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1. IlosicHuTeIbLHAs 3amHCKa

AnanTupoBaHHasi padoyasi nporpamMmMma no ¢gusnke 1Jis1 00y4aroUUXCsl € 3a/1ePKKOM
ncuxuyeckoro pasputusi (nanee — 3IIP) Ha ypoBHe 0OCHOBHOro o0mero o0pasoBaHHs
NO/ITOTOBJICHA HA OCHOBE:

- denepanbHOro rocy1apCTBEHHOrO0 00pa30BaTENbHOIO CTaHAapTa OCHOBHOT'O OOIIEro
obpazoBanus (I[Ipuka3z Munnpocsemierans Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunuctepctBoM octuiu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (nanee
— @I'0OC 0O00);

- ApanTtupoBaHHOW OCHOBHOW 00pa3oBaTenbHOW MpOrpaMMbl OCHOBHOIO  OOIIEro
00pa3zoBaHusi 00Oy4alOIMMUXCS C 3aJIepKKON Tcuxudeckoro passutusa (gaiee — AOOIT OO0
3I1P);

- PabGoueil mporpammbl OCHOBHOTO oOmiero oOpa3oBaHusi Mo mpeaMery «Pusuka»; -
Konuenuuu mnpenogaBanust yuebHoro mpeamera «®usuka» B 00pa3oBaTEIbHBIX
opranmzamusax Poccuiickoit denepanuu, peanu3yromnux OCHOBHBIE 00IIe00pa3oBaTelbHbIE
MIPOrpPaMMBl;

- IlpumepHoli mporpamMMbl BOCHMTAHMS, C YYE€TOM paCHpEAeNICHHbIX IO KJlaccaM
MpoBepsieMbIX TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS AJaNTHUPOBAaHHOW OCHOBHOM
00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 00yJarOINXCs C 3aePKKON
MICUXUYECKOTO PA3BUTHSL.

O0mas xapakTepucTuKa y4eOHOro npeamera «@usuka»

YyeOHBbIi npeaMeT «Dusukay SIBIISIETCS CHUCTEMOO0Opa3yIOIUM IUIA
€CTECTBEHHOHAYYHBIX MPEAMETOB, TMOCKOJIbKY (U3MYECKHE 3aKOHBI MHPO3JaHUs SBIISIFOTCS
OCHOBOM COJICp)KaHUsI KypCOB XUMUH, OMOJIOTHH, Teorpadun u acTpoHOMHH. DU3UKa BOOPYKAET
00yJaroIMXcsi HAyYHBIM METOJIOM TTO3HAHMSI, TIO3BOJISTFOIIMM TIOJy4aTh 0ObEKTUBHBIC 3HAHUS 00
OKPYXKAIOIIEeM MHDE.

[Ipeamer MakcMManbHO HampaBjieH Ha (OPMHUPOBAHHME HHTEpeca K MPUPOJHOMY H
COIMAIBHOMY MHpPY, COBEPIICHCTBOBAHNE TIO3HABATEIHLHON JesTenbHOCTH oOydatomuxcs ¢ 3[1P
3a CYET OBJAJACHHUS MBICIUTCIBHBIMUA OIEpAllUsIMH CpaBHEHUs, OO0OOIIEHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBATh CBOE€ MHEHHE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOM
JIESITEILHOCTH.

N3yuenune ¢usnuku cnocoOCcTByeT pa3BuThiO y odydaroruxcs ¢ 3[1P nmpocrpancTBeHHOTO
BOOOpakeHUs, (PYHKIHMOHATHHOW TIpPaMOTHOCTH, YMEHHUS BOCIPHHUMATh U KPUTUYECKU
aHAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAYMMOCTh IIpeaMeTa
JUIS Pa3BUTHS JKU3HEHHOM KOMIETCHIIMHM OOYYalOIIUXCs 3aKI0YaeTcs B YCBOCHHHM OCHOBBI
(U3UYECKUX 3HAHWUW, HEOOXOIMMBIX JUIS TIOBCEIHEBHOW JKHM3HH; HABBIKOB 3J0POBOTO M
0e30MacHOTO JJIsi 4YeJlOBeKa M OKpYyXalolled ero cpeabl oOpasza KuU3HH; (OPMHUPOBAHUU
9KOJIOTMYECKON KYIbTYPHI.

[IporpamMma oTpaxaeT coaep:kaHue oOydeHus npeamery «DPusnka» ¢ y4eToM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcs ¢ 3[IP. Osnagenue naHHBIM Y4eOHBIM
MpeIMETOM MPEACTaBISAET ONpeAeeHHYI0 TPYAHOCTh Tt oOyuatontuxcs ¢ 3I1P. DTo cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTENBHON JEeSITeNbHOCTH, TMEPUOJUYECKUMH KOJIeOaHUSMU BHHUMAaHUA,
MalabIM O00BEMOM IIAMATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAHHH, ITOHMKEHHBIM
MM03HABATENbHBIM UHTEPECOM M HU3KMM YPOBHEM PEUEBOTO Pa3BUTHUA.

Jliis mpeooneHus TPYAHOCTEeH B U3y4yeHUU ydeOHOoTro npeaMera «Pu3nka» HeobxoauMma
amanrtanus obbeMa W XapakTepa y4eOHOTO MaTepuana K IO3HABATEIbHBIM BO3MOXHOCTSIM
JAHHOW KaTeropuu OOydarolmuxcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS: UCIHOJIb30BAaHUE
QITOPUTMOB, BHYTPUIPEAMETHBIX M MEXKIPEIMETHBIX CBS3€H, IMOCTENEHHOE YCIOKHEHUE
M3y4yaeMoro Marepuasna.



JlanHasi mporpaMMa KOHKPETU3UPYET COJEp’KaHUE NMPEAMETHBIX TEM B COOTBETCTBUU C
TpeboBaHUAMH 00pa30BaTEILHOTO CTaHJAPTA, PEKOMEHYEMYIO [I0CIEJ0BATEIbHOCTh U3YUCHUS
pa3znenoB (PU3HMKH C YUETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PACTHBIX M IMICHUXOJIOTHYECKUX ocoOeHHocTel oOywaromuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi, ONpeAesieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIHIA,
IIPOBOJMMBIX YUUTEJIEM B KJIACCE, JIAOOPATOPHBIX paOOT, BHIITOIHIEMbIX 00y4atOIIMMUCS.

Metonuueckoil OCHOBOW H3ydeHHUs Kypca «®Pu3Mka» Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusl SBISETCA CHCTEMHO-EATEIBHOCTHBIM TOJXO0J, O00ECIEUYNBAIOUINNA JTOCTHKCHHE
JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YJAbTATOB IMOCPEICTBOM
OpraHu3allii aKTHBHOM TMO3HABATENFHON JEATEIBHOCTH OOYYAIOIIUXCS, YTO OYEHb BAKHO MPHU
oOyuenun aereit ¢ 3I1P, At KOTOPHIX XapaKTEPHO CHIKEHHUE TIO3HABATEIIbHOW aKTHBHOCTH.

Hean u 3anaun n3yyeHusi yuedHoro npeamera «@usukay»

Obwue yenu w3ydeHus ydeOHoro mnpeamera «®Pu3uKa» NPENCTaBICHBI B padoueid
IIporpaMMe OCHOBHOT'O 00I11ero 00pa3oBaHusl.

OCHOBHO# TeNIbI0 OOYUEHHsI JIeTel ¢ 3aJepKKOW TCUXUYECKOTO Pa3BUTHS Ha JTAHHOM
npeaMeTe SBJSIETCSA: TOBBIMICHHE COIMATbHOM ajanTaiue  JeTeid dYepe3 NpUMEHEeHHe
(bu3HYeCKUX 3HAHWH HA TTPAKTHKE.

Jns obyuarommxess ¢ 3IIP, Tak ’ke, kak W [ HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaWBAIOIIMX OCHOBHYIO OOpa30BaTeNbHYI0 TPOTPaMMy, JOMHHHUPYIOIIEe
3Ha4YCHUE TPUOOPETAIOT TaKue yeu, Kak:

" OCBOCHHE 3HAHWU O METOJaX HAyYyHOTO TO3HAHHS NPUPOALI U (opMUpOBaHHE HA TOU
OCHOBE IPEJICTaBICHUN 0 PU3NUECKON KapTHHE MUPA;

® OBJAJCHUE YMEHHUSMHU TPOBOAUTH HAOMIONEHUS TMPUPOAHBIX SIBJICHHM, OMHUCHIBATh U
0000m1aTh pPe3ynbTaThl HAOMIONEHUH, UCIIOIh30BaTh MPOCThIE U3MEPUTEIBHBIC TTPUOOPHI
JUIA W3ydeHUs: (U3NYECKUX SIBICHUN; NPEACTaBIATh pPE3yAbTaThl HAONIOACHUN WIH
M3MEpPEHUl C MOMOUIBIO TAaOIHI, TPAPUKOB U BBIABIATH HA ATOH OCHOBE AMIHPUUYECKUE
3aBUCHUMOCTH; TPUMEHSATh TMOJYYCHHbIE 3HAHUS I OOBSCHEHHS pPa3HOOOpa3HBIX
MPUPOJIHBIX SBICHUM M TMPOIECCOB, MPUHIMIIOB NEHCTBUS BaKHEUIINX TEXHUYECKUX
YCTPOICTB, JUIsl perieHnus (pu3nuecKux 3aad;

" pa3BUTHE  [IO3HABAaTEIIbHBIX  HWHTEPECOB,  HUHTEIUIEKTYaJIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH, CaMOCTOATEIBLHOCTH B MPHOOPETEHUH HOBBIX 3HAHHM, MPU pEIIeHUU
¢buznueckux 3a7ad W BBIIOJHEHUM  OSKCHEPUMEHTAJIbHBIX  HCCIEAOBaHUNH  C
HCIOJIb30BaHUEM HH(POPMALIMOHHBIX TEXHOJIOTHIA;

® BOCNHTAaHHE YOEKICHHOCTH B BO3MOXKHOCTM TIIO3HAHUS 3aKOHOB MPUPOJIbI, B
HEOOXOMMOCTH PAa3yMHOTO HCHOJIb30BAHUS JOCTHXKEHUN HAyKHM M TEXHOJIOTHH IS
JAbHEUIIIEr0 Pa3BUTHUSL YEJIOBEUYECKOTO OOIIECTBa, yBaXXEHHsS K TBOpLAM HAyKU U
TEXHUKU; OTHOLIEHHS K (PU3MKE KaK K SJIEMEHTY OOIIeUeI0BEYECKON KYIbTYPHI;

" JCMOJBb30BAHME TOJYYECHHBIX 3HAHUN W YMEHHH UId pelIeHUs MPaKTHYEeCKHX 3ajad
MOBCEHEBHOM KHU3HU, oOecreueHuss Oe30MacHOCTH CBOEH JKHM3HH, PalMOHAIBLHOTO
MIPUPOJIOTIONH30BAHUS U OXPaHbI OKPYKAIOIIEH CPEIbI.

JlocTrxkeHue 9TUX 1eei 00ecrednBaeTCs pelIeHneM CIEeIYIOIUX 3a0ay.:

= 3HakoMcTBO oOyuwaromuxcsi ¢ 3IIP ¢ meromamu HccienoBaHUs OObEKTOB U SBICHHUH
MIPUPOJIBI;

" mpuoOpeTeHHe 3HAHUN O MEXaHHMYECKHX, TEIUIOBBIX, DIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBIICHUSAX, (PU3NUECKHUX BEIMUMHAX, XaPAKTEPU3YIOIINX ITH SBICHUS;

* ¢QopmupoBaHue yMEHUW HAOMIOAATH TPUPOIHBIC SIBICHUS W BBIMOJHATH OIBITHI,
nabopartopHbie pabOTBl U OSKCIEPUMEHTAJIbHBIE HWCCIEIOBAHUS C HCIOJIb30BaHUEM
M3MEPUTENbHBIX TPUOOPOB, MIUPOKO MPUMEHSIEMBIX B MPAKTUYECKOM JKU3HH,

" OBIAJCHHUE TAKHUMH TOHATUSAMU, KaK TMPUPOJHOE SIBJICHHUE, SMIIUPHUECKH YCTAaHOBICHHBIH
¢dakt, mpobrema, THIOTE3a, TEOPETUYECKUU BBIBOJ, PE3YIbTaT JKCIEPUMEHTAIBHON
MIPOBEPKH;



" [OHMMaHHE OTJIMYMN HAyYHBIX JAHHBIX OT HENPOBEPEHHON WH(OPMALUH, EHHOCTU
HAyKH JJIS1 YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJABTYPHBIX HOTpPeOHOCTEH
YEIJIOBEKA.

Oco0eHHOCTH 0TOOPA M aJaNTALMM Y4eOHOI0 MaTepuaJa no gpusnke

OcHoBoii 00ydenust oOydatoruxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO IIMKJIA
SBIISICTCSL Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpanuii (aHaim3, CHHTE3, CpaBHEHHE,
00001IeHne) HAa OCHOBE BBINIOJHEHUS DPa3BHBAIOIIUX YIPAXHEHHUH, (OPMHPOBAHUE TPHEMOB
YMCTBEHHOW Pa0OTBI: aHAJIM3 MUCXOJIHBIX TAHHBIX, IUIAHUPOBAHUE MaTephalia, OCYIIECTBICHUE
MO3TAITHOTO M MTOTOBOTO CAMOKOHTPOJISI, @ TAK)KE OCYLIECTBISIETCS JUKBUAALUS MPOOEIOB B
3HAHUSX, 3aKpeIUIeHHe W3YyYeHHOTO MaTepuaia, oOTpadOTKa alrOpUTMOB, TOBTOPEHUE
npoiiieHHoro. bonbioe 3HaYeHne MpUAaeTCsl YMEHHIO paccKazaTh O BBIMOJIHEHHOW paboTe ¢
MIPAaBUIIBLHBIM YIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTHH M COOIIIOJICHUEM JIOTHYECKHX
cBs3edl B manmaraemoMm matepuainie. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl TO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMH: HEIOCTATOYHBIA YPOBEHb DPa3BHTHS
OTIENBHBIX TCUXUYECKUX TIPOIECCOB (BOCIPUATHS, BHHMAHHS, TAMATH, MBIIUICHHS),
CHIDKEHHBIH YpOBEHb MHTEJUICKTYAIILHOTO Pa3BHUTHS, HU3KHA YPOBEHH BBITIOJTHEHHUS yIEOHBIX
3alaHui, HU3Kas YycnemHocTs oOyudeHus. [losromy mnpu wu3ydeHun QU3MKH Tpedyercs
IeJIeHANpaBJIeHHOE HWHTEIUIEKTyanbHOe pasBuTtHe oOydarommxcs ¢ 3[IP, oTBeuaromee wux
OCOOEHHOCTSIM M BO3MOXHOCTAM. YueT ocobeHHocTel oOydaromuxcs ¢ 3IIP TpebGyet, uToObI
MIPU M3Y4E€HUH HOBOTO MaTephaia 00s3aTelbHO MPOMCXOMIIO MHOTOKPATHOE €ro TOBTOPEHHE;
pacmmpeHHoe pacCMOTPEHHE TeM M BOIPOCOB, PACKPHIBAIOIIMX CBS3b (U3UKUA C JKU3HBIO;
aKTyaIH3anus MEPBUIHOTO JKU3HEHHOTO OITBITA 00YYaIOIITIXCS.

