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[HOACHUTEJIBHAA 3AITNCKA

PaGouass mporpamma 1o Qusnke A9 OOYUYAIOIIMXCS C  3aJIePIKKOM
ncuxuyeckoro pasButus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHuUs
noarororieHa MBOY r. Mypmancka COII No2l1 nHa ocHoBe ®DenepalibHOTO
roCyapCTBEHHOr0 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOTO 00IIero o0pa3oBaHUs
(ITpukaz Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctutiun Poccuiickorn @enepanuu 05.07.2021 r., per. HOMEp
64101) (mamee — @®I'OC OOO), IlpumepHOil ananTUPOBAHHON OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYyYarOMUXCS C
3aepkkoil neuxudeckoro paszsutusa (mainee — ITAOOII OOO 3IIP), Ilpumepnoii
paboueil mporpamMmMbl OCHOBHOI'O OO0IIEro oOpa3oBaHHs MO mpeaMery «Dusukay,
Konnenmuu npenonaBanus ydeOHoro mpeamera «®duszuka» B 00pa3oBaTEIbHBIX
OpraHu3anusix Pocculickon Penepanuu, peAN3YIOIINX OCHOBHEIE
oOureoOpa3zoBarenbHble MporpaMMmsl, [IpuMepHoi mporpaMmbl BOCIIUTAHUSA, C YYETOM
pacrnpesiesIieHHbIX MO KJIaccaM IMPOBEPSIEMbIX TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHMS
AJIanTUPOBAHHOW OCHOBHOM 00pa30BaTeIbHONW MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00YUAIOIIUXCS C 3aJIEPIKKOM ICUXUYECKOTO Pa3BUTHSI.

OO0mas xapakrepucTuka yueOHoro npeamera « @usuka»

VYuebnbiii  mnpeamer «®Pu3ukay  ABIAECTCS  CHCTEMOOOPA3yIOIMIMM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI MHUPO3TAHUS
SBIITFOTCSL OCHOBOW COJEp)KaHUS KYpCOB XHMHH, OHWOJIOTHH, reorpaduu u
acTpoHOMHUHU. DU3NKA BOOPYX,AET OOYYAIOUTUXCS HAYYHBIM METOJOM ITO3HAHUS,
MO3BOJISIONIUM T01y4aTh OOBEKTUBHBIC 3HAHUSL 00 OKPY’KAIOIIEM MHUPE.

[IpenMer MakcMMalIbHO HampaBjiieH Ha (QOpMHUpOBaHUE UHTEpeca K
MNPUPOJTHOMY U  COLIMAIBHOMY MHpPY, COBEPIICHCTBOBAHHE I103HABATEIILHOM
nestenbHocTH  oOyuaromuxcsis ¢ 3[IP 3a cyeT oBIageHHsT MBICIUTEIbHBIMU
onepanusMi CpaBHEHUS, OOOOUIECHUS, Pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBATh
CBOE MHEHUE, OPMUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuenue ¢usuku cnocoOCTByeT pa3BuThuio y oOydaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIIMOHAIBLHOM T'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKU aHATU3UPOBATH HH(POPMAIIUIO, MPEICTABICHHYIO B
pas3nu4HbIX hopMax. 3HAUUMOCTh MIPEAMETA IS PA3BUTHS )KHU3HEHHON KOMITETEHITUN
OOy4arolmmxcs 3aKJIIOYaeTcsi B  YCBOGHHMM OCHOBBI  (PM3MYECKUX 3HAHUH,
HEOOXOJMMBIX [l TOBCEHEBHOM U3HU; HABBIKOB 3JI0POBOTO M 0OE€30MAaCHOrO st
YeJIOBEKa M OKPYIKAroIIeh ero cpeabl o0pasa ku3Hu; GOpMUPOBAHUU IKOJIOTHYECKON
KYJIbTYPHI.

[IporpamMma oTpaxkaeT cojaepkanue oOydeHus npeameTry «Duszukay ¢ ydeTom
0coObIX 00pa3zoBaTelbHBIX MOTpeOHOCTEN 00yuaromnuxcs ¢ 3I1P. OBnaaeHue qaHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIISAET OMPEACIICHHYIO TPYAHOCTD AJisi 00Yy4YaloIuXcs ¢
3[IP. DOrto cBA3aHO €  OCOOCHHOCTSMHU  MBICIUTENIBHOW  JEATEIbHOCTH,



NEPUOANYECKUMHM  KOJEOaHUSMM  BHUMAHUS, MallbIM  00BEMOM  MaMSATH,
HEJOCTaTOYHOCTBhIO OOHIEro 3amaca 3HAaHUW, MOHM)KEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOT0 Pa3BUTHS.

st mpeosionieHusl TPYAHOCTEH B M3y4YeHUHM ydeOHOro mpeamera «Dusukay
NpeaycMOTpeHa ajanTailuss oO0beMa W XapakTepa Yy4eOHOro wmarepualia K
MO3HABATENbHBIM BO3MOXHOCTSIM JaHHOW KaTeropuu OOyYaromuxcs, y4eT HX
OCOOCHHOCTEW pa3BUTHS: UCIOJIb30BAaHUE AQJTOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepHaia.

JlaHHasi nporpamMmMa KOHKPETHU3UPYET COJIEpkKAaHUE TMPEIMETHBIX TEM B
COOTBETCTBHHM C TpeOOBaHMSIMH O0Opa30BaTEIILHOTO CTaHJAApTa, PEKOMEHAYEMYIO
MOCIIEIOBATEIBHOCTh M3YUYEHHS Pa3fesioB (PU3UKU C yUYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€d, JIOTMKA y4eOHOro Impolecca, BO3PAaCTHBIX U
MICUXOJIOTHYECKUX 0coOeHHocTel oOywatomuxcss ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHusi, ONpenesieT MUHUMAJIbHBIA HAOOp OMBITOB, JEMOHCTpALIUM,
IPOBOJUMBIX Y4YUTEJIeM B Kiacce, JabOpaTOpHBIX padoOT, BBINOIHIEMBIX
00y4YaromMUMHCH.

Meroguyeckoid OCHOBOM HM3ydeHHUsl Kypca «DPu3uKa» Ha YPOBHE OCHOBHOIO
o011ero oOpa3oBaHuUs SABJISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/,
00€eCIeYnBAIOIINNA JTOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
0o0pa3oBaTeNbHBIX  PE3YyJbTAaTOB MOCPEACTBOM OpraHu3aluu aKTUBHOMN
MO3HABATENILHON JACSITENIBHOCTA O0YYaloluXCcsi, 4TO OY€Hb BaXKHO TPH O0ydYeHUU
nerei ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIbHON aKTUBHOCTH.

Heau u 3axa4n u3yyenus yayeOHoro npeamera « Dusuka»

Obwue yenu wnzydeHust ydeOHoro mnpeamera «@Pu3Mka» MPEACTaBICHbl B
[TpumepHoii paboyeil mporpaMMe OCHOBHOTO 0OLIEro o0pa3oBaHMUs.

OcCHOBHOM 1eNbI0 00yUeHHUS JAETeH C 3aJepKKON MCUXUYECKOTO pa3BUTHUS HA
JTAHHOM TIpEJIMETE SIBJISIETCS: MOBBIIICHHE COLMAIBHOM ajanTaiuu JeTed uepes
IpUMEHEHUEe PU3NYECKUX 3HAHUN Ha IPAKTHKE.

Jnsa obyuaronuxcs ¢ 3I[1P, tak ke, kak U A HOPMAaTUBHO Pa3BHUBAIOIUXCS
CBEPCTHUKOB,  OCBaWBAIOUIMX  OCHOBHYIO  00pa3oBaTelbHYIO  IpPOrpammy,
JOMUHHUpYIOIlee 3HaUeHHE TPUOOPETAIOT TaKue yeu, Kakx:

" OCBOEHHE 3HAHUH O METOJaxX HAy4HOIo MO3HAHMS MPHUPOIbI U (POPMHUpPOBAHHE
Ha TOW OCHOBE MPECTABICHUH 0 (PU3NIECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHHUSIMU NPOBOAUTH HAONIONEHUS MNPUPOAHBIX SBICHUIA,
ONMHCHIBaTh M 0000IIATh pe3ynbTaThl HAOIIOAEHUM, HCIONb30BaTh MPOCTHIE
U3MEpUTEIbHbIE TPUOOPHI 11 U3yUYeHUs (PU3UUECKUX SIBICHUI; IPEACTABIISATh
pe3ynbTaThl HAOMIONCHUN WM U3MEPEHUM C MOMOINbI0 Tabnull, rpadukoB U
BBISIBJISITh Ha O3TOM OCHOBE HMIUPHUYECKUE 3aBUCUMOCTHU; TPUMEHSTH
MOJTyYeHHbIE 3HAHUS JUIsl OObSICHEHHS] PA3HOOOPA3HBIX MPUPOIHBIX SBICHUHN U
IIPOLIECCOB, IPUHIIUIIOB JEHCTBHS BAKHEHIINX TEXHUYECKUX YCTPOWCTB, MJIA
pelieHus GU3NUeCcKuX 3a]ay;



" pa3BUTHE I[I03HABATEJIBHBIX MHTEPECOB, WHTEIUIEKTyaJbHBIX W TBOPYECKHUX
CIOCOOHOCTEH, CaMOCTOATEIBHOCTH B NPHOOPETEHHH HOBBIX 3HAHUM, MpHU
pemieHM  QU3WYECKUX 3aJad W BBINOJHEHUU  AKCIEPUMEHTAIbHBIX
UCCJIeIOBaHUMN C UCTIOJIb30BAHUEM MH(POPMAIIMOHHBIX TEXHOJIOTH;

" BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI 3aKOHOB MPUPOAbBI, B
HEO0OXOIMMOCTH Pa3yMHOTO UCIOJIb30BAHUS JOCTHKEHUM HAYKA U TEXHOJIOT
JUTSL JabHEHIIEero pa3BUTHUS YETOBEUECKOTO OOIIECTBA, YBAKECHHS K TBOPIIAM
HAayKH M TEXHUKH; OTHOIICHUS K (PU3MKE KaK K AIIEMEHTY OOIIedeI0OBeUYeCKOn
KYJIBTYPBI;

" WCIOJIb30BAHUE TMOJTYUYECHHBIX 3HAHUM U YMEHUH JJIsl PELICHHS MPAKTUYECKUX
3a7a4 TOBCEIHEBHOM >KM3HH, obOecredeHus Oe30MacHOCTH CBOEU IKU3HH,
PALMOHAJIBHOTO MIPUPOIOIIOJIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEBI.
JlocTrkeHue 3TuxX 1eiieid 00ecIeurnBaeTcsl pEHIEHUEM CIENYIOLIUX 3a0ay.:

= 3HakoMCTBO oOyuatromuxcsi ¢ 3IIP ¢ metomamu ucciaenoBaHusi OOBEKTOB U
SBJICHUW IIPUPOLBI;

" OpUOOpETeHHE 3HAHMM O MEXaHWUYECKUX, TEIUJIOBBIX, AJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBICHMSX, (PU3NYECKUX BEIUYMHAX, XAPAKTEPUBYIOIIUX ITH
SBJICHUS;

* ¢dopMUpOBaHUE YMEHHI HAOIIONATH IPUPOIHBIE SIBJICHUS U BHITIOJIHSTh OMBITHI,
nabopatopHble  pabOTBl M JKCIEPUMEHTANbHBIE  HCCIEAOBAaHUSA  C
WCIIOJIb30BAHMEM HU3MEPUTEIBHBIX MPUOOPOB, IIUPOKO TPUMEHSIEMBIX B
MMPAKTUYECKON JKU3HU;

" OBJIAJICHUE TAKUMHU TMOHATUSAMH, KaK MPUPOJHOE SIBIICHUE, SMIIMPUYECKU
YCTaHOBJICHHBIN (PakT, mpobiaema, runore3a, TEOPETUYECKUI BBIBOJI, PE3YJIbTaT
DKCIIEPUMEHTAJILHOM ITPOBEPKH;

" [OHMMAaHHWE OTIMYMA HAyYHBIX JAHHBIX OT HENPOBEPEHHON HH(pOpMaLKH,
LHEHHOCTU HayKH JJIsl YIAOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX H
KYJBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco0enHocTH 0TOOpa M aJanTALNM Yy4eOHOTr0 MaTepuaJja no gusnke

