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[TOACHUTEJIBHA A 3AITMCKA

AnantupoBaHHasi pabouass mporpamMma 1o (pu3uKe A 00YyYaromUXCs C
3aziep kKol mcuxudeckoro pasputus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHsl TOJTOTOBIEHa Ha ocHOoBe DenepalibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOTO  CTaHAapTa OCHOBHOrO obOmiero  oOpasoBanus  (IIpukas
Munnpocsemienusi Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBanHa
MunucrepctBoM toctunuu Poccuiickoit @enepanuu 05.07.2021 1., per. HOMmEp
64101) (manee — @®IOC O0OOO), denepanbHON adaNTHUPOBAHHONW OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMbl OCHOBHOI'O OOWIEro 00pa3oBaHUsl OOYYaIOIIUXCS C
3ajepkkoit  micuxuueckoro pazsutus (IIpukas MuHnpocBemenuss Poccuu ot
24.11.2022 1. Neo 1025), denepanbHoii paboueld mporpaMMbl OCHOBHOTO OOIIETrO
oOpa3zoBanusi 1o mnpeaMery «@Pusuka», KoHuenuuu mnpenoaaBaHusi y4eOHOTO
npeameta «Ddu3uka» B 00pa3oBaTeNbHBIX opraHusanusax Poccuiickont deneparumy,
peaNu3yronMX OCHOBHBIE  00IIe0O0pa3oBaTeNbHBIC MpOTpaMMbl, [IporpaMmbl
BocnuTaHus. [locTtpoeHa ¢ ydeToM pacnpeleNieHHbIX M0 KilaccaM MPOBEPSEMbIX
TpeOOBaHUil K pe3ybTaTaM OCBOCHHS AJaNTHUPOBAHHONW OCHOBHOW 00Opa30BaTENbHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUs OOYyYaAIOIMUXCA C  3aJePIKKOU
MICUXUYECKOTO PA3BUTHSI.

OO0mas xapakrepucTuka y4e0Horo npeamera «Pusuka

Y4ueOubtii mnpeamer «®duszuka»  ABISIETCS  CHCTEMOOOpPA3yIOMUM IS
€CTECTBEHHOHAYYHBIX TIPEIMETOB, MOCKOJBKY (U3NYECKHUE 3aKOHBI MHUPO3IaHUs
SBIIIIOTCS OCHOBOW COJIEp)KaHUs KypcOB XHMHH, OHOJIOTHH, Treorpaduu W
acTpoHOMUHU. Dusnka BOOpYX)aeT OOYYAIONMIMXCS HAYYHBIM METOJOM TIO3HAHUS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MUDE.

[IpenmeT MakcuManbHO HaMpaBjieH Ha GOPMUPOBAHKE HHTEPECA K TPUPOTHOMY
U COLMAIbHOMY MHUDY, COBEpPIICHCTBOBAaHHE IIO3HABATEIbHON JEATEIbHOCTH
oOyuatomuxcs ¢ 3[1P 3a cuer oBnageHs] MBICIUTEIbHBIMU ONEPALUAMH CPABHEHHUS,
0000111eHHS, pa3BUTHE CIIOCOOHOCTH apTyMEHTHPOBATh CBOE MHEHUE, ((OPMUPOBAHHE
BO3MOKHOCTEN COBMECTHOM JEATEIIBHOCTH.

Nzyuenne Qusuku crnocoOCTByeT pas3BuTuio y oOyuatomuxcs ¢ 3[IP
POCTPAHCTBEHHOTO BOOOpakeHHs, (YHKIIMOHATBHOW TPaAMOTHOCTH, YMEHUS
BOCTIPUHUMATh U KPUTHUYECKH aHATU3UPOBATh MHGPOPMAIUIO, MPEACTABICHHYIO B
pa3nuuHbIX popmax. 3HAYUMOCTh MPEAMETA JIJIsl Pa3BUTHS )KU3HEHHONW KOMITETESHITUH
00yJaroIuXcsl 3aKJIF0YAeTCsl B YCBOCHUH OCHOBHI (PM3NYECKUX 3HAHUN, HEOOXOIUMBIX
JUIA TIOBCEHEBHOW >KM3HHW; HABBIKOB 3JI0POBOTO M 0€30MacHOTO ISl 4YeloBeKa U
OKpY>KaroIlel ero cpeapl 00pasa Ku3HU; POPMUPOBAHUU IKOJIOTHIECKON KYJIbTYPHI.

[IporpamMma oTpaxaet coaepkaHue oOyudeHus npeamery «Dusnkay ¢ ydeToMm
0COOBIX 00pa3oBaTeNbHBIX TOTpeOHOCTEH oOydaromuxcs ¢ 3[1P. OBnanenne qaHHBIM
y4eOHBIM MPEIMETOM MPEACTABIAET OMPEIEICHHYIO TPYIHOCTD AJIs 00YYaIOIINXCS C
3I1P. D10 CBA3aHO C OCOOCHHOCTSIMU MBICIUTENBHON IEATEIbHOCTH, IEPUOINYECKUMHU
KoJeOaHUsMU BHUMAaHUS, MajbiM OOBEMOM MaMATH, HEIOCTATOYHOCTBHIO OOIIETO



3amaca 3HAHWW, TIOHWKEHHBIM ITO3HABATEJIbHBIM HHTEPECOM U HU3KUM YPOBHEM
pPEYEBOrO pa3BUTHS.

Jlisa mpeofoneHust TpyJHOCTeH B HM3ydyeHUHM yueOHoro mpeamera «Duznkay
HeoOxoauma ajganTanuss oObeMa M XapakTepa ydyeOHOro wmaTepuaia K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyd4aromuxcs, y4deT uX
OCOOCHHOCTEN pa3BUTHUS: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEAMETHBIX U
MEXIIPEIMETHBIX CBSI3€H, IOCTENICHHOE YCJIOKHEHNE U3y4aeMOro MaTeprala.

JlaHHass mporpamMma KOHKPETH3UPYET COAEpXKaHUE IIPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BaTEIbHOIO CTAHJAPTa, PEKOMEHIYEMYIO
[IOCJIEI0BATENbHOCTh M3YUYEHUS pa3/ieioB (PU3MKU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3pacTHBIX U
IICUXO0JIOTHYECKUX 0coOeHHOCTeN oOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO 00I1IET0
oOpa3oBaHMs, OMNpeAeNseT MHUHUMAJIbHBIA HA0Op OMNBITOB, JE€MOHCTpAIIHA,
OPOBOAMMBIX ~ Y4YUTENIeM B Kiacce, Ja00OpaTOpHbIX paboOT, BBIMOIHIEMbIX

00yJaroIMMUCH.
Mertoauuyecko OCHOBOM H3y4yeHHs Kypca «Pu3uka» Ha ypOBHE OCHOBHOTO
o01ero oOpa3oBaHUS SIBIISAETCS CUCTEMHO-IEATETHHOCTHBIN MOAXO[,

O6€CH€‘—II/IB3IOHII/Iﬁ HOCTHIKCHUC JIMYHOCTHBIX, MCTAIPCIMCTHBIX W HPCAMCETHBIX
O6paBOBaTCJII>HBIX PE3YJIbTATOB IMoCpeaACTBOM OpraHu3anumuun AKTUBHOM
II03HABATEIbHOU ACATCIBbHOCTH o6yqa}0m1/1xc;l, 4TO OUYCHb BaAXXHO IIPHU 06y‘ICHI/II/I
,Z[CTCﬁ C 3HP, AJI1 KOTOPBIX XapaKTCPHO CHUIKCHHEC MO03HABATEIbHOW aKTUBHOCTH.

Henau u 3aqaun n3yyeHusi yaeOHoOro npeamera « Dusuka

Obwue yenu wnzydeHus ydeOHoro mnpenmera «®Dusuka» NPEICTaBICHbI B
[TpumepHoii paboueii mporpaMmme OCHOBHOT'O OOIIEr0 00pa30BaHMUsL.

OcHOBHOI 11eTbI0 00yUYeHHs AeTel ¢ 3a/lep>KKOM NMCHUXUYECKOTO Pa3BUTHUSA HA
JAaHHOM TIpEJMETE SIBJISETCS: TOBBIIIEHHE COIMAIbHON aJanTaluu JeTed depes
npuMeHeHne PU3NYECKUX 3HAHUN Ha MPAKTUKE.

s obyuatonmuxcst ¢ 3I1P, Tak ke, Kak U A7 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEpCTHHKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa3zoBaTeNbHYIO  IpOrpammy,
JOMUHHpYIOIEe 3HaUCHHE TPUOOPETAIOT TAKKE Yyeiiul, KaK:

" OCBOCHME 3HAHMI O METOAAaX HAyYHOTO MO3HAHMSI IPUPOIBI U (HOPMHUpPOBAHHE HA
ATOW OCHOBE MPECTABICHUHN O (PU3MUECKOI KapTUHE MUPA;

" OBJQJICHHE YMEHHUSMU TMPOBOJIUTH HAOMIOACHUA TPUPOJHBIX SBIICHUH,
OMHUCHIBATh M 0000IIaTh pe3yJbTaThl HAOJIONEHUH, HCHOJIb30BaTh MPOCTHIC
M3MEpUTENbHbIE TPUOOPHI sl U3YUeHHs (PU3HUECKUX SIBICHUMN; MPEICTABIATD
pe3ynbTaThl HAOMIONEHUN WM M3MEPEHHUI C MOMOIIBI0 Tabaull, rpapuKoB U
BBISIBJSITh HA JTOW OCHOBE OMIHMPUYECKHUE 3aBHCHUMOCTH; MPHUMEHSTbH
MOJY4YECHHbIE 3HAHUS Ui OOBSICHEHUS! Pa3HOOOPa3HBIX MPUPOIHBIX SBICHUN U
MpPOIIECCOB, MPUHIUIIOB ACUCTBUS BaKHEHIINX TEXHUYECKUX YCTPOWCTB, LIS
pemieHust prU3MUECKUX 3ajad;

" pa3BUTHE IIO3HABATENbHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CHOCOOHOCTEH, CaMOCTOSITEIBHOCTH B MMPHUOOPETEHUN HOBBIX 3HAHUH, MPH



peiieHnd  (QU3MYECKUX 3a7a4 W BBINOJHEHUH  SKCIEPUMEHTAIBHBIX
UCCJIEJOBAaHUM € MCIIOJIb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOT U,

" BOCIUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPUPOJBI, B
HEOOXOMMOCTH Pa3yMHOI'0 MCIOJIB30BaHUS JOCTUKEHUN HAyKN U TEXHOJIOTHIA
JUIS TajJbHEHIIero pa3BUTHUS YEJIOBEUECKOTO OOIECTBAa, YBAXKEHUS K TBOPLIAM
HayKU U TEXHUKHU; OTHOLICHUS K (U3UKE KAK K DJIEMEHTY 00IleUesIOBEYeCKON
KYJIBTYPBI;

" HCIIOJIb30BAHME IMOTYYEHHBIX 3HAHUM M YMEHUHN JUIsl peUIeHMs] MPAaKTUYECKUX
3a/a4 TOBCEJHEBHOW JKM3HM, oOecredeHHs Oe30IaCHOCTH CBOEW IKHM3HH,
PaLMOHAIBHOTO MTPUPOAONOIB30BAHUS U OXPAHbI OKPYKAOLIEH CPEIb.
JlocTrxkeHue ITUX 1iesiel 00eCIeunBaeTCsl pELIEHUEM CIEYIOIINX 3a0ay.

" 3HakoMCTBO oOyuwarommxcsi ¢ 3IIP ¢ merogamu uccinenoBaHuss OOBEKTOB U
SIBJICHUW IIPUPOJIBL;

" npuoOpeTeHHe 3HAHUM O MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBICHUSX, (U3NYECKUX BEIWYMHAX, XaPaKTEPU3YIOLIUX OTH
SIBJICHUS;

* (popmupoBaHue yMeHU HAOIIOAATh IPUPOIHBIC SBJICHUS U BBIIOJIHATD OIBITHI,
nabopatopHble  pabOTbl M OKCHEPUMEHTAJbHBIE  HCCIEJOBAaHUS  C
UCIIOJb30BAaHUEM HM3MEPUTENBHBIX MNPUOOPOB, IIHUPOKO MPUMEHSIEMBIX B
IPAaKTUYECKOH JKN3HH;

" OBJAJCHHE TAaKUMM [IOHATUSAMH, KaK HPUPOJHOE SBJICHHUE, SMIUPHUUYECKU
YCTaHOBJIEHHBIN (akT, mpobiieMa, TUI0Te3a, TEOPETUUECKUN BBIBOJL, PE3YJIbTAT
AKCIIEPUMEHTAIbHON POBEPKHU;

" [IOHMMaHUE OTJIMYMN HAy4YHBIX JAHHBIX OT HENPOBEPEHHON HH(pOpMaIUH,
LIEHHOCTU HAayKH i1 YJIOBJIETBOPEHMSI OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEN UeIoBeKa.

Oco0enHOCTH 0TOOPA U alaNITALIMM Y4e0OHOT0 MaTepuaJia no pusuke

OcnoBoit 00yuenus ooyuatonuxcs ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAYYHOTO
LUKJIa SIBISETCA Pa3BUTUE Y HHUX OCHOBHBIX MBICIMTENIBHBIX ONEpaluil (aHanus3,
CHHTE3, CpaBHEHHUE, 0000IICHNE) HA OCHOBE BBIIIOJIHEHUS PA3BUBAIOIINX YIPAKHEHUH,
dbopMUpoBaHHE TPUEMOB YMCTBEHHON pabOThl: aHaIM3 MCXOAHBIX JaHHBIX,
IJIAHUPOBAHHUE MaTepHUaia, OCYIIECTBICHUE MTOATAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIIACTCS JIUKBU AU POOETIOB B 3HAHUSX, 3aKPETIIEHHE U3YYEHHOTO
MaTepuaia, oTpaboTKa aJlrOPUTMOB, MTOBTOPEHHE MPONEHHOT0. bosbiioe 3HaueHue
OpUaaeTcss YMEHHMIO paccka3aThb O BBINOJHEHHOM paboTe C IpaBUIIbLHBIM
yNOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHUHOJOTUM U COOJIIOJICHHEM JIOTHYECKUX
cBsi3ei B m3naraemMom Marepuaiie. s oOydarontuxcs 3IIP Ha ypoBHE OCHOBHOTO
oOmiero 00pa3oBaHUSI TO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIEIBHBIX IMCUXUYECKUX IMPOLECCOB (BOCIPUATHS, BHUMaHUS,
MaMsITH, MBIIUICHUS), CHUKEHHBIA YPOBEHb MHTEIUIEKTYaJIbHOTO Pa3BUTHS, HUZKUN
YpOBEHb BBITIOJIHEHUSI YU€OHBIX 3a/JaHUN, HU3Kasl YCHEIHOCTh oOyueHus. [loaTomy
npu u3ydyeHuu (u3uku TpeOyeTcs IesIeHAanpaBIeHHOE UHTEJUIEKTYalbHOE Pa3BUTHE



obOyuarormuxcst ¢ 3[1P, oTBewaroree mXx OCOOCHHOCTSM W BO3MOXKHOCTSIM. YUET
ocobennocteil oOyuaromuxcst ¢ 3[IP TpeOyer, uToOBI TpU H3YYEHUU HOBOTO
MaTepuana 0053aTeIbHO MPOUCXOIUIO MHOTOKPATHOE €T0 MMOBTOPEHHUE; PACIIMPEHHOE
paccCMOTpeHHEe TE€M U BONPOCOB, PACKPBIBAIOIIHUX CBS3b (PU3UKH C IKU3HBIO;
aKTyaJu3alus IePBUYHOTO KU3HEHHOTO OMbITAa 00YYaIOITIXCS.

