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IMosicuuTenbHARA 3alMHCKA

AnantupoBaHHas pabodas mporpamma Ho (Qu3MKe i1 OOYdYaroUIMXCS C 3aJepiKKOU
ncuxudeckoro passutus (nanee — 3[IP) Ha ypoBHe OCHOBHOro ooOmiero o0Opa3oBaHus
HOJrOTOBJICHA HA OCHOBE!

- ®enepaabHOTO roCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIAPTa OCHOBHOTO OOIIETO
oOpa3zoBanus (IIpukas Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepcrBoM toctuninu Poccuiickoit @enepanun 05.07.2021 r., per. Homep 64101) (nanee
— ®I'oC 000);

- ATanTHPOBAaHHOW OCHOBHO 00pa30BaTeIbHOI IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
oOyyJarommxcs ¢ 3a7epxxkoit ncuxuueckoro pazsutus (panee — AOOIT OOO 3I1P);

- Paboueii mporpamMMmbl OCHOBHOTO 0O0mIero oOpa3zoBaHus IO mnpeamery «Dusukay; -
Konnenuuu npenonaBanus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX OPraHu3aIusax
Poccuiickoii @enepaiuu, peaau3yonrx 0CHOBHbBIE 001e00pa3oBaTeIbHbIE IPOTPAMMBIL;

- [IpuMepHOii IpOrpaMMbl BOCTIUTAHHS, C YIETOM PACIPEISIICHHBIX IO KJIaccaM MPOBEPSIEMbIX
TpeOOBaHUN K pe3yJlbTaTaM OCBOCHUS AJaNTHPOBAHHOW OCHOBHOW 00pa30BaTElIbHOM
POTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMs OO0yYaroIIUXCS C 3a7epPKKOW MCUXUYECKOTO
pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Ousnka»

VYuebnblil npenmer «Dusnkay sSBIIETCS CUCTEMOOOPA3YIOLIUM Ui €CTECTBEHHOHAYYHbIX
IIPEIMETOB, IOCKOJIbKY (PM3MYECKHE 3aKOHbI MHUPO3/JAaHUS SBISAIOTCA OCHOBOHM COIEpX aHUS
KypcOoB XHUMMH, Ouosoruu, reorpapuu u actpoHoMuu. Pusuka BOOpPYKaeT 0O0ydarOUIMXCS
Hay4YHBIM METO/IOM I[TO3HAHUS, IO3BOJISAIONIMM MOJIy4aTh 0ObEKTUBHBIEC 3HAHUS 00 OKpYKaoIEeM
MUDE.

[IpenMer MakcuMaiabHO HallpaBieH Ha (OpMHpOBaHHE HHTEpeca K HPUPOJHOMY U
COLIMAJIBHOMY MHpY, COBEpIICHCTBOBAHNE MTO3HABATENBHOM eATeNIbHOCTH oOyyaromuxcs ¢ 3I1P
3a CUET OBJIAJEHUS MBICIUTEIbHBIMU ONEpalUsIMU CpaBHEHMs, OOOOIIEHUs, pa3BUTHE
CIOCOOHOCTH apryMEeHTHPOBaTh CBO€ MHEHHE, (OPMHPOBAHHUE BO3MOXHOCTEH COBMECTHOM
JeSITEIbHOCTH.

N3yuenne Gpu3nku cnocoOCTByeT pa3BuTuio y odydaronuxcs ¢ 3[IP npoctpancTBeHHOTO
BOOOpa)ke€HUs, (PYHKIMOHAIBHONH TI'PAaMOTHOCTH, YMEHHS BOCHPUHMMATh M KPUTUYECKU
aHaAJTM3UPOBaTh MH(OPMAIINIO, IPEJCTABICHHYIO B Pa3IMYHbIX (hopMax. 3HAUUMOCTh IpeaMeTa
JUISL Pa3BUTHUS JKU3HEHHOM KOMIIETEHIIMM OOYYarOLUXCSl 3aKJII0YAeTCsl B YCBOEHUU OCHOBBI
¢u3nuecKkux 3HAHUM, HEOOXOJUMBIX JUIsI TOBCEAHEBHOM JKM3HM; HABBIKOB 3[0POBOTO U
0e30macHOro /sl 4YejJoBeKa M OKpy)Kawlled ero cpeisl oOpa3a XU3HU; (OPMUPOBAHUU
IKOJIOTMUECKOHN KYJIBTYpHI.

[IporpamMma otpaxkaer coaepkaHue oOydeHus npeamery «DPu3nka» ¢ y4eToM OCOOBIX
oOpa3oBaTenbHBIX MOTpebHOocTel oOywaromuxcs ¢ 3[IP. OBnageHne gaHHBIM Y4eOHBIM
MPEAMETOM TIPEACTABIISIET OMPENCIEHHYIO TPYAHOCTh st oOy4atomuxcsi ¢ 3[1P. OTo cBsizano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIEATENbHOCTH, MEPUOJANYECKMMU KOJIeOaHUSAMU BHUMAaHMA,
MaJlbliM OO0BEMOM TMaMATH, HEJOCTaTOYHOCTBIO OOIIEro 3amaca 3HAHWH, MOHMWKEHHBIM
MO03HABATEJILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHUS.

Jlnist ipeoiosieHust TPYAHOCTE! B M3yueHuH yyeOHoro npeamera «Puznka» HeoOXoauMa
ajanTtanus o0beMa 1 Xxapakrepa yueOHOro Marepuasa K o3HaBaTelIbHbIM BO3MOXKHOCTSIM JJaHHOM
KaTeropuu OOYYaIOUIMXCS, YU4eT HMX OCOOCHHOCTEH pa3BUTHS: MHCIOJIb30BAHHUE AaJTOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHUE HU3Yy4aeMOro
MaTepuaia.

JlanHas mporpaMMa KOHKPETHU3HPYET COIEP)KaHUE NPEAMETHBIX TEM B COOTBETCTBUH C
TpeOOBaHUSAMHU 00Pa30BATEIBHOTO CTAH/IAPTA, PEKOMEHAYEMYIO IOCIIEA0BATEIbHOCTh U3yUCHUS
pa3zenoB GU3MKU C yYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOTrO
npoliecca, BO3PACTHBIX U ICHXOJIOTHYECKUX ocoOeHHocTel oOywaromuxcst ¢ 3I1P Ha ypoBHe



OCHOBHOTO 001Iero o0pa3oBaHus, ONpeAeIsieT MUHUMAJIbHBINH HAOOp OINBITOB, JEMOHCTPAIIHA,
IPOBOJUMBIX YUUTEIIEM B KJlacce, JIAOOPATOPHBIX pabOT, BBINOJIHAEMBIX 00y4aIOIIMMUCS.
Metoauueckoli OCHOBOW H3ydeHHs Kypca «DPu3MKa» Ha YpPOBHE OCHOBHOI'O OOILIEro
00pa30BaHus SABISAETCS CHCTEMHO-AEATENbHOCTHBIM MOJXO0[, 00€CHeunBaIOUIMM JOCTHKEHHE
JMYHOCTHBIX, METAlpPEJAMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX PE3yJIbTaTOB MOCPEACTBOM
OpraHu3alMi aKTUBHOH MO3HABaTEIbHON JEATENbHOCTH OOYYAIOIIMXCs, YTO OY€Hb BaXKHO NPHU
oOyuenuu aereii ¢ 3I1P, 1y KOTOpPBIX XapaKTEPHO CHUKEHUE TI03HABATEIbHON aKTUBHOCTH.

Henn u 3aga4n u3yvyeHusi yaeOHoro npeamera «@usukar»

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

OcCHOBHOH 11e/IbI0 00yUEHUS JIeTel ¢ 3aJepKKOW MCUXUYECKOTO Pa3BUTUS HA JaHHOM
IpeMETe SIBJISIETCS: TOBBILIICHUE COLMAIbHON a/IlaliTalluy IeTeH yepe3 MpuMeHeHue (pu3nuecKux
3HAHUU Ha NPAKTHUKE.

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 IIOJyYeHHblE 3HAaHUA U1 OOBSCHEHHUS pPa3HOOOpa3HBIX
MPUPOJHBIX SIBICHUM M IPOLIECCOB, NMPUHLMIIOB JEHCTBUS Ba)XKHEHUIIUX TEXHUUYECKHX
YCTPOMCTB, /IS pelieHns GU3NIEeCKUX 3a/1a4;

" pa3BUTHE NIO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEM,
CaMOCTOSITENIbHOCTU B MPUOOPETEHUH HOBBIX 3HAHUM, IPU PELICHUH (PU3NUECKUX 3a/1a4 U
BBITIOJTHEHUH 3KCIIEPUMEHTAIIBHBIX MCCIIEI0BAaHUI C MCIOIB30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHI;

" BOCIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB MPUPOABI, 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;

" JCIIOJIb30BAaHUE IIOJIyUEHHBIX 3HAHUI W YMEHMM AJi1 pelIeHMs] NMPAaKTHUYECKUX 3a/aad
MOBCEHEBHOM JKM3HHU, obOecrieyeHUs: Oe30MacHOCTH CBOEW JKHU3HH, pPallMOHAIBLHOIO
MIPUPOJIONIOIB30BAHUS U OXPAHBI OKPYXKAIOLIEH cpeibl.

JloCTHXKEHHE ITHX 1ieJiel 00ecrieunBaeTcs peIeHUEM CIEeAYIOIUX 3a0ay.

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

" [puOOpeTeHHEe 3HAHUNW O MEXaHHYECKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX
SABJICHUAX, (PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOLINX 3THU SIBICHUS;

* (opmupoBaHMe yMEHUN HaOMOAATh TPUPOAHBIE SBICHHUS U BBIIOJIHATH OIBITHI,
naboparopHble pPabOTBl U HKCIEPUMEHTAIbHbIE HCCIEA0BaHUS C HCIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAKTUUECKOH JKU3HH,

" OBJIAJIEHUE TAKUMHU MTOHATHAMH, KaK IPUPOIHOE SIBJICHHUE, SMIINPUUECKH YCTaHOBIICHHBIH
¢dakt, mpobiema, TUIOTE3a, TEOPETUUYECKUI BBIBOJ, PE3YJAbTAT 3KCIEPUMEHTAIBHON
IIPOBEPKU;

" [IOHMMaHHE OTJIMYMI HayYHBIX JTaHHBIX OT HEMPOBEPEHHOMN NH(OPMAIUH, IIEHHOCTH HAyKH
JUIL  YAOBJIETBOPEHUS] OBITOBBIX, MPOM3BOACTBEHHBIX M KYJIBTYPHBIX MOTPEOHOCTEH
YeII0BEKa.

Oco0enHocTn 0TOOpPa M aganTANAM Y4eOHOTro MaTepuaJsa no gpusuke



OcHoBoii 00yuenust obyuatoruxcsi ¢ 3[1P Ha mpenmMeTax eCTeCTBEHHOHAYYHOTO LHKJIA
ABIISICTCA Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX OIepaluil (aHanu3, CUHTE3, CpaBHEHHE,
000011eHNE) HA OCHOBE BBINOJHEHHS DPA3BUBAIOIIUX YIPAKHEHUN, (OPMHPOBAHUE MPHEMOB
YMCTBEHHOH pabOThl: aHAJIU3 MCXOIHBIX JAHHBIX, IIJJAHUPOBAHUE MaTepualla, OCYIIECTBICHUE
MOSTAITHOTO M UTOTOBOTO CAaMOKOHTPOJIS, a TAaKXKE OCYLIECTBISETCSA JMKBUAALMS MPOOEIoB B
3HAHUSAX, 3aKpEeIUIEHWEe U3YyYEeHHOIo MaTepuasia, oTpaboTKa aJrOpUTMOB, IIOBTOPEHHE
IpoHJeHHOro0. boiblioe 3HaueHUe NMPUAAETCS YMEHMIO paccKas3aTh O BBIIIOJIHEHHOH padoTe c
IPaBUIbHBIM YHNOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMUHOJIOIMU U COOJIOAEHUEM JIOTHYECKUX
cBsi3eil B m3naraemMom wmarepuaiie. s oOywarommxcst 3[IP Ha ypoBHE OCHOBHOTO OOIIIETO
00pa30BaHUs MO-IPEKHEMY SBIAIOTCA XapaKTEPHBIMU: HEJOCTATOYHBIH YPOBEHb Ppa3BUTHUS
OTJENbHBIX TICUXUYECKUX MPOLIECCOB (BOCTIPHUSATHS, BHUMAHUS, TAMSITH, MBIIIUICHUS ), CHUKEHHBIN
YPOBEHb MHTEIJIEKTYaJIbHOTO PA3BUTHUS], HU3KUI YPOBEHB BBINOJIHEHUS yUeOHbIX 3a/laHUH, HU3Kasl
ycremHoctb o0ydeHus. Ilosromy mnpu wusydeHuu ¢usukd TpeOyeTcss IeseHANpaBIeHHOE
UHTEJUIeKTyaJbHOe pa3Butue oOydaronmxcs ¢ 3[IP, orBewaromee HMX OCOOCHHOCTSIM U
BO3MOXHOCTSIM. YdueT ocoOeHHOcTel oOywarommuxcst ¢ 3[IP Tpebyer, 4ToOBI mpu H3y4eHUU
HOBOI'O MaTepuajia 00s3aTelbHO MPOUCXOAMIO 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 OOJBIIHME 3aTPYIHEHHS Y
oOyuaromuxcst ¢ 3IIP, mostomy Teopusi uzyuyaercs 06e3 BBIBOAOB CIOXHBIX (opmyn. 3anauu,
TpeOyIole MPUMEHEHHUS CIOKHBIX MAaTEeMaTHYECKUX BBIYUCICHHA W (OPMYI, B OCOOCHHOCTH
TaKuX TeM, Kak «MexaHn4eckoe IBHKEHHUE», «ApxumenoBa cuiiay, «MexaHudeckas SHEprus»,
«DNEKTPUYECKHE SIBICHUSY, «DIEKTPOMArHUTHBIE SIBICHUS», PEHIAIOTCA B KJIACCE C TIOMOIIBIO
yUUTENS.

