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[TOACHUTEJIbHAA 3AIINCKA

[Ipumepnas pabouas mporpamma o Gpu3uke 1151 00y4aroIMUXCs € 3aePKKOUTICUXHUUECKOTO
passutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 001IIET0 00pa30BaHUSATIOATOTOBIICHA HA OCHOBE
®denepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO — OOIIEro
oOpazoBanus (IIpuka3 Munnpocsemenus Poccun or31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctunin Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (nanee
— ®Ir'oC 000), IlpumepHoll amanTUPOBAHHON OCHOBHOI 00pa30BaTENbHON MPOrpaMMBI
OCHOBHOTO OOIIET0 00pa30BaHUs O0YUAIOMINXCS C 3a/IeP>KKON MICUXHUECKOT0 pa3BUTHUS (1aee
— ITAOOIT OOO 3IIP), ITpumepHoit paboueid mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus
no mnpeametry «®usukay, Kouuenuuu mnpenojnaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBaTenbHbIX opraHuzauusix Poccuiickoii ®enepauuu, peaau3yromMUX OCHOBHbBIE
oOuieoOpa3oBareiabHble IporpaMmel, [IpumepHoOil mnporpamMmbl BOCIHMTaHUS, C Y4ETOM
pacrnpesiefIeHHbIX 10 KjaccaM MpoOBEpAeMbIX TpeOOBaHMM K pe3yjabTaTaM OCBOEHHUS
AnanTupoBaHHOM OCHOBHOM 00pa30BaTeNIbHOM IMPOrpaMMbl OCHOBHOTO OOLIEr0 0Opa3oBaHUS
00y4aroIuxcst ¢ 3a/1epKKON ICUXUYECKOTO pPa3BUTHSL.

OO0was xapakrepucTuKa y4eOHoro npeamera « Dusuka»

VY4eOnbiii mnpenMer «®Pusnka» SABISETCS CUCTEMOOOPA3YIOUIUM IS
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI MUPO3/aHUs
SBIIIIOTCS OCHOBOW COJEpXKaHUSl KypcOB XHUMHUH, OHMOJOrMM, reorpadpuu u
acTpoHOMHUHU. DPU3MKa BOOPYX,aeT OOydYaroIIMXCsl HAyYHbIM METOJOM IMO3HAHMUA,
MO3BOJIIOIIKM NOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.

[IpenmMeT MakcUMallbHO HampaBjieH Ha (QOpPMHUpPOBAHUE HHTEpeca K
OPUPOTHOMY U COLMAJIBHOMY MHpPY, COBEPILIEHCTBOBaHHE I103HABATEIbHON
nearenbHocTH oOy4varomuxcs ¢ 3P 3a cyer oBnajeHUs MBICIUTEIHHBIMU
onepauusMH CpaBHEHUs, 0000IIEHMS, pa3BUTUE CIOCOOHOCTH ApTyMEHTHPOBATH
CBOE MHEHHE, POPMUPOBAHUE BO3ZMOKHOCTEW COBMECTHOM AESITEIBHOCTH.

N3yuenue ¢u3nku cnocoOCTBYeT pa3BuTHiO y oOyvarouuxcst ¢ 3I1P
IPOCTPAHCTBEHHOTO BOOOpakeHHs, (YHKIIMOHATBFHOW TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTHUECKH aHAIU3UPOBATh WH(OPMAIIMIO, MPEACTABICHHYIO B
pa3auuHbiX (opmax. 3HAYUMOCTb MpeAMeTa [UIsl Pa3BUTHUS  KU3HEHHOMH
KOMIETEHIIMM OOYyYaIOLIUXCS 3aKJIIOUYAeTCs B YCBOGHHWU OCHOBBI (DU3UYECKUX
3HaHUW, HEOOXOAMMBIX JJIsi TIOBCEJIHEBHOM JKM3HM; HAaBBIKOB 3JI0POBOTO H
Oe30MmacHOro Jjisi 4YelOoBeKa U OKpY)Kallled ero cpenbl o0pas3a JKU3HH;
(GbOpMUPOBAHUN HKOJIOTUYECKOM KYTIbTYPHI.

[TporpamMma oTpakaeT coaepxanue oOydeHus npeameTy « Pu3nkay» ¢ yueTom
0co0BIX 0OpaszoBarenbHbIX MOoTpeOHOCTel oOywatomuxcs c¢ 3IIP. Osmanenue
JaHHBIM YYEOHBIM MPEAMETOM MPEACTABISET OMPENSICHHYIO TPYAHOCTh IS



oOyuaronuxcst ¢ 3I[IP. 3DTo cBsi3aHO € OCOOEHHOCTSIMU  MBICTUTEIBHOU
NESATEIbHOCTH, TEPUOJUYECKUMU KOJeOAaHUSIMU BHUMAaHUS, MaJlbIM 00BEMOM
naMsaTH, HEJOCTAaTOYHOCTHIO  OOmIero  3amaca  3HAHWUW,  OHMWKCHHBIM
MO3HABATEIbHBIM HHTEPECOM Y HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jns ipeoaosieHus] TpPYJHOCTEN B M3yYEHUH yueOHOTro npeaMera «Dusuka
HeoOxonMMa ajanrtanus o0beMa UM XapakTepa Yy4yeOHOro warepuaia K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropu OOydYaloIIMXCcs, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIB30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€1, IOCTEIIEHHOE YCI0)KHEHUE N3y4aeMOro MaTepuana.

JlaHHas mporpaMma KOHKPETHU3UPYET COAEpKaHUE MPEIMETHBIX TEM B
COOTBETCTBHM C TPEOOBAaHUSAMH OOpa30BATEIBHOTO CTaHAApTa, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YUCHUS Pa3/iesIoB (PUBUKK C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€M, JIOTHKM Yy4yeOHOro TIpollecca, BO3PACTHBIX U
MCUXOJIOTUYECKUX OcoOeHHocTe oOywaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmero oopa3zoBaHus, OMPEAEIIeT MUHUMAIbHBIM HA0Op OMBITOB, IEMOHCTpALUH,
MPOBOJAMMBIX YUMUTEJIEM B KJacce, JabOpaTOpHBIX pPabOT, BBIMOJHIEMBIX
00yJaroImMnMHCH.

Metoauyeckoid OCHOBOW M3ydeHHs Kypca «PuU3HKa» HAa YPOBHE OCHOBHOIO
oOmiero  oOpa3oBaHusi  SIBJISETCS ~ CHUCTEMHO-ACSTEIBHOCTHBIM  TMOAXOJ,
00eCIeynBaOMINA JIOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa30oBaTeNbHBIX  PE3YyJbTATOB  IMOCPEACTBOM  OpPraHM3alldd  AKTHUBHOU
MO3HABATENILHON JIEATEIbHOCTH OOYYarONINXCsl, YTO OYEHb BAXKHO MPU OO0yUEHUU
nereit ¢ 311P, nst KOTOpBIX XapaKTEPHO CHUKEHUE MTO3HABATEIbHON AKTUBHOCTH.

Hesan u 3a1a4n u3y4yeHus y4eOHOro npeamera «Puznka

Obwue yenu wn3zydeHus ydeOHoro npeamera «DuU3MKa» NPEICTaBICHBI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 00I1ero o0pa3oBaHMUs.

OCHOBHOI 11€11bI0 O0OYUEHHMSI IETEH C 3aJeP>KKOM MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TIpeAMETE SIBJISIETCS: MOBBILIEHUE COLMAIBHON ajanTaluy JAeTed depes
npuMeHeHue GU3NUEeCKUX 3HAaHUI Ha MPaKTHKE.

st oOyuarontuxcst ¢ 3I1P, Tak ke, Kak U I HOPMAaTUBHO Pa3BUBAOIIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  00Opa3oBaTeibHYI0  MPOrpaMMy,
JOMUHUPYIOIEe 3HaUeHHE MPUOOPETAIOT TaKue yeau, Kak:

" OCBOCHHE 3HAHWU O METO/IaX HAYYHOTO MMO3HAHUSI TPUPOIBI U (hOpMUPOBaHHE
Ha 3TOU OCHOBE MPECTaBICHUHN 0 (PU3UIECKON KapTHHE MHPA;

OBJIAJICHUEC YMCHHUSIMU TIPOBOJIUTH HAOMIONCHUS TPHUPOAHBIX SBJICHUMA,
OMHCHIBATh M 0000IIaTh pe3yabTaThl HAOIIOJACHHUM, UCTIOIB30BATh MPOCTHIC
U3MEPUTENbHBIE  MPUOOpPHI  IJIsi  HW3y4eHHUs]  (PU3WYECKUX  SIBIICHUM;
NPEJICTaBIATh PE3yJIbTAaThl HAOIMIOACHUI WM U3MEPEHUH C TOMOIIBIO TaOJIHII,
rpa@uKoOB U BBIABISATH HA AITOW OCHOBE SMIIUPUYECKUE 3aBUCHUMOCTH;
OPUMEHSTh TOJYYEHHbIE 3HAHUS 1  OOBSICHEHUS Pa3sHOOOpPa3HBIX
OPUPOAHBIX SIBJICHUH M MPOLIECCOB, MPHUHIIMIOB JEUCTBUS BaKHEUILINX
TEXHUYECKUX YCTPOUCTB, JUIsl perieHus: GU3n4ecKkux 3ajay;



" pa3BUTHE MO3HABATENIBHBIX MHTEPECOB, UHTEIUIEKTYalIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSATEILHOCTH B MPUOOPETEHUN HOBBIX 3HAHWM, MpHU
peumieHnd  (QU3NYECKUX 337a4 U BBINOJHEHUU SKCIEPUMEHTAIBHBIX
MCCJIEI0BAHMI C UCIIOJIb30BAHUEM MH()OPMAIIMOHHBIX TEXHOJIOTUH;

" BOCHHUTaHHUE YOEKIESHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB MPUPOIBI, B
HEOOXOUMOCTH  PA3yMHOTO HCIOJb30BaHUS JIOCTUKEHUW HAayKd W
TEXHOJIOTUNA JUIsl JallbHEMIIEro pa3BUTHUSI YEJOBEYECKOTO OOIIECTBa,
YBa)XEHMSI K TBOPIIAM HAYKW U TEXHUKH; OTHOLIEHUS K (DU3HKE KaK K AJIEMEHTY
00111e4eI0BEYECKON KYIbTYPHI;

" JCIOJb30BaHUE MOJYYEHHBIX 3HAHU U YMEHUU JIs1 PELLICHUS] IPAKTUYECKUX
3a/1a4 OBCEHEBHOM KU3HU, 0OecriedeHus: O€30MaCHOCTU CBOEH KU3HH,
PalMOHAIBHOTO MPUPOONOIb30BAHUS U OXPaHbl OKPYKAIOIIEH CPE/Ibl.
JlocTrkeHne 3TuX Lenel 00ecrneynBaeTcs peeHueM CIEYIOIINX 3a0ay.

