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1. TMosicHUTEALHAA 3aNMHUCKA

AnantupoBaHHas padoyasi nporpamMMma 1o ¢pusuke 1Js1 00y4aOUIUXCS € 3a4EPKKOI
ncuxudeckoro passutusi (najgee — 3IIP) Ha ypoBHe ocHOBHOro o0mero od0pasoBaHHs
NO/ITOTOBJIEHA HA OCHOBE:

- @enepanabHOIo0 rocy1apcTBEHHOr0 00pPa30BaTEILHOTO CTaHJapTa OCHOBHOT'O OOIIETO
obpazoBanus (ITpukas Munnpocseuieaus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucteperBoM roctunuu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (nanee
— ®1oC 000);

- AnanTUpoBaHHOW OCHOBHOW 00pa3oBaTelNbHON NPOTrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHus OOyYAOIIMXCS C 3aJepKKOW mcuxudeckoro passutusa (gairee — AOOIT OO0
311P);

- Paboueii mporpammbl OCHOBHOro o0miero obOpa3zoBaHus 10 mnpeamery «®Pusnkay;
Konnenuuu npenogaBanus ydeOHoro rmpenmera «@Pus3uka» B 00pa3oBaTEIbHBIX
opranmzaiusax Poccuiickoit denepanuy, peanus3yrolux OCHOBHbIE 00Ie00pa30BaTelIbHbIE
IIPOrpPaMMBbl;

- IlpumepHoil mnporpaMMbl BOCIHUTaHMs, C Y4YETOM paclpeieleHHbIX 10 KiaccaM
NpOBEpsEMBIX TpeOOBaHMN K pe3ylbTaTaM OCBOCHHMA AJAaNTHPOBAHHOM OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHUs 00YYaIONMIUXCS C 3aePIKKOM
NICUXUYECKOTO Pa3BUTHS.

OO0mas xapakrepucTuka yued0Horo npeamera « ®uznka

YueOHsIii peameT «Puzukay SIBJISICTCS CUCTEMOOOpa3yIOIIIM s
€CTECTBEHHOHAYUYHBIX IPEAMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHbl MHPO3JAHUS SIBISIOTCS
OCHOBOH COZIepKaHUsI KypCOB XMMHHU, ONONIOTUH, Teorpaduu u actpoHoMun. dusnka Boopyxaer
00y4aromuxcsi HAy4HbIM METOZOM MO3HAHUS, TO3BOJISIONINM MOIy4aTh 00ObEKTUBHbBIE 3HAHUS 00
OKpY KaroIlleM MUpE.

[IpenmMer MakcuManabHO HampaBieH Ha (OpMHpOBaHME HHTEpeca K MPUPOJAHOMY H
COLMAILHOMY MHpPY, COBEpPIICHCTBOBAHNE MTO3HABATEIBHOM esTeNbHOCTH o0yyatomuxcs ¢ 3[1P
3a CYeT OBJIAJICHUS MBICIUTEIBHBIMU OIEpalus MU CpaBHEHUs, OO0OOIIEeHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHHE, (OPMHPOBAHHE BO3MOXKHOCTEH COBMECTHOU
JESITEIbHOCTH.

W3ydenue Gu3uKu cocoOCTBYET pa3BUTHIO y oOyyaromuxcs ¢ 3I1P npoctpancTBeHHOTO
BOOOpa)keHUs, (PYHKIMOHAIBHONM TIPaMOTHOCTH, YMEHHUS BOCIPUHUMATh W KPUTUYECKU
aHaTM3UPOBaTh MH(GOPMAIIHIO, IPEJCTABICHHYIO B Pa3INMYHbIX (popMax. 3HAYMMOCTh MpeaMeTa
JUISL Pa3BUTHUS JKU3HEHHOM KOMIETEHIMHM OOYyYalolUXCsl 3aKJII0YaeTCsl B YCBOEGHUU OCHOBBI
(¢u3nYecKux 3HAaHUM, HEOOXOOUMBIX JJIsI TMOBCEJHEBHON JKM3HM; HAaBBIKOB 3]I0POBOTO U
0e30macHOTO IS 4YeJIOBEKa M OKpYy)Kalolield ero cpeasl oOpasza >XKu3HU;, (POpMUPOBAHUU
3KOJIOTUYECKOU KYJIbTYPBI.

[Iporpamma oTpaxaer coaepxaHue oOydeHus npeamery «Dusmka» ¢ y4eroM 0coObIX
oOpa3oBaTenbHBIX MOTpeOHOCcTel oOyuatomuxcss ¢ 3IIP. OpnaneHue JMaHHBIM Yy4eOHBIM
MPEAMETOM TIPEJICTABIISIET ONPEICTIECHHYIO TPYAHOCTD it ooyuatomuxcsi ¢ 3[1P. DTo cBsizano ¢
0COOEHHOCTSIMH MBICIIUTENIEHOW JESITETbHOCTH, MEPUOANYECKMMU KOJIeOaHUSIMU BHUMAaHMS,
MajbIM O0BEMOM TMaMATH, HEJOCTATOYHOCTHIO OOLIero 3amaca 3HaHWM, MOHWKEHHBIM
NI03HABaTEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jli1g peoionieHus TpyAHOCTEH B M3ydyeHuu ydeOHoro npeaMera « Pu3nka» Heobxoanma
ajanTtanuig o0beMa M XapakTepa y4yeOHOro MmaTepuaiga K I103HaBaTEIbHBIM BO3MOXKHOCTSM
JAHHOW KaTeropuu OOydYaloIIMXCsl, Y4YeT MX OCOOEHHOCTEH pa3BUTHUS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENEHHOE YCIIOKHEHUE
M3y4aeMoro MaTepuana.



JlaHHas mporpamMma KOHKPETHU3UPYET COACP’KaHHUE IPEAMETHBIX TEM B COOTBETCTBHUU C
TpeOOBaHUAMHU 00pa30BATENBHOIO CTaHIApTa, PEKOMEHAYEMYIO IOCIEJ0BATEIBHOCTD U3yUCHHUS
pa3aenoB (PU3HMKH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH yueOHOTO
mpolecca, BO3PACTHBIX U ICUXOJOTHYECKUX ocoOeHHocTel obywatommxcs ¢ 3[IP Ha ypoBHe
OCHOBHOT'0 0011ero 0o0pa3oBaHusi, ONpeAensieT MUHUMAJIbHBII HAOOp OMBITOB, IEMOHCTPALHA,
MIPOBOAMMBIX YUHUTEJIEM B Kilacce, 1a00paTOPHBIX paboT, BHIMOIHIEMBIX 00YYatOIIUMHUCS.

Metoanyeckoil OCHOBOM Hu3yueHHs Kypca «@Du3HKa» Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs SBISETCS CHUCTEMHO-ACSITEIBHOCTHBIN TOAX0M, 00€CIeunBarONINi JTOCTHKEHUE
JUYHOCTHBIX, METANpeJAMETHBIX M MPEAMETHBIX 00pa3oBaTeNbHBIX PE3yJIbTATOB MOCPEICTBOM
opraHru3ann aKTUBHOM IT03HABaTEIILHOM ACATCIIbHOCTH o6yqafom1/1xcs1, YTO OYCHb BAXXHO IIpH
oOyuenuu aereit ¢ 3IIP, a1 KOTOPBIX XapaKTEPHO CHUKEHHE TI03HABATEIbHOW aKTUBHOCTH.

Lesn u 3aga4mn n3ydyeHust yueOHOro npeamera «Puznkar»

Obwue yenu w3ydeHust ydeOHOro mnpeamera «®Dusmka» TNpenCcTaBlIeHBl B pabodeid
porpaMMe OCHOBHOTO 00111ero o0pa3zoBaHUsl.

OcHOBHOH TeNIbI0 O0YUYEHUS JIeTe ¢ 3aJepKKOW MCHUXUYECKOTO Pa3BUTHS HA TaHHOM
npeaMeTe SBISETCS: TOBBIIICHHE COLMANbHOM ajganTanuu JeTed dYepe3 NpUMEHEHHE
(u3nyecKrx 3HaAHUI Ha MPAaKTHKE.

Hns obywarommxcst ¢ 3I[IP, Tak »e, Kak W IS HOPMATHBHO pPa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaWBAIONIMX OCHOBHYIO 00pa30BaTeNbHYIO MPOrpaMMy, IOMHHHUPYIOIIEEe
3Ha4YeHUE NPUOOPETAIOT TaKue yeu, KakK:

" OCBOCHHME 3HAHUN O METO/ax HAayYHOTO IMO3HAHUS MPUPOABI U (POPMUPOBAHUE HA ITOM
OCHOBE IIPEJCTABICHUN 0 (PU3NYECKON KapTUHE MUDA;

" OBJIAACHUC YMCHUAMU IIPOBOIHTH Ha6J'IIO}ICHI/I$[ IMPUPOIHBIX HBJ'ICHI/IfI, OIIUCBhIBATh U
0000111aTh pe3ysbTaThl HAOIIOICHHUH, UCTIOIBb30BaTh MPOCThIE U3MEPUTENIbHBIE IPUOOPHI
JUIS U3ydeHUs (PU3MYECKUX SIBICHUN; MPEACTABIATh pe3yibTaTbl HAOMIOJEHUN WM
M3MEPEeHUH ¢ MOMOIIbI0 Taliull, TpagUKOB U BBIABIATH HA 3TOM OCHOBE SMIUPUYECKHE
3aBUCUMOCTH, TPUMCHATL IIOJIYUCHHBIC 3HAHHUA IJIA 00BSICHEHHUS pa3HOO6pa3HI>IX
MIPUPOJHBIX SBIEHUH W TPOIECCOB, MPUHIUIOB JEHCTBUS BaXXHEHIINX TEXHUYECKUX
YCTPOICTB, ISl perieHns (pU3nuecKux 3aay;

" pa3BUTHE  TMO3HABATENbHBIX  WHTEPECOB,  HMHTEIUIEKTYaJdbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITEILHOCTH B NPUOOPETEHMHM HOBBIX 3HAHUN, NMPHU PEIICHUU
¢buznyeckux 3a4ad U BBINOJTHEHUHM  OKCIEPUMEHTAIbHBIX  HCCIEAOBAHUUA  C
HCIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHH;

" BOCINUTAaHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHHS 3aKOHOB MPUPOIBI, B
HCO6XOI[I/IMOCTI/I PAa3yMHOI'0 HCIIOJIb30BAHHA )IOCTI/I)KGHI/Iﬁ HAayKHu U TEXHOJIOTUH JJISL
JAbHEUIIIET0 Pa3BUTHUS YENIOBEYECKOro OO0INecTBa, yBaKEHHMS K TBOPLAM HAYKH H
TEXHUKH; OTHOWICHHS K (PU3MKE KaK K AJIEMEHTY 00IIe4eI0BEYECKON KYIbTYPHI;

" JCMOJNBb30BAHUE TMOJYYEHHBIX 3HAHUW M YMEHUH ISl pEUICHUS MPaKTHYEeCKHX 3a/1ad
MMOBCETHEBHON KHM3HU, OOECICUCHHUsT OE30MacHOCTH CBOCH JKM3HH, PaIlMOHAIBHOTO
MIPUPOIONOIB30BAHUS U OXPAHbI OKPY’KAIOIIEH CPeIbl.

JIOCTIDKEHHE ITHX 1IeJIei 00eCTIeYnBaeTCsl PEIICHUEM CIIeNYIOINX 3a0ay.

= 3HakoMcTBO oOydarommuxcsi ¢ 3[IP ¢ mMeromamu uccrienoBaHusi OObEKTOB U SIBICHUI
[IPUPOABL,

" npuoOpeTeHHne 3HAHUW O MEXaHMYECKHX, TEIJIOBBIX, JEKTPOMArHUTHBIX M KBAHTOBBIX
SIBJICHUAX, CI)I/ISI/I‘-IGCKI/IX BCIIMYMHAX, XaPAKTCPUIYIOIIUX O3THU ABJICHUA,

* (QopmupoBaHue yMEHHMH HAOMIOAATh TNPUPOAHBIC SBICHUS U BBHINOJIHATH OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIENOBAaHHUA C HCIIOJIb30BaHHEM
M3MEPUTENbHBIX TPUOOPOB, IIMPOKO MPUMEHSEMBIX B MTPAKTUUECKON KU3HHU;

®  OBJIaACHUEC TAKUMHU IIOHATUAMHU, KAK IMpUPOAHOC ABJICHUC, SOMIIMPUUICCKU YCTaHOBJIeHHBIf/'I
¢dakt, mpobnema, TUNOTE3a, TEOPETUUYECKHI BBIBOJ, PE3yJbTaT AKCHEPUMEHTATbHON
TIPOBEPKH;



" [OHMMaHHE OTJIMYMHA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(pOpMAIMHU, IIEHHOCTU
HAyKU JJIS1 yIOBJIETBOPEHUsI ObITOBBIX, IPOM3BOJCTBEHHBIX U KYJIBTYPHBIX OTpeOHOCTEM
YEJI0BEKa.

OcobennocTu 0T0OOpa K azanTanuu y4eOHOro MaTepuasa no pusmnke

OcHoBolt 00yuenust ooyqaromuxcsi ¢ 3[IP Ha mpeamerax ecTeCTBEHHOHAy4HOT'O ILIMKIIA
SBIISICTCS. Pa3BUTHE Yy HUX OCHOBHBIX MBICIMTENBHBIX OINEpaluil (aHalu3, CUHTE3, CPaBHEHUE,
0000111eHIEe) HAa OCHOBE BBIMOJIHEHHS Pa3BUBAIOIIMX YIPakKHEHUH, (POPMUpPOBaHUE NPUEMOB
YMCTBEHHOW pa0OThI: aHATU3 MCXOJIHBIX NaHHBIX, MJIAHUPOBAHUE MaTepHasa, OCYyIIECTBICHHE
MOJTAITHOTO M MTOTOBOTO CAMOKOHTPOJISI, @ TaK)Ke OCYIIECTBIISICTCS JIMKBHUIAIMS MPOOETIOB B
3HAHUSAX, 3aKpeIUIeHHE W3YYEeHHOI'0 Marepuana, oTpaboTKa alropuTMOB, IOBTOpPEHHE
npoiiieHHoro. bombioe 3HaYeHWe MPUAAETCS YMEHHIO paccKa3aTbh O BBHITIOJHEHHOW padoTe ¢
NPaBUIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIEH TEPMUHOJIOTMU U COOIOACHHUEM JOTMYECKUX
cBs3eil B m3nmaraemoMm wmatepuanie. s oOywarommuxcs 3IIP Ha ypoBHE OCHOBHOTO OOIIEro
00pa3oBaHUs MO-NPEKHEMY SBIAIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIM YPOBEHb DPa3BUTHUSA
OTICNBHBIX TCHUXUYECKAX TMPOIECCOB (BOCIPHATHS, BHUMAHHS, IAMATH, MBIIUICHUS),
CHIDKEHHBII YpOBEHb MHTEJUICKTYaJIbHOTO PA3BUTHUS, HU3KUH YpPOBEHb BBIIIOJHEHUS YUEOHBIX
3alaHui, HU3Kas ycrnemHocTs oOyueHus. [loaTomy mnpu wusyueHun ¢Gu3Mku Tpedyercs
IIeJICHANpaBIEHHOE HWHTEJUIEKTyallbHOe pa3BuTHE oOyuwatomuxcs ¢ 3IIP, oTBeuatromee ux
OCOOEHHOCTSIM M BO3MOXHOCTSAM. YueT ocobeHHocTeil oOyuarommxcs ¢ 3[1P TpeOyer, 4ToObl
IpU U3yYEHUH HOBOT'O MaTepuana 00s3aTelbHO MPOUCXOAMIO MHOTOKPAaTHOE €ro MOBTOPEHHUE;
pacmmpeHHOe pacCMOTPEHHE TEM M BOIMPOCOB, PACKPBIBAIOUIMX CBA3b (DU3WKH C YKH3HBIO,
aKTyaJau3alys NePBUYHOIO JKU3HEHHOT'O OIBITA 00YYarOIUXCS.

