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IHosicuuTennLHAA 3aMHCKA

Pabouas mporpamma ydue6HOTO npeamera «Duznkay mist 7-9 KiaccoB cocTaBlieHa Ha
OCHOBE CJICTYIOIIUX HOPMATHBHO - MPABOBBIX JOKYMEHTOB:
1. ®enepanpubiii 3akoH oT 29.12.2012 r. Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit
Denepauumn.
2. @enepalbHBII  TOCYJApCTBEHHBIN  0Opa30BaTENbHBIM  CTaHJAPT OCHOBHOTO  OONIEro
o0Opa3oBaHMs, YTBEP)KICHHBIM MpHKa3oM MHUHHCTEpPCTBA 00pazoBaHuss W Hayku Poccuiickoii
®enepanun ot 17.12.2010 Nel1897.
3. OcHoBHas oOpa3oBaTellbHAs porpaMMa o0IIero oopazoBaHusi 00IIE00Pa30BATEIBHOMN IIIKOJIBI
nipu [ToconscTBe Poccun B Manaiizuu.

[Tporpamma pazpaboTana Ha OCHOBE aBTOPCKOH MPOrpaMMBbI IO y4EOHOMY IPEIMETY
®usuka 7-9 xinaccel / H.B. ®unonosuy, E. M. I'ytauk.- M.: [Ipoda, 2017r.

Heablo peanuzanuu mporpaMMbl yaeOHOTO npeamera «Du3rKka» OCHOBHOTO 00IIETo
00pa30BaHUs SIBIISCTCS TOCTH)KCHUE YYAIIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB: 3HAHHUMA, YMEHHIH,
HaBBIKOB, KOMHGTGHHI/Iﬁ u KOMHGTGHTHOCTefI, OnpeacCIICMbIX JIMYHOCTHBIMU, CGMCI\/JIHBIMI/I,
0O0IIeCTBEHHBIMH, TOCYJAPCTBCHHBIMH MTOTPEOHOCTSAMHU M BO3MOYKHOCTSIMH O0YYaIOIIeroCs
CpCAHCIO HIKOJIBbHOT0 BO3pacTa, MHANBUAYAJIbHBIMU 0COOEHHOCTSIMH €T0 Pa3BUTHA U COCTOSAHUSA
3JI0POBBSI.

JlocTikeHne MoCTaBIEHHBIX 1Ieiel TP pa3padoTKe U peasin3aiuu 00pa3oBaTebHON
OpraHu3aieil OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
npeaycMaTpuBaeT PEeUIeHUE CIEAYIOIMINX OCHOBHBIX 3a/1a4:

e pa3BUTHE MBIIUICHHUS, IPEXK/IE Bcero GopMupoBaHUE aOCTPAKTHOTO MBIIILJICHHUS;

L] q)OpMHpOBaHI/Ie JIOTUYCCKOI'0O U AJITOPUTMHUYCCKOI'O MBIIIJICHHSA, a4 TAKIKEC TaKMC Ka4CCTBA
MBIIICHHSI, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH;

L] q)OpMHpOBaHI/Ie MAaTEMAaTUYCCKOI'O CTUJIA MBIIIJICHU I, BKIIFOYAKOIIICTO B C€651 HHIAYKOUIO U
JIEAYKIINI0, 00001IeHNe 1 KOHKPETU3AIINI0, aHAIU3 M CUHTE3, KJIaCCU(PHUKAIUIO U
CHCTEMaTH3aIHI0, a0CTparupoBaHUE W aHAJIOTHUIO;

e BO3MOXKHOCTH IIKOJILHUKAM HayUUTHCS TUIAHUPOBATH CBOIO ACSITENFHOCTD, KPUTHUECKH
OLCHUBATH eé, IMPUHHUMATE CaMOCTOATCIIBHBIC PCIICHU A, OTCTAUBATh CBOW B3IJIAAbI U
yOexaeHHsI, U3J1araTb CBOM MBICIIH SICHO M HCUYEPIIBIBAIOIIE, TPHOOPETATh HABBIKH YETKOTO
BBIIIOJIHEHHS] MATEMAaTUYECKUX 3alIUCEH, Pa3BUBATh y YUaIIMXCs TPAMOTHYIO YCTHYIO U
MUCBMEHHYIO PEYb.

Ilnanupyemble pe3yJbTaThl H3y4eHUs] y4eOHOI0 Kypca

BrImyckHUK HayduTCS:

e cobOmonaTe mpaBwia OE30MaCHOCTH M OXpaHbl Tpylda MpH paboTe ¢ YyuyeOHbIM U
1a00paTOpHBIM 000y I0OBaHUEM;

® IIOHMMATh CMBICII OCHOBHBIX (DU3WYECKHX TEPMHHOB: (HU3UYECKOE TeNo, (PHU3MUEcKoe
SIBTICHHE, (PU3NYECKast BEIMINHA, CTUHHUIIB H3MEPECHUS;

® pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PELIMTH MPH MOMOIIN (PU3NYECKUX METOJO0B;
aHAJTM3UPOBATh OTICIBHBIC ATAlbl MPOBEACHUS HCCICAOBAHWA W HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OMBITOB;

® CTaBUTH OMBITHI IO UCCIEIOBAHUIO (HU3WUCCKHUX SBICHUN WM (HU3NUYECKUX CBOMCTB TEl
0e3 HCIONIb30BaHMS MPSIMBIX W3MEPEHUH; TpU 3TOM (GOopMyIupoBaTh MpodiieMy/3amaqy
y4eOHOTO 3KCIIepUMEHTa; coOMpaTh YCTAaHOBKY H3 MpPEIIOKEHHOro 000pyI0OBaHUS;
TIPOBOJTUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI.

® [IOHMMATh POJIb IKCIIEPHUMEHTA B MTOJYYCHUH HAYYHOI HH(pOpMAIHH;

® [IPOBOAUTH NpPsIMbIE MU3MEPEHMs (PU3UUYECKHX BETUYMH: BPEMS, paccTOsIHHE, Macca Tela,
o0beM, cuila, TemIeparypa, arMocqepHoe JaBlieHHe, BIAKHOCTb BO3/yXa, HANPsHKEHHUE,
cuja TOKa, paJdalUoOHHBIN (OH (C MCIOJb30BaHWEM JIO3MMETpA); MPU ITOM BBIOMpATH
ONTUMAJIBHBIA CIIOCOO0 HW3MEPEHHsT M HUCHOJb30BATh IMPOCTEHIINE METOIBl OLEHKH
MOTPEIIHOCTEN UBMEPEHU.



® IIPOBOJUTH HCCJCAOBAHUEC 3aBUCHUMOCTEH (HU3UYCCKUX BEIMYMH C HCIOJIB30BaHUEM
MNPSAMBIX M3MEPEHHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKHX BEIMYMH B BHUJIEC TaONHI] U TpadUKOB, JEIaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEAOBAHUS;

® IIPOBOJUTHh KOCBEHHBIC M3MEPCHHUS (PU3MYECCKUX BEIWYMH: IPH BHITOJIHCHUHU H3MEPEHHM
coOuparh HSKCHNEPUMEHTAIBHYIO YCTAaHOBKY, CJEIys MPEII0KEHHOW HMHCTPYKIIUH,
BBIYHCIIATh 3HAYEHUE BEJIIMYMHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTaThl C YYETOM
3aJIJaHHON TOYHOCTH U3MEPECHUH;

® AHAIM3UPOBATH CHUTYAIlMU MPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa, y3HaBaThb B HHUX
MPOSIBIICHUE HM3YyYCHHBIX (PU3NYCCKUX SIBICHUN WM 3aKOHOMEPHOCTEH W TPHUMEHSThH
HAMEIOIIMECs 3HAHUA 711 NX O0BICHEHUS,

® TIOHMMATh NIPUHIUIIEI IEHCTBHUS MAIIMH, TIPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBHUS UX
0€e30MacHOr0 UCIOJIb30BaHMs B IOBCEAHEBHOM KU3HU;

® UCIIOJIB30BaTh IIPH BBIMOJHEHUH YUYEOHBIX 3a/ad HAyYHO-TIOMYJSAPHYIO JUTEPATYPy O
(bU3HYECKUX SBICHUSAX, CIIPABOYHBIC MaTepHaibl, pecypchl IHTEpHET.

BBIITyCKHMK MOJIYyYUT BO3MOXHOCTb HAyYUThCS:

® O0CO3HaBaTh IEHHOCTb HAYYHBIX MCCIIEJOBAHMM, POJIb (QU3UKU B PaCIIUPEHUU
IIpEJICTaBICHUNA 00 OKPYXKAIOIIEM MUPE U €€ BKJIAJ B YJIYUIlIEHUE KaUeCTBA KU3HU;

® CIIOJIb30BaTh IPUEMBbl MOCTPOEHUS (PU3MUYECKHX MOjeiel, moucka U (HOpMYyIUPOBKU
JI0OKa3aTeNIbCTB  BBIABUHYTBIX TMIIOTE3 M TEOPETUYECKUMX BBIBOJAOB HA OCHOBE
SMIMPUYECKU YCTAHOBJIEHHBIX (PAKTOB;

® CpaBHUBATHb TOYHOCTb M3MEPEHUS (PU3NYECKUX BEIMUYUH MO BEIMUYMHE UX OTHOCUTEIbHOU
IIOTPELIHOCTH MPY ITPOBEACHUM NPSAMBIX U3MEPEHUN;

® CaMOCTOSITE€IbHO IPOBOJUTH KOCBEHHBIE W3MEPEHUS U HCCIENOBaHUS (DU3UYECKUX
BEJIMYMH C MCIIOJIb30BAaHHEM DA3JIMYHBIX CIIOCOO0B HM3MepeHHs (PU3MYECKHX BEJIMYMH,
BBIOMPATh CPEACTBA M3MEPEHHsI C YYETOM HEOOXOAMMOH TOYHOCTH H3MEPEHHH,
00OCHOBBIBaTh BBIOOp croco0a M3MEpeHUs, aJeKBAaTHOIO IIOCTABIEHHOW 3ajaue,
IIPOBOJIUTH OLIEHKY JOCTOBEPHOCTH MOJY4YECHHBIX PE3YyJIbTaTOB;

e BocnpuHUMarh HHGpopMaIMio (U3NYECKOrO COJACpXKaHHWA B  HAy4YHO-TIONMYJISIPHON
JUTEpaType U CPeACTBAX MaccOBOW MH(OpMAIMM, KPUTHUECKH OLIEHUBATh MOJIyYECHHYIO
nH(pOpMalLIMIO, aHATU3HUPYSI €€ COIep >KaHNE U JaHHbIE 00 UCTOYHUKE HH(OpMaLINY;

e co3/7aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUYECKHUX SBJICHUSAX HA
OCHOBE HECKOJIbKMX HMCTOYHHUKOB HMH(OpPMAIMHM, CONPOBOXKIATh  BBICTYIUIEHHE
Ipe3eHTaluel, yYUThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHHUKOB.

JInuHOCTHBIMHU pe3yIbTaTaMu 00yueHHs (PpU3MKe B OCHOBHOM IIKOJIe SIBJISIOTCS:

1. Poccuiickas rpaxiaHcKasi HIEHTUYHOCTh (IATPUOTU3M, YBaxkeHHe Kk OTeyecTBy, K MPOIIJIOMY U
HAaCTOSIIIEMY MHOTI'OHAIIMOHAJIIBHOIO Haponaa Poccnu, 4yBCTBO OTBETCTBEHHOCTH M JIOJITa IEpEn
Ponunoii, unentudukamus cedss B KadecTBe rpaxaaHMHa Poccum, cyObeKTHBHAs 3HAYUMOCTD
WCIIOJIb30BAaHNSl PYCCKOIO S3bIKa M A3BIKOB HApoAOB Poccuu, OCO3HaHWE M OIIYIIECHHE
JUYHOCTHOM  CONPHYACTHOCTH Cyapbe poccuiickoro Hapoja). Oco3HaHHE ATHUYECKOH
MIPUHAJIC)KHOCTH, 3HAHWE HCTOPHUH, SI3bIKA, KYJIbTYpbl CBOETO HApOJa, CBOETO Kpas, OCHOB
KYJIbTYPHOTO Hacyieaus HapoaoB Poccuu u yenoBeuecTBa (MAEHTUYHOCTD YEJIOBEKA C POCCUNCKON
MHOTOHAIIMOHAJIbHOM ~ KyJIbTYpOH, CONPHUYACTHOCTb HCTOPMM HApoJOB M  TIOCYIapCTB,
HaxXOJMBIIMXCS Ha TEPPUTOPUM COBpPEMEHHOM Poccum); HMHTEpHOpH3alUs T'yMaHUCTHUYECKHX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIBLHOTO POCCUIICKOTO OOIIEeCcTBa.
Oco3HaHHOE, YBOKUTENbHOE U 0OpOXKenaTeIbHOe OTHOIIEHHE K MCTOPHHM, KYJIbType, PEIUruH,
TpaauLUsAM, S3bIKaM, [ICHHOCTSM HapoA0B Poccun u HapomoB mupa.

2. 'OTOBHOCTH U CIOCOOHOCTh OOYYAIOIIUXCS K CAMOPAa3BUTHIO M caMOOOpPa30BaHUIO HAa OCHOBE
MOTHUBAllMM K OOYyYEHHIO W MO3HAHHUIO; TOTOBHOCTh M CIHOCOOHOCTh K OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JaJIbHEHIIeH MHINBUYya IbHON TpaeKTOpuKu o0pa30BaHUs HA 0a3e OpPUEHTHPOBKH B
mupe npodeccuil ¥ NpopecCuoHaIbHBIX MPEANOYTECHUN, ¢ YIETOM YCTONYMBBIX MO3HABATEIbHBIX
UHTEPECOB.



3. Pa3BuToe MopanbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIICHUU MOPAIBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (DOpMHpOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO TOBEICHHS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IIOCTYNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPHIUMOCTb, YBAXKUTEIHLHOE OTHOIICHUE K
PEJIMTHO3HBIM YYBCTBAM, B3IJISaM JIIOJIeH UM UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX HOPM MOpaJH,
HPaBCTBEHHBIX, JIYXOBHBIX HJICAJIOB, XPAHUMBIX B KYJIBTYPHBIX TpaaullUsxX HapoaoB Poccuu,
FOTOBHOCTh Ha HX OCHOBE K CO3HATEIbHOMY CAMOOTPAHHYEHHUIO B IIOCTYIKAX, MOBEICHUH,
pPacTOYUTENTLHOM MOTPEOUTENHCTBE; CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBaX CBETCKOM
STUKHU, KYJIbTYphl TPAIULUOHHBIX PEIIUTHI, UX POJHM B Pa3BUTUU KYIbTYpHl U cTopuu Poccun u
4eJI0BEUYECTBA, B CTAHOBJIEHWH TPAKJAHCKOIO OO0IECTBA M POCCUNMCKON TOCYJapCTBEHHOCTH;
MOHMMAaHNE 3HAUEHUSI HPABCTBEHHOCTH, BEPHI U PEIIUTHH B KU3HU YEJIOBEKA, CEMbU U OOILIECTBA).
ChopMupoBaHHOCTh OTBETCTBEHHOTO OTHOILICHHS K YUYCHHIO; YBa)KUTEJIBHOTO OTHOIIEHHS K
TPYAy, HaJIMYKME OIbITA yYacTHs B COLMAIBHO 3HAYMMOM Tpyne. Oco3HaHuE 3HAUEHUS CEMbU B
KU3HM 4eJOBEKa M OOIIEeCTBa, MNPHHATHE LEHHOCTH CEMEHHOW J>KU3HHU, YBaXHUTEIbHOE U
3a00TIMBOE OTHOIIEHHUE K YJIeHaM CBOEH CEeMbH.

4. ChopMHPOBAHHOCTH LEIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOW TMPAKTUKU, YUUTHIBAIOIIETO COLMAIbHOE, KYJIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOI'O MUpa.

5. Oco3HaHHOE, YBa)XUTEIbHOE M J10OpOKENaTeIbHOE OTHOLIEHUE K IPYrOMYy YeJOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHUIO, KYJbTYpe, f3bIKY, BEpe, Tpa)JaHCKOM mo3uuuu. ['oToBHOCTH H
CIIOCOOHOCTh BECTH JHAJOr C JPYTUMH JIIOJbMH W JOCTUTaTh B HEM B3aMMOINOHHUMAHUS
(unenTuduKanus ceds Kak MOJHONPABHOIO CyObeKkTa OOIIEHHSI, TOTOBHOCTh K KOHCTPYHUPOBAHUIO
o0Opa3a mapTHepa IO AMAIOTYy, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a IOMYCTUMBIX CIIOCOOOB
JMaJiora, TOTOBHOCTh K KOHCTPYMPOBAHMIO Ipollecca AMaora Kak KOHBEHLIMOHUPOBAHUS
HUHTEPECOB, MPOLIETYP, TOTOBHOCTH M CIIOCOOHOCTH K BEJICHUIO IIEPErOBOPOB).