= 3HaKOMCTBO oOywarommuxcs ¢ 3IIP ¢ merogamu uccienoBaHusi 0ObEKTOB U
SIBJIEHUW TTPUPO/IBI;

" IpUOOPETEHHE 3HAHUM O MEXaHUYECKHUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSX, (DU3UYECKUX BEJIMYMHAX, XaPAKTEPU3YIOUIUX OTHU
SABJICHUS;

* ¢opMHpOBaHHE YMEHUW HAONIOAATh MPUPOJHBIC SIBICHUS W BBIOJHSTH
OTBITHI, JJaOOpaTOpHBIE PA0OTHI M HIKCHEPUMEHTAJbHBIE HCCICAOBAHUS C
HCTIOJB30BAaHUEM H3MEPUTEIIbHBIX MPUOOPOB, HIMPOKO MNPUMEHSEMBIX B
MPAKTUYECKOM KU3HH;

" OBJAJCHUE TAKUMH TMOHSTUSIMU, KaK MPUPOIHOE SIBICHUE, dMIUPUYECKU
YCTAaHOBJICHHBIM (akT, mpobiieMa, THUIOTE3a, TEOPETUUECKUN BBIBOJI,
pe3yJbTaT SKCIEPUMEHTAIBHOM MPOBEPKHU;

" [TOHMMaHHE OTJIMYUM HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HHGPOpPMAIUU,
IIEHHOCTH HAaYKH HJisl yJIOBJIETBOPEHHS OBITOBBIX, MPOU3BOJCTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco0eHHocTH 0TOOpa M aJaNTANMH Y4eOHOT0 MaTepHuaJia no pusnke

OcHoBoii  oOyuenust  oOywarommuxcss ¢ 3[IP  Ha  mpeamerax
€CTECTBEHHOHAYYHOTO IIMKJIA SBIISIETCS Pa3BUTUE Y HUX OCHOBHBIX MBICITUTEIIBHBIX
omepanuil (aHaau3, CUHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBINNOJHEHUS
pPa3BHUBAIOMIMX YIPaKHEHWH, (QOPMHUPOBAHUE TMPUEMOB YMCTBEHHOW paOOTHI:
aHallM3 WCXOJHBIX JaHHBIX, T[UIAHUPOBAaHWE MaTepuasa, OCYIIEeCTBICHHE
MOJTAITHOTO W MTOTOBOTO CAMOKOHTPOJISI, @ TaK)KE€ OCYIIECTBIISCTCS JIMKBUAALINS
npoOeioB B 3HAHUAX, 3aKpeljieHhe W3y4YeHHOro Marepuana, oTpaboTka
aJITOPUTMOB, TIOBTOPEHHUE MPOHIeHHOTO. bosbloe 3HaueHne NMpUAAETCS YMEHUIO
pacckazaTb O BBINOJHEHHOHM pa0oTe C MpaBUIBHBIM  YHOTpEOJIIEHUEM
COOTBETCTBYIOIIEH TEPMUHOJIOTMA U COOJIOJEHUEM JIOTUYECKUX CBsI3ed B
uznaraeMom Matepuaine. Jns obyuaromuxcs 3I1P Ha ypoBHE OCHOBHOIrO OOIIEro
o0Opa3oBaHMsl MO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIM YPOBEHb
Pa3BHUTHUA OTACTHHBIX MCHXUYECKUX MPOILIECCOB (BOCIPHITHS, BHUMAHUS, MTAMSTH,
MBIIIICHHS ), CHUKEHHBIN YPOBEHb HHTEJUICKTYAIBHOTO PA3BUTHS, HU3KUN YPOBEHb



BBITIOJTHEHUS YYCOHBIX 3aJaHUM, HU3Kasg ycHemHocTh oOyueHus. [losromy npu
U3ydyeHUH (Pu3nKu TpeOyeTcs IeJICHANpaBiICHHOE HHTEUICKTyallbHOE Pa3BUTHE
obOyuaroruxcst ¢ 3I1P, oTBeuaromee mX OCOOCHHOCTSIM W BO3MOXKHOCTSIM. YUeT
ocobenHocteit obyuarommxcsi ¢ 3I[IP TpebGyer, 4ToOBI TpU U3YUYEHHUH HOBOTO
Marepuasia o00s3aT€IbHO MPOUCXOAUIO MHOTOKpPaTHOE €ro IOBTOPEHHUE;
pacIIMPEHHOE PACCMOTPEHUE TEM M BOIIPOCOB, PACKPBHIBAIOIIUX CBSI3h (PU3UKH C
KU3HBIO; aKTyaIN3alns IEPBUYHOTO )XU3HEHHOTO OMBITa 00YJIArOITUXCSI.

YcBoeHHE NTpOrpaMMHOr0 MaTepuana Mo (HU3MKEe BBI3BIBACT OOJBIITHE
3atpyaHeHust y oOyqaromuxcs ¢ 3[1P, moatomy Teopusi uzydaercs 0e3 BBIBOJIOB
CIIOXHBIX (hopmysl. 3amauu, TpeOyIOIIe MPUMEHEHHS CIIOKHBIX MAaTEMaTHYECKUX
BBIUUCIECHUA U (OpMys, B OCOOECHHOCTM TakKUX TeM, Kak «MexaHuueckoe
JNBUKEHHEY, «ApXHUMEN0oBA cuiiay, «MexaHudecKkas SHEPTUS», « IJIECKTPUUECKHUE
ABJICHUS», «DJIEKTPOMATHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIACCE C IMOMOUIBIO
YUUTEIIA.

Oco6o¢ BHMMaHWE MPHU W3YyYECHHH Kypca (U3UKH YACISIETCS MOCTAaHOBKE U
OpraHu3aIy YKCTIICPUMEHTA, a TAK)Ke MPOBEICHUIO (MMPEUMYILIECTBEHHO Ha KaXI0M
YPOKE€) KPAaTKOBPEMEHHBIX JEMOHCTpaliid (BO3MOXKHO C MCIIOJb30BAHUEM
AIIEKTPOHHOM JeMoHCTparuu). HekoTopble TeMbl 00s3aTeIbHO JIOKHBI BKIIOYATh
OTIOpHBIE J1TA0OpaTOpPHBIE Pa0OThI, KOTOPHIE Pa3BHUBAIOT YMEHHE I10Jb30BATHCS
NpPOCTEHIIMMU TpUOOpaMU, aHAJIU3UPOBATH IOJIYYEHHbIC JaHHBIE. B CBs3u C
OCOOCHHOCTSIMU ~ TIOBEJIEHUsI U JeATesbHocTH  oOywaronmuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTb,  HEOPraHW30BAHHOCTH)  MPEAYCMOTPEH  CTPOKaWUIINMA
KOHTPOJIb 3a COOJIIOJICHWEM TMpPaBUJI TEXHUKUA OE€30MaCHOCTH MNP MPOBEICHUHN
7a00pATOPHBIX U MPAKTUYECKUX PAdOT.

Bbonbiioe BHUMaHue npu u3ydeHuu pusnku nogpoctkamu ¢ 3I1P odbpamaercs
Ha OBJIaJICHUE UMHU MPAKTUUYECKUMH YMEHUSIMU U HaBbikamu. [IpenycMmarpuBaeTcs
yMEHbIIICHHE 00beMa TCOPETHUCCKUX CBEJICHHM, BKIIFOUCHUE OTACIBHBIX TEM HIIN
IEJIbIX pa3lelioB B MaTepualbl JJig 0030pPHOr0, O3HAKOMHTEIBHOTO WM
(haKyJIbTaTUBHOTO U3yUYCHHUS. IIpennaraercs YMEHBIIICHUE obbema
MaTE€MAaTUYECKUX BBIYMCICHUN 3a CYET YBEJIMYEHHUS KAueCTBEHHOI'O OMMCAHMS
SIBJICHUW W TTPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS Ha PAaCCMOTPEHHE TEM U
BOIIPOCOB, PACKPHIBAIOIIUX CBSI3b (DU3UKU C IKU3HBIO, CTEMH SIBJICHUSIMU,
HaOII0JICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX )KU3HEHHOTO OIBITA.
MakcuMalibHO ~ UCIIOJIB3YIOTCS  MEXIPEAMETHBIE CBSI3M € TaKUMU
JTUCHUIUIMHAMU, Kak reorpadus, XuMus, ouosiorus, T.K. ooy4datomuecs ¢ 3I1P
0COOCHHO HYXIAIOTCS B IPEMOJHECEHUH OJHOTO U TOTO ke yueOHOro MaTepuaia B
Pa3JIMUHBIX aCIEKTax, B €r0 BApbUPOBAHUH, B HEOJITHOKPATHOM MOBTOPEHUU U
3aKPEIUICHUA TOJYYEHHBIX 3HAHUW W TPAKTUYECKUX yMeHuUM. [lo3Bosss
paccMaTpuBaTh OJMH U TOT K€ YUeOHBIN MaTepuai ¢ pa3HbIX TOUCK 3PEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIyYIIeMy OCMBICICHHIO, OoJiee
MPOYHOMY 3aKPEIUIEHUIO MOTYYEHHBIX 3HAHUN U TPAKTUUYECKUX YMEHUH.



IIpumepHbie BUABI AeATeIbHOCTH 00yuaromuxcs ¢ 3I1P, o0yciaoB/ieHHbIE
0co0ObIMM  00pa30BaTEJbHBIMH  MOTPEOHOCTAMHM W olOecrneynBaloUIue
OCMBICJIEHHOE OCBOEHHUE COJlep:KaHuU 00pa3oBaHus Mo npeaMety «Dusuka»

[TpumepHas TemaTuyeckasi 1 TEPMHUHOJIOTHYECKAsl JICKCUKa 10 Kypey pu3uku
cootBercTByeT [IOOIT OOO.

Coneprxanue BUIOB AesiTenbHOCTH o0yyatomuxcs ¢ 3[1P Ha ypokax dusuku
OTIpeeNseTCs] X 0COOBIMU 00pa3oBaTeIbHBIMU NOTPeOHOCTSIMH. [ToMIMO 1IHPOKO
ucnonszyembix B [IOOII OOO o6mmx s Bcex O0OyYaromMUXCs BUIOB
JEATEIbHOCTH CJIETyeT YCUIIUTh BUBI JEATEIbHOCTH, CCHU(pUIHBIC NI JaHHOU
KaTeropuu Jeteil, 00ecleunBaloIe OCMBICIICHHOE OCBOEHUE COJEp KaHUS
oOpa3oBaHus 1O NMPEIMETY: YCUIIEHUE MPEAMETHO-TIPAKTHYECKOU NEATETLHOCTH C
aKTUBU3ALMEN CEHCOPHBIX CHCTEM; OCBOCHHE MaTepuaja ¢ ONOpOW Ha aJIrOPUTM;
«IOIIArOBOCTh» B HW3YYEHMHM MAaTepHalla; HCIOJIb30BAHUE JIOMOJIHUTEIbHON
BU3YaJIbHOM ONOpPBI (CXEMbI, IAOJOHBI, OMOPHBbIE TAOIMIIBI); PEYEBOW OTYET O
IpoIecce U pe3yabTaTe IESATEIbHOCTH, BBITIOJHEHUE CICHUATBHBIX 3a/laHuM,
00eCIIeYnBAIOIINX KOPPEKIIUIO PETYISAIUU yueOHO-TT03HABATEIBHOMN JAeSITeIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yJbTaTa.

Jns oOywaromuxcst ¢ 3P cymiecTBeHHBIM SABISIOTCS TpHEMBI pabOThI C
JEKCUYECKUM MaTepuaioM mo mpeamery. [IpoBoaurtcs cnenmanpHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPh 00YYAIOIIMXCS COOTBETCTBYIONIEH TEPMHUHOIOTHH.
W3ydaemble TEpMUHBI BBOJAATCA Ha IIOJHMCEHCOPHOW OCHOBE, 00s3aTenbHA
BU3YyaJIbHAs MOJIEPKKA, AITOPUTMBI pabOTHI C ONIPEIETICHUEM, OTIOPHBIE CXEMBbI JIsI
aKTyaJIn3aIlid TEPMUHOJIOTUH.