Ocoboe BHUMaHHE MPU W3YYEHUH Kypca (GU3HUKH YIeNseTcss TOCTAHOBKE M OpPTaHU3aINH
HKCIEPUMEHTA, a TaKXkKe MPOBEACHUIO (IPEUMYILIECTBEHHO Ha KaX/I0M YPOKe) KpaTKOBPEMEHHBIX
JIeMOHCTpanuii (BO3MOKHO C UCTIOJIB30BAHNEM JJIEKTPOHHOW JAeMOHCTpanun). HekoTopbie TeMbl
00513aTeNIbHO JTOJIKHBI BKJIFOYATh OMOPHBIE Ja0OpaTOpHbIE pabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
MIOJIb30BATHCSl MPOCTEHIIMMU TPUOOpaMHU, aHATU3UPOBATh IOJNyYEHHBIE JaHHBIE. B CBs3M ¢
0COOEHHOCTSIMH TIOBEIEHUsI U JeATesnbHOCcTH ofOywaromuxes ¢ 3[IP  (pacTopmMoxeHHOCTS,
HEOPraHM30BAHHOCTH) MPEYCMOTPEH CTPOKANIINI KOHTPOJIb 32 COOJIOIEHUEM MTPABHUIT TEXHUKU
0€30I1aCHOCTH IIPU MPOBEIEHUH Ja00PATOPHBIX U MPAKTHYECKUX PadoOT.

bonbimoe BHUMaHue npu usydeHUM ¢uznku nogpoctkamu ¢ 3IIP obpamjaerca Ha
OBJIQICHUE MMM MPAKTUYECKUMU YMEHHMSMU M HaBblkamH. [IpemycMmarpuBaercsi yMeHbIIEHUE
o0beMa TEOPETHYECKUX CBEIACHUH, BKIIOUEHHE OTIEIBHBIX TEM WM IENbIX pPa3leloB B
MaTepHalbl s 0030pHOT0, 03HAKOMUTENIBHOTO WK (aKyabTaTUBHOrO n3yueHus. [Ipemiaraercs
YMEHBIICHHE 00beMa MaTeMaTHYeCKHWX BBIUYUCICHHH 3a CUYeT yBEJIHUYEHHs] KadyeCTBEHHOTO
OTMCAHMS ABJICHUN U TPOLIECCOB.

JlocTaTOYyHOE KOJMYECTBO BpPEMEHU OTBOAMTCS HAa PACCMOTPEHHUE TEM U BOIPOCOB,
PACKPBIBAIOLINX CBSI3b (PU3UKH C )KU3HBIO, C TEMU SIBIICHUSIMH, HAOIIOIEHUSIMU, KOTOPBIE XOPOILIO
W3BECTHBI YICHUKAM W3 MX )KU3HEHHOTO OITBITA.

MaxkcuManabHO MCIIONB3YIOTCS MEXIPEIMETHBIE CBSI3U C TAKMMM JUCHUILUIMHAMMU, Kak
reorpadus, Xumus, ouosorus, T.K. ooydaromuecs ¢ 3[1P ocobeHHO HYXTat0TCs B IPETIOTHECEHUN
OJTHOTO M TOTO XK€ y4eOHOro Marepuana B Pa3IMYHBIX acleKTax, B €ro BapbUPOBAaHHH, B
HEOJJHOKPATHOM TTOBTOPEHUHM M 3aKPEIUICHUH IMOJYYCHHBIX 3HAHWHA W TPAKTHYECKUX YMEHUH.
[To3Bonsisi paccMarpuBaTh OAMH M TOT JK€ Y4YeOHBIM MaTepuasll € Pa3HBIX TOYEK 3PEHMS,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JIydllleMy OCMBICICHHI0, 0ojiee MPOYHOMY
3aKpEIUICHUIO TOTYYE€HHBIX 3HAHUN U PAKTUYECKUX YMEHUH.

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

TemaTudeckas ¥ TEPMHHOJIOTUYECKAS JIEKCHKA TI0 Kypcy ¢dus3uku cootBeTcTByeT AOOIT
000.



Coneprxanue BUJIOB iesiTeNbHOCTH oOyydatouxcs ¢ 3I1P Ha ypokax pu3uku onpenensercs
uX 0coObIMU OOpa3oBaTeIbHBIMHU MOTpPeOHOCTAMU. [TomMmuMo mupoko ucnonb3zyembix B AOOIT
OOO o0mux mms Bcex OOy4aromMXCs BHAOB JESATEIBHOCTH CIEAYET YCHJIUTh BHIBI
JEeSTEeIbHOCTH, ClIEUU(pHUHbIE Ul JaHHOW KaTeropuM JeTei, oOecreunBaroniie OCMBICIEHHOE
OCBOCHHME COJIEpKAaHUSI OOpa3OBaHHs IO MPEAMETY: YCHJIECHHE MPEeIMETHO-TIPAKTHIECKOM
JeSITebHOCTH C aKTUBU3AIMEH CEHCOPHBIX CUCTEM; OCBOCHUE MaTepuaa ¢ Oopoil Ha ajlropuT™;
«TIOILIATOBOCTh» B M3YYECHUU MaTepHaia; UCIOJIb30BaHKUE JONOJHUTEIBHON BU3YaIIbHOM OMOPHI
(cxeMmbl, 11a0JIOHBI, OOPHBIE TAOIUIIBl); PEUEBOM OTUET O MPOLECCE U PE3YIIbTATE AEATEIbHOCTH;
BBINIOJIHEHUE CIECHUANBHBIX 33/IaHUi, O0ECIEeUMBAIOIIUX KOPPEKIHIO PEryJsiuu y4eOHo-
NIO3HABATEJILHOM JIESITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

st obydatonmuxcsi ¢ 3I1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThI C JIEKCHUECKUM
MatepHaioM 1o npeamery. [IpoBoautces cnenuanbHas paboTa 110 BBEAECHUIO B AKTUBHBIH CIIOBaph
00y4aromuxcsi COOTBETCTBYIOIIEH TEPMHHOJIIOTUU. J3ydaemble TEpMHUHBI BBOJIATCS Ha
IIOJIMCEHCOPHON OCHOBE, 00s3aTelbHAa BHU3yallbHas MOJJAEP)KKA, aITOPUTMbI pabOThl €
OIIpE/IeNIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyaJIM3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocobbiMu 00pa3oBaTelbHBIMU MOTpeOHOCTAMU oOyuatomuxcs ¢ 3IIP, npu
IUIAHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIIEAYET NPUIEPKUBATHCS CIEIYIOINX MOMEHTOB:

1. IIpu onpoce HEOOXOMMO: JaBaTh AJITOPUTM OTBETA; Pa3pellaTh M0JIb30BaThCA MIIAHOM,
COCTaBJICHHBIM TP TOJATOTOBKE JTOMAIIHETO 3a/IaHus; JaBaTh OOJIbIIE BPEMEHH TOTOBUTHCS K
OTBETY Yy JIOCKH; paspeliaTb JelaTh Ipe[BapUTeNbHbIE 3alUCH, MOJIb30BATHCSA HArJSIAHBIMU
MOCOOUSAMH.

2. Ilo BO3MOKHOCTH 3a/laBaTh OOYYAIOLIMMCS HABOJALIME U YTOYHSIOIIUE BOIPOCHI,
KOTOpBIE TIOMOTYT UM I0CJIE10BAaTEIbHO U3JI0XKUTh MaTepHall.

3. Cucrematudyecku TMpOBEpsATh YCBOGHHME MaTepuajga [0 TeMmMaM YPOKOB, s
CBOEBPEMEHHOT0 OOHApYKEHHU [TPOOEJIOB B IPOLIEIIIEM MaTepHale.

4. B mpouecce M3y4eHHs HOBOTO MaTepuala BHUMAaHHE YYEHUKOB oOpalaercss Ha
HauboJiee CIIOXKHBIE pasfenbl u3ydaemoil Tembl. HeoOxomumo damie oOpamarbcsi K HEUM C
BONPOCAMH, BBUICHAIOIIMMH MOHMMaHUE Y4eOHOro MarepHasa, CTUMYJIMPOBATh BOIMPOCHI MpHU
3aTpyAHEHUSX B YCBOCHHH HOBOTO MaTepHaa.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM IVIaHe

B coorBerctBHmM ¢ Denepa’dbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOT'0 0011ero o0pazoBaHus y4eOHbIN npeamer «Pu3nka» BXOJUT B MIPEIMETHYIO 001aCTh
«EcTecTBeHHBIE HAyKW» W SBISETCA 00s3aTeNbHBIM sl u3ydeHus. ConepkaHue y4eOHOTO
npeamera «®dusnkay, MpeacTaBiIeHHOe B pabouel mporpamme, coorBerctByer ®I'OC OOO,
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO 00IIero oOpa3oBaHus, aganTHPOBAHHON
OCHOBHOHM 00pa30BaTeNIbHONW MporpaMMe OCHOBHOTO 0OIIero oOpa3oBaHHs OOYYaIOLIMXCS C
3aIEPKKON TICUXUYECKOTO Pa3BUTHS.

COJEPXAHME YUEBHOI'O ITPEAMETA «®U3UKA»

7 KUIIACC

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPYIKAKOLIEr0 MUpa

®usuka — Hayka o npupoje. SABiaenust npupoasl. PU3NUECKUE SIBICHUSA: MEXaHUYECKHE,
TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHBL. M3mepenue (uznueckux BenMuuH. MexIayHapoaHas cucTeMa
€IMHMUII.

Kak ¢usuka n npyrue ecrecTBEHHbIC HAYKH U3Y4alOT IPUPOTY.

IIpenmer u MeTobl (PU3HUKH.

Jemoncmpayuu*

! Bee JlemoncTpanuy u JlaGopaTopHble paboThl, IPEACTABIECHHBIE B CONEPKAHUH, HOMYCKAETCs (MOYKHO)
MPOBOJUTH, UCIIOJIB3Ys HH)OPMAIIMOHHEIC U 3JICKTPOHHBIC TEXHOJIOTHH (LIU(POBBIC 00pa30BaTEIbHBIC PECYPCHI).



1. MexaHuueckue, TeIUIOBbIe, SJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.

2. Ouznyeckue mOpuOOpPhl M Mpolenypa MPsIMBIX H3MEPEHHH aHaJoroBbIM U
U(PPOBBIM IPUOOPOM.

3. Onpenenenue NOrpelIHOCTH IKCIIEPUMEHTA.

Dponmanvusle 1a00pamopHvle padomul Uiy I1EKMPOHHASL OEMOHCMPAYUSL.

1.0mnpeneneHue EeHbI ATICHUS U3MEPUTEIHLHOTO MPUOOPa (MCIONIB3YS TEXHOJIOTHYECKYIO
KapTy PKCIIEPUMEHTA).

2. 3mepenue pa3mMepoB MajibIX TEJl.

Pasznen 2. [lepBoHayajibHbIE CBe/IeHNSI 0 CTPOCHUM BelllecTBa

CrpoeHue BelIecTBa: aTOMbI U MOJICKYIIBL, UX paszmepsl. J|BUKEHUE YacTHI] BEIIECTBA.
CBsI3b CKOPOCTH JIBMDKCHHSI YacCTHIl C TeMmIieparypod. bpoyHoBckoe nBuxenue, nuddysusi.
Bzaumooelicmeue uacmuy eewyecmea: npumsdicenue u OmmaiKueaHue.

ArperaTtHble COCTOSHHMSI BEIIECTBA: CMIPOECHUE 2a308, JHCUOKOCMEU U  MBEPObIX
(Kpucmannuueckux) men. Bzaumocesazv mexcdy ceolicmeamu Gewecms 6 pasHblX aAcpe2amHblx
COCMOSHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoeHuem. OcobenHocmu azpe2amublx COCMOAHUL
6000l.

HMemoncmpayuu?

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. Habmonenue nuddysun.

@Dponmanvhsle 1aOOpamopHvle paGomovl U ONbINbL

1. Orenka auamMerpa atoma METOAO0M PsiIOB (C UCToIb30oBaHueM (hoTorpaduii).
2. OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.

3.0mbITHl O OOHAPYKEHHUIO JEHCTBUS CHUI MOJIKYJISIPHOTO MPUTSIKSHUS! (2J1eKMPOHHAA
0eMoOHCmpayus).

Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej

Mexannueckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JIBMXKEHHE. CKOpPOCTH.
Cpeonss ckopocmov npu HepasHoMepHOM OsudiceHuu. Pacy€r myTH U BpeMEeHH JIBUKEHUSI.

SIBnenue uHepuuu. Bzaumodelicmaue men Kak NpUUUHA USMEHEHUsL CKOPOCTU OBUNCEHSL
men. Macca kax mepa unepmnocmu mena. IlnotHocts BemectBa. (C6sa3b niaomuocmu ¢
KOIUYeC8oM MOIeKYll 8 eOuHuye o6véma eewecmaa.

Cuna xak xapakTepucTuka B3aumojeiictBus ten. Cuna ynpyeocmu M 3akoH ['yka.
Hszmepenue cunvt ¢ nomowwpro Oounamomempa. SIBIeHUE TATOTEHUs U cuna Tsokectu. Cuna
msoicecmu Ha Opyeux naanemax (MC). Bec tena. HeBecomocts. CrioskeHHE CHJI, HAlTpaBICHHBIX
110 oqHOM npsiMoii. PaBHoneictByromas cun. Cuna mpenus. Tpenue ckonvdicenus u mpeHue noKos.
Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu®
Habmoienue MexaHn4eckoro JBUKEHHs Teja.

H3mepeHne ckopocTy NPSIMOIMHENHOTO ABH)KEHHUS.
HabGnronenue siBeHUs HHEPITUN.

HabmioneHne u3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

7. IeMOHCTpanys CHIIbI YIIPYTOCTH Ha Pa3INYHBIX MaTEpHAIaX.
@ponmanvusvle 1a00pamopHvie padomol u ONbIMLL.

W3mepenne Macchl Tela Ha phlYaKHbBIX Becax.

