T'ocynapcTBeHHOe O101:KeTHOE 001Ie00pa3oBaTeIbHOE yupexxaenue Camapckoii od1acTu
ruMHasus ropogaa Coi3paHu ropojackoro okpyra Coizpans Camapckoii odaacTu

Paccmotpena IIpoBepena YTBepxkacHa
Ha 3aceflaHuH Kadeapsl 3amMecTuTeNb AUPEKTOpa 0 [Tpuka3z Ne 5-o1
e

P L AHEH 22.11.2024 1. Tupextopa

HPCKT
I1 o 1
poroxon Ne_1__ Tumkuaa O.U.
C.I1.fImonoBa

or 22.11.2024 1.

3aBenyromnuit kadenpoit

Manemruna E. A.

C=RU, O=I'BOY rumHa3sun4 r. Cbi3paHu,
CN=Amonoea CeTnaHa NeTpoBHa,
E=so_gymn_szr@samara.edu.ru
00a150cf7983d585ch

‘l ‘\ 2025-01-27 20:45:00

AnantTupoBaHHasi pado4yasi mporpamMma
yueOHoOro npeaMera «@u3znka

nJist o0yuarommxcs 7-9 Kiaccon

2024



HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabouasi mporpamma 1o ydeOHomy mnpeamery «DHU3UKay SBISETCS
YacThIO0 aJanTHPOBAHHOM 00pa30BaTENIFHOW MPOTPaMMbl OCHOBHOTO 0O0IIero o00pa3oBaHUs
oOyJaromuxcs ¢ 331ep>KKOH IICUXUYECKOTO Pa3BUTHU.

AnantupoBaHHas pabouas mporpamma 1o npeamery «®dusuka» Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUsI COCTAaBJICHA Ha OCHOBE TPEOOBAaHWII K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNLHON MporpaMMbl OCHOBHOTO obOmiero odpaszoBanus, ®I'OC mis mereit ¢ OB3 u
yuebnoro mwiana [ BOY rumuasuu r. Cr3paHu.

Bapuant nanHo# aganTupoBaHHOW MPOTpaMMBI TIpeoiaraer, yto ooyqatoutuiics ¢ 3[1P
moJry4aeT oOpa3oBaHKe, MOTHOCTHIO COOTBETCTBYIOIIEE IO UTOTOBBIM JAOCTHKEHHSIM K MOMEHTY
3aBepIICHUsT OO0y4YeHHs O0Opa30BaHUI0 OOYYAIONIUXCS, HE HWMEIONIMX OTPAaHUYEHUU TIO
BO3MOJKHOCTSIM 3/I0POBBSI, B T€ K€ CPOKH OOyUCHHSI.

[Ipn opranuzamuu y4eOHOTO TMpoliecca HEOOXOIUMO YUYUTBIBATh CHELH(PHUUECKHE
obOpazoBarenbHbIe TOTpeOHOCTH 00yyatontuxcs ¢ 311P:
® Opra”m3anys mporecca 00y4eHus C yueToM crienu(pukn yCBOSHHsI 3HAHWH, YMEHHI U HABBIKOB
oOyuatouumucs ¢ 3[IP ¢ yuetom Temmna y4eOHOW palbOTHI («IOLIArOBOMY IpPEIbSBICHUU
MaTepuasia, JO3MPOBAHHOW TIOMOIIM B3pPOCIOrO, HCIOJIB30BAHUN CIICIUAIBHBIX METOJIOB,
MIPUEMOB M CPEJICTB, CIOCOOCTBYIOIIMX Kak oOOLIeMy pa3BUTHIO OOydaroumierocs, Tak U
KOMTICHCAIIUH WHIUBHIyaTbHBIX HEIOCTATKOB Pa3BUTHS);
® yUeT aKTyaJbHBIX ¥ TMOTEHIHATBHBIX II03HABATEIBHBIX BO3MOXHOCTEH, oOecreueHune
WHIMBHIYAIEHOTO TeMITa OOYYeHHsS W TIPOJBIKCHHS B 00pa30BaTEIIbHOM IPOCTPAHCTBE IS
pasHbIX KaTeropui ooydaroniuxcs ¢ 3I1P;

. MOCTOSIHHBIM ~ (MOIIAroBbI)  MOHUTOPHUHT  PE3YJbTaTUBHOCTH  OOpa3oBaHHMs |
c(OpPMUPOBAHHOCTH  COLMAIBHON KOMIIETEHIIMM OOYy4YaroIlMuXcsl, YPOBHA W JAMHAMHKHU
MCUX0(U3UUECKOTO Pa3BUTHS;

® [IOCTOSIHHOE CTHMYJIMPOBaHHE MMO3HABAaTEIbHONW aKTUBHOCTH, MOOYXKIEHHE MHTEpeca K cede,
OKPYKaIOIIEMY MPEMETHOMY U COIIMAIbBHOMY MUPY;

® MIOCTOSIHHAsI TIOMOINb B OCMBICJICHMHM M PaCHIMPEHUH KOHTEKCTa yCBaWBAa€MbIX 3HAHUH, B
3aKpEIJICHUH U COBEPIICHCTBOBAHUN OCBOCHHBIX YMEHUI;

e crienMagbHOE O0yUYEHHE «IIepeHOCY» C(HOPMHUPOBAHHBIX 3HAHUNA U YMEHUU B HOBBIE CUTYyallUU
B3aUMO/ICHCTBUS C JIEHCTBUTENHLHOCTDIO;

® pa3BUTHE M OTPabOTKa CPEICTB KOMMYHHUKAIUU, MPUEMOB KOHCTPYKTUBHOTO OOIIEHUS U
B3aUMO/ICHCTBUS (C YWIEHAMU CEMbHU, CO CBEPCTHUKAMHU, C B3POCIBbIMU ), JOPMUPOBAHUE HABBIKOB
COILIMANILHO 0JI00PsSIeMOT0 MOBEICHUSI.

OO0mas xapaktepucTuka y4eOHOro npeamera «®usuka»

VYueOublit peaMer «DPu3uKa» SBJIICTCS CHUCTEMOO0Opa3yIOIIUM TUIS
€CTECTBEHHOHAYYHBIX IPEIMETOB, IMOCKOJbKY (HU3UYECKHE 3aKOHbI MHUPO3JaHUs SIBISIOTCS
OCHOBOI1 cofiepaHus KypCOB XUMUU, OUONIOTHH, Teorpaduu u actpoHoMuu. Dusnka BOOpyKaet
oOyyaromuxcs Hay4HbIM METOJIOM MO3HAHHUS, MIO3BOJISIFOLIUM I10JTy4aTh 0ObEKTUBHBIE 3HAHUS 00
OKPYKaIOILIEM MUDE.

[Ipenmer MakcUMallbHO HampaBieH Ha (OPMHMPOBAHME HHTEpeca K HPUPOAHOMY H
COLIMAIBHOMY MHPY, COBEpIICHCTBOBAHNE TO3HABATENILHON JiesTeabHOCTH oOydatomuxcs ¢ 3[1P
32 CYeT OBJIAZICHUS MBICIUTENbHBIMU OIEpallMsIMU CPaBHEHUs, OO0OOIIEHUs, pa3BUTHE
CIOCOOHOCTH apryMEHTHUpPOBaTh CBOE MHEHHE, (pOpMHpOBaHHE BO3MOXKHOCTEH COBMECTHOM
JESITEILHOCTH.



Nzyuenne pusnku cocoOCTByeT pa3Butuio y odyvaromnuxcs ¢ 3[1P npoctpancTBeHHOTO
BOOOpaxeHus:, (PYHKIMOHAIBHOW T'pPaMOTHOCTH, YMEHHUS BOCHPUHUMATh M KPUTHUYECKH
aHATM3UPOBATh MH(OPMAIINIO, TIPEACTABICHHYIO B Pa3IMYHBIX (opMax. 3HAUUMOCTh MpeaMeTa
JUI pa3BUTHS KU3HEHHOW KOMIIETCHIMH OOYy4aromMXCs 3aKII0YacTCs B YCBOCHHUH OCHOBBI
¢u3nvecKux 3HAHWHA, HEOOXOIUMBIX JUIS TIOBCEJAHEBHOW JKW3HM; HABBIKOB 370POBOTO M
0e30macHOTO JUIsI YelloOBeKa W OKPYXKaWIIeH ero cpeiasl oOpasa >KW3HM; (OPMHPOBAHUU
9KOJIOTHYECKOU KYJIbTYpHI.

[Iporpamma oTpakaer conepkanue oOydeHus: npeamery «Du3mka» ¢ yudeToM OCOOBbIX
oOpa3oBaTeNbHBIX TOTpeOHOCTeH oOyuatrommxcs ¢ 3I[IP. OpnageHne MaHHBIM Yy4eOHBIM
IIPEIMETOM IPECTABISET ONPEAEIEHHYIO TPYAHOCTh i oOyuatomuxces ¢ 3IIP. Oto cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENILHONW JESITeIbHOCTH, NEPUOJNYECKUMHU KOJICOAHUSIMU BHUMAHWS,
MaJbIM OO0BEMOM TIaMATH, HEJOCTAaTOYHOCTHIO OOIEero 3amaca 3HAHWH, MOHMKEHHBIM
M03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHSI.

Jlig mpeooneHus TpPyAHOCTEN B M3ydyeHuu yueOHoro npeaMera «Pusnka» HeoOXxoauma
ajanranus obbeMa M XapakTepa Y4eOHOTO MaTepuana K I103HaBaTEIbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuu oOydaroluxcsd, Y4eT HX OCOOCHHOCTEH pa3BUTHS: UCHOJIb30BaHUE
QITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXIPEAMETHBIX CBSI3€H, IMOCTENEHHOE YCIOXKHEHHE
M3y4aeMoro MaTepuana.

JlanHasi mporpaMMa KOHKPETH3HPYET COJIep>KaHue MPEAMETHBIX TEM B COOTBETCTBUU C
TpeOoBaHUAMU 00pa30BaTENBLHOTO CTaHAAPTA, PEKOMEHIYEMYIO MOCIEA0BATEILHOCTD U3yUEHUS
pa3nenoB (PU3UKU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOTUKU y4eOHOTO
rpolecca, BO3PACTHBIX U ICHUXOJOTHYeckuX ocoOeHHocTel obOydaromuxcst ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusl, OMPEaeIsieT MUHUMAJIBHBIA HA0OP OIBITOB, JIEMOHCTpAIUH,
MIPOBOJIMMBIX YUUTENIEM B Kilacce, 1a00paTOPHBIX paboT, BBIMOIHAEMBIX 00YUarOIIUMHUCS.

Metoandeckoil OCHOBOWM H3ydeHUs Kypca «Du3uKa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs SBISETCA CHUCTEMHO-IESTENbHOCTHBIN MOAX0J, OOeCHeurBaIOMUN JIOCTHKEHUE
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB MOCPEICTBOM
OpraHu3alii aKTUBHOM TMO3HABATEIHHOU NIEATENBHOCTH OO0YYarOMIMXCS, YTO OUYE€Hb BAKHO IpPU
obyuenun aereit ¢ 3[1P, st KOTOPBIX XapaKTepHO CHUIYKEHHE MTO3HABATEIIbHONW aKTUBHOCTH.

esn v 3agaun u3yyeHust yueOHoOro npeamera «Pu3uka

Obwue yenu w3ydyeHus ydeOHoOro mnpenmera «Du3nka» IMpeAcTaBiIeHbl B paboueit
IIpOrpaMMe OCHOBHOT'O 00I1Iero 00pa3oBaHusl.

OcHOBHOU 1eNbl0 OOyUeHUs JAeTel ¢ 3aJep>KKOU MCUXUYECKOTO Pa3BUTHUS HA JaHHOM
npeaMeTe SBISETCS: TMOBBINICHHE COLUMANbHON ajanTanuu JeTed uepe3 MpHUMEHEHHue
(buznyecKux 3HAaHUM HA MTPAKTHKE.

Jns obyuarommxcs ¢ 3I[IP, Tak e, kKak W Ui HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaMBAIONIMX OCHOBHYIO 00pa30BaTeNbHYI0 MpOrpamMmy, JIOMHUHHUpYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKUE yeu, KaK:

. OCBOCHHE 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS MPUPOIbl U POPMHUPOBAHUE HA STOU
OCHOBE IPEJICTaBICHUN 0 PU3NIECKON KapTUHE MUPA;
. OBJIaJICHHE YMEHUSMHU MPOBOJAUTH HAOIIONEHUS MPUPOIHBIX SBICHHM, OMUCHIBATH U

00001maTh pe3yIbTaThl HAOIIOACHUH, UCIIONB30BaTh MPOCThIE U3MEPUTEIbHbIE PUOOPHI
UL U3ydeHUs (PU3MUYECKUX SBIEHUH; MpPEICTaBIATh pPE3yJabTaThl HaOMIONEHUM Win
U3MEPEHUH ¢ MOMOIIBI0 TabNuL, rpaUKOB U BBIABIATH HAa 3TOM OCHOBE AMITMPUUYECKHUE
3aBHCUMOCTH; MPUMEHATHh IIOJIydeHHblEe 3HAHMSA JUId OOBSCHEHUS PAa3HOOOPA3HBIX
MIPUPOJHBIX SBJIEHUM M IPOLECCOB, NMPUHLMIIOB IEHCTBUS BaXKHEMIIUX TEXHUUYECKUX
YCTPOWCTB, Ul peleHns (PU3NYecKHx 3a/1ay;

. pa3BUTHE TIO3HABAaTEJIIbHBIX HHTEPECOB, HMHTEIJICKTYaJbHBIX M  TBOPYECKHX
CMOCOOHOCTEH, CaMOCTOSATENILHOCTH B NPUOOPETEHWH HOBBIX 3HAHWH, MPU pEIICHUH
¢u3nyeckux 3a7ad M BBIIOJHEHWH  OKCHEPUMEHTAJBHBIX  HCCIENOBAaHUUA  C
UCIOJIb30BaHUEM HH(OPMALMOHHBIX TEXHOJIOTHH;



. BOCIHTAHUE YOSKICHHOCTH B BO3MOXXHOCTH IIO3HAHMA 3aKOHOB MPHUPOABI, B
HEOOXOIMMOCTH PAa3yMHOTO HCHOJIb30BAaHMS JOCTH)KCHUH HAyKM M TEXHOJIOTUH JUIs
JaTbHEHUIero pPa3BUTUSL YEJOBEYECKOTO OOILIECTBa, YBAXKEHHS K TBOpLAM HAayKH H
TEXHHUKH; OTHOIICHHUS K (PU3UKE KaK K JIEMEHTY OOIIEUEIOBEUECKOM KYIbTYPHI;

. WCIOJIb30BaHUE TMOJYYECHHBIX 3HAHUNW M YMEHHH Il PEHICHUs MPAKTHUYECKUX 3aaad
IIOBCEJIHEBHOM KU3HHU, oOOecreyeHus Oe30MacCHOCTH CBOEHW JKHU3HM, pPallMOHAJIbHOIO
MIPUPOJIOTIOIB30BAHUS U OXPaHbl OKPYKAIOILIEH CPEIbL.

JlocTrkeHue 3TuX Lene 00ecredrnBaeTCs peuIeHUEM CIEeYIOINX 3a0ay.