B cBs3u ¢ 0coObiMu 00pa30BaTENbHBIMU MOTPEOHOCTAMH OOYYAIOUIUXCS C
311P, mpu TuTaHUpPOBAaHUK PAOOTHl YUYEHHMKA HA YPOKE CIIEAYeT MPUICPKUBATHCS
CJIEYIOIUX MOMEHTOB:

1. Ilpm ompoce HEOOXOAMMO: JAaBaTh QJIrOPUTM OTBETA; pa3pellaTh
MOJIb30BAaThCS TUTAHOM, COCTAaBJICHHBIM TPU TOJATOTOBKE JOMAIITHETO 3aJaHUf;
naBaTh OOJbIIE BPEMEHH TOTOBUTHCA K OTBETY y JIOCKH; pa3pemiaTrh AenaTh
peBapUTENbHBIC 3aMMCH, TIOJTB30BATHCS HATIISIIHBIME TOCOOUSMHU.

2. [To BO3MOXHOCTH 3a7aBaTh OOYYArOIIMMCS HABOMSINNE M YTOUHSIOUIUE
BOTIPOCHI, KOTOPBIE IOMOTYT UM IOCJIEIOBATEITLHO U3JIOKUTH MaTeprall.

3. CucremMaTuyecKy MPOBEPSAThH YCBOCHHUE MaTepHalia Imo TeMaM ypOKOB, JJIs
CBOEBPEMEHHOT0 OOHAPY>KEHUS MPOOETIOB B MPOLIEAIIEM MaTepuale.

4. B mnpomecce u3yueHUs HOBOTO MaTepuaia BHUMAaHHE YYCHHKOB
oOpariaetcst Ha HauboJiee CIOKHBIE pa3iesbl n3ydaeMoit Tembl. Heobxoaumo varie
o0palaThCsi K HUM C BOIIPOCAMH, BBISICHSIOUIMMH TOHUMAaHKEe y4eOHOT0 MaTepuara,
CTUMYJIMPOBATH BOIIPOCHI NPH 3aTPYAHEHUAX B YCBOEHUH HOBOTO MaTepHuaia.

MecTo yueOHOro npeamera « ®usnka» B y4eOHOM ILIaHE

B cootBercTBHM ¢ DenepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapPTOM OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIN npeaMeT « Pu3nuka» BXOAUT
B MpeaMeTHYI0 o0nacTh «EcTecTBeHHbIE HAyKU» U SIBISETCA 00sA3aTENbHBIM IS
uzydenusa. Conepkanue yueOHOro mpenMera «@Du3uka», MpeICTaBICHHOE B



[IpumepHoit paboueit mnporpamme, cootBercTByer PI'OC OO0,
[IpumepHOli OCHOBHOM 00pa3oBaTEILHON MMPOrpaMMe OCHOBHOTO
obmero oOpa3zoBanus, [IpuMmepHON ananTUPOBAHHOM OCHOBHOM
oOpa3zoBaTenpHON TporpaMMe OCHOBHOIO 001Iero oOpa3oBaHus
o0y4Jaronmxcsi ¢ 3aIepKKOM MCUXUUECKOTO Pa3BUTHS.

COJEPXAHUE OBYUYEHUA

Pa3znen 1. Mexanu4yeckue siBJICHUS.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOIO JBWKEHUSA. PaBHOMEpPHOE HpSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOE JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: Cuiia TpEHUs CKOJIBKEHUs, CHJla
TPEHUs MOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrHs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxartoi npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHUS.
HabGnronenue nBm>xeHus Tejia o OKpY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca MPHU a0COIIOTHO YIPYTrOM B3aUMOAECHCTBUH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPU JABHKEHUU TeJla Mol JeHCTBUEM
TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Uil pa3roHa W JAJbHEWIIET0 PaBHOMEPHOTO
JBHKEHUS IIAPUKA WIH TEIEKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanye 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUSI CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBXKEHUU Teja
110 TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 2. Mexannueckue KoJ1e0aHUs U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTya. MaTeMaTnyecKui U NPYKUHHBIM MasTHUKU. lIpeBpanienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoOJeOaHMH MaTeMaTUYECKOTro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTHU Mepro/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 3. DjeKTpoOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
3neKTpoMarHuTHBIX BOJH. Illkama snekTpomarHUTHBIX BOJH. Mcnonb3oBaHue
BJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3U.

DnieKTpoMarHuTHas Tpupoga cBera. CkopocTh cBeTa. BojgHOBBIE CBOMCTBa
CBETAa.

Jlemoncmpayuu.

1. CBoiCTBa AIEKTPOMArHUTHBIX BOJIH.

2. BomHOoBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3pen 4. CBeToBbBIE AIBJICHHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsamosmHeiHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrmonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuveckuii CBETOBO/I.

Xon nydei B coOuparorei JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHU C MTOMOIIIBIO JINH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

L 0 N ok wWwN e

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPaKEGHHS CBETOBOTO Jiyda OT YIJia
najICHUSI.

2. M3yueHue xapakTEepPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TI0O BOCHPHATHIO IIBETa MPEAMETOB IPH WX HAOJIOJCHHH 4Yepes3
I[BETOBBIC (DMIIBTPHI.



Pasznen S. KBanToBbIC sIBICHUS.

OmnbiTel Peszepdopaa u mnanerapHas mozaens aroma. Mojgenb aroma bopa.
HcnyckaHue u MoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomxypacnaga aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretuka. J[eWCTBUS paguOAKTUBHBIX W3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. CnekTtp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINIA MOYJb MIPEAHA3HAYEH JJI1 CUCTeMaTU3alun
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.

[Ipu M3y4eHUH AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHHUS
SBJICHUM TPUPOABl M TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMANBHO AESATEIBHOCTHBIN XapakTep AAHHOTO pasfena pean3yeTcs
3a Ccu€rT TOro, YTo OOYyYalOLIUECs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyuCIie 1S IPOBEPKU TMITOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koH1y oOyueHus B 9 kjiacce npeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

¢ CNIOJB30BATh  MOHATHSA: CHCTEMa OTCYE€Ta, MaTepualibHasg TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXKEHHUS, Iedopmarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTalbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, alb(da, OeTa- u ramMmma-u3JIydeHus,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

e pa3ivyaTh SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aMMOJECHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTPaKEHHE
3ByKa, INpPSIMOJIMHENHOE pacCHpOCTPAaHEHUE, OTPAKEHHUE U IPEIOMIIEHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JTyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

epacrmo3HaBaTh MPOSBICHHE  M3YYCHHBIX  (U3NYECKUX  SIBICHUH B
OKpyXXaromeM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJIOrHUEcKOoe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paZAMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHMBHOE H3Iy4YEHHE
IPUPOJIHBIX MMHEPAJIOB, [EHCTBUE PAJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B



y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;

e ONKCHIBATh M3YUYCHHBIC CBOMCTBA TEN W (DU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BeIUYUHBI (CpeHSAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKECHUHM, YCKOPEHHE, INMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CUJIa TSXKECTH, YCKOPEHHUE
CBOOOJIHOTO TAaJICHUs, BEC TeJla, HMMIYJbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHASs JHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CIKATOU
NPYKUHBbI, KHUHETUYECKAs] DSHEpPrus, IOJIHAS MEXAHUYECKAsl SHEprus,
MEepUOJ U YacTOTa KoJeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTesb MPEIOMJICHUS CPE/Ibl), MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3bIBAIONINE JIAHHYIO (PU3MUECKYIO0 BEJIMYUHY C JIPYTHMMHU BEIUYUMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMYUNH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Yyd 3aKOH COXPAaHEHHUs 3HEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULIHUHA CUJ, NPUHUUII OTHOCUTENIbHOCTH [ 'anumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
NP SIICPHBIX PEaKIUaX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3MYECKHE TPOIIECChl M CBOMCTBA TEJ, B TOM 4YHUCJIE W B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHbBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e peIIaTh PacUYETHBIC 3a7auM (OMUpPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3Ys 3aKOHBI U (DOPMYIIbI, CBsI3BIBAIOIINE (DU3UUYECKUE BEIUYHHBI:
Ha OCHOBE aHaJh3a YCJIOBHUSl 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBIIATH HEJIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dbopMyIIbl, HEOOXOAUMBIE JIJIsI PEIICHUS, TPOBOJIUTE PAaCUEThl U OIIEHUBATH
PeaTMCTUYHOCTD MOJTYYEHHOTO 3HaUYeHUs (PU3UYECKON BEIIMUUHBL;

e pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMPU  TOMOIIH
(bU3UMYECKUX METOJOB, HCIIOJB3YSl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJCHUSI  UCCIEIOBAaHMS, J€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

e IPOBOJIUTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOTOo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS



SHEpPruH, 3aBHUCHUMOCTh IMEpPUOJA KOJICOaHHH MPYXKUHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYIbI
MaibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  paclpOCTpAaHEHHE  CBETa,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUsl MpeaMera B coOuparomiei
JuH3e, HAOMIOJCHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
o0OpyZ0BaHUsl, ONUCHIBATb XOJI OMbITa W  €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

o IPOBOIUTH MPU HEOOXOIUMOCTH CEpPHUI0 NMPAMBIX H3MEPEHUM, Ompeness
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

¢ IPOBOJUTH  HMCCIEJAOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C
UCTIOJb30BaHUEM NPAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMIEHHs OT yria
NaJcHUs): IUJIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yJsibTaTaM HCCe0BaHNUS;

¢ IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs (PU3MUECKUX BEIMYUH (CpelHss
CKOpPOCTb M YCKOpPEHHE Tejla NpH pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHuM MAaTeMaTHYecKOoro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAroIIe JIMH3bI, PAANMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJaHHOU MOTPEIHOCTH U3MEPEHHU;

e COONTIONIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaigbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

e XapaKTEepU30BaTh  MPUHIMUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
CIHMIOMETP, MATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuibCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

* CIIOJIB30BATh CXEMBl M CXEMATUYHBIC PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU pEUIeHUH YYEOHO-TIPAKTUYECKHUX 337ad, ONTHYECKHE CXEMBbI IS
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(OPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTM TMpu  oOpamieHud ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMauu  (PU3NYECKOTO  COAEPKAHUA B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYsI MOUCKOBBIN 3aMpOC, HAXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

* ICIIOJIB30BAaTh IPHU BBINOJIHEHUU Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOUYHbIE MaTepHalIbI,
pecypcbl cetu HTEpHET, BiIaeTh NPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpPMallMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIe10BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

9 KNIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne | HaumeHoBaHue
(uu¢posbie)
n/ pa3fieyioB M TeEM Bcer | KonTpouabh IIpakTHyeck
oOpa3zoBarTejibHbIE
I nporpamMmel 0 bie padoThI e padoTbl
pecypchl

Pa3zgen 1.Mexannueckue siBJCHHUS




Mexauunueckoe
BUBKEHIE 1 bubmuorexa [JOK
1.1 a 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €10
4a6
OIUCAHUS
BzaumoneiictBue bubnorexa [IOK
1.2 a 20 1 3 https://m.edsoo.ru/7f41a
TeN
4a6
34KOHLL bu6nuoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXPaHCHHUS
4a6
Htoro mo pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHBI
MexaHu4eckue bubnnorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHUs
4a6
MexaHu4yeckue bubmiorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Uroro no pazueny 15

Pa3znen 3.2/1ekTpoMarHuTHoe 1o

JIC U DJICKTPOMAIrHUTHBIC BOJIHBI

ONEeKTPOMarHuTH
e Hoe I bubmmoteka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
ANEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro 1o pasneny 6
Pa3znen 4.CBeToBbIE sIBJIEHHSI
3aKOHBI bubmmoreka [IOK
4.1 pacnpocTpaHeH! 6 2 https://m.edsoo.ru/7f4la
s CBETA 4a6
JIuH3bI 1 but6mmoreka [IOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41a
npubopsI 4a6
Paznoxenue but6mmoreka [IOK
4.3 OeIoro cBera B 3 2 https://m.edsoo.ru/7f41a
CIEKTP 4ab6
Wroro no pazueny 15
Paznen S.KBaHTOBBI€ SIBJI€HUS
Hcnyckanue n bubnunorexa [IOK
5.1 TIOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a

