MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 001110 M MPOodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBCcKoM
ods1acTn

ITecuaHOKONCKUNA PAHOH

MBOY IHHCOII Ne2
4 ™)
AOKYMEHT MOAMNCAH YTBEPXJIEHO
SNEKTPOHHOW MOAMNNCHIO
Hupekrop
v P — A.A. Mapros

OencteuteneH: ¢ 10.10.2022 go 03.01.2024

[Tpuka3 Ne299 ot «31»
. / asrycra 2023 1.

PABOYAS ITPOT'PAMMA

y4yeOHoro npeamera «@u3uka»
AJas ygammxes 7-9 kiaaccos ¢ OB3

aIalITUPOBAaHHAs C YUETOM NCUXO(PU3MUECKUX 0COOEHHOCTEH
00yYaromuxcs ¢ 337Aep>KKON IMCUXUYECKOTO Pa3BUTHUS

cego Iecuanoxonckoe 2023 r.



IHosicuuTenbLHAA 3aNIHCKA

AnantupoBaHHasi padoyasi nporpaMmMa no gpusuke 1Js 00y4YAKOIIUXCS € 321ePKKOi
ncuxuyeckoro pazpurusi (aajnee — 3IIP) Ha ypoBHe OCHOBHOro o0mero o0pa3oBaHuUs
MOJAr0TOBJIEHA HA OCHOBE!

- ®eepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O O0IIIEro
obpazoBanus (IIpukaz Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoM toctuninu Poccuiickoit @eneparuu 05.07.2021 1., per. Homep 64101) (nanee

— ®Ir'oc 000);

- ATanTHPOBaHHOW OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
oOyJaronuxcs ¢ 3aepxkkoit ncuxuueckoro passutus (panee — AOOIT OOO 3I1P);

- Paboueii mporpamMmbl OCHOBHOTO 00mIero oOpa3zoBaHus Mo mnpeaMmery «Dusukay; -
Konuenuuu npenonaBanus yueOHoro npeamera «dusuka» B 00pa30BaTelIbHBIX OPraHU3aIusax
Poccuiickoii @enepaiuu, peaan3yonix OCHOBHbBIE 001e00pa3oBaTeIbHbIC IPOTPAMMBIL;

- [IpuMepHOI1 MpOorpaMMBbl BOCIIUTAHMS, C Y4ETOM PACIPEAEICHHBIX 10 KJlaccaM IPOBEPSIEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS AJIaNTHPOBAHHOW OCHOBHOW 00pa30BaTElIbHOM
pOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs OO0yYarOIIUXCS C 3aIepKKOH NCUXUYECKOTO
pa3BUTHSL.

VYuebnblil npenmer «Du3nKay sBISAETCS CUCTEMOOOPA3YIONINM ISl €CTECTBEHHOHAYYHBIX
IPEIMETOB, MOCKOIbKY (U3MYECKHE 3aKOHbI MHUPO3JaHMs SBISIOTCS OCHOBOM COAEp)KaHUS
KypcOB XHMHH, OHOJOTMH, reorpapuu U acTpoHomMuH. Pusznka BOOpPYKAaeT 00yHaIOIIUXCS
HaY4YHBIM METOJIOM MO3HAHMsI, T03BOJIAIOLINM M0Jy4aTh OObEKTUBHBIE 3HAHUS 00 OKpYXaroleM
MHUDE.

IIpenmer MakcuMalbHO HamlpaBieH Ha (OPMHPOBAHUE HHTEpeca K HPUPOAHOMY U
COLIMAJILHOMY MHUDY, COBEPIIEHCTBOBAHNE IT03HABATEIbHON edaTeabHOCTH oOydaromuxcs ¢ 311P
3a CYeT OBJAJICHHUS MBICIUTENbHBIMU ONEpalusMU CpaBHEHHUs, OOOOIIEHHs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBaTh CBOE€ MHEHHUE, (OPMHUPOBAHHE BO3MOXKHOCTEH COBMECTHOM
JESATEIIBHOCTH.

N3yuenne pusuku cnocoOCTBYET pa3BUTHIO y o0ydaromuxcs ¢ 3I1P nmpocTpaHcTBEHHOTO
BOOOpakeHus, (YHKIMOHAJIBLHOW TI'PaMOTHOCTH, YMEHHUS BOCHPUHUMATh M KPUTHYECKU
aHAIM3UPOBATh MHPOPMAIIUIO, MPEACTABIEHHYIO B pa3lnYHbIX (opmax. 3HAYMMOCTh IIpeIMeTa
JUI Pa3BUTHUS KU3HEHHOM KOMIIETEHIIMM OOYYaIOLIMXCS 3aKJIIOYaeTCs B YCBOCHHU OCHOBBI
busznyecKkux 3HAHUNA, HEOOXOAMMBIX MJI TOBCEJHEBHOW JKH3HU; HABBIKOB 3JJ0POBOIO U
0e30macHOro JUisi 4ejloBeKa W OKpyXarolled ero cpeisl oOpa3a >KHM3HH; (OPMHPOBAHUU
HKOJIOTUYECKON KYIbTYpPHI.

IIporpamma oTpakaeT conepkaHue oOyueHHs npenmeTy «DPHU3MKa» C y4eToM OCOOBIX
oOpasoBatenbHBIX MOTpeOHOCTEH oOyuatomuxcss ¢ 3[IP. OBnageHue naHHBIM y4eOHBIM
IPeIMETOM NPEACTaBISIET ONpPEAeNICHHYI0 TPYAHOCTD A oOyuaromuxcs ¢ 3[IP. DTo cBa3aHo ¢
OCOOCHHOCTSIMU MBICIUTENBHON JEATENIbHOCTH, MEPUOJUYECKUMH KOJIeOaHUSIMH BHUMAaHUS,
MaJlbliM O00BEMOM TMaMATH, HEJOCTaTOYHOCTBIO OOIIero 3amaca 3HAHWM, MOHMWKEHHBIM
MO03HABATEJILHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlnst ipeofiosienust TPYAHOCTE! B M3yueHuH yyeOHoro npeamera «Puznka» HeoOXoanMa
ajanTanys oobeMa U XxapakTepa yueOHOro Marepuasa K o3HaBaTeIbHbIM BO3MOXHOCTSIM IaHHON
KaTeropuu OOYYaIOUIMXCS, YYeT HMX OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BAHHME AJITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBSA3E€H, ITOCTEIICHHOE YCIOKHEHUE H3y4aeMOro
MaTepuaia.

JlanHas mporpaMMa KOHKPETHU3HPYET COIEp’KaHUE NPEAMETHBIX TEM B COOTBETCTBUH C
TpeOOBaHUSAMHU 00pa30BATENIBHOTO CTaHIAPTA, PEKOMEHAYEMYIO IOCIIEA0BATEIbHOCTh U3YUCHHUS
pas3zenoB GU3MKU C yUETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU Yy4eOHOTrO



npoliecca, BO3PACTHBIX U ICHXOJIOTHYECKUX ocoOeHHocTel oOyuaromuxcst ¢ 3I1P Ha ypoBHe
OCHOBHOTO 00111ero o0Opa3oBaHus, ONpeessieT MUHUMAIbHBIN HA0Op OIBITOB, AEMOHCTpALUH,
NPOBOJUMBIX YUUTENEM B KJlacce, JIAOOPaTOPHBIX paboT, BHIMOIHAEMBIX 00yJaOMIMMUCS.
Metoauueckoli OCHOBOM H3ydeHHs Kypca «Du3MKa» Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUs SABISETCA CHCTEMHO-AEATEIBHOCTHBIM TOJXO0J, 00ECIeUnBAIOUINNA JTOCTHKEHHE
JUYHOCTHBIX, METANpPEJAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YJbTaTOB MOCPEICTBOM
OpraHu3ali aKTHBHOM MO3HABATENbHON JEATEIBHOCTH OOYUYAIOMIMXCS, YTO OYEHb BAKHO MPHU
o0yuenun aereit ¢ 3P, 11t KOTOPBIX XapaKTEPHO CHUKEHUE TTO3HABATEIILHONW aKTUBHOCTH.

Obwue yenu wn3ydenust ydeOHoro mnpeamera «®dusuka» mpeincTaBieHsl B paboueit
IporpaMMe OCHOBHOTO 00Iero 0Opa3oBaHuUs.

OcCHOBHOH 11e/IbI0 00yUEHUS JIeTel ¢ 3aJepKKOW MCUXUYECKOTO Pa3BUTUS HA JaHHOM
NpeaAMCETEC ABJIACTCA: TOBBIICHUC COIII/IaJILHOI\/JI azgarnrTanuu IICTGI;'I gcpes3 MPUMECHCHUC (1)I/I3I/I‘IGCKI/IX
3HAHUI Ha MpaKTHUKE.

Jlia oOyuaromuxcs ¢ 3I1P, Tak e, Kak 1 4711 HOpPMaTUBHO Pa3BUBAIOLIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTejbHYI IpOrpamMMmy, JOMHUHHUpYIOLIEe 3HAaueHUE
IPUOOPETAIOT TAaKUE Yeu, Kak:

" OCBOEHHE 3HaHUIl 0 METoJax HAay4HOIo MO3HAaHWS NMPUPOIbLl U (HOPMUPOBAHHE HA TOU
OCHOBE IIPEJICTaBIECHUN 0 (PU3NUECKOI KapTUHE MHPA;

" OBJIQJICHUE YMEHUSMHU NPOBOAUTH HAONIOAEHUS NPUPOIHBIX SBICHUH, ONUCHIBATH U
00001maTh pe3ybTaTbl HaOMIOACHUH, UCTIONB30BaTh MPOCTHIE U3MEPHUTENIBHBIE MPUOOPEI
Ui U3ydeHus (U3MUecKuX SBIEHUH; MPEICTAaBIATh pPe3ylbTaThl HAONIOAECHUN WK
M3MEPEHUil ¢ MOMOIIBI0 TabNull, TpaUKOB U BBIABISATH HA ATOH OCHOBE AIMITMPHUECKUE
3aBUCUMOCTH; NPUMEHSTh IOJMyYeHHblEe 3HAaHUSA U1 OOBSICHEHHUS pa3HOOOpa3HBIX
IMPHUPOAHBIX SIBIICHUHA H IMponeCcCoB, IMPHUHIHIIOB I[efICTBHH BaXHEUIIINX TEXHHYECKUX
YCTPOMCTB, /IS pelieHns GU3NIEeCKUX 3a/1a4;

" Ppa3BHUTHC IO3HABATCIIBHBIX MHTCPCCOB, HHTCIUICKTYAJIbHBIX H TBOPUYCCKHX CHOCO6HOCTCI\/’I,
CaMOCTOSITENIbHOCTU B MPUOOPETEHUH HOBBIX 3HAHUM, IPU PELICHUH (PU3NUECKUX 3a/1a4 U
BBIITOJTHCHUH OKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ C UCIIOJIBb30BaHUEM I/IH(l)OpMaIII/IOHHI)IX
TEXHOJIOTHI;

® BOCIIMTAaHUC Y6G)K}16HHOCTI/I B BO3MOXHOCTH IIO3HAHHUS 3aKOHOB IIpUPOABLI, B
HEOOXOMMOCTH Pa3yMHOTO HCIOJb30BAaHUS JIOCTHKEHUH HAyKM W TEXHOJOTMH s
JAJIbHEWIET0 pa3BUTHUS YEJIOBEUYECKOTO OOIIECTBA, YBa)KEHUS K TBOpPLIAM HayKHd U
TEXHUKHU; OTHOLIEHUS K (PU3UKE KaK K 3JIEMEHTY O0IEUeI0OBEYECKON KYIbTYpPHI;

® MCIIOJIB30BAHMEC ITIOJIYYCHHBIX 3HAaHUUA | YMeHI/Iﬁ Il pC€IICHUA TIPAKTUYCCKHUX 3aaad
MOBCEIHEBHOM JKM3HU, obOecrieyeHUs: Oe30MacHOCTH CBOEW IKH3HH, PallMOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS U OXPAHBI OKPYXKAIOLIEH cpeibl.

JloCTHXKEHHE ITHX 1ieJiel 00ecrieunBaeTcs peIeHUEM CIEeAYIOIUX 3a0ay.

= 3HakoMCTBO oOyuarommxcsi ¢ 3[IP ¢ metomamu wuccnenoBaHus OOBEKTOB W SIBICHUMN
IIPUPOJIBL;

. HpI/IO6peTeHI/Ie 3HAaHUHA O MCXaHNYCCKHNX, TCIIJIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX
SABJICHUAX, (PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOLINX 3THU SIBICHUS;

* ¢dopMupoBaHWE YMEHUU HAOMOAATh TPUPOAHBIC SBICHUS ¥ BBIOJHITH OIBITHI,
naboparopHble pPabOTBl U HKCIEPUMEHTAIbHbIE HCCIEA0BaHUS C HCIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAKTUUECKOH JKU3HH,

" OBJIAaACHHC TaKMMM IIOHATHAMM, KaK IIPUPOIHOC ABJICHHUE, SMIIMPUICCKU YCTaHOBHeHHBII)JI
¢bakt, mpobiema, IMIOTE3a, TEOPETHYECKUH BBIBOJ, pE3yJbTaT AKCIEPUMEHTAIbHOM
IIPOBEPKU;

" [JOHMMAaHHE OTIIMYMI HAyYHBIX JaHHBIX OT HEIPOBEPEHHON HHPOPMALIUH, IIECHHOCTH HAayKH
JUIL  YAOBJIETBOPEHUS] OBITOBBIX, MPOM3BOACTBEHHBIX M KYJIBTYPHBIX MOTPEOHOCTEH
YeJI0BEKa.

