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IHosicHUTEIbLHAA 3ANMUCKA

Cmamyc OoKymenma

Padouasi nporpamma no ¢pu3MKe cOCTaB/JIeHA B COOTBeTCTBHU ¢ PDeepajbLHBIM rocy1apCcTBEHHBIM 00pPa30BaTe/bHbIM cTaHAapToM: «DPu3uka» 7-9 Kiaaceol
(0a30BbIii ypoBeHb) M MPUMEPHBIX MPOrpamMM Mo y4eOHbIM npeameram. @usuka. 7 — 9 kiaaccel: npoekt. — M. : IlpocBemenue, 2018. — 48 ¢. — (CtanaapTsl
BTOPOT0 NMOKOJIEHHsI). , HA OCHOBe padoyux mporpamMm no ¢pusuke. 7 — 11 kiaaccer / Ilog pea. M.JI. KopueBuu. — M. : HJIEKCA, 2019. , Ha 0cHOBe aBTOPCKOii
nporpammsbl A.B.Ilepbimkuna, E.M. I'yTHuK, ¢ yueToM TpeOoBaHuii I'ocynapcTBeHHOro 00pa3oBaTe/JbHOI0 CTAHAAPTA BTOPOTo NMOKoJeHHA. Peanusanus
00pa3oBaTeJbHBIX NPOrPaMM eCTeCTBEHHOHAYYHOH M TeXHOJOrH4YeCcKOi HampaBJIeHHOCTel o ¢pu3nke ¢ MCHoIb30BaHneM o0opynoBanus neHTpa « TOUYKA
POCTA»7-11 kanaccsl/MuHucTepcTBO npocBemenns Poccniickoii @enepanun/,2021r.

[Iporpamma COOTBETCTBYET 00pa30BaTCILHOMY MUHHMYMY COJICP)KaHUSI OCHOBHBIX 00pa30BaTENIbHBIX MPOrPaMM U TPEOOBAHUSAM K YPOBHIO TIOJATOTOBKH YJaluXcs,
103BOJIsIET paboTaTh Oe3 meperpys3ok B Kilacce ¢ AEThbMU Pa3HOTO ypoBHS oOyuyeHus U uHTepeca K ¢usuxe. OHa M03BOJSAET CHOPMHUPOBATH y yUAIIUXCS OCHOBHON
IIKOJIBI JOCTATOYHO ITUPOKOE MIpeICTaBIeHNe 0 Pr3ndeckoil kapTuHe Mupa. Pabodas mporpamma paszpaboTaHa ¢ yuérom "Touka pocTa'.

Pabouas mporpamMma KOHKpPETHU3UPYET COACp KaHHE NPEeAMETHBIX TeM 00pa30BaTeNIbHOIO CTAHAApTa U JAeT pacHpeAcieHue yuyeOHBIX 4acoB IO pas3zaenaM Kypca 7
KJlacca C y4eTOM MEX IMPEAMETHBIX CBsI3€i, BO3PACTHBIX OCOOCHHOCTEH yUaluxcs, OnpenenseT MUHIMAaIbHbIA HA0Op ONBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B Ki1acce
1 Ta0OPaTOPHBIX, BHIMOJHAEMBIX YUAITUMHCS.

Pabouas npocpamma gvinonnsaem 06e 0CHO8HbIE DYHKYUU:

o HNudopmannonno-meroguyeckasi pyHKIMs MO3BOISET MOIYYUTh TPEICTABICHHE O IEISX, COACPKAHUU, OOIIEeH CTpaTeruu 00y4eHus], BOCIIUTAHUS 1
Pa3BUTHS YJalIUXCsl CpeJCTBaMH yueOHOro nmpeaMera (hu3nka.
o OpraHu3anMoOHHO-TUIAHUPYIOLIAs PYHKIMS [TPEyCMaTPUBAET BBIICIICHUE ITANOB 00yUYeHHUsI, CTPYKTYPHPOBaHHE yueOHOT0 MaTepraia, onpe/ieieHue ero

KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX XAPAKTCPUCTUK HA KAXKJIOM U3 3TAIIOB, B TOM YHUCJIC AJId COACPIKATCIIBHOI'O HAITIOJTHCHUA HpOMe)KYTOqHOﬁ aTTeCTAllUU YUalIUuXCHd

[~

Oowaa xapakmepucmuka y4edHo20 npeomema

du3mKa Kak HayKa 0 Hanboee o0IMMX 3aKOHAX TPUPO/IBI, BRICTYIIAs B KAUECTBE YI€OHOTO IPEeMETa B IIKOJIE, BHOCHUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00
okpy>katomeM mMupe. OHa pacKpbIBaeT POJIb HAYKHM B SKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTHH OOILECTBA, CIOCOOCTBYET (YOPMHUPOBAHUIO COBPEMEHHOTIO HAYYHOTO
MHUPOBO33PEHHS.

I'ymanuTapHoe 3HaueHHE (QHU3MKH KaK COCTaBHOM 4acTH OOIEro oOpa3oBaHUsl COCTOMT B TOM, YTO OHA BOOPY’KAeT IIKOJBHUKA HAyYHBIM METOJOM IO3HAHUS,
TTO3BOJISFOLITUM TTOJTy9aTh OOBEKTHBHBIE 3HAHHS 00 OKPY>KafOIIEeM MHpE.

3HaHue PU3NUECKUX 3aKOHOB HEOOXO0ANMO JJIsl U3yUCHUSI XUMUH, Onoiorun, huzndeckoit reorpadpun, rexuomnorun, ObXK.
[Ipu cocrtaBneHnn naHHON paboyell MHporpaMMbl YYTEHBI peKOMEHAauu MmuHUCTepcTBa 00pa3oBaHMs 00 YCHICHHH TNPaKTHYECKHH, SKCICPUMEHTAIBHON
HAaIpaBJIEHHOCTH NpenoiaBaHus (U3UKU U BKIIOUEHA BHEYPOUHasl JESITEIbHOCTb.
®dusnka B OCHOBHOH IIKOJIE U3Yy4aeTcs Ha YPOBHE PACCMOTPEHMS SIBIIEHHH NPUPO/bI, 3HAKOMCTBA ¢ OCHOBHBIMM 3aKOHaMU (PU3MKM U NPUMEHEHHEM 3THX 3aKOHOB B
TEXHHMKE U TOBCETHEBHON JKU3HU.



- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH yUalIuxcsi Ha OCHOBE TIepeaui UM 3HAHUH U OIbITa ITO3HABATEIBHOMN U TBOPUYECKOM ICITECITHHOCTH,
- MOHMMAaHWE YYAITUMUCS CMBICTIAa OCHOBHBIX HAYYHBIX TIOHSATHH U 3aKOHOB (PU3UKHU, B3aMMOCBSI3H MEX]y HUMH;
- opMHUpOBaHHE Y yUAITUXCA PECTABIECHUH 0 (PM3NIECKON KapTHHE MUPA.

m H m n /1] H aaad:

- 3HAKOMCTBO YUAIIUXCS C MEMOOOM HAYHUHO20 NO3HAHUL U MeMOoOamu Ucciedosanus 00bEKTOB U SBICHUH PUPO/IBI;
- MPUOOPETEHHE YYalMMKCS 3HAHUH O MEXaHUYECKUX, TEIUIOBBIX, SJEKTPOMATHUTHBIX W KBAHTOBBIX SIBICHUH, (PU3NUECKUX BEIMYMHAX, XapPAKTEPU3YIOUIHX 3TH
SIBJICHUS;

- (opMHpOBaHKE y yUAIIUXCS yMeHull Habaoo0amy IPUPOAHBIC SIBICHUS U 6bINOIHAMb ONbIMbL, Ta00paTOpHBIE PabOTHI H IKCHEPUMEHMATbHBLE UCCIe008AHUS C
WCTIOJIb30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB, UUPOKO NPUMEHAECMBIX 8 NPAKIMUYECKOU HCUSHU,

- OBJIAJICHHE YUYAITUMHCS TAKUMHU 0OWeHAYUHbIMU ROHAMUAMU, KaK TIPUPOIHOE SIBICHUE, SIMNUPULECKU YCIMAHOBGIEHHBIU (hakm, npobaema, meopemuyeckuil 661600,
pe3yIbmam dKCHePUMEHMAIbHOU NPOBEPKU

- MOHMMaHKe yYalUMHUCS OTIMYMI HAyYHBIX JaHHBIX OT HEMPOBEPEHHOH HH(OPMAILINH, IECHHOCTU HAYKHU Y0061emE0petss Oblmosblx , NPOU3B0OHIX U KYIbMYPHbIX
nompebHocmell 4eioseKa

OcHamienue ans u3ydeHus (usuku B pamkax «TOYKHM pocTa» MPENCTaBICHO B BHJC OOOPYAOBaHHS JUIsl JEMOHCTPAIIMOHHBIX OIBITOB U
000pyI0BaHus [ JTA0OPATOPHBIX PA0OT U YUCHHUYECKUX OIIBITOB.

JlemoHcTpannoHHoe 000pyIOBaHNEe 00eCrieunBaeT BO3MOXKHOCTh HAOMIOACHHS OOJBITMHCTBA M3YYaeMbIX SBIIEHUH, MPOIIECCOB M 3aKOHOB. JTO
BO3MOJXHO IIPpU ONTUMAJIBHOM COYCTAHUHW aHAJIOTOBBIX U III/I(l)pOBI)IX CpCaAcCTB Ha6J'II-O)I€HI/I$[, aHaJInu3a I/ISMCpI/ITeHBHOI\/JI I/IH(i)OpMaHI/II/I. EcTb BO3MOXHOCTE
JEMOHCTPALIMHU KIIACCUYECKUX IEMOHCTPALIMOHHBIX IKCIIEPUMEHTOB: MajJieHue Tell B TpyOke HproToHa, TeMoHcTpalius JeiHCTBUS aTMOC(EPHOTO JIaBICHHUS,
3akoHa [lackans, u3MeHeHus: 00beMa TeJl MPU HarpeBaHUM (OXJIAXKIACHUH), TPUTSKEHUST MOJIeKylI U T.J1. Habop mo snexTpocTaTuke 1aeT BO3MOKHOCTh
JEMOHCTpPAIIMK SJICKTPU3AINH TeJ, 3aKOHA COXPAaHEHUS 3apsja, JUHHUM HAMPsSHKeHHOCTH JIEKTPHUECKOTO TOJS U T.J. M MOXET MCIOIb30BaThCA KaK 8
KJIacce MpH U3YYECHUH DIIEKTPOMAarHUTHBIX sSIBJICHUH, Tak U B 10 Ki1acce nmpu U3y4eHUH SJIEKTPOCTATHKH.

Opnako peanu3ainus AeITeIbHOCTHOTO MOAX0Aa B 00y4YeHUH (PU3HKE TMEPEHOCHUT aKIEHT C JJIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTa Ha YICHUYECKUN.
HaanMep, II0 MEXAHHUKE MHCCICOJOBAHUEC KHHEMATUYCCKUX 3aKOHOMepHOCTeﬁ, 3aKOHOB JWHaAMHKH, KOJIEOATENBHBIX HBI/I}KGHI/Iﬁ IEPEHCCECHO B
YUEHUYECKUH IKCIIEPUMEHT C COOTBETCTBYIOIIUM HabopoM oOopynoBaHus. [Ipu n3ydeHnun 31eKTPOAMHAMUKH JJaA00paTOPHOE 000OPYIOBAHHE TIO3BOISET
UCCIIEIOBATh HE TOJIBKO 3aKOHBI MIOCTOSTHHOTO TOKA, HO C MCIIOJIb30BaHHEM KOMITBIOTEPHOTO OCIHMIUIOTpada mo3BOJseT MPOHAOIIONATh U CCIIe10BATh
JNEKTPUYECKUE 1T MEePEMEHHOI0 TOKa, OJOK JIMOJOB MO3BOJISIET HCCIEAO0BATh BOJbTAMIIEPHBIC XapaKTEPUCTUKH AWOAa. Ilpu M3yuyeHUU ONTHKH
JabopaTopHOe 000pyIOBaHKE TIO3BOJISIET H3YYUTh 3aKOHBI TEOMETPUYECKON ONTHKH (ITPEJIOMIICHHE CBETA B MOMYIMIMHIPE ¥ IOTyICHUE H300paKSHHS B
JMH3aX) U MPOHAOIIOIaTh OCHOBHBIC SIBJICHHSI BOJTHOBOM ONTHKHU (MHTEp(EpEHIUs U MONIIpU3aIs), UCCIe0oBaTh TUPPAKINIO cBeTa (audpakinoHHas
pernieTka).

B cooTBeTcTBUU C MpeIMETHBIMH pe3yiabTaTaMu 00ydeHus (u3nke o0OpyJOBaHUE MAJS YUEHHUECKHUX OIBITOB O0ECIECUMBACT INPOBEICHHE
CJICAYIONINX THIIOB paboT, CrPYNIMPOBAHHBIX IO BUIaM JIETEILHOCTH, HE3aBUCHMO OT MX TeMaTHYECKOW MPHHAIIIC)KHOCTH:

1. TIpoBeneHne NPSMBIX H3MEpeHH (DU3MYECKHX BEIWYHMH (M3MEPEHHE Macchl, 00beMa KHIKOCTH, TEMIIEPATyphl KHIKOCTH, CHJIBI, CHJIBI TOKA,
HaIpsKEHHUs) ¢ UCTIOJIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB.



2. [IpoBepka 3aJaHHBIX MPEANONOKEHUH (TMpsAMble U3MEpeHUs (PU3NUECKUX BEIMYMH U CPAaBHEHUE 3a/laHHBIX COOTHOIICHUN Mexay HUMH). Hanpumep:
IPOBEpKA YCIIOBHH IUIaBaHHs TeJl, YCIOBUH PAaBHOBECHs pbluara U OJIOKOB, 3aKOHOMEPHOCTEH IOCIENIOBATEIbHOIO W MapauIeIbHOTO COCAMHEHUS
IIPOBOJIHUKOB U T. 1.

3. PacueT 1o moiy4eHHbIM pe3yJbTaTaM MPSMBIX H3MEPEHHUI 3aBUCMOTO OT HUX ITapaMeTpa.

Hanpumep: yckopeHue Tena mpu paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJeHUs, >KECTKOCTh MPYKHUHBI, KO(P(OHUIMEHT TPEHUs
CKOJIbJKEHUS, MeXaHuveckasi paboTa U MOIIHOCTh U T. .

4. Habmonenue siBICHUN U TIOCTAHOBKA OTBITOB (Ha KAYECTBEHHOM YPOBHE) IO OOHAPYKEHUIO (PaKTOPOB, BIMSIOIIMX HA IPOTEKAHNE JAHHBIX SIBICHU M.
Hanpumep: npsamonuHeiiHoe pacpocTpaHEHHE CBETa, AUCIIEPCHS CBETA; U3YyUeHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U T. II.

5. HccnenoBaHue 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYTrOil C MpEeACTaBICHHWEM pE3yJbTaTOB B BHJE Ipaduka M pacyera MCKOMOTO
napameTrpa. Hampumep: 3aBUCUMOCTH NyTH PaBHOMEPHO IBUIKYILETOCS Tejda OT BPEMEHU [BHMXKEHMS Tela; CUJIbl TPEHUS CKOJIBKEHHS OT CHIIbI
HOPMAaJILHOTO JIaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN COTPUKOCHOBEHHUS TEIT; CHIIBI Y PYTOCTH
OT YAJUHEHUS MPY>KUHBI; BHITAIKUBAIOLICH CUIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U OT IJIOTHOCTH XKHUAKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTH
TeNa, OT INIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO U T.1.

