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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma coctaBieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeNbHON MporpamMmsl cpeaHero oOmiero oOpazoBanusi (OOII
COO), mnpexacraBieHHbIX B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapre (@I'OC) cpemnero oOmero o0pa3oBaHUs, MPUMEPHOH OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbl CpeTHETO 001Iero 00pa3oBaHus; aBTOPCKOM MPOTrpaMMBI
H.C. IlypsimeBoii.

[IpenonaBanue yueoHoro npeamera «Pusuka» B 10 -11 knaccax 6a3upyeTcst Ha UCTIOJIB30BAHUN
yuebHukoB: ®Pusnka. bazoBwiil u yriayonenusiit yposuu. 10 kinace. YueOnuk (aBropst H. C.
[Typerimesa, H. E. Baxeesckas, [[. A. Hcae). - M.: [Ipoda, 2019

®wusuka. bazoseii u yrnmyonennsiii ypoBHH. 11 knacc. YueOnuk (aBroper H. C. [Typsimiesa,

H. E. Baxeesckas, /I. A. Ucaes u ap.). —-M.: JIpoda, 2019.

B cpenneit mkone ¢usuka mszydaercs B 10 m 11 kmaccax. Ha 6a3oBom ypoBHE (coriacHo
npodumito kiacca) puszuka nzydaercss 70u+68u (M3 pacyera 2 yaca B Hememto) U 354+34y (u3
pacueToB 1 "ac B HezeNO)

1.Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOT0 mpeaMeTa « DU3HKay
JIMYHOCTHBIE Pe3yabTAThI
o ['oTOBHOCTE W CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa3oOBaHUIO, K
OCO3HAaHHOMY BBIOOPY M TOCTPOCHUIO JalibHEHIIeW WHIMBUIYaTbHOW TPACKTOPUU
oOpa3oBanusi Ha 0a3e OPUEHTHPOBKH B MHpe mpodeccuidi u TpodecCHOHATHHBIX
MPEINOYTEHUH, C yUeTOM YCTOWYMBBIX MO3HABATENILHBIX HHTEPECOB.

o C(I)OpMI/IpOBaHHOCTL OTBCTCTBCHHOI'O OTHOLICHUA K YYCHHIO; YBAKUTCIBHOI'O
OTHOLLIEHUA K TPYAY.

. CpopMUpOBaHHOCTH IIEJIOCTHOTO MUPOBO33PEHUSI.

o ['0TOBHOCTH M CITIOCOOHOCTH BECTH THAJIOT C IPYTMMU JIFOJBMHU U JTOCTUTATh B

HEM B3aMMOIIOHUMAaHUS

MeTanpeaMeTHbIE Pe3YJIbTATHI

[Tpu n3ydenun yueOHOro npeamMeTa 00yJaromuecs: yCOBEpPIICHCTBYIOT IPHOOPETEHHBIE
Ha NEpBOM YpPOBHE HaBBIKM PabOThHl ¢ MH(pOpManuedl ¥ nomnoaHAT ux. OHU CMOTYT
paboTaTh ¢ TEKCTaMHM, MPeoOPa3OBHIBATh U WHTEPIPETHPOBATH COACPIKAIILYIOCS B HUX
MH(POPMALIUIO, B TOM YHUCIIE:

o CHUCTEMaTU3HpOBaTh,  COMOCTABIATH,  AHATU3UpOBaTh,  00OOmMIATH U
UHTEPIPETUPOBATh HMH(GOPMAIMIO, COAEPXKAILIYIOCS B TOTOBBIX HH(POPMAIMOHHBIX
00BEKTaX;

o BBIICJIATh TJIABHYIO M W30BITOYHYIO HMH(OpMAIMIO, BBIIOJHATH CMBICIOBOE
CBEPTBHIBAHUE BBIJCIICHHBIX (DAKTOB, MBICIEH; MPEACTABIATh HHOOPMAIMIO B CHKATOU
cioBecHOl (opme (B BHIE IUIaHA WIM TE3UCOB) M B HAIJISAHO-CUMBOJIMYECKOH (opme
(B BuIe TabmuI, rpagUUECKUX CXEM M Juarpamm, KapT MOHATHH — KOHIENTYaTbHBIX
JarpaMM, OIOPHBIX KOHCIIEKTOB);

o 3aIOJHATH U JAOTOJHATH TaOJIMIIbI, CXEMBI, IUArPaMMBbI, TEKCTHI.

OO0yyaronuecss IPUOOPETYT OIMBIT MPOSKTHOW ACSITETFHOCTH, PA30BBIOT CIIOCOOHOCTH K
MIOUCKY HECKOJIBKMX BapHaHTOB PEIIEHUH, K MOMCKY HECTAaHJAPTHBIX PEIICHUH, TOMCKY
¥ OCYIIECTBJICHHIO HanboJiee MPUEeMIIEMOT0 PELICHUSI.

PeryasituBubie YY /|

1. YMeHHe CaMOCTOSITENIbHO OMpeNeNsaTh [edn OOydeHHs, CTaBUTh H
(dbopMynMpoBaTh HOBBIE 3aJjaud B ydyeOe M IO3HaBaTENIbHOW JIEATEbHOCTH, pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MO3HABATENBHOM JesITeTbHOCTH. OOyUatONIHiAcs CMOXKET:

o aHAM3UPOBATh CYNIECTBYIOIINE U TUIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHbIE
pe3yJbTaThl;

o UICHTH(QHUIMPOBATh COOCTBEHHBIE TPOOJIEMBI ¥ ONPEIENSATh TJIABHYIO




npo0iemy;

. BBIIBUTATh BEPCHM pEIICHUs MpoOieMbl, (OpMYyIUpOBaTH THIIOTE3HI,
[PEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

. CTaBUTh 1I€JIb JEATEIbHOCTH Ha OCHOBE OIpEAeNeHHON mpoldiaemMbl U
CYILIECTBYIOIIHUX BO3MOKHOCTEH;

o (¢bopMynupoBaTth ydeOHBIE 3aJauM KakK Iard JIOCTH)KEHUS IOCTaBJIECHHOU
LU JeSITeNIbHOCTH;

. 000CHOBBIBATH 1I€TIEBbIE OPUEHTHUPHI U MPUOPUTETHI CCHUIKAMU Ha IICHHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTUUYECKYIO MOCIIEI0BATEIBHOCTD 11T OB.

2. YMeHHe CaMOCTOSTENbHO IUIAHMPOBATh NMYTH JOCTHKEHHS LI€JEH, B TOM

YuciIe albTepPHATHBHBIE, OCO3HAHHO BBHIOMpaTh Hambosee 3(deKTHBHBIE CIOCOOBI
peleHns yueOHbIX M I03HaBaTeIbHbIX 3a7au. OOyJaromuics CMOXET:

o OTIpeNieNIATh HEeoO0XOAUMBIE JeHcTBUE(s) B COOTBETCTBUU C Yy4eOHOW H
MI03HABATEJILHOM 3a1aueil U COCTABJISITh aJITOPUTM UX BBIIIOJHEHUS;

. 00OCHOBBIBAaTh M OCYIIECTBIIATH BbIOOp Hambosee 3((EeKTUBHBIX CIIOCOOOB
peleHns yueOHbIX M IT03HaBaTEIbHbIX 3a71ay;

. OTIpeIeNIATh/HaX0/IUTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS
JUISL BBITIOJTHEHUS YIeOHOH M TI03HABATEIbHOM 3a/1a4H;

o BBICTPAaNWBaTh JKU3HEHHbIC IUIaHBI Ha KpPaTKOCpPOUYHOE Oynyuiee (3asBlsATh

LIEJIEBbIE OpPUEHTHUPBI, CTaBUTh AaJEKBaTHbIE MM 3aJayd M Ipeajaratb JeMCTBUS,
yKa3bIBas U 000CHOBBIBAS JIOTUYECKYIO MOCIEI0BATEIbHOCTD 1IAroB);

. BbIOMpaTh U3 TMPEAJIOKCHHBIX BApUAHTOB U CAMOCTOSITENIBHO HCKATh
CpeICTBa/pecypChl Ui PEUICHHUS 3aa4H/TOCTHKECHHUS 1IeITH;

. COCTaBJIAITh IUIAH PElIEHUs NMpoOJieMbl (BBHIIOJHEHUS MPOEKTA, NMPOBEICHUS
HCCJICIOBAHUS);

o OTIpeNieNIATh TOTEHLUAIbHBIE 3aTPyIHEHHs NpU peIlIeHuH YyueOHOH u
MO03HABaTEJIbHOM 33/1a4u ¥ HAXOJIUTh CPEJCTBA JUISl X YCTPaHEHMUS,

. OIHCHIBATh CBOM OMBIT, OhOPMIIsS €ro JUIsl epelau APYTUM JIIOISIM B BUE
TEXHOJIOTHH PEIICHUs TPAKTUUYECKUX 3a]]a4 OIPEIEIIEHHOI0 Kiacca;

o IUIAHUPOBATh U KOPPEKTUPOBATh CBOK MHAMBHUAYAJIbHYI0 00pa30BaTENIbHYIO
TPACKTOPHUIO.

3. YMeHHEe COOTHOCHUTH CBOU JEHCTBUSL C IUIAHUPYEMBIMU pE3YJIbTaTaMH,
OCYIIECTBJISATh KOHTPOJIb CBOEH ESTENbHOCTH B IMPOLIECCE JOCTUKEHHS pe3yJbTaTa,
OIpeNeNIATh CIOCOOBl JEHCTBUH B paMKax NPEAJIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBaTh CBOM JECUCTBUS B COOTBETCTBUHM C HW3MEHSIOIICHCS CHUTyalUei.
OO0yyarommiicss CMOXeET:

. ONpEeAENsATh COBMECTHO C II€aroroM U CBEPCTHUKAMM  KpUTEPUHU
TUTAHUPYEMBIX PEe3yJIbTaTOB U KPUTEPUU OLICHKH CBOEH yueOHOU AesITeTbHOCTH;

o CHUCTEMaTH3UpOBaTh (B TOM YHCIE BHIOMpATh NPHOPUTETHHIC) KPUTEPUU
IUTAHUPYEMBIX PE3YJIBTATOB U OLICHKU CBOEH JEATENBHOCTH;

o oTOMpaTh  MHCTPYMEHTHI  JUIsl  OLCHMBAHHS  CBOEH  JIEATEJIbHOCTH,
OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax MPEAJIOKEHHBIX YCIOBHH
U TpeOOBaHUI;

. OLICHUBATh CBOIO JEATEIBbHOCTb, APIYMEHTHPYS NPHYMHBI JOCTUKEHUS WU
OTCYTCTBHSI INIAHUPYEMOTO PE3YJIbTATA;

o HAXOJUTh JOCTaTOYHBIE CPEACTBA JUIS BBIMOJHEHUS y4eOHBIX NEHCTBUH B
M3MEHSIONIENCS CUTYalluu W/WIK IPU OTCYTCTBUH INITAHUPYEMOTO PE3yJIbTaTa;

o paboTast Mo cBOeMy IUJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESTEIbHOCTD
Ha OCHOBE aHalu3a W3MEHEHUN CHUTyaluud s TOJy4YeHHUs 3alIaHMpOBAHHBIX
XapaKTEepPUCTUK MPOIYKTa/pe3yabTaTa;

. YCTAHABIIMBATh CBS3b MEXAY IOJYyYEHHBIMU XapaKTEPUCTUKAMH MPOJIYKTa U
XapaKTepUCTUKaMM IIpolecca JEATENbHOCTH U 110 3aBEPUIEHUM JAESITEIbHOCTU
npejjiaraTh M3MEHEHUE XApaKTEpPUCTUK Ipouecca Ui MOJIYYEHHUS YJIYYIIEHHBIX



XapaKTePUCTHK MPOAYKTa;

o CBEpATh CBOM [CHCTBUS C LEJIbIO M, NPU HEOOXOAMMOCTH, HCIPABIAThH
OIIMOKU CaMOCTOSITENBHO.

4. YMeHue oOLeHUBaTh IpPAaBUIbHOCTh BBINOJHEHUs y4yeOHOW 3ajaun,
cOoOCTBEHHBIE BOBMOKHOCTH €€ perieHns. O0yJaromuiics CMOXKET:

o OIIpeNIeNIATh KPUTEPUH MPABUIIBHOCTU (KOPPEKTHOCTH) BBINOJIHEHHS Y4eOHON
3a/a4uu;

o AHAJIIN3UPOBATH n 000CHOBBIBATH IMIPUMCHCHUC COOTBETCTBYIOIIICTO
MHCTPYMEHTApUs JJIsl BBIMOJIHEHHs yueOHOM 3a/1auH;

o CBOOOJTHO  TOJB30BAaThCS  BBIPAOOTAHHBIMM  KPUTEPUSAMU OLEHKH U

CaMOOIIEHKH, UCXO/Is U3 LEIH U UMEIOIIUXCS CPEJICTB, pa3indasi pe3yabTaT U CIIOCOOBI
JEHUCTBUIA;

o OLIGHUBATh  MPOAYKT CBOEH  JAEATENILHOCTH MO  3aJaHHBIM  W/WIK
CaMOCTOSITENIEHO ONPE/IETICHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IIEIBIO AEATEIBHOCTH;

. 00OCHOBBIBaTh JOCTM)KMMOCTb II€JIM BBIOpPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHHX PECYpPCOB M JJOCTYITHBIX BHEIIHUX PECYPCOB;

. (uKCUpOBaTh M AHAIM3MPOBATH JTUHAMHMKY COOCTBEHHBIX 00pa30BaTEIbHBIX
PE3YNBTaTOB.