. 3HaKOMCTBO oOydJarommxcst ¢ 3[1P ¢ meromamu wccienoBaHusi OOBEKTOB U SIBJICHUU
MIPUPOJIBI;

. nproOpeTeHne 3HAaHUK 0 MEXaHMUECKUX, TEIUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX
SBIICHUAX, (PU3MUECKUX BEIMUMHAX, XapaKTEPU3YIOIINUX STH SBICHHUS;

. ¢dbopMupoBaHHE yMEHHWI HaOMIONaTh TPUPOIHBIC SBICHUS W BBHITONHATH OTIBITHI,
nabopartopHble pabdOThl M SKCIIEPUMEHTAJIbHBIE MCCIEIOBAaHUS C HUCIOJIb30BaHHEM
M3MEPUTENBHBIX MPHUOOPOB, IIMPOKO MPUMEHSEMBIX B TIPAKTHUECKON )KU3HU;

. OBIIQJICHUE TAKUMH TOHSATHSAMH, KaK MPUPOJAHOE  SIBICHHE, OMITUPHYECKU
YCTaHOBIIEHHBIH (akT, mpobdieMa, TUINOTe3a, TEOPETHUECKUH BBIBON, pE3YIbTAT
JKCIIEPUMEHTAIIBHOM ITPOBEPKH;

. MOHMMaHWE OTJIUYMN HAyYHBIX JaHHBIX OT HEMPOBEPEHHOW MH(OpMAIHH, IEHHOCTH
HAYKH JJI51 YAOBJIETBOPEHUS OBITOBBIX, TIPOU3BOACTBEHHBIX U KYJIBTYPHBIX TIOTPEOHOCTEH
YeJl0BeKa.

OcobennocTu 0T0Opa M aanTanuu y4eOHOro MaTepuasa no puzuke

OcHoBolt 00y4yenust obydaromuxcs ¢ 3[1P Ha mpenmMeTax ecTeCTBEHHOHAYYHOI'O IUKJIa
SBIISIETCST Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpaIuii (aHaiu3, CHHTE3, CpaBHEHHE,
000011IeHIE) Ha OCHOBE BBHITIOJTHEHHS PA3BHBAIONIUX YIPAKHEHUH, (GOPMHPOBAHHE MPUEMOB
YMCTBEHHOM palOOThl: aHAIM3 MCXOJHBIX JAaHHBIX, IUIAHWPOBAHHWE MaTepuaia, OCYIIECTBICHUE
MOATAITHOTO M MTOTOBOTO CaMOKOHTPOJIS, a TAaK)K€ OCYIIECTBISETCS JIMKBUAALMS NMPOOETIOB B
3HAHMSX, 3aKpelyieHWe W3Y4eHHOTo Marepuaina, oTpaboTka alropuTMOB, TOBTOPEHHUE
npoiaenHoro. bosbioe 3HaYeHUE MPHUIAETCS YMEHUIO paccKka3aTh O BBITIOJIHEHHOW paboTe ¢
MIPaBUJIbHBIM YIOTPEOJIEHHUEM COOTBETCTBYIOUIEH TEPMHUHOJIOTHH U COOIIOJCHUEM JOTHMUECKUX
cBs3eil B manaraemMoMm matepuainie. Jlns oOydarommxcs 3IIP Ha ypoBHE OCHOBHOTO 00IIErO
o0pa3oBaHUsl MO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIA YPOBEHb Pa3BUTHS
OTJIENbHBIX TICUXUYECKUX IMPOLECCOB (BOCIPUSATHS, BHHUMAaHUS, MaMSITH, MbILIUICHUSA),
CHIDKCHHBII YpOBEHb HHTEUIEKTYaJIbHOTO Pa3BUTHUS, HU3KUHM YPOBEHb BBITIOJHEHUS y4eOHBIX
3aJlaHuii, HU3Kasg ycnemHocTs oOyueHus. Ilostromy mnpu wusydenun Qusuku TpelOyercs
L[eJIeHANpaBJICHHOE HWHTEIUIeKTyalbHoe pa3Butue ooOydaromuxcs ¢ 3I[IP, oTBewaromee wux
0COOEHHOCTSIM W BO3MOXKHOCTSIM. YueT ocobeHHocTel obOydaromuxcs ¢ 3IIP TpeOyer, 4ToObI
MIpU U3y4EeHUH HOBOTO MarepHalia 00s3aTeNbHO MPOUCXOIUIO MHOTOKPATHOE €r0 TOBTOPEHUE;
paciiupeHHOe PAacCMOTPEHHE TEM M BOIPOCOB, PACKPBIBAIOIIMX CBSI3b (U3UKH C KU3HBIO;
aKTyalu3alys MePBUYHOTO )KMU3HEHHOTO OTbITa 00Yy4arOIIUXCs.

YcBoeHHe MporpaMMHOro MaTtepuaia Mo (U3HMKE BBHI3BIBACT OOJbIIME 3aTPYIHEHUS Y
obyuatomuxca ¢ 3P, moatomy Teopus uszydaercs 0e3 BBIBOJOB CIOXKHBIX (opmyn. 3aaayw,
TpeOyloIIre NPUMEHEHHUs CIOKHBIX MaTeMaTUYEeCKHX BBIYHCICHUN U (popmyn, B 0COOEHHOCTU
TakUX TeM, Kak «MexaHndeckoe IBIKEHUE», «ApXuMenoBa cuia», «MexaHndeckass YHEpPTHs»,
«ONeKTpUYecKre SBICHUSI», «NEKTPOMArHUTHbIE SBJICHUS», PEIIAalOTCA B KIAcce C MOMOIIBIO
YUUTEIS.

Oco0oe BHUMaHUe MPU U3YYCHUH Kypca PU3UKU YIEeNsIeTcs MOCTaHOBKE M OpraHU3aI[uu
AKCMEPUMEHTA, a TAK)Ke MPOBEICHUIO (TPEUMYIIIECTBEHHO HA KaKJOM YpOKe) KPaTKOBPEMEHHBIX
JeMOHCTpaluii (BO3MOKHO C UCHOJIb30BAHUEM 3JIEKTPOHHOM JeMOoHCTpaluu). HekoTopbie TeMbl
00s3aTeNBHO JIOJDKHBI BKIIIOYATh OMOPHBIE JIA0OPATOPHBIE paOOThI, KOTOPHIE Pa3BUBAIOT YMECHHE
MOJIb30BAaThCsS MPOCTEUITMMH TPUOOpaMU, aHATU3UPOBATH TMOJYYCHHBIE JaHHbIE. B CBs3U C



0COOEHHOCTSIMH TOBEACHUS M jesaTenbHOCTH oOydvaromuxcs ¢ 3[IP  (pacTopMoOXeHHOCTD,
HEOPraHU30BaHHOCTh) MPEAYCMOTPEH CTPOXKAMIIWKM KOHTPOJb 3a COOJIIOJIGHUEM TPABUII
TEXHUKH 0€3011aCHOCTH NPHU MPOBEICHUH JTA00PATOPHBIX U MPAKTUYECKUX PabOT.

Bonpmoe BHuUManue mnpu u3ydeHuH Qusuku moapoctkamu c 3IIP oOpamaercs Ha
OBJIaZICHWE MMH NPAKTUYECKUMU YMEHHUSMHU M HaBbIKaMH. lIpemycMaTpuBaeTcsi yMEHBIICHUE
o0beMa TEOPETUYECKUX CBEACHUH, BKIIIOYCHHE OTACIBHBIX TEM WM HENbIX pa3ieiioB B
MaTepuasibl I O030pHOTO, O3HAKOMHTEIFHOTO WJIM  (PaKyIbTaTHBHOTO  HM3y4EHHUSI.
[Ipennaraercst yMmeHbIIeHHE OOBEMa MAaTEMATUYECKUX BBIYMCICHUNH 3a CYET YBEIUYCHUS
Ka4eCTBEHHOTO OTHMCAHUS SBJICHUN U TPOIIECCOB.

JlocTaTrouHOE KOJMYECTBO BPEMEHU OTBOJIUTCS Ha PACCMOTPEHHE TEM M BOIPOCOB,
PaCKpBIBAIOIINX CBSI3b (DM3UKH C JKU3HBIO, C TEMH SBICHUSIMH, HAONIOJCHHUSIMH, KOTOPHIC
XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuMaabHO HCIIONIB3YIOTCS MEXKIPEIMETHBIC CBSI3M C TaKMMH JUCIHUIUIMHAMH, KaK
reorpadus, Xumusa, Owuojorus, T.K. oOydarommecs ¢ 3[IP o0coOeHHO HyXIalTCSI B
MPETOTHECEHUH OJHOTO M TOTO JK€ YYEeOHOTO Marepuana B Pa3IMYHBIX acleKkTaxX, B €ro
BapbHPOBAHWU, B HEOJHOKPATHOM IOBTOPEHHWH U 3aKPEIUICHHUH TIOJYYEHHBIX 3HAaHUH U
MpakTHdeckux yMeHui. [103BoIsist paccMaTpuBaTh OJMH U TOT K€ y4eOHBIA MaTepuan ¢ pa3HbIX
TOYEK 3PEHHS, MEKIPEIMETHBIE CBS3M CIOCOOCTBYIOT €ro Jy4IlIeMy OCMBICIEHHIO, Ooee
MIPOYHOMY 3aKPETUICHUIO MOJTyYCHHBIX 3HAHUH U TIPAKTHYECKUX YMEHUI.

Buablt  gesiteaibHoctH  oOyuawmuxces ¢ 3[IP, oOyciioBjieHHbIE  0COOBIMH
o0pa3oBaTeJIbHBIMM MOTPEOHOCTSIMH M 00ecneYynBalOle OCMbBICJIEHHOE OCBOEHHE
coJiep:KaHuM oOpa3oBaHus o npeamery «Dusuka»

Tematnueckas U TEPMHUHOJOTHYECKAS JIEKCUKA TI0 Kypcy ¢usuku cootBeTcTByeT AOOII
000.

Conepxanne BHIOB jedTenbHOCTH oOywatomuxcsi ¢ 3P Ha ypokax dusuku
ompenensieTcss WX O0COOBIMH  00pa3oBaTeNbHBIMH  MOTpPEOHOCTAMH. [loMuMO  IHPOKO
ucnonbzyemMbix B AOOIT OOO o0mux s BceX 0OyYarommXxcss BUIOB JICIATEIBHOCTH CIEAyeT
YCHJIUTh BUJIBI IEATENBHOCTH, crielu(UyHbIe UIsi JTaHHOW KaTeropuu AeTel, oOecreurBaome
OCMBICIICHHOE OCBOEHHE COJepkaHUs OOpa30BaHUS IO NPEIMETY: YCUJICHHE MpPEeAMETHO-
MPAKTUYECKOW JESATENBHOCTH C aKTUBU3allMEW CEHCOPHBIX CHUCTEM; OCBOCHHE Marepuana ¢
OIOPOl  HAa  aNrOpUTM; «IIOUIArOBOCTH» B  HM3YYEHHHM MaTepHala; MCIOJIb30BaHUE
JOTIOTHUTEIBHON BU3YaJIbHOM OMOPHI (CXeMbl, IAa0JIO0HbI, OMIOPHBIE TAOJNHUIIbI); pEYEBOM OTUET O
MpoLecce U pe3yibTare AesITeIbHOCTH; BBIIIOJHEHHE CIEIMATbHBIX 3aJaHHi, 00ecreunBarOIINX
KOPPEKIHIO PEryasiuu yueOHO-II03HABATEIbHON JIESITENbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbTaTa.

s oOyuatomuxcs ¢ 3I1IP cyiiecTBeHHBIM SIBISIFOTCSL TPUEMBbI paObOThI € JIEKCUYECKUM
MarepuaioMm 1o npeamety. IIpoBoautcs crenuanbHas paboTa MO BBEACHUIO B aKTHBHBIN
CJIOBaph OOYYAIOIINXCA COOTBETCTBYIOIIEH TepMUHONIOTHU. M3ydaeMble TEPMUHBI BBOJSATCS Ha
MOJINCEHCOPHOM OCHOBE, o00s3aTenbHa BU3yallbHAasg TMOJACPKKA, AITOPUTMBI  pabOThI C
OIpe/IeJICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaJIM3alUd TEPMUHOJIOTUH.

B cBs3u ¢ ocobbiMu 00pazoBaTeNbHBIME MOTpeOHOCTIMU oOydaromuxcs ¢ 3P, npu
TUTAHUPOBAHUM PAaOOTh yUEHUKA HA YPOKE CIEAYEeT MPUIEP>KUBATHCS CIEIYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh AITOPUTM OTBETA; pa3peliarh MOJIb30BATHCS
IJIAHOM, COCTABJICHHBIM MPH TOJrOTOBKE JOMAIIHEro 3a/JaHus; JaBaTh OOJbIIE BpPEMEHU
TOTOBUTHCSI K OTBETY Yy JOCKH; pa3peliaTh AejaTh MPEeABAPUTEIbHBIE 3allUCH, IMOJIb30BATHCS
HarJITHBIMH MTOCOOUSMHU.

2. Tlo BO3MOXKHOCTH 33/1aBaTh OOYYAIOIIMMCS HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpPBbIE€ MOMOTYT UM MOCIEA0BATENBHO U3JI0KUTh MaTepHall.

3. Cucremaryecku TMpOBEPATh YCBOCHHE MaTepHalia MO TeMaM YpPOKOB, s
CBOEBPEMEHHOTO OOHApYKEHUs TPOOEIIOB B MPOIIEAIIEM MaTepHare.



4. B mnpoimecce M3ydyeHHs HOBOIO MaTepualla BHUMAaHUE YYEHHUKOB oOOpaliaercs Ha
HamOoJee CIIOXKHBIC paslenbl u3ydaemou Tembl. HeoOxomumo damie oOpamarbcss K HUM C
BONPOCAaMH, BBICHSIOIIMMHU TMOHMMAaHUE Y4€OHOTO MarepHaja, CTUMYJIHpPOBATh BOMPOCHI NPH
3aTPyIHEHUAX B YCBOCHUHM HOBOI'O MaTepHaa.

Mecrto yueOHOro npeamera «@u3zuka» B yueOHOM IVIaHe

B cootBercTBUM ¢ Denepa’dbHBIM TOCYIapCTBEHHBIM O00pa30BaTEeNbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero o0pazoBaHust yueOHbIN mpeameT «PU3uKa» BXOAUT B IPEAMETHYIO 00JacTh
«EctecTBeHHBIE HAyKW» M SBISIETCS 00s3aTeNbHBIM it u3ydeHus. ConepkaHue ydeOHOTO
npeamera «®dusuka», mpeacTaBIeHHOe B paboueit mporpamme, coorBerctByer @I'OC OO0,
OCHOBHOHM 00pa3zoBaTEIbHON MpOrpaMMe OCHOBHOTO 0OIIero oOpa3oBaHUSs, aganTHPOBAHHOMN
OCHOBHOM 00pa3oBaTeIbHONW MpPOrpaMMe OCHOBHOTO OOIIEro 0oOpa3oBaHUs OOYYaIOIIUXCS C
3aIepKKOU IICUXUYECKOTO Pa3BUTHSL.

COHAEPXAHME YYEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Pa3nen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKOLIEro MUpa

®usnka — Hayka o npupoje. ABneHus npupoasl. PU3NUYECKUE SBICHUS: MEXaHUUYECKHE,
TEIIOBBIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BeTUYUHBL M3mepeHue (u3M4ecKux BeNMWuuH. MexayHapoaHas CHUCTeMa
€IMHULL

Kak ¢u3uka u gpyrue ecrecTBeHHbIC HAYKH U3Yy4atoT IPUPOY.

IIpenmer u metoabl GpU3MKH.