HJIaHI/IpyeMl)Ie pe3yJabTaTbl 0CBOCHHUA yqeﬁnoro npeamera «Puzuxa»

./Iulmocmubtepezyﬂbmambl:

1) BocmUTaHWE POCCUHCKON TPaKIAHCKOI MICHTHYHOCTH: MATPUOTHU3MA, YBaKeHUsI K OTeYeCTBY, MPOILIOE H HACTOSIIEe MHOTOHAITMOHAILHOTO
Hapona Poccuu; ocozHaHue cBoel STHUYECKON MPUHAIEKHOCTH, 3HAHUE UCTOPUH, S3bIKa, KYJIBTYphl CBOETO HApOJia, CBOETO Kpasi, OCHOB KYJIbTYPHOI'O
Hacjcauda HapOod0B Poccun n YCJIOBCYCCTBA, YCBOCHUC T'YMAHUCTHYCCKUX, ACMOKPATUUYCCKUX W TPAAUIIUOHHBIX HGHHOCTeﬁ MHOI'OHaIlMOHaJIBHOI'O
poccHiickoro o0IecTBa; BOCIMTaHUE YyBCTBA OTBETCTBEHHOCTH U J1oira nepes PonuHoi;

2) hopmMupoBaHUEe OTBETCTBEHHOTO OTHOIICHHUS K YICHHUIO, TOTOBHOCTH M CITIOCOOHOCTH O0YYAIOIINXCS K CAMOPa3BUTHIO M CAMOOOPA30BaHHIO Ha
OCHOBE MOTHUBAIMU K OOYYEHHIO U MMO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JalibHEHIIeH HHANBUIYAIbHOW TpaeKTOpUH 0O0pa3oBaHus Ha 0aze
OPUEHTUPOBKHU B Mupe npodeccuil U npodecCUOHATbHBIX MPEANOYTEHUHM, ¢ YYETOM yCTOMYMBBIX IO3HABATEIbHBIX MHTEPECOB, a TAK)KE€ HAa OCHOBE
(GopMHUPOBaHUS YBaXXUTEILHOTO OTHOLIEHUS K TPYy, Pa3BUTHS OIBITA YYaCTHsI B COL[MAIBHO 3HAUUMOM TPY/JIE;

3) popMupoBaHUE IETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOH MpPAKTHKH,
YUHUTHIBAIOIIETO COIHATIBHOE, KYITbTYpHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) popMupoBaHUE OCO3HAHHOTO, YBKUTEIBHOTO M JOOPOKENATEIBHOTO OTHOIICHMS K JPYTOMY YEJIOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO,
KYJIbTYype, fA3bIKYy, BEpe, IPAKJAHCKOW MO3HUINH, K UCTOPUH, KYJIbTYpE, PEJINTUHU, TPAIAULIHIM, S3bIKaM, LIEHHOCTAM HapoaoB Poccum u HapoaoB mMupa;
TOTOBHOCTH U CIIOCOOHOCTHU BECTHU JUAJIOT C PYTUMH JIIOABMH U JOCTUTaTh B HEM B3aMMOIIOHMMAaHUS;

5) ocBOEHHE COIMAIBHBIX HOPM, NMPABWJI TOBEICHHS, poJied U (OPM COIHMAIBHOW KM3HM B IpyIIax M COOOIIECTBAaX, BKIIOYAs B3POCIbIE U
COLMAJIbHBIE COOOIIECTBA; y4yacTHE B IIKOJHLHOM CaMOYIPABICHWU M OOIIECTBEHHOHM KM3HM B IpelesiaX BO3PACTHBIX KOMIIETEHIMH C y4ETOM
PErHOHAJIbHBIX, 9THOKYJIBTYPHBIX, COMUAJIBHBIX 1 SKOHOMHWYCCKUX OCO6CHHOCTGI>’I;

6) pa3BUTHE MOPAILHOTO CO3HAHUS M KOMIIETCHTHOCTH B PEIICHHH MOPAIBHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMUpOBaHUE
HPABCTBEHHBIX YyBCTB M HPAaBCTBEHHOT'O IOBEJICHNS, OCOSHAHHOTO ¥ OTBETCTBEHHOT'O OTHOILICHHS K COOCTBEHHBIM HOCTYIIKAM;

7) opmupoBaHre KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHWH M COTPYIHHYECTBE CO CBEPCTHUKAMHM, JETBMHU CTApIIEr0 M MIIAJIICTO
BO3pacTa, B3pOCIBIMH B ITpoIiecce 00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOH, y4eOHO-NCCIeI0BaTEIECKON, TBOPUECKOM U APYTHUX BUIOB ACATEIHHOCTH;



8) dbopmupoBaHKEe IICHHOCTH 3JI0POBOIO M 0€30MacHOro 00pasa jKM3HH; YCBOCHHE MPaBHII WHAWBUIYAILHOTO M KOJUIEKTUBHOTO 0OE30M1aCHOIO
IIOBEJICHUS B YPE3BBIYANHBIX CUTYALMIX, YTPOXKAIOIIUX *KU3HU U 310POBBIO JIFOACH, IPAaBUII IIOBEICHKS HA TPAHCIIOPTE U Ha 10pOrax;

9) popmMHpoBaHUE OCHOB SKOJIOTHYECKOM KYJIBTYpbl COOTBETCTBYIOILICH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHE OIbITA
9KOJIOTUYECKHA OPUCHTUPOBAHHOHN pe()ICKCHBHO-OIICHOYHOM U MPAKTUYECKOW JEATEIBHOCTH B )KU3HEHHBIX CUTYAIUSX;

10) oco3HaHKe 3HAYCHHSI CEMbH B )KHU3HHU Y€JI0BEKa M 00IIECTBA, IPHUHATHE [ICHHOCTH CEMEUHOMN KU3HU, YBAKUTEILHOE U 3a00TIMBOE OTHOIICHUE
K WICHAM CBOCH CEMBbH;

11) pa3BuTHE 3CTETHUYECKOTO CO3HAHUS YePe3 OCBOCHHUE XYI0KECTBEHHOTO Hacaeausl Hapo10B Poccruu 1 Mupa, TBOPUECKOM AeSITeIbHOCTH
ACTETUYECKOTO XapaKTepa

MeTanpeaMeTHbIe pe3yJibTaThI

1) yMeHue caMOCTOSITENILHO ONPEICISITh eI CBOEr0 00y4YeHH s, CTaBUTh U (GOPMYIHUPOBATH /It ceOsl HOBBIC 3a]a4u B yu€0e U O3HABATEIBHON
JIeATEIIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECH! CBOEH NI0O3HABATEILHOM JCATEIBHOCTH;

2) yMEHUE CaMOCTOSITEIBHO IUIAHMPOBATh MNYTH JOCTHXKCHHUS LeJel, B TOM YHCIIC aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HauboOIee
3 PeKTUBHBIE CIIOCOOBI pelIeH s YIeOHBIX W TTO3HABATENLHBIX 33/1a4;

3) yMeHHEe COOTHOCUTH CBOM JICWCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBISATh KOHTPOIIb CBOCH JEATEIbHOCTH B IPOLIECCE JOCTUKCHHUS
pe3ysbTara, ONpeneNsaTh CIocoObl IEHCTBUN B paMKax MPEMJIOKEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTHUPOBATh CBOU JIEUCTBUS B COOTBETCTBUU C
MU3MEHSIOLIECNCS CUTYyalueH;

4) yMeHHUe OLICHUBATH MPABUIBHOCTH BBIMOIHEHUS yueOHOM 3a/1aui, COOCTBEHHBIC BO3MOXKHOCTH €€ PEeIlICHHS;

5) BiajieHue OCHOBAMHU CAMOKOHTPOJISI, CAMOOILICHKH, TIPHHSATHS PEIICHUI U OCYIIECTBICHHUS] OCO3HAHHOTO BBIOOpA B yIEOHOU M MO3HABATEIHHON
JIeATEIbHOCTH;

6) yMeHHUe OIpeessITh MOHSATHS, CO3/1aBaTh 00OOIICHNUS, YCTAHABIMBATh AHAIOTUH, KIIACCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOUPATH OCHOBAHHUSI
U KpUTEepUH Ui Kilaccu(uKaluy, yCTaHaBIMBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE pacCyKIEHUE, YMO3aKIt0UeHHe (MHAYKTUBHOE,
JIelyKTUBHOE U IO aHAJIOTHH) U JIeNIaTh BHIBOJIBI;

7) yMEHHUE CO3/1aBaTh, IPUMEHSTH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI JIJIs PEIICHHsI y4eOHBIX U ITO3HABATEIIbHBIX 33/1a4;

8) cMbICIOBOE UTEHHE;

9) yMeHHe OpraHM30BBIBaTh Y4€OHOE COTPYAHUYECCTBO U COBMECTHYIO JICATCIBHOCTh C YUUTEIEM M CBEPCTHHKAMH; pab0TaTh MHIAMBUAYAJIBLHO
U B IpylIe: HAaXOJUTh OOIlee pelleHHe M paszpemaTrb KOH(JIUKTHI Ha OCHOBE COIJIACOBAHMS MO3MLIMNH M Yy4yéTa HHTEpecoB; (OPMYIHUPOBATH,
apryMEHTHPOBAaTh U OTCTaWBaTh CBOE MHEHUE;

10) ymMeHne 0CO3HaHHO HMCIOJIB30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHHU C 33/1a4€ii KOMMYHHUKAIMH JUIS BBIPQKEHHUSI CBOUX YYBCTB, MBICICH H
NOTPEOHOCTEH; MIIAaHUPOBAHUS U PETYIISLUU CBOEH €ATEeIbHOCTH; BJIa/IeHUE YCTHOM U MMCHbMEHHOM pedblo, MOHOJIOTHYECKOW KOHTEKCTHOM Peublo;

11) ¢popmupoBanue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee MKT —
KOMIIETEHIINHN); pa3eumue MOmusayuu K 081a0eHUI0 Ky1bmypou aKmugHo20 NOIb306AHUS CTIOBAPAMU U OPY2UMU NOUCKOBLIMU CUCTNEMAMU,

12) ¢dopmupoBaHHE U pa3BUTHE DKOJOTUYECKOTO MBIILICHUS, YMEHUE NMPHMEHSTH €ro B IO3HABATEILHONH, KOMMYHHKATHBHOM, COLMABHOM
IPaKTUKE U MPO(HECCHOHAIBHOW OPUEHTAINH.

MertarnpeaMeTHbIe pe3yNbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOUIMMHUCS MEXKIPEIMETHBIC TMOHATUS U YHHMBEpCAJIbHBIC YUeOHbIE JECHCTBUS
(perynsTHBHBIE, T0O3HABATEIbHBIE, KOMMYHHKATHBHBIE).

MesxknpeaMeTHbie NOHATHSA



YcnoBueM popMUpOBaHUS MEKIIPEIMETHBIX IMOHITHH, HAIIPUMEP TaKUX KaK CUcTeMa, (haKT, 3aKOHOMEPHOCTh, (JEHOMEH, aHaJIN3, CHHTE3 SIBJISICTCS
OBJIJICHUE OOYYAIOUIMMHCS OCHOBAMHM YHTATEIbCKOM KOMIETEHLUH, MPHOOpPETEHHWE HABBHIKOB paboThl ¢ WHpOpManued, ydacTHe B MPOEKTHON
NeSITeJIbHOCTH. B OCHOBHOM IIKOJIE HA BCEX MPEIMETax MpPOJOJDKeHa padoTa 1o (JOPMUPOBAHHIO M PA3BUTHIO OCHOB YMTATEIbCKOH KOMIETEHIINH.
OOyuaromyecss OBIIAJACIOT YTEHUEM KaK CPEACTBOM OCYIIECTBICHHMS CBOMX IAbHEHMIIHMX IUIAHOB: MPOJOJDKEHHUS 00pa3oBaHMA W CaMOOOpa3OBaHMUS,
OCO3HAHHOTO TUIAHUPOBAHMS CBOETO aKTYAJILHOTO M MEPCHEKTUBHOIO Kpyra YTeHHUs, B TOM YHCJIE JOCYTOBOTO, MMOATOTOBKU K TPYIOBOH U COIHMAILHON
NEeSITEIbHOCTH. Y BBITYCKHUKOB OyzeT cOpMHUpPOBaHA MOTPEOHOCTh B CUCTEMAaTHYECKOM YTCHHMU KaK CPEJCTBE MO3HAHHMS MUpPA U ceOs B TOM MHUpE,
rapMOHHU3aIIMH OTHOIICHUH YeIoBeKa U 00IIeCTBa, CO3IaHUU 00pa3a «IoTPeOHOro OYIyIIeroy.

[Tpu n3yyeHnn y4eOHBIX MIPEIMETOB O0YYAIONIUECS YCOBEPIICHCTBYIOT TPUOOPETEHHBIC HA IIEPBOM YPOBHE HABBIKU PadoThI ¢ nHopManueii u
nonoyHAT ux. OHM cMOTYT paboTaTh ¢ TEKCTaMH, TPeoOPa30BHIBATh U MHTEPIPETUPOBATH COAEPIKALIYIOCS B HUX HH(OPMAIIUIO, B TOM YHUCIIE:

* CUCTEeMAaTU3UPOBaTh, COMOCTABIATh, aHAIM3UPOBATh, O000IIATP W WHTEPHPETHPOBATH HMHMOPMAIMIO, COACPHKALIYIOCS B TOTOBBIX
WH(POPMAITMOHHBIX 00BCKTAX;

* BBICTATHh TJIABHYIO W M30BITOUHYIO MH(OPMALMIO, BBIMOJHATH CMBICIOBOE CBEPTHIBAHHE BBIACICHHBIX (AKTOB, MBICICH; MPEACTABIATH
nH(popMaIKo B C)KaTO# clIoBecHOH ¢opme (B BHJIE IJIaHA WIIM TE3UCOB) U B HAIJISIHO-CUMBOJIMUECKOW (hopme (B BUaE TAaOIHIl, rpad)UUECKUX CXEM H
JUarpamm, KapT MOHSITHNA — KOHIENTYAIBHBIX THAarpaMM, OITOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOTIOJHATH TaOJUIIbI, CXEMBI, IUarPAMMBbI, TEKCTHI.

B xone n3ydenus Bcex yueOHBIX MPEAMETOB 00yJaroImuecst IPHOOPeTYT ONbIT MPOEKTHOM AesITeILHOCTH KaK 0c000# (hopMbl yueOHOM pabOTHI,
CIOCOOCTBYIOIICH BOCIUTAHHIO CAMOCTOSATEIBHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAIMU M S(P(PEKTUBHOCTH YUCOHOUH
NeSITeTbHOCTH;, B XO/I€ PeaTH3aIiy HCXOJHOTO 3aMbICIa Ha TPAKTHYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOMPATH aJIeKBaTHBIE CTOSAIICH 3a7aue CpeICTBa,
OPUHUMATh PELIeHUs, B TOM YHUCIIEe M B CUTYyalMsX HeonpeaenéHHOCTH. OHM MoaydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKHX
BapHUaHTOB PEUICHNH, K TOMCKY HECTAHAPTHBIX PEIICHH, TIONCKY M OCYIIECTBICHUIO HanOoJIee MPUEMIIEMOTO PETICHHS.