OcobennocTu 0TOOpa M azanTalUK Y4eOHOTI0 MaTepraJia no pusuke



OcHoBoii 00yuenust ooyuaronuxcsi ¢ 3[1P Ha mpenmeTrax eCTeCTBEHHOHAYYHOTO LUKJIA
ABIISICTCA PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENIBHBIX OIepaluil (aHanu3, CUHTE3, CpaBHEHHE,
000011eHNE) HA OCHOBE BBIMOJHEHHS DPA3BUBAIOIIUX YIPAKHEHUN, (OPMHPOBAHUE MPHEMOB
YMCTBEHHOH pabOThl: aHAJIU3 MCXOIHBIX JAHHBIX, IIJJAHUPOBAHUE MaTepualla, OCYIIECTBICHUE
MOSTAITHOTO M UTOTOBOTO CAaMOKOHTPOJIS, a TAaKXKE OCYLIECTBISETCSA JMKBUAALMS MPOOEIoB B
3HAHUAX, 3aKpEIUIEHWEe U3YyYeHHOro MaTepuana, oTpaboTka aJIrOpUTMOB, IIOBTOPEHHE
IpoHJeHHOro0. boiblioe 3HaueHUe NMPUAAETCS YMEHMIO paccKas3aTh O BBIIIOJIHEHHOH padoTe c
IPaBUIbHBIM YHNOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMUHOJIOIMU U COOJIOAEHUEM JIOTHYECKUX
cBsi3ell B m3naraemMom wmarepuanie. s oOywarommxcst 3[IP Ha ypoBHE OCHOBHOTO OOIIIETrO
00pa30BaHUs MO-IPEKHEMY SBIAIOTCA XapaKTEPHBIMU: HEJOCTATOYHBIH YPOBEHb Ppa3BUTHUS
OTJIEJIbHBIX IICUXUYECKUX MPOIIECCOB (BOCIPUATHS, BHUMAHHUS, TAMSATH, MBIILIJIECHHS ), CHUKEHHBIN
YPOBEHb MHTEIIEKTYAJIbHOTO PA3BUTHUS], HU3KUI YPOBEHB BBINOJIHEHUS yUeOHBIX 3a/laHUH, HU3Kasl
yCIemHocTb o0ydeHus. Ilosromy mnpu wusydeHun ¢usukd TpeOyeTcss IeleHaNpaBIeHHOES
UHTEJUIeKTyaJbHOe pa3Butue oOydaronmxcs ¢ 3[IP, orBewaromee HMX OCOOCHHOCTSIM U
BO3MOXHOCTSIM. YdueT ocoOeHHOcTel oOywarommuxcst ¢ 3[IP Tpebyer, 4ToOBI mpu H3y4eHUU
HOBOI'O MaTepuayia 00s3aTelIbHO MPOUCXOANIO MHOTOKPAaTHOE €ro MOBTOPEHHUE; paclIMpeHHOe
paccMOTpeHHE TeM M BOIIPOCOB, PACKPBIBAIOIIUX CBS3b (PH3UKU C KHU3HBIO; aKTyaTH3allHs
HNEPBUYHOTO JKU3HEHHOT'O OIBITA 00YYarOLIUXCS.

YcBoeHHe MPOTrpaMMHOTO Marepuana 1Mo (U3HMKe BBI3BIBACT OOJBINHME 3aTPYIHECHHS Y
oOyuaromuxcst ¢ 3IIP, mostomy Teopusi uzyuyaercs 06e3 BBIBOAOB CIOXHBIX (opmyn. 3anauu,
TpeOyroIre NPUMEHEHHUS CIOKHBIX MAaTeMaTHYE€CKUX BBIYMCIEHUN U QOpMys, B 0COOEHHOCTU
TaKuX TeM, Kak «MexaHn4eckoe IBHKEHHUE», «ApxumenoBa cuiiay, «MexaHudeckas SHEprus»,
«OINIEeKTpUYECKUE SBICHUSNY», «IIEKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCSA B KJIACCE C MOMOIIbIO
YUUTEIS.

Oco0oe BHUMaHUE MPHU U3YYEHUH Kypca QU3UKH yJelsieTcs IOCTAaHOBKE M OpraHU3aluu
HKCIEPUMEHTA, a TaKXkKe MPOBEACHUIO (IPEUMYILIECTBEHHO Ha KaX/I0M YPOKe) KpaTKOBPEMEHHBIX
JEMOHCTpalMi (BO3MOKHO C HCIOJIb30BAaHUEM 3JIEKTPOHHOW JeMoHcTpanun). HekoTopsie Tembl
00513aTeNIbHO JTOJIKHBI BKJIFOYATh OMOPHBIE Ja0OpaTOpHbIE pabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
M0JIb30BAThCS MPOCTEHIIMMU MPUOOpaMH, AHAJIU3UPOBATH IOJYYEHHBIE JaHHblE. B cBs3M C
0COOEHHOCTSIMH TIOBEICHUSI U jeATenbHOcTH olywaromuxcs ¢ 3[IP  (pacTopmoxeHHOCTS,
HEOPraHU30BaHHOCTh) MIPEYCMOTPEH CTPOKANIINN KOHTPOJIb 332 COOIIOIEHNEM TPAaBUIT TEXHUKU
0€30I1aCHOCTH IIPU MPOBEIEHUH Ja00PATOPHBIX U MPAKTHYECKUX PadoOT.

bonbimoe BHUMaHue npu usydeHUM ¢uznku nogpoctkamu ¢ 3IIP obpamaerca Ha
OBJIAJICHUE MMU IPAKTUYECKUMH YMEHMSIMHM W HaBblkaMu. [IpegycmaTpuBaeTcs yMEHBLIECHHE
o0beMa TEOPETUYECKUX CBEJIEHUM, BKIIOYEHHE OTAEIbHBIX TEM WU IeNbIX pa3iesioB B
MaTepHalbl 1151 0030PHOT0, 03HAKOMUTENIBHOTO WK (aKyabTaTUBHOrO n3yueHus. [Ipemiaraercs
yMEHbIlIEHHE 00beMa MaTeMaTHMYeCKUX BBIYMCIEHUH 3a CUeT YBEIMYEHHUS KayeCTBEHHOI'O
OINMCAHUS SBJIEHUI U ITPOLIECCOB.

JlocTaTOYyHOE KOJMYECTBO BpPEMEHU OTBOAMTCS HAa PACCMOTPEHHUE TEM U BOIPOCOB,
PACKPBIBAIOLINX CBSI3b (PU3UKH C )KU3HBIO, C TEMU SIBICHUSIMH, HAOIIOIEHUSIMU, KOTOPBIE XOPOILIO
M3BECTHBI YUYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManabHO HUCHOJB3YIOTCS MEKIIPEIMETHBIE CBA3M C TAKUMHU JIUCLUUIUIMHAMH, Kak
reorpadus, Xumus, ouosorus, T.K. ooydaromuecs ¢ 3[1P ocobeHHO HYXTat0TCs B IPETIOTHECEHUN
OJTHOTO M TOTO JX€ y4eOHOro Marepuana B Pa3IMYHBIX acleKTax, B €ro BapbUPOBAaHHH, B
HEOJIHOKPAaTHOM TOBTOPEHHUU M 3aKPEIUICHUM MOJIYYEHHBIX 3HAHUW U MPAKTUYECKUX YMEHUH.
[To3Bonsisi paccMarpuBaTh OAWH M TOT JK€ Y4YeOHBIM MaTepuasll € Pa3HBIX TOYEK 3PEHHMS,
MEXIIPEIMETHBIE CBA3M CHOCOOCTBYIOT €ro JydllleMy OCMBICIEHHIO, O0ojee MpOYHOMY
3aKpEIUICHUIO ITOJIYYEHHBIX 3HAHUM U IIPAKTUYECKUX YMEHHUM.

Buabl  pestenbHoctu  od0yuarommuxces ¢ 3IIP, oOycioBieHHble 0COOBIMH
o0pa3oBaTeJIbHbIMH TOTPEOHOCTSAIMM M  o0ecneYyMBaKOIIMEe OCMbBICJIEHHOEe OCBOEHHE
coaepxxaHuu 00pa3oBaHus Mo npeaMmery «Ousuka



TemaTnueckast 1 TEPMHHOJIOTHYECKAS JIGKCUKA 110 Kypey ¢usuku coorBercTByeT AOOIT
000.

Coneprxanue BUJIOB iesiTenbHOCTH oOydaromuxcs ¢ 311P Ha ypokax ¢pusuku onpenensercs
uxX 0coObIMU OOpa3oBaTeIbHBIMHU MOTpPeOHOCTAMH. [ToMmuMo mupoko ucnonb3dyembix B AOOIT
OO0 o0mux mms Bcex OOy4aromMXCS BHAOB JESATEIBHOCTH CIEAYET YCHIUTh BHIBI
JeSITeIbHOCTH, ClIEUU(pHUUHbIE Ul JaHHOW KaTeropuM JeTei, oOecreunBaroniie OCMBICIEHHOE
OCBOCHHME COJIepKaHUSI OOpa3oBaHHs IO MPEAMETY: YCHJICHHE MPEeIMETHO-TIPAKTHIECKOM
JeSITebHOCTH C aKTUBU3ALMEeH CEHCOPHBIX CUCTEM; OCBOCHUE MaTepualla ¢ OIIOpOil Ha alrOpUTM;
«TIOIIAroBOCTh» B U3YYEHUH MaTepHaja; UCIOJIb30BaHUE JOINOJHUTEIBHON BU3YyaJIbHOM ONOPbI
(cxeMmbl, 11a0JIOHBI, OOPHBIE TAOIUIIBI); PEUEBOM OTYET O MPOLIECCE U PE3YIIbTATE AEATEIbHOCTH;
BBINOJIHEHUE CIEUUANBHBIX 33/IaHUi, O0ECIEeUMBAIOIIUX KOPPEKIHIO PEryisinuu  y4eOHo-
IIO3HABATEJILHOM JIESITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

st obydatonmuxcsi ¢ 3[1P cymecTBeHHBIM SBISIOTCS MPUEMBI pabOTHI C JIEKCHUYECKUM
MatepHaioM 1o npeamerty. [IpoBoautces cnenmanbHas paboTa 10 BBEAECHUIO B AKTUBHBIH CIIOBaph
0o0y4aroluxcsi COOTBETCTBYIOLIEH TepMuHoOJOrUu. M3ydyaeMble TEpMUHBI BBOJATCS Ha
IIOJIMCEHCOPHON OCHOBE, 00s3aTelbHAa BHU3yallbHas MOJAEP)KKA, aITOPUTMbI pabOThl €
OIIpe/IeIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyaJIM3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocobbiMu 00pa3oBaTesbHBIMU NOTpeOHOCTAMU oOyuatomuxcs ¢ 3IIP, npu
IUTAHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIIeAYyeT NPUIEPKUBATHCS CIEIYIOINX MOMEHTOB:

1. IIpu onpoce HEOOXOMMO: JaBaTh AJITOPUTM OTBETA; Pa3pellaTh M10JIb30BaThCA MIIAHOM,
COCTaBJICHHBIM NPU MOJATrOTOBKE JOMAILIHEro 3a/aHus; AaBaTbh OOJbIIE€ BPEMEHU T'OTOBUTHCS K
OTBETY Yy JIOCKM; paspeliaTh JelaTh Ipe[BapUTeNbHbIE 3allUCH, MOJIb30BATHCSA HArJIsAHBIMU
MOCOOUSAMH.

2. ITo BO3MOXKHOCTH 3a/laBaTh OOYYAIOLIMMCS HABOJAILIME U YTOYHSIOIIME BOIPOCHI,
KOTOpBIE TOMOTYT UM IOCJIE10BAaTENIbHO U3JI0KUTh MaTepHall.

3. Cucremaruueckn MpOBEPATH YCBOCHHE MaTepuana [0 TEMaM YpPOKOB, s
CBOEBPEMEHHOT0 OOHAapYKEHHUs MTPOOEJIOB B MPOLIEIIIEM MaTepHare.

4. B mpouecce M3y4eHHs HOBOTO MaTepualia BHUMAaHHE YYEHUKOB oOpalaercss Ha
HauOoJiee CIOXHBIE pasfenbl u3ydaemoil Tembl. HeoOxomumo damie oOpamarbcsi K HEUM C
BONPOCAaMH, BBUICHAIOIIMMH MOHMMaHUE Y4eOHOro MarepHasa, CTUMYJIMPOBATh BOIPOCHI MpHU
3aTpyJHEHUSX B YCBOGHMH HOBOI'O MarepHala.

Mecmo yuebnozo npeomema « Pusuxa» 6 yuebHom niaue.

B cootBerctBUM ¢ DenepalbHBIM TOCYAapCTBEHHBIM OOPa30BATENbHBIM CTaHIAPTOM
OCHOBHOTO 001IeT0 00pa3oBaHus yueOHBIN peaMeT «DU3HUKa» BXOJHUT B MIPEIMETHYIO 00J1acTh
«EcrecTBeHHBIE HAyKU» U SIBISETCA 00s3aTenbHBIM Uil M3ydeHus. ConepikaHue y4eOHOTro
npeameta «Du3nkay, MpeAcTaBIeHHOEe B pabodeil mporpamme, cootBerctByer ®I'OC OOO,
OCHOBHOI 00pa3oBaTeIpbHON MPOrpaMMe OCHOBHOTO OOIIEro 0oOpa3oBaHUs, agalnTHPOBAHHON
OCHOBHOM 00pa3oBaTeNbHOM TPOrpaMMe OCHOBHOTO OOIIETO 00pa3oBaHUsS OOYYArOIIUXCS C
3aJIePIKKOM TMCUXUUYECKOTO Pa3BUTHSL.

Copnepxxanue yuyeOHOro npeamera «(pusnkar

7 KIIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MHUpa

®uznka — Hayka o npupoje. ABneHus npupoasl. Pu3NdecKue sBICHNS: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeTUYUHBL. M3mMepeHne (U3MYECKUX BEIUYMH. MEXIyHapoaHas CHCTeMa
€AMHHIL.

Kak ¢u3uka n npyrue ecrecTBeHHbIE HAyKH U3Y4atOT IPUPOLY.

[Tpenmer u MeToIbI (PUZUKH.



Jemoncmpayuu*

1. Mexannueckue, TeIIoBbIe, SJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Ouznyeckue TpUOOPHI W MPOIEaypa MPSMBIX HW3MEPCHHA AaHaJOTOBBIM U
M (GpoBBIM TPHOOPOM.

3. Onpenenenne NOrpeHoCTH IKCIEPUMEHTA.

Dponmanvuvle 1a60pamopHvle padomul uau 3J1eKMPOHHAA OEMOHCMPAYUA.

1.0OnpeneneHue HeHb! ACTICHUS U3MEPUTEIBHOTO MPHOOpa (MCIOIB3Ysl TEXHOIOTHIECKYIO
KapTy PKCIIEPUMEHTA).

2. 3mepenue pa3MepoB MajbIX TEIl.

Pa3nen 2. [lepBoHayabHbIE CBEEHHS 0 CTPOEHHH BelleCTBA

CrpoeHue BelIecTBa: aTOMBI M MOJICKYJIbI, uX pazmepsl. JIBUKCHHE YaCTHIl BEIICCTBA.
CBsi3b CKOPOCTH ABM)KCHUS YaCTHUI[ C TemIepaTypoi. bpoyHoBckoe nBmkeHue, audQysus.
Bzaumooeticmeue wacmuy eewjecmea: npumsidicenue u OMmMaiKusanue.

ArperatHble COCTOSIHHSI BEUIECTBA: CMPOEHUe 2a308, JCUOKOCmel U  MmMEEPObIX
(Kpucmaniuueckux) men. Bzaumocesnzo medcoy ce0lUcmeamu 6ewecms 6 PasHblX acpe2amHblx
COCMOSIHUSX U UX AMOMHO-MONEKVAAPHLIM cmpoeruem. OcobeHHocmu azpe2amubix COCMOHUL
6000l.

Jemoncmpayuu?

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenne nuddy3un.