,Zlemoucmpauuul
1. MexaHnnyeckue, TerIoBble, SJEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.
2. Ouznyeckue npUOOpPHl M Mpolleaypa MNPsIMBIX H3MEPEHH aHaJOroBBIM U

U(GPOBBIM TPUOOPOM.
3. Omnpenenenue MOrpemHOCTH SKCIIEPUMEHTA.
Dponmanvhsle 1abopamopuvle padomuvl Ui I1eKMPOHHAA OEMOHCMPAYUSL.
1.Omnpenenenue LeHbl AeIeHHUs] U3MEPUTEIBHOTO MPHOOpPa (MCHOJIB3YS TEXHOJIOTUYECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenue pa3MepoB MaJIbIX TEJl.

Pasznen 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHUM BellecTBA

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pazmepsl. J|BUXKEHUE YacTHI] BEIIECTBa.
CBsi3b CKOpPOCTH JABIKEHHS YacTUI[ ¢ Temreparypoidl. bpoyHoBckoe nBmxeHue, auddysus.
Bszaumooeticmsue wacmuy eewecmea. npumsdicenue u OmmaiKueaHue.

ArperaTtHble COCTOSIHHMSI BEIICCTBA. CMPOEHUe 2a308, JcuoKocmel u meepovix
(Kpucmannudeckux) men. Bzaumocesaze medcdy ceolicmeamu 8eujecms 6 pasHblX aAcpecamHblx
COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobeHHoCmu azpe2amHblx COCMOAHUL
8000L.

Zlemomcmpamm2

1. Habmtonenue 6poyHOBCKOTO BHYKEHUSI.

! Bee Jlemorctparnmn 1 JIaGopaTopHbIe paGoThI, IPEICTABICHHBIC B CONCPKAHIH, TOMYCKACTCS (MOXKHO)
MIPOBOJTUTD, UCIIONB3Y: HH()OPMAITOHHEIC U IIEKTPOHHBIE TeXHOIOrHH (I pOBEIe 00pa30oBaTENbHBIC PECYPCHI).
2 3j1ech ¥ Jaee PHBOIMTCS PACIINPEHHBIN TIePEUeHb Tab0PATOPHBIX PAGOT H OMBITOB, H3 KOTOPOrO YUHTEIb
JieTIaeT BEIOOP TI0 CBOEMY YCMOTPEHHIO.



2. Hab6monenue muddysumn.

@ponmanvusle 1a00pamopHvle padomul u OnvIMbL

1. Ornenka AuaMerpa aToMa METOJIOM PSIIOB (C UCIOJIb30BaHUEeM (oTorpaduii).

2. OnbITHI M0 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUSI Ta30B.

3.0mbIThl IO OOHAPYKEHUIO JCUCTBHSI CHUIJT MOJICKYJISIPHOTO TPUTSKCHHUSI (21eKMPOHHAA
oemoHcmpayus).

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue Te

Mexanuveckoe aBuxeHue. PaBHOMepHOoe M HepaBHOMepHOe ABMkeHHE. CKOpOCTb.
Cpeonss ckopocmov npu HepasHoOMepHOM 08udiceHuu. PacuéT myTH U BpeMEeHU JBUKEHUS.

SIBnenue uHepuuu. Bzaumoodelicmeue men Kak NPULUHA USMEHEHUSI CKOPOCTNU OBUNCEHUSL
men. Macca kax mepa umnepmuocmu mena. IlnotHocts BemectBa. (C6:a3b naomuocmu ¢
KOUYEeCmeoM MOIeKYI 8 eOuHuye 00béma eeujecmasa.

Cuna xak xapakTepucTuka B3aumojeiictBusi ten. Cura ynpyzocmu u 3akoH ['yka.
Hsmepenue cunvt ¢ nomowwio ounamomempa. SIBleHue TATOTEHUS U cuna Tsokectu. Cuna
msrcecmu Ha opyeux niaanemax (MC). Bec Tena. HeBecomocTs. ClioxeHUEe CHJI, HaNpaBIE€HHBIX
no oaHoil mpsimoi. PaBHoneicTBytomas cun. Cuna mpenus. Tpenue ckonvoicenus u mpenue
noxos. Tpenue 6 npupooe u mexruxe (MC).

Jemoncmpayuu
Halnronenne MexaHM4eCKOTO JBMKEHUS Tea.

N3mepenune ckopocTr MPSMOJTMHEHHOTO IBHKCHHUS.
HaGnronenue siBieHUsI HHEPIIAH.

Ha6nronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJl.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEN.

CroxxeHue cuil, HalpaBJICHHBIX MO OJJHOW MPSIMOA.

7. leMOHCTpanys CUjibl YIPYrOoCTH Ha Pa3InYHbIX MaTepHUaax.
Dponmanvhsie 1abopamopHble padomsl U ONbLIMbL,

N3mepenue macchl Tena Ha phluaHbIX BECaX.

N3mepenue oO0nEMa Tena.

Omnpenenenre MIOTHOCTH TBEPIOTO TeENA.

I'pagyupoBanue NpyXUHbI U U3MEPEHUE CUIJT JUHAMOMETPOM.
OnbIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTshkeHus (aedopmanun) npyxuHbI
OT MPHJIOKEHHOM CUJIBL.

6. OnbIThI, NEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHMSI CKOJBKEHHsI OT Beca
TeJa U XapakTepa COMPHUKACAIOIINXCS TTIOBEPXHOCTEH.

oakrwnE

aogrwnPE

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U Ta30B

Hasnenne. Cnocobwi ymenvulenus u ysenuueHus oasienus. /lagnenue eaza. 3asucumocms
oasnenusi e2aza om 00véma, memnepamypel. Illepedaua OaeneHus meéPOLIMU MeENAMU,
arcuokocmamu u eazamu. 3axon Ilackans. [Ineemamuueckue mawiuHvl. 3aBUCUMOCTD JTaBICHUS
KHUJIKOCTH OT Tiyounsl. Coobwarowuecs cocyowl. I uopasnuueckue mexaHusmoi.

Atmocdepa 3emnn u armochepHoe naBieHHe. [Ipuuunsl cyuecmeosanusi 8030VUIHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepnozo Oasnenus. 3asucumocms
ammocghepnozo Oagnenus om evicomvl HaA0 YpoeHem mops. Ilpubopvl 01 usmepenus
ammocghepHo2o dasnenus.

Heticmsue ocuokocmu u 2aza Ha NOSPYHCEHHOe 8 HuUX meno. BrlTankuBaroas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

emoncmpayuu

1. 3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEpaTyphI.
2. [lepenava naBiIeHUS KUIKOCTHIO U Ta30M.

3. CooOmaromuecst COCy/Ipl.

4 I'mppaBnuueckuii mpecc.



o. [IposiBienue aericTBUs aTMOC(EPHOTO TABICHHMSL.

6. 3aBHCHMOCTh BBITAIKHBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHOW YacTH Tena U
IJIOTHOCTHU KUJKOCTH.

7. PaBeHCTBO BBITATKUBAIONIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue IuiaBaHus TeJ: IUIABAHUE WIIM TOTPYXKEHUE TEI B 3aBUCUMOCTH OT

COOTHOIIEHUS TIIOTHOCTEHN TeJa U KUIKOCTH.
@Dponmanvusle 1a00pamoprvle padomul u ONbIMbL

1. OrmpezienieHre BBITATKUBAIONIEH CUJIBI, IEUCTBYIOIIEH HA TENO, MOTPYXKEHHOE B
KUJIKOCTb.
2. OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BHITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIICH

Ha TCJIO0 B XHAKOCTH, OT 00BéMa HOFp}DKéHHOﬁ B XKHAKOCTb YaCTH TCjJIa MU OT IIJIOTHOCTHU
KUIKOCTH.

Pa3nen 5. PaGora u MomHoCTh. JHEprus

Mexannyeckasi pabota. MOLIHOCTb.

IIpocTele MeXaHU3MBIL: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTb. [Ipasuno pagHosgecus
pviuaza. Ilpumenenue npasuna pagrosecus pviuaza K ONIOKY. «3010moe npagunioy Mexanuku.
KIIJ mpoctbix MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexannyeckass dHeprus. Kunmemuueckasa u nomenyuanvHas suepeus. Illpespawenue
00HO020 8UOA MEXAHUYECKOU dHep2uu 6 Opy2oll. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Jemoncmpayuu

1. [TpuMepsI MPOCTHIX MEXaHU3MOB.

2. N3amepenne KIIJl HaKIIOHHOW ITIOCKOCTH (2/1eKMPOHHAA 0eMOHCMPAUUL).

3. N3yuenne 3akoHa COXpaHEHHs] MEXAHWYECKOW JHEPTUU  (I71eKMPOHHAA
demoncmpayus).

DponmanvHoie 1ad6opamopu blegpaﬁom bl U onvimol”
1. HccnenoBanue ycinoBuid paBHOBECHS pbluara.

8 KJIACC

Pa3zpen 6. TensioBble sIBJICHUS

OcHogHble NONOJICEHUsT MONEKYIAPHO-KUHEMUYeCKOl Meopul CMmpoeHUus. 6ewecmsa.
Macca u pasmepvr amomos u monexynr. Onvlmol, NOOMEEPHCOAOUUE OCHOBHBIE NOJIONCEHUS
MONEKYISPHO-KUHEMUYECKOU meopuu.

Moaenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSIHHM BelecTBa. Kpucmaniuueckue
u amoppuvie mena. OOvsCHeHUEe CBOUCME 24308, HCUOKOCMel U MEEPObIX mell HA OCHOBe
NONOMNCEHULl  MONEKYIAPHO-KuHemuyeckot meopuu. CMadyuBaHUE U KANULIAPHbIE SI6IEHUSL.
Tennosoe pacwupenue u cocamue.

Temmneparypa. Ces13b memnepamypuvl co CKOPOCHbIO MENI08020 OBUNCEHUS YACMUY,.

BuytpenHnsiss sHeprus. Cnocobvl uzmeHeHus 6HYMpeHHel 3Hepeuu: menionepeoaid u
cosepuienue pabomol. Buovl menionepedauu: menionpo8oOHOCHb, KOHBEKYUS, U3LYYEHUe.

KomnuectBo TemioTel. Yoervnas mennoémxocme sewecmea. Tennoobmen u meniogoe
pasHosecue. YpasneHue menioso2o bananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX —6ewecms. YoerbHas menioma
nnasnenus. Ilapoobpazosanue u konoencayus. Hcnapenue (MC). Kunenne. Yoenvnas menioma



napoobpazoeanus. 3asUCUMOCMb MeMnepamypsbl KUNEHUs Om ammoc@epHo2o O0asieHusl.
Braosicnocmyo 6030yxa.

DHeprus TOIUBA. YOoenbHas menioma c2opanus.

Ipunyuner pabomuvr mennosvix oeucameneu. KIIJ] mennosoco Oeucamens. Tennogvie
osueamenu u 3awuma okpysicaowei cpedst (MC).

3axon coxpanenus u npespawjeHusi 3Hepauu 8 menaogvix npoyeccax (MC).

Jemoncmpayuu

1. Habnronenne OpoyHOBCKOTO JBMKEHHUSL.

2. Hab6monenue muddysumn.

3. HaGnronenue siBneHnit cMauMBaHUs M KalWJUISIPHBIX SBICHUI.

4, HaGnronenue TenioBoro pacuiupeHus Te.

o. N3Mmenenne naBicHWs Ta3a TpU HM3MEHCHHMH O0bEMAa W HArpeBaHUU WITU
OXJIAKJCHUH.

6. [IpaBuna u3mepeHus TeMmeparypsl.

1. Buael Tenonepenayu.

8. OxmaxxieHue Py COBEPIIEHUU PabOTHI.

9. HarpeBanue nipu coBepiiieHnr paboThl BHEITHUMU CHJIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

11. HaOmronenue Kumeuus.

12. HaGnronenue mocTossHCTBA TeMIIEpaTyphl MPH TIIABICHHH.

13. Moenu TeIUIOBEIX ABUTATEIIEN.

Dponmanvusle 1a60pamopHvle padomol U Onvimbsl

1. OmpITBIl  TI0  OOHAPY)KEHUIO JCUCTBUS CHJI  MOJIEKYJISIPHOTO  TPUTSHKEHUS
(271eKmponHnan 0emoncmpayus).

2. OMBITHI IO BBIPANTABAHUIO KPHUCTAUIOB IOBAPEHHOM COJIM WIIH caxapa.

3. OnpITHl IO HAONIOEHUIO TEIUIOBOTO PACIIMPEHHs Ta30B, KHUAKOCTEH U TBEPIBIX
TeN.

4. Onpenenenne KoJWYecTBa TEIUIOTHl MPH  CMEIIMBAHMM  BOJBI  Pa3HOMU
TEeMIIepaTyphbl.

5. OnbITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTh JIaBIIEHHs BO3/AyXa OT ero o0béma u
HarpeBaHus WIH OXJIaKICHHUSI.

6. HabGnmionenne  u3MeHeHuss BHYTPEHHEM SHEprum Tela B pe3yibTare
Terionepeiayu U paboThl BHEUTHUX CHIL

7. HccnenoBanue siBieHUs TEIiooOMeHa IMPH CMEIIMBAHMU XOJIOJHOM U ropsyeit
BO/IBL

8. HccnenoBanue npoiiecca ucnapeHusl.

9. Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Pa3znen 7. DiiekTpuyeckne 1 MAarHuTHbIE SIBJICHUSI

Onexmpuzayus men. JIa poja 3neKTpUUECKUX 3apsaaoB. B3zaumopeiicTBue 3apskeHHbBIX
TeNl.

Onexrpuueckoe nose. [lpunyun cynepnosuyuu 1eKkmpuieckux nojei (Ha KaiecmeenHom
ypoene).

Hocumenu snexkmpuueckux 3apsaooe. dnemenmapHulil saekmpuieckuil 3apad. Cmpoenue
amoma. 1IpoBOTHUKY 1 AUDIEKTPUKH. 3aKOH COXPAHEHUS DIIEKTPUUECKOIO 3apsja.

OnexTpuueckuil TOK. Ycenosus cywecmeosanus snekmpuyeckozo moka. VICTOUHUKH
MIOCTOSIHHOTO ToOKa. JIeHCTBHUS 3JIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
Dnexmpuyeckuli MoK 6 HCUOKOCMAX U 2a3aX.

PaboTa W MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3axon [[coyna—/lenya. Dnekmpuueckue
yenu u nompebumenu 21eKMpudecKoll dHepeuu 6 Ovimy. DneKkTpuueckas nenb. Cuia TOKa.
Onektpuueckoe HampspkeHue. CONPOTHBICHHE MPOBOJHUKA. YOervHoe conpomusiieHue



seujecmea. 3akon Oma g ydactka menu. [locienoBarenbHoe W MapauiesibHOE COCAMHEHUE
MPOBOJIHUKOB. Kopomkoe 3amvikanue.

[ToctostHHbIE MarHuThl. B3auMoaelcTBUE NOCTOSIHHBIX MarHuToB. Maenummuoe noie.
Maenumnoe none 3emnu u e2o 3uavenue 015 HcusHu Ha 3emne. Onvim Opcmeoda. Macnumnoe
noie anekmpuyeckoeo moxa. Ilpumenenue snekmpomacHumoé 6 mexuuxe. [elicmeue
MA2SHUMHO20 NOJSL HA HNPOBOOHUK C MOKOM. OJileKmpooguzamenb NOCMOSHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti ¢ mexHuU4ecKux yCmpoucmeax u Ha mpaHcnopme.