B cootBercTBin @I'OC OOO BBIAENAIOTCSA TPU TPYIIIBI YHUBEPCAIBHBIX YU€OHBIX JEHCTBUIA: pEryNATUBHBIE, I03HABATE/IbHbIE, KOMMYHUKATHBHbIE.
PeryastuBubie YY ]|
1. VYmMeHune caMOCTOSTEIBHO OMPEEIIATh LeH 00yUeHUs], CTaBUTh U (JOPMYJIMPOBATh HOBBIE 337a4M B yueOe U M03HABATENbHON 1eATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECH CBOEH MO3HABATEIbHOM AesATeIbHOCTH. O0yUaromuiicss CMOXKET:
® aHAJIM3UPOBAThH CYIIECTBYIOIIUE U MNIAHUPOBATH OyyIie 00pa3oBaTeNbHbIE PE3yIbTAThI;
UIEeHTU(DUIIPOBATH COOCTBEHHBIE TTPOOIEMBI U OTIPEICIISTH TIIABHYIO MPOOJIEMY;
BBIIBUTATh BEPCUU pELICHUS TPOOIIeMbl, ((OPMYJIUPOBATh TUIIOTE3bI, TPEIBOCXUIIATH KOHEUHBIN pe3yNbTaT;
CTaBUTb LIEJIb I€ATEIHHOCTH Ha OCHOBE ONPEEICHHOMN MPOOIEMbI U CYIECTBYIOIINUX BO3MOKHOCTEH;
(dbopMynrpoBaTh yueOHbIE 3a]]a4l KaK [Iary JOCTHXKEHUS TOCTaBIEHHOM LEeNN AESITETbHOCTH;
00OCHOBBIBaTh II€JIEBBIE OPUEHTHUPHI U MPHUOPUTETHI CChUIKAMH Ha LIEHHOCTH, YKa3blBasg U 0OOCHOBBIBAs JOTMYECKYIO MOCIIEI0BATENbHOCTD

I11aroB.
2. YMeHHe CaMOCTOSITEJIbHO IUIAHUPOBAaTh MYTH JOCTHXKEHMS IeJie, B TOM 4HCJIe aJbTEepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hamboiee
3 PeKTUBHBIE CIIOCOOBI PEIIeHUs YIeOHBIX U [T03HABATENbHBIX 331a4. OOyUaronmics CMOXKET:
® OIpeaeNsATh HEOOXOMMbIE ACHCTBUE(ST) B COOTBETCTBUU C yUeOHOM U MO3HABATEIbHOMN 3a/1a4ei U COCTABIIATh AJITOPUTM HX BBITIOJTHEHUS;
e 00O0CHOBBIBATH U OCYIIECTBISATH BEIOOP Hanboee 3 PEeKTUBHBIX CIIOCOOOB PEIICHHS YUeOHBIX 1 MO3HABATEIBHBIX 3a/1a4;



® OIpEaeNATh/HaX0AUTh, B TOM YHCIIE U3 IPEJIOKEHHBIX BAPUAHTOB, YCIIOBUS JUIs BBIIIOJIHEHHsI yUeOHOM U M03HaBaTEIbHOM 3a/1auH;

® BBICTPAaMBATh KU3HEHHBIC IJIAHBI HA KPATKOCPOUHOE Oy/yiiee (3asBisTh LeIeBble OpUEHTHPHI, CTABUTH a/IeKBATHBIC UM 33/1a4d U IpEAJIaraTh
JeicTBUS, YKa3bIBasi 1 000CHOBBIBAS JIOTHYECKYIO MOCIIEIOBATEIBHOCTD I11aroB);

e BBHIOMPATH U3 IPEIOKEHHBIX BAPUAHTOB M CAMOCTOATEIBHO UCKATh CPEICTBA/PECYPCHI IS PEIICHUS 3a/1a4H/ TOCTHKECHUS LIEIH;

® COCTaBIIATH IUIAH PEIICHUs MPOOIIEMBI (BBIIOIHEHUS POEKTA, TPOBEACHUS UCCIIEIOBAHUS);

® OIpeAeATh NOTEHIAIbHbIE 3aTPYHEHMS IIPU PEIICHUH Yy4eOHON U T03HAaBaTEIbHOM 33a4l U HAXOAUTh CPEJICTBA JUISl UX YCTPaHEHUS;

® OIMCHIBAaTh CBOW OMBIT, OhOPMIISIs €ro AJs Mepeadu JPYruM JIIOASM B BUJAE TEXHOJOTUU PELICHHUS MPAKTUYECKUX 33134 OIPEEIIEHHOTO
KJiacca;

® TUIAHUPOBATH U KOPPEKTHPOBATH CBOIO MHMBHIYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTBH CBOM JCHUCTBHS C TUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH AEATEIBHOCTH B ITPOIECCE TOCTHKEHUS
pe3yibTara, ONpeleNiaTh CocoObl NeHCTBUH B paMKax NpPeIIokKEHHBIX YCIOBHM M TpeOOBaHUH, KOPPEKTHPOBATH CBOM JCHCTBUS B COOTBETCTBUM C
U3MeHSIoIIeHCs cuTyaruei. OOydJaronmiicss CMOXKET:

® OMNpeeNsiTh COBMECTHO C IENaroroM M CBEPCTHUKAMM KPUTEPUHU IUIAHMPYEMBIX pE3YyJlbTaTOB M KPUTEPUH OLIEHKM CBOEH y4ueOHOH
JeSITEIIbHOCTH;

® CHUCTEMaTHU3UPOBATH (B TOM YHCIIE BEIOUPATh IPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U OLICHKH CBOEH /1€ TEIbHOCTH;

e OTOMpaATh MHCTPYMEHTHI /ISl OLICHUBAHUS CBOCH JEATEIBHOCTH, OCYIIECTBISATh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH B PAMKaX MPEII0KESHHBIX
yCIIOBUM U TpeOOBaHUI;

® OIICHUBATh CBOIO JIEATENBHOCTh, APTYMEHTUPYS IPUUNHBI JOCTHKEHUSI WIIM OTCYTCTBUS TUIAHUPYEMOTO PE3yJIbTaTa;

® HaXOJWUTh JOCTATOYHBIE CPEJCTBA JUIsl BHIIOJHEHUS! Y4eOHBIX AEUCTBUN B MU3MEHSIOIICHCS CUTYalluu W/WIK MPU OTCYTCTBUU TUIAHUPYEMOTO
pe3yJbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYLIYIO JESATEIbHOCTh HAa OCHOBE aHalN3a M3MEHEHUN CUTyalluu Ui MOJy4YeHHS
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOTYKTa/pe3ynbTara;

® YCTAHABIUBATh CBS3b MEX/Yy IOJYyYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA M XapaKTEPUCTHKAMH IpoLecca JEATENbHOCTH U 10 3aBEPIICHUN
JEATENBHOCTH NPEAJIaraTb N3MEHEHNE XapaKTEPUCTHUK MTpoLiecca s MOJIYyYEHHS yIyUIIEeHHbIX XapaKTEePUCTUK IPOAYKTa;

® CBEpATh CBOM JICHCTBUS C LEIIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH CAMOCTOSATENBHO.

4. YMeHHe OLIeHMBATh MPABHJILHOCTh BBHITIOJIHEHUS Y4eOHOU 3a/1a41, COOCTBEHHBIE BOZMOKHOCTH €€ pereHus. OOyyaromunics CMOXKeT:

® OIpEaeNsATh KpUTEPUH PABUIBHOCTH (KOPPEKTHOCTH ) BHIOJIHEHUS y4eOHOM 3a1auH;
aHAJIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPUS JUIs BBIIIOJHEHNUS y4eOHOM 3a1au;
cBOOO/IHO TOJIB30BaThHCS BRIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/SI U3 LIETTU U UMEIOLUXCSI CPE/ICTB, Pa3jinyas pe3yibTar
W CIIOCOOKI IeHCTBUM;

® OLIEHUBATh MPOAYKT CBOEH JESITEIbHOCTH MO 33JaHHBIM /WM CaMOCTOSTEIBHO OMPEIeICHHBIM KPUTEPUSM B COOTBETCTBHH C IIEIIBIO
JESATEIBHOCTH;

e 00O0CHOBBIBAaTb JOCTHKUMOCTb LI€JIM BBIOPAHHBIM CITOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYPCOB U IOCTYIHBIX BHEUTHUX PECYPCOB;

¢ (UKCHPOBATH U AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Bnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEIICHUH U OCYIIECTBICHHSI OCO3HAHHOTO BBIOOpa B YU€OHOH U
nmo3HaBaTesbHON. OO0yJaromUiCs CMOXKET:



e HaOJIIO/IaTh U aHAJIM3UPOBATh COOCTBEHHYIO YUE€OHYIO U MMO3HABATEIbHYIO ACSITEILHOCTD U JEATENIbHOCTh APYTUX OOydYaroUIuxcs B Mpoliecce
B3aUMOIIPOBEPKH;

® COOTHOCHTH pealibHBIC U IJITAHUPYEMbIE Pe3yIbTaThl MHAWBUIYAIbHOM 00pa30BaTEIbHOMN AEATEIIEHOCTH U I€TaTh BBIBOJIBI,

® TPUHUMATH PEIICHUE B yUeOHOM CUTYaIlM U HECTH 332 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO ONPEENIATh IPUYUHBI CBOETO YCIIEXa HIIM HeycIieXa U HaXOUTh CIIOCOOBI BBIX0/1a U3 CUTYAIlMH HEYyCIIeXa;

® DPETPOCIEKTHBHO OIpPEAENATh, KaKue NEHCTBUS MO PEHICHUIO Y4eOHOM 3aladyu WM MapamMeTphbl 3THX ACUCTBUNA NPUBENTU K MOIYYECHUIO
UMEIOLIET0Cs MPOAYKTa yueOHOM NesITeIbHOCTH;

® JIEMOHCTPHUPOBATH MPUEMBl DPETYJSIIUUA MCUXO(PHU3UOIOTHUECKUX/ ISMOLMOHAIBHBIX COCTOSHUN JJsl JOCTHXKEHUS d(PPeKTa YCHOKOSHHS
(ycTpaHeHUsT SMOIMOHAIBHOM HAMPSIKEHHOCTH ), 3P eKTa BOCCTAaHOBJICHHS (0CIa0JIeHHs IPOSBJICHUA YTOMIICHHS ), 2P deKTa akTHBH3aIuU (TTOBBIIECHUS
NCUX0(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBarenbHbIe YY /]

6. YMeHue onpenenarh MOHATHUS, CO3AaBaTh 0000IICHNS, YCTAaHABIMBATh aHATIOTHH, KIACCH(PUIINPOBATH, CAMOCTOSTEILHO BBIOUPATh OCHOBAHUS
U KpUTEPUU IJIs1 KIacCU(UKAINH, YCTaHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKIEHUE, YMO3aKItoueHHEe (MHIyKTUBHOE,
NEAYKTUBHOE, 110 aHAJIOTUH) U JIeNaTh BHIBOABI. O0yJarouiicss CMOXKET:

e 10A0MpAaTh CIIOBA, CONOJYNHEHHBIE KIIFOYEBOMY CIIOBY, OMPEICIISAIONINE €TI0 MPU3HAKN U CBOHCTBA;
BBICTPAUBATh JIOTHYECKYIO IIETTOYKY, COCTOSAIIYIO U3 KITFOUEBOTO CIIOBA ¥ COTIOAYNHEHHBIX €My CJIOB;
BBIJICTISITH OOIINI TIPU3HAK JIBYX WJIM HECKOJIBKUX MPEIMETOB WJIH SIBJICHUN M OOBSCHSATH HX CXOJICTBO;
O00BEMHSTH IPEIMETHI U SBIICHUS B TPYIIIBI TIO ONpeAeIEHHBIM IPU3HAKAM, CPAaBHUBATh, KJIacCU(UIIUPOBATH U 000011aTh (DaKTHI U SBICHUS;
BBIJICJIATH SIBJICHUE U3 OOIIEro psiaa APYrUX SBICHUH;

® OIPENENsATh 00CTOSATENHCTBA, KOTOPHIE MPEIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3U MEXY SBJICHUSMH, H3 3TUX OOCTOSATEILCTB BBIACISATH
OTIPEICIISIONINE, CIIOCOOHBIC OBITH TPUYUHOW JTAHHOTO SBJICHUS, BBISBIISATH IPUYUHBI U CIICJCTBHS SIBJICHU;

® CTPOUTH PACCYXXJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PaCCYXJICHHE HAa OCHOBE CPABHEHUS MIPEIMETOB U SIBIICHUH, BBIACISAS IPU ATOM OOIIHE MPU3HAKY;

® u3Iararh NOJYyYEHHYIO0 HH(OPMAIINIO, MHTEPIPETUPYSA €€ B KOHTEKCTE pelIaeMoil 3a1auu;

® CaMOCTOSITETFHO yKa3bIBaTh Ha WH(GOPMAIIHIO, HYXKTAIONIYIOCS B TIPOBEPKE, MpeIaraTh 1 MPUMEHSITH CITIOCO0 MPOBEPKH TOCTOBEPHOCTH
uH(pOpMaLnu;

e BepOATM30BaTh AIMOIMOHAILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHHKOM;

e OOBSCHATH SBJICHMUS, TPOIIECCHI, CBS3U U OTHOIIICHHUS, BHISBIISIEMbIE B XOJI€ MO3HABATEIHHON U HCCIEA0BATEIHCKON e TEIHHOCTH (MIPUBOIUTH
00BsICHEHHE ¢ U3MEHEHUEM (POPMBI TIPECTABICHUS; OOBSICHSTD, AETATU3UPYS WM 0000111as1; 0OBACHATH C 33JaHHON TOYKHU 3PEHHUS);

e BEHISBJISTH U HA3bIBaTh MPUYUHBI COOBITHS, SBJICHHUS, B TOM YHCJIC BO3MOJXKHBIC /HanOoOJIee BEPOSATHBIC MPUIHHBI, BO3MOXKHBIC ITOCIICICTBUS
3a/IaHHOM MIPUYKHBI, CAMOCTOSITEIBHO OCYIIIECTBIISAS MPUINHHO-CIIEICTBEHHBIN aHAIIH3;

e JleaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHUs, MOATBEPKIATh BBIBOJ COOCTBEHHOH apryMEeHTAIlUeH I
CaMOCTOSITENILHO MOTYYCHHBIMU JaHHBIMH.

7. YMeHue co3aaBaTh, IPUMEHSTH U MPEOoOPa30BbIBATH 3HAKU M CUMBOJIBIL, MOJIETH M CXEMBI JUI PEIIeHUs YUeOHBIX U MMO3HABATENbHbIX 3a/1a4.
OOyJaromumiicss CMOXKeT:

e 0003HAaYaTh CHMBOJIOM U 3HAKOM IMPEAMET U/UIIH SBIICHHE,



OTIpEICIIATH JIOTUYECKUE CBSI3U MEXy ITpeIMEeTaMu W/WIIK SBIICHUSIMHU, 0003HaYaTh JaHHbIE JOTMUYECKHE CBSA3H C TIOMOIIIbIO 3HAKOB B CXEME;
CO03/1aBaTh a0CTPAKTHBIN WM pealibHbIN 00pa3 mpeaMeTa u/uiH SBICHUS;

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE yCJIOBHH 3a/1a4l /UK crioco0a ee pereHus;

CO3/1aBaTh BepOATbHBIC, BENICCTBEHHBIC U MH()OPMAIIMOHHBIE MOICITN C BBIICJICHHEM CYIIIECTBEHHBIX XapaKTePUCTHK 00bEKTa IS OTIPEICTICHIS

croco0a pemeHus 3a1a4y B COOTBETCTBUHU C CUTYyalueil;

peoOpa3oBHIBATh MOJIEIH C IIEITBIO BBISIBICHHUS OOIIMX 3aKOHOB, ONPEACISIOMNX JAHHYIO TPEIMETHYIO 00J1aCTh;
MEPEBOUTH CIOXKHYIO MO COCTaBY (MHOTOACIEKTHYIO) HH(pOpMAIUIO U3 rpadudeckoro win GopMain30BaHHOTO (CUMBOJIBHOTO)

MMpEACTaBIICHUSA B TECKCTOBOC, U HaO60pOT;

CTPOUTH CXEMY, AJI'OPUTM HGfICTBHH, HCIIPABJEATh UM BOCCTAHABJIIMBATDH HEW3BECTHBIN paHeEC aJITOPUTM Ha OCHOBC UMCIOILECTOCA 3HAHUA 00

O6’LCKT€, K KOTOpOMY IIPUMCHACTCA aJITOPUTM,

CTPOUTH JJOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTHUBHOTO;
aHAIIM3UPOBATh/peIeKCUpPOBaTh OMBIT Pa3paboTKU U peanu3alui y4eOHOro MPOeKTa, UCCIeI0BaHUs (TEOPETHUECKOro, SMIUPUUECKOT0) Ha

OCHOBC HpeHHO)KeHHOﬁ HpO6J’ICMHOﬁ CUTyaluu, MOCTaBJICHHON LIeTIN n/uau 3a/IaHHbIX KPUTCPUCB OLICHKH nponyKTa/pe3ynLTaTa.

8.

CwMmeicnoBoe ureHue. OOyyaronmics CMOXeET:
HAXO/UTh B TEKCTE TPeOyeMyIo HH(POPMALUIO (B COOTBETCTBUH C IIEISIMHU CBOCH JICATEIILHOCTH);
OpPUEHTUPOBATHLCS B COJIEPIKAHNN TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATH TEKCT;
YCTaHABIIMBATh B3aUMOCBS3b OIIMCAHHBIX B TEKCTE COOBITUM, SIBICHUM, IPOLIECCOB;
PE3IOMHPOBATh ITIABHYIO HJICIO TEKCTA;
MpeoOpa3oBbIBATh TEKCT, «IIEPEBOJAS» €ro B APYI'YI0 MOJAIbHOCTb, MHTEPIPETUPOBATH TEKCT (XYAOKECTBEHHBIH M HEXYHAOKECTBEHHBIH —

y4eOHBIN, HAYYHO-IOMYJISIPHBIH, HH()OPMAIIMOHHBIH, TeKCT non-fiction);

9.