YcBOGHHE TIPOrpaMMHOTO MaTepuaiga 1o (DU3MKE BBI3BIBACT OOJBIIHE
3arpynHeHus: y ooOywatommxcs ¢ 3[IP, mosTtoMy Teopusi m3ydaeTcsi 6e3 BBIBOIOB
CIOXHBIX (Qopmyn. 3amaud, TpeOyrolue MPUMEHEHHUS CIIOXKHBIX MaTeMaTHYeCKUX
BBIYUCIICHUH U (POPMYIT, B 0COOCHHOCTH TaKUX TeM, Kak « MeXaHUIeCKOE IBIKEHUEY,
«ApxumenoBa cuiay, «MexaHU4ecKash JHEPrus», «ICKTPUUCCKUE SBICHUSY,
«DNEKTPOMATHUTHBIC SIBIICHUS», PEIIAIOTCS B KJIACCE C TIOMOIIBIO YIUTEJIS.

Oco0oe BHMMaHHWE TPH W3YYCHHH Kypca (DU3UKU yIeseTcsl MOCTAaHOBKE U
OpTraHM3aIK SKCIIEPUMEHTA, a TaK)Ke MPOBEACHUIO (IPEUMYIIIECTBEHHO Ha KaXKIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JIeMOHCTpanuil (BO3MOXHO C  HCIOJb30BAaHHEM
AIIEKTPOHHOM JeMOHCTpaluu). HexoTopble TeMbl 00s3aTENbHO JOJKHBI BKJIHOYAThH
OMOpHBbIE J1a0OopaTOpHBbIE pPabOThl, KOTOpPHIE pPA3BUBAIOT YMEHHE IMOJIb30BATHCS
npocTelmyMu  pubopaMu, AaHATU3UPOBATh IMOJIyYE€HHbIE JaHHbIe. B cBsi3u ¢
OCOOCHHOCTSIMM ~ TIOBEICHHUA U JeATeNnbHOCTH  oOyuaromuxcs ¢ 3IIP
(pacTOPMOKEHHOCTh, HEOPTAaHW30BAHHOCTH) MPEIYCMOTPEH CTPOXKANIINUNA KOHTPOJIb
3a COOJIOZICHHEM TPABHII TEXHUKH O€30MaCHOCTH NPU MPOBEACHUH J1a00paTOPHBIX H
MPAKTHYECKHUX padoT.

bonpmoe BHuManue mipu u3ydeHun Qusuku noapoctkamu ¢ 3[IP obparmmaercs
Ha OBJIAJICHUE MMHU MPAKTUUYECKMMH YMEHHUsSMU W HaBblkamu. [IpemycmaTtpuBaercs
yYMEHbIIIEHHE 00bEeMa TEOPETHUECKUX CBEICHUH, BKIIOUEHHE OTACIBHBIX TEM WU
IEeNBIX pa3[eNoB B Marepuayibl s  0030pHOro, O3HAKOMUTEIBHOTO WIH
dakynpraTuBHOTO M3y4yeHUs. [Ipennaraercs ymeHblleHHe 00beMa MaTeMaTHYECKIX
BBIUMCJICHH 32 CYET YBETUUECHHSI KAUECTBEHHOTO OMMCAHUS SIBIICHUI U IPOIIECCOB

JlocTaTOYHOE KOJMYECTBO BPEMEHU OTBOJIUTCS HA PACCMOTPEHUE TEM U
BOINPOCOB, PAaCKPHIBAIOIIUX CBSI3b (U3UKKH C IKU3HBIO, C TEMH SBIICHUSMH,
HAOJI0IEHUSIMHU, KOTOPBIE XOPOIIO U3BECTHBI YUCHUKAM U3 UX )KU3HEHHOTO OTIbITA.

MakcuManabHO ~ HCHOJB3YIOTCS ~ MEXKIIPEIMETHBIE  CBS3M C  TaKUMH
TUCIUIUIMHAMY, Kak reorpadus, xumus, Owomorus, T.K. oOyuatomuecs ¢ 3IIP
0COOCHHO HYKIAIOTCS B MPEMOJHECEHUH OJHOTO M TOTO K€ y4eOHOro mMarepuania B
pa3IMYHBIX AacleKTaX, B €ro BapbUPOBAHWH, B HEOJHOKPATHOM TIOBTOPCHHH W
3aKpeIJICHUH TIOMYYEHHBIX 3HAaHWW W TMpakThdeckux ymeHui. [lo3Bosss
paccMaTtpuBaTh OAWH M TOT >K€ YYeOHBI MaTepuand C pa3HbIX TOYEK 3pEHHS,
MEXTPEAMETHBIE CBSI3U CITOCOOCTBYIOT €0 JYUIIeMy OCMBICICHHUIO, 00Jiee TIPOIHOMY
3aKpEeIJICHUIO TMOYYCHHBIX 3HAHUW M MPAKTUYECKUX YMEHHUH.



Bunbl nesaresbHocTu odyuawomuxcs ¢ 3I1P, o0yciioB/1IeHHbIE 0CO0BIMU
o0pa3oBaTeibHBIMU MOTPEOHOCTAMHU U 00eCIeYUBAIOIINE OCMbICJICEHHOE
O0CBOEHMeE COJIePKAHNU 00pa30BaHus MO npeaMeTy «Du3uKa»

[IpumepHas TemaTuyeckas U TEPMUHOJIOTHYECKasl JIEKCUKA IO Kypcy (PU3UKHU
cootBetcTBYyeT [IOOIT OOO.

Conepxanue BUIIOB AesTenbHOCTH oOydvaronuxcst ¢ 3IIP Ha ypokax ¢usuku
onpenenseTcss uX ocoObIMU 00pa3oBaTeIbHBIMHU MOTPEOHOCTAMU. [ToMUMO HIMPOKO
ucnoas3yembix B [IOOIT OOO ob6mux A Bcex o0yqaromuxcs BUI0B JACSITEIbHOCTH
clenyeT YCUJIUTh BUIbI I€ATEIbHOCTH, Crielu(PUUHbIE Il TAaHHON KaTeropuu JIeTeH,
o0ecreurBaroIe OCMBICIEHHOE OCBOCHHUE COJEPKaHUsI 00pa30BaHUs MO MPEIMETY:
YCWJICHHE MPEAMETHO-TIPAKTUYECKON JESITeIbHOCTH C aKTHBU3ALMEH CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepualia ¢ OMOpON Ha aJITOPUTM; «IIOLIATOBOCTH» B MU3YUYEHHUH
MaTepHaa; UCIOIb30BaHUE TOTIOJHUTEILHOM BU3YyaIbHOW OMOPHI (CXEMBI, IIA0JIOHBI,
OTIOPHBIC TAOJWIIBI); PEUYEBOM OTYET O TMPOIECCe U PE3yIbTare IesATEIbHOCTH,
BBITIOJIHCHHUE CTICIIMAIBHBIX 3aJaHui, O0ECIeUMBAIONINX KOPPEKIUIO PETYJISIAA
y4e0HO-TI03HABATEIHLHOM JIEATETLHOCTH U KOHTPOJb COOCTBEHHOTO PE3yJIbTATA.

His obywarommxcsi ¢ 3[IP cymiecTBeHHBIM SABISAIOTCS MPUEMBI PabOTHI C
JEKCUYECKHM MaTepuasioM 1o mpeamety. I[lpoBoaurtcst crneruanpHas paboTta 1Mo
BBEJICHUIO B aKTHBHBIN CIIOBAph OOYYAIONIUXCSI COOTBETCTBYIOMICH TEPMUHOJIOTHH.
N3yyaemble TEepMUHBI BBOJSTCS HA MOJIMCEHCOPHOU OCHOBE, 00s13aTeNIbHa BU3yallbHAS
NOJIJIEPKKA, AITOPUTMBI paOOTHI C ONPEEIIEHUEM, ONTIOPHBIE CXEMBI JUIsl aKTYyaTu3aluu
TEPMUHOJIOTHH.

B cBsi3u ¢ 0ocoObiMu 00pazoBaTeIbHBIMU MOTPEOHOCTIMU 00yuaroruxcs ¢ 311P,
IpU IJIAaHUPOBAHUM PAOOThI YUEHHKA HA YPOKE CIIeAYET NMPUIAEPKUBATHCS CIETYIOIINX
MOMEHTOB:

1. Ilpu ompoce HeoOXOIMMO: JaBaThb aJIrOPUTM OTBETA; pa3peuniaTh
MOJIb30BAaThCS TJIAHOM, COCTaBJIEHHBIM MPH MOATOTOBKE JOMAIITHErO 3a/IaHHs; J1aBaTh
00JbIIIe BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peiiaTh AeaTh MPeIBapUTEIbHBIC
3aI¥CH, MTOJIH30BATHCS HATJISITHBIMU TTOCOOUSIMH.

2. Tlo BO3MOXXHOCTH 3aJaBaTh OOYYAIONIMMCS HABOJSIIME M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE MOMOTYT UM MOCJIEI0BATENBHO U3JI0KUTh MaTEepUal.

3. CucremaTyecKku MpPOBEPATh YCBOCHHE MaTepuaja MO TEMaM YpPOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEeHUsI MPOOETIOB B MPOUIE/IIEM MaTepHraie.

4. B mpoliecce u3y4eHus HOBOI0 MaTepHraia BHUMaHUE YYEHUKOB OOpalaeTcs
Ha HauOoJiee CIOXKHbIE pa3/eibl u3ydyaeMor TeMbl. HeoOxonumo varie oOpamarbes K
HUM C BOIIPOCaMHU, BBICHSIONIMMY TOHUMaHUE Y4eOHOro MaTeprana, CTUMYJIUPOBATh
BOIIPOCHI MPU 3aTPYIHEHUSIX B YCBOEHUU HOBOTO MaTepuara.

MecTto yueOHOro npeamera « ®u3nKa» B y4eOHOM IJIaHe

B cootBerctBUM c ®DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 00111ero o0pa3oBaHus yueOHbIi npeameTt «Du3nkay BXOAUT B
npenMeTHyo obnacte «EcTecTBeHHBIE HAayKW» M SBISETCS OO0S3aTENbHBIM IS
n3yuenus. Conepkanue yueObHoro npeamera «®dusmka», IpeaCcTaBICHHOE B



®denepanbHOil paboueit mporpamme, cootBeTcTByeT DPI'OC 000, denepanbHOU
OCHOBHOW 00pa3oBaTelbHON TPOrpaMMe OCHOBHOTO OOmIero oOpa3oBaHuf,
denepanbHON aTanTUPOBAHHON OCHOBHON 00pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO
o01mero oOpa3oBaHusl 00YYAIOMUXCS C 3aJCPKKONU MCUXUUECKOTO Pa3BUTHA.



COHEPXAHUE YYEBHOI'O [IPEJJMETA «®PU3UKA»

7 KIIACC

Pasznen 1. @®u3uka u eé posb B NO3HAHUM OKPY KaK0Iero Mupa

dusnka — Hayka o npupoje. Snenus npupoas (MC'). Ousnueckue sBIEHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JICKTPUUYECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. 3Mepenune Qusnueckux BenuuuH. @uauueckue
npubopui’. [lozpewnocms usmepenuii. MexIyHapoaHas CHCTEMA €MHHIL,

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH M3y4aroT pupoay. Ecmecmeeno-
HAYYHBIL  MemoO HNO3HAHUA. HaOIo0eHue, HNOCMAHOBKA HAYYHO20 6ONPOCA,
8bIOGUIICEHUE — 2UNOmMe3, IKCHEPUMEHM NOo Nnposepke 2unomes, O00bACHEHUe
Habnooaemozo saenenus. Onucanue Quaudeckux s681eHuti ¢ NOMOWbI0 MOOeel.

ITpenmeT 1 MeTOIBI PUBUKH.

Hemoncmpayuu’

1.  MexanudecKue, TEIUIOBBIC, >JIEKTPHMUYECKHE, MArHUTHEIE, CBETOBHIE
SBJICHMUS.

2. dusnyeckue NpuOOPHI U POLELYPa NPSMBIX U3MEPEHHI aHATIOTOBBIM

I (ppOBBIM MPUOOPOM.
3. Onpenenenne NOrpenHOCTH SKCIIEPUMEHTA.
Dponmanvhsle 1a00pamopHbvle padbomovl Ui INEKMPOHHAA 0EMOHCMPAUUA.
1.Onpenenenue 1EHBI JAEICHUS H3MEPUTEIHHOTO Mpudopa (MCHONB3YS
TE€XHOJIOTMYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenune 00bEMa )KUIKOCTH U TBEPAOTO Teja
3. Onpeoenenue pazmepos Mansix mel.

Paznean 2. IlepBoHavyajibHbIE CBe/IeHHSI O CTPOEHUH BellecTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYNbl, ux pazmepvl. Onvimoi,
00Ka3zvlearouue OUCKpemuoe CmpoeHue euecmad.

JBmkenne dyactuil BemiectBa. CBS3b CKOPOCTH JIBIDKEHHUS YacCTHI[ C
temnepaTypoil. bpoyHoBckoe naBuxkenue, auddysusa. Bzaumoldeiicmsue uacmuy
gewecmaa: NPUMsIICeHUue U OMmaiKueaHue.

ArperaTtHbie COCTOSIHUSI BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMeEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesasv meocoy ceolicmeamu ewyecms 6 pas3HblX
azpe2ammbiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammvix cOCMOSHUL 800bL.

Jemoncmpayuu®

' MC — seMeHTBI cOflepKaHusl, BKIIOYAIOIIME MEKIPEIMETHBIE CBSA3H, KOTOPBIE MOJPOOHEE PACKPHITHI B
TEMaTHYECKOM IUIAHUPOBAHHH.

2 371€ech U asiee KypCMBOM 0003HAYEHBI TEMBI, M3yUEHHE KOTOPBIX MPOBOIUTCA B 03HAKOMHTENLHOM IUIaHe. [Tearor
CaMOCTOSTENILHO ONpe/elsieT 00beM N3y4aeMoro MaTepHasia.

3 Bee JlemoncTpauuu u JlaGopatopHble paGoThI, PEJICTABIEHHBIE B COJEPKAHHY, JIOMYCKAETCS (MOMKHO) TIPOBO/IUT,
UCTIONB3Ysl MHPOPMAITMOHHEIE U JIEKTPOHHBIE TEXHOJIOTHH (I pOBBIe 00pa3oBaTebHBIE PECYPCHI).

4 311ech M Jasiee MPUBOJNTCS PACIIMPEHHBIN TIEPEYEHE Ta60PATOPHBIX PabOT M ONBITOB, U3 KOTOPOTO YUTENb JIEIAET
BBIOOD MO CBOEMY YCMOTpPEHHIO.