5. Brnanenne ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, MPUHATHS pEIICHU U

OCYIIECTBIICHUSI OCO3HAHHOTO BhIOOpa B y4eOHOI W mo3HaBaTenbHOU. OOydaromuics
CMOJKET:

o HaO/01aTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO Y4e€OHYIO M I103HABaTEIbHYIO
NeATEIILHOCTD U JICSITEIBHOCTh IPYTUX 00YyJalOMuXcs B IPOIECCe B3aNMOIIPOBEPKY;

o COOTHOCHTH peajbHbIE M IUIAHUPYEMbIE pe3yNIbTaThl WHIMBHIYAIbHON
00pa3zoBaTeNbHON AEATEILHOCTH U JIeTaTh BEIBOBL;

o IPUHUMATh peIIeHHe B Yy4eOHOW CHUTyalluM M HECTH 3a HEro
OTBETCTBEHHOCTH;

o CaMOCTOSITENIFHO OIpENeNsITh NPUYMHBI CBOETO Yyclexa WM Heyclexa Hu
HaxXoaUuTh CHOCOOBI BbIXO/Jla U3 CUTyallMU HCYCIICXA,

o PETPOCTIEKTUBHO ONPEAEIATh, KaKue AEHCTBHS 10 PEIICHHIO yueOHO! 3a1a4n

WIM TapaMeTpbl ATUX JCHCTBUM IPUBEIM K IIOJIYYEHUIO HMEIOIIErocs NpPOAYKTa
y4eOHOM AESTENBHOCTH;

L ACMOHCTPHUPOBATH IIPUCMBbI peryisianun HCI/IXO(bI/I?:I/IOHOFI/I'-ICCKI/IX/
HMOILMOHAIBHBIX COCTOSIHUH Ui JOCTIXKEeHHA 3(]dekra ycnokoeHus (ycTpaHEHHUs
OMOITMOHAJILHOW  HANpPSsDKEHHOCTH),  dddekra  BoccTaHoBIeHUS  (OcialieHus
IIPOSIBIICHUI YTOMIJIEHHS), s dexra AKTUBHU3aLIUU (moBbIIIEHUA
MICUXO(PU3UOTOTHICCKON PEaKTUBHOCTH ).

ITo3naBarebHbie YY /[

6. YMeHue omnpenensaTh MOHSATHSA, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATH
aHaJIOTHH, KJIaCCU(PULIUPOBATH, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUHU IS
KJIacCU(pUKALUK, YCTaHABIUBATh IPUUNHHO-CJICICTBEHHbIE CBSA3H, CTPOUTD JIOTUYECKOE
paccykJieHne, YMO3aKIoueHue (MHIYKTUBHOE, IEIYKTUBHOE, 10 aHAJIOTHH) U JeJaTh
BBIBOJIbI. OOYYarOIIHIICS CMOXKET:

o noJ0UpaTh CIOBAa, COMOAYMHEHHBIE KIIIOUEBOMY CIIOBY, ONpPEAEISAIOIIUE €ro
IIPU3HAKHU U CBOMCTBA;

o BBICTPAaNBaTh JIOTMYECKYIO LIEMOYKY, COCTOSIIYI0 U3 KIIOYEBOIO CJIOBa U
COIOTYMHEHHBIX EMY CJIOB;

o BBIJIEJIATH OOIIMI MPU3HAK JIBYX MJIM HECKOJIBKMX MPEAMETOB WU SIBJICHUH U
O0BACHATH UX CXOJCTBO;

o 00BEIUHATD NPEAMETHI U SBJICHHS B TPYIIIBI M0 ONPEACICHHBIM ITPU3HAKAM,
CpaBHHBATh, KJIACCU(DUIIUPOBATH U 00001IaTh (HAKTHI U SIBICHUS;

o BBIJICJIATH SIBJICHUE U3 OOLIETO psijia IPYTHX SIBICHUH;

L OIpPCaCIIATh 06CTO$1T€J'ILCTB3., KOTOPBIC MNpPCACCTBOBAIIM BO3HHUKHOBCHUIO



CBSI3M MEXAY SBICHUSIMH, W3 OJTHX OOCTOSATEILCTB BBIJACIATH OIPEACISIONINE,
CHOCO6HI>I€ 6BITI> HpI/I‘IHHOfI JAaHHOTO ABJICHUA, BbIABJIATL HNPUYUHBI U CICACTBUA
SIBIICHHIA;

o CTPOUTH PacCyX JAEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U
OT YaCTHBIX SIBJICHUN K O6HII/IM 3aKOHOMCPHOCTAIM;

o CTPOUTHh pACCYXJCHHE Ha OCHOBE CpPAaBHEHHUS NPEIMETOB U SBICHHIA,
BBIJICTISISL TP 9TOM OOIIUE PU3HAKH,

° u3Narath TOJYYEHHYIO HHGOpMalLMI0, HHTEPIPETUPYS €€ B KOHTEKCTE
permaeMon 3a1a4u;

o CaMOCTOSITENIbHO YKa3blBaTh Ha MHGOpPMAIMIO, HYXAAIOIIYIOCS B MPOBEPKE,
IpeIaraTh ¥ MPUMEHSTH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH WH(POPMAIIHH;

. BepOaIn30BaTh AMOLMOHAIBHOE BIEYATIEHUE, OKa3aHHOE Ha HEro
HUCTOYHHUKOM,;

. OOBSICHATH SIBJICHHMSI, MPOLIECCHI, CBSI3U M OTHOIIEHUS, BBIABIISIEMBIE B XOJE

MO3HABATEIILHOM W HCCIIEOBATENBCKON NEATETbHOCTH (TIPUBOIUTH OOBSICHEHHE C
U3MeHEeHHEeM (OpMBI TPEICTABICHUSA;, OOBICHITH, NETAIM3UPYs WIK 00001mas;
OOBSCHSATH C 3a/1aHHOM TOUKH 3pEHHUS);

. BBISIBJISITH M Ha3bIBATh MIPUUMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOYKHBIE
/ Hambonee BepOSATHBIC MPUYHHBI, BO3MOXKHBIC IIOCICACTBUS 3aJaHHON MPUYHHBI,
CaMOCTOSITEJIBHO OCYILECTBIIS IPUUMHHO-CIIECTBEHHBIN aHAIIN3;

o JIeJIaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAJIM3a pa3HbIX TOYEK 3pEHUS,
HNOATBEPKIAaTh  BBIBOJ ~ COOCTBEHHOM  apryMeHTallMed WJIH  CaMOCTOSITENIBHO
MOJIy4Y€HHBIMH JTAHHBIMU.

7. YMeHue cosnaBaTh, MPUMEHSATh U MPeoOpa3oBHIBATh 3HAKHM U CUMBOJIBI,
MOJIETIM M CXEMbI JJisl pellieHus y4eOHBIX M IMOo3HaBaTeNbHbIX 3a1a4y. OOydaromuics
CMOJKET:

. 0003Ha4YaTh CHMBOJIOM U 3HAKOM TPEAMET W/WJIH SIBIICHUE;

o OIIPEIETATh JIOTHUECKHE CBSI3M MEXKIY INpeIMeTaMH W/WIN SBICHUSIMH,
0003HaYaTh JaHHBIE JIOTHYECKNE CBSA3H C TOMOIIBIO 3HAKOB B CXEME;

o co3J1aBaTh a0CTPaKTHBIN MM peaibHbIN 00pa3 npeaMeTa 1/Uil sIBJICHUS,

o CTPOUTH MOJIEJIb/CXeMYy Ha OCHOBE YCJOBUH 3ajjaud W/wim crocoba ee
peLIeHHS;

o co3laBaTh BepOalbHbBIC, BEIICCTBCHHbIE W HH(OPMAIMOHHBIE MOJCTH C

BBIJICJICHUCM CYHICCTBCHHBIX XapPaKTCPUCTUK 00BEKTa IJId OpPCACIICHUA crocoba
pemiCHus 3aJa4 B COOTBETCTBHUH C CHTyaHHCﬁ;

o npeoOpa3oBbIBAaTh MOJCIU C LEJNbI0  BBISABICHHS OOMIMX  3aKOHOB,
OTIPENIeNAIONINX JAHHYIO MTPEIMETHYIO 00JIacTh;
. MEePEBONTh CJIOXKHYIO TO COCTaBy (MHOTOACTEKTHYIO) HH(POPMAIHMIO U3

rpaguueckoro wiu (popManu30BaHHOIO (CUMBOJIBHOIO) IPEACTaBIECHUS B TEKCTOBOE, U
HA000pOT;

L4 CTPOUTH CXEMY, AJITOpUTM HeﬁCTBHH, HCIIPABJIATL WM BOCCTAHABJIMBATH
HEM3BECTHBIM paHee alropuTM Ha OCHOBE HMEIOIIErocs 3HaHMA 00 oO0bekTe, K
KOTOPOMY IIPUMEHSIETCS aJICOPUTM;

o CTPOUTBH J10KA3aTeNIbCTBO: MPAMOE, KOCBEHHOE, OT IPOTUBHOTO;

o aHAJIM3UPOBATh/pedIeKkCHpOoBaTh ONBIT Pa3pabOTKU U peaau3aluu y4eOHOro
IPOEKTa, UCCIEeIOBaHUS (TEOPETUYECKOT0, SMIUPUIECKOT0) Ha OCHOBE MPEI0KEHHON
poOJIEeMHOM CUTyallM, IMOCTAaBIEHHOW LEIM W/MIU 3aJaHHBIX KPUTEPHUEB OLEHKU
IPOAYKTa/pe3ynbTaTa.

8. CwmpicnoBoe uteHne. O0yJaromuicss CMOXKET:

o HaXoJUTh B TEKCTe Tpedyemyro HH(popMaiuio (B COOTBETCTBUHM C LEIAMHU
CBOEH J1eATENBHOCTH);

o OpPHEHTUPOBATbCS B COACPKAHUM TEKCTa, IOHUMATh IIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYPHUPOBATh TEKCT;



. yCTaHaBJIMBAaTh B3aMMOCBSI3b OIUCAHHBIX B TEKCTE COOBITHM, SIBICHUH,
MIPOILIECCOB;

. KPUTHYECKH OIICHUBATh COICpKaHME U (hOPMY TEKCTa.

9. @opMHUpOBaHME M PA3BUTHE HKOJOTMYECKOTO MBILUICHUS, YMEHUE
MPUMEHATh €ro B MO3HABATEIbHOMW, KOMMYHUKATUBHOW, COLMAJIbHOW IPAKTUKE H
npodeccuoHanbHON opueHTaHH. OOYyJarOITHIICS CMOXKET:

o OIIPEAEIIATh CBOE OTHOLIEHHUE K IPUPOIAHON CPELE;

o aHAJM3UPOBaTh BIIMSHUE HKOJOTMUECKUX (HaKTOPOB Ha cpeny OOuTaHUsA
JKUBBIX OpPraHU3MOB;

o IPOBOJUTH IPUUMHHBIN U BEPOSITHOCTHBINA aHAJIN3 3KOJOIMYECKUX CUTYaLUi;
o NPOTHO3MPOBATH U3MEHEHHUSI CUTYaIlMX TIPY CMEHE JICHCTBHSI OHOTO (pakTopa
Ha JieiicTBue Apyroro ¢akTopa;

. pacipoCTpaHATh 3KOJOTMYECKHE 3HAHHWA M Y4YacTBOBAaTh B INPAKTUYECKUX

JIeJIax 1o 3all|Te OKPYKAIOIICH CPe/Ibl;

KommyHukatusubie YY /|

11. VYmenwue OpraHn30BbIBATH yqeG}loe COTPYAHUYECCTBO U COBMECTHYIO ACATCIBHOCTb C YUHUTCIEM U
CBCPCTHUKAMU; pa60TaTI) WHAWBUAYAJIbHO W B TIpYyINe: HAXOAUTb 06HIG€ peuieHne " pa3peluaTtb
KOH(JINKTHI HA OCHOBE COTJIACOBAHUS IO3UIMHA U ydeTa WHTEPECOB; (OPMYIHPOBATh, apTyMEHTHPOBAThH
Hn OTCTauBaTh CBOC MHCHUC. O6yanOHlHﬁCﬂ CMOXKCT:

L4 OIMPCACIIATH BO3MOXKHBIC POJIA B COBMECTHOM JACATCIBbHOCTH,
L4 UrpaTtb OIpCACICHHYIO POJIb B COBMECTHOM ACATCIIBHOCTH,
° IIPUHUMATh ITO3UIHIO CO6€C€I[HI/IK3, MMOHUMas MO3UIUI0 APpYyroro, pas3jindaTrb