6. OCBOEGHHOCTh COLMAIBHBIX HOPM, TPABWJI MOBEACHUS, pOJie U (OPM COLMAIBHOW KHU3HU B
rpynnax v cooOiecTBax. YyacTue B IIKOJbHOM CAaMOYIPABICHUH U OOLICCTBEHHOW >XU3HU B
npejiesiax BO3pPacTHBIX KOMIETEHIIMN C YYETOM PErMOHAIbHBIX, STHOKYJIbTYPHBIX, COIMATBHBIX U
PKOHOMHUYECKUX ocoOeHHocTel (opMUpOBaHHE TOTOBHOCTH K Yy4YacTHIO B  IIpoIEecce
YIOPSIOYCHUS COITUATBHBIX CBSI3€M U OTHOIICHHM, B KOTOPHIE BKIIFOYEHBI U KOTOPBIE (POPMUPYIOT
caMU y4Yalluecs; BKJIIOUYEHHOCTh B HEMOCPEJACTBEHHOE TPa)XIaHCKOE YYacTHe, T'OTOBHOCTh
y4acTBOBAaTh B KU3HEJECATEIbHOCTH MOAPOCTKOBOIO OOIIECTBEHHOTO 00bEIMHEHUS, IPOAYKTUBHO
B3aMMOJICHCTBYIOIIETO C COIMAIBHON Cpeloil U COLMANbHBIMU WHCTHUTYTaMH; WIACHTHU(HUKAIUSL
ce0s1 B KauecTBe CyOBheKTa COIMAIBHBIX MPeoOpa3oBaHMi, OCBOCHHE KOMIIETEHTHOCTEH B cepe
OpraHU3aTOPCKON AESATENIbHOCTH; MHTEPUOPU3ALUS LIEHHOCTEN CO3UAATeNIbHOIO OTHOUIEHUS K
OKpYyKaroleun JICUCTBUTEIIBHOCTH, I1[EHHOCTEW  COLMAIBHOTO TBOPYECTBA, IIEHHOCTHU
MPOJYKTUBHOW OpraHU3allMd COBMECTHOM JEATEIbHOCTH, CcaMoOpealiu3alid B TIpynmne Hu
OpraHu3aIy, LIEHHOCTH «APYTroro» Kak paBHOIPABHOIO MapTHepa, (POpMHUPOBAHUE KOMITETEHIIUI
aHalM3a, TMPOEKTHPOBAHUS, OPTraHU3AlMUU JEATENbHOCTH, pedIeKCHH H3MEHEHHH, Croco0oB
B3aMMOBBITOJIHOTO  COTPYJIHUYECTBA, CHOCOOOB pealn3alli COOCTBEHHOI'O  JIMJIEPCKOTO
MOTCHITUANA).

7. ChopMUpOBaHHOCTH IIEHHOCTH 370POBOTO M 0OE€30MacHOTO 00pa3a >KU3HU;, WHTECPUOPHU3AIIHS
MpaBWJI HMHAWBHUIYAaTbHOTO U KOJUIGKTUBHOTO OE30MAaCHOTO TMOBEACHHS B YPE3BBIYANHBIX
CUTYalUsAX, YTPOXKAIOIIMX KU3HU U 3/I0POBBIO JIIOJIEH, MpaBUi MOBEIEHUSI HA TPAHCIOPTE U Ha
Joporax.

8. Pa3BUTOCTH 3CTETHMUECKOTO CO3HAHUS Yepe3 OCBOEHUE XYI0KECTBEHHOI'O Haclequsi Hapo/0B
Poccum u mupa, TBOpUECKOH JEATEIBHOCTH ICTETUUYECKOTO XapakTepa (COCOOHOCTh MOHUMATh
XyJO’KECTBEHHBbIE  IPOU3BENEHHUS, OTPAKAIOLUIUE pa3Hble  ATHOKYJIbTYPHbIE  TPAAMIINH;
c(OpPMUPOBAHHOCTh OCHOB XYJI0KECTBEHHOH KYyNbTYpbl OOYYaIOIIMXCS KaK 4YacTH WX OOIIei
JTYXOBHOM KYyJBTYPBI, KaK 0c000T0 crocoda Mo3HaHUsI )KU3HU U CPEJICTBA OPTaHU3ALUN OOIICHUS;
ACTETUYECKOE, AMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOLIETO MHUPA; CIHOCOOHOCTh K
HMOLIMOHAIBHO-IICHHOCTHOMY ~ OCBOGHHMIO ~ MHpa, CaMOBBIPOXEHUIO M  OpPHEHTAalUu B
XyJI0’KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYPHI, YBAXKEHUE K HCTOPUU KYIbTYpPbI
cBoero OteuecTBa, BHIPAXKEHHON B TOM YHCJIeé B TOHUMaHUU KPAacoThl YEIOBEKa; MOTPEOHOCTh B
OOIICHNH C XYI0KECTBEHHBIMU MPOU3BEICHUSIMHU, CHOPMUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K



TPaaULUAM XyJ0KECTBEHHON KYJIBTYPBI KaK CMBICIOBOM, 3CTETUYECKOW U JIMYHOCTHO-3HAYUMOU
LIEHHOCTH).

9. CdhopMupOBaHHOCTh OCHOB 3KOJIOTHYECKOM KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOTO MBIIUIEHUS, HAJIMYME ONbITA HKOJIOIMYECKH OPUEHTHPOBAHHOMN
pedIIeKCUBHO-OIICHOYHON M MPAKTUYECKON AESITENbHOCTH B dKU3HEHHBIX CUTYaIUsIX (TOTOBHOCTh
K HCCIIEJOBAaHUIO NPUPOJBI, K 3aHATHUAM CEJIbCKOXO3AHCTBEHHBIM TPYAOM, K XYI0KECTBEHHO-
3CTETUYECKOMY OTPAXKEHHUIO NPHUPOABL, K 3aHATUSAM TYPU3MOM, B TOM YHUCJIE SKOTYPHU3MOM, K
OCYILIECTBJIEHUIO IPUPOIOOXPAHHON E€ATEIBHOCTH).

MeranpeamerHble pe3yiabTaThl 00y4deHHs (U3MKE B OCHOBHOM WIKOJIE BKJIIOYAIOT
MedcnpeoMemuble  NOHAMUSA W YHUBEpCAlbHBbIE  y4ueOHBIE JEHCTBHUA  (pecyramueHuvle,
nO3HABaAMeENbHbIE, KOMMYHUKAMUBHBIE).

Mesxicnpedmemmuvie nonamus

YcnoBueM GopMUPOBAHUS MEKIIPEIMETHBIX MOHSATHH, TAKUX, KaK CUCTeMa, (aKT,
3aKOHOMEPHOCTb, ()EHOMEH, aHAJIN3, CHHTE3 SIBJISIETCS OBJaJIeHHE 00yJaroIMMUCS OCHOBAMHU
YUTATEIHCKON KOMIIETEHIIUHU, MPUOOPETEeHNE HAaBBIKOB pabOThI ¢ MH(OpMaLIUe, ydacTue B
NPOEKTHOH JIesTeNbHOCTH. B OCHOBHOM 1IKOJIE TIpoIoIDKaeTcst paboTa 1mo (popMupoBaHUIO U
Pa3sBUTHIO OCHOB YHUTATEIbCKONW KomneTeHIMU. OO0yuaromuecs OBlIaeloT YTEHUEM KaK CPEICTBOM
OCYIIECTBIICHHSI CBOMX JATbHEUIINX IJIAHOB: TIPOIOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMUs,
OCO3HAHHOTO TUIAHUPOBAHUS CBOETO AKTYAJIbHOT'O U MEPCIIEKTUBHOTO KPyra YTE€HUs, B TOM YUCIIe
JIOCYTOBOTO, MIOATOTOBKH K TPYIOBOU M COIMAILHOM JISATEIBHOCTH. Y BBIITYCKHUKOB OyIeT
chopMUpoBaHa MOTPEOHOCTh B CUCTEMAaTUYECKOM YTECHUH KaK CPEJCTBE MO3HAHUS MUpPa U ceOsl B
3TOM MHpE, TAPMOHU3AIMH OTHOILIEHUI YeJI0BEeKa 1 00IIECTBa, CO3IaHIH 00pa3a «IoTpeOHOTro
OyIyIIero.

[Tpu nzyuennn puszuku 00ydarommecs: yCOBEPIICHCTBYIOT IPUOOPETEHHBIE HABBIKU
paboThl ¢ nHPpOpMaLKel U NonoaHAT Ux. OHU CMOT'yYT paboTaTh ¢ TEKCTaMH, IPEOOPa30BbIBATh U
UHTEPIPETHPOBATH COACPIKALTYIOCS B HUX HH(POPMAIUIO, B TOM YHCJIE:

® CHUCTEMaTH3UPOBATh, COMOCTABIATh, AaHAJIM3UPOBaTh, 0000OMIATH W UHTEPIPETUPOBATH
uH(pOPMALIHIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

® BBIJCNATH IVIABHYIO U M30BITOUHYIO MH(GOPMAIMIO, BHIIOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH;

® [peACTaBIATh MHPOPMAIUIO B CXKATOW ClIOBECHOU (opMe (B BUJE IJIaHA UM TE€3HCOB) U B
HarJIsJHO-CUMBOJINYECKON (GopMme (B BHUJE TabiIul, rpayecKuX CXeM U Juarpamm, KapT
HNOHATUI — KOHLENITyalbHbIX AMArPaMM, OMIOPHBIX KOHCIIEKTOB);

®  3aMOJHATH U JOMOJHITH TaOJIULbI, CXEMBI, IUarPaMMbl, TEKCTHI.

B xone uzyuenus ¢puszuku odyyaronyecs NpuoOpeTyT ONBIT IPOEKTHOMN AESITETbHOCTH KaK
0co0oi (hopMbI yueOHOIT pabOThI, CIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSITEILHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHNIO MOTHBAIUK U 3(P(HEKTUBHOCTH Y4eOHOI
JEATENIBHOCTH; B XOJI€ PEAIU3allii UCXOAHOIO 3aMbICiIa Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHHMEM BbIOMpATh a/IeKBaTHbIE CTOAIIEH 3a7aue Cpe/CTBa, IPUHUMATh PEIICHUs, B TOM YHUCIIEe U
B CUTYyallUsX HeonpeaeaeHHOcTH. OHU MOTydaT BO3MOXKHOCTb Pa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJIBKUX BapUAaHTOB PEUICHH, K MOMCKY HECTaHAAPTHBIX PEIICHUH, TOUCKY U
OCYILECTBIICHHIO Hanbojee MPUEeMIIEMOT0 PELIeHHUS.

Pezynamuenvie YY/|
1. YMeHue caMoCTOSITEIbHO OIpPENeNsATh IeH OOyueHHs, CTaBUTh U (OPMYIHPOBATH HOBBIE
3ajaud B ydyeOe M IO3HABATENbHOM JESITENbHOCTH, Pa3BUBAaTh MOTHBBI W HHTEPECHI CBOEU
MO03HABATENBHOM JesTeIbHOCTH. OOyUaroMics CMOXKET:
® aHaJIM3MPOBATH CYLIECTBYIOIINE U TUIAHUPOBATH Oyaylue 0Opa3oBaTeabHbIe PE3yIbTaThl;
e  UACHTUGUIIUPOBATH COOCTBEHHBIC MTPOOIEMBI M OTIPEACIIATH TIIaBHYIO TPOOJIEMY;
® BBIIBUTAaTh BEPCHM pEIICHUS MpoOsieMbl, (HOPMYIUpPOBaTh THIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3yJbpTaT;
® CTaBUTh L€JIb JEATEIbHOCTH Ha OCHOBE OIpPEJesIeHHONH MNpoOJeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEH;
e (QopmynupoBaTh y4yeOHbIE 3a7aud KaK IIard JOCTWKEHHUS TIOCTaBJICHHOW IeNn
JESITEIIbHOCTH;



000CHOBBIBATH HCJICBBIC OPHUCHTUPLI U MPHUOPUTCTHI CChHUJIKAMH HA HNCHHOCTH, YKa3biBasd U
000CHOBBIBas JIOTUYCCKYTO MOCICAOBATCIbHOCTD IAroB.

2. YMeHHe caMOCTOSTENBHO IJIAHUPOBATH ITYTH TOCTHKECHHS
1eneil, B TOM 4uciie albTepHaTUBHbBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIOCOOBI
penIeHus yueOHBIX 1 MO3HABATENBHBIX 331a4. OOy4aronIuiicss CMOXKET:

ompeneNniaTh HeoOXOAUMBbIE NeicTBHE () B COOTBETCTBUHM C Y4eOHOW M IO3HABATEIBbHOM
3aJaueil ¥ COCTaBJIATh AITOPUTM UX BBITIOJHEHUS;

000CHOBBIBATh W OCYIIECTBJIATH BBIOOp Hambosee 3(PQPEKTHBHBIX CIOCOOOB PpEIICHUS
yueOHBIX U MO3HABATEIbHBIX 3a/a4;

OTpeNeNATh/HaX0AUTh, B TOM YHCJIE€ W3 MPEAJIOKECHHBIX BapUaHTOB, YCJIOBUS IS
BBITOJIHEHUS YUeOHOH M O3HABATEIBHOM 3a/1a4u;

BBICTpAauBaTh >KU3HEHHbIE IUIAaHBI Ha KpPaTKOCpPO4YHOE Oynayiiee (3asBisTh IEJIEBbIE
OpUEHTHUPBI, CTAaBUThb aJeKBaTHbIE WM 3aJayd U Mpenjarat ACHCTBUS, YyKa3blBas U
000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEILHOCTD I1IAaroB);

BBIOHMpATh U3 MPEJIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh CPEICTBA/PECYPCHI IS
pelIeHus 3aJa4n/TIOCTHXKEHUS 1IeIIH;

COCTABIIATH TUIAH PEIICHUS MPOOIIEMBI (BBITOTHEHHS MTPOSKTA, IPOBEICHUS HCCIICIOBAHNA);
OTpeeNATh MOTCHUUANbHbIE 3aTPYAHEHUS IPU PEHICHUH Y4eOHOW W TO3HaBaTeNbHOM
3aJ]a4M U HaXOJUTh CPEICTBA Ui UX YCTPaHEHUS;

OIMCHIBATH CBOW OMBIT, OOPMIISS €ro JJIsl IepeAadyd IPYTHM JIIOASM B BHJIE TEXHOJOTHU
peIIeHus MPaKTHYECKUX 3aad OMpPeesICHHOTO KI1acca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUAYAIbHYIO 00pPa30BaTENbHYIO TPACKTOPHUIO.

3. YMeHue cOOTHOCUTh CBOM JICHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMU, OCYLECTBISATh KOHTPOJIb
CBOEH JIEATEILHOCTH B IPOLIECCE IOCTHKEHHS pe3yibTaTra, ONpPENeNATh CIIOCOObI NEHCTBUI B
paMKax IpeUIoKEHHBIX YCIOBUM U TpeOOBaHU, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTyalueH.

OO0yyaromuiicss CMOXKeT:

ONpeAeNsiTh COBMECTHO C TMEJaroroM W CBEPCTHUKAMHM KPUTEPUH IIAHUPYEMBIX
pPe3yJbTaTOB M KPUTEPUH OLIEHKU CBOEH yueOHOM! JesITeNbHOCTH;

CHUCTeMaTH3MpOBaTh (B TOM YHCIE BHIOMpATh NPUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JEATEIBHOCTH;

oTOMpaTb HMHCTPYMEHTBHl JJii OLICHMBAHMS CBOEH JIE€ATEIbHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOEH JESTEIbHOCTH B paMKax MPeI0oKEHHBIX YCIOBUN U TpeOOBaHMIA;
OLICHUBATh CBOIO JEATEIBHOCTb, apryMEHTHPYs INPUYMHBI JTOCTHKEHUS WIH OTCYTCTBHS
IUTAHUPYEMOT'O pe3ysbTaTa;

HaXOJIUTh JIOCTaTOYHBIE CPEACTBA JJIsi BHIMOJHEHUS y4eOHBIX JEHCTBHI B M3MEHSIOLIEHCS
CUTYallUX W/WIIM MPU OTCYTCTBUU ITUIAHUPYEMOTO Pe3ysIbTara;

paboTas 1o CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AESITEIbHOCTh Ha OCHOBE
aHaJIM3a W3MEHEHUN CHUTyalluu [UIsl TOJy4YeHUs 3allJTAaHUPOBAaHHBIX XapaKTEPUCTHUK
IPOAYKTa/pe3ynbTaTa;

YCTaHaBIMBAaTh  CBSI3b  MEXJY IOJYYEHHBIMH  XapaKTePUCTHMKaMH MPOAyKTa U
XapaKTepUCTHUKAaMU Ipoliecca AeSTeNIbHOCTH U MO 3aBEpIICHUU JIEATEIbHOCTH IMpensaraTh
M3MEHEHHE XapaKTePUCTHK IIpolecca s IOJIYYEHUs YIYYIIEHHBIX XapaKTEpUCTHK
POJYKTA;

CBEpATh CBOM JIEHCTBHS C IENbIO U, MNpU HEOOXOJUMOCTH, HCHPABIATH OIMIMOKU
CaMOCTOSITENIBHO.