1.  HaGmronenue OpOyHOBCKOTO JBUKEHHUS.
2. Ha6nronenue muddysun.
@DponmanvHble 1aOOpamopHvle padomul u ONbINbL

1. Ounenka pauaMmeTpa aroMa METOJOM DpsiIoB (C  MCHOJIb30BAaHHEM
dboTtorpaduii).
2. OnbITH IO HAOTIOACHUIO TETUIOBOTO PACIIIUPEHUS TA30B.

3.0nbITEl IO OOHAPY)KEHUIO JEHCTBHUS CHJ MOJICKYJSAPHOTO MPUTSHKEHUS
(271eKmpoOHHAA OeMOHCmPayus).

Pa3pgen 3. /IBu:keHune U B3auMoaeiicTBHE TeJl

Mexannueckoe JBUKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. Cpeodussi ckopocms npu HepasHOMepHOM O8udicenuu. Pacuér myTu u
BPEMEHU JIBUKEHUS.

SBneHre WHEPUUU. 3aKOH uHepyuu. Bzaumooeiicmeue men kax npuduHa
usMeHeHuss ckopocmu Osudicenus men. Macca kax mepa uHepmuocmu meind.
[TnotHOCTh BemecTBa. C8513b NIOMHOCMU C KOAUYECTN8OM MOJEKYI 8 eOUHUYe 00beéMa
geujecmaa.

Cuila Kak XapakTepucTHUKa B3auMoAeucTBUS Tell. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwpio ounamomempa. SIBIeHHE TATOTCHHUS U CHUJa
TsokecTd. Cuna mssxcecmu na opyeux niawemax (MC). Bec tenma. HeBecoMocTs.
Ciio)xeHue CuJjl, HalpaBJIECHHBIX MO OJHOW mpsiMoi. PaBHoaelcTByromas cui Cuna
mpeHus. Tpenue ckonvorcenuss u mperue noxosi. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu’

Habnronenne MexaHn4ecKoro ABUKEHUS Tela.

N3mepenne cKopoCcTH MPSIMOJIMHEHOTO ABUKEHUS.
HabGnronenue sBieHust UHEPLUU.

Ha6nronenue n3mMeHeHus: CKOPOCTH TIPH B3aUMOICUCTBUU TEIT.
CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEN.

CrnioxeHune cuil, HanpaBJIEHHBIX MO OAHOM MPSMOM.

7. JeMOHCTpalusl CUJIbl YIIPYTOCTH Ha Pa3IMYHBIX MaTepHUaliax.
@Dponmanvusle 1a60pamopHsvie padon bl U ONBIMbL,

AN e

1. OrnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHHUSI (IIapUKa B )KUIKOCTH,
MOJICIIN AJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.) (371eKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHHs OpycKa WM IIapuKa 1o
HAKJIOHHOU TTOCKOCTH.

3. OnpeneneHre IIOTHOCTH TBEPAOTO TENA.

4. OnbITHl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTD pacTshKeHHs (aedopmaliin)
OPYXUHBI OT NPUIIO)KEHHON CHUJIB.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbKEHUS OT

BEca TeJa U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBieHune TBEPABIX TeJl, ;)KUAKOCTEH 1 ra3oB
Hasnenue. Cnocodwvl ymeHnvutenuss u ygenudenus oaeienus. /lagnenue 2asa.
3asucumocms Odasnenus eaza om ob6véma, memnepamypwi. llepedaua oasnenus



meépovimu menamu, sHcuokocmamu u eazamu. 3axon llackansa. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JABJICHUS KUAKOCTU OT riyounsl. Coobwarowuecs cocyoul.
T'uopasnuueckue mexanusmol.

Atmochepa 3emsn u armochepHoe naBieHue. llpuuunvl cyujecmeo8anus
6030ywHou obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheprozo
o0asieHus. 3a8UCUMOCMb AMMOCEHEPHO20 0asIeHUs. OM BbLCOMbL HAO YPOBHEM MOpAL.
LIpubopwi Ons usmepenuss ammocgheprozo 0asieHus.

Heticmsue socuoxocmu u 2aza Ha nNocpyx#céHHoe 8 HuX meno. BulTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPhI.

2. [Iepenaua naBiaeHUS ) KUAKOCTBIO U Ta30M.

3. Coobmiaroiuecs CoCy/Ibl.

4. ['mppaBnuyeckuii mpecc.

5. [TposiBnenue neiicTBUS aTMOCHEPHOTO 1aBICHUS.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BhEMA MOTPYKEHHOW YaCTH
TeJa U MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAIKHUBAIOIIEN CHJIBI BECY BBITCCHEHHOU KUJIKOCTH.

8. YcioBue miaBaHus TeN: IUIABAHKUE WJIA MOTPYKEHUE TEJl B 3aBUCUMOCTH

OT COOTHOIIIEHUSI IJIOTHOCTEHN Tea U KUJIKOCTH.
@ponmanvhuvle 1a60pamopHvle padomol u ONbIMbl

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyEHHOU
B KUJKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJbI, JEHUCTBYIOIIEH Ha  TeJo,
IIOrPY>KEHHOE B JKUIKOCTD.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOLIEH Ha
TEJIO B KUIKOCTH, OT MAaccChl TeJa.

4. OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIBI,

JEeUCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTh YACTH TeJia
1 OT TNIOTHOCTH JKHUJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM  KOHCTPYHPOBAHUE JIOAKHU
Y OIIpeAeseHue €€ rpy30I10JbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. DHEePrust

Mexanundeckas padbota. MOIIHOCTS.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
paenosecus pviuaza. llpumenenue npasuna pasHosecus pwvluaza K 010KY. «3010moe
npasunoy mexanuxu. KIIJI mpoctbix mMexanus3moB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass oSHeprus. Kunemuueckas U NOMEHYUATbHAS  IHEPIUSL.
lIpespawenue oonoco 6uoa mexamuyeckou dHepeuu 6 Opyeou. 3aKOH COXpaHEHUs
DHEPrUu B MEXAHUKE.

Hemoncmpayuu

1. [IprumMepbl NpOCTHIX MEXAHU3MOB.



@Dponmanvhvle 1abopamopnsvie’pabomol u onvimot*

1. Omnpenenenre padOTHI CHIIBI TPEHUS P PABHOMEPHOM JBUKEHUU Telia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. Uccnenosanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenue KII/ HaKJIOHHOM MIJIOCKOCTH (2n1ekmponnasn
demoncmpauusi).

4. N3ydenne 3akOoHAa COXpPAHEHUS] MEXAHUYECKOW SHEpPTuu (21eKmpoHHaAsA
oemoncmpauusi).
8 KJIACC

Pasnen 6. TennoBble siBJICHUA

OcHogHble  NONONCEHUsI  MONEKYIAPHO-KUHEMUYeCKOU meopuu  CmpoeHus.
gewecmsea. Macca u pasmepvl amomos u monexkyir. Onvimvl, noomeepiscoaoujue
OCHOBHbIE NOJIONCEHUSL MONEKYNAPHO-KUHEMUYEeCKOU Meopull.

Mopnenn TBEPAOrO, JKHUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuueckue u amopguovie mena. OdvsachueHue c80UCmM8 2a308, Huokocmel u
MEEPObIX mell HA OCHOBE NOJIONCEHUN MONEKYIAPHO-KUHEMUYeCKoU meopull.
CMauuBaHue u KanuiiapHule aeienus. Teniosoe pacuiupenue u cocamue.

Temnepatypa. Césa3s memnepamypbl coO CKOPOCHbIO MENI08020 OBUNCECHUS
yacmuy.

Buytpennsas sHeprusi. Cnocobvl  usMeHeHuss  6HYmMpeHHel  IHEepeUU:
menJionepeoada u cosepuieHue pabomsi. Buovl mennonepedauu: menionpoeoonocmo,
KOHBEKYUsl, U31yYyeHue.

KonnuectBo Temnotel. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
meniosoe pasHosecue. Ypasnenue meniogozo baiauca.

IInasnenue u omeepoesanue KPUCMALIUYECKUX geuyecms. Yoenonas menioma
naaenenus. [lapooopaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenrvuasn
menioma  napooopazoeanus.  3a8UCUMOCb  MeMNnepamypvl  KUNeHuss  om
ammocgepnozo oasnenus. Brascnocmo 6030yxa.

OHeprus TOIUINBA. Y0enbHas menioma c2opaHus.

Ipunyuner pabomuvl mennosvix osueameneu. KIIJ] mennosozo osucamens.
Tennogvie osucamenu u 3auwyuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npegpawjenus suepauu 8 menyosvix npoyeccax (MC).

Hemoncmpayuu

1. Habmronenue OpoyHOBCKOTO JIBHXKEHUS.

2. HaGmonenue nuddyzum.

3. HaOntonenue siBieHnil cMayrBaHUs U KAMWUISIPHBIX SIBJICHUU.

4. Haboienune TeraoBoro pacuImpeHus Tedl.

5. W3meHeHue naBieHys ra3a npyu n3MEHEHUU 00bEMa U HarpeBaHUU WIIH
OXJIQXKICHHH.

6. [IpaBuna u3sMepeHus: TEMIEPATYPHI.

7. Bubl Temionepenayun.

8. OxJak/ieHue Mpu COBEPIIECHUN PabOTHI.



9. Harpesanue npu coBepiiieHrH pabOThl BHEITHUMH CUJIAMHU.
10. CpaBHeHHUE TEIIOEMKOCTEN PA3IMYHBIX BEILECTB.

11. HaOmronenue kuneHus.

12. HaOmroneHue nocTosSHCTBA TEMIIEPATypPhl IPH MJIABJICHUH.
13. Mopaenu TenJIOBBIX ABUTATEIIEH.

Dponmanvusle 1a00pPaAmMopHbvIe PAOOMBL U ONBLMBL

1. OnbITEl IO OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMpPOHHAA OeMOHCMPAyU).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbITEl O HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHMs Ta30B, KUAKOCTEH U
TBEPJBIX TEIL.

4. Omnpenenenue naBaeHus Bo3Ayxa B OAJUIOHE IIITPUILIA.

5. OnebITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS BO3AYyXa OT €r0
00BbEMa U HArpEeBaHUS WIH OXJIAKICHHUS.

6. HabmroieHue u3MeHeHus BHYTPEHHEW SHEPruu Tejla B Pe3yJibTaTe
TeIuionepeay U paboThl BHEIIHUX CHJL.

7. HccnenoBanue SBICHUS TEMJIOOOMEHA NMPU CMEIIMBAHUU XOJOJHOW U
rOpsiYeu BOJIBI.

8. HccnenoBanue mpoiecca UCrapeHusl.

9. OnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

10.  Onpeoenenue yoenvbHot meniomsl niAG1eHUs 1b0d.

Paznen 7. DiiekTpuyecKkre U MATHUTHBIE SIBJICHUS

Inekmpuzayusi men. JBa poma >IEKTpUYECKUX 3apsiaoB. BzaumogeiicTBue
3apSKEHHBIX TEJ.

Dnektpuyeckoe mnoje. [lpunyun cynepnosuyuu 31eKmpudeckux noieu (Ha
KauecmeeHHOM YPOGHe).

Hocumenu snexkmpuueckux 3apsoo8. InemeHmapHulil d1eKmpuyeckuti 3apsio.
Cmpoenue amoma. IIpOBOTHUKY U JUANEKTPUKHU. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO
3apsna.

DNEeKTpUYEeCKUd TOK. Ycnosus cywecmeosanus 3IneKmpuiecko2o moKd.
HNctouHukun MOCTOSAHHOTO TOKa. JIEHCTBHUSL BIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DNeKMpUdecKuti MoK 8 H#CUOKOCMAX U 2A3dX.

Pabora u MOUIHOCTH DJEKTPUYECKOTO0 TOKa. 3akon Jicoyrs—/lenya.
Onexmpuueckue yenu u nompeoumeny IJIeKMpPU4ecKou dHepauu 6  Oblmy.
Onektpuueckas nenb. Cuia Toka. DiekTpuyeckoe HamnpsbkeHue. ConpoTHUBIIECHUE
POBOJHUKA. YOenvHoe conpomuenenue seujecmea. 3akoH OMa [l yyacTKa IEIu.
[locnenoBarenpHOE ¥ TapajUIeIbHOE COEAMHEHUE TPOBOJHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHUTHI. B3anMo1€eMCTBUE TOCTOSSHHBIX MarHuToB. Maznummnoe
none. Macnumnoe none 3emnu u e2o 3uadenue 07 sHcuznu Ha 3emae. Onvim Ipcmeoa.
Mazcnummnoe none snekmpuieckozo moxa. Ilpumenenue 31eKmpomMacHumo8 8 mexHuke.
eticmeue macHumHno20 noas Ha NPOBOOHUK C MOKOM. DNeKmpoosucamens



nocmoanHo2o moka. Hcnonvsoeanue snekmpooeucamenei 8 MeXHUYEeCKUx yc-
MpoUCmeax u Ha mpaHcnopme.

Onvimur Dapaoes. Aenenue snekmpomacnumuoun unoykyuu. Ilpasuno Jlenya.
Onekmpozenepamop. Cnocobwvl noryyeHus 1eKmpudeckol IHepauu. INEKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DneKTpu3alus Tell.

2. JIBa poia SIEKTPUUYECKUX 3apsSJ0B U B3aUMO/ICHCTBUE 3APSHKEHHBIX TEI.
3. Y CTpONCTBO U JEUCTBUE BIICKTPOCKOIIA.

4. DnekTpocTaTuyecKasi HHIyKLHS.

5. 3aKOH COXpaHEHHUs MEKTPUUECKUX 3apsJI0B.

6. [TpOBOJTHUKY U ANDIIEKTPUKHU.

7. MopaenupoBaHue CUIOBBIX JTUHUMN IEKTPUUECKOTO MOJIS.

8. M cTOYHMKYN NOCTOSIHHOTO TOKA.

9. JlericTBuUS DIEKTPUYECKOTO TOKA.

10.  DnaeKTpuU4ecKHil TOK B )KUIKOCTH.

11. T'a30Bblii pa3ps.

12. HM3mepeHue CUiIbl TOKA aMIIEPMETPOM.

13. H3MepeHue 3NeKTPpUUYECKOr0 HANPSKEHNS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTUBJICHUM.

15. B3saumonencTBue NOCTOSSHHBIX MATHUTOB.

16. MogaenrpoBaHre HEBO3MOXHOCTH Pa3J€ICHUS IMOJICOB MarHUTA.
17. MopaenupoBaHuE MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.
18.  OmeIT Dpcrena.

19. MarsuTtHoe 1oje Toka. DJEeKTPOMarHur.

20. [eiicTBHUE MarHUTHOTO IO HA MPOBOJHUK C TOKOM.

21. DaexTpoaBHUraTesb MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue sIBIE€HUS JIEKTPOMAarHUTHOM MHIYKIUU.

23.  OmnbiTel Papajes.

24. 3aBUCHUMOCTH HAINpPAaBICHHS WHAYKLIHOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHUSI.