KPHUTHYCCKU OLICHUBATH COACPIKAHUC U (I)OpMy TCKCTA.
CDOpMI/IpOBaHI/Ie " pa3BUTHUC SKOJIOTHYCCKOI'O MBIIUJICHHUS, YMCHUC IIPUMCHATL €TO B H03HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ, COLIMAJIbHOM

IpaKTHKE U podeccuoHaIbHON opreHTannn. OOydaromuics CMOKeT:

OINPEIENATh CBOE OTHOLLIEHUE K IIPUPOIHON CPELE;

aHAJIM3UPOBATH BIMSHUE SKOJOTHYECKHUX (PaKTOPOB Ha Cpe/ly OOMTaHUS KUBBIX OPraHU3MOB;

IIPOBOJUTH IPUYMHHBINA U BEPOSATHOCTHBINM aHAIU3 DKOJIOTUYECKUX CUTYALIUM;

MIPOTHO3UPOBATh U3MEHEHUS CUTYallu IPU CMEHE JAeWCTBUS OHOT0 (pakTopa Ha IeHCTBHE APYroro GakTopa;
pacIpoCTpaHsATh SKOJIOTMYECKHUE 3HAHUSA U y4aCTBOBATh B IPAKTUUECKUX JENIaX 110 3aIIUTE OKPYKAIOIIEH CPEMBL;
BBIpa)XaTh CBOE OTHOILIEHUE K IPUPOJIEe Yepe3 pUCYHKHU, COUMHEHHUSI, MOJIEIIH, IIPOEKTHbIE PAOOTHI.

10. Pa3Butue MOTHBAIIMH K OBJIAACHUTIO Ky.]'[BTypOfI AKTHUBHOT'O UCITOJIb30BAHUA CHOBapCﬁ " APYTUX MMOUCKOBBIX CUCTCM. O6yqafom1/11710;1 CMOXKCT:

® OmpenensITh HE0OX0AMMBbIE KIIFOUEBbIE TOMCKOBBIE CJIOBA U 3aIIPOCHI;

® OCYUIECTBJIATH B3AMMOJICHCTBHE C JIEKTPOHHBIMU IIOMCKOBBIMHA CHCTEMAMH, CIIOBAPSMH;

e (hopMHUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 IIOMCKOBBIX UCTOYHUKOB /17151 00BEKTHUBHU3AINU PE3YJIbTATOB IIOUCKA;
COOTHOCUTB IIOJIy4E€HHBIE PE3YJIBTATHI IIOUCKA CO CBOEH AESATEIBHOCTHIO.

KommynukaruBubie Y'Y /{



11.  VYmeHue opraHu3oBbIBaTh y4eOHOE COTPYJHUUECTBO U COBMECTHYIO AESATEIHHOCTh C YUUTENIEM U CBEPCTHUKAMHU; paboTaTh MHANBUAYAIBHO
U B TpyINIe: HaXOIuTh oOIIee pelieHne M pa3peliaTth KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MLMN M y4yeTa HHTEPECOB; (OpPMYIHNpOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEeHHE. OOyJaromuUics CMOXKET:

— OMNpeAesITh BO3MOXHBIE POJIH B COBMECTHOH JEATEIHLHOCTH;

— UTpaTh ONPENEICHHYIO POJIb B COBMECTHOM ACATEIBHOCTH;

— TMPUHUMATH MO3ULIKI0 COOECeTHNKA, TOHMUMAs! MO3UIIMIO JPYroro, pa3inyarh B €ro peul: MHEHUE (TOUKY 3pEHHSI ), 10Ka3aTeIbCTBO (apTyMEHTHI),
(bakThl; TUIIOTE3bI, AKCHOMBI, TEOPUH;

— ONpeleNsTh CBOU JICHCTBUS U JEHCTBUS MapTHEPa, KOTOPbIE CIOCOOCTBOBAIH HIIM MPENSATCTBOBAIN MPOAYKTUBHON KOMMYHHUKALINN;

— CTpPOWTbH MO3UTUBHBIC OTHOIIECHUS B Ipoliecce Y4eOHON 1 IO3HABATENbHON IEATEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PEHUS, B TUCKYCCUHM YMETh BBIIBUTaTh KOHTPAPTYMEHTHI, Iepedpa3zupoBaTh CBOIO
MBICTIb (BJIaJICHHE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IpPHU3HABaTh OIIMOOYHOCTH CBOErO0 MHEHHs (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €r0;

— TMpeasarath albTepHATHBHOE pElIeHHE B KOHPIUKTHON CUTYAllHH;

— BBIIGJATH OOIIYIO TOUKY 3pEHHSI B IUCKYCCHU;

— JIOroBapuBaThCs O MPABHIIAX U BOIPOcax Juist 00CYKJIEHHUS B COOTBETCTBUU C ITOCTABJIEHHOW Iepe]l IPyIIION 3a1aueii;

— OpraHu30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B IpynIe (ONpeaesTh OOIIHe IeNd, pacpeIessiTh PO, TOr0OBapUBaThCs APYT € IPYrOM U T. 1.);

— YCTpaHATH B PaMKax JUAIOra pa3phiBbl B KOMMYHHKAIMH, 00yCIOBJICHHbIE HENOHUMaHHEM/HENPUATHEM CO CTOPOHBI COOECETHHKA 3a/1a4H,
(OpPMBI HITH CO/IepKaHUs Iajora.

12. YMmeHuHe 0CO3HAHHO HCIIOJIb30BaTh PEUYEBIE CPEJCTBA B COOTBETCTBHU C 337a4eii KOMMYHHUKAIIUH JIJIsl BBIPAKECHHUS CBOMX YYBCTB, MBICTICH
U IOTpeOHOCTEH ISl IUTAaHUPOBAHMSI U PETYJISAILUN CBOEH 1€ATEIbHOCTH; BiIaJIeHHe YCTHON M MUCHbMEHHON PeUYblo, MOHOJIOTHYECKOI KOHTEKCTHOM peuslo.
OO0y4aromuiicss CMOXKET:

® OIpEeaeIATh 33/1a4y KOMMYHHUKAIMH U B COOTBETCTBUU C HEH OTOMpATh peueBble CPEICTBA;
OTOMpaTh M HCIIOIB30BATh PEUYEBHIE CPENICTBA B MPOIIECCE KOMMYHHUKAIIUH C IPYTUMHU JIFOJBMHE (JIUAJIOT B Iape, B MaJOH rpymie u T. 11.);
MIPE/ICTaBIATh B YCTHOM MJIM MUCbMEHHOM (popMe pa3BepHYTHIN IIaH COOCTBEHHOM e TEIbHOCTH;
co0JII01aTh HOPMBI ITYOJIMYHON PEeUH, perjaMeHT B MOHOJIOTE M JMCKYCCHU B COOTBETCTBUU C KOMMYHUKAaTHUBHOM 3a/1a4ei;
BBICKa3bIBaTh U 00OCHOBBIBATh MHEHHE (CY)KJICHHE) U 3alpallliBaTh MHEHHUE NTApTHEPA B PAMKax JIMAJIOra;
MPUHUMATD PELIeHHE B XO/I€ JUAJIOra U COTIacoBBIBATh €ro ¢ COOECETHUKOM;
CO3/1aBaTh MMCbMEHHbIE «KIIUIIUPOBAHHBIE» M OPUTHHAIBHBIE TEKCTHI C HCIIOJIb30BAaHHMEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;
UCIOJIb30BaTh BepOaJIbHbIE CPECTBA (CPEICTBA JIOTHUECKOM CBSA3M) JUIsl BBIJIENICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIICHHUS;
UCIOJIb30BaTh HEBepOAIbHbIE CPEICTBA UM HATJISIHBIE MaTepUAIIbl, TOATOTOBIEHHBIE/OTOOpaHHbIE MO PYKOBOJCTBOM YUHUTEIIS;

e JieNaTh OLICHOYHBIA BBIBOJ O JOCTIIKEHHM LIEIM KOMMYHHUKAIIMM HEMOCPEICTBEHHO IOCIIE 3aBEPIICHHs] KOMMYHUKATUBHOI'O KOHTAaKTa U
000CHOBBIBATH €TO.

13. dopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIOJb30BaHUS MH()OPMAIITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH (Z1ajee —
HKT). Obyuaronuiics CMOXeT:

e [ICTICHANPABICHHO MCKAaTh M UCIOJb30BaTh MH()OPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIE Ul PEIICHUs] YYeOHBIX U MPAKTHUECKUX 3a]ad C



nomouisto cpencts UKT;

® BBIOMpATh, CTPOUTH M HCIIOJIb30BaTh aJCKBATHYIO WH(OPMAIIMOHHYIO MOJENb Ul Tepelayd CBOUX MBICICH CpPEJICTBAMH €CTECTBEHHBIX U
(hOopMaNbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHUSIMU KOMMYHUKAIIUH;

® BBIJICIATH HHGOPMAIIMOHHBIHN aCIIEKT 33a]]auu, OTIEPUPOBATH TaHHBIMU, UCIIOJIb30BaTh MOJICIb PEIICHUS 3a/1a4H;

® JICIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH (BKJIFOYAsi BBIOOP a€KBAaTHBIX 3a/laue MHCTPYMEHTAIBHBIX MPOrPAMMHO-AIMIIAPATHBIX CPEACTB U
CEpBUCOB) JUIsS pElICHUsT MH(OOPMAIMOHHBIX W KOMMYHUKAIMOHHBIX YYEOHBIX 3a/1a4, B TOM YHCJIC: BBIYMCICHHE, HANMCAHWUE IUCEM, COYMHCHHH,
JOKJIaI0B, pedepaToB, CO3IaHUE MPE3CHTAIUHN U Jp.;

® JICIIOJIB30BaTh MH(POPMAIIHIO C YUETOM 3TUYCCKUX U MIPABOBBIX HOPM;

e co3maBarh WH(GOPMAIMOHHBIE PECYPCHl PA3HOTO THIA WM IS PA3HBIX AYAHTOPHHA, COONIONaTh MH(POPMAIMOHHYI) THTHEHY W IpaBUIa
nH(pOpMaIMOHHOM 06€30MMacHOCTH.

IIpeameTHBbIE pe3yJbTATHI:

1) bopmupoBaHHe MPENCTaBICHUI O 3aKOHOMEPHOW CBSI3M W IMO3HABACMOCTH SIBJICHUH IMPUPOJBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O
crucreMoobpa3yromeil ponu GU3UKU JUIS Pa3BUTUSL IPYTUX €CTECTBEHHBIX HAYK, TEXHWKH M TEXHOJIOTHIA; HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa
U3y4EHHsI OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTaIbHbBIX 3aKOHOB (PU3UKH;

2) bopmupoBaHue TEPBOHAYAIBHBIX MPEICTABICHUH O (U3MYECKOW CYIIHOCTH SIBICHUH TPUPOJBI  (MEXaHMYECKHX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBaHTOBBIX), BU/IaX MaTepuM (BEILECTBO M I0JI€), ABMKEHUM KaK CIOCO0€ CYIIECTBOBAHUS MaTe€pUU; YCBOCHHE OCHOBHBIX HMJIEH
MEXaHHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHUHU BELIECTBA, 3JIEMEHTOB 3JIEKTPOJUHAMHUKU M KBAHTOBOM (DMU3HMKH; OBJIaJleHUE MOHSITHUHHBIM
anmnapaToM U CUMBOJIMUYECKUM SI3BIKOM (U3UKH;

3) mproOpeTeHre OIMbITa MPUMEHEHUS HAyYHBIX METOJOB IMO3HAHUS, HAOMIOACHUS (U3MUSCKHX SIBJICHH, MPOBEICHHS OIBITOB, MPOCTHIX
JKCHEPUMEHTAIbHBIX HCCIIEAOBAaHUM, MPSIMBIX U KOCBEHHBIX HM3MEPEHUH C MCIIOJB30BAaHHEM AHAJIOTOBBIX M LU(POBBIX U3MEPUTENIBHBIX MPUOOPOB;
MOHMMAaHNE HEM30EKHOCTH MOTPEIIHOCTEH JII0OBIX U3MEPEHMI;

4) moHnMaHue PU3NIECKUX OCHOB U MTPUHIIUIIOB ISUCTBUS (pabOThI) MAIIMH M MEXaHU3MOB, CPEJICTB MEPEIBIIKCHUS U CBSI3H, OBITOBBIX TPUOOPOB,
IPOMBIIIIEHHBIX TEXHOJIOTUYECKUX MPOLECCOB, BIUSIHUS UX Ha OKPY)KAIOIIYIO CPEAy; OCO3HAHUE BO3MOXKHBIX IPUYUH TEXHOT€HHBIX M HKOJIOTHYECKUX
KaTacTpod;

5) oco3HaHHe HEOOXOIMMOCTH MTPUMEHEHHSI IOCTH)KEHHI (PU3NKHU U TEXHOJIOTHH ISl palMOHATIBHOTO IPUPO/IOTIOIH30BaAHMS;

6) oBJajicHHe OCHOBaMH 0E30MACHOTO MCIIOIb30BAHUS €CTECTBEHHBIX U HCKYCCTBEHHBIX 3JICKTPHUYCCKAX U MATHUTHBIX MOJICH, 37IeKTPOMAarHUTHBIX
U 3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIIMX M3Iy4eHUH BO M30€KaHHE UX BPEIHOIO BO3ACHCTBHS HA OKPYXKAIOLIYIO CPEy U
OpraHU3M 4YEeJI0BEKa;

7) pa3BUTHE YMEHUS IUTAHUPOBATH B IOBCEJHEBHON JXM3HH CBOW JCHCTBUS C TPHUMEHCHHEM IOJYYCHHBIX 3HAHMH 3aKOHOB MEXaHHKH,
JJIEKTPOJMHAMUKH, TEPMOJINHAMUKH U TETJIOBBIX SIBICHUH C IIENIBI0 COepEeKEHHS 3/10POBbS;

8) popMupoBaHue NMpeaCcTaBICHHI O HEPAIIMOHATBHOM HCIIOIB30BAHUH MTPUPOIHBIX PECYPCOB M DHEPTHUH, 3aTPSA3HEHUH OKPYKAFOIIECH CpeIbl Kak
CJIEJICTBUE HECOBEPILIEHCTBA MAIlIMH U MEXaHU3MOB.

BbINnyCKHUK HAYYUTCSH:
e CcoOJIrOaTh MpaBmiia 0E30MaCHOCTH W OXPaHbI TPYy/Ia TP padoTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;



® IOHUMAaTbh CMBICII OCHOBHBIX (PM3NYECKUX TEPMUHOB: (pu3HuecKoe Teso, pusnueckoe sBieHue, Gpu3ndeckas BeJIMYMHA, €AMHHUIIBI H3MEPEHNUS;

® pPacCIIO3HABATb HpO6JI€MBI, KOTOPLIC MOKHO PCIOWTH IMPU IMOMOIIH (bPISI/I‘-IeCKI/IX MCTOHOB; AHAJIIM3UPOBATH OTACIIBHBLIC 3TAllbl IMPOBCIACHUA
MCCJIEIOBAHUI Y MHTEPIIPETUPOBATH PE3yIbTaThl HAOJIIOJCHHUI U OIBITOB;

® CTaBUTH OIIBITHI 11O UCCIICAOBAHUIO CI)I/I3I/I‘-IGCKI/IX SIBJICHUM WITH (1)I/I3I/I‘ICCKI/IX CBOICTB Tea 0€3 UCIIOIb30BaHUs IpAMBIX HSMGPGHHfI; IIpu 3TOM
(dopmynupoBath IpobiieMy/3aady y4eOHOro SKCIEpPUMEHTa; CcOOMpaTh YCTAHOBKY W3 HPEUIOKEHHOIO OOOpYAOBaHUS; IPOBOAUTH ONBIT U
(opMynHUpOBaTH BHIBOJIBI.

pumeuanue. [Tpu npoBeneHUN KUccieAOBaHUS (PU3MUECKUX SBICHUI M3MEPUTENbHbBIE TPUOOPHI UCIOIB3YIOTCS JIMIIb KaK JAaTYMKU U3MEPEHUS
bU3HYECKUX BEIIMYUH. 3aCH MOKA3aHUN PSIMBIX HU3MEPEHHI B 9TOM CITy4ae He TpeOyeTcs.

® [IOHUMATh POJIb SKCIIEPUMEHTA B [TOJyYCHUH HAYyYHOH HHpOpMaLuy;

® TIPOBOJMTH MPSIMBIC H3MEPEHHs PU3NIESCKUX BEIIMUHUH: BPEMsI, pACCTOSIHHAE, Macca Tela, 00beM, CHIIa, TeMIIepaTypa, arMocepHoe AaBlIeHHE,
BJIQKHOCTh BO3/yXa, HaIpsDKEHHE, CUiIa TOKAa, PaJuallMOHHBIN (OH (C HCHOJIB30BAHHMEM JO3MMETpAa); IPU 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO
M3MEPEHUS U UCII0JIb30BaTh IIPOCTEMIINE METO/IbI OLICHKHU IOIPEIIHOCTEN U3MEPEHU.