N3mepenue o6bEma Tena.

Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

I'pagynpoBaHue NpyXKMHBI 1 U3MEPEHNUE CUJI TUHAMOMETPOM.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHHS (IedopMaIiu) mpy>KHuHbI
OT IPUJIOKEHHOU CUIIBL.

o E

oo E

2 311ech u Jaee NPUBOAUTCS PACIIMPEHHBIA IIepeueHb 1a60paTOPHBIX Pa0OT U ONBITOB, U3 KOTOPOIO YUHTEND
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.



6. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDL CHUJIbI TPCHH A CKOJILXKCHUA OT BECa TCJIa
U XapakTepa CONMPHUKACAIONINXCS TIOBEPXHOCTEH.

Paszneun 4. laBjieHne TBEPABIX TeJl, )KMAKOCTE U ra3oB

Hasnenune. Cnocodwvl ymenvuienus u yseaudenus oasnenus. Jasnenue 2aza. 3a6ucumocms
oaenenusi eaza om 00véma, memnepamypsl. Ilepedaua oOasnienus meEPOLIMU MeNAMU,
aorcuokocmamu u eazamu. 3axon Iackana. [Inesmamuyeckue mawiunbl. 3aBUCUMOCTD JTaBICHUS
KUAKOCTU 0T riryounsl. Coodwarowuecs cocyosl. I uopasnuueckue mexaHusmol.

AtMocdepa 3emnn u atmochepHoOe AaBlieHUE. [Ipuuumnsl Cyuecmeosanus 8030YUIHOL
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnoco oOasnenus. 3asucumocms
ammocgepnoco 0asneHus om Bblcomvl HAO YposHem Mmops. Ilpubopvl 0Ona  uzmepenus
ammocgeprozo 0asieHusl.

Heticmeue orcuokocmu u 2aza Ha nocpyxicénHoe 6 Hux meno. BulTankuparomas
(apxumenoBa) cuna. 3akon Apxumeoa. [Inasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPaTYPhI.

Ilepenada naBneHus KUIKOCTBIO U Fa30M.

CooOmiaromuecs cocyabl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBHCHUMOCTh BBITAJIKABAIONICH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH Tella |
MUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BBITECHEHHON JKUJKOCTH.

8. VYcnoBue miuaBaHus TeN: IJaBaHUE WIM TOTPYXKEHHE Tell B 3aBHCHUMOCTH OT
COOTHOIIIEHUS IJIOTHOCTEH TeJa M KUAKOCTH.

@ponmanvusvle 1a00pamopHvle padbomol u ONbIM b

ogakrwdE

1. OrnpeziesieHre BBITATKUBAIONIEH CHJIBI, EWCTBYIOIIEH HA TENO, MOTPYKEHHOE B
JKUJIKOCTB.
2. OMBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOIICH CUIIbI, IEHCTBYIOIIEH

Ha TCJIO B XHUIKOCTH, OT 00BEMa HOFPY)KéHHOI\/'I B XKHIKOCTh 4YaCTH TCJIa M OT INIIOTHOCTH
KHUAKOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus

Mexanunueckas pabota. MOIIHOCTb.

ITpocTbie MeXaHU3MBI: pbIYar, OJI0K, HAKJIOHHAs IUIOCKOCTh. [Ipasuno pasnosecus puluaza.
Ilpumenenue npasuna pasmogecus pwviuaca K 010Ky. «3omomoe npasunoy mexanuxu. KITJ]
IIPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprua. Kunemuueckas u nomenyuanvhas sHepaus. IlIpeepawjerue
00H020 8U0A MEeXAHUYECKOU dHepeuu 8 Opy2oll. 3AKOH COXPAaHEHUs YHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. IIpumepsI TPOCTHIX MEXAHU3MOB.

2. N3mepenne K11/ HakTOHHOM MIIOCKOCTH (271eKMPOHHAA 0eMOHCMPAUUs).

3. M3ydyeHrne 3akOHAa COXpaHCHHS MEXaHHUYECKOH DHEPIHH  (91eKMmPOHHAs
demoncmpayus).

@Dponmansvusie nabopamopnvle’padomot u onvimor*
1. HccrenoBanue yCIIOBUH paBHOBECHS phIvara.



8 KJIACC

Pa3znea 6. TenioBble siBJIeHUS

OcHo6Hble NON0JICeHUsT MONEKYIAPHO-KUHEMUYEeCKoU meopuu CMpoeHus 6euecmsd.
Macca u pasmepvt amomog u monekyi. Onvimvl, NOOMEEPHCOAIOWUE OCHOBHBIE NOJONCEHUS
MOJNEKYNAPHO-KUHEMUYECKOU MeOPUl.

Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUN BelecTBa. Kpucmaniuveckue u
amoppuvie mena. OOviACHeHUe CBOUCME 2a308, HCUOKOCMEU U MEEPObLIX Mel HA OCHO8e
NONOJNCEHULl  MOJNEKYAAPHO-KUHemuyeckou meopuy. CMauuBaHUC U KANULIAPHbIE S61EHUA.
Tennosoe pacwupenue u cocamue.

Temneparypa. Cés3b memnepamypol co CKOPOCHbIO MENI08020 OBUNICEHUS YACMUY.

Buytpennss sHeprusi. Cnocodwvl uzmenenus 6HympeHHel SHepeuu: menionepeoaia u
cogepuieHue pabomwl. Buovl menionepedauu: menionpo8oOHOCMb, KOHBEKYUS, U3LyYeHUe.

KomuyecTBo TEIUIOTHI. Yoenvnas mennoémkocmos éewecmea. Tennooomen u menniosoe
pasHosecue. Ypasnenue menniogozo baiauca.

Inasnenue u omeepoesanue KpUCMAIIUYECKUX 8eujecms. YoenvHas menioma niaeieHus.
Ilapoobpasoseanue u kounoencayus. Hcnapenue (MC). Kunenue. VYoenvnas menioma
napooopazoeanus. 3a8uUcCUMOCmb memMnepamypbl KUNEHUs. Om ammoc@epHozo O0asieHusl.
Brasichocmo 6030yxa.

DHeprus ToIMBa. YoenvHas menioma ccopanusi.

Ipunyunvr pabomuvr mennosvix osueameneti. KII/] mennosoeo osucamens. Tennogvie
osueamenu u 3awuma okpyxcarouei cpeovt (MC).

3axon coxpanenus u npespawenus snepeuu 8 menioswvix npoyeccax (MC).

Jemoncmpayuu

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenne nuddy3un.

3. Habmroienue siBieHni cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.

4, HabGmronenue TeniaoBoro pacuimpeHus Tel.

5. V3MmeHeHne JaBieHMs] Ta3a TMpU HM3MEHEHMH O0bEMa M HAarpeBaHUH WU
OXJIAKICHUH.

6. [IpaBuna n3MepeHus TeMiepaTypsl.

1. Buae! Tenonepenaun.

8. OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUIIaAMH.

10. CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaGmonenne KumneHus.

12. Habmroienne mocTostHCTBa TeMIIEPATyphI MPH TUIABIICHUH.

13. Mogenu TeIioBEIX ABUTATEIIEH.

Dponmanvuvie 1adopamopHsie padonvt U OnvimMbol

1. OmnpITel  TIO  OOHAPYXKEHUIO JEHCTBUS CHUJT  MOJEKYJISPHOTO TPHUTSIKEHUS
(21ekmponnas demoncmpayus).

2. OMBITHI 110 BHIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnBITH IO HAOJIOCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TelL.

4, Ornpenenenne KOIM4ecTBa TEIJIOTHI IPU CMEILIMBAHUH BOJIbI pa3HOUM TEMIIEPATYPHI.

5. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JIaBJICHHS BO3/yXa OT €ro o0béma u
HarpeBaHUs WM OXJIAKICHUS.

6. Hab6nronenne n3aMeHeHns: BHyTpEHHEH YHEPTUU Tella B pe3yibTaTe TeIUIonepeaadn
¥ pabOTHI BHEIIHUX CHJL.

7. WccnenoBanue sBIICHHUsI TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOM W TOpsuei
BO/IBI.

8. Uccnenosanue nponecca ucnapeHus.

9. OrnpenenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Pa3nesa 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHSA



Onexmpuszayuss men. J|Ba pona 3MeKTpUUYECKUX 3apsiioB. B3anmmoeiicTBue 3apsKeHHBIX
Tel.

OnexTpuueckoe nonue. [lpunyun cynepnosuyuu 21eKmpuyiecKux noaetl (Ha KauecmeeHHoM
ypoeHe).

Hocumenu snekmpuyeckux 3apsa008. Inemenmapusii 21ekmpudeckuti 3apsad. CmpoeHue
amoma. IIpOBOJTHUKHU U AUAICKTPUKHU. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsija.

OnexTpuueckul ToK. Ycenosus cywecmeoganus 21ekmpuyeckoeo mokxa. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DnekmpuuecKkuti MoK 8 HCUOKOCMAX U 2a3aX.

PaboTa n MOIITHOCTB AJIEKTpHUECKOTO TOKA. 3axou ocoyns—/lenya. Dnekmpuueckue yenu
u nompedbumenu 9S1eKMpUYECKol dHepeuu 6 Ovimy. InekTpuueckas uenb. Cuia Toka.
Onektpuueckoe HanpspkeHue. CompoTHBIIEHHWE NPOBOAHMKA. YOenvHoe conpomueneHue
sewecmsa. 3akoH Oma mig ydactka uenu. [locienoBaTenbHOE U NApajuIEIbHOE COEAMHEHUE
MPOBOAHUKOB. Kopomkoe 3ambiKaHue.

[TocrossHHbIE MarHuThl. B3auMoaeicTBHME TOCTOSIHHBIX MarHuToB. Macnumnoe noie.
Mazcnumnoe none 3emnu u e2o 3nauenue 0 scusnu Ha 3emne. Onvim Ipcmeoda. Macnummuoe none
anekmpuiecko2o moka. llpumenenue s1eKkmpomazHumos 8 mexuuxe. /{ercmeue MazHumHo20 nos
Ha NPOBOOHUK C MOKOM. JjleKmpodgueameib NOCMOSHHO20 moKa. Hcnonvzosanue
anekmpoosucamenel 8 MmexHu4yecKux yCmpoucmeax u Ha mpancnopme.

Onvimer  @apades. Aenenue snekmpomazhumuon  unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocobvl nonyyeHus 3d1eKmpudeckou 3Hepeuu. INCKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Jemoncmpayuu

1. OneKkTpu3anus Tei.

2. JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. YCTpoUCTBO U JEHCTBUE 3IEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIHSL.

S. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOBOAHMKH U TUAIIEKTPUKH.

7. MonenrpoBaHu€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.

8. HcTOYHUKY IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.  Ta30BBIii pa3psiz.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31€KTPUUECKOr0 HAIPSKEHHUS BOJIETMETPOM.

14.  PeocraT u Mara3suH CONPOTUBIICHUH.

15.  BzaumojeiicTBHE MOCTOSHHBIX MarHUTOB.

16.  MopenupoBaHre HEBO3MOKHOCTH Pa3JICIICHUS MTOJIFOCOB MAarHATA.
17. MogenupoBaHHe MarHUTHBIX MOJEH NOCTOSHHBIX MarHUTOB.

18. OmneIT OpcTena.

19. MarnuTtHOe moje TokKa. DIeKTPOMArHHT.

20. JleticTBe MarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

21.  DnexTpoJBUTATENb MOCTOSIHHOTO TOKA.

22.  HccnemoBaHue SIBICHHS JIEKTPOMArHUTHON HHYKIIHU.

23.  OmnbiTel Dapanes.

24.  3aBHCHMMOCTH HaNpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUHN €ro BOSHUKHOBEHHUSI.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

@ponmanvusle 1a60pamopnvle padomsl u ONbIM bl

OMNBITHI 110 HAOTIOACHUIO AIEKTPU3ANNH TEJI UHAYKIIUEH U PU COMPUKOCHOBCHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopKa 2IeKTPUUYECKO 1IeTTH U U3MEPEHUE CHITBI TOKA B €€ pa3InYHbIX YIacTKaX.
W3mepenne HanpsKeHHsI Ha Pa3IMYHBIX Y4acTKaX AJIEKTPUUYECKOM LIeTH.
N3mepenne cuiibl TOKa U €r0 PeryJupoBaHUE PEOCTATOM.

ko E



6. W3mepenne conpoTUBIIEHUs IPOBOAHUKA IIPY IIOMOLIY aMIIEpPMETPA U BOJILTMETPA.

7. Onvimol, OeMoHCmMpUpyrOWUe 3a8UCUMOCTb INEKMPUYECKO20 CONPOMUBTLEHUs
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CedeHUs U Mamepuad.

8. Ilposepxa npasuna crodicenus HANPANCEHUll NPU NOC1e008aMeNbHOM COeOUHEHUU
08YX pe3uUCmopos.

9. Ilposepxa npasuia 07151 Cubl MOKA NPU NAPATLLETbHOM COCOUHEHUU PE3UCTOPOS.

10.  Omnpenenenue pabOTHI HNEKTPUUECKOTO TOKA, HIYLIETO YePe3 PE3UCTOP.

11.  OmnpexeneHre MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

12.  HccnemoBanue 3aBUCUMOCTH CHIJIBI TOKa, WAYIIETO Yepe3 JAaMIIOuKy, OT
HaIpsOKCHUS Ha HEH.

13. HccnenoBaHue MarHUTHOTO B3aUMOCHWCTBUS MOCTOSTHHBIX MAarHUTOB.

14.  M3yuyeHwe MarHUTHOTO TOJSI MOCTOSHHBIX MAarHUTOB NpPU UX OOBEIUHEHUU U
paszieneHnN.

15.  HccnemoBanue ASUCTBUS JICKTPUUICSCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OmnbITBl, AEMOHCTPHUPYIONINE 3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS KaTYIIKH C
TOKOM ¥ MarHWTa OT CHJIbl TOKA M HAIIPABJICHHUS TOKA B KATYIIIKE.