®Dponmanvrble 1a00pamopHvle PAOOMbBL U ONLIMbL

1. Orenka auamMerpa aroMa METOAOM PSIIOB (C UCIoyIb3oBaHueM (hoTorpaduwii).
2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3.0mbITHl IO OOHAPYKEHUIO JEHCTBUS CHUI MOJIEKYJISIPHOTO MPUTSIKEHUS! (J1eKMPOHHAA
demoncmpayus).

Paznen 3. [IBu:kenne u B3auMojieiicTBue Te

Mexannyeckoe ABukKeHHE. PaBHOMepHOe M HepaBHOMEpHOE HBIKeHHE. CKOpOCTb.
Cpeonss ckopocmsv npu HepasHoMepHOM OsudiceHuu. Pacu€r myTH U BpeMEHH JIBUKEHUSI.

SIBnenue unepuuu. Bzaumoodelicmeue men Kak NPUYUHA USMEHEHUSI CKOPOCIMU OBUNCEHUSL
men. Macca kak mepa unepmuocmu mena. IlnotHoctes BemectBa. (636 nIomHOCMU C
KOIUYeCmeomM MONeKyll 8 eOuHuye o6véma eewecmaa.

Cuna kak xapakTepucTuka B3aumojenctBus ten. Cuna ynpyeocmu wn 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpto ounamomempa. SIBIeHUE TATOTEHUS U cuia Tsbkectu. Cuna
msaxcecmu Ha opyeux nianemax (MC). Bec Tena. HeBecomocTh. ClioKeHHE CHII, HAITPaBICHHBIX
1o oHOM npsAMoii. PaBHoaeicTByromas cuit. Cuna mpenus. Tpenue CKonvbiceHus u mpeHue NoKosL.
Tpenue 6 npupode u mexruke (MC).

Jemoncmpayuu®

1. Habmonenne MexaHMYeCcKoro ABMKEHHS Tela.

2 N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHS.

3 HaGmronenue siBJIeHMS] HHEPITUH.

4, Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJL.
5 CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEI.

6. CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

7. 1leMOHCTpalus CHIIbI YIIPYTOCTH HA PA3IMYHBIX MaTepuaax.
Dponmanvusle 1ab0OpamopHvle padomsl U ONbLIMBL,
1. N3mepenne macchl Tena Ha phIYaKHBIX BEcax.

! Bce JlemoncTpamuu u JlaGopaTtopHble paboThl, PEACTABIEHHBIE B COJEPKAHUH, OMYCKAETCs (MOMKHO)
MPOBOJIUTD, UCIOJIB3YsI HH(POPMALMOHHBIE U AJIEKTPOHHBIC TEXHOJIOTUH (LN(pPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
2 31ech 1 Jlajiee NPUBOIMTCS PACUIMPEHHBIN NEpeUeHb Ja00paTOPHBIX PA0OT U OMBITOB, U3 KOTOPOTO YYUTEIb
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.



N3mepenue o6bEma Tena.
Onpenenenue MIOTHOCTH TBEPAOTO Tea.
I'pagynpoBaHue npyXKMHBI U U3SMEPEHNE CHII JUHAMOMETPOM.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb PacTsbKeHUs (AedopMariiu) NpyKUHbI
OT NPUJIOKEHHON CUJIBL.

6. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKECHHSI OT BECa Tea
U XapakTepa CONPHUKACAIOIUXCS IOBEPXHOCTEH.

okrwn

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hanenue. Cnocobwl ymenvulenus u yseaiuuerus oasienus. /Jlasienue 2aza. 3a8ucumocmo
oasnenusi 2aza om 00véma, memnepamypvi. Ilepedaua Oaenenus meéPOLIMU MeNAMU,
aorcuokocmamu u 2azamu. 3axon Ilackana. Ilnesmamuueckue mawiunsl. 3aBUCUMOCTD JaBJICHUS
KUAKOCTH OT TiryouHbl. Coodwarowuecs cocyowt. I uopasnuueckue mexaHusmol.

Atmocdepa 3emnu u armocdhepHoe naBieHHe. [Ipuuunsl cywecmeosanusi 8030YUWHOL
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnoco Oasnenus. 3a8ucumocms
ammocgeprozo 0asieHuss om Gvlcomvl HAO YposHem Mmops. Ilpubopvl 0nsi usmepeHus
ammocgeprozo oasieHusl.

Heticmsue oicuokocmu u 2aza Ha NOSPY#céHHOe 8 Hux meno. BplTankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoda. [lnasanue men. Bozoyxonniasanue.

Hemoncmpayuu
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIICPaTyPHI.

[lepenava naBiaeHUs )KUIKOCTHIO M TA30M.

CooOmiarommecs COCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITQJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
TUTIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBrue miIaBaHUs TeN: IDIAaBAaHUE WM TOTPYXKCHHE TNl B 3aBHUCHMOCTH OT
COOTHOIIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

@ponmanvusle 1a00pamoprvle padomul u ONbIM bl

ocoakrwnhE

1. Onpez[eneHI/Ie BBITAJIKUBAIOIICH CHIJIBI, HeﬁCTBYIOIHCﬁ Ha TCJIO, HOFpY)KéHHOC B
KHUAKOCTD.
2. OHBITLI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTDb BBITAJIKMBAIOIICH CHIJIBI, ﬂeﬁCTBYIOHleﬁ

Ha TCJIO B KHUIKOCTH, OT 00BéMa HOFPY)KéHHOﬁ B KHAIKOCTh 4YaCTH TC€jIa M OT INIIOTHOCTH
KHUIKOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEpPIrus

Mexanundeckas pabora. MOIIHOCTS.

ITpocTbie MexaHU3MBI: pblyar, 0JI0K, HAKIIOHHAS IUIOCKOCTh. [Ipasuio pasHogecus puluaza.
Ilpumenenue npasuna pasHosecusi pviuaea K 010Ky. «3omomoe npasuno» mexanmuxu. KIII
MPOCTHIX MEXaHU3MOB. [IpoCcThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. Kuumemuueckas u nomenyuanvras dsuepeus. Illpespawenue
00HO020 8U0A MeXAHUYECKOU dHepeul 8 Opy2oll. 3aKOH COXPAaHEHHUs YHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

2. N3mepenne KIIJ] HaKTOHHOM MJIOCKOCTH (271€KMPOHHASL 0EMOHCMPAYUSL).

3. N3yuenne 3akoHa COXpAaHEHUS MEXAHMYECKOM HSHEPruu  (21eKmpoHHas
demoncmpayus).

Dponmanvusie 1abopamopnvie’pabomot u onvimot’

1. HccenenoBanue ycioBUi paBHOBECUs pblyara.



8 KUIACC

Pa3nen 6. TenioBble siBieHUs

OcHogHble NONOJNCEHUsT MOJEKYIAPHO-KUHEIMUYeCKOU meopuy CMmpoeHus Geuecmaa.
Macca u pazmepvi amomos u monekyn. Onvimel, NOOMEEPHCOAIOUUE OCHOBHBIE NOJOHCEHUS.
MOJLeKYIAPHO-KUHEMUYECKOU Meopul.

Mopenu TBEpPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUH BeuecTBa. Kpucmannuueckue u
amopghuvie mena. OOvACHEHUe CBOUCME 2a308, HCUOKOCMeU U MEEPObIX Mmel HA OCHO8e
NONOJACEHUU MONeKYAAPHO-KuHemuyeckoti meopuu. CMauuBaHUE U KANULIAPHbIE SA61EHU.
Tennogoe pacuiupenue u cocamue.

Temnepatypa. Cesa3b memnepamypsl cO CKOPOCMbIO MENI0B020 OBUICEHUS YACUY.

Buytpennss sueprusi. Cnocoduvl uzmeHneHus 6HympeHHeu SHepauu: menjionepeoaia u
cogepuienue pabomol. Buovl mennonepedauu: menionpo8oOHOCHMb, KOHEEKYUsL, U3TYYeHUe.

KonnuectBo temnotel. Yoenvunas mennoémxocmo eewjecmsa. Tennioodmen u menyogoe
pasHogecue. Ypasnenue mennogo2o bananca.

IInasnenue u omeepoesanue KpUCMALIULECKUX deuyecms. YoerbHas menioma niasieHus.
Ilapoobpaszoseanue u konoencayus. Hcenapenue (MC). Kunenue. Yoervnas menioma
napooopazosanus. 3a8UCUMOCMb memMnepamypsvl KUNEHUs. Om ammoc@epHo2o O0asieHusl.
Brasicnocmo 6030yxa.

DHeprus TOIUBA. YoenvHas menioma c20paHus.

Ipunyunsvr pabomwvr mennosvix osueameneu. KII/[ mennosoco Osucamens. Tennogvie
ogueamenu u 3awuma okpysicarowei cpeovt (MC).

3axon coxpanenus u npespawenus snepauu 8 mennogvix npoyeccax (MC).

Jemoncmpayuu

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. HaGmronenue nuddysuu.

3. HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

4, Habmtoienue TemnoBoro pacivpeHus Ted.

5. N3menenne naBineHuss Ta3a MNpU H3MEHEHMH OOBEMa U HarpeBaHUW WU
OXJIKICHUH.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

7. Buns! Teruionepenayn.

8. Oxnaxk/IeHre Mpu COBEPIIEHUU PabOTHI.

9. HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3INYHBIX BEIECTB.

11. HaOmroaenue KueHus.

12. Hab6nronenne mocTossHCTBa TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Monenu TemIoBEIX ABUTATEIIEH.

@ponmanvusvle 1adbopamopHvle padonvl U ONbIMbL

1. OneITEl 1O  OOHApYXKEHUIO JIEHCTBUS CHUJ  MOJIGKYJISIPHOTO  MPUTSHKCHUS
(271eKmponHHan 0emoncmpayus).

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITEI O HAOTIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeJl.

4, Ornpenenenne KOIM4IecTBa TEMIOTH TPU CMEIIMBAHUH BOJIBI Pa3HOUW TEMIIEPATYPHI.

5. OMnBITHI, TEMOHCTPHUPYIOIINE 3aBHCHUMOCTh JIaBICHHUS BO3/IyXa OT €ro o0bhéma u
HarpeBaHMs UIN OXJIAKICHHUS.

6. Habmronenne n3MeHeHus: BHYTPEHHEH YHEPTUH Tela B Pe3yabTaTe TEIUIONEepeIaun
1 pabOThI BHEITHUX CHJL.

7. HccnenoBanue SBICHHS TETNIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOW W TOopsSden
BOJIBI.

8. HccnenoBanue npouecca uCapeHusl.



9. OrnpezenieHre OTHOCUTENBHON BIAXXKHOCTH BO3/yXa.

Pa3nen 7. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HUSA

Onexmpuszayus men. JIBa pona snekTpuyecKux 3apsnoB. B3aumoneiicTBue 3apsKeHHBIX
TeJ.

DnexTpuueckoe nonue. [lpunyun cynepnosuyuu 21eKmpuyecKux noaetl (Ha KauecmeeHHoM
ypoeHe).

Hocumenu snexkmpuueckux 3aps008. Dnemenmapusiii d1ekmpudeckuti 3aps0. CmpoeHnue
amoma. [IpoBOTHUKY U AUDJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

DnexTpuueckul TOK. Ycnosus cywecmeoganus snekmpuyeckoco moxa. VICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHMCTBHS 3JIEKTPUUYECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
Dnekmpuueckuti Mok 8 HCUOKOCMAX U 2a3aX.

PaboTa 1 MOIITHOCTE AMEKTPUIECKOTO0 TOKA. 3axon JJocoynsi—/lenya. Dnexmpuueckue yenu
u nompebumenu d1eKMpuUYecKol 3Hepeuu 6 Ovimy. InekTpuueckas uenb. Cuia Toka.
OnekTpuueckoe HampsbkeHue. CoOnpoTHBIICEHHE TPOBOIAHUKA. Yoervbnoe conpomusneHue
sewecmsa. 3akoH Oma ansa ydactka nenu. [locnenoBarensHoe W MapaieIbHOE COEIUHEHUE
MPOBOJIHUKOB. Kopomkoe 3amvikanue.

[TocrossHHBIE MarHuThl. B3auMonencTBUE NOCTOSIHHBIX MarHuToB. Machumuoe noie.
Mazenummnoe none 3emau u e2o 3nauenue 05 deusnu Ha 3emne. Onvim Ipcmeoa. Maznummuoe none
anekmpuiecko2o moka. llpumenenue 31eKkmpomasHumos 8 mexuuxe. /leticmeaue MazHUmMHoO20 noJis
H4 NPOBOOHUK C MOKOM. Jjlekmpoosueamenb NOCMOSAHHO20 moKd. Hcnonvszosanue
anekmpoosucamenell 8 mexHu4yecKux yCmpoucmeax u Ha mpaucnopme.

Onvimul  Dapaodes. Aenenue snekmpomaznumuoun  unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobvl noayueHusi 91eKMpuUYeckol dHepeuu. IIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

emoncmpayuu

1. DneKkTpu3anus Ted.

2. JIBa pojia 3IEeKTPHUUECKUX 3apsiI0B M B3aUMOJIEHCTBHE 3apsKEHHBIX TEJl.
3. YCTpoCTBO U IEHCTBHE 3IEKTPOCKOIIA.

4. OnexTpocTaTHyecKasi HHIYKLUS.

5. 3aK0H COXpaHEHUS AIEKTPUUECCKUX 3aPsII0B.

6. [TpoBOIHUKY U JUIIAEKTPUKU.

1. MopenupoBaHu€e CUIOBBIX JIUHUHI 3JIEKTPAYECKOTO MOJIS.

8. VI cTOYHNKH TOCTOSIHHOTO TOKA.

9. JlefcTBHS 2TIEKTPUUECKOT0 TOKA.

10.  DnexkTpuYecKuil TOK B )KUIKOCTH.

11. I"a30BbIit pazps.

12.  H3mepeHue cUIIbI TOKA aMIIEPMETPOM.

13.  M3mepeHue AIEKTPUIECKOTO HATIPSHKEHHS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONpPOTUBIICHUH.

15. B3anmoneiicTBre MOCTOSTHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JIEJIEHUS MOJIFOCOB MarHUTA.
17. MopenupoBaHHe MarHUTHBIX TI0JEH TOCTOSTHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MaruutHoe noJie Toka. DJEKTPOMArHuT.

20.  JlelicTBME MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

21. DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SIBICHUS JIEKTPOMArHUTHON HHIYKIIHU.

23. Omnbrter @apanes.

24.  3aBUCHMMOCTH HaNpaBJICHUS HHAYKIIHOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHH .
25.  DnexkTporeHepaTop MOCTOSHHOTO TOKA.