B €r0 pe4M: MHEHUE (TOUKY 3pPEHHUs), 10Ka3aTEIbCTBO (apryMEHTHI), (PaKThl; TUIIOTE3bI,
AKCUOMBI, TEOPHUHU;

o OTIpeJIeNIATh CBOM JICHCTBUSA U JEMCTBUS MapTHEPa, KOTOPhIE CIIOCOOCTBOBAIIN
WIN TPEnSTCTBOBAJIN IPOJLYKTUBHON KOMMYHHUKALIUY;

o CTPOUTH TO3UTUBHBIE OTHOLIEHMs B mIpoliecce ydyeOHOW M MO3HaBaTeIbHOU
JIESITEIIBHOCTH;

o KOPPEKTHO M AapryMEHTHPOBAaHHO OTCTauBaThb CBOIO TOYKY 3pEHHUs, B
JUCKYCCHUM yMETh BBIIBHIaTb KOHTPapryMEHThbI, Iepedpa3supoBaTh CBOI MBbICIb
(B1ageHNEe MEXaHM3MOM SKBUBAJICHTHBIX 3aMEH);

. KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABAaTh OMTMOOYHOCTH CBOETO MHEHHUS (€CITM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

o npejiaraTh albTEPHATUBHOE PEIIeHHE B KOH(MINKTHOW CUTYaIIlNU;

. BBIJICTISITH OOIIYIO TOUKY 3PEHHUS B TUCKYCCHH;

. JIOTOBAPUBATHCS O MPABUIIAX U BOMPOCAX IS OOCYXKICHHS B COOTBETCTBHH C
MMOCTaBJICHHOM Nepe ] TPyNIIon 3a1a4ueil;

o OpraHM30BbIBATh y4eOHOE B3aUMOJICHCTBUE B rpymme (ompeaensTs oOIue

LEJIM, paclpencsaTh POJM, JOrOBAPUBATHCS APYTI C JIPYrOM YCTpPaHATb B paMKax
JMaJiora pa3pbiBbl B KOMMYHHUKAIIMU, O0YCIIOBJIEHHbIE HETIOHUMaHUEM/HEPUITUEM CO
CTOPOHBI cOOeceTHUKA 3a/1aui, (POPMBI HITH COJICPIKAaHUsI TUAJIoTa.

12. YMeHue 0CO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUH C 3a/aueit
KOMMYHMKAIIUM JUIsl BBIPDAKEHUS CBOMX UYBCTB, MBbICIEH U MNOTpeOHOCTEH s
IUIAHUPOBAHMS U PETYJSIUU CBOEH NEATEIbHOCTH; BIAJEHUE YCTHOW U NMHCHbMEHHOMN
PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOU peubto. O0yJaronuiicsi CMOXKET:

L4 OMpCaACIATh 3aga4y KOMMYHUKAlMKM W B COOTBCTCTBUH C Hel OT6I/IpaTI)
peueBbIe CPECTBA;

o OoTOMpPATh U HCIIOJIB30BAaTh PEUYEBBIE CPEICTBA B MPOIlECCE KOMMYHUKALIUU C
JPYTMMH JIOAbMU (JUAJIOT B Iape, B MaJoW IpymIe u T. [1.);

. MPEACTABISITh B YCTHOM WM TMCHBMEHHOW (opMe pa3BepHYTHIA IUIaH
CcOOCTBEHHOM e TEIILHOCTH;

o coOroAaTh HOPMBI MYOJIUYHOM PEYH, PETIAMEHT B MOHOJIOTE U JIUCKYCCHH B

COOTBETCTBUY C KOMMYHUKATHUBHOM 3a/1aueii;



. BBICKA3bIBaTh U 00OCHOBBIBATh MHEHHE (CY)KJICHHE) U 3alpalivBaTh MHEHUE
napTHepa B paMKax JIManora;

o NPUHUMATH PEIICHUE B XO/I€ JUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;
o CO371aBaTh THUCHMEHHBIC «KJIUIIUPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C
HCIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

o UCIIONb30BaTh BepOalibHbIe CpeACcTBa (CpelacTBa JOTHUYECKOW CBSI3W) IS
BBIJICTICHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;

o WCTIONh30BaTh HEBEPOAIBbHBIC CPEJACTBA WJIM HArJIAIHBIE MaTepHabl,
MOJIFOTOBJICHHBIE/OTOOpaHHBIE TIOJT PYKOBOJACTBOM YUHUTEIIS;

o JenaTh  OICHOYHBIM BBIBOA O JOCTHKEHHHM Il  KOMMYHHKAI[UU

HEINOCPEACTBEHHO MOCJIE 3aBEPIICHUS] KOMMYHHUKATUBHOTO KOHTAKTa U OOOCHOBBIBATH
ero.

13. ®opMupoBaHHUE U PA3ZBUTHE KOMIIETEHTHOCTHM B OOJIACTH HCIIOJIb30BAHUSA
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT). OOyuaromuiics
CMOXET:

o LIeJICHANPaBJIEHHO HCKaThb M HCHOJb30BaTh HH(POPMALMOHHBIE PECYPCHI,
HEOOXOUMBIE Ul peIleHHUs] y4eOHBIX M MPAKTUYECKUX 3a7ad C MOMOIIBIO CPE/ICTB
UKT;

o BBIOMPATh, CTPOUTH U UCIIOJIb30BaTh a/I€KBATHYIO MH(MOPMALIMOHHYIO MOJEIh
JUIS TIepeadyd CBOMX MBICICH CpEeICTBAMH E€CTECTBEHHBIX U (DOpPMaibHBIX S3BIKOB B
COOTBETCTBUHM C YCIOBUAMU KOMMYHHKAIINY;

° BBIACIATD I/IH(l)OpMaI_[I/IOHHHﬁ ACIICKT 3aJda4d, OICPHUPOBATb HOdHHBIMH,
HCIIOJIB30BaTh MOJCJIb PCIICHUSA 3a/1a4u;
® HCIIOJIB30BATh KOMIIBIOTCPHBIC TCXHOJIOI'MU (BKJ'IIOLIaSI BI)I60p aJICKBAaTHBIX

3ajjau€ WHCTPYMEHTAJIBHBIX IPOTrPaMMHO-ANIapaTHBIX CPEACTB U CEPBUCOB) JUIs
pemeHnss UHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX y4eOHBIX 3a/la4, B TOM YHCJIE:
BBIUMCIICHHE, HalHUCaHHE [UCEM, COYMHEHUH, JOKIaloB, pedepaToB, CO3JaHHE
IIPE3EHTAalUN U Jp.;

o UCTIOJIB30BaTh HH()OPMAIIHIO C YYETOM ITHYECKUX U TIPABOBBIX HOPM;

o co3/laBaThb MH(OPMAIMOHHBIE pPECYpChl pa3HOIO THUIA M JUISL Pa3HBIX
ayauTopuii, coOironaTte MHGOPMAIMOHHYIO THUTHEHY W TpaBwia HH()OPMAIMOHHON
0€30IacHOCTH.

IIpenmeTHble pe3yJibTaThl

BbInycKHUK HAY4YHTCS:

o coOuro1aTh IpaBuiia 6€30MaCHOCTH M OXpaHbl TpyJa Ipu paboTe ¢ yueOHbIM
1 1a00paTOpHBIM 000PYAOBAHUEM;

o MOHUMATh CMBICI OCHOBHBIX (DPU3MUECKHX TEPMHHOB: (PU3UYECKOE TEo,
¢dusndeckoe sBIeHUE, PU3NIECKasi BEIIMINHA, CIUHHUIIBI H3MEPECHUS;

o pacno3HaBaThb MpPOOJEMBbI, KOTOPbIE MOXHO PpEHIMTh MpPU  [OMOLIA
buznYecKuX METOJI0B; aHAIU3UPOBATh OT/IEIbHBIE ITAMbl IPOBEICHUS UCCIEI0BaHUN U
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUH U OIBITOB;

o CTaBHUTH OIBITHI MO WCCIIEIOBAHHUIO (DU3MUYECKUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten 0€3 HCHOJb30BAHUS MNPSAMBIX H3MEPEHUil; mpu 3ToM (HOpMYIHPOBATH
npoOiemMy/3agady y4eOHOTO IKCIIEPUMEHTa; COOMpATh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000py/10BaHUs; TPOBOJUTH OTIBIT U (JOPMYIUPOBATH BHIBOJIBI.

[Tpumeuanue. IIpu npoBeneHNH HcciIeqOBaHUS (HU3NIECKUX SBICHUN W3MEPUTEIbHBIC
IpUOOpPHI UCHONB3YIOTCS JIMIIb KaK TaTYUKUA U3MEpEeHUs (PU3MUecKUX BETHMUYUH. 3anucu
MOKa3aHUH MPSIMBIX U3MEPEHHUH B 3TOM CiIydae He TpeOyeTcs.

o MOHUMATh POJIb SKCTIIEPUMEHTA B MOTYYSHUH HAy4YHOU HH(pOpMaIuu;

o IPOBOAUTH MpPsIMble U3MEpPEeHUs (PU3MUECKUX BEIUYUH: BPEMsl, PACCTOSHHE,
Mmacca Tena, 00beM, CHiia, TeMIeparypa, arMoc(hepHoe JaBlieHUe, BIaAKHOCTh BO3/yXa,
HanpsDKEHUE, cujla TOKa; MPH STOM BHIOMpATh ONTHUMANbHBIA CHOCO0 M3MEpEeHHs U




KCIIOJIb30BaTh MPOCTEUIIINE METOAbI OLIEHKU MOTPEITHOCTEN U3MEPEHU.

. OPOBOAMTH  HWCCIENOBaHHE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYHH C
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUH: TMpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh PE3yNbTAThl MOJYYCHHON 3aBHCUMOCTH (PU3WYECKUX BEIUYMH B BHJE
Tabnui u rpadMKoB, JIeJaTh BHIBOIBI IO pe3yiIbTaTaM HUCCIICIOBAHMS;

. MPOBOJNTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BETUYMH: MPHU BBHIMOTHEHUU
U3MEpPEHU CcoOMpaTh OSKCICPUMEHTAIBHYI) YCTaHOBKY, CIEAysS MPEII0KEHHOU
WHCTPYKUMHU, BBIUYUCIATh 3HAYEHHE BEJIMYMHBI M AHAJIU3UPOBATH IOJTYYEHHBIE
pEe3yJIbTAThI C YYETOM 3aJaHHON TOUHOCTH U3MEPEHUM;

. aQHAJIM3UPOBATh  CUTyalldd  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa,
y3HaBaTh B HUX IMPOSBIIEHUE MU3YUYEHHBIX (U3UYECKUX SBJIICHUN WM 3aKOHOMEPHOCTEH
Y TIPUMEHSTh UMEIOIINECs 3HAHUS 111 IX OOBSICHEHHUS;

. NOHUMAaTh MPUHLMIBI JEUCTBUS MAIIMH, OpPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, YCIOBUS UX O€30M1aCHOT0 MCII0JIb30BAaHMS B TOBCETHEBHOM JKU3HU;
. UCIOJb30BAaTh MPU BBHINOJIHEHUH YYEOHBIX 33734 HAy4YHO-TIOMYJISIPHYIO

JUTEPATypy O (PU3HUYECKUX SBICHUSAX, CIIPABOYHBIE MaTepHaIbl, pecypchl HTepHET.
BbINyCKHUK NOJIYYHT BO3MOKHOCTD HAYYHThCH:

o OCO3HABaTh IIEHHOCTh HAYYHBIX MCCIIEIOBAaHUH, POJIbh (DU3UKU B PACHIUPEHUU
MIPEICTABJICHUHN 00 OKPYXKAIOIIEM MUPE U €€ BKJIAJ B yJIYUIICHUE KaueCTBa KU3HU;
o UCIIOJIB30BaTh MPHEMBl TOCTPOEHUS (PHU3UUYECKHX MOJeNel, IOouCKa H

(1)OpMy.HI/IpOBKI/I AO0Ka3aTCJIbCTB BBIABUHYTLIX THIIOTE3 W TCOPECTHYCCKUX BBIBOAOB Ha
OCHOBC OMITUPUYICCKH YCTAHOBJICHHBIX (baKTOB;

. CpaBHUBaTb TOYHOCTh HM3MEpPEHMs (PU3MYECKHX BEIMYMH IO BEJIWYMHE HX
OTHOCHUTEJILHOH IOTPEIIHOCTHU IIPU IPOBEICHUH IIPSMBIX U3MEPEHUN;
o CaMOCTOATEJIBHO IPOBOJUTH KOCBEHHBIE W3MEPEHHMsI M HCCIEHOBaHUSA