17.  H3yuyeHue ACWCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

18.  Uzyuenue pabomsi snekmpoosucamensi.

19. N3mepenne KII/] 351eKTpoaBUraTEIbHOM YCTAHOBKH.

20.  OmnbITHI IO UCCIEOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHAYKIIMU: UCCIIEOBaHNE

W3MEHEHHI 3HAUCHUSA 1 HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUSA

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO [IBIDKCHMs. PaBHOMepHOe mTpsMOJWHEWHOe 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.

IIepBbiit 3akoH Herorona. Bropoit 3akoH Herorona. Tperuit 3akon HerotoHa. [lpunyun
cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpeuust CKONbH#CeHUsl, CULad MpeHus
NOKOs, Opyaue 8Udbl MpeHUs.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. Y CKOPEHHE CBOOOJHOTO TaJICHHMS.
Heuocenue nnanem eoxpye Coanya (MC). Ilepsaa xocmuueckas ckopocmos. Hesecomocmv u
nepezpysKu.

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

Nmnynsc tena. Mzmenenue umnynvca. Mmnynsc cunvl. 3aKOH COXPAHEHHS HUMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexanuueckasi pabota U MOIIHOCTh. Paborta cun Tsokectu, ynpyeocmu, mpenus. Cea3o
oHepeuu u pabomwl. IloTeHlMambHasE 3HEPrHsl Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanvnas suepaus corcamoti npyscunvl. Kunerndeckas sHeprusi. Teopema o Kunemuyueckou
9Hepeuu. 3aKOH COXPaHEHHUSI MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu

1. Habmioienne MexaHn4ecKoro ABM)KEHHUS Tella OTHOCUTEIBHO PAa3HbBIX TEJT OTCUETA.



2. CpaBHeHue yTel U TPaeKTOPUM JBMKEHMSI OTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO
pPa3HBIX TENI OTCUETA.

3. H3mepeHune CKOPOCTH U YCKOPEHHSI IPSIMOJIMHEHHOTO JIBHKCHHSL.

4. HccnenoBaHue NpU3HaKOB PABHOYCKOPEHHOT'O IBUKEHUS.

S. Haburonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. HaOnroneHne MexaHWYeCKUX SIBICHUH, HPOMCXOIAIIMX B CHUCTEME OTCuéTa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJa U ICHCTBYIOLIEH Ha HErO CHUJIBL.

8. Habmionenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tena pu YCKOPEHHOM JIBUKEHHUU.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

11.  IIpeoOpaszoBaHus YHEPTUU IIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyJbca IPU HEYIPYrOM B3aUMOICHCTBHH.

13.  CoxpaHenue umnysibca Ipu abCOIIOTHO yIIPYrOM B3aUMOJICHCTBUY.

14. HalnropeHue peakTUBHOTO IBUKEHUSI.

15.  CoxpaHeHue MEXaHWYECKOH 3HEPruH MPpHU CBOOOIHOM a/ICHUH.

16.  CoxpaHeHHMe MEXaHMYECKOH OSHEPrMM NpPU JABWKCHHH Tella IO/ JCHCTBUEM
HPY>KUHBI.

@ponmanvusle 1adopamopHvie padbomsvl U ONbLINbL

1. Koncmpyuposanue mpakma 0Ons  paseona u OanvHeuuieeo pagHOMEPHO2O
OBUIICEHUSL WAPUKA UTIU TNENECKU.

2. Onpenenenue cpegHe CKOPOCTH CKOJIBKEHUSI OpYyCKa WM JIBUKEHUS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHue yCKOpeHUsl Tesla MpU paBHOYCKOPEHHOM JBM)KEHHH IO HAKJIOHHOM
TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MIPHU PAaBHOYCKOPEHHOM JBH)KEHUH
0e3 HauyaJIbHOW CKOPOCTH.

S. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJIbHOTO
JTABIICHUSL.

6. Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

1. Omnpenenenne KECTKOCTU MPYKUHBI.

8. Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Teja IO
TOPH30HTAIEHONW MTOBEPXHOCTH.

9. Onpenenenne paboOThl CUIIBI YIPYTOCTU MPH MOIBEME Ipy3a C UCHOIb30BaHHEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

10.  M3yueHue 3aKkOHA COXPAaHEHUS SHEPIHH.

Pa3znen 9. Mexanuveckne KoJie0aHUs U BOJHBI

KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHMI: MEpHOJI, 4acToTa,
aMIuiMTyna. Mamemamuueckuii u npyjicunHold  maamuuxu. Ilpespawjenue sHepauu  npu
KOebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeiHyXeHHbIe kKonebanus. Pe3oHaHc.

Mexannyeckue BOJIHBI. CBOMCTBA MEXaHMYECKUX BOIH. [IpodonbHbie u nonepeurvle
80JHbL. [{una 801HbL U CKOPOCMb €€ pacnpocmparnenus. Mexanuueckue 601Hbl 8 MEEPOOM melte,
ceticmuyeckue 8oauvl (MC).

3ByK. I pomkocmo 38yKka u evicoma mona. Ompadicenue 36yka. Un@pazeyk u yibmpaszeyx.

Hemoncmpayuu
Habmronenue xoneGanuii Ten Mo 1eHCTBUEM CHIIBI TSHKECTH U CUITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habnronenre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.
PacnpocTpanenne npoAoibHBIX U MOMEPEUHBIX BOJH.
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKYCTHYECKU PE30HAHC.

@ponmanvuovle 1a00pamopHvle padomol u ONbIM bl

oakrwdE



1. OmnpezneneHue 4acTOThI U IeproJa KojaeOaHHi MaTeMaTHUYEeCKOT0 MasiTHUKA.

2. OmpeneneHne 4YacTOThl W TEepUoAa KoJieOaHWW TPYKUHHOTO  MasTHHKA
(271eKmpoHHaAA 0emoHcCmpayu).

3. HccnenoBanue 3aBUCHMOCTH T€PHOJA M YacCTOTHl CBOOOJHBIX KOJICOaHMI
HUTAHOI'O MasiTHUKA OT €ro AJIMHEI.

4, HccnenoBanue 3aBHCHMOCTH TEepUoAa KoOJICOAHWUW MPYKUHHOTO MasTHHUKA OT
MAacChl Tpy3a (271eKmpPOHHAA 0EMOHCIMPAYUS).

5. [IpoBepka HE3aBUCUMOCTH TEpHUOJa KoJeOaHUH Ipy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. ONBITEL, JTEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOaa KOJIeOaHHH MPYKUHHOTO
MasATHUKA OT MACChI I'py3a U JKECTKOCTH MMPY>XUHBI.

1. N3mepenne yckopeHus CBOOOTHOTO MAJICHUS (21eKMPOHHAA 0EMOHCMPAYUSL).

Paszpnen 10. DnekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJje. DJIEKTPOMarHuTHbIE BOJIHBL. (C6ouicmea 31eKmpoMAcHUMHbBIX
soan. [llxana anekmpomacnumusix 601H. Mcnonv3osanue 31eKmpoMaAcHUMHBIX GOH OJisl COMOBOU
CBA3MU.

DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTta. BonHOBbIE CBOCTBA CBETA.

Jemoncmpayuu

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOICTBA CBETA.

@Dponmanvhsie 1abopamophvie’ pabomosl u ONbINbL

1. N3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI) MOOMIBHOTO

4

tenedoHa.
1. Usyuenue siBnEeHUM 371€KTPOMAarHUTON UHAYKLIUH.

Pa3nes 11. CBeToBbIe siBJICHUS
JIyueBas moznenb cBeta. VMlcrouHuku cBeta. [Ipsamonurneiinoe pacnpocmpanenue ceemd.
3ammenus Coanya u Jlynwi. OTpaxkenue csera. [lnockoe sepxano. 3akon ompasxcenus ceema.
IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHUS CBeTa. [lonHoe eHympenHee OmpadjiceHue
ceema. Hcnonvzosarnue nOIHO20 BHYMPEHHE20 OMPAdICEHUS 8 ONMUYECKUX CEEMOB0OAX.
JIunza. Xox nyueil B nuH3e. Onmuueckas cucmema gomoannapama, MUKpoCcKonda u
meneckona (MC). I'nas kax onmuueckas cucmema. bausopykocms u oanbHozopkocme.
Pasnoxcenue 6enoco ceéema 6 cnexmp. Onvimvr Hotomona. Cnooicenue cnekmpanibHulx
Y6emoe.
Jemoncmpayuu
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cpera.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBOJI.
Xon yuelt B coOuparomei Junse.
XoJ Tydei B pacCenBaroIIeH JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.
0.  Mopuens riasa.
1.  Pasznoxxenue Genoro cBeTa B CHEKTP.
12.  TlomyueHue Oenoro cBera Mpu CIOKEHUU CBETA Pa3HBIX [[BETOB.
@ponmanvusle 1adopamopHvie padbomuvl U ONbLINbL
1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yrJjia MaJeHusl.
2. N3yueHne xapakTepUCTUK U300pa)KeHns IpeaAMeTa B IJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJla aJcHUs
Ha TPaHMIIEC «BO3LYX—CTEKIIO».
4. [Tony4yenne n300pakeHUH C MOMOIIBIO COOMPAOIECH JTHH3HI.

RBOoo~NoORwNE



o. Omnpenenenne POKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAOIICH JTUH3HI
(271eKmpoHHan 0emoncmpayus).

6. OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIICKTP (271eKMPOHHAA OEMOHCMPAUUL).
7. OnBITHI IO BOCHPHUSATHIO I[BETA MPEIMETOB MPH UX HAOIOJICHUH Yepe3 IBETOBBIC
GUIBTPHL.

Pasnen 12. KBanTtoBble siBJ1eHUs

Onvimul Pezepghopoa v Tu1aHeTapHas Mojienib aToMa. Mogenb aroma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmul.

PanuoaktuBHOCTh. Anbgha-, b6ema- u eamma-uznyuenus. CTpOEHUE ATOMHOTO sJpa.
Hyxnonnas moodens amomnoco sdpa. HMzomonwi. Paouoaxmusenvle npespawenus. Ilepuoo
noaypacnada amomHbix soep.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUs 3apsAJ0BOTO M MAacCOBOro 4ucel. Peakyuu
cunmesa u oenerus soep. Uemounuxu snepeuu Connya u 36¢30 (MC).

Snepnas sHepreTuka. /leucmeus paouoaKkmueHvlX U3TYYEHU HA JHCUBble OpP2SAHUMbI

(MC).

Jemoncmpayuu

1. CreKTpbl U3JIy4eHHUS U TIOTJIOMICHHUS.

2. CrexTpsl pa3IuYHBIX Ta30B.

3. CrnexTp Bojopoaa.

4. Habumonenue tpekoB B kamepe BusbcoHa.

5. Pabora cuéryrika HOHU3UPYIOMIHUX U3TYICHHIH.

6. Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

®@ponmanvusle 1a60pamopHvle paGomsl u ONbIM bl

1. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTHHU YACTHUIBI IO TOPMO3HOMY IyTH (T10
dororpadusam) (anrekmponnas oemoncmpayus).

2. N3mepenne paanoakTUBHOTO (POHA (I1eKMPOHHAA OeMOHCMPAYU).

IToBTOpHTE/ILHO-000011IAKOIIUIT MOLY./Ib

[ToBTOpUTENBEHO-0000IIAIONMI  MOJY/Nb MpeAHa3HAa4eH JUIsl CHCTEeMaTU3alud |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (pU3UKH.

[Ipy wm3ydeHMM [OaHHOrO MOAYJS PEAIN3YIOTCS W CUCTEMATHU3UPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX H
METaNnpeIMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB 00ydeHHUs, (HOPMHUPYETCS €CTECTBEHHO-HayudHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIICIOBAHMS SIBICHUH MPUPOABI U TEXHUKH,
OBJIAZICHUC YMCHUAMU 00BIACHSATD (1)I/I3I/III€CKI/I€ SABJICHUS, IPUMCHSAA MMOJITYYCHHBIC 3HAHU A, PCIIATh
3a/1a4M, B TOM YUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIIMTIHATBEHO IEATEIBHOCTHBIN XapakTep JAaHHOTO pa3/esia peainu3yeTcs 3a CUET TOro,
YTO y4allluecs BHIMOJIHSAIOT 3aJJaHusl, B KOTOPBIX UM MpeJlaracTcs:

® Ha OCHOBC IIOJTYYCHHBIX 3HAHWH pacro3HaBaTb U HAYYHO 00BACHSTE (1)I/ISI/ILIGCKI/IC SIBJICHUS
B OKpY’KaIoIllel IPUPOJIE U IOBCEAHEBHON KHU3HU;

" HMCIIOJIB30BaATh IO PYKOBOIACTBOM II€arora HaAy4YHbIC METOAbI UCCJICTOBAHUSA (bHSH‘IeCKI/IX
SIBJICHUH, B TOM YHUCJIE JJI IPOBEPKU TMIIOTE3 U MOITYYEHUS TEOPETUUECKUX BBIBOJIOB;

" OOBSACHATH C ONOPOM Ha JNUIAKTUYECKUH Marepuan mocje OoOCYXKIEHHUs C IeJarorom
Hay4YHbIe OCHOBBI Han0oJIee BAXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HanpuMmep,
IMPAKTUYCCKOTO HCIIOJB30BaAHUA PA3JIMYHBIX HWCTOYHUKOB OHCPTHMUM Ha OCHOBC 3aKOHA
MIPEBPALLEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB YHEPTUU.

Kaxnas u3 Tem JaHHOro pasfena BKIIOYAET OJKCIEPUMEHTAJbHOE HCCIEJOBaHHE
00001Iaro1Iero xapakTepa Ha yCMOTpPEHHE Iefarora U mpu ero nomouin. Pasnien 3aBepraercs
MIPOBEICHUEM IMATHOCTUYECKOM M OIIEHOYHOM PabOTHI 32 KYPC OCHOBHOM IITKOJTHI.