DponmansHsle 1aOOpamopHsle padomuvl U ONbIM bl



OMNBITHI 110 HAOTIOACHUIO EKTPU3AINH TEJI UHAYKIIUEH U PU COMPUKOCHOBCHHH.
HccnenoBanue qeiCTBUS 2JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopKa 2IEKTPUUYECKOH e U U3MEPEHUE CUITBI TOKA B €€ pa3InYHBIX Y4acTKaX.
W3mepenne HanpsKeHHs Ha Pa3IMYHBIX Y4acTKaX AJIEKTPUUYECKOM LIeTH.
W3mepeHue cuibl TOKa U €ro PeryJInpoBaHUE PEOCTATOM.

H3mepeHue corpoTruBIESHUS TPOBOAHHUKA IIPU ITIOMOIIY aMIIEpMETpa U BOJIbTMETPA.
Onvimpl, O0eMOHCmMpUpyroOwue 3a8UCUMOCMb INEKMPULECKO20 CONPOMUETEHUS
NPOBOOHUKA OM €20 ONIUHbL, NIOUWAOU NONEPEYHO20 CeYeHUs U Mamepuad.

NookrwnpE

8. IIposepxa npasuna crodicenus HanpadNCeHull NPU NOC1e008amMeNbHOM COCOUHEHUU
08YX Pe3ucmopos.

9. IIposepka npasuna 05 cubl MOKa npu NApAINEbHOM COEOUHEHUU PEe3UCNOPOS.

10.  Omnpenenenue pabOThI IEKTPUYECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

11.  OmnpepeneHue MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYLIEr0 4Yepe3 JaMIO4yKy, OT
HaIIpsDKEHUsS Ha HEell.

13. HccnenoBaHue MarHUTHOTO B3aUMOEHCTBUS MOCTOSTHHBIX MAarHUTOB.

14.  H3yuyeHwe MarHMTHOTO TOJS IMOCTOSHHBIX MarHUTOB NpPU UX OOBEIUHEHUU H
pa3JelIeHUN.

15.  HccnenoBanue AeWCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHUJIbl B3aMMOJAEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUS TOKa B KaTYIIKE.

17.  H3yuyeHue AeHCTBUS MAarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

18.  Usyuenue pabomei snekmpoosucamensi.

19. N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

20.  OnbITHI MO HCCIIEOBAHUIO SIBICHUS YIEKTPOMAarHUTHON HHYKIIUU: HCCIIEJOBAHUE

W3MEHEHHMI 3HaYEHUS U HallpaBJICHUA UHAYKIIUOHHOTO TOKaA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUA

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO [IBIDKCHMs. PaBHOMepHOe TpsMOJIMHEWHOe JBWKeHue. Hepasnomeprnoe
npamonunelnoe oguxcerue. CpemHsIsl U MCHOBEHHASI CKOPOCMb mend Npu HepasHOMEPHOM
08UIICEHUU.

Yckopenue. Pagrnoyckopennoe npsamonunetinoe osudicenue. CBodoaHoe nagenue. Onvimol
Tanunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.

[TepBeiit 3akoH Herorona. Bropoii 3akoH Herotona. Tperuit 3akoH HerotoHa. [lpunyun
cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpenus CKOAbMCeHUsl, CUlad mpeHus
NOKOs, Opyaue 8Udbl MpeHUs.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TATOTECHHS. YCKOPEHHE CBOOOIHOTO TaJCHHUS.
Heuocenue nnanem eoxpye Coanya (MC). Ilepsaa xocmuueckas ckopocmos. Hesecomocmv u
nepezpysKu.

PaBHOBecue marepuanbHON TOUKU. AOconromHo meépooe meno. Pasnosecue meépooco
meina ¢ 3aKpenyiéHHol ocvlo epaujerus. MoMeHT cuibl. [lenmp mascecmu.

Wmnynec tena. HMsmenenue umnynvca. Mmnynvc cunvi. 3aKOH COXpaHEHMsI MUMITYJIbCa.
PeaktuBnoe asmxenue (MC).

Mexannueckasi pabota U MOIIHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Ceazo
oHepeuu u pabomwl. IloTeHUMambHAsT 3HEPrHsl Tela, MOJHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanvnas suepaus corcamoti npyscunvl. Kunerndeckas sHeprusi. Teopema o Kunemuyueckou
9Hepeuu. 3aKOH COXPaHEHHUSI MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu



1. Ha6JIIOI[eHI/Ie MCXAaHUYCCKOI'0 ABMIKCHUS TCJIa OTHOCUTCIIBHO Pa3HbIX TCJI OoTcuéra.
2. CpaBHeHue yTel ¥ TpaeKTOpUi IBUKEHUS OJJHOT'O U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJl OTCUETA.

3. N3mepeHue cKOpoCTH U YCKOPEHHsI IPSIMOIMHENHOTO ABUKEHMSL.

4. HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

S. HaOnronenue 1BuKeHUs Teia 1o OKpyKHOCTH.

6. HabGmronenne MexaHWYecKMX SBICHHM, IPOUCXOASAIIMX B CUCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCHUTEJIbHO KaOMHETa (QU3UKH.

1. 3aBUCHUMOCTh YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBL.

8. HaOnroneHnue paBeHCcTBa CHII IIPU B3aUMOZECHCTBUM TEJ.

9. M3meHeHune Beca Tea Npu YCKOPEHHOM JBUKEHUU.

10.  Ilepemauya umnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  TlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue uMIysbca IpU HEYIPYrOM B3aUMOIEHCTBHH.

13.  CoxpaHeHue UMITyJIbCa IPHU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabnroneHne peakTHBHOTO JIBHYKEHUS.

15.  CoxpaHeHue MEXaHUYECKOM 3HEPIruu Ipy CBOOOJHOM Ma/I€HUU.

16.  CoxpaHeHue MEXaHMYECKON SHEpruM NpU ABWKEHMM Teja MOjA JeHCTBUEM
NPYKUAHBL.

Dponmanvusle 1adopamopHvie padomul U ONbLINbL

1. Koncmpyuposanue mpaxma 01 pazeowa u  OdanvbHeuule2o0 pagHOMEPHO20
OBUIICEHUS WAPUKA UTIU TNENENHCKU.

2. Omnpenenenue cpeiHEd CKOPOCTU CKOJIbKEHMsI OpycKa WM JIBUKEHUS LIapuKa 10
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Teja NPy paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOW
IJIOCKOCTH.

4. Hccnenoanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JBH)KEHUU
0e3 Ha4aJIbHON CKOPOCTH.

S, HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHUSI OT CHUJIbI HOPMaJbHOI'O
JTaBJICHUSL.

6. Onpenenenne ko3P huimeHTa TPEHUSI CKOIbKECHHUS.

7. Omnpenenenne KECTKOCTU NPY>KUHBI.

8. Omnpenenenne pabOThl CWIIBI TPEHUS MpPU PABHOMEPHOM JIBWKEHUHU Teja IO
TOPU30HTAJIBHON TOBEPXHOCTH.

9. Omnpenenenne paboThl CUIIBI YIIPYTOCTU IPHU MOIBEME Ipy3a C UCMHOIb30BAHUEM
HETOABMKHOTO U TOABHKHOTO OJIOKOB.

10.  M3yueHwue 3aKOHA COXPaHEHUS dHEPTHH.

Pa3znen 9. Mexannyeckue KoJe0aHUsI M BOJTHBI

KonebarenpHoe aBmxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHIA: MEPUOJI, 4acTOTa,
amrutyna. Mamemamuueckuti u npyxcurHolti masmuuku. Ilpespawenue sHepeuu npu
KonebamenvbHoOM OBUNCEHUL.

3aryxaromue koneOanus. BeiHyxieHHble koieOanus. PezonaHc.

Mexanunueckrue BoOdHBI. CBOWCTBa MEXaHWUYECKHX BOJH. [IpodonbHblie u nonepeumsvie
B0JIHbL. [[TUHA BONIHBL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue 80iHbI 8 M8EPOOM melie,
ceticmuyeckue 8oanvt (MC).

3ByK. [ pomkocms 36yka u ebicoma mouna. Ompasicenue 38yka. Mngpassyx u yiompaszsyx.

Jemoncmpayuu

1. Hab6nronenue xonebanuii Tel Mo 1eHCTBUEM CHIIBI TSDKECTH M CHUTBI YIIPYTOCTH.
2 Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGnronenue BeIHYKIEHHBIX KoJIe0aHUH U pe30HAHCA.

4 PacrnipocTpanenne mpoJoabHBIX U MONEPEYHBIX BOJH.



o. Habmionenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTHYECKUI PE30HAaHC.

Dponmanvusle 1a00pamopHvle padomul u ONbLIM bl

1. Omnpenenenne 4acToThl U Mepruoa KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. OnpeneneHre YacTOThl M Tepuoja KoleOaHW TPYKUHHOTO MasTHHKA
(271eKmpoHHan 0emoncmpayus).

3. HccrnenoBanue 3aBUCHMOCTH TIE€PHOJAa M YacTOThl CBOOOJHBIX KOJeOaHUI
HUTSHOTO MasATHUKA OT €ro0 JUIUHBIL.

4. HccnenoBanne 3aBUCMMOCTH TEpuoja KojeOaHWH NpPYKUHHOTO MasTHUKA OT
MacChl Ipy3a (2J1eKmpoOHHAA 0eMOHCMPAUUs).

o. [TpoBepka HE3aBUCHUMOCTH TepHojia KoineOaHui rpy3a, MOJABCIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnpIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh IepHoJa KojieOaHUN MpYKUHHOIO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepeHune ycKopeHus CBOOOIHOIO NAJACHUS (21eKMPOHHAA 0eMOHCMPAyUus).

Pa3nes 10. D1eKTpOMarHuTHOE MoJie M 3J1eKTPOMAarHUTHbIE BOJIHBI

DIEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHbIE BOJIHBL. (C6oucmea 31eKmpoMAacHUMHbBIX
eoan. Lllxana anekmpomaznumneix 601n. Fcnonvzosanue 31eKmMpoMaASHUMHbBIX 80JIH OJisl COMOBOT
CBA3U.

DnekTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BosiHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

@ponmansvhsie 1abopamopivle’ padomol u OnbLMbL

1. N3ydyeHne CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIBLHOTO

4

tenedoHa.
1. W3yuenwue sBICHUHN 3JIEKTPOMArHUTON HHIYKIUH.

Pa3neua 11. CBeToBbIe siBJICHUS
JlyyeBas mozenb cBeta. Mcrounuku ceta. lIpsamonuneiinoe pacnpocmpanenue ceemd.
3ammenua Coanya u Jlynwi. OTpaxkenue cBera. [lnockoe 3epxano. 3akon ompadicenus ceema.
[Ipenomiienne cBeta. 3aKOH MpeNoMIIeHUsl cBeTa. [lonHoe 6HympeHHee ompadsgiceHue
ceema. Hlcnonvzoganue noiHo20 6HympenHe20 OmpadiceHus 8 ONMU4eCcKux c8emosooax.
Jlunza. Xox nyuedt B nmH3e. Onmuueckas cucmema ghomoannapama, MUKpoOCKona u
meneckona (MC). I'nas kak onmuueckas cucmema. bnuzopykocms u 0anbHO30pKOCHb.
Pasnoocenue 6enoco ceema 6 cnexkmp. Onvimovl Horomona. Cnoowcenue cnekmpanbHbiX
Y6emoe.
Hemoncmpayuu
[TpstmonuHEIHOE pacIpoCTpaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xox mydeil B cobuparoleii JInH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tomy4yenue n300paskeHMIA ¢ TOMOIIIBIO JIHH3.
[Tpuniun aeiictBus goroamnmnapara, MUKPOCKOTNA U TEIECKOIIA.
0. Mozens riiasa.
11. Paznoxxenne 6enoro cBeTa B CIIEKT).
12.  Tlomydyenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
@ponmanvusvle 1a00pamopHvle padomol u ONbIM bl

BoOooo~NoaR~wWdE



1. HccenenoBanue 3aBUCUMOCTH YIUIa OTPAyKEHUs CBETOBOIO JIyda OT yIJia MaJcHHUs.

2. W3ydeHne xapakTepuCcTUK U300pakeHus peIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHHS CBETOBOTO JIy4ya OT YyIJla NaJeHUs
Ha TPaHUIIE «BO3AYX—CTEKIIO».

4. [Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAOICH JTHH3HI.

5. Omnpenenenne (POKyCHOTO pacCTOSHUSA U ONTHUECKON CHIIBI COOMPAIOIIEH JTHH3BI
(271eKmpoHHaA 0emoHCmpayus).

6. OMnBITHI O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAYUSL).

1. OMNBITHI 110 BOCIPHSTHIO [BETA MPEAMETOB TP UX HAOIIOJCHUH Yepe3 I[BETOBBIC
(UITBTPHI.

Paznen 12. KBanToBbI€e IBJICHUSA

Onvimel Pesepghopoa v mnaneTapHas Mojieilb aroma. Moaens atoma bopa. Hcnyckanue u
noziowenue ceema amomom. Keanmut.

PagnoaktuBHOCTB. Anbgha-, Gema- u eamma-usiyyenus. CTpOCHHE aTOMHOTO SJIpa.
Hyknounas moodenv amomuoco siopa. HMzomonwsi. Paduoaxmusnvle npespawenus. Ilepuoo
noIypacnaoa amomHbix soep.

SnepHble peakuuu. 3aKOHBI COXpAHEHHS 3apsSIAOBOIO M MaccoBOro 4wcen. Peaxyuu
cunmesa u oenenust sioep. Uemounuku snepeuu Connya u 36é30 (MC).

SlnepHasi sHepreTuka. /leicmeus paouoaKmueHuIX U3IYUEeHUL HA JHCUBble OPeaAHUMbL

(MC).

Hemoncmpayuu

1. CrieKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

2. CrnieKTphl pa3aIMYHbIX I'a30B.

3. CrnexTp BoaOpoO/Ia.

4. HaGnronenue TpekoB B kamepe Buibcona.

S, Pabora cuéTunka HOHU3UPYIOMIMUX U3TYyUCHH.

6. Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

@ponmanvusvle 1adopamopHvie padbomuvt U ONbLINbL

1. HccnenoBanue TpeKoB: U3MEPEHHE SHEPIMM YacTULBI 10 TOPMO3HOMY IyTH (110
dotorpadusam) (21eKkmponnas demoHcmpayus).

2. W3mepeHue painoakTUBHOTO (DOHA (271eKMPOHHAA OEMOHCIMPAYUL).

IToBTOpPHTE/IBLHO-00001IAK0 LN MOLY/Ib

[ToBTOpUTENBbHO-0000MIAIOMUKA  MOYAb MpEeAHAa3HAuYeH s CHUCTEeMaTH3aluu U
0000111eHUsI TPEMETHOTO COJIEPYKAHHS U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO NPU U3yYSHUN
BCEro Kypca (pU3HuKu.