(GU3NYECKUX BEIUYMH C HCIOJB30BAHHEM PA3JIUYHBIX CIIOCOOOB  HM3MEPEHUS
(¢u3MUeCKUX BEIWYHMH, BBIOMPATh CPEACTBA HM3MEPEHHs] C YYETOM HEoOXOIuMOMn
TOYHOCTH W3MEPEHHH, OOOCHOBBIBATH BBIOOp crHoco0a HM3MEPEHHs, aJIeKBaTHOTO
MOCTaBJICHHOMW 3aJ1a4e, TPOBOAMTH OIICHKY JOCTOBEPHOCTH TOJTYYCHHBIX PE3YJIbTATOB,;

o BOCIIPHHAMATh MHQPOpMAIHI0  (DU3MYECKOTO COAEp)KaHUS B  HAyYHO-
MOITYJISIPHOM JTUTEpaType U CPEICTBAX MACCOBOM MH(MOPMAIHH, KPUTHYECKH OIEHUBATH
MOJTyYeHHYI0 WH(POPMAIUIO, aHATM3HPYS €€ COJepKaHHWE W JaHHBbIe 00 HMCTOYHUKE
nHdopmanuu;

o CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS O (PUINUYECKUX
SABJICHUAX HA OCHOBE HCCKOJIBKUX HCTOYHHKOB I/IH(l)OpMaHI/II/I, COIIPOBOXKAATh
BBICTYIUICHHE TIPE3CHTAIMEH, yUUTHIBAast 0OCOOCHHOCTH ayIMTOPUU CBEPCTHUKOB

B pesynbraTe m3ydenus yaeoHoro npeamera « u3nka» Ha YpOBHE CPEIHETO OOIIEeTo
o0pa3zoBaHwUs:

BorinyckHuK Ha 6230BOM YPOBHE HAYUYUTCS:

— JIEMOHCTPUPOBATh Ha IpUMEpPax poiib U MeCTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KApTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHI, B IPAKTUYECKON
JEATEIIbHOCTH JIIOJEH;

— JIEMOHCTPHUPOBATH Ha MPUMEPAX B3AUMOCBS3b MEKAY (DU3HKOU U APYTUMHU €CTCCTBCHHBIMU
HayKaMu;

— YCTaHaBJIMBATb B3aUMOCBA3b CCTCCTBCHHO-HAYYHBIX SIBJICHUH U MPUMCHATH OCHOBHBIC
q)HBI/I‘-IeCKI/Ie MOJCIN AJIA UX OITMCaHHA U O6T)$ICHeHI/I5[;



— HUCIIOJIb30BAaTh I/IH(I)OpMaI_II/IIO (bHSI/I‘{eCKOF 0 COACPIKAHUA TPHU PCIICHUU qu6HLIX,
MPAKTUYCCKUX, IIPOCKTHBIX U UCCIICA0BATCIbCKUX 3aJia4d, HHTCTPUPY I/IH(I)OpMaI_[I/IIO n3
Pa3IMYHbIX HCTOYHUKOB U KPUTUUCCKH €€ OLICHUBAS,

— pa3nauyaTh U yMETh MCIIOJIb30BaTh B yUEOHO-UCCIIEN0BATENIBCKOM IEATEIbHOCTH METO/IbI
HAY4YHOTO M03HaHus (HaOroieHue, OoNrcaHue, U3MEpEeHHe, IKCIIEPUMEHT, BBIJIBI)KEHUE
THIIOTE3bl, MOACTHPOBAHUE U Jp.) U (OPMBI HAYUHOTO MMO3HAHUSA ((PaKThI, 3aKOHBI, TEOPUN),
JEMOHCTPHPYsI Ha pUMepax UX poJib U MECTO B HAYYHOM MO3HAHUH;

— IIPOBOJIUTH NIPSIMBIE M KOCBCHHBIC M3MEHEHUS (PU3NICCKUX BEITUIHH, BEIOUpas H3MEPHUTEITHHBIC
MPUOOPHI C YIETOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, TNIAHUPOBATH X0 U3MEPEHHUIH,
MOJIy4aTh 3HaYEHUE U3MEPAEMON BEIMYUHBI M OLIEHUBATh OTHOCUTENBHYIO OTPEMIHOCTD 110
3aJaHHbIM (hopMyIam;

— MPOBOAMTH MCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3MYECKMMH BETMYMHAMU: TIPOBOJIUTH
M3MEPEHHUSI U OIIPEAEIIATh HA OCHOBE UCCIIEOBAHNS 3HAYEHUE NTaPAMETPOB, XapaKTEPHU3YOIIUX
JAHHYIO 3aBUCUMOCTb MEXy BEINYMHAMM, U AEJIaTh BBIBOJ C yYETOM IIOI'PEUIHOCTH
W3MEPEHUI;

— MCIIOJIB30BAaTh JAJId OMMUCAHUA XapaKTCpa IMPOTCKAHUA (1)I/ISI/I‘IGCKI/IX IMponIecccoB (1)I/I3I/I‘~I€CKI/I€
BCJIMYHHBI U JEMOHCTPUPOBATH B3AUMOCBA3b MCKIAY HUMU;

— HCIIOJIB30BAaThb IJIs OIIMCAHHA XapaKTEpa IIPOTCKAHHA (I)I/ISI/I‘IGCKI/IX IpouecccoB (1)I/ISI/I‘ICCKI/IC
3aKOHBI C YUCTOM I'pPAHUIT] UX IIPUMCHUMOCTH;

— pelaTh KaueCTBEHHBIE 3a/1a4H (B TOM YUCIIE U MEXIPEIMETHOTO XapaKTepa): UCIOIb3Ys
MojieTH, (pr3ruecKre BeTUYUHBI U 3aKOHBI, BBICTPAUBATh JIOTHYECKH BEPHYIO IIETIOUKY
00BsSICHEHHS (JI0Ka3aTENbCTBA) MPEIJIOKEHHOTO B 3aa4€ mpoliecca (SIBJICHUS);

— peliaTh pacueTHBIE 3a/1a4H C SIBHO 33JaHHOM (PU3NYECKON MOJIENbIO: Ha OCHOBE aHAIM3a
YCJIOBHS 33]Ja4H BBIICTATH (DU3UYECKYIO MOJIENb, HAXOAUTh (PU3NUECKHE BEJIMUUHBI U 3aKOHBI,
HEOOXOJUMbIE U IOCTATOUHbIE JIJISl €€ PEIICHHUs, TPOBOAUTH PACUEThl U POBEPSTH MOITYUESHHBII
pe3ynbTart;

— YYUTBHIBATh TPAHUIIbl IPUMEHEHHUS U3YUECHHBIX (PU3HUECKUX MOJIENEN IIPH PEeIIeHNN
(U3NUECKUX U MEKIPEIMETHBIX 3a/1a4;

— MCII0JIb30BaTh HH(POPMAILIHMIO U IPUMEHSTh 3HAHHSI O IPUHLIKIIAX PA0OThl U OCHOBHBIX
XapaKTePUCTHKAX U3yYCHHBIX MAIH, IPUOOPOB U IPYTUX TEXHUYECKUX YCTPOUCTB AJIs
pelIeHUs IPAKTUUECKUX, Y4eOHO-HCCIIe10BAaTENbCKUX U IPOEKTHBIX 33/1a4;

— UCTIOJIBh30BaTh 3HAHUS O (PU3MUECKUX 0OBEKTaX U MPOIleccax B MOBCETHEBHOM KU3HU AJIs
obecrnieueHns 0€30MaCHOCTH MPHU OOPAIIEHUH C IPUOOPAMH U TEXHUIECKUMHU YCTPOHCTBAMH,
JUTSL COXpaHEHHUsI 3JI0POBbsI U COOIIOICHHS] HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH
cpene, Al IPUHATHS PELICHUI B IOBCEAHEBHOM KU3HU.

BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHThCH:

— MOHUMATh M OOBSACHSATH EIOCTHOCTD (PU3NIECKOIN TEOPUH, Pa3IndaTh TPAHULIBI €€
IPUMEHUMOCTH U MECTO B PSAY APYTruX (PU3NUECKUX TECOPHil;

— BJIQJICTh IpUEMaMU IMOCTPOCHUSA TCOPETUUCCKHUX JOKA3aTCIIbCTB, a4 TAKKE IIPOTrHO3UPOBAHUA
0COOEHHOCTEH MMPOTCKAHUA (1)I/I3I/ILI€CKI/IX SIBJICHUHN U MponecCcoOB Ha OCHOBC MMOJYYCHHBIX
TCOPCTUUCCKHUX BBIBOJOB U JOKA3aTCIILCTB;

— XapaKTCpU30BaThb CUCTEMHYIO CBA3b MCKAY OCHOBOIIOJIAratoliiM Hay4YHBIMU IIOHATHUSAMU
MMPOCTPAHCTBO, BPEMS, MATCPUAL (BeH_IeCTBO, HOJ'IC), ABWIKCHUC, CHUJIa, DHCPI'UA,



— BBIJABHUI'aTb THIIOTC3bl HA OCHOBC 3HAHHWA OCHOBOIIOJJIAraronux (bI/I3I/I‘-ICCKI/IX BaKOHOMCpHOCTCﬁ
" 3aKOHOB,

— CaMOCTOATCIIbHO IIJIAHUPOBATH U IMTPOBOANUTH @mn%cxﬂe OKCIICPUMCHTBI;

— XapaKTepHU30BaTh II100aIbHBIE MPOOIIEMBI, CTOSIIUE TTEPe]] YeTOBEUECTBOM: IHEPIeTHUECKHUE,
CBIPBEBBIE, IKOJIOTUYECKUE, — M POJIb (PU3UKH B PELICHUU ITUX MPOOIIEM;

— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE U pacueTHbIe (pU3MUecKue 3a/1auu ¢
BBIOOPOM (DM3UYECKON MOJIEIH, UCTIOIB3Ysl HECKOJIBKO (PU3NYECKUX 3aKOHOB WIIN (HOPMYIL,
CBA3BIBAIOIINX U3BECTHBIC (PM3UYECKUE BEIHMUNHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBA3CH;

— OOBACHATH MPUHLIUIIBI PA0OTHI M XapaKTEPUCTUKN U3yYSHHBIX MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

— OOBACHATH YCIIOBHSI IPUMEHEHHsI (PU3MUECKUX MOJIeNell Py pereHnH (GU3NYecKuX 3a/1ad,
HaXOJUTh aJICKBATHYIO IPEJIOKEHHOH 3a/1a4e (PU3UYECKYI0 MOJIeIIb, pa3pelaTh IpodieMy Kak
Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U IIPU IIOMOILIY METOA0B OLIEHKHU.

Mexanuueckue aeénenus

BI)IHVCKHI/IK HAay4MUTCA.

- pacro3HaBaTh MEXaHUYECKHE SIBICHUS U OOBACHATh HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBJICHUI: paBHOMEPHOE M HEpAaBHOMEPHOE JBIKEHHE,
paBHOMEpPHOE ¥  PaBHOYCKOPEHHOE  TPSMOJIMHEHHOE  JBMXKEHHE, OTHOCHTEIBbHOCTh
MEXaHUUYECKOTO JBMKEHUsI, CBOOOTHOE MAICHUE TEJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH,
MHEPIHs, B3aUMOCHCTBUE Tell, PEaKTUBHOE JIBMKCHHUE, TIepeIada IaBJICHUsT TBEPAbIMH TEIaMHU,
KUIKOCTSMU M Ta3aMy, aTMoc(epHOe JaBieHHE, IUIaBaHWE TeJ, PAaBHOBECHE TBEPABIX TEI,
UMEIOUIMX 3aKPEIUICHHYI0 OCh BpAIlleHHS,KOJIeOaTeIbHOE IBIKCHUE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

- OHNHUCBIBATb HU3YYCHHBIC CBOMCTBA Te€l M MEXaHUYECKHUE SABJICHUS, HCIIOJIb3Y: (1)I/I3I/I‘-IGCKI/IG
BEJIMYMHBI: IyTh, IEPEMEILEHUE, CKOPOCTh, YCKOpPEHHE, IEepuoj OOpalleHHus, Mmacca Tena,
IUIOTHOCTh BEIIECTBA, CHJIa (Cuila TSDKECTH, CUIIa YIIPYTOCTH, CUJIa TPEHUS ), 1aBlIeHUE, UMITYJIbC
Tena, KWHETUYeCKasi SHEprusi, MOTeHIIMAIbHas SHEPrus, MexaHnueckas paboTa, MeXaHU4YeCcKas
momHocTh, KIIJ[ mpu coBepmieHnn pabOTHI C HMCMOJIB30BAHMEM MPOCTOTO MEXaHWU3Ma, CHja
TPeHMs, aMIUIUTyJa, MEepuoJ M YacToTa KojJeOaHWW, JUIMHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHUS; TIPU OMHMCAHUHM NPABUIBHO TPAKTOBATH (PM3NYECKUN CMBICT HCIOIb3yEeMbIX
BCJINYHH, UX 0003HaYeHus u CAWMHUIBI U3BMCPCHUA, HAXOAUTDH q)OpMYJH)I, CBA3LIBAIOIIUEC JAHHYIO
(bu3NYEeCKyI0 BEIMYUHY C APYTUMU BEIMUYUHAMU, BBIYUCIIATH 3HAUEHUE (PU3NUECKOM BETUUHHBI;

-aHaTM3UPOBATh CBOMCTBA TENl, MEXaHUYECKUE SBJICHHS M TMPOIIECCHI, UCIIONB3Yys (pU3MUecKue
3aKOHBI: 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUs, NPUHLMI CYNEPHO3ULUU
cun (HaxoxnaeHue paBHojeictByromeit cuibl), I, 11 u 111 3akonsl HeloToHA, 3aKOH COXpaHEHHS
UMITyJibca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa; MpU 3TOM pa3audaTh CIOBECHYIO
(GhOpMYIUPOBKY 3aKOHA U €r0 MaTeMaTHUUECKOE BRIPAKCHHE;