OcHoBoit oOyueHus 00yJarommXcs c 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOI'O IIMKJIA SIBISETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIHUTEIIbHBIX
omepanuii (aHamu3, CHHTE3, CpaBHEHHE, OOO0OIEHWE) Ha OCHOBE BBIMOJHEHUS
Pa3BHUBAIOIINX YIPAXXHEHUH, (OpMUpPOBaHUE TIPUEMOB YMCTBEHHON paOOTHI: aHAIU3
HCXOJHBIX JIaHHBIX, IUJIJAHUPOBAHHME MaTepuana, OCYIIECCTBICHHUE MOITAIHOTO H
UTOTOBOTO CAMOKOHTPOJIS, a TaKXe OCYIIECTBISETCS JIMKBUIALMS TPOOETOB B
3HAHUSX, 3aKPeIJIEHHE U3YYEHHOTO MaTepuaia, oTpaboTKa airOPUTMOB, IOBTOPEHUE
npoiiieHHoro. bosbiioe 3HaueHne MPUAACTCS YMEHHUIO paccKa3aTh O BBIMOJHEHHOU
paboTe ¢ TMpPaBUIBHBIM YHOTPEOJEHHEM COOTBETCTBYIOIIEH TEPMHUHOJOTHH U
cOOJII0ICHUEM JIOTHYECKUX CBS3eM B M3naraemMom matepuane. [[ns oOydaromuxcs
3[IP Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUs MO-IPEKHEMY SBIISIOTCS
XapaKTePHBIMU: HEJOCTATOYHBIA YpPOBEHb pPAa3BUTHUS OTICIbHBIX MCUXUYECKHUX



IPOLIECCOB (BOCHPUATHS, BHUMAHHMSI, NAMSTH, MBILUICHUS), CHUKEHHBIM YpOBEHb
WHTEJIEKTYaJIbHOTO Pa3BUTHs, HU3KUN YPOBEHb BBIMOJHEHUS YUYEOHBIX 3aJaHU,
HU3Kas ycnemHocTh oOydenus. [losromy mnpu wusydenun ¢Gu3nka Tpedyercs
1eJIeHaNpaBIeHHOE HHTEIEKTYyallbHOE pa3BuTre ooyyatomuxcs ¢ 311P, orBeuaroiee
WX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTel oOydaromuxcsa c¢ 3I1P
TpeOyeT, 4TOObl MpU M3YYEHUH HOBOTO MaTepuajia o0s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro IOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIIPOCOB,
PacKpbIBAIOIINX CBSA3b (DU3UKHU C JKU3HBIO; aKTyaJln3alys NEePBUYHOTO KHU3HEHHOIO
OTIBITA O0YYAFOIIINXCA.

YcBoeHHe MpOrpaMMHOrO Martepuana 1o (u3uKe BbI3BIBAET OOJbIINE
3arpynHeHust y oOydaromuxcs ¢ 3IIP, moaTomMy Teopust mzydaercss Oe3 BBHIBOJIOB
CIIOXKHBIX (opMyJ. 3agauu, TPeOYIOIIUE MPUMEHEHUs CJIOKHBIX MaTeMaTHYECKHX
BBIUMCIEHUA U (opmys, B OCOOCHHOCTM Takux TeM, Kak «MexaHnyeckoe
JBUKEHUE», «ApxumenoBa cuiay, «MexaHuueckas H>HEpPrus», «IIEKTPUUYECKUE
ABIICHUS», «JIEKTPOMAarHUTHBIE SIBIICHUSD, PEIIAIOTCS B KJIAacce C TOMOUIBIO
YUHUTEJIS.

Oco0oe BHMMaHUE TPU HU3YyUYEHUU Kypca (PU3MKHU YIENsieTCs MOCTaHOBKE U
OpraHu3alliy SKCIEPUMEHTA, a TAKXKe MPOBEACHUIO (TPEUMYIIIECTBEHHO Ha KaXKJIOM
YPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpalMil  (BO3MOXKHO C  HCIIOJIb30BAaHHEM
AJIEKTPOHHOM JeMoHcTpauuu). HekoTopeie Tembl 00s13aTENIbHO JOKHBI BKIIIOUATh
OMOpHBbIE J1TabOpaTOpHbIE PabOThI, KOTOpPbIE pa3BUBAIOT YMEHHE IOJb30BAThCS
OpocTeHIMMU  MpubopamMu, aHAIM3UPOBATH IONTYYEHHbIE JaHHbIE. B cBsizu C
OCOOCHHOCTSIMM  NOBEAEHUS U JeATeJpHOCTH  oOywaroumuxcs ¢ 3[IP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOKANIINIA KOHTPOJIb
3a cOOJII0JIEHUEM MPABUII TEXHUKU O€30MaCHOCTH NP MPOBEACHUU JTa0OOPATOPHBIX U
MPaKTUYECKUX padoT.

bonbioe BHUMaHue nipu u3ydyenun pusuku noapoctkamu ¢ 3I1P obpaiaercs
Ha OBJIAJICHHE MMHU NPAKTUYECKUMHM YMEHMSIMU U HaBbikamu. [IpemycmaTtpuBaetcs
YMEHBIIEHHE 00beMa TEOPETUYECKUX CBEIACHUH, BKIIOYEHHE OTACJbHBIX TEM HIIU
HEeNbIX pa3fesioB B MaTepualibl g O030pHOr0, O3HAKOMHUTENIBHOIO  HIIU
¢dakynbraTuBHOrO M3ydeHusd. lIpeuiaraercs yMmMeHbleHHE 00beMa MaTEMaTHUECKUX
BBIYMCIICHUH 3a CUET YBEJIMYEHNS Ka4eCTBEHHOI'O OIMCAHHUS SIBJICHUI U IIPOILIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOMNPOCOB, PACKPBIBAIOLINX CBA3b (PU3UKU C JKHU3HBbIO, C TEMH SBIICHUSMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YUEHUKAM U3 X KU3HEHHOI'O ONBITA.

MakcuMallbHO ~ HUCHOJB3YIOTCSI ~ MEXKIIPEAMETHBIE  CBA3M C  TaKUMH
JTUCUUIUIMHAMU, Kak reorpadusi, xumus, Ouonorus, T.K. oOyuarommecs c¢ 3IIP
O0COOEHHO HYXAAIOTCS B MPENOJAHECEHUH OJHOTO M TOTrO XK€ y4eOHOro Marepuania B
pa3IUYHBIX acleKTax, B €ro BapbUpPOBAaHUHU, B HEOJHOKPATHOM MOBTOPEHUH U
3aKpeIUICHUHM TMOJYYEHHbIX 3HAaHUW M  MOpakTUYeckux ymeHuil. I[lo3Bomss
paccMaTpuBaTh OJUH W TOT >K€ YYEOHBIH Marepuan ¢ pa3HbIX TOYEK 3pEHUf,



MCXKIIPCAMCTHBIC CBA3H CHOC06CTByIOT Cro JiydymieMy OCMBICICHHIO, Oonee
IMPOYHOMY 3aKPCINNICHUIO ITOJTYUCHHBIX 3HAHUM U IMPAaKTUICCKHUX YMCHHﬁ.

Buasbi nesarenbHocTu odyuawommxcsi ¢ 3IIP, o0yciioBieHHbIe 0cO0BIMU
00pa3oBaTeJIbHBIMH TNOTPEOHOCTAMH M O0ecne4YuBaOIIMe OCMBICJIEHHOE
OCBOEHHE COJlep:KaHuM 00pa3oBaHus MO npeaMeTy «Pu3znka

TemaTnueckass M TEpPMHUHOJOTHMYECKas JIGKCMKAa 1O Kypcy (GU3UKA
cootBercTBYeT [IOOIT OOO.

Copepskanue BUIOB neaTenbHOCTH oOyuatomuxcsi ¢ 3[1P Ha ypokax (usuku
OTpeeIsIeTCs] UX 0COOBIMU 00pa30BaTEIbHBIMU MOTPeOHOCTAMH. [ToMuMO TTHPOKO
ucnoisibzyemsbix B IIOOIT OOO o0mux aid Bcex 00ydaromuxcs BUAOB ASSITENbHOCTH
CJIeAyeT YCWIUTh BUJIbI IEATEIIbHOCTH, ClIEHU(PUIHBIC ISl JAHHOW KaTeropuu JETeH,
00€eCIeYnBaIOIINE OCMBICIEHHOE OCBOEHUE COAEPKaHUs 00pa30BaHUS 110 MPEIMETY:
YCUJIEHHE TPEJAMETHO-IPAKTUYECKON JeATeIbHOCTH C AaKTHUBHU3alMEH CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepuaia C ONMOPON Ha aJIrOPUTM; «IOLIArOBOCTh» B MU3YYEHUU
Matepuala; HCIOJb30BaHUE JOTMOJHUTEIBHOM BHU3YallbHOW  OMOpPHI  (CXEMBI,
maboHbl, OMOpHBIE TaOJMUIBI); pEYEeBOM OTYET O Tpollecce U pe3yJbTaTe
NESITEIbHOCTH; BBITIOJHEHUE CHEIHAIbHBIX 33JIaHUi, 00ECIEYNBAIOIIUX KOPPEKIUIO
peryisinuu  y4eOHO-TIO3HABATEIbHOM JIESITEIbHOCTH W KOHTPOJIb COOCTBEHHOIO
pe3yibTara.

Jna oOyuaromuxcs ¢ 3IIP cymecTBeHHBIM SIBISIOTCS NMPUEMBI pPabOTHI C
JIEKCUYECKUM MaTepuajioM 1o mnpeamety. [IpoBoautest crnemnuaibHas padoTa 1O
BBEJCHUIO B aKTHBHBIN CJIOBaph OOYyYalOIIMXCS COOTBETCTBYIOIIEU TEPMHHOJIOTHH.
N3yuaemble TEpMUHBI BBOJSTCS Ha TMOJHUCEHCOPHOM OCHOBE, o0O0s3aTeabHa
BU3yaJibHAs MOJAJICPKKA, AITOPUTMBI PA0OTHI C ONPEICTICHUEM, ONTIOPHBIE CXEMBbI JIJIs
aKTyajqu3aluyi TEPMUHOJIOTHUH.

B cBsi3u ¢ 0ocoObiMu 00pa3oBaTEIbHBIMU TOTPEOHOCTAMH OOYYaIOIIUXCS C
3I1P, npu miaHupoBaHUU PpalbOThl yYEHHWKA HAa YPOKE CJEAyeT NPHUACPKUBATHCS
CJIETyIOLTUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JdaBaTh aITOPUTM OTBETA; pa3peliaThb
MOJIb30BAThCS MJIAHOM, COCTABIIEHHBIM IIPH MOJIOTOBKE JOMAIITHETO 3aaHus; JaBaTh
OoJpIlle  BpPEeMEHU TOTOBUTHCA K OTBETY Yy JIOCKHM;, pa3pemarb JenaTh
MpeIBapUTEIbLHBIC 3aMMCH, TIOJIb30BAThHCS HATJISTHBIMHU TIOCOOUSMHU.

2. Ilo BO3MOXKHOCTH 3ajJilaBaTh OOYy4YalOIMMCS HABOJSIIME W YTOUHSIOLIWE
BOIIPOCHI, KOTOPBIE TOMOTYT UM MOCIEA0BATEIBLHO U3JI0OKUTh MaTepUall.

3. CucrteMaThuecKu MPOBEPATh YCBOEHHWE Marepualia Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOI0 OOHAPY>KEHUS MPOOETOB B MPOLIEAIIEM MaTepUale.

4. B mporiecce u3y4yeHusi HOBOTO MaTepuaia BHUMaHUE YYEHUKOB o0OpaIiaeTcs
Ha HanboJiee CI0XKHbIEC pa3Aebl u3ydyaemon Tembl. Heo6xoaumMo varie oOpaiarbes K
HAM C BOINPOCAaMH, BBIICHSAIOIIMMU  [OHMMaHWE Y4yeOHOTO  MaTepuaa,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPYIHEHUSIX B YCBOEHUU HOBOT'O MaTepuara.



Mecto yueOHOro npeamera « ®usuka» B y4eOHOM IVIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYIAapCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 0011ero oopa3oBaHusi yueOHbI npeamer «Dusuka» BXOIUT
B INpeAMEeTHYI0 o0nacTh «EcTecTBEeHHblE HAyKW» M SIBJISETCS 00s13aTEIbHBIM IS
uzydyenusi. Copnepkanue ydeOHoro mnpeamera «®dusuka», TMpeACTaBICHHOE B
paboueit mnporpamme, cootBerctByeT DI'OC OO0, IlpumepHOil OCHOBHOM
oOpa3oBaTeipbHON MporpaMmMe OCHOBHOTO oOmiero oOpa3zoBanus, [IpumepHoi
aJIalTUPOBAHHON OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMe OCHOBHOTO OOIIETro
00pa3oBaHMsI 00YYAIOIIUXCS C 3a1€PKKOM MCUXUUECKOTO Pa3BUTHSL.

