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1. IMosicHUTENLHAA 3AaMUCKA

AnanTupoBaHHasi padoyasi nporpaMmma no Gusuke JJas1 00y4alIUXCH ¢ 32/1eP:KKOM
ncuxuveckoro passutusi (najgee — 3IIP) Ha ypoBHe OCHOBHOro oomero o0pasoBaHHs
NOAT0TOBJICHA HA OCHOBE:

- @enepaiabHOTO rOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOIIETO
obpazoBanus (IIpukas Munnpocsenienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrtepctBoM roctutinu Poccuiickoit deneparuu 05.07.2021 1., per. Homep 64101) (nanee
— dIroC 000);

- AIanTHpOBAaHHOW OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHus OOy4YaOIIMXCS C 3aePKKON Tmcuxudeckoro passutusa (gaiee — AOOIT OO0
311P);

- Paboueli mporpaMMmbl OCHOBHOro o0miero obOpa3oBanus no mpeamery «Dusukay; -
Konuenmun npenonaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit @enepaiuy, peaqusylOUIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbBIC
MIPOTPaMMBl;

- IlpumepHoil mnporpaMmbl BOCIHUTAHMS, C YYETOM paACHpENENEeHHbIX IO KJaccaM
NpOBEPSEMBIX TpPeOOBaHMW K pe3yiabTaraM OCBOCHHS AJaNTHPOBAHHOH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus 00y4YarONINXCcs C 3aJePKKON
IICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Ousuka»

VYueOHbIit peaMET «Duzuka» SIBIISIETCSI CUCTEMOOOPA3YIOIIUM TS
€CTECTBEHHOHAYYHBIX IPEAMETOB, IMOCKOJIbKY (U3NYECKHUE 3aKOHBl MHPO3JaHHS SBISIOTCS
OCHOBOH COJIepKaHUsI KypCOB XMMHHU, OM0NIOTuH, Teorpaduu u actponomun. Ousnka Boopyxaer
00y4aroIMXCcsi HAYYHBIM METOZOM MO3HAHUS, TO3BOJISIONINM MOTY4aTh 00BEKTUBHbBIE 3HAHUS 00
OKpY’KaroIlleM MHUpE.

[IpenMer MakcuManabHO HalpaBieH Ha (opMHpOBaHHME HUHTEpeca K MPUPOAHOMY H
COLIMAJILHOMY MUDY, COBEPIICHCTBOBAHNE ITO3HABATEIBHON JIeATeNbHOCTH oOyuatomuxcs ¢ 3I1P
3a CYeT OBJIAJICHHUS MBICIMTENbHBIME ONEpalusIMU CpaBHEHUS, OOOOLIEHMs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE€ MHEHHE, (OPMHUPOBAHHWE BO3MOXKHOCTEH COBMECTHOM
JeATEIbHOCTH.

N3yuenue pusuku cocoOCTBYeET pa3BuTHIO y odydaromuxcs ¢ 3I1P mpocTpaHcTBEHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHONH TPaMOTHOCTH, YMEHHS BOCHPHUHMMATh M KPUTUYECKU
aHAIM3UPOBATh MHPOPMAIIHUIO, MPEACTABIEHHYIO B pPa3IMYHbIX (popmax. 3HAYMMOCTh IIpeIMeTa
JUI pa3BUTHUS KU3HEHHOM KOMIIETEHLIMM OOYYaIOLIMXCS 3aKII0YAaeTCs B YCBOGHUU OCHOBBI
¢u3nyecKkux 3HAHUN, HEOOXOAWMBIX JMJIsi TOBCEAHEBHOW >KM3HH; HABBIKOB 3J0pPOBOIO H
Oe30macHOro JUisi 4ejJoBeKa W OKpyXarollled ero cpeibl oOpasa >XKHU3HH; (OPMHPOBAHUU
DKOJIOTUYECKON KYIbTYpPHI.

IIporpamma oTpakaeT conepkaHue oOyueHHs npenmery «DPHU3UKa» C y4eTOM OCOOBIX
oOpa3oBaTenbHBIX MOTpeOHOCcTel oOywaromuxcs ¢ 3[IP. OBnageHue JTaHHBIM —Yy4eOHBIM
MPEAMETOM TIPEJICTABIISIET ONPEICIECHHYIO TPYAHOCTD it oOydaroruxcsi ¢ 3[1P. DTo cBsa3aHo ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIESTETbHOCTH, MEPUOANYECKMMU KOJIeOaHUSIMU BHUMAaHMUA,
MaJbIM 00BEMOM TMaMSTH, HEJOCTaTOYHOCThIO OOWIero 3amaca 3HaHWM, MOHUKEHHBIM
MIO3HABATEJIbLHBIM HMHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHA.

JIyst ipeoioneHust TPYAHOCTEH B M3y4eHHH yaeOHoro npeamera «dusnkay HeoOXoauma
amantanus obbeMa W XapakTepa y4eOHOro marepuana K IMO3HAaBaTeIbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuu OOydaroluXcsl, Y4eT HMX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE



QITOPUTMOB, BHYTPUIIPDEAMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuaa.

JlanHas nporpamMma KOHKPETHU3HUPYET COACPKAHUE IIPEIAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUAMHU 00pa30BATENBHOIO CTaHAPTa, PEKOMEHAYEMYIO I10CIIEA0BaTEIbHOCTh U3YUEeHUs
pa3zenoB (GU3MKUA C YUETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKU Y4€OHOTO
npolecca, BO3PACTHBIX U IICHUXOJIOTMYECKUX ocoOeHHocTel oOyuaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011er0o 00pa3oBaHusi, ONpeAeNsieT MUHUMAJIbHBI HAaOOp OIMBITOB, JIEMOHCTPAIIHA,
IPOBOJUMBIX YUUTEIEM B Kilacce, JIAOOPaTOPHBIX padoT, BBIITOIHAEMBIX 00yUYaOIIUMUCS.

Metoanyeckoii OCHOBOW Hu3yueHHsI Kypca «Dwu3mka» Ha ypoBHE OCHOBHOTO OOIIEro
00pa30BaHus ABISETCA CHUCTEMHO-AEATENBHOCTHBIM MOJXO0J, 00ECHeunBaIOUIMA JOCTHKEHHE
JMYHOCTHBIX, METANpPEAMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX PE3YJIHTATOB MOCPEICTBOM
OpraHu3allii aKTUBHOM MO3HABaTENbHOU JESITEIbHOCTH OOYYaIOLIMXCS, YTO OYEHb BAXKHO IPU
oOyuenuu aereii ¢ 3I1P, 1y KOTOpPBIX XapaKTEPHO CHUKEHUE TI03HABATEIbHON aKTUBHOCTH.

Henn u 3aga4n u3yvyeHus: yaeOHoro npeamera «@Pusuka»

Obwue yenu wn3ydenust ydeOHoro mnpeamera «®dusuka» mpeincTaBieHsl B padoueit
IIpOrpaMMe OCHOBHOT'O 00I1Iero 00pa3oBaHusl.

OcCHOBHOH 11e/IbI0 00yUeHUS JIeTel ¢ 3aJepKKOW MCUXWYECKOTO Pa3BUTUS HA JaHHOM
IpeIMeTe SBJSETCS: IOBBIIIEHME COLUMAIbHOM ajanTaluu JeTed uepe3 IpUMEHEHUue
(bu3nUecKruX 3HaHUHN Ha MPaKTHUKE.

Hns oOywaromuxcss ¢ 3IIP, Tak ke, kKak W Ui HOPMAaTHBHO pPa3BHUBAIOLIMXCS
CBEPCTHHKOB, OCBaMBAIOLIMX OCHOBHYIO 00pa30BaTeNIbHYIO IpOrpammy, JOMHUHUpYOIEe
3HaueHue NpUOOPETAIOT TAKUE yeu, KaK:

" OCBOEHHE 3HaHUIl 0 MeToJax HAay4HOIo MO3HAHUS MPHUPOILl U (HOPMHUPOBAHUE Ha ITOH
OCHOBE IIPEJCTaBIECHUN 0 (PU3NUECKOI KapTUHE MUPA;

" OBJIQJICHUE YMEHUSMHU NPOBOAUTH HAOMIOACHUS NPUPOAHBIX SIBICHHH, ONUCHIBaTh U
00001maTh pe3ybTaTbl HaOMIOACHUH, UCTIONB30BaTh MPOCTHIE WU3MEPUTENIBHBIE MPHUOOPHI
Ui U3ydeHus (U3MUecKuX SBIEHUH; NPEICTABIATh pPE3yAbTaTbl HAOMIONEHUM WU
M3MEPEHUil ¢ MOMOIIBI0 TabNuIl, TpaUKOB U BBISBISATH HA 3TOH OCHOBE AMITMPUYECKHE
3aBUCUMOCTH; NPUMEHSTh IIOJyYeHHblE 3HAaHUA U1 OOBSICHEHHUS pPa3HOOOpa3HBIX
MPUPOAHBIX SBICHUH W TPOIECCOB, NMPUHIUIIOB JCUCTBUS BAKHEHIIUX TEXHUYECKHUX
YCTPOMCTB, JIs pelIeHns GU3NIEeCKHUX 33a/1a4;

" pa3BUTHE  T[O3HABATEJIbHBIX  HMHTEPECOB,  MHTEJUIEKTYaJbHBIX W TBOPYECKHX
CocoOHOCTEH, CaMOCTOSTEIbHOCTH B NPUOOPETEHUH HOBBIX 3HAHWM, MpPHU pEIICHUU
¢u3nyeckux 3aJad U BBINOJIHEHUHM  OSKCHEPUMEHTAJbHBIX  HUCCIEAOBAaHUU €
UCIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS 3aKOHOB MPUPOABI, B
HEOOXOIMMOCTH Pa3yMHOTO HCIOJb30BAaHUS JIOCTHKEHUH HAyKM M TEXHOJOTMH st
JAJIbHEHIIET0 pPa3BUTHUSl YEIOBEUYECKOTO OOIIECTBA, YBaKEHUS K TBOpPLIAM HAayKH U
TEXHUKHU; OTHOLIEHHUS K (PU3UKE KaK K JIEMEHTY O0IeueI0OBEeYECKON KYIIbTYpHI;

" JCIIOJIb30BAaHUE IIOJIYUEHHBIX 3HAHUM W YMEHMHM A pelIeHHs MpaKTHYEeCKUX 3a7ad
MOBCEIHEBHOM JKM3HHU, obOecriedeHUs: Oe30MacHOCTH CBOEW MKHU3HH, PallMOHAIBLHOIO
MIPUPOIOTIONIB30BAHUS U OXPAHbI OKPYXKAIOLIEH cpeibl.

JIoCTHXKEHHE THX L1eel 00ecieunBaeTCsl pelIeHUEeM CIeYIOIUX 3a0ay.

» 3HakoMCTBO oOyuaromuxcsi ¢ 3[IP ¢ meromamm wuccnemnoBanusi OOBEKTOB U SIBICHUM
IPUPOBI;

* [puOOpeTeHHEe 3HAHWNW O MEXaHMUYECKHX, TEIUIOBBIX, JEKTPOMArHUTHBIX M KBAaHTOBBIX
SBJICHUAX, (PU3MUECKUX BEJIMUMHAX, XaPAKTEPHU3YIOIINX 3TH SIBICHUS,

* (opmupoBaHMe yMeHUN HaOMOAATh TPUPOAHBIE SBICHHUS U BBIIOJIHATH OIBITHI,
naboparopHbele PabOTBl W AKCIEPHUMEHTANbHbIE HCCIENIOBAaHUA C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAKTUUYECKOH JKU3HH;



" OBJIAJICHUE TAKUMHU MOHATUSAMU, KaK IPUPOAHOE SBICHHUE, SMIMPUUECKH YCTAHOBIICHHBIN
¢bakt, mpobiema, TIHIOTE3a, TEOPETHUECKUN BBIBOJ, PE3YAbTAaT AKCIEPUMEHTAIbHON
IIPOBEPKU;

" [JOHMMaHHE OTJIMYUI Hay4yHBIX JAaHHBIX OT HENPOBEPEHHON HH(OpPMAIMM, LIEHHOCTH
HAyKH JJIS1 YAOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX M KYJIBTYPHBIX MOTpeOHOCTEH
YeIJI0BEKa.

Oco0enHocTn 0TOOpPa M aganTAIMM Y4eOHOTro MaTepuaJsa no gpusuke

OcHoBoii 00y4yenus: odoyuarouuxcsi ¢ 3[1P Ha mpenmeTrax eCTeCTBEHHOHAYYHOTO LUKJIA
ABJISICTCA PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX OIEpaluil (aHanu3, CUHTE3, CpaBHEHHE,
000011eHNE) HA OCHOBE BBINOJHEHHS DPA3BHBAIOIIUX YIPAKHEHUN, (OPMHUPOBAHUE MPHEMOB
YMCTBEHHOH pa0OThl: aHAIU3 MCXOJHBIX JaHHbIX, IUNIAHMPOBAHUE MaTepuana, OCYyLIECTBICHHUE
MOSTAITHOTO M UTOTOBOTO CaMOKOHTPOJIS, a TAKXKE OCYLIECTBISETCS JMKBUAALUS MPOOEIOB B
3HAHUAX, 3aKpeIUIeHWEe H3yYeHHOro MaTepuaia, oOTpadOoTKa alrOpUTMOB, IOBTOPEHHE
npoiinenHoro. bospiioe 3HaueHue MpuaaeTcs YMEHUIO paccKa3aTh O BBINOJIHEHHOM paboTe ¢
IPaBUIbHBIM YHNOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMUHOIOIUU U COOJIOAEHUEM JIOTHYECKUX
cBsi3eil B m3naraemMoMm marepuaiie. s oOyuarommxcst 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
00pa30BaHUsl HO-IPEKHEMY SBIAIOTCA XapaKTEPHBIMU: HEJOCTAaTOYHBIA YpOBEHb DPa3BUTHUS
OTIENBHBIX TCHUXWYECKUX TMPOIECCOB (BOCIPHSTHSA, BHHUMAHHS, TAMATH, MBIIUICHUS),
CHIDKEHHBIH YPOBEHb MHTEJUICKTYaIbHOTO Pa3BUTHUS, HU3KHH YpOBEHb BBINOJIHEHUS y4eOHBIX
3aJaHuii, HU3Kasg ycremHoctb oOyueHws. [losromy mnpu wu3yueHumn ¢usuku Tpelyercs
LIeJICHANpaBIEHHOE HWHTEUIEKTyajabHOe pa3Butue oOywaromuxcs c¢ 3[IP, orBewaromee wux
OCOOEHHOCTSIM M BO3MOXHOCTSAM. YueT ocobeHHocTel obOyuaromuxcs ¢ 3IIP tpebyer, uToOBI
IPU U3yYEHHHM HOBOTO MaTepuasla 00513aTeJIbHO MPOUCXOANUIO MHOTOKPATHOE €ro MOBTOPEHUE;
pacmMpeHHOe pPacCMOTPEHHE TEM M BOIPOCOB, PACKPBIBAIONIMX CBS3b (DM3UKH C HKHU3HBIO,
aKTyalqu3alus NepPBUYHOIO )KU3HEHHOI'O OIbITa 00YYarOIUXCS.