VYcBoeHre mporpaMMHOro MaTtepuaina 1o (U3MKe BbI3bIBA€T OOJbIIKE 3aTPYAHEHUS Y
oOyuatomuxcs ¢ 3IIP, mostomy Teopusi m3zyudaercs 0e3 BBIBOJOB CIOXHBIX (opMmys. 3aaayw,
TpeOyIole MPUMEHEHHUS CIOKHBIX MAaTEeMAaTHYECKUX BBIYUCICHHH W (OPMYI, B OCOOCHHOCTH
TaKuX TeM, Kak «MexaHn4yecKoe JBUKEHUE», «ApXuMeoBa cuiay, «MexaHudeckas SHEeprus»,
«DNEKTPUYECKHE SIBICHUS, «DIEKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCA B KJIAcCe C TIOMOIIBIO
yUUTENs.

Ocoboe BHUMaHHE TPU U3YYCHUH Kypca (PU3UKH yIEeNsIeTcsl MOCTAHOBKE M OpTaHU3aluu
HKCHEPUMEHTA, a TaKXKe NMPOBEJACHUIO (IPEUMYIIECTBEHHO Ha Ka)KJOM YPOKE) KpaTKOBPEMEHHBIX
JIeMOHCTpanuii (BO3MOKHO C UCTIOJIB30BAHNEM DJIEKTPOHHOM JeMOHCTpanun). HekoTopsie TeMbl
00513aTeNIbHO JTOJIKHBI BKJIFOYATh ONMOPHBIE JaOOpaTOpHbIE pabOThl, KOTOPHIE Pa3BUBAIOT YMEHHE
NIOJIH30BATHCSl MPOCTEHIIMMU TPUOOpaMHU, aHATM3UPOBATh IOJyYeHHBIE JaHHBIE. B cBs3n ¢
0COOEHHOCTSIMH TIOBEICHUS U JesATesnbHOCTH oOywatomuxes ¢ 3IIP  (pacTopMoKeHHOCTb,
HEOPTaHW30BAHHOCTh) TMPEAYCMOTPEH CTPOKAMIINUKA KOHTPOJb 3a COOJIIOJICHHEM TPaBUII
TEXHUKU 0€30IaCHOCTH NP MPOBEIEHUH Ja00PATOPHBIX M MPAKTUYECKUX PadoT.

Bonbmoe BHUMaHuMe npu u3ydeHuH Qu3uku noapoctkamu ¢ 3[IP obpamaercs Ha
OBJIa/ICHUE MMM NPAaKTUYECKMMU YMEHMSMHU W HaBblKamH. [IpemycmarpuBaercsi yMEHbLICHHE
o0beMa TEOPETUYECKUX CBEJCHUH, BKIIOUEHHE OTICIBHBIX TEM WM LEJbIX pPa3/ieioB B
MaTtepuaigbl A7 O0030pHOT0, O3HAKOMUTENIBHOTO WM  (aKyJbTaTUBHOIO  U3YUYCHMS.
[Ipemmaraercss ymeHbIIeHHE OObEMa MATEeMATHYECKUX BBIYMCICHHNA 3a CUYET YBEIHMUYCHHS
Ka4eCTBEHHOI'O OIMCAHHUS SBJICHUHN U ITPOLIECCOB.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJIUTCS HA PACCMOTPEHHE TeM U BOIPOCOB,
PACKpBIBAIOIIUX CBSA3b (U3MKU C JKU3HBIO, C TEMH SBICHHSIMH, HAOIIONEHUSIMH, KOTOpBIE
XOPOIIIO U3BECTHBI YUEHUKAM M3 UX KU3HEHHOTO OTBITA.

MaxkcuManbHO MCIOJB3YIOTCS MEXIIPEIMETHbIE CBSI3U C TAaKMMM JAUCHUIUIMHAMHU, Kak
reorpadus, xumus, Owonorus, T.K. oOywarommecs ¢ 3I[IP ocoOGeHHO HyXmalOTCI B
IPENOJHECEHUH OJHOI0 M TOro e y4eOHOro marepuaiga B pasjIMYHbIX AacleKTax, B €ro
BapbUPOBAaHUM, B HEOJHOKPATHOM ITOBTOPEHHUM U 3aKpPEIUICHUH TOJYYCHHBIX 3HAHUH U
NpakTH4ecKux ymeHuil. [1o3Bonss paccMaTpuBaTh OJMH U TOT K€ y4eOHBIM MaTepuain ¢ pa3HbIX



TOYCK 3pPCHUA, MCKIPCAMCTHBIC CBA3U CHOCO6CTByIOT Cro JydmieMy OCMBICIICHHUIO, Ooitee
MIPOYHOMY 3aKPCINNICHHUIO MMOJTYYCHHBIX 3HAHWUM U MPAKTUYCCKUX YMeHHﬁ.

Buabr  pesarenbHocTH  oO0yvaromuxces ¢ 3IIP, o0ycioBiieHHBIE  0COOBIMM
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH H oO0eclmeYNBAKIIHE OCMBICICHHOE OCBOCHHE
coJep;kaHuM o0pa3oBaHus Mo npeamery «Pusuka»

TemaTnueckass 1 TEPMHHOJIOTHYECKAS JIEKCUKA 10 Kypey ¢usuku coorBercTByeT AOOIT
000.

Conepxanue BHMIOB JesTeNbHOCTH oOyvaromuxcs ¢ 3IIP Ha ypokax Qu3uku
omnpejensercs UX 0coObiMM o0Opa3zoBaTelbHbIMU  TOTpeOHOCTsIMH. [lomMmumMo  1mIUpOKO
ucnonb3yeMbix B AOOIT OOO obuux i Bcex 00ydyaromuxcsi BUAOB ACATEIbHOCTU CIEIyeT
YCWJINTh BUJBI JESATENBHOCTH, crienuUYHbIe 1JI1 JaHHOW KaTeropuu JAerei, o0ecreurnBaoye
OCMBICJICHHOE OCBOEHHE COJEpKaHHs 0O0pa3oBaHUS MO TNpPEAMETY: YCHJICHHE NpeAMETHO-
MIPaKTUYECKON JEATEIbHOCTH C AKTHUBM3AIMEed CEHCOPHBIX CHUCTEM; OCBOEHHE MaTrepuaia ¢
OMOpPOM HA  QIrOpUTM; «IOLIArOBOCTH» B  H3YYEHMM MaTepualla; HCIOJb30BaHUE
JIOTIOJIHUTEIBHON BU3yaJIbHOIM OMOPHI (CXEMBI, 1a0JIOHBI, ONOPHBIE TaOIUIIbI); PEYEBON OTYET O
npoliecce U pe3ysbTaTe AeATeIbHOCTH; BBIIIOJHEHUE CIIEHUAIbHBIX 3aJJaHHi, 00eCcIIeYnBaOIINX
KOPPEKILIUIO PEryJsiiuu y4yeOHO-NO3HABATEIbHON JESITENbHOCTY M KOHTPOJb COOCTBEHHOI'O
pe3yJipTara.

g oOyuatomuxcst ¢ 3[1P cymiecTBeHHBIM SBJISIIOTCS MPUEMBI pabOTHI € JIEKCHUECKUM
MmatepuajioM mno mpeamery. [IpoBoauTcs crenuanbHass paboTa MO BBEJCHMIO B AKTUBHBIN
cJI0Bapbh 00y4alolUXCsl COOTBETCTBYIOLIEH TEPMHUHONIOIMU. M3yyaemble TEpMHUHBI BBOJSTCS Ha
IOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BHU3yallbHAs MOJJEP)KKA, AITOPUTMbI paboOTHl €
OIIpe/IeIEHUEM, OIIOPHBIE CXEMBbI JJISl aKTyallu3alliui TEPMUHOJIOTHUH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTesibHBIMU MOTpeOHOCTAMHU oOyuatomuxcst ¢ 3I1P, npu
IUTAHUPOBAHUM PabOThl yUEHUKA HA YPOKE ClieAyeT NPUIEPKUBATHCS CIEIYIOIINX MOMEHTOB!

1. Ilpu ompoce HeoOXOAMMO: JaBaTh ajlrOPUTM OTBETA; pa3pelarbh MO0JIb30BATHCS
IUIAHOM, COCTaBJIEHHBIM NpU TMOJTOTOBKE JOMAIIHEro 3a/JaHus; JaBaTh OOJbIIE BpPEMEHU
TOTOBUTBCS K OTBETY Yy JOCKH; pa3pelaTh JeNaTh NpPEABAapUTEIbHBIE 3aIMCH, IOJb30BaThCS
HarJIsJHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXKHOCTH 3a/laBaTh OOYYAIOIIUMCSI HABOJAIIME U YTOYHSIOIIUE BOIPOCHI,
KOTOpBIE TOMOT'YT UM MOCJIEI0BATEIbHO U3JI0KUTh MaTepHall.

3. Cucremaruueckn MpOBEPATH YCBOEHHE MaTepuajga IO TeMaM YpOKOB, M
CBOEBPEMEHHOT'0 0OHApYKEHUs TPOOEITIOB B IPOIIEIIIEM MaTepuare.

4. B mpomecce M3y4deHHs HOBOTO MaTepuaja BHUMAaHUE YYEHUKOB oOpalnaercss Ha
HamOosiee CIIOKHBIE pa3leNbl M3ydaemod TeMbl. HeoOxomumo wdamie oOparmarbes K HUM C
BOINPOCAaMH, BBIICHSIOIIMMH ITOHMMaHUe y4eOHOro marepuaia, CTUMYJHPOBATh BOIPOCH! IpHU
3aTpy/IHEHUSX B YCBOCHHH HOBOI'O MaTepHaa.

Mecto yueOHOro npegmera «®@u3uka» B yueOHOM IUIaHe

B coorBercTBUM ¢ DenepasbHbIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOTO 00111er0 00pa3oBanus yueOHbIil mpeaMeT « PU3nKa» BXOAUT B MPEAMETHYIO 00JIacTh
«EcrecTBeHHBIC HAyKM» W SIBISICTCS 00s3aTelnbHBIM il m3ydeHws. CojaepkaHue y4eOHOTO
npeamera «@Du3uka», MpelacTaBiIeHHOe B paboueil mporpamme, cootBercTByer @I'OC OOO,
OCHOBHOH 00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO 00mIero oOpa3oBaHUs, aJalTHPOBAHHOU
OCHOBHOI1 00pa3oBaTeNbHOIl MporpaMMe OCHOBHOIO 00IIero oOpa3oBaHMsl OOydYarOIIUXCS C
3a/ICPKKON IICUXUYECKOTO PA3BUTHS.



COAEPXAHUE YUEBHOI'O ITPEAMETA «®U31KA»

7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAIOLIEr0o MUpa

®duznka— HayKka o npupoje. SBnenus npupoabl. Ousndeckue sIBICHUS: MEXaHUUYECKHE,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Oduznyeckue BeNUYUHBL. V3MepeHue (u3ndecKkux BeNWYUH. MexayHapogHas chcTeMa
€ IMHMUII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3YYAIOT IPUPOAY.

[Ipenmer u MeToabl GUBKKH.

Jemoncmpayuu’
1. MexaHI/IquKHe, TCIIJIOBBIC, BHGKTPI/ILICCKI/Ie, MAarHuTHBIC, CBETOBBIC ABJICHUS.
2. dusuyeckue OpubOPHl M HPOLEAypa HPAMBIX H3MEPEHHH aHAJIOrOBBIM U

1M (pPOBBIM IPUOOPOM.
3. OnpeneneHue NOrpelHOCTH AKCIIEPUMEHTA.
@Dponmansusle 1a6OpamopHle pabomsl unU 31eKMPOHHASA OEMOHCMPAUUAL.
1.0npenenenue LeHbl ACICHUS U3MEPUTEIBHOTO NMPHOOpa (UCHOJb3Ys TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenue pa3MepoB MajbIX TEIl.

Pa3pnen 2. [lepBoHayanbHbIe CBeACHUS 0 CTPOCHHH BellleCTBa

CrtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX pazmepwvl. JIBUKEHUE YACTHI] BEIIECTBA.
CBsi3b CKOpPOCTH JABHMIKEHHUS YaCTUI[ C TemrmepaTypoil. bpoyHoBckoe nBmxkeHue, auddysus.
Bzaumooeticmeue wacmuy eewyecmea: npumsdicenue u OmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMpOEHUe 2a308, dHcuoKkocmel U meepovix
(kpucmannuueckux) men. Bzaumocesnsv medncoy ceolicmeamu 8ewjecme 6 pasHvblX aA2pe2amHblx
COCMOSHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoeHuem. OcobeHHocmu azpe2amusbix COCMOAHUL
600bl.

Jemoncmpayuu’

1. Hab6mronenne 6poyHOBCKOTO TBUXKEHUS.

2. Ha6monenue nuddysum.

@ponmanvusle 1adopamopHvle paGomovt U ONbINbL

1. OrieHKa qraMeTpa aToMa METOIOM PSIIIOB (C MCIONIb30BaHHeM (dororpaduii).
2. OMnBITHI 10 HAOTIOICHUIO TEILUIOBOTO PACIIIUPEHISI Ta30B.

3.0mbITH IO OOHAPYKEHUIO AEHCTBHS CHUJI MOJIEKYJISIPHOTO MPUTSIKCHUS (2/1eKMPOHHAA
oemoncmpayus).

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHeE Te

Mexanudeckoe aBuwxkeHue. PaBHOMepHOe M HepaBHOMEpHOe JABMkeHue. CKOpOCTb.
Cpennsis CKOPOCTh IPU HEPABHOMEPHOM JIBI)KCHHUH. Pacu€r myTu U BpeMeHU ABUKCHUSI.