VYcBoeHne mporpaMMHOro marepuana Mo (pu3MKe BBI3BIBACT OOJIBIIME 3aTPYAHEHUS Y
obyuarormuxcsi ¢ 3I1P, mosTomy Teopust mzydaercsi 6e3 BBIBOJOB CIOXHBIX (hopmys. 3amayw,
TpeOyrole NPUMEHEHUs CI0XKHBIX MAaTEMATUYECKUX BBIUYUCICHUH U (OpMyN, B OCOOEHHOCTH
TakuX TeM, Kak «MexaHn4eckoe JBHKEHHUE», «ApXUMenoBa cuilay, «MexaHnuecKas: SHeprusy,
«ONEKTpUYECKUE ABICHUS», «DJIEKTPOMArHUTHBIE SIBICHUS», PELIAOTCA B KJIACCE C MOMOLIbIO
YUUTENS.

Oco6o0e BHMMaHUe IpU U3y4YE€HUH Kypca (PU3MKH yJenseTcs HOCTaHOBKE U OpraHu3aluu
HKCIEPUMEHTA, a TAKXKe IIPOBEJCHHUIO (IIPEMMYILIECTBEHHO Ha KaXJI0M YPOKE) KpaTKOBPEMEHHBIX
JIEeMOHCTpalMi (BO3MOKHO C UCIOJIb30BAHUEM 3JIEKTPOHHON JeMOHcTpauuu). HekoTopelie TemMbl
00s13aTeJIbHO J10JDKHBI BKJIFOUATh ONOPHBIE Ja0OpaTOpHbIE paboThl, KOTOPbIE PAa3BUBAIOT YMEHUE
[10JIb30BaThCA MPOCTEHIIMMU NpUOOpaMM, aHAJIU3UPOBATh IOJIydCHHbIE JaHHbIE. B cBs3u ¢
0COOEHHOCTSIMM TOBEAEHUS M jesATelbHOCcTH oOydarouiuxcsi ¢ 3I[IP  (pacTopmMokeHHOCTS,
HEOPraHU30BAHHOCTb) MPENYCMOTPEH CTPOKAWIIMKA KOHTPOJIb 3a COOJIFOJIECHHEM IIpaBHII
TEXHUKU 0€30MIaCHOCTH IIPU MPOBEAECHUH Ja00PAaTOPHBIX U MPAKTHUECKUX PadoT.

bonbmoe BHuMaHue mnpu u3ydyeHun ¢usuku noapoctkamu c 3[IP oOpamaercs Ha
OBJIaZICHUE MMH NPAKTUYECKUMU YMEHHSMHU M HaBblKamH. lIpeaycMaTpuBaeTcsi yMeHbIIEHUE
o0beMa TEOPETUUYECKUX CBEICHUHN, BKIIOUYCHHME OTACIbHBIX TEM WM LEJIbIX pa3/ieioB B
MaTepuaibl Uil O030pHOrO, O3HAKOMUTENIBHOIO WM  (PAaKyJIbTaTUBHOIO  HM3Yy4EHHUS.
[Ipennaraercss yMmeHbllleHHe OObEMa MaTEMAaTHUYECKUX BBIYMCICHMH 3a CYET YBEITHYEHUs
Ka4eCTBEHHOTO OMMCAHUS SBJICHUN U MPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HAa PACCMOTPEHHE TEM U BOIPOCOB,
PacKphIBAIOIUX CBSA3b (DU3UKU C JKU3HBIO, C TEMH SBICHUSAMH, HAONIOJCHUSIMHU, KOTOpBIE
XOPOIIIO MU3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MaxkcuManabHO HCIIOJIB3YIOTCS MEXIIPEIMETHbIE CBSI3U C TaKUMM JAMCLUUIUIMHAMHU, Kak
reorpadus, Xxumus, Owuosorusi, T.K. oOyvarommuecs c¢ 3IIP ocobeHHO HyXKIalOTCI B
MIPENOJHECEHUH OJHOTO M TOro >K€ Y4eOHOro Mmarepuaja B pa3IMYHBIX AaCMeKTax, B €ro
BapbUPOBAHMWU, B HEOJHOKPATHOM IOBTOPEHUH W 3aKPEIUICHUH TMOJYYEHHBIX 3HAHUH U
NpakTUdeckux ymeHui. I103Bosisist paccMaTpuBaTh OJMH U TOT XK€ y4EOHBIM MaTepHai ¢ pa3HbIX



TOYEK 3PEHHUS, MEXIIPEIMETHBIC CBS3M CIHOCOOCTBYIOT €ro JydIIeMYy OCMBICIEHHIO, Ooiiee
IIPOYHOMY 3aKPEIUICHUIO ITOJYyYCHHBIX 3HAHUM U IIPAKTUYECKUX YMEHHUM.

Buablt  gestenbHoctu  o0yuawmmuxes ¢ 3IIP, o0yciioBiieHHbIe  0COOBIMH
o0pa3oBaTeIbHBIMH NOTPeOHOCTAMH M o0ecleYnBaOIIMe OCMBICICHHOE OCBOCHHME
cojep;kaHUM 00pa3oBaHus Mo npeaMeTy «DU3NKa»

Temaruueckas ¥ TEPMUHOJIOTHYECKAS JICKCHKA TI0 Kypcy ¢u3uku coorBercTByeT AOOIT
000.

Conepxanne BHIOB jesTenbHOCTH oOywaromuxcss ¢ 3P Ha ypokax Qusuku
ompezensercs UX o0coObiMM  00pa3zoBareiabHbIMU  NOTpeOHOCTAMHU. IlomuMo  mmpoko
ucnoyib3yeMbix B AOOIT OOO o0mux s BceX 00YYaromIUXCsl BHIOB JIEATSIBHOCTH CIICTYST
YCUJIUTh BUJIbl JIEATENBHOCTH, crielu(UUHbIEe UIsl JTaHHOW KaTeropuu AeTel, oOecreurnBaomme
OCMBICJIICHHOE OCBOEHHE COJepkaHUs O0O0pa3oBaHUS IO NPEIMETY: YCHIEHHWE IpeIMEeTHO-
MIPaKTUYECKON JAEATEIbHOCTH C aKTHUBU3AIlMeM CEHCOPHBIX CHUCTEM; OCBOEHHE MaTepuaa ¢
OMOpPOM HA  QITOPUTM; «IIOIIATOBOCTb» B  HM3YyYEHUU MaTepuana; HCIOJIb30BaHHUE
JIOTIOJTHUTEIBHON BU3YaJIbHOM OMOPHI (CXeMbl, 1Aa0J0OHbBI, ONIOPHBIE TAOJINIIbI); PEUEBOI OTUET O
rpolecce U pe3yibTare AesITeIbHOCTH; BBIIOJHEHHE CIIEUANbHbBIX 33aJJaHHi, 00ecreunBarommnx
KOPPEKIHIO PEryasiuu y4ueOHO-II03HABATEIbHON JESATEIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbrarta.

s oOyuatomuxcs ¢ 3I1P cyriecTBEeHHBIM SBISIIOTCSI TPUEMBI paOdOThI € JIEKCUYECKUM
MatepuagoMm Mo upeamery. IlpoBoaurtcs crenumanbHas paboTa MO BBEIECHUIO B aKTUBHBIN
CJIOBaph OOYYaIOUIMXCS COOTBETCTBYIOUIEH TepMUHONOTHU. V3ydaemble TEpPMHUHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTeNbHa BU3YyallbHAas TMOJIEPKKA, AITOPUTMBI pabOThl C
OTIpe/ieNIieHuEM, OMIOPHBIE CXEMBI JJISl aKTyaInu3allui TEPMUHOJIOTHUH.

B cBsa3u ¢ ocoObiMu 00pa3zoBaTebHBIMUA TOTpeOHOCTSIMU oOyuatomuxcs ¢ 3P, mpu
IJIAHUPOBAHUM pabOThI yUEHUKA HA YPOKE CIeAYyeT MPUIEP>KUBATHCS CIETYIOIINX MOMEHTOB!

1. Ilpu ompoce HeoOXOAMMO: AaBaTh AITOPUTM OTBETA; pa3peliaTh MOJb30BATHCS
IJIAHOM, COCTABJICHHBIM IIPH MOJrOTOBKE JOMAIHEro 3aJaHus; JaBaTh OOJbIle BPEMEHU
TOTOBUTBHCS K OTBETY Yy JIOCKHM; paspemiath AeNaTh MNpelBapUTeIbHbIE 3aIUCH, MOJb30BaThCS
HarJIJHBIMH [TOCOOUSIMHU.

2. Tlo BO3MOXKHOCTHM 3a/1aBaTh OOYYaIOIIMMCSA HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpBIE MIOMOTYT UM HOCIIEA0BATEIBHO U3JI0KUTh MaTepHall.

3. CucremaTuueckd TMpOBEPATh YCBOCHHE MaTepuansa IO TeMmMaM YpOKOB, s
CBOEBPEMEHHOTO OOHapyKEHUs MPOOEJIOB B MPOIIE/IIEM MaTepHare.

4. B mnporecce u3ydeHHs HOBOTO MaTepHalia BHUMaHUE YUYEHHUKOB oOOpaliaercs Ha
HamOoJee CIOXKHBbIE paslenbl u3ydaemoi Tembl. HeoOxomumo waimie oOpamiatbcsi K HUM C
BOIIPOCAMU, BBISCHSIOIIMMU MOHMMAaHUE y4eOHOTO MaTepuasa, CTUMYIUPOBATh BOIMPOCHI MPHU
3aTpyJHEHHSIX B YCBOGHUU HOBOTO MaTepHara.

Mecto yueOHOro npeamera «®@usuka» B yueOHOM IJIaHe

B cootBercTBUM ¢ PenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 00111ero o0pazoBaHus yueOHbIH npenmeT «Pu3nka» BXOAUT B MPEIMETHYIO 00IaCTh
«EctecTBeHHBIE HayKW» M SBJseTCs 00s3aTenbHbIM Ui u3ydeHus. ConepxaHue yuyeOHOTo
npeamera «®dusnka», npeacTaBieHHoOe B pabodell mporpamme, cootBercTByer ®I'OC OOO,
OCHOBHOHM 00pa3zoBaTeIbHON MpOrpaMMe OCHOBHOTO oOIIero oOpa3oBaHUs, aJanTHPOBAHHOMN
OCHOBHOHM 00pa30BaTeIbHONW IMporpaMme OCHOBHOTO oOIIero oOpa3oBaHHs OOy4arOIIMXCS C
3aJIepKKOM ICUXHUYECKOTO Pa3BUTHSL.



COAEPXAHUME YYEBHOI'O IIPEAMETA «®U3UKA»

7 KJIACC

Paznes 1. @u3uka 1 e€ poJib B IO3HAHUM OKPY/KAOIIEro MHUpa

®usuka — Hayka o npupone. AsiaeHus npupoasl. PU3NUECKUE SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbL M3Mepenue ¢usnueckux BeawmuuH. MeXTyHapoaHas cHUCTEMa
CAVHMULI.

Kak ¢u3uka u gpyrue ecrecTBeHHbIC HAYKH H3y4alOT IPUPOTY.

[Ipenmer u MeToabl PU3HKH.

Hemoncmpayuu’
1. MeXaHuYecKHe, TEMIOBEIE, YIEKTPUYECKHE, MATHUTHEIE, CBETOBBIE SBIICHMSI.
2. dusnueckue NPHOOPHI M MHpOIEAypa INPAMBIX M3MEPEHUI aHAIOTOBBIM H

1M (pOBBIM TPUOOPOM.
3. OnpeneneHune NOrperHOCTH YKCIIEPUMEHTA.
Dponmansvusle 1a00pamopnvle padomuvl unu 31eKMPOHHAL OEMOHCMPAUUAL.
1.0Ompenenenre neHs! ASTCHUS U3MEPUTEIBHOTO MPHOOpa (MCIOB3Ysl TEXHOIOTHIECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenune pa3MepoB MaJIbIX TEIl.

Pa3nen 2. IlepBoHayabHbIE CBEACHHS 0 CTPOCHMHU BellleCTBA

CrpoeHne BemecTBa: aTOMBI U MOJIEKYJIBI, UX pazmepbl. [|BIKEHHE 4aCTHIl BEHIECTBA.
CBsi3b CKOPOCTHM JABWKEHHS 4YaCTUI[ C TemrmepaTypoil. bpoyHoBckoe npmwxkeHue, auddysus.
Bzaumooeticmeue wacmuy sewyecmea: npumsagicenue u OmmanikueaHue.

ArperaTHble COCTOSIHMSI BEILECTBA: CMpPOEHUe 2a308, HCUOKOCmel U MEEPObIX
(Kpucmannuueckux) men. Bzaumocesazv medxcoy ceolicmeamu ewjecme 6 pasHvlX acpeamHblx
COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobenHocmu azpe2ammublx cOCMOSHUL
800bL.

HMemoncmpayuu?

1. Hab6nronenne 6poyHOBCKOTO JTBUKEHUS.

2. Ha6mronenue quddysun.

Dponmanvusle 1a60pamopHvle padomsvl U OnbIMbl

1. OrneHka 1uaMeTpa aToMa METOJI0M PSAOB (C UcIob30oBaHueM (ororpaduii).
2. OnpIThI 10 HAOTIOJCHHUIO TETNIOBOTO PACIIUPEHUS ra30B.

3.0mBITHI O OOHAPYKEHHUIO JEUCTBUS CHJI MOJICKYJSIPHOTO TPUTSDKCHUS (2/1eKMPOHHAA
demoncmpayus).

Paznen 3. /IBu:keHHe U B3auMO/eiicTBHE TeJl

Mexanuueckoe aBuxkeHue. PaBHOMepHOe M HepaBHOMEpHOE ABukeHHEe. CKOpOCTb.
Cpeonss ckopocmsv npu HepagHoMepHoM 0udiceHuu. Pacu€T myTu u BpeMeHH IBUKEHUSL.

SIBnenue uHepuuu. B3aumoodeticmeue men KaKk NPULUHA USMEHEHUSI CKOPOCTNU OBUMNCEHLSL
men. Macca xax mepa umnepmnocmu mena. IlnoTHocTh BemectBa. (Cesa3p naomHocmu ¢
KOUYeC80oM MOIeKYI 8 eOuHuYye 00béma eulecmaa.