COLAEPXAHUE YYHEBHOI'O IIPEJAMETA «®PU3UKA»

7 KIIACC

Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KalOLIero Mupa

dusuka — Hayka o npupoze. SBnenus npupoas (MC'). dusuyeckue ABICHUS:
MEXaHU4ECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3mepenue ¢uznueckux BenuuuH. Puuueckue
npubopor’. [Tozpewrnocms usmepenuti. MexyHapoHas CHCTEMA €UHUIL

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKd U3y4dalOT IPHUPOAY.
Ecmecmeenno-nayunolii. mMemoo no3Hanusa: HAba00eHue, NOCMAHOBKA HAYYHO20
gonpoca, 6blOGUIICEHUe 2UNomes, IKCNEPUMEHM No npogepke 2unomes, oOvACHeHUe
Habarodaemoe2o aeienus. Onucanue u3U4ecKux s61eHull ¢ NOMOUWbI0 MOOeel.

[IpeameTt u MeTOabI (PUUKH.

Hemoncmpayuu’

1.  MexaHudeckue, TEIUIOBBIE, OJJIEKTPUUYECKUE, MATHHUTHBIE, CBETOBBIC
SIBJICHHUSL.

2. dusuueckue npubOPHI M NPOIEAypa NPSAMBIX U3MEPEHHI aHATIOTOBBIM U

1M (PPOBBIM MPUOOPOM.
3. OnpezeneHue MorpenrHoCcTH SKCIEPUMEHTA.
DponmanvHule 1a00pamopHvle padomul UnU IJ1eKMPOHHAA 0EMOHCMPAUAL.
1.0Onpenenenrie 1eHBI JEJICHUS HW3MEPUTEIHHOTO TMpubopa (MCHONIB3YS
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).
2. U3mepenne o0bEMa )XKUIKOCTH U TBEPAOTO Tela
3. Onpedenenue pazmepos Maivlx meil.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHHH BellecTBa

' MC — aneMeHTHI COZEpKaHus, BKIIOYAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE TOAPOOHEE PACKPHITHI B
TEMaTHYECKOM TUIAHUPOBaHNH.

* 31ech U Jasiee KypCUBOM 0003HAYEHBI TEMbI, U3y4EHHUE KOTOPHIX MPOBOIUTCS B O3HAKOMHUTENBHOM Iutane. [leqaror
CaMOCTOSATENILHO OTIpeelsieT 00beM U3ydaeMoro MaTepHaia.

* Bee Jlemonctpanuu u JlaGopatopHbie paGOThI, TIPEICTABIEHHBIE B COJEPIKAHUH, OMYCKAETCS (MOXKHO) TIPOBO/IUT,
UCTIONB3Ysl MH(OPMAIIOHHBIE M AJIEKTPOHHBIE TEXHOJIOTHH (1 poBbIe 00pa3oBaTebHbIE PECYPCHI).



CtpoeHue BemiecTBa: aTOMBl M MOJEKYJbl, ux pasmepuvl. Onvimul,
dokaszvisaroujue OUCKpemuoe CImpoeHue eeujecmad.

JIlBwkenne dactur, BemecTBa. CBs3b CKOPOCTH JIBIDKEHHS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe nBuxkenue, auddysus. Bsaumoodeiicmeue uacmuy
geujecmea: npuUmsAdCeHue U OmmaiKueaHue.

ArperatHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2a308, HCUOKOCMEU U MBEPObIX
(kpucmannuveckux) men. Bzaumocesase medcody ceolicmeamu ewyecms 6 pPAa3HbIX
azpe2amHvlx COCMOSHUAX U UX AMOMHO-MONEKVIAPHbIM cmpoenuem. OcobeHHocmu
azpe2amuuvlx COCMOAHUU 800bL.

Jemoncmpayuu’

1.  HaGmoaenne OpOyHOBCKOTO JTBUKECHHUSL.

2. HabGmonenue nuddysun.

DponmanvHole 1ad0pamopusle padomovl U ONbIMbL

1. OueHka JauameTpa aroMa METOAOM PSI0B (C  HUCIOJIb30BaHUEM
dboTorpaduii).
2. OnpIThl IO HAOJIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3.01BITHl IO OOHAPYKEHHIO JEWCTBUS CHJI MOJEKYJISIPHOTO MPUTSHKCHUS
(91eKmpoHHan 0emoncmpayus).

Pa3nen 3. /IBuskeHHe U B3aUMO/ieliCTBHE TeJl

Mexanudeckoe JBWKeHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JBUKCHUE.
Ckopoctb. Cpeousiss ckopocmv npu HepasHOMEpHOM O8udicenuu. Pacu€r myTu u
BPEMEHU JBUKCHUSI.

SBnenune uHepuuu. 3axoH uHepyuu. Bzaumooeticmeue men Kax npuyuHa
uUsMeHeHUusi cxopocmu oeudceHus men. Macca kak mepa uHepmHocmu meid.
[InoTHOCTE BemiecTBa. (65136 WIOMHOCMU C KOAUUECMBOM MONEKY]L 6 eOuHuye
00véma sewecmsa.

Cuna kak XapaKTepUCTUKa B3ammojiercTBus Ten. Cura ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpro Ounamomempa. SIBIeHUE TATOTCHUS W CHUJa
Tsokectu. Cuna msasxcecmu na opyeux niaawemax (MC). Bec tema. HeBecoMocCTb.
CroxeHue cuil, HalpaBJICHHBIX MO OJHOM mpsiMoil. PaBHoaelcTBytomas cui. Cuna
mpenus. Tpenue ckonvoicenus u mpenue noxos. Tpenue 6 npupooe u mexnuxe (MC).

JMemoncmpayuu’

HaOmroieHre MeXaHU9IeCKOro IBMKCHUS Tea.

H3mepenne cKopoCTH MPSMOIMHEHHOTO TBYKCHHS.
HabGnronenue siBjeHUs] HUHEPLIMH.

Habmronenne n3MeHeHusI CKOPOCTH TIPU B3aUMOJICHCTBUY TEJL.
CpaBHEHHE Macc 10 B3aMMO/ICHCTBHIO TElL.

CnoxxeHue cuJl, HalTpaBJICHHBIX IO OJJTHOM MPSMOM.

7. JIeMOHCTpAIUs CUJIBI YIPYTOCTH Ha Pa3IUYHBIX MaTepHajiax.
dDponmanvHule nadbopamopHsle padomol U ONbIMBL,

AN

* 31eck 1 laee NPUBOUTCS PACUIMPEHHBIN MEPEYEHb Ta6OPATOPHBIX PabOT U ONBITOB, U3 KOTOPOTO YUHTEND JENAET
BBIOOD IO CBOEMY YCMOTPEHHIO.



1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOIO  JIBMDKEHUs  (Iapuka
B KUJKOCTH, MOJEINA DJIJIEKTPUYECKOrO0 aBTOMOOWMIIS M T.1.) (21eKmpoHHasn

oemoncmpauus).

2. Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHHUsI OpycKa WM IIapuKa Mo
HAKJIOHHOM IMJIOCKOCTH.

3. OrnpeneneHue mIOTHOCTH TBEPAOTO TeENA.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh pacTsbkeHus (nedopmarun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

5. OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOINXC HOBerHOCTeﬁ.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B

JHaBnenue. Cnocobvl ymenvuienus u ygeauuenus oaenenus. [lasnenue 2asa.
3asucumocms Oaenenus eaza om o00véma, memnepamypwl. llepedaua OasneHus
meépovbiMu meaamu, drcuokocmamu u eazamu. 3axon llackans. [Inesmamuueckue
Mauiunsl. 3aBUCUMOCTD JAaBJICHUS KUJIKOCTH OT riyouHsl. Coobwarouuecs cocyobi.
l'uopaenuueckue mexanuzmoi.

AtMocdepa 3emun u armocepHoe naBieHUe. [Ipuuunevl cyujecmeosanus
6030ywiHol 0b6onouku 3emau. Onvim  Toppuuennu. Hzmepenue ammocgheproz2o
oasnenus. 3a8UcUMOCmb ammoc@epHo2o 0asleHusi Om 8biCOMbL HAO YPOBHEM MOPS.
IIpubopul onsa usmepenus ammocghepHo2o 0asnenus.

eticmsue srcuokocmu u 2aza Ha NOSpyiHcénHoe 8 Hux menao. BrITamkuBaromas
(apxumenoBa) cuna. 3akon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTh JaBJIEHUS ra3a oT TeMIepaTyphl.

[lepenaua naBiaeHUs KUIKOCTBIO U Ta30M.

Coobaronyecst CoCyIbl.

I'mppasinnueckuii npecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKMBAIONIEH CHJIBI OT 00bEMa MOTPY>KEHHON YacTH
T€Ja ¥ IJIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus TEN: JIABaHUE WIH MTOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUSI IIJIOTHOCTEH Tesa U KUAKOCTH.

DponmanvHule 1ad0pamopHsle padomovl U ONbIMbL

1. HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa NOrpyKEHHON
B JKUJIKOCTh YaCTH TeJa.

2. Onpenenenne  BBITAJIKMBAIONICH CWIbI, JEWCTBYIOIIEH Ha  TeEIo,
MOTPYKEHHOE B KUJKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOLICH CHUJIbI, JCHCTBYIOIIEW Ha
TEJIO B KUIKOCTH, OT MACChI Tena.

AN



4. OnbIThl, AEMOHCTPUPYIOLIAE 3aBUCUMOCTH BBITAIKWBAIOIIEH CHJIBI,
JNEeUCTBYIOIIEH Ha TENO B KHUIKOCTHU, OT 00bEMa MOTPYXKEHHON B KUIKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue  apeomerpa WIM  KOHCTPYUPOBAHUE  JIOJKHU
Y OIIpeETICHUE €€ TPY30II0IbEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHePrus

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHM3MBL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHogecus pviuaza. llpumenenue npasuna pagrnosecus pviuaza K 010Ky. «3o10moe
npasuno» mexanuxu. KIIJ] npocteix mexanu3zMoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunemuueckas U NOMEHYUANbHAS  IHEPIUSL.
llpespawenue o0Ho20 6uda MmexaHuueckou dHepauu 8 Opyeou. 3aKOH COXpaHEHUs
HHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

@Dponmansvhvle nabopamopusvie’ pabomol u onvimol’

1. Omnpenenenue padOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBIXKCHHH Tejia
10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUul paBHOBECHS pblyara.

3. N3mepenne  KIIJI  HaKIOHHOW  IUIOCKOCTH  (371€KMPOHHAA
oemoncmpauus).

4. N3ydeHne 3aKOHAa COXPAaHEHUS MEXAHUYECKOW DHEPTUM (271eKmPOHHAA
oemoncmpauus).
8 KNIACC

Pa3znen 6. TermoBble siBJIeHUS

OcHo8Hble  NOJNOJICEHUsT  MONEKYIAPHO-KUHEMUYEeCKOU Meopuu  CmpoeHus
sewecmsa. Macca u pazmepvr amomos u monexyir. Onvimbsl, noOmMeepicoaroujue
OCHOBHbLE NONONCEHUSL MONEKYIAPHO-KUHEMUYECKOL Meopul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucmannuueckue u amopghuvie mena. Od6wvsichenue ceolicme 2azos, Hcuokocmell u
MeEéPObIX mel HA OCHO8E NONONCEHUL MONEKVIAPHO-KUHEMUYECKOU Meopuu.
CmauuBaHue u KanuiispHvle s6leHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cesazb memnepamypvt cO CKOPOCHbIO MENI08020 OBUNCEHUSL
uacmuy.

Buytpennsiss  asHeprus. Cnocobvl  usmeHeHus  GHYMPEHHeU  IHepUl.:
mennonepeoaia u cogepuienue pabomoi. Buowt menionepeoayu:
Menionpo8OOHOCHIb, KOHBEKYUS, U3TYYEHUe.

KomudecTBo TemnoTel. Yoenvnas mennoémxocms eewecmea. Tennooomen u
mennogsoe pasHogecue. Ypasuerue meniosoco 0ANAHCA.



IInasnenue u omseepoesanue KpUCMALIUYeCKUX eewjecms. Yoenvuas menioma
nnaenenus. Ilapoobpazosanue u koumdencayus. Hcenapenue (MC). Kunenwue.
Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypvbi KUNEHUs om
ammocgheprozo dasnenus. Brascnocms 6030yxa.

DHeprus TOITUBA. YOenvbHas menioma c2opaHus.

Ipunyunvr pabomovr mennogvix Osucameneu. KII[] mennosoco oOeueamens.
Tennosvie dsucamenu u sauuma okpyxcarouei cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 mennoswvix npoyeccax (MC).