SIBnenue uHepuuu. B3auMopeiicTBue Ten Kak MPUYMHA U3MEHEHUS! CKOPOCTH JABMKCHUS
Ten. Macca kak Mepa HHEpTHOCTH Tejia. [ImoTHocTh BemecTBa. CBsI3b INIOTHOCTHU € KOJIMYECTBOM
MOJIEKYJI B eUHUIIE 00bEMa BelecTBa.

Cuna kak XapakTepucTuka B3aumoneuctBusi Ten. Cuna ympyroctd u 3akoH ['yka.
N3mepenue cuibpl ¢ MOMONIBIO JUHAMOMETpA. SIBIeHUE TAroTeHuss U cuia Tskectd. Cuna
Tsokectd Ha Apyrux mianerax (MC). Bec tena. HeBecomocTs. CrioxeHue Cuil, HarpaBJIE€HHBIX
no ofgHoul mpsmoi. PaBHoneicTByromas cui. Cuna TpeHus. TpeHHE CKOJBbKEHHS U TPEHUe
nokost. Tpenue Bripupoae u texuuke (MC).

! Bee JlemoncTpanuu u JJaGopaTopHble paboThI, IPEICTABIEHHBIE B COIEPKAHUHY, JOTYCKAETCs (MOKHO)
MIPOBOANTb, UCITOJB3YS HH(POPMAIIMOHHBIE M 3JIEKTPOHHBIE TEXHOJIOTHH (1] pOoBbIe 00pa3oBaTeNbHbIE PECYPCHI).
2 351ech u masee MPUBONTCS PACIIMPEHHBIH MEPEYEHb IA00PATOPHBIX PAbOT U ONBITOB, W3 KOTOPOTO YUHTEIb
JieTaeT BHIOOP IO CBOEMY YCMOTPEHHIO.



Jemoncmpayuu’

Habmroienre MeEXaHHIECKOTO JBYDKEHHUS Tea.

H3mMepeHne CKOPOCTH MPSIMOJIMHEHHOTO IBUXKCHUS.
HaOmronenue siBleHUsI HHEPIIUHN.

HabmroieHne u3MeHEeHUs] CKOPOCTH MTPH B3aUMOJICHCTBHUHU Tell.
CpaBHeHME Mace MO B3aUMOJICCTBUIO TEN.

6. CroXeHue CHJl, HalPaBJICHHBIX 110 OJJHOM MPSIMOH.

7. JleMOHCTpaIis CHJIBI YIIPYTOCTH Ha pa3IMYHBIX MaTepHaiax.
@Dponmanvhsie nabopamopnvle padomvr’ u onvimol®

Nk W=

1. N3mepenune maccel Tena Ha pblYakKHbIX BECaX.

2. N3mepenue o0bpEMa Tena.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. I'panynpoBanue npyXuHbI 1 U3MEPEHHUE CUJI JUHAMOMETPOM.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb pacTsbKeHus (JedopMaliin) npy>KUHbI
OT IIPUJIO’KEHHOM CHJIBL.

6. OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHSI OT Beca

TCJIa U XapaKTCpa COMPUKACAOIINXCA HOBCpXHOCTCfI.

Pa3pnen 4. /laBiieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB

HNaBnenue. CnocoObl yMEHBIIEHMsT M YBEJIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTbH JaBlIE€HHs raza oT 00bEMa, Temreparypsl. [lepenaua napneHust TBEPABIMU TEIaMH,
KUAKOCTAMU U razamu. 3akoH [lackans. [IHeBMaTHyeckue MamMHbBL. 3aBUCHUMOCTH JaBIICHUS
XKHUIKOCTH 0T IiyOunsl. CooOmiaroniuecs cocyapbl. [ MapaBaruecKue MEXaHU3Mbl.

Atmocdepa 3emin u armochepHoe aBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYILIHOM
obonouku 3emnu. OnbiT Toppuyemnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
aTMoc(epHOro JaBiIeHHS OT BBICOTHI HaJX YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JleiicTBHEe KMIKOCTM M Ta3a Ha MOrPYyKEHHOE B HHUX Telo. BpITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3nyxomnnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATypBbl.

2. [lepenaya naBneHus: KUJIKOCTHIO U Ta30M.

3. CooOmarommuecs Cocybl.

4. I'mppaBnnueckwii npecc.

S. [IposiBnenue aelicTBrs aTMOC(EPHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAJTKMBAIOIICH CHJIBI OT 00BhEMa MOTPYKEHHOW YaCTH Tela H
IUIOTHOCTH KHIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BHITCCHEHHOM HKUJIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABaHUE WM TMOTPYXKEHUE Tell B 3aBUCUMOCTH OT

COOTHOIIICHUS TUIOTHOCTEH TeJa U KUIKOCTH.
@ponmanvusle 1a60pamopHvle padGomsl u ONbIMb

1. OmnpeneneHye BHITAIKUBAIONIEH CHUIIbI, AEHCTBYIOLIEH Ha TEIO, MOTPYXKEHHOE B
AKHUIKOCTb.
2. OnbIThI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD BbITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIECH

Ha TCJIO B XHMAKOCTH, OT 00BEMa HOFPY)KéHHOﬁ B XUIKOCTh 4YaCTH TCJIa U OT IINIOTHOCTHU
KHUIKOCTHU.

Paznen 5. PaGora nu MomHOCTh. JHEprus

Mexanundeckas padora. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [lIpaeuno pasHosecus
puiuaza. Ilpumenenue npasuna pagnosecus pvluaza K O10KY. «3010moe npaguiioy Mexanuku.
KIIJ] mpocThix MexaHu3MoB. IIpocTbie MEXaHNU3MBI B OBITY U TEXHHUKE.



Mexannueckass 3Heprus. Kunmemuueckas u nomenyuanvHas dsuepeus. llpespawenue
00H020 8U0A MeXAHUYeCKOU IHepauu 8 Opy20u. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

2. N3mepenne KI1/] HakTOHHOM MIIOCKOCTH (271€KMPOHHAA 0eMOHCMPAUUs).

3. N3yuenne 3akoHa COXpAaHEHHUS MEXAHWYECKOW DHEPruu  (2J1eKmpOHHAA
demoncmpayus).

@Dponmanvusle 1adOpamopHvie padomsvl U ONbIMbL
1. HccnenoBanue yciioBruid paBHOBECHS pblyara.

8 KJIACC

Pa3nen 6. TenioBble ABJI€HUS

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPHH CTPOEHHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyd. OmNbITbl, NOATBEPKIAIOLIIME OCHOBHBIE MOJIOKEHUS
MOJICKYJISPHO-KUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUMN BemecTBa. Kpucrannndeckue
u amopdueie Tena. OOBSCHEHHE CBOMCTB Ta3oB, XHAKOCTEH W TBEPABIX TEI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMayuBaHWE M KaNWJUIPHBIE SIBIICHUSA.
TermoBoe pacliMpeHue U CokaTue.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEILIOBOTO ABUKEHUS YaCTHII.

Baytpennss sueprusi. CriocoObl M3MEHEHHS] BHYTPEHHEH JHEPruu: Tervionepenada u
coBeplieHre padboTel. Bupl Teronepenadn: TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KomuyecTBo TemnoTel. YjelbHas TEIIOEMKOCTh BelIeCTBA. 1e€mIo00OMEH M TEIIOBOE
paBHOBecHe. Y paBHEHHE TEIIOBOro OanaHca.

[InaBneHue u OTBEpI€BaHUE KPUCTAUNIMUYECKUX BEIIECTB. Y IeJbHAS TEIUIOTA IJIABJICHHUS.
[TapoobpazoBanue u konaeHcauus. Mcnapenne (MC). Kunenwe. VYienbHas Temiaora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPATyphl KHUIEHUS OT aTMOC(HEpPHOTO JaBJICHUSI.
BnaxnocTs BO3ayXa.

DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Mpunnuner pabotel TemnoBbix apuratenei. KIIJ[ TemmoBoro nBuratens. TerioBbie
JIBUTATENH | 3alIUTa OKpyxatomiei cpeast (MC).

3aK0H COXpaHEeHHsI U MPEBPALIEHHUS SHEPTUU B TEIUIOBBIX mporeccax (MC).

Hemoncmpayuu

1. Habmronenne 6poyHOBCKOTO IBHXKEHUSI.

2. HaGmronenue nuddysum.

3. Habmronenue siBjaeHi cMadiBaHUs M KaMWUTSIPHBIX SBICHUI.

4. HabGmronenue TenioBoro pacumpeHus Te.

5. N3menenue naBneHWs rasa MOpH H3MEHEHMHM oOOBEMAa W HArpeBaHUU WIHU
OXJIKJCHUH.

6. [IpaBuna u3mepeHus: TemMmnepaTyphl.

7. Buns! Tenonepenaum.

8. OxmnaxaeHre Ipy COBepUICHUH PabOTHI.

9. HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHIIAMH.

10. CpaBHEHME TETIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11.  HaGmroneHue KumeHusl.

12. HaOnrogeHue MoCTOSHCTBA TEMIEPATYPhI MIPH IIABJICHHUH.

13.  Mogenu TEmIOBBIX ABUTaTENEH.

®@ponmanvusle 1a60pamopHvle padomsl u ONbIMb

1. OnpITbl 10 OOHApYXEHUIO JEHCTBUS CHUJI  MOJIEKYJSIPHOTO  NPUTSHKEHUS

(21eKmpoHHasA 0emoHCmpayus).
2. OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.



3. OnbITH IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX

TeNl.

4. OnpeneneHue KoaudecTBa TEIUIOTHI P CMELIMBAaHUM  BOJABI  pa3HOU
TEMIIEPATYPHI.

5. OnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHHS BO3AyXa OT ero o0béma u
Harp€BaHUWs UJIN OXJIAXKICHU.

6. HabGmiogenne  M3MeHEHUs BHYTpEHHEW OHEpPrud Telna B pe3yibTare
Teruionepeayu U paboThl BHEIIHUX CHIL.

7. HccnenoBanue siBIE€HUS TEMJI0OOOMEHA MpPU CMEIIMBAHUHM XOJIOJHOW M ropsuent
BOJBI.

8. HccnenoBanue npouecca ucnapeHusl.

9. OrnpenerieHne OTHOCUTEIIPHON BIIAYKHOCTH BO3/yXa.

Paznen 7. DiaexkTpuyeckue 1 MArHUTHbIE SIBJIECHUSA

Onekxmpuszayus men. JIpa pona 31EKTpUUYECKUX 3apsioB. B3aumonencTeue 3apsKeHHbIX
TeN.

DnexTpuueckoe nomue. [lpunyun cynepnozuyuu 21eKmpuyeckux noet (Ha KauecmeenHom
ypogHe).

Hocumenu snexmpuueckux 3aps008. Dnemenmapuuiil snekmpudeckuii 3apso. CmpoeHue
amoma. [IpOBOTHUKY U TUINEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsija.

OnexTpuueckuil TOK. Ycnosus cywecmeoganus snekmpuyeckoco moka. VICTOYHUKN
IOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
Dnexmpuyeckuti MoK 8 HCUOKOCMAX U 2A3aX.

PabGota M MOIIHOCTB 3NEKTPUUYECKOTO TOKa. 3axown [owoyna—/lenya. Onekmpuueckue
yenu u nompebumenu 31eKmMpuueckou SHepeuu 6 Ovimy. DnexTpuueckas uenb. Cuna Toka.
Onexrpuueckoe HanpsbkeHue. ComnpoTHuBIIEHHWE MPOBOAHMKA. YoenvHoe conpomuenenue
seujecmea. 3akoHn Oma st ydactka uenu. [locnenoBarenbHoe W mapajuielibHOE COEIUHEHUE
IPOBOJHUKOB. Kopomkoe 3amvikaHue.

[TocTrossHHBIE MarHuThl. B3auMopnelcTBUE IOCTOSHHBIX MAarHuToB. Macnumuoe noie.
Maenumnoe none 3emau u e2o 3HaueHue 0as dHcushu Ha 3emne. Onvim Opcmeda. Macnumnoe
none 21ekmpuyeckoco moxa. Ilpumenenue snekmpomazHumod 6 mexHuxe. [leticmaue
MA2HUMHO20 NOJISL HA NPOBOOHUK C MOKOM. OINeKmpoosuzcamens HNOCMOAHHO20 MOKA.
Hcnonvsosanue snexkmpoosuzcamereli 8 mexHU4eCKux yCmpoucmeax u Ha mpaicnopme.

Onvimvl  Dapaodes. Aenenue onekmpomacnumuoun  unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi nonyuenus 21eKmpudeckoli SHepeuy. IIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHUMU.

Jemoncmpayuu

1. DneKTpu3aus Tel.

2. JIBa poja NEeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
3. Y CTpoUCTBO U JEHUCTBHE IEKTPOCKOIIA.

4. DIEeKTpOCTaTUUECKask MHIYKLHUA.

5. 3aKOH COXpaHEHMsI FIEKTPUUECKUX 3apsJI0B.

6. [TpoBOIHMKY U TUAIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.
8. HcTouHnKH MOCTOSIHHOTO TOKA.

9. JIefiCTBHS DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

11. I"a3oBbIi1 pa3ps.

12.  V3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13.  H3MmepeHue 31eKTPUUYECKOTO HAMPSHKEHUS BOJIBbTMETPOM.
14. PeoctaT 1 Mara3uH COnpoOTUBJICHUMN.

15. BzaumoenicTBre MOCTOSHHBIX MArHUTOB.



16. MogaenupoBaHue HEBO3MOKHOCTH Pa3JIEIEHUs M10JIFOCOB MAarHUTA.

17.  MopaenupoBaHHe MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

18.  OmbIT Dpcrena.

19. MarauTHoO€ 1oJie ToKa. DIEKTPOMArHUT.

20.  JlelicTBME€ MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

21. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

22.  HccnenoBanue sBICHHS JIEKTPOMArHUTHON MHYKIIHU.

23. OmnbrTer @apages.

24.  3aBHCHMOCTb  HAaNpaBJIeHUs HHAYKIMOHHOTO TOKa OT  YCJIOBHUH  €ro
BO3HUKHOBEHHUSI.

25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

@Dponmanvusle 1a60pamopHvle padomul u ONbLIMbL

1. OnbITBl 1O HAOJMIOJCHMUIO  OJJEKTPU3ALMM  Tel  MHAYKUMEH U T1pHU
CONPUKOCHOBEHHUHU.

2. HccnenoBanue neiicTBUs 3IEKTPUIECKOTO MO Ha IPOBOJAHUKU U TUDIIEKTPUKH.

3. COopka 31eKTpUYECKOM LIeTH U U3MEPEHHE CUIIBI TOKA B €€ pa3InYHbIX yyacTKax.

4. W3mepeHune HampspKeHUs Ha Pa3iIMuHbIX Y4aCTKaX IEKTPHUUECKON LEeTH.

5. H3Mepenne cuibl TOKa U €ro peryjupoBaHUE PEOCTATOM.

6. W3mepeHne conpoTUBICHHMS MPOBOJHUKA MPH IOMOIIM ammepMmerpa u
BOJIbTMETpA.

7. Onvimol, O0emoHcmpupylowue 3a8UCUMOCIb  INEKMPUYECKO20 CONPOMUBTEHUS]
NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuad.