25.  DraexTporeHepaTop MOCTOSHHOTO TOKA.

@ponmansusle 1adopamophvie padGomsl u ONbIM bl

1. OneiTel 1O HAONIONEHUIO DJJICKTPHU3AIMH TN WHAYKIWEH W TpHU
CONIPUKOCHOBEHUH.

2. HccnenoBanme IeHCTBUS 3IEKTPUUYECKOTO TOJS HA MPOBOJHUKU U
IVDJICKTPUKH.

3. COopka u mpoBepKa pabOoThI AIIEKTPUUECKOMN IEMU MOCTOSHHOTO TOKA.

4.  HM3mepeHue u peryaupoBaHUE CHIIBI TOKA.

5. W3mepeHne u perympoBaHue HaAIPSIKEHUS.

6.  Hccrnedosanue 3asucumocmu cuivl moka, u0ywe2o uepes pesucmop, om

CoONnpomueBIeHUA pe3ucmopa U HanpANCEeHUA Ha pe3ucmope.



7. Onvimeul, oemoHcmpupylowue  3a8UCUMOCHb 9NEeKMpU4ecKo2o
conpomuenenuss npoGOOHUKA Om €20 ONUHblL, NAOWAOU NONEPEeyYHO20 CeYeHUus U
mMamepuana.

8. llposepra npasuna cnooicenuss HANPAMNCEHUL NPU NOC1e008aMeNbHOM
CcOeOUuHeHUU 08YX Pe3UCTOPO8.

9. llposepxa npasuna 0ns cunbl mMmoka npu NAPALLEIbHOM COEOUHEHUU
Pe3Ucmopos.

10.  Onpenenenue pabOThI STEKTPUUYECKOTO TOKA, UITYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHue MOUIHOCTH 3JIEKTPUYECKOrO TOKA, BBIJACISIEMOW Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

13. HccnenoBanne MarHUTHOTO B3aMMOJIEUCTBHSI MOCTOSIHHBIX MAarHUTOB.

14. HV3ydyeHne MArHUTHOTO TOJS TIOCTOSIHHBIX MAarHUTOB TMpU  UX
00BEIMHEHUH U Pa3/ICJICHUU.

15. MHccrnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

16. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS
KaTyIIKX C TOKOM U MarHuTa OT CHJIbI TOKA U HANpaBJIEHUs TOKa B KaTYyIIIKE.

17. W3ydenwue AeHCTBUS MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.

18.  H3yuenue pabomvi 31eKmpoosucamens.

19. Hsamepenue KIIJ[ 3nekTpoaBUraTesibHON YCTAaHOBKHU.

20. OmnbITBI MO UCCHAEAOBAHUIO SIBJICHUS 3JEKTPOMATHUTHON WHAYKIIMH:
UCCJIeIOBAHNE U3MEHEHUI 3HaUEHUs U HAMPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KITIACC

Pa3nen 8. Mexannueckue siBJICHUSA

Mexannueckoe aABWKeHHE. MarepuanbHas Toyka. (Cucrema OTCUéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOrO JIB)KEHUS. PaBHOMEpHOE MPSIMOJMHENHOE
nBukeHue. Hepasnomepnoe npsamonuneunoe osudicenue. CpenHss U MSHOBEHHAs
CKOpOCMb mena npu HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pagnoyckopennoe npsamonuneunoe ogudxcerue. (CBoOOAHOE
nageuue. Onvimot [ anunes.

Jlunetinas u yanoeas ckopocmu. Llenmpocmpemumenvhoe ycKopeHue.

ITepsbiii 3akoH HeroTona. Bropout 3akoH Herorona. Tperuit 3akoH HeroToHa.
Ipunyun cynepnosuyuu cuJ.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOJIbICEHUs, CUid
MpeHus NOKos1, Opyeue 8UObl MPEeHUsl.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TSITOTEHHUs. YCKOpeHHe CBOOOIHOTO
naneHus. [euoscenue nianem eokpye Connya (MC). Ilepsas kocmuueckas ckopocno.
Hesecomocmu u nepezpysxu.

PaBHOBecue MartepuanbHOW TOUKHU. AOcomomuo meépdoe meno. Pasnosecue
meepo02o mena ¢ 3aKpenyiéHHou ocvio epaujerus. MOMeHT cuibl. Llenmp msoicecmu.



Nmnynec Tena. Mszmenenue umnynvca. HUmnynvc cuivl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktuHoe npmxenue (MC).

Mexannueckas pabota 1 MOIIHOCTh. PaboTa cui TsKecTu, ynpyeocmu, mpeHus.
Cea3zvb oHnepeuu u padomel. IloTeHuManbHas SHEPrusi Tena, MOMHATOTO HaJ
MOBEPXHOCTBIO 3eMIIU. [lomenyuanvuas snepaus cocamou npyscunvl. Kunernyeckas
sHeprus. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPTUHU.

Hemoncmpayuu

1. Habnronenne MexaHu4ecKOro IBHXKEHHS Tela OTHOCUTENbHO PA3HbIX TEJ
OTCYETA.

2. CpaBHeHUE yTel U TPACKTOPUM IBUKEHUS OJJTHOTO U TOTO K€ TeJla
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepeHne CKopoCTy U YCKOPEHHUS MPSAMOJIMHENHOTO JIBUKEHHUS.

4. HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

3. Habmonenue nBuxeHus Teaa Mo OKpy>KHOCTH.

6. HabGmronenne MexaHMYECKUX SIBIICHUH, NPOUCXOASIIMX B CHCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCHUTEIHHO
KaOuHeTa PU3MKU.

7. 3aBUCHUMOCTh YCKOPEHHUsI Tejla OT MacChl Tejla M JeUCTBYIOIIEH Ha HETo
CHUIBI.

8. Habmnronenue paBeHCTBA CUJT IPU B3aMMOICCTBUM TEJl.

9 N3meHeHue Beca Tena npu yCKOPEHHOM JABHIKEHUH.

10. Ilepenaya umnysbca Npu B3aUMOJEHCTBUU TEIL.

11. IIpeobGpa3oBanus YHEPTUH MIPH B3aUMOICHCTBUU TEII.

12.  CoxpaHeHne UMIYJIbCa IPU HEYNIPYTOM B3aUMOICHCTBHUHU.

13. CoxpaHeHue UMITyJibca Mpy a0COJIFOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaGmromeHnve peakTHBHOTO JIBYKCHHSI.

15. CoxpaHeHne MEXaHUUYECKOI dHEPruu NpU CBOOOJHOM Ma/IEHUN.

16. CoxpaHeHue MEXAHMYECKOW OHHEPruM NpU JBHKEHHH Tela IOJ]
JEeMCTBUEM NIPYKUHBI.

@ponmanvhvle 1a00pamopHvle padomvl u ONbIMbL

1. Koucmpyuposanue mpakxma 011 pazeoHa u 0aibHeuue2o pagHoMepHO20
OBUDICEHUS WAPUKA UTU TNENEICKU.

2. Omnpenenenre CpeHEN CKOPOCTU CKOIBKEHHS OpyCKa WUITH TBYKCHHS
[IapUKa M0 HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenne ycKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUKEHUH I10
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4albHON CKOPOCTH.

5. HccnenoBaHue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

6. Omnpenenenre K03 HUITMEHTA TPEHHS CKOJILKEHUS.

7. Onpenenenne )KECTKOCTH MPYKUHBI.



8. Omnpenenenue pabOTHI CHIIbI TPEHUS TIPYU PABHOMEPHOM JBH)KCHUHU TENa
10 TOPU30HTAILHON ITOBEPXHOCTH.

9. Onpenenenue paboOThl CUJIBI  YIPYIOCTH TMpU  THOIBEME TIpys3a
C UCTIOJIb30BAHUEM HEIMOJIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

10. V3ydenue 3aKoHA COXpAaHEHUS SHEPTHH.

Paznen 9. Mexann4yeckne K0JIeOAHUA M BOJHBI

Konebarenbnoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUM: TEPUOI,
4acToTa, aMIuiuTyna. Mamemamuueckuii u npysicunusiii masmuuxu. Ilpespawernue
SHepeUU npu KoieoameibHOM 0BUNCEHUU.

3aryxaromue konedanus. BeiHyxneHnble konebanus. Pesonanc.

Mexanndeckne BOJHBIL. CBOWCTBA MEXaHMUYECKHX BOJH. [IpodoibHblie u
nonepeuwnvie 80HbL. /[IUHA 80JIHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbI 8 MEEPOOM meie, ceucmuyeckue 8oanvl (MC).

3ByK. I pomrxocmo 38yka u evicoma mona. Ompadcenue 38yka. Ungpazeyx u
VIbMPA38YK.

Jemoncmpayuu

1.  HaGmronenue xonebaHuii TEI MOA JCHCTBUEM CHUIIBI TSXKECTH U CUIIBI
YIOPYTOCTH.

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

3. Habmoienue BoIHYKIEHHBIX KOJICOaHUI U pe30HAHCA.

4.  PacnpocrpaHeHHe NpOAOIbHBIX U ONEPEYHBIX BOJIH.

5. HaOmroneHue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

@ponmansHsle 1adOpamopHvlie paGomsl u ONbIM bl

1. OmnpeneneHre dYacTOoThl M Mepuoja KojieOaHUN MaTeMaTUYecKOTro
MasTHHKA.

2. OmnpeneneHue 4acToThl U NepuoAa KojaeOaHUM MPYKUHHOTO MasTHUKA
(2/1eKMpPOHHAA OeMOHCMPAUU).

3. HccnenoBanue 3aBUCHMOCTH Mepro/ia KOJICOAHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.

4. HccnenoBanne 3aBUCHUMOCTH Tepuofa KojieOaHUW  MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a (2J1eKMPOHHAA OEMOHCMPAUUL).

5. [IpoBepka HE3aBUCUMOCTH NEpUOAA KOJIEOaHUN Ipy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IepHoJa  KoseOaHUil
IPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBI.

7. W3mepenne  yckopeHUss  CBOOOJHOTO  MajaeHUsi  (2J1eKmpOHHAA
oemoncmpauusi).

Pasnen 10. DieKTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

ONEeKTpOMarHuTHOE  MoJie.  OJEKTPOMarHutHele  BOodHbL.  Cgoticmea
INeKMpoMacHummuvlx 6oaH. I[llkana snexmpomacHumuvlx 60aH. Hcnonvzosanue
INEeKMPOMACHUMHBIX 60.IH onA comogou CBA3U.



OnexTpomarHuTHas npupoaa csera. CkopocTh cBera. BosHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu

1. CBOICTBA DIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOVICTBA CBETA.

@Dponmanvivie 1abopamopnvie’ padomol u onvimot’

1. W3ydyeHne CBOWCTB SJCKTPOMAarHUTHBIX BOJMH C TOMOIIBIO
MOOMJIBHOTO TesedoHa.

Pa3znen 11. CBeTOBBIE SIBJICHUS

JIyueBasg monenb cBera. crounuku cBerta. lIpsavonunetinoe pacnpocmpanenue
ceema. 3ammenuss Connya u Jlynol. Otpaxenue cBeta. I[lnockoe 3epkano. 3aKoH
ompasicenusi ceema.

[Ipenomnenne cBera. 3akoH MpenoMiieHus cBera. [lonnoe eHympennee
ompadicenue ceema. Hcnonvzoeanue NONHO20 GHYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX CBEeMOBOOAX.

Jlunza. Xonm nyuei B JnuH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'na3 kak onmuueckas cucmema. bauzopyxocmo u
0aIbHO30PKOCHIb.

Pa3znoowcenue 6enoco ceema 6 cnekmp. Onvimwi Hviomoua. Cnooicenue
CNEeKMpalbHbIX YEEMOS.

Hemoncmpayuu
[IpsiMosMHEHOE pacCIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue nzo0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/.

Xoa aydeil B cobuparorieit JuHse.

XoJ JIydeu B pacCEHUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ MOMOIIbIO JINH3.

9. [Tpunumn gevictBus ¢poToanmnapara, MUKpOCKOIa U TEJIECKOIIA.
10. Mopens riaza.

11. Pa3znoxenue 6enoro cBera B CIEKTP.

12.  Tlomyuenue Oejoro cBeTa MPH CIOKEHUH CBETA PAa3HBIX [[BETOB.
@ponmanvhvle 1a00pamopHvle padomvl u ONbIMbL

A o e

1. HccenenoBanue 3aBUCHMOCTH yIila OTPaKEHUs CBETOBOTO JIyda OT yria
ITaJICHHUS.

2. N3ydeHne xapakTepuCTUK U300paxeHHs IpeIMeTa B IJIOCKOM 3epKaJe.

3. HccenenoBanne 3aBUCUMOCTH yIUIa IPETOMIIEHUS CBETOBOTIO JIy4a OT yria
NaJICHUS Ha TPAHULIE «BO31YX—CTEKIIOM.

4. [Tonyuenne n300pakeHUM C MOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Onpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMpAOIIeH

JIMH3BI (2J1eKMPOHHAA 0EMOHCMPAYUSL).



6. OnbITel 1O pa3ioXKeHHI0 OeJIoro cBeTa B CHEKTP (21eKmponHas
oemoncmpauusi).

7. OmnsIThl MO BOCHPUATHIO I[BETA MPEIMETOB MPU WX HAOTIOACHUH uepe3
[[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJIeHUSA

Onvimol Pezepghopoa v mnmanerapHasi Mojenb atoma. Momens atoma bopa.
HUcnyckanue u noenowenue céema amomom. Keanmeoi.

PannoaktuBHOCTE. Anvgpa-, bema- u eamma-uziydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo saopa. Mzomonwl. PaduoaxmusHuvle npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEI.
Peaxyuu cunmesa u oenenus soep. Ucmounuku snepeuu Coanya u 3630 (MC).

SnepHas sHepreTHka. /[lercmeus paouoaKxmueHvblX U3NYYEHUUl HA JHCUBbLE
opeanuzmol (MC).

Hemoncmpayuu

1. CreKkTpbl U31y4€HUS U MTOTJIOIICHUS.

2. CrHeKTpbl pa3IUyYHbIX T'a30B.

3. CnekTp Bomopoa.

4. Habmonenune tTpekoB B kamepe Bunbscona.

3. Pabota cuérurka HOHU3UPYIOLIUX U3ITyUYEHUH.

6. Peructpatius u3inydeHus: pUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

@ponmanvhvle 1a00pamopHvle padomvl u ONbIMbL

L HccnepoBanue TPEKOB: U3MEPEHUE SHEPIMHM YACTULBI 10 TOPMO3HOMY
nytu (1o potorpadusm) (2.1ekmponnas demoncmpayus).

2. N3mepenue paioakTUBHOTO (POHA (21eKMPOHHAA OeMOHCMPaUUs).

IToBTOPUTEIBHO0-0000 IAOIIMIT MOAYJIb

[ToBTOpHUTENHEHO-00001IaI0IIMN MOAYJIh MIPEAHA3HAUEH JIJISI CUCTEMATH3aluu U
00001IeHHS TPEAMETHOTO COAEPKAHUS U OTIBITA IEATEIHLHOCTH, IPUOOPETEHHOTO MPU
M3YYEHHUH BCETro Kypca (QU3HKH.