Hemoncmpauuu

l. Habmonenne OpoyHOBCKOTO IBUKEHHUSL.

2. Hab6monenune nuddyszun.

3. HaGnronenue siBjeHU cMaunBaHUs U KalIWJUISIPHBIX SIBICHHM.

4. HaGmroieHre TerioBoro pacimpeHust Tel.

3. N3meHenune aaBieHUs ra3a Mpu U3MEHEHUH oObEMa U HArpeBaHUU WIIU
OXJIAXKJICHUU.

6. [IpaBuiia U3MepeHUs TEMIIEPATYPBI.

7. Bubl Teronepenaym.

8. OxJnaxieHue Npu COBEPIICHUH PadOTHI.

9 HarpeBanue npu coBepiieHnH paObOThl BHEITHUMU CHUJIAMH.

10. CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmoneHue KumeHwus.

12.  HalGnroJaeHue noCcTOSHCTBA TEMIIEPATYPhI MPH IIABICHUU.
13. Mopenu TEIIOBLIX ABUTATEIEH.

DponmanvHule 1ad0pamopusle padomovl U ONbIMbL

1. OnpIThl O OOHAPYKEHUIO JEUCTBHS CUJI MOJIEKYJISIPHOIO MPUTSHKEHUS
(31eKmpoHHan 0emMoHcmpayus).

2. OMnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WIIN caxapa.

3. OnpIThl 0 HAOIIOJIEHUIO TEIUIOBOI'O PACIIMPEHUS Ta30B, )KUIKOCTEH U
TBEPJBIX TEJI.

4. Omnpenenenue AaBieHUs BO3ayxa B OajsIOHE IIITPULIA.

5. OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIaBJICHHS BO3AYyXa OT €ro
00bEMa U HarpeBaHuUs WIN OXJIaXKICHUSI.

6. Habmionenue u3MeHeHUs] BHYTPEHHEW SHEpruum Teila B pe3ysbTare
TeIuIonepeauu v paboThl BHEIIHUX CHJL.

7. HccnenoBanue siBIEHUS TEIJIOOOMEHa MPHU CMEIIMBAHUU XOJIOJHON U
ropsiuer BOJBI.

8. HccenenoBanue npouecca HCnapeHusl.

9. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvroti meniomol niagIeHUs 1b0d.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI



Inekmpuzayusi men. JIBa poja 3IEKTPUYECKUX 3apsaoB. B3zaummopaernicTBue
3apSKCHHBIX TET.

DnekTpuueckoe mnone. [lpunyun cynepnosuyuu 3aeKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexmpuueckux 3aps0o8. DiemMeHmapHvill 31eKmpuydeckull 3apsio.
Cmpoenue amoma. 1IpOBOAHUKM W JUPJCKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJNIeKTpUYECKUM TOK. VYcnosusa cywecmeosanus 31eKmpudeckoco moxa.
NcTouHMKM TIOCTOSHHOTO TOKa. JIeHCTBUA AIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKmpudecKull mox 8 HCuOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKa. 3akon J[coyrns—/lenya.
Anexmpuyeckue yenu u nompeodumenu INEKMPUYECKOU OdHepauu 6 Oblmy.
Onekrpuueckasd 1enb. Cuna ToKa. DNEKTpuyecKoe HampspkeHue. COnpOoTHBIIEHUE
MPOBOJAHUKA. YOenvHoe conpomusneHue geujecmaa. 3akoH Oma I ydacTKa IIeTu.
[TocnenoBaTenbHOE W MapauIebHOE COCIMHEHUE MPOBOAHUKOB. Kopomkoe
3aMbIKaHue.

[TocTosiHHBIE MarHUTHI. B3anmMoAelCTBUE TOCTOSSHHBIX MarHUTOB. Macnumnoe
none. Maenumnoe none 3emau u e2o 3HaweHue O0as Jacuznu Ha 3emne. Onvim
Apcmeoa. Maenummnoe noe NIeKMPUHECKO2O moxKa. Ilpumenenue
INEKMPOMACHUMOB 8 MeXHUKe. [leticmaue MacHUMHO20 N0l HA NPOBOOHUK C MOKOM.
dnexmpoogueamens NOCMOSAHHO20 moka. Hcnonvzosanue snexmpoosucamenei 6
MeXHUYeCKUx yCmpoucmeax u Ha mparcnopme.

Onvimur @apades. Asenenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.

dnexmpozenepamop. Cnocobui NnoJyYeHus NeKMPUUECKOU SHep2UlU.
DNEeKTPOCTAHIIMU HAa BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu

1. DJeKTpu3aus Tel.

2. JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSXKEHHBIX TEI.

3. YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.

4. DJeKTpocTaTudecKast MHAYKIIUS.

5. 3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3apsI0B.

6. [IpOBOTHUKH U AUDIEKTPUKH.

7. MoaenrpoBaHue CHIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TTOJIS.

8. M cTOYHMKHN IOCTOSIHHOTO TOKA.

9. JIericTBUSA DIEKTPUYECKOTO TOKA.

10. DnexTpuyeckuil TOK B KUJIKOCTH.

11. Ta3oBbIi pa3ps.

12.  H3mepeHue CHiibl TOKA aMIIEPMETPOM.

13. H3mepeHue aneKTpuyecKoro HarpsiKEHUsl BOJIbTMETPOM.

14.  PeocraTr u Mara3uH CONpOTHUBIICHUH.

15. BsaummonencTBHE TOCTOSIHHBIX MArHUTOB.

16. MopnenupoBaHue HEBO3MOKHOCTH pa3AeJICHUS MTOJTOCOB MarHUTa.



17. MoaennpoBaHu€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

18.  OmmwIT Dpcrena.

19. MarnuTtHoe noJsie ToKa. DJEKTPOMAarHur.

20. JleiicTBHE MarHMTHOTO TOJISl HA TPOBOJHUK C TOKOM.

21.  DJeKTpOJBUTaTeNlb MOCTOSHHOIO TOKA.

22. MHccnenoBaHue SIBIECHUS AIEKTPOMATHUTHON MHIYKIIHH.

23.  Omnbrtel @apajes.

24. 3aBUCHMOCTb HAaIlPaBIICHUS WHIYKIIMOHHOTO TOKAa OT YCIJIOBHM €ro
BO3HUKHOBEHUSI.

25. DraekTporeHepaTop MOCTOSHHOTO TOKa.

DponmanvHuvle 1ad0pamopHsle padomovl U ONbIMbL

1. OnpITel TO HAOMIOACHWIO OJJIEKTPU3ALMUA TEN HWHAYKIHEH U TpH
CONPUKOCHOBEHUH.

2. HccnenoBanue IOEUCTBUS DIEKTPUYECKOTO IIOJISL HA IPOBOJHUKU U
TDIIEKTPUKH.

3. COopka u npoBepka paboThl JIEKTPUUYECKOH 1IEMH MOCTOSHHOTO TOKa.

4.  V3aMepeHue u peryJupoBaHUE CUIIbI TOKA.

5. H3mepenue u peryaupoBaHe HAMPSIKEHUS.

6.  HUccrnedosanue 3agucumocmu CUivbl MoKa, UOywe2o uepes pe3ucmop, om
CONPOMUBIEHUSL Pe3UCOPA U HANPANXCEHUS HA pe3Uucmope.

7. Onvimeul, oemMoHcmpupyiowue  3a8UCUMOCMb  IAEKMPUYECKO20
CONpOmMuUGIeHUss NPOBOOHUKA OM €20 ONUHblL, NIOWAOU NONEPEeYHO20 CeYeHUs U
mamepuana.

8. Ilpoeepka npasuna clodiCeHUs HANPANCEHUU NPU NOCAEO08AMENbHOM
CcOeOUuHeHUU 08YX Pe3ucmopoa.

9. Ilposepxa npasuna Ons cuibl mMoKa npu NApPAIIeIbHOM COEOUHEHUU
Dpe3ucmopos.

10.  Omnpepnenenue pabOTHI JIEKTPUYECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTA DSJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

12.  HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYUIETO Y€PE3 JIAMIIOUKY, OT
HaINpsHKEHUS Ha HEH.

13. HccnegoBaHue MAarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

14. W3yuyeHue MArHMUTHOTO TOJIA TMOCTOSIHHBIX MAarHUTOB TIpU  MX
O00BbEIMHEHUH U Pa3/ICICHUU.

15. HccnenoBaHue IEeWCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnpiThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOACHUCTBUSA
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA U HATIPABJICHUS TOKA B KaTYIIKE.

17. W3yuyeHue neCTBUS MAarHUTHOIO TOJISI HA MPOBOJHUK C TOKOM.

18.  H3yuenue pabomei 21ekmpoogueamernsl.

19. Usmepenue KIIJI asexkTpoaBUrareibHOM YCTAaHOBKH.



20. OmnbITEl TO HCCIECNOBAHUIO SABJICHHS AJIEKTPOMArHUTHOW WHIYKIIUU:
UCCIIeIOBAHUE U3MEHEHUN 3HAUCHUS U HAIMPABIICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znena 8. Mexannueckue siBJEeHUSA

MexaHnnueckoe JBWKeHUE. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUA. PaBHOMEpPHOE MPSMOJIUHEUHOE
nBwkenue. Hepasnomepnoe npsamonunetinoe osudicenue. CpenmHsis u MeHOBEHHAs
CKOpOCMb mena npu HepagHOMEPHOM OBUICEHUU.

Yckopenne. Pasnoyckopennoe npsamoauneiinoe osudicerue. CB0OOTHOE
najenue. Onvimul [ anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[lepBbiii 3ak0oH Hprotona. Bropo# 3akon Herotona. Tpetuit 3akon HproToHAa.
Ipunyun cynepno3zuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenus CKOIbICeHUs, CUld
MpeHusi NoKos, opyeue 8uobl MPeHUsl.

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO
nazeHus. /Jeuscenue nianem eokpye Connya (MC). Ilepeas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepuanbHON TOUKH. AOconomHo meépooe meno. Pasnosecue
meép0oo2o meia ¢ 3aKpenyiéHHoU ocbio 8paujeruss. MOMeHT cuibl. [Jenmp msocecmu.

Nmnynec Tena. Usmenenue umnynvca. Umnynsc cunvi. 3aKOH COXPaHEHHS
uMmiynbsca. Peaktusnoe asuxenue (MC).

Mexanuueckass paboTa W MOIIHOCTb. PaboTta cui TsKeCcTH, ympyeocmu,
mpenus. Ceazv snepeuu u pabomel. IloTeHIIMaNbHAS HEPTUS Teja, MOAHSATOTO Haj
MTOBEPXHOCTHIO 3eMIU. [lomenyuanvras snepaus cocamou npyscunvt. Kunetnueckas
sHeprud. leopema o0 KuHemuuyeckou 3Hepeuu. 3aKOH COXPAHEHHS MEXAaHHYECKOU
SHEPIUH.

Hemoncmpayuu

l. HabmroieHue MexaHW4ecKoro JABMKEHHUS Tela OTHOCHUTENbHO pPa3HBIX
TE€JI OTCUYETA.

2. CpaBHeHUE TyTeHd W TPACKTOPUN NBUKEHUS OJHOTO M TOrO K€ Tela
OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEUHOTO JIBUYKEHUS.

4. HccenenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

3. HabGnronenue nBH>KEHHS Tela IO OKPYKHOCTH.

6. Habnronenne MexaHMYECKUX SIBJICHUM, MPOUCXOMASIIUX B CHUCTEME

oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChl T€la U JACHCTBYIOIIEH HA HETrO
CUJIBL.

8. HabGnronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TE.



9. M3meHeHne Beca Tena Ipu YCKOPEHHOM JBUKECHHM.

10. Ilepenaua umirynbca Ipu B3aUMOIEHCTBUM TEI.

11. IIpeoOpazoBanHus 3HEPTUU NPU B3aUMOACHCTBUU TEJL.

12.  CoxpaHeHHe UMIYJIbCA [TPU HEYTIPYTOM B3aUMOJICHCTBHH.

13.  CoxpaHeHHe UMITYJIbCa MIPU a0COITIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaOGnroneHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHHEe MEXaHMYECKOW SHEPTUU MTPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHMe MEXaHMYECKON DSHEPrUM TpPU [JBIKEHUU Tejla MOJ
JIEUCTBUEM ITPYKUHBL.

@DponmanvHole 1a00pamopHvle padOmMsvl U ONbLIMbL

1.  Koucmpyupoeanue mpaxkma 0ns pazeona u 0aibHeuue20 pagHoMepPHO20
O0BUINCEHUSL UWLAPUKA UTU TNETIEHCKU.

2. OmnpeneneHue cpelHe CKOPOCTH CKOJILKEHUsI OpycKa WU JIBUXKCHUS
1IapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tella NMPU PABHOYCKOPEHHOM JBWKEHHUH I10
HAKIIOHHOM TIOCKOCTH.

4. HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JIBWYKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

5. HccnenoBanre 3aBUCMMOCTH CWJIbI TPEHHSI CKOJIBKEHHSI OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

6. Omnpenenenue kodphuieHTa TPEHUS CKOJIbKCHHS.

7. Onpenenenue KECTKOCTH NPYKUHBI.

8. Omnpenenenue pabOThl CUIIBI TPEHHSI IPU PABHOMEPHOM JIBHXKEHHH Teja
110 TOPU30HTAIILHON OBEPXHOCTH.

9. Onpenenenue pabOThl CUJIBI  YNPYrOCTH MOpU  MOJBEME Tpy3a

C MCMOJIb30BAHUEM HEMOJIBUKHOTO U TOJIBHX)KHOTO OJIOKOB.
10. H3yueHue 3aKOHA COXpPaHEHUs SHEPTUU.

Pa3znen 9. MexannuecKkne KoJ1e0aHUA M BOJTHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMU: TEPUO]I,
4yacToTa, aMIUIUTya. Mamemamuyeckutl u npysicunHulli masmuuku. Ilpeepawenue
SHepeUU npu Ko1eb6ameibHOM 08UNHCEHUU.

3aryxatomtue Konebanus. BeiHy)aeHHbIe Koaebanus. Pezonanc.

Mexannueckue BoJHbIL. (CBOWMCTBA MEXaHMYECKUX BOJH. [Ipoldonvhble u
nonepeynvle 80aHbl. [{IUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbI 8 MEEPOOM meie, ceticmudeckue gonnvl (MC).

3ByK. I pomkocmo 38yka u evicoma mona. Ompadicenue 38yka. Mnppazeyk u
VIbMPA38YK.

Hemoncmpayuu

1. HaGmronenune konebaHuil Ted moj JEHCTBHEM CHJIBI TSKECTH W CHUJIBI
YIPYTOCTH.

2. HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha TMPY>KUHE.



HaGnrogenune BoIHY X AEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue mpo10IbHBIX U MOMEPEYHBIX BOJIH.
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

<Dponmaﬂbubze J1abopamopHule padomsl U ONbIMbL

SV

1. OnpeneneHue 4YacToThl M Mepuofa KoJIeOAHWM MaTEeMaTHYECKOTO
MasiTHUKA.

2. Omnpenenenue 4acToThl M MepuUoAa KOJeOaHWW MPYKUHHOTO MasTHHKA
(2/1eKmpoHHnas 0emoHcmpauusi).

3. HccnenoBanre 3aBUCMMOCTH TepUOAa KoJeOaHWUN TOJBEIIEHHOTO K
HUTHU Tpy3a OT AJIUHBI HUTH.

4. HccnenoBanve 3aBUCUMOCTH  Iepuoja KojieOaHM  MPY>KUHHOTO
MasITHUKA OT MACCHhI Tpy3a (2/1eKMPOHHASA 0eMOHCMPAYUsL).

3. [IpoBepka HE3aBUCUMOCTH MepHoJia KojaebaHui rpy3a, moJABEIIEHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpHOJia  KoJieOaHU
MPY>KMHHOTO MAasgTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenne  yckopeHus  CBOOOAHOTO  TaACHUS  (1eKmMpOHHAA
oemoncmpauus).

Pa3znes 10. D1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI

DNEeKTpOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BoiHBL. — (Ceouicmea
anekmpomacHumuvlx  6oaH. [llkana snexmpomachumuvix 6oaH. Hcnoavzoganue
9NEKMPOMACHUMHBIX GOIH Ol COMOBOU CEA3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTta. BoiHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu

1. CBoOIICTBA AJIEKTPOMATrHUTHBIX BOJIH.

2. BouiiHOBBIE CBOMCTBA CBETA.

@Dponmansvhvle nabopamopusie’ pabomot u onvimot’

1. N3yyeHne CBOWCTB JJIEKTPOMATHUTHBIX BOJIH C  IOMOIIBIO

MOOHIILHOTO TenedoHa.

Pa3znen 11. CBeToBbIC SIBJICHUA

JlyueBas  mopenb CBETA. Hcrounnku CBETA. IIpamonuneiinoe
pacnpocmpanenue ceema. 3ammenusa Coanya u Jlynvl. Otpaxkenue csera. [lnockoe
3epKano. 3aKoH ompaxjiceHus ceema.

[Ipenomnenue cBera. 3akOoH TpelioMieHUs cBeTa. [lonnoe enympeHnee
ompadxcenue ceema. Fcnonv3oeanue nNONHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.



Jlunza. Xopn nydeit B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bauzopykocmo u
O0AIbHO30PKOCb.

Pa3znooicenue 6enoco ceema 6 cnekmp. Onvimvl Hvromona. Cnoowcenue
CNeKmpanbHbIX YEEmo8.

Hemoncmpayuu
[IpssmonuHerHOe pacpoOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTudeckuii CBETOBO/.

Xox ydeil B coOuparonieil JInHs3e.

XO0J Iy4yel B pacCenBarOIIEH JINH3E.

[Tonyuenne n300pakeHUN C TOMOIIBIO JTUH3.

9. [TpuHiun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopaens rnasa.

11. Pa3znoxenue 6eroro cBera B CIEKTP.

12.  Ilomyuenue 6eroro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
@ponmanvHole 1a00pamopHvle padOmsl U ONbLIMbL

Al e

l. HccnenoBanre 3aBUCMMOCTH yIjla OTPa)KEHUs CBETOBOrO Jyya OT yria
naJIeHuUs.

2. N3ydeHnne xapakTepuCTHK H300pakeHUs TpeIMETa B TNIOCKOM 3epKalie.

3. HccenenoBanre 3aBUCUMOCTH yIVla TNPEJIOMIIEHUS CBETOBOTO Jiyya OT
yIila naJeHusl Ha TPAHULE «BO3AYX—CTEKIIO».

4, [Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue  (POKYCHOrO  PacCTOSHHMSIT U ONTUYECKOW  CHIIBI
coOuparolel JTUH3bI (21eKMPOHHAA 0eEMOHCIMPAYUsL).

6. OnpIThl O Pa3joKEHUIO OeJoro cBeTa B CIHEKTp (2J1eKmpOHHAA
oemoncmpauus).

7. OneITHl O BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3

[[BETOBbIC (DUIIHTPHI.

Pa3pen 12. KBaHTOBBIE IBJICHUS

Onvimol Pezepghopoa v mmanerapHasi Mojenb atoma. Monens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anvgha-, bema- u eamma-uznyyenusi. CTpO€HUE aTOMHOTO
anpa. Hyknonnas modenb amomno2o A0pa. H3zomonwvl.  Paouoaxmuembie
npespawjenus. llepuoo nonypacnada amomuulx soep.

SAnepHble peakmuu. 3aKOHBI COXPAHEHHUS 3apsSIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus s0ep. Ucmounuxu snepeuu Connya u 36é30 (MC).

SAnepHas sHepreTtuka. /leticmeus paouoaKmMuGHuIX USTYUYEeHUll HA JHCUBble
opeanusmol (MC).



Jemoncmpayuu

1. CrekTpbl U3Ty4YEHHUS U TOTJIOIICHUS.

2. CrexTpsl pa3aIu4HbIX Ia30B.

3. Cnektp Boaopoa.

4. HabGmronenue TpekoB B kamepe Bunbscona.

3. Pabota cuéTymka HOHM3UPYIOMIUX U3TYYEHUH.

6. Perucrpanust nu3mydeHus: IpUPOIHBIX MUHEPAJTIOB U TPOTYKTOB.

@ponmanvHole 1a00pamopHvle padOmMsl U ONbLIMbL

1. HccnenoBanre TPEKOB: U3MEPEHHE HEPTHHM YACTUIBI IO TOPMO3HOMY
nyTH (110 ¢poTorpadusim) (2.1eKmpoHHAA OEMOHCMPAYUL).

2. N3mepenue paaguoakTUBHOTO (DOHA (I1eKmpoHnan demoncmpayusi).

IHoBTOpHTEIBLHO-00001IAKOIIMIA MOAYIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOYJIb MPEIHA3HAYEH AJI CUCTEeMaTU3aluu U
000011IeHHs TPEIMETHOTO COJEpPkKaHUS W ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3yYEHUH BCETO Kypca (PU3MKHU.

[Ipy M3y4eHUH MAHHOTO MOJIYJISA PEATU3YIOTCd U CHUCTEMATH3UPYIOTCS BUIBI
NESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS AOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3ysibTaTtoB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAY4YHasl I'PaMOTHOCTb. OCBOECHHME HAYYHBIX METOJOB HCCIEIOBaHUS
SBIICHUNM TIPUPOJIbI M TEXHHUKH, OBJIAJICHUEC YMEHUSAMH OOBSICHATH (u3ndeckue
ABJICHUSI, TPUMEHSSL T[OJYyYECHHbIE 3HAHMS, pellaThb 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHANBHO ESITEILHOCTHBIN XapaKTep JaHHOTO pa3jelia peaanu3yercs 3a
CU€T TOTO, UTO yYalIUECs BBIIOJIHAIOT 3aJaHUs, B KOTOPBIX UM IpeJiaraeTcs:

" Ha OCHOBE TMIOJYYEHHBIX 3HAaHUW paClO3HABaTh M HAYYHO OOBSACHATH
bu3nyecKue SBIEHUS B OKPY KaloIlel MPUPOAE U MOBCETHEBHON KU3HU;

" JCIOJIb30BaTh IO/ PYKOBOJACTBOM Ii€/larora Hay4YHbI€ METO/Abl HCCIIEIOBAHUS
bu3nuecKkux SBJICHUN, B TOM 4YHUCIE Jis MPOBEPKU TUIOTE3 U MOJYy4YEHUS
TEOPETUYECKUX BBHIBOJIOB;

" OOBSCHATH C ONOPOW Ha JAMJAKTHYECKUN MaTepuall Tociie OOCYXICHUS C
MearoroM Hay4YHble OCHOBBI HanOoJiee BAXKHBIX JOCTHKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HAampumep, NPAKTUYECKOrO  HUCIOJIb30BAaHUS  PA3IMYHBIX
VCTOYHUKOB 3HEPIMM HAa OCHOBE 3aKOHA NPEBPAILLEHUS W COXPAHEHMS BCEX
W3BECTHBIX BUJIOB YHEPTUU.

Kaxpgas w3 TeM [JaHHOroO pasfena BKIIOYAET HKCIEPUMEHTAJIbHOE
UCCleloBaHue OOO0OIIAOIIET0 XapakTepa Ha YCMOTpPEHUE Ienarora U IpH €ro
nomoiu. Pa3nen 3aBepmiaeTcsi NpPOBEIECHUEM JUArHOCTUYECKOM M OLEHOYHOMU
paboThI 32 KypC OCHOBHOM IIKOJIBI.