IIpy wW3ydeHMH JAHHOTO MOJYJS pEWIN3YIOTCS W CUCTEMaTH3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMbIX PE3yJIbTaToB 00yueHHs], (POPMUPYETCS €CTeCTBEHHO-Hay4Has
TpaMOTHOCTE: OCBOCHHWE HAYUYHBIX MCETOJOB HCCIICIOBAHUA SIBIICHUIN npupoael W TCXHUKH,
OBJIa/ICHUE YMEHUSAMU OOBACHATH (pU3NUecKue SABICHUS, IPUMEHSIS TIOJTy4YeHHbIE 3HAHUS, PeIlaTh
3aaa4u, B TOM YHCJIC KaUCCTBCHHBIC U OKCIICPHMECHTAJIbHBIC.

[TpyHIMIHATBHO AEATEIBHOCTHBIN XapakTep JaHHOIO pa3zella pealu3yercs 3a C4ET Toro,
YTO ydalmqueECA BBIMMOJHAIOT 3alaHUs, B KOTOPBIX UM IIPCJI1aractcA:

" Ha OCHOBC IOJTYYCHHBIX 3HAHUM pacro3HaBaTrb U HAYYHO OOBSICHATD (bmnqecxne SABJICHUSA

B OKPYXaIOIIe MPUPOJIEC U MOBCEAHEBHOM KU3HU,

" HCIIOJB30BaTh I10J PYKOBOACTBOM II€arora Hay4HbI€ METOAbI UCCIICOBAHUA (I)I/ISI/I‘-ICCKI/IX

SIBJICHUH, B TOM YHCJI€ U1 IPOBEPKU TUIIOTE3 U MOJIyUYEHHs] TEOPETUUECKUX BBIBO/IOB;

* OOBSICHATH C ONOPOM Ha IUIAKTUYECKUH Marepuan mocje OOCYXKIEHHUS C IeJarorom

Hay4uHbl€ OCHOBBI Hau0OJI€€ BaXKHBIX JOCTH)KEHUIM COBPEMEHHBIX TEXHOJIOTUH, HaIpUMeED,



IIPAKTUYECKOTO MCIIOIb30BAHUS PA3JIUYHBIX HMCTOYHHMKOB JHEPIMM HAa OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHHSI BCEX U3BECTHBIX BUOB YHEPTUU.
Kaxxgas w3 TeM [JaHHOrO pasfena BKIIOYAET SKCICPUMEHTAIbHOE MCCIEA0BAHUE
00001Iaroero xapakrepa Ha yCMOTpEHHe Iefarora 1 npu ero nomouiu. Pasnen 3aBepruaercs
IPOBEICHUEM JTUArHOCTUYECKON U OLIEHOYHOH paboThI 32 KypC OCHOBHOM IIKOJIBI.

Iliianupyemble pe3yJibTaThl OCBOCHUS Y4eOHOr0 npeaMeTa «(pu3nKa) HA YPOBHE
OCHOBHOTI0 00111er0 00pa3oBaHus

B menom pesynbrarhl ocBoeHus: oOydatomumucs ¢ 3[IP ygebHoro mpenmera «Dusnka
JOJKHBI COBIIAJaTh C pe3ysibTaTaMu MPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOILEro
o0OpazoBaHusl.

Haubonee 3HaUMMBIMU SIBJISIOTCS:

JIMUHOCTHBLIE PE3VYJIbTATBI:

MOTHBAIMS K OOyUEHHIO U LieJIEHAIPaBIE€HHON T03HABATENbHON AESITEIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHHE JIMYHOTO OIbITa, HaOMIOJCHUH 3a (U3NUYECKUMU
AKCIIEPUMEHTAMU;

yCTaHOBKA Ha OCMBICIIEHHE Pe3yJIbTaTOB HAOII0A€HUH 32 IPUPOAHBIMU U TEXHOT€HHBIMU
SIBIICHUSIMU C TTO3UIHHA (PU3HYECKUX 3aKOHOB;

CIOCOOHOCTH OLIEHUBATh MIPOUCXOIAIINE U3MEHEHUS U UX MOCIEICTBH; (OPMYJINPOBATH
U OLICHUBATh PUCKU, POPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO AEATeIbHOCTh (MpU
COBMECTHOM BBINOJIHEHUH J1a00paTOPHBIX IPAKTUYECKUX padboT);

YMEHHUE pa3inyaTh yueOHbIe CUTYyalluH, B KOTOPbIX yuammuiics ¢ 3I1P moxer aelicTBoBaTh
CaMOCTOSITENIbHO, U CUTYyallUH, TJIe CJIEAYEeT BOCIOJb30BaThCA CHPABOYHOW HH(pOpManuend u
JPYTUMH BCIIOMOT'aTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TNPUHUMATh pEIIEHHE B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJYYEHHBIX B X0J1e 00y4eHuUs1 (PU3NUECKUX 3HAHUN B aKTYaJIbHYIO CUTYAIHIO;

CIOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOH >KM3HM INpaBWAa JUYHOW OE€30MaCHOCTH Ha
OCHOBE MOHMMaHUs (PU3MUYECKUX SBJICHUN U 3HAHUS 3aKOHOB (PU3UKHY;

yYMEHHE KPUTUYECKH OLIEHMBATh IMOJIYYEHHYIO OT cobeceqHrKa NH(POpMaIMI0, COOTHOCS
ee co 3HaHHuEeM (PU3UYECKUX 3aKOHOB;

CIOCOOHOCTH IepeiaTh CBOM COOOPaKEHUS, YMO3AKIIOUEHUS TaK, YTOOBI ObITh OHSTHIM
JPYTUM UYEJIOBEKOM;

aJIeKBATHOCTh MOBEJICHHSI 00YYaIOLIErocs ¢ TOUKH 3PEHUS OMIACHOCTU WM O€3011aCHOCTH
JUIs ce0sl WK 711 OKPYXKAIOIuX;

yBaXkK€HHE K TPYIy U pe3yJbTaTaM TPYI0BOU JeSTEIbHOCTH;

yriiyOJeHue TMpeCcTaBlIeHUuil O IEeJTOCTHOM KapTHMHE MUpa Ha OCHOBE MPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U TPAKTUIECKUX YMEHUH.

METAITIPEJIMETHBIE PE3YJIbTATHI

Osnaodenue yHugepcaibHbIMU YUeOHBIMU NOZHAGAM ETIbHBIMU OCUCHBUAMU:

BBISIBJISTH MPUIHHBI U CIICACTBHSI MPOCTHIX (DU3MUCCKUX SBIICHHIA,

onpeaensaTh (U3MUECKUe MOHSITHS, CO37aBaTh OOOOIICHMS, YCTaHABIWBATHL AHAIOTHH,
KJIAaCCHU(HUITUPOBATH, CAMOCTOSTSIIBHO BBIOMPATh OCHOBAHHS W KPUTEPUH JUTS KIIACCH(UKAIINH,
UCTIOJIB3YS CIPABOYHYIO HH()OPMALIUIO U OMHPASCh HA alITOPUTM YYEOHBIX JCHCTBHIA,

YCTaHABIIMBATh TMPUYUHHO-CIICJACTBCHHBIC CBS3HM, CTPOUTH JIOTHUYECKOE PACCYKICHHE,
YMO3aKIio4YeHne (MHAYKTUBHOE, JACAyKTHBHOE, IO AaHAJOTHUH) M JIeNaTh BBIBOABI TIOJ
PYKOBOJICTBOM TI€/Iarora;



MCKaTh WJIM OTOMPATh MH(POPMAITUIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM MPEI0KEHHON
y4eOHOIl 3a/1a4u U 3a/1aHHBIX KPUTEPHEB.

co3/1aBaTh, NMPUMEHATh M MPEOOPa3OBBIBATH 3HAKW M CHMBOJIBI, MOJEIH U CXEMBI JUIS
peleHHs yueOHbIX U [103HaBaTeIbHbIX 3a/iay;

C TIOMOIIBIO MIEAarora Wi CaMOCTOSTENIHO MPOBOANUTE OIIBIT, HECIOKHBIA SKCIIEPUMEHT
10 YCTAHOBJIEHHUIO 0COOEHHOCTEHN (PU3NUecKoro 00bEKTa WM SBICHHUS;

peoOpa3oBEIBATH MHPOPMAIIUIO U3 OJTHOTO BUIA B APYToi (TaOJIUIly B TEKCT U TIp.);

YCTaHaBJIMBATh B3aMMOCBS3b (PU3MUECKUX SBICHUI M IPOLIECCOB, MCIIObB3YS AITOPUTM
y4€OHBIX JIEHCTBUH.

Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OCO3HAHHO HCIOJB30BATh PEUYEBHIC CPEACTBA B COOTBETCTBUHU C 3a7auyeil KOMMYHUKAIIH
JUIsl BBIPA)KEHUSI CBOMX MBICIIEH U MOTPEeOHOCTEN IS IJIAHUPOBAHUS CBOEH J1€ATEIIbHOCTH;

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJCHCTBHE B Tpynne (OmpenensiTs oOmue e,
pacrpenesaTh poJid, 10roBapuBaThes APYT C APYroM U T. [1.).

[[EJICHANPABICHHO HCIOJIb30BaTh MH(POPMAIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTHH,
HE00XO0/IUMBIE /7S peIlIeHUs YUeOHbIX U MPAKTUYECKUX (PU3MUECKUX 3a7ay;

OpPraHU30BBIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM H
CBEpCTHUKAMH B Ipoliecce 3aHITUH (HU3UKOM.

Ognadenue ynugepcanbHbIMU yueOHbIMU PEYIAMUEHBIMU OCUICIGUAMU:

IIOHUMAaTh LI€JIM €CTECTBEHHOHAYYHOr0 OOyuYeHHs], CTaBUTh U (OPMYJIHNPOBaTh AJs ceOs
HOBBIC 33/1a4d B y4eOe U MMO3HABATEIbHOM IeATEILHOCTH;

oOHapyxuBaTh U (OPMYyIHUPOBaTh Y4eOHYIO MpoOIeMy, ONpeAeNsATh Leib y4eOHOMH
NeSITeTbHOCTH;

CaMOCTOSITENIbHO WMJIM C MOMOILBIO YYWUTENs IUIAHUPOBATh MYTHU JIOCTHMIKEHHUS Lieled B
(GU3NIECKHUX SKCIEPUMEHTaX, B TOM YHCJIE aIbTEpHATHBHBIE, OCO3HAHHO BBHIOMpATh Hamboiee
3 PEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U MO3HABATENbHBIX 3a/1a4;

COOTHOCHTH CBOM TPAaKTUYECKHE JEHCTBHA C IUIAaHUPYEMBIMH pe3yJbTaTaMH,
OCYILECTBIISATh KOHTPOJIb CBOEH JIESTEILHOCTH B ITPOLIECCE JOCTHIKEHHS pe3ylibTaTa, ONpeenTh
CrocoObl IeHCTBUN B paMKaX NpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JIeMCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUel;

MPaBUIHHOCTh BBITIOJHEHUSI OKCIEPUMEHTAJIbHON Y4eOHOW 3ajmaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ pelIeHUS;

BJIaJICHHE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, TPHHATHUS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOM U MO3HABATEIbHOMN J1EATEIIbHOCTH;

JaBaTh aICKBaTHYIO OIICHKY CHTYAllUW U MpejiaraTh IUIaH €€ N3MCHEHHS,

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEILICHUH y4eOHOH 3a1a4H;

0CO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IMPEJMETHBIE PE3VJIbTATHI

TpeGoBanus K NpeAMeTHBIM pe3yJIbTATaM OCBOeHHS Y4eOHOro npeamera «Pusunkay,
pacnpejiejieHHbIe 10 To1aM 00y4YeHust

Pe3ynbratel mo rogam GopMynupyrOTCs IO IPUHIIUITY J00aBICHUS HOBBIX PE3yIbTAaTOB OT
roja K roay (pe3yiabTaThl OUEPETHOTO TO/a M0 YMOTYAHHUIO BKIIFOYAIOT Pe3yIbTaThl MPEIbITYIIHNX
JIeT).

7 KJIACC
[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHPOBAHHOCTH Y
00yYaromuxcst yMeHUH:

— OPHEHTHPOBATHCS B MOHATHUSAX W ONEPHPOBATH UMK Ha 0a30BOM YpOBHE: (U3NYECKHE U
XUMHYECKHE SIBJICHUS; HAOJIIOJCHUE, OSKCIIEPUMEHT, MOJETb, TUIOTE3a; CIMHHUIIBI
¢u3nUecKuX BEIUYMH; aTOM, MOJIEKYJa, arperatHble COCTOSHUS BeliecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE); MEXaHMUYECKOE [BIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,



OpSAMOJIMHEHHOE), TpPaeKTOpus, paBHOJEHCTBYIOIIAs cwi, Jedopmauus (ymnpyras,
IUTACTHYECKasi), HEBECOMOCTb, COOOLIAIOIINECS COCY/bl, C ONOPOH Ha JUIAKTUYECKUN
MarepHan

pasnnyathk sBieHus (aud@ysus; TeroBoe ABMKEHHE YaCTHIl BEIIECTBA; PAaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE [BIIKCHME; HHEPIMS; B3aUMOJICHCTBHUE TEN; pagHosecue
MEEPOLIX mesl ¢ 3aKpPeniéHHOU 0Cblo 8paujeHus; Tiepeiadya 1aBaeHNus TBEPABIMU TellaMH,
KHUJIKOCTSIMH M Ta3aMH; aTMoc(epHOe MaBlieHHE; IUIABaHUE TEJ;, MpPEBPAILCHHS
MEXaHUYECKOW SHEpruu) 1o ONMUCAHUIO UX XAPAKTEPHBIX CBOIMCTB W Ha OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIIUX  JaHHOE (U3NYECKOe SBICHHE, IIOCIE  IPEIBAPUTEIHHOTO
00CYXJIeHUS C [Ie1arorom;

pacIio3HaBaTh NPOSBICHUE N3YYEHHBIX (PU3UUECKUX SIBICHUH B OKPYXKAIOIIEM MUPE, B TOM
qucie (u3nyYecKue SBJICHNUS B IPUPOJIE: IPUMEPHI IBUKECHHUS C PAa3TMYHBIMU CKOPOCTSIMH
B JKMBOH M HEXMBOH NpHpOJIE; NEHCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE; BIUSHUE
aTMOC(EepHOTO TaBJICHUS Ha )KUBOM OpPraHU3M; IUIaBaHUE PHIO; PHIYary B TEJC YEJIOBEKa;
IOpU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/auy B Y4eOHYIO, BBIJCNATH CYILECTBEHHBIE
CBOWCTBA/NPU3HAKN (PU3NIECKUX SIBIICHHH C TIOMOIIBIO TI€arora;