Cuna kKak XapakTepUCTHKa B3aumoneuctBus ten. Cuna ynmpyeocmu U 3akoH ['yka.
Hsmepenue cunvt ¢ nomowwto ounamomempa. SIBieHue TATOTeHUS U cuia Tshkectu. Cuna
msxcecmu na opyeux nianemax (MC). Bec tena. HeBecomocts. CrokeHue CHl, HaIIPaBJICHHbBIX
o oxHoi npsimoi. PaBHogneictByromas cun. Cuna mpenus. Tpenue cKoaboiceHus u mpenue
nokos. Tpenue 6 npupooe u mexuuxe (MC).

! Bee Jlemonctpamuu u JlaGopaTopHble paboTEL, IIPEICTABICHHBIE B COAEPKAHIH, JOITyCKAETCS (MOXKHO)
TIPOBOIUTD, UCIIONB3YS HH()OPMAIIOHHEIE U DIIEKTPOHHBIC TEXHOIOTHH (TIH(POBBIE 00pa30BaTENbHBIC PECYPCHI).
2 31ech U manee IPUBOIUTCA PACHIMPEHHEIN HEPEIEHD JTa00PATOPHEIX PabOT M OIBITOB, M3 KOTOPOTO YIUTENb
JieTIaeT BEIOOP TI0 CBOEMY YCMOTPEHHIO.



Hemoncmpayuu’

Habnronenne MexaHU4ecKOro ABIKEHHS Tea.

N3mepenue ckopocTH NPSAMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBieHus: MHEPLUU.

Habnronenue n3MeHeHUs: CKOPOCTH MPH B3aUMOICHCTBHHU Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

7. JleMOHCTpamys CUIIbl yIIPYrOCTH Ha Pa3IMYHbIX MaTepuaiax.
@ponmanvusle 1adopamopHbvie padomuvl U ONbLINLL,

S e e

1. H3mepenune maccel Tena Ha pbIYaXkKHbIX BECaX.

2. Nzmepenune o0béMa Tema.

3. Ornpenenenue MI0OTHOCTU TBEPOTO Tea.

4. I'pagyupoBanue npyxuHb 1 U3MEPEHUE CUIT JUHAMOMETPOM.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (edopMaliun) npyKUHbI
OT MPUJIOKEHHON CUJIBL.

6. OnepIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBXKEHHSI OT Beca

TeJa U XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra30B

HaBnenue. Cnocobwvl ymeHvuieHus u ygenuueHus oasnenus. /lasnenue 2aza. 3a8ucumocms
oasnenuss 2aza om o00véma, memnepamypul. llepedaua oOasnenus meEPOLIMU MeNAMU,
acuokocmamu u eazamu. 3axou Ilackans. [Ineemamuueckue mawiunvl. 3aBUCUMOCTD J1aBICHUS
KHUJIKOCTH OT rnyouHbl. Coobwarowuecsi cocyowl. I uopasnuieckue mexaHusmoi.

AtMmocdepa 3emnn u atmocdepHoe maBieHHE. [IpuuuHvl Cyujecmeosanus 6030YVUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprnozco oasnenus. 3asucumocmo
ammocgepro2o 0agnieHusi om 6blCOmvl HAO YposHem Mmops. Ilpubopvl 0 usmepeHus
ammocgeprnozo 0asneHus.

Heticmsue ocuokocmu u 2aza Ha nocpyxicéHHoe 6 Hux meno. BolTankuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

emoncmpayuu

1. 3aBHCHMOCTbD JAaBJICHUS T'a3a OT TEMIIEPaTyphI.

2. [lepenada naBieHUs )KUIKOCTHIO M Ta30M.

3. Coo0mmaronuecs: CoCcybl.

4. I'mapaBnuueckuit npecc.

5. [IposiBnenue neiicTBUs aTMOC(HEPHOTO JABICHUS.

6. 3aBUCHUMOCTh BBITAJKUBAIOIIECH CHJIBI OT 00BbEMa MOTPYKEHHON YacTH Tena U
IUIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcrnoBue miuaBaHus TeN: IUIaBaHUE WJIM TOTPYXKEHHE Tl B 3aBUCHMOCTH OT

COOTHOIIEHUS TIIOTHOCTEH TeJa U KUAKOCTH.
@ponmansusle 1a00pamopHvle padomsl u ONbINILL

1. Onpez[eneHI/Ie BBITATKMBAIOMICH CHIJIBI, HeﬁCTBy}Olﬂeﬁ Ha TCJIO0, HOFPY)KéHHOC B
KHUIKOCTB.
2. OHLITLI, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD BBITAJIKABAIOIIEH CHIJIBI, ,HeﬁCTByIOHleﬁ

Ha TCJIO0 B XHUAKOCTHU, OT 00BEMa HOl"py}I(éHHOﬁ B XHAKOCTh YaCTH TCJIa M OT IIJIOTHOCTHU
KHUIKOCTH.

Pa3nea 5. PaGora u MoHOCTDb. JHEprus

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTb. [Ipasuno pagHosecus
puviuaza. Ilpumenenue npasuna pagnosecus pbluaza K ON0KY. «3070moe npasunoy MexaHuKu.
KIIJI npocTthix MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.



Mexanunueckast sHeprus. Kunemuueckas u nomenmyuanvhas dSnepeus. Illpespawjenue
00H020 8U0A MeXAHUYECKOU IHepauL 8 Opy20ul. 3aKOH COXPaHEHUsS YHEPTUU B MEXaHHKE.

Jemoncmpayuu

1. [Ipumepbl IPOCTBIX MEXAHU3MOB.

2. N3mepenue KI1/] HakIOHHOM MIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAYUSL).

3. N3yuenne 3akoHa COXPAaHEHHMs MEXAHUYECKOM OHEPIrUU  (271eKMmpOHHAA
demoncmpayus).

@Dponmansvhsie 1abopamopnvie’pabomot u onvimor*
1. HccnenoBanue ycaoBui paBHOBECHs phlyara.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHHS

OcHogHble NONONCeHUsI MOJEKYIAPHO-KUHEMUYeCKOU meopuu Cmpoenus eeujecmaa.
Macca u pasmepvl amomos u monekyn. Onvimel, NOOMEEPHCOAIOUWUE OCHOBHBIE NOLOHCEHUS]
MONEKYNAPHO-KUHEMUYECKOU Meopul.

Monenu TBEPIOTO, )KHJIKOTO U ra3000pa3HOr0 COCTOSIHHN BemiecTBa. Kpucmaniuueckue
u amopguvie mena. ObOvscHeHUe C8OLUCME 2aA308, HCUOKOCMEU U MBEPObIX mel HAd OCHOBe
NON0JCEHULl  MOJEKYIAPHO-KuHemuyeckou meopuy. CMadyuBaHUE U KANWLIAPHblE AGNIEHUSL.
Tennosoe pacuiupenue u cocamue.

Temnepatypa. Cesazb memnepamypul co CKOPOCMbIO MENIOB020 OBUNCEHUSL YACTIUY.

Buytpennsis sueprusi. Cnocoduvl uzmeHenus 6HYmMpeHHel SHepeuu: menionepeoaia u
coeepuienue pabomul. Buovl mennonepeoayu: menionpo8ooHOCmMyb, KOHBEKYUs, U3TYUeHUe.

KonuuectBo Temnotel. Yoenvuas mennoémxocme eewjecmsa. Tennoobmen u meniogoe
pasHogecue. YpasHenue menniogoeo banauca.

Ilnasnenue u omeepoesaHue Kpucmaiiuyeckux eewjecms. YoenvbHas menioma
naaenenus. Ilapoodpazosanue u konoencayus. Mcnapenue (MC). Kunenue. Yoenvnan menioma
napoobpasoeanus. 3a8UCUMOCbL MeMnepamypsbl KUNeHusi om ammocgepHoco O0aeneHus.
Brascrnocmo 6030yxa.

DHeprus TOINBA. YoenbHas menioma c2opaHus.

Ipunyuner pabomer mennogvix osucamenei. KII[{ mennosozo osucamens. Tennogvie
osueamenu u 3awuma okpysicaouei cpedst (MC).

3axon coxpanenus u npespawenus sHepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habnronenue OpoyHOBCKOTO JBUXKEHUS.

2. Habmronenue nudoysum.

3. HaGnronenue siBneHui cMauMBaHUs M KalTWJUISIPHBIX SIBJICHUH.

4. HabnroneHue TerioBoro pacumpeHust Tel.

5. W3meHeHne naBieHus Tra3a MNpU HM3MEHEHHM O00bEMa U HAarpeBaHUU WU
OXJIAKICHHH.

6. [IpaBuna n3mepeHus TeMIepaTypsl.

7. Bunael Tenonepenayu.

8. OxaxxieHue pu COBEPLUICHUN PaOOTHI.

0. HarpeBanue npu coBepiieHMH pabOThl BHEIIHUMH CHUIIAMHU.

10.  CpaBHeHME TENMIOEMKOCTEN PAa3INYHbIX BELECTB.

11. HaOnronenue kumeuus.



12. HaGnromeHre MOCTOSIHCTBA TEMIIEPATYPHI MIPH TUIABICHHH.

13. Mogenu TenIoBbIX ABUTATENEH.

@ponmanvule 1a00pamopHvle padomul u OnbINbL

1. OnbITBl 1O OOHAPYXKEHHIO JEHCTBHS CHJI MOJICKYISIPHOTO  TPUTSDKEHUS
(21eKmponHan demoncmpauus).

2. OnpITHI 0 BhIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITH 10 HAOIIOJACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH W TBEPIBIX
TeN.

4. Onpenenenne KoJuM4yecTBa TEIUIOTHI IMPU  CMEIIMBAaHUM  BOJbI  Pa3sHOU
TeMIIepaTyphbl.

5. OmnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JABIICHHS BO3AyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaKICHHUS.

6. HabGnmionenne  u3MeHeHUsT BHYTPEHHEW SHEpruuM Tela B pe3ynbTare
Terionepeiaud U paboThl BHELITHUX CHIL.

7. HccnenoBanue siBieHUs TeruiooOMeHa MPH CMEIIMBAHMU XOJIOJHON U ropsyeit
BO/IBL.

8. WccnenoBanue npoiiecca ucnapeHusl.

9. Onpenenenre OTHOCUTENBHOM BJIa)KHOCTH BO3/TyXa.

Pa3nen 7. diiekTpu4eckue 1 MAarHUTHBIE SIBJICHUSA

Onexmpuszayuss men. JIBa pojaa 31eKTpUUYECKUX 3apsioB. BzaumoneiicTBue 3apsKeHHbBIX
TeNl.

DnexTpuueckoe none. [Ipunyun cynepnosuyuu 31eKmpuyecKux noueti (Ha KauecmeeHHom
ypoeHe).

Hocumenu snekmpuueckux 3aps008. Inemenmapmsiii d1exkmpudeckuti 3apso. Cmpoerue
amoma. IIpOBOJHUKN U AUDJIEKTPUKU. 3AKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsiaa.

OneKkTpuyeckul TOK. Ycnoeus cywecmeosanus snekmpuueckoeo moka. VICTOUYHHKHN
MOCTOSIHHOTO TOKa. JIeWcTBUSA 3IEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MAarHWTHOE).
Dnexmpuueckuti moxK 8 HCUOKOCMAX U 2a3aX.

PaboTa ¥ MOITHOCTB 3JEKTPUYECKOTO TOKa. 3axou [[ocoyris—J/lenya. Dnekmpuueckue
yenu u nompebumenu 3j1eKmMpudeckou SHepeuu 6 Ovimy. DiekTpudeckas nenb. Cuia Toka.
Onextpuueckoe HamnpsokeHue. CompoTHuBIEeHHUE TPOBOJHUKA. YOenvHoe conpomueneHue
sewjecmea. 3akoH Oma Juis yyactka nenu. [locienoBarenbHoe U mapajuielIbHOE COEOUHEHUE
MIPOBOJTHUKOB. Kopomkoe 3amvikanue.

[TocTrositHHble MarHuThl. B3aumoneicTBHE MOCTOSHHBIX MAarHuTOB. Macnummuoe noie.
Mazcnumnoe none 3emau u e2o sHauenue ona dcusHu Ha 3emae. Onvim Opcmeda. Maenummnoe
none anekmpuieckoeo moxa. Ilpumenenue snexmpomacHumoé 6 mexHuke. [leticmeue
MACHUMHO20 NOJISl HA NPOBOOHUK C MOKOM. JDieKmpoosuecamenb NOCMOAHHO20 MOKA.
Hcnonvsosanue snekmpoosuzcamerneti 8 mexHU4eCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimer  @apades. Aenenue snekmpomaznumuoti  unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobvl nonyyeHus 1eKMpUyecKol SHepeul. IIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu
DnekTpu3anus Tedil.

JIBa pojia ANEeKTpUUECKUX 3apsi 0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE DIIEKTPOCKOTIIA.

DNeKTpocTaTUYeCKass UHIYKIUS.

3aKOH COXpaHEHUSs ANEKTPUUECKUX 3apsJIOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MO,

HcToyHukH MoCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

WO R LD =



10.  DnexTpuyecKkuil TOK B KHUIKOCTH.

11. I"a30BrIi1 pazpsn.

12. H3Mepenue cuipl TOKa aMIIEPMETPOM.

13.  H3MepeHue 31EKTPUUYECKOTO HAMPSKEHHUS BOJIbTMETPOM.

14.  Peocrtar u Mara3uH CONpPOTHUBIICHUH.

15.  BzaumopeicTBHE MOCTOSHHBIX MarHUTOB.

16. MoienupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS MTOJIFOCOB MarHuTa.

17. MoienupoBaHrE MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18.  OmbIT Dpcrena.

19.  MarnuTHOE€ 1oJie ToKa. DJIEKTPOMAarHuT.

20.  JlelicTBME MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.

21.  DnexTtpoaBUrareib MOCTOSHHOTO TOKA.

22. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW WHIYKITHH.

23. OmnbrTer @apages.

24.  3aBUCHMOCTb  HalpaBJCHHUs HHIYKIMOHHOTO TOKAa OT  YCIOBUH  €ro
BO3HUKHOBEHHS.

25.  DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvuvle 1a60pamopHvle padomsl U OnviMsl

1. OneiTel 1o HAOMIOAEHMIO  DJIEKTPU3ALMK  Ted  WHAYKIMEH H  TIpH
CONPUKOCHOBEHHUH.

2. HccnenoBanue AeCTBUS AIEKTPUYECKOTO MOJIS Ha TPOBOIHUKYU U TUAJIEKTPUKH.

3. COopka 3/1eKTpUYeCcKOM 1IeTH U U3MEPEHNE CHIIBI TOKA B €€ pPa3JIMYHbIX YUaCTKaX.

4. N3mepenne HanpspKeHUS Ha Pas3IMYHbIX y4acTKaX dJEKTPUUYECKOM LEIH.

5. W3MepeHne cuiibl TOKa U €ro PeryjlnpoBaHue PEOCTaTOM.

6. W3MepeHne CcONpoOTHBICHMsS MPOBOJHHKA IpPU MOMOIIM aMIepMeTpa |
BOJIETMETpA.

7. Onvimol, O0eMOHCmMpUpyOWue 3a8UCUMOCIb  INEKMPUYECKO20 CONPOMUBTEHUS]
NPOBOOHUKA OM €20 ONUHbL, NAOWAOU NONEPEUHO20 CeYeHUs U Mamepuana.