[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHN A

B 1nenom pesynbrarel ocBoeHHsl oOydarommmucs ¢ 3[1P yueOHOro mpeamera
«®Du3uKa» JOJDKHBI COBIIAJIaTh C pe3yjIbTaTaMu MPUMEPHON padoued mporpaMMbl
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

Haunbonee 3HaUNMBIMU SIBIISTFOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIlMA K  OOy4YEeHWI0O W  IICJICHAMPABICHHONW  TO3HABaTEIHHOM
NeSITeNIbHOCTH;

YCTAaHOBKAa HAa OCMBICIEHUE JIMYHOTO ONbITa, HAOMIOJEHUN 32 (PU3NYECKUMHU
IKCMIEPUMEHTAMU;

YCTAaHOBKAa HA OCMBICIEHUE PE3YyJbTATOB HAOMIOACHUN 3a MPUPOJHBIMH H
TEXHOT€HHBIMHU SIBJICHUSMU C TIO3UIHNA (PU3HUUECKUX 3aKOHOB;

CIIOCOOHOCTh OILIEHWBATh MPOUCXOJSIINE HM3MEHEHHS W WX MOCIEACTBUS;
bopMyIMpOBaTh U OLIEHUBATH PUCKU, (HOPMUPOBATH OIIBIT;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4e€pe3  IMPaKTHUYECKYIO
JESITETHLHOCTD (ITPU COBMECTHOM BBITIOTHEHUH JIAOOPATOPHBIX MPAKTUIECKUX padoT);

yMEHHUE pa3inyaTh Y4eOHbIE CUTyallud, B KOTOpBIX ydammiics ¢ 3[IP moxer
JIeCTBOBATh CaMOCTOSITENIBHO, M CUTyalluM, TJI€ CJEIyeT BOCIOJb30BaThCs
CIIpaBOYHOM MHGOPMAIIHEH U IPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMH,

CIOCOOHOCTh MPUHHUMATH pEIICHHE B JKU3HEHHOM CHUTyallud Ha OCHOBE
IepeHoca TMOJIYYeHHBIX B XoJe OOyueHHs (PU3MYECKHX 3HAHUM B aKTyaJlbHYIO
CUTYaLIHIO;

CIIOCOOHOCTh  COONIOJaTh B TOBCEIHEBHOM KW3HM MpaBWIa JUYHOU
0e30MacHOCTH Ha OCHOBE TMOHUMAaHHs (PU3UYECKUX SBICHUA W 3HAHUS 3aKOHOB
busuKy;

yMEHHUE KPUTHUYECKU OLEHMBATH MOJYUYEHHYIO OT cobecelHrnka MHGOpMAIIHIO,
COOTHOCS €€ CO 3HAHHEM (PU3NYECKHUX 3aKOHOB;

CIIOCOOHOCTH TIEPEIaTh CBOM COOOPaKEHHSI, YMO3AKIIOUEHUS TaK, YTOOBI OBITh
MOHATBIM JIPYTUM YCIIOBEKOM,

a/IeKBaTHOCTh MOBEACHUA OOYYaIOUIerocss ¢ TOYKH 3PEHMsI OMACHOCTU WIIU
0e3omacHOCTH JTsl ceOst UITH I OKPY KAFOIIIHX;

yBa)XCHHE K TPYIY U pe3yJbTaTaM TPYJI0BOU ACSITEIbHOCTH;

yriayOneHue MpeAcTaBiIeHU O UEJNOCTHOM KapTUHE MHpa Ha OCHOBE
MPUOOPETCHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYCCKUX YMEHHUH.

METAINIPEIMETHBIE PE3YJIbTATbBI
Osnaodenue ynueepcanbHblMu y4eOHbIMU NOZHABAMEIbHBIMU 0CUCHEUAMU:
BBISIBJISITh IPUYUHBI U CIEICTBUS MIPOCTHIX (PU3NYECKUX SIBJICHUH;



onpenensath (U3NYECKUE TMOHATHS, CO3/laBaTh OO0OOIECHHS, yCTaHABJIMBATH
aHaJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU
I KIacCU(UKAlUM, WCIOJIb3Ysl CIPABOYHYIHO HH(POpMAIMI0O W ONUpasCh Ha
QITOPUTM y4eOHBIX JICHCTBUIA;

YCTAaHABIMBaTh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccykJieHHe, YMO3aKiIo4eHUe (MHIYKTUBHOE, [EAyKTUBHOE, [0 aHAJIOTUH) W
JIe7aTh BBIBOJIBI TI0JI PYKOBOJICTBOM I1€/1arora;

UCKAaTh WM OTOMpaTh MH(POPMAIIUIO WIM JIAHHBIE U3 MCTOYHUKOB C YYETOM
MIPEIOKEHHON y4eOHOM 3a/]a4M U 3aIaHHBIX KPUTEPUEB.

co3/laBaTh, MPUMEHATh W TMPEOOpPa30BBHIBATH 3HAKM M CHUMBOJIBI, MOJCTU H
CXEMBI IS PEIICHNs Y4eOHBIX U TT03HABATEILHBIX 33]1a4;

C TOMOIIbIO TEJlarora WU CaMOCTOSTEIbHO MPOBOJUTH OIBIT, HECIOKHBIN
AKCHEPUMEHT IO YCTAHOBJIECHUIO 0OCOOEHHOCTEN (PU3NUECKOTO 0OBEKTA UITU SBJICHUS;

npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJTHOTO BUJA B Ipyroi (TaOauIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aUMOCBSI3b (DU3WYECKUX SIBJICHUU U MPOIECCOB, UCMOJb3YS
ITOPUTM y4EOHBIX JCHCTBHIA.

Osnadenue YHUGEpPCAnbHbIMU yueoHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO UCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJayei
KOMMYHUKAIINH IS BEIPKEHUS CBOMX MBICIIEH M IOTPEOHOCTEH /IS TUIAHUPOBAHUS
CBOEH JIeATEILHOCTH,

OpraHW30BbIBAaTh y4eOHOE B3aWMOJICHCTBHME B Tpymme (OMpeaensirTh oOImue
LEJU, pPacIpeaeiaTh POJu, JOTOBAPUBATHCS APYT C APYTOM U T. I1.).

LeJIeHapPaBICHHO UCIIO0JIb30BaTh MH(POPMAITMOHHO-KOMMYHUKATUBHbIC
TEXHOJIOTUH, HEOOXOAUMBIC ISl PEIICHUS YUYE€OHBIX U MPAKTUYECKUX (HU3UUYECKUX
3ajay;

OpraHW30BBIBATh Y4YEOHOE COTPYJHHYECTBO U COBMECTHYIO JESITEIBHOCThH C
YUHUTENIEM U CBEPCTHUKAMHU B MPOLECCE 3aHITHN PUIUKOM.

Osnaodenue ynugsepcaibHblMu y4eOHbIMU PECYIAMUBHBIMU OCUCMEUAMU:

MOHUMATh IEJIM €CTECTBEHHOHAYYHOT0 OOy4EHHMsI, CTAaBUTh U (HOPMYITUPOBATH
JUTs ce0st HOBBIE 3a71a4M B yueOe U MO3HaBaTEIbHOU JeATEeIbHOCTH;

oOHapykuBaTh W (opMyIupoBaTh y4eOHYIO TpPOOJIEMYy, OMPEAENsATh IIeNb
y4eOHOU eSITEIIbHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOILIBIO YUYUTENS TJIaHUPOBATh MYTH JOCTHKCHUS
uene B QU3MYECKUX IKCIEPUMEHTAX, B TOM YKCIE ajJbT€PHATUBHBIC, OCO3HAHHO
BbIOMpaTh Haubosee 3P (HEKTUBHBIE CIIOCOOBI PEIICHHS] YUeOHBIX U MO3HABATEIBHBIX
3ajay;

COOTHOCUTh CBOHM TMPAKTHYECKUE JNCUCTBUA C TUIAHUPYEMBIMH pPe3yJibTaTaMU,
OCYILECTBJISITh KOHTPOJIb CBOCH JICATEIBLHOCTH B MPOIECCe JOCTHKEHUS Pe3yJIbTara,
OTIPEENSITh CIOCOObI JEHCTBUN B paMKax MPEUIOAKEHHBIX YCIOBUN U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JAECHCTBHS B COOTBETCTBUM C U3MEHSIOIIEICS CUTyallUEH;



NPaBUWIBHOCTh  BBINIOJIHEHHUS ~ SKCIEPUMEHTAIbHONM  y4eOHOW  3ajauw,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEIICHMUS;

BJIAJICHUE OCHOBAMU CaMOKOHTPOJISl, CAaMOOLEHKH, TMPUHATHUA pPEHIeHUH Hu
OCYUIECTBJIEHUS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U TTO3HABATEIBHOM J1€ITENbHOCTH;

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYaIluu U Mpejiarath 1jiaH €€ U3MEHEHHUS;

NPEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPHU PEIICHUH Y4eOHOM
3a/1a4u;

OCO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

INPEAMETHBIE PE3YJIBTATBI

TpeGoBaHusi K NIpeAMETHBIM pe3yJIbTATAM OCBOCHHUSI Y4eOHOI0 mpeamerTa
«Pu3uka», pacnpeaejeHHbIe 110 roAaM 00y4eHus

Pe3ynpTaThl mo romam (QopMyIHpPYIOTCA MO MNPUHUUITY A00ABIEHUS HOBBIX
pe3ynbTaToOB OT Toja K roay (pe3ysbTaTbl OYEpPEAHOro0 roja MO YMOJYAHUIO
BKJIIOYAIOT Pe3yJIbTaThl MPEABIIYIIHX JIET).

7 KUIIACC
[IpenmeTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI — OTpaXkaThb
c(hOpMHUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHHUIA:

— OPHUEHTUPOBATHCS B TIOHSATUSX W ONEPUPOBaTH MMHU Ha 0a30BOM YpPOBHE:
bus3nUeckue M XUMHUYECKUE SIBJICHUS; HAOJIOJCHUE, DKCIIEPUMEHT, MOJEb,
TUIOTe3a; CIWHUIBI (PU3NYECKUX BEIWYMH, aTOM, MOJICKYyJIa, arperaTHbhIe
COCTOSIHUSI BellecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE); MEXaHHYECKOe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPacKTOPHS,
paBHOHEWCTByIOmAs  cwi,  jAedopmanus  (yopyras, — IUlacTHYecKas),
HEBECOMOCTb, COOOUIAIONIMECS COCY/Abl, C ONOpPOM Ha JAUJAAKTUYECKUN

Marepuan
— pasnuuath sBieHud (nud@ys3us; TEIIOBOE JBIKEHHME YAaCTHUIl BeIECTBa;
PaBHOMEPHOE JBH>KEHUE; HEPABHOMEPHOE JBH)KEHUE; WHEPIUS,

B3aUMOJICHCTBUE TEJ; pasHogecue meEPObIX mel C 3AKPEenjiéHHOU OCbHo
epawenus; Tiepeaada JaBICHUS] TBEPABIMH TEJIaMH, KUIAKOCTAMHU M Tra3amu;
aTMoc(pepHOE JaBlieHWE; IUJIaBaHWE TeJl; MPEBpaAlICHUS MEXaHWYECKON
HHEPrUHr) IO OMMCAHUIO HMX XapaKTEpPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (DU3HUECKOE SIBJIIEHUE, MOCIE MPEIBAPUTEIBLHOTO
00CYXKIEHHUS C MeIarorom;

— pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHHUM B OKPYXKAIOIIEM
MHUpE, B TOM 4YHClie (PU3HYECKHUE SBJIICHHUS B MPUPOJE: MPUMEPHI IBHKEHUS C
Pa3JINYHBIMUA CKOPOCTSIMA B JKMBOM W HEXUBOW NPHUPOAE; IEUCTBUE CHIIBI
TPEHUsI B MPUPOJIE€ U TEXHUKE; BIMUAHHE aTMOCHEPHOro NABJIECHUS Ha >KUBOU
OpraHu3M; IUJIaBaHHUE PbIO; phlUuard B TEJN€ YEJIOBEKAa; MPU ATOM IEPEBOIUTH
NPaKTUYECKYI0  3a7adyy B y4eOHYI0,  BBIJIEISATH  CYIIECTBEHHbBIC
CBOMCTBA/MIPU3HAKU (PU3HUECKUX SBJICHUM C MTOMOIIBIO MEe/1arora;



ONKCHIBATh M3YUYEHHBIC CBOWCTBA Tel M (PU3NYECKHE SIBICHHS, HCIIONB3YS
bu3rYeckre BEeIWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Teja, CUjia
TpeHUsi, aBlieHue (TBEPAOro Tena, KUAKOCTH, ra3a), BhITAJKUBAIONIAS CHUIIA,
MexXaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PHUITUEHT
MIOJIE3HOTO JICUCTBHSI MEXaHU3MOB, KUHETUYECKAsI M TMOTEHIIMAIbHAS YHEPTHS)
C ONOpPOW Ha CXeMy;, MpPU ONUCAHUU PACKPHIBATh (U3MUECKHI CMBICI
WCIIOJIb3yEMbIX BEJUYHMH, UX 0003HAUCHUS W €IMHUIIBI (PU3HUUYECKUX BEIIMUYMH,
Haxooums opmynvl, ce:3vl8aOWUe OAHHYI0 QUIULECKYIO 8eTUUUHY C OPY2UMU
BENUYUHAMU, CMPOUMb 2pAdUKU  U3VUEHHBIX 3a8UcCUMOCmel  u3uuecKux
e luYUH C OTIOPOM Ha TUAAKTUIECKUI MaTepHal;

