTO JABUKEHHS 1
6 Pemenue rpaduueckux 3amaa4 "PaznuyHbie BUIBI
MEXaHUYECKOTO .JIBIKEHUS" 1
7 PaBHOMEpPHOE NBMKEHHE TOUYKH IO OKPYKHOCTH. 1
8 KunemaTtnka BpamareasHOTO JBUKEHUS 1
9 Pemenwue 3amay "Kunemarnka" 1
10 KOHTp'f)J'IBHaSI pabora Nel. "KunemaTnka matepuanbHON
TOYKH 1
11 Tpu 3akoHa HproTOHA. 1
12 Pemenue 3agay "3axonsl HeroTona" 1
13 ['paBUTAIIMOHHBIC CHUIIBI 1
14 Pemenue 3agau "["paBuTaniioHHbIE CHITH" 1
15 Cuna ynpyroctu. 3akoH ['yka. 1
16 JlabopaTtopnas pabotraNel"V3yuenue nBu>keHHsI Tea 1O
OKPY>KHOCTH TOJI ACUCTBUEM CHUJI TSHKECTU U YIPYTOCTH. 1
17 Cunbl Tpenust. Ponb cusbl Tpenusi. Cuiibl COPOTUBIICHUS B
KUAKOCTAX U razax. 1
18 [ToBTOpUTENBHO — 006001IAIONTNI YPOK 10 TEME
«/IlmHaMuKa» 1
19 KontponbHas padora No. " JluHamukay 1
20 3aK0H COXpaHEHUS UMITYJIbCA. 1
21 3aKOH COXpaHEHUsl SHEPTUH. 1
22 Jlaboparopnas paboTtaNe2 "M3yuenue 3akoHa COXpaHEHUs
MEXaHUYEeCKOM dHeprun" 1
23 Pemenue 3anau"3akoHbl coxpaHeHus " 1
o4 'lj’aBHOBeCI/Ie TBepAOro Tena. MoMeHT cuiibl. Perenue 3amau
Craruka" 1
25 KoHnTpospHast paboTa. «3aKOHbBI COXpaHEHUS 1
Mouiexyasipaas ¢pusuka. Tepmoannamuka.(19)
o5 Ocnosnble nonoxenuss MKT. Macca u pazmMep MosieKyin
.KonmyecTBo BemecTna.
26 BbpoynoBckoe aBuxenue. Cuibl B3aUMOACHCTBUS MOJIEKYIL. 1
27 Wneanshbiii ra3. OcHoBHoe ypaBHenue MKT. 1
28 Temnepatypa. OnpeneneHue TeMiepaTyphl.
1
29 Temmeparypa - Mmepa cpefHE KHHETUYECKOW SHEPTUU
MoJieKynl. Mi3Mepenue ckopocTell MOJIEKYII rasa. 1