4. YMenue OLCHUBATH NPAaBUJIIBHOCTDb BBITIOJIHCHUA y‘Ie6HOI>i 3aga4u, COOCTBEHHBIE BO3MOKHOCTH
€€ pelIeHUs.

OO0y4armHIiCs CMOXKET:

OTIPEeICNIATh KPUTEPUHU NPABUILHOCTH (KOPPEKTHOCTH) BBIMIOTHEHUS YUeOHOM 3a/1a4H;
AHAIM3UPOBATh U OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHUS IS
BBITIOJTHEHHS YICOHOM 3a/1auu;

CBOOOIHO TOJIE30BATHCS BBHIPAOOTAHHBIMH KPUTEPHUSIMH OLIEHKH U CaMOOIIEHKU, UCXOMS U3
[EJTH ¥ UMEIOIINXCS CPEICTB, pa3indasi pe3yJIbTaT U CIIoCOObI IEHCTBUM;



® OICHUBATh TPOAYKT CBOCH [EATEIBHOCTH 1O 3aJaHHBIM W/WIM CaMOCTOSITEIIBEHO
OTIpe/ICIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IEIBIO ESTEIEHOCTH;
e 00OCHOBBIBATh JOCTH)KAMOCTH LM BBIOPAHHBIM CIOCOOOM HAa OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;
e (UKCHPOBaTh U AHATTU3UPOBATH JTUHAMUKY COOCTBEHHBIX 00Pa30BATEIbHBIX PE3yIbTaTOB.
5. BrnaneHne OCHOBaMH CAaMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHS PEHICHUH M OCYIIECTBICHHUS
OCO3HAHHOTO BHIOOPA B yUEOHOM M TIO3HABATEIILHOW JCATEIBHOCTH.
OO0y4arUIMIiCs CMOXKET:
e HAOIIOAATh W aHAJIM3HPOBATH COOCTBCHHYIO YYEOHYIO W TIO3HABATEILHYIO NESATEIBHOCTh U
NEeSITeIbHOCTD IPYTrUX 00y4aroIuXxcs B poIecce B3auMOITPOBEPKH;
® COOTHOCHTH pPEAIbHbIC M IUIAHUPYEMbIC PEe3yJIbTaThl MHIMBHUIYaJIbHONH 00pa3oBaTEIbHOM
JESTEIIbHOCTH U JICNIaTh BBIBOIBI;
® [IPUHUMATPH PEIICHHE B y4eOHOW CUTYaIlMX U HECTH 32 HETO OTBETCTBEHHOCTH;
®  CaMOCTOSITEIILHO OINPEIEIIATh MPHUYMHBI CBOCTO yCIIeXa WIIM HEYCIeXa U HaXOAUTh CIOCOOBI
BBIX0/JIa U3 CUTYAIH HEYCIIeXa;
® PCTPOCHCKTHBHO ONPEACATh, KAaKUE JCUCTBUS IO PEIICHUIO YYEeOHOW 3ajaud WM
napamMeTpbl ITHX JICHCTBHH MPHBEIN K TOIYYCHUIO HMEIOMIErocs MPOAYKTa Yy4eOHOU
JeSITeTbHOCTH;
® JICMOHCTPHPOBATh  MPHEMbI  PETYISIUH  TCUXO()U3HOIOTUICCKUX/IMOIIMOHATBHBIX
COCTOSIHUH JUIsl  JOCTIoKeHHsT d¢¢erTa yCIoKoeHHus (YCTPaHCHHs 3MOIMOHAILHOU
HANPSDKEHHOCTH), 3P deKTa
e BoccTaHOBIeHHUS (ocialieHusi TPOsABIECHUN  yToMieHHs), d¢dekra aKTUBU3ALUN
(TTOBBIIIICHUST TICUXO(DHU3HOIOTUIECKON PEAKTHBHOCTH).
Ho3naeamenvnvie YY/[
6. YMeEHuEe OmIpeneNsiTh TOHATHS, CO3/1aBaTh OOOOIICHUS, YCTAaHABIMBATH AHAJIOTHH,
KJIaccu(UIUPOBaTh, CaAMOCTOSITEIPHO BBHIOMPATh OCHOBAaHUS M KPUTEPUH ISl KIIACCH(HKAINY,
YCTAHABJIMBATh  NPUYUHHO-CIICACTBEHHBIC  CBSI3U, CTPOHMTh  JIOTUYECKOE  PACCYKICHHE,
YMO3aKJIl0YeHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJOTHH) U JIeNIaTh BHIBOIBL.
OOyyaromuiicss CMOXKeT:
e [OMOMpaTh CJIOBA, COMOJYMHEHHBIE KIFOUEBOMY CIIOBY, OINPEIEISIONINE €r0 NMPU3HAKU H

CBOMCTBA;

® BBICTpauUBaTh JOTUYECKYIO IIEMOUYKY, COCTOSIIYIO M3 KIIOYEBOI'O CJIOBA M COMOJYMHEHHBIX
€My CJIOB;

L] BBIJACIATH O6IIIPII>1 HpI/I3HaK ABYX WUJIA HECKOJBbKUX HpeHMeTOB NN HBJIGHI/Iﬁ 158 06’B$[CH$ITI> nux
CXOJICTBO;

e 00BENUHATH MPEAMETHI U ABJICHHS B TPYIIBI [0 ONpPEeNCHHBIM MPU3HAKAM, CPAaBHUBATh,
KJIaCCU(UIIMPOBATh U 000011aTh (haKThI U SIBICHUS;

e  BBIIENATH SBJICHUE U3 OOLIETO0 psijia APYrUX SBJICHUMH;

e OmpenensaTh OOCTOATENbCTBA, KOTOpBIE MPEAIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXIY
SBICHUAMH, M3 OTUX OOCTOATENbCTB BBIACIATH OMNPEAEISAIOIINE, CHOCOOHBIE OBITH
NPUYHHON TAHHOTO SIBIICHUS, BBISBIIATH IPUYHHBI U CIICICTBUS SIBICHUH;

® CTPOMTH PAcCYXJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJIECHHUSM U OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJIEHHUE HA OCHOBE CPAaBHEHHS MPEIMETOB U SIBJICHHM, BbLAEISAS MPU ITOM
oO11e Npu3HaKy;

® y3JaraTh MOJYYCHHYIO HH()OPMAIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE peIacMoi 3a/1a4H;

® CaMOCTOSTENILHO YKa3bIBaTh Ha MH(OpMAINIo, Hy)KJAIOIIYIOCs B MPOBEPKe, Mpearath U
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUH;

e BepOanu30BaTh SMOLMOHAIBHOE BIIEUATIIEHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATD SIBIICHUSI, IPOLIECCHI, CBSI3U U OTHOIIECHHUS, BBISBIIIEMBIE B X0JI€ TO3HABATEIBLHOM
U HCCIEeNOBATEIbCKON MEATENbHOCTH (IPUBOAUTH OOBACHEHHE C H3MEHEHHEM (HOpPMBI
MIPEACTABICHUS; OOBACHATH, NETATU3UPYS WM 00001Ias; OOBSACHATH C 3aJaHHOW TOYKH
3peHus);



BbIABJIATE U HA3bIBATh NPHUYHHBI CO6BITI/ISI, SABJICHHUS, B TOM 4YHUCJIC BO3MOXXHBIC / Haubonee
BCPOATHBIC NPUYHUHBI, BO3MOKHBIC ITOCICACTBUSA SaﬂaHHOﬁ MNPpUYIUHBI, CAMOCTOSATCIILHO
OCYHICCTBIIAA HpH‘IHHHO'CHeI[CTBeHHBIfI dHaJIn3;

ACJIaTh BBIBOA HAa OCHOBC KPUTHUYCCKOI'O aHajin3a pa3HbIX TOYCK 3PCHUA, MOATBCPKIAATH
BBIBO/ COOCTBEHHOM apryMeHTauHeﬁ W CaMOCTOATCIIbHO IMMOJTYYCHHBIMHA JaHHBIMU.

7. YMmenue co3aaBaThb, IIPUMCHATE U Hp606pa3OBBIBaTI) 3HaKu WU CHUMBOJIbI, MOJCIIN U CXEMBI OJIA
peliCHusd y‘Ie6HHX 1 IO3HABAaTCJIbHBIX 3a/1a4.

OO0y4aroIMIACsS CMOXKET:

0003HaYaTh CHMBOJIOM U 3HAKOM MPEAMET U/WJTH SIBIICHUE;

OMpPCACIIATDh JIOTUYCCKUC CBA3U MCIKAY MPECAMECTAMHU I/I/I/IJII/I SABJICHUSIMU, 0603Ha‘-IaTb JAaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIN MM peasbHBINA 00pa3 mpeaMeTa 1/UiTH SIBIICHHS,

CTPOMTH MOJICIIL/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4¥ U/WIIH CIIoco0a ee PeIIeHNUs;

co3laBaTh BepOalbHbIC, BEIICCTBEHHbIE M WH(POPMAIMOHHBIC MOJEIU C BBIJICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa Ui OIpenesieHHs] crocoba pelieHus 3a1aud B
COOTBETCTBUH C CHUTYyaIlHCH;

npeoOpa3oBBIBAaTh MOJIENH C IENBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEACISIONINX JTaHHYIO
MPEAMETHYIO 00J1acTh;

NIEPEBOJIUTH CIIOKHYIO 110 COCTaBy (MHOT'OACIICKTHYIO) HH(POPMAIIUIO U3 rpaduuecKoro Win
(bopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPECTABICHHS B TEKCTOBOE, U HA000POT;

CTPOUTL CXCMY, AJIr'OPHUTM I[CﬁCTBI/I?I, HCIIPABJISITh WJIM BOCCTAHABJIMBATDH HEU3BECTHBIN
paHee aNroOpuTM Ha OCHOBE MMEIOIIErocsl 3HaHUS 00 00BEKTe, K KOTOPOMY MPHMEHSETCS
QITOPUTM;

CTPOHTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;
AHATM3UPOBATE/PEPIIEKCHPOBATh OMBIT Pa3pabOTKH M peau3alui yu4eOHOro IMPOCKTa,
UCCIIEIOBaHMsl (TEOPETUUECKOI0, SMIIMPUUYECKOT0) HA OCHOBE IPEAJIOKEHHOM MPoOIeMHON
CUTYAIIMH, TIOCTABICHHO! IIETM /WM 33JJAHHBIX KPUTEPHUEB OLICHKHU MPOJIyKTa/pe3ysIbTara.

8. CMBICIIOBOE YTEHHE.

OO0yyaromuiicss CMOXKeT:

HaXOJUTb B TEKCTe Tpedyemyro HHPopManuio (B COOTBETCTBUU C IEJISIMU CBOEH
NeSITebHOCTH);

OpUEHTUPOBAThCA B COACpPNKAHUM TEKCTa, IOHUMAaTh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUI, IBICHUM, IPOLIECCOB;
PE3IOMHUPOBATH INIABHYIO UICHO TEKCTA,

KPUTUYECKH OLICHUBATh CO/IEpKaHue U (GOopMy TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE DSKOJOTMYECKOIO MBIIIJIECHUS, YMEHUE IPUMEHATH €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATILHON MTPAKTHKE U MPOPECCUOHAIBHON OPUEHTALINH.

OO0yyaromuiicss CMOXeET:

OTIpeNeNATh CBOE OTHOIIEHHE K IPUPOIHOH cpere;

AQHAIM3UPOBATh BJIMSHUE OSKOJOTMYECKMX (PAKTOPOB Ha cpeay OOWUTaHUS IKHUBBIX
OpPTaHU3MOB;

MPOBOANTD MPUYMHHBIA U BEPOSATHOCTHBIN aHATTN3 DKOJIOTUYECKUX CUTYAIIHIA;
MIPOrHO3UPOBATh U3MEHEHUS CUTYaIlMH MIPU CMEHE AeMCTBUS OHOTO (pakTOpa Ha JeHCTBUE
Ipyroro ¢akTopa;

pacmpoCTpaHsATh SKOJOTUYECKHE 3HAHUS U Y9aCTBOBATh B MPAKTUYECKUX JAeNaxX IO 3alluTe
OKPYKArOIIEeH Cpeibl;

BBIpaXKaTh CBOE OTHOILIEHHE K IPHUPOAE YepPEe3 PUCYHKH, COUMHEHUsS, MOJEIH, IIPOCKTHHIE
paboTHI.

10. Pa3zButue MOTHBAllMKM K OBJAACHUIO Ky.]'[BTypOfI AKTUBHOI'O HCIIOJIB30BaHUA cnosapeﬁ n
APYrux MOUCKOBBIX CUCTEM.

OOy4Jarommiicss CMOXKeT:

OMpCacIIATh H€O6XOI[I/IMBIG KJIIFOYCBEIC ITOMCKOBEBIC CJIOBA U 3AITPOCHI;
OCYIICCTBIIATH BSaHMO,I[efICTBPIe C 3JICKTPOHHBIMH ITOMCKOBBIMHU CUCTEMAaMM, CJIOBAPAMMU,



e (opmMupoOBaTH MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX UCTOYHUKOB ISl OOBEKTUBU3ALINN
pE3yIbTAaTOB MOUCKA;

® COOTHOCHTH IOJYYECHHBIE PE3YIbTAThI IOMCKA CO CBOEH EATEIbHOCTHIO.
Kommynuxamuenwie YY/|
11. YMeHnue opraHu3oBbIBaTh yu€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITENBHOCTD C YUUTEIEM
U CBEPCTHHKAMU; paboTaTh MHAWBUYAJIbHO U B TPYIIE: HAXOJUTh OOIIee pelIeHUe U pa3peiaTh
KOH(JIMKTBI Ha OCHOBE COTJACOBaHMS TMO3WIMA M ydeTa MHTEPecoB; (GOPMyIUpOBaTH,
apryMeHTHUPOBATh U OTCTaWBaTh CBOE MHEHUE.

OO0y4arUIMIiCs CMOXKET:

® OmpeleNsITh BO3MOXHBIE POJIH B COBMECTHOMU JESITENbHOCTH;

® UrpaTh ONPEICIICHHYIO POJIb B COBMECTHOM JEATEIBbHOCTH;

® [pPUHUMATh MO3ULIMI0 COOECeAHHKA, MOHUMAs MO3ULUI0 IPYroro, pasiuyarh B €ro peuu:
MHEHHE (TOUYKY 3pEHHs), 0Ka3aTeIbCTBO (apryMeHThI), (aKThl; THUIIOTE3bl, AKCHOMBI,
TEOPUH;

® OmpeleisaTb CBOM JICHCTBUS M JEHCTBUS MapTHEpa, KOTOpPHIE CIIOCOOCTBOBAIM MU
MPENSITCTBOBAIM MPOJTYKTUBHOM KOMMYHHKAIUH;

® CTPOWTH NO3UTHUBHBIC OTHOILICHHS B IIPOIIECCe YIeOHOH M MO3HABATEIBHOM e TEILHOCTH;

® KOpPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY 3PEHHsS, B JUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMEHTHI, mNepedpazupoBath CBOIO MbICHIb (BIAACHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCHTBCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IpPH3HABaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

e [peasiaraTh ajlbTEPHATUBHOE PEIlICHUE B KOHQIMKTHON CUTYallUH;

®  BBIICIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHU;

e JIOrOBapMBaThCs O MPaBUJIAX U BOIPOCAX JUIsl 0OCYkK/IE€HUS B COOTBETCTBUHU C IOCTABIEHHON
nepen rpyImnon 3a1adei;

® OpraHu3oOBbIBaTh y4yeOHOE B3aUMOJICHCTBUME B Tpymne (OnmpeaenisTh OOIIue IelNu,
pacnpenensaTb poju, 10roBapuBaThbCs Ipyr ¢ APYroM U T. 1.);

® YyCTpaHATh B paMKax Juajgora paspeiBBl B  KOMMYHHKAIUH, OOYCIOBIECHHBIC
HEMOHUMaHWEM/HENIPHUATHEM CO CTOPOHBI coOecelHrKa 3amaun, (GOpMbI UIU COACPKAHUS
Janora.

12. VYMeHne OCO3HAaHHO HCIOJB30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayeu
KOMMYHUKAITUU JIJISl BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH W MOTPEOHOCTEH IS TUIAHUPOBAHUS U
pPEryJsiiuy CBOEWU NEATENIbHOCTHU; BIJIAJICHUE YCTHOM M TMHUCbMEHHOW pPEYbI0, MOHOJIOTHYECKOMH
KOHTEKCTHOU peubto. OOydaronuiicss CMOXKeT:

® OmpeneNsITh 33/1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HE OTOUpaTh pedeBble CPECTBA;

e OTOMpaTh W HCIONB30BATh PEUYEBBIE CPEJCTBA B MPOIECCE KOMMYHUKAIIMH C APYTUMH
JIOJIbMU (IMAJIOT B Mape, B Majol TpyMIe U T. 11.);

® [IpEACTaBIATh B YCTHOM WM NHCbMEHHON ¢opMe pa3BEepHYTHIH IJIaH COOCTBEHHOM
JeSITEIbHOCTH;

e CO0MI0/IaTh HOPMBI TyOJIMYHON peyH, periiaMeHT B MOHOJIOTE U TIMCKYCCHH B COOTBETCTBHHU
C KOMMYHUKaTUBHOM 3a1a4eil;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHME (CYXAEHHE) U 3alpallluBaTh MHEHHE MapTHepa B
pamKax Juanora;

® [PUHUMATH PEIICHUE B XOJI€ IMAIOra U COTIaCOBBIBAThH €T0 C COOECETHUKOM;

® CO3[aBaTh MHCbMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTHMHAIbHBIE TEKCThl C HCIOJIBb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

® ICIOJIB30BaTh BepOaNbHBIE CPENCTBA (CPEACTBA JIOTUYECKOW CBSI3W) MJIs BBIJACIICHUS
CMBICJTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  1CIOJIB30BATh HeBepOaIbHbIE CpeacTBa WIH HarJisIHbIe MaTepuabl,
MOJIFOTOBJIEHHbIE/OTOOpAaHHBIE MTOJT PYKOBOJACTBOM YUHUTEIIS;

e JieNiaTh OLICHOYHBIM BBIBOJ O JOCTHKEHUU LI€JIM KOMMYHHKALIMM HEMOCPEICTBEHHO MOCIIE
3aBEepIICHUS] KOMMYHUKATHBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.



13. ®opMupoBaHHE U Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HMCIOJIH30BAHUS HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT).

OO0y4aromMiCs CMOXKET:

HCJICHAIIPABJICHHO UCKATh U HUCIIOJIB30BATh HHq)OpMaHHOHHBIG PECypChI, HGOGXOI[I/IMBIG JJIsA
peleHHst yueOHbIX U MPaKTHUeCKuX 3ajau ¢ nomoubto cpeacts UKT;

BBIOMpaTh, CTPOUTH U UCIIOJIB30BATh aJICKBATHYIO MH(GOPMAITMOHHYIO MOJICTh JJIs IIepeiadu
CBOMX MBEICICH cpeacrBaMu CCTCCTBCHHBIX M q)OpMaJILHBIX SA3BIKOB B COOTBCTCTBHHU C
YCIOBUAMU KOMMYHMKALIUH;

BBIACIATH I/IH(i)OpMaI_II/IOHHbe/'I ACIICKT 3aJa4v, OIICpHUpOBaTh JaHHBIMH, HCIIOJIB30BATh
MOJIEJIb PEIIECHUSA 3aa4H,

UCMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYash BbIOOp aJEKBATHBIX 3ajaye
MHCTPYMEHTAJbHBIX IPOrPaMMHO-AIIIAPAaTHBIX CPEJACTB W CEPBUCOB) JUISL PELICHMS
I/IH(I)OpMaLII/IOHHBIX 1 KOMMYHUKAIIMOHHBIX y‘-I€6HBIX 3ada4d, B TOM YHCJIC. BBIYHCIICHHUC,
HalMcaHue MUCceM, COUMHEHUH, J0KIIa/10B, pedepaToB, cO3jaHue IPE3EHTAlMN U JIp.;
UCTIO0JIb30BaTh HH(OPMAIUIO C YUETOM 3TUYECKUX M ITPABOBBIX HOPM;

co31aBaTh HHPOPMAIIMOHHBIC PECYPCHI PAa3HOTO TUTIA U JIJISL Pa3HBIX ayJAUTOPHIA, COOIIOIATh
MH(OPMaLMOHHYIO TUTHEHY U IIPpaBUJia THPOPMAILIMOHHON 0€3011aCHOCTH.