XapaKTepHU30BaTh CBOMCTBA TeJ, GPU3HUCCKHUE SBJICHUS U MPOIICCCHI, UCIIONB3YS
MpaBUJia CJIOKEHUS cui (BAOJb OJHOU MpsAMoit), 3axon Iyka, 3axon Ilackans,
3aK0H Apxumeoa, npasuno pasnogecus pviuazca (610Ka), «3010moe Npaguioy
MexanuKkuy, 3aKOH COXPAaHCHHWS MEXaHWYECKOW HSHEPTHH;, NMPU OTOM JJaBaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3ANUCHIGAMb €20 MameMmamuieckKoe
8bIpadiceHue noo pyKoBoOCmMEoM nedazo2a ¢ 00cydcoenHuem niana pabomol,
OOBSCHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYallUui MPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: MpU MOMOIIU
nejiarora BBISIBJISITh IPUUMHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE W3
1—2 moruyeckux maroB ¢ onmopoil Ha 1—2 U3yYEeHHBIX CBONCTBA (PU3NUECKUX
SBJICHUM, (GU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTe TUIIOBBIE PACUETHBIE 3a1a4d B |AEHCTBHE C OMOPOM HA AITOPUTM,
MpeIBapUTENHLHO Pa300paHHBI COBMECTHO C TIEAAroroM, UCMoJb3ys 3aKOHbI U
dbopmMyIIbl, CBA3BIBaIONIME (PU3MUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJlayyl 3alKChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3MUECKUE BEJIMYUHBI B
dbopMynBl ¥ TPOBOAUTH PaAcU€Thl, HAXOJUTh CIPABOYHBIE JIaHHBIE,
HEOOXOMMBIC JIJISl PEIICHHsI 3a]1a4, OLICHUBATh PEATUCTUYHOCTh TOTYYCHHOU
(U3UYECKON BEIIMUUHBIL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIMTh ITPH TMTOMOIIN (PU3UUECKUX
METOJIOB ITOCJIC MPEABAPUTEIILHOTO OOCYXACHHUS C IeIarorom; MpHu MOMOIIN
nejiarora B ONMMCAHUN MCCIICIOBAHUS BBIJICIATE MPOBEPIEMOE TIPEITOIOKEHNE
(rumoTe3y), C OMNOpPOM HA JUAAKTUYECKUNW MaTepuan pasiuyarb U
MHTEPHPETUPOBATH TOJYYEHHBIA PE3yJIbTAT, HAXOJIUTh IMOCJIE OOCYKIEHUS C
nearoroM OMMOKHM B XOJI€ OIBITA, JIeTIaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;
YMETh HAXOJUTh C UCIOJIb30BAaHUEM ITU(POBBIX 00pPA30BATEIBLHBIX PECypCOB
OTIBITHI TI0 HAOFOACHUIO (PU3HUSCKHUX SBJICHUN WM (PU3NYECKUX CBOMCTB TEI:
bopMyIMpoBaTh MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPAaTh YCTAHOBKY
U3 MPEUIOKEHHOTO 000PY/IOBaHUSA C OMOPOM Ha CXEeMy, 3alUChIBaTh X0l
OTbITa U (OPMYITHPOBATH BHIBOJIBI 110J] PyKOBOJACTBOM I1€/1arora;

BBITIOJIHATH TIPSIMBbIE U3MEPEHUsST PACCTOSHUSA, BPEMEHH, MAcChl Tena, o0bhEMa,
CWJIBI U TEMIIEPATYPHI C UCTIOIB30BAHIEM aHAJIOTOBBIX U MU(PPOBBIX TPUOOPOB



C OMOpPOI Ha aIrOPUTM; 3aMKUCHIBATh TOKA3aHMs TPUOOPOB C yUETOM 3aJaHHOU
a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTh COBMECTHO C TI€IaroroM MHCCIEOBAaHUE 3aBUCUMOCTH OJHOMU
(bu3MYecKoil BEIMYUHBI OT JAPYTOM C KUCIONB30BAHUEM MPAMbBIX U3MEPEHUMN
(3aBUCUMOCTH TMYTH PABHOMEPHO JIBIIKYIIETOCS TeJia OT BPEMEHU JBUKCHUS
TeNa; CUuibl MPEHUs CKOJbIICeHUs Om 6eca mend, Kaiecmea o00pabomiu
nogepxHocmel men U HE3AGUCUMOCMU CUIbl  MPEeHUus Oom Niowaou
CONPUKOCHOBEHUSI mel, CUlbl YNpy20Cmu Om  YOJIUHEHUS  NPYAHCUHDBL,
8LIMANKUBAIOWE CUTbl OM 00BbEMA NOSPYIHCEHHOU HaAcmu meaa U Om
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCIU Om NJIOMHOCMU mend, Om
2NYOUHbl, HA KOMOPYIO NOZPYHCEHO MeN0, YCI08UU NAABAHUs mel, VCI08Ull
pasHosecusl pvlyaza u 010K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBoBaTh B
IUIAHUPOBAHUM Y4€OHOTO MCCIEI0BAaHMS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpEHHUs, CcleAys MpeJIOKEHHOMY IUIaHy, (UKCHUPOBATh pPe3yiIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAC MPEIOKEHHBIX
TabJuIl U TPaQUKOB, AENIaTh BHIBOBI IO pe3yJIbTaTaM MCCIEeI0BaHMUS;
COOTHOCUTh KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (IJIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TE€Ja; CHJIa TPEHHS CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CHJIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUIKOCTh
Ten0; KO3(PQPUIMEHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
NPEMJIOKEHHOW ~ WHCTPYKIIMH;  TPU  BBINOJHEHWHM  M3MEpPEHUH  TOoJ
PYKOBOJCTBOM I€Jjarora cooupaTh OSKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBIYUCJIISITh 3HAUYEHNE NCKOMOU BETUYUHBI;

coOI0aTh NpaBWiia TEXHUKH O€30MAaCHOCTU NpH pabdoTe ¢ J1a00paTOPHBIM
000pyJ0OBaHUEM TIOCIIE TPEABAPUTEIBLHOTIO 0O0CYKACHUS C I1€1arorom;
COIMOCTAaBIISATh NPUHIMIBI JACHUCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapoOMeTp, pblyar,
MOJABMKHBIM W HEMOJIBXKHBIM OJIOK, HAKJIOHHAsl IUJIOCKOCTh C ONOPOMl Ha
JTAJTAKTUYECKUN MaTepua;

XapaKTEepHU30BaTh MPUHUUIIBI AEUCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJE MPEeABAPUTEIHLHOTO OOCYKIEHUS C MEIaroroM ¢ Onopoi Ha
uX omnudcaHus (B TOM 4YHCIE: MOJUIMIHUKYA, YCTPOHCTBO BOJOIPOBO/IA,
THIPABIUYECKUNA TPECC, MaHOMETpP, BBICOTOMEp, TMOPIIHEBON  HAacoc,
apeoMeTp), HCHONb3ysd 3HAaHUA O CBOMCTBaX (U3MUECKUX SBICHUN U
HEe00XoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI / HAXOAUTh WHGOPMAIMIO O MPUMEpax MPaKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHMM B  TOBCEJHEBHOM KU3HM IS
oOecrieueHusi 0€30MACHOCTU MPU OOpAIllEHUH C MPUOOpPaAMU U TEXHUUECKUMU
YCTPOMUCTBAMH, COXPAHEHUS 3JI0POBbSI U COOJIIOJICHHUS] HOPM 3KOJOTHUUYECKOTrO
IIOBEJICHUS B OKPYKAIOLIEH CpEIE;

OCYIIECTBIISATh C IOMOIMIBIO Mefarora 0T0Op UCTOYHUKOB MH(OPMALIUK B CETU
WHTEpHET B COOTBETCTBMU C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE



MMEIOIIUXCSl 3HAHUN U MyTEM CpPaBHEHUS Pa3JIMYHBIX HUCTOYHUKOB BBIICISIThH
uHpopManuio, KOTOpasi SBISETCS MPOTHUBOPEUMBOM WM MOXKET OBITh
HEI0CTOBEPHOMU;

— HCMOJb30BaTh TMPU BBIMOJHEHUU YYE€OHBIX 3aJaHUN HAy4YHO-TOMYJISIPHYIO
auTepatypy (GU3HYECKOro COJEpKaHUs, CIPABOYHBIE MAaTepuajbl, PECYpChI
cetu  HWHrepHer; BiaaeTh OpUEMAMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBanus HH(POPMAITUU U3 OJHOM 3HAKOBOIM CUCTEMBI B JIPYTYIO;

— co3JaBaTh MOJ PYKOBOJACTBOM IeAarora ¢ OOCYXIAEHUEM IUIaHa pPadOThI
KpaTKH€ MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HMCTOYHUKOB
uHdopmaruu (HU3MYECKOr0 COJIEpKaHUs, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKHE COOOIEHUsS O pe3ysibTaTax MPOEKTOB WU y4E€OHBIX HMCCIIETOBAHUM;
IIPA 3TOM I'PAMOTHO MCIIOJb30BAaTh M3YUYECHHBIN MOHATUHHBIN amlmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHHUE MTPE3CHTAIINECH;

— TIpU BBINOJHEHUM YUYEOHBIX MPOEKTOB M MCCIEAOBAaHUN MOJ PYKOBOJICTBOM
nejarora pacrpeiensaTh O0O0sS3aHHOCTM B TPYyIIle B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJlayaMH, CJIECAUTh 3a BBINOJHEHUEM IUIaHA JICHCTBUH,
aJIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATCIBHOCTh TPYIIIIHI;
BBICTPAaMBAaTh KOMMYHUKAaTUBHOE B3aUMOJCICTBHE, YUYWUTHIBAsI MHEHUE
OKpYKAIOLIUX.

8 KUIACC
[IpenmeTHble  pe3ynapTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpaXkaTb
c(OPMUPOBAHHOCTH y O0YYAIOIINXCSA YMEHUI:

— OpHUEHTUPOBATHCS B MOHATHUAX U ONEPUPOBATh MU Ha 0a30BOM YpOBHE: Macca
U pa3Mepbl MOJEKYJI, TEIUIOBOE JIBHKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILECTBA, KPUCTAUIMYECKUE M aMOp(HbIE Tejla, HACHILEHHBIN U
HEHACBIIICHHBIA I1ap, BIJAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSA
DHEpPrus, TEIUIOBOM JBUTAaTEIb; JJIEMEHTAPHBIM DJIJICKTPUYECKUAN 3aps,
DNEKTPUYECKOE  TO0JIe, TPOBOJHUKHM W JUDJEKTPHUKH,  ITOCTOSHHBIN
AIEKTPUYECKUHN TOK, MArHUTHOE TI0JIE;

— pas3nuyaTh SBJIEHUS TOC]Ee MPEABAPUTEIBLHOTO OOCYXKIECHHS C MEeJarorom
(TerioBOEe  paclIMpeHue/ckKaTue, Tervlonepeada, TEIUIOBOE pPaBHOBECHE,
CMayMBaHUE, KaNWJUISIPHBIE SIBJIICHUS, WCIIAPEHUE, KOHJCHCAUs, IUIABJICHUE,
KpUCTAIIN3aUs (oTBepAeBaHuE), KHUIIEHUE, Terionepeaaya
(TEemIoNpOBOAHOCTh,  KOHBEKLUS,  M3JIy4EHHE);  DJIEKTpU3alus  Tell,
B3aMMOJCHUCTBUE 3apsl0B, JECUCTBHUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOTO IOJIA
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE WHAYKLUS) O OIMCAaHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3HYECKOe SBICHHUE;

— pacrno3HaBaThb C MOMOIIbIO MeAarora MNpOSIBICHUE H3YYEHHbIX (HU3UUECKUX
SBJICHUI B OKpPY’KaroIleM MUpPE, B TOM 4YHucie (pU3NUeCKUe SIBICHUS B IPUPOJIE:



MOBEPXHOCTHOE HATSXKEHHUE U KaNUJUISIPHBIC SIBJICHUS B MPUPOJIC, KPUCTAIIIBI B
npupoae, wuznydeHue CoaHua, 3aMep3aHHe BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, »>JEKTPUUYECKUE SIBIICHUS B
aTMocdepe, IEKTPUYECTBO >KMBBIX OpPraHU3MOB; MArHUTHOE MOJE 3eMJu,
JIpei} MOI0COB, pOJib MATHUTHOTO TOJS AJIS KU3HU Ha 3emiie, MOJSpHOe
CUSTHUE; TPU 3TOM NEPEBOJUTH MPAKTHUYECKYIO 3a/layy B y4eOHYIO, BBIICIATH
CYILIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (DU3UYECKUX SIBICHHI;