CB€Ta aTOMOM

4a6
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Crpoenue bubnunorexa IIOK

5.2 6 1 https://m.edsoo.ru/7f4la
aTOMHOTO sijipa

4a6

Snepubie bubmuorexa [JOK

5.3 7 1 1 https://m.edsoo.ru/7f41a
peakiuu ”

Hroro no pazgeny 17

Pa3zgea 6.I1oBTOPHUTEILHO-0000 1A MOYJIb

[ToBTOpEHME M
00001IeHne bu6nuoreka [IOK

6.1 COJICpIKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6

7-9 knacc

Htoro no paznemny 9

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102 3 27

MMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

Kon
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
00pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yabTara
11 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS
19 paznuyaTh SBICHUS 1O ONMUCAHWIO WX XapaKTEepPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-IGCKOG SABJICHUC

13 pacrio3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UUECKUX SBJICHUH B
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OKpY’KaloIIeM MUpE, B TOM YHcie (PU3UYECKUE SIBICHUS B IPUPOE, IPU
TOM NEPEeBOAUTh MPAKTUYECKYI 3aJadyy B Y4eOHYIO, BBIIENIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

14

ONHKCHIBATH HM3y4YCHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS,
UCTONb3ys (U3UYECKHE BEJIMYMHBI, IPU OINUCAHUU IPABUIBHO
TPAaKTOBATh (PU3NUYECKHUN CMBICT UCIOIb3YEMbIX BETUYMH, 0003HAUCHUS
U eIMHULBI PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEITUYMHAMH, CTPOHUTH

rpaduKi U3y4eHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIIMYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IC SBJICHUA W IIPOLECCCHI,
HCIIOJIB3YsA H3YYCHHBLIC 3aKOHBbI, IIpWU J3TOM JaBaTb CJIIOBECHYIO

Q)OpMYHI/IpOBKy 3dKOHa 1 3allMChIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSCHATh (PU3NYECKHE NPOLIECChl U CBOWCTBA TEJd, B TOM 4YHCJIE U B
KOHTEKCTE  CUTyalUd  INPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2 —
3 JOrMYecKMX IIaroB ¢ MOMOIIbI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/ISI/I‘IGCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHele 3adaud (omuparoniyecss Ha cucremMy u3z 2 — 3
ypaBHEHUM), MCHOJB3ys 3aKOHBI W (OPMYJBI,  CBS3BIBAIOIINE
dbusznyecKkue BENMYMHBL: HA OCHOBE aHalW3a YCJIOBHS —33/Jauu
3aMUChIBaTh  KPaTKOE YCJIOBHUE, BBISIBJIATh  HEAOCTAIOIIME WU
M30BITOYHBIE JTaHHBIC, BBIOMPATH 3aKOHBI U (OPMYIBI, HEOOXOTUMBIE
JUIS pelIeHHs, TPOBOAUTH pPacu€Tbl W OIEHUBATH PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb Hp06J'IeMLI, KOTOPBIC MOKHO pPCHIUTb IIPpU TTOMOIIA
(1)I/ISI/I‘~ICCKI/IX MCTOIAOB, HCIIOJB3Yyd OIMMCAHHUE HCCICA0BAHUs, BBIACIATH
MMPOBCPACMOC TPCAIOJIOXKCHUEC, OLCHHBATH MPABUJIIBHOCTL TIIOPAAKaA
MMPOBCACHUA  MCCIICOOBAaHM, JCIaTh BBIBOJbI, HHTCPIIPETUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i " OIIBITOB

1.9

MPOBOANWTH ONBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUN WIH
(bu3NYECKUX CBOMCTB TeNl: CAMOCTOATEIbHO COOMpPATh YCTAaHOBKY W3
U30BITOYHOTO Habopa O0OpYyIOBaHHS, OMHCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX  H3MEPEHMI,
omnpenenss CpeaHee 3HAYCHHE H3MepseMod BenudyuHbl ((HOoKycHOe

paccTostHuE coOuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP crocoba




U3MepeHus (M3MEPUTEIBHOTO Mprodopa)

1.11

NPOBOJIUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYHH C
UCIOJIb30BAaHUEM HPSAMBIX M3MEPEHMH: IUIaHUPOBATH MCCIIEOBAaHUE,
CaMOCTOSITENIFHO COOHMpaTh yCTAaHOBKY, (DUKCHPOBATh pPE3YJIbTaThl
MOJy4eHHOM 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BUIE TaOIMLU

rpaduKoB, IeNaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS

1.12

MMPOBOAWUTH KOCBCHHLIC U3MCPCHUSA (1)I/I3I/I‘-IeCKI/IX BCJIMYHMH: TUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTI) SKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUA, CICAYA HpCI[JIO)KGHHOfI HHCTPYKIUH, BBIYHUCIATL 3HAUCHUC
BCJIMYMHBI MW AHAJIMU3UPOBATH IIOJIYYCHHBIC PC3YJIbTAThBI C y‘IéTOM

3aJIaHHOM ITOTPEIIHOCTH U3MEPEHUHN

1.13

coOmonaTh TpaBWiIa TEXHUKM Oe30macHocTH 1pu  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

pasinyaTh OCHOBHbBIE IPU3HAKU M3YYEHHBIX (U3MUECKUX MOAEIeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, TOUEYHBIH HMCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHIUINBl JACWCTBUS HW3YYEHHBIX NpUOOpOB U
TEXHUYECKHUX YCTPOMICTB C ONOPOM HAa UX ONMCAHUSA, UCIOJb3Yys 3HAHUS
0 CBOMCTBax (HM3MUECKHUX SBJICHUH U HE0OXoauMble (usnueckue

3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMaTUYHBIE PUCYHKH  HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX IPOLIECCOB MPHU PELICHUH Y4eOHO-IPAKTUYECKHX
3aJa4, ONTHYECKHUE CXEMBbI JJIsi MOCTPOEHUSI M300paKeHUM B IJIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

NPUBOANUTH  TMpUMEPHl  (HAXOOUTh HMH(GOPMAIMIO O MPUMEpPax)
NPaKTUYECKOTO HCIIONB30BaHMs (PH3MUECKUX 3HAHWUH B TIOBCEIHEBHOM
XKHU3HU U obecrieueHus1 0€30MacHOCTH IpU OOpalleHnu ¢ nMpudopamMu
U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3I0POBBSI U COOIIOICHHS

HOPM 5KOJIOTHYCCKOT'O IMOBCACHHUS B OKPY)I(aIOLHeﬁ cpeac

1.18

OCYIIECTBIISATh MOMCK MHQPOPMAIUN (PUINIECKOTO COAEPKAHUSI B CETU
WNutepuer, camocTosTenbHO (HOpPMYyIUpys  TOUCKOBBIA  3ampoc,
HAaXOOUTh  IIyTH  ONPEACIEHUS  JOCTOBEPHOCTH  IIOJYYEHHOU
uH(pOpMallMd Ha OCHOBE HMEIOIIMXCS 3HAHUM U JOMOJIHUTENbHBIX

HUCTOYHHUKOB




UCTOJNb30BaTh NPH  BHINOJIHEHWH  YYEOHBIX 3aJaHUl  HAay4dHO-
HONYJSIPHYIO JINTEpaTypy (PU3MUYECKOrO COJEpKaHMs, CIpPaBOYHBIE
1.19 Marepuansl, pecypcbl cetd  MHTepHer; Buagets  npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpazoBaHMs MH(GOpPMALMMU U3 OAHOU

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
MHPOpPMALIUU U3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOrO COJAEpIKaHUS,
yOIMYHO IIPEACTABIIATD pe3ysbTaThl IIPOEKTHOM WA
1.20 UCCIIEI0BATEIBCKON NEATEIBHOCTH, IIPA 3TOM I'PaMOTHO HCIIOJIB30BATh
W3yYCHHBIN TOHATUHHBINA ammapaT W3y4aeMoro pasaena (Qu3ukad u
COIIPOBOKJAaTh BBICTYIJICHHE Mpe3eHTaluend ¢ ydy€ToM OCOOCHHOCTEH

ayJAUTOPHHU CBEPCTHUKOB

IPU BBINOJIHEHUHU YYE€OHBIX IMPOEKTOB M MCCIEAOBAHUN (PU3NYECKUX
IPOLIECCOB pacHpeAesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
191 IIOCTaBJICHHBIMM 337a4aMHM, CICAUTH 3a BBIIIOJHEHHUEM ILUIaHA JACHCTBUN
' U KOPPEKTHPOBATh €ro, a/IeKBATHO OLCHMBATh COOCTBEHHBIN BKJIaJ B
JIeATEIIbHOCTh IPYIIIBL, BBICTPauBaTh KOMMYHUKaTUBHOE

BSaHMOHeﬁCTBHC, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(bHHKTBI

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

Kog Kop anemeHTa [MpoBepsieMble anemeHTbl cogepXaHus
pasgena
8 MEXAHWYECKWE ABJIEHUA
8.1 MexaHnyeckoe aswmxeHne. MaTepmansHas Touka. Cuctema otcuyeTa
8.2 OTHOCUTENBHOCTL MEXaHNYECKOTO ABVXEHNS
8.3 PaBHOMepHOEe NpsIMONUHENHOE ABUXKEHNe
8.4 HepaBHomepHoe npsiMonuHenHoe aswxeHne. CpeaHas U MrHoBeHHas

CKOpPOCTb Tena npu HepaBHOMEPHOM ABWXEHNUN

8.5 YckopeHue. PaBHOYCKOpEHHOE MpsMONMHENHOE ABUXEHWEe

8.6 CBobopgHoe nageHune. OnbiThbl Manunes

8.7 PaBHOoMepHOe pfBwXeHne 1o OkpyxHocTn. [lepuog w yacTtoTa
obpawyenus. JlnHenHaa n yrnosasi ckopoctu. LleHTpocTpemutensHoe
ycKOpeHue

8.8 MepBbi 3akoH HblOTOHA

8.9 BTopon 3akoH HbloToHa




8.10 TpeTtuii 3akoH HbloTOHa

8.11 MpuHUKMN cynepnosnuum cun

8.12 Cwvna ynpyroctu. 3akoH Nyka

8.13 Cwvina TpeHus: cuna TPEeHUs CKOMBXEHWs, cuna TpPeHUs MOoKos, apyrve
BUAbl TPEHUA

8.14 Cuna TAXKEeCTM UM 3aKOH BCEMUPHOrO TArOTEHUS. YCKOpeHue
cB0o60OAHOro NageHus

8.15 OewxeHne nnaHeT Bokpyr ConHua. lNepBas KocMMyeckasi CKOPOCTb.
HesecoMocCTb U neperpysku

8.16 PaBHoBecue maTepuanbHon Toukn. AGConNOTHO TBEpPAOE TENOo

8.17 PaBHOBecue TBepOoro Tena C 3akpenrneHHOW OCbio BpalleHus.
MomeHT cunbl. LieHTp TsbkecTn

8.18 Mmnynec Tena. MameHeHne umnynbca. IMnynsc cunbl

8.19 3aKoH coxpaHeHus nMmnynbca

8.20 PeakTnBHOE OBUXEHME

8.21 MexaHn4yeckasa pabota 1 MOLLHOCTb

8.22 Pabota cun TspkecTtn, ynpyroctu, TpeHus. CBa3b aHeprumn n paboThbl

8.23 MoTeHumanbHasa aHeprus Tena, NOAHATOro Hag NOBEPXHOCTLIO 3eMnu

8.24 lMoTeHunansHas SHepPrusa CxaTon NPYXuHbI

8.25 KuHeTnueckas aHeprus. Teopema 0 KUHETUYECKOW SHEeprnm

8.26 3aKoH coxpaHeHUs1 MEXaHNYECKOW 3Heprim

8.27 MpakTnyeckue paboThbl:
OnpepeneHue cpegHen CKOPOCTU CKOMbXEHUA Bpycka nnm OABMKEHUSN
LIapWKa MO HAKIMOHHOM NIOCKOCTH.
OnpegeneHve yckopeHus Tena npu paBHOYCKOPEHHOM ABWXEHMU MO
HaKOHHOM MMOCKOCTMU.
WccnenoBaHne 3aBUCMMOCTY NYTU OT BPEMEHU
npy paBHOYCKOPEHHOM ABWXEHMUM 6e3 HavanbHON CKOPOCTH.
MpoBepka rvnoTesbl: ecnu Mnpuv pPaBHOYCKOPEHHOM ABWXKEHUU 6e3
HayanbHOW CKOPOCTU MYTWM OTHOCATCS KaK psg HeYyeTHbIX vucen, To
COOTBETCTBYIOLLNE MPOMEXKYTKN BPEMEHN OQNHAKOBBI.
WccnenoBaHne 3aBUCUMOCTM CUMbl TPEHUST CKOMBXEHUA OT Cunbl
HOpPManbHOro AaBMAEHUS.
OnpepeneHune koahurLmMeHTa TPEHUS CKOJTbXXEHWS.
OnpegeneHne XecTKOCTU NPYXKWHBbI.
Onpegenenve paboTbl CuIbl TPEHWS MpYM PaBHOMEPHOM ABWXEHUU
Terna no ropu3oHTanbHON NOBEPXHOCTMU.
OnpepeneHne paboTbl cunbl yNpyroctTu npu nogbeMe rpysa C
NCNOb30BaHNEM HEMOLBWXHOIO Y NOABWKHOIO GIrIOKOB