IIpenmeTrHble pe3yJbTaThl 00yUeHHs (PU3UKe B OCHOBHOMN LIKOJIe

BbinmyckHUK HayduTCs:

coOmonaTh mnpaBmia O€30IMacCHOCTH M OXpaHbl Tpyda Mnpu padore ¢ y4eOHBIM U
1a060paTOPHBIM 000PYIOBaHHEM;

NOHMMATh CMBICII OCHOBHBIX (H3MYECKMX TEPMHHOB: (PH3HUECKOE TeJo, (u3mueckoe
SIBIICHHUE, (PU3UYECKasi BEIININHA, CTUHHUIIBI N3MEPECHUS;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX METOMOB;
AQHAJIM3UPOBATh OTJENIbHBIE JTanbl MPOBEICHUS UCCICJOBAHUM W HWHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

CTaBUTh OMBITHI IO UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUM UM (PU3MUECKUX CBOMCTB Ten 0e3
MCIIOJIb30BaHUS MPSMBIX U3MEPEHUM;

npu  3ToM (QopMynHpoBaTh MpodiemMy/3ajady y4eOHOro SKCIEpUMEHTa; coOupaTh
YCTaHOBKY U3 MPENJI0KEHHOT0 000pYy0BaHMUS;

MIPOBOMTH OMBIT U POPMYITHPOBATH BHIBOIBI.

MOHUMATH POJIb KCIIEPUMEHTA B MOTYYSHUH HAy4YHOU MH(pOpMaInu;

OPOBOJUTH MPsAMBbIE W3MEPEHUs (PU3MUYECKMX BEIMYMH: BpPEMs, paccTOsIHME, Macca Tena,
o0beMm, cuila, TemIeparypa, aTMoc(hepHOe JaBleHUE, BIAXKHOCTb BO3yXa, HANpsDKEHUE,
CHJIa TOKa, paJHallMOHHBIA (OH (C MCHOJIB30BAHUEM JIO3UMETpa); HpU 3TOM BHIOHMpPATH
ONTUMAJBHBIA CIIOCOO M3MEpPEHMs] M HCIOJNb30BaTh MPOCTEHUIINE METOAbl OLIEHKH
MOIPEIIHOCTEN U3MEPEHUN;

IIPOBOAMTD UCCIIEI0BAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSIMBIX
M3MEPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJIYYEHHOMN
3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BHUJE TaOuuil ¥ rpadukoB, AenaTh BBIBOJABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHMS (U3MUECKUX BEJIUYMH: MPH BBITOJHEHUHM HU3MEpPEHUN
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY, CIeIysl MpPEUIOKEHHOW MHCTPYKIHH,
BBIUMCIIATh 3HAYCHHE BEJIMYMHBI U AHAJU3UPOBATH IOJIYYEHHbIE DPE3YJIbTaThl C YYETOM
3aJJaHHOM TOYHOCTU U3MEPEHUI;

AQHAJIM3UPOBATh CUTYallMM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
MPOSIBIIEHUE HM3YUYEHHBIX (PU3MUECKUX SIBIEHUN WJIM 3aKOHOMEPHOCTEM M NPUMEHSTh
UMEIOIIMECs 3HAHUS IS UX O0bSICHEHMUS,

MOHUMATh MPUHIUIBI IEHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBUS UX
0€30MacHOro UCMNOIb30BaHMS B TOBCETHEBHOM KU3HU;

WCIIONIb30BAaTh TPHU BBITIOJHEHUN YUYEOHBIX 3a/lad HAyYHO-TIOMYJSPHYIO JIUTEPATypy O
(bu3HYECKUX SIBICHUSX, CIIPABOYHBIC MaTepUabl, pecypchl IHTepHeTa;



MOHMMAaHUE POJIM YUCHBIX Halllel CTpaHbl B Pa3BUTHU COBPEMEHHOW (PM3UKHU M BIUSHUH Ha
TEXHUYECKHUI U COLIMATIBHBIN ITPOTpecce.
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Mexannyeckue siBJICHUSA

Ilpeomemnuvimu pesynbmamamu OCBOECHUS TEMBI SIBIISIFOTCSL:

MMOHUMAHHUE U CIIOCOOHOCTh OOBACHATH (DU3UUYCCKUE SIBJICHHUS: MEXaHMUECKOE JIBHIKCHHE,
PaBHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE, UHEPLIMS, BCEMUPHOE TATOTCHHE, PAaBHOBECHUE
TeJN, TpPEeBpalICHHE OJHOTO BHJAa MEXAaHMYECKOW OJHEPrHMH B JPYrod, arMocdepHoe
JIaBJICHUE, JABJICHUE KHUJKOCTEH, ra30B M TBEPJbIX TEJ, IJIaBAHUE TEJl, BO3AYXOIJIaBaHUE,
PacIoJIOKEHUE YPOBHS KHUJIKOCTH B COOOMIAIONIUXCS COCY/IaX, CYIIECTBOBAHNE BO3IYIIIHOMN
0007109KH 3eMJTH, CIOCOOBI YMEHBIIICHUS M YBEITUUCHUS TaBICHUS;

MOHMMAaHUE ¥  CIOCOOHOCTh ONUCHIBATH U OOBSICHATH  (PU3UYECKHE  SBICHUS:
MOCTYNATeNbHOE JBMKCHHE, CMEHA JHS W HOYM Ha 3emile, CBOOOJHOE MaJeHUue Tell,
HEBECOMOCTb, JIBUKECHHE I10 OKPYKHOCTH C TIOCTOSSHHOM IO MOJYJIK CKOPOCTHIO,
KojeOaHusT MaTeMaTUYeCKOTO W TPYKHHHOTO MAasTHUKOB, PE30HAHC (B TOM YHCIE
3BYKOBOI1), MEXaHHYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPAYKEHUE 3BYKA, 9X0;

3HAHHE © CIOCOOHOCTh JaBaTh  OIpPENEJICHUS/ONUCAaHUS  (PU3MYECKUX  TOHSTHIA:
OTHOCHUTEJILHOCTh JIBMDKCHHS, IE€pBas KOCMHYECKash CKOPOCTh, PEAKTHUBHOE JBH)KCHMUE;
(GU3MYECKUX MOJIENCH: MaTepuaibHas TOYKa, CHUCTEMa OTcueTa; (U3HUYECKUX BEIIMYHUH:
MepeMENICHNE, CKOPOCTh PAaBHOMEPHOTO MPSIMOJMHEWHOTO JIBJKCHMSI, MTHOBEHHAS
CKOpPOCTb M YCKOPEHHE NPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM ABUKEHUHU, CKOPOCTh U
HEHTPOCTPEMUTEIILHOE YCKOPEHHE IMPU PABHOMEPHOM JBIKCHHMHM TeJla MO OKPYXKHOCTH,
MMITYJIbC;

YMEHUE U3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE TIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHETHOM ~ JIBDKEHHH, LIEHTPOCTPEMUTEIIbHOE YCKOPEHHE TMpU PaBHOMEPHOM
JBWKEHUM IO OKPYKHOCTH, MAaccCy, CUJy, BEC, CHIIy TPEHUSI CKOJIbXECHHS, CUIy TPECHHS
KaueHusi, 00beM, IUIOTHOCTH TeJa, PaBHOJCWUCTBYIOIIYIO CHJI, JCHCTBYIOIIMX Ha TEJO,
MEXaHUYECKYI0 paboTy, MOILIHOCTh, TUIEYO CUJIbl, MOMEHT cuibl, KII/I, moTeHuansuyoo u
KHHETHYECKYI0 SHEPIHI0, aTMOc(epHOe NaBlieHHE, NaBJICHUE KUIAKOCTH HA JHO M CTEHKH
cocyja, cury Apxumena;

BIIQJICHUE DKCIEPUMEHTAIHHBIMA METOJaMH HCCIEOBAaHUSI 3aBHCHUMOCTH: TPOUIEHHOTO
MyTH OT BPEMEHHU, YJUTMHEHUS MPYKUHBI OT MPHIOKEHHON CHIIBI, CHJIBI TSDKECTH Tejla OT
€ro Macchl, CUJIbl TPEHHUS CKOJIKEHHS OT IUIOIIAJA CONPUKOCHOBEHHUS TEJl U CHJIBI,
MPUWKUMAIONIEH TEJIO K IOBEPXHOCTH (HOPMAJbHOTO JIaBJIEHUS), CHJIBI Apxumena OT
o0BbeMa BBITECHEHHOM TEJIOM BOJIbI, YCIOBUH TUTABaHUS TeJa B )KUIKOCTH OT IEHCTBUS CHIIBI
TSOKECTH U CHIIBI ApXHMMeJa, 3aBUCUMOCTH TEepUoja U YacTOThl KOJieOaHUN MasiTHUKA OT
JUIMHBI €T'0 HUTH;

BIIQJICHUE  DKCIIEPUMEHTAJIBHBIMH  METOJIaMHU  UCCIEAOBaHUS  TPH  OMNpPEACIICHUH
COOTHOIIEHUS CUJI | TIIEeY, JIJIS PABHOBECHS phluara;

MOHMMAaHUE CMBICIIa OCHOBHBIX (DH3UYECKMX 3aKOHOB: 3aKOHB HbIOTOHA, 3aKOH
BCEMHUPHOTO TATOTEHUS, 3aKOH ['yKa, 3aKOH COXpaHEHHWs HMITYJIbCa, 3aKOH COXPAHCHHS
sHepruu, 3akoH Ilackans, 3akoH ApxuMeaa 1 yMEHHE PUMEHSTh UX Ha MTPAKTHUKE;
BIIQJICHUE CIMOCOOAMM BBITIOJHEHUS PACUETOB TIPU HAXOXKIEHUU: CKOPOCTH (CpemHen
CKOPOCTH), TIyTH, BPEMEHH, CHJIbI TSHKECTH, BECa Tella, TUIOTHOCTH Tejia, 00beMa, MaccChl,
CUJIbl YNPYTOCTH, PABHOJEWUCTBYIOIIEH CHJ, JEHCTBYIOLIMX HA TEJNIO0, MEXaHUYECKOU
paboThI, MOITHOCTH, YCJIOBHS paBHOBECHs CHJI Ha pbryare, mMomeHTa cwibl, KIIJI,
KMHETUYECKOM M TOTEHIMAIbHOM SHEPruM, MABJICHUS, JaBJICHUS >KUIKOCTH Ha JHO U
CTEHKHU COCyZa, CUJIbl ApXUMea B COOTBETCTBUM C MOCTABJICHHON 3a/1adyeid HAa OCHOBAaHHUH
UCTIONIb30BaHUs 3aKOHOB (DU3UKH;

yMEHUE HaXOJUTh CBA3b MEXIY (PU3HUYECKUMHU BEIMYMHAMH: CHJIONW TSDKECTH U MacCou
TeJa, CKOPOCTH CO BPEMEHEM M IyTeM, IUIOTHOCTH TeJia ¢ €r0 Maccoil 1 00beMOM, CHUIION
TSDKECTH 1 BECOM TEIa;

yMEHHUE TIEPEBOANTH (PU3MUECKHUE BETMYUHBI U3 HecucTeMHbIX B CH 1 Ha000poT;



[IOHUMaHUE IIPUHLUIIOB JIEUCTBUS JUHAMOMETPA, BECOB, BCTPEUAIOIIMUXCS B ITOBCEIHEBHOU
KHU3HHM, pblyara, OJOKa, HAKIOHHOM IUIOCKOCTH, OapoMeTpa-aHepoHsia, MaHOMETpa,
HOPILHEBOr0 >KUJKOCTHOIO HAacoca, TMAPABIMYECKOrO Mpecca M crnoco0oB oOecreueHus
0€30IaCHOCTH MIPU UX UCTIOIb30BAHUHY;

YMEHHE NPUBOAUTH NPUMEPHI TEXHUYECKUX YCTPOMCTB U KMBBIX OPIaHU3MOB, B OCHOBE
NIEPEMELICHUST KOTOPBIX JICKAT IPUHLIMUII PEAKTHUBHOIO [BWKEHUS; 3HAHHE M YMEHHUE
OOBSACHATH YCTPOMCTBO U JEHCTBUE KOCMUUYECKUX PAKET-HOCUTENIEH;

YMEHHUE HCIOJb30BaTh IOJYYEHHbIE 3HAHUS B IOBCEAHEBHOM U3HU (OBIT, 3KOJOIHS,
OXpaHa OKpYXarollel cpeibl).
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Tennoewie agnenun

HpedMememu pesyibmamamut OCBOCHHUA TEMBI SABJIAIOTCA:

MOHMMAaHUE M CIIOCOOHOCTh OOBSACHATH (QU3WYECKUE sIBICHUSA: UPQy3us, OobIIas
C)KMMAaEeMOCTh TIa30B, Majlas CXXHMAEMOCTb MKHUJIKOCTEH W TBEpAbIX TeJl, KOHBEKIUS,
U3ITy4yeHUe, TEIUIONPOBOAHOCTh, W3MEHEHHWE BHYTPEHHEW OHHEpPruH Tejla B pe3ylibTaTe
TeIUlonepeau Win paboThl BHEIIHUX CHJI, UcHapeHue (KOHJAEHcCalus) W IUJIaBJIEHUE
(oTBepIeBaHUE) BEIIECTBA, OXJIAXKACHUE XKUAKOCTU MPH HCIAPEHUH, KUTICHHE, BBIMAJCHUE
pOCHI;

BJIQJICHUE JKCIEPUMEHTAIbHBIMU METOJaMH HCCJIECIOBAHUS TpPU OMpEACNICHUU pPa3MepoB
MaJbIX TeJ, 3aBUCHMOCTH OTHOCHUTEIHHOW BIAXHOCTH BO3JyXa OT JABJICHHS BOJSHOTO
napa, cojepiallerocs B BO3AyX€ NpU JaHHON TeMIeparype; NaBJIEHHUS HACBIILEHHOTO
BOJISIHOT'O TIapa; OMpe/IesIeHUs yeIbHON TEINIOEMKOCTH BEIIECTBA;

MOHMMAaHWE TPUYHH OPOYHOBCKOTO JIBIDKEHUS, CMAYMBAaHHWS W HECMAYUBaHUS Te,
pa3uuus B MOJIEKYJISIPHOM CTPOCHHH TBEPBIX TEJ, )KUIKOCTEH U ra3os;

MOHMMAaHUE TMPHUHIMIIOB JCHCTBUS KOHACHCAIMOHHOTO U BOJIOCHOTO TUTPOMETPOB,
NICUXpPOMETpa, [BUTATENsi BHYTPEHHErO CropaHus, MapoBOM TypOMHBI U CIOCOOOB
oOecrnieueHrs 6€30MacHOCTH MPU UX UCIOJIb30BAHUN;

YMEHUE U3MEpATh: TEMIIEPATypy, KOJHWYECTBO TEIUIOThI, YIEIbHYIO TEIIOEMKOCTh
BEIIECTBA, YEIbHYIO TEIJIOTY IJIaBJICHUSI BELLIECTBA, BIIAXKHOCTh BO3/yXa;

MOHMMAaHHUE CMBICIIA 3aKOHA COXPAaHEHHUS W MPEBpAIICHHs] DHEPTMH B MEXAHUYECKUX H
TEIUIOBBIX MPOIIeccax U yMEHUE MPUMEHSTh €ro Ha MPAKTUKE,

OBJIaJICHUE CIIOCOOAMM BBITIOJHEHUS PACU€TOB JUIsl HAXOXKACHUS: yJI€IbHOM TEIIOEMKOCTH,
KOJIMYECTBA TEIJIOTHI, HEOOXOJUMOTrO JUIsl HarpeBaHusl Tejla WM BBIAEISIEMOrO MM IpH
OXJIQKJEHUH, YHENbHON TEMIOThl CrOpaHHsl TOIUIMBA, YAETHHOW TEIJIOTHI IUIaBIICHUS,
BJIQXHOCTH BO3/lyXa, YIEIbHOM TEIJIOTHl MmapooOpa3oBanus W KoHaeHcamuu, KITJI
TEIJIOBOTO JIBUTATES,;

yMeHHe Toiib30BaThess CH M mepeBOJNUTh €IWHUIBI U3MEpPEeHHs (DPM3MUSCKUX BEIUYHH B
KpaTHBIC U JIOJIBHBIE CINHUIIGI,

YMEHHE HCIOJIb30BaTh MOJIyYEHHBIE 3HAHWUS B IOBCEAHEBHOW >XM3HU (OBIT, DKOJOTHS,
OXpaHa OKpYXaroUleil cpesbl).
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9ﬂel<mpomaeuumubw A6J1IeHUA

Hpec)memeZMu pesyibmamamu OCBOCHHUS TCMbI ABJIAIOTCA:

