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Pabouass mporpamma no ¢usuke A 00y4aromUXCsl C 3aEPKKOM MCUXUYECKOTO PAa3BHTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS IMOATOTOBJICHA HA OCHOBE
denepanbHOT0  TOCYAAPCTBEHHOTO  00pa30BaTeNbHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
obpazoBanus (Ilpuka3 Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuniuu Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 0O0Q0), aganTUpOBaHHONW OCHOBHOM 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs 00YJAIOMIMXCS C 33JIEPIKKON reuxmueckoro pasutus (mainee — AOOIT OO0 3I1P),
paboueii mporpaMMbl OCHOBHOTO oOmiero oOpasoBanusi mo npeamery «®Pusuka», Konmemnmmm
npenogaBanus yueOHoro npeamera «dusnkay B 00pa3zoBaTeIbHBIX OpraHu3anusx Poccuiickoi
Oenepany, peagu3yoOIIUX OCHOBHbIE OOIIe00pa3oBaTeIbHblE MPOrPaMMBbl, MPOTrpamMMBbl
BOCIIMTaHUS, C YI€TOM PacCHpeeTIeHHBIX M0 KjaccaM MpOBEPsieMbIX TPeOOBaHUH K pe3ybTaTaM
OCBOCHHS AJANTUPOBAHHONW OCHOBHOM 00pa30BaTENbHOW IPOrpaMMBbl OCHOBHOTO OOIIEro
00pa3zoBaHus 00YUAIOIMIUXCS C 3a/IEPKKON TICUXHUUIECKOTO Pa3BUTHSI.

O6mas xapakTepucTuka y4e0Horo npeamera «Ousnka

VYueOuplii npenmer «®dusmka» SBISETCS CUCTEMOOOPA3YIOMIMM Ui €CTECTBEHHOHAYYHBIX
MIPEeIMETOB, TMOCKOJIbKY (DHU3MUECKHe 3aKOHBI MHUPO3/JAaHUS  SBISIOTCS OCHOBOM COJIEp>KaHUs
KypCcOB XHMMHH, Ouosioruu, reorpadpuu M acTpoHoMuHu. Pusnuka BOOpYXKaeT 0O0ydaromIMXcs
Hay4YHBIM METOJIOM [TO3HaHUS, IO3BOJIIOIIUM I0JTy4yaTh 0OBEKTUBHBIE 3HAHUS 00 OKPYXKAIOILIEM
mupe. IlpeaMer MakcuManbHO HampaBlieH Ha (OpPMUpPOBaHME HHTEpeca K MPUPOJHOMY U
COITMATBHOMY MHPY, COBEPIICHCTBOBAaHUE MMO3HABATEIILHON JIeATeIbHOCTH o0ydJaronuxcs ¢ 311P
3a CYeT OBJIAZICHUS MBICIUTEIbHBIMM OIEpallMsIMU CPAaBHEHUs, O0OOOLIEHHs, pa3BUTHE
CIOCOOHOCTH apryMEHTHUpPOBaTh CBOE MHEHHE, (POPMHpPOBaHHE BO3MOXKHOCTEH COBMECTHOMN
NeATeNbHOCTH.

W3yuenne ¢usnku cnocoOcTByeT pa3BuTuio y oOyvaromuxcs ¢ 3IIP mpoctpancTBeHHOTO
BOOOpaXKeHUs, (YHKIMOHAIBHOW TIPAaMOTHOCTH, YMEHHUS BOCIPUHUMATH U KPUTHYECKU
aHAJIM3UPOBaTh MUH(OPMALINIO, IPEACTABICHHYIO B pa3IM4HbIX (popMax. 3HAUUMOCTh MpeaMeTa
IV pa3BUTHUS KU3HEHHOW KOMIIETEHLMH OOy4aroIlMXcs 3aK/II0YaeTcss B YCBOEHUH OCHOBBI
¢Gu3nyeckux 3HAHUM, HEOOXOIMMBIX JJs IOBCEAHEBHON KM3HM; HABBIKOB 3JI0POBOTO U
0e30IacHOTO JUIsl 4eJOBeKa W OKpY)Kawlel ero cpeapl oOpa3a >XU3HH; (OPMHPOBAHUU
9KOJIOTUYECKOH KYJIBTYpBHI.

[Iporpamma oTpaxkaer conepkaHue oOydeHus mnpeamery «dDusmka» ¢ ydeToM OCOOBIX
oOpa3oBatenibHbIX MOTpebHocTel oOywaromuxcst ¢ 3IIP. OsnaneHue JHaHHBIM Y4e€OHBIM
IIPEIMETOM IPEJCTABISAET ONpPENeICHHYIO TPYAHOCTh A oOyvaromuxcs ¢ 3[IP. DTo cBsa3ano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JeSITEIbHOCTH, MEPUOJNYECKUMHU KOJIEOAaHUSIMU BHUMAaHMS,
MalbiM OO0BEMOM TaMATH, HEJOCTATOYHOCTBIO OOIEro 3amaca 3HAHHUM, MOHMKEHHBIM
[I03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlnis mpeoosieHust TpyAHOCTeH B M3ydeHUU yudeOHoro mnpenmera «Pusuka» HEoOXoauma
ananTanus oObeMa M XapakTepa Y4eOHOro MarepHuajga K IO03HaBaTEIbHBIM BO3MOKHOCTSIM
JAHHOM KaTeropuu oOOy4alomMXcsd, Yy4eT HMX OCOOEHHOCTEH pa3BUTHs: MCIOJIb30BaHUE
QITOPUTMOB, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBS3E€H, IOCTENEHHOE YCIIOKHEHHE
U3y4aeMoro marepuaina. JlaHHas mporpamma KOHKPETU3HPYET COAEp KaHHUE MPEAMETHBIX TEM B
COOTBETCTBMM €  TpeOOBaHMSMH  OOpa30BaTENILHOTO  CTaHJApTa,  PEKOMEHAYEMYIO
MOCIIEIOBATEIbHOCTh ~ M3Y4YEHHsI  paszfesoB  (U3MKM C  y4eTOM  MEXMNpPEAMETHBIX U



BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO MpoIecca, BO3PACTHBIX M IICUXOJIOTHYECKUX
ocobenHocteit ooyuatomuxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, ONpENEsIeT
MUHUMAaJbHBIH HA0Op OMNBITOB, JAEMOHCTpaLUi, [POBOJUMBIX YYHUTEIEM B  KJacce,
n1abopaTopHBIX PabOT, BBHITIOJIHIEMBIX 00yJaIOITUMUCS.

Metonuueckoii OcHOBOM wu3yueHus Kypca «®dusuka» Ha YpPOBHE OCHOBHOIO OOLIEro
o0pa3oBaHus SBISETCS CHCTEMHO-ICSATEIBHOCTHBIM MOIXO0J, O0ECIeYMBAIOIINI JOCTIKEHUE
JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YAbTATOB IMOCPEACTBOM
OpraHu3aliii aKTHBHOM TMO3HABATENFHON JEATEIBHOCTH OOYUYAIOIIUXCS, YTO OYEHb BAKHO MPHU
oOyuenuu aereit ¢ 3I1P, ast KOTOPHIX XapaKTEPHO CHUIKEHUE TIO3HABATEIILHOW aKTHBHOCTH.

Hesu n 3aga4u n3ydeHust yueOHoro npeamera «ODusuka»

O6uue nenu n3ydeHus: yueoHoro npeamera «dusuka» npeacTaBieHbl B padoyeil mporpamme
OCHOBHOTO o0miero oOpa3oBaHus. OCHOBHOW 1IeNibl0  OOydeHHs JeTed C  3aJepiKKOou
TICUXHUYECKOTO Pa3BUTHS HA JAHHOM TIPEJMETE SIBISIETCS: MOBBIIICHUE COIMAIBLHON aarTaIiu
NeTel yepe3 npuMeHeHne (PU3NYeCcKUX 3HaHUN Ha MPaKTUKE.

g oOyvaromuxcs ¢ 3P, Tak ke, kak ¥ A1 HOPMAaTUBHO Pa3BUBAIOLIUXCSA CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTEeNbHYI0 MporpamMmy, JOMHUHHUpYIOIIEe 3Ha4yeHHE
MIPUOOPETAIOT TaKue IIeJH, KaK:

&% OCBOCHHUE 3HaHWH O METOJIaX HAy4HOT'O MO3HAHUs MPUPOAbl U GOPMUPOBAHHUE HA ITOI OCHOBE
MPEACTABICHUHN 0 PU3NUECKON KapTUHE MUPAa;

&% OBJIAJICHHE YMEHHUSAMU NPOBOJUTH HAONIONEHUS MPHUPOJIHBIX SBJICHUH, ONHUCHIBATh U
00001aTh pe3ynbTaThl HAOIIOJACHUHN, WCIOJIb30BaTh MPOCTHIE M3MEPUTEIBHBIC MPUOOPHI IS
n3ydeHus: (pU3MYECKUX SBJICHUH; MPEACTaBIATh Pe3yabTaThl HAOMIOAECHUN WM U3MEPEHUHl ¢
MIOMOINBIO Tabnul, rpadMKOB M BBIABIATH HAa 3TOH OCHOBE AMIMPUYECKHE 3aBHCHUMOCTH;
IPUMEHATh IOJYYEHHbIE 3HAHMs Ui OOBACHEHUs Pa3HOOOpa3HBIX MPUPOIHBIX SBICHUN U
IIPOLIECCOB, MPUHIMIIOB JACHCTBUS BaKHEHIIMX TEXHUYECKUX YCTPOMCTB, s pELICHUs
bu3nyeckux 3anay;

&% pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH,
CaMOCTOSITEJIBHOCTY B TNPUOOPETEHMM HOBBIX 3HAHUM, NpU pelleHUH (QU3MUECKUX 3ajad U
BBIMIOJIHEHUM HKCIIEPUMEHTAIbHBIX HCCIIEIOBAHUI € HCIOJb30BaHUEM HH(MOPMAIIMOHHBIX
TEXHOJIOTUH;

&% BOCIHUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTH ITO3HAHMSI 3aKOHOB IPUPO/IbI, B HEOOXOIMMOCTH
Pa3syMHOTO MCIIOJIb30BaHMsI JOCTMDKEHUH HAayKM M TEXHOJIOTHMH sl JalbHEHIIEro pa3BUTHSA
YeJIOBEUECKOro 00IIECTBA, YBAKEHHSI K TBOPLAM HaYKH U TEXHUKHU; OTHOLIEHUS K (U3UKE KaK K
3JIEMEHTY 00111e4eI0BEYECKON KYIbTYpHI;

&% HCIIOJIb30BAaHME TOJYYEHHbIX 3HAaHMUH W yMEHUH I pelleHus MpakTHUeCKUX 3ajad
MOBCEJHEBHOM  KM3HM, oOecneueHHs: O€30MaCHOCTH CBOEH KHM3HM, palMOHAIbLHOTO
IPUPOJIOTIONIL30BAaHUA U OXpaHbl OKpyxaromeil cpeapl. JlocTikeHue 9STHX — 1enei
o0ecrieunBaeTcsl pelIeHUeM CIeAYIOLUX 3a1ay:

&% 3HaKOMCTBO oOyuatomuxcs ¢ 3[1P ¢ MeToamu nccienoBaHusi 0ObEKTOB U SIBICHUI PUPOJIBL;
& TpuOOpeTeHHe 3HAHUH O MEXAHWYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX
SABJICHUSX, (PU3MUECKUX BEJIMYMHAX, XaPAKTEPU3YIOLIUX 3TH SBJICHUS;



& (QopmupoBanue yMmeHui#l HaOmIOJATh MPHUPOJIHBIC SBJICHUS W BBIIOJIHATH OTBITHI,
nabopaTopHble  Pa0OTBl W OKCIEPUMEHTAIBHBIE  MCCIEOBAHUS C  HCIOJIb30BAaHHUEM
M3MEPUTENBHBIX TPUOOPOB, IHUPOKO IPUMEHSEMbIX B IPAKTUUYECKON KU3HU;

& OBJIAJICHUE TAaKUMHU IOHATHSAMHU, KAK IPUPOIAHOE SBJICHHUE, SMIIMPUYECKH YCTAHOBJICHHBIN
¢axT, mpoOieMa, TUNIOTE3a, TEOPETUICCKUN BBIBOJ, PE3YIHTAT IKCIEPUMEHTAIBHON MPOBEPKU;
&% IMOHMMAHHME OTIMYMN HAYYHBIX J@HHBIX OT HEIPOBEPEHHOW MH(POpPMAINH, LIEHHOCTU HAyKH
JUI YIOBJIETBOPEHUS OBITOBBIX, IPOM3BOJICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEHN UeIoBEKa.

Oco0enHocTH 0TOOpa M aganTanuM y4e0HOro MaTepuaJjia no gusnke

OcHoBoli 00yueHus oOydaromuxca ¢ 3[IP Ha mpeaMerax ecTECTBEHHOHAyYHOTO IMKJIA
SBIISICTCST Pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX ONEpaIyii (aHaim3, CHHTE3, CpaBHEHHE,
0000111eHNEe) Ha OCHOBE BBINOJIHEHUS Pa3BUBAIOIIMX YHPaXHEHUH, (OpMHUpOBaHHE MPHUEMOB
YMCTBEHHOW Pa0OTBI: aHAJIM3 UCXOJHBIX JTAHHBIX, IUIAHUPOBAHUE MaTephalia, OCYIIECTBICHUE
MOJTAITHOTO M WTOTOBOTO CAMOKOHTPOJISI, & TAK)KE OCYIIECTBISETCS JHKBUAAIUS TPoOEIoB B
3HAaHUSX, 3aKpeIUIeHHe W3YyYeHHOTO MaTepuaia, oOTpadOTKa alTOPUTMOB, TOBTOPEHUE
npoiiieHHoro. borpioe 3HaYeHHe MPUAAeTCsl YMEHHIO paccKka3aTh O BBIMOJHEHHOW padoTe ¢
MIPAaBHJIBHBIM YIOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJOTHH M COONIOACHUEM JIOTHYECKHX
CBSI3€M B M3JIaraéMoOM Martepuale.

st oOyuwarormuxcst 3[IP Ha ypoBHE OCHOBHOTO 0OIero o0pa3oBaHUS TO-TIPSKHEMY
SBJIIOTCSL XapaKTEPHBIMHM: HEJOCTAaTOYHBIH ypPOBEHb PAa3BUTHUS OTIEIbHBIX MCUXUYECKUX
MpoLeccoB  (BOCHPUSTHUS, BHUMaHUS, MaMsTH, MBIIUICHHUS), CHIKEHHBIH  ypOBEHb
MHTEJJIEKTYaJbHOTO DPAa3BUTHS, HU3KUH YpPOBEHb BBINOJHEHUS Y4YEOHBIX 3aJaHuN, HU3Kas
ycnemHocTh 00y4deHus. I[lodTomy mnpu wusydeHuM QU3UKH TpeOyeTcs IIeICHANpPaBICHHOE
HWHTEJUICKTyalIbHOE pa3BuTue ooOydarommxcs ¢ 3[IP, oTBewaromee wux OCOOEHHOCTSIM U
BO3MOJKHOCTSIM. Y4eT ocoOeHHocTell oOydarommxcs ¢ 3IIP TtpeOyer, 4TroObl mpu H3yYCHUH
HOBOIO0 Marepuaja 00s3aTeIbHO MPOUCXOIUIO MHOTOKPAaTHOE €ro MOBTOPEHHUE; pacIIMpPEHHOE
paccMOTpeHHEe TEM U BOIPOCOB, PACKPHIBAIOIIMUX CBA3b (PU3UKU C KHU3HBIO; aKTyaau3alus
MEPBUYHOTO )KU3HEHHOT'O OTbITa 00Y4arOIIUXCsl.