[Ipy n3ydyeHUM NaHHOTO MOAYJIA PEANIM3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTUKEHUE MPEAMETHBIX U
METaInpeIMETHBIX INIAHUPYEMBIX pe3yJIbTaTOB 00yueHUsl, POpMUPYETCs €CTECTBEHHO-
Hay4Hasi [PaMOTHOCTh: OCBOCHUE HAYYHBIX METOAOB UCCIICOBAHUS SIBJIEHUN TPUPOIbI
U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATh (DU3UUYECKUE SIBICHUS, MPUMEHSA
NOJIyYEHHbIC 3HAHWS, pellaTh 3aJadyd, B TOM YHCIE KAYeCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAaHHOTO pas3jelia peaau3yeTcs 3a
CYET TOT0, YTO YYaIlMECs BBIMOJHSIIOT 3a1aHUS, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE TOJYYEHHBIX 3HAHWUH pAclO3HAaBaTh M HAYYHO OOBACHATH
¢dusnueckre ABIECHUS B OKpY)KAIOIIEeW MPUPOAE U MOBCEAHEBHON KU3HU;



HCIIOJIB30BaTh IMOA PYKOBOJACTBOM II€Aarora Hay4HbIC MCTObI MCCICOAOBAHUA
Cl)I/ISI/I‘-IeCKI/IX HBHeHHﬁ, B TOM 4YHCJIC JJIA IPOBCPKHU THIIOTC3 U IIOJYUYCHUA
TCOPCTUICCKUX BbIBOJ OB,

OOBSACHATL C OHOpOﬁ Ha I[I/II[aKTI/I‘ICCKI/Iﬁ MaTepuaga II0CJIC 06CY)I(I[CHI/IH C
neaaroroMm Hay4dHbI€ OCHOBBI HanOosIee BaKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPECMCHHBIX
TCXHOHOFHﬁ, HaIrpumMmcp, IMPAaKTHYCCKOI'O HCIIOJIB30BaHUA Pa3JINYHBIX
HCTOYHHMKOB OHCPIHMM Ha OCHOBC 3aKOHA IIPECBPAICHHA M COXPAaHCHHA BCCX
M3BCCTHBIX BUAOB OHCPIUH.

Kamz[aﬂ N3 TCM JAHHOI'O pa3/icjia BKIHOYACT IKCIICPUMCHTAJIbHOC NCCIICIOBAHNC

00001Iarmero xapakrepa Ha yCMOTPEHHE Tefarora W mpu ero momoriw. Pazpen
3aBEpINACTCS MPOBEACHUEM JIHATHOCTHYECKOW H OIEHOYHOW pPaboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIpumepHbIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPUAJIbI

HpOBCI[CHI/IC OLICHKU JOCTHXKCHUM IIaHUPYEMBIX PE3YJIbTAaTOB OCBOCHUSA

yueOHOTo npeaMera NpoBOAUTCS B (hopMe TEKYIEro u pyOoeKHOro KOHTPOJIS B BHUJIE
KOHTPOJIbHBIX PaboT.

7 kJacc
Konmponvnas paboma Ne I o teme «IlepBoHavdanpHbIe CBEACHUS O CTPOCHHUH

BEICCTBA»

Konmponvnas paboma Ne 2 no reme «Macca, IIOTHOCTh, O0BEM.
Koumponvnas paboma Ne 3 o teme «Cuibl B IpUpOIE».

Komwmponvuas paboma Ne 4 no teme «JlaBnenue.

Hmozosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TernaoBbie SBICHUS Y.

Konmponvnas paboma Ne 3 o Teme « ArperaTHbIe COCTOSIHHS BEIIIECTBAY.
Koumponvnaa paboma Ne 4 no teme «nektpuyeckuii Tox. Hampsixenuey,

«Conpotunenue. CoeJuHEHNE TPOBOTHUKOB.

Konmponvnaa paboma Ne 5 no teme «PaboTa 1 MOUTHOCTH AIEKTPHUIECKOTO

TOKay, «3akoH Jxoyis —JIeHuay.

TCID».

Hmozosas nposepounas paboma

9 kJacc

Bxoonas nposepounas paboma.

Konmponvnasa paboma Nel no teme «3akoHBI ABWKECHHUS M B3aUMOJICUCTBUS

Konmponvnas paboma Ne 2 no reme «MexaHH4eCKHe KOJICOAHHS U BOJTHBD.
Konmponvnas paboma Ne 3 o teme « NEKTPUUECKUE U MATHUTHBIE SIBIICHUS.
Konmponvnasa paboma Ne 4 no teme «CTpoeHrne aroma U aTOMHOTO SIpay |



«Ctpoenue u 3BoIONMS BCeneHHOoM».
Hmoeosas nposepounas paboma.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A YYEBHOI'O ITPEIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUN A

B 1nenom pesynbTaThl ocBoeHus oOydatoumumucs ¢ 3IIP  ydeOHoro
npeamera «®duszuka» coBmamaroT ¢ pesyiabraramu  denepanbHoit paboueit
IPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa3oBaHus.

Haunboiee 3HaunMMbIMU SBISIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIM K 00YUYEHHUIO U 1IeJICHANPaBIeHHON T03HABATEILHON IS TEbHOCTH;

YCTAaHOBKA HA OCMBICIICHUE JIMYHOTO OIbITA, HAONIONEHUH 3a (U3NYECKHUMU
IKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIICHHE PE3YJIbTATOB HAOIOJCHUN 332 IPUPOIHBIMH U
TEXHOTEHHBIMU SIBIICHUSIMH C TIO3UIUI (PU3HYECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHMBATh TMPOUCXOMASIINE W3MEHEHHS ¥ WX IMOCIIEACTBHUS;
(dbopMyIHpOBaTh U OLIEHUBATH PUCKH, OPMHUPOBATH OIIBIT;

NOBBIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTH 4e€pe3  MPAKTUYECKYIO
JeSITeIbHOCTH (IIPY COBMECTHOM BBITIOJIHEHUH J1a00PATOPHBIX NPAKTUYECKUX padoT);

yMEHHUE pazianydaTh yueOHbIe CUTyaluy, B KOTOphIX yuamuiics ¢ 3[IP moxer
JeCTBOBaTh CaMOCTOSITEJIbHO, W CHUTyalluH, TJe CJeIyeT BOCIOJIb30BaThC
CIpaBOYHOW MHPOpManMel U JAPYTUMH  BCIOMOTATENbHBIMU  CPEACTBAMU;

CIOCOOHOCTh NPUHUMATh pEIIeHHE B KU3HEHHOH CHTyallud Ha OCHOBE
NepeHoca TIOJyYeHHBIX B XOJ€ OOYy4YeHHs (PHU3UYECKUX 3HAHUH B AaKTYaJIbHYIO
CUTYAIIHIO;

CHOCOOHOCTh  COOMIONAaTh B TOBCEAHEBHOW JKM3HM TMpaBWiIa JUYHON
0e30macHOCTH Ha OCHOBE NOHUMAaHHS (U3WYCCKHUX SIBICHUN W 3HAHUS 3aKOHOB
bu3uKwy;

yMEHHE KPUTUYECKH OLEHHBAThH MOJIyYEHHYIO OT cobeceqHnKa MH(OpMaIuio,
COOTHOCS €€ CO 3HaHHEeM (PM3UYECKUX 3aKOHOB;

CIOCOOHOCTH MepeaaTh CBOU COOOPaXKEHUS, YMO3AKIIIOUEHHS TaK, YTOOBI ObITH
HOHSATBIM JIPYTHM YEJIOBEKOM;

aJICKBaTHOCTh TOBEICHUS OOYyYaIOMIerocss C TOYKH 3PEHUS OMACHOCTH WA
0€30macHOCTH ISl Ce0sl MITH JIJISl OKPYKAOIIUX;

YBKEHUE K TPYAY U pe3yJibTaTaM TPYIOBOU IEATEIbHOCTH;

yrIyOJieHHe TPEACTABICHUH O IEJOCTHOW KapTHHE MHUpa Ha OCHOBE
prOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUN ¥ IPAKTUYCCKUX YMEHHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanbHbIMu yUeOHbIMU NO3HABAM ENbHBIMU OCUCHBUAMU:



BBISIBJISAITh TMPUYMHBL U CIEICTBHUS MPOCTHIX (U3HUUECKUX SBIICHHI;

onpenensaTh (GU3nYecKue MOHATUS, CO3/1aBaTh 00OOIIEHHUs, YCTaHABIMBATh
aHaJIOTUH, KJIacCU(PUIIMPOBATh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUSA U KPUTEPUU
JUTSL KJTacCU(UKALIMK, MCTIIOJIb3YS CIIPABOUYHYIO MH(OPMAIUIO U OUPASICh HA AJITOPUTM
y4eOHBIX JEHCTBUIA;

yCTaHABIMBATh NPUYUHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3aKiIoueHue (MHIyKTUBHOE, IEAYKTUBHOE, 110 aHAJIOTUN) U IeTaTh
BBIBOJIBI TI0]T PYKOBOJICTBOM I1€/1arora;

UCKAaTh WIM OTOMpaTh WHOOPMAIMIO WX JAHHBIE U3 MCTOYHUKOB C YUETOM
NpeJIoKEHHON yueOHOM 3a1auu U 33JaHHBIX KPUTEPHEB.

CO3/aBaTh, MPUMEHSTH M MPE0OPA30BHIBATH 3HAKU F CHUMBOJIBI, MOJICITA M CXEMBI
JUTSI perieHus] y4eOHBIX U MO3HABATEIbHBIX 33]1a4;

C TIOMOIIBIO MEIarora Wik CaMOCTOSITENBHO MPOBOIUTH OMBIT, HECIOKHBIN
AKCIIEPUMEHT 110 YCTaHOBJIEHUIO 0COOCHHOCTEN (PHU3MUECKOT0 OOBEKTA UITU SIBJICHUS;

npeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OAHOTO BUA B APYroi (Tabiuily B TEKCT U
mp.);

yCTaHaBJIMBATh B3aUMOCBS3b (DU3MUYECKUX SBJICHUM U MPOIECCOB, UCIONb3YS
NITOPUTM y4€OHBIX JIEHCTBUIA.

Osnadenue YHUBEPCAbHBIMU yueoHvIMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAaHHO HCIIOJb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajJayei
KOMMYHUKAITUH VIS BRIPQKCHUST CBOUX MBICTICH U IOTPEOHOCTEH AJIs TUTAHUPOBAHUS
CBOEH JESITEIbHOCTH;

OpPraHM30BbIBaTh yUeOHOE B3aUMOJICHCTBHE B IPYIIIE (OMPEaeisaTh O0IIHE LU,
pacipenesnsiTh pojiu, JOrOBapUBaThCA IPYT C IPYTrOM U T. 1.).

1eJIeHANPaBICHHO UCII0JIb30BaTh UH(OPMAIMOHHO-KOMMYHUKATUBHBIE
TEXHOJIOTMH, HEOOXOJIUMbIE ISl PEUICHUS YYEOHBIX U MPAKTUYECKUX (PU3NYECKUX
3azay;

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMHU B MPOIIECCE 3aHATUN (PUUKOH.

Osnadenue yHugepcanbHbIMu yueOHbIMU Pe2YIAMUBHBIMU OCUICHBUAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO OOY4YeHUs, CTaBUTh U (HOPMYITUPOBATH
11 ceOst HOBBIE 3a/1a4M B yueOe U M03HAaBATEIbHON A TEbHOCTH;

oOHapy»uBaTh M (PopMyIUpoBaTh Yy4eOHYIO MPOOJIEMY, OMPEACNSITH IIEJb
yueOHOU eITeIbHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMONIBIO YUYHUTENS TUIAHUPOBATH MYTU JTOCTHKEHUS
nenel B (pU3MYecKux 3KCHEpUMEHTaxX, B TOM YHUCJE ajlbTEPHATHBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosee F(hPeKTUBHBIE CIIOCOOBI PeIlIeHUs] YUeOHBIX U MO3HABaTEIbHBIX
3azay;

COOTHOCHUTH CBOW TMPAKTHYECKHE JCUCTBUS C IUIAHUPYEMBIMU pe3yjIbTaTaMH,
OCYULIECTBJIATh KOHTPOJb CBOEH AEATENBHOCTH B MPOLECCE JOCTUKEHUS PE3YNIbTATA,
OTIPEETSATh CIOCOOBI ACUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBAaHUH,
KOPPEKTUPOBATh CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYalluEeH;

NPaBUJIBHOCTh  BBIMIOJIHEHHUS] ~ AKCIEPUMEHTAIbHOM  y4ueOHOW  3ajaud,



COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHUS;

BJIaJICHUE OCHOBAMM CaMOKOHTPOJISI, CAMOOLICHKH, IIPUHATHS PEIICHUN U
OCYILIECTBJIEHUS! OCO3HAHHOI'O BbIOOpa B y4eOHOI U IIO3HABATENIbHOM JESATEIBHOCTH;

JaBaTh aJ€KBAaTHYIO OLICHKY CUTYallUH W IIpeUIararh IJlaH €€ U3MECHEHUS,
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUN Y4eOHOM
3a/1auu;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K NpeAMEeTHBIM pe3yJIbTATAM OCBOCHHUSI Y4eOHOr0 mpeaMera
«Pusukay, pacnpeaejeHHbIe 10 roAaM 00y4eHust

PesynbpTaTel mo rogam (GopMyIMpYyOTCS MO MNPUHUUIY A0O0ABIEHUS HOBBIX
PE3yNbTATOB OT Tofa K roy (pe3yabTaThl OU€PEAHOTO Io/ia 0 YMOJIYaHUIO BKIIIOUAIOT
pe3ynbTaThl NPEABIIYIINX JIET).