8. IIposepka npasuna crodxicenus HaAnPAXCEHU npu NOC1e008aAMENbHOM COeOUHEHUU
08YX pe3ucmopos.

9. IIposepka npasuna 0ns cunvbl MOKa npu NApaLieIbHOM COeOUHEHUU PE3UCTOPOS.

10.  Omnpeznenenue pabOThl ANEKTPUUECKOTO TOKA, UAYLIETO Yepe3 Pe3UCTop.

11. Onpenenenyue MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJICIIEMON Ha PE3UCTOPE.

12. MHccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYLIEro 4Yepe3 JaMmIouKy, OT
HanpsHKeHUs Ha HEl.

13.  HccnepoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MAarHUTOB.

14.  M3yueHue MarHMTHOIO IOJI MOCTOSHHBIX MAarHuTOB IpPHU HUX OOBEAMHEHUM U
pa3zeneHuu.

15.  HccnepoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOJAEHUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHHUs TOKA B KaTYIIIKE.

17.  H3yuenue neicTBHS MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

18.  HM3zyuenue pabomul 21ekmpoosucamens.

19.  Hsmepenue KIIJI anekTpoaBUraTeIbHON YCTaHOBKH.

20.  OmnbITBl 1O  MUCCIENOBAHHUIO  SIBIEHHUS  JJIEKTPOMAarHUTHOM  MHIYKIIMH:

HCCIIeOBAaHUE U3MEHEHNM 3HAaYEHUS U HaIpaBJICHUS MHAYKIIUOHHOI'O TOKA.
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Pa3nen 8. Mexannuyeckue siBJ1eHHS

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBW)KEHUs. PaBHOMepHOE NpAMOJIMHENWHOE [BWXKeHue. [Hepasnomeproe
npamonunelnoe osudicerue. CpemHssl U MEHOBEHHAs CKOPOCMb mend Npu HepagHOMEPHOM
O0BUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe osuxcerue. (CBOOOTHOE TMaJIEHUE.
Onvimur Ianunes.

Jluneiinas u yenosas ckopocmu. l{enmpocmpemumensroe yckopeHue.

[IepBoiit 3axkoH Herorona. Bropoii 3akon Herorona. Tpertuit 3axkon Herotona. [lpunyun
CYNEepno3uyul Cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenus CKOIbICeHUsl, CULAd MpeHus
noKosi, opyaue Uobl MpeHus.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOTO TMaJeHUs.
Heuorcenue naanem eoxkpye Coanya (MC). Ilepsas xocmuueckas ckopocme. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue matepualibHOU TOUKH. AbOcontomHno meépdoe meno. Pasnosecue meépoozo
meia ¢ 3aKpeniéHHol ocvio epaujenus. MoMeHT cuibl. Llenmp msocecmu.

Nmnynec Tena. Mzmenenue umnynvca. Vmnynvce cunvl. 3aKOH COXpAHEHUS HMITYJbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckasi pabota u mMomHocTs. Pabota cun tsxkectu, ynpyeocmu, mpenus. Cesa3b
oHepeuu u pabomul. IloTeHlManbHAsE 3HEPrUs Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanonaa snepeuss cocamou npyxcunvl. KuHetmueckas dHeprus. Teopema o
KUuHemu4ecKkou 3Hepeuu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu

1. HaGnrogenne MexaHWMYeCKOTO JBMDKCHHS Tella OTHOCHUTEIBHO pPAa3HbIX Tel
OTCUETa.

2. CpaBHeHHME TMMyTE€d W TPACKTOPUWA JBMKEHUS OJHOTO M TOTO K€ Tela
OTHOCHTEIILHO Pa3HBIX TEJ OTCUYETA.

3. H3mepeHune CKopoCcTH U yCKOPEHHSI PSMOJUHEHHOTO ABMKCHUS.

4, HccnenoBanue mpu3HaKoB paBHOYCKOPEHHOTO JIBHXKCHHS.

5. Ha6nronenue nBryKeHus Tea 1Mo OKPY>KHOCTH.

6. HaGnrogenne MexaHWMYECKUX SIBICHUH, NPOUCXOJSAINIAX B CHCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHLHO KaOMHETa (DU3HKH.

7. 3aBHCHMOCTb YCKOPEHHMS TeJIa OT MAcChl TeJia U JICUCTBYIOIIECH Ha HETO CHIIBI.

8. HabGmnronenue paBeHcTBa CHIT ITPH B3aUMOJICHCTBUU TEJI.

9. N3meHeHue Beca Tena Npu YCKOPEHHOM JIBM)KEHHH.

10. [lepenaua nmMnynbca Ipy B3aMMOIEHCTBUH TEI.

11. [IpeoOpazoBaHust PHEPTUU MTPU B3aUMOICHCTBHH TEJI.

12. CoxpaHeHue UMITyJIbca IPU HEYIIPYTrOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJACHCTBUU.

14. Habntoienne peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHHe MEXaHHYECKON PHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHe MEXaHMYECKOM »HHEpruM Mpu ABWKEHUU Tela NOoJ JEeHCTBHEM
MPYKUHBI.

Dponmanvuvie 1adopamopHbvle padomvl U ONbIMbl

1. Koncmpyuposanue mpakxma o0na paseoHa u  OanbHeuuleco pagHOMEPHO20
OBUIICEHUSL WAPUKA UTIU METIeHCKUL.

2. Omnpenenenue cpeHel CKOPOCTH CKOJILKEHHS OpycKa WIIH JABIKEHUS MIapHUKa o
HaAKJIOHHOM MJIOCKOCTH.

3. OrnpeneneHre yCKOPEHHs Tella TP PaBHOYCKOPEHHOM JIBUJKEHUM IO HAKIOHHOMU

IIIIOCKOCTH.



4. HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM JIBUYKCHUH
0e3 Ha4aJIbHON CKOPOCTH.

5. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUSI OT CHIIBI HOPMAaJbHOTO
JaBIICHHUSL.

6. Omnpenenenre KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

7. Omnpenenenne KECTKOCTU IPYKUHBI.

8. Omnpenenenne pabOTHI CWIIBI TPEHHUS NPU PABHOMEPHOM JIBIDKCHHH Tella TI0
TOPU30HTAIBHON IIOBEPXHOCTH.

9. Omnpenenenne paboOTHl CHIIBI YIPYrOCTH MPH MOTbEME Tpy3a € UCHOIH30BAHUEM
HETIOIBMKHOTO U TIOJBIKHOTO OJIOKOB.

10.  M3yueHue 3aKkOHA COXpaHEHUS YHEPIUM.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUA U BOJTHBI

Konebarenproe nBmxkeHne. OCHOBHBIC XapaKTEPUCTUKHM KOJICOAHMIA: TEPUOJI, YaCTOTA,
ammuntyna. Mamemamuyeckuti u npysxcunHvlii  masmuuxu. Ilpespawjenue suepeuu npu
KonebamenvbHOM OBUNCEHUU.

3aryxatomue koyieOanus. BeiHykieHHbIe kKoaebanus. PezoHanc.

Mexanndeckue BOJHBI. CBOWCTBA MEXaHWYECKHUX BOJH. [Ipodonbhbie u nonepeurvie
80/1Hbl. J[{1uHa 801HbL U CKOpOCMb €€ pacnpocmparnenus. Mexanuueckue 8011Hbl 8 mEpOOM mere,
ceticmuyeckue 8oHvl (MC).

3ByK. I pomkocms 38yKka u gbicoma mona. Ompadicenue 36yka. Mngpazeyk u yiempaseyk.

emoncmpayuu

1. HaGnronenune konebanuii Te1 Mo NeHCTBUEM CHIIBI TSDKECTH M CHUTBI YITPYTOCTH.

2. Hab6mronenune konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGnronenne BeIHYKIEHHBIX KOJIEOAHWUH U pe30HaHCa.

4. PacnipocTpanenue npooJibHbIX U MOMEPEYHBIX BOJIH.

5. Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Dponmanvusle 1a60pamopHvle padomovl U OnbiMsl

1. Omnpenenenre 4acToThl U Meproia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.

2. Onpenenenve 4YacToThl M IMepuoja KoyieOaHWM MPYKUHHOTO MasTHUKA
(271eKmponHan 0emoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH TepUOJa M YacTOThl CBOOOJHBIX KojeOaHUM
HUTSHOTO MasiTHUKA OT €T0 JITHHBI.

4. HccnenoBanue 3aBUCUMOCTH Tepuoja KoJIeOaHHHM MPYKMHHOTO MasTHUKA OT
MAacChl Ipy3a (2J1eKmMpPOHHAA 0EMOHCIMPAYUL).

5. [IpoBepka HE3aBUCUMOCTHU MEpHUOJIa KoJdeOaHui rpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchbl rpysa.

6. OnBITHI, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTh IE€pHOJa KojeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenue yckopeHusi CBOOOTHOTO MAJCHUS (I1eKMPOHHAA 0EMOHCIPAYUSL).

Pazgen 10. J1eKTpoMarHuTHoOE 10JIe M 3JIEKTPOMATHUTHBIC BOJTHBI

DONEKTPOMarHUTHOE TMoJje. DJIEKTPOMarHUTHbIE BOJHBL. (C80lcmea 31eKmpoMacHUmMHbIX
goan. Illkana snexmpomacnumuvlx 60aH. Hcnonb3oeanue 31eKMPOMASHUMHBIX 60H  OJif
COmMOBOI CA3U.

OnexTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

emoncmpayuu
1. CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBEIE CcBOMICTBa CBETA.

@Dponmanshsie nabopamopnvle’ padomol u onvimor’



1. N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBHOTO
TeneoHa.
2. W3ydeHue siBIECHUN JIEKTPOMArHUTON UHIYKIIUH.

Pa3nen 11. CBeToBble sIBJI€HHS

JlyueBass monenb cBera. VMctounuku cBeta. llpsamonunetinoe pacnpocmpanenue ceema.
3ammenus Connya u Jlynol. OTpaxkenue ceta. Ilnockoe 3epkano. 3axon ompadicenus ceema.

[Ipenomiienne cBera. 3akoH TpeOMJICHHUS cBeTa. [lonnoe 6HympenHee ompadsiceHue
ceema. Vlcnonv3oeanue noino2o 6HYmMpeHHe20 Ompadcetusi 8 ONMUYecKUx c8emo8ooax.

Jlunza. Xox mydeir B ymH3e. Onmuueckas cucmema homoannapama, MUKpOCKona u
meneckona (MC). I'na3 kak onmuueckas cucmema. biuzopykocms u 0anbHO30pKOCHb.

Pa3znooswcenue 6enoco ceema 6 cnekmp. Onvimvl Hotomona. CnodceHue cnekmpaibHbIX
y8emos.

Jemoncmpayuu

1. [IpsimonuHENHHOE pacpOCTpaHEHHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Tonyuenue n306paxeHui B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomiienue cpera.

5. OnTruyeckuii CBETOBO/I.

6. Xox mydeil B coOuparoiei TnH3e.

7. XoJ Iydel B paccenBarolel JIMH3E.

8. [Tony4yenune n300pakeHUI C MTOMOIIIBIO JTHUH3.

9. [Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Mogens riasa.

1. Paznoxxenne 6enoro cBeTa B CIEKTP.

12. [Tonydyenue 6emoro cBeTa NMpH CIOKEHUH CBETA PA3HBIX IIBETOB.

Dponmanvuvle 1a60pamopHvle padomovl U OnbIMbl

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTO JIyya OT yrija MajaeHusl.

2. N3ydeHue xapakTepuCTUK N300pakKeHHsl IPEAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH Yrja MpEIOMJIEHHUS CBETOBOIO Jydya OT YrIia
MaJeHUs Ha TPAHULE «BO3LyX—CTEKIION.

4. [Tonydyenue n300pakeHUI C TOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenre (HOKYCHOTO PacCTOSIHUS U ONTHYECKON CHIIBI COOMpAIOIIei JTMH3bI
(271eKmpoHHan 0emoncmpayus).

6. OnBITHI MO Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP (21eKMPOHHAA 0eMOHCIMPAUU).

7. OnBITHI 0 BOCHPHUATHIO LIBETA MPEIMETOB MPU UX HAOTIOACHUU Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJEHUS

Onwvimsr Peszepgpopoa n niianetapHas Moaens atoma. Mogens atoma bopa. Henyckanue u
noznowjeHue ceema amomom. Keanmeoi.

PagnoaktuBHOCT. Anvgpa-, O6ema- u eamma-usnyyenus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas mooenv amomuozco sopa. HMzomonwi. Paduoaxmuensie npespawjenus. Ilepuoo
noJypacnaoa amomusix soep.

SnepHble peakuuu. 3aKOHBl COXpPAHEHUS 3apsAJA0BOTO M MAaccoBOro 4ucenl. Peakyuu
cunmesa u denenus s0ep. Ucmounuxu snepeuu Connya u 36é30 (MC).

SnepHas sHepretuka. /leicmeus paouoaKkmueHwlX U3NYUEHUll HA JHCUBble OP2aHU3Mbl

(MC).
Jemoncmpayuu
1. CrieKTpsbl U3JIydeHHs U TOTJIOIIEHHUS.
2. CrieKTphel pa3au4HbIX Ia30B.

3. CrnexTp BoAopoa.



4. Habnronenue TpexoB B kamepe Buibcona.

5. PaboTa cuérunka HOHU3UPYIOUINX U3TyICHUI.

6. Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJIYKTOB.

@ponmanvusle 1a00pamopHvle padomul u OnbIMbL

1. HccnenoBanue TpeKOB: U3MEPEHHE PHEPTUM YACTULIBI 110 TOPMO3HOMY MYyTH (110
doTorpadusim) (2.1exkmponnas oemoncmpayus).

2. N3mepenue pagnoaktuBHOTO (OHA (271€KMPOHHAA OeMOHCIMPAUU).

IHoBTOpHUTEILHO-00001IAKOIIIUI MOLYIb

[loBTOpUTENBbHO-0000aOIIMK  MOAY/Ab IpEeAHAa3HaueH s CUCTEeMaTH3alud U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYECHUHT
BCEro Kypca (pu3mku.