YcBoeHHEe NPOrpaMMHOrO MaTepuana Mo (M3MKE BbI3bIBACT OOJbIINE 3aTPyIHEHUS Y
obyuatoruxcs ¢ 3P, moatomy Teopust u3ydaercss 6e3 BBIBOJOB CIOXHBIX (popmyn. 3amauu,
TpeOyloIre TPUMEHEHUs CIIOKHBIX MaTeMaTHYEeCKUX BBIYMCICHUN U QOpMyN, B OCOOEHHOCTH
Takux TeM, Kak «MexaHndeckoe IBUKEHUE», «ApXuMenoBa cuia», «MexaHndeckass YJHEPTrus»,
«DQNEeKTpUUeCcKHe SBICHUSY, «DNEKTPOMArHUTHBIE SBICHUS), PEIIAIOTCS B KJIACCE C MOMOIIBIO
yuutens. Oco0oe BHUMaHHE 0pU HM3YyYeHHHM Kypca (U3HKU YAENsSeTcsl MOCTaHOBKE U
OpraHu3alliM SKCHEPUMEHTa, a TaKXKe IMPOBEJCHUIO (MPEUMYILECTBEHHO Ha KaXXJOM YpOKE)
KPaTKOBPEMEHHBIX  JIEMOHCTpAluii  (BO3MOXKHO € HCIOJBb30BAaHUEM  3JIEKTPOHHOM
JI€MOHCTpAIHN ).

Hekotopbie Tembl 00s3aT€NBHO JOJDKHBI BKIIOYATh OMNOpPHBIE J1TaOOpaTOpHbIE paboThI,
KOTOpbIE pa3BUBAIOT YMEHHE TOJb30BATHCS MPOCTEHIIMMHU NpUOOpPaMH, aHAIU3UPOBATH
MOJTydeHHbIE JJaHHble. B cBsA3M ¢ 0COOEHHOCTSIMM MOBENEHUS U JEATEIbHOCTH O0yJaromuXcs ¢
3IIP (pacTOopMOKEHHOCTh, HEOPraHM30BAHHOCTH) MPEIYCMOTPEH CTPOXKAMIIMK KOHTPOJIb 32
COONIIOJICHMEM TpaBHJI TEXHUKUM OE30MAaCHOCTH TMpPU MPOBEIACHUU JTaOOpaTOpHBIX U
NpakTU4eckux pabotT. boibinoe BHUMaHMe NpH U3ydyeHMHM ¢Gu3Mkd mnoapoctkamu ¢ 3I1P
oOpairaercsi Ha OBJaICHUE UMH MPAKTUYECKUMU YMEHUSIMHU U HABBIKAMH.



[IpenycmarpuBaeTcsi yMEHbIIEHHE O00bEMa TEOPETUYECKUX CBEIEHUM, BKIIOYEHHUE
OTACJIBHBIX TCM HWJIM LCJIbIX Pa3AcCjiOB B MAaTCpHAJIbl IJId OGBOpHOFO, O3HAKOMMUTCIIbHOT'O HJIHN
(hakyJIbTaTUBHOTO HW3Yy4YCHUSI. [Ipennaraercss yMmeHbleHHE OOBEMa MaTEeMATHUECKUX
BBIYHCIIEHUU 3a CUET YBCIMYCHUA KAUCCTBCHHOT'O OIMMCAHUA SIBJICHUM U mponeccoB.

JlocTaTOyHOE KOJIMYECTBO BPEMEHM OTBOJUTCA HA PACCMOTPEHME TEM U BOIIPOCOB,
PaCKpbBIBAIOIUX CBA3b (1)I/I3I/IKI/I C XKHU3HBHO, C TEMH ABJICHUSIMU, H8,6JIIOI[€HI/I$IMI/I, KOTOPBIC
XOpomo HM3BECTHBI YUYCHHKAM H3 HX JKXHU3HCHHOI'O OIIbITA. MaxkcrnMaabHO HCIIOJIB3YIOTCA
MCKINPECIMETHBIC CBA3KM C TAKMMH OUCHUILIMHAMH, KakK reorpaq)m[, XHUMMUA, 6I/IOJIOFI/I$I, T.K.
obyuatonuecs: ¢ 3[1P ocoOeHHO HYKTArOTCS B MPEMOJHECEHWH OJHOTO M TOTO K€ Y4eOHOTO
MaT€puaia B pas3IMYHBIX aCIICKTax, B €TI0 BApPbUPOBaHWMK, B HCOAHOKPATHOM IOBTOPCHUH U
3aKpEIUICHUH TOJYyYEHHBIX 3HAaHUM U MPAKTU4YeCKuX ymeHul. 11o3Bosas paccMarpuBarh OMH U
TOT e y4eOHbII MaTepHall C pa3HbIX TOUEK 3PEHHUS, MEKIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro
Jy4IIEMY OCMBICIIEHHUIO, 00JIee MPOYHOMY 3aKPEIUIEHUIO MOJIyYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMEHHUH.

IIpumepHbIe BUABI AesATeabHOCTH o0yuaromuxcs ¢ 3IIP, o0ycioBieHHbIE
0c00bIMH 00pa30BaTeJbHBIMH MOTPEOHOCTAME U 00ecrieYnBaoIIUe
OCMBICJIEHHOE OCBOEHHE COJAepP:KaHNu 00pa3oBaHus Mo npeaMeTy « Du3ukay

Tematnueckas ¥ TEpMUHOJIOTHYECKAs JIEKCHKa 10 Kypey pusuku coorBeTcTByeTr OOIT OOO.
Conepxanrie BUIOB AesTenbHOCTH oOydatomuxcsi ¢ 3[1P Ha ypokax (u3uku ompenenseTcss ux
0coObIMU 00OpazoBaTelbHBIMU TTOTpeOHOCTIMU. [ToMmumo mmpoko ucnosb3yembix B8 OOIT OO0
o0uux Uid BcexX OOy4aromMXCsl BUIOB JAEATEIBHOCTU CIIEAYeT YCHJIHTh BHUJABI JEATEIbHOCTH,
crnenuguUHble Uil JAaHHOW KaTeropuM JeTeil, oOecredynBaroniie OCMBICICHHOE OCBOEHHE
coJiep’kaHus 00pa3oBaHUs MO MPEAMETY: YCHUJICHHE NMPEAMETHO-TIPAKTHUECKON AESITETbHOCTH C
aKTUBU3AIMEH CEHCOpPHBIX CHUCTEM; OCBOGHHE MaTepHala C OINOpOi Ha alrOPUTM;
«TIOIIArOBOCTh» B U3YYEHUU MaTepHalia; UCMOJIb30BaHUE JOIMOJHUTEIBHON BU3YyalIbHON OMOPHI
(cxembl, 11a0JIOHBI, OMOpHBIE TaOJMMIIBI); PEUYEBOM OTYET O TpOIEcce U pe3yabTaTe
JeSITeNIbHOCTH; BBITIOJIHEHUE CIIEHUAIbHBIX 33JaHUN, 00ECIIeUNBAIOIINX KOPPEKIUIO PETyIsSIUN
y4eOHO-103HABATEIbHOMN AATEIBHOCTH U KOHTPOJIb COOCTBEHHOTO pe3y/bTaTa.

s oOyuatomuxcs ¢ 3I[IP cymiecTBeHHBIM SBISIOTCA HpUEMBI pabOThl C JIEKCUYECKUM
MartepuagoMm 1o npeamety. IlpoBoaurtcs crenuanbHas paboTa MO BBEACHUIO B aKTHBHBIN
CJIOBaph OOYYAIOIINXCA COOTBETCTBYIOUICH TEpMUHONOTHU. M3ydaemble TEpPMHUHBI BBOJSTCA Ha
MOJINCEHCOPHOM OCHOBE, o00s3aTenbHa BU3yallbHAas TMOJACPKKA, AITOPUTMBI pabOTHI €
OTIpe/ieNIieHUEM, OMIOPHBIE CXEMBbI JJIsl aKTyaIn3aluu TePMUHOJIOTHUH.

B cBsBU ¢ ocoObiMu 00pazoBaTenbHBIMU TMOTpeOHOCTAMU oOydatormuxcs ¢ 3I1P, mpu
TUTAHUPOBAHUH pabOThl yUEHUKA HA YPOKE CIIeAyeT MPHUIEPKUBATHCS CIEIYIOIINX MOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: JaBaTh aJrOPUTM OTBETA; pa3peliarh MOJIB30BATHCS IUIAHOM,
COCTaBIIEHHBIM TPHU MOATOTOBKE JOMAIITHETO 3aJlaHusl; JaBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K
OTBETY y MOCKH; pa3peliaTh JeNaTh MpelBapUTeNbHbIC 3alliCH, MOJb30BaThCSA HATISIHBIMU
MOCOOHSIMU.

2. Ilo BO3MOKHOCTH 3a/aBaTh OOYYAIOMIMMCSI HABOJSIINE W YTOYHSIOIINE BOMPOCHI, KOTOPHIC
MOMOTYT UM TOCJIEIOBATENBHO U3JI0KUTh MaTEepHall.

3. CucreMaTtuyecku MpOBEPSATh YCBOCHUE MaTepuasa Mo TeMaM YPOKOB, JJiI CBOEBPEMEHHOTO
oOHapyXeHHsI POOETIOB B MPOIIEANIEM MaTepurae.



4. B mpouecce n3ydeHUs HOBOTO MaTepuasa BHUMaHME YYEHHKOB oOpalraercs Ha Hauboliee
CIIOKHBIE pasfernsl u3ydaeMol Tembl. HeoOxomumo wamne oOpamiateCsi K HUM C BOIPOCaMH,
BBISICHAIOIMMHE TIOHUMaHKE y4eOHOTO MaTepHuala, CTUMYJIMPOBATh BOIPOCHI IIPU 3aTPYAHEHUSIX
B YCBOEHHUH HOBOTO MarepHaa.

Mecto yueOHOro npeamera « ®usuka» B y4eOHOM IIaHE

B cootBerctBUM ¢ @PenepasbHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero o0pazoBaHus yueOHbIN npenmeT «Pu3nka» BXOAUT B MPEIMETHYIO 00JacTh
«EcTtecTBeHHbBIC HAaYKuW» U SABJISACTCSA 00s13aTENIbHBIM AJI1 U3YYCHHUA.

Conepxanne yueOHOTO Tpenmera «Dusmkay, MpencTaBIEHHOE B pabodell mporpamme,
cootBercTByeT PI'OC OOO ocHOBHOW 0O0pa3oBaTeNbHOM HpOrpaMMe OCHOBHOIO OOIIEro
00pa3zoBaHus, aAaNTHPOBAHHOW OCHOBHOW 00pa30oBaTEIbHON MPOrpaMMe OCHOBHOTO OOIIETo
00pa3zoBaHus 00YUAIOIIHUXCA C 3aIEPKKON ICUXUIECKOTO Pa3BUTHSL.

COJEPKAHHUE YYEBHOT' O TIPEJIMETA «®U3UKA»
7 KUIIACC
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHN OKPY/KAIOLIEro MUpa
®usnka — Hayka o npupoje. fBneHus npupojpl. OU3NUeCKHe SBICHUS: MEXaHUYECKHE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckre BenuuuHbl. M3Mepenune ¢usznyeckux BenuuuH. Puznyeckue MpUOOPBHI.
THoepewnocms  usmepenuti. MexayHaponHas cucrema enuHui. Kak ¢usumka u  apyrue
€CTECTBEHHbIE HAyKH U3y4alOT HpUpoOny. EcmecmeenHo-HayuHblli Memoo  NO3ZHAHUL
HaO00enue, NOCMAHOBKA HAYYHO20 GONPOCA, GblOBUNICEHUE 2UNOMe3, IKCNEPUMEHM NO
npogepke 2unomes, oOvsAcCHeHue Haboaemozo senenuus. Onucanue QuauyecKux AeIeHUll ¢
nOMOUIbIO MOOeell.

IIpenmer u MeTo1bl PUBMKH.
30ecvb u oOanee Kypcusom 0003HAHEHLI MeMbl, U3VHEHUE KOMOPbIX HNPOBOOUMCS 8
o3HakomumenvHom naame. Iledazoe camocmoamenvno onpedensem 00vbeM U3YUAEMO20
Mamepuana.

JdemoHcTpauuu
1. Mexanu4eckue, TEII0BbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMSL.
2. @usnueckue npuOOpPHl U TMpoLeAypa NPSMbIX H3MEPEHUM AaHaJIOrOBBIM U LHU(POBBIM
pudopoMm.
3. OmnpeneneHue NOrpelHOCTH SKCIIEPUMEHTA.
®poHTaNbHBbIE 1a00paTOPHBIE PA00THI HJIM JICKTPOHHAS JEMOHCTPALUSA.
1.0Onpenenenue LeHsbl AICHUS U3MEPUTEIBHOTO NMPHOOpa (MCIOJb3Ys TEXHOJIOTHYECKYIO KapTy
HKCIIEPUMEHTA).
2. U3mepenune 00bEMa KUAKOCTH U TBEPIOTO Tea
3. OmnpeneneHue pa3MepoB MajbIX TEJ.

Paznea 2. [leppoHavyanbHbIe CBeICHHS O CTPOCHHH BEIECTBA
CrtpoeHue BemecTBa: aTOMbl M MOJEKYIbl, WX pa3Mmepbl. Onwvimel, OoKazvlearoujue
Oouckpemnoe cmpoeHue eeujecmea. JIBIKeHHe 4acTul] BemecTBa. CBs3b CKOPOCTH JBHXKCHUS
YaCTHUL C TEMIIEPATYPOH.



BpoyHoBckoe nBmwxenue, muddy3us. BzanMomelcTBUe YacTHIl BEIIECTBA: MPHUTSHKCHUE U
OTTAJIKMBAaHUE. ATpEraTHble COCTOSHHUS BEIIECTBA: CMPOEHUE 2ad308, HCUOKOCMel U MEEPOblX
(Kpucmaniudeckux) me.

Bzaumocesazs meancoy ceoucmeamu ewjeCme 6 pAa3HbIX aAcpeamubiX COCMOAHUAX U UX
aAMoOMHO-MONEKYIAPHbIM cmpoenuem. OcobeHnocmu azpe2ammublx cOCMOSHULL 800bL.
JdeMoHcTpanuu

1. HaGmoieHne OpOyHOBCKOTO JIBHIKCHUSI.
2. Habmronenue muddysun.
®poHTaNbHBIE J1a00paTOPHBbIE PA60THI U ONBITHI
1. Orenka quameTpa aToMa METOJIOM PSAZIOB (C HCToNb30BaHueEM doTorpaduit).
2. OnbITH IO HAOMIOJCHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITbl N0 OOHAPYXEHUIO MAEWCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS (DIEKTpPOHHAs
JEMOHCTpAIus).
Pasznen 3. /IBuskeHue U B3auMoOelCTBHE TeJl

Mexanndeckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpHOE JBIkeHUue. CkopocTh. Cpeonsis
CKOpOCMb NPU HEPABHOMEPHOM 08udceHuu. Pacuér myTu U BpeMEHU JBUXKECHHUS.