IIpumeuanue. Jlrobas y4yeOHas mporpamma JOJKHA 0OeCHeunBaTh OBJIAJCHHME MNPSAMBIMU H3MEPEHHSIMM BCEX IEPEUUCIEHHBIX (PU3MUYECKUX
BEJIMYHUH.

® [POBOJUTH HCCIEIOBAaHME 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C MHCIOJIb30BAaHMEM IPSAMBIX HM3MEPEHUH: IpPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUYMH B BHUJE TaOJIUI U IpadUKOB, JeIaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIEJOBAHNSI,

® [IPOBOAMTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMYUH: MPU BBINOJIHEHUN U3MEPEHUN coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs
Hp@I[JIO)KGHHOfI HHCTPYKIUHU, BBIYUCIIATE 3HAYCHHUC BEJIMYHMHBI 1 aHAJIM3UPOBATH ITOJTYUCHHEBIC PE3YJIbTAThI C YUHETOM 3aﬂaHHOI7I TOYHOCTH H3M€p€HHI>i;

® AHAIM3UPOBATh CUTYAIMU MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, Y3HaBaThb B HUX IPOSIBICHHUE WM3YYEHHBIX (U3NYECKUX SIBICHUNA WIIU
SaKOHOMepHOCTCﬁ N MPUMCHSATH UMCIOIINECA 3HAHUA IJIA UX 06’b${CHCHI/I$I;

® [IOHMMATh NPUHIUIMBI JEHCTBUS MaIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX OE€30MACHOTO MCIOJB30BAaHUS B IOBCEIHEBHOM
JKU3HH;

® UCIOJB30BaTh IPU BBHINOJHEHUM YYEOHBIX 3ajad HayYHO-TOMYJISIPHYIO JHUTEpaTypy O (PU3MYECKUX SBJIECHUSX, CIIPaBOYHbIE MaTepuabl,
pecypcbl HTEpHET.

BbInyCKHUK OJIYyYUT BO3MOKHOCTh HAYYUThCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUL, PONb QUIUKU 8 PACULUPEHUY NPeOCMAasieHUull 00 OKpYICarwem Mupe u ee 6K1ao 6 yiyduleHue
Kavyecmea HCUsHu,

® UCHONBb306AMb NPUEMbL NOCMPOEHUS PUULECKUX MOOeell, NOUCKA U (POPMYTUPOBKU OOKAZAMENbCINE 8bLOBUHYMbIX 2UNOME3 U MEOPEeMUYEcKUx
8b160008 HA OCHOBE SIMNUPULECKU YCINAHOBNIEHHbIX (PAKMOE;

® (CPAasHUBAMb MOYHOCHb USMEPEHUS PUIUYECKUX BEUNUH NO GETUYUHE UX OMHOCUMENTbHOL NOZPEUHOCIU NPU NPOGEOEHUU NPAMBIX USMEPEHULL

®  CaMOCMOAMENbHO NPOBOOUNL KOCEEHHbLE USMEPEHUS U UCCIe008AHUS PUULECKUX BEIUYUH C UCNOIb308AHUEM PAZTUUHBIX CHOCOO08 U3MEPEHUs
Qusuueckux enuduH, GbIOUPAMb CPEOCMBA UIMEPEHUS C YUemoM HeoOX00UMOU MOYHOCMU UIMEPEHUL, 0O0CHO8bIBAMb BbLIOOP CNOCOOA U3MepeHUs,
a0eK8amHo20 NOCMAaBIeHHOU 3a0aye, npo8oOUMb OYEHKY OOCMOBEPHOCIU NOLYYEHHBIX Pe3YIbmamos;

® BOCHpUHUMAMb UHPDOPMAYUIO DUIULECKO20 COOePIHCaAHUs 6 HAYUHO-NONYIAPHOU Jumepamype U cpeocmeax Maccosol ungopmayuu,
Kpumuyecku OyeHu8amy NOJY4eHHYI0 UHOPMayuio, aHanu3upys ee cooepicanue u OanHvle 00 UCmoyHuKe uHgopmayuu;



® co30asamb coOOCMBEHHble NUCbMEHHble U YCIMHble COOOWEeHUA O DUUUECKUX ABIEHUSAX HA OCHO8E HECKONbKUX UCMOYHUKO8 UHpOopMmayul,
COnpo8odCcOams 8blCMynieHue npezenmayuel, Yuumaoléds 0coOeHHOCMU ayOUmopuy c8epCMHUKOS.

Mexannuyeckue siBJICHUA

BbInyCKHUK HAYYMTCS:

® pacro3HaBaTh MEXAHWYECKHE SIBICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIC CBOMCTBA WJIM YCIIOBHS MPOTEKAHUS ITHX
SIBJICHUH: PABHOMEPHOE U HEPABHOMEPHOE ABUKEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJINHENHOE IBUKEHUE, OTHOCUTEIIBHOCTh MEXaHUUYECKOIO
JBUKEHMS, CBOOOJHOE MaJeHHE TeJl, paBHOMEPHOE IBUKEHHE MO OKPY>KHOCTH, WHEPIHs, B3aUMOJEWUCTBUE TeJ, PEaKTHUBHOE JBUKEHHE, Iepeaada
JIABJICHUS TBEPABIMH TEIAMH, KUAKOCTSIMH M Ta3aMH, aTMOC(epHOe JaBlieHUE, JIaBaHUE TEJI, PABHOBECHE TBEPIBIX TeJl, MMEIOIIUX 3aKPEIUICHHYIO OCh
BpallleHus1, KoyiebaTenbHOE IBUKEHIE, PE30HAHC, BOIHOBOE ABMXKEHUE (3BYK);

® OIKCHIBaTh W3YYEHHBIC CBOWMCTBA TEN M MEXaHUYECKHE SBIICHHS, HCIOJB3Ys (U3UYECKHE BEIMYHMHBI: MyTh, NEpEMEIIeHHE, CKOPOCTb,
YCKOpEHHUE, Tepuo]] o0paleHns, Macca Teja, MIIOTHOCTh BEMIeCTBA, CHila (CHila TSYKECTH, CHIIa YIPYrOoCTH, CHJIa TPEHHs), JaBlICHHE, UMITYJIbC Teja,
KUHETUYecKasl YJHeprusl, MOTEHIMallbHAsL SHEPTUsl, MeXaHndyeckas padora, Mexanndeckas MoriHocTs, KI1/] npu coBepiieHuN paboThl C UCIOJIb30BAHUEM
IIPOCTOr0 MEXaHU3Ma, CHJIa TPEHMSI, aMILTUTYa, IEPUOJT U 4acTOTa KOoJeOaHuH, JUIMHA BOJIHBI U CKOPOCTD €€ PaclpoCTPaHEeHMsI; IPU OIMCAHUU TIPABUIILHO
TPaKTOBAaTh (DPU3MUECKUN CMBICI HUCHOIB3YEMBIX BEJIUYUH, UX OOO3HAYEHUS U E€AMHHUIBI W3MEPEHUS, HAXOIUTh (DOPMYIbI, CBSI3bIBAIOUINE TaHHYIO
(GU3UUECKyI0 BETUUMHY C IPYTUMHU BETMYMHAMHE, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BEIIMYHHEI,

® AHAIM3UPOBATH CBOWMCTBA TEll, MEXaHUYECKUE SIBICHUS U MPOLECCHI, HCIONb3Ys (PU3NUYECKHE 3aKOHBI: 3aKOH COXPAaHEHHUS IHEPrHH, 3aKOH
BCEMUPHOTO TATOTECHHUSA, MPUHIUI CYNEpHo3unuu cuil (HaxoxkaeHue paBHoaeicTByromed cuibl), I, II u III 3akonsl HploTOHa, 3aKOH coXpaHEHHS
uMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApXuMena; pu 3TOM pa3anydaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIPAKEHHUE;

® pasaMyaTh OCHOBHBIE IPU3HAKHU U3YUCHHBIX (U3NUECKUX MOJIENIel: MaTepranbHas TOUKa, MHEPIHaIbHAas CCTeMa OTCUETa;

® pemiaTth 3a7auy, UCNOJb3Yys (PU3HUECKUE 3aKOHBI (3aKOH COXPAaHEHUs YHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHMSI, IPUHIUI CYNIEPIO3ULIUH CUJI, I,
I u III 3akoHbl HblOTOHA, 3aKOH coXpaHEHUs MMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (GopMysbl, CBS3bIBaIOLIME (PU3NUYECKHE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEILECTBa, CHJIA, JaBJIEHHUE, UMITYJIbC Tea, KWHETUYecKas SHeprusl, NOTeHIMaIbHas
9Heprus, MexaHudeckas paboTa, MmexaHuuyeckass MoutHocTb, KITJ[ mpocToro Mexanusma, cuia TpeHHUs CKOJIbKEHUs, K03()PUIIMEHT TpeHUs, aMIUIUTY1a,
nepuoj M 4acToTa KosieOaHHi, JMHAa BOJIHBI M CKOPOCTb €€ PAaCIpOCTPaHEHMsI): Ha OCHOBE aHAJIM3a YCJOBMS 3aJjaud 3alHUChIBaTh KPATKOE YCIIOBHE,
BBIJICJIATh (PU3NYECKHE BEJIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJISl €€ PEeLIeHHs, TPOBOIUTh PacueThl U OLICHUBATh PEAIbHOCTh MOIY4YE€HHOI0
3HaueHus! GPU3NYECKON BETUUHUHBI.

BpInyCKHUK OJY4YUT BO3MOKHOCTh HAYYUThCS:

®  UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABIEHUSX 8 NOBCEOHEeSHOU JHCU3HU O] obecneueHus 6e30nacHocmu npu oopaujeHuu ¢ npubopamu u
MexXHU4ecKUMU YCmpoLucmeamu, 0Jis COXpaHeHus 300p08bsl U COONI00EHUsL HOPM IKOTOSULECKO20 NOBEOEHUs 8 OKpYicaloujeli cpeoe; NPusooums npumepbl
APAKMUYECcKo20 UCHONb308AHUSL PUIUYECKUX ZHAHUU O MEXAHUYECKUX ABNEHUAX U (QU3UYECKUX 3AKOHAX, NpUMepbl UCNONb308AHUS B0300HOBIIAEMbLX
UCTMOYHUKOS8 DHEP2UU,; IKONOSUYECKUX NOCTeOCEUL UCCTIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

®  pasIuuams paHuybl NPUMEHUMOCIU QUIULECKUX 3AKOHO08, NOHUMAMb 8Ce00uull xapakmep GyHOaMeHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MeXaHUYecKou dHep2UU, 3aKOH COXPAHEHUs UMNYIbCA, 3aKOH 6CEMUPHO20 MALOMEHUS) U 0ZPAHUYEHHOCTb UCNOIb308AHUS YACTHbIX 3aKOHO08 (3aKkoH I VKa,
Apxumeoda u op.);

® Haxooumv a0eK8AMHYI0 NPEONONCEHHOU 3a0aue u3uyecKyro Mooeib, paspeuams npodiemy KaK Ha OCHO8e UMeIOWUXCS 3HAHULL NO MeXaHUKe
C UCNOIb308AHUEM MAMEMAMUYLECK020 annapama, max u npu NOMowu Memooo8 OYeHKU.



TemnoBble SIBJICHUSA

BoinyCKHMK HAYYUTCSH:

® pAacro3HaBaTh TEIUIOBBIC SIBICHUSA U OOBSACHATH Ha 0a3e MMEIOLIMXCA 3HAHWM OCHOBHBIC CBOWCTBA WJIM YCIIOBHUSI MPOTEKAHUS ATHX SBICHUI:
mubdy3us, n3MeHeHue oobema Tel MpU HarpeBaHUM (OXJIAXkKIEHUH), OOJbIIasi C)KUMAeMOCTh ra30oB, Majlasi COKMMAEeMOCTh JKMJIKOCTEH U TBEPABIX TEI;
TEIUIOBOE PaBHOBECHE, UCIIAPCHHE, KOHJICHCAIWS, TUIABIICHUE, KPUCTAJUTH3AIINS, KUTICHUE, BIAKHOCTh BO3yXa, Pa3IMYHbIC CIIOCOOBI TEILIONEPeIadyn
(TemI0MpPOBOHOCTh, KOHBEKIINS, U3ITy4YE€HHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOUICHIE SHEPTUU MTPH UCTIAPEHUH KUIKOCTH U BBIICIICHUE €€ MPU
KOH/ICHCAIIUH T1apa, 3aBUCUMOCTb TEMIIEPAaTypbl KUIICHUS OT JIaBJICHUS,

® ONUCHIBATh U3yYCHHBIC CBOWCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIOJb3Ys (PU3NUECKHE BEIMUMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHS,
TEeMIepaTypa, yaeabHas TEIUIOEMKOCTh BEIIECTBAa, YAeNbHAs TEIUIOTa IUIABJICHUS, yAeJIbHas TEIUIoTa mapooOpa3oBaHMsl, yAelbHas TEIJIoTa CTOpaHUs
TOIUTUBA, KOA((MUITUCHT TIOJIC3HOTO ACHCTBUS TEIZIOBOTO IBUTATEIS; IIPU ONMMCAHUY TIPABHIILHO TPAKTOBATH (PU3HUYECKUN CMBICI UCTIONB3YEMBIX BEIIMYHH,
ux 0003HAYECHUS M EIUHHIIBI U3MEPEHUs, HaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE NaHHYIO (DU3MYECKYIO BEIMYMHY C APYTUMHU BEIUYUHAMH, BBIUUCISTH
3HAYCHHE (PU3NUECKON BEITUYUHBI;

® AHATM3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC SIBIICHUSI U TIPOLIECCHI, UCTIOB3Ysl OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUHU
BEIIIECTBA U 3aKOH COXPAHEHUS YHEPTHUH;

® pasnuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEICH CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TEII;

® [IPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCTIOIb30BAHMS (PU3NUECKUX 3HAHUM O TEIIOBBIX SIBJICHUSX;

e pemaTh 3a/a4yM, UCIOJB3YyS 3aKOH COXPAHEHMs PHEPrHH B TEIUIOBBIX IMpoleccax U (opMmysbl, CBS3bIBAtONIME (U3MUYECKUE BEIUYMHBI
(KOTMYECTBO TEIJIOTHI, TEMIIepaTypa, yAeldbHas TeINIOEMKOCTh BEIIeCTBa, yeIbHAasl TEIUIOTA IJIaBICHUS, yeNbHAs TEIUIOTa MapooOpa3oBaHus, yAeIbHas
TEIJIOTa CTOPAaHMs TOILIMBA, KOA(D(PHUIIMEHT MOJIE3HOTO JIEUCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHalM3a YCJIOBHS 3aJladyd 3alKChIBATh KPAaTKOE
YCIIOBUE, BBIIEIATh (PU3MUECKUE BETUYHMHBI, 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS €€ peIIeHHs, MPOBOAUTh pacueThl M OILIEHHWBATH PEATbHOCTh
MOJIYYSHHOTO 3HAaYeHUsT (PU3UIECKOM BEITMUNHBI.

BpinyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

® UCNONBL306AMb 3HAHUSL O MENJIOBbIX SGNEHUIX 8 NOBCEOHEeBHOU JHCU3HU O obecneyeHus: 0e30NnacHOCmU npu oopawjeHuu ¢ npubopamu u
MexXHU4eCcKUMU YCmpoLucmeamu, 0Jis COXpAHeHUs 300p08bsl U COONI00EHUsL HOPM IKOLOSULECKO20 N0GeOeHUs 8 OKPYicaroujell cpede; npusooums npumepul
9KOJI02UHECKUX NOCIeOCmBULl pabombl 0sucamenell 6HYMpPeHHe20 C2OPAHUS, MEeNl08bIX U 2UOPOINEKMPOCTAHYUL,

® paziuuams Spanuybl NPUMEHUMOCMU PU3UYECKUX 3AKOH08, NOHUMAMb 8Ce0Ouull Xapakmep GyHOAMEeHMAIbHbIX QU3ULECKUX 3AKOHO8 (3AKOH
COXpaHeHUs IHepeUU 8 Menjlo8blX NPOYUECccax) U 02PaHUdeHHOCMb UCNONIb308AHUSL YACTNHBIX 3AKOHO8,

® HAXOOUMb A0EKBAMHYIO NPEOJIONCEHHOU 3a0aue GU3UUeCKYI0 MOOelb, pa3peuams npooaemy KaKk Ha OCHO8E UMEIOUUXCS SHAHULL O MEeNI08bIX
ABNEHUSX C UCNONIb30BAHUEM MAMEMAMUYecKo20 annapama, max u npu nOMowu Memooo8 OYeHKU.