OIKCHIBATh M3YYECHHBIE CBOWCTBA TeJl M (hPU3MUYECKHE SBJICHUSA, UCHOIb3Ys (U3NYECKUE
BEJIMYMHBI (Macca, O0BEM, IJIOTHOCTh BEIECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSA
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CHJIa TPEHHUS, aBjieHue (TBEPIOTO
TeJa, )KUJKOCTH, Ta3a), BBITAJIKMBAOLIAs CUJIa, MEXaHWYecKas paboTa, MOIHOCTb, IJIE4O
CHJIBI, MOMEHT CHJIBbI, KOO((PHUIIMEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB, KHHETUYECKas U
NOTEHIMAJIbHAsL SHEPIUs) C OMOPOH Ha CXEeMYy; IIPU ONMCAHUU PACKPbIBaTh (pU3MUECKUIA
CMBICII HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYCHUS W CIUHHIBI (U3NYECKUX BEIWYHH,
Haxooums Qopmynvl, ceA3bleaAOUUE OAHHYIO PUSUYECKYI0 BeIUYUHY C OpyeuMU
BEUYUHAMY, CMPOUMb 2PAPUKU USVUEHHBIX 3A6UCUMOCTEN QUIUYECKUX BEeNUYUH C
OTIOPOi Ha TUJAKTUYECKUI MaTepual;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3UUECKUE SIBICHHS W TPOILECCH, UCIIONB3Ys MpaBUIIa
CJIOKEHUs CU (BAOJb OJHOM TpsiMoi), 3akown Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasuo pagrnosecus pvluaza (610Ka), «3010moe npasuioy MexaHuku, 3aKOH COXPaHEHHs
MEXaHUYECKOW SHEPruH; MpPH OSTOM JaBaTh CIOBECHYIO (DOpMYITHMPOBKY 3aKOHAa U
3anuUcbI8Ams €20 MamemMamuyeckoe 6vlpadcenue noo pYKOBOOCMEOM neodazo2d ¢
o0bcyscoeHuem niana pabomol,

O0BSICHATH (pU3HUYECKHE SIBJICHHSI, IPOLIECCHI M CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTHKO-OPHUEHTHUPOBAHHOTO XapaKTepa: MpH MOMOIIM IeAarora BBISBIATH
NPUYHHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTHYECKHX MIaroB C
onopoit Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUH, PU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pewmiaTb THUIIOBBIE pacu€THbIE 3aJauyd B lJeiicTBUe ¢ OHOpod Ha auropuTM,
IpeBapUTENbHO Pa300paHHbBIN COBMECTHO C MEJAroroM, UCIOIb3ys 3aKOHBI U (POPMYIIBI,
CBSI3BIBAOIIME (PM3UUYECKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJlaud 3aliChIBATh
KpaTKoe YCJIOBHE, MOJCTABIATh (U3NYECKHE BEIMYUHBI B (OPMYJIBI M MPOBOJIUTH
pacy€Thl, HAXOAUTH CIPABOYHBIC TaHHBIE, HEOOXOIMMBIE JUTS PEIICHHsI 3a/1a4, OIICHUBATh
PEATMCTUYHOCTD MOTYYEHHOH (pru3nuecKoi BEIMUHHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPH IMOMOIIH (U3NIECKUX METOJIOB
10CJIe MPEABAPUTENILHOTO 00CYKACHUS C IeJaroroM; Mpy MOMOIIM [eAarora B ONUCaHUH
UCCIIEIOBAHMSI BBIJENIATH IPOBEPSAEMOE IPEANONIOKEHUE (TUIIOTE3y), C ONOpPOH Ha
JUAKTUYECKUH MaTepuasl pas3iuyaTb W HMHTEPIPETUPOBATh IOJIYYECHHBIH pe3yJbTart,
HaXOJUTh Mocye 00CYKIEHUS € IeJaroroM OMIMOKHU B XO/1€ OIBITA, JAeaTh BHIBOJIBI IO €T0
pe3ynbTaram;

YMETh HaXOJIUTh C MCIIOJIb30BaHUEM IU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OMBITHI MO
HaOMIOICHUIO0 (U3NYECKUX SIBICHUH WM (QU3MYECKHX CBOWCTB Tel: (OpMYIMPOBATH
IpOBEpsEMbIE MPEOI0KEHHsI, COOUpaTh YCTAHOBKY U3 MPEI0KEHHOTO 000PYA0BaHMS



C ONOpOM Ha CcXeMy, 3aluChIBaTh XOJ ONbITa U (OPMYIUPOBATH BBIBOIBI IO
PYKOBOJICTBOM II€J1arora;

BBINOJIHATH TPSMBIE W3MEPEHUs] PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CHUIIBI U
TEMIIepaTypbl C MCIOJIb30BAaHHEM aHAJIOIOBBIX M LU(POBBIX NMPHOOPOB € ONOpPOH Ha
QITOPUTM; 3alKCHIBaTh TIOKAa3aHUs MNPUOOPOB ¢ y4yéToM 3aJaHHON aOCONIIOTHOM
HOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTH COBMECTHO C TI€arOroM HCCIIEJIOBAaHHE 3aBUCHUMOCTH OJHOW (pU3HUECKON
BEJIMYMHBI OT JIPYrOM C HCIOJIb30BAaHHEM TMPSMBIX H3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBMIKYILLETOCS Tela OT BPEMEHU JIBUKEHUS TEJIa; CULbl MPEHUS CKONbICEHUS]
om eeca mena, kaiecmea 06pabomKu no8epxXHOCmell mejl U He3aBUCUMOCIU CUTIbL MPEHUs]
om naoWaou CONPUKOCHOBEHUS Mel, CUNbl YNPY20CMu Om YOIUHEHUS NPYICUHDBL,
BLIMANKUBAIOWEU CUTbl OM 00bEMA NOSPYICEHHOU Uacmu mena u Om NIOMHOCHU
AHCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU Mmeld, Om 21YOUHbl, HA KOMOPYIO
NO2PYJHCEHO MeNo; YCI08ULl NIABAHUS Mel, YCI08Ull pAGHOBeCUsl pblua2a U O10K06), TIOA
PYKOBOJICTBOM II€[jarora y4acTBOBAaTh B IIJIJAHUPOBAHUM YYEOHOTO HCCIIEAOBaHMUS,
coOuparb YCTaHOBKY U BBINOJHATb W3MEPEHUs, CIEAyd IpPeIIoKEHHOMY IUIaHy,
(GuKcUpoBaTh pPE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3MYECKMX BEJIUYMH B BHJIE
NPEUIOKEHHBIX TAOIHII U TPa(HKOB, Ae7aTh BEIBOABI 110 PE3yIbTaTaM HCCIIEIOBAHMS;
COOTHOCUTb KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
KHUJIKOCTM UM TBEPIOrO Teja; CuUjla TPEHUS CKOJBbKEHUs; [aBJIEHUE BO3yXa;
BBITJIKMBAIOINAs CHJIA, IEHCTBYIONIAS HA OTPYKEHHOE B KHUIKOCTH TeNO0; K03 duimeHt
HOJIE3HOI'O JIEMCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYS NPEIOKEHHON MHCTPYKLUU; MPU
BBIIIOJTHEHUM W3MEpPEHUIl MOJ] pyKOBOACTBOM I€farora coOuparb 3KCIEPUMEHTAIbHYIO
YCTAHOBKY U BBIYMUCIIATH 3HAYEHHE UCKOMOM BETMUYMHBI;

coOnrofarh NpaBWja TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1ab0paTOpHBIM
000py/10BaHNEM TOCIE NPEABAPUTEIBHOTO 00CYKIEHUS C MEJarOroM;

COIIOCTABJIATh TNPUHIMIIBI JEHCTBHS NPUOOPOB M TEXHMYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAIONIMecs COCYIbl, OapoMeTp, pblyar, MOJBMXKHBIA U
HETOABUKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha TUJAKTUUECKUI MaTepual;
XapakTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB
1oCJI€ MPEIBAPUTEILHOTO 00CYKICHHsSI ¢ MEAaroroM ¢ ONOpOW Ha MX OMUCAHMS (B TOM
yyclie: MOAIIMIHUKN, YCTPOWCTBO BOJONPOBOJA, T'MJIPaBIMYECKUN Ipecc, MaHOMETP,
BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), MUCIIOJIB3Ysl 3HAHUSI O CBOMCTBAX (PU3MUECKUX
ABJIEHUN 1 HE0OX01MMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANUTH TIPUMEPHl / HAaXOAUTh HWHGPOPMALMIO O TpUMepax MPaKTHYECKOTO
UCTOJb30BaHUS (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM >KU3HU M OOecredyeHus
0e30MacHOCTH TMpH O0OpalleHHd C TNpudopaMH U TEXHUYECKUMH YCTpOilcTBamH,
COXpPaHEHHMsI 3/10pPOBbS 1 COOIIOCHUS HOPM DKOJIOTMUYECKOTO TTOBEICHUS B OKPY KaIOIIeH
cpene;

OCYILECTBIISATH C MMOMOIIBIO Mearora 0T00p MCTOYHUKOB HH(popMauu B cetu HTepHeT
B COOTBETCTBUU C 33JaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U
nyTéM CpaBHEHHS Pa3IUYHBIX MCTOYHHUKOB BBLIEIATH MH(OpMAINIO, KOTOpas SBISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOIA;

UCIOJIb30BaTh MpPH BBHINOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
($U3MUECKOro conepkaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceT MHTepHeT; BIaJeTh
npruéMaMM KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOdpa3oBaHys MH(YOPMAIUK U3 OJTHON 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3/laBaTh IO/ PYKOBOJCTBOM Iejarora ¢ OOCYXJAE€HHEM IIJaHa paboThl KpaTKHe
NUCbMEHHBIE M YCTHBIE COOOILEHMS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMaLuu
($U3MUECKOro coAep)KaHus, B TOM YHUCIE NyONIMYHO JAenaTh KpaTKUE COOOIIECHUS
0 pe3ysbTaTax MPOEKTOB WK YY€OHBIX UCCIIEI0OBAaHUN; IPH ATOM I'PaMOTHO UCIIOJIb30BaTh



U3yYCHHBI TMOHATUHHBIA anmapar Kypca (M3MKH, COINPOBOXKIATH BBICTYIJICHHUE
MpE3EHTALINECH;

IIpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HUCCIEIOBAHMUM MMOJ PYKOBOJICTBOM IieJarora
pacupenensiaTh 00S3aHHOCTH B TPYyMIE B COOTBETCTBHUU C IMOCTABICHHBIMH 3aJa4aMH,
CJICIUTH 3a BBIINOJHEHHEM IIJIaHA JICHCTBUM, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIaI B
JIeATEIbHOCTh TPYIIIbI; BBICTpAaMBaTh KOMMYHHKATUBHOE B3aMMOJICUCTBUE, YUUTHIBAs
MHEHUE OKPYKAIOILIHX.

8 KJIACC

[IpenMeTrHbie pe3ynbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y

o0yyaromuxcs: yMEeHui:

OpPUEHTUPOBATHCS B IOHATHSIX U ONIEPUPOBATh UMU HAa Oa30BOM YPOBHE: Macca U pa3Mephl
MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHS BEIECTBa,
KpHUCTaJNTNYEeCKe M aMOp(HBIC Tella, HACHIIEHHBIN M HEHACHIIIEHHBIN Tap, BIAYKHOCTD
BO3/yXa; TemIleparypa, BHYTPEHHss SHEprus, TEIJIOBOM JBUraresb; 3JeMEHTapHbIN
AIIEKTPUYECKHUH 3apal, JIEKTPUUECKOE I10JI€, IPOBOJAHUKHN U AUDIEKTPUKH, TOCTOSHHBIN
JIEKTPUUECKUI TOK, MarHUTHOE TOJIE;

pa3nuyath SBJICHHUS IIOCIE MPEIBAPUTEILHOTO OOCYXKIEHHsS C MEeAaroroM (TEeIioBOe
pacmmpeHue/cxaTre, Teronepeiada, TeIoBoe paBHOBECHE, CMAauYUBaHKE, KAITMIJUIIPHBIE
SBJICHUS, MCIIAPEHUE, KOHJEHCalMs, IUIaBJIeHHe, KpUCTaJUIM3auus (OTBEpAEBaHUE),
KUIIEHUE, TeIulonepeaaya (TerIonpoBOJHOCTh, KOHBEKLIUS, U3IyUYEHHUE); SIEKTPU3ALIMS
TeJI, B3aMMOJICHCTBHE 3apsJ0B, IEHCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHuTOB, JAEWCTBHE MAarHUTHOIO IIOJIsI Ha MPOBOJHUK C TOKOM,
AIIEKTPOMAarHUTHas MHIYKLHMS) N0 ONHMCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh C TIOMOIIBIO I€Aarora MPOSIBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHHUH
B OKpY’KalollleM MHpE, B TOM 4Hcie (PU3NYECKHE SIBICHUS B MPUPOE: MOBEPXHOCTHOE
HaTSDKEHWE U KalWUISPHBIE SBJIEHUS B NMPUPOJAE, KPUCTAJUIBI B MPHUPOAE, U3IIyueHUE
Connna, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHesd,
CHEra; JJIEKTpUYECKHE SIBIIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE noJjie 3eMi, Jpei¢ Mo0CoB, pojib MAarHUTHOTO MOJIS JUI JKU3HU Ha 3emiie,
NOJIAPHOE CUSHUE; TIPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATD
CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3MUECKUX SBICHUH;

ONMCHIBATh MOJ] PYKOBOJACTBOM Ilefarora ¢ oOCYyKIEHHEM IIaHa paOoThl M3yueHHBIE
CBOICTBa TeN U PU3NYECKUE SBICHUS, UCTONb3Ys (GU3NUYECKUE BETUUYHUHBI (TeMIlepaTypa,
BHYTPEHHSS DJHEPIUs, KOJWYECTBO TEIJIOTHI, YJENbHAs TEIUIOEMKOCTh BELIECTBA,
ylenabHas TEIJIoTa IUIaBJIEHUs, yellbHas TeIuloTa MapooOpa3oBaHus, yIaelbHas TEIIoTa
CrOpaHUsl TOIUIMBA, KOI((UIMEHT TOJEe3HOr0 JCWCTBUS  TEIUIOBOM  MAIMHBI,
OTHOCHUTEIIbHAs BIIAXXHOCTh BO3/lyXa, JIEKTPUUYECKUN 3apsll, CHIIa TOKa, IEKTPUUECKOE
HarnpshKeHUe, CONPOTHUBIICHHE MTPOBOIHUKA, YIEIBbHOE CONPOTUBIICHUE BEIIECTBa, paboTa
¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA); IPHU OMHMCAHUU MPABUIBHO TPAKTOBATh C MOMOIIBIO
nenarora (U3MYECKUH CMBICI HCIOJIb3YEMBIX BEJIMYMH, O0003HAUECHUS M EJUHMIIBI
bu3NYeCKUX BEIWYHMH, HAXOAWTHh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (PU3NUECKYIO
BEIMYMHY C JPYIMMHU BEJIHMYMHAMH, CTPOMTH TIpadUKU H3YHYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITMYHH,