SIBnenue unepuuu. 3akoH unepyuu. Bzaumooericmeue men kak NpUYUHA USMEHEHUSI CKOPOCTU
osudicenus men. Macca Kak Mepa HHEPTHOCTH Tela.

[TnotHocTh BemiecTBa. (6536 NIOMHOCMU C KOIUYECMBOM MONEKYI 8 edunuye obvéma
gewecmaa.

Cuita Kak xapakTepuCTHKa B3auMoiecTBus Teia. Cuila ynpyroctu u 3akoH ['yka. H3mepenue
CUTIbL ¢ NOMOWBIO OUHAMOMempa. SIBIIEHNE TATOTEHUSI U CUJIa TSKECTH.
30ecy u Odanee npueoOUMCsE pacUIUPEeHHblL NepeyeHb JabopamopHblX pabom u Onvlmos, u3
KOMopo2o yuumeib 0eiden 8bloop no c60eMy YCMOMPEHUIO.

Cuna tspxkectn Ha gpyrux Twradetax (MC). Bec Tema. HeBecomocth. CrokeHue cui,
HanpaBJIEHHBIX N0 OAHOM npsiMoi. PaBHoeiicTByIomast cui. Cuia TpeHus. Tperue cKonbiceHus
u mpenue nokosi. Tpenue 6 npupooe u mexruxe (MC).

JdemoHcTpauuu
. Habnroienne MmexaHn4eckoro JIBMKEHHS Tela.
. U3smepeHune ckopocTu MpsIMOJIMHEHHOTO ABHKEHUS.
. Habnronienue siBieHUst HHEPLMH.

1
2
3
4. HabGnroieHue M3MEHEHUsI CKOPOCTH MTPHU B3aUMOJICHCTBUU TEll.
5. CpaBHeHHUE Macc Mo B3aUMOJICHCTBUIO TEL.

6. CroxeHue CHJl, HapaBJIEHHBIX 110 OJJHON MPSIMOH.

7. JleMOHCTpalus CHJIbl YIPYTOCTH Ha Pa3jIMYHbIX MaTepraliax.

@DpoHTAJbHbIE J1A00paTOPHbIE PA0OTHI U ONBITHI.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [BWKEHHUS (IIapuKa B JKUJIKOCTH, MOJIETH
AIEKTPUIECKOTO aBTOMOOUIIS U T. 11.)(3NIEKTPOHHAs JEMOHCTpPALINS).

2. OrmpeneneHue cpeaHeld CKOPOCTH CKOJbXEHHS Opycka WIM IIapuKka [0 HaKIOHHOU
MJIOCKOCTH.

3. Ompenesnenue MIOTHOCTH TBEPAOTO Tela.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHUs (medopmarmu) MOpyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OmbIThl, JEMOHCTPHUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela H
XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.



Pa3nen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenne. CriocoObl YMEHBIIICHHUSI M YBETUYCHHsI JaBlieHus. [laBneHue raza. 3aBUCIMOCTh
JaBJeHUs ra3a oT 00bEMa, Temrneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIAKOCTIMU
u razamu. 3akoH Ilackans. [Tnesmamuueckue mawunvl. 3a8UcUMOCb 0AGACHUS HCUOKOCU OM
2nyounsvl. Coolmaronmecs cocysl. [ uopasnuieckue MexaHuzmol.

Atmocdepa 3emumn m armochepHOe HaBiCHHE. [Ipuuunbl CYUEecmeosanus 6030VUIHOU
obonouxku 3emau. Onwbir Toppuuemmu. M3mepenue arMocepHOro MaBIICHUS. 3asucumocmo
ammocghepnoz2o Oagnenus om 6vlcomvl HAO YposHem Mmops. lIpuOOpsl i H3MEPCHHS
aTMOC(EpPHOTO JTaBICHHUS.

JlelicTBrEe KUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tejo. BrlTamkuBaromas (apXumenaoBa)
cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

JdeMoHcTpauuu
1. 3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIEPaTypHI.
2. Ilepenaya gaBiieHHs )KUIAKOCTHIO U Ta30M.
3. CooOwiaromuecst COCypl.
4. I'mapaBiaudecKuil mpecc.
5. [IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.
6. 3aBHCHMOCTh BBITIKHBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHOM YacTU Tela U IUIOTHOCTH
JKHIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKHIKOCTH.
8. YcioBue miaBaHMs TeN: IUIAaBAHWE WM TMOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILLIECHUS
IUIOTHOCTEH TeJIa M KUIKOCTH.
@DpoHTAJbHbIE J1A00paTOPHbIE PA0OTHI U ONBITHI
1. WccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B JKUIKOCTh YaCTH
Tena.
2. OnpeneneHre BhITAIKMABAIOIIECH CHIIbI, TIEHCTBYIOIIEH HA TEJO, HOTPY>KEHHOE B )KUIAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIbI, ACHCTBYIOIIEH HA TENO B >KUAKOCTH, OT
Macchl Teia.
4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOUICH CHJIbI, JIEHCTBYIOIIEH HA TEJIO B
XKHUJKOCTH, OT 00bEéMa MOTPYKEHHOH B )KHIAKOCTh YACTH TEJa M OT TUIOTHOCTH JKHIKOCTH.
5. KoHcTtpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKM U OIpeaeieHue eé
IPy30I0bEMHOCTH.
Pasznesa 5. Pabora u MOIIHOCTL. JHeprus

Mexanundeckas padota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKIIOHHAS IJIOCKOCTh. [IpaBuiio paBHOBeCHs phlyara.
[Ipumenenne mnpaBuia paBHOBeCUsl pbluara kK ONoky. «3oromoe npasuno» mexawuxu. KIIJ]
npocmuix mexanusmos. [lpocmoie mexanuzmol 6 OGbImMy U MmexHuKe.

Mexanudeckas »Heprusi. Kunerndeckass U moTeHIMaNbHas dHeprus. [IpespawyeHue o0HO20
8UO0A MeXaHU4ecKoU IHepaul 8 Opy2oll. 3aKOH COXPaAHeHUs IHeP2UL 8 MeXaHUKe.

JdeMoHcTpanuu
1. ITpuMepbl IPOCTHIX MEXAHU3MOB.
®poHTaNbHBIE J1a00paTOPHBbIE PA00THI U ONBITHI
1. Onpenenenne pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JABIIKEHUU TeJa M0 TOPU30HTAIBHOM
MMOBEPXHOCTH.
2. WccnenoBanue ycnoBU paBHOBECHS pblyara.



3. Usmepenue KII/l HakIOHHOM TUIOCKOCTH (3JIEKTPOHHAS JEMOHCTPALIMS).
4. N3y4yeHue 3aKOHA COXPAaHEHUsI MEXaHUUECKOM 3HEPTUHU (3JIEKTPOHHAs JEMOHCTPALINS).

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUs1
OcHogHble noN0NHCeHUS MONEKYIAPHO-KUHEeMUYeCKoU meopuu cmpoenus eewjecmea. Macca u
pasmepvl amomos u moaekyi. Onvimol, NOOMEEPIHCOAIOUIUE OCHOBHBLE NOLOHNCEHUSL MONEKYIAPHO-
Kunemuueckol meopuu. Mooenu meépooeo, JHcuoKo2o u 2a3000paszHo20 COCMOSIHUL 8eujecmad.

Kpucrannuaeckue u amopdusie tena. OoOvsicHeHue c8oUCmE 2a308, HUOKOCmel U meeépovix
mejl HA OCHOB8e NOJLOACEHUU MONEKYIApHO-KuHemuyeckou meopuu. CMauuBaHNE U KalMJUIPHBIE
SIBJICHUSL.

TeroBoe pacmmpenune u cxarue. Temmeparypa. Cesaze memnepamypvl €O CKOPOCHbIO
MEeNI08020 OBUNCEHUS YACTNUY.

Buyrpennsiss sHeprus. CrmocoObl M3MEHEHUS BHYTPEHHEW OJHEpPIrHWH: TeIulonepeaada u
COBepIIeHHe paboThL. BHIBI TeTUTONIEpEIau: TEIUIOPOBOIHOCTh, KOHBEKIIHS, H3ITydeHHE.

KonwmuecTBo TemnoTel. YjenpHas TEIUIOEMKOCTh BeIllecTBa. TemiooOMeH | TeIIOBOe
paBHOBecHe. Vpasuenue mennogozo 6ananca. Ilnasnenue u omeepoesanue Kpucmaiiuieckux
sewjecms. Yoenvnas mennoma nnaenenus. Ilapooobpazosanue u xonoencayus. Ucnapenue (MC).

Kumienne. YnenpHas Temiora mapooOpa3oBaHusl. 3asucumocms memnepamypsvl KUNeHus om
ammocgeprnozo 0asneHus.

BrnaxxnocTs BO3myxa. DHeprusi TOIUMBA. YJeibHAs TEIyioTa cropanus. [IpuHIMNBI paboOThI
teruioBeix gBurareneit. KIIJ[ TermmoBoro mBurarens. Tennosvle Osucamenu u 3auiuma
oxpyacaroweti cpedvl (MC). 3axon coxpanenus u npespaujenus sHepeuU 8 Mmeniosvlx Npoyeccax
(MC).

JdemoHcTpauuu

. HabGmonenune OpoyHOBCKOTO JBHMKCHUS.

. Habmonenue quddysuun.

. Habnronienue siBienuii cMaunBaHUs U KalWJUISIPHBIX SIBJICHUN.

. Habnroienue temnoBoro pacmupeHust Ted.

. U3MeHeHue naBieHus ra3a npu u3MeHeHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
. [IpaBua usMepeHus TeMIeparypsl.

. Bunel Teronepenaun.

. Oxnax/ieHue mpyu COBEPIICHUU PaOOTHI.
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. HarpeBanue nipu coBepiiieHr# paboThl BHEITHUMHU CHUJIAMH.

10. CpaBHEHUE TEIUIOEMKOCTEN Pa3INUYHbIX BEIIECTB.

11. Habmronenue KUmeHus.

12. HabmroeHre mocTosIHCTBA TEMIEPATyPhl MIPH MJIaBICHUH.

13. Mojenu TeIIOBBIX ABUTATEIIEH.

®poHTAIbHBIE 1a00paTOPHbIE PA00THI U ONBITHI

1. OnbITHl O 0OHAPYKEHUIO NEHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS (AIEKTPOHHAS
JIEMOHCTpAIIHS).
2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOW COJIM UJTU caxapa.
3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIUPEHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEll.
4. OnpeneneHue TaBIeHHS BO3ayXa B OaJUIOHE IINPHIIA.



5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro 00bhEMa U HarpeBaHus
WA OXJIAXK/ICHUSI.

6. Habmroienne n3MeHeHusl BHYTPEHHEH SHEPTHH Tela B pe3yJIbTaTe TeIuionepeadn U padoThI
BHCUIHUX CHUIJI.

7. UccnemoBanue sIBIICHUS TEIUIOOOMEHA TIPY CMEIIMBAHUN XOJIOTHOM U TOPSIYCH BOJIBI.

8. HccnenoBanue mpoiiecca ucnapeHusl.

9. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.

10. Onpenenenne yaeabHOM TEIIOTHI TIJIABICHUS JIb/IA.

Pa3nen 7. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSA

Onektpuzanys Tenl. J[Ba poda dJIEKTpUYECKUX 3apsaoB. B3zaumoseicTBue 3apsoKeHHBIX TeI.
Onexktpuueckoe monue. llpunyun cynepnosuyuu 21eKmMpudecKux nouneu (Ha KauecmeeHHOM
yposne). Hocumenu snekmpuueckux 3aps006. DIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi.

Crtpoenue atoMa. [IpOBOJHUKHN U TUINEKTPUKU. 3AKOH COXPAHEHUS INIEKMPUUECKO20 3apsoda.
DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPUIECKOTO TOKA. VICTOUHUKH MOCTOSTHHOTO
TOKA.

JIeficTBUSI AIEKTPUIECKOTO TOKA (TEIMJIOBOE, XUMHUYECKOE, MAaTHUTHOE). DIeKMpUuuecKuil mox
8 JHCUOKOCMAX U 2a3AX.

PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO TOKA. 3axon [ocoyns—/lenya. DNEKTpUUECKHUE TIENU U
MOTPEeOUTENN DJIEKTPUUECKONM dSHepruu B ObITy. OnekTpuyeckas mnenb. Cuia Toka.
DnekTpudeckoe HamnpsbkeHue. ConpoTHUBICHUE MPOBOJHUKA. Y IETbHOE COMNPOTHUBIICHUE
BemiecTBa. 3akoH Owma mnsa ydactka uenu. [locrmemoBartenbHoe W mapajieIbHOE COEAMHEHUE
MIPOBOJIHUKOB. KOpOTKOE 3aMbIKaHUE.

[ToctosiHHble MarHuThl. B3aumoaelcTBHE MOCTOSIHHBIX MAarHuToOB. Maenummuoe noie.
Maenumnoe none 3emau u eco 3uauenue 0ns dHcusHu Ha 3emne. Onvim Ipcmeda. MarHutHoe
10JI€ 3JEKTPUYECKOTO ToKa. l[prMeHeHune 371eKTpOMarHuToB B TEXHUKE. J[eliCTBUE MAarHUTHOTO
MoJIsi HAa TMPOBOJHUK C TOKOM. OJlekmpoosuzcamenb HNOCMOAHHO20 moka. Mcnonvzosauue
aekmpooguzamenell 8 mexHu4yecKux yCmpoucmeax u Ha mpaHcnopme.

OnbiTel  @apazges.  SBiaeHUe  AIEKTPOMATHUTHOW  WMHAYKUuMHM. [lpasuno  Jlenya.
Onexmpozcenepamop. Cnocobvi noayuenus 31eKMPU4ecKol dHepeuu. NeKmpocmaHyuu Ha
80300HOBISIEMBIX UCHOYHUKAX IHEPSUU.

JdeMoHcTpanun

1. Dnexkrpuszanus Teml.

2. JIBa poja 37EKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBHE 3aPSKEHHBIX TEl.
3. YCeTpoiCcTBO U JEHCTBUE IEKTPOCKOMA.

4. DnexTpocTaTuyeckast UHAYKIIHS.

5. 3aKOH cOXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

6. IIpoBOAHUKHU U ANDIEKTPUKH.

7. MonenupoBaHHU€e CUJIOBBIX JTUHUHN 3JIEKTPUUECKOTO MOJISI.
8. UcTOYHMKY MTOCTOSIHHOTO TOKA.

9. JleiicTBHSI 2IEKTPUUECKOTO TOKA.

10. DyeKTpUUYECKHl TOK B KUJIKOCTH.

11. I'a30BbI# pa3psia.

12. VI3amepeHue CUIIbl TOKa aMIEPMETPOM.

13. U3mepenue 3MeKTpUYECKOTr0 HAMPSKEHUSI BOJIbTMETPOM.



14. Peoctar 1 Mara3uH CONpPOTHUBIICHUI.

15. BzaumopeiicTBHE OCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXXHOCTH pa3/ieNICHUs MOJI0COB MarHUTa.

17. MonenupoBaHue MarHUTHBIX 10JIEH IOCTOSTHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTHOE€ 1oJie TOKa. DJIEeKTPOMAarHur.
20. [leficTBE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

21. DnexTpoaBUrareib MOCTOSHHOIO TOKA.
22. UccnenoBaHue SBJICHUS AJIEKTPOMATHUTHONW MHIYKIUH.
23. Onbrter Dapages.
24. 3aBUCUMOCTb HANpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHMS.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
®poHTaNbHBbIE J1a00paTOPHbIE PA00THI U ONBITHI

1. OnpITHI IO HAOIIOJEHUIO SJIEKTPU3ALUH TeJl UHIYKIUEH U PH COTPUKOCHOBEHUH.
2. UccnenoBanue 1eHCTBUS AIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U TUJIEKTPUKH.
3. Coopka u npoBepka paboThI AEKTPUUECKOHN MU TTOCTOSTHHOTO TOKA.