MOHUMAHWE U CIIOCOOHOCTh OOBSCHATH (PU3WUYECKHE SBICHUS: DJIEKTPU3AIMS Te,
HarpeBaHue MPOBOJHUKOB JJICKTPHUECKAM TOKOM, OJJIGKTPUYECKHH TOK B MeETaJlIaXx,
DIIEKTPUYECKUE SBJICHHSI C TMO3UIMUA CTPOSHUS aTOMa, JACHCTBHS DIEKTPUYECKOTO TOKA,
HAMAarHM4EHHOCTh JKejie3a W CTaJd, B3aWMOJEHCTBHE MAarHWTOB, B3aMMOJIEHCTBHE
MPOBOJHMKA C TOKOM W MarHUTHOW CTPEJKH, NEHCTBHE MArHUTHOTO TOJIsl Ha MPOBOTHUK C
TOKOM, TIPSIMOJIMHEHHOE pPACIpPOCTPAaHCHHE CBeTa, OOpa30BaHWE TEHH U TOJYTCHH,
OTpaXKCHHE U TIPETIOMIICHUE CBETA;

MOHUMAaHHWE W CIOCOOHOCTh OIMCHIBATH U OOBACHATH (DU3MUECKHUE SBICHUS/TIPOIECCHI:
9JICKTPOMArHWTHAsT WHAYKIHS, CAMOWHIYKIIHS, TPEIOMIICHHE CBETa, JWUCIIEPCUS CBETA,



NOIJIOUIEHUE M HCIyCKAHUE CBETa aTOMaMHi, BO3HUKHOBEHHE JIMHEHNYAThIX CIIEKTPOB
UCITyCKAaHMSI U MTOTJIOLEHMUS;

e 3HaHHME U CIOCOOHOCTH J1aBaTh OMpPEIEICHUs/ONUcaHus (PU3MUECKUX MOHATUN: MarHUTHOE
10JIe, JIMHUM MarHUTHOM MHIYKIHMH, OJAHOPOAHOE M HEOJHOPOJHOE MAarHUTHOE IIOJIE,
MAarHuUTHBI TIOTOK, TEPEMEHHBIA JJIEKTPUYECKUA TOK, DSJIEKTPOMArHUTHOE IIOJE,
AIIEKTPOMArHUTHBIE BOJIHBI, JEKTPOMArHUTHBIC KOJECOAHUs, pajloCBs3b, BUIUMBIN CBET;
buznyecKux BEIMYMH: MarHUTHAas WHAYKUUS, WHAYKTUBHOCTh, MEPUOJ, 4YacToTa U
aMIUTUTY/A JIEKTPOMArHUTHBIX KOJIEOaHUH, IOKA3aTeNN PETOMIICHUS CBETA;

e 3HaHHe (GOPMYIUPOBOK, MOHMMAHHE CMbBICIA M YMEHUE MPHUMEHSTHh 3aKOH IMPEIOMIICHUS
cBeTa U npaBuJio JleHna, KBaHTOBBIX OCTYIATOB bopa;

® [IOHMMAaHHE CMBICIA OCHOBHBIX (H3UYECKUX 3aKOHOB M YMEHHE NPUMEHITh HX Ha
IIPAKTHKE: 3aKOH COXPAHEHHUS MIEKTPUUYECKOTr0 3apsAa, 3akoH Oma Juisl yyacTKa LelHu, 3aK0H
Jxoyns—Jlenna, 3akoH OTpa)kKeHMs CBETAa, 3aKOH IMPEJIOMJICHUS CBETa, 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA;

® YMEHHME U3MEPATh: CHJIy DJJIEKTPUYECKOTO TOKA, DSJIEKTPUYECKOE  HAaNpsHKEHHE,
JNEKTPUYECKUN  3apsil, DJIEKTPUYECKOE  COMPOTHUBIIEHUE, (POKYCHOE  paccTOsSHUE
coOuparomien JMH3bl, ONTUYECKYIO CHITY JIUH3bI;

® BJAJICHUE SKCIEPUMEHTAIbHBIMU METOJAMM HCCJIEJIOBAHMS 3aBUCHUMOCTU: CHJIbI TOKAa Ha
Y4acTKE UEMU OT JJIEKTPUUECKOTO0 HANpPsLKEHMS, SJIEKTPUUYECKOrO  CONMPOTHUBIICHUS
IIPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAJU MONEPEYHOr0 CEUEHUs: U MaTepuasa, 3aBUCUMOCTH
MarHUTHOTO JIEWCTBUS KATYIIKH OT CHJIbBI TOKa B LM, H300paKEHUS OT PACIOIOKEHUS
JaMIbl Ha PA3JIMYHBIX PACCTOSHUSAX OT JIMH3BI, YIJla OTPAXKEHUS OT yIJIa MaJeHus CBETa Ha
3epKajio;

e [IOHMMaHWE [pPUHIMUIA JIEHCTBUS DJIEKTPOCKOINA, JIIEKTPOMETPa, TaJbBaHUYECKOIO
AJIEMEHTa, aKKyMyJsiTopa, (hoHapuKa, peocraTa, KOHAEHCATOpa, JaMIlbl HaKaJIUBaHUS U
croco6oB obecriedeHust 0€30MacHOCTU MPU UX UCIIONIb30BAHUH;

e 3HAHWE HAa3HAYCHMs, YCTPOMCTBA W NPUHIMUINA JEHUCTBUS TEXHUYECKHX YCTPOMCTB:
AIIEKTPOMEXAHWYECKUI MHAYKLIMOHHBIA T'€HEepaTop MEpPEMEHHOro ToKa, TpaHchopMaTop,
KoJIeOaTeNbHbIN KOHTYD, AETEKTOp, CIIEKTPOCKOII, CIIEKTporpad;

e pasnuyath (HOKYC JMH3bI, MHUMBIH (OKYC U (POKYCHOE PacCTOSHHME JIMH3bI, ONTHYECKYIO
CHJIy JIMH3bI W ONTHUYECKYI0 OCh JIMH3bl, COOHMPAIOIIYI0 U PpACCEHUBAIOLIYIO JIMH3BI,
M300pakeHHs, 1aBaeMble COOMPAIOIIEH U paccenBarolIel JIMH30M;

e BJAaJIeHHE CIOCO0aMM BBIMOJHEHMsS PAacuyeTOB JJISl HAXOXKICHMS: CHJIbI TOKA, HANpsDKEHUS,
CONPOTHUBIIEHUSI TIPH NApAUIEIBHOM M IIOCIENO0BAaTEIbHOM COEIMHEHUU IPOBOJHUKOB,
YIEIbHOTO CONPOTUBJICHUS MPOBOJHUKA, PabOThl M MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa,
KOJIMYECTBA TEIUIOTHI, BBIACIAEMOr0 IPOBOJAHUKOM C TOKOM, €MKOCTH KOHIEHCATOpa,
PpabOoThI AIEKTPUUYECKOTO MO KOHJIEHCATOpa, SHEPTUU KOH/IEHCATOopa;

® [IOHMMAaHHUE CYTH METO/A CIIEKTPAJIIbHOTO aHAJIN3a U €r0 BO3MOYKHOCTEN;

® yMEHHE HCIOJIb30BaTh MOJYUYECHHbIE 3HAHUS B IOBCEAHEBHOM XHU3HM (PKOJOTHs, OBIT,
OXpaHa OKpYXaroIlel cpeibl, TeXHUKA 0€30I1aCHOCTH ).

Keanmoewvie agnenun
IIpeomemnuvimu pe3ynbTaTaMl OCBOSHHS TEMBI SIBISIFOTCS:

e TIOHUMaHWE M CIOCOOHOCTh OIHKCHIBATH W  OOBACHATH  (U3HUECKHE  SIBJICHUS:
pPaZ0aKTUBHOCTb, HOHU3UPYIOLIUE U3ITYUCHHUS;

e 3HaHWE M CHOCOOHOCTh JaBaTh  OIpPENENCHUS/ONUCaHUs  (PU3NYECKHX  TOHATHIA:
paluOaKTUBHOCTh, anb(a-, OeTa- W raMma YacTHLbl; (PU3NYECKUX MOJENeH: MOJEIH
CTpoeHus aToMoB, mpennoxkeHHsle J[. Tomconom u 3. Pesepdopmom; mnpoTOHHO-
HEUTpOHHAas MOJENb aTOMHOIO $Apa, MOJEIb IpoLEecca IEJICHMs sipa aroMa ypaHa;
GU3MYECKUX BETWYHMH: TIOTJIOMICHHAs J03a W3JIy4YeHHs, Kod(DPUIMEeHT KadecTsa,
HKBHMBAJIEHTHAs /1032, IEPUOJI IT0JIypacnaja;

® yMEHHE IPUBOJUTH IPUMEPHI U OOBSICHITH YCTPOWCTBO U MPHUHIIMIT AEUCTBUS TEXHUUYECKUX
YCTPOMCTB M YCTAaHOBOK: cueTuumk ['edirepa, xkamepa BunbcoHa, my3sIpbKOBas Kamepa,
AJIEPHBIN PEAKTOP HA MEIJICHHBIX HEUTPOHAX;

® yMEHHE U3MEPATH MOIIHOCTbH J103bl PAJAMOAKTUBHOTO U3TYY€HUS OBITOBBIM JTO3UMETPOM;



e 3HaHHWE (POPMYIHPOBOK, MOHUMAHHE CMBICIIA U YMEHHUE MPUMEHSTh: 3aKOH COXPAaHCHUS
MAacCOBOT'O YHCIIa, 3aKOH COXPaHCHHsS 3apsia, 3aKOH PaJUOAKTHBHOTO pacraja, MpaBHIIO
CMEILIECHUS;

® BIAJCHHE OKCICPUMEHTAILHBIMA METOJAaMU UCCICJIOBAaHMS B TMPOILECCEe H3YUCHUs
3aBHCUMOCTH MOIIIHOCTH M3JIy4€HHUS MPOIYKTOB pacrajia pajoHa OT BPEMEHH;

® [IOHUMaHHE CYTH SKCIIEPUMEHTAILHBIX METOJIOB HCCIIEI0BAHUS YACTHIL;

® yMEHHE HCIIOJIb30BaTh IOJYYECHHbIE 3HAHHUS B IOBCEAHEBHOW KHU3HU (OBIT, SKOJIOTHS,
OXpaHa OKpYXarollei cpe/ibl, TeXHUKa 0€30MacCHOCTHU U JIp.).

Cmpoenue u 380110uusn Beenennoi
IIpeomemnuvimu pe3ybTaTaMu OCBOCHHS TEMBI SIBJISIIOTCS:

® [IPEICTaBICHHUE O COCTaBE, CTPOCHUH, IIPOUCXOXKICHUH U Bo3pacTe COIHEUHOM CUCTEMBI;

® yMEHHE MPUMEHATH (PU3MYECKHE 3aKOHBI JUIs OOBSICHEHUS IBMOKEHUS I1aHeT CONHEYHOM
CHCTEMBI;

e 3HaHME M CHOCOOHOCTb J1aBaTh  OMNpENEICHUs/ONUcCaHUs  (U3UYECKUX  TOHATHH:
TeOICHTPHYECKAs U TeTMOLEHTPUIECKasi CHCTEMBI MHPA;

e oObscHenue cytu spdexra X. [omnepa; 3HaHue (GOPMYITUPOBKH U OOBSICHEHHE CYTH
3aKkoHa D). Xa00a;

® 3HaHHWE, YTO CYIIECTBEHHBIMH MapaMeTpaMH, OTIUYAIOIIMMHU 3BE3/bI OT TUIAHET, SBISIOTCS
UX Macchl M MCTOYHHMKH OJHEPTUU (TEPMOSIEpPHBIE pEaKIMW B HEOpax 3Be3l U
paZvoaKkTUBHBIE B HEIpax IUIaHET), YyTo 3aKoH J. XaObna sBWICA KCIEPUMEHTAIbHBIM
MOJITBEP>KJIEHUEM MOJIENIN HecTallioHapHo! BeenenHnoi, oTkpeiToil A. A. @puamanom;

e cpaBHUBaTh (u3MUECKHEe U OpOUTANbHBIE MapaMeTphl IUIAHET 3E€MHOW TpYHIbl C
COOTBETCTBYIOIIMMHU IapaMeTpaMu IUIAHET-TUTAaHTOB M HAaXOAWTh B HHX oOmee u
pasnuyHoe.

ObecneunTs TOCTUKEHUE MIIAHUPYEMBIX PE3YIbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON IPOTPaMMBl, CO3/1aTh OCHOBY ISl CAMOCTOSTEJILHOTO YCIIEITHOI'O YCBOECHUS
00y4aroMMuUCs HOBBIX 3HAHUM, YMEHUN, BUJIOB U CIIOCOOOB JEATENIHOCTH JOJIKEH CHCTEMHO-
JeSITeIbHOCTHBIHN 1M01X0/. B COOTBETCTBUY € 3TUM MOJX0/10M UMEHHO aKTUBHOCTh 00YUaIOIMIUXCS
MPU3HAETCSI OCHOBOM JOCTH)KEHUSI Pa3BUBAOIINX 11eJIeil 00pa3oBaHMsI — 3HAHMSI HE EPEatoTCs
B TOTOBOM BH/IE, a TOOBIBAIOTCS yYaIllUMUCS B MTPOLIECCE TO3HABATEIBHOM eI TETbHOCTH.

OpHMM U3 MyTeH MOBBILIEHUS MOTUBALIMU U Y3PPEKTUBHOCTH YU€OHOU NEeSTENIbHOCTH B
OCHOBHOMH IIKOJIE SIBJISIETCS] BKIIFOUEHHE YYaIllUXCsl B yUeOHO-HUCCIEJ0BATENbCKYIO M TPOEKTHYIO
JIeSITENIbBHOCTh, KOTOpasi UMEET CIIeAYIOLIIe OCOOEHHOCTHU:

1) menu u 3agauu 3TUX BHUJOB JESATEIBHOCTH YYAIIMXCS ONPEAEISIOTCS KaK MX JIMYHOCTHBIMH
MOTHBaMM, TaK W COLMAJIbHBIMU. OTO O3HAYAET, YTO Takas JESATEIIbHOCTh JAOJKHA OBITh
HalpaBjieHAa HE TOJBKO Ha IOBBIIIEHWE KOMIETEHTHOCTH IOAPOCTKOB B MPEIMETHOH 00sacTH
ONpeeNeHHbIX Y4eOHbIX IUCHMIUIMH, HE TOJIbKO Ha PAa3BUTHE MX CIOCOOHOCTEW, HO W Ha
CO3/aHHE MIPOJYKTA, UMEIOLIETO 3HAYUMOCTb JJIS IPYTHX;

2) yueOHO-HCCIeA0BaTeNbCKass U MPOEKTHAasl JEeSATENIbHOCTh JOJKHA OBITh OPraHU30BaHA TaKUM
00pa3oM, YTOOBI ydalIuecss CMOTJIM PEeaIn30BaTh CBOM MOTPEOHOCTH B OOILIEHUU CO 3HAYMMBIMH,
pedepeHTHBIMU TPYINaMH OJHOKJIACCHUKOB, yduTened u T. 1. CTpos pa3iaudHOro poja
OTHOILIECHHUS B XO/I€ LI€JI€HANPABIECHHON, TIOMCKOBOM, TBOPYECKON U MPOYKTUBHON JIEATENBHOCTH,
MOJPOCTKH OBJIQZICBAlIOT HOPMAaMM B3aWMOOTHOIIEHHWH C pa3HBIMU JIIOJbMH, YMEHUSIMH
NEepexXoAUTh OT OJHOTO BHJA OOIIEHUS K JPYyromy, MPUOOPETarOT HAaBBIKM WHAWBUIYAIbHOM
CaMOCTOSITENIbHOM pabOThl U COTPYTHUYECTBA B KOJIIEKTHBE;

3) opraHu3anus y4eOHO-MCCIENIOBATEIbCKUX M MPOEKTHBIX PAa0OT IIKOJBHUKOB OOECreyrBaeT
COueTaHHe Pa3IUYHbIX BUJIOB MIO3HABATENBHOM IEATENBHOCTH. B 3THX BUAAX AESITEILHOCTH MOTYT
ObITh BOCTPEOOBAaHBI IMPAKTHYECKH JFOObIE CHOCOOHOCTH IOAPOCTKOB, PEANTU30BAHbI JIMYHbIE
MPUCTPACTHSI K TOMY UM HHOMY BHU]Y JI€ATEIbHOCTH.

Padouas nporpamma obecrnieueHa yaeOHMKaMH, Y4€OHBIMU TTOCOOUSIMH, BKITIOUEHHBIMU B
(benepanbHBIN IepeueHb yUeOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM NpocBerieHus: PO k
HCIIOJIb30BAaHUIO B 00111€00pa30BaTEIbHBIX OPraHU3aAIMSIX:



®dwusuka. 7 knacc. A.B. ITepsimkun — M.: JIpoda

®dwusuka. 8 knacc. A.B. [Tepsimkun — M.: JIpoda

®dusmka. 9 kimace. A.B. [lepeimkun; E.M. I'yrauk — M.: Jlpoda

C6opuuk 3amay mo ¢usuke i 7-9 kmaccoB o0meoOpa3oBaTeNbHbBIX yupexaeHuil. B.1.
Jlykammk, B.M. Meiinep, E.B. Banosa — [IpocBenienue

el

VYuebOnsii npenMer «®Pusmka. 7-9 Kjgacc» OTHOCUTCA K 0Opa3oBaTeIbHOW 001acTH
«EctectBo3Hanue». B yueOHoM miane Ha u3zydeHue ¢Gu3MKU B 7,8 KiaccaXx OTBOJUTCA 2 Yaca B
Heqeno, B 9 kiacce — 3 vaca B Henemto. [Iporpamma paccuntana Ha 242 gaca: 7 kimacc- 70 yacoB
(35 yueOHnbIx Henenb), 8 knace - 70 gacoB (35 yueOHBIX Henenb), 9 knace — 68 yao (34 y4ueOHBIC
HEJICIH ).