DyleKTpUYeCKHEe U MATHUTHBIE SIBJICHUSI

BbInyCKHUK HAYYHTCS:

® DAacro3HaBaTh 3JIEKTPOMArHUTHBIE SIBJICHUS U OOBSICHITh HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MMPOTEKAHUS 3TUX
SIBJIGHUU: AJIEKTpU3alMsl TeJl, B3aUMOJCHCTBUE 3apsAA0B, JIEKTPUUECKUNH TOK M €ro JeHCTBUs (TEIIoBOe, XUMHUYECKOe, MarHUTHOE), B3aUMOICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAsI WHIYKLHUS, ACHCTBUE MArHUTHOTO MOJIS HA MPOBOJAHUK C TOKOM M Ha JABWXKYIIYIOCS 3apsSKEHHYIO YacTHUIlY, EUCTBUE
AIEKTPUUYECKOTO TOJIA Ha 3apsHXKEHHYIO YacTHUIly, AJIEKTPOMArHUTHBIE BOJHBI, MPSIMOJUHEIHOE paclpoCTpaHEHHE CBETa, OTPAKEHUE U MPEIOMIICHHE



CBeTa, JUCIepCus CBeTa.

® COCTaBJISITh CXEMBI DJIEKTPUUECKHX IIeMeH C MociieJ0BaTeIbHbIM U MapajliesIbHbIM COeIMHEHUEM JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUCHUS
AJIEMEHTOB JJIEKTPUYECKUX IIeTIel (MCTOYHUK TOKA, KIIF0U, PE3UCTOP, PEOCTAT, JTAMIIOYKA, AMIIEPMETP, BOJIILTMETD).

® JICIIOJIB30BaTh ONTUYECKHUE CXEMBI ISl TOCTPOCHUS N300paKEHHH B IMIIOCKOM 3€pKaJie U COOMpArOIIeH JINH3E.

® OMUCHIBATh U3yYEHHbIE CBOMCTBA TEJ U JIEKTPOMArHUTHBIC SIBICHUS, UCTIOIb3Ys (PU3NUECKHE BETUUYMHBI: SJIEKTPUUECKUN 3apsij, CUia TOKa,
JNEKTPUUYECKOE HANPSDKEHUE, JIEKTPUUECKOE COMPOTHBIICHUE, YAEIbHOE CONMPOTHBIICHHE BEIIECTBA, paboTa 3JIEKTPUUECKOrO MOJIs, MOUIHOCTh TOKA,
(OKyCHOE paCCTOSIHUE U ONTUYECKAs CHJIA JIMH3BI, CKOPOCTH JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M 4YaCTOTA CBETA; IPHU OMMCAHUH BEPHO TPAKTOBATH
busznyecKuil CMBICT UCHOJIb3YEMbIX BEIMYUH, UX O0O03HAYEHHS] M €IUHUIBI W3MEpPEHUs; HaXOAUTh (POpPMYJbl, CBSA3BIBAIONIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMU BEIIMYUHAMH.

® AHAIM3UPOBATH CBOMCTBA TEII, JJIEKTPOMATHUTHBIC SIBJICHHS U ITPOIIECCHI, UCTIONB3YS (PU3HUYSCKUE 3aKOHBI: 3aKOH COXPAaHEHHS dJICKTPHISCKOTO
3apsna, 3akoH Oma ans y4yacTka uemnu, 3akoH J[koyms-JIleHna, 3aKoH MpPSMOJMHEWHOTO PaclpOCTpaHEHHs] CBETA, 3aKOH OTPaKEHUs CBETa, 3aKOH
MPETOMIICHUS CBETA; IPU 3TOM pa3iNyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHUeCKOEe BhIPAKEHHUE.

® TPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCIIOIb30BaHUS (PU3MUECKUX 3HAHUN O SJIEKTPOMArHUTHBIX SIBICHUSIX

e pemaTh 3aJa4yd, HUCIONb3ysA (¢u3nueckue 3akoHbl (3akoH Owma g ywyacTka 1menu, 3akoH JDkoyms-JIleHna, 3akoH TPSIMOJIMHEHHOTO
paclpoCcTpaHeHUs] CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH TMPEIOMIICHHS CBeTa) W (DOpMyIbl, CBA3BIBAMOIIME (DU3MYECKHE BEIWYMHBI (CHJIA TOKA,
JNEKTPUUYECKOE HAMpPsDKEHUE, SIEKTPUUECKOE CONMPOTUBIICHHE, YIEIbHOE COMPOTUBIICHHE BEUIECTBa, PadOTa AIEKTPUUYECKOTO IMOJISL, MOIIHOCTh TOKa,
(OKYCHOE PACCTOSIHHE M ONITUYECKAs CHJIa JIMH3BI, CKOPOCTH AJICKTPOMATrHUTHBIX BOJIH, [UTHHA BOJTHBI M 9aCTOTA CBETA, (DOPMYJIBI pacdera 3JIeKTPHISCKOTO
COTIPOTUBIICHUS TPHU TOCIEIOBATEILHOM M MapalljieIbHOM COEIMHEHWHU IMPOBOJHUKOB): HA OCHOBE aHAllM3a YCIOBHUS 3a7aud 3alUCBIBATH KpaTKoe
YCIIOBUE, BBIICIATh (PU3MUECKUE BEIUYHHBI, 3aKOHBI U (DOpPMYyIbI, HEOOXOMUMBIC ISl €€ PEIICHUs, MPOBOANTH PAacUYeThl U OICHWBATh PEATHLHOCTH
MOJy4YEHHOTO 3HaUYeHUs (PU3HUECKOIN BEIUYNHBI.

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS :

® UCNONIBL306AMb 3HAHUS 00 INeKMPOMALHUMHBIX SAGNIEHUIX 8 HOBCEOHEBHOU JICU3HU Ol obecneyeHusi 6e30nacHocmu npu oOpawjeHuu ¢
npubopamu U MexHU4eCKUMU YCmpoucmeamu, OJisi COXPAHeHUsi 300p08bs U COONOO0EHUSI HOPM IKOI02UYECKO20 N0BeOeHUsl 8 OKpycarujeli cpeoe;
NPUBOOUMb NPUMEPDL GIUAHUS JJIEKMPOMASHUMHBIX U3NIYYEHUL HA HCUBbIE OPLAHUZMBL,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3ULECKUX 3aKOHO08, NOHUMAMb 8Ce00wULl Xapakmep YHOAMEHMALbHBIX 3AKOHO8 (3AKOH COXPAHEHUs]
INEKMPULECKO20 3aps0a) U 02PaAHULEHHOCMb UCNOIb308AHUS YACMHbBIX 3aKOH08 (3akon Oma 0711 yuacmka yenu, 3akoH J{xcoyasa-Jlenya u op.);

®  UCNONBL308AMb NPUEMbL NOCMPOEHUS PU3UYECKUX MOOenel, NOUCKA U POPMYTUPOBKU OOKA3AMENbCHE BbIOGUHYMbBIX SUNOME3 U MeopemudecKux
86160008 HA OCHOBE IMNUPUUECKU YCMAHOBNIEHHbIX (PaKkmos,

® HAXO0UMb A0EK8AMHYIO NPEOJIONCEHHOU 3adaye QU3UUECKYI0 MOoOelb, paspeuams Npoodnemy KAK HA OCHO8e UMEWUXCS 3HAHUL 00
INEKMPOMASHUMHBIX ABLEHUSX C UCNOTIb30BAHUEM MAMEMAMUYEeCcK0o20 annapama, max U npu NOMOUU Memooo8 OYeHKU.

KBanToBbIEe SIBJICHUA

BeinyCKHMK HAY4YHTCH:

® pAacro3HaBaTh KBAaHTOBBIE ABJICHUS U OOBSICHITH HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHbBIE CBOMCTBA WJIM YCIOBUS MPOTEKAHUS 3TUX SIBICHUN:
€CTECTBEHHAsl U UCKYCCTBEHHAsI PaJIMOAKTUBHOCTb, O-, 3- U Y-U31y4eHHsI, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPA U3ITy4YEHUsS aTOMa;

® OMHCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBIICHUS, HCIIONB3YsS (PU3UUECKHE BETUYMHBI: MAaCCOBOE YHMCIIO, 3apsIOBOE YHCIIO, MEPHOJ MOTypacaja,
sHeprusi GOTOHOB; MPU OMUCAHUM MPABUWIBHO TPAKTOBaTh (PU3WUYECKUN CMBICI HCHOJIb3YEMbIX BEIWYUH, UX O0O3HAUEHUS U €IWHUIBI U3MEPEHHUS;



HaXOJIUTh (POPMYIIBI, CBSA3BIBAIONINE TaHHYIO (U3NIECCKYIO BEIIMYHHY C JPYTUMH BETUYMHAMH, BBIYHCIISATH 3HAaUCHUE (PU3NICCKON BEITHUNHBL,

® aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIONB3YS (DU3MUYECKHE 3aKOHBI M TIOCTYJIAThI: 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPaHCHHUs
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHs MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH W3IY4YEHHs M TOTJIOIIECHHS CBETa aTOMOM, MPH 3TOM pa3inyarb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M €0 MaTeMaTHUECKOE BBIPaKEHUE;

® pasnMyYaTh OCHOBHBIC MPU3HAKY IUTAHETAPHOW MOJICIT aTOMa, HYKJIOHHON MOJIEH aTOMHOTO SI/Ipa;

® TPHUBOJIUTH MPUMEPHI MPOSBICHUS B MPUPOJIEC U MPAKTHUYECKOTO HCIOIH30BAHUS PATUOAKTHBHOCTH, SIICPHBIX M TEPMOSICPHBIX pPEaKIUH,
CHEKTPAIBHOTO aHAJIN3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS

® UCNONBL306AMb NOLYYEHHBLE 3HAHUSL 8 NOBCEOHEBHOU JHCUZHU NPU 0OpaUeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CUEemYUK
UOHUBUPYIOWUX YACTUY, O03UMEMP), 015 COXPAHEHUS 300P08bsL U COONII0OEHUSI HOPM IKOJIOSULECKO20 NOBEOEHUs 8 OKPYicaroujeli cpeoe;

®  COOMHOCUMb IHEPIUID CE53U AMOMHBIX S0ep ¢ 0eQeKmoM MACChl;

®  NPUBOOUMb NPUMEPbL GIUAHUSL PAOUOAKMUBHBIX USYUEHUL HA HCUBbLE OP2AHU3MbL, HOHUMAMb NPUHYUN OeliCEUsl 003UMempa U pa3iuyams
VCIL0BUSL €20 UCNOIb308AHUSL,

® NOHUMamb IKONO2UYecKUe NPObIeMbl, BOZHUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX INEKMPOCAHYULL, U NYMU PeUuleHUs JMux npooiem,
nepcneKmuebl UCNOIb308AHUS YNPABIAEMO20 MEPMOSOEPHO20 CUHMESA.

DJ1eMEeHTHI ACTPOHOMHH

BbInyCKHUK HAyYHMTCH:

e yKa3bIBaTh Ha3BaHUs TuTaHeT COTHEYHON CHCTEMBI; pa3indaTh OCHOBHBIE MPU3HAKN CYTOYHOTO BPAIICHHS 3BE3JHOTO HeOa, NBrKeHus JIyHBI,
CouHIIa ¥ TITAHET OTHOCUTENIEHO 3BE3I;

® TIOHMMATDH PA3IUYUS MEKIY FEUOIEHTPUIECKON U TEOLIEHTPHUECKON cUCTeMaMu MHPA;

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS :

® YKA3bl8AMb 00UUE CEOUCTNEA U OMAUYUS NIAHEM 3eMHOU 2pYNNnbl U NiaHem-eueanmos,; manvix mei ConHeuHou cucmemol U OONbUIUX NAAHEM,
NOb308AMbCSL KAPMOU 36€30H020 Heba Npu HAOII0OEeHUSX 36€30H020 Heba,

®  PazIUYamMb OCHOBHbIE XAPAKMEPUCTIUKU 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUMb Yyeen 36e30bl ¢ ee MmeMnepamypol;
paznuuams eunomeswvl 0 npoucxodicoenuu ConiHeuHoU cucmembl

dusnyeckoe 00pazoBaHUE B OCHOBHOW IIKoye obecreynBaeT (popMupoBaHUE y OOydYaIOMIMXCS MPEIACTABICHUH O HAy4yHOU KapTHHE MUpa —
BRXHOTO pecypca HaydHO-TEXHHYECKOTO IMpOorpecca, 03HAKOMIICHHE O0YYarommxcs ¢ (GU3MYeCKMMH U acCTPOHOMHUYECKUMH SIBIICHHUSIMH, OCHOBHBIMHU
MPUHIIUIIAMA PabOThl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPONUCTB U MPHOOPOB, Pa3BUTHE KOMIETCHIIUNA B PENICHUN WHKEHEPHO-TEXHUYECKUX U
HAYYHO-HCCIIEIOBATEIbCKHX 3a/1a4.

OcBoenne yuyeOHOro mnpeamera «@Du3nKa» HAMpaBICHO Ha Pa3BUTHE Y OOYYAIOIIMXCS TMPEACTABIEHUH O CTPOEHUH, CBOMCTBAaX, 3aKOHAX
CYIIIECTBOBAHMS U IBUKCHHS MAaTEPHH, HA OCBOEHUE O0YUAIOIIMMHUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTE! MPUPOIHBIX SBICHUH, CO3/JaHHE YCIOBUH st
(GOpMUPOBAHUS HHTEIUICKTYAIBHBIX, TBOPUYCCKHUX, TPAKIAHCKAX, KOMMYHUKAIIMOHHBIX, HHPOPMAIIMOHHBIX KoMITeTeHIHH. OOydaromuecs OBJIAICIOT
HAyYHBIMUA METOJIaMU PEIICHUS Pa3TUYHBIX TEOPETUICCKHUX U MPAKTUUYECKUX 3a/1a4, YMEHHUSIMH (POPMYITUPOBAThH TUIIOTE3bI, KOHCTPYHPOBATH, IPOBOTUTH
AKCIIEPUMEHTHI, OIICHUBATh U aHAJTU3UPOBATH MTOJyYCHHBIE PE3YJIbTAThI, COMTOCTABIIATh UX C OObEKTUBHBIMHU PEATUSIMH JKU3HU.



VYuebnsiii npeamer «du3nukay cnocoOCTBYEeT GOPMUPOBAHHUIO Y OOYIAFOIIMXCSl YMEHHI 0€301acHO MCIOJIb30BaTh JabopaTopHOE 000pYI0BaHUE,
MMPOBOAUTH CCTCCTBCHHO-HAYYHBIC UCCIICAOBAHUS U SKCIICPUMCHTLI, aHAJIU3UPOBATH NNOJYUCHHBIC PC3YJIbTAThI, IPCACTABIIATh U HAYYHO aprYMCHTUPOBATDH
MIOJTyYCHHBIC BBIBOJIBI.

Conep:xanune yueOHOro npeamera « Duznka
dusuka U GusnyecKkre MeToAbl U3YyUYeHHU s PUPOIbI

O®uzuka — Hayka o npupozge. dOusnueckue Tena u sBiaeHus. HabOmonenue u onucanue ¢uznyeckux sipaeHui. dOusnueckuil 3KCHEpUMEHT.
MonenupoBanue siBI€HUI U 00BEKTOB MPUPOIBI.

®u3nuecKue BEIMUMUHbI U X U3MepeHue. TOYHOCTh U NOTpelIHOCTh U3MEPEHH. MeXyHapoaHas CUCTeEMa €IUHUIL.

dusnuecKue 3aKOHbI M 3aKkoHOMEepHOCTH. Pu3nka u Texuuka. Hayunsiii Meton moznanus. Ponb ¢usuku B popMHUpPOBaHUH €CTECTBEHHOHAYYHOU
IPaMOTHOCTH.

