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IosicHUTEeNLHAA 3AaNMHUCKA

AnanTupoBaHHas pa0ouyass mporpamMma mno ¢u3snke A 00y4YAaIOIIHMXCA C 3aJepPiKKOii
ncuxuveckoro passutusi (najgee — 3IIP) Ha ypoBHe OCHOBHOro oomero o0pasoBaHHs
MOAT0TOBJICHA HA OCHOBE:
-  @enepanbHOr0 TIOCYJApCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOIO OOILero
obpazoBanus (IIpuxaz Munnpocsemienusi Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoM toctuuiuu Poccuiickoit denepanuu 05.07.2021 r., per. Homep 64101) (nanee —
dI'oC 0O00);
- AanTupoBaHHONW OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMbl OCHOBHOT'O 00Iero oOpa3oBaHUs
o0ydJaronuxcs ¢ 3a7epxkkoit ncuxuueckoro pazsutus (pamee — AOOIT OOO 3I1P);
-Paboueli mporpaMMbl OCHOBHOTO 00IIero oOpazoBaHus 1o npeamery «Dusukay;- Konnenuu
npenojiaBaHus yueOHoro npeaMera «@Pusmnka» B 00pa3oBaTeNIbHBIX OpraHusanusx Poccuiickoit
denepanun, peaau3yoLUMX OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl;
- [IpumepHOI IporpaMMbl BOCIIUTAHUS, C YYETOM PACIPENEICHHBIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS AJaNTHUPOBAaHHOW OCHOBHOM 00pa3oBaTENbHOM
IpOorpaMMbl OCHOBHOTO o0OIIero o0pa3oBaHUs OOYYAIOUIMXCS C 3aJepKKOH ICUXUYECKOTO
pa3BUTHSL.

OO0masi xapakTepucTHKA y4eOHOro npeamera «Dusuka
VYueOnbiii npeamer «®Du3NKa» SBISIETCS CHCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX
IpPEIMETOB, MOCKOIbKY (U3MYECKHE 3aKOHBl MUPO3JAHHs SBISIOTCS OCHOBOW COJEepiKaHUs
KypCcOB XHMMH, Ouojoruu, reorpaguu u actpoHoMuu. Pu3uka BOOpPYKaeT 00ydarOUIMXCS
Hay4YHBIM METO/IOM [TO3HAHUS, TIO3BOJISIOIIUM MOy4yaTh OOBEKTUBHBIE 3HAHUS 00 OKpYXKaroIIeM
MHUDE.
[TpenMeTr MakcuManbHO HalpaBiieH Ha (POPMUPOBAHKME UHTEPECA K IPUPOTHOMY U COLIMATIBHOMY
MHpY, COBEPILIEHCTBOBAHHE I103HABATENbHON JesrenbHOCTH oOyuatomuxcst ¢ 3[IP 3a cuer
OBJIQJICHUSI MBICIUTENILHBIMU OIEPAllUsIMU CpPaBHEHUS, 00OOIIEHUs, pPa3BUTHE CIIOCOOHOCTU
apryMeHTHPOBaTh CBOE MHEHHE, (HOPMUPOBAHHE BOZMOKHOCTEH COBMECTHOM J1€ATEIbHOCTH.
Uzyuenue ¢usuku crnocoOcTByeT paszBuTHio y oOyuatomuxcst ¢ 3[IP mpoctpaHcTBeHHOTO
BOOOpakeHus,, (YHKIMOHAJIBHONW TI'PaMOTHOCTH, YMEHHS BOCIPHUHMMATh U KPUTHUECKH
aHaTM3UPOBaTh MH(GOPMAIINIO, TIPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAUUMOCTh MpeaMeTa
JUISL Pa3BUTHUSL JKU3HEHHOM KOMIIETEHIIMM OOYYarolIMXCsl 3aKJII0YaeTCsi B YCBOEHHWU OCHOBBI
buznyecKkux 3HAHUN, HEOOXOAMWMBIX JMJisi TOBCEAHEBHOW >KM3HH; HABBIKOB 3J0pPOBOTO H
0e30macHOro JUisi 4ejloBeKa W OKpyXarolled ero cpeisl oOpa3a >KHM3HH; (OPMHPOBAHUU

JKOJIOTUYECKOU KYIBbTYpPHI.



[IporpammMa oTpakaer conepxkaHue oOyueHus mnpenMmery «®PHU3uKa» € y4eToM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcst ¢ 3[IP. OsnageHwe MaHHBIM y4eOHBIM
MPEAMETOM MPEAICTABIISIET ONPEIEIECHHYIO TPYAHOCTh A oOyvaronuxcs ¢ 3[IP. DTo cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTEIILHOW JESATEIbHOCTH, MEPUOANYECKMMU KOJIE€OaHUAMU BHUMAaHMUA,
MaJbIM O00BEMOM IaMATH, HEJOCTaTOYHOCTBIO OOLIEro 3amaca 3HAHWUM, MOHW)KEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.
Jnsa npeoponeHuss TpyaHOCTeH B HM3ydeHMM yuyeOHoro npeamera «dPusumka» HeoOXxonnma
ajanTtanusg o0beMa M Xapakrepa y4eOHOro marepuaga K I103HaBaTEIbHBIM BO3MOXKHOCTSAM
JAHHOM KaTeropuu oOy4aroIIMXcs, y4eT MX OCOOEHHOCTeH pa3BUTHs: MCIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENEHHOE YCIOKHEHUE
M3y4aeMOro MaTepuana.
[lanHast mporpamMMa KOHKPETH3UPYET COAEpKaHHE IPEIMETHBIX TEM B COOTBETCTBUM C
TpeOOBaHUSAMHU 00Pa30BATENBHOIO CTaHIAPTa, PEKOMEHAYEMYIO IOCIIEA0BAaTEIbHOCTh U3YUEeHUs
pa3nenoB (GU3HMKH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3CH, JIOTUKHA y4eOHOTO
nporiecca, BO3PACTHBIX W ICHXOJIOTHYECKUX ocoOeHHocTel obOyuarommxcs ¢ 3[IP Ha ypoBHe
OCHOBHOI'0 0011ero o0pa3oBaHus, ONpeAeNsieT MUHUMAIbHBI HaOOp ONBITOB, I€MOHCTPALH,
IPOBOJUMBIX YUUTEIEM B Kilacce, JIAOOPaTOPHBIX padoT, BEIITOIHAEMBIX 00yUYaOIUMUCS.
Meronuyeckoili OCHOBOW wu3yueHMs Kypca «®Pu3MKa» Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIM MOAXO0J, O0ECHeurBaAIOIUN JOCTHKEHUE
JUYHOCTHBIX, METAlpeAMETHBIX M MPEeAMETHBIX 00pa3oBaTeIbHBIX PE3YJIbTATOB MOCPEICTBOM
OpraHu3allii aKTMBHOM MO3HABaTENbHOU JESITEIbHOCTH OOYYAIOLIMXCS, YUTO OYE€Hb BAXKHO IMPH
oOyuenuu aereii ¢ 3P, a5 KOTOpPBIX XapaKTEpPHO CHUKEHUE TIO3HABATEIbHOM aKTUBHOCTH.
Lenu u 3aga4n u3yvyeHus: yaeOHoro npeamera «@usuka»
Obwue yenu nzydeHus yuyebHoro npenmera «Pusnka» MpeacTaBieHbl B paboueil mporpamme
OCHOBHOTI'0O 00111ero 00pa3oBaHusl.
OcHOBHOH 1eNbIOO0YUYEHUS A€Tel C 3aAePKKOM MCUXUUECKOro pa3BUTHS HA JaHHOM IpeaMeTe
SBJISIETCS: MOBBIIEHNE COLMAIBHON ajanTaluy JeTeil yepe3 mpuMeHeHne (pU3n4ecKux 3HaHUN
Ha MPAKTHKE.
Hns obyuatonmuxcst ¢ 3I1P, Tak ke, Kak M JJIi HOPMAaTHBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelIbHYI0 MporpamMmy, JOMHUHHUpYIOIIEe 3HayeHHe
pUOOPETAIOT TaKue yeu, Kak:
. OCBOEHHE 3HAHMH O METOJIaX HAYYHOTO IMO3HAHUS MPUPOJIBI U POPMUPOBAHHE HA ITOMN
OCHOBE IPeJICTaBIeHUH 0 (PU3MUECKON KapTHHE MUPA;
= OBJIa/ICHUE YMEHMUSAMHU NPOBOAUTH HAOMIOAEHHS NMPUPOAHBIX SIBICHUH, ONUCHIBATH U

0000m1aTh pe3ynbTaThl HAOMIOACHUM, MCIOIb30BaTh MPOCThIE W3MEPUTEIbHBIE TPUOOPHI s



U3ydeHus] (PU3NYECKUX SIBICHWN; TPEICTABIATh PE3yNbTaThl HAONIONCHUH WIM HM3MEPEHHH C
IIOMOIIIBIO Ta6JII/H_[, I‘pa(bI/IKOB M BBISIBIATH HA DTOH OCHOBE SMIIUPUYCCKUC 3aBUCUMOCTH,
OPUMEHATh TOJYYECHHBIC 3HAHMS I OOBSCHEHHS Pa3HOOOPA3HBIX MPHUPOAHBIX SBICHUH U
IPOLIECCOB, TPHHLUIIOB JEHCTBUS BAKHEUIINX TEXHUYECKHX YCTPOWCTB, [UI PEIICHUS
du3nyeckux 3anad;

. pPa3BUTHC IIO3HAaBaTCIbHBIX HHTCPECCOB, HHTCJUICKTYaJIbHBIX u TBOPUYCCKHUX
CHOCOOHOCTEH, CaMOCTOSTEILHOCTH B MNPHOOPETEHWH HOBBIX 3HAHWMA, WpPU pPELICHUH
¢u3MyecKnX 3aJa4 M BBIIOJIHEHHU SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN C HCIIOJIB30BAHUEM
MH()OPMALMOHHBIX TEXHOJIOTHIA;

. BOCIIUTAaHUEC Y6C)KIICHHOCTI/I B BO3MOKXHOCTHU IIO3HAHHA 3aKOHOB MpPUPOABI, B
HEOOXOAMMOCTH Pa3yMHOTO HCIOJB30BAHMS JIOCTWKEHWA HAyKH ¢ TEXHOJIOTHM 1St
JabHENIIEro Pa3BUTHS YEIOBEYECKOr0 OOINECTBA, YBAXKEHUS K TBOpLAM HAayKd WM TEXHUKH;
OTHOIIECHHS K (PM3HKE KaK K SJIEMEHTY OOLIEYeTIOBEUECKOM KYIIBTYPHI;

. HCIIOJIb30BAHUC ITOJYUYCHHBIX 3HAHUHA U YMGHI/H\/JI AJId pCHICHUS MPAKTHYCCKUX 3adad
MOBCCTHEBHOM  JKU3HM, OOCCIECUeHHS OC30MacHOCTH CBOCH  JKM3HH, PAIlMOHAIBHOTO
HPUPOJOTIOIB30BAHUS U OXPAHbI OKPYXKAIOIIEH Cpe/Ibl.

I[OCTI/I)KeHI/IC 9TUX LeNeH obOecreunBaeTcs pPCUHICHHUEM cneﬂyromnxmdaq:

. 3HaKOMCTBO oOyuarommxcsi ¢ 3[IP ¢ meTogamu uccienoBaHus OObEKTOB U SBJICHUN
MIPUPOJIBL;
. npuoOpeTeHNe 3HaHUN 0 MEXaHMUECKHX, TETUIOBBIX, YIEKTPOMAarHUTHBIX U KBAHTOBBIX

SBJICHUAX, (PU3NYECKUX BEIIMUMHAX, XaPAKTEPU3YIOLINX 3T SIBJICHUS;
. dopMupoBaHue YMEHHI HAOMIONaTh MPUPOJIHBIE SBJICHUS W BBINOJHATH OIBITHI,
naboparopHele  paOOTBI M AKCIEPHUMEHTAJbHBIE  MCCIEJOBAaHUS C  UCIOJIb30BAaHUEM
U3MEPUTENILHBIX TPHOOPOB, MIUPOKO MPUMEHSIEMBIX B IPAKTUUYECKON KHU3HH;
= OBJIAJICHUE TAaKUMHM TOHATHAMH, Kak IPUPOJHOE SBJICHHE, DMIMPUUYECKU
YCTaHOBJEHHBIH  (akT, mpobiemMa, THUIOTE3a, TEOPETUYECKUH  BBIBOJ,  pe3yabTar
AKCIIEPUMEHTAIILHON MIPOBEPKH;
. NOHUMaHME OTIMYMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMAalNU, HEHHOCTH
HayKH JUIS YAOBJIETBOPEHUS OBITOBBIX, MPOM3BOJACTBEHHBIX M KYJIBTYPHBIX IOTPEOHOCTEMH
YeJI0BeKa.

Oco0eHHOCTH 0TOOpA ¥ aanTALMU Y4eOHOro MaTepuaJia 1o ¢gpusuke
OcHoBoii 00yuenus odyuaromuxcs ¢ 3I1P Ha npenqmerax ecTeCTBEeHHOHAYYHOT'O IIMKJIA SBIISIETCS
pa3BUTHE Y HUX OCHOBHBIX MBICIMTEIbHBIX ONepauuii (aHaiau3, CHHTE3, CpaBHEHUE, 000011IeHIe)
Ha OCHOBE BBINIOJHEHMs DPA3BUBAIOIIUX YIPaKHEHUH, (OpMUpOBaHHE NPUEMOB YMCTBEHHOM

pa6OTbll AHAJIN3 UCXOOHBIX NAHHBIX, IINIAHUPOBAHUC MaT€pHaaa, OCYHICCTBICHUC ITOOTAITHOTO U



UTOTOBOTO CaMOKOHTPOJIS, a TaKXe OCYIIECTBIsIeTCS JUKBHUAALUUSA MPOOEToB B 3HAHUSAX,
3aKpeIuIeHue HW3YYEeHHOTO MaTrepuana, OTpabdOTKa ajJrOpUTMOB, IMOBTOPEHHUE IPOUCHHOTO.
Bonbmioe 3HaueHWe mMpHIACTCS YMEHHIO PAacCKa3aTh O BBHIMOJIHEHHOH padoTe ¢ MpaBWIbHBIM
ynotpeOJeHHeM COOTBETCTBYIOLICH TEPMUHOJIOTUU U COOJIOJCHHEM JIOTUYECKUX CBs3ed B
uznaraeMom matepuaine. [[ns oOyuatonuxcs 3I1P Ha ypoBHE ocHOBHOroO 001Iero oopazoBaHus
HO-TIPE)KHEMY  SIBJIIFOTCSI  XapAaKTEPHBIMM: HEJOCTATOYHBIM YpOBEHb pa3BUTHS OTAEIbHBIX
NICUXUYECKUX TPOLIECCOB (BOCIPUATHUS, BHUMAHUS, aMSTH, MBIIIJICHHS ), CHUKEHHBI YPOBEHb
MHTEJJICKTYaJbHOTO Pa3BUTHSI, HU3KUN YpPOBEHb BBINIOJIHEHUS Y4YEOHBIX 3aJaHUil, HU3Kas
ycrnemHocTh  00yuenus.lloatomy mnpu wu3yueHuu ¢usuku TpeOyercs IlieJeHanpaBiIeHHOE
WHTEJUICKTyallbHOE pa3BuTue oOyuvaronmuxcs ¢ 3[IP, orBewaromee ux OCOOEHHOCTSIM U
BO3MOXKHOCTSIM. YueT ocobeHHocTel oOyuaromuxcs ¢ 3[IP tpeOyer, uToOBl npu H3yuyeHUU
HOBOT'O0 MaTepuana 00s3aTelbHO MPOUCXOJUIO MHOTOKPAaTHOE €ro MOBTOPEHHE; PacIIMPEHHOE
paccMOTpEHHE TeM U BOIIPOCOB, PACKPHIBAIOIIUX CBA3b (DU3MKK C >KU3HBIO; aKTyaau3alus
MEPBUYHOTO KU3HEHHOI'O OIbITa 00YYarOIIHUXCS.