Conep:xxanue y4ye0HOro Kypca

7 xamace (70 )

duznveckne MeToabl H3ydeHus npupoast (5 1)

®usuka — Hayka o npupozae. Pusnyeckue Tena U sBiIcHUs. DPU3NUECKUE CBOMCTBA TEI.
HaGmonenue u onmcanue (usmdeckux spieHui. Ouznyeckuil sKcrepuMeHT. MojennupoBaHue
ABJICHUA M OOBEKTOB INpupoisl. Puszmueckue BeaMUuHBL. V3MepeHus (QU3MUECKUX BEJIMYMH:
JUIMHBI, BpEeMEHH, Temueparypbl. ®Pusznuyeckue npubopel. MexayHapoaHash CHCTEMa EAMHUIL
TouHOCTB M OrpeIHOCTh N3MepeHuil. PU3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH.

@usnka u TexHuka. Hayunbiii meron mo3HaHus. Ponp ¢usuku B popmupoBaHUM
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH.

IlepBonauajabHbIE CBEIeHUs 0 CTPOeHnN BelecTBa (6 1)

IIpencraBinenust o crpoeHMn BemiecTBa. ONBITHI, MOATBEPXKIAIOIIME, YTO BCE BEIIECTBA
COCTOAT W3 OTHENbHBIX YacTull. MoileKkyna — Mesp4dailiias yacTula BemecTsa. Pasmepsl
monekyn. Juddy3us B KUAKOCTAX, razax M TBepiblx Tenax. CBs3b ckopoctd auddysuu u
temneparypbl Tena. dusmdeckuil cmbica B3auMoAeHcTBUS MousieKynd. CylllecTBOBaHUE CHII
B3aMMHOI'O NPUTSKEHUS U OTTAJIKUBAHUSA MOJIEKYJ. SIBIIEHNE CMauMBaHMs U HECMAuMBaHMs TEIl.
ArperaTtHble coCTOSiHUSL BemlecTBa. (OCOOEHHOCTH TpeX arperatHblX COCTOSHUN BEIECTBa.
OOBsicHEeHHEe CBOMCTB ra3oB, XKHUIKOCTEH U TBEPAbIX Tl HA OCHOBE MOJIEKYJIIPHOT'O CTPOEHUS.

B3aumoneiicrBue Tes (21 u)

Mexann4yeckue siBJICHUSA

MexaHuueckoe JBH)KEHUE. MarepuaibHas TouKa Kak MoOJeNb (PU3MYECKOro Tena.
OTHOCHTEIBHOCT MEXAHUYECKOIO BWKEHUS. ['eoneHTpuuecKas U reJIMOLEeHTPUYECKas CUCTEMBbI
mupa. Cucrema orcueta. @U3NYECKUE BEIUYMHBI, HEOOXOIUMBIEC NJISi ONMUCAHUS JIBUKEHMS, U
B3aUMOCBSI3b MEXJAy HHUMHU (MyTh, IEpEMEILICHHE, CKOPOCTh, YCKOPEHME, BpPEMS JBHKCHMUS).
PaBHOMepHOE U pPABHOYCKOpEHHOE MpPSMOJIMHEWHOE JBIKEeHUE. ['paduku 3aBUCUMOCTH
KMHEMATUYECKUX BEJIMYHMH OT BPEMEHHM IIPU PAaBHOMEPHOM U PABHOYCKOPEHHOM JBUKEHUHU.
PaBHOMEpHOE nBUXKEHUE IO OKpY)HOCTH. MHepuus. IHEpTHOCTH Ten.

B3anmopeiicreue Te. Cuiibl

B3anmoneiicteue ten. Macca tena. M3mepenne maccel Tena. [LnotHocth BemecTBa. Cuia.
Enununst cunel. UHepuumaneHas cucrema orcuera. 3akoHbl HetoToHa. CBOOOIHOE MajieHue Tell.
Cwia TskecTH. 3aKOH BCEMHUPHOro TAroreHus. MckyccTBeHHble cnyTHHKM 3emud. Cuiia
ynpyroctu. 3akoH ['yka. Bec Ttena. HeBecomocTs. CBsA3b MEXIy CUIION TSHKECTH U Maccoi Tena.
Cwia Tsbkectn Ha Jpyrux IuiaHerax. J[mHamomerp. CrokeHHE NBYX CHWJ, HANPAaBICHHBIX I10
oHOH mpsAMoi. PaBHoxelicTByromas cuin. Cuna TpeHus. TpeHHE CKOJbXeHHA. TpeHHe IMOKOS.
Tpenue B Ipupoje U TEXHUKE.

JlaBJjieHue TBepPABIX TeJl, AKUAKOCTEeH 1 ra3oB (19 4)

Ilepenaya naBJjieHUsI ra3aMH M KUIAKOCTAMH

Hasnenue. Jlapnenue TBepabix Tena. Eaunuiel uamepenus aapnerus. CriocoObl M3MEHEHUS
nasienus. JlaBnenue raza. OObsiCHEHUE JAaBJICHUS ra3a Ha OCHOBE MOJIEKYJSIPHO-KUHETHUECKUX
npeacraBinenuil. Ilepemaua npaBnenuss razamu W okuakoctTsiMu. 3akoH Ilackans. [laBnenue
KUIKOCTH Ha THO U CTeHKH cocyaa. Coobmarommuecs cocynbl. ATMochepHoe naBiaeHue. MeToapl
u3Mepenusi armoceproro namienus. Omneir Toppuuennu. bapomerp-anepous, MaHOMETP.



ATMochepHOe aBieHHE Ha Pa3IHYHBIX BBICOTaxX. [ MapaBInyeckue MeXaHU3MBbI (IIpecc, Hacoc).
ITopiiHeBOM KUIKOCTHBIN HACOC.

JlaBJyieHre TBepAbIX TeJl, )KMAKOCTEH U ra3oB.

JlaBJieHHe JKHIKOCTH ¥ ra3a Ha NMOrpyKeHHOe B HUX TeJI0

[IpyuunHBl BOZHUKHOBEHUS BbITAJKHUBAtOLIEH cuiibl. [Ipupoaa BeITakuBaroniei cuibl. 3akOH
Apxumena. [lnaBanue Ten. YcioBus MIaBaHHs Tel. 3aBUCUMOCTh TNTyOHMHBI MOTPYKEHUS Tela B
KUAKOCTb OT €ro IUIOTHOCTH. PU3NYECKHME OCHOBBI IUIABAHMSA CYJOB M BO31yXOIUIABAHUS.
Boanblil 1 BO3AYIIHBINA TPAHCIIOPT.

PaGora u MmomHOCTDh. DHeprus (13 4)

IIpocTbie MexaHU3MBI

Mexanunueckas pabota, ee pu3nuecKuil cMpicia. MOIHOCTh — XapaKTEPUCTHKA CKOPOCTH
BhINOJIHEHUS paboThl. [IpocThie Mexanu3Mbl. Peruar. YcnoBus paBHOBecHs perdara. MOMEHT
CHJIbl — (U3MYEcKas BEJIMUYMHA, XapaKTepu3yrolas aeiicTBrue cuibl. [IpaBuiio MOMEHTOB.
Y CTpoiicTBO U AEHCTBUE PHIYaXHBIX BecOB. [10IBMKHBIN U HETIOABMKHBIN OJIOKH — MPOCTHIE
MeXaHU3Mbl. PaBeHCTBO pabOT MpH UCHOIb30BAHUYU MPOCTHIX MEXAHU3MOB. «30JI0TOE IIPABHIION
MexaHuku. LleHTp TskecTu Tena. LleHTp TsbkecTH pa3nudHbIX TBEpAbIX Tel. CTaTuka — pasjen
MEXAHUKH, U3Y4aroIUi yCIIOBUS PABHOBECHUS TeI. Y CIIOBUSL PAaBHOBECHS TEI.

Padora u momnocTs. JHeprus. KIIJI mexanusma

[Tonsatne o mone3noii u mosnHoW padore. KIIJ mexanm3zma. HakiaoHHas TIJIOCKOCTH.
Omnpenenenne KIIJ| HakimoHHoM miuockoctu. DHeprus. lloreHuuanbHas sHeprusi. 3aBUCUMOCTh
NOTEHLMAJIbHON DSHEPIUM TeNa, MOAHATOrO HaJ 3€MJIEH, OT €ro Macchl M BBICOTHI IOJBEMA.
Kunernyeckas sHeprus. 3aBUCUMOCTb KMHETUYECKOW PHEPIHMM OT MAacChl T€ja U €ro CKOPOCTH.
[Tepexon ogHOro BHIa MEXaHMUYECKON 3Hepruu B Apyroil. Ilepexox sHeprum or 0gHOrO TEia K
ApPYroMy.

O0o0IIeHHe U cHCTEMATH3AIUs 3HAHUI (4 1)

8 kmacc (70 u)

Tennosbie siBiennsi. Koauyecrso Temaorsl (13 )

TennoBoe nBmxeHue. OCOOEHHOCTH MABMKEHHS MoJieKyda. CBsi3p TemIeparypsl Tejla |
CKOPOCTH JBMKEHUS €ro MOJIEKYJ. /[BH)KeHHEe MOJIEKyJ] B ras3ax, >KMJAKOCTSIX M TBEPIBIX Tenax.
IIpeBpaliene 5SHEpruM Teda B MEXAaHUYECKUX IIpoueccax. BHyTpeHHss JHeprus Ttena.
VBenuueHrne BHYTPEHHEH SHEpPruuM Tena IyTeM COBEpLIEHUs paboThl HaJl HUM WIH €€
YMEHBIIEHUE MpPHU COBEpLIEHUH paboThl TenoM. M3MeHeHHe BHYTpEHHEH >Hepruu Tena MmyTeM
Temonepeayi. TermnonpoBogHOCTh. Pasnuune TEIuIonpoOBOJHOCTEN Ppa3IMYHBIX BEIECTB.
KonBekiust B ®HUAKOCTSIX U razax. OObscHeHHe KOHBeKUMHU. Ilepegaua sHeprum H3IydeHHEM.
OcoOenHoctu BUJO0B Temionepenayd. KonmudyectBo TemnoTsl. EOuUHUIBI KOMMUYECTBA TEIIOTHI.
VY aenbHas TemI0eMKOCTh BeniecTBa. Popmyrna Julsl pacyera KOJIMYecTBa TEIUIOTHI, HE0OX0IMMOro
JUIS. HarpeBaHWs Tella WJIH BBIIEISAEMOIO MM IIPU OXJIAKICHUU. YCTPOWCTBO M IPUMEHEHHE
KajopumeTpa. TOIIMBO KaKk UCTOYHUK DHEPIUM. Y IelIbHAs TEIUIOTa cropanus Tominsa. Gopmyia
JUISL pacyeTa KOJIMYECTBA TEIUIOTHI, BBIJEJIIEMOTO NPU CrOPaHUM TOIJIMBA. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPTUU.

TennoBble siBJIeHHsI. ArperaTHbie cocTosiHus BemecTna (10 )

ArperatHble COCTOsIHMS BemlecTBa. Kpucraimnmueckue tena. [InmaBmeHne u oTBepIeBaHME.
Temmneparypa miaBnenus. I'paduk riaBaeHus U OTBEpAEBaHUS KPUCTAJUIMYECKUX TeN. Y IelIbHas
TeruioTa niasieHus. OObsICHEHHE MPOIIECCOB IJIABJICHUS] U OTBEP/AEBAHUS HAa OCHOBE 3HAHUHU O
MOJIEKYJISIPHOM CTpOeHHMH BemiecTBa. DopMmyna 1j1s pacueTa KOJIMYECTBa TEIUIOTh, HEOOXOIMMOro
JUTS TUTABJICHMS TEJIA WIIU BBIIEISOIIETOCS IIPU €r0 KPUCTAIA3aUH.

[Tapoo6pazoBanue u ucnapenue. CkopocTs ucnapeHus. HachllieHHBIH 1 HEHACHIIEHHBIN
nap. Konpgencanus napa. OcoOEHHOCTH MpPOLIECCOB HcMapeHus W KoHaeHcauuu. [lormomenue
SHEPrUM MPHU UCHIAPEHUU JKUIKOCTH U BBIAEIEHUE €€ NpU KOoHJeHcanuu napa. [Ipouecc kuneHus.
ITocTOSIHCTBO TemmepaTypsl P KHUIIEHWH B OTKPBITOM cocyzae. PU3NYECKU CMBICH YAEIbHON
TEIUIOTHI MAapooOpa3oBaHMUsl W KOHAEHcanuu. BmaxHocTh Bo3ayxa. Touka pocsl. CrocoObl
OnpeAesieHUus BIAXHOCTU BO3/yXa. [ MTpOMETphI: KOHJECHCAIIMOHHBIN U BOJIOCHOU. [lcuxpomerp.
Pabora rasza u mapa npu pacmmpenud. TemnoBble aBuratenu. [I[ppuMeHeHue 3aKk0Ha COXpaHEeHUs U



MpPEBpAIlCHHs] PHEPTrUU B TEIUIOBBIX JBUTATENSAX. Y CTPONCTBO M MPUHLIMI JEHCTBUS JIBUTATENs
BHyTpeHHero cropanus ([ABC). DOxonormueckue mnpoOiembl mnpu ucnoib3oBanuu JIBC.
YeTpoicTBO M MpUHIUTT AeHCTBUS mapoBoit TypouHsbl. KI1JI TermoBoro aBurarens.

JJleKTpUYecKHe siBJIeHUus (24 )

DJIeKTPUYECKHUI TOK

Onextpuszanus Ten. JIBa poja 3JIEKTpUUECKHUX 3apsAioB. B3zamMmonelicTBue OJHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TeJ. Y CTPOHUCTBO 3neKkTpockomna. [ToHATHS 00 3JIeKTpHYecKoM MoJie.
[Toste xak 0coObIil BUA Marepuu. JleIMMOCTb 3JIEKTPUUYECKOTO 3apsja. DJIEKTPOH — YacTHla C
HAaWMEHBIIUM JJIEKTPUYECKUM 3apsaoM. EnumHuna snektpuueckoro 3apsaa. CTpoeHue aroma.
Crpoenue sanpa atoma. Helitponsl. [Ipotonsl. Mojnenu atoMoB Bojopoa, renus, utus. MoHsl.
OObsicHeHHe Ha OCHOBE 3HAHHMM O CTPOEHUHU aToMa 3JIEKTPHU3ALUU Tell MPU CONPUKOCHOBEHUH,
nepeJaye 4acTu 3JIEKTPUUECKOIo 3apsja OT OJHOrO Tejla K JAPYyromMy. 3aKOH COXpaHEHHs
JIEKTPUYECKOT0 3apsiaa. [leneHue BemecTB Mo CnocOOHOCTH MPOBOAUTH 3JIEKTPUUECKUN TOK Ha
MIPOBOJHHKY, TIOIYIIPOBOTHUKN M AUDICKTPUKU. XapaKTepHask OCOOEHHOCTh TOJTYIIPOBOIHUKOB.
OJIEKTPUYECKUII  TOK. YCIOBUSA  CYLIECTBOBAaHHSA  DJJEKTPUUYECKOrOo  TOoKa. McTouHukun
AIIEKTPUYECKOTO TOKA. DJIEKTPUYECKasl IeTb M €€ COCTAaBHBIE YAacTU. YCIOBHBIE 00O3HAYCHHS,
IIpUMEHsIEMbIE Ha CXeMax ayekTpuueckux neneil. [lpupona snexkrpuyueckoro Toka B MeTaulax.
CKopocTh pacnpocTpaHEHUs NEKTPUUYECKOTO TOKA B IMPOBOJHHUKE. [[EHCTBUS 3IEKTPUUECKOTO
Toka. lIpeBpailieHne >HeEpruM >SJIEKTPUUYECKOTO TOKA B Jpyrue BuAbl 3Hepruu. Hampapienue
anekTpudyeckoro Toka. Cuna Toka. MHTEHCHMBHOCTh 3JjeKTpuueckoro Ttoka. Popmyna s
ompenenaeHuss Cwibl TOKAa. EnuHunsl cuinbl Toka. Hasnauenume ammepmerpa. BxiroueHue
amnepMerpa B 1enb. OnpeneneHue ILeHbl JEICHHs €ro MIKajibl. DJIEKTPUYECKOE HaIpsDKEHUE,
equHuua HanpspkeHus. dopmyna ans onpeneneHuss HanpsbkeHus. M3MmepeHue HanpsokeHUs
BOJILTMETPOM. BKitoueHue BoapTMETpa B 1enb. OnpeaeneHue LEeHbl I€JIEHHs €ro IIKabl.

3akon OMa 1JIM1 y4acTKa Henu

DNEeKTPpUYECKOe CONMPOTUBIICHUE. 3aBUCUMOCTb CHJIBI TOKA OT HAMPSHKEHUS TIPU MOCTOSTHHOM
conpoTtuBiieHud. [lpupoga >IEKTPUUECKOrO COMPOTUBIEHUSA. 3aBUCUMOCTh CHJIBI TOKAa OT
COTPOTHUBIICHUS TPU MOCTOSTHHOM HampspkeHuH. 3akoH Oma st yuactka menu. CooTHOIeHue
MEXIYy CONPOTUBIEHWEM NPOBOJHMKA, €ro JJIMHOW M IUIOMIA/IbI0 TOMNEPEYHOr0 CEYEHUSI.
VYaenpHOE CONPOTHBIECHHWE TPOBOAHWKA. [IpMHIMI JEWCTBUA W HAa3HAYECHHE PEOCTaTa.
[Toaxmouenue peocrata B Lensb. [locnenoBarenbHoe coeMHEHUE MPOBOAHUKOB. CONMpPOTUBIIEHNE
MOCJIEIOBATEIbHO COCIWHEHHBIX TPOBOAHUKOB. Cuia ToKa W HampsDKEHHE B IEMU  TNPU
MOCJIEIOBATEIbHOM coeMHeHuH. [lapannenbHoe coeauHeHHe NPOBOAHUKOB. CONpPOTUBIEHUE
JIBYX TMapajuleIbHO COEAMHEHHBIX MPOBOAHMKOB. CHlla TOKAa W HalpsHKEHWE B IEMH TpU
napajyieIbHOM CO€IUHEHUH.