Onvimvl  Dapaodesn. AHenenue anekmpomaznumuou  unoykyuu. Ilpasuno Jlenya.
Onexkmpozcenepamop. Cnocodvl nonyueHusi 2NeKMpUdecKkol sSHepeul. JINEKTPOCTAHLUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu

1. DneKkTpu3alus Tel.

2. JIBa poJia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

3. YCTpOUCTBO U IEHCTBHE DIEKTPOCKOTIA.

4. DNeKTpOoCTaTUYECKass UHTYKITHS.

5. 3aK0oH COXpaHEHUs AIEKTPUIECKUX 3apsIIOB.

6. [TpOBOTHUKY U TUDIICKTPUKH.

7. MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8. HcTounnkn moCcTOSTHHOTO TOKA.

9. JleficTBUSI DTIEKTPUIECKOTO TOKA.

10. DIIEKTPUYECKUN TOK B )KHJIKOCTH.

11. I"a30BbIit pa3ps.

12.  H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3mepenue 3eKTPHYECKOTO HANIPSHKEHUS BOJBTMETPOM.

14. PeocTaT u Mara3uH cOnpoTHUBIIECHHUI.

15. BsaumoelicTBre MOCTOIHHBIX MAarHUTOB.

16.  MopaenupoBaHue HEBO3MOXHOCTH Pa3/IeieHHUs MTOJIIOCOB MarHUTA.

17. MopnenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19.  MarsauTHOE€ MoJje ToKa. DIEKTPOMAarHuT.

20. JleficTBME€ MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM.

21.  DnexTpoABHUrareib MOCTOSHHOTO TOKA.

22.  VccnenoBaHue SIBICHUS DJIEKTPOMArHUTHON MHTYKIUH.

23. Omnbrter @apages.

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

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvusle 1a60pamopHvle padomsvl U OnbIMbl

1. OnpiTel 1O  HAOMIOACHWIO  DJIGKTPU3ALMM TNl  HUHAYKIMEW ©W  TpH
COTPUKOCHOBEHHUH.

2. HccnenoBanue neicTBUS AIEKTPUIECKOTO MOJI HA TPOBOJAHUKH U JUATICKTPUKH.

3. COopka 3IeKTpUYEeCcKO 1IeTH U U3MEPEHHE CUIIBI TOKA B €€ Pa3IMYHbIX YUACTKaX.

4. N3mepenue HanpspKeHUS HA Pa3IMYHBIX y9acTKaX JIEKTPUUYECKOM IIETIH.

5. W3mepenue cuiibl TOKa ¥ €r0 PEryJIupoOBaHUE PEOCTATOM.

6. N3mepenue compoTHUBIEHUS TMPOBOJHMKA TIPU TOMOIIM amIepMeTrpa U
BOJIbTMETpA.

7. Onvimsi, O0eMOHCMpupyrowue 3as8UCUMOCHb INeKMPULECK020 CONPOMUBLEHUS
NPOBOOHUKA OM €20 ONUHbL, NI0UAO0U NONEPEUHO20 CeYeHUs U Mamepuad.

8. IIposepka npasuna cnodxcenuss HanpaHCeHUl NPU NOC1e008amMeNbHOM COeOUHEeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 0ns cuivbl MOKa npu NApaLieIbHOM COeOUHEHUU Pe3UCTOPOS.

10.  Ompenenenue pabOTHI ANMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.



11. Ornpezenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, HMIYIIETO 4Yepe3 JIaMIOYKy, OT
HaIIpsKEHUS Ha HEN.

13. HccnenoBaHue MarHUTHOTO B3aMMO/ICHCTBHS MOCTOSTHHBIX MarHUTOB.

14.  3ydyeHue MarHUTHOTO TOJIA MOCTOSHHBIX MarHUTOB NpPU UX OOBEIUHEHUU H
pa3ieneHun.

15.  HccnenoBanue neHCTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

16.  OmbITHI, IEMOHCTPUPYIOIIHE 3aBHCUMOCTH CHJIBI B3aUMOJCHCTBUS KATYIIKH C
TOKOM M MarHUTa OT CUJIbl TOKA M HaIlpaBJICHUs TOKa B KaTYIIIKE.

17.  W3ydeHue necTBUS MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.

18.  Uzyuenue pabomwi snekmpoogueamers.

19. N3mepenue KIIJ] amekTpoABUraTeIbHOM YCTAHOBKH.

20.  OnbeITBI TO  WCCICNOBAaHUIO  SIBJICHUS  DJICKTPOMATHUTHOW  WHIYKIIHH:

HUCCICIOBAaHUC W3MCHCHHI 3HAUCHUS 1 HaIrpasJICHUSA WHAYKOIWMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexann4yeckue siBJICHUSA

Mexanunueckoe nBrkeHHe. MarepranpHas Touka. Crucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWXKEHUs. PaBHOMepHOe TpsAMOJMHEWHOEe [BWXKeHue. HepasnomepHoe
npamonunelnoe ogudxcenue. CpemHsIsl U MCHOBEHHAS CKOPOCHMb mend Npu HepaeHOMEPHOM
0BUIICEHUU.

VYckopenue. Pasnoyckopennoe npamonunelnoe osudcerue. CBOOOTHOE TaJIeHUE.
Onvimul 'anunes.

Jluneunas u yenoeas ckopocmu. L{enmpocmpemumenbroe ycKopeHue.

[TepBriit 3akon HetoToHa. Bropoii 3akoH Herotona. Tperuit 3akon Hetorona. [lpunyun
cynepnosuyuu Cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus. cuia mpeHus CKONbHCeHUs, CULA MPeHUsl
noKosi, opyaue 8Uobl MpeHus.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJHOTO Ma/ieHUsI.
Jeuoicenue naanem eoxkpye Connya (MC). Ilepsas xocmuueckas cxkopocms. Hesecomocmov u
nepezpysKu.

PaBHOBecue marepuanibHOW TOUKH. AbconomHno meépdoe meno. Pasrnosecue meépoozo
mena ¢ 3aKpeniénHou ocvio epawjenus. MoOMeHT cunbl. [{enmp msagcecmu.

Nmnynsc Tena. HMzmenenue umnynvca. Mmnynsc cunvl. 3aKOH COXPAHEHHUS! UMITYJbCa.
PeaktuBnoe asmxkenue (MC).

Mexannyeckas pabota u MomHOCTh. PabGota cun Tspkectu, ynpyeocmu, mperus. Césa3b
sHepeuu u pabomul. TloTeHLMaIbHAsT SHEPrUs Teja, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvuas snepeus cocamou  npyxcunvi. KuHernueckas »sHeprusa. Teopema o
KUHemuyeckou dHepauu. 3aKOH COXPaHEHUs MEXaHUYECKOW SHEPTUH.

emoncmpayuu

1. Habmronenne MexaHHUYeCKOTO JBIDKEHHUS Tela OTHOCUTENBHO pa3HBIX Tell
OTCYETA.

2. CpaBHeHME TMyTed W TPAEKTOPUN JBHXKEHHS OJHOITO M TOTO K€ Tesa
OTHOCHUTEIILHO PA3HBIX TEJ OTCYETA.

3. N3mepenune ckopocTy U yCKOPEHHS TPSIMOJIMHEWHOTO IBUKEHUS.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHUS.

5. Ha6J'IIO,Z[eHI/Ie ABHUIKCHUS TCJIa 110 OKPYKHOCTH.



6. HaGnronenne MexaHMYeCKUX SBJICHUH, MPOUCXOMAIIMX B CHUCTEME OTCYETa
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUU OTHOCUTENHFHO KabuHeTa (PU3UKH.

1. 3aBUCUMOCTb YCKOPEHHS TeJIa OT MACChl TeJa U ICUCTBYIOIIEH HA HETO CHUJIBI.

8. Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUH TEI.

9. N3menenue Beca Tenia Ipu yCKOPEHHOM JIBUKECHUH.

10. [Iepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEII.

11.  TIpeoOpazoBaHus SHEPTHH TPU B3aUMOJICHCTBUH TEI.

12.  CoxpaHeHHEe UMIIYIIbCa IPU HEYIIPYTOM B3aUMO/ICHCTBUH.

13.  CoxpaHeHHe UMIYIIbCa PU a0COITIOTHO YIPYTrOM B3aMMOICHCTBUH.

14.  HabGmroneHue peakTUBHOIO JABUKEHHUS.

15.  CoxpaHeHue MEXaHUYECKOW SHEPruu Npu cBOOOIHOM Ma/ICHUU.

16.  CoxpaHeHHE MEXaHMYECKOW HHEPTUM TPHU JBWKCHUU Tela MOJ JeHCTBHEM
TIPYKHHBI.

@ponmanvusle 1adopamopHbvie padomuvl U ONbLIMbL

1. Koncmpyuposanue mpaxma 0na paszeona u  OanvHeuuieco  pasHOMEPHOL0
OBUIICEHUS WLAPUKA UTIU TNENEIHCKU.

2. Onpenenenne cpeHel CKOPOCTH CKOJILKEHMsI OpyCKa WM JBUKEHHS LIapUKa 10
HAaKJIOHHOM IUIOCKOCTH.

3. Onpenenenre yCKOpeHHs Tela MPpU PaBHOYCKOPEHHOM JIBUYKEHUH 10 HAKJIOHHOU
MJI0CKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JABM>KEHUU
0e3 HauaIbHOU CKOPOCTH.

o. HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTABJICHHUS.

6. Omnpenenenue kodPpPUIMEeHTa TPEHUS CKOTBKEHUS.

7. Onpenenenne )XECTKOCTU IPYKHUHBI.

8. Omnpenenenue paboOThl CWIBI TPEHUS IPU PABHOMEPHOM JBHXKEHHUU Tea IO
TOPU30HTAIBHOM MMOBEPXHOCTH.

9. Omnpenenenne paboThl CHIBI YIPYrOCTH NMPH HNOABEME T'Py3a C UCHOJIb30BAHUEM
HETOIBM>KHOTO U TOJBHKHOTO OJIOKOB.

10.  H3ydeHwue 3aKOHA COXPAaHCHHsS YPHEPTHUU.

Pa3gen 9. Mexanndeckue KoJ1e0aHuA U BOJIHEI

KonebarenpHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHWM: MEPUOJ, YacTOTa,
amrutyna. Mamemamuyeckuil u npyscurHulli masmuuku. [lpespawenue sHepeuu npu
KonebamenbHoOM OBUNCEHUL.

3aryxaroniue kojiebanus. BernyxaeHHbie kosebanus. Pesonanc.

Mexanndeckue BOJIHBI. CBOWCTBa MEXaHMUYECKHX BOJIH. [Ipodonbhble u nonepeywvie
B0IHbL. J[TUHA BONIHBI U CKOPOCMb €€ pacnpocmpaneHnust. Mexanuueckue 801Hbl 8 M8EPOOM meiie,
ceticmuueckue gontwvl (MC).

3ByK. I pomrxocmos 38yKa u gvlcoma mona. Ompasicenue 38yka. Mnuppassyk u yiempazeyx.

Hemoncmpayuu
Habmronenue xoneGaHuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U HA MPY>KUHE.

Habmroenue BBIHYKIEHHBIX KOJIEOaHH U pEe30HAHCA.
Pacmipoctpanenne mpo0abHBIX U MOTIEPEYHBIX BOJH.
Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKHIA pEe30HaHC.

(I)ponmaﬂbnbte Jaabopamopuvie padomvl U ONbINb

1. Omnpenenenre 4acTOTHI U Mepro/1a KoJaeOaHui MaTeMaTUYECKOTO MasiTHHUKA.

2. Omnpenenenre dYacTOThl M TMepuojaa KoONIeOaHW MPYKHMHHOTO MasTHUKA
(21eKmponnas demoncmpayus).

ocouarwdE



3. HccnemoBanue 3aBUCUMOCTH TIEpUOJAa W YacCTOThI CBOOOJHBIX KojeOaHUI
HHUTSAHOTI'O MasiTHUKA OT €ro AJINHBI.

4. UccnenoBanue 3aBUCUMOCTH Tepuoja KOJICOAHWU MPYKUHHOTO MAasTHUKA OT
MAacCChI Ipy3a (2J1eKMPOHHAA 0EMOHCIMPAUUS).

o. [TpoBepka HE3aBUCUMOCTH MEPHUOJIa KoJIeOaHUH Tpy3a, OABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITE, AEMOHCTPHUPYIONIME 3aBUCHMOCTH IE€pPHOJA KOJeOaHWH NPYKHHHOTO
MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.

1. N3mepenue yckopeHust CBOOOTHOTO MAJCHUs (91eKMPOHHAA 0EMOHCIPAYUSL).

Pa3nes 10. DinekTpoMarHuTHoOe 1M0J1e M 3JIeKTPOMATHUTHbIE BOJTHbBI

DONEeKTpOMarHUTHOE MoJje. DJIEeKTPOMarHUTHbIE BOJHbBI. C80licmea 31eKmpoMacHUmmbIX
gonn. Illkana anekmpomacHumuvlx 601H. Hcnonvszoeanue 21eKMPOMASHUMHBIX 60JH OJ4
COMOBOU CBA3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.

2. BonHoBbIe cBOMiCTBa cBETA.

DponmanvHole ﬂa60pamopubte3 padoomul u onvim ot

1. N3yuenne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHJIBHOTO
TenedoHa.
1. WzydeHue sBIEHUN IEKTPOMArHUTON WHIYKITHH.

Pa3znen 11. CBeToBbI€e sIBJICHUS
JlyueBass monens cBera. Mctounuku cBeta. llpsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynoi. OTpaxkenue cBeta. [lnockoe 3epkano. 3aKon ompadxceHus céema.
[Ipenomiienne cBera. 3akOH NpeIOMIEHUS CBeTa. [lonnoe eHympenHee ompadiceHue
ceema. Hcnonv3oeanue noiHo20 6HymMpeHHe20 OmpaxiCceHus 8 ONMU4ecKUx c8emogooax.
Jlunza. Xox nydedt B smH3e. Onmuyeckas cucmema gpomoannapama, MUKpOCKONa u
meneckona (MC). [ na3 kakx onmuueckas cucmema. bauzopykocms u dansnozoprocme.
Pasznooicenue b6enoco ceema 6 cnekmp. Onvimvl Horomona. Cnooicenue cnekmpanbHbix
y6emos.
Jemoncmpayuu
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300pakeHui B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHYeCcKU CBETOBOI.
Xoa mydeii B coOuparolieit TuH3e.
XoJI nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
0. Mopens riaasa.
11.  PasnoxeHue O€JI0TO CBETA B CIICKTP.
12.  Ilomyuenue 6e10ro CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmanvuvie 1adopamopHsvle padomvl U ONbIMbl
1. HccnegoBanue 3aBUCUMOCTH YIJ1a OTPaKEHHs CBETOBOTO JIyda OT yrija HaJeHHus..
2. N3ydeHne xapakTepuCTUK N300paKeHHsI IPEAMETa B TNIOCKOM 3epKalie.
3. HccnegoBanue 3aBUCUMOCTH yria MPEJOMIJIEHHS CBETOBOrO Jiydya OT YyrIja
MaJICHUs] Ha TPaHUIIE «BO3TYX—CTEKIION.
4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

RBOoo~NooGa~wNE



5. Onpenenenne HOKYCHOTO PACCTOSIHUS U ONTHUYECKON CHIIBI COOMPAIOICH JTMH3BI
(21eKmpoHHas demoncmpauus).

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP (2/1eKMPOHHASA 0EMOHCIMPAYUS).
7. OnBITH 1O BOCHPHATHIO [IBETA MPEIMETOB MIPU UX HAOTIOACHUH Yepe3 I[BETOBBIC
GUIBTPHL.