-pa3jindaTb OCHOBHBIC TNPHU3HAKHW H3YUCHHBIX (1)143quc1<1/1x MOI[eJIeﬁl MaTcepuajibHasA TOYKa,
HHCPLHAJIbHAA CUCTEMA OTCUCTA,

- pemath 3a7a4M, HUCIOJB3ys (U3UYECKHE 3aKOHBI (3aKOH COXpaHEHUs DHEPruH, 3aKOH
BCEMUPHOTO TAroTeHus, npuHuun cyneprnosunuu cui, [, II u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUsS WMITyNbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u Hopmyisl,
CBsI3bIBatONIME (PU3MYECKUE BEIMYMUHBI (IIyTh, CKOPOCTh, YCKOPEHME, Macca Tella, TIOTHOCTh
BEILIECTBA, CUJIA, JAABJICHUE, UMITYJIbC TeJla, KWHETHYECKasi SHEPTUsl, MOTEHUUAIbHas SHEPrus,



MEXaHHUYCCKas pa60Ta, MEXaHUYCCKasd MOIIHOCTBD, KHI[ MMpoOCTOro MEXaHu3sMa, CuJia TPCHUMA
CKOJIBXXCHHMUA, KO3(1)(1)I/II_II/ICHT TPCHUA, aMIUIUTYy 4, IICPHUO U 4aCTOTa KOJ'IC63HPII>1, JJINHA BOJIHBI U
CKOpPOCTh €€ paCHPOCTpaHCHI/Iﬂ)Z Ha OCHOBC aHaJIM3a YCJOBHUA 3aJla4d 3allMCbIBATb KPATKOC
YCJIOBUC, BBIACIIATH (1)I/ISI/II-IGCKI/I€ BCJIIMYMHBI, 3aKOHbI H q)OpMy.HLI, HCOGXOI[I/IMBIC 1 €€
pemiCHusA, MPOBOANUTE PACUCTBI M OLUCHHWBATHL PCAJIBHOCTH MOJTYYCHHOI'O 3HAYCHHA (1)H3I/ILIGCKOI>'I
BCINYHHBI.

BEIIYCKHHUK HOTYYUT BO3MOKHOCTE HAYVUHUTHCS:

-MCTIONIb30BaTh 3HAHUSA O MEXAHUYECKHX SIBIICHUSX B MOBCEIHEBHOM >KM3HU JJII OOCCTICUCHHS
0e30IacHOCTH MpU 0OpalieHnH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHUS
3IOPOBBSL M COOIIOJICHUSI HOPM SKOJOTHYECKOTO MOBEICHUS B OKPYKAIOIICH Cpelie; MPUBOAUTD
MPUMEPBI MPAKTUYECKOTO HCIONB30BAHUS (U3UUYECKUX 3HAHUN O MEXAaHUYECKUX SBICHUSAX U
buznYecKuX 3aKOHAaxX; MPHUMEPHl HCIOJIb30BAHUS BO30OHOBISEMBIX MCTOYHHUKOB OJHEPIHH;
AKOJIOTUYECKUX MOCIECTBUN UCCIEA0OBaHUS KOCMUYECKOTO MMPOCTPAHCTB;

-pa3nuyaTh IpaHUIBl NPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB, ITOHMMAaTh BCEOOIIMI Xapakrep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHUSMEXaHMYECKOH 3HEpruH, 3aKOH COXPaHEHHs
MMITYJIbCA, 3a4KOH BCEMUPHOTOTATOTEHNUS1) U OTPAaHUYEHHOCTh MCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

- HaXO/IUTh aJIEKBAaTHYIO IIPEUIOKEHHON 3a7aue (PU3NMUECKyI0 MOJIENb, Pa3peliaTh NpolieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUN IO MEXaHUKE C MCIIOJIb30BAaHUEM MaTEeMaTH4eCKOro ammnapara,
TaK U IIPU IOMOLIN METO/I0B OLICHKH.

TenaoBble ABJIEHUA

BrIDYCKHHUK HAYUUTCS:

-pacro3HaBaTh TEIUIOBBIE SBICHHS M OOBACHATH Ha 0a3e MMEIOIIMXCA 3HAHUNH OCHOBHBIE
CBOICTBa WJIM YCJIOBUS MNPOTEKaHUsS ATHX sBIeHUU: nuddy3us, usMeHeHue oObema Tell MpHU
HarpeBaHuu (OXJIaXJIEHUM), OOJIbIIAs CKUMAEMOCTh Ia30B, Manas CXHMAEMOCTb KHUJKOCTEH U
TBEPABIX TEJN; TEIUIOBOE PaBHOBECHE, UCIAPEHUE, KOHICHCALMS, IUIABJIEHUE, KpUCTAJIIN3aLus,
KUATICHHE, BJIAXXHOCTh BO3JyXa, pPa3JIMYHbIE CIIOCOOBI Terulonepeaadn (TeIIONpPOBOIHOCTS,
KOHBEKIMsI, M3JydyeHHE), arperaTHble COCTOSHHUS BEIIECTBA, IIOIJIOLICHUE SHEPruM IpHU
UCIIAPEHUHU XKUAKOCTH U BBIJICIICHUE €€ NpU KOHJEHCAllMM Iapa, 3aBUCUMOCTb TEMIIEPATypbl
KUIIEHUS OT JaBJICHUS;

- ONHUCBIBATb U3YYCHHBLIC CBOMCTBAa TE€I U TEIJIOBBIE SIBJICHUS, HWCIOJIb3Ysd (I)I/I3I/ILICCKI/IG
BCJIMYHMHBI: KOJIMYCCTBO TCIUIOTHI, BHYTPCHHAA SHCPIUA, TEMIICpATypa, YACIbHAA TCINIOCMKOCTD
BCIICCTBA, YyJACJIbHAA TCIJIOTAa IUIABJICHUS, YACJIbHAsA TCIJIOTA Hap006p330BaHI/Ifl, yAacbHas
TCIUIOTAa CropaHust TOIJIMBA, KOBq)(bI/IL[I/IeHT IMOJIC3HOT'O ,Hef/'ICTBI/I}I TCILJIOBOI'0 ABUTATECIIA; IIPU
OMMCAHUX TPAaBUJIIBHO TPAKTOBATbH (1)I/ISI/I‘-I€CKI/II\/JI CMBICJI HUCIIOJB3YEMbIX BCJIIMYUH, HX
0003HaYEHHS U CAWHUIBI UBMEPCHUS, HAXOAUTH (bOpMYJ'IBI, CBA3BIBAIOINHE JAHHYIO (bHSI/ILIeCKYIO
BCJIIMYHHY C APpYTUMH BCIIMYNHAMU, BBIYUCIIATD 3HAYCHHUC (1)14314%01(0171 BCJIIMYHHEI;

- aHaJM3UpOBaTh CBOICTBA Te€J, TEIUIOBBIE SBJIEHHMS M IPOLECCHl, HCIOIb3YyS OCHOBHBIC
IIOJIO’)KEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHUHU BEIIECTBA M 3aKOH COXpPaHEHMS
SHEPruy;

- pasznuyaThb OCHOBHBIE NPU3HAKM M3YYECHHBIX (U3NYECKHX MOJENel CTPOSHHsS Ta30B,
JKUJKOCTEN U TBEPABIX TEIT;

- I[PUBOAUTH IMPUMEPHI IMPAKTUYCCKOIO HUCIIOJIb30BAHUA (bI/I3I/ILIeCKI/IX 3HaHUM O TEIUIOBBIX
SABJICHUAX,



- pellaTh 3aaa4u, UCIOJIb3Ys 3dKOH COXPAHCHUSA SHCPTHU B TCIUIOBBIX MPOHCCCAX U (I)OpMYJ'H:I,
CBA3BIBAIOIINC (I)I/I3I/I‘ICCKI/I€ BCJIIMYHHBI (KOJ'H/I‘ICCTBO TCIUIOTEI, TEMIICpaTypa, YACJIbHas1
TCINIOCMKOCThL BCHICCTBA, YACIIbHAsA TCIUIOTA IUIABJICHUSA, YACIIbHAA TCIIOTA Hap006p830BaHI/IH,
yaciibHadgd TCIJIOTa CropaHus TOILJIMBA, KOB(I)(bI/IL[I/IeHT MOJIC3HOI'O JICHCTBHUS TEIJIOBOTO
JIBI/IFaTCJ'Iﬂ)Z Ha OCHOBC aHaliM3a YCJIIOBHA 3ada4du 3aIllMCbIBaTb KpPAaTKOC YCIIOBUE, BBIICIATH
(1)I/I3I/I‘IGCKI/Ie BCINYMHBI, 3aKOHBI H (bOpMy.]'IBI, H606XOI[I/IMLIC A1 €€ PCUICHHA, ITPOBOJUTH
pacuCThbl U OUCHUBATDH PCAJIBHOCTD IMMOJTYYCHHOI'O 3HAYCHUA (1)14314%01(0171 BCJIIMYHHBI.

BEIYCKHUK HOIYYUT BO3MOKHOCTh HAYUUTHCH:

-MCIIOJIb30BAaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B IIOBCEAHEBHOM JXU3HHM JUIsl OOecredeHus
0e30macHOCTH MpH OOpaIIeHNn! ¢ MPUOOpaMH M TEXHUUECKUMH YCTPOHCTBAMH, Il COXPaHEHUS
3JI0POBbSI U COOJIOZCHNS HOPM DKOJIOTHUECKOTO MOBEJICHHS B OKPYKAIOIIEeH Cpesie; IPUBOINUTh
IPUMEPBI HKOJIOTUYECKUX MOCIEICTBUM paboThl ABUraTeaeil BHyTPEHHErO CropaHus, TEIUIOBBIX
Y TUIPOSJIEKTPOCTAHIUH;

- pa3nuyaTh T'PaHUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOUIMI XapakTep
byHIaMeHTAIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXpPaHEHUS YHEPIHH B TEIIOBBIX MPOIECCaX)
Y OTPAaHUYEHHOCTh MCTOJIb30BAHUS YACTHBIX 3aKOHOB;

- HaXOUThb aICKBATHYIO Hpe,I[JIO)KeHHOﬁ 3aJa4c (1)I/I3I/I‘ISCKYIO MOJCJIb,pa3pCiaTb HpO6JI€My KaK
Ha OCHOBC€ HMMCIOIIHUXCH 3HAHUM O TEINIOBHIX SIBIICHHSIX C HCIOJIb30BAaHHEM MaTeMaTHIECKOTO
aliiapara, Tak 1 IIpyu oMoy MCTOJ0B OLICHKU.

BHEKTPH‘IECKHG U MAarHuTHbIC SIBJICHUSA

BeINYCKHUK HAYIUTCS:

- pacro3HaBaTh JSJCKTPOMATHHUTHBIC SIBICHHUS W OOBICHATH Ha OCHOBE HMMEIONIUXCS 3HAHUI
OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS NPOTEKAaHHMS JTUX SABICHUU: JJEKTpU3ALUS  TEl,
B3aUMOJICCTBUE 3apsJIOB, DJIEKTPUUYECKUM TOK W €ro JedCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHCTBUE MarHUTOB, YJIEKTPOMArHUTHAs WHAYKITUS, JCHCTBHE MAarHUTHOTO
IoJsl Ha IMPOBOJHUMK C TOKOM M Ha JBWXKYIIYIOCS 3apsDKEHHYIO 4YacTUIly, JEWCTBUE
AJIEKTPUYECKOTO MOJIs Ha 3apsSHKEHHYIO YAaCTHLY, 3JICKTPOMArHUTHBIE BOJIHBI, IPSMOJIMHEUHOE
pacrpocTpaHEHHE CBETA, OTPAKEHUE U MPEJIOMJICHUE CBETA, IUCIIEPCHS CBETA.

-COCTaBJIATh CXEMBI JJICKTPUUCCKHUX mermen ¢ MMOCJIICAOBATCIIBHBIM U MapaJUICIIbHBIM
COCAMHCHUEM JJICMCHTOB, pasjindas YCJIOBHBLIC 0003HaUYEHHS DJIEMEHTOB QJICKTPHUYCCKUX HCHCﬁ
(I/ICTO‘-IHI/IK TOKa, KJIH04Y, pE3UCTOpP, p€OCTAaT, JIaMIIO4YKa, aMIICpMCTpP, BOJ'ILTMeTp).

- HWCIIOJI30BaTh ONTHYECKUE CXEMBbI JUISl MOCTPOCHHS H300paKEHUU B IIJIOCKOM 3epKaje
cobuparoIei JuH3e.