8. IIposepka npasuna ciodxicenuss HanpsACeHUL NPU NOC1e008aAMENTbHOM COCOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 015 cunvl moxka npu naApaiieIbHOM COeOUHEHUU Pe3UCTOPO8.

10.  Ompenenenue pabOTHI ITEKTPUIECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.

11.  Omnpenenenne MOLHOCTHU IEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JIaMIIOYKY, OT
HanpspKeHUs Ha Hell.

13.  HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MAarHUTOB.

14.  VM3ydeHue MarHMTHOIO MOJS TOCTOSHHBIX MAarHUTOB MpPHU UX OOBEIUHEHUHU U
pa3JeNeHnH.

15.  HccnenoBanue neicTBUS 3JEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

16.  OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbl B3aUMOJEHCTBUS KaTYLIKU C
TOKOM U MarHuTa OT CHJIBI TOKA U HAMPABIICHUS TOKA B KaTYIIKE.

17.  HU3zyuenue Oeiicmsus MacHumHo20 NOs HA NPOBOOHUK C MOKOM.

18. N3mepenne KI1/] anekTpoaBuraTenbHON yCTaHOBKH.
9 KJIACC

Paszpnen 8. Mexanudeckue siBJICHUSA

Mexannueckoe aBmxeHne. MartepuanpHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTD
MEXaHUYEeCKOTO JBIWKEHHsA. PaBHOMEpHOe mpsMONMHENHOE JBMKEeHHE. HepaBHOMepHOe
NpsMOJIMHENHOEe aBMKeHHe. CpenHsss M MIHOBEHHAs CKOpPOCTb Tejla INpPU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHoe mpsiMoiuHelHoe aBwkeHHe. CBoOOIHOE mMaJeHHE.
Onpitel ["anunes.

JIuneliHas u yrioBas cKOpocTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepBb1it 3axoH HerotoHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IIpunimn
CYNEPHO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHsI CKOJIBKEHHMSI, CUJIa TPECHHS
IIOKOsI, IPYTUE BUJIbI TPEHMUSI.



Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOTO MaJCHUS.
JBuxenne muaner Bokpyr Comnma (MC). IlepBas kocmudeckasi ckopocTb. HeBecomocTh u
Heperpys3KHu.

PaBHOBecue martepuanbHONW TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
Teja C 3aKPEIJIEHHOM OChIO BpallleHus. MOMeEHT cuibl. LIeHTp TsaxecTH.

Nmnynbe Tena. M3menenue umirynbca. MIMmysabc cuibl. 3aKOH COXpaHEHUS MMITYJIbCa.
PeaxtuBnoe neuwxenue (MC).

Mexannueckas pabora U MOImIHOCTh. Pabota cun TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabotbl. IloTeHuManbHas SHEprus Tejia, MOAHATOrO HaJ TOBEPXHOCTHIO 3E€MIIH.
[ToreHumanpHas 3Heprus ckarod npyxuHbel. Knaernueckas sHeprus. TeopemMa 0 KHHETHYECKOU
9HEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu

1. HabniogeHne MexaHMYecKOro JABMKEHHsI Tejla OTHOCUTENIBHO Ppa3HBIX Tell
OTCU€Ta.

2. CpaBHeHHEe mTyTell M TpaeKTOpUH MABIKEHHs OJHOTO M TOTO K€ Tela
OTHOCHTEIIFHO Pa3HbBIX TENl OTCYETA.

3. W3mepeHne CKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHSL.

4. HccrnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO JABIKEHHSL.

5. HabmioneHne nBrxeHus Tena Mo OKPYKHOCTH.

6. HabmioneHne MeXaHWYeCKHX SIBICHHH, MPOUCXOISMIIMX B CHCTEME OTCYETa
«Tenexkay» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCUTEJIHO KaOMHETa (PU3UKU.

7. 3aBHCHUMOCTB YCKOPEHHUSI TeJIa OT MAacChl Tela U IEHCTBYIONICH Ha HETO CHJIBL.

8. HabmroneHne paBeHCTBa CUII IPU B3aUMOJCHCTBUY TEJI.

9. W3meneHwne Beca Tena mpyu yCKOPEHHOM JBMKECHUH.

10.  Ilepenaua umirynbca Mpu B3aMMOAECHCTBUH TEJl.

11.  Ilpeobpa3zoBaHusi 3HEPrUH MIPH B3aUMOJICHCTBUU TEJL.

12.  CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOCHCTBUU.

13.  CoxpaHeHHe UMITyJIbCA IPU A0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

14.  HaOmoneHue peakTUBHOIO IBUKEHHUS.

15.  CoxpaHeHHE MEXaHHUUYECKON SHEPTUU ITPU CBOOOTHOM MaJICHHUH.

16.  CoxpaHeHuE MEXaHWYECKOM SHEPruM IpH JABIKEHUM Tejla TOj JeicTBueM
NPY>KUHBL.

®Dponmanvuvle 1adopamopHvle padomol U ONbLIMbL

1. Omnpenenenne cpemHe CKOPOCTH CKOJBKEHUSI OpyCKa MITH JBIKEHHS IIApUKa I10
HAKJIOHHOH IJIOCKOCTH.

2. Omnpenenenne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM IBIKEHUH MO HAKIOHHON
IUIOCKOCTH.

3. HccrnenoBanne 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAaJbHOTO
JIaBJICHUSL.

4. Omnpenenenne k03 punmeHTa TpeHUs CKOIBKEHHUS.

5. Omnpenenenue )xECTKOCTU MPYKUHBI.

6. Omnpenenenne pabOTBI CWIIBI TPEHUS TPU PABHOMEPHOM [BWKCHHU TeJa II0
TOPU30HTAILHONW OBEPXHOCTH.

7. Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOABEME TPy3a CHUCIOIB30BAHHUEM
HETOABHYKHOIO U MOJIBUKHOTO OJIOKOB.

8. N3yuenue 3akoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexannyeckue KoJe0aHUs M BOJIHBI

KonebatenpHoe nBmxeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHMIA: TIEPHOJI, 4acTOTa,
amrutyna. Mamemamuueckuti u npyxcunHolti maamuuku. IlIpespawenue sHepeuu npu
KoJlebamenbHoM O8UNCEHU.

3aryxatonme Konebanus. BeinykaeHHsie konebanus. Pesonanc.



Mexannyeckrue BONHBI. CBOWCTBA MEXaHWUYECKHX BOJH. [IpodoibHble U nonepeumvie
80/IHbL. J{TUHA 8ONIHBL U CKOPOCMb €€ pacnpocmparenusi. Mexanuueckue 60Hbl 6 meépoom meie,
ceticmuyeckue 60uvl (MC).

3ByK. I pomkocms 38yKka u eblcoma mona. Ompadicenue 38yka. Mngpazeyk u yiempassyx.

Jemoncmpayuu

1. Habmonenue xonebanuii Te noj 1eHCTBUEM CHIIbI TSXKECTH UCUIIbI YIIPYTOCTH.

2. Habmonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGmronenre BEIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

4. Pacnpoctpanenue npoJoabHBIX U MONEPEYHBIX BOJIH.

5. Habmroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

@ponmanvusvle 1adopamopHvle padbomsvl U ONbLINbL

1. OmnpezneneHue 4acTOTHI U MEPHOAA KoeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. Onpenenenne dYacToThl U Mepuojna KoseOaHUl MPYKUHHOTO  MasTHHUKA
(21eKmponHas demoncmpayus).

3. UccnenoBanue 3aBUCMMOCTH IE€pUOJa M YacTOThl CBOOOAHBIX KoseOaHUIl
HUTSHOTO MasiTHUKA OT €r0 JJIUHBI.

4. HccnenoBanue 3aBUCMMOCTH Tepuoja KoseOaHUI MPYKUHHOTO MasTHHUKA OT
MAacchl I'py3a (31eKmpOHHAA 0eEMOHCMPAYU).

5. [IpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHUM Tpy3a, MOJABEIHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IEpHOJa KojeOaHUN MPYyKUHHOIO
MasiTHUKA OT Macchl Ipy3a 1 *KECTKOCTH MPYKHUHBI.

7. N3mepeHne yckopeHust CBOOOAHOTO NAJCHUS (371eKMPOHHAA 0eMOHCIMPALUA).

Paznen 10. DinekTpoMarHuTHoOe 1M0JIe M 3JIEKTPOMATrHUTHbIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (Colicmea 31eKmpoMacHUmmbx
eonn. Illxana snekmpomacnumuvix 6oan. Hcnonvzosanue 1eKMPOMASHUMHBIX GOIH Ol
COMOBOIL CB8A3U.

DnexkTpomMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoxHoBBIE CBOMCTBA CBETA.

@ponmanvhsie nabopamopuvie’ pabomsl u OnviMbl

1. W3ydyeHne CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOHMIBLHOTO
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tenedoHa.
2. W3yueHue sBICHUN 3JEKTPOMArHUTON MHIYKIHUU.

Paznen 11. CBeToBEBIE IBJICHHSA

JlyueBas moznenb cBeta. Vctounuku cBeta. [Ipsamonunetinoe pacnpocmpanenue ceema.
3ammenusa Conanya u Jlyner. Otpaxenue cBera. [1nockoe 3eprano. 3akon ompasicenus ceema.

[Ipenomiienne cBeTta. 3aKOH mpenomiieHUsi cBeTa. [lonnoe eHympennee ompadicenue
ceema. Hlcnonvzoganue noiHo20 6HympenHe20 OmpadiceHus 8 ONMU4ecKux cemosooax.

JIlunza. Xox mydeit B nmH3e. Onmuueckas cucmema gomoannapama, MUKpocKkona u
meneckona (MC). [na3 kax onmuueckas cucmema. bauzopykocms u danvHozoprocme.

Pasznooicenue b6enoco ceéema 6 cnekmp. Onvimvl Hotomona. Cnodxcenue cnekmpanbHulX
46emos.

Jemoncmpayuu

1. [IpsimonuHeiiHOe pacipocTpaHEeHUE CBETa.

2 OtpaxkeHue cBera.

3. [Tony4yenue n3o0paxkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4 [Ipenomienue ceera.



5. OnTruyeckuii CBETOBO/I.

6. Xoa ayueil B cobuparoiiei JuH3e.

7. Xop JIydeil B paccenBarolel JIMH3E.

8. [Tonyuenue n300pakeHH ¢ TOMOIIBIO JTHH3.

0. [MpuHnmn neiicTBus goroanmapata, MUKPOCKOTIA U TEIECKOIIA.

10. Monens riasa.

1. Paznoxxenue 6enoro cBeTa B CIIEKT.

12. [Toyuenune 6eoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

@ponmanvrvle 1a00pamopHvle padomul u ONbIMbL

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)K€HUSI CBETOBOT'O JIy4a OT yIJla MaJeHus.

2. N3yyenne xapakTepuCTHK U300pakeHUS MIPeIMeTa B TUIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTH yrjla MPEIOMJIEHHMS CBETOBOrO Jyda OT yria
NaJCHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tonyuenne n300pakeHHI C TOMOIIBI0 COOMPAOIICH JTUH3HI.

5. Omnpenenenue (HOKYCHOTO PacCTOSIHUSA U ONTHYECKOM CHUJIBI COOMpAIOIIel JTMH3bI
(271eKmpoHHasA 0emoHcmpayus).

6. OMnBITHI IO Pa3NI0KEHUIO OEJIOT0 CBETA B CIIEKTP (271€KMPOHHAA OEMOHCMPAUU).

7. OmnBITH 0 BOCTIPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOIEHUH Yepe3 IIBETOBBIE
(GuIbTpPHI.

Pa3nen 12. KBaHTOBBIE SIBJEHHSA

Onwvimul Pezepghopoa v TutanetapHas Mojiennb atomMa. Mogens aroma bopa. Hcenyckanue u
noenowenue ceema amomom. Keanmeoi.

PannoaktuBHOCTh. Anbgha-, bema- u eamma-uznyyenus. CTpOCHHE aTOMHOTO sipa.
Hyxnonnas moodenv amomunozo sopa. Hzomonwl. Paouoaxmusnvie npesepawjenus. Ilepuoo
noypacnada amomHuix soep.

SnepHbie peakuuu. 3aKOHBI COXpaHEHHs 3apsAIOBOIO M MaccoBOro 4ucen. Peaxyuu
cunmesa u oenenus s0ep. Mcmounuku snepeuu Connya u 36¢30 (MC).

SnepHas sHepreTHKa. /lericmeus paouoaKkmueHvlX U3NLYYEeHUll HA JHCUBble Op2aHU3Mbl
(MC).

emoncmpayuu

1. CrieKTphl U3ITy4€HUs U MOTJIOIIEHHUS.

2. CrieKTphl pa3auYHbIX Ia30B.

3. CrnexTp Bomopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOIINX U3TYUEHHI.

6. Perucrpanus u3nydeHus: IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

@ponmanvrsle 1a00pamopHvle padomul u ONbLIMbL

1. HccnenoBanue TpekoB: U3MEPEHHE SHEPTUM YACTHULBI 10 TOPMO3HOMY MyTH (110
dotorpadusm) (3.1ekmpoHHas demMoHcmpayus).

2. N3mepeHne paanoakTUBHOTO OHA (2/1eKMPOHHAA 0EMOHCHMPAUU).

IHoBTOPUTEJIHbHO-0000 1IN MOYJIb

[ToBTOPUTENIEHO-0000IAOIINK ~ MOIYJb MPEAHA3HAYCH I CHCTEMAaTU3allud M|
0000111eHIS TPEIMETHOTO COACPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3yUYECHUU
BCEro Kypca (pU3HKH.

[Ipy wu3ydeHMM MJAHHOTO MOJIYJS pEATM3yHTCS W CHCTEMAaTU3UPYIOTCS  BUIBI
NESATETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JIOCTHIXKEHHUE TMPEAMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHHs, (HOpMHUpYeTCS eCTECTBEHHO-HAyuyHas
FpaMOTHOCTI)I OCBOCHUC H&y‘-IHI:IX MCETOAOB MHCCJIICOOBAHUA SIBJICHI/II;'I HpI/IpOI[bI U TEXHUKHU,
OBJIaJICHUE YMEHUSIMU OOBSICHATH (UINYECKUE SBJICHMS, MPUMEHsSl TMOJTy4YCHHbIE 3HAHUS,
pemaTL 3aJa4y, B TOM 4YHUCJIC KAQYCCTBCHHBIC U 3KCHepI/IM€HTaJII>HI)I€.