Pa3nen 12. KBanToBbIe siBJIEHUSA

Onvimel Peszepghopoa v TutaneTapHas MoJielb atoma. Mogenb atoma bopa. Hcnyckanue u
noznoweHue ceema amomom. Keanmeoi.

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-uznyuenus. CTPOCHHUE AaTOMHOTO sIipa.
Hyxnonnas moodenv amommoeo sopa. HMzomonwi. Paouoaxmusnvie npespawenus. Ilepuoo
noypacnada amomHusix so0ep.

SnepHple peakimuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MAacCCOBOTO 4HICeN. Peaxkyuu
cunmesa u oenenus soep. Ucmounuku snepeuu Connya u 36é30 (MC).

SnepHas sHepreTuKa. /leiicmeus paouoaKmueHvlX U3LYYEHUll HA JHCUBble OP2aAHU3MbI

(MC).

Jemoncmpayuu

1. CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSL.

2. CrieKTphl pa3Iu4HbIX Ia30B.

3. CriexTp BoAOpO/Ia.

4. Habmonenue TpekoB B kamepe BuibcoHa.

o. Pabota cuérunka HOHU3UPYIOMINX U3TYUCHH.

6. Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.

Dponmanvusle 1ab6opamopHsle padomvl U ONbvIMbL

1. HccnenoBanue TpeKoB: U3MEPEHHE PHEPTUM YACTULIBI [0 TOPMO3HOMY IYTH (110
dboTorpadusim) (1ekmponnan 0emoHcmpayus).

2. N3mepenue pagnoakTuBHOTO (OHA (971EKMPOHHAA OeMOHCHPAUU).

IoBTOPUTEILHO-0000 1AM MOAYJIb

[ToBTOpUTENBbHO-0000aOIIMK  MOIYAb MpEeAHA3HAYeH s CHCTEMaTH3alud |
000011eHUS TPEIMETHOTO COACPIKAHUSI U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YUSHUU
BCEro Kypca (pusmku.

[Ipy wW3ydYeHHMH [JaHHOTO MOJIYJSI pealu3yloTCd U CHUCTEMaTU3UPYIOTCS  BHUJbI
NeSTebHOCTH, Ha OCHOBE KOTOPBIX OOECrleunMBaeTcsi JOCTHKEHHE [MPEAMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX pE3ylIbTaTOB 00ydeHus, (POPMHUPYETCS €CTECTBEHHO-Hay4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIEJAOBAHUS SBJICHUN MPHUPOAbI M TEXHHKH,
OBJIAJICHUE YMEHHSIMH OOBICHATH (PU3UYECKHE SBJICHUS, NPUMEHSSI TOJy4YEeHHbIE 3HaAHMS,
peliaTh 3a/1a4u, B TOM YUCJIe KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpuHIMOHATBEHO AEATEIBLHOCTHBIM XapakTep AAHHOTO pasjiena peaju3yercs 3a CuéT
TOTO, YTO y4aIllIHecs BBIIOJHSAIOT 3a/JaHUs, B KOTOPBIX UM IpeiaraeTcs:

. Ha OCHOBE MOJYYECHHBIX 3HAHHI pacro3HaBaTh M HAy4yHO OOBSICHATH (PHU3MUECKUE
SIBIICHUS B OKPYXKAIOIEH MPUPOE U OBCETHEBHOM KU3HH;

. WCIIONIb30BaTh IMOJI PYKOBOJACTBOM IIelarora HaydHble METOJbl HCCIEI0BaHUS
(bu3MUYeCKUX SBJICHHM, B TOM YUCIE JIJIs IPOBEPKHU TUIOTE3 U MOTYYCHUS TEOPETHUECKUX
BBIBOJIOB;

. OOBSCHATH C OTIOPOM Ha JAUJAKTHYECKHH Marepuan mociie 00CYKISHHS C MeJaroroM
Hay4YHbIE OCHOBBI Han0OJee BaKHBIX JOCTKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIPUMeED,
MPAKTUYECKOTO MCHOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHa
MPEBpAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIUU.

Kaxnas u3 TeM J[aHHOTO paszena BKIHOYAET SKCIEPUMEHTAIBHOE HCCIeI0OBaHUE
00001IaI0Iero XapakTepa Ha YCMOTpPEHHUE TeAarora u mpu ero nomomu. Pasgen 3aBepinaercs
MIPOBEJICHUEM TUArHOCTUYECKON U OLIEHOYHOM paboThI 32 KypC OCHOBHOM IIKOJIBI.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

B nenom pesynbratel ocBoenus oOyyatouumucs ¢ 3[1P yueGHoro npeamera «Pusnka»
JOJKHBI COBIIAJaTh C pe3yJbTaTaMH IMPUMEpPHON paldodell mporpamMmbl OCHOBHOTO OOUIETO
o0OpazoBaHwUsI.

HauOouiee 3HaUNMBIMU SIBJISIOTCA:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K OOYy4EHHIO U IIeJIEHANIPAaBIEHHOM MO3HABATEILHOM JA€ATEIbHOCTH;

yCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIbITa, HAOMIOJEHUM 3a (PU3NYECKUMU
AKCIEPUMEHTAMU;

yCTaHOBKA HAa OCMBICIIEHUE PE3yIbTaTOB HAOIIOACHUN 32 IPUPOJIHBIMUA U TEXHOTCHHBIMU
SIBJICHUSIMHU C TIO3UIMNA (PU3HUECKUX 3aKOHOB;

CIOCOOHOCTH OLIEHUBATh MTPOUCXOISAIINE U3MEHEHUS U UX MOCIEICTBUSA; POopMyIHpoBaTh
U OLICHUBATh PUCKH, (OPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NEATENbHOCTh (Tpu
COBMECTHOM BBINIOJIHEHUHU JTA00PATOPHBIX TPAKTHYECKUX PaboT);

yYMEHHE pa3inyaTh yueOHbIE CUTYaINH, B KOTOPbIX yuarniuiics ¢ 3[1P moxer neiictBoBaTh
CaMOCTOSITENIbHO, U CUTYyalluu, TJIe CJIEAyeT BOCIOJb30BaThCS CHPAaBOYHON HHOpMaiuei u
JIPYTUMHU BCTIOMOTATENIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh TPUHUMATh pEHICHHE B >KU3HEHHON CHUTyallud Ha OCHOBE IepeHoca
MOJIYUYEHHBIX B X0Je 00y4eHHs] PU3NUECKHX 3HAaHUHN B aKTyaJbHYIO CUTYAIIHIO;

CIIOCOOHOCTh COOMIOAATh B MOBCEIHEBHOW >KM3HM MpaBHUJa JTUYHON OE30MacHOCTH Ha
OCHOBE NMOHUMaHUs (PU3MUYECKUX SIBICHUHN U 3HAHUSI 3aKOHOB (PM3HKH;

YMEHHUE KPUTHUYECKU OIICHHMBATh MOJIYYEHHYIO OT coOeceHHKa MH(OpPMAIMIO, COOTHOCS
€e CO 3HaHHEeM (PU3MUECKUX 3aKOHOB;

CMOCOOHOCTh MEPEAaTh CBOM COOOpaKEHUs, YMO3aKIIIOUEHUS TaK, YTOOB! ObITh MOHSTHIM
JPYTHUM YEJIOBEKOM;

aJIeKBaTHOCTH MOBEJICHHs 00YJatoLIerocsi ¢ TOYKHM 3pEHUsI OITACHOCTU MJTM 0€30MacHOCTH
IS ce0s MITH J171s1 OKPY’KaIOIIHX;

YBa)KEHUE K TPYAY U pe3ysbTaTraM TPYAOBOMU AESITEIbHOCTH;



yriIyOJieHHe TPEeNCTaBIeHU O IIeOCTHOM KapTHMHE MHpa Ha OCHOBE NMPHOOPETEHHBIX
HOBBIX €CTECTBCHHOHAYYHBIX 3HAHUM U MPAKTUYECKUX YMEHUMN.

METAINIPEAMETHBIE PE3YJIbTATHI

Osnaodenue yHueepcanibHviMu y4eOHbIMU NOZHABAM EJIbHBIMU OCUICIEUAMU:

BBISIBIISITh TIPUIMHBI U CIICJCTBHSI MMPOCTHIX (PU3HUECKUX SBIICHUH;

onpeneniaTtb (U3NYECKUe TMOHATHS, CO3/1aBaTh OOOOLICHHS, YCTaHABIMBATH AHAJIOTHUH,
KJIaccu(UIpoBaTh, CAMOCTOSITEIILHO BBHIOMPATh OCHOBAHUS W KPUTEPUH ISl KIacCHU(UKAIHH,
WCIOJIb3YS CIPABOYHYIO HH(DOPMAIIHMIO U OTIPASCh Ha AITOPUTM YUEOHBIX JICHCTBUI;

yCTaHABIIMBaTh TMPUYNHHO-CIECICTBCHHBIE CBSI3HM, CTPOUTH JIOTUYECKOE PaCCYKICHHE,
YMO3aKJIIOYeHUEe (MHIYKTUBHOE, MACAYKTUBHOE, IO aHAJOTHH) U JIeNaTh BBIBOABI TIOX
PYKOBOJICTBOM I1€/1arora;

WUCKaTh WM OTOUpaTh WH(DOpPMAIMIO WIM JaHHBIE W3 HMCTOYHHKOB C YYE€TOM
MPEUI0KEHHON y4eOHOM 3a71auil U 3aJaHHBIX KPUTEPUEB.

co3/aBaTh, MPUMEHATh U NPEOOPA30OBHIBATh 3HAKA W CHMBOJIBI, MOJIEIH W CXEMBI IS
pelnieHns yaeOHbBIX U T03HABATEIBHBIX 33]1aY,

C TIOMOIIIBIO TTEAarora WM CaMOCTOSATEIEHO MPOBOANUTH OTIBIT, HECIOKHBIA SKCIIEPUMEHT
10 YCTAaHOBJICHUIO 0COOCHHOCTEH (PU3NUECKOro 0OBEKTa WIIH SIBICHHUS;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);

YCTaHABJIMBATh B3aMMOCBSI3b (DM3MUECKUX SBICHHHA M TPOIECCOB, UCIIONB3YS AITOPUTM
y4eOHBIX JIEHCTBHIA.

Osnadenue ynusepcanbHvimu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OCO3HAHHO WCIOJIB30BATh PEYEBHIE CPECTBA B COOTBETCTBHH C 33aueii KOMMYHUKAIHH
JUTS BBIPOKEHUST CBOMX MBICIICH M MMOTPEOHOCTEH /IS TUIAHUPOBAHUS CBOCH JISATEIIBHO CTH;

OpraHu30BBIBATH YUeOHOE B3aMMOJCHCTBHE B TpymIe (ONMpelensTh OOImme IIeiu,
pacnpenensiTh pojiu, T0roOBapuBaThCs APYT € APYroM M T. I1.).

L[€JICHANPaBJICHHO HCIOJb30BaTh HH(OPMALMOHHO-KOMMYHHUKATHUBHBIE TEXHOJIOTHH,
HEOOXOUMBIE JIJISl PEeIICHUsI YI€OHBIX U MPAKTHUECKUX (DU3UUECKHUX 3a/1a4;

OpPraHU30BBIBATH Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMH B TIpoliecce 3aHATUH (HU3UKOH.

Osnadenue yHuepcanbHbIMu YUeOHbIMU PECYTAMUCHBIMU OCUCHBUAMU:

MMOHUMATD 1IeJIU €CTECTBEHHOHAYYHOTO O0y4YeHHMsI, CTaBUTh U (POPMYIHPOBATh IS ceOs
HOBBIE 33J1a4M B yueOe U M03HaBATEIbHON AEITEIbHOCTH;

oOHapyXxuBaTh U (POPMYJIHPOBATH YYEOHYIO MPOOJIEeMy, OMNpPENEiATh Ielb Y4eOHOU
NesITeNIbHOCTH;

CaMOCTOSITENIBHO WJIM C MOMOIIBI0 YUYHUTENS IJIAHUPOBATh IYTH JOCTHIKECHHS Leleld B
(bu3nyecKux SKCIEepUMEHTaX, B TOM YHUCIIE albTepHATHBHBIE, OCO3HAHHO BHIOMpaATh Hauboiiee
3¢ dexTuBHBIC CITOCOOBI pelIeHNs YUeOHBIX U ITO3HABATEIIBHBIX 3a]1a4;

COOTHOCHTh CBOM THPAaKTHYECKHWE JIEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMu,
OCYILIECTBIISITH KOHTPOJIb CBOEH AESITETbHOCTH B MPOLIecCe JOCTHKEHUS pe3yabTaTa, ONpeaesiTh
CrocoObl JEUCTBUN B paMKax MPEMJIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JEUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIHEl;

MPAaBUJIBHOCTh BBHIMOJTHEHHS] JKCIEPUMEHTANbHONW y4eOHOW 3ajay, COOCTBEHHbBIC
BO3MOYHOCTH €€ PEIICHUS;

BIIaJICHHE OCHOBAMH CaMOKOHTPOJISL, CAMOOIIEHKH, MPUHSATHUS PELICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHO U MO3HABATEIHHON AESITETbHOCTH;

JaBaTh aJIEKBaTHYIO OIICHKY CUTYaIlUU U TpeJyiaraTh IIaH ee U3MEHECHHUS,

MPeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIIeHNU yueOHOH 3a1a4;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATbBI



TpeﬁoBaHl/lﬂ K MNpeAMETHBIM pe3yjabTaTaM O0CBOCHUA yqeﬁﬂoro npeamera

«(I)mmca», pacipeae/JicHHbIC 110 rogamM oﬁyt{em/m

Pesynbratel o rogaM (GopMyIHPYIOTCS TIO MPUHIUITY 100aBICHUS HOBBIX PE3y/IbTATOB

OT Toja K romay (pe3yiabTaThl OYEPEAHOTO Troja MO YMOJYAHHUIO BKJIIOYAIOT PE3YJbTaThl
MpEeAbIIYIIUX JIET).