- OIIMCBIBATH U3YYCHHBIC CBOMCTBA T€N U OJICKTPOMATrHUTHBIC SABJICHUS, UCIIOJIB3Ys1 (bHSPI‘lCCKI/Ie
BCJIIMYHHBI: SHGKTpI/I‘-IeCKI/Iﬁ 3apsan, CHJia TOKa, SJICKTPUUYCCKOC HANPSAKCHUC, IJICKTPHUYCCKOC
CONIPOTUBJICHHUE, YACIBbHOC COIIPOTUBJICHHUEC BCIICCTBA, pa60Ta QJICKTPHUYCCKOI0O IMOJIA, MOIIHOCTDb
TOKa, (I)OKYCHOG PaCCTOSAHHUEC W ONTHYCCKasA CHJIa JIUMH3bI, CKOPOCTH 3JICKTPOMArHUTHEIX BOJIH,
UIMHA BOJIHbBI M YaCTOTa CBCTA, IIPpU OIIMCAHUM BCPHO TPAKTOBATH (1)H3PI‘I€CKPII>1 CMBICJI
HCIIOJIB3YEMbBIX BCJIWMYHH, HX 0003HAUYCHHUS U CAWHUIBI M3MCPCHUA, HAXOAUTH q)OpMyJ'IBI,
CBA3bIBAIOIINUEC TAHHYIO Q)HSH‘IGCKYI-O BCIIMYHHY C APYT'HMMH BCIIMUYUHAMU.

- pacCiio3HaBaTb JJICKTPOMAIHUTHBLIC SABJICHUA H OOBACHATL Ha OCHOBE HMCIOIIUXCS 3HAHMI
OCHOBHBIC CBOMCTBA HWIIH YCJI0BUA INPOTEKAHHA ITHUX SIBIICHHIA: OJICKTpHU3alusa  TEII,
B3aUMOCHCTBHUE 3apsAa0B, SHGKTpI/IquKI/Iﬁ TOK M €ro AeWCTBUSI (TCHHOBOG, XHUMHUUYECCKOC,
MaFHI/ITHOC), BSaI/IMOI[eI\/'ICTBI/IC MarduMToOB, DJICKTPOMAarHuTHass MHAYKIUA, ,HCP'ICTBPIG Mar"duTHOIO



nojisi Ha TIPOBOJHUK C€ TOKOM U Ha [JIBWKYIIYIOCA 3apsKCHHYHO 4YaCcTUlly, JIelcTBUe
SJICKTPHUYECKOTI'O IIOJIA Ha 3apsXKCHHYIO YaCTHILY,

- QHANU3UPOBATh CBOWCTBA TEJ, AJIEKTPOMArHUTHBIE SIBJICHUS W IPOLECCHI, MCIONb3Ys
(bu3nyeckne 3aKOHbI: 3aKOH COXPAHEHUS 2JIEKTPUUECKOT0 3apsa, 3akoH OMa i yyacTka LenH,
3akoH Jxoynsa-JleHna, 3aKOH HPSIMOJIMHEHHOTO pPacHpOCTpaHEHUsl CBETa, 3aKOH OTPa)KeHUs
CBETa, 3aKOH TNPEJIOMJICHHS CBETAa; MPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTH4YECKOE BBIPAKEHHUE.

-  [PUBOJUTH TMPUMEPbl  IPAKTHUUECKOIO  MCMOJb30BAaHUS  (PU3NYECKUX 3HAHUH O
JIIEKTPOMArHUTHBIX SABJICHUAX

- pemath 3amaud, UCTONb3ys (usnueckue 3akoHBI (3akoH Oma A y4yacTKa IIeTHd, 3aKOH
Jxoyns-JIeHna, 3aKOH OPSIMOJIMHEMHOTO PACHpPOCTPAHEHUS CBETA, 3aKOH OTPa)XKEHHUs CBETA,
3aKOH MpPEJOMIJICHHUSI CBETa) M (POPMYIbI, CBsI3bIBAIONINE (PU3NUECKHUE BEIMYUHBI (CHJIA TOKa,
AIIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUUECKOE COINPOTUBIICHHE, YIEIbHOE CONPOTHUBIECHUE
BElIEeCTBa, paboTa ANMEKTPUUYECKOTO OIS, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONTHYECKast
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JIMHA BOJHBI M YacTOTa CBETa, (POPMYIIBI
pacucTa 3JICKTPUICCKOTO COIMPOTUBJICHUS ITPU MMOCICAOBATCIILEHOM U MAapalJICJIbHOM COCAUHCHUN
MIPOBOJIHUKOB): Ha OCHOBE aHaJM3a YCJIOBUS 3aJa4M 3alUChIBATh KPaTKOE YCJIOBUE, BBIJIEIATH
¢u3nueckue BEIMYWHBI, 3aKOHBI M (OpPMYJBI, HEOOXOAWMBIC UISI €€ PELICHHUs, MPOBOAUTH
pacyCThbl U OU€CHUBATDH PCAIIBHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘~IGCKOI\/’I BCIIMYUHBI.

-J1aBaTh OIpeCIICHUS TIOHATHSAM: BOJIHOBOMH IMpoIlecc, MEXaHWJIecKasi BOJIHA, POJIOJIbHAS BOJIHA,
MoTiepevHas BOJIHA, TApMOHMYECKasl BOJIHA, 3BYKOBasi BOJIHA, BBICOTA 3BYKa, 3 dekT Jlomiepa,
TEMOP ¥ TPOMKOCTB 3BYKa; (PH3UUCCKUM BEIIMYMHAM: JUTHHA BOJIHBI, MHTCHCUBHOCTH 3BYKA,
YpOBEHb UHTCHCUBHOCTH 3BYKA;

- HCCJICIOBATh PACIIPOCTPAHCHNE CEHCMUYECKHUX BOJIH, SIBJICHHE TOJIAPU3AIUH;

- 00BSCHATH PA3IMYUE 3BYKOBBIX CUTHAJIOB 110 TEMOPY U TPOMKOCTH,

- J1aBaTh ONPEICICHHUS TOHATHUAM: DJJCKTPOMAarHWTHAs BOJHA, Oerymas TapMOHHYCCKas
AJIEKTPOMArHUTHAS BOJIHA, MOJISIPU30BaHHAS DJIEKTPOMArHUTHAS BOJIHA, INIOCKOCTh MOJISIPU3AIIUN
AJICKTPOMArHUTHOW BOJIHBI, (DPOHT BOJHBI, JIYY, PATUOCBSI3b, MOIYJALUS W JIEMOYJISIHS
CUTHAJa, aMIUTUTYHAs ¥ YaCTOTHAsI MOIYJSALUs; (PU3HMUECKUM BETUIMHAM: JUTMHA BOJIHBI, TOTOK
SHEPrUM W IUIOTHOCTh IIOTOKA JSHEPrUd dSJCKTPOMArHWUTHON BOJHBI, HMHTEHCHUBHOCTH
AIIEKTPOMATHUTHOW BOJIHBI;

- OOBSACHATH 3aBHCHMOCTh HMHTEHCHUBHOCTH JJICKTPOMArHUTHOW BOJIHBI OT YCKOPCHHS
U3TyYaroIel 3apssKeHHONM YaCcTUIIBI, OT PACCTOSIHUS IO UCTOYHUKA U3TYYEHUS U €T0 YacTOTHI;

- OIIUCHIBATh MEXAHU3M JIaBJICHHS 3JICKTPOMArHUTHOMN BOJTHBL,

- KJIacCU(UIIUPOBATH AUAMA30HbBI YACTOT CHEKTPA AIEKTPOMArHUTHBIX BOJIH;

- JlaBaTh OIPEJCICHMs MOHATHSAM: BBIHY)KJICHHBIC, CBOOOHBIC (COOCTBEHHBIC) W 3aTyXaloIHe
KoieOaHus, TMEePUOJUICCKOCIBIDKECHUE, PE30HAHC, (HU3MYEeCKHMM BEIUYMHAM: aMIUIUTYAA
KoJIEOAaHMH, CTATHYECKOE CMEIIEHNE;

- HWCCIEeNOBaTh BO3MOXKHBIC TPAGKTOPHH TeNa, MABMKYIIETOCS B TPaBUTAIMOHHOM TIOJE,
JIBUKCHHE CITYTHHKOB W TUIAHET; 3aBHCHMOCTh TIepHoa KOJeOaHU! MPYKUHHOTO MasSTHHUKA OT
YKECTKOCTHU TMPYKUHBI U MACCHI TPy3a, MAaTEMAaTUIECKOT'O0 MAasSTHUKA, HCCIEAOBATh 3aBUCHMOCTh
neproja KojaeOaHuid OT JJIMHBI HUTH U YCKOPEHUsSI CBOOOIHOTO TaICHUS

- H3y4YUTh MOHATHSI: DJEKTPOMArHUTHAsS WHIYKIUS, CAMOWHAYKIHS, WHIYKTHBHOCTB,
CBOOOJIHBIE W BBIHYXJCHHBIC KOJICOaHMS. CB0oOOIHBIE DJIEKTPOMAarHUTHBIE KOJeOaHwUs,
KoJIeOaTeNbHbIM KOHTYD, TApMOHUYECKHE KOJIeOaHus,

- NPUMEHSTH IMOJIYYCHHbIC 3HAHMS O SIBJICHHHM PE30HAHCA JUIA PEHICHUS MPAKTUYSCKUX 3ajad,
BCTPEUAIOIIUXCS B MOBCEAHEBHON KH3HU;

- IaBaTh OIPEJICICHUS MOHATUSAM: MOHOXpOMATHYECKasl BOJIHA, KOTEPEHTHBIC BOJHBI U
WUCTOYHUKH, BPeMs U JUIMHA KOTEPEHTHOCTH, FTEOMETPHYECKast pa3HOCTh X0/1a



uHTEphEPUPYIOMNX BOJH, IEPHUOJI U pa3peliaronias CrmocoOOHOCTh AUPPAKIIMOHHON PEIIETKH,
UHTEp(EepeHINs, TPOCBETICHNUE ONTHKH, TU(pakius, 30Ha Dpenens; pu3nueckuM BeITuunHaM;
- HaOJIOaTh ¥ MHTEPIPETHPOBATH PE3YIIBTATHI (OMICHIBATH) JEMOHCTPAIIMOHHBIX
HKCIEPUMEHTOB 10 HAOJIIOICHUIO SIBJICHUN UHTEpPEepEeHIINN U TUPPAKIIUN CBETA;

- hopmynupoBarts npuHIU [ oiireHca—®peHenst, ycaoBUs MUHIMYMOB U MaKCUMYMOB TIPH
UHTEp(EPEHIMU BOJH, YCIOBHS JU(PPAKIMOHHOTO MUHIMYMa Ha IIEJIH U TIIaBHBIX MAKCHMYMOB
npu audpaxiu cBeTa Ha penieTKe;

- OTIHMCHIBAThH YKCTIIEPUMEHT 110 U3MEPEHHIO JUTHHBI CBETOBOM BOJHBI C TOMOIIBIO
TU(PPaKIMOHHOM PEIIETKH,

- 00BSICHATH B3aMMHOE YCUJIEHUE U OcalbIeHre BOJIH B IPOCTPAHCTBE;

- JIeNIaTh BBIBOJIBI O PACIIONIOKEHUH AU(PPAKIIMOHHBIX MUHUMYMOB Ha 3KpaHE 32 OCBEIICHHON
IIETIBIO;

- paznuuaTh MTUPPAKIUOHHYIO KapTUHY TPU AU(GPAKIIMKA CBETA HA MIENU U HA TU(PAKITMOHHON
perieTke.

BEIIYCKHHUK NOTYYUT BO3MOKHOCTE HAYVIUTHCS:

-UCIIOJIb30BaTh 3HAHUA 00 DSJIEKTPOMATHUTHBIX SIBICHHUAX B IIOBCEIHEBHOMXKHM3HMU JUIS
oOecrieyeHHs 0€30MaCHOCTH MPU OOPALIEHUU ¢ TPUOOPaMU UTEXHUYECKUMHU yCTpOHCTBaMu, s
COXpPaHEHHMS 3/10pPOBbS U COOIOJICHHUSI HOPM 3KOJIOTMYECKOT0 MOBEJICHHS B OKPYIKAIOLIEH Cpeie;
MPUBOIUTH PUMEPDI BIMSHUSL 3JIEKTPOMAarHUTHBIX U3Ty4YEHHUI Ha KUBbIE OPTraHU3MBI;

-pa3nuyarh TpaHUIBl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMI Xapakrep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS 3JIEKTPUYECKOro 3apsija) U OrPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3ak0H OMa Juisl ydacTka Lemnu, 3akoH Jxoyna-Jlenna u ap.);

- HCIIONBb30BaTh NPHEMBI ITOCTPOCHMS (u3ndeckux Mojeneil, moucka U (GopMyIHpoOBKH
JIOKa3aTeJIbCTB BBIIBUHYTHIX THIIOTE€3 M TEOPETHUECKHX BBHIBOJOB HAa OCHOBE 3MIMPHUECKH
YCTaHOBJICHHBIX (DAaKTOB;

- HaXOJUTh aJIEKBaTHYIO MIPEJIOKEHHON 3a/1aue (pU3NUecKyro MO/IeNb, pa3pemiaTh NpooieMy Kak
Ha OCHOBE HMEIOIIMXCA 3HAHMK 00 DJJICKTPOMATHUTHBIX SBJICHHUSX C HCIOJb30BaHUEM
MaTeMaTHUYeCKOTo afnmnapara, Tak U P MOMOIIU METOAO0B OLICHKH.