YcBoeHHe MPOrpaMMHOTO Marepuana 1Mo (U3MKe BBI3BIBACT OOJNBIIHME 3aTPYJHEHUS Y
oOyuaromuxcst ¢ 3IIP, mostomy Teopusi u3yuyaercs 0e3 BbIBOJOB CIIOKHBIX (opMyil. 3ajaud,
TpeOyIole MPUMEHEHHUS CIOKHBIX MAaTEeMaTHYECKUX BBIYUCICHHA W (OPMYI, B OCOOCHHOCTH
TaKuX TeM, Kak «MexaHn4yecKkoe IBUKEHUE», «ApXxumenoBa cuiay, «MexaHudeckas SHEprus»,
«DNEKTPUYECKHE SIBICHUSY, «DIEKTPOMATHUTHBIE SIBICHUS», PEHIAIOTCS B KJIACCE C TIOMOIIBIO
yUUTENS.

Ocoboe BHUMaHHE TPU W3YYEHUH Kypca (GU3HUKH yIeNseTcss TOCTAaHOBKE M OpTaHU3aIiH
HKCIEPUMEHTA, a TaKXKe MPOBEACHUIO (MPEUMYILIECTBEHHO Ha KaXJIOM YPOKE) KPaTKOBPEMEHHBIX
JeMOHCTpanuii (BO3MOKHO C UCTIOIh30BAHUEM AJIEKTPOHHOU AeMOHCTpanuu). HexoTopeie TemMbl
00513aTeJIbHO JTOJIKHBI BKIIIOYATh OMOPHBIE JaOOpaTOpPHbIE pabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
MOJIb30BAThCSl MPOCTEHIIMMU TPUOOpaMHU, aHATU3UPOBATh IOJyYEHHBIE JaHHBIE. B CBs3u ¢
0COOEHHOCTSIMH TIOBECHUS U JesATenbHOocTH oOywaromuxes ¢ 3[IP  (pacTopmMoxkeHHOCTS,
HEOPTraHW30BAaHHOCTh) TPEAYCMOTPEH CTPOKAWIIMK KOHTPOJIb 3a COOJIFOJICHHEM TPaBUII
TE€XHUKU 0€30MaCHOCTH NPU MPOBEICHUH Ja00PaTOPHBIX U MPAKTUYECKUX PaboT.

bonbmioe BHUManue npu usydeHuM ¢uzuku noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIQICHUE MMM MPAKTUYECKUMU YMEHHMSMU M HaBblkamH. [IpemycmarpuBaeTcsi yMeHbIIEHUE
o0beMa TEOPETUYECKUX CBEACHUH, BKIIOUEHHE OTICIBHBIX TEM WM LENBIX pPa3leloB B
MaTtepuaigbl s 0030pHOTrO, O3HAKOMHUTEJIBHOTO WM  (aKyJIbTaTUBHOIO  HM3y4YECHHS.
[Ipenmaraercss yMeHbIIEeHHE O0beMa MaTeMaTHYECKUX BBIYHCICHHH 3a CYET YBEIUYCHUS
Ka4eCTBEHHOT'O OIMCAHMUS SBJICHUHN U MPOLIECCOB.

JlocTaTouHOE KOJMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHHE TEM M BOIPOCOB,
PAaCKpBIBAIOIINX CBSA3b (U3UKU C JKU3HBIO, C TEMM SIBICHUAMH, HAOJIOJCHHUSIMHU, KOTOPHIE
XOPOIIIO U3BECTHHI YUEHUKAM U3 UX KU3HEHHOTO OTBITA.

MaxkcuManabHO MCIONB3YIOTCS MEXIPEIMETHBIE CBSI3U C TaKUMM JUCHUIUIMHAMM, Kak
reorpadus, Xumusa, Owomorus, T.K. oOywaronmecss ¢ 3I[IP ocobeHHO HyXmTalOTCS B
IPENOJHECEHUH OJJHOIO M TOTO e Y4eOHOro marepuana B pa3IMYHbIX AacCMeKTax, B €ro



BAPbUPOBAHUU, B HEOJHOKPATHOM TOBTOPEHHWM U 3aKPEIUICHUH TMOJIYYCHHBIX 3HAHUM U
npakTHueckux ymeHuil. [1o3Bomsisi paccMaTpuBaTh OJUH M TOT K€ YUeOHBIM MaTepuan ¢ pa3HbIX
TOYEK 3PEHHUs, MEKIPEAMETHBIC CBS3U CIIOCOOCTBYIOT €ro JIyYIIEMY OCMBICICHHIO, Ooiee
IIPOYHOMY 3aKPEIUVICHUIO MTOJTYYEHHBIX 3HAHUI U IPAKTUYECKUX YMEHUM.

Buabl  jgestesbHocTH  oOywaromuxcesas ¢ 3IIP, o0yciaoBiieHHbIe 0COOBIMHU
o0pa3zoBaTe/IbHBIMH NOTPeOHOCTAMH M o0ecleYnBaOIIMe OCMBICJCHHOE OCBOCHHME
co/iep:KaHuU 00pa30BaHus 1o npeaMery «Dusnka

Temaruueckas ¥ TEPMHHOJIOTHYECKAS JICKCHKA 1O Kypcy ¢u3uku coorBercTByer AOOII
000.

Conepxanue BHIOB JesiTenbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax ¢usuku
ompezensercss UX O0coObIMH 00pa3oBaTelbHBIMU  HOTpeOHOCTSAIMHU. IlomMuMoO  mIHpOKO
ucnonb3yemMbix B AOOIT OO0 o6mux A BceX 0O0YJaroIIUXCsl BHIIOB JCATEILHOCTH CIICAYET
YCUJIUTh BUJBI JESATEIBHOCTH, clielu(uyHbIe U1 JaHHOW KaTeropuu jAeTel, oOecrednBaome
OCMBICJICHHOE OCBOEHHE COJIEpXKaHHs 00pa3oBaHUS TO NPEAMETY: YCHJICHHE NpeAMETHO-
MPAKTUYECKON JNIeATEIbHOCTH C aKTUBU3AlMEH CEHCOPHBIX CHCTEM; OCBOCHHE Marepualia C
ONMOpOM Ha  aIrOpUTM;  «IIOLIArOBOCTb» B  H3YYEHMM MarepHuala; HCIHOJb30BaHUE
JOTIOTHUTEIbHOW BU3YaJIbHOM OMOPHI (CXEMBI, 1a0JIOHBI, OMOPHBIE TAOIUIIbI); PEYEBOM OTYET O
IIPOLIECCE U pe3ysIbTaTe AESTEIbHOCTH; BHIIIOJHEHHE CHEIUAIbHBIX 3aJjaHui, 00eCeunBarOIINX
KOPPEKLHIO PETyIsuu y4eOHO-TIO3HABATEIBHON JESITENIbHOCTY M KOHTPOIb COOCTBEHHOTO
pe3yJibTara.

s oOyuatomuxcs ¢ 3P cymecTBeHHBIM SBISIIOTCS MPUEMBI PaOOTHI € JIGKCHUECKUM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnemuanbHas paOoTa 1O BBEJCHUIO B AKTHBHBIN
CJIOBaph OOYYaIOIUXCsl COOTBETCTBYIOLIEH TepMUHONOTUU. M3ydaemble TEPMHUHBI BBOASTCS Ha
IIOJINCEHCOPHOM OCHOBE, O00s3arenbHa BU3yalbHas MOJAECPAKKA, aAITOPUTMbI pPabOTHl C
OTIpe/ieNIieHUEM, OMTOPHBIE CXEMBbI ISl aKTyallu3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTpeOHOCTIMU oOyuatommxcst ¢ 3I1P, mpu
TUTAHUPOBAHUH PaOOThI yUEHUKA HA YPOKE CIEAYET MPUIEPKUBATHCS CIETYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaThb aJIrOPUTM OTBETA; pa3pellaTh I0Jb30BaThCS
IUTAHOM, COCTaBIICHHBIM IIpU TMOATOTOBKE JOMAIIHETO 3a/laHusi; JaBaTh OOJbllleé BpEMEHU
TOTOBUTBHCS K OTBETY Yy JOCKH; pa3peliaTrh JesaTh MNpeABapUTEIbHbIE 3aIUCH, MOJb30BaThCS
HATJISTHBIMA TTOCOOHSIMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYyYarOIIMMCS HAaBOJSIINE W YTOYHSIOIIWE BOIPOCHI,
KOTOpBIE ITIOMOTYT UM IOCJIEI0BATENBHO U3JI0KUTh MaTEpHAIL.

3. Cucrtemaruyeckd TMpOBEPATh YCBOGHHE MaTepuana [0 TEeMaM YpPOKOB, JUIS
CBOEBPEMEHHOT0 00OHAPY>KEHUS MPOOEIIOB B MPOIIE/IIEM MaTeprae.

4. B mpouecce u3ydeHHs HOBOIO MaTepHalla BHUMaHUE YYEHHMKOB oOpaliaercs Ha
HauOoJiee CIIOKHBIE pas3zenbl u3ydaeMoil Tembl. HeoOxomumo wamie oOpamiarbes K HUM C
BOIPOCaMH, BBISICHSIOIIMMHU NOHMMaHHE y4yeOHOro MaTepuaia, CTUMYJIHUPOBATH BOIPOCHI MPU
3aTpyJHEHUSAX B YCBOCHHH HOBOI'O MaTepHaa.

MecTto yueOHOro npeamera «®Pusuka» B yueOHOM IJIaHe

B cootBerctBuM ¢ @DenepalbHBIM TOCYAapCTBEHHBIM OOPa30BATEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011eTr0 00pa3oBaHus yueOHbIH peameT «Du3nkay BXOIUT B MPEIMETHYIO 0071acTh
«EcrecTBeHHBIE HAYKH» U SIBISIETCS 00s3aTelnbHBIM I u3ydeHus. ConaepikaHue ydeOHOTO
npeametra «Du3nKay, MpeACTaBIeHHOEe B pabodeil mporpamme, cootBerctByer ®I'OC OOO,
OCHOBHOI 00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs, adalmTHPOBAHHON
OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMe OCHOBHOTO OOIIETO 00pa3oBaHUsS OOYYArOIIMXCS C
3aJIePIKKOM MICUXUUECKOTO Pa3BUTHSL.

COJEPXAHME YUEBHOI'O ITPEAMETA «®U3UKA»
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Pazgen 1. ®usnka u eé poJib B NO3HAHNUH OKPY/KAIOLIEro MUpPa

®usnka — Hayka o mpupoze. SBnenus npuponasl. Ouznyeckue SBICHUS: MEXaHHUECKHE,
TEIIOBBIE, FTIEKTPUUECKUE, MATHUTHBIE, CBETOBEIE, 3BYKOBBIE.

®usnyeckue BenuuuHBL V3mepenue ¢usznueckux BenuuuH. MeayHapojaHas cucrema
€/IMHUII.

Kak ¢usmka u 1pyrie ecTecTBEHHbIC HAYKH U3y4atoT IPUPOTY.

[Ipenmer u MeTOIbI (PUBUKH.

1
Hemoncmpayuu
1. MexaHnuyeckue, TEII0BbIe, IEKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®dusnyeckue MPUOOPHI W TpoIeaypa NPSIMBIX HM3MEPEHUN aHAJOTOBBIM U

U(PPOBBIM IPUOOPOM.
3. Ompeznenenue MOrpenHOCTH YKCIIEPUMEHTA.
@ponmansusle 1a6OPAmMopHsle paboOmMuvl U I1EKMPOHHAA OEMOHCHIPAWUSL.
1.Onpenenenne eHbI ATICHUS H3MEPUTEIFHOTO MPHOOPa (MCIOIB3YS TEXHOJIOT HUECKYIO
KapTy SKCIIEPUMEHTA).
2. I3mepenue pa3MepoB MajbIX Tedl.

Pa3znea 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellleCTBA

CrtpoeHue BemiecTBa: aTOMbl U MOJICKYJIBI, UX paszmepsl. JIBUKEHUE YacTHI] BEIICCTBA.
CBsi3b CKOPOCTH MABM)KEHHS YacCTUI[ ¢ TemrepaTypoi. bpoyHoBckoe nBumkenue, auddysus.
Bzaumooeticmeue uacmuy eewyecmea: npumsdicenue u OmmaiKueaHue.

ArperaTtHble COCTOSHHSI BEIIECTBA: CMPOEHUE 2a308, JHCUOKOCMEU U  MBEPObIX
(Kpucmannuueckux) men. Bzaumocesasw medncoy ceolicmeamu 8ewjecme 6 pasHblX aAcpecamHbulx
COCMOSHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeHuem. OcobenHocmu azpe2amubix COCMOAHUL
6000l.

Zlemomzmpauuu2

1. Habumronenne 6poyHOBCKOTO IBUYKEHUS.

2. Habmonenue nuddysun.

@ponmanvusle 1ab0pamopHvie padomuvl U ONbIM b

1. Onenka [uaMeTpa aToMa METOJIOM PSIJIOB (C MCIOJIb30BaHHEM (oTorpaduii).
2. OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.

3.0mbITH IO OOHAPYKEHUIO JEHCTBHS CHUI MOJICKYJISIPHOTO MPUTSKEHUSI (2J1eKMPOHHAA
0eMoHCmpayus).

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej

Mexanuueckoe BHKeHHEe. PaBHOMepHOe M HepaBHOMEpHOe JIBHkKeHHE. CKOpOCTb.
Cpeonss ckopocmov npu HepasHoMepHOM OsudiceHuu. Pacu€r myTH U BpeMeHH JIBUKEHUSI.

SIBnenue uHepuuu. B3aumodeticmeue men Kak NPULUHA USMEHEHUSI CKOPOCHU OBUNCEHSL
men. Macca kax mepa unepmnocmu mena. IlnotHocts BemectBa. (C6sa3b niaomuocmu ¢
KONUYeCm80oM MOIeKYll 8 eOuHuye o6véma eewecmaa.