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B menom pesynbrarel ocBoeHus: oOyuatomumucs ¢ 3[IP yaebHoro mpenmera «Pusukay
JOJKHBI COBIIAJaTh C pe3yibTaTaMd NPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHusl.

Haubonee 3HaUMMBIMU SIBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBAIMS K OOYyYEHUIO U 1ieJIeHANpaBIeHHONW O3HABATENIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHHE JIMYHOTO OMbITa, HaOMIOJCHUA 3a (U3UUYECKUMHU
IKCIIEPUMEHTAMH;

yCTaHOBKA Ha OCMBICIIEHHE Pe3yJIbTaTOB HAOIIOAEHUH 32 IPUPOAHBIMU U TEXHOT€HHBIMHU
SIBIICHUSIMU C TTO3UIHHA (PU3HUECKUX 3aKOHOB;

CIOCOOHOCTh OLIEHUBATh MIPOUCXOJIAIINE U3MEHEHHUS U UX MOCIECTBH; (OPMYINPOBATH
¥ OIIEHUBATh PUCKU, JOPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO AEATeIbHOCTh (MpHU
COBMECTHOM BBINOJIHEHUHU J1a00paTOPHBIX TPAKTUYECKUX padoT);

YMEHHE pa3inyaTh yueOHbIe CUTYaAIH, B KOTOPbIX ydanuiics ¢ 3[IP MoxeT neficTBoBaTh
CaMOCTOSITENIbHO, U CUTYyallUH, TJI€ CJIEAYEeT BOCIOJb30BaThCA CHPABOYHOW HH(pOpManuend u
JPYTUMH BCIIOMOTaTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh MPUHUMATh pEIIeHHE B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJIYYEHHBIX B X0J1e 00y4YeHHUs1 (PU3NUECKUX 3HAHUHN B aKTyaJIbHYIO CUTYAIHIO;

CIOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOHN KM3HM INpaBWa JUYHOW OE€30MacCHOCTH Ha
OCHOBE IMOHMMaHUS (PU3MUYECKUX SBJICHUN U 3HAHUS 3aKOHOB (PU3UKHY;

yYMEHHE KPUTUYECKHU OLIEHHWBAThH IMOJYYEHHYIO OT cobeceqHrKa MH(GOpPMaIH0, COOTHOCS
ee o 3HaHHEeM (PU3UYECKUX 3aKOHOB;

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

aJIeKBATHOCTH MOBEJICHHs 00YYaIOLIErocs ¢ TOUKH 3PEHUS OMIACHOCTU WM O€3011aCHOCTH
JUIs ce0sl WK AJIS1 OKpYXKArOIIuX;

yBaXK€HHE K TPYIy U pe3ybTaTaM TPYJI0BOU JesTENbHOCTH;

yriiyOJeHue TMpenCcTaBlIeHUl O IEeJTOCTHOM KapTHMHE MUpAa Ha OCHOBE MPHOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbIX 3HAaHUM U MPAKTUYECKUX YMEHUH.

METANIPEAMETHBIE PE3YJIbTATbBI
Osnadenue yHugepcaibHoIMU yYUeOHbIMU NOZHABAMENbHBIMU 0CUCHBUAMU:



BBISIBJISTH PUYWHBI U CIEACTBHS MPOCTHIX (PU3NUECKUX SBICHUM;

onpeaensaTs (U3MUecKue MOHSITHS, cO37aBaTb OOOOIIEHMS, YCTaHABIMBATh AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIILHO BBIOMPATh OCHOBAHHS U KPUTEPUU JUIS KIIACCHU(PUKAIINH,
HCIOJIB3YS CIPAaBOUYHYIO HH(OPMALIUIO U OMUPASCh HA aJITOPUTM YU4E€OHBIX I€HCTBU;

yCTaHABIIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOHTH JIOTUYECKOE PACCYXICHHE,
yMO3aKiIoueHne (MHAYKTUBHOE, JAEIyKTHMBHOE, IO AaHAJOTMH) M JIeNaTh BBIBOABI TOJ
PYKOBOJCTBOM II€AArora;

MCKAaTh UK OTOMPATh HHPOPMAIIUIO UIIH JAHHBIE U3 UCTOYHUKOB C YYETOM IIPEATI0KEHHOM
yueOHOI 3a/1a4¥ U 3aJJaHHBIX KPUTECPHUECB.

CO3/1aBaTh, NMPUMEHATh M NPeoOpPa3OBbIBATh 3HAKU U CHUMBOJBI, MOJEIH M CXEMBI JIJIS
peleHus yueOHbIX U TO3HABATEIIBHBIX 33]1a4;

C MIOMOMUIBIO MEJarora Ui CaMOCTOSATEIbHO MPOBOJUTH OIbBIT, HECIOKHBIN AKCIIEPUMEHT
M0 YCTaHOBJICHUIO OCOOCHHOCTEH (PU3MUeCKOro 00BhEKTa WIIN SBIICHHUS;

peoOpa3oBbIBaTh MHGOPMAIUIO U3 OJTHOTO BUAA B APYroil (TabIuIly B TEKCT U Tp.);

YCTaHABIIMBATh B3aUMOCBS3b (DM3MUYECKUX SIBICHUH W MPOIECCOB, UCTIONB3YS AITOPUTM
yueOHBIX JeWCTBUH.

Osnaodenue yHugepcaibHoIMu YUeOHbIMU KOMMYHUKAMUGCHBIMU OCUCEUAMU:

OCO3HAHHO HCIIOJIb30BAaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3a/la4eil KOMMYHHKAIIUU
JUTSL BRIPOKEHUST CBOMX MBICIICH M MMOTPEeOHOCTEH ISl TUTAHUPOBAHUS CBOCH JIeATEIHLHOCTH;

OpraHM30BBIBATH y4yeOHOE B3aMMOJEWCTBHE B Tpymme (OmpenensTh oO0Iuue IeNu,
pacnpenenaTb poiu, 10roBapuBaTbcs Apyr ¢ APYroM M T. 1.).

L[eJICHANPaBICHHO HCIOJIb30BaTh HH(OPMAIMOHHO-KOMMYHUKATHUBHBIE TEXHOJIOTHH,
HE0OXOUMBbIE JJIs PELICHUS YUEOHBIX U MPAKTUUECKUX (PU3NYECKUX 3a/1au;

OpPraHHU30BBIBATH YU4E€OHOE COTPYJHUYECTBO M COBMECTHYIO NEATEIbHOCTh C YUUTENEM U
CBEPCTHHKAMH B MPOIIECCE 3aHATUN (PU3HKOU.

Osnadenue yHugepcaibHbIMU Y4EOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:

MMOHUMATH IIeJTU €CTECTBEHHOHAYYHOTO OOY4YCHHS, CTaBUTh M (POPMYIUPOBATEH IS CeOs
HOBBIE 33]1a4i B yueOe U MM03HaBaTEIbHOMN JAEeITeIbHOCTH;

oOHapyxuBaTh U (POPMYJIHPOBATH Yy4EOHYIO MpoOJeMy, OMpenensTh Ielb Y4eOHOU
JESITEIIbHOCTH;

CaMOCTOSITEITFHO WJIM C TOMOIIBIO YYHUTENs IUIAHUPOBATH IYTH JOCTHKCHHS IENed B
bu3nYECKUX SKCIIEPUMEHTaX, B TOM 4YHCIE albTepPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbolee
s pexTuBHBIE CITOCOOBI pelieHus1 yueOHBIX U MTO3HABATEIIbHBIX 337124,

COOTHOCUTh CBOM TPaKTHYECKHWE JEUCTBUA C I[UIAHHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBIISATH KOHTPOJIb CBOEH JIESITEIbHOCTH B IIPOLIECCE TOCTHXKEHUS Pe3yIbTaTa, ONpelesTh
CrocoObl IEWCTBUN B paMKaX NpPEIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIIEHCS CUTyallUEH;

MPAaBWIBHOCTh BBIMOJTHEHHUS] JKCIEPUMEHTATbHON yueOHOW 3aJauu, COOCTBEHHBIS
BO3MOYXHOCTH €€ PEIIICHUS;

BIIaJICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOIICHKH, MIPUHSATHUS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M TTO3HABATEIHLHOM IESITEILHOCTH;

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyallUU U TpeJyiaraTh IJIaH €€ U3MEHECHNUS,

MPEJIBHJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUN YI4eOHOW 33]1auH;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOIUPOBATH BCE BOKPYT.

INPEAMETHBIE PE3YJIbTATbBI

TpeGoBanus K mMpeIMeTHBIM pe3yJIbTATaM 0CBOEHUs y4eOHOro npeamera « @Pu3uKa,
pacnpeaeeHHbIe 110 rogaM 00y4eHHs

Pe3ynbratel mo rogam GopMynupyrOTCs 0 IPUHLIKITY J00aBICHUS HOBBIX PE3YIbTATOB OT
rojia K roay (pe3yJapTaTbhl OUEPEIHOTO IoJ1a 0 YMOIYAHUIO BKIIIOYAIOT PE3yJIbTaThl IPEABIAYIINX
JIET).

7 KJIACC



[IpenmerHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpa)xaTh CPOPMHUPOBAHHOCTH Y

00yJaronuxcst yMeHHI:

OpPUEHTUPOBATHLCS B MOHATHSAX U ONEPUPOBATH UMU Ha 0A30BOM YpOBHE: (PU3UUYECKUE U
XUMHUYECKHE SBJICHMs; HAONIO/IEHUE, OHKCIEPUMEHT, MOJENb, THUIOTEe3a; EIMHULIBI
¢u3nUecKux BETUYMH; aTOM, MOJIEKYyJa, arperatHble COCTOSHHUs BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe); MEXaHMYecKoe JBIKEHUE (paBHOMEpPHOE, HEpaBHOMEpPHOE,
OpSAMOJIMHEHHOE), TpPaeKToOpusi, paBHOJIEHCTBYIOIIAs cwi, aedopmanus (ymnpyras,
IJIaCTUYECKas), HEBECOMOCTh, COOOIIAIOLIUECS COCYAbl, C OMOPOl Ha MUAAKTUYECKHIMA
MarepHan

paznuuath sBiaeHus (AudQy3us; TEII0oBOE ABIKEHUE YACTHI] BEIIECTBA; PaBHOMEPHOE
JBUKCHHE, HEPaBHOMEPHOE IBMKCHHE;, WHEPLMS;, B3aUMOJEUCTBUE TEIl; pasHosecue
MEEPOLIX mesl ¢ 3aKPeniéHHOU 0Cbl0 8paujeHus; Tiepeiadya 1aBIeHus TBEPIABIMHU TEIIaMH,
KUAKOCTAMM U Ta3amMH; arMochepHOe JaBlieHHe; IUIaBaHHWE TeJ; MPEeBPALICHUS
MEXaHHYECKON 3HEPTUHU) 10 ONMCAHUIO MX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JaHHOE (U3NYECKOE SBIIEHUE, T[OCJIE IMPEIBAPUTEILHOTO
00CYXICHUS C TIEAaroroM;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHHUH B OKPYKAIOIIEM MUPE, B TOM
yrcie GU3NYECKUE SIBJICHUSI B IPUPOJE: PUMEPHI IBHXKEHUS C PA3TUYHBIMU CKOPOCTSIMH
B )KUBOW M HEXHWBOW MPUPOJC; NECHCTBUE CHIIBI TPESHUS B NIPUPOJIC U TEXHUKE; BIUSHUC
aTMoc(hepHOro aBieHus Ha KUBOM OpPraHU3M; IUIABaHKUE PBIO; phIYaru B TEJIE YEIOBEKa;
IPH OTOM IEPEBOJIUTH TPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIICNATH CYIISCTBEHHBIC
CBOICTBa/MpU3HAKY (PU3NYECKUX SBICHUI C MOMOIIBIO MEAarora;

OIHMCHIBATh M3yYCHHBIC CBOMCTBA TEJN U (PU3WUYCCKUE SIBJICHUS, WCIONB3YS (DU3UUCCKHE
BEJIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tela, Cujla TPeHHsl, JaBieHue (TBEPIOTo
TeJa, )KUJKOCTH, Ta3a), BRITAIKMBAOIIAS CHJIa, MEXaHW4YecKast paboTa, MOITHOCTB, TIJIEYO
CHUJIBI, MOMEHT CHJIbI, KOO((DUIIUEHT MOJIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETHUYECKasl U
MOTCHIIMATBHAS SHEPTHS) C OMOPOI Ha CXeMY; MPH OMUCAHUH PACKPBIBATh (DH3UICCKHIA
CMBICT HCIIOJIb3YEMbIX BEIWYHH, UX O003HAYCHHS] U €IUHUIIBI (PU3NYECKUX BEIUYUH,
Haxooums Gopmynvl, ceaAzviearowue OAHHYIO QUUYECKYIO BeIUYUHY C  OpYeUMU
BEIUYUHAMY, CMPOUMb 2paAQUKU USYYEHHBIX 3a8UCUMOCTEN UUYECKUX BeTUYUH C
ONOpO Ha TUIAKTUYECKUN MaTepHua;

XapaKTepu30BaTh CBOWCTBA Tel, PU3NYECKUE SBJICHUS U MPOIECCHI, UCMONbB3Ys MpaBuUia
CIOXEHHs CHII (BIIONIb OAHOU MpsIMOW), 3axowr Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasuilo pagrnosecusi pvluaza (0J10Ka), «3010moe Npasuilo» Mexanuku, 3aKOH COXpaHEHUs
MEXaHUYECKOM DHEpPruu; MpU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3anuceléams €20 Mamemamuieckoe 8vlpadcenue Nnoo pPyKo8OOCMEOM neoaz2o02d ¢
00cyaicOeHuem niana pabomol;