OTIpeNeNATh IMOCJe MPEeIBAPUTEIBHOTO OOCY)KISHHS C TeJaroroM CBOWCTBa Ted,
¢u3nueckue SBIEHUS M IPOLECCHI, UCHOJIb3YsI OCHOBHBIC MOJOXKEHUS MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUM CTPOEHHs BEILIeCTBA, NPUHLMII CYNEpHO3MLIMU Moned (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsizia, 3akoH OMa JuIsl ydacTKa LEeNH, 3aKOH
Howcoyna—/lenya, 3aKOH COXpPAHEHUS DSHEPrHM; IPU HSTOM HAXOJUTH CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe BBIPAKEHHE C ONOpOH Ha IU(POBBIC
00pa3oBaTeNbHbIE PECYPCHI;



COOTHOCHUTH TOJI KOHTPOJIEM Mefarora (pu3MvecKkue Mpouecchl U CBOHCTBA Tell, B TOM
YHClie U B KOHTEKCTE CUTYal[il MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, MpH MOMOIIU
MeJarora BBIABISATh NPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh OOBsCHEHWE u3 1-2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHHM,
(GU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelmiaTth TUMOBBIE pacu€THbIE 3agaud B 1—2 JEHCTBUS C OMNOPOM HA aJrOpUTM,
[peIBapUTENIbHO pa300paHHBI COBMECTHO C ME€JaroroM, UCIOIb3ysl 3aKOHBI U (OPMYIIbI,
CBsI3BIBAOIIME (PU3UYECKIE BETHMUMHBI: HA OCHOBE aHAIIM3a YCIOBHS 3aJa4d 3allMChIBAThH
KpaTKOE€ yCIIOBHE, BBIABIISITh HEOCTATOK JAHHBIX JIJIS PEIlICHUs 3a/1a4H, BEIOUPATh 3aKOHbI
u Qopmynbl, HEOOXOAUMBIE i €€ pEelIeHUs, MPOBOAUTH PACYETHl M CPABHHUBATH
MOJIyYeHHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

UMETH TPEICTABICHUE O MPOOIeMax, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (HU3HISCKUX
METOJIOB TIOCJIC TPEIBAPUTEIHLHOTO OOCYXKIACHHS C IE€JaroroM; HCIIONb3Yysl ONHCAHUE
UCCJICIOBAHMSI, BBIICTATh MPOBEPSIEMOE MPEANOIOKEHHE, OLICHUBATh MPABHILHOCTD
MOpsIIKa IPOBEICHUSI UCCIIEIOBaHUS, I€JIaTh BHIBOIBI,

YMETh HaXOJIUTh C UCIOIB30BaHHUEM IU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI IO
HaOMOIeHNI0 (U3NYECKUX SBIEHUN WM (PU3MYECKHX CBOMCTB TeN (KamWUISPHbBIE
SIBJICHHS, 3aBUCUMOCTH JIaBJICHHUS BO3JlyXa OT €ro o0b&ma, TeMIlepaTypbl; CKOPOCTH
Ipolecca OCThIBAHUSA/HATPEBAHUS TP U3IIYUYEHUH OT I[BETa U3JIy4atolleil/OrIomarone
MOBEPXHOCTH; CKOPOCTh HCIIAPEHHUS BOJABI OT TEMIEPATyphl KUJIKOCTH W IUIOMIAIu €&
MOBEPXHOCTH; OJEKTpHU3alMs TeJl M B3aUMOJACUCTBHUE DJICKTPUUECKUX 3apsOB;
B3aUMO/ICCTBUE MMOCTOSTHHBIX MAarHUTOB, BU3YAIN3allUsi MATHUTHBIX MOJIEH MOCTOSTHHBIX
MarHuToOB; JEHCTBUS MAarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHWTa, CBOMCTBA SJIEKTPOJABHUTATENS TOCTOSHHOTO TOKa): (POpPMyIUpPOBATH
poBepsieMbIe MPEATOI0KEHUS, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS
C OIIOPOM Ha CXEMY; OMUCHIBATH X0/ OTBITA U (POPMYIIMPOBATH BBIBOJIBI IO PYKOBOJICTBOM
neaarora;

MMETh MPEJICTABICHUS O U3MEPEHUH TEMIIEPATYPhl, OTHOCUTEIILHON BIQXKHOCTH BO3/1yXa,
CHUJIBI TOKa, HANPSDKCHHS C HCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB W JAaTYMKOB
bu3MYECKUX BEJIMYMH; MPU MOMOIIM IeJarora CpaBHUBATH PE3YyIbTAaThl U3MEPEHUN ¢
y4€TOM 3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH;

MPOBOAUTH COBMECTHO C TEAAroroM HCCIENIOBAaHUE 3aBUCUMOCTHU OJHOW (HHU3HUECKON
BEJIMUMHBI OT JpPYrOd C KCIIOJIb30BaHUEM TMPAMBIX HW3MEPEHHH  (3aBUCHMOCTH
COTIPOTHUBIICHUS IPOBOTHUKA OT €T0 JJTMHBI, TUIOIIAIA TIOTIEPEYHOTO CEUEHUS U YICTBHOTO
CONPOTHUBIICHUS BEIIECTBA IMPOBOJHMKA; CHJIbI TOKA, MAYILIErOo uYepe3 MPOBOIAHUK, OT
HaIpsDKEHUST Ha TIPOBOJHHUKE; HWCCIEIOBAHHME IOCIIEIOBATEIHFHOTO W IMapauIeTbHOTO
COCIMHEHUI TMPOBOJHUKOB): TIUIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHSITh U3MEPEHUS T0J] PYKOBOJCTBOM TeAarora, cleaysl MpeIoKeHHOMY ITUIaHYy,
¢buKcUpoBaTh PE3yabTAThI MOJYICHHOHN 3aBUCUMOCTH B BHJIE TaOIUI[ U TPAPUKOB, I€TIaTh
BBIBOJIBI 11O Pe3yJIbTaTaM UCCIEAOBAHUS TTOCIIC OOCYXKIACHUS C TIEAaroroMm;

COOTHOCHUTh KOCBEHHBIE H3MEpEHHUS (PU3NYECKUX BeTWYMH (yHelbHas TEIIOEMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0OTa M MOIIHOCThH AIEKTPUUYECKOTO TOKA): C
MOMOINBI0  TIEJarora IUIAHUPOBATh HM3MEPEHHUs, COOMpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEJIysl IPEIJI0KEHHOW MHCTPYKIMHU, U BBIUUCIIATH 3HAUEHHUE BEJIMYNHBI;
coOmoaTh TpaBWJAa TEXHUKH O€30MacHOCTH mpu  pabote ¢ JabOpaTOPHBIM
000py0BaHNEM TOCIE MPEABAPUTEIHHOTO 00CYKIEHUS C IEIarOroM;

COTMOCTABJISATh C TIOMONIBIO TMEAarora MPUHIMIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPO HAa UX OMHCAHUS (B TOM YHUCIIE: CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEPMETpP, BOIBTMETP, CUETUUK IICKTPHUECKOM
SHEPruM, BJEKTPOOCBETUTEIbHbIE MNPHOOPHI, HarpeBaTelbHBIE  BJIEKTPONPUOOPHI
(mpuMepsbl), BIEKTPUUYECKUE MPEAOXPAHUTENN; BJICKTPOMArHUT, 3JIEKTPOJBUraTEIh



MOCTOSTHHOTO TOKA), MCIOJB3YyS METOAMYECKHE MaTepuaibl O CBOMCTBaX (DU3HUECKUX
SIBJICHHH ¥ HEOOXO0IUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTth MOCJIE MPEABAPUTEILHOTO OOCYK/ICHHUS C M1€JarOroM MPOCThIE TEXHUYECKUE
YCTpPOMCTBA WM HW3MEPUTEIbHBIE MPHOOPHI IO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM
(’KMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, IBUTaTEb BHYTPEHHETO
CrOpaHus, OJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBbI JJEKTPUUYECKHX IIETed ¢
MOCJIEIOBATEIbHBIM U TNapaJICIbHBIM COCIUHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIC
0003HaYCHHS JIEMEHTOB AJICKTPUYECCKUX IICTICH;

NPUBOJUTH  MPUMEPBI/HAXOAUTh  WH(MOpPMALMI0O O  MpPUMEpax  MPAKTUIECKOTO
UCTIONIb30BaHUsl (DU3UYECKMX 3HAHWNW B TIOBCETHEBHOW JKM3HHM IS 0O0ECIICUCHUS
0e30macHOCTH TpU  OOpalleHud ¢ TpudopaMu W TEXHUUYECKHUMH YCTPOMCTBAMHU,
COXpaHEHHUs 3/I0POBbsI U COOJIOICHUS HOPM KOJIOTUUECKOr0 TIOBEJCHHS B OKpYXKarolen
cpene;

OCYIIECTBIISITh C MOMONIBIO TeIarora MOWCK WHpopMmamuu (U3HYECKOTO COJACPIKAHUS
B ceTu VIHTEpHET, HA OCHOBE MMEIOLIUXCS 3HAHUHN U IMMYyTEM CPABHEHHS JOTIOJHUTEIbHBIX
HMCTOYHHMKOB BBLICIATh MH(POPMALIMIO, KOTOpasl SBISETCS MPOTHBOPEUYUBON HIIM MOXKET
OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJHEHUU Y4YeOHBIX 3aJaHUi OTOOpPaHHYIO MEJaroroM Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3UYECKOTO COJIEPKaHUS, CIIPABOYHBIE MaTEpUAIIbI, PECYPChI
cetu HurepHeT; BiaaeTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMallMM W3 OAHOW 3HAKOBOW CHUCTEMBI B JPYIYI0O C ONOpPOM Ha aNroput™M HU
YTOUHSIOIINE BOMPOCHI I1€]1arora;

CO3/1aBaTh O] PyKOBOJICTBOM Ile/iarora ¢ 0OCy>KIeHHEM IiaHa padOThl MUChbMEHHbBIE U
KpaTKH€ YCTHbIE COOOIIeHHs, 0000mass MHPOPMAIUI0 M3 HECKOJbKHX HCTOYHHUKOB
(U3UYECKOTO COJEPKaHMS, B TOM YUCJIE MMYOJIMYHO MPEJCTABIATh PEe3yIbTaThl MPOSKTHON
WJIM UCCIIEI0BATENbCKOU JIEATENIbHOCTH; MIPU 3TOM I'PaMOTHO HMCIOJIb30BaTh U3YUYECHHBIN
MOHSATUHHBIN anmapart Kypca (GU3uKH, COMPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUEH;

IPU BBIMOJHEHUH Y4YeOHBIX IMPOEKTOB W HUCCIENOBaHUNA (PU3MUECKHX MPOIECCOB MOJ
PYKOBOACTBOM TIe/larora pacmlpeleNiarTh OOS3aHHOCTH B TPYIIEe B COOTBETCTBHH C
MOCTaBJICHHBIMH 33J1a4aMU, CJICUTH 32 BHITIOJIHEHUEM TUTaHA ACHUCTBUIN U KOPPEKTUPOBATH
€ro, aJIekBaTHO OIEHHUBATh COOCTBEHHBIN BKJIAJ B JEATEIHHOCTH TPYIMIbI; BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/IEHCTBHE, MPOSIBIISSi TOTOBHOCTh pa3peniath KOHQIUKTHI.

9 KUIACC

HpC,Z[MCTHLIC PE3YyJIbTAaThl Ha 0a3oBOM YPOBHEC OOJIKHBI OTpaKaThb C(I)OpMPIpOBaHHOCTL y

oOyJaromuxcsi yMeHHi:

OpPUEHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH MU Ha 0230BOM YpOBHE: CUCTEMA OTCUETA,
MaTepuaibHas TOYKa, TPAEKTOPHs, OTHOCUTEIBHOCTH MEXAaHHMYECKOIO JBUKECHMS,
negopmanus (ynpyras, IUIACTHYECKas), TPEHHUE, YeHmpOoCmpemMumenbHoe YCKopeHue,
HEBECOMOCTh U NEePEerpy3KH; LEHTP TsHKECTH; aOCOMOTHO TBEPIOE TENO0, LEHTP TKECTH
TBEPAOrO TeEla, paBHOBECHE; MEXaHHYECKHe KojeOaHus U BOJIHBI, 3BYK, HMH(Pa3BYK
Y yIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJHBI, MIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAILHO30PKOCTh, CHEKMPbL UCNYCKAHUS U no2noujenus; abda-, 0eta- u
ramma-M3J1y4eHus, U30TOIbl, IAEpHasl YHEPreTHKA;

COOTHOCHTb SIBJICHHS MIOCJIE MTPEIBAPUTEIILHOTO 00CYKIEHHUS C IIeJaroromM (paBHOMEpHOE
U HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE [BHXXEHHE, DPABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TAJECHUE Tell, PABHOMEPHOE [JBUKEHHE I10 OKPYKHOCTH,
B3aMMO/ICIICTBHE TeJl, PEAaKTUBHOE JBI)KEHHUE, KoeOaTeabHOe ABHKEHHE (3aTyXalolue 1
BBIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC, BOJIHOBOE JBIKCHHE, OTpPaK€HHE 3BYKa,
NPSAMOJIMHEHHOE pPacHpOCTpaHEHUE, OTPaKEHHE M IPEIOMIIEHHE CBETa, IIOJIHOE
BHYTPEHHEE OTPaXCHHE CBETa, pPAa3JIOKEHHE Oelloro cBeTa B CHEKTP U CIIOKEHHE
CHEKTPaJbHbIX  LBETOB, [JHUCIEPCHS  CBETA, €CTECTBEHHAas  PaJMOaKTHUBHOCTD,



BO3HUKHOBEHUE JIMHEWYATOrO CHEKTpa H3JIy4eHMs) 110 ONHCAHUI0 WX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBJICHUE;
pacrio3HaBaTh C TOMOIIBIO IEAarora MPOSIBICHHE H3YyYCHHBIX (PU3MUECKUX SBICHUH
B OKpY’KarolleM MUpe (B TOM yHciie (U3NYECKHE SIBIICHUS B IPUPOJIE: IPUIUBBI U OTJIUBBI,
nBukeHue 1uiaHeT COJHEYHOM CHCTEMbI, PEAKTHBHOE JIBUKEHUE YKUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO,
[[BETa TEJ, ONTHUYECKUE SBJICHUS B NPUPOAE, OUOIIOTMYECKOE JEHCTBHE BUIMMOTO,
yIbTPa(uoJIE€TOBOrO U PEHTTEHOBCKOT'0 N3JTyYeHU; €CTeCTBEHHbIN PaJOaKTUBHBIN (OH,
KOCMHUYECKHE JY4YH, DPAJUOAKTUBHOE H3IYyYEHHE IPHUPOJHBIX MHUHEPAJIOB; JIEHCTBHE
pPaJMOAaKTUBHBIX HM3JIY4YEHHUH Ha OpPraHu3M 4YelloBeKa), MPU 3TOM I0J PYKOBOACTBOM
nenarora IMepeBOAMTh NMPAKTHUECKYI0 3a7ady B y4eOHYIO, BBIICIATH CYLICCTBEHHBIC
CBOWCTBa/MpU3HAKU (U3UUECKUX SBICHUM;