Cuna xak xapakTepucTuka B3aumojaeictBusi Ten. Cuna ynpyeocmu w 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHHE TATOTEHHA U cuia Tsokectd. Cuna
msoicecmu Ha Opyeux naanemax (MC). Bec tena. HeBecomocts. CrioskeHHE CHII, HAlTpaBICHHBIX
no oaHoil mpsmoil. PaBHonelicTBytomas cun. Cuna mpenus. Tpenue cKOMviceHus u mpeuue
nokos. Tpenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu

! Bee Jlemonctpariu u JlabopatopHbie paGoThI, PEICTABICHHBIE B COAEPKAHMH, TOMYCKAETCS (MOYKHO)
HPOBOJIUTD, UCHOJIB3Ys HH(GOPMAIMOHHBIE U 3JIEKTPOHHBIC TEXHOJIOTUH (IM(pPOBHIE 00pa30BaTeIbLHBIE PECYPCHI).
2 311ech U JalTee MPUBOIUTCS PACIIMPEHHBIH MepedeHb Tab0pPaTOPHEIX PAbOT H OIBITOB, H3 KOTOPOTO yIHTENh
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHIO.



Habmronenne MexaHM4eCKOTo IBHKEHUS Tela.
N3MepeHnne cKopoCcTH MPSIMOIUHEUHOTO ABUKEHHUS.
HaburoneHue sBjaeHUS] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHue mMacc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
7. JleMOHCTpalus CUJIbl YIPYTrOCTH Ha pa3IM4YHbIX MaTepuajax.
DponmanvHoble 1aboOpamopHvle padomsl U ONbLIMbL,
N3mepeHne Macchl Tela Ha pblYaKHbIX BECax.
H3mepenune o6bEmMa Tena.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.
['pagyupoBanue npy>XKHHBI 1 U3MEPEHUE CHIT JUHAMOMETPOM.
OnbITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKEHHs (1edopMalivn) npyKUHBI
OT MPWJIOKEHHOM CHJIBI.
6. OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXEHMSI OT Beca
Tela U XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH.

o~ E

agkrownE

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

Hasnenue. Cnocodwvl ymeHvuienus u yseaudenus oasnenus. /Jasnenue 2aza. 3a8ucumocms
oasnenusi e2aza om 00véma, memnepamypsi. Illepedaua Oaenenus meéPOLIMU MeENAMU,
aorcuokocmamu u eazamu. 3axon Iackana. [Inesmamuyeckue mauiunvl. 3aBUCUMOCTD JTaBIICHHS
KUAKOCTHU OT Ti1yOunbl. Coobwarowuecs cocyosl. 1 uopasnuueckue mexaHusmol.

Atmocdepa 3emnm u atmocdepHoe naBieHue. [lpuuunsl cyuecmeosanus 8030YUHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo OasneHus. 3asucumocms
ammocgeprozo 0asnieHus. om Gvlcomvl HAO YposHem mops. Ilpubopevr 0 usmepeHus
ammocgeprozo 0asieHusl.

Heticmeue orcuokocmu u 2aza Ha Nopy#céHHOe 6 Hux meno. BrITamKuBaomas
(apxumenoBa) cuna. 3akon Apxumeoda. [Inasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPATYPBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronmecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBHCHUMOCTh BBITAKABAIONICH CHIIBI OT 00BEMa MOTPYKEHHOW YacCTH Tella |
TUIOTHOCTH KHUJIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUJAKOCTH.

8. VYcnoBue mnaBaHus TeN: IJIaBaHUE WIM TOTPYXKEHHE Tell B 3aBHCHUMOCTH OT
COOTHOIIIEHUS TJIOTHOCTEH TeJa M KUIAKOCTH.

®Dponmanvusle 1adopamopHvie padomul U ONbLINbL

oakrwdE

1. OrmpeziesieHre BBITATKUBAIONIEH CHJIBI, NEHCTBYIOIIEH HA TENO, MOTPYXKEHHOE B
JKUJIKOCTB.
2. OMBITBI, IEMOHCTPUPYIOITHE 3aBUCUMOCTh BBITAIKHUBAIOIICH CHUIIBI, IEHCTBYIOIEH

Ha TCJIO B XHUIKOCTH, OT 00BEMa HOFp}I)KéHHOI\/'I B XKHMIKOCTh 4YaCTU TCJIa M OT INNIOTHOCTH
KHUIOKOCTH.

Pa3pen 5. PaGoTra 1 MOIIHOCTB. JDHeprus

Mexanunueckast pabota. MOITHOCTb.

IIpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno paenosecus
puiuaea. Ilpumenenue npasuna pagHosecus pviuaza K O10KY. «3010moe npasunoy MexaHuKu.
KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.



Mexannueckass 3Heprusa. Kunmemuueckas u nomenyuanvhas dsuepeus. llpespawenue
00H020 8U0A MeXAHUYeCKOU SHepauu 8 Opy20u. 3aKOH COXPAHEHHS SHEPTUN B MEXAHUKE.

Jemoncmpayuu

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

2. N3mepenne KI1/] HakIOHHOM IJIOCKOCTH (2716KMPOHHAA 0eMOHCMPAUUs).

3. W3ydyeHue 3akoHa COXpaHEHHMsS MEXaHHUYECKOW DHEPruu  (I1eKmpoHHAasA
demoncmpayus).

3 4
@Dponmanvusle 1a60pamopHvie padGomsl U ONbINbL
1. HccnenoBanue ycaoBUl paBHOBECHS pbluara.

8 KUIACC

Pa3neu 6. TenuioBble siBJ1eHHA

OcHogHble NONOJNCEHUsT MOJEKYNIAPHO-KUHEMUYeCKOU meopuy CMmpoeHus Geuecmaa.
Macca u pazmepvr amomos u monekyn. Onvimvl, noOmMeepHcoaouue OCHO8HbIE NOJONCEHUS
MOJLeKYIAPHO-KUHEMUYECKOU MeopUul.

Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucmaniuueckue
u amopgusie mena. ObOvscHeHUe C8OUCME 24308, AHCUOKOCMEU U MBEPObIX mell HA OCHO8e
NONOJCEHUU MONeKYAAPHO-KuHemuyeckot meopuu. CMauuBaHUE U KANULIAPHbIE S61eHUs.
Tennogoe pacuiupernue u cocamue.

Temnepatypa. Cesa3b memnepamypsl CO CKOPOCMbIO MENIO0B020 OBUNCEHUSL YACUY.

Buytpennss sueprusi. Cnocodwvl uzmeHneHus 6HYmMpeHHel SHepauu: menionepeoaia u
cogepuienue pabomel. Buovl mennonepedauu: menionpo8ooOHOCMb, KOHEEKYUSL, U3TYYEHUE.

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

IInasnenue u omeepoesanue KpUCMALIUYecKux eewjecms. Yoenvnas menioma
nnasnenus. Ilapooobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas menioma
napooopazosanus. 3a8UCUMOCMb memMnepamypsvl KUNEHUss Om ammoc@epHoco OasieHUs.
Brasicnocmo 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma c20paHus.

Ipunyunsvr pabomwvr mennosvix osueameneu. KII/] mennogoco osucamens. Tennogvie
ogucamenu u 3auwuma okpyicarowei cpeovt (MC).

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

emoncmpayuu

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. HaGmronenue nudoysun.

3. Habmonenune siBaeHuit cMauMBaHus U KaWUISIPHBIX SBJICHUM.

4. HabmrofeHue TenaoBoro pacimpeHust Te.

5. W3MeHeHne JnaBieHMs] Ta3a NpU HM3MEHEHHMH O00bEMa M HarpeBaHUM WU
OXJIKICHUH.

6. [TpaBuiia u3MepeHus TeMIEepaTypshl.

7. Bune! Ternonepenayu.

8. Oxnaxx/IeHne Mpu COBEPIIEHUN PabOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3INIHBIX BEIICCTB.

11. HaOnronenue kurneaus.



12. HaOmioneHue MocTOsHCTBA TEMIIEPATyphl IPH TUIABICHUH.

13. Moieny TEIOBhIX IBUTATEIEH.

Dponmanvuvie 1ad6opamopHsie padonvl U OnvlimMol

1. OmnpITel 10 OOHAPYKEHUIO JEHCTBUS CHUJI  MOJIEKYJISIPHOTO  TMPHUTSIKEHUS
(271eKmpoHHAA 0emoHCmpayus).

2. OMBITHI 11O BBIPANIMBAHUIO KPHUCTAUIOB IIOBAPEHHOM COJIM WJIM caxapa.

3. OnBITH IO HAOJIOCHUIO TEIJIOBOTO PACIIMPECHHUS Ta30B, XKUAKOCTEH U TBEPIBIX
TelL.

4, OrmpezerieHre  KOJWYECTBA TEIUIOTHI MPU  CMEIIMBAaHUU  BOJBI  pa3HOU
TEeMITepaTypHhI.

S. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTh JABICHHUS BO3AyXa OT €ro o0béMa H
HarpeBaHUs WM OXJIKICHUS.

6. HaGnionenue  u3MeHeHUs  BHYTPEHHEW SHEpPruM Tejla B pe3yJibTare
TeIIoTepeIadi M pabOThl BHEIIHUX CHII.

1. HccnenoBanue SBICHHS TEIIOOOMEHA MPH CMEIIMBAHWU XOJIOJHOW W TOpsSYel
BOJIBI.

8. HccnenoBanue npoiiecca uCrapeHusl.

9. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Paznen 7. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS

Onexmpuzayusi men. JIBa poaa 3JeKTpUUECKUX 3apsaoB. B3aumoneicTBue 3apssKeHHBIX
TelL

OnexTpuueckoe noiue. /lpunyun cynepnosuyuu 21eKmpuyecKux noaetl (Ha KauecmeeHHoM
VposHe).

Hocumenu snekxmpuyeckux 3aps008. Dnemenmapusiii d1ekmpudeckuti 3apsad. CmpoeHnue
amoma. IIpoOBOTHUKYU U AUSJIEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

DNeKTpUuYecKui TOK. Ycnosus cywecmeosanus snekmpuyecko2o moka. VIcTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DnekmpudecKuii MoK 8 HCUOKOCMAX U 2A3aX.

PaGota u MOIIHOCTH ANEKTpUYECKOTO ToKa. 3axoH [lucoynsi—/lenya. Dnekmpuueckue
yenu u nompebumenu 31eKmMpuyeckou dHepauu 6 Ovimy. DnexTpuuyeckas uenb. Cuna Toka.
Onektpuueckoe HanpspkeHue. CompoTHBIEHHWE MPOBOAHMKA. YOenvbHoe conpomueieHue
seujecmsa. 3akon Oma st yuactka nenu. [lociemnoBarenbHoe U MapajieIbHOE COSTUHEHUE
MPOBOJIHUKOB. Kopomkoe 3amvikanue.

[TocrossHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MarHuToB. Macnumnoe noie.
Mazcnumnoe none 3emnu u e2o sHauenue 0aa dxcusHu Ha 3emine. Onvim Opcmeoda. Maenummuoe
noie asnekmpuieckoeo moka. Ilpumenenue s1ekmpomaznumog 6 mexnuxe. [leiicmeue
MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. ODINeKmpoosuzcamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue anekmpoosucameneti 8 mexHU4eCKUXx yCmpoucmeax u Ha mpaucnopme.

Onvimor  @apaodes. Aenenue  onexkmpomaznumnou  unoykyuu. Ilpasuno Jlenya.
Onekmpocenepamop. Cnocobvl noayuenus 31eKmpudeckou sSHepauu. IIEKTPOCTAaHIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu
DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJT.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[TpoBOTHUKY ¥ AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX JTUHUI 3JIEKTPUUECKOTO MO,

N cTouyHNKM TOCTOSIHHOTO TOKA.

JlelcTBUSA 2IIEKTPUYECKOTO TOKA.

CoNoOR~wWNE



10. DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

11.  Ta30BbIit pazpsa.

12.  H3mepeHue CUIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31eKTPHUUECKOr0 HAIPSKEHUS BOIIBTMETPOM.

14. PeocraT u Mara3us COnpoOTHBIIEHUM.

15.  BzaummojeiicTBHE NOCTOSHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JICJICHUS MOJIFOCOB MarHUTA.

17. MogenupoBaHHe MarHUTHBIX MOJEH NOCTOSIHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19.  MarauTHOE MoJjie ToKa. DJIEKTPOMAarHuT.

20.  JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21.  DnexTponBUIaTeNb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sBICHUS JIEKTPOMATHUTHOW WHIAYKIIHH.

23. Omnbiter @apages.

24.  3aBUCMMOCTb  HAalpaBICHHS  HWHAYKIMOHHOIO TOKAa OT  YCIOBHHA  €ro
BO3HUKHOBEHUS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvusle 1ad0OpamopHvie padomul U ONbLINbL

1. OnpiTel 10  HAOMIOAEHWIO — 3JEKTpU3allMM  Ted  UHAYKUMEHW U Ipu
COIIPUKOCHOBEHUH.

2. HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKU U AUDJIEKTPUKH.

3. COopKa 3JIeKTpUYECKOH LeNU U U3MEPEHUE CUIIbI TOKA B €€ Pa3JIMUHBIX Y4aCTKaX.

4. W3mepenue HanpsHKeHUs Ha Pa3IMYHBIX ydacTKax JIEKTPUUYECKON LIEMH.

S. M3mepeHue cuiibl TOKA M €r0 PeryJupoBaHUE PEOCTaTOM.

6. W3mepeHne CONPOTUBJIEHMS] MPOBOJHUKA IIPU IOMOLIM aMIepMeTpa u
BOJIETMETpA.

7. Onvimvl, O0eMOHCMpUpyrOWue 3a8UCUMOCIL INEeKMPULECKO20 CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CedeHUs U Mamepuad.

8. IIposepxa npasuna crodicenus HanpaANCeHUll NPu NOC1e008aMeNbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. IIpoeepka npasuna 0ns cuivl moxka npu napaiierbHoOM coeOUHeHUU Pe3sUcnopos.