TenJjioBoe neiicTBue TOKa

Pabora snextpuueckoro Toka. opmyna ans pacuera paboThl Toka. ENWHUIIEI pabOTHI TOKA.
MommHocTh 3neKTprdecKkoro Toka. dopMmyna s pacdyeTa MOIIHOCTH Toka. Popmyna miist
BBIUKCIICHHS] PabOThl DIEKTPUUECKOTO TOKA Yepe3 MOIIHOCTh U BpeMms. ENuHuUIBI paboThl TOKa,
UCIIOJIb3YEMbIE Ha MpakTHKe. Pacyer cTOMMOCTH H3pacXo/l0BaHHOW 3yeKTpo3Hepruu. dopmyna
JUIs pacyeTa KOJMYeCTBa TEIUIOThI, BBIAEISIEMOTO MPOBOJHUKOM MpPU MPOTEKAHUU MO HEMY
aneKkTpuueckoro toka. 3akoH [[xoynsg-Jlenna. KonumeHcaTop. DneKTpOEMKOCTh KOHAEHCATOpa.
PaGora onekTpuueckoro mossi KOHAEHcaTopa. EaWHMIIA SIEKTPOEMKOCTH KOHIEHCATOopa.
PaznuuHbple BUIBI JIaMII, WCIIONB3YEeMbI€ B OCBEIICHHH. Y CTPONCTBO JIAMIBl HaKaJIHMBAHUA.
TemioBoe AeiicTBHE TOKa. DIEKTPUYECKHE HarpeBaTellbHbIe MPUOOpPHI. [IpUYMHBI meperpy3ku B
IIEeNH U KOPOTKOTO 3aMbIkanus. [Ipemoxpanureny.

DJIEeKTPOMATHUTHBIE siBJIeHHs (7 1)

MarnutHoe moJjie. YCTaHOBJICHHE CBA3UM MEXKIY JJICKTPUYSCKUM TOKOM M MarHUTHBIM
nosieM. OnbIT Opcrena. MarHuTHOE 1oJIe MPSMOro TOKa. MarHWTHbIE JTUHUU MarHUTHOTO TOJISL.
MarauTtHoe ToJie KaTymkd ¢ TOKoM. CrocoObl M3MEHEHHS MAarHUTHOTO JIEMCTBHUSI KATYIIKH C
TOKOM. OJEKTPOMAarHUTBI W MX NpuMeHeHue. McnbitaHue JeWCTBUS 3JIEKTPOMAarHMra.
[TocrossHHble MarHUTHL. B3aumopeiictBue wmarHuToB. OOBSICHEHHE MNPUYMH OPHUEHTALUU
JKEJIe3HbIX MUJIOK B MarHUTHOM mojie. MaruutHoe nosie 3emin. /[eficTBre MarHUTHOIO TMOJIST HA
IIPOBOJIHUK C TOKOM. Y CTPOMCTBO MU MPUHLHUIT JEHCTBUS 3JEKTPOJABUTATEIS IOCTOSIHHOTO TOKA.

Cgertosbie siBjenus (10 u)



Ucrtounnku cBeta. ECTECTBEHHBIE M MCKYCCTBEHHBIE HCTOYHUKM CBETA. TOYEYHBIN
UCTOYHMK CBe€Ta M cBeToBOoM Jy4. IlpsimonuHeiiHoe pacmpocTpaHeHUE CBeTa. 3aKOH
MIPSIMOJIMHEHHOTO pacnpocTpaneHus cBera. O0pa3oBanue TeHU U nmoyTeHU. COTHEYHOE U TYHHOE
3aTMeHus. SIBIeHUs, HAOMIOAaeMble MPH IMaJeHUU Jyda CBETa Ha TPAHUILy pasjena IBYX Cpell.
Otpaxkenue cBera. 3aKOoH oTpakeHus: cBera. OOpPaTUMOCTh CBETOBBIX Jydeil. [lmockoe 3epkaino.
[Toctpoenue n300pakeHus MpeaMeTa B IUIOCKOM 3epkaiie. MHUMOe n300paxkeHne. 3epKaabHOe U
paccessHHOe oTpaxeHue cera. OnTuyeckas IUIOTHOCTh Cpelbl. SIBI€HHE MPETOMIICHHS CBETA.
COOTHOIIIEHHE MEXIy YIJIOM MaJeHUs MU YIJIOM MpeIoOMJICHUs. 3aKOH MpPeIOMJICHUS CBETa.
[Tokazatens mpenomieHuss AByX cped. Ctpoenue riaza. DyHKIMU OTAEIBHBIX 4YacTeW TIJas3a.
dopMHpoBaHUE W300paKEHHS HA CETYATKE Ti1a3a.

O0o0IIeHHe U cHcTeMAaTH3aIus 3HAHUI (4 1)
TenioBble sIBICHUS. DIIEKTPUUECKUE SBJICHUS.

9 kaacc (68 u)

3akoHbl B3aUMOIeCTBUA U ABHKeHMsI Tea (24 1)

Kunemaruka

Onucanue asumxeHus. MartepuanbHas TOYKa Kak MoJenb Tena. Kpurepuu 3ameHsl Tena
MaTepuaibHoi Toukoi. [locrynarenbHoe aBmkenue. Cucrema otcuera. Ilepemenienue. Paznuuune
MEXy IOHATUSAMHU «IIYTb» U «epeMelnieHre». HaxoxaeHne KoopauHaThl Teljla 10 €ro Ha4yaJlbHON
KOOpJMHATE M NpPOEKUUU BeKTopa mepemeuieHus. Ilepemeinienue mnpu OpSMOIMHEHHOM
paBHOMEPHOM JBHXeHUH. [IpsAMoInHEeliHOe paBHOYCKOPEHHOE IB)KEHUE. MTHOBEHHAs! CKOPOCTb.
VYckopenne. CKOpPOCTh NPSMOJIMHEWHOTO PaBHOYCKOPEHHOI'O JBMKEHHUS. ['paduk ckopocTu.
[Tepemerenue npy NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUJKEHUHU. 3aKOHOMEPHOCTH, IPUCYIIUE
IPSIMOJIMHEHOMY PaBHOYCKOPEHHOMY ABM)KEHHUIO 0€3 HadajgbHOW CKOpPOCTH. OTHOCHUTEIBHOCTh
TPACKTOPUH, MEPEMEILECHNUS, IIyTH, CKOPOCTU. ['eonieHTpruyecKas U reJIMOLEHTPUYECKAs: CUCTEMBbI
mupa. [IpyunHa cMeHbl HSI U HOUM Ha 3eMiie (B ITeIMOLICHTPUUECKON CUCTEME).

JInHAMHKA

[IprurHbBI IBUKEHUS C TOUKU 3pEHUS APUCTOTENS U €ro mocjaenoBaTesieid. 3aKOH MHEPLUH.
Ilepsbiit 3akoH Hbrotona. MHepuuanpHble cucTeMbl orcuera. Bropoi 3akon Herorona. Tperuit
3akoH Hpiorona. CBobGogHOe majzeHue Ten. YckopeHue cBoOomHoro majeHus. [lagenue ten B
BO3JyXE M PA3PEKEHHOM NPOCTPAHCTBE. YMEHBIIEHUE MOAYNIS BEKTOpa CKOPOCTH IIpU
MPOTUBOMNOJIOKHOM HAIPaBI€HUHU BEKTOPOB HAYallbHOM CKOPOCTH U YCKOpPEHHUS CBOOOJHOTO
nageHus. HeBecoMocTb. 3aKOH BCEMUPHOIO TSITOTEHMsI M YCIOBHSL €ro INPUMEHHUMOCTH.
['paBuTaniMOHHAs MOCTOSIHHAS. Y CKOpEHUE CBOOOJHOrO MajeHus Ha 3eMjie U JIPYrMX HeOeCHBIX
Tesax. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaJIeHHs OT IIMPOTHl MECTa U BBICOTHI Haj 3eMJIeH.
Cuia ynpyroctu. 3akon ['yka. Cunia Tpenusi. Buabl TpeHus: TpeHUE MOKOsI, TPEHUE CKOJbKEHUS,
TpeHue KadeHusa. PopMyna [Uisl pacyeTa CHIbI TPEHUs CKOJbXeHHs. [Ipumepsl mone3Horo
MIPOSIBIICHUS TPEHUS.

NMmnyiase

[IpsmonnHeliHOE W KPUBOJIMHEWHOE JBWXKEHHE. [IBM)KEHHME Tella MO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOZYJI CKOpOCThIO. LleHTpocTpemurenbHoe yckopeHue. MckyccTBeHHbIE
cnytHukn 3emun. [lepBas xocMuueckass ckopocTb. Mmmynbe Tema. 3aMKHyTas cucTeMa Tell.
M3MeHeHne NMITYJIbCOB TEJI IIPU UX B3aUMOJEHCTBUH. 3aKOH COXPAaHEHUs nMIyibca. CymHOCTh U
IpUMEphl PeaKTUBHOrO IBMXKEeHHs. Ha3HaueHue, KOHCTPYKUHWS W MPUHIUI JEHCTBUS DPAKETHI.
MuoroctyneHuaTtsle pakeTsl. PabGora cuibl. PaboTa cuibl TSKECTH M CHIBl  YIPYTOCTH.
[TorenunanbHas sHeprua. Kunerumueckas sHeprus. Teopema 00 H3MEHEHUH KHHETHYECKOMN
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

Mexannyeckue Koj1ed0aHus U BOJHbBI. 3ByK. XapakTepucTuku BoH (12 1)

[Tpumepsr konebatenbHOro JBMKEHUs. OOmMe dYepThl pa3sHOOOPAa3HBIX KOJIEOaHHA.
Junamuka Koyie0aHMII TOPU3OHTAIBHOTO MPYKUHHOTO MasTHHKA. CBOOOAHBIE KoOJeOaHHUs,
KoJyiebaTeNbHble CUCTEMbI, MasTHUK. BelMuuHbI, XapakTepu3ylolue KojiedaTelbHoe IBUKEHUE:
aMIUIMTY/1a, IEPHOJ], YacToTa, (ha3a kosedaHui. 3aBUCUMOCTD MEPHOJA U YaCTOTHl MasiTHUKA OT
JUIMHBL ero HUTHU. [apmoHmdeckue kKoneOanusi. [IpeBpamieHrne MeXaHHYECKOH HSHEpPrun
KoJIeOaTeNbHOM CUCTEMBI BO BHYTPEHHIOIO. 3aTyXarolue kojaeOaHus. BelHyKIeHHbIe KoeOaHus.
YacToTa yCTAaHOBMBIIMXCS BBIHY)XKICHHBIX KoJeOaHWH. YCIOBUS HacTyIuieHHs M (u3nveckas



CYLIHOCTh S$BJICHUS pE30HAHCA. Y4YeT pe30HaHCa B NpPAaKTUKE. MeXaHU3M paclpOCTpaHEHUS
ynpyrux konebanuil. Mexanuueckue BOJHBI. [lomepeyHble M MPOAONIBHBIE YIPYrHe BOJHBI B
TBEPJBIX, KUJIKUX M Ta3000pa3HbIX cpefax. XapaKTEpPUCTHKH BOJIH: CKOPOCTb, JUIMHA BOJIHBI,
4acToTa, Nepuoj Konedanud. CBsA3b MEXIy STUMHU BEIIMYMHAMH.

Mexannuyeckue Kojedanusi M BOJHbI (12 1)

3Byk. XapaKTepuCcTHKH 3ByKa

Hcrounuku 3Byka — Tena, koseOmrontuecss ¢ yactoto 16 I'm — 20 xI'. YaerpasByk u
UHOPa3BYK. DXOJOKaIMsi. 3aBUCUMOCTh BBICOTHI 3BYyKa OT YacTOTBHI, & TPOMKOCTH 3BYKa — OT
aMIUTUTYAbl KOJIEOaHUH M HEKOTOpBIX JApyrux npuuumH. TemOp 3Byka. Hammume cpeapt —
HEOOXOUMOE YCIOBUE pacupocTpaHeHus 3Byka. CKOpOCTb 3ByKa B pa3MYHBIX CpeAax.
OtpaxkeHue 3ByKa. 9X0. 3BYKOBOM pe30HAHC.

DiekTpoMaruuTHoe moJe (11 )

MaruuTHoe 1moJie

Wctounuku marautHoro noss. ['unore3a Ammepa. ['padudeckoe n3o0paxxeHne MarHuTHOTO
noJi. JIMHMM HEOTHOPONHOIO M OJHOPOJHOTO MAarHUTHOro noss. CBs3p HalpaBJICHUs JIMHUN
MarHUTHOTO TOJISi TOKAa C HAaIllpaBICHHEM TOKa B mpoBoaHuke. IlpaBmino OypaBumka. IlpaBuio
IIPaBOH PYKH Uil coileHouza. [IeCTBME MAarHUTHOrO IOJIsI HAa INPOBOJHUK C TOKOM M Ha
JBIKYLIYIOCS 3apsDKeHHYI0 vactuly. [lpaBuno neBoil pyku. WHAyKIMS MarHUTHOIO IMOJIA.
Monynp BekTOopa MarHUTHOM MHAYKUMHU. JIMHMM MarHUTHOW WHAYKUMH. 3aBHCHMOCTb
MarHMTHOT'O MOTOKA, IIPOHU3BIBAIOLIETO IUIOIIA b KOHTYpA, OT IUIOIAAN KOHTYpa, OPUEHTALUU
IUIOCKOCTH KOHTypa II0 OTHOLIEHUIO K JIMHUSAM MarHUTHOW MHAYKLHMHM M OT MOAYJsS BEKTOpa
MarHUTHOM MHJIYKIIUM MarHuTHOTO TIOJISL.

DJIEKTPOMATrHUTHAsI MHAYKIHSA

Onsitel @apanes. [IpyurHa BOZBHUKHOBEHUS MHIYKIIMOHHOTO ToKa. OIpeneneHue sIBICHUS
JJIEKTPOMarHUTHOM ~ MHAYKUMU. TexHMYeckoe MpUMEHEHHE SBJICHMs. DBO3HUKHOBeHHE
MHAYKIIMOHHOTO TOKa B aJIIOMUHUEBOM KOJIbLIE NPU HM3MEHEHUHU IMPOXOJSALIEr0 CKBO3b KOJBLIO
MarHMUTHOro mnoToka. OlpeneneHUe HaNpaBlIeHUs WHIAYKIMOHHOro ToKa. [IpaBmno Jlenna.
SBnenust camMOMHIYKIMHM. WMHAYKTUBHOCTh. ODHEpPrus MarHUTHOrO ImoJisg Toka. llepemeHHBIN
AIIEKTPUUYECKUI TOK. DJIEKTPOMEXaHWYECKMH WHAYKIHMOHHBIA TreHepaTop (Kak npumep —
ruaporeneparop). Ilorepu sneprum B JIOIL, cnocoObl ymeHbllieHuss mnotepb. Ha3Hadenwue,
YCTPOMCTBO M TNPUHLMII JAEHCTBUS TpaHchopMmaropa, €ro IpUMEHEHHE TIpu Ieperaye
AIEKTPOIHEPIUH.

DONEKTPOMarHuTHOE MOJIE, €r0 UCTOYHMK. Pa3muune MeXIy BUXPEBBIM JJIEKTPUUYECKUM H
AIIEKTPOCTATUYECKUM TMOJSAMU. DJIEKTPOMArHUTHBIE BOJIHBI: CKOPOCTb, IMONEPEYHOCTh, IJIMHA
BOJIHBI, TIPUYMHA BO3HUKHOBEHHUS BOJIH. IloslydeHne m perucrpanusi 3J€KTPOMarHUTHBIX BOJIH.
BblcokouacTOTHBIE 3J€KTPOMAarHUTHBIE KOJ€OaHUS U BOJHBI — HEOOXOJIMMBIE CpEACTBA IS
OCYIIECTBIIEHUS] paguocBa3u. KoneOaTenbHbIE  KOHTYp, MOJY4YeHHE 3JIEKTPOMArHUTHBIX
koneOanuii. ®dopmyna Tomcona. biok-cxema mepenarolmero M MNPUEMHOTO YCTPOMCTB s
OCYILIECTBIIEHUS] PAJMOCBA3H. AMIUIMTYJHAs MOAYJSLMS U JETEKTUPOBAHUE BBICOKOYACTOTHBIX
KOJIeOaHU.

JIEKTPOMArHUTHasl IPUPOJA CBETA

Wnrtepdepennus u nudpakuus ceera. CBET KaK YaCTHBIN CIydail 2JIEeKTPOMAarHUTHBIX BOJH.
JnanazoH  BUAMMOIO  M3IY4YEHMs Ha  I[IKaJ€  JJIEKTPOMATHUTHBIX  BOJH.  YacTuisl
AIIEKTPOMAarHUTHOTO M3Ny4eHUs] — (OTOHBI (KBaHTHI). SIBieHue nucnepcuu. Paznoxenue 6enoro
cBeta B crekTp. [lonmyuenue 6enoro cBera MmyTeM CIOXKEHHs CIEKTpajbHBIX 1BETOB. L[Bera Ter.
Haznauenne u ycTpoiicTBo crekTporpada U CHEeKTpocKoma. THIbl ONTHYECKUX CIIEKTPOB.
ChnyomHOM M JMHEHYaThle CIEKTphl, YCIOBUS HX HoiaydeHHs. CHEeKTpsl HCIyCKaHUS |
norsiouieHus. 3akoH Kupxroda. CrnektpanbHblii aHaan3. ATOMBI — HCTOYHHMKH H3JIy4EHUS U
noryomeHust ceta. OObsICHEHHE M3IyUYEHHUS U IOTJIOIIEHUS CBETa aTOMaMM M MPOMCXOXKICHUS
JMHENYaThIX CIEKTPOB Ha OCHOBE MocTynaToB bopa.