Mexanuuyeckue siBJICHHUS

Mexanuueckoe BHKeHHE. MaTepuanbHas TOYKa Kak Mojenb (usumdeckoro Tena. OTHOCHUTENBHOCTh MEXaHWYECKOro nBuxkeHHs. Cucrema
orcueTta. Pu3NUECKUe BEITUYUHBI, HEOOXOAUMBIE JJIsl OMMCAHUS JBUKEHUS M B3aUMOCBS3b MEXKIY HUMHU (IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
BpeMs IBIKeHUS ). PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBUKeHHEe. PaBHOMepHOE NBHKEHHE 110 OKpYy>KHOCTH. [lepBblit 3akoH HprtoToHA 1
uHepiusi. Macca tena. [notHocts BenectBa. Cuna. Exunauiet cuiiel. Bropoit 3akon Hetotona. Tpertnii 3akon Herotona. CBo6ogHoe nagenue teiu. Cuna
TSKECTU. 3aKOH BceMUpHOTo TiaroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. HeBecomocTh. CBs3b MEXIy CHJIOW TSAXKECTH U MAcCCOM Tela.
Hunamomertp. PaBuoaeiictByromias cuna. Cuna tpenus. TpeHue ckoibxenus. Tpenue nokos. TpeHue B IpUpoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs uMnynbca. PeakTuBHOE nBIKeHUe. MexaHuueckas padota. MomHocTs. DHeprus. [loTeHnanpHas 1 KuHeTHYecKast
sHeprus. [IpeBpaiienre oJHOro BH/1a MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXPaHEHUs MTOJIHOM MEXaHUYECKON IHEPTHH.

IIpocTeie MexaHU3MBI. Y CI0BHS pPABHOBECHS TBEPIOTO TEJA, UMEIOLIETO 3aKPEIUIEHHYIO OCh IBMKEHUS. MOMEHT CUIIbL. [lenmp msdicecmu meaa.
Poruar. PaBHoBecue cui Ha peluare. Polyaru B TexHuke, ObITY U nipupojie. [lonBukHbIE M HENMOABUXKHBIE OJ0KH. PaBeHCTBO padOT mpH MCHOIb30BaHUU
IPOCTHIX MEXaHU3MOB («30J10TO€ MpaBUIO MexaHUKH»). KoadduumeHt nmoneznoro neiicTBus MexaHu3ma.

HaBnenue TBepablx Ten. EauHunbl n3mepenus aasineHus. CrocoObl m3MeHeHus naBieHus. JlaBineHue kujakoctedl u rasoB 3akoH [lackans.
JlaBneHue KUAKOCTH Ha THO U cTeHkH cocyaa. Coolmatomiuecs cocyabl. Bec Bozayxa. ATmochepHoe nasnenue. MizmMepenne aTMOC(HEpHOTo TaBIeHUs.
Omneir Toppuuennu. bapomerp-anepoun. ATMocdepHoe aBieHHE Ha pa3IMYHbIX BbicOTax. [ mapaBnuyeckue MexaHu3Mbl (Tipecc, Hacoc). JlaBieHue
KUJKOCTHU U Ta3a Ha MOrPYKEHHOE B HUX Teno. ApxuMenosa cuia. [lnaBanue ten u cynos Bosayxomnnasanue.

Mexannueckue konebanus. [lepuon, yacrora, amminutyna kosnebanuii. Pezonanc. MexaHnnueckue BOJIHBI B OJTHOPOAHBIX cpefax. JlJInHa BOJIHBI.
3BYK KaK MEXaHU4ecKasi BoJHa. ' pOMKOCTb U BBICOTA TOHA 3BYKA.

TenoBble sIBJICHUS

Crpoenue BemiecTBa. ATOMBI U MOJIEKYNbl. TeraoBoe ABM)KEHHWE aTOMOB M Mouiekyld. uddys3us B razax, »KMIKOCTSIX W TBEPIBIX Teax.
bpoynosckoe osudcenue. BzaumopaencTsue (MpUTSHKEHUE U OTTAIKMBAHKE) MOJIEKYJ. ArperaTHble COCTOSIHUS BellecTBa. Pasnuune B CTpO€HUH TBEPBIX
TEeJ, )KUIKOCTEH U ra3oB.

TennoBoe paBHoBecue. Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO XaOTUYECKOTO JIBM)KEHUS 4YacTull. BHyTpeHHss sHeprus. PaGora u
TerIonepeiada Kak crocoObl H3MEHEHUs BHYTpeHHeH dHepruu tena. TermmonpoBoagnocTs. Konseknus. M3nydenue. [Ipumeps! Termonepenadn B Ipupoie
U TexHuke. KonuuecTBo TemnoThl. YenbHas TEIJIOEMKOCTh. YJElbHas TEIUIOTa CTOPAaHMs TOIIMBA. 3aKOH COXPAHEHMs U NPEBpAILEHUs SHEPIUU B
MEXaHUYECKUX U TEIUIOBBIX Mpoueccax. [naBienne u oTBepAeBaHne KPUCTAJUIMYECKUX TeJl. Y AeNIbHAs TEIUIOTA IUIaBJIeHMs. MicnapeHne u KOHAeHcalus.
[Tornomuenue sHEPruy Npy UCIIAPEHNH XKUIKOCTH U BBIIEIICHUE €€ ITPU KOHAeHcauy nnapa. Kunenue. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHUS.



VYaenbHas Temsora mapooOpa3oBaHHs U KOHAeHcanuu. BrnaxHocTs Bo3ayxa. Pabora rasza npu pacmmpenuu. [IpeoGpa3oBanus 3HEpruu B TEIIOBBIX
MamuHax (mapoBasi TypOWHA, IBUTATENb BHYTPEHHErO CropaHusi, peakTuBHbIM nBurartens). KIIJ| TemnoBoil MammHbl. Jkonocuyeckue npoodremvl
UCNONIL30BAHUS MENTOBLIX MAULUH.

DJIeKTPOMarHUTHbIE SIBJIE€HHSA

Onexrpuszanus ¢puznueckux Tesl. B3aumoneicTBue 3apspkeHHBIX Tenl. J[Ba pona 3ieKTpuyecKuxX 3apsiaoB. JlemuMoCTh 3JEKTPUYECKOro 3apsja.
DONEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUs 3JIEKTPUUECKOTo 3apsna. IIpoBOIHUKM, MOITYNPOBOJAHMKH U H30JSATOPBI 3JIEKTPUUYECTBA.
DNEKTPOCKOI. DJIEKTpUYecKoe Iojie Kak OcoObld BuA Matepuu. HanpsowcennHocmv snekmpuieckoeo nois. JIeHCTBUE SJIEKTPUYECKOTo MOojs Ha
AJIEKTpUYECKUE 3apsabl. Kondencamop. SHepaus 31eKmpudecko2o nois KOHOeHcamopa.

DnexTpuueckuid ToK. ICTOUHUKH 3JEKTPUYECKOr0 TOKa. DJIEKTpUUECcKas LEeNb U €€ COCTaBHbIe YacTu. HanpaBieHue u JeicTBUS 3JEKTPUUECKOTO
toka. Hocurtenu snextpuueckux 3apsioB B Merawiax. Cuiia ToKa. DJIEKTPUUYECKOE HAINpPSKEHHE. DJIEKTPUUYECKOE COMPOTHUBIIEHUE HPOBOIAHHMKOB.
EnuHUIIBI COMPOTUBIICHHUS.

3aBUCUMOCTb CHJIBI TOKA OT HanpspkeHus. 3akoH OMa i ydacTka Lenu. Y aeapHoe conpoTuBieHue. Peocratsl. [locienoBarenbHoe coeiMHEHN €
npoBoAHMKOB. [lapannensHoe coelMHEHNE TPOBOIHUKOB.

PaboTta »7MeKTpUYECKOTO MOJIS MO TNEPEMEIICHUIO AJIEKTPHUECKUX 3apsAaoB. MOITHOCTh AIIEKTPHUYECKOr0 TOKa. HarpeBaHue MpOBOIHUKOB
ANEKTPUYECKUM TOKOM. 3akoH J[>xoyms - JIeHna. DnekTpuyeckue HarpeBaTelbHbIe U OCBETUTENbHBIE TPUOOPHL. KopoTkoe 3aMbIkaHue.

MaruutHoe nosie. UHIyKIuss MarHUTHOTO 1osist. MarautHoe noje Toka. OnelT Opcrena. MarHuTHoe 1oJie MOCTOSHHBIX MarHuToB. MaruutHoe
nosie 3eMin. DIeKTpoMarHuT. MarHuTHOE 1oJie KaTyIIKU ¢ TOKOM. [I[puMeHeHne 3J1eKTpoMarauToB. [{eficTBue MarHUTHOTO TMOJIs HA MPOBOJHUK C TOKOM
U JIBIXKYIYIOCS 3apsKeHHYo yactuny. Cuna Amnepa u cuna Jlopenya. InekTpoaBUraTeb. SIBIeHNE AIeKTpOMariuTHoW nHAyKuus. Oneitel @apases.

DneKTpoMarHuTHele Kojiebanus. Konebamenvhulii konmyp. Inekmpozenepamop. Ilepemennwviii mox. Tpancghopmamop. Ilepenayua 31eKTpUIECKOil
SHEPrUU Ha PacCTOSHUE. DJIEKTPOMAarHUTHBIE BOJHBI U UX CBOMCTBA. [Ipunyunvl paouoceazu u menesuoenus. Bausnue snekmpomacnumusix usnyyeHui
Ha JicUgble OP2AHUIMBL.

Caer — anekTpoMaruuTHele BojaHa. CkopocTh cBeTa. MlcTouHuKY cBeTa. 3aKOH MPSIMOJIMHEWHOTO pacpoCTpaHEHNE CBETA. 3aKOH OTPAaYKEHUS CBETA.
[Tnockoe 3epkaino. 3akoH mpeaomieHus cera. JInn3pl. PoKycHOE paccTOsIHUE U ONTHYECKas cujla JIMH3bI. V300paxeHue mpeamera B 3epkajie v JIMH3eE.
Onmuueckue npubopwl. I'na3 xak ontuyeckas cucrema. Jlucnepcus ceera. Mumepghepenyus u ougppaxyus céema.

KBanTOBbBIE sIBJICHUSA

Crpoenune atoMoB. IInanerapHas Mozenb atoma. KBaHTOBBIN XapakTep MOIJIOMIEHUS U UCITYCKaHUs CBETa aToMaMu. JInHeiyaTele CEKTPHI.

OmnsiTel Pesepdopna.

CoctaB atoMHOTrO0 siipa. [IpoTOH, HEUTPOH U IEKTPOH. 3aKOH DHUHIITEHHA O MPOMOPIMOHAIBHOCTH MacChl U SHEPTUU. [eghexm macc u snepeus
cea3u  amomuulx sioep. PammoaktuBHOCTH. [lepmon monypacmana. Anbbda-uznydenue. bema-uznyuenue. I'amma-uznydeHue. SnepHbIe pEaKIIHH.
Uctounuku sHeprun ConHIa ¥ 3Be3A. SaepHas sHepreTuka. Jxosocuueckue npobiemvl pabomvl amomusix dnekmpocmanyui. Jlosumerpus. Bausnue
PAOUOAKMUBHBIX U3TYUEHUL HA HCUBbLE OP2SAHUIMBI.

Ctpoenue u 3Bojouus Beejiennoii

['eonieHTpUUecKass M TelMOLIEHTpUYecKas cucteMbl mupa. Pusndeckas npupona HeOecHbix Ten ConHeyHoW cucteMmbl. IlpouncxoxaeHnue
Conneunoit cucteMbl. usnueckas npupoaa CosHia u 38e31. Ctpoenue Beenennoit. Oponmonus Beenennoi. ['unortesa bonbioro B3phiBa.

IIpumepHbIe TEMBI JIA00PATOPHBIX U MPAKTHYECKHUX PadoT

JlaGopaTopHbie paboThl (HE3aBUCHMO OT TEMAaTHUECKOW MPUHAIJICIKHOCTH ) IEIATCS CIICTYIONTNE TUITHI:

1. TlpoBeneHue nNpsAMBIX U3MEpEHUH PU3NUECKUX BETUYNH



2. Pacyer mo mosy4eHHBIM pe3yJibTaTaM MPSIMBIX U3MEPEHUI 3aBUCUMOTO OT HUX MapaMeTpa (KOCBEHHbIE U3MEPEHHUS).
3. HabGmronenue siBIEHHUI U MOCTAHOBKA OMBITOB (Ha KAUeCTBEHHOM YPOBHE) MO OOHAPYKEHHUIO (PAKTOPOB, BIUAIOIIMX Ha MPOTEKAHHE JaHHBIX
SIBJICHUI.
4. HccnenoBaHue 3aBUCHMOCTH OJIHOM (PU3NYECKOI BETMUUHBI OT IPYToi C MPEACTaBICHHEM PE3yJIbTaTOB B BUJIE IpaduKa MU TaOIHUIIBI.
5. TlpoBepka 3alaHHBIX MIPEAIOI0KEHUH (IIPsIMbIe U3MEpEHHs (PU3NYECKUX BETMYMH U CPAaBHEHHE 33JaHHBIX COOTHOIICHUH MEXTy HUMH).
6. 3HAKOMCTBO C TEXHUYECKUMH YCTPONCTBAMH U UX KOHCTPYHPOBAHHE.
IIpoBenenue npsAMbIX U3MepeHnid (PU3NIYECKUX BeJIUIUH
N3mepenue pazMepos Tel.
N3mepenue pazMepoB MajbIX TeIl.
N3mepenune maccel Tena.
N3mepenue oobema Tena.
N3mepenue cuisl.
W3mepenue BpeMeHH mpoliecca, nepruoia Koaeoanui.
N3mepenne TemnepaTypsl.
W3mepenue naBieHus BO3ayxa B OaJIJIOHE MO TOPIIHEM.
N3mepenue cuibl TOKa U €ro peryjJnpoBaHue.
0.  U3mepenue HanmpsHDKEHUS.
11.  V3mepeHue yrioB MaJieHUs U MPEIOMIICHUS.
12. H3mepenue GOKyCHOTO pacCTOSHUS JIMH3BI.
13.  V3mepeHwue paauoakTHBHOTO (poHA.
Pacuer no nojiydeHHbIM pe3y/IbTaTaAM NPSAMBIX H3MEPEeHN i 3aBUCMMOI0 0T HUX NapaMeTpa (KOCBeHHbIe H3MepeHusl)
W3mepenue NI0THOCTH BEUIECTBA TBEPAOTO TENA.
Onpenenenue k03P PUIEHTA TPEHUS CKOIBKEHUS.
Onpenenenne )KeCTKOCTH MPYKUHBI.
Ornpenenenne BHITAIKUBAIOIICH CHIIBI, IEHCTBYIONIEH HA TIOTPYKEHHOE B JKUJIKOCTH TEJIO.
OnpeneneHre MOMEHTA CHUIIBI.
N3mepenue ckopocTu paBHOMEPHOTO IBUYKEHUSI.
W3mepenue cpeiHell CKOPOCTH JBUKEHHUS.
N3mepenue yckopeHus paBHOYCKOPEHHOTO ABUKEHHUS.
Omnpenenenre pabOThl U MOIITHOCTH.
Onpenenenre 4acTOThI KOJIEOaHUM Tpy3a Ha IPY>KUHE U HUTH.
Onpenenenne OTHOCUTEIbHON BIaKHOCTH.
Onpenenenne KOJIMYECTBA TEIIOTHI.
Onpenenenue yaeabHON TEMIOEMKOCTH.
W3mepenue paboThl U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA.
H3MepeHne conpoTUBIICHUS.
Omnpenenenne ONTUYECKONW CUIIBI JINH3HI.

HBHoOoo~NoOhwdE
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17.

I/ICCJ'ICIIOBaHI/Ie 3aBHCHMOCTH BBITAJKUBAIOMICH CHIIBI OT obBbeMa HOFPY)IQGHHOP'I YacTH OT INIOTHOCTH XXUJIKOCTH, €€ HE3aBUCUMOCTH OT

IIJIOTHOCTHU U MACChI TECJIA.

18.

I/ICCJ'IG,Z[OBaHI/IC 3aBUCUMOCTH CHUJIbI TPECHHUSA OT XapaKTEpa IIOBEPXHOCTH, €€ HE3ABUCUMOCTH OT IJIOIIAaH.

Habaronenne siBJIeHMH M MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHeE) IO O0OHApPY:KeHHI0 (PAKTOPOB, BJIHUSIOIIMX HA NMPOTEKaAHUE
JNAHHBIX ABJCHUNI

HOoo~NoO~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Habnronenue 3aBUCHMOCTH NepHOAa KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI M HE3aBUCUMOCTH OT MacChl.
Habnronenune 3aBUCHMOCTH TepHOa KOJIeOaHUH rpy3a Ha MPYKHHE OT MACCHI ¥ JKECTKOCTH.
Habnronenue 3aBUCHMOCTH JTaBJICHUS ra3a oT 00beMa U TeMIIEPATYpPHI.

HaGnroneHue 3aBUCHMOCTH TeMIIEpaTyphbl OCThIBAIOIIEH BOAbI OT BPEMEHHU.

WccnenoBanue siBIeHUS B3aUMO/IEHCTBUS KaTyIIKU C TOKOM U MarHura.