OOBSICHATH (PU3MUYECKHE SBICHHSI, TIPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIE i B KOHTEKCTE
CUTYaIlUi MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: MpPH IMOMOIIU TeAarora BISBISTH
MPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHWE M3 1—2 JOTUYECKHX IIaroB C
ornopoit Ha 1—2 u3ydeHHBIX CBOWCTBA (PU3MUECKUX SBJIEHUH, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiatb THUIOBBIE pPAacyE€THBIE 3aJa4yd B |JEHCTBME C ONOPOM Ha AJITOPUTM,
IpeBapUTEILHO Pa300paHHBIN COBMECTHO C TIEJarOrOM, UCTIONB3Ys 3aKOHBI M (POPMYITBI,
CBsI3BIBAIOIIME (PU3UYECKIE BETHMUMHBI: HA OCHOBE aHANIM3a YCJIOBHS 33aJa4M 3allMChIBAThH
KpaTKOE YCJIOBHE, TOJCTABIATH (U3NYSCKHUE BEITUYHHBI B (OPMYJIBI W IPOBOJUTH
pacuéThl, HAXOUTH CIIPABOYHBIE IAHHBIE, HEOOXOUMBIE TSl PEIICHUS 3a/1a4, OIECHUBATh
PEATHUCTHYHOCTD MOTYYCHHOW (PU3NUECKON BETUYMHBI,

pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOXXHO PEIIUTh MPHU MOMOIIN (PU3NIECKIX METOJIOB
MOCIIe TIPEIBAPUTEIHLHOTO OOCYKICHHUS C MEJaroroM; pu MOMOIIH TeIarora B ONMMCaHUU
HCCJIEIOBAHMS BBIJCNATH IPOBEPSEMOE MPEANoNoKeHne (TUIOoTe3y), C OMopoil Ha
TUIAKTHYECKUA MaTepuan pa3inyaTh W WHTEPIPETHPOBATH IMOJYYCHHBIH pe3yibTarT,



HaXOJUTh Mocye 00CYXKIEHUS € IeJaroroM OMIMOKY B XO/1€ OIBITA, AETIaTh BBIBOABI IO €T0
pe3yJpTaTam;

YMETh HaXOJIUTh C MCIIOJIb30BaHUEM IU(PPOBBIX 00pa30BATENBHBIX PECYPCOB OMBITHI MO
HaOMIOAEHUI0 (U3NYECKUX SIBICHUM MM (QU3MYECKMX CBOWCTB Tel: (OpMYIMPOBATH
IIPOBEpSiEMbIE NMPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 IPEJIOAKEHHOIO 000y 10BaHUS
C OINOpPOM Ha CXeMy, 3allUChIBaTh XOJ ONbITa M (HOPMYyIUpPOBaTh BBIBOABI O]
PYKOBOJCTBOM II€AArora;

BBINOJIHATH IPSMbIE W3MEPEHUs PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHUJIBI U
TEMIIepaTypbl C MCIOJIb30BAaHHMEM aHAJIOIOBBIX M LU(POBBIX NMPHOOPOB € ONOpPOH Ha
QITOPUTM; 3alKCHIBaTh IIOKAa3aHUA TNPUOOPOB ¢ y4ETOM 3aJaHHON aOCONIOTHOM
MOTPEIIHOCTH U3MEPEHUH;

IPOBOJIUTH COBMECTHO C TI€JarOrOM HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOW (pU3HUECKON
BEJIMYMHBI OT JAPYroil ¢ UCIOJB30BAaHUEM IMIPSAMBIX M3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBMKYLIETOCS TeJla OT BPEMEHM JBHKEHUS TEJIA; CUIbl MPEHUS CKOJIbIHCEHUS
om @eca mena, Kauecmea 0o6padboOmKU NOGePXHOCMeEN meil U He3ABUCUMOCIU CUbL MPEHUsL
om nAoWaodu CONPUKOCHOBEHUS MeN, CUNbl YAPY20CMU Om  YOJIUHEHUS NPYICUHDBL,
BLIMANKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU UACmU mena U Om NIOMHOCMU
AHCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU Mmeld, Om 21YOUHbl, HA KOMOPYIO
NO2PYJUCEHO MeNo; YCI08Ull NIABAHUS Mel, YCI08Ull pAGHO8ecUs pbiua2a U 010K06), TIOJ
PYKOBOJICTBOM II€[]arora y4acTBOBAaTh B IIJIJAHUPOBAHUM YYEOHOIO HCCIIEAOBaHMUS,
coOuparb YCTaHOBKY U BBINOJHITh W3MEpPEHUs, CIEAys MPEeAJoKEHHOMY IUIaHy,
(buKcUpoBaTh pPE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3MYECKMX BEJIUYMH B BHJIE
NPEUIOKEHHBIX TAOIHII U TPa(UKOB, Je7aTh BEIBOABI 110 Pe3yIbTaTaM HCCIIETOBAHMS;
COOTHOCUTb KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
KUAKOCTH W TBEPIOrO Teja; CHUA TPEHUS CKOJIBKEHUS; JABJICHUE BO3AYXa,;
BBITAJIKMBAIOIIAs CUJIA, IEHCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJO; KOAPPUIIUEHT
MOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYS MPEIIOKEHHON MHCTPYKLUU; MPU
BBIMIOJTHEHUM W3MEpPEHUIl MOJ pyKOBOACTBOM Iefarora coOuparbh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

coOnrofaTh MpaBWja TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1a00paTOPHBIM
000py/10BaHNEM TIOCIE MPEABAPUTEIHHOTO 00CYKIEHUS C IEJarOroM;

COIIOCTABJIATh TNPUHIMIIBI JEHCTBHSI TPUOOPOB M TEXHMUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAIONIecs COCYIbl, OapoMeTp, pbldyar, MOJBMXKHBIA U
HETOJABUKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha TUJAKTUUECKUI MaTepual;
XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOICTB
1oCJIe MPeIBApPUTEIBHOTO 00CYXICHHS C MEAaroroM ¢ ONOpod Ha MX ONUCaHHs (B TOM
yyclie: MOAIIMIHUKN, YCTPOWCTBO BOJONPOBOJA, T'MJIPABIMYECKUN Ipecc, MaHOMETP,
BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3MUECKUX
ABJIEHUHN 1 HEOOX01MMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANUTH TIPUMEPHl / HAaXOAUTh HHGPOPMALMIO O TpUMepax MPaKTHYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HM JJs oOecnedeHus
0e30macHOCTH Tpu  OoOpalleHMH C NOpudopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 3J0POBbs U COOJIIOIEHNS HOPM 3KOJIOTUYECKOTO MOBEEHUS B OKPYXKaroIIeH
cpene;

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

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
($U3MUECKOro conepkaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceT MHTepHeT; BIaJeTh
npruéMaMM KOHCIIEKTUPOBAaHU TEKCTa, IpeoOpa3oBaHusl MHPOPMALMU U3 OHOH 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/aBaTh IO/ PYKOBOJCTBOM Iejarora ¢ OOCYXJAE€HHEM IIJJaHa paboThl KpaTKHe
NUCbMEHHBIE M YCTHBIE COOOILEHMS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpMauu



¢u3nuUecKoro coaep)kaHus, B TOM 4YHCIE MyOJIMYHO JenaTh KpaTKhe COOOIICHUS
0 pe3ysbTaTax MPOEKTOB WK YY€OHBIX UCCIIEIOBAaHUN; IPH ATOM I'PaMOTHO UCIIOJIb30BaTh
U3yYCHHBI TOHATHHWHBIA anmapar Kypca (U3HMKH, COINpPOBOXKIATH BBICTYIJICHHUE
MpE3EHTALIUEH;

IIPY BBIIOJHEHUM Y4Y€OHBIX MPOEKTOB M HCCIEIOBAHUI 10 PYKOBOJACTBOM I€jarora
pacrpenesaTe 0053aHHOCTH B IpyIIle B COOTBETCTBMM C IOCTABJICHHBIMM 3aJadyami,
CJICZIMTD 32 BBIMOJIHEHUEM IUIaHa JICHCTBHH, aIeKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIA/I B
JESATEIIBHOCTh TPYIIbI; BBICTPAUBATH KOMMYHHUKAaTHMBHOE B3aUMOJECHCTBUE, YYUTBIBAs
MHEHHE OKPYKAIOLIUX.

8 KJIACC

[IpenMeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaxaTh c(POPMHUPOBAHHOCTD Y

o0yyaromuxcs: yMEeHui:

OpPUEHTUPOBATHCS B IOHATHSIX U ONIEPUPOBATH UMU HAa 6a30BOM YpOBHE: Macca U pa3Mephbl
MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHUS BEIECTBa,
KpUCTAJIMYECKHE U aMOp(HbIE Tella, HACBIICHHBI U HEHACHIIEHHbIN Hap, BIaKHOCTb
BO3/yXa; TemIleparypa, BHYTPEHHss SHEprus, TEIJIOBOM JBUraresb; 3JeMEHTapHbIN
AIIEKTPUYECKUH 3apsl, JEKTPUUECKOE I10JI€, IPOBOJAHUKHU U AUDIEKTPUKH, TOCTOSHHBIN
JIEKTPUUECKUI TOK, MArHUTHOE TIOJIE;

pa3nuyarh SBJICHMS IOCJE IMPEABAPUTEIBHOIO OOCYXKIEHMsI C IenaroroM (TErjaoBoe
pacmmpeHue/cxaTue, Teronepeiada, TeIoBoe paBHOBECHE, CMAaUYUBaHKE, KAITMIJUIAPHBIE
SBJICHUS, MCIIAPEHUE, KOHJEHCalMs, IUIaBJIeHHe, KpUCTaJUIM3auus (OTBEpAEBaHUE),
KUIIEHUE, Terlonepeaaya (TeraonpoBOIHOCTb, KOHBEKIMS, U3IIyUYEHHUE); DIEKTPU3ALUL
TeJI, B3aMMOJICHCTBHE 3apsJ0B, IEHCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHuWTOB, JAEWCTBUE MAarHUTHOIO IIOJISI Ha MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHas MHIYKLHUS) MO OMMCAHUIO UX XapaKTEPHBIX CBOHCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PUZNYECKOE SBIICHUE;

pacrio3HaBaTh C IIOMOIIbIO I€Aarora MpPOSIBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHHUM
B OKpY’KalollleM MHpe, B TOM 4Hcie (PU3NYECKHE SIBICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHWE W KalWUISPHbIE SBJIEHUS B NMPUPOJAE, KPUCTALIBI B MPUPOJE, U3ITyUYEHUE
Connna, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHesd,
CHEra; JJIEKTpUYECKHE SIBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE noJjie 3eMi, Jpeid Mo0CoB, pojib MAarHUTHOTO MOJIS JUI JKU3HU Ha 3emiie,
MOJIIPHOE CUSHUE; TPU 3TOM NEPEBOJAUTH NMPAKTUUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATh
CYIIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3HUECKUX SBJICHUH;

ONMCHIBATh MOJ] PYKOBOJACTBOM Ilefarora ¢ oOCYKIEHHEM IIaHa paOoThl M3yueHHBIE
CBOICTBa TeN U PU3NYECKHUE SBICHUS, UCTIONb3Yyd (GU3NUECKUE BEIMYUHBI (TeMIepaTypa,
BHYTPEHHSS DJHEPIUs, KOJWYECTBO TEIJIOTHI, YJENbHAs TEIUIOEMKOCTh BELIECTBaA,
ylenabHas TEIJIoTa IUIaBJIEHUs, yJellbHas TeIuloTa MapooOpa3oBaHus, yaelbHas TEIIoTa
CrOpaHUsl TOIUIMBA, KOI((UIMEHT TOJE3HOr0 JCWCTBUS  TEIUIOBOM  MAIIMHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/1yXa, JIEKTPUUYECKUHN 3apsl], CHJIa TOKa, JIEKTPUUYECKOE
HarnpsHKeHHe, CONPOTHUBIICHHE MTPOBOIHMKA, YIEIbHOE CONPOTUBIICHUE BEIIECTBa, paboTa
Y MOIIHOCTh 3JIEKTPUYECKOTO TOKA); MIPHU OMHMCAHUU MPABUIBHO TPAKTOBATh C MOMOIIBIO
nenarora (U3WYECKUH CMBICI HCIOJNb3YEMbIX BEIUYMH, OOO3HAYEHUS M EIMHHUIIBI
Gu3NYeCKUX BEIWYHMH, HAXOAUTHh (OPMYINbI, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYIO
BEIMYMHY C JPYIMMHU BEJIHMYMHAMH, CTPOMTH TIpadUKU H3YHYEHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIHYHH,

OTpeNeNATh IMOocie MPeIBAPUTENIBHOTO OOCYXXJIEHHs C IMeJaroroM CBOWCTBa Tell,
¢u3nueckue SBIEHUS M IPOLECCHI, UCHOJb3Ysl OCHOBHBIE MOJOXKEHUS MOJEKYJISPHO-
KWHETHMYECKOW TEOpPUM CTPOEHHsS BELIeCTBA, NPUHLMII CYNEpHO3MLIMU Toned (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsizia, 3akoH OMa JuIsl ydacTKa LENH, 3aKOH
Horcoyna—/lenya, 3aKOH COXpPAHEHUS DSHEPrUM; IPU 3TOM HAXOAMUTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe BBIPAKEHHE C ONOpOH Ha IU(POBBIC
00pa3oBaTeNbHbIE PECYPCHI;



COOTHOCHTbH TOJ KOHTpOJIEM Tenarora (pu3ndeckue MpoIecchl U CBOWCTBA TEN, B TOM
YHClie U B KOHTEKCTE CUTYal[il MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, IpU MOMOIIU
Iearora BBIABISATh NPUYMHHO-CICICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE H3 1-2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHHM,
($U3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

peliaTte TUIOBblE pacuéTHbIE 3aJadyd B 1—2 JEHCTBUS € OMOpPOl Ha auropuTM,
[peIBapUTENIbHO pa300paHHBI COBMECTHO C ME€JaroroM, UCIOIb3ysl 3aKOHBI U (OPMYIIbI,
CBSI3bIBaIOIME (PM3NYECKHE BETMUYMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[a4d 3allMChIBATh
KpaTKOE€ yCJIOBHE, BBIABIIATH HEOCTATOK JAHHBIX JUIsl PELLICHUS 3a/1a4M, BEIOUPATh 3aKOHbI
u (opmysbl, HEOOXOAWMBIE UIs €€ pelIeHUs, MPOBOJUTH PacuéThl U CpPaBHHUBATH
MOJIyYeHHOE 3HauUeHUe (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