30 Pemenwue 3amay "OcnoBet MKT" 1
31 YpaBHEHHE COCTOSIHUS UACATHHOTO ra3a. [ 'a30Bbie 3aKOHBI 1
30 Jlaboparopuas padotaNe3 ."OnbiTHAs TPOBEpPKa 3aKOHA
I'eii-Jlroccaka" 1
33 Pemenue 3agau "['a3oBbie 3aKOHBI" 1
34 Hacrpimennsiii nap. Kunenue. BinaxxHocts Bo3yxa. 1
35 Kpucraimmaeckue u amopdHbIe Tema. 1
36 Tectel o Teme "MonekyinspHas Gpusuka” 1
Y,
37 Buyrpennss sHeprus. 1lepBslil 3aK0H TEPMOIMHAMUKH. 1
38 [IpuMeHeHre MepBoro 3aK0Ha TEPMOTUHAMUKH K
Pa3IUYHBIM H30TIPOIIeCcCaM 1
39 Bropoii 3aK0H TepMOIMHAMUKH. 1
40 [Tpunnun nerictBus temnoBsix asurareneid. KI1/]
JIIBUTATEJIEH. 1
41 ODKOIOTHS UCHOIL30BaHNS TEIIOBLIX ABUTATENEH. 1
42 Pemenue 3agau"MounekynsipHas ¢pusuka. TepmonuHamuka." 1
43 Kontponbnas padota Ned ."MonekynsapHas pusuka
.Tepmonnnamuka." 1
OCHOBBI YJIEKTPOAMHAMMKH (25)
DIIEKTPUYECKUI 3apsil. DIEKTpU3aLMs TeN. 3aKOH
44 COXpPAHEHUS JEKTPUUECKOTO 3apsia. 1
45 3akon Kymnona. Eqununa snextpudeckoro 3apsa. 1
DnekTpuyeckoe noJie. HanpsikeHHOCTh 3JIEKTPHUYECKOTO
46 nosst. [IpuHIMNI cyneprno3uuy noyien 1
47 Pemenue 3agau"dnexrpuyueckoe nose" 1
48 HpOBOI[HI/IKI/I U TUDJIEKTPUKHU B JIEKTPUUICCKOM IIOJIE. 1
[Torenumanesuas sHeprus. [lorenunan. Paznocts
49 OTEHIAAJIOB.
CBsi3b M@Ky HANIPSKEHHOCTHIO U HANPSHKEHUEM
50 . OKBUIIOTCHIIMAIbHBIC TTIOBEPXHOCTH. 1
51 DnekTpoeMKocTh. KoHteHcaTophl. 1
DHeprus 3apsHKeHHOro KoHaeHcaropa. [Ipumenenue
52 KOHJICHCATOPOB. 1
53 Pemenue 3anau "Onexkrpocraruka 1
54 KonTtponbnas pabora Ne4 ."DnextpocraTuka" 1
Onekrpuyeckuil Tok. Cuna Toka. 3akoH OMa i yyacTka
55 LEIH. 1
Jlaboparopnas pabotaNe4 "HM3yuenue mocieqoBaTeabHOTO
Y TIapaJuIeTbHOTO COEAUHEHUS TPOBOTHUKOB .
56 ONEKTPUUECKUE LIENH. 1
PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO TOKA.
57 DneKkTpoABMKyIas cuia. 3akoH Oma /15 MOJTHOM LEeMu. 1
JIaGopatopHas padotaNe5 ."U3mepenne S/AC u
58 BHYTPEHHETO CONPOTHUBJICHUSI HCTOYHHKA. " 1
59 Pemenne 3agau "3akoHBI IIOCTOSIHHOT'O TOKA" 1
60 DnexTpuueckuil ToK B Metaiuiax. CBEpXIpPOBOJMUMOCTb. 1
DNeKTpUUECKUi TOK B MOdXynpoBoaHuKax. CoOCTBEHHAs U
61 MIPUMECHAs MPOBOJAUMOCTD MOJTYIPOBOIHUKOB. 1
62 [TosrynpoBOAHUKOBBIE TIPUOOPEI. 1
DNEKTPUUECKUN TOK B BaKyyMe. DJIEKTPOHHO-Ty4YeBast
63 TpyOKa. 1
64 DNEKTPUUECKUH TOK B )KUJKOCTSIX. 3aKOH AJIEKTPOJIN3A. 1




DNeKTpUYEeCKUil TOK B razax. HecamocTosiTenbHbIN 1
65 CaMOCTOSITEIBHBIN pa3psibl. 1
66 O06006maromniee TOBTOPCHHUE. 1
67 KonTtponsnas pabora Ne5 "OCHOBBI 31€KTpOMHAMUKH" 1
68 HToroBoe noBropenue 1
Cucrema oneHUBAHMSA IJIAHUPYEMBIX pPe3yJIbTATOB OCBOEHHUS Kypca.
Cucrema OLIEHKH BKJIIOUAET MPOLEAypbl BHYTPEHHEN U BHEIIHEW OL[CHKHU.
BHyTpeHHss OLlEeHKa BKIIIOYAET:
® CTapTOBYIO JUArHOCTHKY,
® TEKYLIYIO U TEMATHYECKYIO OLICHKY,
® BHYTPUILIKOJbHBIH MOHUTOPUHI 00pa30BaTEIbHBIX JOCTHKEHUH,
® [IPOMEXYTOUYHYIO U UTOTOBYIO aTTECTALINIO 00yJarOIMINXCS.
K BHenmHum npoueaypaM OTHOCSTCS:
. roCyJapCTBEHHAsl UTOTOBas aTTeCTalus,
. He3aBHCHMasl OI[eHKa KauecTBa 00pa3oBaHus
. MOHHUTOPUHIOBBIE HCCIIEJOBAaHUM MYHULHUIAIBHOTO, PETHOHAJIBHOIO U  (eneparbHOTO
YPOBHEHM.
KomMrnekcHbli Moaxo/1 K OlIeHKEe 00pa30BaTENbHbBIX JOCTUKEHUH pean3yeTcs myTeM
. OLEHKM TpeX TIpylH pe3yabTaToOB: MPEAMETHBIX, JINYHOCTHBIX, METAIPEIMETHBIX
(perynsTUBHBIX, KOMMYHHKAaTHUBHBIX U MI03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBU);
] WCIIOJIb30BAHUS KOMILJIEKCA OLIEHOYHBIX MpouLeAyp (CTapTOBOM, TEKYyIIeW, TeMaTH4eCKOH,