7 KJIACC

[IpenmeTHbie pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXaTh C(POPMUPOBAHHOCTD Y

00yJaromuxcst yMEHHIA:

OPUEHTUPOBATHLCS B MOHATHSAX W ONIEPUPOBATh MMM HAa 0a30BOM ypOBHE: (PM3WUYECKUC U
XMMHYCCKUEC SIBJICHUS, HAOMIOJCHUE, OSKCICPUMEHT, MOJCIb, THIOTE3d; CIUHUIIBI
(u3HYECKUX BEIIMYMH; aTOM, MOJICKYJIa, arperaTtHble COCTOSIHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE); MEXaHUYECKOe [BIDKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TpPAaeKTOpHUsl, paBHOJAEUCTBYIOIIAs cuj, naedopmarus (ympyras,
TUTACTUYECKAs), HEBECOMOCTh, COOOIIAIONINECS COCY/AbI, C OMOPOH Ha JUAAKTUYCCKHUN
MaTepua

paznuuath siBiieHus (nuddy3us; TErIoBOe ABMKCHHE YaCTHIl BEIECTBA, PABHOMEPHOE
JBUKCHHC, HEPAaBHOMEPHOE JBM)KCHHE;, WHEPIWS; B3aWMOJICHCTBUE TEJ; pagHOBecUe
MBEPObIX mejl C 3aKPenjiéHHOl 0Cblo 8paujeHuss; iepeaada AaBleHusl TBEPAbIMUA TEJIaMu,
KUJAKOCTIMA W Ta3aMH; aTrMOC(pepHOe JaBlieHWe, IUIaBaHUE TeJ; IpEeBpaIleHUs
MEXaHWYECKOM SHEPTrur) O OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JIaHHOC  (PU3UYECKOE  sBIICHWE, IIOCJIe  IPEIBAPUTEILHOTO
00CYXICHHS C TIEaroroM;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PH3UYECKUX SBJICHHH B OKPYXKAlOIIEeM MHUpE, B
TOM uucie (u3nMYecKue SBJICHUS B TMPUPOJE: MPUMEPHl IBUKEHHUS C Pa3IMUYHBIMU
CKOPOCTSMHU B >KMBOM W HEXKHUBOW NPUPOJIE; ACHCTBUE CHUJIbI TPEHUS B MNPUPOJE U
TEXHUKE; BIMSHHE aTMOC(EpHOro [aBJCHHS Ha JKUBOW OpraHu3M; IIJIaBaHUE pbIO;
pplUard B TeJe 4YeNOoBEKa; MPH ATOM NEPEeBOIUTHh MPAKTHUYECKYIO 3a/lady B y4eOHYIO,
BBIJICNISATh CYHIECTBEHHbIE CBOMCTBa/MpU3HAKK (PU3UUYECKUX SBJICHUM C MOMOUIbIO
neaarora;

OTHCHIBATh M3y4YCHHBIE CBOICTBA Tel U (U3UYECKUE SIBICHUS, UCIOJB3YS (U3NYECKHE
BETMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSAA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, cujla TPeHHsl, AaBjieHue (TBEPIOro
TeNa, JKUJIKOCTH, ra3a), BITAJIKUBAIOLIAs CUJIa, MEXaHW4YecKasi paboTa, MOILHOCTb, IIJIEUO
CHJIBI, MOMEHT CHJIbI, KOO(GUIIUEHT MOJIE3HOTO EHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIIMATIbHAS HEPTHsI) C OMOPOM Ha CXeMy; IMPH ONHUCAHUHU PACKPBIBATh (PU3MUECKUIA
CMBICIT HCIIOJIb3YEMbIX BEJIWYHH, UX OOO3HAYCHHS M EAMHUIBI (PU3UUYECKUX BEIUYHH,
Haxooums opmynvl, ceAzvleaowue OAHHYIO (QUIUYECKYI0 BelUyUHy ¢ Opyeumu
BEIUYUHAMY, CMPOUMb 2PpAQUKU UZYYEHHBIX 3aBUCUMOCIEN (UIULECKUX BelUdUH C
OTIOPOM Ha TUAAKTHYECKUN MaTepua;

XapaKTepH30BaTh CBOWMCTBA Tell, (PM3NYECKUE SBJICHUS U MPOLECCHI, UCIONb3ys MpaBUiia
CIIOXEHHs CHII (BIOJIb OJHOU MpsiMOi), 3axown Iyka, 3axon Ilackans, 3axkon Apxumeoa,
npasuio pasHogecus pviuaza (610Ka), «3010mMoe npasuilo» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON DSHEpPruM; MpU 3TOM JaBaThb CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3anuUCcLIBAmMb €20 MamemMamuieckoe 8blpadceHue Nnoo pPYKOBOOCMBOM nedazozd ¢
o6cysicoeHuem niana pabomi;

00BACHATH (PU3MUECKUE SIBJICHHUS, IPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIluil MPAKTHUKO-OPHUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIM TEeJarora BBISBISATh
MIPUYHUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JOTWYEeCKHX IIaroB ¢
omopoit Ha 1—2 u3ydeHHBIX CBONCTBA (DU3MUECKUX SBICHUH, GU3NUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;



pelmath TUIOBbIE pacy€THbIE 3aJa4yd B laelicTBUE C ONOpPOM Ha aJIrOpUTM,
MpeIBapUTEIILHO Pa300paHHbIi COBMECTHO C MEAAaroroM, HCHOJb3Ysl 3aKOHBI U (JOPMYJIBL,
CBsI3bIBalOIIME (PU3MYECKHE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7ayll 3alUCHIBATh
KpaTKoe YCJOBHE, IOJCTAaBJIATh (PU3WYecKue BEIMYMHBI B (OPMYIBI M TPOBOJIUTH
pacu€Thl, HAXOAUTH CIPABOYHBIC JAHHBIEC, HEOOXOMMBbIE /ISl pEIICHUS 33/1a4, OI[CHUBATh
PEATUCTUYHOCTD MOJTYYCHHON (PU3UYECKON BEIIMUUHBI;

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIMTh IIPU MOMOIIU (PU3HUECKUX METOJ0B
[IOCJIE MIPEIBAPUTENILHOTO OOCYXACHUS € IEAAroroM; Ipy MOMOLIY MeJ1arora B ONMCaHUU
HCCIIEIOBAHUS BBIJIENATH IPOBEPSAEMOE MNPEANOI0XKEHUEe (TUIOTe3y), C ONOpod Ha
JTUIAKTUYECKUH MaTepuan pa3iuyaTh M HHTEPIPETUPOBATh IOJYYEHHBIH pe3yibTar,
HAXOJUTh TOCJE 0OCYXICHUS C MeJaroroM OMMOKH B XOJIE OIBITA, JIENaTh BBIBOJBI TI0
€ro pe3ysbTaram;

YMETh HaXOJWUTh C KCIOJIb30BaHHEM LUQPPOBBIX 00pa30BaATEIbHBIX PECYPCOB OMBITHI I10
HaOMoIeHNI0 (U3NUECKUX SBICHUM WM (DU3MYECKUX CBOMCTB Tell: (POpMyIHpoBaTh
MIpoBepsieMble MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIOAKEHHOTO 000py10BaHUS
C ONOpOM Ha CXeMy, 3allChiBaTh XOJ OMNbITa W (OPMYJIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM II€Jarora;

BBINIOJIHATH MPSIMbIE U3MEPEHUSI PAcCTOSIHUS, BPEMEHM, Macchl Tella, 00béMa, CUIIbl U
TEMIEPATyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M LHU(POBBIX MPUOOPOB € OMOPOH Ha
QITOPUTM; 3alUChIBaTh IOKa3aHUs NPUOOPOB ¢ Yy4€TOM 3aJaHHON aOCOJIIOTHOM
MIOIPEITHOCTH U3MEPEHU;

MPOBOJUTH COBMECTHO C IEJaroroM HcCClIeA0BaHUE 3aBUCMMOCTH OJHOM (usmueckoit
BEJIMYMHBI OT JpPYrodl ¢ HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHHUH (3aBUCUMOCTH IIyTH
PaBHOMEPHO JIBUYKYLIETOCS TeJIa OT BPEMEHH JIBHKEHUS TeJa; CUIbl MPeHUsl CKOIbIHCEHUS
om eeca mena, kauecmea oOpabOmMKu nosepxHocmeu men U He3A8UCUMOCMU CUTLb
Mpenus Om Naowaou CONPUKOCHOBEHUS MEJL; CULbL YIPY20CIU OM YOTUHEHUS. NPYICUHDBL,
8bLIMANKUBAIOWEU CUTbL OM 00BbEMA NOSPYICEHHOU Hacmu mena u om HIOMHOCMU
AHCUOKOCMU, €€ HEe3A8UCUMOCIU Om NIOMHOCMU mend, Om 2NYOuHbl, HA KOMOPYIO
NO2PYAHCEHO MeNo; YCA08Ull NIABAHU Me, YCI08UL PAGHOGeCUs pblyaza U OJOK0E); TIOJ
PYKOBOJACTBOM II€larora ydacTBOBaThb B IUIAHUPOBAHUU YYEOHOTO HCCIIEIOBAHUS,
coOMpaTh YCTAHOBKY M BBINOJHATh W3MEPEHUs, Cledysd INPeAOoKEHHOMY IUIaHYy,
(buKCUpOBaTh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUE
IIPEUI0KEHHBIX TaOJIHI U TpaHKOB, A€IaTh BEIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHMS;
COOTHOCHTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEJIMYMH (IUIOTHOCTh BEILECTBA
KUAKOCTH U TBEPIOrO Tela; CHJAa TPEHUS CKOJIBKEHUS; JaBICHUE BO3/YyXa;
BBITAJIKUBAIOIIAs CUJIA, JEHCTBYIOIIAs HA OTPYKEHHOE B AKUAKOCTb TeN0; Ko3duuueHt
IIOJIE3HOTO JEMCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs NPEAJOKEHHON MHCTPYKLUU; PU
BBIMIOJIHEHUM HM3MEPEHUH 10J PYKOBOACTBOM Ilearora coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIIATH 3HAYEHUE HUCKOMOM BEJIIMYMHBI,

coOmogaTh MpaBWia TEXHUKM Oe3omacHOCTM 1mpu  pabore ¢ JabopaTOpHBIM
000pyZI0BaHUEM IOCIIE MPEABAPUTEIHLHOTO 00CYKACHUS C TIe1aroroMm;

COIOCTABIATh HPUHIMIIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAIOLIUECS COCY/bl, OapOMETp, pbluar, MOJBUKHBIN U
HETO/IBY)KHBINA OJIOK, HAaKJIOHHAsI IUIOCKOCTh C ONOPOM Ha JUIAKTUUYECKUI MaTepua,
XapaKTepu30BaTh MPUHIIMIIBI ICHCTBUS U3YUYE€HHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
Mociie MPeABAPUTEIBHOTO O0CYKJIEHHS ¢ MelaroroM ¢ OMOpoi Ha MX ONMUCAHUS (B TOM
qyclie: MOALINIHUKH, YCTPOWCTBO BOJOIPOBOJA, T'MIPABIMUYECKUN IIPECC, MAaHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS O CBOMCTBAX (pU3MUECKUX
SBJICHUH 1 HEOOX0JMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEpbl / HAXOAUTh MH(OPMAIMIO O MpUMepax HPaKTHYECKOTO
UCIOJb30BaHUs (U3NYECKUX 3HAHWNA B TOBCEAHEBHOM JKM3HM s oOecredeHus
0e30MacHOCTH Tpu oOpalieHMH ¢ OpubopaMM M TEXHHUYECKUMH YCTPOUCTBAMH,



COXPAHEHHUS 3710POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJEHMS B OKPYKArOILEen
cpene;

OCYIIECTBIISTH C MOMOIIBIO TeIarora 0T0Op UCTOYHUKOB HH(OpMAIMK B ceTu MHTepHeT
B COOTBETCTBUHU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUU U
nyTéM CpaBHEHHS Pa3UYHBIX UCTOYHUKOB BBLACIATH MH(DOPMAIUIO, KOTOPAs SABISETCS
MIPOTUBOPEUNBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;

WCII0JIb30BAaTh IPU BBINOJIHEHUM Y4E€OHBIX 3aJaHUl Hay4yHO-TIOMYJSPHYIO JIUTEPATypy
(U3NIECKOTO COAEpIKaHUs, CIIPABOYHBIE MaTepHalibl, pecypchl ceTh VHTepHET; BIajeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHuss uHGOpMAIMA €3 OJHOM
3HAKOBOU CUCTEMBI B IPYT'YIO;

co3faBaTh I0J] PYKOBOJCTBOM IieJlarora C OOCYXJIEHHEM IUlaHa pPadOThl KpaTKue
MMMCbMEHHBIC W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 WCTOYHUKOB WH(POPMAITUU
(U3NYECKOTO COJAEpP)KAaHUSA, B TOM 4HCIE MyOIMYHO JAenaTh KpaTKue COOOIIEeHUs
0 pe3yapTaTaXx MPOEKTOB WJIM Y4YEOHBIX HCCIEIOBaHUI; MpPU 3TOM TPAMOTHO
WCIIOJIb30BAaTh HW3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHHE NTPE3CHTALNEM;

IIpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM I€Jarora
pacnpenensats 00g3aHHOCTM B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3ajadyaMu,
CJIEIUTH 32 BBITIOJHEHUEM I1JIaHa IeHCTBUH, aIeKBaTHO OIIEHUBAaTh COOCTBEHHBIH BKJIa/ B
NEeSITeIbHOCTh TPYIIIbI; BBHICTPaWBaTh KOMMYHUKAaTHBHOE B3aMMOJCHCTBHE, YUYUTbHIBAs
MHEHHUE OKPY>KaIOLUX.

8 KVIACC

[IpenmeTHbie pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh c(POPMHUPOBAHHOCTD Y

00yJaroIMXcsi yMEHHI:

OpUEHTHPOBAThCS B MOHATHUSIX M ONEPUPOBAaTH MMM Ha 0a30BOM YpOBHE: Macca M
pa3Mepbl MOJIEKYIN, TEIUIOBOE JBI)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIECTBA, KPUCTAIIIMYECKHE M aMOp(HbIe Tesla, HACHIIIEHHBIM U HEHACBIIIEHHBIN Map,
BJIQXXHOCTh BO3[lyXa; TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTAaTeb;
JJIEMEHTApHBIA  DIIEKTPUYECKUM  3apsAl, JJEKTPUYECKOE II0Jie, MPOBOJAHUKH H
TUDIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyarh SBICHHS IOCIE MPEIBAPUTEIHLHOTO OOCYXKICHHsS] C MeAarorom (TErIoBOE
pacimiupeHue/ckatue, — Teljonepenadya,  TEIUIOBOE  paBHOBECHE,  CMAauMBaHUE,
KaWUISIpHbIE ~ SIBJICHUS, HWCIApeHHe, KOHACHCAllWs, IUJIaBJICEHHUE, KPUCTAJUIM3AIU
(oTBepaeBaHME),  KHUIIEHHE,  TeIUlonepenadya  (TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3ITy4yeHHE); DIEKTPU3alus TeJl, B3aUMOJCHCTBHE 3apsiiOB, NCHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MArHUTOB, JIEHCTBHE MarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs WHAYKIIHSA) 10 OMHMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JTaHHOE (PU3MUecKoe SBICHHE,
pacrmo3HaBaTh C MOMOIIBIO MEJarora MpPOSIBJICHUE H3YYEHHBIX (PU3UUYECKUX SIBICHHIA
B OKPY)KAIOIIeM MHUpPE, B TOM 4YHCIie (U3UYECKHE SBIICHUS B MPUPOJE: MOBEPXHOCTHOE
HATSOKEHHE W KalWUISIPHBIC SBJICHUS B MPUPOJIE, KPUCTAUIBI B MPHUPOAE, H3ITyUdCHUE
Connia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, HHes,
CHEra; JJICKTpUYEeCKue SIBIEHUS B aTrMocdepe, DIEKTPHUUYECTBO KHUBBIX OPraHHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipei] MOoJI0COB, PO MArHUTHOTO TOJIS AJIS )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1ady B yueOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3NIECKUX SBICHUII;

OTHCHIBATh TOJ] PYKOBOJCTBOM TMeAarora ¢ OOCYXIEHHEM IlaHa paboThl W3Y4YEHHBIE
CBOMCTBa TeN U (pU3MUecKUe SIBICHUS, UCTIONB3Ys (PU3NYECKHE BEIMUMHBI (TeMIleparypa,
BHYTPEHHSISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJAENbHAas TEIUIOEMKOCTh BEIECTBa,
ylelbHas TeIIoTa ITUIaBJICHUs, YAelbHas TeIIoTa MapooOpa3oBaHus, yAeIbHas TeIoTa
CrOpaHMsi TOIUIMBA, KOAX(PPHUIMEHT TONE3HOTO JEHCTBUS TEIJIOBOW  MAIHHBI,



OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/lyXa, IEKTPUUECKHUI 3apsij, CUla TOKA, AIEKTPUUECKOE
HanpsDKEHHUE, COMTPOTHBIICHHE MMPOBOIHUKA, YACTHFHOE COMPOTUBIICHUE BEIIECTBa, paboTa
U MOUIHOCTb 3JIEKTPUUYECKOTO TOKA); IPU ONMMCAHUU NPABUIBHO TPAKTOBAThH C MIOMOIBIO
neparora (PU3MYECKH CMBICT HCHOJB3YyEMBIX BEIUYMH, OOO03HAUYEHUS M EIMHUIIBI
(GU3NYEeCKUX BENWYHMH, HAXOAUTh (OPMYNbI, CBA3BIBAIONINE JaHHYIO (DU3UYECKYIO
BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TIpa(uKH H3y4EHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYMH;

ONPEIENATh I0CIIE€ IPEABAPUTENBHOIO OOCYXKJEHUS C II€JaroroM CBOMCTBa Tell,
¢u3nveckrue SBJICHUS U TPOLECCHI, HCIOJIb3YyS OCHOBHBIC MOJIOXKEHHS MOJIEKYISPHO-
KMHETUYECKOM TEOpUM CTPOEHMS BEIEeCTBA, NPUHLHUII CYNEPHO3UIMU TMoyeld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsa/a, 3akoH OMa Jyid y4yacTKa LEeMU, 3aKOH
IDiwcoyna—J/lenya, 3aKOH COXpaHEHUS DHHEPIHM; IPU 3TOM HAaXOJUTh CJIOBECHYIO
(hOpMyIUPOBKY 3aKOHA U €ro MaTeMaTU4YeCKOe BBIPAXKEHHME C ONopoil Ha Hu(pOBHIE
o0pa3oBaTeNIbHbIE PECYPCHI;

COOTHOCHUTH IOJI KOHTPOJEM Iejaarora (U3M4ecKkue MpoIlecchl U CBOWCTBA TEl, B TOM
YHClie U B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, MpU MOMOIIU
nejarora BBISIBIISITH [TPUYHHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOWTH OOBsSCHeHHE H3 12
JIOTUYECKUX IIIaroB C OMOpod Ha 1—2 W3ydeHHBIX CBOMCTBa (PU3MUECKUX SBIICHUH,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peniaTe THUIOBBIE pPACUETHBIE 3adadud B |—2 NEWCTBUSA C ONOPOM HA QITOPUTM,
MIpeIBAPUTENILHO Pa300paHHbIi COBMECTHO C TIEIaroroM, MCIoJib3ys 3aKOHbBI U (POPMYIIHI,
CBS3BIBAOIIME (PM3MYECKHE BEIMUMHBI: HA OCHOBE aHajIM3a YCJIOBHUS 33Ja4Yy 3alKiChIBaTh
KpaTKOE YCJIOBME, BBISBJISATH HENOCTATOK JAHHBIX MAJIS PELIEHHUs 3ajaud, BbIOMpaTh
3aKOHBI U POPMYIIbI, HEOOXOIUMBIE AJIsl €€ pelleHus, IPOBOIUTh Pacu€Thl U CPABHUBATH
MOJIy4EHHOE 3HaueHHe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

UMETb NPEJICTABICHHUE O MPOoOiIeMaxX, KOTOPbIE MOKHO PELIUTh TP MOMOIIH (PU3UUECKUX
METOJIOB IOCJIE TPEABAPUTEIBHOTO OOCYKIEHUs C IENaroroM; MCIOJb3ys OINUCaHHE
UCCIIEIOBAHUS, BBIJCIATh IPOBEPSIEMOE MPEINOJIOKEHUE, OLICHUBATh IPABUIBHOCTD
HopsiJiKa MPOBEJEHUS UCCIIEI0OBaHHUs, /Ie/1aTh BbIBO/IBI,

YMETh HaXOJUTh C UCIOJIb30BaHUEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 110
HaOMIOACHUIO (U3UYECKUX SBJICHUN WM (PU3NISCKUX CBOMCTB Tell (KamWUIsIpHBIC
SIBJICHUSI, 3aBHCHUMOCTb [aBJIEHUS BO3[yXa OT e€ro oObéMa, TeMmIepaTypbl; CKOPOCTH
nporecca OCTBIBAHUs/HarpeBaHus npu U3ITy4EeHUH oT 1BeTa
U3JTYYaroLei/moromaoel HoBepXHOCTH; CKOPOCTb UCIIAPEHUs BOJbI OT TEMIIEPATYPbI
KHUJIKOCTM U IUIOWAAM €€ TOBEPXHOCTH; OJIEKTpU3alMs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3apsA0B; B3aUMOJCHCTBHE MOCTOSIHHBIX MAarHWTOB, BH3YyaJlM3allUs
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHMWTOB; JE€HCTBHMS MAarHUTHOTO IOJIA Ha MPOBOJHUK
C TOKOM, CBOMCTBa 3JEKTPOMArHUTa, CBOMCTBA JIEKTPOJBUIaTElNsl MOCTOSHHOIO TOKA):
dbopMynupoBaTh  IpOBEpAEMble  NPEANOJIOXKEHUs, cOoOMpaTb  YCTAHOBKY M3
IIPE/UIOKEHHOIO 00O0pY/ZOBaHUs C ONOPOM Ha CXeMy; OIUCHIBATb XOJ OIbITa H
(bopMynUpoBaTh BBIBOABI 110 PYKOBOJICTBOM I1€Jarora;

UMETb MPEICTABICHUS O U3MEPEHUH TEMIIEPaTypbl, OTHOCUTEIILHON BIaKHOCTH BO3/1yXa,
CHJIBl TOKa, HANpPsHKEHHUS C MCIOJIb30BAaHHMEM AaHaJOTOBBIX HPUOOPOB U JAaTUMKOB
(¢u3nYecKux BEJWYMH; MPH NOMOINM IeAarora CpaBHUBATh PE3yJbTaTbl U3MEPEHUIl C
y4€TOM 3a7]aHHOM abCOJIFOTHON MOTPEIIHOCTH;

MIPOBOJIUTH COBMECTHO C MEJAaroroM MCCIEJOBAHUE 3aBUCUMOCTH OJHOM (U3M4ecKoit
BEJIMYUHBl OT JPYrod C UCHOJb30BAaHUEM TPSAMBIX H3MEpPeHHUH (3aBUCHUMOCTb
CONPOTHBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJNM IIONEPEYHOIO0 CEUYEHUS U
YIEIbHOTO COINPOTUBIICHUS BEIIECTBA IPOBOJHUKA; CUJIBI TOKA, HIYHIETO dYepes
MIPOBOJHUK, OT HANpPSDKEHUS Ha IPOBOJHUKE; HCCIECJOBAaHHUE IOCIIEI0BATEIBHOTO H
napajyieIbHOTO COEAMHEHUH NPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpATh
YCTAaHOBKY W  BBINOJHATH M3MEPEHMs] II0J PYKOBOACTBOM II€Jarora, cCienys



MPEUI0KEHHOMY IUIaHy, (PMKCHPOBATh Pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUJIE
TaOIUI[ U TPpaUKOB, IETaTh BRIBOJIBI IO PE3yIbTaTaM HCCIEAOBAHHMS TTOCIIE 00CYKICHUS
C IeJjaroroMm;

— COOTHOCHTH KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX BENUYMH (yAelbHas TEII0EMKOCTb
BEIIECTBA, CONMPOTHBICHUE NMPOBOJIHUKA, PadOTa M MOIIHOCTH 3JIEKTPHUECKOTO TOKA): C
MOMOINBIO  TIearora IUTAHUPOBATh HM3MEPEHHs, COOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIE/ysl PEIOKEHHON HHCTPYKIINH, M BEIYUCIIATH 3HAUCHUE BEJTMYUHBI;

— coOmojgaTh TMpaBWiIa TEXHUKM O€30MacHOCTH Tpu  pabore ¢ JabopaTOpHBIM
000py0BaHUEM TIOCIIE TTPEABAPUTEIHHOTO OOCYKICHHS C TIEIaroToM;

— COIOCTaBJATH C IMOMOIIBIO T€Jarora HPUHIUIBI ACHCTBUS HM3YyYCHHBIX HPHUOOPOB
Y TEXHHUYECKHX YCTPOUCTB C OTOPOH HAa WX OMUCAHUSA (B TOM YHUCIIE: CHCTEMa OTOTLICHHS
JIOMOB, THTPOMETp, MapoBasi TypOWHa, aMIIEpPMETp, BOIBTMETP, CUETUHK AIIEKTPUUECKON
SHEPTHUH, OJEKTPOOCBETHUTENBHBIE TPUOOPHI, HArPEeBaTENIbHBIE  3JIEKTPOIPUOOPHI
(mpuMepsI), DIEKTPUYECKHE TPEAOXPAHUTENN; DJIEKTPOMArHHUT, JJIEKTPOJBUTATENb
MOCTOSTHHOTO TOKA), HMCIOJb3ysd METOAMYECKHE MaTepHalibl O CBOWCTBaX (PU3MUECKHX
SIBIICHUN U HE00X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh IOCIIE MPEIBAPUTEIFHOTO OOCYKICHHS C TIEaroroM IpocCThIe
TEXHUYECKUE YCTPONCTBA M HW3MEPHUTENBHBIE MPUOOPHI MO CXeMaM U CXEMAaTUYHBIM
pUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETpP, THUTPOMETp, [BUTATENb
BHYTPEHHETO CTOpPAHUS, AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI DIIEKTPUYCCKHX
Hernei ¢ TOCIeoBaTeIbHBIM | TapaUIeIbHBIM COCTUHEHUEM DJIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYEHUST JIEMEHTOB JIEKTPHUYECKHX TIETICH;

— TPUBOJUTH  TNPHUMEPHI/HAXOAUTh WHPOPMAIMIO O  TpUMEpax  MPAKTHIECKOTO
WCTIONb30BaHUsT (U3NYECKUX 3HAHWH B TIOBCEAHEBHOM JKM3HU IS OOECIICYCHUs
0e30macHOCTH TpHU oOpalieHun ¢ npubopaMHd W TEXHUYECKUMHU YCTPONCTBAMH,
COXPaHEHHUS 37I0POBbs U COOJIIO/IEHUSI HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPYKaroIen
cpene;

— OCYIIECTBIISATH C IMOMOIIBIO T€Jarora Mouck MHpopManuu (pU3N4YECKOro coJiep:KaHus
B cetu VIHTEepHET, Ha OCHOBE MMEIOLIUXCS 3HAHUM M yTEM CpaBHEHUS JOMOJIHUTEIbHBIX
HCTOYHUKOB BBIAETATH MHPOPMAIMIO, KOTOpasl SBJISETCS MPOTUBOPEUMBOM WM MOXKET
OBITH HEJIOCTOBEPHOM;

— HCIOJIb30BAaTh NpPU BBHINOJIHEHUM Y4YeOHBIX 3aJaHH OTOOpaHHYIO IMEJaroroM Hay4Ho-
MOMYJISIPHYIO TUTEPaTypy (PU3NYECKOTO COJIEpKaHusl, CIIPaBOYHbIE MaTEepPHAIIbl, PECypPChI
cetu WHTepHer; BianeTh NpUEMaMH KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpa3zoBaHUs
uHdopMallud U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYI'yIO C OINOpPON Ha alrOpUTM U
YTOYHSIOIINE BOIPOCHI MEarora;

— co3JaBaTh O]l PyKOBOJCTBOM IeAarora ¢ oOCyKJIeHHeM IIaHa pabOThl MUCbMEHHBIEC U
KpaTKue YCTHbIE cooOuieHus, o0oOmias uH(OpMaIMi0 M3 HECKOJIbKUX HCTOYHHKOB
(u3MYECKOTO COJIep’KaHUs, B TOM UYHCIE MyOIMYHO TPEJCTABIATH PE3YAbTaThI
MIPOEKTHON WJIM MCCIIEOBATEIbCKOM AESITETbHOCTH; MIPH 3TOM IPaMOTHO HCHOJIb30BaTh
W3YYCHHBI TOHATUHHBIN ammapaT Kypca (GU3HKH, COMNPOBOXKAATh BBICTYIUICHUE
MpE3CHTALNEN;

— TIpHU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIEAOBAHUN (DU3MUYECKUX MPOIECCOB O]
PYKOBOJICTBOM TII€Jlarora pacrpenieniarTh OO0s3aHHOCTM B TpyNIe B COOTBETCTBHM C
MOCTABJICHHBIMH  3aJa4yaMU, CJIEOUTh 32 BBINIOJHEHUWEM IUIaHAa JEHCTBUH U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIQJ B JEATEIbHOCTD
TPYIIbI; BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TPOSBISISI TOTOBHOCTH
paspemats KOHQIUKTHL

9 KJIACC
[TpeaMeTHBIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh cHOPMHPOBAHHOCTH Y
o0yJaromuxcs yMeHHI:



OpUEHTUPOBATbCSA B MOHATUSAX M OINEPUPOBATH MMU Ha 0a30BOM YpPOBHE: cHUCTEMA
oTcuéra, MaTepualbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOIO
IBIDKEHUS, nedopmanus (ympyras, IUTACTHYECKasi), TPEHUE, YEeHMmPOCMmpeMumenbHoe
YCKopeHue, HEBECOMOCTh U TEPErpy3KH; LEHTP TSHKECTH; aOCOJIIOTHO TBEPAOE TeEIo,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHMUYECKHE KOJeOaHHsI M BOJHBI, 3BYK,
nHOPA3BYK H YIBTPa3BYK; MIEKTPOMArHUTHBIC BOJIHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAITBHO30PKOCTb, CHEKMPbl UCHYCKAHUA U No2loujenus; anbda-,
Oera- ¥ TaMMa-u3Iy4eHMs], U30TOIIbI, siA€pHAsi SHEPTreTUKA;