ONMCHIBATh 107 PYKOBOJACTBOM Ilefiarora ¢ OOCYKIEHHEM IlIaHa paOOThl M3yueHHBIE
CBOWCTBA Teld U (DU3MYECKHE SBICHUSA, UCTONB3YS (U3NUECKUE BEIWYUHBI (CPEIHSS U
MI'HOBEHHAs1 CKOPOCTb Te€jla IIPY HEPABHOMEPHOM JBUKCHHUH, YCKOPEHHUE, IIEPEMEILIEHUE,
IyTh, YIJOBas CKOpPOCTb, CHJa TPEHUS, CHJIa YNPYTOCTH, CUJA TSDKECTH, YCKOPEHHE
CBOOOJIHOTO MaJIEHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHu4ecKas paboTa u
MOIIIHOCTb, IOTEHLMAJIbHAs JHEPIusi Teja, IMOAHITOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
NOTCHLMAIbHASL OHEPrUsl CXKATOW IPYKHUHBI, KHHETUYECKAass DSHEPrus, IOJIHAA
MeXaHUYecKasl JHEPIusl, IEPUO U YacToTa KojaeOaHuH, IJIMHA BOJIHbBI, TPOMKOCTb 3ByKa U
BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb IPEJIOMIICHUS Cpefbl); MpU OMMCAHUM C
MOMOUIbIO YUUTENSI IPABUIBHO TPAKTOBATh (PU3NUECKHI CMBICI UCIIOJIb3YEMBIX BEJIUYMH,
0003HaueHMsI U €IUHULIBI (PU3NUECKUX BEIMYUH, C ONOPOH Ha METOJUYECKUX MaTepuall
HaXOJUTh (OPMYINbI, CBS3bIBAIOIIME MJAHHYIO (U3UYECKYI0 BEIMUMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh IOCJIE MPEIBAPUTEIBLHOTO OOCYXKJIEHUSI C IEJaroroM CBOWCTBA Tedl,
¢usnyeckue SBIEHUS W IMPOLIECCHl, HCIOJBb3YysSd 3aKOH COXPAHEHHS SHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHUS, NPUHLMII CYNEPHO3ULMUHN CHJI, NPUHLIMUI OTHOCUTEIBHOCTH
['anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMIYJIbCA, 3aKOHBI OTPAKEHUS H
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOT'O YHCEN MPH SIIEPHBIX
peakuusx; Mpu STOM HaXOJAUTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €T0 MaTeMaTH4ECKOe
BBIpa)KEHHE C OMOPOi Ha M (PpoBbIE 0Opa30BaTENbHBIE PECYPCHI;

COOTHOCHUTH IOJI KOHTPOJIEM Iefarora (pusmveckue Mpoluecchl U CBOMCTBA Tell, B TOM
YHCIIe U B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPU
MOMOIIIM TeAarora MPUYMHHO-CJIEJCTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE U3 2—3
JIOTUYECKUX IIaroB € OMOpod Ha 2—3 H3y4YEHHBIX CBOMICTBA (U3NYECKUX SIBICHUH,
($U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb THIIOBBIE pAaCUYETHBIE 3aJadyd B 1—2 JEHCTBHS C OMNOpPOM Ha aIrOpUTM,
MpeBapUTENbHO PAa300paHHBIII COBMECTHO C, HCHOJb3Ysl 3aKOHbI M (OPMYIIBI,
CBsI3bIBaOIME (PM3UYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3alHChIBaTh
KpaTKO€ YCJIOBUE, BBISIBIISITh HEIOCTAIONINE WM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI
U (opMyIbl, HeOOXOMMBbIE [T pEellIeHHs], TPOBOJANUTh PACUETHI U OIICHUBATH C IIOMOIIBIO
YUUTENS pEATUCTUYHOCTh OJyYEHHOTO 3HaUeHUs! GPU3NYECKON BETNUHHBI;

UMETb MPEJCTABICHHUE O MPOoOIeMax, KOTOPhIe MOYKHO PELIUTh MPU MOMOIIU (PU3UIECKUX
METO/IOB; UCIOJIb3Ys OMMCAHUE UCCIIE0BAaHUS, TIOCIE MPEIBAPUTEIBHOTO 00CYXKICHUS C
IIEZaroroM BBIIEIATH IIPOBEPSIEMOE MIPEAIONIOKEHHUE, OLICHUBATh IIPABUIIBHOCTD MOPsIIKA
IIPOBEJCHUS  MCCIENOBaHUSA, J€JaTb BBIBOJABI, HHTEPIPETUPOBATh  PE3YNbTATHI
HAOJIIOIEHUH U OIBLITOB;

YMETh HaXOJIUTh C MCIIOJIb30BaHUEM IU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OMBITHI MO
HaOIr0IeHNI0 (PU3MUYECKUX SIBICHUM WM (PU3UYECKHX CBOMCTB TN (M3y4EeHUE BTOPOTO
3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs HHEPIUHU; 3aBUCUMOCTh IEpHOAA KoseOaHWH
IPYXKUHHOI'O MasiTHUKAa OT MacChl Ipy3a M JKECTKOCTH NPYXUHBI U HE3aBUCUMOCTH OT



aMIUTUTYBI MalblX KoleOaHWi; MPSMOIMHEHHOE pacIpOCTpaHEHUE CBETA, Pa3IOKEHUE
0emoro cBera B CIIEKTP; U3YYCHUE CBOWCTB M300paKEHUS B TUIOCKOM 3epKajie M CBOWCTB
M300paXeHUs MPEeIMeTa B COOMPAIOIIEH TNH3E; HAOMIOICHUE CIIONIHBIX U JTHHEHYATHIX
CIIEKTPOB M3IYyYCHHUs): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa
00OpyIOBaHUSI C ONOpPOW HA CXEMY; OIHKCBHIBATH XOJA ONbITA W €ro pe3yiabTarhl,
(bopMyITHPOBaThH BHIBOJIBI IO/I PYKOBOJICTBOM II€JIarora;

OPOBOJIUTH IPHU HEOOXOIUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHHH, OIpenenss CpeaHee
3HAUYCHHE M3MEPSEMON BEIMYHMHBI ((POKYCHOe paccmosHue cobuparoueli TuH3bL);
000CHOBBIBAThH BBIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;

IPOBOJIUTH COBMECTHO C IEAaroroM HCCIICA0BaHUE 3aBUCUMOCTEH (PH3UYECKUX BEINYHH
C MCIIOJIb30BAaHUEM TPSIMBIX H3MEPCHHUH (3aBHCUMOCTh IIYTH OT BpPEMEHH MpH
PaBHOYCKOPEHHOM JIBIDKCHMHM ©0€3 HayaJbHOW CKOpPOCTH; Iepuojaa KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT JUTMHBI HUTH; 3aBUCIMOCTH YTJIa OTPa)KCHHS CBETa OT yIJia
naJieHus M yria MpeJoMJICHHUS OT yIJia MaJeHus): ociie 00CYKIEHHS 10T PYKOBOJCTBOM
nearora IJIaHUPOBaTh MCCICIOBAaHUE, COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTATHI
MOJTYYeHHOW 3aBHCHUMOCTH (DM3MYECKUX BEIMYMH B BUAE TaOiuil W TrpadukoB, Aenatb
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHHUS,

COOTHOCHUTh KOCBEHHBIC H3MEpeHUs (DHU3MYECKHX BEIWYMH (CpeAHSst CKOPOCTh M
YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOIHOTO MaJeHHUS,
KECTKOCTh TPYXUHBI, KO3(PPHUIMEHT TpPEeHUs CKOJBKEHHs, MeXaHHuecKas paboTa
¥ MOIIIHOCTb, YaCTOTA U MEPUOJI KOJIeOaHHI MaTEMAaTUIECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTUYECKAasl CUJIa COOMPAIOIIECH JIMH3BI, PaJIMOAKTUBHBIN (JOH): C TMOMOIIbIO Teaarora
IUTAHUPOBATh HW3MEPEHHS; COOHMpaTh SKCICPHUMCHTAILHYIO YCTAHOBKY U BBITIOJHSTH
U3MEpPEHUsI, CIenys MPEIIOKCHHOW HMHCTPYKIIMH; BBIUUCIATH 3HAYCHUE BEIUYUHBI U
AQHAJTM3UPOBATH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 33aJaHHOH IMOTPEITHOCTH H3MEPEHH;
coOnroaTh TpaBWJia TEXHUKHM O€30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM T10CIIE MPEABAPUTEIHLHOIO OOCYKIEHHS € IIE1arorom;

COIIOCTaBJISITh C TIOMOIIBIO TIEIarora OCHOBHBIE MPH3HAKH W3YYEHHBIX (PH3HUECKUX
MOJIeNIeii: MaTepraibHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHHK CBETA,
Jyd4, TOHKAs JIMH3a, TUTAHETapHasi MOJEIbh aToMa, HYKJIOHHAss MOJEIb aTOMHOTO sijipa C
OTIOpPOl Ha METOINYECKHE MAaTePHATIBI;

XapaKTepU30BaTh IIOCIE MPEABAPUTEIHHOTO OOCYXKACHUS C TEAaroroM MPHUHIIUIIBI
JICHCTBUS U3YUEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH HA UX ONKcaHus (B
TOM YHCIIE: CIIUJIOMETP, JATYHKH TTOJI0KEHUS, PACCTOSIHHUS U YCKOPEHHS, PaKeTa, 3X0JIoT,
OYKH, TIEPUCKOI, (hoTOoaMmapar, ONTUIECKHE CBETOBOIBI, CIIEKTPOCKOT, JO3UMETP, KaMepa
Buinibcona), ucrnosnb3ys nugpoBbie 00pa3oBaTebHBIE PECYPCHI;

UCIIONIE30BATh MOJI PYKOBOACTBOM IEAarora CXeMbl U CXeMaTUYHbIe PUCYHKH U3YYCHHBIX
TEXHUUYECKUX YCTPONCTB, M3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUUYECKUX MPOLIECCOB MPHU
pemieHnH  y4eOHO-TIPaKTHUYECKUX — 3aJad; ONTHYECKHE CXEMBI Ui  OCTPOSHHUS
n300pakeHHi B TUIOCKOM 3€pKalie ¥ coOOMparoliei J1H3e;

NPUBOJUTL  NPUMEPBI/HAXOAWTh  WH(OpPMAIMIO O  NPUMEpax  MPaKTUIECKOTO
UCTIONb30BaHUsl (PU3UYECKMX 3HAHWKM B TIOBCETHEBHOW JKMU3HH M 0OecredeHus
0e30MacHOCTH TMpH O0OpalleHHd C TNpudopaMH U TEXHHYECKUMH YCTpOilcTBamH,
COXpaHEHHMs 3710POBbS U COOIIOACHUS HOPM IKOJIOTMUYECKOTO MOBEICHHS B OKpPY’KalOIIeH
cpere;

OCYIIECTBIISATh TOJl PYKOBOJCTBOM IeAarora TOWUCK HHGOpMAIUK  (U3NIECKOTO
colepkaHuss B cetn VHTepHET, camMOCTOATEeNhbHO (GOPMYTUPYs IMOUCKOBBIA 3ampoc,
HAXOJUTh TYTH OIPEICICHUS TOCTOBEPHOCTH TOJIYYeHHOW HH(OpMAIK Ha OCHOBE
UMCIOIIUXCS 3HAHUH U JIOTIOJTHUTEIbHBIX HCTOYHHKOB,

UCTIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUi OTOOPaHHYIO TENaroroM Hay4JHO-
MOMYJISIPHYIO JINTEPATYPy (PU3HUECKOTO COEpIKaHus, CIIPAaBOYHBIC MaTePHAaJIbl, PECYpPCHI
cetn UWHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MPEOOpa3OBaHUS



uHpOpMaLlMM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYryl0 C OMNOPOH Ha aliropuT™M H
YTOYHSIOUIME BOIPOCHI IIENarora; co3JaBaTh 107, PYKOBOACTBOM Iiejarora ¢
o0CyX/1IeHueM Tu1aHa paboThl TUCHbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE HH(OpMaIiu
U3 HECKOJbKMX MCTOYHUKOB (DU3MUYECKOrO coaep)kaHus, IyOJIMYHO HpEeACTaBIATh
pe3yJabTaThl NPOEKTHOM WM HCCIEN0BATENIbCKON JAEATEIbHOCTH; IPH 3TOM I'PAaMOTHO
UCIOJIb30BaTh HW3YYEHHBI IOHATHHMHBIN anmapar wn3ydaemMoro paszaena (GU3UKH U
CONPOBOXKAAaTh BBICTYIUIEHUE IIpE3EHTalMEd € Y4ETOM OCOOEHHOCTEH ayJuTOPUH
CBEPCTHHKOB.

TemaTn4eckoe IJIAHUPOBAHHE

Paznen Tema Kommaectso B ToMm uncnie B Tom uncine
4acoB 71a00PAaTOPHBIX | KOHTPOJbHBIX
padot pador
7 KJaacc
1. Brenenue ®usnka u puznueckue 4 1 }
METOIbI H3yUCHHUS IPUPOIBI
2. [[lepBoHauanbHBIC CBEACHUS O 5 1
CTPOCHMHM BECIIIECTBA
3. B3anmopencTBHe TeI 21 4 2
4. |/laBneHue TBEPABIX TEJ, SKUAKOCTEH 1 20 1 2
rasoB
5. PaboTa 1 MOLITHOCTh. DHEPTH 14 1 0
6. |[Peseps 4 0 1
HTtoro 68 8 5
8 ki1ace
1. TennoBbie SBICHUS 12 1 1
2. |3MeHeHue arperaTHbIX COCTOSTHUI 11
BEIIECTBA
3. [JnexkTpuueckue siBICHUS 27 ) 1
5.  |DNeKTpOMarHuTHBIE SIBICHUS 7 1 0
6. |CBeTOBBIC SIBICHUS 7 0 0
7. [lloBTOpeHue 3 0 1
8. |Peseps 1
HTtoro 68 8 4
9 kJ1acc
1. [3aKOHBI B3aMMOJACHCTBUS U ABHKECHUS 35 2 2
Tell
2. |MexaHHuecKHe KOJIeOaHUS U BOJHEI 15 1 1
3. |DneKTpoMarHuTHOE MoJje 25 2 1
4. |CtpoeHHe aTOMa M aTOMHOTO SIpa. 14 2 1
lcnionp30BaHNE YHEPTHH ATOMHBIX
AIED
5. |Ctpoenue u 3BOMIOIMUS BeenenHoit 8 0 0
Pesepn 5 0 0
HUtoro 102 7 5
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