[IpyHUIUIIHAIBHO JEATEIBHOCTHBIM XapakTep [JaHHOIO pas3jellia pealn3yercs 3a CYET
TOTO, YTO y4YaIllMecs BBITOIHSIIOT 33/1aHUsI, B KOTOPBIX UM IIPEAJIaraeTCs:
" Ha OCHOBE IIOJIyYEHHBIX 3HAHUHM pACMO3HABaTh M HAYYHO OOBACHATH (PU3NYECKHE
SIBJICHUS B OKPY’KaOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
® JCIOJIB30BaThb 110, PYKOBOJACTBOM II€AAarora Hay4dHbIE METOABl MCCIIEOBAHUs
(bu3nYecKuX SBJICHUM, B TOM YUCIE 7S IPOBEPKU TMIIOTE3 U MOJYyUYEHUS! TEOPETHUIECKUX
BBIBOJIOB;
® OOBSICHATH C ONOPOM Ha JUIAKTUYECKUI Marepuall mocie oOCYXIEHHUs C Meaarorom
Hay4yHbIE OCHOBBI HauOojee BaXXKHBIX JIOCTUKEHHH COBPEMEHHBIX TEXHOJOTH,
HaIrpuMep, MPAaKTUYECKOr0 MCIOJb30BaHUS PA3NIMYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE
3aKOHA IPEBPALLECHUS U COXPAHEHHs] BCEX U3BECTHBIX BUI0B DHEPIUHU.
Kaxnmas w3 TeM J[aHHOTO pasfena BKIOYAET SKCIEPUMEHTAIBHOE HCCIEA0BAHUE
00o01aroero xapakTepa Ha yCMOTpeHHe Iejarora U npu ero nomomu. Pasnen 3aBepiiaercs
MPOBEACHUEM JUATHOCTUYECKON M OIIEHOYHOU pabOoThI 32 KypC OCHOBHOM IITKOJIBI.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O ITPEAMETA «®U3MKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B nenom pesynbratel ocBoeHust oOydatormmmucs ¢ 3I1P yuebnoro npenmera «®Dusuka»
JIOJDKHBI COBIAJATh C pe3ylbTaTaMu IMpUMEpHOH paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHusl.

Haubosnee 3HaUUMBIMU SIBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMSI K O0YyUEHUIO U LieJIEHANPaBIEeHHON T03HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKAa HA OCMBICIIEHHE JIMYHOTO OMNbITa, HaOMIOAeHUM 3a (uU3NYeCKUMHU
JKCIEPUMEHTAMY;

YCTQHOBKA HAa OCMBICIIEHUE Pe3yJIbTaTOB HAOIIOACHUH 32 IPUPOJHBIMU U TEXHOI'€HHBIMU
SIBIICHHSIMH C TIO3UIUH (PU3MUYECKUX 3aKOHOB;

CIOCOOHOCTh OLIEHUBATH MIPOUCXOAIINE U3MEHEHUS U UX MOCIEICTBHS; GOpPMYINPOBaTh
¥ OLICHUBATH PUCKU, POPMHUPOBATH OIIBIT;

MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYHO JeSTeIbHOCTh (Ipu
COBMECTHOM BBITIOJTHEHUH JIAOOPATOPHBIX MPAKTHYECKUX padoT);



YMEHHUE pa3ianyaTh yueOHbIE CUTYalluH, B KOTOPBIX yuaruiics ¢ 3[1P moxer aelicTBoBaTh
CaMOCTOSITENIbHO, U CUTYyalluH, TJie CJEIyeT BOCIOJIb30BAaThbCA CIpPaBOYHOM HHpOpManmend u
JPYTMMH BCIIOMOTaTENIbHBIMU CPEACTBAMY;

CIIOCOOHOCTh TMPUHUMATh pEHIeHHE B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
HOJYYEHHBIX B X0JIe 00y4eHHUs! (PU3NUECKUX 3HAHUHN B aKTyalIbHYIO CUTYAIHIO;

CIOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOM KHM3HM IpaBWia JUYHOW O€30MaCHOCTH Ha
OCHOBE IMOHUMaHUs (PU3MUECKUX SBICHUN U 3HAHUS 3aKOHOB (PU3UKH;

yMEHHE KPUTUYECKU OLIEHHWBAThH IMOJIYUEHHYIO OT cobeceqHrKa MH(POPMAIMIO, COOTHOCS
ee CO 3HaHHuEeM (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTH TepeiaTh CBOU COOOpaKeHHUs, YMO3AKIIOUEHHsI TaK, YTOOBI ObITh MOHITHIM
JPYTUM YEJIO0BEKOM;

aJIeKBATHOCTD MOBEJICHHS 00YYArOIIErocsl C TOYKH 3pEHUsI OMACHOCTU WA 0€30MacCHOCTH
JUIs1 ce0sl WK JIJIS1 OKPYKAIOIIUX;

yBa)X€HHE K TPYJly U pe3yJibTaTaM TPYyIOBOM NESTEIbHOCTH;

yriIyOJieHHe MPEeACTaBICHUI O IETOCTHONW KapTHHE MHpa Ha OCHOBE NMPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbBIX 3HAHUN U MPAKTHYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIbTATbBI

Osnadenue ynugepcaipHolMu yUeOHbIMU NOZHAGAMETbHBIMU OCUICHBUAMU:

BBISIBIIATH TIPUYMHBI U CIICICTBUS MIPOCTHIX (PH3UUECKUX SBICHUN;

ornpenenaTh (U3NYECKUe MOHATHS, CO3/1aBaTh OOOOILICHMS, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIS KilacCU(UKALINU,
UCIIOJIb3Ys CIIPAaBOYHYIO MH(POPMALIMIO U OIUPASICh HAa AJITOPUTM YyUeOHBIX JIEHCTBUA;

YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3HM, CTPOUTH JIOTHUECKOE pPACCYyKIEHUE,
YMO3aKIIlOYeHue (MHAYKTUBHOE, JEAYKTUBHOE, IO aHaJOTHMM) U JIeNaTh BBIBOABI IO
PYKOBOJICTBOM I€JArora;

UCKaTh MM OTOMpaTh HWHGPOPMALMIO WIM JaHHblE M3 MCTOYHHUKOB C YYETOM
IpeUI0KEHHON yueOHO! 3a/1aul U 3aJJaHHBIX KPUTEPHEB.

co3/laBaTh, NMPUMEHATh M NMPEOOpPa30BbIBATH 3HAKW M CHUMBOJBI, MOAETH M CXEMbI JJIS
pelreHus y9eOHbBIX U TI03HABATENbHBIX 3a/1a4;

C TIOMOIIBIO [IEarora WM CaMOCTOSATENIBHO MPOBOAUTE OMbBIT, HECIOXKHBIN SKCIIEPUMEHT
110 YCTAHOBJICHUIO OCOOCHHOCTEH (PU3MIeCcKOro 00heKTa WIH SBIICHUS;

npeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUAA B APYroi (TabIuUIy B TEKCT U 1Ip.);

YCTaHABJIMBATh B3aWMOCBS3b (PM3UYECKUX SIBIEHUI U MPOILIECCOB, UCHOJB3YS ANTOPUTM
y4eOHBIX 1eHCTBUH.

Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU 0eUCMEUAMU:

OCO3HAHHO HCIOJb30BATh PEUYEBHIE CPEJCTBA B COOTBETCTBHUM C 3aJaueii KOMMYHUKALUU
JUISL BBIPAYKEHUSI CBOMX MBICIIEH U MOTPEeOHOCTEN /1J1s TNIAHUPOBAHUS CBOEH J1€ATENbHOCTH;

OpPraHU30BBIBaTh Yy4e€OHOE B3aMMOJAEHCTBHE B Tpymne (ONpenesaTh OoOlIue ey,
pacnpenensTh pojau, 10roBapuBaThes Apyr ¢ APYroM M T.1.).

LIEJICHANPABICHHO HCIOJb30BaTh HHGOPMALMOHHO-KOMMYHUKATUBHBIE TEXHOJOTHH,
HEOOXOIMMBIE JIJIsl peIIeHHs YIeOHBIX U MPAKTHUECKUX (PU3NIECKHX 3a/1a4;

OpPraHU30BbIBAaTh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO AEATENBHOCTb C YUUTEIEM U
CBEPCTHUKAMH B TIpOLIECCE 3aHATUI (HU3HKOM.

Osnaodenue ynugepcaibHolMu YUeOHBIMU PESYIAMUCHBIMU OCUCEUAMU:

MOHMMATh LIEJM €CTECTBEHHOHAYYHOTO OOyYeHUs, CTaBUTh M (OPMYJIHPOBATH JJsi ceOs
HOBBIE 33J1auX B yueOe U [03HaBaTeIbHON e TeIbHOCTH;

oOHapyxuBaTh W (popMylIupoBaTh Y4eOHYIO MpOOJIeMy, ONpeneisTh LeNb Yy4eOHOH
NesITeIbHOCTH;

CaMOCTOSITEJIbHO WJIM C IOMOIIBIO YUYHUTENs IUIAHUPOBATh IyTH JOCTHKEHHS LEeled B
(u3NYEeCKUX SKCIIEPUMEHTaX, B TOM YMCJE albTepPHATHUBHBIC, OCO3ZHAHHO BbIOMpaTh Hambosee
s heKTHBHBIC CTIOCOOBI pelIeHHs YIeOHBIX U MTO3HABATEIBHBIX 3a/1a4;



COOTHOCUTh CBOM IPAKTUYECKHE JEHUCTBUS C IUIAHUPYEMBIMU peE3yJibTaTamH,
OCYIIECTBIISATh KOHTPOJIb CBOCH JICSITEIIBHOCTH B MPOIECCE JOCTIKECHUSI pe3yJibTaTa, OMpeIesaTh
CrocoObl ICUCTBUN B paMKaX MPEIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyallueH;

MPABIWIBHOCTh BBHITIOJTHEHHSI JKCIEPUMEHTAIbHONW y4eOHOW 3adaud, COOCTBEHHBIC
BO3MOJKHOCTH €€ PeIICHNS;

BJIaJIEHUE OCHOBAMU CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSITHUS PEIICHUA U OCYIIECTBICHUS
OCO3HAaHHOTO BhIOOpa B yUe€OHOMN U MO3HABATEIbHON e TEIbHOCTH;

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUM U MpeJiaraTh IJIaH €€ U3MEHEHNUS,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPU PEIICHUHN YU4eOHOM 3a1a4u;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

NPEJMETHBIE PE3YJIBTATbBI

TpeGoBanuss K TIpeAMETHHIM Ppe3yJbTaTaM OCBOEHUSI Y4YeOHOro mpeaMeTa
«Du3nkay», pacnpeaegeHHble 0 roamM 00y4eHust

PesynbraTel o TogaM (HOpMYIHPYIOTCS MO MPHHIUITY T00aBICHHUS HOBBIX PE3yJIbTATOB
OT roja K rofay (pe3yiapTaTbl OUYEPETHOrO rojila IO YMOIYaHHWIO BKIIOYAIOT DPE3yJIbTaThl
HOPEbITYIINX JIET).

7 KJIIACC
[IpenMeTHbIie pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpakaTh cPOPMHUPOBAHHOCTD Y
00y4aromuxcs yMEHHUM:

OpPUEHTUPOBATHCS B MOHATHSIX U ONEPUPOBATh MU Ha 0a30BOM YPOBHE: (PU3UUYECKUE U
XUMUYECKHUE SIBIICHUS;, HAOIIOJEHNEe, DSKCIEPUMEHT, MOJENb, THUIOTE3a; CIUHUIIBI
(u3nuecKux BENMYWH; aTOM, MOJIEKyJa, arperaTHble COCTOSHHUS BemiecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE); MEXAHMYECKOE JIBIKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEMHOE), TpaeKTopus, paBHOAEWCTByIomas cui, aedopmamus (ympyras,
IUIACTUYECKas), HEBECOMOCTh, COOOIAIONINECS COCY[bl, C ONMOPOM Ha NUJAKTUYECKUI
MaTepuan

paznuuath siBieHus (Auddy3us; TETIoBOe JBMKEHUE YaCTUIl BEIIECTBA; PAaBHOMEPHOE
JBUKCHHE, HEPaBHOMEPHOE IBW)KCHHE; WHEPIIMS;, B3aUMOJICHCTBUE TEN; pasHOgecue
MBEPObLIX mell ¢ 3aKPeniIéHHOU 0Cblo 8pawyeHus; epeaada AaBleHus TBEPAbIMU TEJIaMU,
KUAKOCTAMU U Ta3amH; aTtMochepHOe [aBlieHHE; TIUIaBaHUWE Tel; MPEeBpaIlICHUS
MEXaHUYECKON SHEPTUH) MOOMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX  JaHHOE (U3NYECKOE SBIEHUE, TMOCJE IPEeABAPUTEIBHOTO
00CyXICHUS C TIeAaroroM;

pacro3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3UUECKHUX SBICHHUI B OKpY)KAIOIIEM MUDE, B
TOM 4YHuClie (U3NUECKUE SIBICHUS B TPHUPOJE: MPUMEPHI JBIKCHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KHBOW M HEXHBOW TpPUPOJE; NEUCTBUE CUIIBI TPEHUS B MPHUPOAE U
TEXHHUKE; BIUSHUEC aTMOC(EpHOro MaBJCHUS Ha >KMBOW OPraHU3M; IUIaBaHUE PbIO;
pplYard B TeJl€ 4YeNOBEKa; MPU STOM NEPEBOAUTHh MPAKTHUECKYIO 3a7ady B Y4YeOHYIO,
BBIJICTISITh  CYIICCTBCHHBIC CBOWCTBA/IPU3HAKK (PU3NYCCKUX SIBIICHUH C TIOMOIIBIO
neaarora;

OTHCHIBAaTh M3yYCHHBIC CBOMCTBA Tel U (PU3WUYECKUE SIBJIICHUSI, UCTONB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI
CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, BEC Teja, CUjla TPEeHUs, JaBjieHue (TBEPAOTo
Tena, JKUAKOCTHU, ra3a), BBITAJIKUBAIOIIAS CUJla, MEXaHUYecKasi paboTa, MOIIHOCTb, IJICHYO
CWJIBI, MOMEHT CHJIBI, KOO (MUITUEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUECKAS U
MOTEHIMATbHAsI SHEPTHUs) C OMOPOI Ha CXEMy; MPHU ONUCAHUU PACKPHIBATh PU3NUECKUI
CMBICJI UCIIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYCHHS U €AUHUIBI (PU3NUECKUX BEJIHYUH,
Haxooumv Gopmynvl, cea3vlearOwue OAHHYIO GUUYECKYIO BelUYUHY C  OpYeUMU



BeUYUHAMY, CMPOUMb 2PADUKU UZVUEHHBIX 3ABUCUMOCTMEN (QU3UYECKUX BeIUYUH C
ONOpPO HA TUIAKTUYECKUN MaTepHan;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NUECKUE SIBICHUS U MPOLIECCHI, UCIIONB3Ysl MpaBUiIa
CIIOKEHUs Cu (BIOJb OJTHOM TIpsiMoi), 3akon Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasunio pagHosecus pviuaza (010Ka), «3010moe npasuio» Mexanuki, 3aKOH COXpaHEHHS
MEXaHUYECKON »HHEpruM; MpU ITOM [aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3anuceleams €20 MamemamuyecKoe Gulpadxicenue nood pPYKOBOOCMEOM nedazoza ¢
00cydHcOeHuem niana pabomol,