7 KJIACC
[IpeameTHbie  pe3ynabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTpaXkaThb
c(hOpPMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATUSX W OINEPUPOBATH MMU Ha 0a30BOM YPOBHE:
bu3nYecKkue W XUMUYECKHUE SIBJICHUS; HAOIIOJEHUE, DKCIIEPUMEHT, MOJCIb,
TUTIOTE3a; CAWHUIBI (U3UYECKUX BEJIMYWH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSTHUSI BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE); MEXaHHYECKOEe
JIBH>KCHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TpaeKTOpus,
paBHOJEHCTBYIOMAs CI, ieopmartus (yrpyras, TiiacTudeckasi), HEeB€COMOCTD,
COOO0MIAIOUTUECS COCYIBI, C ONTOPOM HA TUJAKTUUYECKUI MaTepuan

— pasznmuuath sABieHUS (AUQQy3ud; TEIIOBOE [BHKEHHUE YacTUIl BEIIECTBA;
PaBHOMEPHOE JBUKCHUE; HEPAaBHOMEPHOE IBUKECHHUE; WHEpLHS;
B3aUMOJICHCTBUE TEII, PAGHOBecUe MBEPObLIX Mel C 3AKPENeHHOU OCbio
eépaujenus; Teperada JaBjieHUs] TBEPIABIMHU TEJIAMU, XKUJIKOCTAMU U Ta3aMu;
aTMoc(epHOe JaBieHNUE; TUIABAHUE TEJT; MPEBPAIEHUS MEXaHNIECKOW SHEPTUN )
[0 OINHCAaHUK KX XAPAKTEPHBIX CBOMCTB K HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE, MOCIE MPEIBAPUTEIHLHOTO
00CYXICHHS C IEeIaroroM;

— pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUU B OKPYKAIOLIEM
MHUpE, B TOM yucie (pu3nyeckue SIBJICHUS B MPUPOJE: MPUMEPHI ABUKEHUS C
pPa3IMYHBIMM CKOPOCTSIMH B KMBOW W HEXWUBOW NPUPOJE; ACHUCTBUE CHIIbI
TPEHUsI B MPUPOJEC U TEXHUKE; BIUSHUE aTMOCHEPHOro NABJICHUS Ha >KUBOM
OpraHu3M; IUIaBaHUE PbIO; phIYard B TEJ€ YENOBEKA; MPHU 3TOM IMEPEBOAUTH
NPaKTUYECKYI0  3aJadyy B yueOHYIO,  BBIJIEIATh  CYIIECTBEHHBIE
CBOMCTBA/MIpU3HAKY (DM3UYECKUX SIBICHHUM C TTOMOIIBIO M€/1arora;

— OINHKCHIBATh W3Y4YEHHBIE CBOWCTBA TN W (DU3UYECKUE SIBICHUS, HWCIIONB3YS
bu3nUecKkue BeMMYMHBI (Macca, 00BEM, MUIOTHOCTHh BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEAHASI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEJla, CUia



TpeHus, AaBieHHe (TBEPAOro Teia, >KMIKOCTH, ra3a), BhITAIKUBAOIIAsA CHJIA,
MexaHu4ecKas paboTa, MOITHOCTb, TIJICYO CHJIBI, MOMEHT CHJIBI, KO3 (UIUECHT
MOJIE3HOT'O JIEHCTBUSI MEXaHU3MOB, KHHETUUECKAsl U OTEHIMAJIbHAS SHEPIHs) C
OMOpOM Ha CXeMy, TMpU ONHUCAHUU PACKPHIBATh (PUINYECKUI CMBICH
WCITOJIB3YEMbIX BEIUYNH, X 0003HAYCHUS U €IUHUIIBI (PU3UYECCKUX BEIUYHH,
Haxooums opmynsl, ceazviéaoujue OAHHYI0 QU3ULECKVIO 8ETUYUHY C OPYUMU
BENUYUHAMU, CMPOUMb 2PAPUKU USYYEHHLIX 3A8UCUMOCEN  (DU3UYeCKUX
geuyUH C ONIOPOX Ha TUAAKTUUYECKUN MaTepHal,

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBICHUS U TIPOLIECCHI, UCTIONb3YsI
MpaBUJia CIOKEHUS CWJI (BIOJb OJAHOM MpsiMoil), 3akon I yka, 3axon [lackans,
3axkon Apxumeda, npasuno pasnogecus pwvluaza (010Ka), «3010mMoe NPasuio»
MexaHuxku, 3aKOH COXPAHEHUS MEXAaHWYECKOW JHEPIWM; IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA U 3aNUCLIGAMb €20 MamemMamuieckoe
8bIpadiceHue noo pyKo8oOCmMEoOM neodazo2a ¢ 00CyiHcoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SIBJIICHHUS, MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJE U
B KOHTEKCTE CUTyaluld IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MpHU NOMOILIN
nejarora BbISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1—2 jgoruyeckux maroB ¢ OMoOpoil Ha 1—2 U3yYEeHHBIX CBOMCTBA (PU3UUECKUX
SABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmarh TUIIOBBIE PAcYETHBIE 3aJayd B |AEMCTBHE C ONOPOW HA aITOPUTM,
MpeBapUTENILHO pa300paHHbIi COBMECTHO C MEJAaroroM, UCIoJb3ys 3aKOHbI U
(dbopMyIibl, CBSI3bIBAIOIINE (PU3NUECKIE BEIMYUHBI: HA OCHOBE aHAIN3a YCIOBHS
3aJja4M 3aMUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIMUUHBI B
dbopMynBl W TPOBOAUTH PAcU€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC,
HEOOXOIUMBIE JIJIsl PELICHUs 3a/1ay, OLIEHWBATh PEATHCTUYHOCTh MOJIYYEHHON
(U3MYECKON BEIHUUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTH MPHU MOMOIIM (PU3NYECKUX
METOJIOB TOCJ€ MPEABAPUTENHHOTO OOCYKJEHHUS C TMEJaroroM; mpu MOMOIIU
negarora B ONMMCaHWU UCCIENOBAHUS BBIIEIATh TPOBEPSAEMOE MPEANOIOKEHNE
(rumote3y), ¢ OHNOpPOM HAa AWAAKTUYECKHA MaTepHall pas3jinyaTbh H
MHTEPIPETUPOBATh MOJYUYCHHBIH Pe3yNabTaT, HAXOIUTh MOCHe OOCYKIEHUS C
NeJaroroM OmuOKY B XOJ€ OMbITA, IEIaTh BRIBOBI IO €r0 Pe3yJIbTaTaM;

YMETh HAXOJIUTh C MCIOJb30BaHHEM IM(POBBIX 00pa30BATENIbHBIX PECYPCOB
OMBITHI 110 HAOIIOEHUIO (PU3NYECKUX SIBICHUM WU PU3NYECKUX CBOMCTB Tell:
(GbopMyIupOBaTh IMPOBEPSIEMbIE  MPEIAIOJIOKEHUSI, COOUpaTh  YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYAOBaHUS C OMOPON HA CXEMY, 3aMHChIBATH X0/ OIbITa
1 GOpMYIHPOBATH BHIBOIBI MTO/I PYKOBOJICTBOM I€arora;

BBITIOJHATH MPSIMbIE U3MEPEHHsI PACCTOSTHUSI, BPEMEHHU, Macchl Tena, 00béMa,
CHJIBI U TEMIIEPATYpPhI C UCIOIb30BAaHIUEM aHAIOTOBBIX U IIU(POBLIX MPHUOOPOB
C OTIOPOM Ha aNTOPHUTM; 3aMUCHIBATh MOKa3aHUS MPHUOOPOB € YUETOM 3a/1aHHOM
a0COTIOTHOM MOTPEUTHOCTH U3MEPEHHUIA;

IIPOBOJUTHL COBMECTHO C II€NAaroroM HMCCIEJOBAHUE 3aBUCUMOCTU OJHOU
(bu3NYeCKoil BEMTUYUHBI OT JAPYroMl C UCHOJIB30BAaHUEM MPSMBIX H3MEPEHHI
(3aBHCHUMOCTH MYTH PABHOMEPHO JIBHKYIIETOCS TeJla OT BPEMEHHU JIBHIKECHHUS



TeNa; Cuibl MpeHus CKOJbICEHUs Om @eca mena, Kaiecmea 00pabomxu
nogepxHocmeu mei U HE3ABUCUMOCMU CUTbl MpeHUus Oom NIowaou
CONPUKOCHOBEHUS MeN; CUIbl YNpy2oCmu  Om  YOIUHEHUS  NPYHCUHDBL,
BLIMANKUBAIOWEL CUTbL OM  00BEMA NOSPYHCEHHOU dacmu mena U Oom
NIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCINU Om NIOMHOCMU Mmead, Om
2NyOUHbl, Ha KOMOPYIO NOSPYICEHO Melo, YCNOo8Ull NIAABAHUsA mell, YCI08UU
pasHosecus pvluaza u 610K08); TOJ PYKOBOJCTBOM I€Jarora y4acTBoBaTh B
IUTAHUPOBAHUM YYEOHOr0 MCCIIeIOBaHUs, COOMpPATh YCTAHOBKY U BBIMIOJHSTH
U3MEpPEHHUs, Cleqysl NPeMJIOKEHHOMY IUIaHy, (UKCUPOBATH PE3yJbTaThl
NOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUIE MPEIJIOKEHHBIX
Ta0uIl U TPaPUKOB, 1€JaTh BEIBOBI IO PE3YJIbTaTaM UCCIICIOBAHUS;
COOTHOCUTh KOCBEHHBIC W3MEPECHHS (U3UYECKUX BEIUMYMH (IUIOTHOCTH
BEILIECTBA KUJKOCTU U TBEPAOrO TEJNla; CHJIA TPEHUSI CKOJbXKEHUS; JaBJICHUE
BO3/1yXa; BBITAJIKUBAIONIASl CUJIA, JEHUCTBYIONIAsl HA MOrPYKEHHOE B KUIAKOCTh
Teno0; KOA(hOUIIMEHT TMOJIE3HOTO JEHUCTBHUSI TPOCTHIX MEXAaHWU3MOB), CIEIYS
MPEI0)KEHHOW MHCTPYKIMU; PU BBIMOJHEHUH U3MEPEHHI 101 PYKOBOJCTBOM
nejgarora coOMpaTh IKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYHCIISATH 3HAUYCHHE
MCKOMOW BEJIMYMHBI,

coON0/IaTh MpaBujia TEXHUKUW OE€30MacHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TOCIIE PEIBAPUTETHLHOTO 00CYKICHHUS C IEAaroroMm;
COTIOCTABIIATh TMPUHIUIIBI JIEUCTBHUS MPUOOPOB W TEXHUUYECKHX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCY/bI, O0apOMeTp, phIyar,
MOJBWKHBIM W HETOABMKHBIN OJIOK, HAKJIOHHAs TIJIOCKOCTh C OIMOPOW Ha
JTUATAKTAYECKAN MaTEepUAT,

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCIIE NPeBAPUTEIBLHOTO 00CYKIEHUS C Me1aroroM ¢ Oopoil Ha Ux
onvcanuss (B TOM 4YuCJe: TMOJIIMIHUKKA, YCTPOMCTBO BOAOMPOBOJA,
TUIPABINYECKUN TTPECC, MAHOMETP, BEHICOTOMED, MOPIIIHEBOW HACOC, APEOMETP),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAaX (PU3MYECKUX SBJICHUM U HEOOXOIUMbIC
(br3MYeCcKue 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI / HAXOAUTh MHGOPMAIMIO O MPUMEpax MPAKTHIECKOTO
WCIIOJTh30BaHUs (DU3NIECKUX 3HAHWUW B TTIOBCEIHEBHOM JKU3HU /I 00€CTICUCHUS
0€30MacHOCTH MpHU 0OpaIIeHUH ¢ TPUOOpaMu U TEXHHYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 3/I0POBbSl U COOJIOACHHUS HOPM DKOJIOTMUECKOTO TOBEACHHUS B
OKPYKarolIEU CPELE;

OCYUIECTBJISATh C MOMOUIBIO Tearora 0T00p UCTOYHUKOB UH(POPMALIMK B CETU
NHTEepHET B COOTBETCTBUMU C 33JaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCSl 3HAHUW W MYyTEM CpPAaBHEHUS Pa3IMYHBIX MCTOUYHHUKOB BBIJEISATH
uH(OpMaII0, KOTOpasi SIBISETCS TPOTUBOPEUYMBOM WM MOXKET OBIThH
HEJIOCTOBEPHOMU;

UCIIOJIb30BaTh MPHU BBINOJIHEHUM YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOTro COJAEpk aHUs, CIPABOYHBIE MaTepUalibl, PECYPCHI
cetu  MHTepHeT; BmageTb  npuéMaMd  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus HHGOPMAIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;



— CO3/1aBaTh 0] pyKOBOACTBOM II€/1arora ¢ 00Cy»/1eHUeM I1aHa padOThl KpaTKHe
NUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(OPMAIIH
(bu3NYECKOTO COepPKaHNS, B TOM YUCIIE MyOIMYHO JeNaTh KPpaTKUEe COOOIICHUS
0 pe3ylbTaTax MPOEKTOB WM yYEOHBIX HCCIEAOBAHUN; MPH 3TOM TPaAMOTHO
UCTOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapart Kypca (U3HKu, COMPOBOXKIATH
BBICTYIUIEHUE IIPE3CHTALIUEN;

— IIpU BBIIIOJIHEHUU YYEOHBIX IMPOEKTOB M MCCIEAOBAHUN NOJ PYKOBOACTBOM
nejarora pacmpenensaTb O00s3aHHOCTM B TIpyHIe B COOTBETCTBUU C
NOCTABJICHHBIMHA 33Ja4aMU, CJIEAUTh 3a BBIIIOJHEHHEM IUIaHA JEHCTBHM,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJad B JCSATENBHOCTb TPYIIIBL
BBICTPAMBaTh KOMMYHHUKAaTMBHOE B3aMMOJEICTBUE, YYMTHIBasI MHEHHE
OKPYKaIOIIHX.

8 KIIACC
[IpenmeTHble  pe3ynbTarhl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpaXkaTb
c(OPMUPOBAHHOCTH y 00YyUaIOIIUXCS] YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATHUSIX U ONMEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3sMepbl MOJIEKYJ, TEIJIOBOE IBHKEHHWE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKHE U aMOp(HbBIE Tena, HACHIIICHHBIN U
HEHACBIIICHHBIN Map, BIAKHOCTh BO3/1yXa; TEMIEPATYPa, BHYTPEHHS SHEPIHs,
TEIUIOBOM JBUTATEIb; AJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsifl, IEKTPUUECKOE
1oJie, MPOBOJHHUKM M JUDJIEKTPUKH, TMOCTOSHHBIA JJIEKTPUUYECKHI TOK,
MarHuTHOE I0JIE;

— pasnuuarh SBJICHUS MOCJIE MPEABAPUTENBHOIO OOCYXKIEHHUS C IeJaroroM
(TemyoBoe pacHIMpeHue/ckaTtue, TeIvlonepenadya, TEIIOBOE pPAaBHOBECHUE,
CMa4yMBaHUE, KallWULAPHBIE SBJICHMS, WCIIAPEHUE, KOHJCHCALWs, IUIABJICHMUE,
KpUCTaUIA3aLUA (oTBepaeBaHue), KHIICHHUE, Terionepesaya
(TEemIONpOBOJHOCTh, ~ KOHBEKLMS,  M3JIY4YEHHUE);  DJJEKTpU3aluus  Tel,
B3aUMOJICHCTBUE 3apsiioB, JCHCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MArHUTOB, JEWCTBHE MAarHUTHOIO  IOJIA
Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasT MHAYKLHS) MO ONUCAHUIO HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
buznueckoe sABICHUE;

— pacrmo3HaBaThb C IOMOILBIO IIEAAarora IMpOSIBICHUE H3YyYEHHBIX (PU3NUYECKUX
SBJICHUH B OKPY’KAIOLIEM MUPE, B TOM 4HCIIe (PU3NUECKUE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSHKCHUE U KallWJUIIPHBIC SIBJICHUS B IPUPOJE, KPUCTAILIBI B
npupone, uziaydeHue CoiiHIA, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3BbI,
oOpa3oBaHHe pOCHI, TyMmMaHa, WHEs, CHEra; OJJIEKTPUUYECKUE SBJICHHUS B
atMocepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE ToJjie 3eMJH,
Apeid MOI0COB, POJIb MATHUTHOTO TOJS IJIS JKM3HW Ha 3emiie, TOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B y4e€OHYIO, BBIICIATDH
CYLIECTBEHHBIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHHUIA,

— OIIKMCBIBATH IIOA PYKOBOACTBOM IIcAarora c O6CY)KI[CHH€M Iy1a"Ha pa60TbI
HN3Y4YCHHBIC CBOMCTBA TE€I U (1)I/IBI/I‘ICCKI/IC SIBJICHUS, UCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IC



BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJWYECTBO TEIUIOTHI,
yJeJIbHAsI TEIJIOEMKOCTh BEIECTBA, yAEJIbHAs TEIJIOTA IUIABJICHUS, YAEIbHAS
TEIUIOTa MapooOpa3oBaHuUs, yledbHas TEIUIOTa CropaHus  TOIUIMBA,
KO3 (UIMEHT TOJE3HOTO JAEWCTBUSA TEIUIOBOM MAIlKMHBI, OTHOCUTEIbHAS
BJIQAKHOCTh BO31yXa, OJJIEKTPUYECKUU 3apsjl, CHJIa TOKa, 3JIEKTPUYECKOE
HaIpsOKEHUE, CONPOTUBJIEHUE MPOBOJHUKA, YIEIbHOE CONPOTUBICHHUE
BEIIECTBa, pabOoTa M MOIIHOCTh JJIEKTPUYECKOTO TOKAa); IPU OINUCAHUU
OPaBWJIBHO TPakTOBaTb C [OMOINBIO Mejgarora (U3MYECKUH  CMBICH
UCIOJb3yEMBIX BEJIMYMH, O003HAUEHHUsS W €IMHULBI (PU3MUECKUX BEJINYMH,
HaxXoAUTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYK (U3MUECKYI0 BEJIUYUHY C
APYTMMH  BEJIMYMHAMH, CTPOUTh TIpadUKM H3Y4YEHHBIX 3aBUCHMOCTEU
(u3NYECKUX BEJINYMH;

OTIPEIEIIATH MOCIE MPEIBAPUTENBHOTO OOCYKACHHS C IEAaroroM CBOMCTBA Tell,
dusznueckue SBIEHUS M TPOIECCHl, HUCIHOJB3YS OCHOBHBIC IOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOM  TEOPHUM  CTPOEHMSI  BELIECTBA,  MPUHIIMII
CyHepHo3ULIMK MOJIe (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsaja,
3akoH OMa [y ydacTka Uenu, 3akon /[coyas—/lenya, 3aKOH COXpaHEHHUS
SHEPruM; MpPU 3TOM HAXOJUTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAXKEHHE C ONOpol Ha LudpoBbIE 00pa30BATEIIbHBIE
pecypchl;

COOTHOCHUTBH IO KOHTPOJIEM Teaarora (pu3ndeckue mpoIecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTyallUid IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
IpU MOMOIIM I€Jarora BBISBIATh NPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOHUTH
o0BsicHeHHe U3 1—2 JOrHYecKUX MIaroB ¢ OMOpol Ha 1—2 U3y4YeHHBIX CBOMCTBA
buznyeckux sBICHUH, PU3NIECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pelaTh TUNOBBIE PacUETHBIE 3a/1auu B 1—2 NEHCTBUS C OMOPOIl Ha alrOPUTM,
IpeBapUTEIBLHO Pa300paHHbIl COBMECTHO C MEAAroroM, UCHoOJb3ys 3aKOHBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3NUECKUE BEJIUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/la4yl 3allMChIBaTh KPATKOE YCJIOBHUE, BBISBISTH HEJAOCTATOK JAHHBIX IS
pelleHns 3a7add, BBIOMpATh 3aKOHBI U (OpMyJbl, HEOOXOAMMBbIE I €€
pelleHus, MpPOBOAUTH pPacy€Tbl W CPaBHUBATh IIOJIyUYEHHOE 3HAYCHHE
($u3nYECKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMH;

UMETh TMpEACTaBIeHUE O MpoljeMax, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIU
bu3nYECKUX METONOB TMOCJE MPEABAPUTENBHOIO OOCYXKICHHS C TEAarorom;
UCITOJIb3YsI ONMUCAHHUE UCCIIEOBAHUS, BBIIEISATh IPOBEPSIEMOE MPEAIIOJIOKEHHE,
OLICHMBATh IPABUJIBHOCTh IOpPSAJKAa IPOBEIEHUS HCCIEIOBAaHUS, J€JaTh
BBIBO/IbI;

YMETh HAXOJIUTh C HMCIOJB30BaHHEM ITU(MPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WIN (PU3HUUECKUX CBOMCTB Te
(KanmWUISIpHBIE SIBICHUSA, 3aBUCHMOCTH JABJCHHS BO3JIyXa OT €ro o0béma,
TEMIEPATYPbI; CKOPOCTH MPOIIECCa OCTHIBAHMSI/HATPEBAHUS MIPH U3ITyUYEHUU OT
[[BETA M3TyYaroIIei/MOrIOMAaonell TOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOJIBI
OT TeMIepaTyphl )KUJIKOCTH U TUIOIIAIU €€ TTOBEPXHOCTH; ICKTPU3ALIMS TEN U
B3aMMOJICHCTBHE AIEKTPUUECKUX 3apsI0B; B3aUMOACHCTBHE TOCTOSTHHBIX



MAarHuTOB, BHU3YyaJu3alMsl MAarHUTHBIX IIOJIEM TMOCTOSSHHBIX MAarHUTOB;
JNENUCTBUAMATHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA  DNEKTPOJABUTATENsI  IMOCTOSHHOTO  TOKa):  (OpMYyJIHpOBAThH
MpOBEpsiEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
00OpyIOBaHUs C OMOPON Ha CXEMY; OMMCHIBATh XOJ OMbITa U (OPMYINPOBATH
BBIBO/IbI IT0J1 PYKOBOJICTBOM I1€J1arora;

MMETb MPECTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIbHON BIIAYKHOCTU
BO3]lyXa, CUJIbI TOKA, HATIPSIKEHUS C UCIIOJIb30BAHUEM aHATIOTOBBIX TPUOOPOB U
JATYMKOB (U3HYECKUX BEJIMYMH; MpPU TMOMOUIM [eJarora CpaBHUBATH
pe3yJbTaThl U3BMEPEHUN C YUETOM 3aaHHON aOCOIOTHOM MOTPEITHOCTH;
IPOBOJUTH COBMECTHO C II€JaroroM HCCIEJOBAaHUE 3aBUCHUMOCTU OJHOM
¢u3nYeCKOl BETUYMHBI OT JAPYTrOoMl C HCHOJIB30BAaHUEM MPSMBIX HU3MEPEHHI
(3aBUCHUMOCTb CONPOTUBIICHUS TMPOBOAHMKA OT €ro JUIMHBI, IUIOLIAAH
MONEPEYHOr0 CEYEHHSI U YAEIBHOTO COIMPOTUBIICHUS BEIIECTBA MPOBOJAHUKA,
CUJIBI TOKA, MAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHUKE;
UCCIICOBAHUE  TOCIEAOBATEIbHOTO WM MAPAJUIEIBHOTO  COEAUHEHUM
IPOBOJHUKOB):  IJIAHUPOBATh MCCJEIOBaHUE, COOMpATh YCTAHOBKY W
BBITIOJIHATh U3MEPEHUS MOl PYKOBOJACTBOM IE€AArora, Cieays npeajioKeHHOMY
IU1aHy, (PUKCUPOBATh PE3YJIbTAThl MOJYUYEHHON 3aBUCUMOCTH B BUJE TaOIHIl U
rpaduKoB, 1eJaTh BBIBOBI MO PE3yJIbTaTaM HUCCIEIOBAHUS MOCIE 00CYKACHUS
C IIeAaroroM;

COOTHOCUTh KOCBEHHbIE H3MepeHusi (usnyeckux BeauyuH (yIenabHas
TEMJI0EMKOCTh BELIECTBA, COMPOTUBIECHUE MPOBOJHUKA, pabOTa U MOUIHOCTb
ANEKTPUYECKOr0 TOKa): C TMOMOIIBIO TMeaarora IJIAHUPOBATh H3MEPEHHS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTaHOBKY, CJEAyd  MIPEJIOKEHHOU
UHCTPYKLIMH, U BBIYACIIATh 3HAYCHUE BEJIMYHHBIL,

coOMIoaTh MpaBWiia TEXHUKH O€30MacHOCTH MpH padboTe ¢ JabopaTOpHBIM
000pyI0OBaHUEM TIOCIIE TPEIBAPUTEIHHOTO OOCYXKACHUS C MEIarOroM;
COMNOCTaBJIATh € NOMOIIBIO M€Jarora NPUHUUIBI JEHCTBHUS H3yYEHHBIX
npuOOpPOB U TEXHUUECKUX YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CYETYMK JJIEKTPUYECKOM DHEPIrUH, BJIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HArpeBaTeNIbHbIC JJICKTPONPUOOPHI (TPUMEPHI), DIESKTPUUECKUE
NPEIOXPAHUTENHN; DBJIECKTPOMArHUT, 3JEKTPOJBHUIaTeNb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl METOAMYECKUE MaTepuajbl O CBOMCTBaX (DU3MYECKUX SIBICHUU U
Heo0XxoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJE MPEABAPUTEIHHOTO OOCYXXKJEHHUSI C MEAaroroM MpocCThIe
TEXHUYECKUE YCTPOIICTBA W HW3MEpPUTENbHbIE NPUOOPHI MO CXeMaM U
CXEMaTU4YHbIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, [BHUraTelb BHYTPEHHETO CrOPAaHMs, 3JIEKTPOCKOI, PpPEeocTar);
COCTaBJISITh CXEMbl JJEKTPUYECKHMX IeNedl C MOCIEIOBaTEIbHbIM H
napajiebHbIM COEIMHEHHEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE 00O3HAUYEHMUS
AJIIEMEHTOB AJIEKTPUUYECKUX LIETIEH;

IPUBOJUTH MIPUMEPHI/HAXOAUTh WHOOPMAIIMI0O O TpHUMEpax MPAKTHUYECKOTO



MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM JKU3HHU 1JI 00€CIIeUeHHS
0e30macHOCTH IpU OOpallleHUH ¢ TPUOOpPaAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAHEHHUS 30POBbS U COOJIIOJEHUS HOPM SKOJIOTMYECKOTO TOBEIEHHUS B
OKPYIKarolIEU CpELE;

— OCYUIECTBJISITH C TMOMOUIBIO TeAarora MOUCK HHPoOpMaluu (HUIUYECKOTO
colepkaHusi B ceTu MHTepHET, Ha OCHOBE HMMEIIIMXCS 3HAHUA U NYyTEM
CpaBHEHUSI JTOMOJHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(OpMAaIUio, KOTOpas
ABIISIETCS MPOTUBOPEUUBON MIIK MOKET OBITh HEJOCTOBEPHOM;

— HCIIOJIb30BaTh NMPHU BBHINOJHEHUH YYEOHBIX 33JaHUN OTOOPAHHYIO IMEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COJEpKaHus, CIPaBOUYHBIC
Marepuabl, pecypcsl ceTu HTEpHET; BiIageTh NpUEMaMu KOHCIIEKTUPOBAaHHUS
TEKCTa, MpeoOpa3oBaHusl MHPOpPMAIIMK U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OMOPOM Ha aITOPUTM M YTOUHSIOIIHAE BOIPOCHI ENArora;

— CO3/aBaTh TOJ PYKOBOJACTBOM Iielarora ¢ OOCYXAEHUEM IuUlaHa paboThl
NUCbMEHHBIE M KpAaTKHWE YCTHBIE COOOIIeHUs, 00001mas uHGOpPMAIUIO U3
HECKOJIbKUX MCTOYHHKOB (DU3MUECKOTO COAEpX aHHUs, B TOM YHUCIe MyOIHMYHO
MPEACTABIIATH PE3YJIbTAThl IPOSKTHOW WIIM HCCIIEN0BATENBCKOM AEATENBHOCTH;
IIPX 3TOM I'PaMOTHO MCIOJIb30BATh M3YYEHHBIM IMOHATHUMHBIM ammapar Kypca
(bu3MKH, COMPOBOXKIATH BBHICTYIUICHHE MTPE3CHTALINEH;

— TpU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEI0OBaHUN (DU3NUECKUX MPOLECCOB
NOJI PYKOBOJCTBOM I€arora pacrnpenessiTh OO0S3aHHOCTH B TpYIIE B
COOTBETCTBHUM C IOCTABJICHHBIMU 3aJa4aMu, CJIEAUThH 32 BBINOJHECHHUEM IJIaHA
JEHUCTBUN U KOPPEKTUPOBATH €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B
NEATENIbHOCTh TPYIIIbl; BBICTPAMBATh KOMMYHHUKATMBHOE B3aUMOJEHCTBHUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

9 KITIACC
[IpeameTHbie  pe3ynabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTpaXkaThb
c(OPMHUPOBAHHOCTH y 00YYAIOIINXCST YMEHUI:

— OPHUEHTUPOBATHCS B TMOHATHUSX M OINEPUPOBATh WMHU Ha 0a30BOM YpOBHE:
cucTeMa OTCU€Ta, MarepuajgbHas TOYKA, TPACKTOPHsS, OTHOCUTEIBHOCTb
MEXaHWYECKOTO ABMXKEHUS, aedopmanus (ympyras, TuiacTUueckas), TpEHUE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W MEpPErpy3Ku; LEHTP
TSOKECTH; aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOTO Tena,
paBHOBeCHE; MEXaHMYECKHE KojeOaHus ¥ BOJHBI, 3BYK, HH(Pa3ByK
U YIbTPA3BYK; AJEKTPOMATHUTHBIE BOJIHBI, LKA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKMpbl UCNYCKAHUSL U NO2IOWEHUS,;
anb(da-, 6eTa- U raMMa-u3Ty4eHUs], U30TOIbI, SIEPHAs DHEPreTHKA;

— COOTHOCUTH SBJICHHS TMOCIE MPEeABAPUTEITBLHOTO OOCYXIEHHSI C IeIaroromMm
(paBHOMEpHOE u HEPABHOMEPHOE NPSIMOJIMHEWMHOE JIBH)KCHUE,
PABHOYCKOPEHHOE TMPSMOJMHENHOE MBI)KEHHE, CBOOOJHOE TMaJIeHue Tedl,
PaBHOMEPHOE JBUKEHUE MO OKPYXHOCTH, B3aHMOJICUCTBUE TEJ, PEAKTHBHOE
JIBIDKEHUE, KoJie0aTehbHOE JBWKEHHE (3aTyXarol(ue W BBIHYKICHHBIC
KoJieOaHwms), pe30HAHC, BOJIHOBOE IBIKEHWE, OTPAKECHHE 3BYKA,