YcBoeHHE TPOrpaMMHOTO Marepuaia 10 (HU3MKEe BBI3BIBACT OOJBIINE 3aTPyJHEHHS Y
oOyuaromuxcsi ¢ 3P, moatomy Teopus uzydaetrcs: 0e3 BBIBOJOB CIOXKHBIX (Qopmyn. 3amauu,
TpeOyromre MPUMEHEHHUS! CI0KHBIX MaTeMaTHYEeCKUX BBIYMCIECHUN U QOpMys, B OCOOEHHOCTHU
TaKUX TeM, Kak «MexaHndeckoe ABUKEHHE», «ApXHUMeoBa cuia», «MexaHuyeckas SJHEprus»,
«ONeKTpUYeCcKUe SBICHUSN», «IIEKTPOMAarHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIAcCE€ C MOMOIIbIO
yUUTENS.

Ocoboe BHUMaHHME NpU H3YYEHUHM Kypca (U3MKHM YyAeseTcs MOCTAaHOBKE M OpraHU3alluu
HKCIIEPUMEHTA, a TAK)KE MIPOBEIECHUIO (IPEUMYILIECTBEHHO Ha KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpalMi (BO3MOXKHO C UCIOJIb30BAaHUEM 3JIEKTPOHHOW JeMoHcTpanun). HekoTopsie Tembl
00513aTeJIbHO JTOJIKHBI BKJIFOYATh OMOpPHBIE Ja0OpaTOpHbIE pabOThl, KOTOPbIE pa3BUBAIOT YMEHUE
MOJIb30BaThCsl MPOCTEUIIMMU NpPUOOpaMHU, aHAJIU3UPOBATh IOJIyYeHHbIE JaHHbIE. B cBs3u ¢
OCOOCHHOCTSIMM TMOBEAEHUA M JesarenbHocTu oOyuaromuxcs ¢ 3[IP  (pacTropmoxkeHHOCTS,
HEOPTraHW30BAaHHOCTh) TMPEAYCMOTPEH CTPOKAWIINKA KOHTPOJIb 3a COOJIIOJICHHEM TPaBHII
TEXHUKU 0€30MaCHOCTH NPHU MPOBEICHUH Ja00PaTOPHBIX U MPAKTUYECKUX PadoT.

Bonbmioe BHMMaHue mpu u3ydeHuu Gusnku noapoctkamu ¢ 3[IP oOpamaercs Ha oBianeHHe
UMHU TPAaKTUYECKUMU YMEHUSIMH M HaBbikamMu. [IpenycmarpuBaercss yMmeHbleHHEe oObema
TEOPETUYECKUX CBEACHUI, BKIIOUEHUE OTAEIBHBIX TEM WM LEIbIX pa3/eioB B MaTepualbl JUIs
0030pHOr0, 03HAKOMHTEIBHOTO WM (aKyIbTaTUBHOTO u3yueHHs. llpeanaraercs ymeHblIeHUE
o0beMa MaTeMaTHYECKUX BBIYMCICHUN 3a CUET yBEIMUYEHHsI KaYeCTBEHHOI'O ONMCAHMS SBICHUHN

Y TIPOIIECCOB.



JlocraTouHOE€ KOJMYECTBO BPEMEHHM OTBOJUTCS Ha PACCMOTPEHHE TEM U BOIPOCOB,
PacKphIBAIOMIUX CBSI3b (DU3WKU C JKU3HBIO, C TEMHU SBICHHUSIMH, HAOIIOJCHUSMHU, KOTOPBIC
XOPOIIO U3BECTHBI YYCHUKAM U3 UX KU3HEHHOTO OIIbITA.

MakcuManbHO HCIONB3YIOTCS MEXIPEAMETHBIE CBA3M C TaKUMU JUCUUIUIMHAMHU, Kak
reorpadus, Xumusa, Owojorus, T.K. oOydvaronmecss ¢ 3I[IP ocobeHHO HyXTalOTCI B
NPENOJHECEHUH OJHOTO M TOTO € Y4eOHOro Mmarepuaia B pPa3IMYHBIX AaCIEKTax, B €ro
BaphbUPOBAHUHU, B HEOJHOKPATHOM IIOBTOPEHUH W 3aKPEIUICHHHM TONYyYCHHBIX 3HAHHA U
npakTHueckux ymeHuil. [1o3Bomsisi paccMaTpuBaTh OUH M TOT K€ YU€OHBIM MaTepuan ¢ pa3HbIX
TOYEK 3PEHHUS, MEXKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4IIeMYy OCMBICIECHUIO, Ooiee
MIPOYHOMY 3aKPETUICHHUIO MTOJIYICHHBIX 3HAHWN U MPAKTUYCCKUX YMCHHM.

Buasl gesareasnoctn odyqyaromuxcs ¢ 3I1P, o6yciioBieHHbie 0c00bIMH 00pa30BaTeIbHBIMH
MOTPEOHOCTAMHU U 00ecleYrBAIOIINE OCMBICIIEHHOE OCBOEHHME COJAEpP:KAHMU 00pPa30BaAHUSA
mo npeamery «Pu3uka»

TemaTnyeckas U TEPMUHOJIOTHYECKAs JIEKCUKa 10 Kypey ¢usuku coorBeTcTByeT AOOIT OOO0.
Copneprxanme BUIOB JiesiTenbHOCTH oOydaromuxcst ¢ 3[1P Ha ypokax (Qu3MKU onmpenensercs ux
0coObIMU 00pa3oBaTenbHbIMH OTpeOHOCTAMU. [ToMuMo mmpoxo ucnonb3dyeMbix B AOOIT OO0
o0Imx Juisi Bcex OOy4yarouIuxcs BHUJIOB NEATEIBHOCTH CIIEAYeT YCUIIUTh BUIbI JCSATEIbHOCTH,
cnenuuUHble JUIsl JAHHOM KaTeropuu Jereid, 00ecredyuBarolle OCMBICIEHHOE OCBOEHHUE
coJiepkaHusl 00pa30BaHUs MO MPEAMETY: YCUJIEHUE MPEIMETHO-IIPAKTUUYECKON AESITEIbHOCTH C
aKTUBM3AIle CEHCOPHBIX CHCTEM; OCBOGHHE MaTepualia C OIMOpOl Ha aIrOpUTM;
«TIOIIATOBOCTHY» B U3YYEHUU MaTepuasna; UCIOJIb30BaHUE JOMOIHUTENBHON BU3YalbHOM OMOPHI
(cxembl, MIA0JIOHBI, OMOpPHBIC TAOJMUIIBI); PEYEBOM OTYET O TMpoIecce H pe3yibTaTe
JIeSTeTLHOCTH; BBITIOJHEHUE CIICIUANBHBIX 3aJaHHH, 00ECTIEUHBAIONINX KOPPEKIUIO PETYISITUN
yueOHO-TT03HABATENbHON AEITETbHOCTA U KOHTPOIb COOCTBEHHOTO PE3yNbTaTa.

Hns oOyuatoruxcs ¢ 3I[IP cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThl € JIEKCHYECKUM
MarepuasioM 1o mpeamety. [IpoBoauTcs crnenuanpHas paboTa MO BBEJACHUIO B aKTHBHBIN
CJIOBapb OOYYAIOIINXCSI COOTBETCTBYIONIEH TEPMHUHOJIOTUH. V3ydaembie TEpMHHBI BBOISTCS Ha
MOJIMCEHCOPHOM OCHOBE, 00s3aTelnbHa BU3yalbHAs TMOJIECPKKA, AITOPUTMBI PpabOTHI C
oTpesieieHuEM, OMTOPHBIE CXEMBI ISl aKTyallu3allii TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBarenbHBIMH MOTpeOHOCTAMU oOydaromuxcs ¢ 3[IP, mnpu
TJIAHUPOBAHUH Ppa0OTHI YUCHHUKA HA YPOKE CIEAYeT MPUACPKUBATHCS CIEIYIONTUX MOMEHTOB:

1. IIpu ompoce HEOOXOAMMO: MaBaTh AJITOPUTM OTBETA; pa3peliaTh IMOIH30BATHCS IUIAHOM,
COCTaBIIEHHBIM TPU TOJATOTOBKE JOMAIITHETO 3a/IaHUs; AaBaTh OOJbIIE BPEMEHU TOTOBHUTHCS K
OTBETY Yy JIOCKHM; pa3pelaTh JejaTh IMpelBapUTENbHbIE 3alMCH, MOJb30BAaTHCS HATJSIHBIMU

IIOCOOUSIMU.



2. 1o BO3MOXKHOCTH 3a/laBaTh OOYy4alOUIMMCS HAaBOASIINE M YTOUHSIOIIME BOMPOCHI, KOTOPHIE
IIOMOT'YT UM IIOCJIEIOBATEIBHO U3JI0KUTh MaTepHall.
3. CuctemMaTUyecKu NMpOBEPATh YCBOEHHE MaTepuaia 10 TEMaM YpPOKOB, AJIi CBOEBPEMEHHOIO
oOHapyxeHHs MpoOesIoB B MPOLIEAIIEM MaTepHalle.
4. B mpoluecce uM3ydeHHs HOBOTO MaTepuana BHHUMaHHE YYEHHMKOB oOpaiaeTcs Ha Haubouee
CJIOKHBIE pa3fienbl u3ydaemoil Tembl. HeoOxommmo yamie oOpamaThCsi K HUIM C BOIPOCaMH,
BBIICHSIIOLIMMH MIOHMMAaHUE y4eOHOro Marepuasa, CTUMYIUPOBAaTh BOIPOCHI MPH 3aTPYIHEHHIX
B YCBOEGHUHU HOBOI'O MaTepuaa.
MecTo yueOHOro npeamera «@usuka» B yueOHOM IJIaHe
B cootBercTBuM ¢ PenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHbIM CTAHJAPTOM OCHOBHOI'O
obmiero oOpa3oBaHus yueOHbIH mpenMer «@u3HMKa» BXOAUT B TPEAMETHYIO 00JacTb
«EcrecTBeHHBIE HAyKU» U SIBISETCA 00s3aTenbHBIM sl u3ydeHus. ConepikaHue y4eOHOTro
npenmera «®Dusuka», mpelncTaBieHHOe B paboueill mporpamme, cootBercTtByer ®I'OC OO0,
OCHOBHOM 00pa3oBaTeIbHON IpOrpaMMme OCHOBHOTIO OO0IIero oOpa3oBaHus, adanTHPOBAHHOU
OCHOBHOH 00pa30BaTeNIbHONW TMPOrpaMMe OCHOBHOTO 0OOmIero o0pa3oBaHHs OOYYaIOUIMXCS C
3aJIepP>KKON ICUXUYECKOTO PA3BUTHUS.
COJAEPKAHUE YYEBHOI'O ITIPEIMETA «®U3UKA»
7 KJIIACC
Pa3zpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAIOLIET0 MUpa
O®uzuka — Hayka o mnpupone. SBneHuss mpuponbl. Duznueckue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, ITIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BeJUYUHbL. M3Mepenne ¢pusnueckux BennyuH. MexayHapoaHasi cucTemMa eIMHULL.
Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAyKU U3Y4arOT MPUPOTY.
[Tpeamer u MeTo B! GUBUKH.
jlemomcmpauuu1
1. MexaHnueckue, TEeTIoBble, JeKTPUUECKHUEe, MarHUTHBIE, CBETOBbIE SIBJICHMUS.
2. @dusnueckue MpuOOPH M TMPOIEAYypa MPSMBIX H3MEPEHHI aHAJOTOBBIM U IH(POBBHIM
npubOpoM.
3. Onpenenenyie MOrpeHOCTH HKCIIEPUMEHTA.
Dponmanvhovle 1adopamopnvle padomol Uiy I1EKMPOHHASL OEMOHCMPAUUAL.
1.Omnpenenenue UeHbI A€ICHUS U3MEPUTENIBHOTO MPUOOpa (KCIOIb3ys TEXHOJIOTHUECKYIO KapTy
HKCIIEPUMEHTA).

2. 3mepenue pa3MepoB MaJlbIX TEIl.

'Bee Jlemoncrpanun 1 JIaGopaTopHsie paGoThl, IPEACTABICHHBIC B COACPKAHMH, J0MyCKAeTCs (MOXKHO)
MPOBOJIUTH, UCTIOJIB3Ys HH)OPMAIIMOHHEIC U 3JICKTPOHHBIC TeXHOJIOTHH (1(pOBBIC 00pa30BaTEIBEHBIC PECYPCHI).



Paszgea 2. [lepBoHayaibHbIE CBEJeHUS 0 CTPOCHUU BellleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbL, uUx pasmepsi. JIBr>keHne yactul BemiectBa. CBs3b
CKOPOCTH JBW)KCHHSI YaCTUI[ C TeMmieparypoid. bpoyHoBckoe aBmxkenue, muddys3us.
Bzaumoodeticmeue uacmuy ewjecmsa: npumsdiceHue u Ommaikusauue.

ArperaTHble  COCTOSIHUS ~ BEILECTBA:  CMpOeHue  2a308,  JcuOKocmeu U mMEpObIX
(kpucmannuueckux) men. Bzaumocssnzv medncoy ceolicmeamu eujecms 6 pa3HblX acpecammblix
COCMOAHUAX U UX AMOMHO-MONEKYAAPHbIM cmpoeHuem. OcobeHHocmu azpe2amHuuvlx CoOCMOsSHUU
800bl.

ﬂemoncmpauuu2

1. Habnronenne OpoyHOBCKOTO ABKEHHSL.

2. Ha6monenue nuddysum.

@ponmanvHole 1adopamopHsle padONblL U ONbIMbL

1. Ornenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUeM (oTorpaduii).

2. OnBITHI 10 HAOTIOICHUIO TEILIOBOTO PACIIMPECHHSI Ta30B.

3.0mbITBl IO OOHAPYKEHUIO JEHCTBHS CHJI MOJIEKYISIDHOTO TPUTSOHKCHUS (2/1eKMPOHHAA
0eMoHCmpayus).

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

Mexannueckoe ABWKeHHE. PaBHOMepHOe W HepaBHOMepHOe naBMkeHue. CkopocTh. CpedHss
CKOPOCMb NPU HEPABHOMEPHOM 08Udceruy. PacuéT mMyTH 1 BpeMEeHU JIBHKEHUS.

SBnenue uHepUUH. B3aumodeticmeue men KAk NPUUUHA USMEHEHUS CKOPOCHU OBUNCEHUST Mell.
Macca xkak mepa unepmuocmu mena. IInoTHOCTE BemiecTBa. Cg13b NIOMHOCHU C KOJIUYECTNEOM
MOJIEKY 8 eOuHUYye 00bEMA Belujecmad.