10.  Ompenenenue pabOTHI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

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

12.  HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKa, HAYIIEro 4Yepe3 JaMIlOuKy, OT
HaIpsDKEHUS Ha HEell.

13. HccnenoBaHue MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MarHUTOB.

14.  H3yuyeHWe MarHWTHOTO TIOJS IMOCTOSHHBIX MAarHUTOB NpPU MX OOBEIUHEHUU H
pa3JelIeHuN.

15.  HccnenoBanue AeWCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.  OmnbIThl, AEMOHCTPHUPYIOILINE 3aBUCHUMOCTb CHJIbI B3aMMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

17.  H3yuyeHue AeHCTBUS MarHUTHOTO IOJISl HA IPOBOJHHUK C TOKOM.

18.  Usyuenue pabomsi snekmpoosucamensi.

19. N3mepenne KIIJI anexTpoaBUrarenbHol yCTaHOBKH.

20.  OneITBI TO  WCCICNOBAHWUIO  SIBJICHUS  DICKTPOMATHUTHOW  WHIYKIIHH:

HCCIeI0BaHNE N3MEHEHUM 3HaUYCHUS 1 HalTpaBJICHUS MHAYKIIUOHHOI'O TOKaA.
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Pa3nen 8. Mexann4yeckue siBJIeHUS

Mexanunueckoe nBmwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTh
MEXaHUYECKOIO [JBWKEHMs. PaBHOMepHOe MNpsSIMOJMHEWHOE JBUXKEHUE. Hepasnomephnoe
npamoaunelnoe osudxcenue. CPEOHSISI U MCHOBEHHAS CKOPOCMb mend Npu HEPAGHOMEPHOM
O0BUIICEHUU.

Yckopenne. PasHoyckopennoe npamonunetinoe osudcenue. (CBOOOAHOE TaacHHE.
Onvimul ['anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.

[Tepsriii 3akon HeroToHa. Bropoii 3akon Herotona. Tpetuit 3akon Herotona. [lpunyun
cynepnosuyuu Cuil.

Cuna ynpyeocmu. 3akon ['yka. Cuna mpenus: cuna mpenusi CKOJIbMICEHUs, CULA MPEHUs.
nOKOs1, Opyaue 8UO0bl MPEeHUs.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHUsl.
Heuowcenue nnanem eoxpye Coanya (MC). Ilepsas xocmuueckas cxkopocmo. Hesecomocmv u
nepezpys3Ku.

PaBHOBecue MarepuallbHON TOYKH. AOcontomno meépooe meno. Pasnosecue meépoozo
mena c 3aKpeniénHol ocvlo epawerus. MOMeHT cuibl. [{enmp msascecmu.

Wmnynec tena. Usmenenue umnynvca. MUmnynvc cunvi. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeaktuBHoe nemxenue (MC).

Mexanuueckasi padota U MOIIHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Ceaso
sHepeuu u pabomwl. IloTeHLMambHAs SHEPrHs TeNa, MOJHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
llomenyuanonas ouepeus cocamoi npyxcunvl. Kunernueckas osHeprus. Teopema o
KUHemuyeckou dHepauu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.

Jemoncmpayuu

1. HaOnroneHne MeXaHMYECKOro JBHXKEHHS Tela OTHOCUTEIbHO pas3HbIX Tel
OTCU€TA.

2. CpaBHeHHEe NyTell M TpaeKTOpUM JABWKEHHMS OJHOTO M TOro K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. M3mepeHue cKOpoCTH U YCKOPEHHSI TPSIMOIMHEHHOTO JABUKEHHUSL.

4. HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

S. HaGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

6. HabGmionenne MexaHWYecKUX SIBJICHHM, NPOUCXOASIIMX B CHUCTEME OTCUETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHHM OTHOCUTEJIbHO KaOMHETa (PU3UKH.

1. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl TeJla U IUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaGnronenue paBeHCcTBa CUIT PU B3aUMOACHCTBUM TeEIL.

9. W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10.  Ilepemaya ummnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  TlpeoOpa3oBaHMs SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue uMIysbca IpU HEYIPYTOM B3aMMOAECHCTBUM.

13.  CoxpaHeHue UMIyJIbCca IPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. Habmtoienue peakTHBHOTO JIBHKEHUS.

15.  CoxpaHeHue MEXaHUYECKOM dHEPruu Ipy CBOOOAHOM Ma/I€HUH.

16.  CoxpaHeHHe MEXaHMYECKOH OSHEpruM NpU JABWKEHUM Tela MOjA JeHCTBUEM
NPYKUHBIL.

@ponmanvusle 1adopamopHvie padbomsvl U ONbINbL

1. Koncmpyuposanue mpaxma 0ns pazeona u OanvbHeuuie2o0 pagHOMEPHO20
OBUICEHUS WAPUKA UTU TENENHCKU.

2. Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHHs OpycKa WM JIBU)KEHUS LIapuKa Io
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCKOpeHHs Tejla MpU paBHOYCKOPEHHOM JIBHXKEHUU 10 HAKIOHHOM

IIJIOCKOCTH.



4. HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaIbHOM CKOPOCTH.

5. I/ICCHGI[OBEIHI/IC 3aBUCUMOCTH CWJIbI TPCHUA CKOJILXXCHUA OT CHUJIbI HOPMAJIbHOI'O
JIABJICHUS.

6. Onpenenenne kKo HUIIMEHTA TPEHUS CKOJIBLKCHHSL.

7. OmnpeneneHne XECTKOCTU TPYKUHBIL.

8. Onpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM [BMKCHUHU Teja IO
TOPU30HTAILHOMN MTOBEPXHOCTH.

9. Omnpenenenne pabOThl CHIBI YIIPYTOCTH MPU MOIBEME TPy3a C UCIIOJIb30BAHUEM
HETOIBMYKHOTO ¥ MOJIBIIKHOTO OJIOKOB.

10.  M3yueHwue 3aKOHA COXPAHCHUS SHEPIHH.

Pa3znen 9. Mexanuveckne KoJie0aHUs U BOJHBI

KonebarenbHoe aBmxenne. OCHOBHBbIE XapaKTEPUCTUKH KOJIEOAHWIi: MEPHOJI, 4acToTa,
amMIuMtyna. Mamemamuueckuti u  npysicunHold  maamuuxu. Illpespawenue suepeuu npu
KOIebamenbHOM O8UINCEHUU.

3aryxaromue koneOanus. BeiHyx1eHHbIe KoaeOaHus. Pe3oHaHc.

Mexannueckue BOdHBI. CBOWCTBA MEXaHHMYECKHX BOJH. [IpodonbHbie u nonepeumsvie
B0JIHbL. J[TUHA BONIHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue 80iHbI 8 M8EPOOM merle,
ceticmuyeckue eonnvl (MC).

3ByK. I pomkocmo 38yKka u evicoma mona. Ompadsicenue 36yka. MH@pazeyk u yibmpaszeyx.

Hemoncmpayuu

1. HabGmronenue konebaHuit TeI 1Mo IeUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.

2. Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaburoneHne BbIHYX/I€HHBIX KOJI€0aHU U pe30HaHca.

4. PacnpocTpanenue npoAoibHbIX U TONEPEYHBIX BOJIH.

S. Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKyCTUYECKHI pe30HaHC.

@ponmanvusle 1a00pamopHvle padomol u ONbIN bl

1. OnpezneneHue 4acTOThI U EpHOAA KoeOaHU MaTeMaTUYeCKOr0 MasiTHUKA.

2. Onpenenenre dYacTOTBl H Tepuoja KoJeOaHWH TPYKHHHOTO MasTHHKA
(21exkmponnas demoncmpayus).

3. WccnenoBanne 3aBUCUMOCTH TI€PUOJA M YacCTOTHI CBOOOJHBIX KOJeOaHMI
HUTSIHOTO MasiTHUKA OT €T0 JJINHBI.

4, HccnenoBanue 3aBUCHUMOCTH TE€pUOAa KOJIEOAHUN TPYNKUHHOTO MasTHUKA OT
MaccChl Ipy3a (271eKmpOoHHaAA OeEMOHCMPAYUUSL).

5. [IpoBepka HE3aBUCUMOCTH TEpUoja KojebaHul rpy3a, MOJIBEIIEHHOTO0 K HUTH, OT
Macchl rpysa.

6. OnbITH, JAEMOHCTPHPYIONIUE 3aBUCHMOCTH IE€PHOAA KOJEOaHWH TNPYKHHHOTO
MasiTHUKA OT Macchl rpy3a 1 ®KECTKOCTH MPYKUHBI.

1. W3mepeHne ycKopeHus CBOOOIHOTO NMAACHUS (21eKMPOHHAA 0eMOHCMPAyUus).

Paznen 10. DinekTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHbIE BOJIHBL. (C6oucmea 31eKmpoMACHUMHbIX
eonn. Illkana snekmpomacnumuelx 6oaH. HMcnonv3osanue 91eKMPOMASHUMHBIX 60JH O
COmMOBOlL CEs3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
2. BonnoBeIe cBOliCTBa CBeTAa.

3 4
Dponmanvusvle 1ad6opamopHble” padomvl U ONbIM bl



1. W3yuenne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOWIBHOTO
tenedoHa.
2. Vzyuenue sBIEHMI 3JIEKTPOMArHUTON HHYKIIHUU.

Paznen 11. CBeroBble sIBJICHUS

JlyyeBas mozenb cBeta. Mcrounuku cBeta. lIpsamonurelinoe pacnpocmpaneHue céemd.
3ammenusa Connya u Jlyner. Otpaxkenue cBeta. [1niockoe 3eprano. 3akon ompax)cenusi céemad.

[Ipenomiienue cBeta. 3aKOH MpeloMIIeHUsl cBeTa. [lonHoe 6HympeHHee OmpadjiceHue
ceema. Hcnonvzosanue noIHO20 BHYMPEHHE20 OMPANHCEHUs 8 ONMUYECKUX C8EMOBOOAX.

Jlunza. Xox nyuedt B ynmH3e. Onmuueckas cucmema ghomoannapama, MUKpoOCKonda u
meneckona (MC). I'nas kax onmuueckas cucmema. bausopykocms u 0anbHo30pkocmeo.

Pasznooicenue b6enoco ceema 6 cnexkmp. Onvimul Hotomona. Cnodwcenue cnekmpaibHulX
Y6emoa.

Hemoncmpayuu

1. [IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

2. OTtpaxkeHue cpera.

3. [Tomryuenue n300pakeHUl B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

4. [Ipenomnienue cBeTa.

o. OnTuyeckuii CBETOBO/I.

6. Xox nyyeil B cobuparolieii 1mH3e.

7. Xox JIydeil B paccenBaroleH JIMH3E.

8. [Tomyuenue n300pakeHU C MTOMOIIBIO JTUH3.

9. [Tpunun neiictBus Goroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens riasa.

11.  Paznoxxenue 6€IOro CBETA B CIIEKTP.

12.  Tlomydenwue 6enoro cBeTa Mpu CIOKEHUU CBETa PAa3HBIX I[BETOB.

@ponmanvusle 1a00pamopHvle padomul u ONbIM bl

1. HccnenoBanue 3aBUCIMOCTH YIJia OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

2. W3ydeHne XapaKTepuCTHK H300pakeHUs IIpeIMEeTa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBHCHUMOCTH yrja IPEJIOMIICHHUS CBETOBOIO Jiyda OT YIuia
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

4. [Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

5. Ornpenenenne GOKYCHOTO PACCTOSHUSI M OMTHYECKOM CHIIBI COOMPAIOIIEH JIMH3BI
(21exkmponnas demoncmpayus).

6. OMBITHI 110 PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP (2/1eKMPOHHAA 0EMOHCMPAYUSL).

7. OMBITHI 10 BOCHPHUATHIO 1IBETA MPEIMETOB IIPU UX HAOIIOJIEHUH Yepe3 1BETOBBIC
(GWIBTPBL.

Pa3nea 12. KBanToBbIe siBJ1eHHSA

Onwvimul Pezepghopoa m nnanerapHas Mojens aroma. Mozens atoma bopa. Henyckanue u
noenoweHue ceema amomom. Keanmui.

PagnoakTuBHOCTb. Anbgpa-, Gema- u ecamma-usnyyenus. CTpOEHHE ATOMHOIO sJpa.
Hyxnonnas moodenv amomnozo sopa. Hzomonwi. Paduoaxmuenvie npespawjenus. Ilepuoo
nOIYpacnaoa amomHsix s0ep.

SnepHble peakuuu. 3aKOHBI COXpaHEHMsI 3apsAJOBOIO M MaccoBOro uucen. Peaxyuu
cunmesa u oenenus s0ep. Mcmounuxu snepeuu Connya u 36¢30 (MC).

SnepHas sHepreTHKa. /leucmeus paouoaKmueHulX U3TYYEHUL HA JHCUBble OpSaHU3Mbl
(MC).

Hemoncmpayuu
1. CrexTpsl U3IYy4eHUS U TOTJIOIIECHHUS.
2. CHexTpsl pa3InyHBIX Ta30B.

3. CnexTp BogoOpo/a.



4. Habmionenue TpexoB B kamepe Buibcona.

5. PaboTa cuérunka HOHU3HPYIONTUX U3TyUECHUH.

6. Peructparus uznydeHus mpupoIHBIX MHHEPAJIOB U MIPOJTYKTOB.

Dponmanvuvle 1a00pamopHvle padomsl U ONbLIM b

1. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY MyTH (TIO
dboTorpadusam) (21eKmpoHHas 0eMOHCMPAUUs).

2. H3mepeHne paanoakTUBHOTO (OHA (2/1eKMPOHHAA 0eMOHCMPAUU).

IloBTOpHTE/IBLHO-0000 IO MOLY./Ib

IToBTOpuTENEHO-0000IIAONMIT MOy MpEeAHa3HAa4eH JUIsl CHCTEeMaTU3alud U
0000111eHUsT TPEAMETHOTO COJIEPYKAHMSI U OTIBITA I TEFHOCTH, IPHOOPETEHHOTO MPH U3yYECHUN
BCEro Kypca QU3UKH.

IIpy wW3ydeHMM JAHHOTO MOJYJS pEWIN3YIOTCS U CUCTEMAaTU3UPYIOTCS  BUIbI
NeSITEIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JOCTHXKEHME NPEIMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaToOB 00yueHUs, (HOpMUpPYETCsS eCTECTBEHHO-HAy4Hast
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB HCCIICIOBAHMS SIBICHHUW IHPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSAMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMSA,
pelaTh 3aJa4y, B TOM YHMCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHOMIIHATIBHO NEATEIBHOCTHBIM XapakTep JAaHHOTO pas3jellia peanus3yercs 3a CYET
TOT'0, YTO y4aIlMeCs BBIIOJHAIOT 3a/1aHuUs, B KOTOPBIX UM IIPEAJIaraeTcs:

" Ha OCHOBE IIOJYyYEHHBIX 3HAaHUN pacrno3HaBaTb W HAy4YHO OOBACHATH (PU3HUECKUE
SBJICHUS B OKPY’KaIOILLEH IIPUPOJE U IOBCEITHEBHOM JKU3HY;

" WUCIOJB30BaTh O] PyKOBOACTBOM II€JIarora HayYHbIE METOIBI HCCICTOBAHUS (PU3NIECKIX
SBJICHUH, B TOM YHUCJIE JJI IPOBEPKU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

" OOBSICHATH C ONMOPOW Ha IUNAKTUYECKHH MaTepuan mocje OOCYXKIEHUS C TeJarorom
HayuHble OCHOBBI Hau0oJee BaXKHbIX JOCTHKEHUIH COBPEMEHHBIX TEXHOJIOTUH, HallpuMmep,
MIPaKTUYECKOTO0 HCIOJb30BaHUS PA3IMYHbIX HCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
IIPEBPALLCHNS U COXPAHEHUSI BCEX U3BECTHBIX BUJOB YHEPTUU.