HccnenoBanue siBIEHUS 2JIEKTPOMarHUTHON HHAYKIUH.

Habnronenue siBIeHNUs OTPayKSHHS U IIPETOMIICHHS CBETA.

HaGnronenue siBIeHUs AUCIEPCUH.

OOHapyxeHue 3aBUCUMOCTH CONPOTUBIIEHUS IPOBOJAHUKA OT €r0 MapaMeTPOB U BEILIECTBA.

HccnenoBanue 3aBUCMMOCTH Beca Tella B )KUIAKOCTH OT 00beMa MOrpyKEHHOH YacTH.

HccnenoBanme 3aBUCUMOCTH OTHOM (PU3NYECKOI BETMUUHBI OT JPYroi ¢ MPEACTaBICHHEM PE3yJIbTaTOB B BH/JIE IpaduKa WK TaOIUIIbI.
HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU IPU paBHOYCKOPEHHOM JIBU)KEHUU 0€3 HauaabHOW CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U ITyTH IIPU PABHOYCKOPEHHOM JIBUKECHHH.
HCCJ’IGHOB&HHG 3aBUCUMOCTH CUJIbI TPCHUA OT CUJIbI JaBJICHUS.

HccnenoBanue 3aBUCUMOCTH Ae(opMaIiuy py>KUHbI OT CUJIBI.

NccnenoBanue 3aBUCUMOCTH Nepro/ia KoJieOaHH Ipy3a Ha HUTH OT JUIMHBI.

HccnenoBanue 3aBUCMMOCTH Nepro/ia KojaeOaHHii rpy3a Ha IPYy>KUHE OT )KECTKOCTU M MacChl.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 IPOBOJHUK OT HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 JIAMITOUKY OT HaIlPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIIEHHS OT yIJIa aleHuUs.

IIpoBepka 3aiaHHBIX NPEANOI0KeHUH (MIPAMbIe H3MepeHus GU3NYEeCKUX BeJINYMH U CPAaBHEHHUE 32IaHHBIX COOTHOLLICHUH MKy HUMH).
IIpoBepka rumores

1. IIpoBepka runoTe3sl O TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUAKOCTH B TPYOKE OT TeMIepaTyphl.

2. TIpoBepka rUIOTE3bI O MPSMON MPOTIOPINOHATHHOCTA CKOPOCTH TPH PABHOYCKOPEHHOM JIBHKCHHUH TIPOUICHHOMY ITyTH.

3. TIpoBepka rumoTe3sl: MPH MOCIIEIOBATEIHHO BKIIFOYCHHBIX JIAMITOYKH U ITPOBOTHUKA MM IBYX MPOBOJIHUKOB HAIIPSKEHUS CKIIAIbIBATH HEJb35

(MOXHO).

4. TlpoBepka mpaBuiia CI0KEHUS TOKOB Ha JIBYX MapalIeIbHO BKIFOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U HX KOHCTPYHPOBaHUe

5. KoHcTpynpoBaHue HaKJIOHHOM IJIOCKOCTH € 3aiaHHbIM 3HaueHuem KIT/1.

6. KoHcTpynpoBaHue apeoMeTpa 1 UCTIBITAHUE €r0 PabOTHI.

7. COopka 3JIeKTpUUECKOH LIeTIH U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX y4acTKax.



8. COopka 2JIeKTpOMarHuTa U HCTIBITAHUE €r0 JCHCTBUSA.
9. M3ydeHue 3IeKTPUUECKOro ABUraTeNsl IOCTOSHHOTO TOKa (Ha MOJIEIN).

10.  KoHcTpyHupoBaHuE 3J1€KTPOJABUIATENS.

11.  KoHcTpynpoBaHHE MOJENHN TEIECKONA.

12. KoHcTpyupoBaHHE MOAEIH JIOJKH C 331aHHON IPy30M0AbEMHOCTBIO.
13. OreHka cBOETo 3peHHs U 000D OUYKOB.

14.  KoncTpyupoBaHHe IPOCTEHILIEro reHeparopa.

15.  M3yueHue cBONCTB U300pakeHUs B IUH3AX.

TemaTu4yeckoe MUIAaHNPOBaHNE € YKA3aHHEM YACOB,
OTBOJMMbIX HA H3Y4YeHHe KAaXKI0i TeMbl

KJ1accC

B Tom uncie Ha IIpumepHoe
KOJIUY€eCTBO
Ne HaumeHnoBanue Bcero
CaMOCTOSATEIbHBIX
n/n pa3aeioB U TeM 4acoB | Ypoku JlabopaTopHbIe paGoThI KonTpoJbHbIe padoThI
paboT, TeCcTOB, 32a4€TOB
y4anmxcs
1
1 Beenenune 4 Nel «OmnpeneneHue 1EeHbI JCICHUS 1
M3MEPUTEITHLHOTO IPUOopay
[lepBoHavansHBIC 1
2 CBEJICHUS O CTPOCHHH 6 2
Ne2 «M3mepenne pazMepoB MaJIbIX TEM
BEIllECTBA
7
Ne3 « smepenne cKopoCT
Ned4 «M3mepenne macchl Tena Ha
PBIYaKHBIX BECAX)
Ne5 «M3mepenne oobemMa Temar
" No6 «OnpeneneHue MI0THOCTH BEIIECTBA
3 BzaumoneiictBue Ten 21 6

TBEPJOT0 TENa»

Ne7 «I'pagynpoBaHue NpyKUHBI U
HU3MEpEHHE CUII AMHAMOMETPOM»

Ne8 « MccnemoBanme 3aBUCHMOCTH CHJIBI
TPEHUS CKOJIBXKEHUS OT CUJIBI
HOPMAaJILHOTO TaBJICHUSD»




Ne9 « Onipenenenne CHIBI TAKECTH
IJIOCKOH IITACTUHBDY
3
Nel0O« 3mepernne o6beMa TBEPIOTO Tea
Ha OTIopy»
4 JlaBieHnne TBuepI[BIX Tell, 21 Nell «OnupejleneHI/Iev BBITAJIKUBAIOIICH 6
KUAKOCTEH U Ta30B CHWJIBI, IEMCTBYIOIIEH HA TIOTPy>KEHHOE B
KUIKOCTh TEIIOY»
Nel2 «BrisscHeHUE yCIIOBUII IIaBaHUS Tella
B )KHUJIKOCTH
2
PaGota. MoIHOCTS. Nel3 «BpisicHeHUE YCIOBUS PaBHOBECUS
5 11 peraara» 4
OHeprus.
Nel4 «Onpenenenne KIIJ] npu nogseme
TeJa M0 HAKJIOHHOU TJIOCKOCTH»
6 [ToBTOpEHME 7 1 uroroBas
Hroro 70 q 14 5 19
KRJIacC
Tema Conepxanue

TemoBeie siBeHus (23 4.)
a/p—3

TennoBoe IBUKEHHUE aTOMOB M MOJIEKYJl. ArperaTrHble COCTOSIHUS BellecTBa. TemnoBoe
paBHOBecue. Temmeparypa. CBsi3b TEeMIEPATYPhl CO CKOPOCTHIO XaOTUYECKOTO JBUYKEHUS YACTHII.
Buyrpennss sueprus. Pabota u Teronepenadya Kak criocoObl H3MEHEHUS! BHYTPEHHEH YHEPTUU
tena. TermmonpoBogHocTh. KonBeknusa. M3nydenue. [Ipumeps! Teronepeaayu B Ipupoae u
TexHuke. KoanuecTBO TEIIOTEL. YI[GJIBHaH TCIIJIOEMKOCTbD. yIIGHI:HaH TCIUIOTA CropaHud TOIJIMBA.
3aKkoH COXPAHCHUSA U ITPECBPALICHUA SHCPIU B MCXAHUYCCKUX U TCIUIOBBIX MPOLECCAX. IImaBnenne
" OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII. YI[GJIBHaH TCILJIOTA I1JIaBJICHUA. I/IcnapeHHe u




KoHZeHcauus. [lornonienre sHepruu npu UCIapeHNH KUAKOCTU U BbIICTICHUE €€ MTPU
KOHJeHcaluu napa. Kunenue. 3aBUCUMOCTb TeMIIEpaTypbl KUIICHUS OT JAaBlIeHUs. Y IelbHas
TEeIUI0Ta MapoodpazoBaHus U KOHACHcaluu. Biaxknocts Bo3ayxa. Pabora raza npu pacimpeHuu.
[TpeoOpazoBaHus YHEPTUH B TEIJIOBBIX MaIllTMHaX (TTapoBasi TypOWHA, IBUTATEllb BHYTPEHHETO
CropaHus, peakTuBHbIN aBUraTenb). KITJI TermoBoit MmammHbl. Jxor0euneckue npoobiemol
UCNONIL30BAHUS MENTOBLIX MAULUH.

DNEeKTpUYECKUE u
AJIEKTPOMATrHUTHBIE SIBIICHUS
(34u.)

a/p—17

OnexTpuzanys Gpusnueckux Ten. BzanmoaencTBue 3apsyKeHHBIX Tel. J[Ba poaa JIeKTpHYECKUX
3apsiAo0B. JeIMMOCTh AIEKTPUUECKOTO 3apsaa. DIEMEHTapPHBIN 2JIEKTPUUECKUH 3apsia. 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTr0 3apsia. [[poBoIHUKH, TOTYTIPOBOJHUKH U U30JIATOPBI
ANEKTPUYECTBA. DIEKTPOCKOIL. DJIEKTPUUECKOE MOJIe Kak 0coOblil BUA MaTepuu. Hanpsoicennocms
NEeKMPU4ecKo20 nous. JIeficTBue 3JeKTpUUecKOro noJjisl Ha 3JeKTpruuecKue 3apsaabl. Kondencamop.
DHepeus snekmpuiecko2o nojisi KOHOeHcamopa.

OnexkTpuueckuil ToK. ICTOUHUKHM 3JIEKTPUYECKOr0 TOKA. DJIEKTpUUECKasl LEIIb U €€ COCTaBHbIE
yactu. HanpapiieHue u qeicTBUS 3JEKTPUUYECKOTro ToKa. HocuTenn 31eKTpuiyecKux 3apsaoB B
Metayax. Cuia Toka. DIeKTpUUYECKOe HaIpsHKEHHE. DIEKTPUUECKOE COIIPOTUBIICHHUE
MIPOBOJIHUKOB. EIMHUIIBI COTPOTUBIICHUSI.

3aBUCUMOCTh CHJIbI TOKA OT HalpsbkeHus. 3akoH OMa /1715 yyacTka Henu. Y JeJIbHOe
conpotusiieHue. Peocrarsl. [locnenoBarensHoe coequHeHre NpoBOAHUKOB. [TapannensHoe
COEIMHEHHUE MPOBOTHUKOB.

PaboTa smeKkTprueckoro moJs 1o nepeMenieHnIo AEeKTPUYECKUX 3apsi1oB. MOIIHOCTD
AJIEKTpUYecKoro Toka. HarpeBanue npoBOJHUKOB 3J€KTPUUYECKUM TOKOM. 3akoH /[xoyns — Jlenna.
DJeKTpuYecKre HarpeBaTelbHbIe U OCBETUTENbHBIE MPUOOpPhI. KopoTkoe 3ambIkaHue.

MaruutHoe nosie. MarautHoe nose Toka. OnsIT Operea. MarHuTHOE 1MOJI€ MOCTOSIHHBIX
MarHuToB. MarauTtHoe nose 3eMiid. IeKTpOMaraiuT. MarHuTHOE 1oJIe KaTyIIKU C TOKOM.
[TprMeHeHne IeKTPOMarHuToB.

CBer — anekTpoMarHuTHbIE BojHa. CKOpocTh cBeTa. MicTouHnku cBeTa. 3aKOH MPSMOJIMHENHOTO
pacnpocTpaHeHHe cBeTa. 3aKOH OTpakeHUs cBeTa. [1mockoe 3epkaino. 3aKoH MPeIOMIICHHUS CBETA.
JIun3sl. OKyCHOE pacCTOSHUE U ONITHYECKas cujia JIUH3bL. M300paxkeHue mpeamera B 3epkaje u
auH3e. Onmuueckue npubopsl. 1'naz xak ontuueckas cucrema. /lucnepcus ceera. Mumepgepenyus
u oughpaxyus ceema.

CgertoBbie saBiieaus 10

[ToBTOpenue (3u)

70 yacos




KJIacc

Tema Conepxanue
MexaHu4ecKue sIBJICHUS Mexannueckoe nBmKeHue. MaTepuanbHas TOYKa Kak MOAENb (PU3HUECKOTO Tela.
(36 4.) OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHKEHMS. CructeMa oTcuera. Pu3nueckue BeIUYHHbL,
n/p—3 HEOOXOAUMBIE VISl OTIMCAHUS ABUKEHUS U B3aMMOCBSI3b MEX1y HUMU (MyTh, IEpEMEIICHUE,

CKOpOCTh, YCKOPEHHE, BpeMsl ABHKEHUs ). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE
JIBUKEHHE. PaBHOMEpHOE IBUKEHHE 110 OKpYKHOCTHU. I1epBriii 3akoH HerotoHa u nHepuusa. Macca
tena. [ImotHocTh BenecTBa. Cuna. Equnuiibl cuiibl. Bropoit 3akon Hetotona. Tpetuii 3akoH
Herotona. CBoOoaHoe najgenue ten. Cuia TsSKecTH. 3aKOH BCEMUPHOTO TAroTeHus. Miyibc.
3aKoH coxpaHeHMs UMIysbca. PeakTuBHoOe BUKeHue. Mexanuueckue konebanus. [lepuon,
4acToTa, aMIUINTY/a Kosebanuil. Pesonanc. Mexanndeckue BOJIHBI B OJJHOPOAHBIX cpenax. JlnuHa
BOJIHBI. 3BYK KaK MEXaHHUYecKas BoJHa. [ poMKOCTb U BbICOTA TOHA 3BYyKa.

9HeKTp0MaFHHTHLI€ SABJICHU A

MarsuTHoe IoJe. I/IH,HYKI_II/IH Mar"HuTHOTO noJjisi. MarHuTHOE MoJjie TOKA. I[eﬁCTBHe MAar"HuTHOIO

(18 u.) MOJIsI Ha IPOBOJAHMK C TOKOM M JIBIDKYIIYIOCS 3apspKeHHYI0 yactuiy. Cuna Amnepa u cuna

a/p—4 Jlopenya. DnekTpoaBUraTens. SIBaeHue aeKTpoMarainTHoW nHAykuusa. Oneitel Papanes.
DnexkTpoMarHuTHbIe Kosiebanus. KorebamenvHulii Konmyp. Inexkmpozenepamop. Ilepemennviii
moxk. Tpancghopmamop. Ilepenada 3neKTpUYECKON SHEPTUU HA PACCTOSHUE. DIEKTPOMAarHUTHbIE
BOJIHBI M UX CBOWCTBA. [Ipunyunsl paouocesazu u menesuoeHus. Bausnue sn1ekmpomacHumnulx
U3TTYYEHUL HA JHCUBbIE OP2AHUZMDBL.
Caert — aniekTpomarauTHast BoiiHa. CkopocTh cBeTa. Jlucnepcus cBera.

KBaHTOBEBIE IBIICHUS Cocras aromHOro0 s1pa. [IpoToH, HEUTPOH U PIEKTPOH. 3aKOH DUHIITENHHA O

(12 4.) IPONOPLUOHATILHOCTH MacChl U SHEPTUU. [eghekm macc u snepeus ces3u amomHbuLx 0€p.

kp—1 PagnoaxtuHOCTb. [lepuon nonypacnana. Ansda-usnyuenue. bema-usnyuenue. 'amma-

usnydyenue. Anepusle peakuuu. Mcrounnku sHeprun CoiHia U 38e311. S nepHasi SHEpreTHKa.
Ikonozuueckue npodaemvl pabomvl amomHvlx daexkmpocmanyui. Jlozumerpus. Brusnue
PAOUOAKMUBHBIX USTYYEHUL HA JHCUBbIE OPSAHUZMDL.

CtpoeHue 1 3BOTIOLUS
Bcenennoii (4 4.)

['eonenTpryeckas 1 reMoleHTpuyYecKas cucreMbl Mupa. dusudeckas npupoaa HeOECHBIX TeT
Conneunoit cucremsl. [Iponcxoxnenne Conneunon cucreMsl. @usnyeckas npupojaa ConHia u
3Be3. Ctpoenue Beenennoit. OBomonns Beenennoit. 'unoresza bonbuoro B3psisa.

70 yacos