Cwia kak xapakTepucTuka B3auMozeucTBus Ten. Cuna ynpyeocmu u 3axkoH ['yka. Mzmepenue
CUTbL ¢ NOMOWBIO OUHamomempa. SIBIeHWE TATOTeHUS U cuia Tsokectu. Cuna msdsxicecmu Ha
opyeux naanemax (MC). Bec tena. Heecomocth. CroxeHHe CHII, HAMpaBICHHBIX MO OIHOMN
npsimoit. PaBHogeiicTByromas cwit. Cuna mpenus. Tpenue ckonvorcenus u mpenue noxkos. Tpenue

6 npupooe u mexruxe (MC).

ﬂemoncmpauuu3

1. Habntonenne MexaHMYecKoro ABMXKEHHS Tela.

2 N3mepenne ckopocTy NPSIMOJIMHEWHOTO IBUYKEHHS.

3 HaOnronenue siBIieHUS] HHEPIIWH.

4. Habmtonenue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH Tedl.
5 CpaBHEHHE Macc IO B3aUMOJIEHCTBUIO TEIL.

231eCh 1 Jajiee IPUBOLUTCS PACIIMPEHHbIA IIepedYeHb 1aG0paTOPHBIX paGoT U OIBITOB, U3 KOTOPOTO YUHTEIb AIACT
BBIOOP IO CBOEMY YCMOTPEHHIO.



6. CroxeHue cuil, HapaBJIE€HHbBIX MO OJTHOW MPSIMOIA.

7. IeMOHCTpaLKsl CUJIBI YIIPYTOCTH Ha PA3JIMYHbIX MaTepUaliax.

@ponmanshsle 1adopamopHvie padomul U ONbLIMbL,

1 W3mepenue macchl Tena Ha phIYaKHBIX BEcax.

2 N3mepenne o0bEma Tena.

3. Omnpenenenue IOTHOCTU TBEPAOTO TeA.

4 I'panynpoBaHue Npy>XHUHBI 1 U3MEPEHUE CHIT TUHAMOMETPOM.

5 OnpIThI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDkeHus (medopmanuu) HpyKUHBI OT
MPUIIOKEHHOM CHJIBL.

6. OmnbITH, AEMOHCTPHUPYIOUINE 3aBHCHUMOCTh CHJIBI TPEHHs CKOJBKEHHS OT Beca Tejla H
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvuieHus u ygeiuyeHus oOasieHus. /laéneHue 2aza. 3a8ucumocmos
odaenenusi 2aza om 00véma, memnepamypsl. llepedaua oOasnenus meeéPOLIMU meNaAMU,
aorcuokocmamu u eazamu. 3axon Iackana. [Inesmamuyeckue mawiunbl. 3aBUCUMOCTD JTaBIICHHUS
KUAKOCTU OT riryounsl. Coobwarowuecs cocyosl. 1 uopasnuueckue mexaHusmol.

AtMmocdepa 3emin u atmochepHoe naBieHue. [Ipuuunsl cyuecmeosanuss 6030YWHOL 0000UKU
3emau. Onwim  Toppuuennu.  Hzmepenue  ammocgheprnoco — Oasnenus.  3asucumocmo
ammoc@eprozo 0asnieHus. om Gvlcomvl HAO YposHem Mmops. Ilpubopvl 0ns usmepeHus
ammocgheprozo dagnenus.

Heticmeue ocuoxocmu u eaza Ha nozspyxicéHHoe 6 Hux meno. BwITankuBaromas (apXumenaoBa)

cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1 3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBI.

2 [lepenaua naBneHus KUIKOCTHIO U Ta30M.

3 Coobmarommecs: CoCy/Ipl.

4, I'mppasnnueckwmii mpecc.

5 [IposiBnenue nericTBUs aTMoc(hepHOTO TaBICHHUS.

6 3aBUCHUMOCTD BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH TeNa M TUIOTHOCTH
JKAJIKOCTH.

7. PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BBHITECHEHHOM KUJKOCTH.

8. VYcnoBue maBaHusA TeNl: [UIABaHUE WM TOTPYKEHHE Tell B 3aBUCUMOCTH OT

COOTHOILIEHUS INIOTHOCTEHN Tea U KUIKOCTH.

DponmanvHole 1ab60pamopHvle padomvl U ONbLIMbL



1. OnpeneneHre BBITAIKUBAIOIICH CHIIBL, JEUCTBYIOIIEWM Ha TENO0, MOTPYy:KEHHOE B
KUJIKOCTb.

2. OnbIThL, JTEMOHCTPHUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOLIEH CHUJIBI, JIEUCTBYIOLIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPY>KEHHON B HKUAKOCTh YaCTH TEJIa U OT IUIOTHOCTHU KHUJIKOCTH.
Pa3zgea S. Pabora u MOIIHOCTH. JHEePrust

Mexanuueckast pabota. MOIIHOCTb.

[IpocTble MeXaHM3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [Ipasuno pasHnosecus pwviuaza.
Ilpumenenue npasuna pasnogecusi pvinaca K 010kKy. «3oromoe npasunoy mexanuxu. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHUKE.

Mexanunueckast sHeprusi. Kunemuyeckasn u nomenyuaivhas suepaus. Ilpespawenue oonozo euda

MexaHu4eckou IHepeun 8 Opy2otl. 3aKOH COXPaHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAaHU3MOB.

2. N3smepenne KIIJI HaKTIOHHOM TIJIOCKOCTH (271€KMPOHHAA 0EMOHCMPAYUSL).

3. N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU (2/1eKMPOHHAA 0EMOHCIMPAYU).

Dponmanvuole na60pamopnme3pa60mbz u onvimol”
1. HccnenoBanue ycioBuii paBHOBECHS pblYara.

8 KJIACC
Pa3nen 6. TerioBble iBJIeHUSA
OCHOSHble NOJIOMHCEHUA MOJleKyﬂﬂpHO'KMHeI’}’IMHQCKOZZ meopuu cmpoernus eewjecmed. Macca u
pasmepsvl amomoe U MOJNeK) 1. Onblmbl, nodmeepofcdaiomue OCHOBHbLE NOJIOHCEHUSA MONEK)IIAPHO
KUHEeMmu4ecKou meopuu.
Monenu TBEPAOTO, KHIKOTO M Tra3000pa3HOTO COCTOSHUU BemiecTBa. Kpucmannuueckue u
amopgnvie mena. OOvsAcHeHue c80UCME 24308, HCUOKOCMEU U MEEPOLIX mel HA OCHO8e
nOJlO.?fCeHMlZ MO]Z@Ky]ZﬂpHO-KMH@muHQCKOIZ meopuu. CMa‘-II/IBaHI/Ie U KanuwuslipHble A6JIeHUAL.
Tennosoe pacuupenue u cocamue.
Temmneparypa. Casa3b memnepamypol coO CKOPOCHbIO MENI08020 OBUNCEHUSL HACUY.
Buytpennsst sHeprusi. Cnocobvi usmeHenus 6HYMpeHHeU JHepauu: menjionepeoava U
coeepuierue pabomol. Buovl menionepedauu: menionpo8ooOHOCHb, KOHBEKYUsL, U3TYUeHUe.
KonauyecTBO TemiaoTel. Yoenvnas mennoémxkocmo  eeuwecmea. Tenioobmen u  mennosoe
pasHogecue. Ypasnenue meniogoeo bananca.
Ilnasnenue u omeepoesanue KPUCTNALIUYECKUX seujecms. Yoenvnas menioma
naaenenus. Ilapooopazosanue u xonoencayus. Ucnapenue (MC). Kunenue. Yoenvnas menioma
napooopaz06anu. 3a8UCUMOCms  MeMnepamypsvl  KUneHus om  ammocgepnoz2o  O0asileHusl.

Bnrasicnocmo 6030yxa.



DHeprus TOIUBA. YoenbHas menioma c20paHusi.

Ipunyuner pabomer mennosvix dsucameneu. KIIJ] mennosozo osueamens. Tennogvie dsucamenu
u 3awuma okpyxcaroweu cpeovt (MC).

3axon coxpanenus u npeepawenus sHepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysum.

Habmroienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIM.

Habioienue TemnoBoro paciupeHus Ted.

N3menenune naBieHus ra3a npu M3MEHEHUH 00bEMa M HArPEBAaHUU WIT OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMIepaTypsl.

Bune! teronepenayu.

OxmnaxaeHue Ipy COBepIICHUH PabOThI.

© © N o g~ w D

Harpeanue npu coBepiieHHH padOThl BHEUTHUMH CUJIAMH.

10. CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

11. HaOmronenne KueHus.

12. Habmroienne nocTostHCTBa TeMIIEpaTyphl MPH TIaBICHUU.
13. Mopenu TenIOBBIX IBUTATEIICH.

DponmanvHole 1ab60pamopHvie padomvl U ONbvIMbL

1. OnbITHl O OOHAPYXKEHUIO ACUCTBUS CHUJ MOJIEKYJISPHOTO MPUTSKEHUS (271eKMPOHHAA
demoncmpayus).

2. OnbITHI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUJKOCTEN U TBEPABIX TEl.

4. Onpenenenne KOMMYECTBA TEIUIOTHI IPU CMEIINBAHUN BOJBI Pa3HON TEMIIEPATYPBHI.

S. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHHMS BO3AyXa OT ero o0béMa W

HarpeBaHUs WIN OXJIAXKICHUS.
6. Habntonenne n3MeHeHUs BHYTPEHHEW SHEpruM Tela B pe3yjbTaTe TeIulonepenadu u

pa6OTI>I BHCIIHUX CHIJI.

7. HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEIINBAHUH XOJIOJHON U ropsiueii BOIbI.
8. HccnenoBanue mporecca UCIapeHusl.
9. OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA
Dnexmpuzayus mea. J|Ba pojia 3I€KTpUUECKHUX 3aps10B. B3anMmozeiicTBre 3apsyKEHHBIX TEIl.

Onektpuueckoe mone. [lpunyun cynepnosuyuu 21eKmpuyeckux nonet (Ha KavyecmeeHHOM

ypoeHe).



Hocumenu snekmpuueckux 3aps008. Dnemenmapulil snekmpuyeckutl 3apso. Cmpoenue amoma.
[IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHUS SJIEKTPUUECKOTO 3apsiia.

Onektpuueckuil Tok. VYenosus  cywecmeosanus  onekmpuueckoeo  moxa. VcTOYHUKN
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
Dnekmpuueckuti MoK 8 HCUOKOCMAX U 2a3aX.

Pabota 1 MOIIHOCTB 2JEKTPUUECKOTO TOKa. 3axow [[coyrns—J/lenya. nekmpuueckue yenu u
nompebumenu 91eKmpudeckou dSHepeuu 6 Ovimy. nekTpudeckas uenb. Cuia  Toka.
Onektpuueckoe HamnpspkeHue. CompoTHBIeHHWE MNPOBOAHMKA. YOenvHoe conpomueneHue
sewjecmea. 3akoH Oma juist ydactka uenu. [locinenoBarenbHOe W mapajuielIbHOE COEOUHEHUE
IPOBOAHUKOB. Kopomkoe 3amviKaHue.

[TocrossHHbie MarHuThHL. B3auMonelcTBME MOCTOSSHHBIX MAarHuToB. Maenummuoe noie.
Macnumnoe none 3emnu u e2o sHauenue 0aa dcusHu Ha 3emine. Onvim Spcmeoda. Maenummuoe
noie anekmpuueckoeo moka. Ilpumenenue sa1ekmpomacnumos 6 mexHuke. [lelicmeue
MACHUMHO20 NONSl HA NPOBOOHUK C MOKOM. ONeKmpoosucamens HOCMOAHHO20 MOKA.
Hcnonvzosanue anekmpoosucameneti 8 mexHU4eCKUXx yCmpoucmeax u Ha mpaucnopme.

Onvimsel  @apades.  Aenenue  anekmpomacnumuou  unoykyuu.  Ilpasuno  Jlenya.
Onekmpocenepamop. Cnocobvl nonyuenus 31eKMpudeckol SHepeuu. DIEKTPOCTAHIUH Ha

BO300HOBJISIEMBIX MCTOYHHUKAX OHCPIHUH.

Hemoncmpayuu

1. OnexTpuszanus Tel.

2. JIBa posia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
3. Y CTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

4. DnexTpocTaTuuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

6. IIpOBOAHMKY M TUAIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

8. W cTouyHNKH TOCTOSSHHOTO TOKA.

9. JIenCTBUA DIIEKTPUYECKOTO TOKA.

10.  DnexTpuuecKuil TOK B )KUIAKOCTH.

11. I"a30BbIit pazps.

12. V3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue IeKTPHUUECKOTO HAPSKEHUS BOIBTMETPOM.

14.  Peoctar u Mara3suH CONpPOTUBIICHUH.

15. BsaumomeiicTBre IIOCTOSTHHBIX MAarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH pa3Ie/ICHHs TOJ0COB MarHUTA.



17. MopenupoBaHre MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHoe noJjie ToKa. JJIeKTPOMarHur.

20. JleiicTBHE MAarHUTHOT'O TI0JIS1 Ha MPOBOIHUK C TOKOM.
21. DJEKTPOABUTATEb IIOCTOSTHHOTO TOKA.

22. HccnenoBanue siBICHUS AIEKTPOMArHUTHOM WHYKITHH.

23. OmnbiTel Dapanes.
24.  3aBUCHUMOCTb HAIIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHUIl €r0 BOSHUKHOBEHHS.
25.  DneKTporeHeparop MOoCTOSHHOTO TOKA.
DponmanvHole 1ab0pamopHvie padomvl U ONbvIMbL
OnBITHI 10 HAOTIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH W PU COTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA IPOBOJIHUKH U JUIIEKTPUKHU.

C6op1<a SHGKTpI/I‘{CCKOﬁ eI U USMCPCHHUEC CUJIbI TOKA B eé Pa3JINYHbIX YUaCTKax.

1
2
3
4. N3mepenne HanpspKeHNs Ha pa3iInYHbIX y4acTKaxX dJEKTPUYECKOHN L.
3) N3mepenue cuiibl TOKa U €r0 PeryJIMpOBaHUE PEOCTATOM.

6 W3mepenune conpoTUBIICHNs IPOBOJHUKA IIPU TOMOIIM aMIIEPMETPa U BOJIBTMETPA.

7 Onvimel,  0eMOHCmMpupylOwue  3a8UCUMOCMb  INEKMPUYECKO20 — CONPOMUBTEHUS.

npoeo()HuKa om e2o aJlqul, I’ZJZOZ/L{CI()M nonepedHozco cedyeHusd u mamepuaida.

8. IIposepka npasuna crodicenus HanpadceHui npu nociedo8amenbHOM COEOUHEHUU O08YX
De3UCmopos.

9. IIposepka npasuna 0ns cunvl moxka npu napaiielbHOM COeOUHEeHUU Pe3UCMopos.

10. Ompenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

11. Ornpenenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. HUccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JTaMIOUKy, OT HAMpPSKEHHs Ha
HEW.

13 HCCJ’IC}IOB&HHG MAarHuTHOI'O B3aI/IMO}Ief/’ICTBH$I IIOCTOSIHHBIX MAarHuToB.

14. I/IsyquHe MAarouTHOro IoJjid TIMOCTOAHHBIX MArHuTOB TIIpU HX O6’BG}II/IHCHI/II/I n
pa3elIeHuN.

15.  HUccnenoBanue NeHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

16. OMnBITHI, NEMOHCTPUPYIOIINME 3aBUCUMOCTD CHIIBI B3aMMOJEHCTBHS KaTyIIKH C TOKOM M

MarHuTa OT CHJIBI TOKa M HAIpaBJICHUS TOKA B KaTYIIKE.
17.  H3yyeHue ACHCTBUS MATHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.
18.  Uzyuenue pabomwi 3n1exmpoogueamers.