UMETb MPEJCTABICHHUE O MPOOIeMax, KOTOPhIE MOYKHO PEUIUTh MPU OMOIIU (PU3UIECKUX
METO/IOB TIOCJE IMPEIBAPUTEIBHOTO OOCYXIEHHs C MEAaroroM; HCIOJIb3ys ONHCAaHHE
UCCJICIOBAHMSI, BBIICTATh MPOBEPSIEMOE MPEANOIOKEHHE, OLICHUBATh MPABHILHOCTD
NOpsJIKa IPOBECHUS UCCIIEA0BaHuUs, 1€TaTh BbIBObL;

YMETh HaXOJIUTh C UCIOIB30BaHHUEM IU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI IO
HaOMOIeHUI0 (U3NYECKUX SBICHUN WM (PU3MYECKUX CBOWCTB Tell (KamWLISPHbBIE
SBJICHUS, 3aBUCUMOCTb [JaBJEHMSI BO3JyXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTH
Ipolecca OCThIBAHUSA/HATPEBAHUS TP U3IIYUYEHUH OT I[BETa U3JIy4atolleil/OrIomarone
MOBEPXHOCTU; CKOPOCTh MCHAPEHHUs BOJBl OT TEMIIEpaTyphl KUIAKOCTH U IUIOIIAIU €&
MOBEPXHOCTH; OJEKTpHU3alMs TeJl M B3aUMOJACUCTBHUE DJICKTPUUECKUX 3apsOB;
B3aMMOJICHCTBHE OCTOSIHHBIX MAarHUTOB, BU3YaJIM3allsl MATHUTHBIX 1OJIEH MOCTOSIHHBIX
MarHuToOB; JEHCTBUS MAarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBMUraTelisl IMOCTOSIHHOIO TOKa): (opMynupoBaTh
poBepsieMble MPEANOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS
C OTOPOM Ha CXEMY; OIUCHIBATh X0/ OIbITa U (POPMYIUPOBATH BHIBOBI 101 PYKOBOJICTBOM
nenarora;

UMETh NPEJCTABICHUS O U3MEPEHUH TEMIIEpPaTypbl, OTHOCUTENIbHOM BIaKHOCTH BO3/yXa,
CWJIBI TOKa, HAIpPSKEHHUsS C HCIIOJIb30BAHMEM aHAJOrOBBIX NPUOOPOB M JTATYUKOB
(Gu3nUecKuX BEJWYMH; NMPU MOMOIIM IeJarora CpaBHUBATh PE3yJbTaTbl M3MEPEHUil ¢
y4€TOM 3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH COBMECTHO C TEJaroromM HCCIeJI0BaHUE 3aBUCUMOCTH OJHOW (PU3UYECKOM
BEJIMYMHBI OT JIPYrOM C MCIIOJIb30BaHMEM MPSAMBIX U3MEpeHUil  (3aBUCHUMOCTb
COIPOTHUBIIEHUS TPOBOJHUKA OT €r0 JUIUHBI, TUIOIIA U TONEPEYHOT0 CEYEHUS U YAETbHOTO
COINPOTHBIICHUSI BELIECTBA IPOBOJHMKA; CHJIBI TOKA, MIYLIETO 4epe3 MPOBOJHUK, OT
HANpsDKEHUST Ha IPOBOAHMKE; HCCIIEOBAaHME IIOCIEI0BATEIbHOTO U MapauleIbHOTO
COEJMHEHUI IPOBOJHUKOB): IUIAHUPOBAaTh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U
BBITMOJHATh U3MEPEHHUS IMOJI PYKOBOJACTBOM II€arora, ciefys MpeaoKeHHOMY IUIaHy,
(buKCUpOBaTh pe3ynbTaThl MOJYYSHHOM 3aBUCUMOCTH B BU€ TaOHIl U TpaduKoB, AeraTh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIEOBAHMS ITOCIIE 00CYKIEHUS C IEearoroM;

COOTHOCHTb KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIWYMH (yAelbHas TEMI0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPHUECKOTO TOKA): C
NOMOUIbIO MeJarora IUIAHUPOBAThb HW3MEPEHHs, CcoOHUpaTh HKCIEPUMEHTAJIbHYIO
YCTAHOBKY, CIIE/ysl IPEIJIOKEHHON NHCTPYKIIUHU, U BBIYUCIIATH 3HAUCHHE BETMYMHBI;
coOnrofaTh NpaBWjia TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1a00paTOPHBIM
00opy0BaHKEM TOCTIE MPEABAPUTEIHLHOTO 00CYKIEHHUS C TIEIaroroM;

COIOCTABJIATh C IOMOIIBIO TIeJarora MNPUHIMINBI JACHCTBUS HM3YYEHHBIX HpPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOH HAa UX OMHCAHUS (B TOM YHUCIIE: CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK IIEKTPHUUECKOM
SHEPruM, BJEKTPOOCBETUTENbHbIE MNPHUOOPHI, HarpeBaTelbHbIE  BIEKTPONPUOOPHI
(mpuMepBl), DIEKTPUYECKHE TNPEAOXPAHUTENN; 3SJICKTPOMArHUT, JJIEKTPOIBUTATENb
MOCTOSIHHOTO TOKA), MCHOJB3Yys METOAMYECKHE MaTepuanbl O CBOMCTBaX (U3MYECKUX
SBJICHUN U HEOOXOMMbIe (PU3NYeCcKre 3aKOHOMEPHOCTH;



pacro3HaBaTh MOCIE MPEIBAPUTEIHLHOTO 00CYKIECHUS C ITEJarOrOM IMPOCTHIE TEXHUYECKUE
YCTPOMCTBA ¥ HW3MEPUTEIbHBIE MPHOOPHI IO CXeMaM M CXEMATHYHBIM PHUCYHKaM
(’KMJIKOCTHBI TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JIBUTaATEIb BHYTPEHHETO
CrOpaHus, OAJIEKTPOCKOI, PEOCTaT); COCTaBIATH CXEMbI SJEKTPUUYECKHX IIereld ¢
MOCJIEIOBATEIbHBIM U TNapaJICIbHBIM COCIUHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HaYCHHSI JIEMEHTOB AJICKTPUYECCKUX IICTICH;

NPUBOJUTH  MPUMEPBI/HAXOAUTh  WH(MOpPMALMI0O O  MpPUMEpax  MPAKTUIECKOTO
UCIIONIb30BaHUsl (DU3UYECKMX 3HAHWW B TIOBCETHEBHON JKM3HU M OOECIICUCHHS
0e30macHOCTH TpHU  OOpalieHud ¢ TpudopaMu M TEXHUYECKHMMH YCTPOMCTBAMHU,
COXpaHEHHUs 3/I0POBbs U COOJIOICHUS HOPM KOJIOTUUECKOr0 TIOBEJCHHS B OKpYXKarolen
cpene;

OCYIIECTBIISITh C TOMONIBIO Teaarora MOWcK WHpopMmamuu (U3HUECKOTO COACPIKAHUS
B ceTu MHTEepHeT, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MYTEM CPAaBHEHHUS! JOTIOTHUTEIBHBIX
HMCTOYHHMKOB BBIICIATh MH(POPMALIUIO, KOTOpasl SBJISETCS MPOTHBOPEUYNBON HIIM MOXKET
OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOJHEHUU YYeOHBIX 3aJaHHi OTOOpPaHHYIO MEJaroroM Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy GU3UUECKOTO COJIEP:KaHUs, CIIPAaBOUHBIE MaTepPUAIIbI, PECYPChI
cetu MurepHeT; BiaaeTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYI0O C ONOpPOM Ha aNroput™M H
YTOUHSIOIINE BOMPOCHI I1€]1arora;

CO3/1aBaTh O] PYKOBOJICTBOM Ile/iarora ¢ OOCY>KJIEHHEM IIaHa padOThl MUChbMEHHbBIE U
KpaTKHe YCTHbIE COOOIIeHHs, 0000mass MHGOPMAIMI0 M3 HECKOJbKHMX HCTOYHHUKOB
(U3UYECKOTO COJEPKaHMs, B TOM YUCJIE IMTYOJIMYHO MPEJCTABIATh PE3yJIbTaThl MPOSKTHON
WIH UCCIIEIOBATENIbCKON NEATENILHOCTH; MPU 3TOM I'PaMOTHO UCIOJIb30BaTh M3Y4YECHHBIN
MOHSITHIHBIN armapar Kypca (pu3uKe, COMPOBOKAATH BRICTYIUICHHE MTPE3CHTAIINCH,

IPU BBIMOJHEHUN Y4YeOHBIX IMPOEKTOB W HUCCIENOBaHUNA (PU3MUECKHX MPOIECCOB MOJ
PYKOBOACTBOM TIe/larora pacmhpeleNiarTh OOS3aHHOCTH B TPYIIEe B COOTBETCTBHH C
MOCTaBJICHHBIMH 33J1a4aMU, CJICAUTH 32 BBITIOJHEHUEM TUTaHA ICUCTBUI U KOPPEKTUPOBATH
€ro, aJIekBaTHO OIEHMBATh COOCTBEHHBINM BKJIAJ B JEATEIHHOCTH TPYIIbBI; BHICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/IEHCTBHE, MPOSIBIISSi TOTOBHOCTh pa3peniath KOH(QIUKTHI.

9 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaThl Ha 0a3oBOM YPOBHE OOJIKHBI OTpaKaThb C(i)OpMPIpOBaHHOCTB y

o0yyaromuxcst yMeHHi:

OpPUEHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATh MU Ha 0230BOM YpOBHE: CUCTEMA OTCUETA,
MaTepuaibHas TOYKa, TPAEKTOPHs, OTHOCHUTEIBHOCTh MEXaHUYECKOIO JBUKCHMS,
negopmanus (ynpyras, IUIACTHYECKas), TPEHHUE, YeHmpOoCmpemMumenbHoe YCKOpeHue,
HEBECOMOCTh U NEPEerpy3Ku; LEHTP TsHKECTH; aOCOMOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPAOrO TeENa, paBHOBECHE; MEXaHHYECKHe KojeOaHus U BOJIHBI, 3BYK, HMH(Pa3BYK
Y yIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJHBI, MIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U JAIbHO30PKOCTh, CHEKMPbL UCNYCKAHUS U no2noujenus; abda-, 6eta- u
ramMma-Mu3J1y4eHus, U30TOIbl, IAEpHAasl YHEPTeTHKA;

COOTHOCHTb SIBJICHHS MIOCJIE MTPEIBAPUTEIILHOTO 00CYKAEHHUS C IIeJaroromM (paBHOMEpPHOE
U HEPAaBHOMEPHOE MPSMOJMHENHOE JABW)KEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TaJEHUE Tell, PABHOMEpPHOE JIBUKEHHE I10 OKPYKHOCTH,
B3aUMO/ICIICTBHE TeJl, PEaKTUBHOE JBMKEHHE, KosleOaTenbHOE IBUKEHNE (3aTyXaroLe u
BBIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC, BOJIHOBOE JBWXKEHHE, OTpPaK€HHE 3BYKa,
NPSAMOJIMHEHHOE PAaCHpOCTpaHEHHE, OTPAKEHHE M IPEJIOMIIEHHE CBETa, IIOJIHOE
BHYTPCHHEE OTPaXCHHE CBETa, pPAa3JIOKEHHE OeIoro cBeTa B CHEKTP U CIIOKEHHE
CHEKTPAJIbHBIX  LBETOB, JHUCIEPCHA  CBETa, €CTECTBEHHAs  PaJMOAKTHBHOCTb,
BO3HUKHOBEHHUE JIMHEWYATOrO CIHEKTpa M3JIY4eHMs) 10 ONHUCAHUI0 HX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SIBJICHUE;
pacio3HaBaTb € MNOMOINbBIO IICAarora MNpPOSABJIICHUC H3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUM
B OKpY’KarollleM MUpe (B TOM uHciie (U3NYECKHE SIBICHUS B IPUPOJIE: IPUIIUBBI U OTJIUBBI,



nBKeHue TuiaHeT COJHEYHON CHUCTEMBbl, PEaKTUBHOE IBM)KEHUE >KHUBBIX OpPraHHU3MOB,
BOCTIPUATHE 3BYKOB >KHUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO,
[[BE€Ta TEJ, ONTHUYECKUE SBJICHUS B TPUPOAE, OUOIOTHYECKOE JEHCTBHE BUIMMOTO,
yIbTPapuOIETOBOrO U PEHTT€HOBCKOTO U3TYyYeHUN; €CTECTBEHHBII paMOaKTUBHBIN (OH,
KOCMHMYECKHE JIy4d, PaJUOAKTUBHOE H3JIyue€HHE NPUPOAHBIX MHUHEPAIOB; JEHCTBHE
paZMOaKTUBHBIX M3JIYYCHHMI Ha OpPraHU3M YeNOBEeKa), MpPU 3TOM IOJ PYKOBOJCTBOM
nenarora MepeBOAMTh MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYLIECTBEHHBIC
CBOICTBa/MpU3HAKU (PUZNYECKUX SIBICHUN;