MIPOMEKYTOYHOI) KaK OCHOBBI JUIsi OIEHKH TUHAMUKHA WHIUBUAYaJIbHBIX 00Pa30BaTEIbHBIX JOCTIKECHHUI
(MHAMBUIYaTFHOTO MIPOTPECCa) U ISl UTOTOBOM OIEHKH;

. WCIIOJIb30BaHMsI KOHTEKCTHOW mHMopMaImu (06 0COOEHHOCTSIX 00yJaromInXcs, YCIOBUSX H
nporecce OOy4eHHS | JIp.) JJIsl MHTEPIPETAUN OTYICHHBIX PE3YJIbTATOB B IIEIISX YIIPABJICHUS KAYECTBOM
00pazoBaHUs;

. WCTIOJb30BAaHUST PA3HOOOPA3HBIX METOAOB W (HOPM OIEHKH, B3aUMHO JIOTIONHSIONUX Py
napyra (CTaHIAPTU3UPOBAHHBIX YCTHBIX M IUCHBMEHHBIX pa0OT, MPOEKTOB, IPAKTHYECKHX padoT,
CaMOOIICHKH, HAOJIFOICHUS U JIP.).

1. OeHKA YCTHBIX OTBETOB 00Y4YaIOIINXCS
Ouenka S craBUTCA B TOM Cllydae, €CIM YYAIIMKCS IOKa3bIBaeT BEpPHOE IMOHUMaHUE (PU3UUECKOU

CYIIIHOCTH PacCMaTPUBAEMBIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, Ja€T TOYHOE OTIpeIeTICHNE
Y MCTOJKOBAaHHE OCHOBHBIX TMOHITHI M 3aKOHOB, TEOPHH, a TaK)KE MPABWIBHOE ONpeseieHre HU3MIECKUX
BEJIMYMH, X SIUHHI U CIOCOOOB M3MEPEHHUST; IPABUIIBHO BBITIOJIHIET YEPTEKH, CXEMBI U TPaQUKU; CTPOUT
OTBET 10 cOOCTBEHHOMY IIJIaHY, COIIPOBOKAAET PAcCKa3 HOBBIMU NPHMEPAaMH, YMEET MPUMEHSTh 3HAaHHS B
HOBOHM CHTyallMH TpH BBIIOJIHEHHHM NPAKTHYECKUX 3aJaHWH; MOXET YCTAHABIHMBATH CBS3b MEXIY
U3y4aeMbIM M paHee U3yYEeHHBIM MaTEepHaJoOM IO Kypcy (U3UKH, a TAaKXKe C MAaTEPHAIOM YCBOCHHBIM IPU
U3y4YCHUH JIPYTUX IPEIMETOB.

Ounenka 4 cTaBUTCS B TOM CIlIy4ae, €CJIM OTBET YUEHHUKA YJIOBJIETBOPSET OCHOBHBIM TPeOOBaHUSAM K OTBETY
Ha OLEHKY 5, HO 0e3 MCMOJIb30BaHUSI COOCTBEHHOI'O IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHMs 3HAHUI B
HOBOH CHUTYyalluu, 0€3 HCII0JIb30BaHMs CBsI3€H ¢ paHee U3yuYeHHBIM MaTepHalloM, YCBOSHHBIM MPU U3YyUEHUHU
JAPYruX MPEeaMETOB; €ClM YJallMics JOMYCTHJI OJHY OIIMOKY WM He OoJiee JBYX HEIOYETOB U MOXKET
UCIPABUTh UX CAMOCTOSITEIHHO MU C HEOOJIBIION MOMOIIIBIO YUUTEIS.