OOBSICHATH (PU3UYECKUE SIBICHUS, MIPOLIECChl U CBOWCTBA TEJ, BTOM YHCIIE U BKOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa: MpH IMOMOIIM IEeAAarora BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 |—2 JIOTMUECKUX ILAroB ¢
ornopoit Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3MUECKUX 3aKOHA WUIIU
3aKOHOMEPHOCTH;

pemaTh THUIOBBIE pacdyE€THBIE 3aJadyd B laelicTBME C  ONOPOM Ha  alITrOpPHUTM,
npeaBapUTeNbHO Pa300paHHbBII COBMECTHO € MEIaroroM, UCIOIb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3UYECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/layll 3alHChIBaTh
KpaTKoe YCJIOBME, MOJCTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJIBI U HPOBOIUTH
pacuéThl, HAXOIUTh CIPABOYHBIE IAHHbIE, HEOOXOIUMBIE JIsl pELICHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYEHHOM (pU3NUecKol BEIUYHHBI,

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOILIU (PU3NYECKUX METOJI0B
10CJI€ MIPEBAPUTENILHOTO 00CYKICHHUS C IIeJarorom; rpy MOMOIIY Ne1arora B ONUCaHUH
UCCIJIEIOBaHMS BBIJCNIATH IPOBEPSEMOE MPEANONIOKEeHHE (TUIIOTe3y), C ONOpod Ha
JUIAKTUYECKUA MaTepuan pa3inyaTb M HHTEPIPETUPOBATh IOIYYEHHBIM pe3ynbTar,
HaXOJMThb IOCJIE 0OCYXIECHUS C MEJaroroM OIMOKM B XOJIE OIbITa, JIeJaTh BBIBObBI 110
€ro pe3yJbTaTaM;

YMETbh HaXOJUTh C UCIOJIb30BaHHEM LHU(POBBIX 00Pa30BATEIbHBIX PECYPCOB OMBITHI 110
HaOII0IeHUI0 (U3NYECKUX SIBICHUM MM (QU3MUECKUX CBOMCTB Tes: (HOpMyIUpOBaTh
IpOBEpsiEMbIE MPEATNONIOKEHNSI, COOMpPATh YCTAHOBKY H3IPENTIOKEHHOTO 000PYI0BaHUS
C ONOpPOH Ha cXeMy, 3alUChIBaTh XOJ ONbITa U (OPMYJIHUPOBaTH BBIBOJBI IO
PYKOBOACTBOM II€/1Arora;

BBITOJIHATH NPSMBIE U3MEPEHHUsI PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEPaTypbl C HCIIOJIb30BAaHHEM aHAJOTOBBIX M HU(POBBIX NMPHOOPOB C OMOpOW Ha
QITOPUTM; 3allUChIBaTh TIOKa3aHUs HNpPUOOPOB CY4Y&€TOM 3aJaHHOW abCONIOTHOM
IIOTPELIHOCTH U3MEPEHU;

MPOBOJAUTH COBMECTHO C TEAAroroM HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (hU3HUYECKOM
BEJIMYMHBI OT JPYrol CHUCIIOJIb30BAHUEM IMPSIMBIX H3MEpPEHUH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBHKYIIETOCS Tela OT BPEMEHHU JBUKEHUS TEJA; CUIbI MPEHUs CKOTbIHCEHUS
om eeca mena, Kawecmea 00pabOmMKu nogepxHocmel menl U He3A8UCUMOCMU CUTbL
mpeHus om niowaou CONPUKOCHOBEHUsL MeJl; CUTbL YAPY20CU OM YOIUHEHUS. NPYHCUHDL,
BLIMANKUBAIOWEU CUTbI OM 00bEMA NOSPYHCEHHOU yacmu mena U Om HIOMHOCMU
HCUOKOCMU, €€ He3aBUCUMOCU OMm NIOMHOCMU meld, Om 21yOuHvl, Ha KOMOPYIO
NOSPYIHCEHO Mo, YCI08Ull NIABAHUS mel, YCI08UL PABHO8eCUs pbluacd U O0K08); TION
PYKOBOJCTBOM T€Aarora y4yacTBOBaThb B IIJIAHUPOBAHUM Y4YeOHOTO HCCIEIOBaHUSA,
coOuparh YCTaHOBKY U BBINOJHATh W3MEPEHUs, CIEAys MPEAIOKEHHOMY IUIaHy,
(uKcUpOBaTh PE3yNbTAThl MOMYYCHHOH 3aBUCHMOCTH (PU3UYECKHX BEJIMYHMH B BUIE
NPEeUIO’KEHHBIX TaOJHII U TPa(UKOB, 1€1aTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeI0OBAHHUS;
COOTHOCUTh KOCBEHHBIE HW3MEpeHHUs (U3MUECKUX BENUYHMH (IJIOTHOCTh BeHIECTBA
KUIKOCTH W TBEPAOrO TeEla, CWIA TPEHUsA CKOJIBKEHHMS; JAaBICHUE BO31yXa;
BBITAJIKUBAIOIIAS CUJIa, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUJIKOCTh TeJI0; KOAPDUITUEHT
IIOJIE3HOTO JEHCTBUS IMPOCTHIX MEXAHU3MOB), CIELYs NPEUIOKEHHON MHCTPYKLUUU; MIPU
BBIMIOJTHEHUH W3MEPEHUI MOJ PYKOBOJCTBOM MeAarora coOMparh SKCIEPUMEHTATIbHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAYEHUE UICKOMOU BEJINYUHBL;



coOioaTh TMpaBWwiIa TEXHUKH Oe30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
000py10BaHUEM I0CIIE MPEABAPUTEIBHOTO 00CYKICHHS C TIEJaroroM;

COIOCTABJIATh TMPUHIMIIEI JCUCTBUS HPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, IWHAMOMETpP, COOOIIAIOIINECS COCYJbl, OapoMeTp, pblyar, MOJBHXKHBIM U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh C OMOPOM Ha AMJAKTHUECKUI MaTepua;
XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YYEHHBIX TPUOOPOB UTEXHUUECKUX YCTPONCTB
10CJI€ MPEIBAPUTEILHOTO 00CYXIEHHS C MEAaroroM ¢ OMOpOi Ha MX OMHUCAHUS (B TOM
yyclie: MOALIMIHUKY, YCTPOWCTBO BOJONPOBOJA, THIPABIMYECKUN IpPecc, MaHOMETP,
BBICOTOMED, NOPIIHEBOW HACOC, APEOMETD), UCIIONIb3YS 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJIEHUI 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI U 3AKOHOMEPHOCTH;

OPUBOAUTH TpUMEpPhl / HaxoAWTh UWHPOPMALMIO O TpUMepax MPaKTHYECKOTO
WCIIOJIb30BaHUs (PU3MYECKMX 3HAHMM B TIOBCEIHEBHON JKM3HU M1 oOecreyeHus
0e30macHOCTH Tpu oOpalleHMH C [OpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUS 370POBbs M COOIOICHNS HOPM 3KOJIOTHYECKOTO MOBEAEHHUS B OKPY KaIoLIei
cpene;

OCYIIECTBJISATh C MOMOILBIO Tiefarora 0T0Op UCTOYHUKOB MH(pOpMauu B ceTu MHTepHET
BCOOTBETCTBUU C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCSA 3HAHUU U
NyTEM CPaBHEHUS PA3IUYHBIX UCTOYHHMKOB BBLIEIATh MH(OPMALINIO, KOTOpas SBISETCS
OPOTUBOPEUYMBOM MM MOXKET ObITh HEIOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU Y4E€OHBIX 33/JaHUN HAYYHO-IOIMYJISPHYIO JIUTEpaTypy
(u3nYecKoro copep)kaHusi, ClpaBOvYHbIe MaTepHUallbl, pecypchl cetu MHTepHeT; Bi1aaeTh
npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHusl HH(OpMaLMM U3  OJHOMN
3HAKOBOMW CUCTEMBI B IpYTYIO;

co3/1aBaTh IO/ PYKOBOJCTBOM Iejarora ¢ OOCYKIAEHHUEM IIIaHa pPabOThl KpaTKHe
NUCbMEHHBIE M YCTHBIE COOOINEHUS HAa OCHOBE 2—3 HCTOYHHUKOB HH(MOpMaIu
(u3MYecKoro cojepKaHus, B TOM 4YHCIIE MYOJWYHO [enaTh KpaTKHE COOOLICHUS
ope3yibTaTax IPOEKTOB MM Y4eOHBIX HCCIIEJOBAaHUI; MpPH STOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHHHBIA anmapaT Kypca (QU3HMKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALNEH;

IpU BBIMOJIHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBaHUI IMOJ PYKOBOJACTBOM I€Jarora
pacrpenenaTs 0053aHHOCTH B TpyMNIle B COOTBETCTBMM C IOCTABJICHHBIMH 3aJadyaMH,
CJIEIUTH 32 BBIMIOJHEHUEM IJIaHa IeWCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JEATEIIBHOCTh TPYMIbI; BBICTPAUBATh KOMMYHHUKATHBHOE B3aUMOJEHCTBUE, YUHUTBIBAs
MHEHHE OKPY’KaIOLIUX.

8 KJIACC
[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPa)¥aTh CPOPMHUPOBAHHOCTH Y
00y4aromuxcs yMEHU:
OPUCHTUPOBAThCSI B TMOHATUSX W ONEPUPOBAaTh MMU Ha 0a30BOM YpOBHE: Macca H
pa3Mepsl MOJICKYJ, TEIUIOBOE JBIDKEHHE aTOMOB M MOJICKYJI, arperaTHbIC COCTOSHUS
BEIICCTBA, KPUCTAJUIMYECKUE M aMOp(HbIC Tella, HACHIIIECHHBIM U HEHACBIIICHHBIN Iap,
BIIQXKHOCTDH B03z[yxa; TeMnepaTypa, BHYTpeHHHH 3H€pFI/I$[, TCHJIOBOI>'I JABUT'AaTCJIb,
9JIEMEHTAPHBIA  DJIGKTPUYCCKUI  3apsiji, JJIEKTPUYECKOE I0JIe, MPOBOAHHKH U
)II/IE)J'IGKTPI/IKI/I, HOCTOﬂHHLIﬁ BJICKTpI/I‘-ICCKI/If/'I TOK, MAarHuTHOE€ II0JIC,
pa3inyarh SIBICHHUS TOCJIE TPEABAPUTEIBLHOTO OOCYXKICHHS C TEIarorom (TerioBOe
pacmmmpeHue/ckarue, — TeIUlonepenada,  TEIUIOBOE  pPaBHOBECHE, CMaYHBaHUeE,
KalWUIApHbIC  SIBJICHUS, HCIApEeHHEe, KOHJCHCAIMsA, IUIABJIICHUE, KPUCTAIUIM3AIUSI
(oTBepneBaHue),  KWUIEHHE,  TerUionepenada  (TEIJIOMPOBOAHOCTb,  KOHBEKIIUS,
U3JTYYCHHUE); DJICKTPU3AIUS Tell, B3aUMOJICHCTBHE 3aps0OB, JICHCTBUS AJICKTPHUECKOTO
TOKa, KOpOTKOG 3aMbIKaHHCEC, B3aI/IMOILeI\/JICTBI/Ie MAarHuToB, HeﬁCTBHG MArdvTHOTO I10JId
HANPOBOJHUK C TOKOM, 3JICKTPOMArHWTHAsE WHIYKIIHS) 110 OIMMCAHUIO WX XapaKTEPHBIX
CBOI>'ICTB 1 Ha OCHOBCE OIIBITOB, IICMOHCTpI/Ip}IIOIHI/IX JTAHHOC (1)I/I3I/I‘-ICCKOC SIBJICHUC,



pacro3HaBaTh C INOMOIIBIO TEJarora MpPOSBICHUE H3YyYEHHBIX (U3UYECKUX SBICHUH
BOKpY’KalolIeM MHpe, B TOM 4ucie (U3NuecKue sSBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE M KalWUISPHBIE SIBICHUS B NPUPOAE, KPUCTAJUIBI B HPUPOAE, M3IIyueHHE
ConHia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TymMaHa, HHes,
CHera; JSJIeKTpUYECKHE SIBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipeil( MOJII0COB, POJIb MATHUTHOIO MOJS I KU3HHU Ha 3eMIle,
HOJISIPHOE CUSTHHUE; NIPU ATOM MEPEBOJUTh MPAKTUYECKYIO 3a7jauy B yueOHYIO, BBLICTATh
CYILLIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SBIICHUM;

OTKCHIBATH IO/ PYKOBOJICTBOM IeAarora ¢ 0oOCYXKIEHHEM IJaHa paboThl M3y4YEHHBIE
CBOICTBa TeN U pU3NYECKUE SBJICHUS, UCTOIb3Ys (PU3MUECKHE BEIMYHHBI (TeMIepaTypa,
BHYTPEHHSSl DJHEPIUs, KOJWYECTBO TEIUIOTHI, YyJeiIbHAas TEIUIOEMKOCTh BEIECTBA,
yJeIbHas TEIJIoTa IUIABJICHUS, YJelbHas TEIUIoTa MapooOpa3oBaHus, yJelbHas TEIoTa
CrOpaHusl TOIUIMBA, KOI((UIMEHT TMOJIE3HOTO JCWCTBUS  TEIUIOBOW  MAIIMHBI,
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3/yXa, 3JEKTPUUYECKUN 3apsll, CUJIa TOKA, SJIEKTPUUECKOE
HanpsHKeHUe, CONPOTUBIICHUE MTPOBOIHUKA, YEIbHOE COPOTUBIIEHUE BEILlECTBa, paboTa
Y MOIIIHOCTH JIEKTPUYECKOT0 TOKA); MIPHU OMHMCAHUU MPABUIBHO TPAKTOBATh C MOMOIIBIO
nenarora (U3MYECKUH CMBICI HCHOJb3YEMBIX BEJIMYMH, OOO3HAUYEHUS M EJUHULIBI
(u3MYeCKUX BEJIMYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JAPYTUMHM BEIUYMHAMH, CTPOUTHh TIpaUKM M3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEINYNH;