J1eMeHTDI TCOPHUHU OTHOCUTEJIBbHOCTH
BEIIYCKHUK HAYYHTCS .

-J1aBaTh ONpe/eICHUs MOHATHAM: COOCTBEHHOE BpeMsl, SHEPIHsl [TOKOS TeNa;

- (hopmyHMpoBaTH MOCTYIATHI CHEIHMATBHON TEOPUN OTHOCUTEIBHOCTH U CIIEJCTBUS U3 HUX;
YCIIOBUS, IPU KOTOPBIX MPOUCXOANUT aHHUTUJIALMS U POKICHHUE Napbl YaCTHULL;

- JIeN1aTh BBIBOJI, YTO CKOPOCTh CBETAa — MAKCUMAaJIbHO BO3MOKHAsl CKOPOCTh PAaCIpPOCTPAHEHUS
J11000T0 B3aUMOACHCTBUS;

- 00BACHATH AP (PEKT 3aMeITIEHHSI BpPEMEHH, ONIPENIEsITh COOCTBEHHOE BPEMsI, BpEMS B Pa3HBIX
MHEPIHUAIBHBIX CUCTEMAaX 0TCUYETa, OJJHOBPEMEHHOCTh COOBITHIA;

- NPUMEHSATDH PENATUBUCTCKUN 3aKOH CIIOXKEHHS CKOPOCTEH AJIsl peleHUs] MPAaKTUYECKUX 3a/1a4.

KBanTOBBIC fIBJICHUSA

BLIYCKHUK HAYYUTCS:

-pacno3HaBaTh KBAHTOBbIE SIBJICHHSI U OOBACHATH Ha OCHOBE MMEIOUIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WM YCJIOBHS IIPOTEKAaHUs OTUX SBJICHUW: €CTECTBEHHAss M HCKYCCTBCHHAas
pPalMOaKTUBHOCTh, O-, - W Y-U3JIy4EHHUS, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTPa H3ITy4EHUS
aToMa;



- ONHUCHIBATh M3y4YCHHbIE KBAHTOBBIEC SIBIICHUS, MCIONB3Ys (U3NYECKHE BEITMYMHBI: MacCCOBOE
YUCII0, 3apsI0BOE YMCIIO, IIEpUO]] HOodypacnaaa, F3Heprus (pOTOHOB; MPHU ONUCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, HX O0003HAUYE€HUS W EAMHUIIBI
U3MEpPEHUs; HAXOIUTh (POPMYIIbI, CBS3BIBAIONINE AAHHYIO (PM3MUECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaY€HUE (PU3NYECKON BETUUHHBI;

- aQHAIM3UPOBATh KBAHTOBBIC SIBJICHHSI, UCTONB3YS (PU3MUECKHE 3aKOHBI M IMOCTYJATHI: 3aKOH
COXpAaHEHUS DSHEPruu, 3aKOH COXPAHEHUSA DJJEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHHS
MacCOBOI'O YHCJAa, 3aKOHOMEPHOCTH H3JIYYCHHs W TOTJIOUNIEHUS CBETa aTOMOM, MpPU 3TOM
pa3InyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BBIPAKECHUE;

- pasjin4aTb OCHOBHBIC NPHU3HAKHU HHaHeTapHOﬁ MOJCIIN aToMa, HyKJ'IOHHOfI MOACIN aTOMHOI'O
sapa,

- INPUBOJUTH INIPUMEPHI NPOSABJICHHUS B IMPUPOAE U IPAKTUYECKOrO HCIIOIb30BAHMS
PagOAKTUBHOCTH, SIACPHBIX U TEPMOSACPHBIX PEAKIUH, CIEKTPAIIBHOTO AHAJINA3A.

BEIYCKHUK HOIYYUT BO3MOKHOCTh HAYUUTHCH:

- HCIIOJIb30BATh MOJyYEHHBIE 3HAHMS B TMOBCEIHEBHON KU3HU MpU 0oOpallleHnu ¢ npudopamu u
TEXHUYECKUMHU YCTPONUCTBAMU (CUETYMK MOHU3UPYIOUIMX YaCTHL, TO3UMETP), JUIsl COXpaHEHUs
3I0POBBS U COOJIIOACHHS HOPM SKOJIOTUYECKOTr0 TIOBEIEHHS B OKpYXKaIoLIel cpele;

- COOTHOCHUTD S3HCPTHUIO CBA3U ATOMHBIX ANCP C [[eq)eKTOM MAacCCHhI;

-IIPUBOAXUTL IIPUMCPHBI BIUAHUA PAJTHOAKTHUBHBIX I/ISHy‘leHI/Iﬁ Ha JXKHUBBIC OpPraHU3MBbl; IIOHUMATb
MMPUHIUIT JeHCTBUSA AO3HUMETPA U PA3JINYaTh YCJIIOBUA €0 UCITIOJIB30BAHUAA,

- IIOHMMAaTh JKOJIOTMYECKHE IPOOJIEMbl, BO3HUKAIOUIME IIPU MCIOJIB30BAaHUM ATOMHBIX
3JIEKTPOCTAHLUI, U ITyTH PELEHHsI 3TUX MPOOJIEeM, IEPCIIEKTUBbI UCIIOJIb30BAaHUs YIIPABISEMOI0
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHTBI acTpopu3nKn

BEITYCKHHUK HAYYHUTCS:

- YKa3bIBaTh Ha3BaHUA 1iaHeT COJHEYHOM CUCTEMBI; pa3inuyaTh OCHOBHBIC IPU3HAKH CYTOYHOTO
BpaleHus 3Be31HOTO HeOa, nBrkeHus JIyHbl, CoNHIIA U TIITAaHET OTHOCUTEHHO 3BE3I;

-[IOHUMATh Pa3IUYUsI MEXKAY TeIMOLEHTPUUECKON 1 FeOLIEHTPUUECKON CCTEMaMU MUPa;

BBIHVCKHI/IK IOJYYHUT BO3MOXKXHOCTh HAYUHUTHCA.

-yKa3bIBaTh OOIIME CBOMCTBA M OTINYHS IUTAHET 36MHOM IPYIIIbI M [JIAHET-TUTaHTOB; MAJIbIX TEJl
CoJyiHEYHOIM CHCTEMBbl M OOJBIIMX IUIAHET; TOJIB30BAaThCS KAapPTOH 3BE3JAHOTO Heba mpu
HAOJIIOIEHUAX 3BE3IHOTO Heba;

- pa3nu4aTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3[ (pa3mep, LBET, TEMIEpaTypa) COOTHOCUTH IIBET
3BE3/IbI C €€ TEMIEPATYPON;

- pa3nnanL THUIIOTEC3BI O HpOI/ICXO)KI[eHI/II/I COJIHC‘-IHOfI CUCTCMBI.
2. Conep:xxanue Kypca y4yeOHoro npeamera «®@uznka»
10 xkiaace

PDu3nKa M eCTeCTBEHHO — HAYYHBII MeTOJ O3HAHUS.
®dusnka-Hayka o nmpupoje. HayuHble MeTOABI IO3HAHMS OKPYKAKOLIETO MHPA M UX
OTJIMYUSA OT JIPYTHX METOJX Omno3HaHuA. Poib 3KCIIEpUMEHTa U TEOPUU B IIPOLIECCE



MO3HAaHUS TpUpoAbl. MozenupoBanue (PU3NUYECKUX SBJICHUH W mporieccoB. HaydHbie
TUTIOTE3bI.
duznueckre 3aKoHbl. DU3MYECKHE TEOpUHU. ['paHUIBI MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB W Teopuil. OCHOBHBIE 3JIEMEHTHl (hU3NYECKON KapTUHBI Mupa. [lpuHimn
COOTBETCTBHUSI.

KJIACCHYECKASA MEXAHUKA
OcHoBanue kiaccuueckoil Mexanuku. Kraccuueckass mexanuka —@yHAaMeHTaIbHas
¢usnyeckass teopus. MexaHudeckoe aBrkeHHE. OCHOBHBIC TOHSTHS KIACCHUECKOMN
MEXaHUKH: IIyTh U  [EpEeMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca, CuJja.
W neanu3upoBaHHbIe O0BEKTHI (PH3HKH.
Snpo knaccuueckoil MexaHuUKHM. 3akoHbl HbroToHa. 3aKOH  BCEMUPHOTO TATOTEHHS.
[IpuHiMn He3aBUCUMOCTH JeUCTBUA Ccuil. [IpuHuun otHocuTenbHOCTH [Manumnes. 3aKoH
COXpaHEHUs WMIYJbCa. 3aKOH COXpPAaHEHUs MeXaHuueckol sHepruu. CreacTBus
Kjaccuuecko MexaHuku. HebGecnass mexanumka. bamnmucrtuka. OcBoeHue kocmoca.
I'paHuLIBI IPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKHU.
PaBHOBecue abcomoTHO TBepAbix Ten PaBHoBecue Ten. IlepBoe yciioBue paBHOBECHS
TBepaoro Tesna. MomeHT cuiibl. BTopoe ycinoBue paBHOBECHS TBEPAOIO Teja
OJI A€HCTBUEM ITOCTOSIHHOU CHJIBI.
JlabopaTtopHblie padoThI:
1. N3mepenue yckopeHus CBOOOTHOTO MaACHHUS.
2.HccnenoBanue IBIKEHUS Tella IO OKPYKHOCTH TIOJ] ICUCTBUEM CHIT TSKECTH U YIIPYTOCTH.
4 VccnenoBanue yrnpyroro v He yIpyroro CTOJIKHOBEHUH Tell.
5. M3yuyenue 3aKkoHa COXpAHEHHS MEXAaHUYECKON SHEPTUU MPU IEHCTBUM HA TETO CHJI
TSYKECTU U YIPYTOCTH.
6. CpaBHeHUE pabOTHI CUIIBI C U3MEHEHNEM KUHETHUECKON SHEPTHUHU Tela.

MOJIEKYJIAPHAAD®U3IUKA
OCHOBBI MOJIEKY IS PHO-KHUHETHYECKOI TEOPHH CTPOCHHS BellecTBa

Monexynspao-kuneruueckas teopuss (MKT) crpoenus BemiectBa M €€ SKCIEPUMEHTAJIbHbBIC
JI0Ka3aTenbcTBa. AOCONIOTHAs TeMIleparypa Kak Mepa CpeaHed KHHETHMYECKOW OJHEpruu
TEIUIOBOTO JBVKCHMS YACTHILl BellecTBa. Mozenp naeanbHoro rasa. /laBinenue rasa. Y paBHeHue
COCTOSIHUSI WJeaJIbHOTO rasa. YpaBHeHue MenpeneeBa—Kianeiipona. ArperatHble COCTOSTHHS
BemlecTBa. Mojenb crpoenust kuakocreil. BHyrpenHnss sHeprus. PaGora u Temnonepenaya kak
crocoObl M3MEHEeHUs BHYTpeHHel sHeprun. Ilepsblii 3akoH TepmoaumHamuku. HeoOpatumocTh
TEIUIOBBIX ITpoueccoB. [IpuHIMIBI 1EHCTBHS TEIUIOBBIX MAIIMH.

OcHOBHbIE IOHATHS M 3aKOHBI TEPMOAUNHAMHUKHU

MonexynspHo-kunetnueckast teopusi (MKT) cTpoenus BemecTBa U €€ SKCIEpHUMEHTaJIbHbIE
JI0Ka3aTenbcTBa. AOCONIOTHAs TeMIleparypa Kak Mepa CpeaHed KHHETHYECKOW »HEpruu
TEIUIOBOTO JIBM>KEHUS YacTHIl BellecTBa. Moenb naeanbHOro raza. Jlapienue rasa. Y paBHeHUE
COCTOSIHUSI WJEAJIbHOTO rasa. YpaBHeHue MenpeneeBa—Knanelipona. ArperatHble COCTOSTHHS
BeulecTBa. Mojienb cTpoeHus xujkocteil. BHyTpennsist sneprus. Pabora u Teruonepenaya Kak
crocoObl U3MEHEeHUs BHYTpeHHel sHepruu. IlepBblii 3akoH TepmoauHamuku. HeoOpatumocTh
TEIUIOBBIX MpoueccoB. [IpuHIMNBI AeHCTBUS TEIUIOBBIX MaIIHH.

JlabopaTopHblepadoThI:

1.M3mepeHne OTHOCUTENHHOM BJIIAXKHOCTH BO3TyXa.

2. N3yueHune ypaBHEHUsI COCTOSIHUS UICAIBHOTO ra3a.

CBolicTBa TBepPAbIX TeJI U )KUAKOCTeH

CrpoeHue TBEpJOro KpuUCTaUIM4YecKOoro Tena. Kpucraminueckass pemietka. Tumbl
KpUCTAJUIMUECKUX  pemieTok. [lonmukpucramn W MOHOKpUCTAI.  AHH30TPONHUA
kpuctamioB. Jledbopmanus TtBepgoro Tena. Bunmbl  gedopmarnuu. MexaHUYecKoe
HanpspkeHue. 3akoHl'yka. Ilpemen mpouHoctu. 3amac MPOYHOCTH. YYET MPOYHOCTH



MaTepuaoB B TEXHHUKE.
MexaHnuueckue CBONCTBAa TBEPABIX TEN: YINPYrocTh, MNPOYHOCTh, IUIACTHYHOCTD,
XpynKocTh. PeanbHbIl KpUCTaI. YTIpaBI€HUE MEXAHUYECKMMHU CBOMCTBAMH TBEPIBIX
ten. JKuakue KpucTauibl U UX IPUMEHEHUE.