8.28 dusnyeckne SBMEeHWs B Npupoge: NPunuBbl U OTNMBbI, OBWKEHWE
nnaHet COMHEYHOM CUCTEMbl, pEaKTMBHOE [ABWKEHUE >KUBbIX
opraHn3moB

8.29 TexHuyeckme  yCTpOWCTBA:  CNMOOMETP, AATYUKM  MOSOXKEHUS,

PaCCTOAHNA N YCKOPEHUA, paKeThbl




9 MEXAHNYECKNE KONEBAHVA 1 BOJTHbI
9.1 KonebatensHoe aBwxkeHne. OCHOBHblE XapaKTepPUCTUKU konebaHun:
nepvog, yactoTa, amnnuTyaa
9.2 MaTtematnyecknin U MPYXWHHbIN MasiTHUKW. [MpeBpalleHve sHeprum
npu KonedaTensHOM ABWKEHUN
9.3 3atyxatowme konebaHus. BolHyxaeHHble konebaHns. Pe3oHaHc
9.4 MexaHunyeckne BonHbl. CBOMCTBA MexaHU4ecknx BOnMH. MpoaonbHble
W nonepeyHble  BONHbL. [lnvHa BOMHbBI M CKOPOCTb  €e
pacnpocTpaHeHus. MexaHnyeckme BOMHbLI B TBEepaoMm Tene,
ceiCMUYecKmne BOSHbI
9.5 3ByK. [POMKOCTb 1 BblcOTa 3BykKa. OTpaxeHune 3Byka
9.6 WHpas3ByK 1 ynbTpasByk
9.7 MpakTnyeckue paboTbi:
OnpepeneHve 4YacTtoTbl M nepuoga konebaHun maTemMaTU4ecKkoro
MasTHUKa.
OnpegeneHne 4acToTbl U Nepuoga KonebaHui NPYXMHHOTO MasiTHMKA
Wccneposarve 3aBucumocTv nepuoga konebaHum nogBeLleHHOro K
HUTW rpy3a OT ANUHbI HUTW.
WccnepoBanve 3aBucumocTv nepuoga  konebaHuin  NpYy>KUHHOMO
MasiTHMKa OT Macchl rpysa.
lMpoBepka He3aBMCMMOCTU nepuoga konebaHun rpysa, NoABELLEHHOTO
K HATK, OT Maccbl rpy3a 1 XeCTKOCTU NPYXWHbI. MI3mepeHne yckopeHus
cB0ob0OAHOro NageHus
9.8 dusmyeckne sBNEeHUS B Npupoae: BOCMPUSATUE 3BYKOB >XMBOTHbLIMMU,
3emMrneTpsiceHne, cencMmnyeckme BOmHbl, LlyHaMu, 3Xo
9.9 TexHu4eckne yCTpoOWMCTBA: 3XOSIOT, MCMOSb30BaHWe YyrnbTpasByka B
ObITY U TEXHUKE
10 SNEKTPOMAIMHUTHOE NOJIE N SJIEKTPOMAIHUTHBLIE BOJIHbI
10.1 OnekTpomarHutHoe none. OnekTpoMarHutHble BOMHbL. CBoncTBa
3MNEeKTPOMarHUTHbIX BOSH
10.2 LLikana aneKkTpomMarHMTHbIX BOSH
10.3 OnektpomarHutHas npupoga cBeta. CkopocTb cBeTa. BonHosbie
CBOWCTBa cBeTa
104 MpakTnyeckue paboThbi:
N3yyeHne CBOMCTB 3NEeKTPOMArHUTHLIX BOSIH C MOMOLLbK MOOMITBLHOIO
TenedgoHa
10.5 dusnyeckne sABNeHUss B Npupode: Ouonorvdeckoe OencTeue
BUONMOTO, yNbTPpaduoneToBOro U PeHTreHOBCKOro U3ny4yeHun
10.6 TexHnyeckne yCTpOMCTBA: WUCMOSIb30BaHWE 3NEKTPOMAarHUTHLIX BOJSTH
ONA COTOBOM CBA3N
11 CBETOBbIE ABNEHNA
11.1 JlydeBas mogens ceeta. ICTOYHMKM cBeTa
11.2 MpamonuHeiHoe pacnpocTpaHeHe ceeTa




11.3

OTtpaxeHune ceeTa. [1nockoe 3epkano. 3akoH OTpaxeHus cBeTa

11.4

I'IpenomneHme cBeTa. 3akoH nperioMmrneHnda  ceeTa. MonHoe
BHYTPEHHee OTpaxeHne CBeTa

11.5

Jlunza. Xopg ny4yen B nuH3e

11.6

OnTuyeckas cuctema q)OToanrlapaTa, MUKPOCKOMNa n Terieckona

11.7

a3 kak onTu4yeckasi cuctema. EJ'IVISOpyKOCTb N 0anbHO30PKOCTb

11.8

PasnoxeHne Gemnoro ceeta B CNeKTp. OnbiTbl HbtoToHa. CrioxeHue
CneKkTpalbHbIX LIBETOB. ﬂmcnepcwﬂ cBeTa

11.9

MpakTuyeckme paboTsbi:

WccnenoBaHne 3aBUCMMOCTWM yrna OTpPaXeHMsi CBETOBOro nyya oT
yrna nageHus.

M3yyeHne xapakTepucTMk u3obpakeHuss npeametTa B MSIOCKOM
3epkarne.

MccnegoBaHne 3aBUCUMMOCTM yria NpenomiieHusl CBETOBOroO fyya ot
yrna nageHusi Ha rpaHuue "Bo3ayx - CTekno".

Mony4yeHne nsobpakeHnin ¢ MOMOLLIbI0 coBUpartoLLLEen NNH3bI.
OnpepeneHne  OKYCHOTO  pacCTOSiHUSE U ONTMYECKOW  CUIbl
cobupatoLen fMH3bI.

OnbITbl NO pasnoxeHuto 6enoro ceeTa B CNEKTP.

OnbIThl MO BOCNPUATUIO LIBETA NPeaMETOB Npu UX HabnaeHun yepes
LuBeToBble PUNBLTPLI

11.10

dusnyeckne aBneHns B npupoge: 3atmeHuns ConHua u JlyHbl, LBeTa
Ten, onTtuyeckme sBneHus B atmocdepe (uBeT Heba, pedpakuus,
pagyra, MMpax)

11.11

TexHun4yeckme yCTpOIZCTBaZ O4KW, nepuckorn, cbOToannapaT, onTn4yeckme
cBeToBOAbI

12

KBAHTOBBbIE ABNEHNA

12.1 OnbiTbl Pe3epdopaa v nnaHeTapHas modens atoma. Mogenb atoma
Bopa

12.2 Mcnyckanve u nornoweHne ceeta atoMoM. KeaHTbl. JlMHenuaTble
CMeKTpbl

12.3 PagnoaktmBHOCTb. Anbdha-, 6eTa- 1 ramma-usny4yeHuns

12.4 CtpoeHve aTomHoro sgpa. HyknoHHas Mopenb aTtoMHOro sgpa.
M3oTonsbl

125 PaguvoaktusHble npeBpalleHuns. Nepuoa nonypacnaga atoMHbIX saep

12.6 ApepHble peakumn. 3akOHbl COXpaHEeHMs1 3apsgoBOro M MacCOBOMO
yucen

12.7 OHeprusi cBA3M aToMHbIX g4ep. CBA3b MacChl U dHEpPrnm

12.8 Peakumn cuHTesa u geneHusa agep. NctouHukn aHeprum CornHua wu
3Be3]

12.9 ApnepHasa oHepreTuka. [enctsme paguoakTUBHBIX WU3MYyYEHUN Ha
XuBble OpraHM3Mbl

12.10 MpakTuyeckme paboTbi:

HabntogeHne cnnowHbIX N NMUHenYaTbIX CNEeKTpoB U3ny4eHu4.




VccnepoBaHue TpeKoB: M3MEPEHUE SHEPTUM YacTULbl MO TOPMO3HOMY
nyTn (no chotorpadusm).
M3mepeHune pagnoakTMBHOro gooHa

12.11 dusnyeckne 4BMNeHUA B Npupode: eCTeCTBEHHbIN pPaguoakTUBHbLIN
@OH, KOCMUYECKME INyyKn, paguoakTUBHOE WU3NyYeHWe MNpPUPOAHBIX
MUHepanoB, [OEWCTBME pPaAMOaKTUBHBLIX W3MYYEHUN Ha OpraHusm
Yyerioseka

12.12 TexHu4eckne yCTpoicTBa: CMEKTPOCKON, MHAMBUAYAIbHbIA OO3MMETP,
Kamepa BunbcoHa

Mpoeepsiemblie Ha OI'D no gusnke TpeboBaHUs
K pesynbTaTaM OCBOEHUSI OCHOBHOWM 06pa3oBaTenbHOM NporpamMmbl
OCHOBHOro 00Lero obpasoBaHus

Koa
npoBepsieMoro
TpeboBaHusi

lMpoBepsiemble TpeboBaHUS K NpegMeTHbIM pe3ynbTatam 6a30BOro ypoBHS
OCBOEHMWS OCHOBHOM 0bpa3oBaTerbHON NPOrpaMmMbl OCHOBHOIO 06LLero
o6pasoBaHusa Ha ocHoBe PIOC

1

MoHumaHwe ponu Musnkn B Hay4HOW KapTUHE MUPa;

CchOpMMPOBAHHOCTE 0a30BbIX MpPeaCTaBlEHUA O 3aKOHOMEPHOW CBA3N U
NMo3HaBaemMoCTV SBMEHMM npupodbl, O pPOMW 3KCNepumeHTa B U3MKe, O
cuctemoobpasyrolen ponn (pusnkm B pasBuTMM €CTECTBEHHBLIX HayK, TEXHUKU U
TexHonormn, o6 9BOMLMU (UNYECKMX 3HaHUA W KX PONM B LIENOCTHOW
€CTeCTBEHHOHay4YHOW KapTWHe Mupa, O BKIage POCCUNCKMX W 3apybexHbix
yYeHbIX-(pM3nKoB B pas3BuTME Haykn, OOBbACHEHME MPOLEeCCOB OKpYKatoLlero
MUpa, pa3BUTME TEXHWKN N TEXHOMOMMI