COOTHOCHTbH SIBJICHUS NIOCJIE IPEIBAPUTEIBLHOTO 00CYXK/IEHUS € MeAaroroM (paBHOMEpHOE
U HEpaBHOMEPHOE MPSAMOJIMHEHHOE JBU)KEHHME, PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHHE, CBOOOJHOE TMaJCHHE TeJ, PAaBHOMEPHOE [JBIKEHHE II0 OKpPY)KHOCTH,
B3aMMO/ICHCTBHE TEJI, PEAaKTUBHOE IBI)KEHUE, KOJIeOATEIbHOE IBIKECHUE (3aTyXalOIue U
BBIHYXJICHHbIE KOJ€OaHusl), pPE30HAHC, BOJHOBOE JBW)KEHHE, OTpPAXEHHE 3BYKa,
MPSIMOJIMHENHOE pPAacHpOCTPaHEHHE, OTPAKEHHUE U MPEIIOMJIEHHE CBEeTa, IOJIHOE
BHYTpEHHEE OTpaK€HHE CBETa, pa3joKeHUEe OEIoro CBeTa B CHEKTP M CIOKEHUE
CHEKTPAJbHBIX  IIBETOB, JUCIEpPCHs]  CBETa, €CTECTBEHHas  paJlOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMUYaTOro CIEKTpa HU3Iy4eHHs) MO OIHMCAHMIO MX XapaKTEPHbIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacrno3HaBaTh C IMOMOIIBIO MEAarora MPOSIBICHUE HM3YYEHHBIX (DU3MUECKUX SBJICHUN
B OKpYy)XarollleM MHupe (B TOM uucie (U3NYECKUe SBJIEHUS B IPUPOJE: NPUIUBBI U
OTNIUBBI, JBIWKeHUEe IutaHeT COJHEYHOM CHCTEMbI, pPEaKTUBHOE JBW)KEHHE >KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CECMUYECKHE BOJIHBI,
I[yHaMH, 3XO, IIBETa TeJl, ONTUYECKUE SBIIEHUS B MPUPOJE, OMOIOTHYECKOE IEeHCTBUE
BUJIUMOTO,  yIbTPa(UOIETOBOTO U PEHTIEHOBCKOTO M3JIY4YEHHUH; €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMHUYECKHE JIY4d, PAJUOAKTUBHOE H3IyYEHHE MPUPOTHBIX
MUHEpAJIOB; JIEHCTBUE PaJHMOAKTUBHBIX M3JIyYEHUN Ha OpPraHu3M 4YesoBeKa), NMPH STOM
M0/ PYKOBOJCTBOM II€Iarora NepeBOAUTh MPAKTHUECKYIO 3a7auy B Y4eOHYIO, BBIJIEISTh
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PUINUECKUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJCTBOM IeAarora ¢ oOCYKIEHHEM IjIaHa paboThl H3ydeHHbBIE
CBOMCTBa TeNn M (PU3NYECKHUE SIBICHUS, HUCIOJB3YS (U3NYECKUE BEIMYUHBI (CpenHss U
MTHOBEHHAs CKOPOCTb TeJIa IIPU HEPABHOMEPHOM JIBUKEHHH, YCKOPEHUE, NTEpEMEIIEHNE,
IIyTh, YIJOBas CKOPOCThb, CUJa TPEHHMs, CHJIa YIPYrOCTH, CUJa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO MaJieHus1, BEC Teja, UMIYJIbC Tella, UMITYJIbC CHIIbI, MEXaHu4yeckas pabora u
MOIIHOCTb, MOTEHLUHUAJIbHAS JHEPrusl Teja, MOJHATOIO HAaJl IMOBEPXHOCTHIO 3EMIIH,
MOTEHUMAJIbHAs DHEPrus CXATOM MpYKHUHbI, KHHETUYECKAas HHEPrus, IOJHas
MEXaHUYECKasl SHEePIusi, MEPUOJ] U YacTOTa KojeOaHU, [UIMHA BOJIHBI, FPOMKOCTb 3BYKa
U BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTeNlb MPEIOMJICHUS Cpeibl); IPU OMUCAHUH C
MOMOIIBI0 YYUTENs] TPAaBUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HUCHOJIB3YEMbIX
BEITUYMH, 0003HAYCHUS U €IWHUIBI (PU3NYECKHX BEIUYHMH, C OTIOPO Ha METOAUYECKUX
MaTepuan HaxOoAWTh (OpPMYNbl, CBA3BIBAIOIINE MAHHYIO (PU3UYECKYI0 BEIUYHHY C
JPYTMMU BEJIMYMHAMH, CTPOUTh TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEJINYMH;

XapaKTepU30BaTh MOCIE MPEIBAPUTEIHLHOTO OOCYXKIIEHUS C IMEeJaroroM CBOMCTBa Tell,
(¢usnueckue SBIEHUS W TMPOIECCHI, HCIOIb3yd 3aKOH COXpPAHEHHUS HSHEPruH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPUHIUIN CYNEPHO3ULUU CHJI, NPUHIUI OTHOCHTEIBHOCTH
lNanunes, 3akoHbl HpIOTOHA, 3aKOH COXpPaHEHHs HUMIYJIbCA, 3aKOHBI OTPAKEHUS H
IIPEJIOMIIEHHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MACCOBOTO YHMCEN NPHU AIEPHBIX
peakuMsx; TMpud 3TOM HAXOJUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTeMaTH4eCKOE BHIPAXKEHNE C ONIOPOH Ha IIU(POBBIE 00pa30BaTEIbHbIE PECYPCHI;
COOTHOCHTBH TOJI KOHTpOJIEM Nejiarora (pu3ndeckue Ipolecchl U CBOMCTBA Tel, B TOM
YHCJIE U B KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPU
MOMOIIM TeJarora MPUYMHHO-CJIEJICTBEHHbIE CBS3U, CTPOUTh OOBsICHEHHE M3 2—3



JOTMYECKUX IIAaroB € OMOpOo Ha 2—3 W3YyYCHHBIX CBOMCTBA (DU3NYECKUX SBICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pelmath TUIOBbIE pacuéTHble 3afauyd B 1—2 [eHCTBUA C OIOpPOM Ha alIrOpUTM,
NpEeIBApUTENILHO pa300paHHBI COBMECTHO C, HCIOJB3YS 3aKOHBI M (OPMYIIBI,
CBsI3bIBalOIIME (PU3MYECKHE BEMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7ayll 3alUCHIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEAOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI
1 (hopMyIBI, HEOOXOJMMBIE JUTS PEIICHHS, TPOBOAUTH PACUETH M OLIEHUBATH C TOMOIIBIO
YUUTEIS pETMCTHYHOCTD TTOTYYeHHOTO 3HAYeHUS (PU3HUECKON BEITMYMHEI;

UMETH MPEJICTaBICHUE O MPOOIIeMaX, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIH (PU3HYECKHX
METO/IOB; HCIIOJIB3YS ONMCAHHUE MCCIIEOBAHMUS, TIOCIIE TPEABAPUTEIHLHOTO OOCYKIACHUS C
[IE€JJaroroM BbIIETATH IPOBEPSEMOE MPEATNOI0KEHUE, OLIEHUBATh IPABUIILHOCTD MOPsAKa
IIPOBEJICHUS]  MCCIEN0BAaHUA, Je€JaTb BbIBOJAbI, HHTEPIPETUPOBATh  PE3YJIbTaTh
HaOJIIOJICHUI B OTIBITOB;

YMETh HaXOJWUTbh C HCIOJIb30BAaHUEM LIU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOMIOICHUIO (PU3NYECKUX SIBICHUN WIM (PU3NYECKUX CBOWCTB TeNl (M3ydy€HHE BTOPOIO
3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPIHH; 3aBUCHUMOCTh IepHoja KoseOaHUi
MPYXKUHHOTO MasTHUKA OT MAaccChl Ipy3a M KECTKOCTH NMPYXKUHBI U HE3aBUCUMOCTb OT
aMILTUTYIbI MaJIbIX KOJEOaHU; PSIMOJIMHEHOE PAaCIIPOCTPAHCHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP; U3YYEHHE CBOICTB M300pa)keHHs B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHus TIpeIMeTa B COOMpAIOIIeH JTMH3E; HAOMIOACHUE CIUIONTHBIX M JTUHEHYAThIX
CIIEKTPOB U3JIyYEHHUS): CAMOCTOSITEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000Opy/OBaHHSA C OMNOPOM Ha CXEMY; OIHUCBHIBaTh XOJI ONbITA M €ro pe3yibTarhl,
(hopMynupoBaTh BHIBOIBI IO PYKOBOJICTBOM I€JArora;

MPOBOJUTH TMPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHM, OMNpefeNnss cpenHee
3HAYCHHE HW3MEPSIEMOM BEIUYUHBI ((OKyCHOe paccmosiHue cobuparouell JTUH3bL);
000CHOBBIBATH BHIOOP CITOCO0A M3MEPEHMSI/M3MEPUTEIHLHOTO TTPHOOPA;

MIPOBOJUTH COBMECTHO C T€IarOroM HCCJIEJOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYNH
C UCMOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHH (3aBUCHMOCTh IIYyTM OT BPEMEHHU NIpH
PaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOM CKOpocTH; TmepuoAa KosieOaHuit
MaTeMaTH4eCKOro MasTHUKA OT JJMHBI HUTH; 3aBHCHUMOCTH Yrja OTPa)KEHUS CBETa OT
yria TafeHus W Yria MpeJoMJIeHHs OT yIyla MaJeHHs): Tocie OOCYKICHHS IO
PYKOBOJICTBOM  Ilefjarora  IUIAHUPOBaTh  HCCJIEIOBaHUE, COOMpaTh  YCTAHOBKY,
(bukcupoBaTh pE3yAbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BUJEC
TabIuI ¥ rpauKoB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM MCCIETOBAHMS;

COOTHOCHUTh KOCBEHHBIE H3MEpEHUs (PU3UUECKUX BEIMYUH (CpeaHsisi CKOPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHUS,
KECTKOCTh MPYXKHUHBI, KOAXPOUIUEHT TPEHHUS CKOJBKEHHS, MeXaHudyeckas paboTa
Y MOIIHOCTh, 4YacTOTa W NEpUoJ KoJeOaHW MaTeMaTH4eCKOro U MPYKHHHOTO
MasTHUKOB, ONTUYECKas CUJia COOMPAIOIIEH JIMH3bI, PATUOAKTUBHBINA (DOH): C TIOMOIIIBIO
nejarora IJIaHUPOBaTh HU3MEPEHHs; COOUpaTh HKCIEPUMEHTaJIbHYI0 YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, Clenys NpPeIOKEHHOW HMHCTPYKIMU; BBIYUCISATH 3HAYCHHE
BEITMYMHBI U aHAJIM3UPOBATh MOIYUYEHHBIE PE3YNIbTAThI C YIETOM 33JaHHOW MOTPEIIHOCTH
HU3MEPEHUIT;

coOnrofaTh TMpaBWia TEXHUKH 0e30macHOCTH mpu  pabore ¢ J1abopaTOpHBIM
000pyZIOBaHUEM TOCIIE MPEABAPUTEIHLHOTO 00CYKICHHS C TIe1aroroMm;

COIOCTaBJATh C TOMOIIBIO TIE€Jarora OCHOBHbBIE IMPHU3HAKM H3YYEHHBIX (PU3HMUECKUX
MojIeNieli: MaTepualibHas To4Ka, aOCOJIIOTHO TBEPAOE TEJI0, TOUEUHbI MCTOUYHHUK CBETa,
Jyd, TOHKas JIMH3a, [IJIaHETapHas MOJEIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sijipa C
OTIOPOM HAa METOAUUYECKUE MATEPUAIIBL;

XapaKkTepu30BaTh IOCJE IPEIBAPUTEIBHOTO OOCYXJIEHHS C TEJaroroM MpPUHIUIIBI
JeWCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONMOPOH Ha UX OMHMCaHUS (B
TOM YHCJIE: CIUAOMETP, JATUUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHMSI, PaKeTa, 9X0JIOT,



OUYKH, NEpUCKol, (oToamnmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, O3UMETD,
Kamepa Bunbcona), ucnosns3ys nuuppoBeie 00pa3oBaTeNbHbIE PECYPCHI;
HCIIOJIb30BATH MO PYKOBOACTBOM II€Aarora CX€Mbl U CXCMAaTUYHBIC PUCYHKH N3YUYCHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTEILHBIX MPHOOPOB M TEXHOJOTHYECKUX IPOLECCOB
IpU peleHHHd Yy4eOHO-TIPAKTHYECKHX 33/a4; ONTHYECKHE CXEMBbI Uil MOCTPOCHHS
M300paXeHUH B INIOCKOM 3epKajie M COOMpAIONICH TNH3E;
NPUBOANTH  TPUMEPHI/HAXOAUTh  WHGOPMAIMIO O  MpHUMEpPax  MPAKTUYECKOTO
HUCIIOJIb30BaHUA (1)I/I3I/I‘-I€CKI/IX 3HAaHUM B HOBCCHHGBHOﬁ KU3HHU JIA oOecrieyeHus
0€30MacHOCTH IpH OOpalleHHH C M[pudopaMM U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAHEHHS 310POBbs U COOJIIOJIEHUSI HOPM 3KOJIOIMYECKOI0 MOBEACHUS B OKPYKaroIen
cpene;
OCYIIECTBIISITh TOJ PYKOBOJCTBOM Iefarora TOWCK HH(popMamuu (U3NIECKOTO
collepkaHus B ceTH VIHTepHEeT, caMOCTOSTENbHO (GOpMYIHpYs MOMCKOBBIA 3ampoc,
HaxXOJUTh ITyTH OIpEAETIeHHs] JOCTOBEPHOCTH MOJYy4YEHHOW HHGOpMAlMM Ha OCHOBE
HUMCIOIIUXCA 3HAHUM U JOITIOJIHUTEIBHBIX HCTOYHUKOB,

- WCIOJIb30BAaTh IPH  BBIIIOJIHEHUH Y4YEOHBIX 3aJaHUNl  OTOOpPaHHYIO

MeJaroroM Hay4yHO-TIOMYJISIPHYIO JIMTEPATypy (PU3HUECKOTrO COJIEpikaHHs, CHpPaBOUYHbIE
MaTepuaisl, pecypcbl cetd VHTepHeT; BiajeTh npuéMaMu KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3oBaHusi MHGOPMAIMK M3 OJHOM 3HAKOBOM CHUCTEMBI B APYTYIO C OMOpPOH Ha
QITOPUTM U YTOUHSIOLIME BOMPOCHI Me/larora; co31aBarh Mo/l pyKOBOJCTBOM Iiejiarora ¢
00CyXJIeHHEeM IUlaHa paboThl TMHCHMEHHBIE U YCTHBIE COOOIIEHHWS Ha OCHOBE
nHpOpMAIUM W3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, ITyOJIMIHO
MIPE/ICTaBIATh PE3yNbTaThl MPOEKTHOM HIIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IPU TOM
IPaMOTHO KCIOJIb30BaTh N3Y4EHHBIN MOHATUHHBINA anmapaT u3y4aeMoro paszaena GU3uKu

U COMPOBOXIATh BBICTYIJICHHE Mpe3eHTaluell ¢ y4éToM OCOOEHHOCTEH ayIuTOpUu

CBEpPCTHHUKOB.
Pazgen Tema KommuectBo B ToM umcie B ToM umcie
4acoB 71a00paTOPHBIX | KOHTPOJIBHBIX
pabot pabot
7 KkJace
1. Brenenue ®usnka u puzndecKue 4 1 -
METO/IbI H3yUCHHUSI IIPUPO/IBI
2. [lepBoHauabHBIC CBEACHHS O 5 1
CTPOEHUH BEIIECTBA
3. BsaumonencTsue Ten 21 4 2
4. JlaBneHre TBEPIBIX TEI, KUIKOCTEH 1 20 1 2
rasoB
5. PaboTta 1 MOIITHOCTE. DHEprus 14 1 0
6. Peszeps 4 0 1
Hroro 68 8 5
8 kiacc
1. TeroBbIe IBIICHUS 12 1 1
2. [3meHeHHe arperaTHbIX COCTOSTHUMN 11
BEIIICCTBA




3.  [DneKTpuuecKue sBICHUS 27 5 1
S. [DIeKTpOMarHUTHbIE SBJICHUS 7 1 0
6. |CBeTOBbIC SBJICHUS 7 0 0
7. [lloBropeHue 3 0 1
8. |Peseps 1
HToro 68 8 4
9 ki1acc
1. [3aKOHBI B3aUMOJICHCTBUS U IBHKCHUS 35 2 2
Tell
2. |[MexaHUYecKUe KOJICOAHHS ¥ BOJTHBI 15 1 1
3. [DIeKTpoMarHUTHOE ToJe 25 2 1
4. |Ctpoenne aToMa 1 aTOMHOTO S7Ipa. 14 2 1
Vcrionp30BaHNe SHEPIUU aTOMHBIX
A51ep
5. |Ctpoenue u 3BosONINS BeeneHHOM 8 0 0
Peseps 5 0 0
HUroro 102 7 5
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