CtpoeHnue aTomMa u aTOMHOTO siipa (14 1)

ATOMHAasI JHEpPIrus

CH0oXHBII cOoCcTaB paJiMOaKTUBHOTO M3Iy4eHUs, o-, - u y-yactuisl. Oneitel Pesepdopra.
[Tnanerapnass monens atoMa. IIpeBpamenus saep npu paaMoakKTUBHOM pPacliaje Ha IIpUMepe o-
pacriaga pagus. OOO3Ha4YeHHE SACP XUMHUECKUX 3JIEMEHTOB. MaccoBoe M 3aps/ioBOE YHMCIA.



3aK0oH COXpaHEHHUs MacCOBOTO YMCIIA U 3apsjia PU paJMOaKTUBHBIX MpeBpalieHusax. Haznauenue,
YCTPOMCTBO M NPUHIMII JACUCTBHUS cueTunka leiirepa um kamepbl Bunbcona. BriOuBanue o-
YacTUIlaMHd TIPOTOHOB W3 sfep aromMa aszorta. HaOmromenwe ¢ortorpaduii oOpazoBaBmIUXCS B
KaMmepe BuibcoHa TPEKOB YaCTHII, Y9aCTBOBABIINX B siiepHON peakiuu. OCOOCHHOCTH sIIEPHBIX
cun. M3oronbel. DHeprusi cBsA3u. BHyTpeHHsAs sHeprus aroMHbIX sijaep. B3aumMocBsA3p maccel U
snepruu. Jlepekr macc. Brigenenne wim MoriomeHUe YHEPTUU B SIIEPHBIX peaknusax. Jlenenue
anpa ypaHa. BeineneHune sHepruu. YcClOBHS NPOTEKaHUs YIPaBISEMON LEMHOM pPEaKLMH.
Kputnueckas macca. Ha3zHauenue, yCTpOMCTBO, NPHUHIMIT JAECUCTBUS SAJIEPHOIO pPEAKTOpa Ha
MEIJIEHHBIX HeWTpoHax. [IpeoOpa3oBaHue »dHEpruM sAep B DIIEKTPUUYECKYIO DHEPIHIO.
[Tpeumymectsa u HepoctaTku ADC nepen ApyruMU BUJAMU 3JIEKTPOCTAHIUI.

TepmosiiepHblil CHHTE3

buonornueckoe aeiicteue paauauud. DOuU3NUECKHME BEIUMYMHBL: IOMVIOLICHHAs J03a
u3y4eHus, kodhPpUIMeHT KayecTBa, SKBUBAJICHTHAsI 103a. BiusHue pagnoakTUBHBIX HU3ITy4eHUN
Ha >KMBBbIE opraHusMsl. Ilepuosa monypacnaga paguoakTUBHBIX BEIIECTB. 3aKOH PaJMOAaKTUBHOIO
pacnana. CrnocoObl 3alUThl OT paJualdd. YCIOBUS MPOTEKAHUS U MPUMEPHI TEPMOSAEPHBIX
peakuuii. Microunuku sueprun CosHila v 3Be3/1.

Ctpoenne u 3Bosonus Beenennoii (5 u).

CoctaB Conneunoil cuctemsbl: ConHile, BOCeMb OOJBIIUX IJIaHET (IIeCTh M3 KOTOPBIX
UMEIOT CIYTHHWKH), TISTh IUIAHET-KAPJIMKOB, AaCTEPOUIBI, KOMETHI, METEOpHbIE Tea.
®opmupoBanue ConHEYHOW cHUCTEeMBL. 3emiii U IJIaHeThl 3eMHOM rpymmbl. OOHIHOCTh
XapaKTEepUCTHK TIUIAaHET 3eMHOW Tpynnbl. [lmaHerbl-ruranTel. CHYTHHKH W KOJIBIA TUIAHET
rurantoB. Mainbie Tena CoOJHEYHOM CHUCTEMBbl: acTepouibl, KOMEThI, METEOpHbIC Tela.
O6pa3zoBanue xBocToB komeT. Pagunant. Meteoput. bonua. ConHie u 3Be3/bl: ciioucTasi (30HHA)
CTpyKTypa, MarHuTHoe moine. Mcrounuk sHepruu CollHIIA M 3BE31 — TEIUIO, BBIACIAEMOE MPHU
MPOTEKAaHWU B HMX HelIpax TepMmosifepHbIx peakumit. Ctagum sBomonuu ConHua. ["amakTuky.
Mertaranaktuka. Tpu BO3MOXHBIE MOJENM HECTallMOHApHON Bcenennoil, mpemioxeHnsie A. A.
®puamMaHoM. DKCIIEPUMEHTAJIbHOE MOATBEpKACHHE Xab0ioM pacmupeHus Bcenennoil. 3akoH
Xabbma.

Hrorosoe noBropenune Kypcea (2 4)

dusnka 1 Hay4HO-TEXHUYECKHH Mmporpecc.

TemaTuueckoe IJIAHUPOBAHHE

7 kaacc
Ne Pasnenst Kypea Yacon JlabopaTopubix | KOHTpPOJIBLHBIX
n/n pabort padoTt
1. |®usnueckue METOABI U3yUCHUS 5 1
TIPUPOJIBI
2. |[lepBoHAYaLHBIC CBENEHUS O 6 1
CTPOCHHH BEIIECTBA
3. BzaumoneiicTBus TEN 21 4 1
4. |[laBneHWe TBEPIBIX TN, )KUIKOCTeH 11 | 19 2 1
ra3oB
5. [PabGoTa 1 MOIIHOCTh. DHEPTHUS 13 2 1
6. |[loBrOopenme 6
7. |Artoro 70 10 3
8 knacc
Ne Pasnemst kypea Yacon JlabopaTopubix | KOHTpPOJBHBIX
n/n padot pador




1. |TemoBbIe sIBICHUS 23 2 1
2. |DneKTpuYecKue sIBICHUS 24 5) 1
3. |DmeKTpoMarHUTHBIC SIBJICHUS 7 2 1
4. |CBeToBbIC SIBJICHUS 10 1 1
5. |[loBTOpeHHE 6
6. [Uroro 70 10 4
9 kJacc
Ne Pasient Kypea Yacos JlabopaTopubix | KOHTpPOJIBLHBIX
n/n padoTt padort
1. |3axoHBI B3aMMOJIEHCTBUSL U ABVKEHUS 24 2 2
Tel
2. |MexaHuueckue KoiaeOaHusl U BOJIHBIL. 12 1 1
3BYK
3. [DNEeKTpOMarHUTHOE I0JIC 11 2 1
4. |CtpoeHue aTomMa 1 aTOMHOTO s]Ipa 14 3 1
5. |Ctpoenue u 3Bosonus Beenennoit )
6. |®Pusnka M HayYHO-TEXHUYECKHI 2
porpecc
Hroro 68 8 )
JIABOPATOPHBIE PABOTHBI
7 kiaacce

. Omnpenenenue LEHbI JeIeHUs U3MEPUTEIBHOTO Mprudopa.

. I3mepenune pa3mMepoB MajbIX TEJL.

. I3MepeHune maccel Tena Ha pblYakKHBIX Becax.

. Usmepenune o0bema Tena.

. Onpenenenyie mIOTHOCTH TBEPJIOTO TeNa.

. 'panyupoBanme npy>XuHBI U U3MEPEHHUE CHIT TTHAMOMETPOM.

. Onpenenenyie BBITAJKUBAIOLIEH CUIIBI, AEUCTBYIOUIEH HA MOTPYKEHHOE B )KUAKOCTH TEJO.
. BeisicHeHHe yCIIOBUH TIJIaBAHUS TEJa B )KUJIKOCTH.

. BeisicHeHMe ycoBuUsl paBHOBECHUS phluara.

10. Onpenenenne KIIJ] mpu mogbeme Tena o HAKIIOHHOH IIOCKOCTH.

O 001NN K WK —

8 ki1ace
. Onpezenenne KOJIMYECTBA TEIJIOTHI IPU CMEIIMBAHUHU BOJbI Pa3HOIN TEMIEPATYPBHI.
. Onpenenenne yieabHOM TEMIOEMKOCTH TBEPAOTO Tea.
. COopKa 31eKTpUYECcKOil e U U3MEPEHUE CUJIbI TOKA B €€ PAa3IUYHBIX YUaCTKaX.
. I3Mepenne HanpspKeHNs Ha pas3jIMYHbIX Y9aCTKaX 3JIEKTPUUYECKON LEMH.
. I3aMepeHnune cuiibl TOKa ¥ €ro peryJIMpoBaHUE PEOCTATOM.
. I/I3MepeHHe COIIPOTUBJICHUA IMTPOBOAHUKA ITPH ITOMOIINH aMIICPMETpPa U BOJIBTMETPA.
. I3Mepenune MOIHOCTH ¥ pabOThI TOKA B 3JIEKTPUUECKOM JamIie.
. COopka 37eKTpOMarHiTa u UCHbITaHUE €ro JEHCTBUS.
. I3yueHue 3J1eKTpUYeCcKOro ABUraTessi MOCTOSHHOTO TOKA (Ha MOJIEINN).
10. M3yueHne CBOWCTB H300PAKEHHS B JIMH3AX.

O©ooONO UL, WN B

9 kaacc
1. UccnenoBanue paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HaYaIbHON CKOPOCTH.
2. 3mepenne yckopeHus CBOOOTHOTO MaICHHUS.
3. HUccrnenoBanne 3aBUCUMOCTH MEPHOJIAa U YaCTOTHI CBOOOIHBIX KOJICOAHUI MasTHUKA OT JJIUHBI
€ro HUTH.
4. VI3yueHue SBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.




5. HabmroieHue CIIonHOTO U TMHEHYATBIX CIIEKTPOB UCITYCKAHUS.
6. M3yuyeHue neneHus sapa aroma ypaHa 1o (otorpaduu TpeKos.
7. 3yuenune TpeKoB 3apsHKEHHBIX YaCTHUIL 10 TOTOBBIM (pOTOTpaAPHSIM.
Y4eOHO-MeTOoAHYECKOE 0O0ecTeueHue Y1eOHOro mpeaMera

YMK «Dusukay 7 kaacc.

1. ®usuka. 7 knace. A.B. Ilepbrimkua — M.: [Ipoda, 2015.

2. CoopHuk 3amad no ¢usuke s 7-9 kiraccoB oOmieoOpazoBaTeNbHbIX yapexacHuil. B.1.
Jlykamuk, B.M. Meiinep, E.B. IBanosa — IIpocsemenue, 2015.

3. ®usuka. Pabouas terpans. 7 kinacce. T.A. Xannanosa; H.K. XannaHos.

4, ®uzuka. Tectrl. 7 kiace. T.A. Xannanosa; H. K. XannaHos.

5. ®usuka. unaktuyeckue Mmarepuansl. 7 kinace. A.E. Mapon; A.E. Mapon

6. ®usuka. COopHUK BOMpocoB U 3amad. 7-9 kmacc. A.E. Mapon; C.B. Ilo3oiickuii; E.A.
Mapon

7. DIEeKTpOHHOE MPUIIOKEHUE K YICOHHKY.

YMK «Duzukar 8 kaacc.

1. ®uzuka. 8 kiacce. A.B. [lepeimkun — M.: [Ipoda, 2015.

2. CoopHuk 3ama4d mo Qusuke a1 7-9 kimaccoB 001eoOpa3oBaTeIbHBIX yupexacauid. B..
Jlykammuk, B.M. Meiinep, E.B. UBanoBa — [Ipocsemenue, 2015.

3. ®usuka. Tectrl. 8 kimacc. T.A. Xannanosa; H.K. Xannanos.

4, ®usuka. lunaktuyeckue Mmarepuansl. 8 kinacc. A.E. Mapon; A.E. Mapon

5. ®usuka. CoopHUK BompocoB M 3amad. 7-9 kimacc. A.E. Mapon; C.B. Ilo3oiickuii; E.A.
Mapon

6. DIeKTpOHHOE MPUIIOKEHUE K YICOHHKY.

YMK «Duzukar 9 kracc.

1. ®usuka. 9 xnacc. A.B. Ilepoiukun; E.M. I'yrauk — M.: [Ipoda, 2015.

2. COoopHuk 3ama4d mo ¢usuke a1 7-9 kimaccoB 00meoOpa3oBaTebHBIX yupexacHuid. B..
Jlykammk, B.M. Meiinep, E.B. MIBanosa — [Ipocsemenue, 2015.

3. ®usuka. Tectel. 9 kinacc. T.A. Xannanosa; H.K. Xanuanos.

4. Ouzuka. lunakruueckue marepuansl. 9 kiacc. A.E. Mapon; A.E. Mapon

5. ®usuka. CoopHUK BompocoB M 3amay. 7-9 kmacc. A.E. Mapon; C.B. Ilo3oiickuii; E.A.
Mapon

6. DIeKTpOHHOE MPUIIOKEHHNE K YUCOHUKY.

Jlumepamypa 01a yuumens
Ocnognasa numepamypa

1. ®usuka. 7-9 kiaccel: padboune nporpamMmsl o yueonukam A.B. Ilepriknuna,E.M. I'yTark
/ aBT.-cocT. I'.I'. TemokoBa. — Bonrorpan: Yuurens, 2014. — 82 c.

2. PaGouas nporpamma o ¢usuke. 7 knacc / Coct. T.H. Cepruenko. — M.: BAKO, 2014. —
48 c. — (Paboune nporpaMmsl).

3. CoOopruk 3amay mo ¢u3uKke it 7-9 KimaccoB 00meo0pa3oBaTeNbHBIX yupexaeHuil. B.J.
Jlykammk, B.M. Meiinep, E.B. lIBanosa — I[Ipocsemenue, 2015. — 224 c.

4. E.A. Mapon OnopHble KOHCHEKTHI M pa3HOypoBHeBble 3anaHus / E.A. Mapon — CaHkT-
[TerepOypr,-2007. — 88c.

5. TomoBa U.B. ®usuka 7 wmacc. Kontponbneie padbotst B HOBOM dopmare. — M.:
«Mutemnext-Lentp», 2012. — 88 ctp.

6. Mapon A.E. KonTponbHsie paboTsr o ¢pusuke: 7, 8, 9 xi.: kH. 1yt yautens / A.E. Mapow,

E.A. Mapon. — 7-e uza. — M.: [Ipocsemenue, 2007. — 79 c.

®dusmka 7 kinacc. Meroamdeckoe nocodue k yueoOHuky Ilepsimkuna A.B. ®T'OC, 2015.

8. Ilpomexyrounas arrectauuss. @Pumsuka 7 — 9 wiacc. ®I'OC.0O.U. Jlebenera, W.E.
I'ypenkas. -M.: BAKO, 2013.

~



Jdumepamypa ona yuauwiuxcs

Jlumepamypa oas 7 Kiacca

. @wusuka. 7 knacc. A.B. [lepsimkun — M.: JIpoda, 2015.

. COopnuk 3amad 1o ¢usuke s 7-9 kiaccoB o0meoOpazoBaTenbHbIX yuapexacHuii. B..
Jlykamuk, B.M. Meiinep, E.B. MIBanosa — IIpocsemenue, 2015.

. E.A. Mapon OmnopHbIe KOHCIIEKTBI U pa3HOypoBHeBbIe 3ananus / E.A. Mapon — CaHKT-
[TerepOypr,-2007. — 88c.

. DIEKTPOHHOE MPHJIOKEHUE K YUCOHUKY

Jlumepamypa ons 8 kracca

. @wusuka. 8 knacc. A.B. [Tepeimkun — M.: JIpoda, 2015.

. COopnuk 3amad o ¢uszuke s 7-9 kiaccoB o0meoOpazoBaTebHbIX yuapexacHuii. B.1.
Jlykamuk, B.M. Meiinep, E.B. lIBanosa — IIpocsemenue, 2015.

. E.A. Mapon OmnopHbIe KOHCIIEKTBI U pa3HOypoBHeBbIe 3ananus / E.A. Mapon — CaHKT-
[TerepOypr,-2007. — 88c.

. DIEKTPOHHOE MPHUIIOKEHUE K YUCOHHUKY

Jlumepamypa o 9 Knacca

. @wusuka. 9 knacc. A.B. [lepoimkun; E.M. I'yrauk — M.: [Ipoda, 2015.

. COopnuk 3anay o ¢usuke s 7-9 kiaccoB oOiieoOpazoBaTenbHbIX yupexaeHuii. B.U.
Jlykammk, B.M. Meiinep, E.B. UBanoBa — [Ipocsemenue, 2015.

. E.A. Mapon OmnopHble KOHCHEKTH U pazHOypoBHeBble 3ananus / E.A. Mapon — CaHKT-

[TeTepOypr,-2007. — 88c.

4. DneKTpOHHOE NMPUIIOKEHHUE K YUEOHUKY

Humepnem-pecypcui

HasBaunue caiita niu
CTaTbU

Coneprxanue

Anpec

Karanor ccputok Ha
pecypcesl o puznke

DHIUKIIONEe NN, OMOIMOTEKH,
CMMU, By3bl, HayYHbIE
OpraHu3aluu, KoHQepeHIINH U
ap.

http:www.ivanovo.ac.ru
[phys

becrutatHble 00yyatomye
MIPOrpaMMBbI 110 (PU3HKE

15 o0yyaronux mporpaMm mo
pa3IUYHBIM pazzaenaM (QpU3uKu

http:www.history.ru/fre
eph.htm

JIaGopatopHble pabOThI IO
¢buznke

BuptyanbsHble 1abopaTtopHble
paboTsl. BupTyanbHbie
JIeMOHCTpaluu
HKCIIEPUMEHTOB.

http:phdep.ifmo.ru

AHuManus Gu3nIecKux
MPOIIECCOB

TpexmepHble aHUMALUU U
BU3yaiHu3anus 1o Gusmke,
COIIPOBOYKIAOTCS
TEOPETUIECCKUMU
OO0BSICHEHUSIMH.

http:physics.nad.ru

duznueckas OHIIUKJIOIIC AU

CnpaBo4yHOE U3/IaHKE,
coJiepKaliee CBEeACHUs 10
BceM 00J1acTsIM COBPEMEHHOM
bu3uKy.

http://www.elmagn.chal

mers.se/%7eigor
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