IIPSIMOJIMHEWHOE PACIIPOCTPAHEHHE, OTPAKEHNUE U ITPEJIOMIIEHUE CBETA, IIOJIHOE
BHYTpPEHHEE OTpa)KEHUE CBETA, Pa3jIoKEeHHe OO0 CBETa B CIIEKTP U CIOKEHHUE
CIIEKTPAJIbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaJNOAKTUBHOCTb,
BO3HMKHOBEHUE JIMHEHYATOrO0 CIEKTpa H3IY4YEHUsI) IO ONHCAHHIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE
busnueckoe sABICHUE;

pacrno3HaBaTh C IOMOILBIO TEAArora IMPOSIBICHUE H3YyYEHHBIX (PU3NUECKUX
SIBJICHUI B OKpYXarolleM MHUpe (B TOM 4ucie pU3NYECKUE SIBICHUS B IPUPOJIE:
IPWINBBI U OTJMBBI, ABWKEHUE ILIaHET COJIHEYHOW CHUCTEMBI, PEaKTHUBHOE
JIBIWKEHUE  JKUBBIX  OPraHM3MOB, BOCIPHUSATHE  3BYKOB  JKHBOTHBIMH,
3eMIIETPSICEHUE, CEMCMUYECKUE BOJIHBI, IyHAMH, 3XO0, LIBETA TEJI, ONITUYECKUE
SBJICHUS B MIPUPOJIE, OMOJIOTHYECKOe AEUCTBUE BUIUMOTO, YIbTPadHuOIETOBOTO
U PEHTICHOBCKOTO M3JIYYCHM; €CTECTBEHHbIH paJHOAKTUBHBIN  (POH,
KOCMMYECKHE JIy4H, PAJMOAKTUBHOE H3JIyYEHHUE IPUPOAHBIX MHUHEPAJIOB;
JEUCTBHE PaJMOAKTUBHBIX U3JIyYEHHI Ha OPraHU3M Y€JIOBEKA), IPU ITOM IOJ
PYKOBOACTBOM TI€Aarora MEePEeBOAUTh MPAKTHUYECKYI0 3aqady B Y4YEOHYIO,
BBIJIETISITH CYILIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SBIICHUM;
ONMCHIBATh MOJ PYKOBOJCTBOM Iiefarora ¢ OOCYXJIEHHEM IUIaHa padOThI
U3yYEHHbIE CBOWCTBAa T€l M (PU3NYECKUE SIBICHMS, HUCIONb3Yys (PU3NUECKHUE
BEJIMYMHBl (CpeHssi U MIHOBEHHAas CKOpPOCTh Tejla NpPU HEPAaBHOMEPHOM
JBHKEHUHU, YCKOPEHHUE, NIEPEMEILECHUE, IIyTh, YIII0Basi CKOPOCTh, CUJIA TPEHUS,
CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MajeHus, Bec Tena,
UMIYIbC TeNa, HMIYJIbC CHJIBI, MEXaHW4yeckas paboTa U MOUIHOCTH,
IIOTEHUUAJIBHAS. DJHEpPrus Teja, IOAHATOr0 HaJX NOBEPXHOCTBIO 3E€MIIH,
IIOTEHLIUAJIBHASL JHEPIUs C)KATOM INPYKUHBI, KUHETUYECKAsh JHEPrus, IMOJHas
MEXaHWYEeCKass HHEeprusi, MepUoJ M YacToTa KojeOaHUM, IJIMHA BOJHBI,
IPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, NOKA3aTEb MPEIOMIICHHUS
Cpelpl); IpHU ONHMCAHWU C IIOMOIIBI0 YYHUTENs NPABWIBHO TPaKTOBaTh
(U3NYECKUH CMBICI HCIOJB3YEMBIX BEJIWYUH, OOO3HAYEHWS] U €IMHHULBI
(u3NYECKUX BEIWYMH, C ONOPOM HAa METOAMYECKHX MaTepuan HaXOIUThb
(opMyJibl, CBA3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTHMMHU
BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCHUMOCTEM (U3HUYECKUX
BEJINYMH;

XapaKTepu30BaTh TMOCJIE MPEABAPUTEIBHOTO OOCYXKICHHS C MeAaroromMm
CBOIICTBa Tell, PU3nUecKue IBICHUS U MPOLIECCHI, UCTIONIb3YS 3aKOH COXPaHEHUS
DHEPIUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUII CYNEPHO3ULMHU CHII,
IIPUHLNAI OTHOCUTENBHOCTU ['amunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSA
VMITYJIbCA, 3aKOHBI OTPAXXECHUs W IPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS
3apsI0BOTO M MacCOBOTO YMCEII IIPU SACPHBIX PEAKIUAX; IPU ITOM HAXOAUTH
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M €ro MaTeéMaTH4YECKOE BBIPAXKEHHUE C
onopoi Ha uudpoBsie 00pa30BaTEIbHbIE PECYPCHI;

COOTHOCHUTBH IO KOHTPOJIEM Menarora (pu3nueckue mpoIecchl U CBOWCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYALMH PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBIABJIATH IPU ITOMOLIM NEAarora NMPUYWHHO-CIIECACTBEHHBIE CBSI3H, CTPOUTH



OOBsICHEHHE U3 2—3 JIOTUYECKUX IIAroB C OMOpOoN Ha 2—3 H3Y4YEHHBIX
CBOMCTBA (pU3MUECKUX SBICHUH, (HU3NUECKIX 3aKOHOB UJIM 3aKOHOMEPHOCTEIH;
pelaTh TUIOBBIE pacuéTHbIC 3a7auu B 1—2 AelcTBUS C OMOPOW Ha alrOpUTM,
HpeaBapUTENIbHO Pa300paHHBI COBMECTHO C, UCMONIb3YS 3aKOHBI U (DOPMYIIBI,
CBsI3bIBaroIIMe (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a1aud
3allMCBhIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOMIME WM H30BITOUHBIC
JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE JUIS pPELIeHHUs,
NPOBOJUTH PAcu€Thl M OLIEHUBATh C IOMOUIBIO YYHTENS PEalUCTHUYHOCTh
MOJIYYEHHOTO 3HaYeHUS (PU3NYECKON BEINYHHBI,

UMETh MPEACTaBIECHUE O MpoOJIeMax, KOTOPbIE MOXHO PEUIMTh MPHU MOMOIIH
¢u3NyecKux  METOJOB; HCHOJb3ys ONHUCAHWE HCCIENOBaHUs, IOCHe
MPEIBAPUTEIILHOTO OOCYXAEHUS C TEAaroroM BBIACIATH IPOBEPSEMOE
NPENNOoJIOKEHNEe,  OLIGHWBATh  MPaBWIBHOCTh  TOPSAKAa  MPOBEACHUS
MCCIIEIOBaHMSI, JeNaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YIbTAaThl HAOIIOACHUI
1 OTIBITOB;

yMEeTh HaXOJIUTh C MCIOJIb30BaHHEM LHU(POBBIX 00Pa30BaTEIBHBIX PECYpPCOB
OTIBITHI 10 HAOMIONEHUIO (PU3UYECKUX SBICHUM WM (PU3MUECKUX CBOMCTB TeEl
(u3yyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpAaHEHUS HHEPIUU;
3aBHCHMOCTH MEpHoja KoieOaHUuN MPYKUHHOTO MasiTHUKA OT Macchl rpy3a H
KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT aMIUIUTYAbl MaJbIX KOJeOaHUil;
NPSIMOJIMHEHHOE PAcIIPOCTPAHEHHUE CBETA, PA3I0KEHHE OEI0ro CBeTa B CIEKT;
M3Yy4YE€HHUE CBOMCTB M300paKeHHs B IUIOCKOM 3€pKaljie U CBOMCTB M300paKeHUs
npenMera B coOuparomieil JHMH3e; HaONIOJeHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB M3IYUYECHHSI): CAMOCTOSITEILHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
HaOopa 0OOpYZOBaHUS C OMOPOM HAa CXEMy; ONHMCHIBATH XOJ| OMbITA M €ro
pe3ysbTaThl, GOPMYIHPOBATH BBIBOABI 1101 PYKOBOJCTBOM II€Arora;
OPOBOJIUTH MPH HEOOXOAUMOCTH CEpHUI0 MPSAMBIX M3MEPEHHH, OIpenesss
cpeaHee 3HAYEHUE HU3MEPSAEMOM  BEIWYUHBI  (poKycHoe  paccmosiHue
coouparowell JIUH3DL), 000CHOBBIBAThH BBIOOD crocoba
U3MEPEHUS/U3MEPUTENHFHOTO PUO0Pa;

IPOBOJAUTH COBMECTHO C MEAAroroM MCClIeOBaHUE 3aBUCUMOCTEHN (PU3MUECKUX
BEJIMYMH C KCIOJb30BAaHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTb MYTH OT
BpPEMEHU IIPH PABHOYCKOPEHHOM JBIKEHHH 0€3 Ha4allbHON CKOPOCTH; ITepHoaa
KoJIeOaHUH MaTeMaTHYECKOro MasTHUKAa OT JJIMHBI HUTH; 3aBUCHMOCTH YTIJia
OTpa’kKeHHs CBETa OT YIJIa MaJeHHUs U yIiia MPeIOMIICHUS OT yriia MaJeHus):
nocse 00CyXIeHHUs 0] PYKOBOJICTBOM Ielarora riaHupoBaTh UCCIEI0BaHHE,
coOupaTh yCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJTYYEHHOW 3aBHCHUMOCTHU
¢u3nueckux BeIMYMH B BHJE TaOIUI U TpaduKOB, OeNaTh BHIBOJBI IO
pe3yabpTaTaM UCCIIeI0BaHuUS;

COOTHOCUTbH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETUUYHH (CPEIHSS CKOPOCTD U
YCKOpEHHUE Tejla MpPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTh TMPYKHUHBI, KOA(Q(UIMEHT TpPEeHUs CKOJbKEHUS,
MexaHudeckas paboTa ¥ MOIIHOCTb, YacTOoTa M MEpUoa KoseOaHui
MaTeMaTH4eCKOTO U MPY>KMHHOTO MasiTHUKOB, ONITUYECKasl CHJia COOMpPArOIIeit



JMH3BI, PATUOAKTUBHBIN (DOH): C MOMOIIBIO Te/1arora MIaHUPOBAaTh U3MEPEHHS,;
coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CIEIYs
NPEVIOKEHHOW ~ MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUWE  BEIUYHUHBI U
aHAIM3UPOBAaTh IMOJIYYEHHBIE PE3YyJbTaThl C Y4ETOM 3aJaHHOW MOTPEMIHOCTH
U3MEPEHUN;

coOro/IaTh MpaBUjiia TEXHUKUW OE€30MacHOCTH MpuU paboTe ¢ Ja0OpaTOPHBIM
000pyI0BaHMEM TOCIIE TIPEIBAPUTETHLHOTO O0CYKICHUS C TIEAaroroMm;
CONOCTAaBJIATh C IIOMONIBIO MEAArora OCHOBHBIE NPHU3HAKM H3YyYEHHBIX
bu3nyeckux Mojenel: MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO,
TOYEUYHBbI MCTOYHHMK CBETA, JIy4, TOHKas JIMH3a, IUIAHETApHAas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEIb AaTOMHOTO SIpa € ONMOPOW HA METOJNYECKUE MaTEPHUAIIbI;
XapaKTepU30BaTh TMOCJIE MPEABAPUTENBHOTO OOCYKIEHUS C IMEeJarorom
NPUHILIMIIBI JIEUCTBUSA H3YYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoil Ha WX omnucaHus (B TOM YHCIE: CHUIOMETP, AATUYUKHU TMOJOKEHHUS,
PACCTOSIHUSI U YCKOPEHHMsI, paKeTa, dXOJIOT, OYKH, MEpPUCKOoIN, ¢oToamnmapar,
ONTHUYECKUE CBETOBOJbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa Bunbcona),
UCIOJIb3Ysl IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

HCIIOJIB30BaTh MOJ PYKOBOJCTBOM IEAArora CXembl U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX TEXHMYECKUX YCTPOWCTB, M3MEPHUTEIbHBIX NpUOOPOB U
TEXHOJOTMYECKHX MPOLECCOB MPHU PEHICHHH Y4YeOHO-NPAKTUYECKUX 3a]ady;
ONTUYECKUE CXEMBbl JIJIsl MOCTPOCHUSI M300paXEHWH B IJIOCKOM 3€pKayie U
cobOuparome JMH3E;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHGPOPMALMIO O MpUMEpax MPaKTUYECKOIro
UCIO0JIb30BaHUs (PU3MUECKUX 3HAHUHN B TOBCEAHEBHOM JKU3HU JJ1s1 00ecreueHus
0e30macHOCTH MpH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMH yCTPONUCTBAMU,
COXpaHEHUsl 3/I0POBbSl U COOJIOACHHUS HOPM DKOJIOTMUECKOTO MOBEACHHUS B
OKPYIKarolIEn Cpee;

OCYIIECTBIATH MOJT PYKOBOACTBOM IeAarora mouck HHGopMauu Gu3ndecKkoro
colepkaHusi B ceTu VIHTepHET, caMOCTOSTENbHO (POPMYIUPYST TOUCKOBBIM
3aIpoc, HAaxXOAWTh IYTH ONPENENIICHHUs JOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpPMaIlMK Ha OCHOBE UMEIOUINXCS 3HAHUH U JJOTIOTHUTEIbHBIX HCTOYHUKOB;
UCIOJIb30BaTh MPHU BHIMIOJHEHUH Y4YEOHBIX 3aJaHUM OTOOpAaHHYIO MEAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3UYECKOTO COJIepKaHUsl, CIPABOYHBIC
MaTrepualibl, pecypchl ceTu MHTepHeT; BllafeTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHPOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO
C OIOPOM Ha AJIrOPUTM M YTOUYHSIOIIHME BOIIPOCHI IIE€NArora; CO31aBaTh IOJ
PYKOBOZICTBOM TIe/iarora ¢ 00CY>KJIeHHEM IUIaHa pabOThl MMCbMEHHBIE U YCTHBIE
COOOIIIeHNS HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COlep)KaHus, MyOJUYHO TMPEACTABIATh PE3YJNbTAaThl MPOEKTHOM WM
HCCIIEIOBATENIbCKON  IESITENBHOCTH; IIPU 3TOM TIPAMOTHO HCIOJIB30BaTh
W3YYCHHBI TOHATUUHBIA ammapar M3ydyaeMoro pasjaena (u3ukd U
COTIPOBOXKIATh BBICTYIUICHHE TIPE3CHTAlUe ¢ YYETOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHKOB.
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE

OBPA3OBATEJBHOI'OITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVIAA YYEHUKA

- ®usuka, 8 knacc/ [lepeimkun A.B., O01ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTBIO

«IPODAy; Akunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI U1l YYUTEJIA
®dusuka. Terpaas 11 1abopaTopHbIX padboT. 7-9 knacc (aBTopsl B.A.

Kacesanos, B.®. /Imutpuena).
®duzuka. CoopHUK 3a1a4 1o Gusuke. 7-9 kinaccel (aBTop A.B. [lepblikun).

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://fipi.ru - @enepanbHOE rocyaapCTBEHHOE OI0KETHOE HAYYHOE
yUpexKICHHEe

«DenepalibHBIA HHCTUTYT MEeAarorudeckux u3Mepenuin» (emosepcun,
cneuudukanuu, kogupuraropsl OI'D 2015 roa, OTKPHITHINA OaHK 3aaHUIM
oro);

http://inf.cnamrua.pd/ - Marepuains! nis noarotrosku k ' MA B popme OI'D;
http://fcior.edu.ru - @eaepanbHbIil IEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoB (PIITUOP);

http://sc.edu.ru/ - Enunas komnekuust nndpoBbix 00pa30BaTeIbHbIX
pecypcos; http://window.edu.ru/ - EnnHoe okHO qocTymna K ggI(prBBIM
obOpazoBarenbHBIM pecypcam;http://www.computer-museum.ru/index.php -
BupTtyanbHbiii koMnblOTEpHBIN My3el; http://videouroki.net/ - Buneoypoku
o dusuke;

http://interneturok.ru/ - Ypoku mkonbHOM nporpammsl. Buneo,

KOHCIICKTBI, TECTBI, TPEHAKEPHI.