Onenka 3 craBUTCA B TOM Clly4yae, €CIM Y4Yall[Uiics NPaBUIbHO MOHMMAaeT (PU3MYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SBJICHHH UM 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTHENbHbIE MPOOEsbl B YCBOCHUU
BONPOCOB Kypca (h)U3MKH; HE MPEMSATCTBYET AajbHEHIIEMYy YCBOCHMIO MPOrPaMMHOTO Marepuana, ymeer
MPUMEHSATH MOJTy4YeHHbIE 3HAaHUS MPU PELISHUH MPOCTHIX 3a/1a4 C UCIOJB30BAaHUEM TOTOBBIX (POpMYJ, HO
3aTpyAHSETCS MPH PELICHUH 3a]a4, TpeOYIOIUX MpeoOpa3oBaHus HEKOTOPBIX (POPMYIT; JOMYCTUII He Oojiee
OJTHOM TPYyOOH M 01HOM HerpyOoit omnOKu, He 6oJiee IBYX-TpeX HErpyObIX HEJ0UYETOB.



Onenka 2 cTaBUTCS B TOM ClIydae, €CJIM y4alllUiicsl HE OBJIaJIENl OCHOBHBIMU 3HAHUSIMU B COOTBETCTBUU C
TpeOOBAHUAMH U AOMYCTUI OOJIbIIE OIIMOOK ¥ HEAOUYETOB, YeM HEOOX0AMMO ISl OLIEHKH 3.
Onenka 1 craBuUTCS B TOM Cllyyae, €CIM YYEHUK HE MOXET OTBETHTh HM HAa OJMH M3 IOCTABJIEHHBIX
BOIIPOCOB.

2. OneHKa NMCbMEHHbBIX KOHTPOJIbHBIX PadoT
Ouenka 5 craButcs 3a paboTy, BBIIIOJHEHHYIO IIOJHOCTHIO 0€3 OIMOO0K U HEIOUYETOB.
Ouenka 4 craBuTCs 32 pabOTy, BHIMIOJIHCHHYIO TIOJIHOCTBIO, HO TIPY HAIWMYUHU HE OoJiee OJTHOW OMIMOKU U
OJIHOTO HEJl0YeTa, He 0oJiee TPEX HEJA0UYETOB.
Ouenka 3 craBuTcs 3a padOTy, BBHIMOJHEHHYIO Ha 1/2 Bceil pabOTHI MPaBHIIBHO WIIM TIPH JOMYIICHUH HE
Ooiee omHOW rpyOoil ommOKu, He Oojiee Tpex HErpyObIX OMHMOOK, OXHOW HerpyOoil OmHuOKM M Tpex
HEJ0YETOB, IPU HAJUYNUU YETHIPEX-TISITU HEAOUYETOB.
Ouenka 2 craButcs 3a paboTy, B KOTOPOH YHCIIO OMIMOOK M HEJOYETOB MPEBBICHIIO HOPMY JUIS OIIEHKH 3
WM TPaBUIIBHO BBIMOJIHEHO MeHee 1/2 paboThl.
Onenka 1 craButcs 3a paOOTy, HEBBIIOJIHEHHYIO COBCEM WJIM BBIIIOJIHEHHYIO C IpyObIMH OIIMOKaMu B
3aJlaHUSX.