Kaxnas U3 TeM [OaHHOrO pasjesa BKIIOYAeT SKCIEPUMEHTAIbHOE HCCIIEI0BAHNE
00001Iaro1Iero xapakrepa Ha yCMOTpEHHe Iefarora u mpu ero nomouy. Pasaen 3asepuiaercs
MPOBEJCHUEM TMarHOCTUYECKON U OLIEHOYHOM pabOThI 3a KypC OCHOBHOM IIKOJIBL.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O ITPEAMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUM

B niennom pesynbraThl ocBoeHus odydarommmucs ¢ 3I1P yuebnoro npenmera «Puznkay»
JOJKHBI COBIIAJATh C pe3ysibTaTaMd MPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHwUs.

Haubonee 3HAUMMBIMHU SIBJISTFOTCSL:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBaLMS K 00Y4YEHUIO U LI€JIC€HAPABICHHOM [103HABATENbHOM e TEIbHOCTH;

YCTAaHOBKA HA OCMBICIIGHHE JIMYHOTO OMbITa, HAOMIOACHWNA 3a (U3UYECKUMHU
JKCIIEPUMEHTAMHY;

yCTaHOBKA Ha OCMBICIICHHE PE3yIbTaTOB HAOIIOEHUH 32 IPUPOAHBIMHA U TEXHOTEHHBIMH
SBJICHUSMH C MO3ULMH (PU3NYECKHX 3aKOHOB;

CIOCOOHOCTH OLIEHUBATH MPOUCXOIAIINE U3MEHEHHUS U UX MOCIEICTBHS; (OPMYINPOBATH
U OLICHUBATh PUCKU, POPMUPOBATH OIIBIT;

MOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAaKTUUYECKYIO JAEATEIbHOCTh (Ipu
COBMECTHOM BBIIIOJTHEHUH JIAOOPATOPHBIX NMPAKTUYECKUX padoT);

YMEHHE pa3Iuyvarh yaeOHbIC CUTYaIlUH, B KOTOPBIX yuamuiics ¢ 3[1P moxker neiictBoBath
CaMOCTOSITENIbHO, M CUTYalluH, IJIe CIEAYEeT BOCIOJb30BAThCS CIPaBOYHON HMHpOpMaiueid u
JPYTMMHU BCIIOMOTaTENIbHBIMU CPEACTBAMY;

CIOCOOHOCTh INPHHUMATh pELICHHE B JKU3HEHHOM CHUTyalluM Ha OCHOBE IlepeHoca
MOJYYCHHBIX B X0JI¢ 00y4YeHHUs (PU3NIECKUX 3HAHUH B aKTYyaJIbHYIO CUTYAIIHIO;

CIOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOM JKM3HM NpaBWia JUYHOW OE€30MacHOCTH Ha
OCHOBE ITOHUMaHUs (PU3MUYECKUX SBJICHUN M 3HAHUS 3aKOHOB (PU3UKH;

YMEHHUE KPUTHUYECKU OLIEHUBATh MOJIYYEHHYIO OT coOeceHMKa MH()OPMAIUIO, COOTHOCS
ee co 3HaHHEeM (PH3UYECKUX 3aKOHOB;

CIOCOOHOCTh NEpPEeAaTh CBOM COOOPAKEHMSI, YMO3AKIIIOUEHUS TaK, YTOOB! OBITh MOHSTHIM
JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh MOBEJICHHSI 00YYaOLIErocs ¢ TOUKH 3PEHUS OIMIACHOCTH WM O€3011aCHOCTH
JUTsL ce0s1 WK U1 OKPYKAIOIIHX;

YBa)KEHHUE K TPYAY U pe3ylbTaTaM TPYAOBOH A€ATEIbHOCTH;

yrayOseHue MpeCTaBICHUH O 1IeOCTHOM KapTHHE MHUpa Ha OCHOBE NMPUOOPETEHHBIX
HOBBIX €CTECTBEHHOHAYYHbIX 3HAHUM U IPAKTUUECKUX YMEHUM.

METAINIPE/METHBIE PE3YJIBTATBI

Osnadenue yHu6epcaIbHuIMU Y4eOHBIMU NOZHABAMENbHBIMU 0CUCHBUAMU:

BBISIBJISITH PUYHMHBI M CIEACTBUS MPOCTHIX (PU3UUECKUX SIBICHUN;

onpeaenaTh (U3MUSCKUE TOHSTHS, CO37aBaTh OOOOIICHMS, YCTAHABIWUBATHL AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUH IS KIacCHU(PUKAIIUH,
UCTIOJB3YS CIPABOYHYIO MH()DOPMAIIHIO U OIMPASCh HA aJITOPUTM YICOHBIX JICHCTBUN;

yCTaHABIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOHUTH JIOTUYECKOE PaCCYXACHUE,
YMO3aKIiOYeHne (MHAYKTHBHOE, JCIyKTHBHOE, IO AaHAJIOTHU) W JIelaTh BBIBOABI IIOJ
PYKOBOJICTBOM TI€Iarora;

WUCKAaTh WM OTOMpaTh WH(POPMAIMIO WJIH JAHHBIE W3 MCTOYHHKOB C Y4ETOM
MpeJIOKEHHON yueOHOM 3a71aui U 3aJJaHHBIX KPUTEPHEB.

CO3/1aBaTh, MPUMEHATh M NPEOOpPA30BHIBATh 3HAKW W CHMBOJIBI, MOJEIH M CXEMBI JIJIS
pelieHus yueOHbIX U TO3HABATENbHBIX 33/1aY;

C TIOMOIIIBIO ITeJJarora Wik CaMOCTOSTEIBHO MTPOBOIUTE OIIBIT, HECIIOKHBIN IKCIIEPHUMEHT
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH (PU3HUecKoro o0bEKTa WK SBICHHUS;

peoOpa3oBbIBaTh NHPOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);



yCTaHABIMBATh B3aUMOCBS3b (PU3NYECKUX SBJICHHUA U MPOLECCOB, MCIOIB3Ys AITOPUTM
y4eOHBIX ICUCTBHI.

Osnadenue yHugepcanibHolMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OCO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3a/la4eii KOMMYHHKAIIUU
JUTSL BBIPQXKEHUS CBOUX MBICIIEH U MOTPEOHOCTEH I IJIAHUPOBAHUS CBOEH JCSTEIbHOCTH;

OpraHM30BBIBATH y4yeOHOE B3aWMOJEWCTBUE B Tpymme (OmnpeaensTh OO0IIMe Ienu,
pacipenensiTb poJid, JOrOBapUBATLCA IPYT C IPYTOM U T. 1.).

L[EJICHANIPABICHHO HCIOJIb30BaTh HH(OPMAIMOHHO-KOMMYHUKATHUBHBIE TEXHOJIOTHH,
HEOOXOUMBIC JJIs PEIICHUS yYCOHBIX U MPAKTUICCKUX (PU3MUYECKUX 3a/1a4;

OpPraHHU30BBIBATh Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMH B MPOIIECCE 3aHATUN (PU3HKOU.

Osnadenue ynugepcaibHbIMu y4eOHbIMU Pe2YTAMUBHBIMU OCUCMBUAMU:

MMOHUMATH I[IeTTU €CTECTBEHHOHAYYHOTO OOYYCHHMsI, CTABUTh U (POPMYIHPOBATH JJIsi ce0s
HOBBIE 33/]1a4d B yueOe U MM03HABATEIbHOM JEATeIbHOCTH;

oOHapyxuBaTh W (OPMYIHUPOBATh Y4eOHYIO MpoOIeMy, ONPEAesATh Lenb y4eOHOUN
NeSITEIIbHOCTH;

CaMOCTOSATENIbHO HJIM C TIOMONIBIO YUYUTENsS IUIAHUPOBATh MYTH JOCTHIKEHHUS el B
bu3nYeCKUX SKCIEPUMEHTaX, B TOM 4YHCIE allbTepHATUBHBIEC, OCO3HAHHO BbIOMpaTh Haubolee
s¢dekTHBHBIE CIIOCOOBI pEIICHUS YIeOHBIX U MIO3HABATEIHHBIX 3a/1a4;

COOTHOCUTh CBOM THPAaKTHYECKHWE JIEUCTBUSA C IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBIISATh KOHTPOJIb CBOCH JIESITEIbHOCTH B MPOIECCE JOCTUKEHUS pe3ysIbTaTa, ONPEaesITh
CrocoObl IEeUCTBUN B paMKaX NpPEIIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATH CBOU
JICUCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueH;

MPAaBWIBHOCTh BBIMOJIHEHUSI JKCIEPUMEHTANIbHON yueOHOW 3ajayd, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEeIICHNUS;

BJIaJICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOIICHKH, IPUHATHUS PELICHUI U OCYIIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B yueOHOM M MO3HABATEILHOM IEITEIbHOCTH;

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallU U MpeJyiaraTh IJaH €€ U3MEHEHNUS,

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH MPU PEHICHUH y4eOHOM 3a1a4u;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

INPEJMETHBIE PE3YJIbTATHI

TpeGoBanuss K TIpeAMETHHIM Ppe3yJbTaTaM OCBOEHHS Y4eOHOro TmpeaAMeTa
«Du3nkay», pacnpeaeeHHbIe 110 roamM 00y4eHust

PesynbTatel mo ronam ¢GopMyIHpYIOTCS TI0 TPUHIUITY T00aBICHHUS HOBBIX PE3yIbTAaTOB
OT roja K rofay (pe3yiapTaTbl OUYEPEJHOro rojia MO YMOJYAHHUIO BKIIOYAIOT PE3yJIbTaThl
IPEbIIYILNX JIET).

7 KJIACC
[IpenMeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaxarh cHOPMHUPOBAHHOCTH Y
o0yyaromuxcst yMeHui:

— OpHUEHTHPOBATHCS B MOHATHIX W OMEPUPOBATH UMU Ha 0a30BOM ypoBHE: (pusmveckue u
XUMHUYECKHE SBJICHHs; HAONIOJIEHUE, OHKCIEPUMEHT, MOJENb, THUIOTe3a; €IUHUILIBI
(GU3NUeCKUX BEIMYMH; aTOM, MOJIEKYyJla, arperaTHble COCTOSHHUSI BemecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe); MEeXaHHYecKoe JBIM)KEeHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAeKTOpHs, PaBHOACUCTBYIOMAs cui, aedopmarus (ympyras,
IUTACTHYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCYJIbl, C OMOPON Ha JTUIAKTUYECKUN
MaTepuan

— paznmuuath sBieHus (auddy3us; TEIIoBoe NBMKEHHE YacTHIl BEUIECTBA; PAaBHOMEPHOE
JIBIDKEHUE; HEPaBHOMEPHOE [BHWKEHME; HHEPLHMS; B3aUMOJICHCTBHE Tel; pagHosecue
MEEPOLIX mell ¢ 3aKPeniéHHOU 0Cbl0 8paujeHus; Tiepenava TaBJIeHus TBEPIABIMH TEIIaMH,
KUAKOCTAMH U Ta3amMH; arMochepHOe JaBlieHWe; IUIaBaHWE TeN; MPEeBPALICHUS



MEXAHUYECKOM 3HEPIUH) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX ~ JaHHOE (U3NYECKOEe SBJICHHME, IOCIEe  IPEIBAPUTEIBHOTO
00CyXICHUS C TIeAaroroMm;

pacrio3HaBaTh IPOSIBICHUE U3YyYEHHbIX (U3NYECKUX SBICHUH B OKPY)KaIOLIEM MHpE, B
TOM 4YHcie (U3MUECKUE SIBICHHS B IMPHUPOJE: NPUMEPHl IBMKECHUS C Pa3IUYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHMBOW IPHUPOJE; NCHUCTBHUE CHIIBI TPEHUA B INPUPOAEC U
TEXHUKE; BIHMSHHE aTMOC(HEPHOTO [aBICHUS Ha >KUBOW OpPraHM3M; IUIaBaHUE pbIO;
pblYary B TeJle 4elOBeKa; IPU 3TOM IE€PEBOAMTH NMPAKTHUYECKYIO 3alady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (DU3MUYECKUX SBICHUH C MOMOIIBIO
Iearora;

OIMCHIBATh M3YYCHHBIE CBOWCTBA TNl M (PU3UYECKHE SBICHUS, UCHOJB3Yys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEIHSA
CKOpOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC T€Ja, CUJa TPEHUs, JaBjieHue (TBEPIOro
TeJa, )KUJKOCTH, Ta3a), BRITAIKUBAIONIAS CHJIa, MEXaHW4YecKast paboTa, MOIIHOCTb, TJICHO
CHJIbI, MOMEHT CHJIbI, KOO(Q(QHUIMEHT MOJE3HOrO IEHCTBUS MEXaHU3MOB, KUHETUYECKas U
NOTEHIMATIbHAS SHEPIUs) C OMOPOI HAa CXeMy; MPHU OMHUCAHUH PACKpPHIBATh (U3NUECKUN
CMBICJI MCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUs M €IUHUIBI (PU3NYECKUX BEIMYUH,
Haxooums  opmynsl, ceA3bIGAOWUE OAHHYIO QUUYECKYIO GeIUYUHY C OpyeuMu
BeUYUHAMY, CMPOUMb 2PADUKU USVUEHHBIX 3ABUCUMOCTEN QUIUYECKUX BEeNUYUH C
OIIOPOM Ha IUJAKTUYECKUN MaTepHall,

XapakTepu3oBaTh CBOMCTBA Tel, (U3NUECKUE SIBICHUS U MPOLIECCHl, UCIIONb3Ysl IIPaBUiIa
CIIOXKEHHs CHII (BIIOJIb OAHOU MpsIMOM), 3axown Iyka, 3axon I[lackans, 3axon Apxumeoa,
npasuilo pagrnosecusi pvluaza (010Ka), «3010moe Npasuilo» MexXanuku, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEepruu; HpHU 3TOM JaBaThb CIOBECHYIO (DOpPMYIUMpPOBKY 3aKOHa U
3anuUcbl8ams €20 MamemMamuyeckoe 6blpadceHue nood pyKooOCMEOM neodazo2d ¢
obcyacoeHuem niana pabomol;