3HaHMa O Buaax MmaTtepuu (BewecTBO M Mone), O OBWKEHWW kak cnocobe
cywectBoBaHmMa matepun, 06 aTOMHO-MOMEKYNAPHOM Teopunm CTPOEHUS
BelwlecTBa, O (PM3NYECKOW CYyLIHOCTU SABMEHWA npupodbl (MeXaHWYeCcKuX,
TEMMOBbIX, 3M1EKTPOMAarHUTHbIX 1 KBAHTOBbIX);

YMeHWe pasnuyaTtb SBIEHUS N0 ONMWCaHMI0 UX XapaKTepPHbIX CBOWCTB K Ha OCHOBE
OMbITOB, AEMOHCTPUPYHIOLLMX AaHHOE PU3NYeCcKoe ABIEHME;

YMeHWe pacno3HaBaTb MpOsBMEeHWe WU3YYeHHbIX (U3NYECKUX SBMEHWA B
OKpyKatoLeM Mype, BblAenss UxX CyLlecTBeHHble CBOMCTBA (NMPU3HaKM)

BrnageHue ocHOoBaMu NOHATUWHOIO annapaTta U CUMBOSIMYECKOIO A3blka (OU3NKKU U
NCNonb30BaHUe NX ANa peleHns ydebHbix 3agav;

YMEeHWe XapakTepusoBaTb CBOWCTBa Ten, husmyeckne ABneHUs U MpPOLEecChl,
ncnonb3ysa dyHaaMeHTanbHble Y AMNUPUYECKME 3aKOHbI

YMeHne onucbiBaTb W3yYeHHble CBOWCTBA Ten U u3nyeckme dBneHus,
ncnonb3ya musnyeckne BennymHbl

BnageHve ocHoBamMy MeETOOOB HAyyHOro MNO3HaHUA C ydyeTom cobniogeHus
npasun 6e3onacHoro Tpyaa:

HabniogeHne U3NMYECKUX SBMEHWA: YMEeHWe CaMOoCTOoATeNbHO cobupaTtb
9KCMEpPUMEHTamNbHYI0 YCTaHOBKY W3 pgaHHoro Habopa o6opygoBaHusa Mo
WHCTPYKUUW, OMuUCbIBaTb XOA4 OMnbiTa W 3anucbiBaTb €ro pesynbraThl,
hopmyrnMpoBaTh BbIBOAbI;

npoBeAeHne MpPAMbIX U KOCBEHHbIX U3MEPEHUA (PU3NYECKMX BEFUYMH: YMEHUue
nnaHupoBaTb W3MEpPEHWsi, CaMOCTOATENbHO CcobMpaTb JKCMEPUMEHTANBHYIO
YCTaHOBKY MO MHCTPYKUMM, BBIYUCNATb 3HAYEHWE BENWYUHbI 1 aHanu3npoBaTb
nony4yeHHble pesynbTaTbl C Y4eTOM 33a4aHHOW MOrpelHoOCTU pe3ynbTaToB
Nn3MepeHui;

npoBedeHNe HeCIOXHbIX 3KCMepUMEeHTanbHbIX MCCNeaoBaHMIN; CaMOCTOSATENBHO
cobupaTb 3KCMeprMeHTanbHyl0 YCTaHOBKY W MNpOBOAUTb WCCNefoBaHWe no
WHCTPYKUNW, NPEeacTaBnATb MNOMyYeHHbIE 3aBUCUMOCTU (DUUYECKUX BEMUYUH B
Buae Tabnuu un rpadukos, yduTbIBaTb MOrPELUHOCTW, AenaTb BbIBOALI MO
pesynbTatam nccnegoBaHus




lMoHMMaHWe xapaKTepHbIX CBOWCTB (hunsmyecknx moaenen (matepmanoHas TO4UKa,
abconoTHO TBEpAOe Tero, MoAEeNN CTPOEHUS ra3oB, XNOKOCTEN U TBepAbIX Ten,
nnaHeTapHas moenb aTtoma, HYKMNOHHas MOAenb aTOMHOro siapa) U ymeHue
NPUMEHSTb NX NS 06BbACHEHMS PU3NYECKUX NPOLIECCOB

YMeHne obbACHATL (bmanyeckne npoueccbl U CBOWCTBa Ten, B TOM YuCne U B
KOHTEKCTe CUTyauui MNpaKTUKO-OPUEHTUPOBAHHOIO XapakTtepa, B 4acCTHOCTH,
BbISIBNSATb NPUYMHHO-CNEACTBEHHbIE CBA3U U CTPOUTL OOBbSCHEHME C OMOPON Ha
M3yyeHHble  CBOWCTBA  (PU3MYECKMX  SABMEHUK,  (pu3myeckne  3aKOHbl,
3aKOHOMEPHOCTU 1 MOoAeNn

YMeHue peliatb pacdeTHble 3agaym (Ha 6ase 2 - 3 ypaBHEHWIn), MCMOoNb3ys
3aKOHbl M OpMynbl, CBS3biBalOWMe (U3NYECKNE BEMNUYMHBLI, B Y4aCTHOCTW,
3anncbiBaTb KpaTkoe YCroBMe 3afadv, BbISBMASATb HeoCTalowme OaHHble,
BblOMpaTh 3aKOHbl U POPMYMbl, HEOOXOANMbIE ONA €€ pPeLUeHUd, UCNonNb3oBaTb
CnpaBoOYHble AaHHble, MNPOBOAWUTL pacyeTbl M OUEHMBATb PeanucTUYHOCTb
MOMYYEHHOro  3HayeHMs  (PU3NYECKOW  BENUYMHbBI, YMEHMe  OonpeaensTb
pa3MepHOCTb (PM3NYECKON BEMNUYUHDBI, MONTYYEHHON MPpU peLleHnn 3agadv

YMeHue xapakrepusoBaTb MNPUHLUMNbI EACTBUA TEXHUYECKUX YCTPOWCTB, B TOM
yncne ObITOBbIX NPUOOPOB, U NPOMbILIEHHBIX TEXHOMOMMYECKUX NPOLECcCcoB Mo
MX OMUCaHWKO, WCMOMb3ys 3HaHWA O CBOWCTBAX (OU3NYECKUX SHBNEHUA W
Heobxoanmble PU3NYECKMe 3aKOHOMEPHOCTHU

10

YMeHWe Ucnonb3oBaTb 3HAHUS O PUINYECKUX ABMEHUAX B NOBCEAHEBHOMN XWU3HU
ans obecneyeHnss 6e3onacHOCTU Npu obpalleHnn ¢ GbITOBbIMM MpubopamMu u
TEXHWYECKMMMW YCTPOMCTBAMW, COXPaHEHWUSI 340POBbsS UM COONOAEHWUS HOPM
9KOJIOrMYECKOro NOBEAEHUSI B OKpYXXaloLWen cpefe; NoHMMaHue HeobXxoaumocTu
NMPUMEHEHMST  OOCTWXKEHUA U3MKM U TEXHOMOrMiA Ans  pauuoHanbHOro
NpMpoaonob30BaHMUs

11

OnbIT noucka, npeobpaszoBaHUs M NpeAcTaBneHust MHGopMaumn gusmdeckoro
coaepKaHus c MCMOJIb30BaHMEM WHOPMaLMOHHO-KOMMYHUKATUBHbIX
TEXHONOIN;

YMEHWe oueHMBaTb [JOCTOBEPHOCTb MOMyYEeHHOW WHopMauum Ha oOcHoBe
MMEIOLMXCSA 3HAHUA 1 JOMNONHUTENbHBIX UCTOYHUKOB;

YMeHMe UCMOoNb30BaTh NPW BbINOMIHEHUN YY4EOHBIX 3a4aHWn Hay4YHO-NOMYMSIPHYHO
nuTepaTypy pu3n4eckoro cogepxaHusi, CnpaBoYHble MaTepuarnbl, pecypcbl CeTu
WHTepHeT;

BnageHne ©0as30BbIMM HaBblkamMy Mpeobpa3oBaHMa WHGOpMauUMM U3 OLHON
3HAKOBOM CUCTEMbI B APYryl0; YMEHWe co3gaBaTb COOCTBEHHbIE MUCBbMEHHLIE Y
YCTHbIE COOOLLEHNSA Ha OCHOBE MH(POPMaLIMM N3 HECKOSTbKUX MCTOYHUKOB

lMNepeyeHb aneMeHTOB codepxaHus, nposepsembix Ha O3 no dusnke

Koa MpoBepsieMblin 3NIEMEHT coaep>KaHus
1 MEXAHWNYECKWUE ABJIEHNA
11 MexaHuuyeckoe aBwxkeHue. MaTepuanbHas Touka. Cuctema otcyeTa. OTHOCUTENBLHOCTb
OBWKEHUS
1.2 PaBHOMepHOe © HepaBHoOMepHoe [ABwxkeHue. CpefHsia ckopocTb. Popmyna ans
BbIYMCMEHUSA CPELHEN CKOPOCTU:
S
V=—
t
1.3 PaBHOMepHOE NpsIMONIMHENHOE ABWMXKEHME. 3aBMCMMOCTb KOOpAMHAThI Tefna OT BPEMEHM

B Clty4dae paBHOMEpPHOro I'IpFIMOJ'II/IHeIZHOFO OBUWXEHUA:

X(t) = Xg + Vyt.




padmkn 3aBUCMMOCTM OT BPEMEHW ANsi NPOEKLMM CKOPOCTU, NPOEKLUN NepeMELLEHUS,
nyTW, KOOPAUHATLI NPU PaBHOMEPHOM MPSAMOSIMHENHOM ABUXEHWM

14 3aBncMMOCTb  KOOpAMHATbl Tera OT BPEMEHUM B Clydae pPaBHOYCKOPEHHOro
NPSAMOSTMHENHOTO ABWXEHUS:
t2
X(t) =%, +V,t+a, -—.
2
dopmMynbl Ana NpoeKkunn nepemeLLeHnsl, NPoeKUMM CKOPOCTU U NPOEKLUUU YCKOPEHUSI
npy paBHOYCKOPEHHOM MPSAMOMMHENHOM ABUKEHUN:
t2
s, () =v,, -t+a,-—,
2
v (t)=v,, +a, -t,
a,(t) = const,
2 2 _
Vox - Vix = 2axsx-
padmkn 3aBUCUMOCTM OT BpPEMEHW ANs NPOEKUMUM YCKOPEHWs, MPOEKUMM CKOpPOCTH,
NpoeKkuMn nepemMeLleHns, KoopauHaTbl MpU  PaBHOYCKOPEHHOM  NPAMOMVHENHOM
ABMWKEHUU
15 CeobogHoe nageHue. Popmynbl, onucbiBawowme cBobogHoe MageHne Tena no
BEpPTUKaNU (OBWXEHWEe Tena BHW3 UM BBEPX OTHOCUTENBbHO MOBEPXHOCTU 3emMmu).
Mpadmkn 3aBUCUMOCTM OT BpEMEHW ANs NPOeKUMU YCKOPEHMUS!, MPOEKLMN CKOPOCTU U
KoopauHaTtbl npu CBOGO,IJ,HOM nageHnn Tena no BepTukanum
1.6 CKoOpOCTb paBHOMEPHOIO ABWXEHUSA Tena No OKPY)XHOCTU. HanpaBneHne cKkopocTw.
dopmyna 4ns BbIMUCIIEHMS CKOPOCTU Yepes paanyc OKPY>KHOCTU 1 nepuof obpalleHus:
27R
V=—-,.
T
LleHTpocTpemuTensHoe yckopeHue. HanpaBneHne LeHTPOCTPEMUTENBHOIO YCKOPEHMS.
dopmyna ons BbIMUCIIEHNS YCKOPEHUS:
2
au \"
R
dopmyna, cBasbiBaOLas Nepmoa U 4acToTy obpaLleHus:
1
V=—
T
1.7 Macca. NnotHocTb BewecTBa. Popmyna ansi BelYUCNEHMS MITOTHOCTY:
m
pP=
\%
1.8 Cwvna - BekTopHas cuanveckasi BenuyunHa. CnoxeHune cun
1.9 AsneHve nHepuuu. MNepsbln 3akoH HblOTOHA
1.10 BTopow 3akoH HbloToHa:




F=m-a.