[Ipy wW3ydeHHMH [aHHOTO MOJYNSl pealu3yloTCd U CHUCTEMaTHU3UPYIOTCS  BUJbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX PE3y/lIbTaTOB 00ydeHUs, (HOpMHUpYeTCs €CTECTBEHHO-HAay4dHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEJIOBAHUS SIBICHUNW MPUPOABI M TEXHUKH,
OBJIAJIECHUE YMEHMSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHSSI TOJTy4YE€HHbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHCJIe KaYECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHAIBHO JEATEIPHOCTHBIN XapaKTep MaHHOTO pas3liesia peaau3yeTcs 3a CYET
TOTO, YTO y4aIlllHecs BBIIOJHSIOT 3a/1aHusl, B KOTOPBIX UM Ipeasiaraercs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAaHUN paclo3HaBaTh WU HAy4YHO OOBICHATH (PU3MUECKHe
SIBJICHHSI B OKPY/KAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HH;

" JCIOJIB30BATh MOJI PYKOBOJICTBOM I€Aarora Hay4yHble METO/Ibl NCCIIEOBAHUS (PU3NUECKUX
SBJICHUH, B TOM YHUCJIE JUI IPOBEPKU TUIIOTE3 U MOJIy4EHUS TECOPETUIECKUX BBIBOJIOB;

* OOBACHATH C ONOPOM Ha JUAAKTUYECKUH Marepuan Imociie oOCYXKIEHHs C Ielarorom
Hay4Hbl€ OCHOBBI Han00JIe€ BaXKHbIX JOCTH)KEHUIH COBPEMEHHBIX TEXHOJIOTUH, HAallpuMep,
IIPAKTUYECKOTO HCIOJIB30BaHUS PA3IMYHBIX HCTOYHUMKOB DJHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxxpgas W3 TeM [NaHHOrO paszena BKIIOYAET HKCIEPUMEHTAIbHOE HCCIECIOBaHHE
o0o01maroiero xapakrepa Ha yCMOTpEHHE Iejarora ¥ npu ero nomouiu. Pasnen 3aBepuiaercs
IIPOBEAECHUEM JIUarHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA YUYEBHOI'O ITPEIMETA «®U3NKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUIA

B menom pesynbratel ocBoeHus oOydatonumucs ¢ 3[1P yae6HOro mpenmera «Du3nkay»
JOJKHBI COBIIAJATh C pe3ylibTaTaMU MPUMEPHON pabodeid mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUsI.

Haunbonee 3HaYMMBIMU SBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K OOYUECHHIO U 1[eJICHANPABICHHON MT03HABATEILHON e TEIHHOCTH;

YCTaHOBKA HAa OCMBICIICHHE JIMYHOTO OIbITa, HaOMIOIeHUN 3a (u3HuecKuMu
IKCIIEPUMEHTAMH;

YCTaHOBKA HA OCMBICIICHHE PE3yIbTaTOB HAOIIOACHUN 32 TPUPOJHBIMA M TEXHOTECHHBIMHU
SIBJICHUSIMU C TIO3ULIUNA (PU3UIECKUX 3aKOHOB;

CIIOCOOHOCTH OIIEHUBAThH MPOUCXOAIINE U3MEHEHHS U UX TIOCIEICTBUS; (OPMYIUPOBATH
Y OIICHUBATh PUCKH, (OPMHUPOBATH OIIBIT;

TIOBBIIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NEATEeNbHOCTh (MIpHU
COBMECTHOM BBITIOJITHEHUH JTA0OPATOPHBIX MPAKTHIECKUX padoT);

yMEHHUE pa3nudaTh y4eOHbIC CUTYAIlMH, B KOTOPBIX yuariuiics ¢ 3[1P MmoxeT neiicTBoBaTh
CaMOCTOSITEJIPHO, W CUTYyallMH, TJI€ CIEAyeT BOCIIOJBh30BATHCS CHpPaBOYHON WHMOpMaImen u
JIPYTUMH BCIIOMOTATEIBHBIMU CPEICTBAMH;

CIIOCOOHOCTh TIPHHUMATh PEIICHWE B JKU3HEHHOW CHUTyalluM Ha OCHOBE IepeHoca
MOJTYYCHHBIX B X0/1¢ 00y4eHUsT (PU3NYECKUX 3HAHUN B aKTyaJbHYIO CUTYAIIHIO;

CIOCOOHOCTh COONIIOAATh B TMOBCEIHEBHOW JKM3HHM TpaBHUJIa JIMYHOW O€30MacHOCTH Ha
OCHOBE OHUMaHUA (PU3UUECKUX SIBICHUN U 3HAHUS 3aKOHOB (PU3UKU;

YMEHHE KPUTUYECKH OLICHHWBATh MOJYUYEHHYIO OT cobeceqHrKa NHPOPMALIUIO, COOTHOCS
ee co 3HaHHuEeM (U3NYECKUX 3aKOHOB;

CIOCOOHOCTH MepeaTh CBOM COOOpakKeHMsI, YMO3aKIIOUCHUS TaK, YTOObI OBITh MTOHSATHIM
JIPYTUM YeJIOBEKOM;

a/IeKBaTHOCTb MOBEJCHUS 00y4YaIOUIerocss ¢ TOUKH 3pEHUsI OTTACHOCTH WM 0€3011aCHOCTH
Ui ce0sl UK JJ1s1 OKPY’KaIOIIUX;

yBa)XEHUE K TPYAY U pe3ylbTataM TPYAOBOU JESITeIbHOCTH;

yriayOiieHue MpeACcTaBlIeHUH O ILEeOCTHOM KapTHHE MHUpPAa Ha OCHOBE MPUOOPETEHHBIX
HOBBIX €CTE€CTBEHHOHAYYHbBIX 3HAHUH U MPAKTUYECKUX YMEHUI.

METAIIPEMETHBIE PE3YJIbTATBI

Osnaodenue yHusepcanbHvlMu yueOHbIMU ROZHABAM EJIbHBIMU OCUICIBUAMU:

BBISABIIATH HPUYMHBI U CICACTBHS MPOCTHIX (DU3HUYCCKUX SIBJICHHUI;

onpeneniath (hU3NYECKUE TOHATHUS, CO3/IaBaTh OOOOIIEHHs, YCTaHABIUBATh AHAJIOTHH,
KJIACCHU(HUITUPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUHU JUIS KIIacCHU(HKALIHH,
UCIIOJIBb3Ysl CIIPABOYHYIO0 HH(POPMAIIHIO U OMTUPASCh HA AITOPUTM YUeOHBIX JICHCTBUM;

yCTaHABIUBATh MPUYUHHO-CIEACTBEHHbIE CBSI3HM, CTPOUTH JIOTHUECKOE PACCYXKICHHE,
yMO3aKIioueHne (MHAYKTUBHOE, JEAyKTHBHOE, IO AaHaJOTMH) U JeNaTh BBIBOJABI TIOJ
PYKOBOJICTBOM II€JIarora;

UCKaTh WU OTOMpaTh HHPOpPMALMIO WJIM JaHHBIE W3 MCTOYHUKOB C YYETOM
MpeII0KEHHOM yueOHOM 3a/1aui U 3a/JaHHBIX KPUTEPHEB.

co37aBaTh, MPUMEHATh U MPEeOOpPa3OBbIBATh 3HAKU U CHUMBOJIBI, MOJEIH M CXEMBI IS
pelieHns yueOHbBIX U M03HABATEIbHBIX 33/1aY;

C TIOMOIIBIO TEIarora Wik CaMOCTOSITEIFHO MPOBOIUTH OTIBIT, HECIOKHBIN AKCIIEPUMEHT
M0 YCTaHOBIIEHUIO OCOOCHHOCTEN (PU3NIECKOT0 0OBEKTA WIIH SIBIICHUS;

peoOpa3oBbIBaThH HHGOPMAIUIO U3 OJTHOTO BUAA B APYTo# (TaONUIly B TEKCT U TIp.);



yCTaHaBIIMBaTh B3aMMOCBS3b (DU3UYECKHUX SIBJICHUN M MPOLIECCOB, UCHOIB3YS AITOPUTM
y4eOHBIX ICHCTBUI.

Osnaodenue ynusepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUICHEUAMU:

OCO3HAHHO HCII0JIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUHM C 33JaYeil KOMMYHHUKAIIUU
JUTSL BBIPQKEHUSI CBOMX MBICIIECH U MOTPEOHOCTEH JUIs TUTAHUPOBAHUS CBOCH JIEATEIbHOCTH;

OpPraHW30BBIBATh y4eOHOE B3aMMOJCKCTBHE B Tpymme (OnpeaensaTh oOImue Ielu,
pacnpenensiTh pojiu, 10roBapuBaThCs Apyr ¢ APYrom U T. 1.).

[EJICHAPABJICHHO HCIOJIb30BaTh MH(POPMAIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHH,
HEOOXOAMMBIE ISl PEIICHHUS YUeOHBIX U MPAKTHUECKUX QU3NIECKUX 3a/1a4;

OpPraHU30BbIBATH YYEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B MPOIIECCE 3aHATUN (PUZUKOU.

Osnaodenue yHueepcanbHvIMu Y4eOHbIMU PECYTAMUCHBIMU OCTICHGUAMU:

MMOHUMATh 1€ €CTECTBEHHOHAYYHOTO0 O0y4eHMsI, CTaBUTh U (POPMYIUPOBATH ISl Cce0st
HOBBIE 33J1a41 B yueOe U 03HaBATEIbHON AEITEIbHOCTH;

oOHapyxuBaTh W (OPMYJIHPOBATH YUYEOHYIO MPOOJIEMYy, ONPEACsATh IeNib Y4eOHOM
NeSITENIbHOCTH;

CaMOCTOSITEJIBHO WJIM C MOMOIIBI0 YUYMTENS IUIAHUPOBATh IYTH JOCTHKEHMS Lesield B
(bu3nyecKux SKCIepUMEHTaX, B TOM 4YHCIe albTepHATHUBHBIE, OCO3HAHHO BHIOMpaTh Hauboiee
s¢deKTUBHBIE CIOCOOBI pelIeHHs YUeOHBIX U T0O3HABATEIbHBIX 3a/1a4;

COOTHOCHUTh CBOM IMpaKTHYECKHE JCWCTBHS C IUIAHUPYEMBIMHU pPe3ylbTaTaMu,
OCYILIECTBIISITH KOHTPOJIb CBOEH AESITELHOCTH B MPOIIECcCe JOCTHKEHUSI pe3yabTaTa, ONpeaesaTh
CHOCOOBI JAEUCTBUN B paMKax MPEUIOKEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYaIUEN;

MPaBUJIBHOCTh  BBIMOJIHEHHS] JKCIEPUMEHTAIbHONW y4eOHOW 3ajauM, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEILEHNS;

BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHATHUS PEIICHUI U OCYILIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIbHON JESITEbHOCTH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalluy U MpeAJiaraTh IJIaH €€ U3MEHEHNS,

MpeBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUU y4eOHOH 3a1a4u;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJHUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATbBI

TpeOoBanusi K mNpeIMeTHBIM pe3yJbTaTaM OCBOEHHMSI Y4YeOHOro mnpeaMera
«Du3uka», pacnpeaejeHHble M0 rogaM 00y4eHust

Pe3ynbrarel mo rogam GopMynupyroTcs M0 MPUHIUITY JOOABICHHS HOBBIX PE3YJbTaTOB
OT roja K roay (pe3yapTaTbl OYEPETHOTO ToJla MO YMOJYAHUIO BKIIOYAIOT PE3YNbTaThl

MIPEIbIAYIINX JIET).

7 KJIIACC
IIpenmeTtHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTD Y
oOyyJaromuxcs yMeHH:

— OpHMEHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE: (puznueckue u
XUMUYECKHUE SIBIICHUS; HaONIONEHHE, SKCIEPUMEHT, MOJeNb, TUIOTEe3d; €JUHULIBI
(Gu3nYecKuX BEIMYMH; aTOM, MOJIEKYyJa, arperaTtHbleé COCTOSIHMS BeliecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE); MEXaHMUYECKOe JBHM)KEHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
NpSIMOJIMHENHOE), TPAaeKTOpUs, paBHOAEHCTBYIOIIAs cui, aAedopmarus (ympyras,
IUTACTUYECKas), HEBECOMOCTb, COOOIIAONIMECS COCYAbI, C ONOPOM Ha AWAAKTUYECKUN
MaTepua

— pasnuuarh sABIeHUA (IU(QY3Us; TEIUIOBOE JBI)KEHHE YaCTHUI] BELIECTBA; PaBHOMEPHOE
JBUKEHNE, HEPaBHOMEPHOE IBW)KCHME; WHEPLUS; B3aUMOJEHCTBUE TEI; pasHosecue
MBEPObIX Mmeil C 3aKPeNnIEHHOU OCblo 8pawjeHls; epeJada JaBIeHus TBEPIbIMU TeIaMHu,
KHUJIKOCTSIMA M Tra3aMH; atMocepHoe JaBlieHHe; IUIaBaHUE TeN; MpeBpalleHUs



MEXaHUYECKOHM 3HEPIruM) MO ONMCAHUIO X XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX  JaHHOE  (U3MYECKOe SBJICHHME, TIIOCIE  IPEIBAPUTEIHHOTO
0OCYKJICHHS C IEeJaroroM;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NUYECKUX SBICHUNA B OKPY)KAIOLIEM MHUDE, B
TOM dYHCIe (QU3NYCCKUE SBJICHHUS B TPUPOJE: TPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW W HEKHMBOW IPUPOJE; NEUCTBUE CHIIBI TPEHUS B IPUPOAEC U
TE€XHUKE; BJIMSHUE aTMOC(EpPHOro JaBJICHHUS Ha >KMBOW OpraHu3M; ILJJaBaHUE pbIO;
pplyaru B TeJ€ 4YeJOBEKa; IPU 3TOM IMEPEBOIUTH IMPAKTUUECKYIO 337ady B Yy4eOHYIO,
BBIJICISAT CYIIECTBEHHBIC CBOWCTBA/IIPU3HAKU (PH3MUECKUX SBJICHUH C MOMOIIBIO
[eaarora;

OTIMCBHIBATh M3YYEHHBIE CBOWCTBA TeN M (DPU3MYECKHE SBICHUS, UCHOJIB3Ysd (PU3UUECKUE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BPEMsl, IMyTb, CKOpPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, Cujla TPeHUs, JaBieHue (TBEPIOro
TeNa, )KUIKOCTH, ra3a), BRITAJKUBAIOLIAs CUJIa, MEXaHWYecKasi paboTa, MOIIIHOCTb, IJIEYO
CHJIBI, MOMEHT CHJIbI, KOO((GUIIUEHT MOJE3HOTO JEHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIIMATIbHAS HEPTHsI) C OMOPOM Ha CXEMY; MPHU ONHUCAHUHU PACKPBHIBATh (PU3NUECKUM
CMBICJT WCIIOJIb3YeMbIX BEIMYMH, WX O00O3HAUCHUS M €IUHUIIBI (PU3NYECKUX BEIHYUH,
Haxooums  Gopmynvl, ceAsvleaOwue OAHHYIO (QUUYECKVIO BelUYUHY C OpyeUuMu
BEIUYUHAMY, CMPOUMb 2PAQUKU UZVYEHHBIX 3ABUCUMOCIEN (QUIUYECKUX BelUYUH C
OIIOPOI HAa TUJAKTHYECKUM MaTepHalL;