OOBSICHATH (PU3MUYECKHE SBICHHSI, POLIECCHI M CBOWCTBA TEJl, B TOM YHCJIE B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: MpU MOMOIIY IEeAarora BbISBISTH
IPUYMHHO-CJIECTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JIOTMYECKHUX WIAroB C
oropoit Ha 1—2 M3y4YEeHHBIX CBOWCTBA (M3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiath THUIOBBIE pacu€THble 3agaud B lJEHCTBME C ONOpPOM Ha aIrOpUTM,
IpeIBApUTENBLHO pa300paHHBI COBMECTHO C M1E€1arOroM, UCIOJIb3Ysl 3aKOHBI U (POPMYJIbI,
CBsI3bIBarOIME (PU3NYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3allHChIBaTh
KpaTKO€ YCJIOBHE, MOJCTABIATh (U3NYECKUE BEIUYUHBI B (OPMYJbl U IPOBOIUTH
pacy€Tbl, HAXOAUTH CIPABOYHBIE TaHHBIE, HEOOXOMMBbIE [T PEeIleHHs 3a/1a4, OLIEHUBATh
PEaTUCTUYHOCTD MOTYYEHHON (PU3HMUECKON BEIIMUUHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIINUTh MPH MOMOIIU (PU3NIECKUX METOJIOB
1oCJIe MPEeIBAPUTEILHOTO 00CYKACHHUS C MeJaroroM; Mpy MOMOILM elarora B OMUCaHuU
HCCIIEIOBaHMS BBIJCNIATH IPOBEPSEMOE MPEANONIOKEeHHe (THIOTe3y), C ONOpod Ha
JUAAKTUYECKUA MaTepual pa3iuyaTbh M HHTEPIPETHPOBATh IOJIYYEHHBIM pPE3yJbTarT,
HAXOJUTh MOCJIE 00CYX/IEHUS C MEeJaroroM OLIMOKU B XOJI€ OIbITA, J€NaTh BBIBOJBI IO
€ro pe3yibTaTaM;

YMETh HAXOJUTh C MCIOJB30BaHUEM IU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMbBITHI 110
HaOMO/IeHNI0 (U3MYECKUX SIBIEHUN WM (DU3MYECKUX CBOMCTB Ted: (OpMYJIHpOBATH
poBEpsieMbIe MPEOJI0KEHHsI, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYL0BaHUS
C ONopoil Ha cXeMy, 3alMChbiBaTh XOJ OMbITa W (OPMYJIHUPOBATH BBIBOJBI 0]
PYKOBOJCTBOM IIEAATOra;

BBIMOJHATh NPSIMblE U3MEPEHHS] PACCTOSIHUS, BPEMEHH, MAacchl Teia, 00bEMa, CUJIbl U
TEMIEPATYpPbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IM(POBBIX MpUOOPOB € OMOpPON Ha
QITOPUTM; 3alMChIBaTh IIOKAa3aHUS TNPUOOPOB C y4y€TOM 3aJaHHON aOCONIOTHOM
MOTPELTHOCTH U3MEPEHUI;



IPOBOJIUTH COBMECTHO C TEJAaroromM HMCCIEJI0BaHHE 3aBUCUMOCTH OJHOW (PH3HMUECKOM
BEJIMYMHBI OT JPYroil C MCIOJIb30BAaHHEM MPSAMBIX H3MEPEHUHl (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYLIETOCS TeJla OT BPEMEHM [BHKCHUS TEJIA; CUIbL MPEHUs. CKOJIbIHCEHUS
om eeca mena, Kavecmea o00OpaOOMKU NOGepXHOCMeEU menl U He3A8UCUMOCTU CUbL
mpeHus. Om NAoWaou CONPUKOCHOBEHUS. MeJl; CUNbL YPY2OCIU OM YOJIUHEHUS. NPYIHCUHBL,
BLIMANKUBAIOWEU CUIbL OM 00BLEMA NOSPYICEHHOU uacmu mena u Om NIOMHOCMU
JAHCUOKOCU, €€ He3a8UCUMOCIU Om NJIOMHOCMU Mmend, Om 21yOuHbl, HA KOMOPYIO
nO2PYIHCEHO MENO; YCIO8Ull NIABAHUS Mel, YCI08Ul PAGHOBECUs pbluaza U 010K08); TIOA
PYKOBOACTBOM II€Aarora y4yacTBOBAaTb B IUIAHMPOBAHUM Y4E€OHOTO HCCIEIOBaHUS,
coOMpaTh YCTAaHOBKY U BBIIOJHATh HW3MEPEHUs, Cledysd IpPEeJIOKEHHOMY IUIaHy,
(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3UYECKUX BEJIWYMH B BUJIC
IPEJI0KEHHBIX TaOJIMIL U TpadUKOB, 1€1aTh BBIBOABI [10 pe3yabTaTaM HCCIIeI0BaHUS;
COOTHOCHTb KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH U TBEPAOrO TeJla; CHJIAa TPEHUS CKOJBKEHUS;, JaBJICHHE BO31YyXa;
BBITAJIKMBAIOILAs CHJIA, IEHCTBYIONLIAs HA OTPYKEHHOE B KHUJIKOCTh TeNO0; KO3 duumueHt
MIOJIE3HOTO JEHCTBUS IPOCTBHIX MEXAHU3MOB), CIEAYys MPEAJIOKEHHON MHCTPYKLUU; IIPU
BBINOJIHEHUH U3MEPEHUil 0]l pyKOBOJACTBOM II€1arora coOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYHCIIATH 3HAYCHUE UCKOMOM BEIIMYHHBIL;

coOioaTh MpaBWila TEXHUKW 0O€30MacHOCTH MNpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM I10CIIE NIPEABAPUTEIBHOIO 00CYKICHHSI C TIeJaroroMm;

COIOCTABJISITh MPUHLMIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOIIAIOIIMECS COCYJIbl, OapOMETp, pblyar, MOABMXKHBIN U
HEMOABKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTh C ONOPOIl Ha IUJaKTUYECKUI MaTepuall;
XapaKTepU30BaTh NIPUHLIUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB
1ocjie IpeaBapUTEILHOr0 OOCYKIAEHUSI C MEJaroroM ¢ OMOPOW Ha MX ONUcaHus (B TOM
qyciie: NOAUIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, T'MIPABINYECKUN IIPECC, MAHOMETD,
BBICOTOMED, OPIITHEBOW HACOC, apEOMETP), HCIIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HE0OXOAMMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTh TPUMEpPHl / HAaXOAWTh HWHPOPMALKMIO O TpUMepax MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHWHW B TOBCEJHEBHOW JKM3HM Il oOecredeHus
0e30macHOCTH Tpu  oOpalleHMH C HpubopaMM M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 370POBbs U COOJIIO/IEHNS] HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKpYKaroIlen
cpene;

OCYIIECTBIISITh C MOMOIIBIO TIe1arora 0TOOp UCTOYHUKOB MH(pOpMaluu B ceTu MHTepHET
B COOTBETCTBUU C 33a/JIaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHWM U
nyTéM CpaBHEHMs Pa3UYHBIX MCTOYHHMKOB BBIIEIATH MH(OpMAIMIO, KOTOpas sBISETCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOIL;

UCIOJIb30BaTh MpPH BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPaTypy
($u3nYecKoro cofepx aHus, CipaBOUYHbIE MaTepHUalbl, pecypchl cetu VHTepHeT; BIaieTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHus HHGPOpMALMM M3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh M0/ PYKOBOJCTBOM TIeJarora c oOCYXJAECHHEM IUIaHa palboThl KpaTKue
NUCbMEHHBIE M YCTHBIE COOOIEHMS Ha OCHOBE 2—3 HCTOYHHUKOB HH(OpMaIUK
bu3znyecKkoro cojep:kaHus, B TOM 4HcIe NyOIMYHO JAenaTh KpaTKue COOOIIeHus
0 pe3yjibTaTaXx TPOEKTOB WM Yy4YeOHBIX HCCIEIOBAaHUH; IpPU 3TOM TIPaMOTHO
UCIIONIb30BAaTh HW3YUEHHBIM MMOHATHHHBIA amnmapaT Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYILICHUE IIPE3CHTALUEM;

IPU BBITIOJHEHUHM Y4eOHBIX MPOEKTOB M HCCIENIOBAaHUM IO PYKOBOJACTBOM IeJarora
pacnipenieniiTh 00S3aHHOCTH B TPYIIEe B COOTBETCTBUU C IOCTaBJICHHBIMH 33JadyaMu,
CJICZIUTH 32 BBINOJIHEHHEM IJIaHa AEUCTBUI, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA/ B
JIEATEIBbHOCTh TPYIIIBI; BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aWMOJCHCTBHE, YUYUTHIBAs
MHEHHE OKPYKAIOIIUX.



8 KUIACC

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPa)xaTh CPOPMUPOBAHHOCTH Y

o0y4aromuxcsi yMeHHi:

OpPUEHTHPOBATHCSI B TMOHATUSX M ONEpUPOBaTH MMU Ha 0a30BOM ypOBHE: Macca W
pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKEHHE aTOMOB U MOJIEKYJ, arperaTHble COCTOSHHS
BEIIIECTBA, KPUCTAIIMYECKUE U aMop(HbIE Tesa, HACHIIEHHBI U HEHACHIIEHHBIN map,
BJIQXKHOCTh BO3/yXa; TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTaTelNb;
AJIEMEHTApHbI  DJIEKTPUYECKUM  3apsil, AJIEKTPUYECKOE II0JIe, NPOBOJAHUKH U
JURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TI0JIE;

pasnuyarh SBJICHHUS TOCIE MPEABAPUTEIBHOIO OOCYKICHHS C MeNaroromM (TerIoBoe
pacupeHue/cxarue, — TEIUIONepenaya,  TEIJIOBOE  paBHOBECHE,  CMavHMBaHUE,
KallWUISIPHBIE ~ SBJICHUS, UCHAapeHue, KOHACHCAIUs, IUIaBIIEHUE, KpHUCTaUIU3alus
(oTBepreBaHME),  KMIIEHHWE,  Terulonepenadya  (TEIJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4eHHE); IIEKTpU3alusl TeJl, B3aUMOJICHCTBHE 3apsiioB, JNCHCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMblKaHHME, B3aMMOJEHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO IOJIS
Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIHKSA) MO OMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3UUECKOE SBJICHNUE;
pacrmo3HaBaTh C IOMOIIBIO T€Jarora MPOSIBICHUE H3YYCHHBIX (DU3MUECKUX SBIICHUUN
B OKpY)KalollleM MUpE, B TOM uucie (pu3nveckue SBJICHHS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHUE M KalWULSIPHbIE SIBJIEHUS B MPUPOAE, KPUCTAJUIBI B MPHUPOAE, U3IyUEHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHes,
CHera; JSJICKTPUYECKHE SIBJICHUS B aTMocdepe, SJICKTPUYECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE noJjie 3eMid, Jpei¢ MoJ0COB, pojib MAarHUTHOIO MOJIS JUI JKU3HU Ha 3eMiie,
NOJIIPHOE CUSIHUE; IPU 3TOM NEPEBOJAUTH NMPAKTUUYECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHUII;

ONMCHIBATh 107 PYKOBOACTBOM Ilefiarora ¢ OOCYKIEHHEM IUIaHa paOOThl M3yueHHbBIE
CBOICTBa TeNl U PU3NYECKHUE SABICHUS, UCIOIb3Ys (PU3NUECKUE BEIUUYHUHBI (TEMIlepaTypa,
BHYTPEHHSISI DHEPrus, KOJIWYECTBO TEIJIOTHI, YJeNbHas TEIIOEMKOCTh BEILECTBa,
yJlleNbHas TEIJIoTa IJIaBJICHUS, YeIbHAS TEIUIOTa MapooOpa3oBaHusl, yaeIbHAs TEIUIoTa
CrOpaHusl TOIUIMBA, KOI((UIMEHT TMOJIE3HOT0 JAEUCTBUS  TEIUIOBOM  MAIMHBI,
OTHOCHUTEJIbHAs BJIAKHOCTh BO3/lyXa, MIEKTPUUYECKUH 3apsi, CHJIa TOKA, JIEKTPUUYECKOE
HarnpspKeHUe, CONPOTHUBIICHUE NTPOBOIHUKA, YEIbHOE CONPOTUBIIEHUE BEIEeCTBa, padoTa
Y MOIIHOCTh 3JIEKTPUYECKOTO TOKA); IIPH ONMMCAHUU MPABUIBHO TPAKTOBATh C MOMOILBIO
nenarora (U3MYECKMH CMBICI HCIOJNb3YEeMbIX BEJIMYMH, O0003HAUYEHUS M EAMHUIIBI
¢u3NYeCKUX BEIWYMH, HAXOAUTHh (HOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYIMMH BEJIHMYMHAMM, CTPOMTHh TpadUKU H3Y4YEHHBIX 3aBUCHUMOCTEN
(UBUYECKUX BEIUYHH,

OTpeNeNATh IOocJe MPeBAPUTENIBHOTO OOCYKIEHHS C IIelaroroM CBOMCTBa Tell,
¢u3nueckne SBIEHUS M IPOLECCHI, UCHOJIb3Ysl OCHOBHBIE MOJOXKEHUS MOJEKYJSpPHO-
KMHETUYECKOW TEOpUU CTPOEHMSI BEIEeCTBA, NPUHLUI CYNEpHOo3UIUU Toyiel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3aKkoH OMa i yyacTka LeTH, 3aKoH
Jcoyna—/lenya, 3aKOH COXpaHEHUS OHHEPrHM; TIpPU 3TOM HAXOAUTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe BBIPAKEHUE C OMOpoi Ha LU(pPOBbIE
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCHTbH TOJ| KOHTpOJIEM Tenarora (pu3nveckue MpoIecchl U CBOMCTBA Tel, B TOM
quclie U B KOHTEKCTE CUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IPU MOMOIIU
nelarora BBISBIISITh TPUYHHHO-CJICICTBEHHBIE CBSI3M, CTPOHUTH OOBSCHeHHWE M3 1-2
JOTMYECKUX INAaroB C OMOpoi Ha 1-2 M3y4eHHBIX CBOICTBa (PU3UYECKUX SIBICHUH,
bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

peliaTe TUIIOBBIE pPACUETHBIE 3a7aud B |—2 JEHCTBUS € ONOPOM Ha anrOpuUTM,
IpeBapUTENLHO Pa300paHHBIN COBMECTHO C TEIaroroM, UCIOIb3Yysl 3aKOHBI U (POPMYIIBI,