COHaI'IpaBJ'IeHHOCTb BEKTOpa YCKOpeHUa Tena n BeKtopa Cusbl, D,EVICTByPOU.leVI Ha Telo

1.11 Bsanmopgencteue ten. Tpetun 3akoH HbloToHa:
IEZM = _IflaZ
1.12 TpeHne nNokos 1 TpeHne ckonbxeHus. Popmyna Ans BbIYUCNEHNS MOAYNSA CUMbl TPEHUSA
CKOJTbXEHUS:
Fp=n-N
1.13 Hedopmauns tena. Ynpyrne n Heynpyrne gedopmaumun. 3akoH ynpyron gedopmauum
(3akoH lNyka):
F=k-Al
1.14 BcemunpHoe TaroteHune. 3akoH BCEMUPHOIO TATOTEHWS:
m,-m
F=G-—7*
Cuna TsaxecTn. YckopeHue cBobogHOro nageHus.
dopmyna AN BbIMUCNEHUS CUNbI TSHXKECTU BONN3M NoBEPXHOCTM 3emnu:
F =mag.
OemwkeHne nnaHet Bokpyr ConHua. lNepBas kocmuyeckasi ckopocTb. HesecomocTb 1
neperpysku
1.15 MmMnynbc Tena - BeKTopHasa usndeckas BenuymHa.
p=mv
Mmnynsbc cuctemsl Tern.
M3meHeHne umnynbeca. Mimnyrnbsc cunsbl
1.16 3aKoH coxpaHeHus nMmnynbca Ans 3aMKHYTOM CUCTEMbI Ten:
p =mV, + m,V, = const.
PeakTnBHOe ABWXEHME
1.17 MexaHuyeckas pabota. dopmyna Ans BelYMCNEHUsa paboTbl CUIbI:
A=Fscosa.
MexaHn4yeckas MOLLHOCTb:
N=A
t
1.18 KuHeTnyeckasa n noteHuunanbHas sHeprus.

(Dopmyna AnS BbIMUCIIEHUST KUHETUYECKON SHepruu:




Teopema 0 KNHETUYECKOWN SHEPTUN.
dopmyna ons BblYUCNEHNA NOTEHUMANBHOW SHEPrun Tena, NoAHATOro Hag 3emne:

E, = mgh

1.19

MexaHn4yeckas aHeprus:
E = Ex + E,.

3aKkoH coxpaHeHust MexaHudeckon SHeprmn. Popmyna AnNg 3akoHa COXpaHeHus
MEeXaHWYEeCKOW HEepPrmm B OTCYTCTBUE CUIT TPEHNS:

E = const.

MpeBpalleHne MeXaHNYECKON 3HEPTUI MPU HANWYMK CUIbl TPEHUS

1.20

MpocTblie MexaHM3Mbl. "30noToe NpaBuo" MexaHuKu.
Pblyar. MOMeEHT cunebl:

M = Fl.
Ycnosue paBHoBecKHs pblyara:

M1+M2+...:0.

[NoaBWMXKHbIA N HENOABWKHbLIA BMOKN.

— A10H63Ha${
KM npocTbix MexaHmsmoBs, 1= A

BaTpadeHHas

1.21

[asneHune TBEpOoro tena.
CDopmyna And BblMUCNEHUA OaBNEeHNA TBepaoro tena:

[asneHue rasa. ATmocepHoe gaBrneHue.
'mopoctaTtnyeckoe gaBrieHUe BHYTPU XULOKOCTU.
dopmyna Ans BblYUCNEHNSA AaBMAEeHUS BHYTPU XXUAKOCTMU:

p =pgh+p,,

1.22

3akoH Mackans. M'mopaBnuyeckun npecc

1.23

3akoH Apxumena. dopmyna Ans onpefeneHus BbiTankvMBalLlen cunbl, JeNCTBYOLLEN
Ha Tero, NOrPY>KEHHOE B XXUAKOCTb UK ras;

I:Apx. = ng .

Ycnosue nnaeaHus Tena. lNnaBaHve CyaoB 1 BO3gyxonraBaHne

1.24

MexaHunuyeckne konebanuda. AmnnuTyga, nepuog W 4vactota konebanun. dopmyna,

CBA3bIBAIOLLAA YacTOTy U nepuog konebanun: V = _I—_

1.25

MaTtemaTnyeckuin u NPYKMHHbIN MasaTHUKK. [peBpalleHne sHeprum npy konebaTtensHOM
OBWKEHUN




1.26

3atyxatwowme konebaHus. BeiHyxaeHHble konebaHus. Pe3oHaHc

1.27

MexaHnyeckne BOSIHbI. HPOD,OJ'IbeIe M nonepeyHblie BOJIHbI. [nvHa BONHbI U CKOpPOCTb
pacnpocTpaHeHndA BOJIHbI:

A=Vv-T

1.28

3Byk. [poMKOCTb U BbicOTa 3ByKa. OTpaxeHne 3BYKOBOW BOSHbI Ha rpaHuue ABYX cpeg.
WHdpasByk 1 ynbTpassyk

1.29

MpakTnyeckune paboThbl

M3mepeHve cpegHel MIOTHOCTM BELLECTBA; apXMMeOoBON CUIbl; XECTKOCTU MPYXMWHBI;
KoahpumLmMeHTa TPEHNST CKONMbXEHNS; paboTbl CUMbl TPEHWUS, CUNbI YNPYrocTu; cpegHen
CKOPOCTU [ABWXEHUA Opycka Mo HaKIOHHOW MMOCKOCTK; YCcKopeHus ©Opycka npu
OBWXEHMM MO HAKMOHHOWM MMOCKOCTY; YacToThbl U Nepuoaa konebaHuin maTtemaTnieckoro
MasiTHWKA; 4YacToTbl U nepuoga KonebaHwin NPY>KUHHOrO MAasTHWKA, MOMEHTa Cubl,
OencTBytoLlero Ha pblyar; paboTbl Cunbl ynpyroctv npyv nNogbemMe rpysa C MOMOLLbIO
HenoABwkHoOro 6noka; paboTbl CWMbl YNpyroctM Mpu nogbeme rpy3a C MOMOLLbIO
noaBwxkHoro 6rnoka.

VccnepoBaHve 3aBUCUMOCTU apXUMMeOOBON cuibl OT obbemMa MorpyXeHHOW YacTu Tena
N OT MMAOTHOCTW >XWOKOCTW; HE3aBMCMMOCTU BbITankuBawLENn cunbl OT Macchl Tena;
CWIbl TPEHUS CKOJNbXXEHUSA OT CWUMbl HOPMAaNbHOIO AaBMEHMS M OT poda NMOBEPXHOCTY;
CWMnbl  YMpPYrocTu, BO3HMKAOWEN B MNPYXUHE, OT cTeneHn Aedopmaunv npyXuHbl;
ycKkopeHus Opycka OT yrra HakroHa HanpaensiLllen; nepuoga (4actoTbl) konebaHumn
HUTSIHOrO MadTHMKa OT AMMHbI HUTK; nepuoga KonebaHwm NPYXMHHOMO MadTHMKa OT
MaccCbl Tpy3a W >KECTKOCTM TMPYXWHbI; UCCNegoBaHWe HEe3aBUCUMOCTM nepuopa
konebaHui HUTAHOro MasiTHUKa OT Macchl rpyasa.

lMpoBepka ycrnoBusi paBHOBECKS pblyara

1.30

dusnyeckme sIBNeHUs B npupoae: NpuMepbl ABUXKEHUS C pas3NNYHbIMU CKOPOCTSIMU B
XKUBOW M HEXMBOW npupoae, AEUCTBUE CUMbl TPEHNS B NpUpoae U TEXHUKE, NMPUNmnBLI U
OTNuBbLI, OBWXeHue nnaHeT COMHEeYHOW CUCTEMbl, pPeaKkTUBHOE [BWKEHUE KUBbIX
OpraHM3moB, pbl4arn B Tene 4YerioBeka, BrvsiHAe aTMOCEepHOro AaBeHUst Ha KUBOWM
opraHuaMm, nfaBaHuve pbid, BOCMPUSTME 3BYKOB >KMBOTHbIMM, 3eMIeTpsiCeHue,
celcMMYecKme BOSHbI, LlyHaMu, 9X0

1.31

TexHUYecKkMe ycTponcTBa: CNMOOMETP, AaTUYMKU MOMOXEHWUS, PACCTOSHUS U YCKOPEHUS],
OMHAMOMETP, MOALWWMHUKA, PaKeTbl, pblvar, MOABVMXKHBIA W HEMOABWKHBLIA Groky,
HaKIoOHHas MIIOCKOCTb, MPOCTbie MeXxaHW3Mbl B ObITy, coobLiaiolmecs cocyabl,
YCTPOMCTBO BOAOMNPOBOAA, rMapaBnuyeckuii npecc, MaHoMeTp, 6GapoMeTp, BbICOTOMEP,
MOPLUHEBOM HAcOC, apeoOMETP, 3XOJIOT, UCMOSb30BaHWE yrbTpasByka B BbITy U TEXHUKE

TEMJIOBLIE ABNEHNA

2.1

OcHOBHbIE MOMOXEHUSA MOJ'IeKyJ'IﬂpHO-KVIHeTI/I"IeCKOVI Teopun CTpoeHua BellecTBa.
Mogenu TBepAoro, XXMAKOro 1 ra3oobpasHoOro CocTosiHMiA BellecTBa. Kpuctannuueckme
1 amopdHble Tena

2.2

OBmxeHne 4vactuy BeulecTBa. CBS3b CKOPOCTU [OBWMXKEHUSI YacTul C TemnepaTypown.
BpoyHoBckoe aBwkeHue, anddysus

2.3

CmauumBaHue u KanunnapHble ABreHuns

2.4

Tennosoe pacwmpeHune n cxxatmne

2.5

Tennosoe paBHOBecKe

2.6

BHyTpeHHsis aHeprusi. PaboTta u Tennonepeava kak criocobbl U3MEHEHUSI BHYTPEHHE
SHepruu

2.7

Buabl Tennonepenadyun: TennonpoBogHOCTb, KOHBEKLUNA, U3nyvyeHune

2.8

HarpeaHwue n oxnaxgeHue ten. Konnyectso TennoTbl. YaernbHas TennoemMKoCTb:




Q=cm(t; - ty)