4. M3MepeHnue u peryaupoBaHue CUIIbI TOKA.

5. I3MepeHue u peryinpoBaHue HAPSHKEHHUS.
6. HWccrnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HIYLIErOo dYepe3 pPe3UCTOp, OT CONMPOTHUBIIECHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JJIMHBL, TUIOIIA/IM TIONIEPEYHOTO CEUYEHUS U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHSI HANpPSDKEHUH TMPU MOCIENIOBAaTeIbHOM COEAMHEHHH JABYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapajlIeIbHOM COSIUHEHUN PE3UCTOPOB.

10. Onpenenenre paboTHI AEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOLTHOCTH AJIEKTPUUECKOTO TOKA, BHIJCIIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAINPsDKEHUS Ha HEel.
13. HccnenoBaHne MarHUTHOTO B3aUMO/ICUCTBUS ITOCTOSIHHBIX MarHUTOB.

14. V3ydyeHre MarHuTHOTO TOJISI MMOCTOSIHHBIX MarHUTOB NMPHU UX OOBEIWHEHUU U pa3feliCHUU.
15. UccnegoBanue I€UCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTH CHUJIbI B3aUMOJCUCTBUSA KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA M HaIllPaBJICHUS TOKA B KaTYIIIKE.

17. I3y4yenue NeiCTBUS MAarHUTHOTO TOJISI HA TPOBOJHHUK C TOKOM.

18. M3yuyenue paboThI 3JEKTPOIBUTATEIS.

19. U3mepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.
20. OmnbITl MO MCCIEIOBAHUIO SIBJICHUS DIIEKTPOMArHUTHOM MHAYKLIHU: HCCIIEJOBAaHUE
W3MEHEHU 3HAUYE€HUsI U HANPaBJICHUS] HHIYKIIMOHHOTO TOKa.

9 KJIACC
Pa3gen 8. Mexannueckue siBJICHUA

MexaHn4yecKoe OBHXKCHHE. MaTCpI/IaJ'IBHa}I touka. Cmcrema orcuéra. OTHOCHTEIBLHOCTH
MECXaHHUYCCKOI'O IBUKCHUS. PaBHOMepHOG HpHMOHHHCﬁHOC JABHOKCHHC.



Hepasnomeprnoe npsamonuneiinoe osudcenue. Cpeousas u MESHOBEHHAS. CKOPOCMb mend npu
HepasHoMepHOM Osudcenuu. Y ckopeHue. PaBHOyCKOpeHHOE MPSIMOTMHEIHOE IBHKECHHUE.

CBoGomnoe manenue. Onwvimer  lanunes.  Jlumetinas —u  yenogas — CKOpoOCmU.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpermit 3axkon Herotona. [lpunyun
CYNepno3uyul Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHHS CKOJBXKEHUs, CUJIa TPEHUs TIOKOS,
npyrue Buabsl Tpenus. Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTECHHS. YckopeHue c80600H020
naoenus. J[susxcenue niawem e6okpye Coanya (MC). Ilepsas rocmuueckas CcKoOpoOCHb.
Hegecomocmo u nepezpysku.

PaBHOBecue MarepuanbHOU TOUKU. AOcontomuo meépdoe meno. Pasnosecue meépooco mena
¢ 3aKkpeniénno ocvio epaujenus. Momenm cunvl. L{enmp masxcecmu.

Wmnynec tena. Hsmenenue umnynvca. Hmnynvc cunvl. 3aKOH COXpPAaHEHHUS HMITYJIbCA.
PeaxtuBnoe nemwxenue (MC).

Mexanudeckass paboTa ¥ MoUIHOCTh. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cea3w
oHepauu u pabomoul. [lomenyuanvuas snepausi menda, NOOHAMO20 HAO NOBEPXHOCMbIO 3EMIIU.
Ilomenyuanonaa snepeusi cocamou npyxcunvl. KuHetuueckas odHeprus. Teopema o
KuHemuyeckou sHepauu. 3aKOH COXpaHEHHs] MEXaHNYECKOW SHEPTHH.

JdeMoHcTpanuu

1. HabGmronenne MeXaHM4IeCKOTO JBMYKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHHE TIyT€W U TPACKTOPHUIN IBUKEHUS OAHOTO U TOTO K€ T€Ja OTHOCHUTENBHO pPa3HBIX
TEJI OTCYETA.
3. 3MepeHue CKOpOCTH U YCKOPEHUS MTPSAMOJUHENHOTO JIBUKECHUS.
4. UccnenoBanue MpU3HAKOB pABHOYCKOPEHHOTO JIBHYKEHUS.
5. HabGnronenue ABMKEHUS Tea MO OKPYKHOCTH.
6. HaGmronenne MexaHUYeCKUX SIBJICHUM, TPOUCXOASIIUX B cuctemMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCHUTEIHHO KaOuHEeTa PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS Te€a OT MACChl TeJa U IEUCTBYIOIIEH Ha HETO CUJIBI.
8. HabmroneHue paBeHCTBA CHII ITPU B3aUMOJICHCTBUH TEJI.
9. U3meHeHue Beca Tela Ipu YCKOPEHHOM JBMKCHHUU.

10. Ilepenaya umiysbca Ipu B3aUMOJICUCTBUU TEII.
11. TlpeoOpa3oBaHus SHEPTUU TPU B3AaUMOICHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOICHCTBHUU.

13. CoxpaHeHue uMIysbca Npu abCOMIOTHO YIIPYroM B3aUMOICHCTBUU.

14. HabnroeHrue peakTUBHOTO JBUKCHHSL.

15. CoxpaHeHre MeXxaHUYECKOUW SHEPTUU MpU CBOOOHOM MaJICHHH.

16. CoxpaHeHHE MEXaHMYECKOW SHEpPruu NpH JABUKEHUU Tela MOJ JEHCTBHEM MPYXKUHBI.
@poHTaNbHBIEC 1a00paTOPHBIE PA00THI U ONBITHI

1. KoHcTpynpoBaHue TpakTa Ajsi pa3roHa U JAIbHEHIIEro paBHOMEPHOIO JBHKEHHUS IIApHKa
WJTH TETIEKKH.
2. Onpenenenue cpeaHel CKOPOCTH CKOJBKEHUS OpyCcKa MM JIBHXKEHUS [IapyKa MO0 HaKIIOHHON
MJIOCKOCTH.
3. Omnpezenenne yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM JIBMXKEHHUH 10 HAKIOHHOMW TIOCKOCTH.
4. VccnepoBaHue 3aBHCHMOCTH TYTH OT BpPEMEHH INpPU PABHOYCKOPEHHOM JBIDKEHUHU 0€3
Ha4aJIbHOW CKOPOCTH.



5. UccnenoBaHue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBl HOPMAJILHOTO JIaBJICHUS.

6. Onpenenenre KodhUITUEHTA TPEHUS CKOJBKCHHS.

7. OnpeneneHue KECTKOCTU PYKUHBI.

8. Onpenenenne pabOThl CHIIBI TPSHUS IPH PABHOMEPHOM JBM)KCHHH TeJIa TI0 TOPU30HTAILHOM
MOBEPXHOCTH.

9. Ormpenenenue pabOThl CHJIBI YOPYTOCTH TIpU TMOABEME Tpy3a C HCIOJIb30BAaHHEM
HCEIMOABUKHOT'O U ITIOABHUKHOT'O 0JI0KOB.

10. M3yuenue 3akoHa COXpaHEHUS SJHEPTUH.

Pa3nen 9. Mexanuyeckue KoJjie0aHUs M BOJHBI

Konebarenproe nBmwkeHne. OCHOBHBIC XapaKTePUCTHKH KOJICOAHWH: TEPHOJ, YacTOTa,
aMIuIATya. Mamemamuueckutl u NPYICUHHBIL MATMHUKU.

Ilpespawenue sHepeuu npu KonrebamenbHoM O8udiceHuu. 3aTyxaroue KoseOaHus.
Breinyxennsie konebanus. Pezonanc.

Mexanndeckue BOJTHBL. CBOWCTBA MEXaHUYECKUX BOJH. [IpoJI0JIBHEIE U MMOTIEPEYHBIC BOJHBI.
Jnuna eonnel u ckopocmv eé pacnpocmpanenus. Mexanuueckue 60nHbL 8 MEEpOOM mere,
ceticmuyeckue 801wl (MC).

3ByK. I pomrxocmbs 38yka u ebicoma moua. Ompasicenue 38yka. Ungpassyk u yiompasseyx.
JdeMoHcTpanuu
1. HaGmoienue xosneGaHuii Te Mo IeHCTBUEM CHUJIIbI TSHKECTH U CUJIBI YIIPYTOCTH.

2. HabGmonenue kosiebaHui Tpy3a Ha HUTH U Ha TIPY)KUHE.

3. HabGmroienne BBIHYKIEHHBIX KOJIEOaHUH 1 pe30HaHca.

4. PacnipocTpaHeHUe MPOIOIbHBIX U OTIEPEYHBIX BOJIH.

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HaHC.

@DpoHTAJIbHBIE J1A00pPaTOPHbIE PA00THI M ONBITHI

1. Onpenenenuie 4aCTOTHI U IEPUOAA KOJICOAaHUN MAaTEMAaTUYECKOTO MAasiTHHUKA.

2. OmnpeneneHue 4YacToThl M IepUoOJia KOJeOaHUN MNPYKUHHOTO MasTHUKA (JIEKTPOHHAs
JEMOHCTpAITHs).

3. HccnenoBanue 3aBUCHMOCTH MEpUoja KOeOaHHH MOJBEIIEHHOrO K HUTH Tpy3a OT JUTHHBI
HUTH.

4. VccnenoBanue 3aBUCMMOCTH TEpHOJa KoJeOaHUN MPYKMHHOTO MasTHHKA OT Macchl Ipysa
(37IeKTpOHHAS IEMOHCTPALIHS ).

5. IlpoBepka HE3aBHCHMOCTH MepHoAa KoyeOaHHil Trpys3a, MOABEIIEHHOTO K HHUTHU, OT MAacCChI
rpysa.

6. OmbITHI, AIEMOHCTPUPYIOIINE 3aBUCUMOCTb MEpPHOJa KOJIEOaHH MPYKMHHOTO MasTHHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPY>KUHBI.

7. U3mepeHue ycKOpeHust CBOOOTHOTO MajieHusl (JIIEKTPOHHAS IEMOHCTPAIIus).

Pazgen 10. D1eKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIC BOJTHBI
DNEKTPOMAarHUTHOE TOJIE. DIEKTPOMAarHuTHbIE BOJHBI. CBONCTBA IEKTPOMArHUTHBIX BOJIH.
IlIxana snekmpomacHummublx 60nH. Mcnonv3oeanue 31eKMpOMACHUMHBIX BOIH Ol COMOBOU
CBA3U.
OnexTpoMarHutHas npupoja cBera. CkopocTe cBera. BoaHOBBIE CBOMCTBa CBeTa.
JdeMoHcTpanuu



1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBbIE CBOWCTBA CBETA.
@poHTaIbHBbIE JJA00PaTOPHbIE PAGOTHI M ONBITHI
1. 3y4eHne CBOWMCTB AIIEKTPOMArHUTHBIX BOJH C IIOMOIILI0 MOOUIIBHOTO TeneoHa.

Pa3nen 11. CBetoBble IBJIE€HUS
JlyueBass Mozenb cBera. VcrouHuku cBeta. [lpamonumennoe pacnpocmpaneHue ceema.
3ammenus Connya u Jlynor.
Otpaxenue ceta. [lnockoe 3epkano. 3akoH oTpaxkeHusi cera. [Ipenomiienne cBera. 3aKkoH
npenomiieHuss cBeta. [llonnoe eHympennee ompadicenue ceema. Hcnonv3osanue noaHo2o
BHYMPEHHE20 OMPANCEHUsL 8 ONMUYECKUX C8EMOOUOOAX.
Jlunza. Xon nydeil B nmH3e. Onmuueckas cucmema @omoannapama, MUKPOCKONA U

meneckona (MC). [na3 kakx onmuueckas cucmema. bauzopykocms u danvnozoprocme.
Pasznooicenue 6benoco ceema 6 cnexmp. Onwvimul Hvtomona. Cnoowcenue cnekmpanbHulx

46emoa.

JdeMoHcTpanuu

1. IlpsimosmMHENHOE PACIPOCTPAHEHHE CBETA.

2. OTpaxkeHue cBera.

3. Tlony4yenue n300pakeHMI B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

4. Ilpenomnenue cBeTa.

5. OnTHYeCcKU# CBETOBO/I.

6. Xon ydeii B cobuparoieii JuH3e.

7. Xoa mydeil B pacCEeUBAIOIICH JIMH3E.

8. [Tony4yenne n300pa’KeHUI ¢ TOMOIIBIO JIMH3.

9. llpuHnun aevictBus Goroamnmapara, MUKPOCKOTIA U TEIIECKOIIA.

10. Monens riaza.

11. Pa3noxenue 6enoro cBeTa B CIEKTP.

12. Ilony4yenue Gesoro cBeTa Npu CI0KEHUH CBETA Pa3HBIX LIBETOB.

@DpoHTAJIbHBIE J1A00pPaTOPHbIE PA0OTHI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH yIJia OTPaXKEHHsI CBETOBOTO Jiyda OT yIJia MaJeHHsl.

2. N3ydyeHue xapakTepuUCTHK U300pakeHHsl MpeMEeTa B IUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH yrila MPEIOMIICHUS CBETOBOTO Jiydya OT yrja MajJeHus Ha

TPaHULIE «BO3IYyX—CTEKIION.

4. Tlonydenue n300paxeHuil ¢ MOMOIILI0 COOUPAIOIIEH JIMH3BI.

5. Omnpenenennie (OKYCHOTO pacCTOSHHUS M ONTUYECKOM CHIJIBI COOMparomiei JIMH3bI

(37IeKTpOHHAS IEMOHCTPALIHS ).

6. OMBITHI IO PA3NI0KEHUIO OEIOTO CBETa B CIEKTP (ITMEKTPOHHAS AEMOHCTPALIUS).

7. ONBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOIEHUN Yepe3 IBETOBBIE (DUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJeHHS
Onwvimul Pezepgpopoa u nnanemapnas modens amoma. Mojens atoma bopa. Ucnyckanue u
norJolieHue ceera aroMoM. KBautel. PainoakTuBHOCTb. Anbgha-, bema- u camma-u3nyuerus.
Crpoenue aromHoro siipa. HykinonHast Mozens atoMHoro siapa. Mzotonsl. PaguoakTuBHbIE
npespatieHus. [lepuoo nonypacnaoa amommuvix sidep. Hoepuvie peakyuu. 3aKOHbI COXPAHEHUs
3aps006020 u mMaccogozo yucen. Peakyuu cunmesa u denenus sdep.