3. Ouenka j1a00paTOpPHBIX padoT
Ouenka S cTaBUTCS B TOM CiIydae, €CIIM YJaIUKCs BBHITIOJIHUI paboTy B IMOJHOM 00bEeMe C COOIOJICHNEM
HEOO0XOIMMOM TMOCIIEIOBATEILHOCTH MPOBEICHUS OTBITOB U U3MEPEHUH; CAMOCTOSTENFHO M PAllOHAEHO
MOHTHPYET He00X0aAuMOe 000PYIOBaHKE; BCE OMBITHI TPOBOJUT B YCIOBHUIX U peXUMax, 00eCTIeUNBAFOIINX
MOJIyY€HUE TPABHIBHBIX PE3YJIbTATOB M BBIBOJOB; COOIOaeT TpeOOBaHMs MpaBuil 0e30MacHOro TpyAa; B
OTUETe MPABWIBHO W AaKKypaTHO BBITIOJIHSET BCE 3alUCH, TaOJMIBI, PHCYHKH, YEpPTEXH, T'paduKH,
BBIYHCIICHUS, PABUIIHHO BBITIOTHICT aHAIHM3 MIOTPEITHOCTEH.
Ounenka 4 cTaBUTCS B TOM CJIydae, €CJIU YJalluiics BBITOJHUI pabOTy B COOTBETCTBUU C TPEOOBAHUAMHU K
OIIEHKE 5, HO JIOMYCTHJI JIBa-TPU HEJ0UETa, HE OoJiee OTHON HErpyOoi OMIMOKHM M OJTHOTO HEJOoYeTa.
Ouenka 3 cTaBUTCS B TOM CIy4ae, €CJIM YYAIIMICS BBIMOJHWUI pabOTy HE TOJHOCTHIO, HO O0BEM
BBITIOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIyUYUTh MPABUJIbHBIE PE3YJIbTaThl M BBIBOJBI, €CIIU B XOJ€
MIPOBEJICHUS OTbITa U U3MEPEHUH ObLITN JOMYIIEHBI OIIUOKH.
Ouenka 2 cTaBUTCS B TOM cCllydae, €CJIM YYaIIUKUCS BBITIOJHWI pabOTy HE IMOJTHOCThIO M 00BEM
BBITIOJIHEHHOW paboThl HE TO3BOJIAET CleNaTh IMpaBWIbHbIE BBIBOJABI, BBIYHUCICHUS; HAOMIOAECHUS
MIPOBOJMIINCH HEMPABUIIBHO.
Ouenka 1 craBuTcs B TOM Ciy4ae, €CJId YYalluiicsi COBCEM HE BBITIOJIHUI padoTy.
Bo Bcex ciywasx oleHKa CHM)KAeTCs, €CJM y4alluiics He cobOmoman TpeGoBaHMIl mpaBui 0e30MacHOro

TpyZa.

IlepeyeHb o1IMOOK

I. I'pyOble ook
1. He3nanue omnpeneneHWii OCHOBHBIX TOHSTHH, 3aKOHOB, TPAaBWI, IIOJIOKEHUH Teopuu, Hopmyi,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUeHUS PU3NYECKUX BEITMYUH, EAMHUILY U3MEPEHHUS.
2. HeymeHue BBIACTATH B OTBETE TJIABHOE.
3. HeymeHue mpuMeHSTh 3HAHUS AJS peUICHUS 3a/1a4 U OObsICHEHHUS] (PM3UYECKUX SBJICHUI; HETPaBUIHHO
chopMynupOBaHHbBIE BOIIPOCHI, 3a/IaHUSI UM HEBEPHBIE OOBSCHEHUS X0/a UX PELICHHUs], He3HAHHE TIPUEMOB
pelleHus 3ajad, aHAJOTHYHBIX paHee pelIeHHbIM B Kiacce; OUIMOKH, MOKAa3bIBAIOIINE HEMPaBUIBLHOE
MMOHMMAaHKE YCIOBUS 3a]aud WM HEMIPaBUIIBHOE UCTOJIKOBAHUE PELICHUSI.
4. HeymeHue 4uTaTh U CTPOUTH rpaQUKu U MPUHIUITHATIEHBIE CXEMBbI
5. HeymeHnue mOAroTOBUTH K paboTe YCTaHOBKY WM JabopaTopHoe 00OpyHOBaHHE, MPOBECTH OIIBIT,
HE0OX0IMMBbIE PacueThl WU UCTIOIb30BaTh MOJIy4YEeHHBIE JaHHBIC JJIs1 BEIBOJIOB.
6. HebpexHoe oTHOIIEHHE K JabopaTopHOMY 000OpPYIOBAaHUIO U U3MEPHUTEIBLHBIM IPUOOPAM.
7. HeymeHnue omnpenenuTs NoKa3aHUs U3MEPUTETHHOTO MpHbopa.
8. Hapymienue TpeboBaHMii npaBui 6€301MaCHOTO TPYy/ia MPH BBHIIIOJHEHUHU YKCTIEPUMEHTA.