2.9 3aKoH coXxpaHeHUs 3HepruM B TEMSIOBLIX NpoLeccax. YpaBHeEHME TennoBoro 6anaHca:
Qi+ Q2+..=0
2.10 WcnapeHue n koHgeHcauus. IsmeHeHne BHYTPEHHEN 3HEPrn B NpoLecce ucnapeHns m
KoHAaeHcaumn. Knnenue xungkocTtu. YaenbHasa Tennota napoobpas3oBaHus:
L-2
m
2.11 BnaxHocTb Bo3gyxa
212 MnaBneHve un kpuctannusauus. VIameHeHne BHYTPEHHEN SHeprum npu nnasfeHun U
Kpuctannusaumn. YaenbHasa TennoTa nnasreHus:
=2
m
2.13 BHYTpeHHsIs1 3Heprusa cropaHust Tonnmea. YaernbHasa Tenniota cropaHnga Tonnuea:
q=—
m
2.14 MpuHumMnbl paboTbl TennoBbix aAsuratenen. K4 tennoeoro asuraTtens
2.15 MpakTnyeckue paboThbl
MamepeHne yaenbHOW TEnrOeMKOCTM METannmMyeckoro LUMMVMHAPA; KonudecTBa
TENMOoThl, NOSNY4EHHOro BOAOW KOMHATHOW TemrepaTypbl (OUKCMPOBAHHOW Macchl, B
KOTOPYK OMyLleH HarpeTblil UMAMHAP; KOnuMyecTBa TEMnoTbl, OTAAHHOIO HarpeTbiM
UUNUHOPOM, Nocne OrnyckaHus ero B BOAY KOMHATHOW TemnepaTypbl; OTHOCUTENbHOMN
BNaXXHOCTW BO3AyXa; yaernbHOW TENNOThI NNaBneHus noaa.
VccnenoBaHne M3MeHeHUs TemnepaTypbl BoAbl MPU PasfuyHbIX YCHOBUAX; ABMEHUS
TennoobmMeHa nNpu CMeLIMBaHUN XOJTOAHOW U ropsiven BoAbl; Npolecca ucnapeHns
2.16 dusnyeckme ABNeHMS B NPUPOAE: NMOBEPXHOCTHOE HATSHKEHUE U KanunmsipHble ABNEHUs
B npupoge, Kpuctannel B npupoge, uanydyeHne ConHua, 3amMep3aHne BOLOEMOB,
Mopckue 6puabl; obpa3oBaHMe pockl, TYMaHa, MHes, cHera
2.17 TexHudeckMe yCTpPOWCTBA: KanuAMspbl, MNPUMEPbl  UCMOMb30BaHUSA  KPUCTAIOoB,
XWOKOCTHBIN TEPMOMETP, AaTyvK TeMnepaTypbl, TEPMOC, CUCTEMA OTOMMEHMS LOMOB,
rMrpoMeTphbl, NCUXPOMETP, NapoBas TypbuHa, ABuUraTernb BHYTPEHHErO CropaHus
3 ONEKTPOMAIHUTHBIE ABJIEHNA
3.1 OnekTpusauusa Ten. [1ea Buaa anekTpu4eckmx 3apsnos
3.2 Baanmopencrtaune 3apskeHHbIx Ten. 3akoH KynoHa
3.3 3aKkoH COXpaHeHMs 3aNeKTpU4ecKoro 3apsaa
3.4 OnekTpuyeckoe none. HanpskeHHOCTb anekTpuyeckoro nons. MNpuHUun cynepnosnunm
3ANEeKTpUYECKNX nonen (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocutenn anektpudeckux 3apsgoB. [encTBre 3NeKTPMYECcKoro nosis Ha anekTpuyeckue
3apagpl. [poOBOAHVKM U OUINEKTPUKN
3.6 lMocTosHHbIN  anekTpuyecknin Tok. [enctBua anektpuyeckoro Toka. Cwuna ToKa.

HanpsxeHue.




4
t

A
u==
q

3.7 OneKTpuyeckoe ConpoTMBNEHuNe. YaeneHoe SnekTpnuieckoe ConpoTuBneHme:

|
R=P
S

3.8 3akoH OMa ang yyacTka aneKkTpu4eckon uenu:

| U
R

3.9 MocnepoBatenbHoe coeguHEHNE NPOBOAHNKOB:

li1=1 U=U; +Uy;, R=R; +R,.
MapannensHoe coefuHeHne NPOBOAHUKOB PaBHOroO COMPOTUBMEHUS:
U =Uxl=lg+1; R=—.
2
CmeluaHHble coeaUHEHNsT NPOBOAHMKOB
3.10 PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOrO TOKA.
A=U-1-t;P=U"I
3.11 3akoH [xoyns-IleHua:
Q=F-R-t

3.12 OnbiT OpcTtega. MarHuMTHoe none npsMoro MpoBOAHMKA C TOKOM. JIMHUW MarHWTHOM
NHOYKUUN

3.13 MarHuTHoe none NOCTOAHHOro MarHuTa. Bsanmogencrame NOCTOSAHHbLIX MarHUTOB

3.14 [encteme MarHUTHOro NOnsi Ha NPOBOAHMK C TOKOM

3.15 OnbiTbl ®apages. ABneHve anekTpoMarHuTHon nHaykuun. MNpasuno JleHua

3.16 MpakTuyeckme paboTbl
M3amepeHne aneKkTpuyecKkoro COMpPOTUBIIEHMS PE3UCTOPAa; MOLLHOCTU 3MEeKTPUYECKOro
TOKa; paboThbl SNEKTPUYECKOro TOKA.

ViccnegoBaHne 3aBUCMMOCTM CWMbl TOKa, BO3HMKAKOLWErO B MPOBOOHUKE (PE3UCTOpHI,
nlamMnoyka), oT HanpsKeHUs Ha KOHLAx MPOBOAHWUKA; 3aBUCUMOCTM COMPOTUBMEHMUS OT
OIVHbI NPOBOAHMKA, NoWwaan ero nonepeyHoro ceYeHnsa 1 yaenbHOro ConpoTUBIIEHNS.
lNpoBepka npaBuna AnNd 3MEKTPUYECKOro HanpsKeHus npu  nocrnegoBaTenbHOM
COeIVHEHUN NPOBOAHWKOB; MpaBuna Ana  CuMbl  3MEeKTPUYeckoro Toka npu
napannensHOM coeanHeHUU NPOBOAHUKOB (PE3UCTOPbI U TaMnoyka)

3.17 dusnyeckme ABNEHWss B NpUpode: IJNEeKTPUYECKMEe sBMEeHUs B aTtMocdepe,
ANEKTPNYECTBO XUBbLIX OPraHM3moB, MarHuTHoe none 3emnu, Apend MNOMCcoB, Pofb
MarHUTHOrO MO 4SS XU3HM Ha 3emrie, NONAPHOE CUSHUE

3.18 TexHudeckMe yCTPOMCTBA: 3MNEKTPOCKOM, amnepMeTp, BONbTMETP, PeOocTaT, CYHETHUK

9NEKTPUYECKON  SHEPTUW,  ANEKTPOOCBETUTENbHLIE  MPUOOPbLI,  HarpeBaTerbHbIE
anekTponpubopbl  (MpUMeEpbI), 3NEeKTPUYEeCKUe NpPenoXpaHUTENn, SNEKTPOMarHuT,




aneKkTpoaBuraTesnb NOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOIO TOKa

3.19 OnekTpoMarHuTHble BonHbI. LLkana anekTpomarHUTHbIX BOSH

3.20 JlyueBas mogens ceeta. lNpsmonuHeriHoe pacnpocTpaHeHue cBeTa

3.21 3akoH oTpaxeHus cBeTa. [1nockoe 3epkano

3.22 MpenomneHne ceeTa. 3akoH NpenomreHus ceeta

3.23 Hwvcnepcus ceeta

3.24 JInnza. Xopg nyyen B nuH3e. DokycHoOe paccTosiHue NuH3bl. OnTuyeckas cuna NuH3bI:
D=1/F

3.25 "na3 kak onTudeckas cuctema. OnTuyeckue npubopsl

3.26 MpakTnyeckme paboTbl
MamepeHve onTuyeckorW cunbl cobupatrowern NUH3bI;  POKYCHOMO  pPacCTOoAHUSA
cobupatower nuH3bl (MO CBOMCTBY paBeHCTBa pa3MepoB NpeameTa U nsobpaxeHus,
Korga npegMeT pacnosioxkeH B ABOMHOM (POKyce), mokasaTensi NpenoMieHust cTekna.
ViccnegoBaHune cBoMcTBa M300paxXeHUs, NONMy4eHHOro ¢ MOMOLLbI0 COBMpaloLLEN NNH3bI;
M3MEHEeHNs (POKYCHOrO pacCTOSHUS [OBYX CINOXEHHbIX §WH3; 3aBMCMMOCTM yrna
NpenomMneHns CBETOBOIO Ilyda OT yrna nageHus Ha rpaHuue "Bo3gyx - cTekno”

3.27 dusnyeckme siBneHus B npupoge: 3aTmenus ConHua u JlyHbl, UBeTa Ten, onTuyeckue
ABneHus B atMmocdepe (UBeT Heba, pedpakums, pagyra, MUpax)

3.28 TexHnyeckme yCTpPOMCTBA: OYKM, Mepuckon, potoannapaTt, onTUYeckne CBETOBOAbI

4 KBAHTOBbIE ABINEHUA

4.1 PagnoaktusHocTb. Anbha-, 6eTa-, ramma-nsnyyeHus. Peakunm anbda- n 6eta-pacnaga

4.2 OnbITbl Pe3epdopaa no paccesHuto anbda-vyactuy,. MNnaHetapHas mogenb atoma

4.3 CocrtaB atomHoro sgpa. Msotonsl

4.4 Mepuoa nonypacnaga aToMHbIX S4ep

4.5 ApepHble peakummn. 3akoHbI COXpaHeHMs 3aps40BOro U MacCoBOro YMCer

4.6 dusnyeckme sBMeHUA B Npupoae: eCTeCTBEHHbIN paaMOaKkTUBHbLIA HOH, KOCMUYeckue
ny4v, pagnoakTUBHOE W3MNy4eHue MPUPOLHLIX MUHEepanoB, OeWCTBUE paanoOakTUBHbLIX
N3ny4YeHi Ha opraHn3m vernoseka

4.7 TexHudeckMe YCTPOWCTBA: CMEKTPOCKOMN, WHAuBMAyanbHbIA  OO3MMETP, Kamepa

BunbcoHa, A0epHad sHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Br160op u3 cipaBouHuKa

» ®usuka, 9 xknacce/ [leppimkun .M., I'ytauk E.M., Banos A.U., TlerpoBa




M.A., Axunoneproe o6mectBo «M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 3akona P® «O06 O6pazoBanun» Ot 29.12.2012 Ne273-D3

N

1.

2. ®enepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT
OCHOBHOI'O 0OILIEr0

00pa3oBaHus,yTBEp:KIeHHBIN npukazoM MO u Hayku Poccuiickoii
®enepanuu ot 17 nekabps

2010 roma Ne 1897

3. ABTOpCKas yueOHasi mporpaMma 1o Gu3uKe JJisi OCHOBHOM IIKOJIBI,
7-9 xnaccel ABTOpBI: A.

B. [leppiukun, H. B. ®unonosuy, E. M. I'ythuk., Ipoda, 2012.
4.Pa3HOYypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pA0OTHI.
®uzuka-7. Kupuk JI.A. -5-¢

u3., nepepad.- M.: MIJIEKCA, 2009

5.COopHuK 3a1a4 1o ¢puzuke 7-9 Kiacchl: MOCOOUE [T yHaluXCsl
oOmreoOpazoBar

yupexaenuit/ B.W. Jlykamuk, E..NUBanosa.- 24-¢ uzn.-M.:
[Ipocsemenue, 2010

6.Innaktnueckne marepuansl. Gusuka. 7 kiracc Mapon A.E., Mapon
E.A.- M.: Jlpoda, 2012

7.Tectol k yueOHuky A.B. Ileprimkuna, 7 knace/ H.K. Xannanos, T.A.
XaHHAaHAHOBA. —

M. Ipoda, 2015 r.

®dwuzuka. 8 kiacc. Metoauueckoe nocobue /H. B. dunonoBuy. — M. :
Hpoda, 2015. — 208

. APPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET

000 «AKnacey»

2. 000 «AUCMAPT»

w

000 «9xk3ameH — Mennay.
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