OTpeNeNIATh MOCJIE IPEeIBAapPUTENBHOTO OOCYXJIEHHs C IIearoroM CBOMCTBa Tel,
¢u3nueckue SIBIEHUS U MPOLECCHI, HCIOIb3Ys OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHMYECKOW TEOpUU CTPOEHHUs BEILIECTBA, NPHUHIMII CYNEpHO3UIMU Tojeld (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3aps/ia, 3akoH OMa Juisl yyacTKa LeMH, 3aKOH
Ibicoyna—/lenya, 3aKOH COXpaHEHUS DHHEPrMM; IPU ITOM HAXOAMUTH CJIOBECHYIO
(hOopMyJIMPOBKY 3aKOHa U €ro MaTeMaTUYeCKOE BBbIPaKEHHE C ONOpoil Ha HU(pPOBbIE
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCUTH IOJI KOHTPOJIEM Iefarora (pu3M4eckue Mpolecchl U CBOWCTBA TEl, B TOM
YHCJIE UB KOHTEKCTE CUTYallUl NMPAKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, MPU MOMOIIU
neaarora BBIABIATh NPUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JOTMYECKUX ILIAroB C OMOpoil Ha 1—2 H3ydeHHBIX CBOMCTBAa (U3MUECKUX SBJICHUH,
(u3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewiaTb THUIIOBBIE pacy€THble 3adauyd B 1—2 JAeHCTBUS C ONOPOM Ha alropuTM,
npeaBapuTENFHO Pa300paHHBII COBMECTHO C TIEIarOTOM, UCTIONB3YS 3aKOHBI M (POPMYIIBL,
CBsi3bIBaroIMe (PU3MYECKHE BEIMYMHBL: HA OCHOBE aHajIKM3a yCJIOBUS 3a/1a4M 3alHChIBATh
KpaTKoe YCJIOBHE, BBISBIIATh HEJOCTAaTOK MAHHBIX JUISI PEIISHHs 3aJadd, BBIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIs €€ pelleHus, IPOBOIUTh PACUEThl U CPAaBHUBATD
NOJYYCHHOE 3HaYeHHE (PU3UIECKOM BETMUNHBI C N3BECTHBIMHU JIaHHBIMU;

UMETb MPEJCTaBICHHUE O MPOobIeMax, KOTOPhIE MOYKHO PELIMTh MPU HOMOIIY (PU3NUECKUX
METOJIOB TOCJE MPEABAPUTEIBLHOTO OOCYXKIEHMSI C IMEJaroroM; MCIOJb3ysl ONUCAHUE
UCCIICIOBaHMS, BBIJCIATh IPOBEPSIEMOE MPEINONI0KEHUE, OLIEHUBATh MPAaBUIBHOCTD
HOpsiJIKa IPOBECHUS UCCIEA0BaHuUs, 1€TIaTh BbIBObL;

YMETb HaXOJUTh C MCIIOJb30BaHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 110
HaOMrOIeHUI0 (PU3MUYECKUX SIBICHUH WM (PHU3HMUECKUX CBOWCTB TeN (KaNWJUISPHBIC
SIBJICHUSI, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0bEMa, TeMIeparypbl; CKOPOCTH
nporecca OCTBIBaHUSI/HAT PEBAHUS npu U3JTy4YEHUHU oT 1BETa
U3JTy4arolIei/moraonaoneii TOBepXHOCTH; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI
KUAKOCTH U IUIomaaAu €€ TIOBEPXHOCTH; DJJEKTpHU3alMs TeJl U B3aUMOJEHCTBUE
UIEKTPUUYECKUX 3apsAJOB; B3aUMOJECHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3allMs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHWTOB; JEHCTBUS MAarHUTHOTO IOJI HAa MPOBOJHUK
CTOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUIATENs MOCTOSHHOI'O TOKA):
(dbopMynHpoBaTh  TpPOBEpSEMBIE  MPEANOIOKEHUS, CcOOMpaTb  yCTaHOBKY U3



NPEUIOKEHHOTO 000py/Z0BaHMs C OMOpPOM Ha CXeMy; ONHCHIBaTh XOJ OIbITa H
(hopMynHupoBaTh BHIBOABI O] pyKOBOJICTBOM I€/1arora;

UMETH NPEJCTABICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa,
CWJIBI TOKa, HaIpsDKEHHS C HCIIOJIb30BAHMEM aHAJOrOBBIX NPUOOPOB M JIaTYMKOB
(¢u3MYecKUX BEIMYMH; NPU MOMOIIM IeJarora CpaBHUBATh PE3yJIbTAaThl MU3MEPEHHUN C
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH COBMECTHO C TEJAaroroM HMCCII€OBAaHHE 3aBUCUMOCTH OJHOW (PH3MUECKOM
BEJIMYMHBI OT JpPYrod CHUCIHOJb30BAaHUEM TPSIMBIX HM3MEPEHUH  (3aBHCHUMOCTH
CONpPOTHUBIIEHUSI TNPOBOJHUKA OT €ro MJIMHBI, IUIOMAAN IONEPEYHOr0 CEYEHUs U
YAETBHOTO COINPOTUBJIEHHUS BELIeCTBa MPOBOJHUKA; CHJIBI TOKa, MJIYIIEro Yepe3
IPOBOJHUK, OT HANpsDHKEHUS Ha IPOBOJHUKE; HCCIIEIOBAHUE IOCIEI0BATEIILHOTO U
NapajjieIbHOT0 COEIMHEHUN MPOBOAHHUKOB): IUIAHUPOBATH HCCIEIOBAaHUE, COOMpaTh
YCTAaHOBKY M  BBINOJHATH M3MEPEHMs] IO PYKOBOJACTBOM IIEAarora, Cienys
MIPEIJIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh PE3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH B BUJE
TabauI U rpaKoB, AeIaTh BHIBOJIBI 110 pe3yJIbTaTaM MCCIIEOBAHUS MOCIE 00CYKIACHUS
C TMe/1aroroM;

COOTHOCHTh KOCBEHHBIE H3MEpeHUs (PU3MUYECKUX BEJIWYMH (yAETIbHAs TEIIOEMKOCTb
BELIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pabd0Ta M MOILIHOCTh 3JEKTPUUECKOTO TOKA): C
NOMOIIBI0  [efarora IUIAHUPOBAaTh M3MEpPEHHs, COOUpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJI€ys IPEAJI0KEHHON NHCTPYKLIUU, U BBIYUCIIATH 3HAYEHUE BEJINYMHBIL;
coOioaTh MpaBWwiIa TEXHUKH Oe30MacHOCTH TNpu  pabore ¢ J1a0OpaTOpHBIM
000py10BaHKEM TIOCIIE MPEABAPUTEIBHOIO 00CYKIEHUS C I1EJaroroM;

COIIOCTABJATh C IOMOIIBIO MeJarora NPUHIMNbBI JACHCTBUS H3YYEHHBIX HPUOOPOB
UTEXHUYECKUX YCTPOUCTB C OMOPON Ha UX OMMCAaHUA (B TOM YMCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOHHA, aMIIEPMETP, BOJBTMETP, CUETUUK IJIEKTPHUUECKOM
SHEPruM, JJIEKTPOOCBETUTEIbHBbIE NPUOOPBI, HArpeBaTENbHBIE  BJIEKTPONPUOOPHI
(mpuMepsl), BIIEKTPUYECKUE NPEAOXPAHUTENH; HIEKTPOMATrHUT, 3JEKTPOJBUTATENb
MOCTOSTHHOTO TOKA), MCIOJB3ys METOAMYECKHE MaTepuajbl O CBOHCTBaX (PU3MUYECKUX
SBJICHUI U HEOOXOMMbIe (pU3HUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh IOCJI€ MPEABAPUTEIBHOIO OOCYKIEHHs C TeJaroroM IpocThie
TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE MNPUOOPHI MOCXEMaM U CXEMAaTUYHBIM
pUCYHKaM (KHUJIKOCTHBIM TEpPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEI0 CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI 3JIEKTPHUUECKUX
Heneil ¢ mocieqoBaTeNbHbIM U MapajuIebHBIM COEAMHEHHUEM JJIEMEHTOB, COOTHOCS
yCIIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTIeH;

NPUBOIUTH  MPHUMEPH/HAXOMUTh  WHPOPMALMIO O  MPHUMEpax  IMPaKTHYECKOTO
UCIOJIb30BaHUST (U3UYECKUX 3HAHUH B IIOBCEJHEBHOM JKM3HM i oOecreyeHHs
0€30macHOCTH TpW OOpalieHNuH C [puOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHMS 37I0POBbsl MCOOIIOACHUS HOPM 3KOJOIMUYECKOTO MOBEACHUS B OKPY KatolIeH
cpene;

OCYILECTBIIATh C MOMOUIBbIO IeAarora MOUCK MHGopManuu (U3NYECKOTO COJepKaHMs
BceTu HTepHeT, HAOCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPaBHEHHUS JOMOJTHUTEIbHBIX
UCTOYHUKOB BBLACIATh WH(POPMALIMIO, KOTOpPas SIBJISETCS MPOTUBOPEUMBOM MIIM MOXKET
OBITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MpPU BBINOJHEHUM Y4YEeOHBIX 3aJaHUN OTOOpPAHHYIO MEJaroroM Hay4Ho-
HOIYJISIPHYIO JTUTEPATYPy (PU3MUECKOTO COAEPIKaHUs, CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHer; BiafeTh NpuéMaMHM KOHCIEKTUPOBAHMSA TEKCTa, NPeoOpazoBaHMs
UHPOPMALMK W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTyI0 C ONOPOH Ha auroOpuT™M H
YTOYHSIOLIME BOIIPOCHI I1€Jarora;

CO3/1aBaTh MO/ PYKOBOJICTBOM Iearora ¢ oOCy>KACHHEM IiaHa paboThl MUCbMEHHBIE H
KpaTKue YCTHble cooOIIeHus, 00o00mas HHGPOpMALMI0O M3 HECKOJIBKUX HMCTOYHHMKOB
(Gu3NYeCcKoro coaep)kaHus, B TOM 4HCIE MyOJIMYHO WPEIACTABIATh PE3yJIbTATHI



IIPOEKTHOM WJIM UCCIIEAO0BATEIBCKOU ACATENBHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh
W3Y4YeHHbIH TOHATUHHBIN anmapaT Kypca (U3UKH, COMNPOBOXKAATh BBICTYIICHUE
[IPE3EHTALUEH;

IIpH BBINIOJIHEHUU Y4YEOHBIX TNPOEKTOB U HCCIENOBAaHUM (PU3NYECKUX IMPOLIECCOB MO
PYKOBOJICTBOM TII€Jjarora pacrpeneniarTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU  3a/la4aMM, CIECIUTh 32 BBINOJHEHWEM IUIAaHA JICUCTBUH W
KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKIAaJ B JESITEIbHOCTD
TPYIIIBI; BBICTPAMBAaTh KOMMYHHKAaTUBHOE B3aMMOJIECHCTBHE, MPOSBISAA TOTOBHOCTH
paspeniatb KOH(QJIUKTHL.

9 KJIACC
[MpeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMHUPOBAHHOCTD Y
o0yyaromuxcs yMEeHuU:

"~ OpHEHTHPOBAaTHCS B TMOHATHAX M ONCPUPOBATh MMH Ha 0A30BOM YPOBHE: CHCTEMa
orcuéra, MarepualbHas TOYKA, TPACKTOPUS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nBwkeHus, nedopmarms (ymnpyras, IDIACTHYECKast), TPEHUE, YEHMPOCMPEeMUMeENbHOe
YCKOpeHue, HEBECOMOCTh W TEPerpy3KH; LEHTP TSHKECTH; aOCONIOTHO TBEPIOE TEJoO,
ICHTP TSHKECTH TBEPIOTO TEla, PABHOBECHE;, MEXaHHUYECKUE KOJeOaHUs MBOJHBI, 3BYK,
WH(]pa3BYK WyIbTPAa3BYK; AICKTPOMArHUTHBIC BOJHBI, LIKaJa 3JEKTPOMAarHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAITBHO30PKOCTb, CHEKMpPbl UCNYCKAHUA U No2ioweHus; anbda-,
OeTa- ¥ raMMa-u3ITy4eHHsI, H30TOIBI, SepHas YHEPreTHKa,;

COOTHOCHUTD SIBJICHHMS T10CJIE IIPEIBAPUTEIILHOTO 00CYK/ICHHUS C IeJaroroM (paBHOMEpHOE
¥ HEpaBHOMEPHOE TNPSMOJIMHEHHOE [BI)KEHHE, PABHOYCKOPEHHOE MpPSMOJIHHEIHOE
JIBIDKCHUE, CBOOOJHOE MAaJCHHE TeJ, PAaBHOMEPHOE JBHXKCHHE 10 OKPYKHOCTH,
B3aUMO/ICHCTBHUE TEJ, PEaKTHBHOE JBIKEHHE, KOJIeOaTeIbHOe IBMKEHUE (3aTyXalolue 1
BBIHYXK/ICHHbIC KOJICOaHHsI), PE30HAHC, BOJHOBOEC JIBU)KCHHE, OTpPaKCHHE 3BYyKa,
NPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPaXEHUE M MPEJOMIICHHE CBETa, MOJHOE
BHYTPCHHEE OTpPAKCHHE CBETa, PA3JIOKECHHE OEJIOoro cBeTa BCIEKTP M CIIOKCHUE
CIIEKTPAJbHBIX  IIBETOB, JHCIEPCHS  CBETA, €CTECTBEHHAs  PaJHOaKTHBHOCTb,
BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa HW3JIyYCHHs) 0 OINHCAHHI0O HX XapaKTePHBIX
CBOWMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOLINX JaHHOE (PH3HYECKOE SBJICHUE;
pacro3HaBaTh C TMOMOINBIO Tenarora MPOSBICHUE H3YYCHHBIX (PU3MYECKUX SIBICHUN
BOKpYXamuieM Mupe (B TOM uuciie (U3NYECKUE SBICHHS B NPUPOJE: NPUWIUBHL H
OTJIMBBI, JBWXKEHUE IUIaHeT COJIHEYHOHW CHCTEMbI, PEAKTHBHOE JIBIDKCHUE >KUBBIX
OpraHU3MOB, BOCIIPHSATHE 3BYKOB >KUBOTHBIMH, 3eMJICTPSICEHHE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 3XO0, I[BeTa TeJ, ONTUYECKUE SIBICHHS B MPHUPOJE, OMOJOTMYECKOE IICHCTBUE
BUIMMOTO, YIbTPa(UONECTOBOIO U PEHTICHOBCKOTO HW3JIy4YCHUId; €CTECTBCHHbII
paIvoOaKTHBHBIA (OH, KOCMHYECKHE JIy4H, PaJMOAKTUBHOC H3JIyuYCHHE MPHPOIHBIX
MHHEpAJoB; NCUCTBUE PAJMOAKTHBHBIX M3JIYYCHHH HA OPraHU3M 4EJIOBEKA), MPU ITOM
10/ PYKOBOJICTBOM II€Iarora mepeBoIuTh MPAKTHUYSCKYIO 3a/1a4y B YUCOHYIO, BBIICISATh
CYILIECTBEHHBIC CBONCTBA/MIPU3HAKH (DH3UICCKHUX SBICHHIA;