XapaKTepU30BaTh CBOWMCTBA Tell, (U3NUYECKHE SIBJICHUS U MPOIECCHI, CIOJb3Ys MpaBuia
CJIOKEHHUS CU (BIOJIb OJHOM TIpsiMOi), 3akow I yka, 3axon Ilackans, 3axkon Apxumeoa,
npasuio pagHogecus pviuaza (610Ka), «3010mMoe npasuilo» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON »HEpruy; MpU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3anuUCcLIBAMb €20 MamemMamuyeckoe @vlpaxceHue Nnoo pPYKo8OOCMEOM neodazo2a ¢
o00cyacoenuem niana pabomol,;

00BACHATH (PU3MUECKUE SIBICHHUS, POLIECCHl M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPAaKTHUKO-OPHUEHTHPOBAHHOTO XapakTepa: MpU MOMOLIU Telarora BbISBIATH
MIPUYHUHHO-CIICJICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYEeCKUX IIaroB ¢
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBAa (PU3MUYECKHUX SIBJICHUH, (PU3NUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pelmath THUIOBBIE pacy€THbIE 3aJayd B lAelCTBME C OMNOpPOH Ha ajIropuTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO C MIEAaroroM, UCHOJIb3Ys 3aKOHBI U (POPMYIIbI,
CBsI3BIBAOIIME (PU3UYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUSA 334l 3alHChIBATh
KpaTKO€ YCJIOBHUE, MOJCTaBIATh (U3UYECKUE BEIUYUHBI B (POPMYNIBI U TMPOBOJIUTH
pacuéThl, HAXOIUTH CIPABOYHBIE JJaHHbIE, HEOOXOJUMBIE ISl pEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCT ONYYCHHOU (DU3MUECKON BEIUYHHBL;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIN (PU3NIECKHUX METOJIOB
MIOCJIE MIPEIBAPUTENLHOTO O0CYXACHHUS C MEAaroroM; Mpy MOMOIIY Melarora B ONMMCaHuU
WCCIIEIOBAHUS BBIJICNATH IPOBEpPsSEMOE MPEANoNoKeHHe (TUIMOTe3y), € OMOpod Ha
MUIAKTUYECKUA MaTepuain pa3jindaTh U HHTEPIPETHPOBATh IOIYYEHHBIH pe3yabTart,
HaXOJHUTh MOCTE OOCYXJCHUS C MEJaroroM OIMUOKU B XOJI€ OTbITA, JIENaTh BBIBOJBI 1O
€ro pe3ysbTaTam;

yMETh HAaXOJUTh C HUCHOJB30BaHUEM IU(MPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOmoeHNI0 (PU3NYecKUX SBICHUN WiM (U3UYECKUX CBOUCTB Tel: (GOpMyIHpOBaTh
IIpOBEpsieMbIe MPEAIOJIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEJUI0KEHHOT0 000pYA0BaHUS
C ONOpOM Ha CXeMy, 3alUChiBaTh XOJ OMNbITa W (GOPMYIUPOBATH BBIBOJABI O]
PYKOBOJICTBOM II€Jarora;

BBITIONTHATH TIPSIMBIE M3MEPEHUsSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI H
TEMIEPATyphl C WCIOJIb30BAHUEM AaHAIOTOBBIX M HHU(POBBIX MPUOOPOB C OMOPON Ha
QITOPUTM; 3alUCBHIBaTh TMOKa3aHUs NPHOOPOB C Yy4€TOM 3aJaHHON aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHUN;



MIPOBOJIUTH COBMECTHO C MEJAaroroM HCCIIEAOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKOM
BEJIMYMHBI OT JPYrodl C HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHHUH (3aBUCUMOCTH IIyTH
PaBHOMEPHO JIBUYKYLIETOCS TEJIa OT BPEMEHU JIBWKEHUS TEJIA; CUTbL MPEHUs CKOIbIHCEHUS
om eeca mena, xawecmea 00pabOOmMKU nogepxHocmel menl U He3A8UCUMOCMU CUTbL
MpeHusi om naowaou CONPUKOCHOBEHUS Mel,; CUTbL YRPY2OCU OM YOTUHEHUS NPYHCUHDL,
8LIMANKUBAIOWEL CUIbl OM 00bEMA NOZPYIHCEHHOU yYacmu mena U om NIOMHOCmU
HCUOKOCMU, €€ He3a8UCUMOCIU Om NIOMHOCMU mead, Om 2IYOUHbl, HA KOMOPYIO
NO2PYHCEHO MeNo, YCI08Ull NAAGAHUs e, YCI08UU pasHosecus pviuaza U 610K08); TOJ
PYKOBOJICTBOM TI€/larora y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOTO HCCIIEOBAHUS,
COOMpaTh YCTAaHOBKY M BBINIOJNHATH W3MEPEHUs, CIeaysd MpPeI0OKEHHOMY IUIaHY,
(bUKCHpPOBaTh PE3YNIbTAaThl TOJYYEHHOW 3aBHCUMOCTH (PU3MUECKUX BEIWYMH B BUJC
MPEI0KEHHBIX Ta0IHIl U IpaUKOB, AeaTh BBIBOBI [0 pe3yJbTaTaM HCCIEA0BaHMUS;
COOTHOCHUTh KOCBEHHbIE H3MEpeHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTh BELIECTBA
KUAKOCTU U TBEPAOTO Tena; CHUJla TPEHUS CKOJIBKEHHS; JIaBJIEHUE BO3/AyXa;
BBITAJIKMBAIOIIAs CUJIA, AEUCTBYIONIAs HA MOTPYKEHHOE B )KUIKOCTh TEJO; KOAPPUIIUEHT
MIOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), Ceays MPEAI0KEHHON MHCTPYKIUU; IIPU
BBINIOJIHEHUN U3MEpPEHUM TOJ pyKOBOJCTBOM I€Aarora cooupaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISATH 3HAUEHUE NCKOMOMN BEIMYUHBI

coOnrofaTh TMpaBWia TEXHUKH Oe30macHOCTHM mpu  pabotre ¢ 1abopaTOPHBIM
000pyn0BaHKEM TIOCTIE MPEABAPUTEIHLHOTO OOCYKIEHUS C IeIaroroM;

COTMOCTABJATh NPHUHLMIIBI JEHCTBUS MPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OApOMETp, pblyar, MOJABHKHBIM U
HETIOIBMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OTIOPOM Ha JUIAKTHYECKUN MaTepHa,
XapaKTepU30BaTh MPUHIIUIIBI ACWCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB
MOCJIe MPEIBAPUTENBHOTO OOCYKIEHHs C MEAaroroM ¢ OMopoi Ha MX OMHCAaHUS (B TOM
4yucle: MOAINIHUKY, YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUN IPECC, MAHOMETD,
BBICOTOMED, MOPILIHEBOM HACOC, APEOMETP), UCIIOIb3ys 3HAHUS O CBOMCTBAX (U3NYECKUX
SBJIEHUHN 1 HE0OX0AUMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTE TMpUMEpPhl / HaXOAUTh HMHPOpPMAIMI0 O WpHUMEpax MPAKTUYECKOTO
WCIIOJIb30BaHUs (PU3UYECKHX 3HAHMM B TIOBCEJHEBHOM JKM3HHM JJs 00OecredeHus
0e30MacHOCTH MpH OOpalleHHd C NpudopaMH U TEXHUYECKHMMH YCTpPOICTBamH,
COXPaHEHHUS 37I0POBbsI M COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBECHHS B OKpY)KaroIen
cpene;

OCYILIECTBIISITH C MOMOIIBIO Tiearora 0TOOp UCTOUHUKOB MHGOpMaIuu B cetu MHTepHET
B COOTBETCTBUH C 33JaHHBIM IOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMUXCS 3HAHUU U
MyTéM CpaBHEHHUS PA3JIMYHBIX UCTOYHUKOB BBLACTATH MH(OPMALIMIO, KOTOpas SBISAETCS
MIPOTUBOPEUUBOI HIIM MOXKET ObITh HEJJOCTOBEPHOIA;

WCIIOJIb30BAaTh MPU BBINOJHEHUU YYEOHBIX 3alaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3MYECKOTO COJEpKAHUs, CIIPABOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT; BIajeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAMK U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYI'YIO;

co3/laBaTh I0J1 PYKOBOJCTBOM Iefjarora ¢ OOCYXKJIEHHEeM IUIaHa paboThl KpaTKue
NIUCbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE 2—3 HCTOYHHMKOB HH(pOpMaIuu
(GU3MYecKoro coJep:KaHusi, B TOM YHCIE MyONMYHO JenaTh KpaTKUE COOOIIeHHs
O pe3ylbTaTax TIPOEKTOB MM Yy4eOHBIX HCCIIEOBAaHUI; MpU 3TOM TI'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM NOHATUMHBIA anmapar Kypca (U3HMKH, COINpPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTAIUEH;

IIPU BBINOJHEHUM YYEOHBIX NMPOEKTOB M HCCIEIOBAHUN IMOJ PYKOBOJACTBOM IleJarora
pacripeniesiaite 00S3aHHOCTH B TpYIIlEé B COOTBETCTBUHM C TOCTAaBJIEHHBIMHU 3a/lauaMu,
CIIEZIUTH 32 BBINOJIHEHUEM IUIaHa JIEHCTBHH, aleKBaTHO OI[EHUBATh COOCTBEHHBIN BKJIA B
JESTEIbHOCTh TPYIIIbI; BBICTPaWBAaTh KOMMYHUKAaTMBHOE B3aUMOJEHCTBHUE, YUYMTHIBAs
MHEHHUE OKPYKAIOLIUX.



8 KJIACC

[IpenmeTtHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh COPMHUPOBAHHOCTH Y

00yJaromuxcs yMEHHIA:

OpUEHTUPOBAThCSA B NOHATUAX M ONEpUpoBaTb MMM Ha 0a30BOM YpOBHE: macca U
pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTAJUIMYECKAE U aMOp(HBIEC Teja, HACHIIICHHBI M HEHACBHIIICHHBIA Tap,
BJIA)KHOCTb BO3AyXad, TCMIICpaTrypa, BHYTPCHHAA OSHCPIH:d, TEIIIOBOM JABUTI'aTCIIb,
JJIEMEHTApHBI  AJEKTPUYECKUI  3apsil, 9JIEKTPUYECKOE T[0J€, IPOBOAHUKU U
AUBJICKTPUKH, MOCTOSTHHBIHN E)J'ICKTpI/I'-ICCKI/II\/JI TOK, MAaruHuTHOC€ I10JIC;

pasnuyarh SBJICHMS IOCIE MNPEABAPUTEIBHOIO OOCYXKAEHHS C IEJaroroM (TErioBOe
paciiupeHue/ckatue, — TeIJlonepenadya,  TEIUIOBOE  pPaBHOBECHE,  CMauMBaHUE,
KalmUWJUIAPHBIC  ABJICHHA, MCIIApPCHHUE, KOHJACHCAIUA, IIJIABJICHUC, KpUCTAJLUIM3alus
(oTBepeBaHMe),  KWUMEHHE,  Terulonepenaya  (TEMJIONPOBOJAHOCTh,  KOHBEKIIUS,
U3IIy4yeHUe); dJEKTPU3alus TeJl, B3aMMOJECHCTBHE 3apsiioB, NEHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOC 3aMbIKaHUC, BSaHMOHGﬁCTBHe MarHuToB, I[CI\/JICTBI/IG MAargmTHOT'O IIOJIsA
Ha IMPOBOJHUK C TOKOM, DJICKTPOMAarHuTHas I/IHIIYKHI/ISI) M0 OMMCAHHIO NX XaPAKTCPHBIX
CBOICTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1‘-1601(06 SIBJICHUCE,
pacro3HaBaTh C IMOMOIIBIO T€Aarora MPOSIBICHUE W3YYEHHBIX (U3NYECKUX SBICHUN
B OKpYyXaromemM MHPE, B TOM YHCIIC q)HSquCKI/Ie ABJICHUSA B NPHUPOAC: TOBECPXHOCTHOC
HATsOKCHHUE W KAIMWJUJIAPHBIC SABJICHUA B MNPUPOJAC, KPUCTAJIBI B HNPHUPOAC, U3ITYUCHUC
Connua, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEf,
CHEra; JJICKTpUYECKUE SIBJICHUS B aTMocdepe, SJIEKTPUUECTBO >KMBBIX OPraHHU3MOB;
MarHuTHOE ToJie 3emMitH, Aper( MoFOCOB, POJIb MATHUTHOTO TOJIS IS )KU3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIICISTh
CYIIECTBEHHbIE CBOIMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJICTBOM Iiefarora ¢ oOCyXKIeHHEM IJaHa paboThl M3ydEHHbBIE
CBOMCTBA TeN U PU3NYECKHE SBJICHUS, UCTIOIb3ysd GU3NUECKUE BEIUYUHBI (TEMIIEpaTypa,
BHYTPEHHSISI DHEPrus, KOJHUYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTh BEIEeCTBa,
yleiabHas TeIJIoTa IUIaBJICHHUs, YelbHas TeIioTa MapooOpa3oBaHus, yAedbHas TeIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOW  MAIIMHBI,
OTHOCHUTEIIbHAs BJIIAXKHOCTh BO3/yXa, JIEKTPUUYECKUUN 3apsll, CUJIa TOKa, IEKTPUUYECKOE
HampsbKeHHe, COMPOTUBIICHUE TPOBOAHMKA, YACIBHOE COMPOTUBIICHUE BEIIECTBA, paboTa
Y MOUTHOCTH 3JIEKTPUYECKOTO TOKA); IIPH OMHCAHUU MPaBUIBLHO TPAKTOBAThH C MOMOIIBIO
nefgarora (pU3MYECKUl CMBICI HCIOJIB3YEeMbIX BEJIMYMUH, OOO3HAUEHUS M EIUMHHIIBI
(u3MYECKUX BEIWYHMH, HAXOIUTh (OPMYINBI, CBS3bIBAIOUINE [aHHYIO (DHU3HUECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH H3IYYECHHBIX 3aBHUCHMOCTEH
(bu3MYECKUX BEINYMH;

OTIPEeNIATh IOCJIe MPEABAPUTEIBHOTO OOCYXKIEHHS C TIE€AaroroM CBOMCTBA Tell,
¢buznueckue SBICHUS U MPOIECCHI, UCMOJb3yd OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKOM TEeOpUHM CTPOEHHUS BEIIEeCTBA, NPUHLHUI CYMNEPHO3UIMH TMoyiel (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTka LeMNH, 3aKoH
Lorcoyna—J/lenya, 3aKOH COXpPaHEHUs DHHEPrUM; IPH OSTOM HAXOJUTH CIIOBECHYIO
(GopMYyIMPOBKY 3aKOHa W €ro MaTeMaTHYeCKOe BBIPA)KEHUE C OMOpoi Ha LU(pPOBBIE
o0Opa3oBaTesibHbIE PECYPCHI;