19.  Usmepenwne KII]] smekTpoaBuraTeIbHOM YCTAaHOBKH.



20. OneITBl MO HCCIENOBAHUIO SIBJICHUS SJEKTPOMAarHUTHOM MHAYKIMHU: HCCIEAOBaHUE
M3MEHEHUM 3HAYEHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUSA
Mexanuyeckoe aBuwxkeHue. MarepuanbHasg Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOTO JIBIDKEHMs. PaBHOMepHOe mpsMoOJuMHEWHOe JBWXKeHue. HepasHomeprnoe
npamoaunelnoe osudcenue. CPEIOHSISI U MCHOBEHHAS CKOPOCMb mend Npu HEPAGHOMEPHOM
0BUIICEHUU.
Yckopenue. Pasgnoyckopennoe npsamonunetinoe osudicenue. CBoOomHoe maneHue. Onvimbi
Tanunes.
Jluneunas u yenosasa ckopocmu. Llenmpocmpemumenbroe yCKopeHue.
ITepBriii 3axkoH Hprotona. Bropoit 3akon Hsrotona. Tperuwit 3axkon Herotona. [llpunyun
cynepnosuyuu Cuil.
Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpeHusi CKOIbH#CeHUsl, CULd MpPeHusi NOKOs,
opyaue 8uobl MpeHusl.
Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpEHUE CBOOOIHOTO MaaeHus. /[eudiceHue
naanem oxpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Hegecomocms u nepecpy3xu.
PaBHOBecue MarepuanbHON TOUKH. Abcoatomuo meépdoe meno. Pasnosecue meépooco mena c
3axkpenniénHoul ocvio epaujerusi. MOMEHT cuibl. []enmp msascecmu.
Wmnynec tena. HMsmewenue umnyivca. Hmnyioc cunvi. 3aKOH COXPaHEHHUS HMITYJIbCA.
PeaktuBHoe aBmxenue (MC).
Mexanuueckas pabota 1 MOIIHOCTb. PaboTa cun TsxecTtH, ynpyzocmu, mpenus. Ceazo snepauu
u pabomel. lloTeHuumanbHass »HHEPrusl Tela, TMOAHATOrO HaJa TOBEPXHOCTHIO 3EMIIU.
Ilomenyuanonas suepeus cocamou npyxcunsi. KuHernueckas osHeprusa. Teopema o

KuHemu4eckou sHepeuu. 3aKOH COXPaHEHUsI MEXaHUUYECKON SHEPTuu.

Hemoncmpayuu
1. HalGmronenne MexaHU4eCcKOTO ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEl OTCUETA.
2. CpaBHeHHMEe TyTed M TPAaeKTOPUN JBUKEHHS OJHOIO M TOTO K€ Tela OTHOCHUTEIHHO

Pa3HbIX TCJI OTCUéTa.

3. N3mepenne CKopoCTH U YCKOPEHUs MPSMOINHENHOTO ABUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

5. HaGmtonenue nBUXeHUs Tela 10 OKPYKHOCTH.

6. HaGntoneHne MexaHWYecKHX SIBICHUM, MPOMCXOAIIUX B cucTeMe oTcuéra «Tenexkan

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIBFHO KaOuHeTa PU3UKU.

7. 3aBHCUMOCTbh YCKOPEHHMS T€Ia OT MAcCChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.



8. Hab6mronenue paBeHcTBa CUJT TPH B3aUMOJICHCTBUAN TEJ.

9. N3meHnenue Beca Tena Ipu yCKOPEHHOM JIBUKEHHH.

10. Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUM TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUHU NPH B3aUMOCHCTBUU TE.

12.  CoxpaneHue umnynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  CoxpaneHue umnyibca Ipu abCOIOTHO YyIPYTOM B3aUMOACHCTBUH.

14.  HaGmioneHune peakTUBHOTO JBH)KCHUSI.

15.  CoxpaHeHne MeXaHUYECKOH SHEPruH MpHU CBOOOIHOM MaJICHHUH.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPIUU IPU ABUKEHUHU Tella M0/ AeHCTBUEM IIPYKHUHBI.

DponmanvHole 1ab0pamopHvie padomvl U ONbvIMbL

1. Konucmpyuposanue mpaxkma o0na pazeona u Oanvheuuteco pasHOMEPHO20 OBUNCEHUS
WapuKa ui menexncKu.

2. OmnpeneneHue cpeiaHel CKOPOCTH CKOJBXKEHHS Opycka WM IBW)KCHHS IapHKa I10

HAKJOHHOM IIOCKOCTH.

3. OmpeneneHne yCKOPEHMsI Tejla IPU PABHOYCKOPEHHOM JBIKEHHU TI0 HAKJIOHHOM
MJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU NpPU PABHOYCKOPEHHOM JBHKEHUH 0e3

Ha4yaJbHOU CKOPOCTH.

5. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJNIBXKEHHS OT CHJIBI HOPMaJbHOTO
JTaBJICHUSL.

6. Onpenenenne ko3 uineHTa TpeHus! CKOIbXKEHHS.

7. Onpenenenne KECTKOCTU MPYKUHBI.

8. Omnpenenenne pabOTBI CHIIBI TPEHUS TIPM PABHOMEPHOM JIBIKCHHH Tella TI0

TOPU30HTAIILHOM TOBEPXHOCTH.

9. Omnpenenenue pabOTHl CHIIBI YIOPYrOCTH TMPU TMOABEME Tpy3a C UCIOJIb30BAHHEM
HETIOABHUKHOTO U MOJABHKHOTO OJIOKOB.

10. N3yuenne 3akoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexanndeckue KoJe0aHNSI H BOJHBI

KonebarenbHoe nBumkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJNEOAHWW: TEpUOJ, YacToTa,
amrutyna. Mamemamuueckuti u npyxcurHolti masmuuku. Ilpespawenue sHepeuu npu
KoslebamenbHoOM OBUINCECHUU.

3aryxaromue konedanus. BeiHyxaeHHbIe KoneOanus. PezoHaHc.

Mexannueckre BoNHBI. CBOWCTBa MEXaHWYECKUX BOJH. [IpodosibHble U nonepeunvie B0JIHbL.
Jnuna eonmnbl u ckopocmv e€ pacnpocmpauerus. Mexanuyeckue 60IHLI 8 MBEPOOM mele,

ceticmuyeckue 8oauwl (MC).



3ByK. I pomrxocms 38yka u evicoma moua. Ompadsicenue 38yka. Mngpaseyk u yiompazeyx.
Hemoncmpayuu

1 Habmronenue xonebaHuii Te Mo AEHCTBUEM CHIIBI TSKECTH M CHJIBI YIIPYTOCTH.
2 Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3 HaGmronenre BEIHYKICHHBIX KOJIEOAHUH U pe30HaHca.

4. PacrmipocTpanenre mpooabHBIX U MTOTICPEYHBIX BOJH.

5 HaGmotenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AKYCTHYECKUH PE30HAHC.

Dponmanvhsle 1ab6opamopuvle padomvl U ONbIMbL

1. Ornpenenienne 4acTOTHl U IEPHOJIAa KOJICOAHNI MAaTEMaTHYECKOTO MasTHUKA.

2. OnpeneneHre 4acTOThl M MEPHOJA KOJICOAHU TMPYKUHHOTO MasTHUKA (2/1eKMPOHHAA
oemoncmpayus).

3. HccnenoBanue 3aBHCHMMOCTH IEpUOAA M YacCTOTHl CBOOOJHBIX KOJIEOAHWH HUTSHOTO

MasTHHKA OT €ro JUIMHBI.
4. HccnenoBanne 3aBUCHMOCTH IEpUOAA KOJIEOAHWN NPYKUHHOTO MasiTHUKAa OT Macchl

rpy3a (31eKmpoHHaAA 0eMOHCMPAYU).

S. IIpoBepka HE3aBUCUMOCTH IepUoJia KosleOaHUi Ipy3a, MOJABEUIEHHOTO K HUTH, OT MacChl
rpysa.
6. OnbIThI, 1EMOHCTPUPYIOLME 3aBUCUMOCTh NEpHUOAa KOJIeOaHUM MPYKUHHOTO MasiTHUKA

OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHust CBOOOIHOTO NMAJACHUS (21eKMPOHHAA 0eMOHCMPAYU).

Pa3nen 10. DiieKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHbIE BOJTHBI

DNEeKTPOMarHUTHOE MOJIe. DJIEKTPOMATrHUTHBIE BOIHBL. C6olicmea 31eKmpOoMACHUMHBIX BOJH.
Ulkana snekmpomacHummusix 601H. Hcnonvzoeanue 21eKMPOMASHUMHBIX 60H Ol COMOBOU
CBA3U.

DekTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomnHoBEBIE cBOiCTBaA CBETA.

DponmanvHole Jlaﬁopamopm;te3 paoomul u onvimor’
1. W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.
1. N3yuyenue sABICHUN 2JIEKTPOMArHUTON UHIYKIUU.
Pa3nes 11. CBeToBbIe siBJICHUS
JlyueBas w™ogmenb cBera. VcTouHuwku cBeTa. [lpsamonuwneunoe pacnpocmpaneHue ceema.

3ammenusa Connya u Jlynor. Otpaxenue cBera. [lnockoe 3epkano. 3akon ompasxcenus ceema.



[Ipenomnenue cBera. 3aKkOH NpeNoOMIIEHMs cBeTa. [lonnoe eHympenHee ompadiceHue ceema.
Hcnonvzosanue noino2o 6HympeHne20 ompaicenusi 8 ONMmu4ecKuxceemosooax.

Jlunza. Xox myueit B auH3e. Onmuueckas cucmema gomoannapama, MUKpOCKOna u meneckona
(MC). I'na3 kak onmuueckas cucmema. bruzopykocmos u 0anibHO30pKOCHb.

Pasnooicenue 6enozo ceema 6 cnekmp. Onvimol Hotomona. Cnooicenue cnekmpaibHbIX Y8emos.
Hemoncmpayuu

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienune ceera.

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparomieit muH3e.

X0 aydel B pacCeuBaroLIeu JIMH3E.

[Tonyuyenne n300paxeHUil ¢ IOMOIIIBIO JINH3.
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[Tpunuun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mouenb riasa.
11.  Paznoxenue O6€I0ro CBEeTa B CIICKTP.
12.  Tlomydenue Genoro cBeTa MpH CIOKESHUU CBETA PAa3HBIX I[BETOB.

DponmanvHole 1ab60pamopHvie padomvl U ONbIM bl

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMSI CBETOBOTO JIyda OT yrJja IaJeHusl.
2. N3yueHne xapakTepUCTHK U300paXkKeHUs MpeMeTa B IIJIOCKOM 3epKale.
3. HccnenoBanye 3aBUCUMOCTH yIjla MpPEJIOMIIEHHs CBETOBOTO JIyda OT yIJla MaJeHHs Ha

TPaHULIE «BO31YX—CTEKIIO.
4. [Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
S. Omnpenenenne (QOKYCHOTO pacCTOSIHUA M ONTUYECKOH CHIIBI COOMpArOLIe JIMH3bI

(271eKmpoHHan 0emoncmpayus).

6. OmBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CIIEKTD (1EKMPOHHAA 0eMOHCIMPAYU).
7. OnbITBl MO BOCHPUATHIO I[BETa MPEIMETOB IpHU MX HAONIOJEHUH Yepe3 IIBETOBBIE
(GMIBTPEIL.

Paszgen 12. KBanToBbIe siBJIeHUS

Onvimul Pezepghopoa v mutaHetapHas Mojieinb aroma. Mogenb atoma bopa. Hcnyckanue u
noznowjerue ceema amomom. Keanmul.

PangnoaktuBHOCTh. Anbgha-, bema- u ecamma-usnyyenus. CTpoeHHE aTOMHOTO snpa. HykionHas
Mooenv amomuoco sa0pa. Hzomonwvi. Paduoakmuenvie npespawenus. Illepuoo nonypacnaoa

AmoMHbIX 50€ep.



SlnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOrO W MacCOBOTro uucen. Peakyuu cummesa u
oenenus sioep. Uemounuku snepeuu Connya u 3630 (MC).

Snepuas snepretuka. Jeticmsus paduoakmusHulx usiydenuil Ha xcugvle opeanusmol (MC).
Hemoncmpayuu

1 CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

2 CrieKTphl pa3IYHbIX Ta30B.

3 CrnexTp Bomopo/ia.

4, Hab6mronenue TpekoB B kamepe BunbcoHna.

5 PaGota cuérurka HOHU3UPYIOMIUX U3TYUCHHH.

6 Perucrparus uznmydeHus MPUPOIHBIX MHHEPAIOB U TIPOTYKTOB.

DponmanvHole 1ab60pamopHvie padomvl U ONbvINbL

1. HccnenoBanne TpeKkoB: H3MEPEHHE SHEPTUM YACTHIBI [0 TOPMO3HOMY MyTH (IO
dboTorpadusam) (21eKmpoHHAs 0eEMOHCMPAUU).

2. W3mepenune panoakTHBHOTO (OHA (2/1eKMPOHHAA 0EMOHCIMPAUU).
IToBTOpHTEIBLHO-0000 AN MOIYIb

[ToBTOpUTENHEHO-0000IIAIOMIMK MOAYNIb TMPEAHA3HAUYEH JUIS CHUCTeMaTH3alud U 00001eHus
MPEIMETHOTO COACPIKAHMS U ONBITA ACSITEIbHOCTU, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
bu3uku.

[Tpr W3ydeHUW JAHHOTO MOIYJISA PEATH3YIOTCS M CHCTEMATH3UPYIOTCS BHJIBI JICITCIHLHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHKEHUE MPEIMETHBIX U METANPEAMETHBIX MIIaHUPYEMBIX
pe3ynbTaToB 00y4deHusl, GOpMHUpPYETCs €CTECTBEHHO-HAyYHAasi TPAMOTHOCTh: OCBOCHHE HayUHBIX
METOJIOB HWCCJICIOBAHMS SBICHUH TPHUPOJLI M TEXHUKH, OBJAJCHUC YMCHHSIMH OOBSICHSTH
dusnyecKkue SBICHUS, TPUMEHSS IIOJIYYCHHBIC 3HAHUS, pelarh 3aJadyd, B TOM YHCIIEC
KaueCTBEHHBIE M SKCTIEPUMEHTAIILHEIE.

[TpuHIMNHATBHO EATETbHOCTHBIA XapaKkTep JaHHOTO pa3jeNia pealu3yeTcs 3a cu€T TOro, 4To
yUaniiecs BHITOJHSIOT 3a/IaHUs, B KOTOPBIX MM IPeJIjIaraeTcs:

. Ha OCHOBE ITOJIYYCHHBIX 3HAHWHA pacro3HaBaThb W HAYYHO OOBICHATH (PH3UUECCKUE
SIBIICHUS B OKPY>KaIOIIEH MpUpOie U TOBCETHEBHOM KU3HH;

. UCIIONB30BaTh TOJ] PYKOBOJACTBOM I€Jarora HaydHble METOABl HCCIEAOBaHUS
(GU3HYECKUX SBIICHUH, B TOM 4YHCIIC JUIS MPOBEPKH THIIOTE3 M TOTYYCHHS TEOPETHUYCCKUX
BEIBOJIOB;

. OOBSCHATH C OTMOPOW HA MUIAKTUYECKUI Marepuas mocie oOCYKICHHs C MeAaroroMm
HAy4HbIE OCHOBBI HanOollee BAXKHBIX JIOCTH)KCHUU COBPEMEHHBIX TEXHOJIOTUH, HaIpUMep,
MPAKTUYECKOTO HCIONb30BAHUS PA3JIMYHBIX HMCTOYHMKOB OHHEPrMM Ha OCHOBE 3aKOHa

MMpEeBpaIICHNA U COXPAHCHUS BCEX U3BECTHBIX BUAOB DHECPIUH.