Ucmoynuxku snepeuu Connya u 36630 (MC). Hoepmas suepeemuka. [elicmeus
PAOUOAKMUBHBIX U3IYHeHUll Ha JHcusvle opeanuzmsl (MC).
JdeMoHcTpanuu
1. CrieKTphl U3Ty4eHUS U MOTJIOIICHHUSL.
2. CexTpbl pa3InyHbIX ra30B.
3. Cnektp BoJOpOaa.
4. Habmroenue TpekoB B kamepe Buibcona.
5. PaboTa cuérunka HOHU3UPYIOMINUX H3ITyUSHHA.
6. PerucTparwst n3my4eHus: IpUpOAHBIX MUHEPAJIOB U TIPOIYKTOB.
@poHTabHBbIE JIA00PATOPHBIE PA0OTHI M ONBITHI
1. WccnepoBaHue TpEeKOB: HM3MEPEHHE SHEPrUM 4YacTHUILbI 10 TOPMO3HOMY MyTH (IO
¢doTorpadusim) (37E€KTpOHHASA AEMOHCTPALINS).
2. Uzmepenue paanoakTUBHOTO (hoHA (IJEKTPOHHAS JEMOHCTPALIHS).

IHoBTOpHUTEILHO-00001IAK0IIIUI MOAY.Ib

[ToBTOpHUTENEHO-0000IIAOIINI MOAY/TH MPEJHA3HAYCH JII CUCTEMATU3AIMK U 0000IeHUs
NpEeAMETHOI'0 COACPIKAHUSA U OIbITAa ACATCIbHOCTH, HpI/IO6peTéHHOFO IIpH U3YYCHUH BCETrO Kypca
bu3uKu.

[Ipy u3yyeHuM NTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JEATEIbHOCTH,
Ha OCHOBE KOTOPBIX oOecrieynBaeTcs JOCTMKCHUE TIPCIAMETHBIX HW  MCTAIIPCIMETHBIX
IUTAHUPYEMBIX pe3yJbTaToB oOy4deHHus, (opMHpyeTcsi eCTeCTBEHHO-Hay4YHasi TI'PaMOTHOCTH:
OCBOCHME HAYYHBIX METOJIOB KCCIEAOBAHUS SBJICHUI MNPUPOABI M TEXHUKH, OBJAJICHUE
YMEHHUSIMHU OOBACHATH (PU3NUYECKUE SABJICHUS, TPUMEHSS MOJyYeHHbIE 3HAHUS, PellaTh 3aJauu, B
TOM YHCJIe KAUECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpuHIMNHUATBEHO NEATENbHOCTHBIA XapakTep AAHHOIO paszfesia peanusyercs 3a C4ET TOro,
YTO y4alllhecs BBITIOJHAIOT 33aJIJaHuUs], B KOTOPBIX UM Ipe/iaracTcs:

&% Ha OCHOBE IOJIyYEHHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBACHATH (hU3HUECKUE SBICHUS B
OKpY’Karolllell TpUpo/ie U TIOBCETHEBHOM KU3HU;

&% HCMOJb30BaTh MOJI PYKOBOJACTBOM II€arora Hay4Hble METOJIbl MCCIEAOBAHUA (PUINUYECKUX
SIBJICHUH, B TOM YHCJIE JIJIsl IPOBEPKH TUIIOTE3 U MOJY4YEHUS TEOPETUUECKIX BBIBOJIOB;

&% OOBSICHSATDH C OTMOPOM Ha AUJAKTUYECKHI MaTepual nocie o0CyXKAeHUs C IearoroM Hay4HbIe
OCHOBBI HanboJsiee BaXKHBIX TIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTUH, HApUMep, IPAKTUYECKOTO
UCIOJIb30BAHUS PA3NMYHBIX MCTOYHHUKOB OJHEPIMM HA OCHOBE 3aKOHA NIPEBpAIlEHUS H
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxxnmas w3 TeM JaHHOro pasjena BKJIIOYAeT OSKCIEPUMEHTAIBHOE HCCIEOBaHHE
00o001IaroIero xapakTepa Ha YCMOTPEHHUE TeAarora u mnpu ero nomoinu. Pasgen 3aBepiaercs
MIPOBECHUEM TUArHOCTUYECKOM 1 OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA
B nemom pesynbrathl ocBoeHusi obOyuaromumucs ¢ 3IIP yueOGHoro mpeamera «®Dusuka»
JOJKHBI COBIAAATh C pe3ylbTaTaMu paboueil MporpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHMS.
Haubonee 3HaUMMBIMU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:



MOTHBAIUS K 00YUEHHIO U LIEICHANPABICHHON MT03HABATEIBHOM NeSITeIHbHOCTH;

yYCTaHOBKA Ha OCMBICJICHUE JIMYHOTO OTIBITA, HAOMIOICHHI 32 (PU3NYECKUMHU KCIIEPUMEHTaMH;

YCTaHOBKA Ha OCMBICIIEHUE DPE3YyIbTaTOB HAOIIOAECHUH 3a HPHUPOJHBIMH M TEXHOTE€HHBIMU
SABJICHUSIMH C TIO3UIIUH (PU3MYECKHUX 3aKOHOB;

CIOCOOHOCTH OIICHUBATH MPOUCXOISIIIE U3MEHEHHS U MX TTOCIICACTBUS;

(bopMyIIMpOBaThH M OIICHUBATH PUCKH, (HOPMUPOBATH OTIBIT;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO JEeSTENbHOCTh (IpU
COBMECTHOM BBINOJIHEHUH J1a00PATOPHBIX IPAKTUYECKUX padoT);

YMEHHUE pa3inyaTh yuyeOHble CUTyalluu, B KOTopbiX ywamuiica c¢ 3IIP moxer neiicTBoBaTh
CaMOCTOSITEJIbHO, U CUTYyalluu, TJie CIEIyeT BOCIOJIb30BaThCS CHPAaBOYHOM HMHpopmanuenn u
JIPYTUMH BCTIOMOTATEIbHBIMU CPEACTBAMH;

CHOCOOHOCTh MPUHUMATh PEIIEHHE B )KU3HEHHOW CUTYallMH HAa OCHOBE NIEpEHOCa MOITY4YE€HHBIX
B X0/ 00y4eHUs] PU3NYECKUX 3HAHUN B aKTyaJIbHYIO CUTYAIHIO;

CroCOOHOCTH COOJIIOAATh B TIOBCEHEBHOM KU3HU TIpaBUjIa JUIHOM O€30TTaCHOCTH HAa OCHOBE
MOHUMaHUS (PU3MUECKUX SBICHUHN U 3HAHUS 3aKOHOB (PH3HKH;

YMEHHE KPUTHYECKH OLIEHHUBATH MOJIyYEHHYIO OT cobeceHrKa HHPOPMAIUIO, COOTHOCS €€ CO
3HaHHEM (PU3MYECKUX 3aKOHOB;

CIOCOOHOCTh TMepeAaTh CBOM COOOpa)KeHHs, YMO3AKIIOUEHHS! TakK, 4TOObl OBITh MOHSTHIM
JIPYTUM YEJIOBEKOM;

a/IeKBaTHOCTh MOBEJCHHS 00ydJarolerocs ¢ TOYKU 3pEHUS] OMAaCHOCTH UM 0€30MacHOCTH s
ceOst WK 711 OKPY>KAIOIIUX;

YBaXXEHHE K TPYly U pe3yJIbTaTaM TPYAOBOH JEeATEIbHOCTH;

yrilyOneHne NpeAcTaBIeHUH O LENOCTHOM KapTHHE MHUpa Ha OCHOBE NMPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAaHUH U MPAKTUUYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIbTATbI
Ognadenue yHugepcanbHbIMu y4eOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

BBISIBJIATH TIPUYUHBI U CIICICTBUS MPOCTHIX (PU3NYECCKUX SIBIICHHIA,

ompeneNniaTh (QHU3MYECKUE TOHATHS, CO3[aBaTh OO0OOINEHHs, YCTaHABIMBATH AaHAJOTHH,
KJaccu(UIMpoOBaTh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS W KPUTEPUU VI KIACCU(PHUKAIIHH,
UCTIOJIB3Ysl CIIPABOYHYIO0 HH(POPMAIIMIO U OTUPAsICh HAa aJITOPUTM Y4EOHBIX JICHCTBHIA;

YCTaHABIIUBATh TPUYUHHO-CIICJCTBCHHBIC CBS3H, CTPOHMTH JIOTHUECKOE pacCyXKICHUE,
yMO3aKJItoueHue (MHAYKTHBHOEC, JCAYKTHBHOE, I10 aHAJOTHHM) M JIeJIaTh BBIBOJBI IOJI
PYKOBOJICTBOM TIE/Iarora;

WCKaTh WM OTOMPaTh WH(GOPMAIIMIO WM JaHHBIC U3 UCTOYHUKOB C YYETOM TMPEIIOKCHHOM
y4eOHO¥ 3a/1a41 U 3a/IaHHBIX KPUTCPHUCB.

CO3/1aBaTh, IPUMEHATH U IPEOOPA30BbIBATH 3HAKU ¥ CHMBOJIBI, MOJIETH U CXEMBbI JJIsl PEelIeHUs
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

C TIOMOIIIBIO TIeIarora WK CaMOCTOSITENIbHO MPOBOAUTH OIMBIT, HECIOKHBIA HKCIIEPUMEHT 10
YCTaHOBJICHHIO OCOOEHHOCTEH (U3MUeCKOro OO0BeKTa WM SBJICHHS; NPeoOpa3oBBIBATH
MHGOPMAIIMIO U3 OJTHOTO BUJAA B APYTro# (TabIUIly B TEKCT U IIp.);

yCTaHABIUBATh B3aUMOCBSI3b (DM3MUECKUX SBICHHM M TIPOIECCOB, HCIOIB3YSl alTOPUTM
y4eOHBIX IEHCTBUI.

Osnadenue yHusepcanibHbIMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:



OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3a/a4yeil KOMMYHUKALUN IS
BBIPAKCHUSI CBOUX MBICJICH U MOTPEOHOCTEN IS IUTAaHUPOBAHUS CBOCH JIESTETLHOCTH;

OpraHM30BBIBaTH ydeOHOE B3auMOJeHcTBUE B rpymme (Ompenesars oOmue e,
pacnpenensiTh pojy, 10roBapuBaThcs APYr ¢ APYroM U T. 11.).

LIEJICHANPABICHHO  HCIIOJIb30BATh  MH(POPMAIIMOHHO-KOMMYHUKATUBHbIE  TEXHOJOTHH,
HEOOXOAMMBIE ISl PEIICHUS YUeOHBIX U MPAKTHUECKUX QU3NIECKUX 3a/1a4;

OpraHU30BBIBATH Y4€OHOE COTPYAHUUYECTBO U COBMECTHYIO JESTEJIBHOCTh C YUUTEJIEM MU
CBEPCTHHUKAMH B IPOIIECCE 3aHATUN (PUZUKOU.

Osnadenue yHugeepcantbHolMu Y4eOHbIMU PEYIAMUCHBIMU OCTICHGUAMU:

MOHMMATh 1IE€JM E€CTECTBEHHOHAYYHOro OOYy4eHMs, CTaBUTh M (OpPMYIUpPOBATH Js ceOs
HOBBIE 33J1a41 B yueOe U 03HaBATEIbHON AEITEIbHOCTH;

oOHapyxuBaTh M (OPMYJIHUPOBATH Yy4eOHYIO TIPOOJIEMy, ONpENeNsITh Ielb y4eOHOM
NESATENBHOCTH;

CaMOCTOSITEJIBHO WJIM C TIOMOLIBIO Y4YUTENs IUIAHUPOBATh ITYTH JOCTHXKEHUS LeJed B
(¢u3nyecKux SKCIIEpUMEHTaX, B TOM 4YHCIIe aJbTEPHATHBHBIE, OCO3HAHHO BbIOMpaTh HanboJiee
s dexTuBHBIC CITOCOOBI pelIeHNs YIeOHbIX U MIO3HABATEIBHBIX 33]1a4;

COOTHOCUTBH CBOM NMPAKTUYECKUE NACUCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIECTBIATH
KOHTPOJIb CBOEH NeATENBHOCTH B Ipoliecce IOCTHKEHHs pe3ylibTaTa, ONPENeNiTh CIOCOObI
NEeMCTBUI B paMKax MpeAsioKeHHBIX YCIOBHM U TpeOOBaHU, KOPPEKTUPOBATH CBOU JEUCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIuEN;

MPaBWJIBHOCTh  BBIMIOJHEHHUS]  AKCIEPUMEHTAIbHOW  yueOHOW 3amaudM, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEILLICHHUS;

BJIaJICHUE OCHOBAaMHU CAMOKOHTPOJISl, CAMOOLIEHKH, NMPUHATUS PELICHUH WU OCYILECTBIICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIbHON JESITEbHOCTH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYalll! U MpeylaraTh IJIaH €€ U3MEHEHNS,

MpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH peEHIeHHH Yy4eOHOHN 3aaauu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT.

HNPEAMETHBIE PE3YJIbTATDBI
TpeOoBanusi K NpeAMETHBIM PpPe3yJbTaTaM OCBOEHHsI y4eOHOro mnpeamera «DuU3NKay,
pacnpeieieHHbIE 110 roxaM 00y4YeHust
Pe3ynbratel mo rogam GopMynupyrTCs MO IPUHILUITY A00aBICHUS HOBBIX Pe3y/IbTaTOB OT rojia
K roay (pe3yabTaThl OYEPEAHOTO rojia MO0 yYMOJIYAHUIO BKIIOYAIOT PE3yJIbTaThl MPEABLAYIINX
JIeT).
7 KIIACC

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTh C(HOPMHPOBAHHOCTH Y
oOyJaromuxcs yMEHHI:
— OPHEHTHUPOBATHCS B TOHATHUSX W OMEPUPOBATH MUMHU Ha 0a30BOM YypoOBHE: (U3MUYECKUE U
XUMHWYECKUE SIBICHUS; HAOIIOJCHHE, SKCIIEPUMEHT, MOJENb, TUIOTe3a; SAUHHIIBI (DU3HUECKUX
BEITMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe);
MEXaHUYECKOE [BIKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJMHEWHOE), TPAEKTOpHs,
paBHOACWCTBYIOMIAS CUJI, Nedopmanus (ynpyras, IaacTuueckas), HeBECOMOCTb, COOOIIAIOIINECs
COCYJIbl, C OIIOPOM HA AUAAKTUYECKUN MaTEpUal
— paznuyarh sBiIeHUS (quddy3us; TEIUIOBOE IBMKEHHE YacTHIl BEIIECTBAa; PaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JIBM)KEHHE; MHEPLIMs; B3aUMOJICHCTBHUE TeJl; paBHOBECUE TBEPABIX



T€Jl C 3aKPEIUIEHHOW OCBIO BpAILCHMS; Mepeada AaBJICHUS TBEPABIMHU TEJIAMH, KUIKOCTIMU U
razamu; atMoc(epHOe MaBJICHUE; TUIABAHHE TN, MPEBPAIICHUS MEXaHWYSCKOW SHEPruu) IO
OMMMCAHUKD HUX XAPaKTCPHBIX CBOIICTB M Ha OCHOBE ONBITOB, ACMOHCTPUPYIOIIHUX JAHHOC
¢du3nveckoe siBICHHUE, TOCIIE MPEABAPUTEILHOTO O0CYKICHHS C MIEIaroroM;

— pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUYECKHUX SBICHHHA B OKPYXAIOIIEM MHpPE, B TOM
YHUCJIC (1)I/I3I/I‘-ICCKI/IC SABJICHUA B HPHUPOAC: NPUMCPBI ABUXCHUA C PA3JIMUYHBIMHU CKOPOCTIAMHU B
)KUBOM W HEXUBOU mpupoac; I[Gf/'ICTBI/Ie CWJIbl TPCHHUA B HNPUPOAC U TCEXHUKC, BJIIMAHHC
aTMOC(i)epHOI‘O JaBJICHUS Ha JKUBOM OpraHusM; IJIaBaHUC pI)I6; pbrdyaru B TCJIC 4YCJIOBCKA, IMPU
3TOM MEPCBOAUTH MMPAKTUYCCKYIO 3aaavy B y‘IC6HYIO, BBIACIATH CYHICCTBCHHBIC
CBOMCTBa/MPU3HAKN (PU3NYECKUX SBJIEHUHN C MOMOIIBIO NIEAArora;

— OIIKMCbIBATh HM3YYCHHBIC CBOWCTBA Tel U (1)H31/I‘~IGCKI/IG SABJICHHA, HWCIOJIb3Ys q)HSI/I‘IeCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, Cujla TPEHUs, JaBiieHue (TBEPAOIO Tena, KHUAKOCTH,
rasa), BBITAJIKUBAIOIIAS CUJIa, MEXaHW4YeCcKas padoTa, MOIIHOCTb, TJICYO CHJIBI, MOMEHT CHJIBI,
KOB(l)(bI/IIII/IGHT IIOJIE3HOTO I[GﬁCTBHSI MEXaHU3MOB, KMHCTHYCCKAsa U IIOTCHIIMAJIbHAasA 3H€pFI/I${) C
OHOpOI\/’I Ha CXEMY, IIPHU OIIMCAHHUU PACKPLIBATH (bmnqecxnﬁ CMBICJI UCIIOJIB3YEMBIX BCIIMYHH, UX
o0o3HaueHus u CANHUIIbI (1)I/ISI/ILIGCKI/IX BCINYNH, HAXOJIUTH q)OpMy.TII)I, CBA3BIBAIOIIUEC TaHHYIO
(DMBUYECKYIO BEIMUMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH rpadUKH W3YYCHHBIX 3aBUCHMOCTEH
(bu3NyecKuX BEMYUH C ONIOPOM Ha AUTAKTUYECKU I MaTepua,

— XapaKTCPHU30BaTh CBOMCTBA TECJI, (1)I/ISI/ILIeCKI/Ie ABJICHUSA W IIPOLCCChI, HUCIIOJIB3Yysd IIpaBUJIa
CJIOKEHHUS cuJ (BIOJb OHOM MpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH, 3aKOH COXPaHEHMs] MEXaHUYECKOI
SHEpruy; TMpU OBTOM JlaBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa U 3alHUCBIBaTh €ro
MaTeMaTH4eCKOe BhIpaXXEHHE M0 PYKOBOJCTBOM IIe1arora ¢ 00CyX/IeHneM I1aHa paboThl;

— 0OBACHATH (PU3MUECKHE SIBIIEHUS, MPOLECCHl U CBOICTBA TeN, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: IMpH T[OMOIIM T[eJarora BbISBISATDH
MIPUYHUHHO-CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1— 2 JIOTMYeCKUX I1aroB ¢ OMOPOi Ha
1—2 u3yuyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUM, GU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

— peliath TUIMOBBIE pacuéTHBIC 3a/lauu B 1/1eHCTBUE C OMOPOI Ha aIrOpPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TMEAAaroroM, HCHONb3yd 3aKOHbI U (POPMYIbI, CBS3BIBAIOIINE
¢buznueckue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33/laydl 3alKChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIAThH (pU3HUECKre BEIUYUHBI B OPMYIIBI M IPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh MOJTY4EHHOM
(bu3nUecKOi BEIUYUHBL;

— pacrno3HaBaTh NPOOIEMBbI, KOTOPHIE MOXHO PEIIUThH MPHU MOMOIIU (PUIUIECKHX METOJIOB TOCTIE
MPEIBAPUTEIILHOTO OOCYXJEHHUS C TMEeAaroromM; IMpd TIOMOINM I[efarora B OINHMCAHUU
WCCIIEIOBAHUSL  BBIACNIATH MPOBEpsieMOe TMpEArnojiokeHue (THMOTe3y), C OMmopol Ha
TUAAKTUYECKUM MaTepuall pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIN PE3yNbTaT, HaXOIUTh
nocie o0CyXISHUS ¢ MeAaroroM OLTMOKH B XOJI€ OTIBITA, IeaTh BEIBOJBI 110 €r0 pe3ylbTaTaM;

— YMETh HaxOJHWTh C HCIOJIb30BaHHEM HH(PPOBBIX 00pPa30BATENbHBIX PECYpPCOB OMbBITHI IO
HaOMOEHNI0 (U3MYECKUX SIBICHUW WM (PU3MYECKUX CBOMCTB Ted: (OpMyIUpoBaTh
MpOBepsieMble TMPEANOIOKEHHS, COOUpaTh YCTAHOBKY M3 TMPEUIOKEHHOTO O00PYHOBAaHUS C
OTIOPOM Ha CXEMYy, 3alHCHIBATh XOJ OMbITa U (OPMYTUPOBATH BBIBOJBI O] PYKOBOJCTBOM
Mearora;



— BBIMOJIHATh TPSIMBIE W3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIIBI U
TEMIIEpaTyphl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX M HU(POBBIX MPUOOPOB C OTIOPOI HA ANTOPUTM;
3aIMChIBATh TIOKAa3aHUS MPUOOPOB ¢ yIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH H3MEPEHUI;

— TMPOBOJUTH COBMECTHO C TIEJaroroM HCCIEIOBAaHUE 3aBHCUMOCTH OJHOW (pusmueckon
BEJIMYUHBI OT JPYro¥ C UCIOIb30BAHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTH IMYTH PaBHOMEPHO
JBUKYIIETOCS Tejla OT BPEMEHM JBMKEHHS Tejla; CUJIbl TPEHUS CKOJIBXEHUS OT Beca Tela,
KagecTBa OOpaOOTKM TMOBEPXHOCTEH TEI W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOUIaan
COTIPUKOCHOBEHUS T€J; CUJIbl YIPYIOCTH OT YJIMHEHHS MPYXUHBI; BHITAJKUBAIOIICH CUIIBI OT
00BEMa Orpy)kKEHHON YaCTH TeJla U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT TIIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeJO; YCIOBUM IJIaBaHUS TEJ, YCIOBUM paBHOBECHUS
ppluara ¥ OJIOKOB); IMOJ PYKOBOJICTBOM II€Jarora y4dacTBOBaTh B IUIAHMPOBAaHMM Y4EOHOTO
HCCIIEI0OBaHUs, cOOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeys MPeI0KEHHOMY IJIaHy,
(uKcUpoBaTh pe3yiabTaThl TMOJYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B BHUIE
MPeI0KEHHBIX Ta0IHIl U TpadUKOB, AeaTh BBIBOBI [0 pe3yJbTaTaM HCCIeA0BaHMUS;

— COOTHOCHUTH KOCBEHHBIC H3MEPEHUST (PU3NUECKUX BEIIMUMH (IIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPAOrO TeNa; cuUja TPEHUS CKOJIBKEHHUS; JaBJIEHWE BO3[yXa; BBITAJIKUBAIOIIAs CuUJia,
JefcTByIONas Ha MOTPYKEHHOE B KUJIKOCTH TEJI0; KOAPPHUIIMEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEAys TPEII0OKCHHOW WHCTPYKIIMU; TIPU BBITIOJTHECHUN W3MEPEHUN IO
PYKOBOJICTBOM I€Jlarora coOupaTh IKCHEPUMEHTAIbHYI0 YCTaHOBKY M BBIUHCIISITH 3HAUEHUE
HWCKOMOM BEITNYHMHBI,

— co0OoIaTh MpaBWiia TEXHUKH O€30MacHOCTH Npu padboTe C J1abopaTOpHBIM 000PYAOBaHUEM
MOCJIe IPEIBAPUTEIHLHOTO 00CYKIEHUS C TIEIaroroM;

— COIOCTAaBJIATh MPUHIUIBI AEUCTBUSA IPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIatomuecs coCybpl, 0apoMeTp, phluar, MoABIKHBIN M HEMOJBM)KHBIN OJIOK,
HAKJIOHHAs IUIOCKOCTh C OMOPOM Ha TUJIAKTUYECKUI MaTepuall;

— XapaKTepU30BaTh MPHUHIMIBI ACUCTBUS H3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB
MOCJIe MPEIBAPUTEIBHOTO OOCYXACHHSI C MEJaroroM ¢ OMOpoi Ha UX OMUCAHUS (B TOM YHCIIE:
MOJIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPABIMYECKHI IIpecc, MaHOMETpP, BBICOTOMED,
MOPUIHEBOM HACOC, apeoMEeTp), HCIOJb3ysd 3HAaHUSA O CBOWCTBAX (PU3MYECKUX SBJICHUU U
HeoOxoIuMble (PU3MUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH MPUMEPHI / HAXOIUTH UHPOPMAIUIO O MPUMEPAX MPAKTUYECKOTO UCIIOIH30BAHUS
(bu3nuecKuX 3HaHUH B MOBCEIHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MPU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHM, COXPAHEHHsI 370POBbS M COONIOJIEHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH Cpefie;

— OCYIIECTBISITH C MOMOIIBIO TMeAarora 0T0Op MCTOYHMKOB MH(popManuu B cetu MHTepHET B
COOTBETCTBUHU C 3aJaHHBIM IOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEKOIIMXCSA 3HAHUM U MYTEM
CpPaBHEHMS  DPa3JIMYHBIX HUCTOYHUKOB  BBIACNATH  HHOpManMio, KOTOpas  sBISETCS
MIPOTUBOPEUUBOM M MOXKET ObITh HEJOCTOBEPHOIA;

— HCIIOJIb30BaTh MPHU BHINOTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TMOMYISPHYIO JIUTEPaTypy
(bu3MUECKOTO CcoJep aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HTepHeT; BlaneTh
npuéMaMl KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHMss MHPOpPMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B APYIYIO;

— c03/1aBaTh MOJ PyKOBOJICTBOM Tie/iarora ¢ 00CyX/IeHHEM IJIaHa pabOThl KpaTKUue MUChMEHHbBIC
U YyCTHBIE cOOOIIEeHHsT Ha oOcHOBe 2—3 wucrouHukoB 360 wuHbopManuu QU3NUIECKOTO
COJIep’KaHus, B TOM YMCIIe MYOIUYHO JIelaTh KpaTKue COOOIIEeHUS O pe3ylibTaTaX MPOEKTOB WIIH



y4eOHBIX MCCIIEIOBAHUHN; MPH 3TOM I'PAMOTHO HMCIOJI30BaTh U3yYCHHBIM MOHATUHHBIN anmapaT
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAINCH;
— IIpY BBIIOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHMM I0J PYKOBOJCTBOM Il€Jarora
pacrpenensats 005 3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABICHHBIMH 33J]adyaMH, CICAUTH 32
BBITIOJTHEHUEM TUIaHa ACWCTBHM, aJ€KBATHO OICHWBATh COOCTBEHHBIM BKJIAI B JAEATEIHHOCTH
I'PYIIIBI; BBICTPaUBaTh KOMMYHMKAaTUBHOE B3aUMOJACUCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOLIUX.
8 KJIACC

[IpenmetHbie pe3ynabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh C(HOPMHPOBAHHOCTH Y
00yJaromuxcst yMEHHIA:
— OpPUEHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE: Macca M pa3Mepbl
MOJIEKYJ, TEIUIOBOE JIBHJKCHME aTOMOB M MOJIEKYJ, arperarHbleé COCTOSIHUS BELIECTBa,
KpUCTAJIIIMYECKHUE U aMOp(HbIE Tela, HACHIILIEHHBIM U HEHACHIIIIEHHBIN Map, BIaKHOCTh BO3yXa;
TEMIIEpaTypa, BHYTPEHHSsS DJHEPIus, TEIUIOBOM JABUIaTENlb, 3JEMEHTAapPHBIM 3JIEKTPUYECKUN
3aps, JJIEKTPUYECKOE IT0JI€, MPOBOJHUKN M JHUAJIEKTPUKH, MOCTOSHHBIN JJIEKTPUYECKUH TOK,
MAarHuTHOE MOJIE;
— pa3nuuarh SABJIEHUS IIOCJIE€ MPEABAPUTENHHOTO OOCYKIEHHS C Teaarorom (TemjaoBoe
paciiupeHue/ckatue, TeIonepeaaya, TEIIOBOE paBHOBECHE, CMauMBaHUE, KallWUIIpHbIE
SIBJICHUS, UCIApeHue, KOHJEHCAlus, IUIaBJIeHHe, KpUCTaJUIM3auus (OTBEplEBaHUE), KUIICHHE,
Tervionepenaya  (TEIJIONMPOBOJHOCTb,  KOHBEKIMS,  HM3JIy4€HHE);  OJeKTpu3alus  Tell,
B3aUMOJICIICTBHAE  3apAJlOB, JEHCTBUSA  JJEKTPUYECKOTO TOKA, KOPOTKOE  3aMBIKAHHE,
B3aMMOJICICTBUE MArHUTOB, JCWCTBHME MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM,
JIEKTPOMArHuTHasE MHIYKLKS) MO ONUCAHMIO MX XapaKTEpHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
— pacro3HaBaTh C IOMOIIBIO I€farora IMpOsBICHUE H3YyYCHHBIX (PU3MUECKUX SIBJICHUH B
OKpYXKaloIlleM MHUpE, B TOM 4HciIe (PU3NUECKUE SBIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE
U KalWUISPHBIE SBJICHUS B NPUPOJE, KPUCTALIBI B pupoze, usnydeHue CoJHLa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHEra; 3JIEKTPUUECKUE SIBICHUS B
arMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMiH, JIpedd MOiIroCcoB,
pOJIb MarHUTHOTO IMOJIA JUIA JKU3HU Ha 3eMile, INOJSIPHOE CHUSHUE; NPU 3TOM IEPEBOAMTH
IIPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIAEIATH CYLECTBEHHbIE CBOMCTBA/NPU3HAKU (HU3NUECKUX
SIBJICHUM;
— OMMCHIBATH I10J1 PYKOBOJCTBOM IleJlarora ¢ o0Cy»/IeHHeM IJaHa paboThl U3ydYEeHHBbIE CBOMCTBA
Ten W (U3NYECKUE SIBJICHUS, UCHOJIb3Ys (PU3MUECKUE BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSSA
SHEpPrus, KOJIMYECTBO TEIUIOTHI, YIEJIbHAs TEIUIOEMKOCTh BELIECTBA, YACIbHAs TEIIOTa
IUTaBJICHUsSI, yJeNbHas TeIuloTa MapooOpa3oBaHUs, yelbHas TEIJoTa CropaHusl TOIJIMBA,
KOA(QQUIMEHT I0JIE3HOTO JNeMCTBUS TEIJIOBOM MalllMHBI, OTHOCUTENbHAsI BJIAXKHOCTh BO3/1YyXa,
JJIEKTPUYECKUN 3apsf], CHJIa TOKA, DJIEKTPUYECKOE HaIpsHKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA,
yIEJIbHOE CONpPOTHBJIEHUE BEIIECTBA, padOTa W MOIIHOCTb 3JEKTPUYECKOTO TOKa); IpHU
ONMCAHUM TPABUIBHO TPAKTOBATh C MOMOINBIO IMeAarora (pU3MUECKUl CMBICI HCHOIb3YEMBIX
BEJIMYUH, 0003HAUEHUS U €IUHULBI (U3NUYECKUX BEIMYUH, HAXOAUTh (OPMYJIIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh I'padUKU H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
— OIpEeNeNsATh MOCIe MPeIBapUTEIBHOT0 00CYX/IEHHUS C TIelaroroM CBOICTBa Tel, (hpuznyeckue
SIBJICHUS U IIPOLIECCHI, UCIOJIb3Ys OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKON TEOPUHU
CTPOEHHUS BEIIECTBA, NPHUHLHUII CYNEPNO3UIMHM IOJIeH (HAa KaueCTBEHHOM YpPOBHE), 3aKOH