CBsI3bIBaOIME (PU3NYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3allUChIBATh
KpaTKoe YCJIOBUE, BBISBIIATh HEJOCTATOK JAHHBIX MAJS PpEIIeHUs 3a/Jadyd, BbIOMpaTh
3aKOHBI U (POPMYIIbI, HEOOXOUMBIE JJIsl €€ pPelIeHHs, TPOBOAUTh PACUETHI M CPAaBHUBATD
HOJIy4EHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

UMETh MPEJCTABICHHUE O MPOOJIeMax, KOTOPhIE MOYKHO PELIUTh MPU OMOIIHU (PHU3UIECKUX
METO/IOB IIOCJE IPEIBAPUTEIBHOTO OOCYXIEHHs C IIelaroroM; MCIOJIb3ysl OIMCaHME
UCCIICIOBAaHMS, BBIJCIATH IMPOBEPSIEMOE NPEANOJIOKEHHE, OLEHUBATh MPABUIBHOCTD
HOpsi/IKa IPOBEACHUS HCCIEI0BAHNUS, JIeNIaTh BBIBO/IBI,

YMETh HaXOJUTh C MCIOJIb30BAHUEM IIM(PPOBBIX 00Pa30BATENBHBIX PECYPCOB OMBITHI IO
HaOMIOACHNIO (PU3MUECKUX SIBICHUH WIM (PU3MYECKHX CBOMCTB TeNl (KamWUIsIpHBIC
SBJICHUS, 3aBMCHMOCTb JaBJIEHUS BO3AyXa OT €ro o0b&éMma, TeMIeparypbl; CKOPOCTH
nporecca OCTBIBaHUSI/HATr PEeBAHUS npu U3TYy4eHUHU oT 1BETa
U3JIy4arolei/moraouaoneil HoBepXHOCTH; CKOPOCTh UCIIAPEHMSI BOABI OT TEMIIEPATyphbl
KHUIKOCTH U IUIOIAAM ©€ TIOBEPXHOCTH; ODIEKTpU3alUs Tel M B3aHMMOJCHCTBHE
JIEKTPUUECKUX 3aps]0B; B3aUMOJCHCTBHE IOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allMsl
MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOTO TIOJIS HA MPOBOJIHUK
C TOKOM, CBOWCTBA 3JIEKTPOMArHUTAa, CBOMCTBA 3JIEKTPOJBUIATEII MOCTOSHHOIO TOKA):
dopMynHupoBaTh  TpOBEpsSEMbIE  TPEANOJIOKEHHUS,  coOMparh  yCTAaHOBKY W3
IPEUIOKEHHOI0 00OpYZOBaHMs C ONOpPOM Ha CXEeMy; ONHUCHIBAThb XOJ| OINbITa U
(GopMyTHpOBaTH BHIBOJBI IO/I PYKOBOJCTBOM II€arora;

UMETH IIPEJICTABICHHSI O U3MEPEHUH TeMIIepaTypbl, OTHOCUTEIbHOMN BIaXXHOCTU BO3/yXa,
CHJIBI TOKa, HANPSIKEHHUsS C MCIOJIb30BAaHHUEM aHAJIOrOBBIX MPUOOPOB U JAaTUMKOB
($U3NUECKUX BEJWYHMH; NMPH MOMOIIM IE€Jarora CpaBHUBATH PE3yJIbTaThl M3MEPEHUH C
y4€TOM 3a1aHHOM aOCOJIFOTHON MOTPENIHOCTH;

IPOBOANUTH COBMECTHO C IIEJAaroroM HCCIEJOBAaHHE 3aBHCUMOCTH OAHOW (pu3ndeckoi
BEJIMYMHBI OT JIDYTOM C MCIIOJIb30BAaHMEM TPSMBIX HW3MEpEeHUil  (3aBUCHMOCTH
COIIPOTHBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM IONEPEYHOro CEe4YeHus Hu
YIIEIBHOTO CONPOTHBICHHUS BEIIECTBA MPOBOJHUKA; CHJIBI TOKa, HIYIIETO Yepes3
IPOBOJHHUK, OT HANpPsIKEHWs Ha INPOBOJHUKE; HCCICAOBAaHME IOCIEIOBATEIbHOTO U
HapauIebHOTO COEAMHEHWH NPOBOAHHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpATh
YCTAaHOBKY W  BBINOJHATH M3MEPEHHs IO PYKOBOJCTBOM IeAarora, cienys
NPEUIOKEHHOMY TIJIaHy, (PUKCHPOBATH PE3yJbTAThI IOJYYEHHON 3aBUCUMOCTH B BHUJIE
TabauI ¥ rpadUKOB, AeTaTh BHIBOJIBI 10 pPe3yJIbTaTaM MCCIIEOBAHUS MOCIe 00CYXIACHHS
C MIe/IaroroM;

COOTHOCHTb KOCBEHHBIE H3MEpeHUs (PU3MUECKHX BENWYMH (yHAelbHas TEMI0EMKOCTh
BEIIIECTBA, COMPOTUBICHHUE MPOBOJIHUKA, pabOTa M MOIIHOCTb 3JIEKTPHUECKOTO TOKA): C
MOMOIIBIO  Teflarora IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIIe/1ysl IPeIJIOKEHHON HHCTPYKIIUHU, U BBIYUCIIATH 3HAUCHHE BETUYMHBI;
coOnrofarh NpaBWJa TEXHUKHM Oe30macHOCTH Impu  pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM HOCIIE TIPEIBAPUTEIBHOTO OOCYKICHHUS C MEeIaroromM;

COIIOCTABJIATh C IOMOIIBIO MeJarora NPUHIMINBI JAEHCTBUS HM3YYEHHBIX HpUOOpOB
U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMHMCAaHUsA (B TOM YHCIE: CHCTEMa OTOIJICHUs
JIOMOB, THTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK ICKTPUICCKOM
DHEPIUHU, JJIEKTPOOCBETUTENIbHBIE TNPHOOPHI, HArpeBaTeNlbHBIE  BJIEKTPONPUOOPHI
(mpuMepBl), DIEKTPUYECKHE TIPEAOXPAHUTENN; OSJICKTPOMATHHUT, JJIEKTPOIBUTATENh
MOCTOSIHHOTO TOKA), MCHOJb3ysd METOAWYECKHE MaTepHuajbl O CBOMCTBAX (PU3MUECKUX
ABJIEHUHN 1 HEOOXO0IUMbIe (PU3UUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh II0CJI€ MPEIBAPUTEIBHOTO OOCYXJIEHHs C TeJaroroM mpocThble
TEXHUYECKHE YCTPOHCTBA W HW3MEPUTENIbHBIE MPUOOPHI MO CXeMaM U CXEMaTUYHBIM
pUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP, THUTPOMETp, JBHUTATElb
BHYTPEHHEI'0 CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBl AJIEKTPHUECKUX



Leneil ¢ IMOoC/IeOBAaTEeIbHbIM U NAapauIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, COOTHOCA
YCIIOBHbIE 0003HAUEHUS 2JIEMEHTOB NIEKTPUUECKUX LETIEH;

OPUBOANUTH  MPHUMEPH/HAXOMUTh  HMHPOPMALKIO O  MpPUMEpax  MPAKTHYECKOTO
UCMOJb30BaHUS (U3NYECKUX 3HAHUH B IIOBCEAHEBHOM JKM3HU M oOecredeHus
0e30MacHOCTH Tpu  OOpamieHuH C [pudopaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpPaHEHMs 310POBbs U COOJIIOACHUS HOPM 3KOJIOIMUYECKOTrO MTOBEICHHS B OKpY KaroIlen
cpene;

OCYILECTBIIATh C MOMOUIbIO I€Aarora MOUCK MHGOpManuu (PU3NYECKOrO COAEpKaHMs
B ceTu VIHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAHUM U IyTEM CpaBHEHUS JONOJHUTEIbHbBIX
UCTOYHUKOB BBIACTATh WH(OPMAIHMIO, KOTOPasi SIBJISAETCS MPOTUBOPEUYNBON MIIM MOXKET
OBbITh HEZJOCTOBEPHOI;

UCTIOJIB30BaTh MPH BBIMOJHEHUHM YYEOHBIX 3aJaHUN OTOOpPAaHHYIO MENaroroM Hay4JHoO-
HOMYJSIPHYIO JIUTEPATYPY (PU3HUECKOTO CoepKaHus, CIIPAaBOYHBIC MaTepPHaJIbl, PECypCHI
cetu HHrepHer; BiaaeTh NpuéMaMu KOHCHEKTHUPOBAHMSA TEKCTa, IpeoOpa3oBaHus
uHpOpMaLlMM M3 OJHOW 3HAKOBOW CHCTEMBI B JPYryl0 C OMNOPOH Ha alIroOpuT™M M
YTOUHSIOLINE BOIPOCHI [1€arora;

CO3/1aBaTh MO/ PYKOBOJICTBOM I€/arora ¢ oOCyJA€HHEM IUIaHa pabOThl MUCEMEHHBIE U
KpaTKhe YCTHBIE COOOIIeHUs, 0000mas WH(POPMALNIO W3 HECKOJIBKHX HCTOYHHKOB
(Gu3nu4ecKoro cojep)kaHus, B TOM YHUCIE NYOJWYHO TMPEACTaBIATh PE3yJbTaThl
IIPOEKTHOM WJIM MCCIIE0BAaTENbCKON ESITEIbHOCTH; MPU 3TOM I'PaMOTHO MCHOJIb30BaTh
U3y4eHHbI TMOHATUHHBIA anmapar Kypca (DU3HMKH, COIpPOBOXKIATh BBICTYIJICHUE
MPE3EHTALUEH;

IpU BBINOJIHEHUHM Y4YEOHBIX MPOEKTOB M HCCIIEAOBAaHUM (PU3MUECKMX MPOLIECCOB IMOJ
PYKOBOJICTBOM II€[arora pacupeneisaTh OOsf3aHHOCTU B TpYIIEe B COOTBETCTBHM C
NIOCTAaBJIEHHBIMUA  3a/ladyaMH, CIEAUTb 32 BBIIOJHEHHWEM IUIaHA JEUCTBUH WU
KOPPEKTHPOBATh €ro, aJEeKBaTHO OLCHMBATh COOCTBEHHBIH BKJIAaJ B JAEATEIbHOCTb
IPYNIbl; BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJEWUCTBUE, NPOSBISAS T'OTOBHOCTh
paspemiatb KOH()IUKTHI.

9 KUIACC

[IpenMeTHbIe pe3yapTaThl Ha 0A30BOM YpOBHE JIOJKHBI OTpaxarbh chOPMHUPOBAHHOCTD Y

00yyYaromuxcst yMeHU:

OpUEHTUPOBAThCS B MOHATUSX M ONEpUpPOBaTh MMM Ha 0a30BOM YypOBHE: CHUCTEMA
OTCu€Ta, MaTepHAIbHAsI TOYKA, TPACKTOPUS, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBWDKEHUs, nedopmauus (ynpyras, njaacTudeckas), TPEHUE, YEeHMpOoCmpeMumenbHoe
YCKOpeHue, HEBECOMOCTb U TEPErpy3KH; LIEHTP TSKECTH; aOCOIIOTHO TBEPIAOE TEIIO,
LEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE; MEXaHMYecKHe KojeOaHHs M BOJHBI, 3BYK,
uH(Pa3ByK U YIbTPa3BYK; JEKTPOMArHUTHBIE BOJIHBI, IIIKajIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CHEKMPbl UCHYCKAHUA U No2loujenus; anbda-,
Oera- 1 raMMa-u31y4eHHs], U30TOIbI, siA€pHasi SHEPreTUKa;

COOTHOCHTb SIBJICHUS MOCJIE MTPEIBAPUTENILHOTO 00CYKACHNUS C IeJarorom (paBHOMEpHOe
U HEPaBHOMEPHOE MPSAMOJIMHEMHOE [BHKEHHE, DPABHOYCKOPEHHOE MPSIMOJIUHEHHOE
JBUXKEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE [JBUKEHHE [0 OKPYKHOCTH,
B3aMMO/IEIICTBHE Tell, peaKTUBHOE JBIKEHHE, KoJlebaTenbHOe IBUKEHUE (3aTyXalolye u
BbIHYX/ICHHbIE KoOJIeOaHUs), PE30HAHC, BOJIHOBOE [IBJKEHUE, OTpa)XeHHE 3BYKa,
IPSMOJIMHEMHOE PAacIpOCTpaHEHUE, OTpPaKCHUE U IPEJIOMIICHHE CBETa, IIOJIHOE
BHYTPEHHEE OTPaXXCHHE CBETA, DPA3JIOKEHHE OEJIoro cBeTa B CHEKTP U CIIOKEHHE
CHEKTpPAJbHBIX  IIBETOB, JUCIEPCHsl  CBETa, €CTECTBEHHAas  paJMOaKTUBHOCTbD,
BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa HU3Iy4yeHUs) MO OMNHCAHMIO HMX XapaKTepPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh C IOMOIIBIO Te/arora MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBICHUI
B OKpy)XarolleM MHupe (B TOM uucie (U3NYECKue SBJICHUS B MPHUPOJE: NPUIHUBBI U



OTJIUBBI, JBWKEHUE IUIaHeT COJHEYHOH CHUCTEMBI, PEAKTHUBHOE JBUKCHHE >KMBBIX
OpPraHU3MOB, BOCIPHATHE 3BYKOB XKMBOTHBIMH, 3€MIIETPACEHUE, CECMUYECKUE BOJIHBI,
I[yHaMH, 9XO0, I[BETa TEJ, ONTHYECKUE SBJICHUS B MPHPOJE, OMOIOTHYECKOE ACHUCTBUE
BUJMMOIO, YJIbTPa(UOIETOBOIO U  PEHTICHOBCKOIO M3JIy4€HHH; €CTEeCTBEHHBIN
pPanuOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, DPAaTUOAKTUBHOE H3JIy4YE€HHE MPHUPOTHBIX
MHUHEpAJIOB; NEHCTBHE PaJMOAKTHUBHBIX U3JIyYEHUH Ha OpPraHU3M 4YellOBEeKa), MPU 3TOM
0] PyKOBOJICTBOM II€/Iarora NepeBOIuTh MPAKTHYECKYIO 337auy B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3MUECKUX SBJICHUH;