Kaxxgast u3 TemM JaHHOTO pazjena BKIIOYAeT SKCIepUMEHTAIbHOE HcciaeloBaHue 00001aloniero
XapakTepa Ha YCMOTPEHME IeJarora u mpu ero nomomu. Pasnen 3aBepiuaercs nNpoBeACHUEM
JMArHOCTUYECKON M OLIEHOYHOU paboThl 32 Kypc OCHOBHOM ILIKOJIBI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«®U3UKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

B nenom pesynbpratsl ocBoeHus: ooydatouumucs ¢ 3P yueOnoro npeamera «Ou3nka JTOHKHBI
COBIAJIaTh C pe3yJIbTaTaMy IPUMEPHOI paboueli mporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsI.
Haubonee 3HauuMbIMU SBIISIOTCS:
JIMYHOCTHBIE PE3YJIBTATDI:
MOTHUBAIHS K 00YYEHUIO U LIEJICHATPABICHHON TO3HABATEILHOM JeSITeIbHOCTH;
YCTaHOBKA HAa OCMBICJIEHHE JIMYHOTO OIBITA, HAOMIOEHUH 32 PU3NYECKUMU SKCIIEPUMEHTaMU;
YCTaHOBKA Ha OCMBICIIGHHE pPE3yJIbTaTOB HAOMIOEHUN 3a MPUPOJHBIMU U TEXHOTECHHBIMU
SBIICHUSIMU C TIO3ULIUN (PU3HUUECKUX 3aKOHOB;
CIOCOOHOCTh OIEHHWBATH MPOMCXOJSAIINE M3MEHEHUS M HMX TOCIEACTBHSA; (HOPMYIHpPOBATH U
OIICHUBATh PUCKH, POPMUPOBATH OTIBIT;
MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI JAESITeIbHOCTh (MpU
COBMECTHOM BBINOJIHEHUH JTa00PaTOPHBIX MPAKTUYECKUX padboT);
yMEHUE pa3inyaTh y4eOHbIE CHUTyallud, B KOTOpbIX yuammuiics ¢ 3[IP Moxer paeiicTBOBaTh
CaMOCTOSITENIbHO, U CUTYyalluH, TJIe CIEIyeT BOCIIOJIb30BAaThCs CIPaBOYHOM HMH(Opmanuen u
JPYTUMHU BCTIOMOTaTeJIbHBIMU CPEACTBAMU;
CIIOCOOHOCTH MPUHHUMATH PEIICHNE B )KU3HEHHON CUTYaIlMU HAa OCHOBE MEPEHOCa MONYUYEeHHBIX B
xoJie 00yueHHus! GU3NYECKUX 3HAHUN B aKTyaJIbHYIO CUTYaIUIO;
CIOCOOHOCTh COOJII0/IaTh B MOBCEIHEBHOM >KM3HU TpaBUjIa JIMYHON OE30MacHOCTH Ha OCHOBE
MOHUMAaHUA (PU3NYECKUX SBJICHUM U 3HaHUS 3aKOHOB (DU3UKH,
yYMEHHE KPUTHUYECKH OLIEHUBATh MOJYYEHHYIO OT cobecelHuKa MH(OpMAIHIO, COOTHOCS €€ CO
3HaHHEM (U3NYECKUX 3aKOHOB;
CIIOCOOHOCTH TepeiaTh CBOU COOOpaXeHUsI, YMO3aKIIOUEHHS TaK, YTOObI ObITh MOHATHIM APYTUM
4eJI0BEKOM;
a/IeKBaTHOCTh TOBEACHUS O0YYaIOLIErocs ¢ TOYKHM 3PEHHs ONMACHOCTH WM 0€30MacHOCTH s
ceOst MU 17151 OKPYKAIOIIIKX;
yBa)XKEHUE K TPYAY U pe3yibTaTaM TPYJAOBOH AESITEIbHOCTH;
yrayOieHue MpeAcTaBIeHUN O IEeNOCTHON KapTHHE MHpa Ha OCHOBE MPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHbIX 3HAHUM U MPAKTUUECKUX YMEHUH.
METANPEIMETHBIE PE3YJIbTATBI

Osnaoenue YHU6GepcaibHolmu yueﬁnbmu NO3HABAMEIbHBIMU OCHUCMBUAMIU:



BBISIBJIATh IPUYMHBI U CIIEJICTBUS MPOCTHIX (PU3UUECKUX SBICHUM;

omnpeneniaTth (pu3nuecKkue TMOHATHS, CO3AaBaTh OOOOIICHMs, YyCTaHABIWBATh AaHAJOTHH,
KJIaccu(UIUpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ui KIacCU(PUKAIIH,
UCIOJIb3Ys CIPAaBOYHYIO HH(POPMALIMIO U OIUPAsCh HA AJITOPUTM yUeOHBIX JIEHCTBUIA;
yCTAQHaBJIMBaTh IPUUMHHO-CIECICTBEHHbIE CBSI3U, CTPOMTh JIOTHYECKOE  PpacCyXJEHHeE,
YMO3aK/IlO4eHUe (MHAYKTUBHOE, JAEIyKTHUBHOE, II0 AaHAJOTMU) M JielaTh BBIBOABI 0]
PYKOBOJCTBOM II€AArora;

UCKaThb WM OTOMpaTh MH(GOPMALMIO WIM JaHHbIE M3 HCTOYHMKOB C YYETOM NPEAJIOKECHHON
y4eOHOIl 3a/1a41 U 3a/1aHHBIX KPUTEPUEB.

co3/1aBaTh, IPUMEHITHh U MIPEOOPa30BbIBATh 3HAKK U CHMBOJIbI, MOJEIIN U CXEMBI JJISl PELICHUS
yueOHBIX Y I103HABATEIbHBIX 33/1a4;

C IOMOIIBIO MEeAarora Wi CaMOCTOSITENbHO IPOBOJAUTH OIBIT, HECIOXKHBIA 3KCIEPUMEHT 110
YCTAHOBJICHUIO OCOOCHHOCTEH (PU3MUECKOro 00bEKTa UM SBJICHMUS;

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUJIA B IPYroi (TaOIMIly B TEKCT U TIp.);
yCTaHABJIMBATh B3aUMOCBSI3b (PU3MUYECKHX SBICHUH U MTPOIECCOB, UCIOIB3YS AITOPUTM YUEOHBIX
IIEUCTBUIA.

Osnaodenue yHueepcanbHoiMu YUeOHbIMU KOMMYHUKAMUECHBIMU OCUCHEUAMU:

OCO3HAHHO HCHOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajJauell KOMMYHUKAIMM IS
BBIPQKEHHS CBOUX MBICIIEH U OTPEOHOCTEN JIsl IJIAHUPOBAHUS CBOEH JESITENbHOCTH;
OpraHu30BBIBaTh YueOHOE B3auMO/JeicTBUE B rpyImie (OnpenesaTs o0Iue 1eaH, pacipeaesTh
POJIM, JOTOBapUBATHCS JPYT C IPYIOM H T. [I.).

L[eJICHAIIPaBICHHO HCIIOJIb30BATh MH(GOPMAIIMOHHO-KOMMYHUKATHBHbIE TEXHOJIOTHH,
HEOOXOUMBIE I PEIICHUs yYEOHBIX U MPAKTUUYECKUX (PU3NYECKUX 3a/1a4;

OpPraHU30BbIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIBHOCTb C YYHUTENEeM U
CBEpCTHHKAMH B Ipoliecce 3aHATHH (U3UKOM.

Ognadenue ynugepcanbHolMu y4eOHbIMU PEYSIAMUSHBIMU OCUCHEUAMU:

MOHMMATh LIE€JH €CTECTBEHHOHAYYHOI'0 00Y4eHHUs, CTaBUTh U (HOPMYIHUpOBaTh JJIsl ceOsl HOBbIE
3aJaud B yueOe U MO3HABATENbHOM e TeTbHOCTH;

oOHapyxuBaThb W (QOpPMYJIHUpOBaTh Y4eOHYIO mpoOieMy, OIpenensTb Ledb ydeOHOU
JeSITEIbHOCTH;

CaMOCTOSITENIbHO MJIK C TIOMOUIbIO YUYWTENsl IUIAHUPOBAaTh IYyTH JIOCTHXKEHHUS Leled B
(¢u3nUecKuX SKCIEPUMEHTaX, B TOM YHCIIE aJbTepHATHBHbBIC, OCO3HAHHO BBHIOMpaTh Hamboiiee
3 PEeKTUBHBIE CITIOCOOBI pelIeH!s YUeOHBIX U MO3HABATENbHBIX 3a/1a4;

COOTHOCUTH CBOM IPAKTHYECKUE JAEHCTBHS C IJIAHUPYEMBIMU pE3YylbTaTaMM, OCYILECTBIISATh

KOHTPOJIb CBOEH HESATENIbHOCTH B MPOIECCE TOCTHKEHUS pe3ysbTaTa, ONpeNeisThb CIOCOObI



JIEHCTBHUI B paMKax IMPEUIOKEHHBIX YCIOBUN M TPEOOBaHUH, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;
MPABUJILHOCTH BBITIOJTHEHUS SKCIIEPUMEHTAIILHONW yu4eOHOH 3a1auu, COOCTBEHHBIE BO3MOXHOCTH
€e pelIeHHUS;
BJIQJICHHE OCHOBaMH CaMOKOHTPOJI, CAMOOLICHKH, MPHUHITHUS PEIICHUH U OCYILIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEILHOU NESTCILHOCTH,
JaBaTh aJICKBAaTHYIO OIICHKY CUTYAIllMH U TIpeJiaraTh IIaH €¢ U3MCHCHHUS,
MPEeBUJETh TPYIHOCTHU, KOTOPhIE MOTYT BOSHUKHYTh IIPU pellleHuU y4eOHOH 3a1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.
MNPEJIMETHBIE PE3YJIBTATHI
TpeOoBanusi K NpeIMETHBIM pe3yJabTaTaM OCBOEHHUsl y4eOHOro mnpeamera «Duzmkay,
pacnpejeseHHbIe [0 roaM 00y4eHHs
Pesynbrarel o rogam GopMyIUpyIOTCs IO IPUHIUITY 100aBIICHUS HOBBIX Pe3y/lIbTaTOB OT roja
K TOay (pe3yJbTaTbl OYEpPEIHOr0 rojia MO YMOJIYAHHWIO BKJIIOUYAIOT PE3YJbTaThl MPEABITYIINX
JIET).

7 KJIACC
[IpenmeTrHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
o0yyaromuxcst yMeHHi:
— OpPUEHTUPOBATHCS B MOHATHIX U ONEPUPOBATh MU HA 0a30BOM ypOBHE: (U3UYECKUE U
XUMHUYECKHE SIBIICHUS; HAOIIOJICHUE, SKCIICPUMEHT, MOJIEIb, TUIIOTE3a; CIUHUIBI (PH3UIECKIX
BEIIMYMH; aTOM, MOJIEKYJia, arperaTHbIe COCTOSIHUS BelecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOe);
MEXaHMYECKOe JBUKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIMHEHHOE), TpaeKTopus,
paBHOJICHCTBYIOIAs cuil, nedopMmarus (ynpyras, miaacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECs
COCY/IbI, C OTIOPO¥ Ha AUIAKTUYECKUN MaTepra
— pasnuuath sBieHus (AuQdy3us; TEMIoBOe ABMKCHHE YacTHUIl BEIIECTBA; PaBHOMEPHOE
JIBIDKCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPIIUS;, B3aUMOJCHCTBUE TEIN, pasHosecue meépobix
mejl ¢ 3aKpeniéHHOU OCblo épaujenuss; Tieperada AaBleHUs TBEPABIMU TeJIaMH, )KUJIKOCTIMHU U
razamu; arMocepHOE JaBJICHUE; TIUIaBaHWE TN, MPEBPAIICHUS MEXaHUYECKOW DHEPTHH)
M0 OMUCAHHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX JTaHHOE
bu3HIecKoe SIBICHUE, IMOCTIE MPEIBAPUTEITHLHOTO 00CYKICHHS C TIE1aroroM;
— pacmo3HaBaTh MPOSIBICHNWE M3YyYEHHBIX (PU3NYECKUX SIBICHUH B OKPYXAIOIIeM MHUpE, B
TOM YHciie (U3UYSCKHE SIBICHUS B IPUPOJIC: MPUMEPHI IBHKCHHS C PA3IMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW NpPUPOJE; ACHCTBHE CHIIBI TPEHUS B TMPUPOJE M TEXHHUKE; BIHSHUC

aTMOC(EepHOTrO NAaBJICHUS HA XMBOW OpraHM3M; IUIaBaHHE PhIO; pHIYard B TeJe 4YellOBeKa; Mpu



9TOM MEPEeBOJUTh MPAKTHUECKYI0 3aJady B  yueOHYI0, BBLACIATh CYILIECTBEHHbBIC
CBOWCTBA/NPU3HAKN (PU3NUYECKUX SIBIICHUH C TTOMOLIBIO IT€arora;

- OINKCHIBATh M3yYEHHbIE CBOMCTBA TN W (U3UYECKUE SIBICHUS, UCHOIB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbD,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHWdeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO(PPHUIMEHT MOJNE3HOTO ACHCTBUS MEXaHM3MOB, KMHETHUYECKAsl M MOTCHIUAIbHAS YHEPIHs) C
OTIOPOi Ha CXeMYy; MPH OMUCAHUU PACKPHIBATH (PU3MUECKUI CMBICI UCHOIB3YEMBIX BEITHYUH, UX
0003HaYCHHSI U €IUHUIIBI (PU3HYECKUX BEIUYUH, HAXOOUMb (YOPMYbl, C8A3bIBAIOUWUE OAHHYVIO
Qusuueckyro enuduHy ¢ OpyeuMu GeIUUUHAMU, CIMPOUMb 2PAPUKYU U3YUEHHbIX 3a8UCUMOCTEl
Guszuueckux éeauyuH ¢ ONOPON Ha TUJAKTUUYECKUI MaTepHalt;

— XapaKTepu30BaTh CBOWCTBA Tell, PU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONIb3Yys MpaBHiia
CJIOKeHUs cui (BI0JIb OAHOU TIpsiMOit), 3akow I'yka, 3axon Ilackans, 3axon Apxumeoda, npasuio
pasHogecus pviuaza (610Ka), «3010moe npasuio» MexaHuky, 3aKOH COXpPaHEHUsI MEXaHUYECKOU
SHEPruu; TMpH OTOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHA U 3anUCLIBAMb €20
Mamemamuyeckoe 8blpaddceHue oo pyKo8ooCmeom nedazo2a ¢ o0cyicoeHuem niana pabomsi;