COOTHOCHUTbH MOJI KOHTpOJIEM Hejnarora (pu3ndeckue Mpoliecchl U CBOWCTBA TeJd, B TOM
YHcie U B KOHTEKCTE CUTYalud MpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, MpH MOMOIIH
nejarora BBISIBIISITH MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsACHEHHE H3 12
JIOTMYECKUX INaroB C OMOpoil Ha 1-2 M3ydyeHHBIX CBOICTBAa (PU3MUECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelmaTh THUIOBBIE pacu€THbIE 3afayd B 1—2 JeWCTBUS € OMOpPOM Ha aAIrOPHUTM,
IPEIBAPUTENILHO Pa300paHHbIi COBMECTHO C MEAAaroroM, UCHOJb3ys 3aKOHBI U (POPMYIIBL,



CBA3BIBAIOIIUC (1)I/ISI/I‘ICCKI/I€ BCJIMYHHBI: HAa OCHOBC aHaJIn3a YCJIOBUS 3a/la4d 3allMCbIBATH
KpaTKOC€ YCJIOBHUC, BBIABIIATHL HCAOCTATOK JOAHHBIX IJId PCUHICHUA 3a/aydu, BBI6I/IpaTB
3aKOHBI U (POPMYJIBI, HEOOXOJUMBIE JJIsl €€ PEeLIeHHUs], TPOBOIUTH PACUETHI M CPABHUBATH
IMOJIYYCHHOC 3HAYCHHUC (1)14314%01(01?1 BCJINYHNHBI C U3BCCTHBIMU JaHHBIMH,

HUMETh IPEJICTaBICHUE O MpobIeMax, KOTOPbIE MOYKHO PELIMTh P MOMOLIU (PU3HUECKUX
METO/IOB IOCJI€ IPEIBAPUTENLHOIO OOCYXAEHMSI C IEJaroroM; HUCHOJb3ys OINKCAaHUE
HCCIICA0BaHMsA, BBIACIIATE IIPOBEPACMOC IPCAIIOJIOXKCHUC, OLCHUBATH IIPABUJIBHOCTDH
nopsaka rnmpoBCACHUA UCCICA0BAaHUSA, ACTIATh BLIBO/bI,

YMCTb HAXOAWUTH C HUCIIOJIb30BAHHUEM III/ICI)pOBI)IX O6paSOBaTCJII)HI)IX PECYPCOB OIBITHI 1O
HaOMroIeHUI0 (PU3MYECKUX SIBICHUH WM (U3UUECKUX CBOWCTB TeN (KamMWJUIIPHBIC
SIBJICHUS, 3aBUCHUMOCTBH JIABJICHHS BO3IyXa OT €ro 00bEMa, TeMIIepaTypbl, CKOPOCTH
mponecca OCTI)IBaHI/ISI/HanCBaHI/ISI npu HN3ITYYCHUU oT IBETa
M3JTYYaroIIeH/OTJIONIAIOIIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI
KUJIKOCTH U ILIOoIIaau eé MOBCPXHOCTHU, OJICKTpU3AlHUA TCI U B3aI/IMOI[€I\/'ICTBI/IC
OJICKTPUYCCKHUX 3apsa0B; BSaHMOHeﬁCTBHG IMOCTOAHHBIX MAr"HvuTOB, BHU3yaJlnM3alWsa
MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHuToOB, I[Gf/iCTBI/IfI MarduMTHOI'O ITOJIA Ha IMPOBOJHUK
C TOKOM, CBOMCTBA QJICKTpOMArHura, CBOMCTBA QJICKTpOABUTATEIA ITOCTOSAHHOTO TOKa)I
dbopmynupoBaTh  MPOBEPSEMBIE  MPEIOJIOKCHHUS, cobupaTth  YCTaHOBKY W3
MPEIOKEHHOTO O00OpYZOBaHUS C OMOPOM HAa CXEMy;, OMNHCHIBaTh XOJ ONbITa U
(dhopMynupoBaTh BHIBOIBI TIO]I PYKOBOJICTBOM I€JArora;

HUMCETH MMPEACTABIICHHA O U3MCPCHUU TEMIICPATYPHEI, OTHOCHUTEIHHOH BIAXKHOCTH BO3yXa,
CUJIBI TOKa, HAIPsOKCHUA C HCIOJIb30BAHUEM aHaJIOTOBBIX HpI/I60pOB U JaTYUKOB
(bmnqecxnx BCJIIMYWH, IIpW IMOMOIIM II€aarora CpaBHHUBATb PE3YyJIbTaTbl 1/13MepeH1/n71 C
y4€TOM 3aIaHHOU a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH COBMECTHO C IEJaroroM HCCeIOBaHWE 3aBUCUMOCTU OJHOW (puznueckoi
BEIMYMHBI OT JIPYTOH C MCIOJIb30BAaHHEM TNPSAMBIX H3MEpeHUil (3aBHCUMOCTD
COMPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJAM TOMEPEYHOro CEYeHHUs U
yIIeIbHOTO COMPOTUBIICHUS BEIIeCTBa MPOBOJHUKA; CHJBI TOKa, HIYLHIETO uepe3
MIPOBOJHHUK, OT HAINpPsDKEHUS Ha MPOBOJHHUKE; HCCIENOBAaHUE TOCIEIOBATEILHOTO U
MapajuieIbHOTO COEJIMHEHUN MPOBOJHHUKOB): IUIAHUPOBATh HCCIIEOBAaHHUE, COOMpATh
YCTAaHOBKY Y  BBINOJHATH HM3MEPEHHs] TOJl PYKOBOACTBOM IeJarora, ciemays
MPeII0KEHHOMY IUIaHy, (PUKCHPOBATh PE3Y/IbTAaThl MOJYYEHHOW 3aBUCHUMOCTH B BHJIE
TabNIuI U rpaduKoOB, JAeJaTh BBIBOJBI 110 pe3ybTaTaM HCCIIEOBAHUS MOCe 00CYKACHUS
C TMeIaroroM;

COOTHOCHUTh KOCBEHHBbIE H3MEpPEHHUS (PU3UYECKUX BEIMYUH (yAeJbHas TEIIOEMKOCTD
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTb 3JEKTPUUECKOTO TOKA): C
MOMOIIBI0  Telarora IJIaHUPOBaTh H3MEpPEHHUs, CcoOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYs MPeI0KEHHOW HHCTPYKIUHU, U BHIYUCIISATH 3HAYCHUE BETUYHHBI;
coOnroAaTh TMpaBWia TEXHUKH 0O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM TOCTE MPEABAPUTEIHHOTO OOCYKICHHS C TIeIaroroMm;

COMOCTABJIATh C TOMOIIBIO TMEAAarora MPUHIMIBI JEHCTBUS H3YYEHHBIX MPHOOPOB
Y TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMHUCAHHMS (B TOM UHKCIE: CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHa, aMIEPMETpP, BOIBTMETP, CUETUUK DIEKTPUUECKON
SHEPrUH, OJCKTPOOCBETHTENbHbIE MTPHUOOPHI, HATrpeBaTENbHBIE  JJIEKTPOMPHOOPHI
(mpuMepsl), DNEKTPUYECKHE MPEeIOXPaHUTENH; JIEKTPOMATHUT, AJIEKTPOJBHUIaTENb
MOCTOSIHHOTO TOKa), HCIOJIb3YS METOJUYECKHE MaTepHuaibl O CBOMCTBaX (DU3MUECKUX
SIBIICHUN ¥ HEOOXOAUMBIE (PU3NYEeCKHEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh [OCIIE MPEABAPUTENHHOTO OOCYXKAEHHS C TMeJaroroM TMpOCThIE
TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBbIE MPHOOPHI MO CXeMaM U CXEMaTUYHBIM
pucyHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, JABUTATEIb
BHYTPEHHETO CrOpaHMsl, DJIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI AJIEKTPUUECKUX



Lenel C IMOCiIeI0BaTeNbHbBIM U MAapajUIe]bHBIM COEAMHEHHUEM JJIEMEHTOB, COOTHOCS
yCJIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AJIEKTPUUYECKHX IIETICH;

OPUBOAUTH  MPHUMEPHI/HAXOAUTh  WHPOpPMALMIO O  TMpUMepax  MPaKTHYECKOTO
UCTONB30BaHUsl (U3NYECKUX 3HAHUKW B TIOBCEAHEBHOM JKM3HM Ui OOECTeUeHHS
0€30MacHOCTH IMpH OOpalleHuH C M[pudopaMM U TEXHUYECKMMM YCTpOICTBamH,
COXPAHEHHUS 37J0POBbs U COOJIIOJIEHUSI HOPM 3KOJOIMUECKOI0 MOBEACHUS B OKPYKaroIen
cpene;

OCYIIECTBIISITH C MOMOMIBIO TeAarora MOoMcK HHGOpMAu (U3UIECKOTO COIACPKAHUS
B ceTu MIHTEpHET, Ha OCHOBE UMEIOLUXCS 3HAHUUM U ITyTEM CpaBHEHUS JOMOJIHUTEIbHBIX
HCTOYHUKOB BBIIEIATH UHQOPMALIMIO, KOTOpask SBJISETCS NMPOTUBOPEUMBON WM MOXKET
OBITH HEJIOCTOBEPHOM;

HCII0JIb30BaTh MPU BBINOJIHEHWU Y4Y€OHBIX 33JaHMM OTOOpPaHHYIO NEAAroroM HAay4dyHO-
MONYJISIPHYIO JTUTEPATypy GU3NUECKOTO COAEPKAaHHUs, CIIPABOYHbIE MaTepUaJIbI, PECYPCHI
cetu VHTepHeT; BiajgeTb MNpUEMAMM KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nHpopMallu¥ W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYI'yIO C OINOpPON Ha alrOpuUT™M U
YTOYHSIOLIUE BOIIPOCHI ME€1arora;

co3/aBaTh MOJ] pPyKOBOJICTBOM Ile/iarora ¢ oOCYXJEHHUEM IJlaHa padOThl MHUCbMEHHbBIE U
KpaTKue YCTHbIE cooOuieHus, o0oOmasi MHGOpPMAIUI0 M3 HECKOJBKHUX HCTOYHHKOB
(u3NyUecKoro coJep)kaHus, B TOM UHCIE MyOIMYHO TPEJCTABIATH PE3YJAbTaThl
MIPOEKTHON MJIM MCCIIE0BATEIbCKOM AESITENbHOCTH; NMPU 3TOM I'PaMOTHO HCMOJIb30BaTh
W3YYCHHBI TOHSATUHHBIN anmapaT Kypca (U3HKH, COIMNPOBOXKAATh BBICTYIUICHHUE
MpEe3EHTalNEN;

IIPH BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEIOBAaHUM (U3NYECKHX MPOLIECCOB IMOJ
PYKOBOJCTBOM TI€Jarora paclnpeienartb OO0s3aHHOCTH B TIpyNIEe B COOTBETCTBUM C
IIOCTABJICHHBIMM  3aJa4aMH, CJICIUTh 3a BBIIIOJHEHHWEM IUIAaHA JCUCTBUH U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B JESITEIbHOCTb
TPYyNIBI; BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJEHUCTBHE, IPOSBISAS TOTOBHOCTB
paspeniath KOH(PIUKTHI.

9 KJIACC

[IpenmerHbie pe3yabTaThl Ha 0A30BOM YpOBHE JOJDKHBI OTpPakaTh CPOPMUPOBAHHOCTD Y

00yyaroumxcs yMEeHHIA:

OpUEHTHPOBAThCS B MOHATHSX W ONEpUpPOBaTh MMM Ha 0a30BOM YpOBHE: CHCTEMa
oTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYeCKOIo
nBUKeHHs, nedopManus (ynopyras, I[JaCTHUECKas), TPEHUE, YEHMPOCMpeMumenbHoe
YCKOpeHue, HEBECOMOCTb U TMEpEerpy3Ku; LEHTP TSHKECTH; aOCOJIOTHO TBEpIOE Telo,
LEHTP TSHKECTU TBEPAOTO Teja, paBHOBECHE; MEXaHUYECKHE KOJIeOaHHs U BOJIHBI, 3BYK,
nH(}Pa3BYK U YIbTPA3BYK; JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJHM30pPYKOCTb U JaJTbHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NOo2loweHus; anbda-,
OeTa- ¥ raMMa-u3JTy4eHHs], U30TOIIbI, siAepHas SDHEPreTUKa;

COOTHOCHTH SIBJICHUS TIOCTIE MPEBAPUTEIHLHOTO 00CYKIEHUS C TIEAaroroM (paBHOMEpPHOE
U HEpPaBHOMEPHOE MPSAMOJIMHEHHOE [IBUJKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TMaJeHHe TeJI, PaBHOMEPHOE JBW)KEHHE TIO0 OKPYKHOCTH,
B3aUMO/ICHCTBUE TeJl, PeaKTUBHOE JBMKEHHE, KoJe0aTenbHOE ABIKEHUE (3aTyXarolIne 1
BBIHYXJICHHbIE KOJeOaHusl), pPE30HAaHC, BOJHOBOE [BWKEHHE, OTpPaKCHHE 3BYKa,
MPSIMOJIMHENHOE PACHpOCTPAHEHUE, OTPAXEHUE M MPEJOMIICHHE CBETa, IIOJIHOE
BHYTpEHHEE OTpa)XKCHHE CBETa, pa3joKeHUe OeIoro cBeTa B CHEKTP M CIOXKEHUE
CHEKTpPaJIbHBIX  I[BETOB, JUCIEPCUS  CBETA, ECTECTBEHHAs  pPaJUOaKTUBHOCTb,
BO3HUKHOBEHME JIMHEMUYAaTOTO CIEKTpa H3JIy4EHHUs) MO ONMUCAHUIO HMX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUecKoe SBICHHE,
pacmo3HaBaTh C MOMOIIBIO TIEAArora MPOSIBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUN
B OKpy)XarolieM Mmupe (B ToM uucie (u3nueckue SIBICHHUS B MPHUPOJAE: NPUIUBBI H



OTJIMBBI, JBIKEeHHE IUIaHeT COJHEYHOW CHCTEMBbI, PEAKTUBHOE JIBIDKEHUE >KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB XUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI,
I[yHAaMH, X0, LBETa TeJ, ONTHYECKUE SIBJICHUS B INPHPOJIE, OUOJIIOTHYECKOE ICHCTBUE
BUJMIMOTO, YNbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIyYEHHH; €CTECTBEHHBIH
paIMOaKTUBHBIN (OH, KOCMHYECKHE JIY4d, DPATUOAKTHBHOC H3IYyYCHHE MPHUPOIHBIX
MUHEpAJIOB; JAECHCTBUE PAJUOAKTUBHBIX M3JIyUEHUN Ha OpPraHu3M 4YeJOBEKa), IPU 3TOM
M0JT PYKOBOJICTBOM II€Aarora rmepeBOAUTh MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA/MPU3HAKU (PU3UIECKUX SBICHUM;