COXpaHeHHUs 3apsja, 3akoH OMa ais ydacTka 1en#, 3akoH Jhxoyns—J/IeHna, 3akoH coXpaHeHuUs
SHEPTUU; TPU STOM HAXOJUTHh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €r0 MaTeMaTH4ecKoe
BBIpKEHHUE C OTIOPOii Ha ITU(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

— COOTHOCHUTH TOJI KOHTPOJIEM Teiarora (pu3nyecKue MpoIecchl ¥ CBOMCTBA TEJl, B TOM YUCIIE U
B KOHTEKCTE CHTyallMid NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, MpH IOMOINU IIeJarora
BBISIBJIATH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |1—2 JIOTMYECKUX IIaroB C
omopoii Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (HU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

— pemarh THIOBBIE pacu€THbIE 3a7a4n B 1-2 JEWCTBUS C ONOPOM Ha alroOpuTM,
MPEBapUTEIILHO pa300paHHBIH COBMECTHO C II€AAaroroM, HCIIONB3Ysl 3aKOHBI M (POpMYIIH,
CBsI3pIBAlOIIME (pU3MUYECKHe BEIWYMHBI: HAa OCHOBE aHAJTM3a YCJIOBHS 3a7ayll 3allMCBIBATh
KpaTKoe yCJIOBHE, BBISBIATH HEIOCTATOK MAHHBIX JUIS PEIICHHs 3a/1aud, BBIOMPATh 3aKOHBI U
dbopmynbl, HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOIUTHh PAacYEThl W CPABHHUBATH IOJYYCHHOE
3Ha4eHHEe (PU3NIECKON BETMUUHBI C U3BECTHBIMU JaHHBIMU;

— WMETh TpeCTaBICHHE O TpoliIeMax, KOTOPHIE MOXKHO PEIIUTh TMPH MOMOIIN (HU3HUECKHX
METOJIOB TIOCJE€ TPEABAPUTEIHFHOTO OOCYKICHHS C TIeJaroroM; WCIOJb3ysl OINHCAaHUE
WCCIIEIOBAHUS, BBIJICISATH MPOBEPSIEMOE MPEIIONI0KEHNE, OICHUBATh MPABUIBHOCTD TOPSIIKa
MIPOBEICHUS MCCIICIOBAHMS, JIENaTh BBIBOJIbI;

— YMeTh HaXOJIUTh C HCIOJB30BaHHEM IM(POBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI TIO
HAOMIOIEHUIO (PU3MYECKUX SIBJICHUN WM (PU3MUECKHX CBOWCTB Tel (KamMUIAPHBIC SBIICHHS,
3aBUCUMOCTh JABJICHMs BO3Jyxa OT e€ro o0b&Ma, TEeMIeparypbl; CKOPOCTH Ipolecca
OCTBIBAHUS/HArPEBAHUS IPU U3JIyYEHHHM OT LBETa M3JTy4arolleil/NOorIomaroneld NoBEpXHOCTH;
CKOPOCTb HCHApeHUs BOJbl OT TEMIEpPaTypbl JKUIKOCTH M IUIOMAAUW €€ IOBEPXHOCTH;
ANIEKTPU3ALUs Tl U B3aUMOJECHCTBUE NIEKTPUUECKHUX 3apsAA0B; B3aUMOJCHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJM3alllsl MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB; AEHUCTBHS MarHUTHOIO
[OJI1 Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
IIOCTOSIHHOTO TOKa): (POPMYJIUPOBATh MPOBEPSIEMbIE IPEANON0KEHUS, COOMpPaTh YCTAaHOBKY W3
IIPEUI0KEHHOI0 000PYA0BaHUS C ONOPOIl Ha CXeMY; OIUCBIBATh XOJ OIbITa U (GOPMYJINPOBATH
BBIBO/IbI II0J] pyKOBO/ICTBOM I1€/1arora;

— MMETh INPEJACTABJIECHUS O M3MEPEHHUU TEMIIEpaTypbl, OTHOCHTEIbHON BIIQXKHOCTU BO3]yXa,
CHJIBl TOKA, HAIPSDKEHUs C MCIOJb30BAHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYUH; MPU HNOMOIIM IIelarora CpaBHMUBATh PE3yJbTaThl M3MEPEHUH C Y4ETOM 3aJaHHOU
a0COJIIOTHON NOTPEIIHOCTH;

— IPOBOJUTH COBMECTHO C II€JaroroM HCCIeI0BaHUE 3aBUCUMOCTU OJHOW (puznueckon
BEJIMYUHBI OT JPYro ¢ UCMOJIb30BAHUEM IPSMbBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIAAM IONEPEYHOro CEUeHHs M YIAENbHOTO CONPOTHUBIICHHUS
BEIIECTBAa MPOBOJHHUKA; CHJIBI TOKA, MWJIYIIETO0 Yepe3 MPOBOJHHK, OT HANpsHKEHUsS Ha
IIPOBOJIHUKE; UCCIIEI0OBAHKE MOCIIEA0BATEILHOTO U NMapajuIeIbHOTO COCTMHEHNI TPOBOIHUKOB):
IUTAHUPOBATh MCCIel0BaHue, COOMPATh YCTAHOBKY U BBIOJIHATH U3MEPEHHUS 10T PYKOBOJICTBOM
nejarora, cieays npeuio)keHHOMY IUIaHy, (PUKCHPOBATh Pe3ysbTaThl MOJYYEHHOHN 3aBUCUMOCTH
B BHJIE TaOIMIl U rpaUKOB, /€IaTh BBIBOJBI [0 pe3yabTaTaM MCCIIEA0BaHUS TOCIe 00CYXKASHUS
C MeJ]aroroMm;

— COOTHOCHUTh KOCBEHHBbIE M3MEpPEHHs (PHU3UUECKUX BENUYMH (yIeNbHas TeII0EMKOCTh
BEIIECTBA, COIMPOTHBIEHHE IPOBOJAHMKA, pabOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKa): ¢



MOMOINBIO TIeJlarora IJIAHUPOBAaTh H3MEPEHUs, COOMpPATh SKCHEPUMEHTAJBHYIO YCTAaHOBKY,
Clleys IPEATIOKEHHON HHCTPYKIIMY, ¥ BBIYUACIISATH 3HAYCHUE BEJIMYHMHBL,
— CcoOMI0AaTh MpaBWiIa TEXHUKKA O€30MacHOCTU MpH paboTe ¢ J1abopaTOpHBIM 000pYJOBAHUEM
HocJIe MPeBapUTEIHHOTO OOCYKICHUS C EIarorom;
— COIOCTaBJATH C IMOMOINBIO TIeNarora NPUHIMIIEI JCWCTBUS M3YYEHHBIX HPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OTIOPOM Ha MX ONMUCAHHA (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIEepMETp, BOJIBTMETP, CUETUMK DIEKTPHUECKOW DSHEPTHUH,
AIIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (IIPUMEpBHI),
AIIEKTPUYECKHE TPEIOXPAHUTENN; DIIEKTPOMArHUT, AJIEKTPOJBUTATENlb IOCTOSIHHOTO TOKA),
UCTIOJNb3Ysl METOJIMYECKHE MaTepHallbl O CBOMCTBAaX (U3UYECKUX SBICHUH U HEOOXOJUMBIC
¢uznyeckne 3aKOHOMEPHOCTH;
— pacros3HaBaTh IOCIE MPEIBAPUTEIBHOTO OOCYXKJICHHS C IEAAaroroM IMpOCThIe TEXHUYECKUE
YCTPOWCTBA M M3MEPUTEIIbHBIE TPHOOPHI 0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATETh BHYTPEHHETO CTOPAHHMS, IIEKTPOCKOTL,
peocTar); COCTaBISITh CXEMBI JJIEKTPUYECKUX IeTeld C TOCIeNOBATENbHBIM M TMapajuieIbHbIM
COEIMHEHNEM DJIEMEHTOB, COOTHOCS YCIIOBHBIE 0003HAUCHHS IEMEHTOB DJICKTPHUYECKUX IIETICH;
— TPUBOAWTH MPHUMEPBI/HAXOTUTh WHOOPMAIHIO O TPUMEpPax MPAKTHYECKOTO HCIOJIB30BAHUS
(bU3NYEeCKUX 3HAHUH B TIOBCETHEBHOW KHU3HU JUTs 00ecTieueHHs 0e30MacHOCTH NP 0OpaIeHHH ¢
npuOoOpaMu W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3I0POBbS M COOJIONECHUS HOPM
9KOJIOTMYECKOTO OBEACHHS B OKPY)KaIOIIEeH cpene;
— OCYIIECTBIIATH C MOMOIIBIO MEIarora MoucK MHPopManuy (HU3NIECKOTO CONCPKAHUSL B CETH
WHTepHeT, Ha OCHOBE MMEIONIMXCS 3HAHUW U IMyTEM CPaBHEHHS JOTOJTHUTEIBHBIX HCTOYHHUKOB
BBIJICNIATh HH(POPMAIHIO, KOTOPAst SBISIETCS MPOTHBOPEUNBOM MIT MOKET OBITh HEZJOCTOBEPHOIA;
— WCIIONIB30BAaTh TIPH BBHINOJHEHWM YYEOHBIX 3aJaHMK OTOOpaHHYIO IE€AaroroM Hay4YHO-
HOMYJISIPHYIO JINTEpaTypy (U3UUECKOTO COIEPKaHMs, CIIPABOYHBIC MaTEPHAJIbI, PECYPChI CETH
Wurtepuer; Bnazeth npuéMaMy KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs MHpopManuu w3
OJTHOH 3HAKOBOW CHCTEMBI B IPYT'YIO C ONOPOM Ha aJTOPUTM U YTOYHSIONIME BOIIPOCHI TIEarora;
— co3/aBaTh IOJ] PYKOBOJCTBOM II€Aarora ¢ OOCYXJEHHEM IUIaHa pPabOThl NMUCHMEHHBIE H
KpaTKue YCTHBIE cooOmIeHus, 00001mas nHGOPMAIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO
COICp)KaHHWA, B TOM 4YHCIEC MyOJIMYHO TIPEACTaBIATh PE3YyJIbTaThl MPOCKTHOW  HIIH
UCCIIEIOBATENLCKON IESTEIBHOCTH; IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh H3YYCHHBIN OHATHIHHBIHA
ammapaTt Kypca (U3MKH, COPOBOXK/IATh BEICTYILICHHE TIPE3CHTAIHEH;
— TpU BBIIOJHEHUHM YYEOHBIX IPOCKTOB M HCCIEIOBAHUN (PU3NYECKUX MPOLECCOB MO
PYKOBOJCTBOM II€Aarora pacupeieNsiTh OOS3aHHOCTM B TIpPyNIe B COOTBETCTBUU C
MIOCTABJICHHBIMU 33J]a4aMU, CJIEJHMTH 3a BBIIIOJHEHHEM ILUIaHA JEHCTBUH M KOPPEKTUPOBATH €ro,
aJIcKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIaJ B JESATEIBHOCTh TPYNINbBI; BBICTPAWBAaThH
KOMMYHUKaTHBHOE B3aUMO/ICHCTBHE, TPOSIBIISS TOTOBHOCTH pa3penarb KOH(IUKTHI.
9 KJIACC

[IpenmeTHble pe3ynabTaTbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Yy
oOyJaromuxcs yMEHHI:
— OpPHUEHTUPOBATHCS B MOHATUSAX U ONEPUPOBATh UMHU Ha 0Aa30BOM YpPOBHE: CHUCTEMa OTCUETa,
MaTepHalibHasl TOYKA, TPAEKTOPHs, OTHOCUTEIHLHOCTh MEXaHMUYECKOTO JBWXKEHMA, AeGopmanus
(ynpyrasi, mnjacTudeckas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
NEPerpy3Kd; LEHTP TSKECTU; aOCONIOTHO TBEPAOE TENO, LEHTP TSHXKECTH TBEPIOrO Tena,
paBHOBeCcHE; MEXaHWYECKHMEe KOJeOaHWs M BOJHBI, 3BYK, HWH(]pa3ByK U YIbTPa3BYK;



AIIEKTPOMArHUTHBIE BOJIHBI, IIKajJa O3JCKTPOMAarHUTHBIX BOJH, CBET, OJH30PYKOCTb U
JaTbHO30PKOCTh, CIIEKTPHl MCIYCKAaHUS W TOTJIOUICHMS; aibda-, 0eTa- U raMMau3iIydeHHs,
U30TOIIbI, siIEpHAsi SHEPTETUKA;

— COOTHOCHTH SIBJICHHS IOCIIE MPEIBAPUTEIHLHOTO OOCYXKJIEHHs C MeaaroromM (paBHOMEpPHOE U
HEpPAaBHOMEPHOE NPSIMOJMHEMHOE JIBUKEHUE, PAaBHOYCKOPEHHOE IPSAMOJMHENHOE IBHXKEHUE,
CcBOOOJHOE TMaJEeHUE TeJ, PAaBHOMEpPHOE IBIDKCHHE IO OKPYKHOCTH, B3aHMOJCHCTBHE Tel,
pEaKTUBHOE JIBUYKEHHE, KOJIe0aTeIbHOE IBUKEHUE (3aTyXalolUe U BBIHYXKICHHbIE KOJIEOaHUs),
PE30HAHC, BOJIHOBOE JBWKCHHME, OTPaXXCHHE 3BYyKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa’KE€HHE U IPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaXCHHUE CBETA, Pa3IokKEHHUE OeI0ro
CBETa B CIEKTP M CIIO)KEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCHUSI CBETA, E€CTECTBEHHAs
PaZvo0aKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOTO CIEKTpa M3JIyuyeHHUs) IO OIHCAHUI0 MX
XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3NYECKOE SIBJICHMUE;
— pacmo3HaBaTh C IIOMOINbIO MEAarora MpOSIBICHHWE H3YyYEHHbIX (U3MUYECKUX SBJICHUN B
OKpy)XarolieM Mupe (B TOM uucie (U3NYECKUE SBJICHUS B IMPHUPOJAE: NPUIMBBI U OTJIUBBHI,
nBukeHre 1iuaHeT CoJIHEYHOM CHUCTEMBI, PEAaKTUBHOE [BHKEHHE JKHUBBIX OPraHU3MOB,
BOCIIPUSTHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, X0, I[BETa
TeJ, ONTHYECKHE SIBJIICHUS B IIPUPOJie, OMOJIOrHYecKoe AeWCTBUE BUIMMOTO, YIbTPapHOIETOBOIO
U PEHTTEHOBCKOTO W3JIyYE€HUH; €CTECTBEHHBIN pPagUOaKTHUBHBIA (DOH, KOCMHUYECKHE JIyuH,
paZvoaKTUBHOE M3JTydYE€HUE MPUPOTHBIX MUHEPAJIOB; NEHCTBHE paJMOAKTHUBHBIX M3Jy4deHUH Ha
OpraHM3M 4eJIOBeKa), MPH 3TOM TMOJ PYKOBOJACTBOM Iiefarora MNEepeBOAUTH MPAKTUYECKYIO
3aJauy B yueOHYI0, BBIACIATh CyIIECTBEHHbIE CBONCTBA/PU3HAKY (PU3UUECKUX SBICHUH;