— OOBSACHATH (PU3HUECKUE SIBICHUS, IPOLIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: TMpU TOMOIIM TeJarora BbBISBISATh
NPUYHMHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHUYECKUX IIaroB ¢ OMOPOH Ha
1—2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

- pemaTh THUMOBBIE pacu€THBIE 3aJaud B |JEHCTBHE C OMOpOH Ha alroOpuTM,
MPEIBAPUTENLHO Pa300paHHBII COBMECTHO C MEJAaroroM, MCHOJb3ysl 3aKOHBI U (POPMYIbI,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHallu3a YCIOBHUS 3aJayd 3alHChIBATh
KpaTKOE YCIIOBHUE, IMOJACTABIATh (U3NYECKHE BENUYMHBI B (OPMYIBl U TMPOBOAUTH PACUETHI,
HAXOJIUTh CIIPABOYHEIC JaHHBIE, HEOOXOANMBIE /ISl PEIICHUs 33/1a4, OIICHUBATh PEATMCTHIHOCTh
MOJTYYeHHOW (PU3MUECKON BETUYUHBI;

— pacro3HaBath MpPOOJIEMbI, KOTOPhIE MOYXXHO PEIINTh MPU TOMOIIH (PH3HUUECKUX METOIOB
nocjyie TMpeABapUTEIbHOIO OOCYXKIEHHSI € IeNaroroM; MpH IMOMOLIM IeJarora B ONHUCAHUU
UCCIICIOBAaHHUS  BBIJCIATh IPOBEpSIEMOE MpEANoJIoKeHHue (TUIoTe3y), ¢ OHOpodM Ha
TUAAKTHYECKUI MaTepuall pa3iudaTh U HHTEPIPETUPOBAThH MONYYCHHBIH pe3ylnbTaT, HAXOAUTh
nociie 00CYXAeHHsI ¢ IeAaroromM OMMOKH B X0JI€ OTIbITA, JIEJIaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaMm;

— yMETb HAXOJUTh C HCIOJB30BaHUEM HU(POBBIX 00pa30BaATEIBHBIX PECYPCOB OMBITHI 11O
HAOMOJIEHNI0 (U3MYECKUX SIBICHUH WM (U3MYECKHX CBOMCTB Tel: (OpMyIMpOBaTh

IpoBEpsiEMbIE TPEANONOKEHHsI, COOUpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO O0OpYAOBaHUS C



OTIOpO Ha CXEeMy, 3alHMChIBaTh XOJ[ OMbITa U (HOPMYJIHUPOBATH BBIBOABI IOJ] PYKOBOJCTBOM
rejarora;

- BBITIOJIHATE TMPSIMBIE M3MEPEHHS PACCTOSIHHUS, BPEMEHH, MacChl Tella, 00bEMa, CHUIIbI U
TEMIEPATYPHI C UCIOJIIb30BAHUEM AaHAIOTOBBIX U IUGPOBEIX MPHOOPOB C OMOPOI HA ANTOPUTM;
3aMKMChIBATh MOKa3aHUsI MPUOOPOB € yUETOM 3aJIaHHON aOCOJIFOTHOW MOTPEITHOCTH U3MEPEHUH;

- MPOBOJNTH COBMECTHO C IEJaroroM HCCIEIOBaHUE 3aBHUCUMOCTH OJHON (Qu3udeckon
BEJIMYUHBI OT JPYroi C UCIOJIb30BAaHUEM MPSIMBIX U3MEPECHHH (3aBUCUMOCTH IYyTH PAaBHOMEPHO
JIBIKYILIETOCS TeJIa OT BPEMEHM JBUWKCHUS TEIA;, CUIbl MPeHUsi CKOIbICeHUs om eeca mend,
Kauecmea 00pabomku NoGepxXHocmel mei U He3a8UCUMOCMU CUTbl MPeHUus Om Niowaou
CONPUKOCHOBEHUSL Mel; CULbL YNPY2OCmu Om YOIUHEHUsT NPYHCUHBL, BbLMAIKUBAIOWEU CUTbL OM
00béMa NOPyINCEHHOU yacmu meaa U Om NIOMHOCMU JHCUOKOCMU, €€ He3a8UCUMOCTIU
om NIOMHOCIU med, Om 21YOUHbL, HA KOMOPYI0 NOZSPYAHCEHO MENO, YCI08Ull NIA8AHUs mell,
VCIo8ull  pasHosecus pwvluaea u 0OI0K08),TIOJI PYKOBOJCTBOM IIEAarora ydacTBOBaTh B
TUTAHUPOBAHUH YI€OHOTO HCCIICIOBAHUS, COOMPATh YCTAHOBKY U BBIIIOHITH H3MEPCHUS, CICTYSI
NPeJIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YJIbTaThl IMOJYYEHHOH 3aBUCUMOCTU (HU3HUECKUX
BEJIMYMH B BHUJE MPEIJIOKEHHBIX TaONUIl U TpapuKOB, JelaTh BBIBOABI IO pe3ylbTaTam
HCCIICIOBAHMS;

- COOTHOCHUTh KOCBEHHBIE HW3MepeHUsi (PU3UYECKHX BENUYUH (TUIOTHOCTH BeIIECTBa
JKUJKOCTH W TBEPAOTO TeJa; CUJia TPEHHS CKOJIBKEHHS; JaBICHUE BO3yXa; BBITAJKUBAIOIIAS
cuia, EWCTBYIONIAsl HA MOTPYXKEHHOE B KUIAKOCThH TENO; KOI(PPHUIMEHT MOJIE3HOTO JEUCTBUS
MPOCTBIX MEXAHU3MOB), CIIEys MPEIOKEHHON NHCTPYKIMU; TIPU BBINIOJHEHUH U3MEPEHUN MO
PYKOBOJCTBOM IeJlarora coOupaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY M BBIUMCISTH 3HAUYCHUE
HCKOMOM BEITHUHNHEL,

- coOnrofaTh TpaBWia TEXHUKH O€30macHOCTH TMpu  paboTe ¢ 1abopaToOpHBIM
000pyT0BaHKEM TI0CIIE MPEIBAPUTEITHLHOTO O0CYKICHHS C TI€1aroroM;

- COTOCTABJIATh TPHUHIUIILI JEHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIMHUECS COCYIbl, OapoMeTp, pblyar, TMOJABWKHBIN U
HETOABMKHBIA OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM HA TUJAKTHUECKUI MaTepual;

- XapaKTEepPU30BaTh MPUHIIMITBI ICUCTBUS N3yUEHHBIX TPUOOPOB M TEXHHYECKUX YCTPOMCTB
nociie IPeaBAPUTENHLHOTO O0CYXACHUS C MEJaroroM ¢ Ornopoi Ha MX OMHCAaHUS (B TOM YHCIE:
MOJAIIUIHUKK, YCTPOWCTBO BOJOMPOBOAA, TUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBOW HACOC, apEOMETp), HCIONB3ys 3HAHUS O CBOWCTBAX (PU3MYECKUX SBICHUNA U
He0oOXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3AKOHOMEPHOCTH;

- MPUBOAUTL TPUMEPHl / HAXOAUTh HHPOPMAMIO O TPHUMEpPax MPAKTHIECKOTO

WCIIOJIh30BaHUs (DM3UMYECKUX 3HAHWKM B TMOBCEIHEBHOM >KU3HU IJIsi 0OecriedeHus: 0€30MacHOCTH



npu oOpamieHnu ¢ NpHOOpaMH M TEXHWYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10pOBbS H
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHS B OKPYXKaIOIIEH cpene;
- OCYIIECTBIISATH C TIOMOIIBIO MeAarora 0T00p NCTOYHUKOB MH(opManuu B cetu VHTEpHET
B COOTBCTCTBUU C 3aJJaHHBIM IMOHWCKOBBLIM 3aIIPpOCOM, HAa OCHOBC MMCHOIIUXCA 3HAHUU H HyTeM
CPaBHEHHUS  pa3IMYHBIX  HCTOYHUKOB  BBIACHATH  MHPOPMAIMIO, KOTOpas  SBISAETCA
POTUBOPEYMBOIN MIM MOXKET OBITh HEZIOCTOBEPHOIA;
- UCTIOJIB30BATh IIPU BBIMOJIHEHUH Y4YeOHBIX 3a/JlaHUi HAyYHO-TIONYJSIPHYIO JINTEPATypy
¢u3MUecKoro Ccopep)kaHMs, CIpPABOYHBIE MaTepHajbl, pecypchl ceTd HTepHer; BraneTsh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;
- CO371aBaTh II0J PYKOBOJCTBOM Ilefjarora ¢ OOCyXJIeHHeM IIIaHa palboThl KpaTKue
MUCHbMEHHBIC U YCTHBIC COOOINCHUS HA OCHOBE 2—3 WCTOYHHKOB WH(pOpMamuu (pU3NIecKoro
COZIEp’KaHMs, B TOM YHCJIE IyOINYHO /IeNaTh KPaTKUe COOOIEHHS O pe3yIbTaTax MPOEKTOB HIIH
y4eOHBIX UCCIEJOBAHMIA; IIPH ITOM I'PAMOTHO MCIIOJIB30BATh N3YYCHHBIN MOHITUIHBINA anmapaT
Kypca (GPU3MKH, COMTPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIINCH;
- IpU BBINOJIHEHUU Y4eOHBIX IPOEKTOB M HCCIEIOBAaHHMU IOJI PYKOBOJICTBOM II€/arora
pacupeaciiaTb 0053aHHOCTH B rpymmec B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJa4aMu, CICAUTH 3a
BBIIIOJTHEHUEM IIJIaHA ILCI\/'ICTBI/II\/JI, aICKBATHO OILICHHUBATh COOCTBEHHBIH BKJIaJd B JACATCIBHOCTH
IPYIIIbI; BEICTPaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYXKAIOIUX.

8 KJIACC
[IpenmeTHble pe3ynabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
o0yyaromuxcsi yMeHui:
- OpUEHTHPOBATHCS B NOHATHUAX U ONEpPUPOBaTH MMM Ha 0a30BOM YpOBHE: Macca U
pasmepsl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBa,
KpHUCTaJNINYeCKre U aMop(HbIe Teja, HAChIEHHbI 1 HEHACHIIEHHBIH Map, BIAKHOCTh BO3/1yXa;
TeMrepaTypa, BHYTPEHHSSI DHEPrus, TEIJIOBOM JBUTaTellb; AJIEMEHTAPHBIA SICKTPUYECKHUI
3apAq, SJCKTPHUYCCKOC IT0JIC, MPOBOJHUKH WU OUIJICKTPHUKH, TTOCTOSTHHBIH 3J'IeKTpI/I‘-IeCKI/H71 TOK,
MAarHuTHOE MOJIC;
- pa3nuyuaTh SBJICHHUS IIOCIE TPEIBAPUTEIBHOTO OOCYKICHHS C MEeNaroroM (TEmIoBoe
pacuipeHue/cxarue, Terjonepeaaya, TEIUIOBOE pPaBHOBECHE, CMauMBaHHUE, KalWJUISPHbIE
SBJICHUS, WCIapeHHe, KOHACHCAIMs, IUIaBJIeHHEe, KpUCTaUIM3auus (OTBepAEBaHUE), KUIICHHE,
Terionepenadya  (TEIUIONPOBOAHOCTh,  KOHBEKIHMS,  W3Iy4EHHE);  OJIeKTpH3alus  Tell,
B3aI/IMO,ZIeI\/IICTBI/Ie 3apA0B, }IeﬁCTBHﬂ SJICKTPHUICCKOTO TOKa, KOpPOTKO€ 3aMbIKaHUCE,

B321PIMOI[CI>1CTBH€ MAarHuToB, HGﬁCTBHC MAarHuTHOI O I0JIA Ha MPOBOJHUK C  TOKOM,



JJIEKTPOMArHuTHasi UHIYKIUS) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

- pacrno3HaBaTh C IOMOIIBIO MEAarora MPOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SBICHHIMA
B OKpyXaroumem MUpC, B TOM HYHUCIC (I)I/I3I/I‘-ICCKI/IG SABJICHUSA B MPpUPOJAC: IMOBCPXHOCTHOC
HATSDKEHHE M KalWULSIpHBIE SIBICHUS B MPHUPOJE, KPUCTAUIbl B Ipupoje, uzinydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHUE pOCHl, TyMaHa, UHEsS, CHEra;
SJICKTPHUYCCKHUC ABJICHHA B aTMocq)epe, QJICKTPHUYCCTBO JKUBBIX OPraHM3MOB; MAarHuTHOC II0JIC
3emutu, Ipeiid MONTFOCOB, POIh MArHUTHOTO TIOJISL IJISl )KU3HH Ha 3eMJie, MOJIIPHOE CUSHUE; MPU
9TOM  T[EPEeBOJUTh NPAKTHUECKYI 3agady B  y4eOHYI, BBIICNATh  CYLIECTBEHHBIE
CBOICTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

— OIMKCHIBATh TOJ] PYKOBOJICTBOM IieAarora ¢ OOCYXJIEHHEM IlaHa paboOThl U3yYCHHbBIE
cBOiicTBa Ten ¥ (U3MYECKUE SIBICHHUSA, MCIONb3yd (U3MYECKUE BEIWYHHBI (TeMIeparypa,
BHYTPCHHAA OJSHCPrusA, KOJUYCCTBO TCIJIOTHI, YACJIbHAA TENJIOEMKOCTh BCIICCTBA, YACJIbHAasA
TEIUIOTa IUIABJIEHMSI, yJelbHas TEIUIoTa [apooOpa3oBaHus, YJAeIbHAs TEIJIOTa CrOpaHus
TOIUIMBA, KOO(PHUIIMEHT MOJIE3HOTO JACWCTBUS TEIUIOBOM MaIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTH
BO3/yXa, JJIEKTPUYECKHI 3apsij, CHlIa TOKa, JJIEKTPUYECKOE HAMpsHKEHUE, COMPOTHUBIICHUE
IIPOBOJIHMKA, YJI€IbHOE COIPOTUBIIEHUE BEUIECTBA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA);
npu OIIMCAaHWKU TIPABUJIIBHO TpPAKTOBAaTb C IIOMONIIBIO II€Aarora (1)I/I3I/I‘IGCKI/II\/'I CMBbICJI
UCIIONIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYHMHY C JPYTUMHU BEIHMYMHAMH, CTPOUTH Tpaduku
HN3YUCHHBIX 3aBUCUMOCTEN (1)H31/I‘-I€CKI/IX BCJINYHH,

- OTIpEAENATh TOCNe TMPEIBAPUTENILHOTO OOCYKIEHUSI C TMeAaroroM CBOICTBa Ted,
q)HSI/I‘IeCKI/IG SABJICHUA MW IPOLECChI, HCIOJIb3ysd OCHOBHBIC IIOJOXKCHUA MOJICKYIISIPHO-
KHHETHUECKOU TCOpHUU CTPOCHHA BCUICCTBA, IPUHIUII CYIICPIIO3UIIUN oneu (Ha Ka4y€CTBECHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Iy y4yacTka Lemnu, 3axox [coyia—/lenya,
3aKOH COXPAHEHUs DHEPrHH; MPH STOM HAXOIWTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €ro
MaTeMaTHU4YeCKOe BhIpaXKEHHE C ONOPOi Ha U(poBbIe 00pa3oBaTeNbHbIE PECYPCHI;

- COOTHOCHUTH TIOJI KOHTPOJIEM Iefarora (pu3mveckue Mmporecchl U CBOWCTBA TEN, B TOM
YUCI€ M B KOHTEKCTE CHUTyalluil NPAKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, IpU ITOMOIIH
neaarora BbIABIATE MMPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH 00BscHeHnE U3 1—2 JIOTHYECKUX
[IaroB ¢ ONMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (M3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEM;