OTHCBHIBATH TIOJ PYKOBOJACTBOM IleAarora ¢ oOCyXJeHHEeM IUIaHa paboThl M3ydeHHbBIE
CBOMCTBA Tel M (pU3MUYECKHE SBICHHSA, UCTIONB3YS (U3UUECKUE BEIUYHMHBI (CPEHHAS U
MTHOBEHHAsl CKOPOCTb TeJla P HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE, [TepeEMEIEHUE,
MyTh, YIJOBasi CKOPOCTh, CHJIa TPEHHS, CUJIa YHOPYIOCTH, CHJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO MaJieHus!, BEC TeJjla, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U
MOIIIHOCTh, TOTEHIMAIbHAs HHEpPrusl Teja, MOAHSITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAbHAS DHEPTrUsl CXKATOM MNPYKHUHBI, KHUHETHYECKas JHEPrus, IMOJIHAs
MEXaHHUYeCKasl PHEeprus, MepuoJ U 4actoTa KojaeOaHuM, JUIMHA BOJIHBI, FPOMKOCTb 3BYKa
U BBICOTAa TOHA, CKOPOCTh CBETAa, MOKA3aTeNb MPEIOMIICHUS Cpeibl); IPHU OMUCAHUH C
MOMOIIBI0  YYUTENs] MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCHOJIB3YEMbIX
BEJIMYMH, 0003HAYCHHS U €IUHUIBI (PU3UYECKUX BEIMYHMH, C OTMIOPOM HA METOJIUYECKHUX
MaTepuag HaxOAUTh (OpPMYNbl, CBS3bIBAIOIINE JaHHYIO (PU3UYECKYI0 BEIUYUHY C
IPYTUMU  BEITUYUHAMH, CTPOUTh TpadUKu WU3YYCHHBIX 3aBUCUMOCTEH (U3MUECKHUX
BEJINYWH;

XapaKTepU30BaTh IOCJE MPEIBAPUTEILHOTO OOCYKJIEHUSI C IeJaroroM CBOWCTBa Tell,
¢uznueckue SBIEHUS U TPOILECCHl, MCIONb3yd 3aKOH COXPAHEHUS JHEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPHUHLIMUI CYNEPHO3ULUU CHJI, MNPUHLHUI OTHOCUTEIBHOCTU
lanunes, 3axkonsl HpIOTOHA, 3aKOH COXpAaHEHWs HMMIYJIbCa, 3aKOHBI OTPAXKEHUA U
MPENIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsIOBOIO M MAaCCOBOIO YMCEIN IPH SACPHBIX
peakuusix; TpU O3TOM HAXOAWTh CIIOBECHYIO (OpPMYIMPOBKY 3aKoHa M  €ro
MaTeMaTH4eCKOe BhIpaXXEHHE C OTIOPO Ha LIU(poBbIe 00pa30BaTENIbHBIE PECYPCHI;
COOTHOCHUTH IOJI KOHTPOJIEM Iefaarora (pu3M4eckue MpoIEecchl U CBOMCTBA TEl, B TOM
YHUCJIE U B KOHTEKCTE CUTyallui MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIIATH IIPU
MOMOIIM TeJarora MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKHUX IIIaroB ¢ ONOpOH Ha 2—3 H3y4YEHHBIX CBOMCTBAa (PH3WUYECKUX SIBJICHHM,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelarb THUIOBBIE pacy€THbIE 3amauyu B 1—2 JEHCTBUA € ONOPOM Ha aJITOPUTM,
MIpPEeIBAPUTENILHO Pa300paHHBIA COBMECTHO C, UCHONB3Yysl 3aKOHBI U (HOPMYIIBI,
CBsI3BIBAOIIME (PU3UYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJaud 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTAIOIINE UM U30BITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI
u hopmyIbl, HEOOXOAUMBIE IJIsl PEIICHHUs, TPOBOAUTH PACUETHI U OI[EHUBATH C IIOMOIIIBIO
YUUTEINS PEATUCTUYHOCTD TIOJYYEHHOTO 3HAYEHUST (PU3NYECKOM BETUUYHHBI;

HMMETh MPEeJICTaBICHHE O MpobaemMax, KOTOPble MOKHO PEUIUTh MPU MOMOIIH (PU3UIECKUX
METO/IOB; MCIIOJIb3Ys ONMMCAHUE MCCIIEeI0BAHNUS, TIOCHIE MPEABAPUTEIBHOTO 00CYKICHHS C
ME€JaroroM BBIAENIATh IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATH MPABUIIBHOCTD MOPSIKA
MPOBEACHUS  UCCJIEAOBAHMS, J€NaTh BBIBOAbI, HWHTEPHPETUPOBATH  PE3YJbTAThI
HaOIIO/IECHUH U OTBITOB;

yMETh HaXOJUTh C HUCHOJB30BaHUEM IU(MPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOMOICHNIO0 (PU3UYECKHUX SIBICHUNM WM (PU3NYECKHX CBOWCTB Tell (M3yde€HHE BTOPOTO
3akoHa HpBIOTOHA, 3aKOHAa COXpaHEHHsI DHEPTHU; 3aBUCHUMOCTh IepHoja KoieOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl I'py3a U >KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJbIX KoJeOaHui; MpsSMOIUHEHHOe pacIpOCTpaHEHUE CBETa, Pa3JioKEeHHE
0esoro cBeTa B CHEKTP; U3yuYeHHE CBOMCTB M300pakeHUs! B IUNIOCKOM 3epKajie U CBOWCTB
M300pakeHus MpeaMeTa B COOMparolei JIMH3e; HaOM0JeHUE CIUIONIHBIX M JTMHEeHYaThIX



CIIEKTPOB U3IYYCHHSI): CAMOCTOSATEIHHO COOMpPATh YCTAHOBKY W3 M30BITOYHOTO Habopa
00Opy/lIOBaHUs C OMOPOW HAa CXEMYy; OIKUCHIBATH XOJI OMbBITA M €ro Pe3yJIbTaThl,
(hopMyITHpOBaTh BHIBOIBI TIO]] PYKOBOJICTBOM II€arora;
MPOBOJUTH MPU HEOOXOJAMMOCTH CEpPUI0 MPSMBIX H3MEPCHHM, OMpeAeiiss CpenHee
3HAUCHUE W3MEPSEMOM BEIWYUHBI ((YOKYCHOe paccmosnue cobupaowei JTUuH3bl),
000CHOBBIBAThH BBIOOP CIIOCOOA H3MEPEHUS/U3MEPUTEIILHOTO TIPHUOOpa;
MIPOBOJIUTH COBMECTHO C TIEIarOrOM HMCCIICIOBAHHUE 3aBUCUMOCTEH (PU3NICCKUX BEIIMYUH
C UCTIOJIB30BAaHUEM TMPSMBIX HU3MEPCHHH (3aBHCHUMOCTH IIyTH OT BPEMEHH TIIPH
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadallbHOM CKOpPOCTH; TMepuoja KoJieOaHu
MaTeMaTHYeCKOr0 MasTHUKA OT JTMHBI HUTH, 3aBHCHMOCTH YIJla OTPAKCHUS CBETA OT
yria TajcHHUs W yria MPSJIOMJICHHS OT yIyia TaJACHHS): IOCIe OOCYKIEHUS IO
PYKOBOJICTBOM  Te[larora  IUIAHUPOBATh  WCCICIOBaHWE, COOMpaTh  yCTAaHOBKY,
(buKCcHpOBaTh PE3yAbTATHl IMOJYUYCHHOW 3aBUCUMOCTH (DU3MYECKHX BEIIMYUH B BUJIC
TAOJUI] ¥ TPAPUKOB, JIEIATh BEIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHMS;
COOTHOCHTh KOCBEHHBIC H3MEpEHUs (DHU3NYECKUX BEIWYMH (CPEIHSS CKOPOCTh W
YCKOpEHUE Tella MPH PABHOYCKOPSHHOM JIBMKEHHH, YCKOPEHHE CBOOOHOTO ITaJCHWUS,
KECTKOCTh TPYKHUHBI, KOIPPUIIUSHT TPEHHSI CKOJBKCHHS, MEXaHW4eckas paboTa
Y MOIITHOCTh, 4YacTOTa W TIEPHOJ] KOJICOAHWA MAaTeMaTHYeCKOrO0 W MPYKUHHOTO
MAasITHUKOB, ONITHYECKas CUja COOMPArONICH JIMH3BI, PAAHOAKTUBHBIN (DOH): C TIOMOIIIBIO
mejarora IJIAaHUPOBATh W3MEPEHHs; COOMpPATh ASKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJTHATh M3MEPEHUs, CIeAys MPeIIOKEHHOW HWHCTPYKIIMH, BBIYHACIATH 3HAYCHHE
BEJIMYHMHBI ¥ aHAJIM3UPOBAThH IMOJTYICHHBIC PE3YNIbTAThl ¢ YI4ETOM 3a/IaHHOM TIOTPEITHOCTH
U3MEPEHUN;
coOmoaTh TpaBWia TEXHUKH O€30MacHOCTH mpu paboTe ¢  Ja00paTOPHBIM
00opynoBaHKEM TOCTIE MPEABAPUTEIHLHOTO OOCYKIEHUS C IeIaroroM;
COTMOCTABJIATh C TOMOIIBIO IEarora OCHOBHBIE MPU3HAKH M3YYEHHBIX (PUINUYECKUX
MoJieNieli: MaTepHralibHasi TOuKa, aOCOJIIOTHO TBEPIOE TENI0, TOYCUHbIN UCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, [UIaHEeTapHas MoJelb aTOMa, HyKJIIOHHAas MOJENb aTOMHOTO sijipa ¢
OTIOPO¥ HAa METOAMYECKUE MaTepUabl;
XapaKTepU30BaTh IOCIE MPEABAPUTEIBHOIO OOCYXKAEHUS C MEeAaroroM IMPHHIIMIIBI
NEUCTBUS U3Y4EHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMIOPOI HA UX ONMUCAHUS (B
TOM 4YHCJIE: CIUAOMETP, JATYUKU MOJI0KEHHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIO0T,
OUYKH, Tepuckom, ¢oToanmapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKOIN, J03UMETD,
kaMmepa BunbcoHa), ncrnoiib3ys 1iudpoBble 00pa3oBaTeIbHbIE PECYPCHI;
HCII0JIb30BAaTh 0] PyKOBOJICTBOM I€JJarora CXeMbl U CXeMaTUYHbIE PUCYHKU U3yUEHHBIX
TEXHUYECKUX YCTPOUCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOLECCOB
IpU peUIeHNH Y4eOHO-TIPAKTUYECKUX 3a]ad; ONTHYECKHE CXEMbl Ui TOCTPOCHUS
M300pakeHUi B IJIOCKOM 3epKalie M cOOUparomiei TuH3e;
MPUBOJUTh  MPUMEPBI/HAXOAUTh  HHGOpPMALMIO O  MpPUMEpax  MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3UYECKHX 3HAHMM B TIOBCEJHEBHOW JKM3HH JJs 00ecredyeHUs
0€30MacHOCTH TMpH OOpalleHHd C MpudopaMu U TEXHUYECKHMMH YCTpPOICTBaMH,
COXpPaHEHHUS 37I0POBbS U COOJIIO/ICHUSI HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKPYKaroIen
cpene;
OCYILIECTBIISATh TMOJ] PYKOBOACTBOM TMejmarora moOHWCK uWHGOpManuu (GU3NIECKOTO
colepkanus B cetu HTepHET, caMOCTOATEeNhbHO (GOPMYIHPYs MOUCKOBBIA 3ampoc,
HaxXOJUTh IYyTH OIpEAeTCHHs] JOCTOBEPHOCTH TMOJIy4YeHHON HH(OpMalMu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

— WCIOJIb30BaTh TMpPH  BBITIOJIHEHUH Y4eOHBIX 3allaHUi  OTOOpaHHYIO

neaaroroM HaydHO-TNIONYIISIPHYIO JIMTCPATYPY q)HBI/II-ICCKOFO COACpIKaHud, CIIPABOYHBIC

Marepuajbl, pCCypChl CCTHU I/IHTCpHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TCKCTA,



npeoOpa3oBaHus WH(POPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTyI0 C ONOpPOH Ha
QITOPUTM MU YTOYHSIOLIME BOIPOCH IIEAarora; co31aBarhb I10J PyKOBOJICTBOM IIEAArora ¢
oOCyKJeHHeM TIulaHa paboThl TMHCBMEHHBIE ¥ YCTHBIE COOOIIEHUS Ha OCHOBE
nHpOpMAIIMM W3 HECKOJIbKHX HMCTOYHUKOB (H3UYECKOTO COACP)KaHUs, ITyOIUIHO
MIPEJICTABIATh PE3YNbTAThl IPOEKTHOM WM UCCIIEI0BATENbCKOM NEATEIbHOCTH; IPU 3TOM
IPaMOTHO KCII0JIb30BATh N3YYEHHBIN MOHATUIHBIN alnapar u3y4aeMoro paszena Gpu3nKu

U CONPOBOXJAaTh BBICTYIUICHHE Mpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuu

CBEpPCTHHUKOB.
Paznen Tema Komnnuectso B ToM umncie B ToM umncie
4acoB 7a00paTOPHBIX | KOHTPOJIBHBIX
pabot pabot
7 kaacce
1. Benenune ®usuka u puznyeckue 4 1 -
METO/IbI U3yUEHUS IPUPOIBI
2. |[lepBoHayanbHBIE CBEIEHUS O 5 1
CTPOCHHH BEIIECTBA
3.  |B3aumMopeiicTBUE Tel 21 4 2
4. JlaBiieHME TBEPIBIX TEJ, )KUIAKOCTEN U 20 2
ra3zoB
5. |PaboTa ¥ MOIIHOCTh. DHEPrust 14 1 0
6. |Pesepm 4 0 1
HToro 68 8 5
8 kiace
1. TeroBbie ABICHUS 12 1 1
2. [N3MeHeHue arperaTHbIX COCTOSIHUI 11 1 1
BEIECTBA
3. [DJIeKTpUYECKHE SBJICHUS 27 5 1
5. [DNEeKTpOMarHUTHBIC SBJICHUS 7 1 0
6. |CBeTOBBIC SBJIICHUS 7 0 0
7. [IloBTOpeHue 0 1
8. |Pezepn 1
Htoro 68 8 4
9 kJaacc
1. [3aKoHBI B3aMMOJCHCTBUS U JBUKCHHUS 35 2 2
Tes
2. [MexaHu4yecKue KoJIeOaHHs ¥ BOJTHBI 15 1
3.  [21meKTpOMarHUTHOE MOJe 25 2
4. |Ctpoenue aTomMa ¥ aTOMHOTO S1pa. 14 2
crionp30BaHNe SHEPIUU ATOMHBIX
sA71eD
5. [Crpoenue u »Bosrouns Beenennoi 8 0 0
Peseps 5 0 0
HUroro 102 7 5
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