Il. HerpyObie ommoxu

1. Herounoctu ¢GopMyaupoBOK, OMpEENeHUN, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOIHOTOW OTBETa
OCHOBHBIX TIPU3HAKOB OMpenenseMoro moHATus. OmuOKu, BBI3BaHHBIE HECOOIIOJCHUEM YCIOBUN
MPOBEACHUS OMbITA UM U3MEPEHUM.
2. Ommbku B YCIOBHBIX O0O3HAUEHHUSAX HA NPUHIUIHAIBHBIX CXEMaX, HETOYHOCTH YepTexkew,
rpauKOB, CXEM.
3. [Ipomyck wiM HETOYHOE HalMCaHNEe HAUMEHOBAHUM €TUHUI] (PU3NISCKUX BEITHUYHH.




4. HepaunoHnanbHblil BBIOOp X0/a pELICHHUS.
I11. Henouetsl

1. HepammonanpHble  3alKUCH TPU  BBIYHCICHHSX, HEPAlMOHAIBHBIC  MPUEMbl  BBIUMCICHHIA,
peoOpa30BaHMid U PELICHUS 3a1a4.
2. Apudmerndeckre OMMOKM B BBIYMCICHHSX, €CITU 3TH OMIMOKK TIpyOO HE HCKAXKAIOT PEaTbHOCTh
MOJIy4EHHOTO pe3ysbTara.
3. OtaenbHBIE TOTPEITHOCTH B (DOPMYITHPOBKE BOIIPOCA UM OTBETA.
4. HeOpexxHOE BBITIOJTHEHHE 3aIUCEH, YepPTEekKEH, CXeM, rpaduKoOB.
5.0pdorpadudeckne U MyHKTYAITHOHHBIC OITUOKH.

4.01eHKa TeCTOB

Ounenka 5 craButrcs 3a paboOTy, BBHINIOJHEHHYIO TOJHOCTBIO HIIM JOIMYCKAETCS HECKOJIBKO OIIMHOOK 10
HEBHUMATEILHOCTH, TO ecTh 90 — 100 %;

Ouenka 4 craBuTcs 32 pabOTy, BBITIOJIHEHHYIO NMpaBWIbHO Ha 90 — 75 %;

Ouenka 3 craButcs 3a paboTy, BBITIOJIHEHHYIO MTpaBWIbHO Ha 75 — 50 % ;

Ouenka 2 craBuTCs 32 paboTy, B KOTOPOU 4nciio omuook 6obire 50%:;

Ounenka 1 craButcs 3a paOOTy, HEBBINOJIHEHHYIO COBCEM HJIM BBIIIOJHEHHYIO C TPyObIMHU OIIMOKaMH B
3aJIlaHUSX.

Crnmcok McnoJib3yemMou JIUTepaTyphbl
1. Kupuk JIL.LA. Pa3HOypoBHEBBIE CaMOCTOSITENIbHbIE M KOHTpOJbHBIE paboThl 10 kmacc,- M:
Hpoda,2007

2. Tonora N.B., ®usuka 10 knacc. KoHTposbHbIe paboThl B HOBOM hopmarte. — M.: «IHTeIIIEeKT-
Hentp»,2011.

3. Hurepuer-pecypcsl

4. .DneKkTpoHHBIE YueOHbBIE TOCOOUS

5. http://www.metod-kopilka.ru Meroandeckas Kommika

6. http://fcior.edu.ruhttp://eor.edu.ru dencpanbubiii 1HEHTp HHOOPMAIMOHHBIX 00pa30BaTEIbHBIX

pecypcoB (OMC)

7. http://pedsovet.su Ilegarorudeckoe cooOIIECTBO

8. http://school-collection.edu.ru Emunast kosekiust iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

JlutepaTypa Ju1st 00y4JarOIUXCA:

1. ®wusuka. 10 knace. I'.SI.Mskumes, b.B.Byxosues, H.H.Corckuit YueOHuK mist 0011€00pa3oBaTebHBIX
yupexaenunii Kimaccuaeckuii kypc—IIpocsemenne,M.-2017

2. Jlupmakrtuueckue matepuansl «®usuka 10» A.E.Mapon, E.A.Mapon, [Ipoda, M.-2010

3. Coopuuk 3ama4 o ¢pusuke mas 10-11 knaccos, A.IT.PeimkeBny, M. [Ipoda, 2007r.
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