OIKCHIBATh IO/ PYKOBOJACTBOM IIearora ¢ oOCYXJEHHEM IulaHa paboThl W3ydeHHbBIE
CBOWCTBA Tel U (PU3MYECKUE SBJICHUSA, MCIONIB3Ys (PU3MUECKUE BEIUYMHBI (CpeiHss U
MI'HOBEHHAsi CKOPOCTh Te€jia IIPU HEPAaBHOMEPHOM JBU)KEHUH, YCKOPEHHUE, [IEPEMEILECHUE,
IIyTh, YIJOBas CKOpPOCTb, CHJa TPEHUS, CWJIA YNPYTOCTH, CHUJA TSKECTH, YCKOPECHHE
CBOOOJHOTO MAaJICHUs, BEC TeJla, UMIYJIbC TeJa, UMITYJILC CHIIbI, MEXaHH4YecKas paboTa u
MOIIHOCTb, IIOTCHLIMAJIbHAS JHEPIUs Teja, IOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
NOTEHLMAJbHASL OJHEPrusl CXKATOW MPYKHUHBI, KHUHETUYECKass SHEprus, IOJHas
MEXaHU4eCKasi SHeprusi, NepuoJl U 4acToTa KojaeOaHHi, 1JI1MHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTeslb MPEIOMIICHUS Cpeibl); IPU OMUCAHUH C
IIOMOILIBIO  YYUTENs NPaBWIbHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIOJIb3YEMbIX
BEJIMYHMH, 0003HAUCHUS U €IMHUIBI (PU3MUYECKUX BEIMYHH, C OMOPOH HAa METOAMYECKHX
MaTtepuag HaxOIUTh (OPMYJIbL, CBS3BIBAIOIIME MAHHYIO (PHU3MUYECKYI0 BEIUYUHY C
JPYTUMH BEIMYMHAMHU, CTPOMTHh TpapUKU H3YyYEHHBIX 3aBUCHUMOCTEH (U3UUECKUX
BEJIMYUH;

XapakTepu3oBaTh IOCJIE MPEABAPUTEIBLHOIO OOCYKIEHHs C IelaroroM CBOiicTBa Ted,
(¢u3nyeckue SBJIECHUS W IPOLIECCHl, HCIOJIb3YsSd 3aKOH COXPAHEHUS DSHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHUS, NPUHLMII CYNEPHO3ULUM CUJI, HNPUHLMII OTHOCUTEIBHOCTH
['anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI HMITYJIbCA, 3aKOHbl OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apslOBOT0 U MAacCOBOT'O YHCEN NPU SIEPHBIX
peakuusax; IpU HSTOM HAXOAWTh CIOBECHYIO (OPMYJUPOBKY 3aKoHa M €ro
MaTeMaTHYeCKOE BbIpaXKEHUE C OMOPOil Ha IU(poBbIE 00pa30BaTEIbHbIE PECYPCHI;
COOTHOCHTD TOJI KOHTPOJIEM Tenarora (pu3n4eckue MpoIecChl U CBOWCTBA TEN, B TOM
YHCII€ U B KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIAThH NPU
IOMOIIIM TeAarora MNPUYUHHO-CIIECTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHWE U3 2—3
JIOTUYECKUX IIaroB € OMOpoWd Ha 2—3 H3y4YEHHBIX CBOMICTBA (U3NYECKUX SIBICHUH,
(GU3UUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath THUIOBBIE pacuéTHbIe 3aJauyu B |—2 JEHCTBUS € OMOpPOMl Ha aIropuTM,
IpEBApUTENbHO PAa300paHHbII COBMECTHO C, HCHOJb3Ysl 3aKOHbI M (OPMYIIbI,
CBsI3bIBaroOIMe (PU3NYECKHE BETMUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/1a4M 3aIIMCHIBATh
KpaTKO€ YCJIOBUE, BBISIBIISITh HEIOCTAIOIINE WM N30BITOYHbBIE IAHHBIE, BHIOMPATh 3aKOHBI
U GopMyIbl, HEOOXOIUMBbIE [T PEeIlIeHHs], TPOBOIUTh PACUEThI U OLIEHUBATh C TOMOILBIO
YUUTENS pEATUCTUYHOCTD OJTYYEHHOTO 3HaU€HUs! PU3NYECKON BETUUHHBI;

UMETb MPEJCTABICHHUE O MPOoOIeMax, KOTOPhIe MOYKHO PELIUTh MPU MOMOIIU (PU3UUIECKUX
METO/I0B; UCIOJIb3Yysl OMMCAHUE UCCIEOBAHUS, TIOCIIE NMPEIBAPUTEIBHOTO 00CYKACHUS C
NearoroM BBIJIEISTH MPOBEPSIEMOE MIPEI0JI0KEHHNE, OLIEHUBATh PAaBUILHOCTD MOPSIIKA
IIPOBEJCHUS  MCCIENOBaHUSA, J€JaTb BBIBOABI, HMHTEPIPETUPOBATH  PE3YJIbTATHI
HaOIIO€HUH U OIBITOB;

YMETh HaXOJIUTh C MCIIOJIb30BaHUEM IIU(PPOBBIX 00pa30BATENbHBIX PECYPCOB OMBITHI MO
HaOro1eHNI0 (PU3MYECKUX SBJICHUH MM (U3NYECKUX CBOWCTB TeNl (M3y4e€HHE BTOPOTO
3akoHa HplOTOHA, 3aKOHa COXpaHEHHs DSHEPruu; 3aBUCHUMOCTb Iepuoja KoseOaHuil
INPYXKUHHOI'O MasiTHUKAa OT MacChl Ipy3a M JKECTKOCTH NPYXUHBI U HE3ABUCUMOCTH OT
aMILTUTYIBI MaJIBIX KOJEOAHMI; MPSIMOIMHEHHOE PACTIPOCTPAHEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIEKTP; U3YUYEHUE CBOWCTB M300pakeHUs B TNIOCKOM 3epKajie M CBOWCTB
M300pakeHHs MpeMeTa B coOMparoIel JUH3€e; HaOMI0eHNEe CIUTONTHBIX M JIMHEWYaThIX



CHEKTPOB M3JIYYEHHUS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa
0o00py/sOBaHUsI C OMOpPOM Ha CXEeMy; ONUCHIBATH XOJl ONbITAa M €ro pe3yjibTarhl,
(dbopMyHpOBaThH BHIBOJIBI 10T PYKOBOACTBOM I1€arora;
MPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX M3MEpPEHUM, OIpenensis cpeaHee
3HaYCHHE W3MEPSIEMOW BEIUYUHBI (QDOKYCHOe paccmosHue codouparowel JauH3bl);
000CHOBBIBATH BEIOOP CIIOCO0A U3MEPEHUSI/M3MEPUTEIHLHOTO IPHOOpa;
IPOBOJUTH COBMECTHO C IEAArOroM HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEITHYNH
C MCIIOJIb30BAaHMEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIDKEHUMM 0Oe3 HayallbHOM CKOpOCTH; TIiepuoaa KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPa)KEHHs CBETa OT
yria THajeHus W yrjla TOpejoMJIeHHs OT yria MNafeHus): mocie OOCYXKIEHHUs Mo
PYKOBOJCTBOM  I€Aarora IUIAHUPOBATh  MCCIEAOBaHUE, CcOOMpaTh  YCTaHOBKY,
dbukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIUYMH B BHJIE
TabIHI U Tpa(UKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;
COOTHOCUTh KOCBEHHBbIE H3MepeHUs (U3MUECKUX BeIHYUH (CpedHsisi CKOPOCTb H
YCKOpEHHUE Teljla MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO MaJeHus,
KECTKOCTh TPYXUHBL, KO3()(PUIMEHT TpEeHUs CKONbXKEHHs, MexaHudyeckas pabora
U MOII[HOCTb, 4YacToTa M TNepuoja KojleOaHWil MaTeMaTH4ecKoro | MPYKUHHOTO
MasITHUKOB, ONTHYECKAsi CHJIa COOMPAIOIIEH JIMH3bI, PAJHOAKTUBHBIA ()OH): C TIOMOIIBIO
nejarora IUTAHUPOBATh HM3MEPEHHUS; COOMpaTh JKCHEPUMEHTANIbHYIO YCTaHOBKY U
BBIMOJIHATh W3MEPEHUSs, CIeAys NPEUIOKEHHOW WHCTPYKIMU; BBIYHCIATH 3HAYCHHE
BEJIMUMHBI U AaHATTU3UPOBATH MOJIYY€HHBIE PE3YNIbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHHU;
coOnrofaTh TNpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
000py0BaHNEM TOCIE MPEABAPUTEIHHOTO 00CYKICHUS C IEIarOroM;
COIIOCTABJISITh C TIOMOIIBIO TI€Aarora OCHOBHBIE MPHU3HAKH H3YYEHHBIX (H3UYECKUX
MOJIeNIeii: MaTepraabHasi TOUKa, a0CONIOTHO TBEPAOE TENO, TOUSUHBI MCTOYHHK CBETA,
Jy4, TOHKas JIMH3a, TUIaHeTapHas MOJENb aToMa, HYKJIOHHAsi MOJIeib aTOMHOTO spa C
OIIOPOM Ha METOJINYECKHUE MATEPUAIIBL;
XapakTepu3oBaTh IOCJIE MPEIBAPUTEIBHOTO OOCYXICHHUS C TeJaroroM HpUHIUIIBI
JIeMCTBUS N3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOM Ha UX onHcaHus (B
TOM YHCJIE: CIIUJIOMETP, JATYUKH TTOJIOKEHUS, PACCTOSIHASA U YCKOPEHUSs, paKkeTa, 9X0JIOoT,
OYKH, MepHucKol, (oToanmnapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETP,
kamepa Buibcona), ucnoinb3yst udpoBbie 00pa3oBaTeNIbHbIE PECYPCHI;
UCIIOJIb30BaTh O] PyKOBOJICTBOM I1€arora CXeMbl M CXeMaTUYHbIe PUCYHKU U3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENILHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
IpYA PEHICHWH Y4YeOHO-TIPAKTUYECKHX 3a/1a4; ONTHYECKHE CXEMbI JUIS TMOCTPOCHHS
n300pa’keHHi B IUIOCKOM 3€pKajie U cOOMparolel JuH3e;
NPUBOJNUTh  NPHUMEPHI/HAXOMUTh  WHPOPMALMIO O  TpPHUMEpax  MPaKTHYECKOTO
UCMOJIb30BaHUS (U3MYECKUX 3HAHUH B TOBCEAHEBHOM JKU3HU M oOOecredyeHus
0e30MacHOCTH MpH O0OpalleHHH C MpudopaMM U TEXHUYECKUMHU YCTpOHCTBaMH,
COXpaHEHHMs 3710POBbS U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBEIEHUS B OKpY KaloIIen
cpene;
OCYILIECTBIIAATh MOJI PYKOBOJACTBOM Ilefarora TMOUCK HH(popMaluu (PU3HUECKOTO
colepkaHus B ceTH VHTepHeT, caMOCTOSATENbHO (HOPMYIHpYsl MOUCKOBBIM 3ampoc,
HaXOJUTh TYTH OIPEICICHUS TOCTOBEPHOCTH TOJIY4YeHHOW HH(OpMaIu Ha OCHOBE
UMEIOIIMXCS 3HAaHUH U JTOTOJTHUTENBHBIX HCTOYHUKOB;

- WCTIOJB30BAaTh TIPH  BBINIOJHEHWH YYEOHBIX 3aJaHWid  OTOOPaHHYIO

MearoroM Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy (HU3WYECKOTO COJEp)KaHMs, CIPaBOYHbBIC

MaTepHualibl, PECypChl CCTHU I/IHTCpHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUS TCKCTA,



npeoOpa3zoBanusi WHOOpPMAIIMKU W3 OAHOW 3HAKOBOW CHCTEMBI B JIPYTyIO C OIOPOM Ha
QITOPUTM U YTOUHSIOLIME BOIPOCHI I€arora; co3aaBaTh M0/ pyKOBOJICTBOM II€Aarora ¢
oOCyx/1eHueM IUiaHa paOoThl THCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE
UHPOPMALIUM U3 HECKOJbKUX MCTOYHHMKOB (DU3MUECKOrO COJEepXKaHMs, IyOIUYHO
IIPEJICTABIIATh PE3YJIbTATHI IPOCKTHOW MIIM UCCIEN0BATEIbCKOMN AEATEIbHOCTH; IIPU TOM
IPaMOTHO MCIOJIb30BATh U3YUYEHHBIN MOHATHIHBIN anmapar u3y4aeMoro paszaeia (Gpusnku

U CONPOBOXJATh BBICTYIUICHHWE Tpe3eHTauuell ¢ yuyéToM OCOOEHHOCTEH ayauTOpHuu

CBEpPCTHHUKOB.
Paznen Tema KommaectBO | B romumcne | B Tom umcie
4acoB 71a00paTOPHBIX | KOHTPOJIBHBIX
pador pador
7 kJ1acc
1. Beenenue ®usnka v puznyueckue 4 1 -
METOIbI H3YUYCHHUS IIPUPOIBI
2. [lepBOHAYAJIbHBIE CBEJICHUS O 5 1 -
CTPOCHMHM BEIIIECTBA
3. BsauMoeiicTBue Tell 21 4 2
4. |/laBneHue TBEPABIX TEJ, KUAKOCTEH 1 20 1 2
razoB
5. PaboTa ¥ MOLITHOCTh. DHEPTHSI 14 1 0
6. |Peseps 4 0 1
HToro 68 8 5
8 ki1ace
1.  [TeruioBble siBIEHUS 12 1 1
2. |3MeHeHue arperaTHbIX COCTOSTHUI 11 1 1
BEIIECTBA
3. [DnexkTpuyeckue siBICHUS 27 5 1
5.  |DNeKTpOMarHuTHBIE SIBICHUS 7 1 0
6. |CBeToBbIC ABICHUS 7 0 0
7. |lloBTOpeHnue 3 0 1
8. [Peseps 1
Hrtoro 68 8 4
9 kJacc
1. [3aKOHBI B3aMMOJICHCTBHS M IBHIKCHHS 35 2 2
Te
2. |MexaHH4YecKHe KOJIeOAHUS U BOJHBI 15 1 1
3. [DmeKkTpoMarHuTHOE ToJe 25 2 1
4. |CtpoeHue aToMa M aTOMHOTO SIPa. 14 2 1
lcrionb30BaHUE SHEPTHH aTOMHBIX
a71ep
5. |Crpoenue u sBoOmIOIUS BeenenHoi 8 0 0
Peseps 5 0 0
HUToro 102 7 5