AmopdHoe cocTtostHue TBepaoro tena. [lomumepsl. KoMmosuimonHabie MaTepranbl U UX
npuMeHeHnne. Hanomarepuasnsl 1 HAHOTEXHOJIOTHSL.

Mopens  xuakoro  coctostHus.  CBOMCTBA NOBEPXHOCTHOTO — CJHOSI  JKHMJIKOCTH.
[ToBepxHOCTHOE HaTsKeHUE )uAKocTed. CMaunBanue. KanuisipHOCTb.
JlabopaTopHbie padoThl

1.M3mepeHue yenbHOM TEIUIOTHI IJIaBJICHUS JIb/1a
2. Habmronenne o6pa3oBaHusi KPUCTAJLIOB.
3.M3mepenune moBepXHOCTHOTO HATSHKEHUS YKUIKOCTH.

IJIEKTPOAUHAMUKA

Onektpuyeckoe Tmone. 3akoH Kymona. IIpoBOmHWMKHM, TOJYNPOBOAHUKH W JAUDJICKTPUKH.
Konpnencarop.

JlaGopaTropnas pabora
1. N3mepenue 35eKTpruyecKkoi EMKOCTH KOHJIEHCATOPA.
IHoBTOpenue.Pe3eps.

11 kiaacc

IJIEKTPOIUHAMUKA

IHoCTOAHHBINIIEKTPUYECKHUIHTOK

HcTopuueckre MpeArnochUIKA YYEHHs] O TIIOCTOSHHOM 3JIEKTPUYECKOM TOKE. Y CJIOBHS
CYLIECTBOBaHMS 3JIEKTPUUYECKOr0 TOKA. IIOCTOSHHBIN 37EKTPUUECKUN TOK. DJIEKTPOABHIKYILIAS
cuna. 3akoH Owma an8 HOJHOM Henu. DJIEeKTPUYECKHE LENU C I0CJIEJOBaTeIbHbIM U
HapajjielibHbIM COEAMHEHUEM MpPOBOJHHUKOB. IlpuMeHeHHe 3aKOHOB IIOCTOSHHOIO TOKa.
IIpumenenune 3JIEKTPOIPOBOJHOCTU JKUJIKOCTH. IIpumeHeHne
BaKyyMHBIXIIpHOOpOB.I [puMeHeHnera3oBrIXpa3psioB. DNEKTPUUECKUT TOK B IPOBOJHHKAX,
AJIEKTPOJINTAX, OJYIPOBOJIHUKAX, ra3ax U Bakyyme. CBEpXIIPOBOIUMOCTb.

JlaGopaTopHblepadoOThI:

1. OJ1C 1 BHYyTpEeHHEE CONPOTUBIICHUSI UICTOYHUKA TOKA.
2. Omnpenenenue IeMEHTapHOro 3apsija.
3. N3mepenue 31eKTpuyecKoro COpOTUBIICHUS C IOMOIIBI0O OMMETpA.

B3aumocBsA3b3/1eKTPHYECKOTOUMATHUTHOTOMOJIeH

MaruutHoe mnosne. BekTtop MarHMUTHOM WMHAYKUMH. JIMHUM MAarHUTHOM MHAYKIHWH.
MarnutHoe noje Toka. J[elicTBUe MarHUTHOIO I10JI Ha IPOBOJHUK C TOKOM. [lelicTBue
MarHuTHOTO TMOJs Ha JABWXKYIIHECH 3apspKeHHble dYacTulpl. [lpuHnunm aeictBus
AIIEKTPOU3MEPUTETHHBIX TPHOOPOB. SIBIICHNE PJIEKTPOMATrHUTHO WHAYKIIMA. MarHuTHBIN
notok. OJAC wuHAyKUMH. 3aKOH SJIEeKTpoMarHUTHON uHAykiuu. [IpaBuno Jlenna.
Buxpesoe anexktpuueckoe mnosie. UHIYKIMOHHBIN TOK B MPOBOJHUKAX ,JABUXKYIIUXCS B
MarHuTHOM noJjie. CamonHaykuusa. UHIyKTUBHOCTS.

JlabopaTopHbie padoThI



1. N3ydenue sBneHus 31€KTPOMarHUTHON UHAYKIINH.

JIeKTPOMATHUTHBICKO0J1e0AHNUSIMBOJIHBI

Mexanudeckue kojaebaHus. JIeKTpoMarHuTHeIe kKosebanus. KonebarenbHbIil KOHTYP.

OnexkTpoMarHuTHele BoNHBL. ®Dopmyna TomcoHa. BbIHYXJEHHbIE KONEOAHHUS W
PE30HAHC B JJIEKTpUYECKUX Lensx. [lepeMeHHbId 3neKkTpuueckuid TOK. Jlnama3zoHbl
AJIEKTPOMATHUTHBIX H3JIYYEHUH M HUX MpakTHueckoe MpuMeHeHue.PacnpocTtpanenue
Kojebanuii B ynpyrux cpemax. [lomepednsie W mpoaosibHbIe BOJHBL JlJIMHA BOJIHBEIL.
CKopocTh paclpoCTpaHEHHs BOJIHBL.3BYKOBBIE BOJIHBL. OTKpBITBIA KOJI€OATEIbHBIN
KOHTYp. OJIEKTPOMArHUTHbIE BOJHBL. M3imydeHue W TMpueM 3JIEKTPOMArHUTHBIX
BoJiH. [ [puniun pagunocssasu. Tenesunenue [llkana s3neKTpoOMarHUTHRIX BOJIH.

Onrtuka

['eomeTpuyeckas ontuka. 3aKOH IPSIMOJIMHEWMHOTO PACIIPOCTPAHEHHUS CBETA. 3AKOHBI OTPAKECHUS
cBera. [loctpoenue wu3o0pakeHHUsT B IIJIOCKOM 3€pKajie. 3aKOHbI IMPEIOMIICHUS CBETa.
AOCONIOTHBI ¥ OTHOCUTENBHBIN MOKA3aTeNn MPEeOMIICHU. SIBIeHHE MOTHOTO (BHYTPEHHETO)
oTpakeHus. Xon iydeit B mpusMe Tonkue nuH3bL. [locTpoeHue n3o0paxeHuss B COOMPAOIINX U
pacceuBarmMX JuH3ax. PopMyIIa JTUH3HL.

BonnoBasi ontuka. BosiHOBBIE cBoiicTBa cBeTa. CKOpOCTh CBETa B OJHOPOIHOM Cpele.
Hucrniepcust cBera. llomsipuzamust cBeToBeIX BoyiH. MHTepdepenmus cBera. KorepeHTHbIE
uctouHuku. J{udpakuus ceera. JJudpakiuonnas pemierka.

JlaGopaTopHbie padoThI
1. N3mepenue nokazarens MpeioMIICHUS BEIECTBA

OcHOBBI cHIEMAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
NHBapuaHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe. [[puHIMI OTHOCUTEIbHOCTH DWHINTEHA.
CBsI3b MacChl ¥ SHEPTUH CBOOOIHOM YaCTHUIIBI. DHEPTUs TOKOSI.

DJieMeHTbI KBAHTOBOM (pU3MKa

CgeroBble KBaHTBI. DoTodNEKTpUUecKUd 3P deKT U ero 3akoHbl. IlonsTre poTtoHa. YpaBHeHUEe
Oitamreiina s potodrddekra. laBinenue ceera. Xumudeckoe aeiicTBrue ceera. dotorpadusi.
Atomuas ¢usuka. Crtpoenue aroma. KBantoBble moctynatsl bopa. ['mmotesa ne Bpoitns.
KopnyckynsapHo-BonHOBOM — nyanusM. McmyckaHue U TOIVIOIIEHHWE  CBETa  aTOMOM.
HenpepsIBHBIN U TMHEHYATHIN CIIEKTPHI. JIa3epsl.
®usuka atomHoro sapa. CocraB sipa aroMa, M30TONBI. flepHbIE CWIbl. DJHEpPrus CBA3U
aTOMHBIX siziep, Ae(eKT Macchl. SaepHble peakunu. PannoakTuBHOCTh. 3aKOH pagHOaKTHBHOTO
pacrnana. [lenmenne u cuHTe3 siaep. fAnepHas sHepretuka. dusuka 3JIEMEHTAPHBIX YaCTHII.
CraTtucTuyecKkuil xapakTep NpoleccoB B MUKPOMHUpE. AHTUYACTHLIBI.

JlabopaTopHbie padoThI
1. Nzyuenue dpotodrddexra

2. HabGmroienre mMHEHYaThIX CIICKTPOB.
AcTpodusnka

Conneynas cucrema CoBpeMEHHbIE MPEJCTaBICHNUS O MPOUCXO0XKJIEHUU U 3Boonuu ConHIa U
3Be3n. Kiaccuduxanus 3se3a. 3Be3/bl 1 UCTOUHUKY MX 3Hepruu.l'anaktuka. [Ipencrasnenue o
CTpoeHnu ® HBomonuu Bcenennoii. 3akonsl Xabma. IlpumenseMocTh 3aKOHOB (M3WKU IS
00BSICHEHUS IPUPOJIbI HEOECHBIX TEJI.



O06o0marniee nopropenue. Peseps

3.TemaTn4eckoe IIAHHPOBAHHE
10 -11 kuacc (2 yaca B HeeJI10)

Ne KonnuecTtBO yacoB
Ha3zBanue pasaena

1. @du3uKa M eCTeCTBEHHO — HAYYHbI MeToxq 1
MO3HAHMSL.

2 Kinaccnueckass MexaHHKA 224

3 Mouekyasipuas ¢puszuka (B TOM 4HCIIE: 34 4.

OCHOBBI ~ MOJIEKYJISIPHO-KUHETHYECKOH  TEOpPUH
cTpoeHus BemiecTna (3 u)

OcCHOBHbBIE TOHATHSL W 3aKOHBI TEPMOIAMHAMMKH
(6 )

Coiicta razoB (17 u)

CBolicTBa TBEPABIX TEJ U JKUIKOCTEH (8 1)

4 DneKkTpoAMHaAMUKA(B TOM quCIe 11
«2nekrpoctatika» (11 1)

5 Oo6o0maruee nopTopenue Pezeps. 2
Hroro 3a kypce 10 kiacca 70

1 DJIEKTPOAMHAMMKA: 39

[TocTostHHBIN neKTpUYecKuid TOK (1249);
B3anMocBsSI3p  3NIEKTPUYECKOTO W MarHUTHOTO
nosiei(84);

DNeKTpOMarHUTHbIE KOJIeOaHUs U BOJHHI (74);
Ornruka (74);

OCHOBBI cClEIUANTBHOW TEOPUU OTHOCUTEIHHOCTH
(59)

2 DJIeMeHTbI KBAHTOBOM (PM3MKH: 20
doTtoapdexr (5u);

Crtpoenue atoma (54);
AtomHoe sapo (10 u)

3 AcTpodusuka 8

4 O6o6maromee noBropenue Peseps. 1

Hroro 3a kype 11 kiaacca 68




TeMaTuuyeckoe MIIAHNPOBaAHHE
10-11 kamace
(1 yac B HeeJ110)

Ne
Ha3Banue pa3gena

KonnuectBO yacoB

1. ®usuka u €CTECTBEHHO — HAYYHBI METO/I IIO3HAHMUS.
2. Kitaccuueckas MmexaHuka

13

3.MonexymsipHast pu3uKa (B TOM YHCIIE:
3.10CHOBBI MOJIEKYJISAPHO-KMHETUYECKON TEOPUM CTPOCHUS

Beniectna (1 u)

3.2 OcHOBHBIC TIOHATHS ¥ 3aKOHBI TEPMOIUHAMUKH (3 )
3.3 Cgoiicta ra3os (8 4)

3.4 CBoiicTBa TBEpABIX TeN U XKuAKocTel (5 u)

17

4 DnexTpoIMHaMHUKa(B TOM YHciie « DJIEKTPOCTaTUKaAY (4 )

5. Peseps. [ToBTopenue

Hroro3a xypce 10 kiacca

35

1. DnexTpoaMHAMUKA:

D)IToCTOSHHBIN 3JEKTPUIECKUi TOK (69);

2)B3auMoCBsI3b JIEKTPUIECKOTO U MAaTHUTHOTO MOJei(44);
3) DAeKTpOMarHuTHEIE KoJieOaHus U BOJIHEI (34);

4) Ontuka (3u);

4) OCHOBBI CHICHUAITBHOM TEOPUU OTHOCUTEILHOCTH (34)

19

2. DIIEMEHTHI KBAaHTOBOU (PU3UKH:
1)DoTtoaddext (3u9);

2) Ctpoenue atoma (249);
3)AtoMHoe sapo (5 u)

10

3. Actpodusuka

4. Pezeps. O60011ato1iee mMoBTOPEHNUE

Hroro 3a kypce 11 kaacca

34