OIUCHIBATh IOJI PYKOBOJCTBOM IEAarora ¢ OOCYKICHHUEM ILUIaHa pabOThl M3y4CHHBIC
CBOicTBa Tel M (pu3MUECKUE SIBJICHHS, MCIOJB3Ysl (U3UYECKHE BEIMYHUHBI (CPEIHSS H
MTHOBEHHAsl CKOPOCTh TeJIa MPH HEPAaBHOMEPHOM JBHXKCHUH, YCKOPEHUE, MEPEMEIICHHUE,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHsS, CHJIA YIPYTOCTH, CHJIa TSXKECTH, YCKOPCHHUE
CBOOOJHOTO MaJICHHUS, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHIIBI, MEXaHH4YecKas padora u
MOIIHOCTh, MOTCHIHMAIbHAS OSHEPrusi Teja, IMOJHATOr0 HaJ MOBEPXHOCTBIO 3EMIIH,
NOTCHIMANIbHAST JHEPrusi CKATOM MPYXUHBI, KUHETHYECKas OSHEprus, IOJIHAs
MEXaHHYeCKasi JHEPIrHsl, HEPHOJl U YaCTOTa KOJIeOAHHH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa
¥ BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb IMPEIOMIICHUSI CPEIbl); MPH ONUCAHUU C
MOMOIIBI0 yYHTENsl MPABHJIbHO TPAKTOBAaTh (DU3MUYCCKUII CMBICT HCIOJIb3YEMBbIX
BEJIMYMH, 0003HAYCHUS M CAMHUIIBI (PU3MYCCKUX BEIMYHH, C OMOPON HA METOAMYCCKUX



MaTtepual HaxoIuTh (OPMyJIbl, CBSA3BIBAIOIIME JAHHYIO (HU3UUECKYIO BEIMYHMHY C
JIPYTUMH BEIHMYMHAMH, CTPOUTH TpauKH W3yYEHHBIX 3aBUCHUMOCTEH (H3UIECKUX
BEJINYMH;

XapaKTepU30BaTh IOCJE MPEIBAPUTENBLHOTO OOCYXJIEHHS C IEJaroroM CBOWCTBA Tell,
¢usnyeckue SBICHUS M IPOLECCHI, MCIONb3Ysl 3aKOH COXPAHEHUS HHEPIUH, 3aKOH
BCEMHUPHOTO TSTOTEHUS, MPHUHIUI CYMEPIO3UIUA CWII, TMPUHIUI OTHOCHUTEIHHOCTH
lanunes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMMITYJIbCA, 3aKOHBI OTPAXEHUS H
MIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOTO YHCEI MPH SACPHBIX
peakiusx; NpU OTOM HAXOOUTh CJOBECHYIO (OpMYyITMpOBKY 3aKOHa U  €ro
MaTeMaTHYeCKOoe BhIpaXKeHHE ¢ OMOpoi Ha u(poBbie 00pa3oBaTeNbHbIE PECYPCHI;
COOTHOCHUTBH TOJ KOHTpOJIEM Nejnarora (pu3ndeckue Mpolecchl U CBOWCTBA TEJ, B TOM
YrCcIie UB KOHTEKCTE CUTYAIMid TPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATE MPH
IOMOIIIM Tearora MPUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHWE U3 2—3
JIOTUYECKUX LIaroB ¢ OMOpOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (U3NYECKUX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh THUIOBBIE PACYETHBIE 3aaud B |—2 JEHCTBUSA C ONOPOM HA aITOPHUTM,
npeaBapuUTeNbHO Pa300paHHBI COBMECTHO C, MCIONB3Ysl 3aKOHBI M (OPMYJIBI,
CBSI3bIBArOIME (DU3MYECKHE BEIIMYMHBI: HA OCHOBE aHAJIHM3a yCJIOBHUS 3a/1a4H 3aIFCHIBAThH
KpaTKoe YCJIOBHUE, BBIABIATH HEJOCTAIOIINE WM N30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI
1 GOpMyITBI, HEOOXOIMMEIE [T PEIICHHSI, TPOBOIUTH PACUETHI U OLIEHUBATH C MTOMOIIBIO
YUUTENS PeATUCTUYHOCTD MOJTYYE€HHOTO 3HAaYeHUs (PU3NUECKOM BETMUNHBL;

UMETh MPECTABICHUE O MPOOIIeMax, KOTOPhIE MOYKHO PEIIUTh MPX OMOIIN (PH3UIECKUX
METO/I0B; UCIOJIb3YsI ONMCAHUE MCCIIEOBAHUS, NIOCIE PEABAPUTEIHLHOIO 00CYKICHHUS C
IIeIarOroM BBIJEIISATH POBEPSEMOE MPEANIOTI0KEHNE, OLIEHHBATD MMPABIILHOCTH TOPSIIKA
NPOBE/ICHUS]  UCCIICZIOBAaHMs, JeJaTh BBIBOJAbI, HHTEPIPETUPOBATH  PE3YJIbTATHI
HaOJIIOJICHUI U OIIBITOB;

YMETh HaXOJUTh C MCIIOJb30BaHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 10
HAOJIOICHUIO0 (PU3NYECKUX SIBJICHUNM WIN (U3NYECKUX CBOMCTB Tell (M3ydEHHE BTOPOTO
3akoHa HbIOTOHa, 3aKOHA COXpaHEHMs HHEPruH; 3aBUCUMOCTh Tepuoja KojeOaHWi
NPYKUHHOTO MAasTHUKa OT MAacChl Tpy3a M JKECTKOCTU TPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTYABl MaNbIX KoJeOaHWi; NMPSMOIMHEHHOE paclpoCTpaHEHHE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP; U3YyUEHHUE CBOICTB M300paXK€HHs B IUIOCKOM 3€pKalieé U CBOICTB
n300pakeHHs mpeaMeTa B cOOMparolel T1H3e; HaOIr0ieHHe CIUIOIIHBIX U JIMHEHUaThIX
CIIEKTPOB U3JTyYEHHs): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY U3 M30BITOUHOTO Habopa
0o0Opy/ZOBaHUsI C OMOpPOW Ha CXEeMy; ONHUCBIBaTh XOJ[ OMbITAa M €ro pe3yjibTaThl,
(hopMyIHPOBATH BBIBOABI IO/ PYKOBOJICTBOM TI€/Iarora;

NPOBOAUTHL MPH HEOOXOAWMOCTH CEPHUI0 TPSIMBIX HM3MEpPEHHUH, OIpenesss cpeaHee
3HAUYCHHE HW3MEPSIEMON BEIUYUHBI ((POKYCHOe paccmosiHue cobuparoweu JIuUH3blL),
000CHOBBIBATH BBIOOP CIIOCO0A U3MEPEHHMSI/M3MEPUTEITLHOTO TTPHOOpa;

IPOBOJUTH COBMECTHO C IEAArOrOM HMCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEITHMYNH
CUCTIONIb30BAaHUEM TMPSIMBIX U3MEPEHHH (3aBUCUMOCTh IyTH OT BpPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKCHHMHM 0€3 HadYaJlbHOW CKOpPOCTH; TepHoja KoJjeOaHui
MaTEeMaTHYECKOTO MasTHHKA OT JUIMHBI HUTU; 3aBUCHUMOCTH yIJia OTPa)KEHUS CBETa OT
yria TaJeHus W yIiia TMPelOMICHHS OT yrjia NaJeHHs): Iociie OOCYXICHHS TII0]
PYKOBOACTBOM  Tiefarora IJIaHUPOBaTh  HCCIEAOBaHUE, CcOOMpaTh  YCTaHOBKY,
(buKcupoBaTh PE3yJbTATHl TMOJYYCHHOH 3aBHCHMOCTH (H3MUECKUX BEIMYUH B BHUJC
TabNIuI ¥ rpauKoB, J1eJaTh BHIBOBI MO PE3yJIbTaTaM UCCIEI0BAHUS;

COOTHOCHTH KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpemHssi CKOPOCTh H
YCKOpEHHUE Tejia MPU PABHOYCKOPEHHOM JIBXKEHUH, YCKOPEHHE CBOOOJHOTO MaJIeHUs,
KECTKOCTh TPYXKHUHBL, KO3()PUIMEHT TpEeHUs CKONBKEHHs, MeXaHHueckas padboTa
UMOIIIHOCTh, YacTOTa M TMEepHoJ KojJeOaHWH MaTeMaTUYecKoro U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKAsi CHJIa COOMPAIONICH JIMH3bI, PalMOAKTUBHBIA ()OH): C MMOMOIIBIO



nejarora IUIAHUPOBaTh M3MEPEHMS; COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY H
BEITIOJTHATh W3MEPEHUs, CIEAys TPEUIOKEHHOW WHCTPYKIMH, BBIYHCISATH 3HAUCHHE
BEJIMYMHBI M aHAIM3UPOBATH MOJTYUYCHHBIEC PE3YJIbTATHI C YUETOM 33aHHOM MOTPELTHOCTH
W3MEPEHUI;
coOyoaTh TMpaBWwia TEXHUKH 0Oe30MacHOCTH TNpu  pabore ¢ J1abOpaTOpHBIM
000pyI0BaHKEM TIOCTIE MPEABAPUTEIHHOIO 00CYKIEHUS C MEaroroM;
COIOCTABJIATh C TOMOIIBIO TEJarora OCHOBHBIE TNMPH3HAKK M3YYEHHBIX (HU3NUECKUX
MoJIeNieli: MaTepualibHasl TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHUK CBETA,
Ty, TOHKas JIMH3a, TUIaHeTapHas MOJeNb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sijipa C
ONOPOM HA METOJMYECKHE MaTEPHUAIIbI;
XapaKTepu3oBaTh I0CJIE MPEIBAPUTEILHOTO OOCYXIEHHs C TeJaroromM MPUHIIMIIEI
JICCTBUST N3YYEHHBIX IPUOOPOB UTEXHUIECKUX YCTPOHCTB C OMOPOM HAa WX OMHCAHUS (B
TOM YHCJIC: CIIUJOMETP, AATYUKH TOJIOKEHUS, pACCTOSIHUS U YCKOPEHHUs, PaKeTa, 3X0JIOT,
OYKH, TEpHUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOIN, TO3UMETD,
Kamepa Bunbcona), ucnosb3yst iuppoBeie 00pa3oBaTeIbHbIE PECYPCHI;
UCTIOJIB30BaTh 10 PyKOBOJICTBOM II€[arora CXeMbl M CXEMAaTUIHBIC PUCYHKH N3yUEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENILHBIX MPUOOPOB M TEXHOJIOIMYECKHX MPOIECCOB
IpU pPEHICHWH YYeOHO-NPAaKTUYECKUX 3a/1ad; ONTHYECKHE CXEMbI [UIS MOCTPOCHHS
n300paKeHHI B TNIOCKOM 3epKaJie U coOMparoliei JuH3e;
NPUBOJUTH  MPHUMEPH/HAXOMUTh  WHPOPMALMIO O  MPUMEpax  IMPaKTHIECKOTO
UCIIOJIb30BaHUS (U3UYECKUX 3HAHUW B IIOBCEJHEBHOM JKM3HM Ui OOecreyeHHs
0€30MacHOCTH IMpH O0OpalleHUud C NpudopaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMS 37I0POBbsl MCOOIIOACHUS HOPM 3KOJIOIMYECKOIO MOBEACHUS B OKPY>KaIoLIeH
cpene;
OCYILECTBIIATh MOJ PYKOBOJCTBOM I€Aarora MOUCK HH(popMalMu (PU3HUECKOro
colepkaHus B ceTH VIHTepHeT, caMoCTOSTeNbHO (OpMyITUpys TIOMCKOBBIM 3ampoc,
HAXOJUTh IYTH OINpPEAEICHUs TOCTOBEPHOCTH NOJIYYEHHOM HH(OpMAIMKM Ha OCHOBE
UMEIOINXCS 3HAHUH U JIOTIOJTHUTENBHBIX HCTOYHUKOB;

) UCMOJb30BaTh MPH  BBINOJIHEHUH Y4eOHBIX 3aJaHMi  OTOOpaHHYIO

MearoroM Hay4YHO-MOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOTO COACpKAHWHS, CIPABOYHBIE
MaTepuaibl, pecypchl cetn MHTEpHET; BIaeTh MpUEMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBanusi WHGOOpPMAIIMKU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO C OMOpPOM Ha
QITOPUTM M YTOYHSIFOIIIME BOTPOCHI TIEIarora; co3aBarh Mo PyKOBOACTBOM TIeIarora ¢
oOCyXJeHHeM TIUTaHa paboThl THCHMEHHBIE W YCTHBIE COOOIICHHUS HAa OCHOBE
UHPOPMAIIMU W3 HECKOJIBKHX HCTOYHUKOB (PU3UIECKOTO COJCpIKAHUS, ITyOIMIHO
NPECTaBIIATh PE3yIbTAaThl POSKTHOM MITH UCCIIC0BATELCKOM IS TEILHOCTH; TIPH 3TOM
IPaMOTHO MCIOJIb30BaTh U3yUCHHBII MOHATHHHBIN amiapaTr u3y4aeMoro pasjeia Gpusnku

U CONpPOBOXKAATh BBICTYIJICHHE Mpe3eHTalMel C y4éTOM OCOOEHHOCTEH ayauTOpHH

CBEPCTHUKOB.
PaSJIGH Tema KomnuuectBo B ToM uncne B oM uucne
JacoB 71ab0paTOPHBIX | KOHTPOJIBHBIX
pabot paboT
7 KJaacc
1. Brenenne ®usuka u puzndecKue 4 1 -
METO/IbI U3YUYEHHUS TPUPOIBI




2. [lepBoHayanbHbIE CBEICHUS O 5 1
CTPOCHHUU BEIICCTBA
3. B3anMonencTBe TEl 21 4 2
4. /laBiieHrE TBEPBIX TEII, )KUJIKOCTEH U 20 2
ra3oB
5. PaboTa 1 MOIIHOCTB. DHEPTHs 14 1 0
6.  |PesepB 4 0 1
Hroro 68 8 5
8 kimacc
1. TernoBrIe IBIICHUS 12 1 1
2. |I3MeHeHHue arperaTHbIX COCTOSTHUM 11 1 1
BEIECTBA
3. [DneKTpuYecKue ABJICHUs 27 5 1
5.  |DmeKTpOoMarHuTHBIE SBJICHUS 7 1 0
6. |CBETOBEBIC SIBIICHHS 7 0 0
7. [[loBTOpeHME 3 0 1
8. |Pe3epn 1
Hroro 68 8 4
9 kaacc
1. [3aKOHBI B3aMMOJCHCTBUS U ABUKECHUS 35 2 2
Tell
2. |MexaHudyeckue KojeOaHus ¥ BOJIHBI 15 1 1
3. [D7eKTpOMarHUTHOE TOJIe 25 2 1
4. CtpoeHue aTomMa 1 aTOMHOTO SIIpa. 14 2 1
M cnonb30BaHre SHEPTUU ATOMHBIX
1ep
5. |Ctpoenue u sBomtonus Beenennoi 8 0 0
Peseps 5 0 0
HToro 102 7 5