OIKCHIBATh IO/ PYKOBOACTBOM IIelarora ¢ oOCYXJEHHEM IUIaHa paboThl M3ydeHHbBIC
CBOICTBa Tel M (PU3NYECKUE SIBICHUS, UCIOJB3YS (U3MUECKUE BEIUYMHBI (CpelHss U
MTHOBEHHAsl CKOPOCTb TeJjla MPU HEPAaBHOMEPHOM JABIKEHHH, YCKOPEHHE, IEpeMeIIeHHE,
MyTh, YIJOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO MAaJICHUs, BEC TeJla, UMIYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHHUYeCcKasi paboTa u
MOIIIHOCTb, MOTEHIIMAJIbHAS JHEPrusi Tela, MOAHITOrO HaJ TMOBEPXHOCTHIO 3eMIIH,
NOTEHIMATbHAS JHEPrusl CKATOW TMPYXKHUHBI, KHHETHUYECKas DJHEPTus, MOJHAs
MeXaHUYeCKas YJHEPTHsl, MEPUO U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTH 3ByKa U
BBICOTa TOHA, CKOPOCTH CBETA, IOKA3aTeib MPEJIOMIICHHS Cpebl); TMPU OIUCAHUH C
MOMOIIBIO YYUTENsI MPABIIBHO TPAKTOBATh (PU3NYECKUIT CMBICI UCIIOJIb3YEMBIX BETUYHH,
0003HauCHHSI U €AWHUIIBI (PU3NUYECKUX BEIHUYUH, C OMOPON HAa METOJUYECKUX MaTephall
HaXOAUTh (HOPMyYJBI, CBSA3BIBAIONIME JAaHHYIO (HU3UYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMUYMHAMU, CTPOUTDH rPapUKU U3y4EHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapakTepru30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYXKIEHHs C IMEAaroroM CBOWCTBa Tell,
dusznyeckue SBIEHUS W MPOLIECCHI, HCIOJB3YysSd 3aKOH COXPAHEHHUS SHEPruu, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPUHIMI CYNEPIO3UIMH CHJI, MPUHIUI OTHOCHTEIBHOCTU
[anunes, 3akoHbl HpIOTOHA, 3aKOH COXpAHEHUS HUMITYJbCA, 3aKOHBI OTPAKEHUS H
NPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsIOBOT0 U MaCCOBOTO YHCEN MPH SACPHBIX
pEaKIMAX; PHU 3TOM HaXOUTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA M €r0 MaTEMaTUIECKOe
BBIPOKEHHE C ONIOPOH Ha IU(POBBIE 00Pa30BATEIBHBIE PECYPCHI;

COOTHOCHUTbH MOJI KOHTpOJIEM TNejarora (pu3ndeckue MpoLecCchl U CBOWCTBA Te, B TOM
YHCIIe U B KOHTEKCTE CUTYalUil IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPH
MIOMOIIIM TIeJarora MPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHWE W3 2—3
JOTMYECKUX IIaroB ¢ OMOpoil Ha 2—3 W3yueHHBIX CBOICTBAa (hU3MUYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiaTb THUIOBBIE pacu€THble 3a7ayd B 1—2 JeWcTBUS € OMOpPOH Ha aJlrOpUTM,
IpeBapUTEeNIbHO pa300paHHBIE COBMECTHO C, MHCIONb3Ys 3aKOHbBI M (OPMYIIBL,
CBSI3bIBarOIME (PM3UYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alHChIBATh
KpaTKoe YCIOBHUE, BBIABIIATH HEJOCTAIOIINE UM N30BITOUHBIE TaHHBIE, BBIOUPATh 3aKOHBI
1 GOpMyITBI, HEOOXOMMEBIE [T PEIICHHSI, TPOBOINUTH PACUETHI U OIIEHUBATH C MTOMOIIBIO
YUUTENS peTUCTHYHOCTD MOTYY€HHOTO 3HAaYeHUS! (PU3UUECKOM BETHUUHBI;

UMETH MPEJICTABICHHUE O MPOOJIeMax, KOTOPhIE MOKHO PEITUTh MPH MOMOIIHN (hU3NIECKUX
METOJIOB; UCIIOJIB3Ys ONMCAHHUE MCCIIEIOBAHUS, TIOCIIE MPEIBAPUTEIHHOTO 00CYKACHUS C
NIe/1aroroM BBIJEIIATH IPOBEPsAEMOe MPEANOI0KEHNE, OLEHUBATh TPABUIBHOCTh MOPSIIKa
NPOBE/ICHUSI  WCCIICAOBAHUS, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH  PE3YIIBTATHI
HaOJI0ICHUH U OTIBITOB;

YMETh HaXOJUTh C HMCITOJIB30BAaHUEM ITU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI MO
HAOIO/IEHUI0 (PU3NYECKUX SIBJICHUNM WM (PU3NYECKHX CBOWCTB Tel (M3y4Y€HHE BTOPOIO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS SHEPrHH; 3aBHCHMOCTh Iepuoja KoJjeOaHUit
NPY)KHHHOTO MasTHHKAa OT MacChl Tpy3a W JKECTKOCTH TPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTYABI MAJIbIX KOJeOaHHii; NMPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETA, PasIOKEHHE
0enoro cBera B CHEKTP; U3yYEHHE CBOMCTB M300paxKeHHs B IUIOCKOM 3epKajie U CBOWCTB
n300pakeHus mpeaMera B coOuparomiei uH3e; HaOIroAeHNe CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIYYCHHsI): CAMOCTOSITENIFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
00OpyJIOBaHUSI C ONOPOH Ha CXEMy; OIHKCBHIBATH XOJA OINbITA U €ro pe3yibTarhl,
(dbopMynUpPOBATH BBIBOJIBI 1O PYKOBOJCTBOM IEarora;



OPOBOJIUTH IPHU HEOOXOTUMOCTH CEpPHIO MpPSMBIX H3MEPEHUil, ompenenss CcpeaHee
3HAUYCHHE M3MEPSAEMON BEIMYMHBI ((POKYCHOEe paccmosHue cobuparoueli IuH3bL);
000CHOBBIBAThH BBIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIILHOTO MPUOOpa;
IPOBOJIUTH COBMECTHO C IEAaroroM HCCIICA0BaHUE 3aBUCUMOCTEH (PH3UYECKUX BEINYHH
C MCIIOJIb30BAaHHEM TIPSIMBIX H3MEPEHUH (3aBHCUMOCTh IIYTH OT BpPEMEHH MpH
PaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HauyaJbHOM CKOpPOCTH; TIepHojaa KoJjeOaHHit
MaTeMaTHYECKOT0 MasiTHUKA OT JUTMHBI HUTH; 3aBUCIMOCTH YTJIa OTPa)KCHHS CBETa OT yIJia
naJieHus M yria MpeJoMJICHHS OT yIJla MaJAeHus): Tocie 00CyX AeHUs 0] PyKOBOJICTBOM
nejarora IJIaHUPOBaTh MCCIEIOBAaHNUE, COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTAThI
MOJYYEHHOW 3aBHCHMOCTH (PM3UYECKUX BEIMYMH B BUIE TaOnMi U rpadukos, aenatb
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHUS;
COOTHOCHTb KOCBEHHbBIE H3MEpPEHUs (U3NYECKUX BEIMYMH (CpemHss CKOpPOCTh H
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBIKCHHH, YCKOPEHHE CBOOOIHOTO MaseHUs,
KECTKOCTh TPYXUHBL, KOI(DQUIMEHT TpeHUs CKOJbXKEHHs, MeXaHudyeckas pabora
¥ MOIIIHOCTb, YaCTOTa U MEPUO/I KoJIeOaHU MaTEMaTHYECKOT0 U MPY>KUHHOTO MasITHUKOB,
ONTUYECKAasl CUJIa COOMPAIOIICH JIMH3BI, PaJMOAKTHBHBIN (JOH): C TMOMOIIbIO Teaarora
IUTAHUPOBATh HM3MEPEHHsI; COOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHSTH
U3MEPEHUsl, CIenysl MPEIJI0KCHHOW HMHCTPYKIIMM; BBIYUCIATH 3HAYCHUE BEIUYMHBI U
aHAJM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI C YIETOM 3aIaHHON MOTPEITHOCTH H3MEPEHHIA;
coOyroiaTh TpaBWJIa TEXHUKHA OC30MacHOCTH Tpu pabore ¢  J1abopaTopHbBIM
000pYyIOBaHUEM IOCIIE TPEABAPUTEIBHOTO OOCYKICHHSI C TIEIaroTroM;
COIIOCTABJISITh C TIOMOIIBIO TI€arora OCHOBHBIE MPHU3HAKH H3YYEHHBIX (PH3HUECKUX
MOJIeNIeii: MaTepralibHash TOUKa, aOCOIMIOTHO TBEPAOE TENIO, TOUCHYHBIM MCTOYHHUK CBETA,
Jyd4, TOHKAs JIMH3a, TUTaHETapHasi MOJETIbh aToMa, HYKJIOHHAsi MOJEIb aTOMHOTO sJipa ¢
OTIOPOIl Ha METOINYECKHE MaTEPHAIIBI;
XapaKTepHu30BaTh IMOCIE MPEABAPUTEIFHOTO OOCYKACHUS C TIEAaroroM IPHHIHIIEI
JCWCTBHS N3YYCHHBIX PHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha WX OMHCaHHUs (B
TOM YHCJIE: CIIAJIOMETP, JaTYHKH TTOJI0KEHUS, PACCTOSIHUS U YCKOPEHUs, paKkeTa, 9X0JIO0T,
OYKH, TIEPHUCKOII, (poToanmapar, ONTHYECKUE CBETOBO/IBI, CIIEKTPOCKOII, I03UMETP, Kamepa
Bunbcona), ucnomnb3yst 1M poBble 00pa3oBaTENbHbIE PECYPCHI;
UCIIOJIb30BATh 1101 PYKOBOJICTBOM II€Aarora CXeMbl M CXeMaTHYHbIE PUCYHKU HM3y4EeHHBIX
TEXHHYECKHX YCTPOMCTB, N3MEPUTEIBHBIX IPHOOPOB U TEXHOJIOTHUECKHX MTPOIIECCOB TPH
peleHnr  y9eOHO-TIPAaKTHYECKUX — 3a/1a4; ONTHYECKHE CXEeMbl JUIsi  IOCTPOCHUS
n300pa’keHHi B INIOCKOM 3epKaJie ¥ cOOMparolei J1H3e;
NPUBOJUTH  MPUMEPHI/HAXOJUTh  WHPOpMAIMIO O  MpPUMEpax  MPaKTUYECKOTO
UCTIONIb30BaHUsT (PU3MYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HH Ui OOECHEeYeHUs
0€30MacHOCTH MpH O0OpalleHHd C MNpudopaMM U TEXHUYECKUMH YCTpOilcTBamH,
COXpaHEHHMsI 37J0POBbS U COOIIOACHUSI HOPM SKOJIOTMUYECKOTO MOBEICHHS B OKpY’KaIOIIen
cperne;
OCYILIECTBIISATh TOJI PYKOBOJACTBOM Ilefarora MOUCK HHGpoOpMalMU (PU3HUECKOTO
colepkaHuss B ceTH HTepHeT, caMoCTOATENbHO (HOpMYIHpYysl MOMCKOBBIM 3ampoc,
HAXOJUTh TYTH OIPEICICHUS TOCTOBEPHOCTH MOTYYCHHOW HWH(OPMAIMH Ha OCHOBE
UMEIOLIMXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

- WCTIOJB30BaTh TIPU  BBINIOJHEHWM YYEOHBIX 3aJaHWid  OTOOPaHHYIO

MeJaroroM HayYHO-TIOMYJISIPHYIO JIUTEPaTypy (HU3WYECKOTO COJEp)KaHMs, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; BiageTh mpuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus MHGOpPMAIMKM W3 OJHON 3HAKOBOW CHUCTEMBI B JIPYTyIO C OMOPOW Ha
QITOPUTM M YTOYHSIFOIIIME BOTIPOCHI TIEIarora; co37aBarh 1Mo pyKOBOJICTBOM IIeIarora ¢
00CyXIeHHEM TIJIaHa paOOThI TMCEMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMaIuu

U3 HECKOJBbKMX HMCTOYHUKOB (PU3MYECKOTO coAep)KaHus, MyOIUYHO TNPEACTaBIAThH



pe3ynbTaThl MPOEKTHOM WM HCCIIeI0BATENIbCKONW AESITENbHOCTH; MPHU 3TOM T'PaMOTHO

UCIIOJIb30BAaTh M3YUCHHBI TOHATHHHBIN ammapar H3ydaeMoro paszaena (U3MKA U

COIIPOBOKIATh BBICTYIUICHHE IMpE3eHTAle ¢ Yy4€TOM OCOOEHHOCTEH ayIuTOpHH

CBEpPCTHHUKOB.
Paznen Tema Komnunuectso B ToM 4ncie B ToM yncie
4acoB 71a00paTOPHBIX | KOHTPOJIBHBIX
pador pador
7 xki1acc
1. Beenenue ®usuka u puznyueckue 4 1 -
METO/IbI U3yUYCHHUSI IIPUPOIBI
2. [lepBOHAYAJIbHBIE CBEJICHUS O 5 1
CTPOCHMHM BECIIICCTBA
3. BsauMoeiicTue Tell 21 4 2
4. /laBiieHME TBEPIBIX TEI, )KUJIKOCTEN U 20 1 2
razoB
5. [PaboTa u MOIIHOCTB. DHEPTHS 14 1 0
6. |Peseps 4 0 1
HToro 68 8 5
8 ki1ace
1. [TerutoBble siBIEeHUS 12 1 1
2. |3MeHeHue arperaTHbIX COCTOSTHUI 11 1
BEIIECTBA
3. [DnexkTpuueckue siBICHUS 27 ) 1
5. |DNeKTpOMarHuTHBIE SIBICHUS 7 1 0
6. |CBeToBbIC ABICHUS 7 0 0
7. |lloBTOpeHue 3 0 1
8. |Peseps 1
Ntoro 68 8 4
9 kaace
1. [3aKOHBI B3aMMOJICHCTBHS M IBHIKCHHS 35 2 2
e
2. |MexaHHUYecKHe KOJIEOAHUS U BOJHBI 15 1 1
3.  [DmexkTpoMarHuTHOE ToJe 25 2 1
4. |CtpoeHHe aTOMa 1 ATOMHOTO S/IPA. 14 2 1
lcrionb30BaHUE SHEPTHH aTOMHBIX
A71ep
5. |Crpoenue u sBomIOIUS BeenenHoit 8 0 0
Peseps 5 0 0
Utoro 102 7 5
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