— pemaTth TUIOBBIE pPACUETHBIE 3adaud B |—2 [AeWCTBUS C ONOPOM Ha anropuTM,
IpeBapUTEbHO Pa300paHHBIE COBMECTHO C IEAAaroroM, MCHONb3Yysd 3aKOHBI M (OPMYIIBL,

CBsA3BIBAIOIINEC (1)I/IBI/I‘I€CKI/IC BCJIIMYMHBI: Ha OCHOBC aHajlW3a YCJIOBHA 3aJadu 3alllChIBAaThb



KpaTKoe YCJIOBHUE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl PEIEHMs 3a/laud, BBIOMpAaTh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE Ul €€ pelieHHs], MPOBOAUTh PAacuéThl M CPAaBHUBATH IMOJYUYCHHOE
3HaYeHHEe (PU3NIECKOHN BETMUNHBI C U3BECTHBIMU JTAHHBIMH;

— UMETH MPEJICTABICHUE O MPOo0JIeMaX, KOTOPbIE MOKHO PELIUTH IPH MOMOIIN (PU3NIECKUX
METOOB II0CJI€ MPEABAPUTEIBHOIO OOCYXKIEHMS C IEAaroroM; HCIOJIb3ysl OIMCAaHUe
UCCIICIOBAHMS, BBIIEIATh NPOBEPSEMOE IIPEAIOJIOKEHHE, OLCHUBATH MPABUIBHOCTH IOPSAKA
IIPOBEJCHUS UCCIIEA0BaHNUs, AETaTh BbIBObL;

- YMETh HaXOJAUTh C MCIIOJIb30BaHUEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 110
HAOMIOCHUIO (U3UYECKUX SIBICHUN WM (PU3MYECKHX CBOMCTB TeNl (KANWJUIPHBIC SBICHUSA,
3aBUCHUMOCTh [JaBJEHMsSI BO3AyXa OT e€ro o0bEMa, TeMIepaTrypbl; CKOpPOCTH Ipoliecca
OCTBIBAHUS/HATPEBAHUs NPU M3ITYYEHUH OT LBETa M3JIydyarolleil/MOorIoIaoneld NOBepXHOCTH;
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATypbl >KMIKOCTH M IUIOIAAM €€ IIOBEPXHOCTH;
AIIEKTpU3ALUS TNl M B3aUMOJCHCTBHE AIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE MOCTOSHHBIX
MarHuToOB, BU3yallM3allis MAarHUTHBIX I10JIEH MOCTOSHHBIX MarHUTOB; JIEHCTBUS MAarHUTHOTO
IOJII HAa IPOBOAHHMK C TOKOM, CBOWCTBAa 3JEKTPOMAarHUTa, CBOWMCTBA 3JIEKTPOJBUTrATENsS
IOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh MPOBEpSEMbIe MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY U3
IPEUIOKEHHOTO 000pYIOBAHHUS C OMOPOM HAa CXEMY;OMHUCHIBATh X0/ ONbITa U (OPMYIUPOBATH
BBIBO/IbI 110/1 PYKOBOJICTBOM I€arora;

- HMMETh MPEJICTABICHHS O U3MEPEHUH TeMIIepaTypbl, OTHOCUTEIbHON BIQXKHOCTH BO3AYXa,
CWJIBI TOKa, HANpPSKEHUs] C MCIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB M JATYMKOB (PUINUECKUX
BEJIMYMH; NP IOMOUIM II€farora CpaBHMBATh PE3YyJIbTAThl M3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIHOCTH;

- MIPOBOJIUTH COBMECTHO C MEJaroroM HCCIEIOBAaHUE 3aBHCHMOCTH OJHOM (hu3nyeckoi
BEJIMYMHBI OT JIPYTOil C MCIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHHH (3aBHCHMOCTh CONPOTUBIICHHUS
MPOBOJAHMKA OT €ro JUIMHBI, IJIOLAAM IONEPEYHOrO0 CEYEHHS] M YIEIBbHOIO CONPOTHUBIICHUS
BElleCTBa MPOBOJAHMKA; CHJIBl TOKA, MIAYIIETO0 Yepe3 MPOBOJHUK, OT HANpsOHKEHHs Ha
IIPOBOJHMKE; UCCIIEIOBAaHUE NIOCIIEN0BATENBHOIO U MAPAJUIENBHOIO COEAMHEHNI NTPOBOIHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHNE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHUS MOJ PYKOBOJCTBOM
nearora, clieys npeajiokeHHOMY IJ1aHy, (GPMKCUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH
B BHJIe TaONIuUIl U rpaUuKOB, IeJaTh BBIBOJBI 110 Pe3yJbTaTaM MCCIIEIOBAHUS MOCIE 00CYXKIeHUs
C TE1aroroM;

— COOTHOCHUTh KOCBEHHBIE H3MEpPEHHS (PU3NYECKUX BENUYMH (yIeNbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTHUBICHHE IPOBOJHUKA, PabOTa M MOLIHOCTh DJEKTPUUYECKOTO TOKa): C
MOMOIIBIO TIeJjarora IUTAHUPOBATh H3MEPEHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY,

(01 (5919% HpGI[J'IO)KCHHOfI HHCTPYKIUHW, U BEIYUCIIATh 3HAYCHUC BCIIMYHNHBI;



- coOmogaTh TMpaBWiIa TEXHUKUM Oe30MacHOCTH Tpu  pabore ¢ 1abOpaTOpHBIM
000pyTI0BaHHEM I10CIIE MPEIBAPUTEIHLHOTO 00CYKICHHS C TIE1aroroM;

- COTOCTABIIATh C TOMOIIBIO TEJarora MPUHIMUIIBI JEHCTBHS HW3YYEHHBIX IPHOOPOB
1 TEXHUYECKUX YCTPOMCTB C OMOPOH HA WX OMHUCAHUs (B TOM YHUCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEpMETp, BOJIBTMETp, CUETYMK DIICKTPUUYCCKOW OSHEPTHH,
AIEKTPOOCBETUTENBHBIE puoOOoPHI, HarpeBaTelibHbIE AIEKTPOTPUOOPHI (npumepsr),
AJICKTPUYECKUE TPEIOXPAHUTENN; DJICKTPOMArHUT, SJCKTPOJBHUTATENb TOCTOSHHOIO TOKA),
UCIIONIB3YSl METOJUYCCKUE MaTepHallbl O CBOMCTBaX (DU3WYECKUX SIBICHHUH U HEO0OXOIUMBIC
busznyecKre 3aKOHOMEPHOCTH;

- pacmo3HaBaTh IOCIe TMPEABAPUTEIBHOTO OOCYKIEHUS C TMEeAaroroM IpocCThIe
TEXHUYECKUE YCTPONCTBA U M3MEPUTEIIbHBIE PUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM
(’KMJIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIH BHYTPEHHETO CTOPaHMUS,
3JICKTPOCKOI, PEOCTAT); COCTABJISTH CXEMBI JJIEKTPUUYECKHUX IIENeH C TOCIIeI0BATEIbHBIM U
napajuiebHBIM COCAMHEHHEM D3JIEMEHTOB, COOTHOCS YCIIOBHBIE OO0O3HAY€HHUs OJIEMEHTOB
ANEKTPUYECKUX LECTIEH;

- MPUBOJAUTL  NPUMEPHI/HAXOAWTh  HHGOPMAIIMI0 O  IpUMEpax  MPaAKTHYECKOTO
UCIIOJIb30BaHUsl (PM3UYECKUX 3HAHWI B MTOBCEIHEBHOM KU3HU I OOecIieueHus: 0€30MacHOCTH
npu oOpameHun ¢ TpudopaMud W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSA
U COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpee;

- OCYIIECTBJISITh C TMOMOIIBIO0 TeJarora MOUCK HHGOpMAIU (PU3NUECKOTO COACPIKAHUS
B ceTu lHTEepHET, Ha OCHOBE HMEKIIMXCS 3HAHUN WU NYTEM CpPaBHEHHUS JOMOJHUTEIBHBIX
HMCTOYHHKOB BBIICIATh MH(OPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON WMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

- WCIIOIB30BaTh TPU BBIMOJHEHUH Y4YEOHBIX 3aJlaHUi OTOOPaHHYIO I€1aroroM Hay4dHO-
MONYJISIPHYIO JINTEPATypy (PU3HUECKOTO COJIEPKaHMs, CIPABOYHBIE MaTEpHUANbl, peCYpPChl CETH
WuTepHeT; BIageTh nmpuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOpMAIMK W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO C OIIOPOM HA AJITOPUTM U YTOUHSIOIIUE BOIIPOCHI IEAArora;
- CO3/1aBaTh IMOJ PYKOBOJCTBOM Te/arora ¢ 0OCy>KJIeHHeM IIaHa paOOThl MUCHhbMEHHBIE U
KpaTKue YCTHBIE co00IeHus, 000011as nHGOpMaIH0 U3 HECKOJIBKIX UCTOYHUKOB (PU3MUECKOTO
COJIEpXaHUsA, B TOM YHCIE MMYOJIMYHO TMPEACTABIATh pe3yibTaThl TPOSKTHOW WU
HCCIIEIOBATENIbCKOM JIEATENIbHOCTH; P 3TOM IPaMOTHO MCITOIb30BaTh U3YUYEHHBIN MOHATUNHBINA
anmapar Kypca GU3HKH, COPOBOXKIATH BBICTYIUICHUE TIPE3CHTAIIUEH;

- MPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB W HCCIAEAOBAHWN (DU3UYECKUX TPOIECCOB MOJ
PYKOBOACTBOM TIEarora pacmpeleNsiTh OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C

IOCTAaBJICHHBIMHU 3aJadyaMH, CICAUTH 3a BBIIIOJITHCHHUCM IIJIaHa ,Z[GI\/'ICTBI/II\/JI H KOPPCKTHUPOBATH €TO,



aJIeKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJAaJ B JEATEIBHOCTh TIPYIIBI; BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

9 KJIACC
[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00y4aroImuxcst yMEHUH:
- OPHEHTUPOBATbCS B MOHATUAX M ONEpUPOBaTh MMU Ha 0a30BOM YpOBHE: CHUCTEMA
oTcuéra, MaTepuaibHas TOYKa, TPAECKTOPHs, OTHOCUTEIBHOCTb MEXaHMUYECKOIO JIBUYKEHUS,
nedopmanns  (ympyras, IUIaCTHYecKasl), TPEHHE, YEeHMpPOCmpeMumenbHoe YCKOpeHue,
HEBECOMOCTb M MEpPEerpy3Kd; LEHTP TSKECTH; aOCOJIIOTHO TBEPAOE TENIO, LEHTP TXKECTU
TBEPOrO Teja, paBHOBECHE; MEXaHMYECKHEe KOJIeOaHUs M BOJHBI, 3BYK, HH(Pa3BYK
U yIbTPa3ByK; OJJEKTPOMAarHUTHbIE BOJHBI, IlKajJa 3JEKTPOMArHUTHBIX  BOJH, CBET,
OJIU30PYKOCTh U NabHO30PKOCTb, CHEKMPbl UCHYCKAHUA U NO2oujeHUsl; alnb(a-, OeTa- U raMmma-
U3JIy4€HUs1, U30TOIIb, iAEPHAs SHEPTE€THKA;
- COOTHOCHTb SIBJICHHS IIOCJIE NIPEIBAPUTEIBHOIO 00CYKICHHS € IIEAAroroM (paBHOMEPHOE
U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBHXEHHE, PAaBHOYCKOPEHHOE NPSMOJUHEHHOE ABHKEHHE,
CcBOOOJIHOE TaJieHHe Tell, PaBHOMEPHOE [BHXEHHME IO OKPYKHOCTH, B3aMMOJEHUCTBHE Tell,
pEaKkTUBHOE JIBUYKEHUE, KOJeOaTeNbHOE IBHKEHUE (3aTyXaloIKe U BbIHYKJICHHbIE KOJIeOaHus),
PE30HAHC, BOJIHOBOE JBHMJKCHHME, OTPAXKCHHME 3BYKa, MPSIMOJIMHENHHOE PpaclpOCTPaHEHUE,
OTpaKE€HHE U TPEIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTpaXE€HHE CBETa, pasjokeHue 0eraoro
CBETa BCIEKTP MU CIO0XEHHE CHEKTPAIbHBIX I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaAMOAaKTUBHOCTh, BO3HHMKHOBEHHE JIMHEHYATOrO CIEKTpa MW3JIY4YEHHs) IO OIHCAHUIO0 HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBICHHUE;
- pacrno3HaBaTh C IOMOIIBIO MEAarora IMpOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SBICHHM
B OKpY)XarollleM MHUpe (B TOM uucie (pU3MUECKUEe SIBICHUS B NMPUPOJE: NPUIUBBI U OTIIUBBHI,
nBrkeHre IuIaHeT COJIHEYHOHW CHUCTEMBI, PEAKTUBHOE JIBUKEHHE JKHUBBIX OPIraHU3MOB,
BOCIIPUATHE 3BYKOB JKHBOTHBIMHU, 3E€MIIETPSICEHUE, CEHICMMUYECKHE BOJIHBI, I[yHAMH, 3XO, L[BETA
TeJ, ONTHUYECKUE SBJICHUS B IPUPOJIe, OMOIOrHYecKoe AeCTBUE BUTUMOTO, YIbTPaduoIeTOBOIO
U PEHTIC€HOBCKOIO W3JIydE€HUH; €CTECTBEHHbIN paJuoaKTHBHBIA (DOH, KOCMUYECKHE JIyuH,
paZvoaKTUBHOE M3JIydyEHUE NPUPOAHBIX MUHEPAJIOB; AEHCTBHE PAJUOAKTHUBHBIX M3JIydEHUH Ha
OpraHM3M YE€JOBEKa), MpPH 3TOM IOJ PYKOBOJACTBOM II€larora MNEPEBOAUTH MPAKTUYECKYIO
3aa4y B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SIBICHUM;
- OIKCHIBATh IO/ PYKOBOJICTBOM IeAarora ¢ oOCYXJEHHEeM IulaHa padoThl HM3yueHHbIE
cBOiicTBa Ten W (U3NYECKUE SIBJICHUSA, HCHOIb3Ys (PU3MYECKHe BETUYMHBI (CpelHAS U
MTHOBEHHAsl CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NIepeMEeIleHHe, MyTh,

yIJI0Basi CKOPOCTb, CWJa TPEHMs, CUJIa YIPYrOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO



NaJicHus, BeC Teja, MMITYJIbC Teja, MUMIYJIbC CHJIbI, MeXaHudeckas paboTa M MOIIHOCTb,
MOoTCHUMAJIbHAas SHEPTrUd TCJId, IMOAHATOr0 HaJl IMOBCPXHOCTHIO 3EMJIM, MOTCHIMAJIbHAA SHCPIHUA
coxaTon MMPYXUHBbI, KHHCTUYCCKAsA SHCPIrusd, IMOJIHasd MCXaHUYCCKas SHCPIrusd, NCpruoa U 4aCToTa
KoseOaHul, JJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTeib
MIPEIOMIICHUS CPEJIbl); IPU ONMMCAHUU C TOMOIIBIO YUUTEINS MPABUIBLHO TPAKTOBATh (PU3NYECKUIT
CMBICJI UCIIOJIb3YCMbBIX BCJIMYUH, 0003HaYEHHST U CANHUIIbI (I)I/ISI/I‘ICCKI/IX BCJIMYHH, C OHOpOI>'I Ha
MCTOANYCCKUX MATCpHUaIl HAXOAUTH CI)OpMyJILI, CBA3BIBAOIIUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C
JOPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