— OMMCHIBATH MOJT PYKOBOJCTBOM II€Jlarora ¢ 00CyxAeHueM I1aHa pabOThl U3y4EHHbIE CBOMCTBA
Teln W (U3MUYECKHE SIBJICHMS, HUCHOJb3ysd (PU3MUECKHE BEIUYMHBI (CpEIHsSs M MIHOBEHHas
CKOpPOCTh Tela NPH HEPaBHOMEPHOM JBHKCHMHU, YCKOPEHHE, MepeMelICHHEe, MyThb, YIriloBas
CKOpOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO MajIeHus, BeC
TeNa, UMIYJIbC Tela, UMITYJIbC CHJIbI, MEXaHu4eckas padoTa M MOIIHOCTb, MOTEHIMAJIbHAs
SHEpPrus Teja, MOJHATOTO HaJ IOBEPXHOCTbIO 3€MJIM, IOTEHLMANbHAs SHEpPrusl CKaTou
IPY)XUHBI, KUHETHYECKas OHHEprus, IOJIHAS MEeXaHWYecKas OSHeprus, IepuoJ U YacToTa
Kosie0aHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTellb
IIPEJIOMIICHHUS CPE/Ibl); IIPU ONMCAHUU C TIOMOIIBIO YYUTENS PABUIIBHO TPAKTOBATh (PU3NYECKUN
CMBICJI UCTOJIb3YEMbIX BEJIMUYMH, 0003HAUCHUS U €AUHUIBI (U3NYECKUX BEJIMYUH, C ONOPON Ha
METOMUECKUX MaTepuall HaX0AUTh (GOPMYJIbl, CBS3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C
JIPYrUMH BEJTMYMHAMU, CTPOUTH Ipa(UKH U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMUMH;

— XapakTepu30BaTh IMOCJIE MPEIBAPUTENILHOTO OOCYXKJIEHHs C IIeJaroroM CBOWCTBa Ted,
¢u3nyeckue SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH COXPAaHEHHsI SHEPIHH, 3aKOH BCEMUPHOTO
TATOTEHMsI, NPUHLIMI CYNEPNO3ULUN CWJI, NPUHLUI OTHOCUTEIbHOCTH ['anmumies, 3aKoHBI
HproTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCA, 3aKOHBI OTPAKCHMSI M NPEJIOMIICHHS CBETA, 3aKOHbI
COXPAaHEHHUs 3apsAJ0BOIO M MAacCOBOIO YHCEN IPU SAEPHBIX PEAKLUAX; MPU 3TOM HAXOJIUThb
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U €r0 MaTeMaTHUeCKOe BhIpaXKEHUE C ONMOPOil Ha IHU(pOBBIE
o0Opa3oBaTesibHbIE PECYPCHI;

— COOTHOCHUTBH IOJT KOHTPOJIEM Tesiarora (pu3nyeckre Npoueccsl 1 CBOMCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CUTyallUll NPaKTHUKO-OPHMEHTUPOBAHHOIO XapakTepa: BBIABIATH MPU IMOMOIIU
nejiarora MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 2—3 JIOTHUECKUX LIaroB C
ornopoil Ha 2—3 H3YyYEHHBIX CBOHCTBA (DU3UUECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;



— pelaTh TUIOBBIE pacu€THBIE 3a/1auM B 12 nelicTBUS ¢ ONOPON Ha AITOPUTM, IPEABAPUTEIHHO
pa3o0paHHBId COBMECTHO C, HCIOJIb3YSl 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIIUE (DU3UUYECKHE
BEJIMYUHBI: Ha OCHOBE aHajHM3a YCIOBHUSA 33Jayl 3alMCBhIBATh KPATKOE YCIOBHUE, BBISBIISATH
HE/IOCTAIOIINE WM W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE IS
pemieHus, TPOBOJUTH pAcu€Thl M ONCHWBATh C TIOMOILIBIO YYHUTENS PEATHCTUYHOCTD
MOJIy4YEHHOTO 3HaUCHUsI (PU3NYECKON BEIINIHHBI,

— HMMETh NIpeACTaBICHHE O MpobiIeMax, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUYECKHX
METOJIOB; HCIOJNB3ysl ONHMCAHUE WCCICIOBAHUsA, IIOCIE MPEIBAPUTEIBHOTO OOCYXACHUS C
MEIarOroM  BBIACTIATh MPOBEPSAEMOE TPEAINOJIOKEHHE, OLEHUBATH MPABMIBHOCTh TOPSIKA
MIPOBE/ICHUST MCCIICOBAHMSI, JIeNaTh BHIBOJBI, HMHTEPIPETUPOBATh PE3YNIbTAThl HAOMIOACHUN U
OTIBITOB;

— yYMETh HaXOJWTh C HCIOJBH30BAHHWEM IUQPPOBBHIX 00pa30BATEIBHBIX PECYPCOB OIBITHI TIO
HaOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB Tell (M3ydeHHE BTOPOTO 3aKOHA
HeioToHa, 3aKOHAa COXpaHEHHMS SHEPIHH; 3aBUCHMOCTh IEpPHOAa KOJIEOaHWH TPYKUHHOTO
MasiTHHKa OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI W HE3aBUCHMOCTH OT aMIUIHTYbl MaJbIX
KoJjieOaHuil; MpSAMOJMHEHHOE pPacHpOCTPaHEHUE CBETA, pa3jioKeHHe OeoTo CBeTa B CIEKT;
W3yYeHHE CBOMCTB M300paKeHHsI B TUIOCKOM 3€pKaje M CBONCTB HM300paKeHHS IpenMeTa B
coOuparomieid JHMH3€e; HAOMIOACHWE CIUIOIIHBIX U JIMHEHYaTbIX CIIEKTPOB M3JIy4EHUs):
CaMOCTOSITEJIBHO cOOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa oOOpyIOBaHUS C OMOpPOIl Ha
CXEMY; OIMCBIBATH XOJI OMBITA U €TO PE3yJIbTaThl, (OPMYIHPOBATH BHIBOIBI IO/ PYKOBOJCTBOM
ne/1arora;

— MPOBOAMUTHL NPH HEOOXOJUMOCTH CEPHUIO MPSIMBIX M3MEPEHMH, ONpesensis cpeJHee 3HauUCHHUe
n3MepseMoil BeMn4YuHbl ((POKYCHOE pacCTOsSIHHE coOMparomield JIMH3bI); 000CHOBBIBATH BBHIOOD
crioco0a N3MEepeHHsI/M3MEPUTETHLHOTO TTPHOOpa;

— IPOBOJUTH COBMECTHO C II€JaroroM HCCJIE€IOBAaHUE 3aBUCHUMOCTEH (DPU3NYECKUX BEJIUYHH C
HCIOJb30BAHUEM NPAMBIX U3MEPEHHH (3aBUCHMOCTh IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBMDKEHUM 0€3 HaudalbHOM CKOpPOCTH; INepuoja KoJeOaHWH MaTeMaTH4ecKOro MasiTHUKAa OT
JUIMHBl HUTH; 3aBUCUMOCTH yIjla OTPaKEHUs CBETa OT yrja HaJeHHsl U yIjia MpeOMIIEHHs OT
yria MajeHus): nocie o0CyXAeHUs Mol PyKOBOJCTBOM Iearora IjaHupoBaTh MCCIEI0BaHUE,
coOMpaTh YCTAaHOBKY, (DMKCUPOBaTb pe3yibTaThl IOJYYEHHOH 3aBUCHUMOCTH (DU3HYECKUX
BEJIMYMUH B BUJIE TaOIUI U TpadUKOB, AeiaTh BBIBOBI 10 pe3ybTaTaM HCCIEeIOBaHUS;

— COOTHOCHUTh KOCBEHHbBIE M3MEPEHHUs (U3MUECKUX BEIMYMH (CpEeHSs CKOPOCTh U YCKOpEHHE
TeJa IPpU PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOIHOTO Na/ieHus, KECTKOCTD MPYKUHBI,
KOA(QQUIHUEHT TPEHUs CKOJbXKEHMs, MEXaHW4ecKas padoTa M MOIIHOCTb, YacTOTa M HEPUOJ
KoJle0aHUH MaTeMaTH4YeCKOr0 M NPYXKHHHOTO MAasTHUKOB, OITHYECKass CHjla coOHMparolieit
JMH3BI, PAJAMOAKTHBHBIA (OH): C TMOMOLIbIO IMeJarora IUIAHUPOBAaTh W3MEPEHUs; coOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHATH U3MEPEHUS, CIelys MPeI0KEHHOW HHCTPYKLIUY;
BBIUMCIIATh 3HAaYEHUE BEIMUMHBI U aHAJIM3UPOBATH MOJIyYEHHbIE PE3YJIbTaThl C YUETOM 3a/1aHHON
MOTPEUTHOCTH U3MEPEHUH;

— coOMI0AaTh MpaBUila TEXHUKH 0€30MacHOCTU NMpH paboTe ¢ J1abopaTOpHBIM 000pPYJOBAHHEM
M0CJIe MPEIBAPUTEIBHOTO 00CYKACHUS C MEaroroM;

— COIIOCTABJIATH C MOMOILBIO MEIarora OCHOBHbIE MPU3HAKU M3YYEHHBIX (PU3MUYECKUX MOJeneit:
MaTepHalibHas TOUKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOUSUHBIH UCTOYHUK CBETA, Jy4, TOHKAs JIMH34,
IUTaHeTapHasi MOJIeNIb aToMa, HYKJIOHHas MOJIENb aTOMHOTO sijipa ¢ ONOPOM Ha METOJUYecKue
MaTepHallbl;



— XapaKTepU30BaTh MOCJE MPEIBAPUTEIHLHOTO OOCYKICHHS C MEJaroroM MPUHITUIBI ISHCTBUS
W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX ONMCAHUA (B TOM 4YHCIIE:
CHUJOMETP, JATYUKHU IMOJOKEHHUS, PACCTOSTHUSA U YCKOPEHHS, PaKeTa, 9XO0J0T, OUKH, MEPUCKOIL,
doToamnmapar, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOTI, JO3UMETP, Kamepa BuiibcoHa), HCIOIB3YsI
1 poBbIe 00pa30BaTENBHBIE PECYPCHI;

— HCIIOJIb30BATh IIOJ PYKOBOJACTBOM IIcJarora CXCMbl M CXCMATHYHBIC PHCYHKHW H3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IPHU
pEeIICHUHU y‘IC6HO-HpaKTI/I‘-IeCKI/IX 3aaa4; ONTHUYCCKHUEC CXCEMBI I IMOCTPOCHUA I/I306pa)KeHl/Iﬁ B
IJIOCKOM 3€pKajie U coOuparolien JI1H3E;

— IPUBOJUTH NMPUMEPHI/HAXOAUTh UHPOPMAIIUIO O MpHUMEpax MPAKTHUYECKOIO MCIOJIb30BaHUS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /ISl 00ecredeHus: 0€30MacHOCTH P 0OpaIeHUuH ¢
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 370POBbSl M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLLEH Cpene;

— OCYIIECTBJISITH MOJ] PYKOBOJICTBOM I€/Iarora nmouck nHpopmaiun Gu3ndeckoro Coaep>Kkanus B
cetu MHTepHeT, caMoCTOSATENbHO (QOPMYNIHUPYS TIOMCKOBBIM 3alpoC, HaXOAUTh IYTH
OTpeNieJICHUsT JTOCTOBEPHOCTH TMOJIYYeHHON WH(OpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHWA M
JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

— HCIOJb30BaTh IPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUl OTOOpaHHYIO TI€1aroroM Hay4HO-
MOMYJISIPHYIO JIUTEPATYPY (U3UYECKOTO COJEpIKaHUsl, CIIPABOYHBIE MaTepUalbl, PECYPCHI CETH
WNutepuer; BrmameTe mpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs WHPOPMALUHA W3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYT'YIO C OMOPOM HA AJITOPUTM M YTOUHSIOUIME BOIIPOCHI MEAArora;
co37aBaTh IO/ PYKOBOJCTBOM I€Jarora ¢ 00CyX/IeHueM IiaHa paboThl TUCbMEHHBIE U YCTHBIE
COOOIIIeHNs HAa OCHOBE MHGOpPMAIMU U3 HECKOJBKMX HMCTOYHUKOB (PU3MUECKOTO COJEp’KaHus,
MyOJIMYHO MPEACTABIATh PE3YAbTAThl MPOEKTHOW HIIM HCCIEA0BATENbCKON AEATEIbHOCTH; MPU
3TOM IPaMOTHO MCIOJIb30BaTh U3yUYEHHBIHN MOHATUIHBIN anmapar u3y4aeMoro pasjaeia QU3uku u
COMPOBOXKIATh BBHICTYIUICHUE MIPe3eHTAINel ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAKOLIEr0 MUpa

11 ®dusurKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. " P https://m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 )] 2
TR pe https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTeCTBeHHOHay‘-IHI)II/I METO4 ITO3HAHUA https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasnen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOCHUM BellecTBA

2.1 CTtpoeHune BelllecTBa 1 bubmmorexa [IOK
' P m https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 51 4 1 2
HEPHITL, MAcca, TUIOTHOCTE https://m.edso0.ru/7f416194
3.3 Cuna. Bunsl cun 14 1 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Pa3nen 4. JlaBnenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2
Jlaetie XHAKOCTH ° https://m.edso00.ru/7f416194
bubmmoreka [IOK
4. A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU M Ta3a HAa MOTPYKEHHOE 5 5 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. DHeprus
bu6mmoreka [IOK
>1 Paota 1 MoutsocTs 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 2 bubmorera [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorera [JOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
Paznea 6. IloBTopenne
6.1 Hroropas koHTpoJIbHAs paboTa 1
6.2 [ToBTOpEHUE IPOHICHHOTO 2
Hroro 3
PeszepBHoe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kontpoiasbubie | IlpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
. bubnuoreka [JOK
11 C 7 1
TPOCHHE M CROTCTEA BEMECTRa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUN TOK 20 2 5 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS 6 1 2 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 C) 4
HCRTPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBbIe
Ne n/m P Kontpoiasbubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3pgen 1. Mexanndeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 9 bubmmoreka [IOK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoeiicTeue e 20 1 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 2 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
2.1 Mexannueckue KojieOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nesn 3. DiieKTpPOMarHuTHoeE 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMAarHuTHOE MOJie U 6 1 bubnnoreka [JOK
' DIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 1 bubmorera [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bubmmoreka [{OK
4.2 1
JIuH3bl U onTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A nu 4
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 2
TPOCHHE GTOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 17



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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