— XapaKTepu30BaTh MOCJIE MPEABAPUTEIHLHOIO OOCYKICHHS C IEAaroroM CBOWCTBa Tell,
dbuznyeckue SBJICHHS U MPOIECCH, UCIIONIb3Yys 3aKOH COXPaHEHUS! YHEPIHH, 3aKOH BCEMUPHOTO
TATOTCHUA, IPUHLOUITI CYINCPHO3MOHUU CHJI, MNPUHIOUII OTHOCUTCIIbBHOCTU Fam/meﬂ, 3aKOHBI
HI)IOTOHa, 3aKOH COXpaHCHHA HUMITYJIbCA, 3aKOHBI OTPAXKCHHUA W IPCIOMIICHHA CBCTA, 3aKOHBI
COXpaHEHHUs 3apsAJ0BOTO M MACCOBOTO YMCEN MPHU SACPHBIX PEAKIUSAX; MPH 3TOM HAXOIUTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €0 MAaTeMaTUYECKOE BhIPAKEHHE C OMOPOi Ha MU(PPOBHIE
o0pa3oBaTenbHbIE PECYPCHI;

— COOTHOCHUTH TOJI KOHTPOJIEM Iefarora (pusmveckue MmpoIrecchl U CBOWCTBA TEJ, B TOM
YUCI€ M B KOHTEKCTE CHUTyallMHd IIPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH IIPH
noMomu neagarora NpUINHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BbsicHEHHE U3 2—3 JIOTHYECKUX
IIaroB C ONMOPOM Ha 2—3 U3yUYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEMN;

— pemiaTh TUIOBBIE PACUETHBIE 3a7aud B |—2 [elCTBUS C ONOPOM Ha alIrOpUTM,
MpeBapUTENbHO Pa300paHHBI COBMECTHO C, MCIOIB3YsI 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIIHE
¢u3nyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laull 3alHChIBaTh KPaTKOE YCIOBHE,
BBISBJIATHE HEAOCTAKOIINUEC HIIN N30BITOYHEIE JaHHBIC, BBI6I/IpaTB 3aKOHbI U q)OpMYJ'II)I,
HEOOXOMUMBIE MJIs pELIEHHUS, MPOBOJUTH pacuéThl W OILICHHWBATh C TOMOINBIO YYHUTENS
PEATUCTUYHOCTH MOTYYSHHOTO 3HAYSHUS (PU3NYECKON BETTUUHUHBI;

— HMMETh IIPEJICTaBICHUE O MpobIemMax, KOTOPhIe MOKHO PEIIUTh MPU TOMOIIH (PU3NIECKIX
METOJIOB; HCIONB3Ysl ONHMCAHHE WCCIEAOBaHUs, MOCIe MPeIBaAPUTEILHOTO OOCYKIEHUS C
neaaroroM BBIACIATE TPOBEPACMOC TMPCATIOJIOXKEHUEC, OLCHHUBATHL IMPABUIIBHOCTE IOPSAAKa
MMPOBEACHUA HCCICAOBAHHA, ACJIaTb BbIBOJAbI, MHTCPHIPETUPOBATE PE3YJIbTAThI H&6J'IIO}16HI/II>1 n
OTIBITOB;

- YMETh HaAXOAUTH C UCIIOJIb30BAHUEM I_II/I(l)pOBI)IX 06p330BaTeJ'IBHI)IX PECYPCOB OIIBITHI 11O
HAOMIOIEHUI0 (PU3UYECKUX SBICHUN WM (PU3NYECKUX CBOUCTB TeJ (M3yuyeHHE BTOPOTO 3aKOHA
HeroToHa, 3akOHAa COXpaHEHUs SHEPTruU; 3aBHCHUMOCTh Tepuojaa KojieOaHWUN MPYKHHHOTO

MasATHHUKa OT MacCChl I'py3a U KECTKOCTH MNPY>XUHBI U HE3aBHUCHUMOCTH OT aMINIMTYABI MaJlbIX



KoJIeOaHUH; MPSAMOJIMHENHOE PacHpOCTPAHEHUE CBETa, Pa3jIoKEHHE OeIoro CBeTa B CIEKTD;
U3YYEHHUE CBOMCTB M300pa)KE€HUS B IUIOCKOM 3€pKajlie M CBOMCTB M300pakeHUs IIpeIMeTa B
coOuparonield JMH3e; HaOMIOJCHHE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB HW3IYUYCHHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY M3 M30BITOYHOIO Habopa 0OOpyHOBaHMs C ONOpPOH Ha
CXEMY;O0IHChIBaTh XOJI OIbITA U €ro pe3yJbTaThbl, (POPMYJIUPOBATh BBIBOJBI 0]l PYKOBOJCTBOM
neaarora;

- IPOBOJUTH IPU HEOOXOAMMOCTH CEpHI0 MNpPSAMBIX H3MEPEHUH, OIpereNss cpenHee
3HaYCHHUE U3MEPSIEMOI BEIUUHHEI (QOKYCHOe paccmosanue cobupaioujeti 1uH3bl); 000CHOBBIBATH
BBIOOp crIoco0a U3MEepeHUsI/M3MEPUTEILHOTO TPHOOpa;

— IIPOBOAUTH COBMECTHO C I€1aroroM MCCIEA0BAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH
C MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HaudalbHOM CKOpPOCTH; Iepuoja KoieOaHWi MaTeMaTHYecKOro MasiTHHKAa OT
JUIMHBI HUTH; 3aBUCUMOCTH yTIjla OTPa)KEHMsI CBETa OT yrja HaJEeHUs U yrja MpeloMIIEHUS OT
yIiia MajeHus1): mocie o0CyXIeHUs T0J] PyKOBOACTBOM Iearora IIaHUPOBATh MCCIIEOBaHUE,
coOMpaTh YCTaHOBKY, (DPMKCHUPOBaTh pE3yJIbTaThl IOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIe TaOIMIl U TpadUKoB, A€1aTh BBIBOABI 10 pe3ybTaTaM HCCIIeI0BaHUS;

- COOTHOCUTh KOCBEHHbIE€ H3MEpeHUs (U3NYECKUX BEIUYUH (CpeaHssl CKOpPOCTh H
YCKOpEHHE Tela MpHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHME CBOOOJHOIO MaJeHHMS,
XKECTKOCTH MPYKHUHBI, KOOPPHUIIMEHT TPEHUS CKOJILKECHUsS, MEXaHH4YecKasi paboTa U MOITHOCTH,
4acToTa M MepHroj] KojeOaHUil MaTeMaTHYeCKOTo M MPYXKHHHOTO MasTHUKOB, ONITUYECKas CHIIa
coOuparolIel JINH3bI, PaJHOaKTUBHBIA (OH): ¢ MOMOLIbIO TeJarora IJIaHUPOBAaTh U3MEPEHMUS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIeaysl NpesIoKeHHON
WHCTPYKIIMHU; BBIYHUCISATH 3HAUCHUE BEIMYMHBI W AHAJIH3UPOBATH TOJTYYEHHBIC PE3YIbTATHI C
Y4E€TOM 3a/IaHHOM MTOTPENTHOCTH U3MEPEHUH;

- coOmofaTh NpaBWJia TEXHUKM Oe30macHOCTH Ipu  pabore ¢ 1abOpPaTOpHBIM
000py/i0BaHUEM TIOCIE MPEABAPUTEIHHOTO 00CYKIEHUS C IIEJarOroM;

— COIOCTABJIATH C TIOMOIIBIO TIEarora OCHOBHBIE TNPHU3HAKK HM3YYCHHBIX (U3NIECKUX
Mojieieil: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENI0, TOYEUHBIN HMCTOYHUK CBETa, JIy4,
TOHKasl JINH3a, MJaHeTapHas MOJEeNb aToMa, HYKJIIOHHas MOJEIb aTOMHOTO siipa ¢ ONOpOW Ha
METOANYECKHE MaTepHaIbl;

- XapaKTepu30BaTh IOCJE IPEIBAPUTEIBHOTO OOCYXKJEHHUS C TMEeAaroroM MPUHIUIIBI
NEMCTBUSI N3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB C OMOPOW HAa UX OMUCAHUA (B TOM
yHclie: COUAOMETpP, NaTUMKH IOJIOKEHMsS, PAacCTOSHUS U YCKOPEHHMs, pakKeTa, dXOJOT, OUKH,
nepucKor, (Goroanmnapar, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOTI, T03UMETp, Kamepa Buibcona),

UCTIONB3Ys IU(POBBIE 00pa30BaTEIbHbBIE PECYPCHI;



- HCI0JIb30BAaTh 10/l PyKOBOJCTBOM I1€Jarora CXeMbl U CXEMaTHYHbIE PUCYHKU U3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHUX IPOILIECCOB IPHU
pemeHny y4eOHO-TIPAKTUYECKUX 337a4; ONTHYECKHE CXEMBI Uil MOCTPOCHUS M300pakeHHid B
TUIOCKOM 3€pKaJie M cOOMparole JnHs3e;

— NPUBOAUTH  NPUMEPBHI/HAXOAUTH  HMHGOPMAIMIO O  TpPUMEpax  MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW JKU3HM JJIs oOecredeHus 0e301macHOCTH
npu oOpalleHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 30POBbS
U COOJIIOICHUS HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOILEH Cpee;

- OCYIIECTBIIATh TMOJ PYKOBOACTBOM TMejarora IMOUCK HHpopManuu (U3HIECKOTO
colepkanusi B cetu MHTEpHET, caMOCTOSTENbHO (OPMYIUPYs MOUCKOBBIA 3apoC, HaXOIUTh
IyTH ONpPEeSICHHs IOCTOBEPHOCTH MOYyYeHHONH MHPOPMALIMU Ha OCHOBE MMEIOIINXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

— WCIOJIB30BATh MPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHWii OTOOPAaHHYIO TENaroroM Hay4dHO-
MOMYJISIPHYIO JTUTEPATypy (PU3UUECKOro COMEpKaHusl, CIIPaBOUHbIE MATEpUalbl, PECYpChl CETH
WuTepHeT; BnafeTh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, mpeoOpazoBaHus uHoOpManuu u3
OJIHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO C ONOPOM HA aJITOPUTM U YTOUHSIFOLIME BOIIPOCHI NIE€Arora;
CO3/1aBaTh IOJI pPyKOBOJICTBOM IIe/larora ¢ 00CyX/IeHUEeM IutaHa paboThl MUCHbMEHHBIC M YCTHBIE
co00IlleHNsI Ha OCHOBE MH(OpPMallMU U3 HECKOJIbKMX HMCTOYHUKOB (PU3MYECKOTO COIECpKaHUS,
nyOJIMYHO MPEJCTABIATh PE3yJbTaThl MPOEKTHONW MIIM HCCIEeI0BATENbCKON NESATEIbHOCTH; IpU
3TOM IPaMOTHO HMCIIOJIb30BaTh U3y4YE€HHBIN MOHATUHHBIN anmapar n3y4aeMoro pasjena Gu3nku u

COIPOBOKAATh BBICTYIIJICHHE MTPE3EHTAIMEN ¢ yUETOM 0COOEHHOCTEN ayUTOPHUH CBEPCTHUKOB.

TemaTuueckoe MIaHupoBaHue 7 KJace

Ne Ha3Banue TeMbl KosauuecTBo
qacoB

1 | ®u3uka u e€ pob B MO3HAHUM OKPY:KAIOIIEr0 MUpA. 6

a) | dusuka-HayKa o IpHUpoJe. 2

b) | ®usndeckue BEITUUNHBIL 2

¢) | EcrecTtBeHHOHay4YHBIN METOJ TO3HAHMSL. 2

2 | llepBoHaya/IbHbIE CBEJEHUS 0 CTPOEHUH BellecTBa. 5

a) | CtpoeHue BemecTa. 1

b) | JIBmkeHue 1 B3aMMOJICHICTBHE YaCTHUI] BEIIECTBA. 2

C) | ArperatHble COCTOSIHUS BEIIECTBA. 2

3 | JABuikeHHe U B3auMo/eiicTBHE TeJl. 22




a) | MexaHnueckoe JBHIKEHUE. 4

b) | Uuepuus, macca v IIIOTHOCTb. 4

¢) | Cuibl ¥ BUIIBI CHIL 14

4 | 1aBJjieHHe TBEPABIX TeJl, JKUKOCTEH 1 ra3oB. 22

a) | JaBnenue. Ilepemava maBieHHsl >KUAKOCTSAMH, TBEPIABIMU Telamu W | 4

razamu.

b) | JlaBieHwue KUIKOCTH. 5

¢) | AtmochepHoe naBieHHE. 6

d) | HdeiicTBHe KUAKOCTH ¥ ra3a Ha MOrPYKEHHOE B HUX TEJIO. 7

5 | PaGora u MOIIHOCTb. DHEpPIus. 13

a) | Pabora u MOIIHOCT®. 3

b) | [IpocThie MEXaHU3MBI. 5

¢) | MexaHnuueckas SHEprusi. 5

TemaTHueckoe IJIAHUPOBAHUE 8 ki1acc
Ne Ha3zBanue TeMbl KosauuecTBo
qacoB

1 | TenioBble siBJIEHUSI. 29

a) | CtpoeHue BeliecTna. 7

b) | TertoBbie mPOIECCHI. 22

2 | DlIeKTpuYecKne 1 MATHUTHBIE SIBJICHHSI. 39

a) | DnexTpuueckue 3apsbl. 3apsHKEHHBIE Tela U UX B3aUMOJICHCTBUS. 7

b) | IMocTosiHHBII TOK. 21

¢) | MarauTtHbIe SIBJICHUSI. 7

d) | DaekTpomMarHuTHasI MHIYKIHUS. 4

TemaTHueckoe MUIAaHMPOBaHue 9 Kiace
Ne Ha3BaHue TeMblI Koaun4yecTBO
qacoB

1 | Mexannuyeckue siBJl1eHHSI. 44

a) | MexaHnueckoe IBMKEHHUE U CIIOCOOBI €r0 OMUCAHUSI. 10




b) | B3aumoneiicTBre TelL. 23
¢) | 3aKOHBI COXpaHEHHUS. 11
2 | MexaHnnuyeckue K0J1e0aHUS M BOJIHBI. 16
a) | Mexanunueckue KoeOaHus. 7
b) | Mexanuueckue BOJIHBI. 3BYK. 9
3 | DJeKTPpOMArHUTHbIE BOJIHBI. 7
a) | DIEKTPOMarHUTHOE MOJI€ U AIEKTPOMArHUTHbIE BOJIHBI. 7
4 | CBeToOBbI€ SIBJICHUS. 17
a) | 3aKOHBI pacCIPOCTPAHCHUS CBETA. 6
b) | JIuH3bI ¥ onTHYECKKE IPUOOPEI. 6
c) | Pasmoxxenue 6emoro cBera B CIICKTP. 5
5 | KBaHTOBbBIE sIBJIEHUS. 18
a) | Mcnyckanue u TOTJIOIIEHHUE CBETa aTOMOM. 4
b) | Ctpoenue aromHOTO si/Ipa. 6
c) | SmepHble peakiuy. 8