OMHKCHIBATH TIOJT PYKOBOJCTBOM Telarora ¢ OOCYXKIEHHEM IUlaHa paboThI
W3YYCHHBIC CBOWCTBA TeNl U (PU3WYECKUE SBJICHHS, MCIOIB3Ys (pu3mdeckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSII SHEPrusi, KOJIUYECTBO TEIUIOTHI,
yJAelibHas TEIUIOEMKOCTh BELIECTBA, YENIbHAs TEIJIOTa IUIABJICHUS, YJEIbHas
TEIJI0Ta NapooOpa3oBaHMsl, yAeNbHas TEIUIOTa CrOpaHus  TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOM MaIIMHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3/YyXa, OJJIGKTPUYECKHM 3apsij, CHJa TOKa, JJIEKTPUUECKOE
HampspDKeHUE, COIMPOTHUBICHHE MPOBOJHMKA, YJEIbHOE  COMPOTUBIICHUE
BEIIECTBA, pabOoTa W MOIIHOCTh DJEKTPUYECKOrO TOKA); MPHU OMNUCAHUU
MpaBWIBHO TPaKTOBaTh C TIOMOINIbIO Tiegarora (pU3MYECKUd  CMBICI
WCIIOJIb3yeMbIX BEJIIMYWH, O0O3HAYCHUS W EIUHUIBI (DU3UYECKUX BEIIUYUH,
HAaXOJUTh (OPMYIBI, CBSA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
JIPYTUMHU  BEJIMYMHAMH, CTPOUTh TpaduKH HW3YYEHHBIX 3aBUCHUMOCTEH
(U3UYECKHNX BEIINYUH,;

ONpENENITh MOCHE MPEABAPUTENILHOIO OOCYXKIEHHUsl C IEeNaroroM CBOMCTBA
Ten, (U3MYECKUE SIBICHUS M TPOIIECCHI, HCIIOJB3Ys OCHOBHBIC TMOJOKECHHUS
MOJIEKYJISIDHO-KUHETUYECKONM  TEOPUU  CTPOCHHSI  BEIIECTBA,  MPUHIUII
CyHepHo3ulUU Mojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsa,
3akoH Oma myid y4acTka Uenu, 3axkou /[{owcoyns—/lenya, 3aKOH COXpaHEHUs
DHEPruu; MNPU 3TOM HAXOAHUTH CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAKEHHE C ONOpod Ha LU(poBbIE 00pa3oOBaTEIbHBIC
pecypchl;

COOTHOCHTH TOJI KOHTPOJIEM Teaarora (Gpu3ndeckue mporecchl U CBOMCTBA Ted,
B TOM 4YHCIE€ W B KOHTEKCTE CHUTYyallUid MNPAKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa, Mpy MOMOIIIH NeJarora BhISBISATh MPUYUHHO-CIICJICTBEHHBIE CBSI3H,
CTPOUTH O0BsICHEHNE U3 1—2 JOTUYECKUX IIAroB C OMOPON Ha 1-2 M3y4eHHBIX
CBOMCTBA (PM3UUECKUX SBICHUM, PU3NIECKUX 3aKOHOB WU 3aKOHOMEPHOCTEH;
pemaTh TUIOBBIE PACYETHBIE 3a/1a4d B 1—2 AEUCTBHS C OMOPOM HA aITOPUTM,
MpeIBapUTENHLHO PAa300paHHBI COBMECTHO C TIEAAroroM, UCIoJb3ys 3aKOHbI U
dbopmMyIIbl, CBA3BIBaIONIME (PU3MUYECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/laud 3aMKUChIBaTh KPATKOE YCIIOBHE, BBIABISTH HEAOCTATOK JAHHBIX IS
pelIeHus] 3a/layu, BHIOMpPATh 3aKOHBI W (OpMyIbl, HEOOXOAMMbIe s €€
peuieHus, MOpPOBOJUTh PAacdy€Thl M CPABHUBATHh IIOJIYyYEHHOE 3HAYEHUE
(bU3MYECKON BEIMUUHBI C U3BECTHBIMU TAHHBIMU;



UMETh MPEJICTABIIEHUE O MpobiieMax, KOTOPble MOKHO PEIIUTh P MOMOILIU
(bu3MYEeCKMX METO/JOB MOCJE MPEeIBAPUTEITBLHOTO OOCYKJEHHUS C IeIarorom;
UCIIOJB3YS OMMCaHue UCCIIEJOBAHUS, BBIJIENIATh IIPOBEPSIEMOE
MPEANOJIOKEHNE,  OLICHUBATh  NPAaBUJIBHOCTh  TOpPSAKA  MPOBEICHUS
UCCIIEIOBAHUS, 1€JIaTh BHIBOJIBL;

yMETh HaxOJUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 10 HAOJIOACHUIO (PU3UUECKUX SBJICHUN WU (U3UUYECKUX CBOWCTB TEI
(KanmuJUIIpHbIE SIBICHMS, 3aBUCMMOCThH JIaBJICHHUSI BO3/JyXa OT €ro o0bEéma,
TEeMIIepaTyphl; CKOPOCTH MPOLIecca OCTHIBAHUS/HATPEBAHUS TIPU UBITYYEHUH OT
[[BETa M3IIy4arolIeil/moriomaromield moBEpXHOCTH; CKOPOCTh UCTIAPEHUsT BOIbI
OT TEMIEPATYPHI )KUJIKOCTH U IUIOMAAN €€ OBEPXHOCTH; MIEKTPHU3ALUS TEI U
B3aUMOJICUCTBUE AJIEKTPUYECKUX 3apsAJ0B; B3aUMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yallM3allMsg MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB;
JNEUCTBASA  MAarHUTHONO MOJsI Ha  IPOBOJHUK € TOKOM,  CBOMCTBa
AIIEKTPOMArHuTa, CBOMCTBAa  3JIEKTPOJABUIATENI  MOCTOSHHOTO  TOKA):
(bopMyIMpOBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY W3
MPEAJI0KEHHOT0 000PYI0BaHUS C OMOPOM Ha CXEMY; ONMKMCHIBATH XOJI OIbITA U
(GbopMyIMpOBATH BHIBOJBI MO pYKOBOACTBOM ME1Arora;

UMETh TMPEACTABICHUS O M3MEPEHUM TEMIEPaTypbl, OTHOCUTEIbHOU
BJI&YKHOCTHU BO3/yXa, CHJIbl TOKA, HAMIPSYKEHUSI C UCTIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3MUYECKHX BEJIMYMH, TPHU TIOMOIIM Iejarora
CpaBHUBATh PE3yJNbTaThl HU3MEPEHUN C YyYETOM 3aJlaHHON aOCOTIOTHOM
NOTPEIIHOCTH;

IIPOBOJUTH COBMECTHO C NEAArOrOM HCCIIEIOBAHUE 3aBUCUMOCTH OJHOMN
(bu3NYeCcKoi BEIMYUHBI OT JAPYTOM C KUCIOIB30BAHUEM MPAMBIX HU3MEPEHUM
(3aBUCHMOCTb  CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IJIOMIAIU
NONEPEYHOr0 CEYECHMsI M YAEIBHOIO CONPOTUBIICHUS BEIIECTBA NMPOBOJIHMKA;
CWIbl TOKa, MIYIIEro 4epe3 MPOBOJHUK, OT HANpPSDKEHHsS Ha IPOBOJHHUKE;
WCCICOBAHUE  IIOCIEAOBATEIBHOTO M IMAPAUIEIBHOTO  COECIMHEHUU
IIPOBOJHUKOB): IUIAHUPOBATh HCCJIEAOBAHHME, COOMpAaTh YCTAHOBKY U
BBIITOJIHATH U3MEPEHHUS IO, PYKOBOACTBOM II€IArora, Ciaeays npeajIoxKEHHOMY
I1aHy, (PUKCUPOBAThH PE3yJIbTaThl MMOJIYYEHHON 3aBUCUMOCTH B BUJE TAOIUI] U
rpauKoB, AenaTh BBIBOJIbI IO pe3yJibTaTaM UCCIAEAOBaHUS MOCie 00CYKIECHUS
C IEAArorom;

COOTHOCUTb KOCBEHHbIE HU3MEpEeHMs] (PU3MUECKUX BeIMUYUH (yZAesibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHHE MPOBOAHHMKA, pabOTa M MOIIHOCTb
NIEKTPUYECKOTO0 TOKA): C IOMOINBIO Iefarora IUIAaHUPOBAaTh H3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY, CIEAys  IPeII0KEHHOU
WHCTPYKIIMH, U BRIYUCIIATH 3HAYCHUE BEITUYUHBI,

coOI0aTh IpaBUiia TEXHUKH O€30MAaCHOCTU NpHU paboTe ¢ Jad0paTOPHBIM
000pyI0BaHUEM IOCJIE MPEABAPUTENBHOIO OOCYKIEHUS C MEJarorom;



COTIOCTABJIATh C TIOMOINBIO TIeJarora TMPUHIMIBL JEHCTBUS HU3YUYEHHBIX
nprUOOPOB M TEXHUUYECKHUX YCTPOUCTB C OMOPOM Ha UX ONMUCAHUS (B TOM YHCIIE:
CUCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHUK DJIEKTPUUYECKOM DHEPIrUU, DIIEKTPOOCBETUTEIBHBIE
npubOphl, HArpeBaTelIbHbIE JJIEKTPONPUOOPHI (MIPUMEPHI), DIEKTPUUYECKUE
MPEIOXPAHUTEIN; DJICKTPOMATHUT, JJICKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIB3Ysl METOJMYECKHEe MaTepHallbl O CBOMCTBaX (M3MYECKUX SBJICHUN WU
HEe0OXoMMMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IOCJE MPEIBAPUTEIBHOTO OOCYXKJIEHUS C IEJaroromM MpOCThIe
TEXHUYECKUE YCTPOWCTBA W H3MEPUTENbHBIE NPUOOPHI 10 CXeMaM H
CXEMaTUYHBIM PUCYHKAM (GKHJKOCTHBI TEPMOMETpP, TEPMOC, MHCUXPOMETP,
TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus, »3JEKTPOCKOI, PEeoCTarT);
COCTaBJSITb CXEMbl JJEKTPUUYECKUX ILIENEH C IMOCIENOBATEIbHBIM U
napajuieTbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
AIIEMEHTOB JJIEKTPUYECKUX LIENEN;

MIPUBOJUTH TMPUMEPBI/HAXOAUTh HH(GOPMAILUIO O TMpUMEpax MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHMM B  TOBCEJHEBHOM KU3HM IS
oOecrieyeHusi 0€30MACHOCTU MPU OOpAIllEHUH C MPUOOpPaAMU U TEXHUUECKUMU
YCTPOMUCTBAMH, COXPAHEHMS 30OPOBbS M COOMIOJEHUS HOPM 3KOJIOTHYECKOTO
IIOBEICHUS B OKPYKAIOLIEH CpeIE;

OCYIIECTBIATh C TOMOMIbIO TMeAarora MOUCK HWH(pOpMauuu (HU3HUECKOTrOo
conepkaHusi B ceTd HTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHUW W IyTEM
CpaBHEHUS JOTOJIHUTEIbHBIX MCTOYHUKOB BBIIEISATH MH(OpPMAIUIO, KOTOpas
SBIIIETCS POTUBOPEUNBOM WIIH MOXKET ObITh HEJOCTOBEPHOI;

WCIIOJI30BATh TMPH BBHITIOJHEHUN y4YEOHBIX 3aJaHUN OTOOPAHHYIO TEeAaroromM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3HUECKOTO COJAEpNKAHUS, CIPABOYHBIC
MaTtepualbl, pecypcsl ceth MUHTEpHET; BIaAeTh NpUEMaMHi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus THPOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOPOM Ha ANTOPUTM M YTOUHSIOIIKE BOIPOCHI IEAATOra;

co3laBaTh II0JI PYKOBOJICTBOM IeJarora ¢ OOCYXKJIEHHEM IulaHa padoThl
MUCBMEHHBIE W KpaTKWE YCTHBIE COOOmIeHus, 0000mas wuHbOpMaIuo u3
HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJEPIKaHUS, B TOM YHCIIC ITyOIUIHO
IIPEACTABIATH PE3YJIbTATHI MPOESKTHOM WIIM UCCIEN0BATEIBCKON NESITENBHOCTH;
IIPY 3TOM TPAMOTHO HCIIOJb30BaTh M3YUYCHHBIM NMOHATHUMHBIN anmapaTr Kypca
(U3HKHU, COMPOBOXKIATh BHICTYIVICHUE MTPE3CHTALINEH;

IpU  BBINOJHEHUU YYEOHBIX TMPOEKTOB U HCCIEIOBAHUNA  (PU3MUYECKHUX
MIPOLIECCOB MOJ] PYKOBOJCTBOM I€Jarora pacipeaessiTh 00I3aHHOCTH B TPyIIIe
B COOTBETCTBUU C NTOCTABJICHHBIMU 3aJja4aMU, CIEAUTH 32 BBIMIOJHEHUEM IIaHa
NEeHCTBUN U KOPPEKTUPOBATH €T0, aJIeKBaTHO OIlEHUBATh COOCTBEHHBIN BKJIA]] B
JEATEeNIbHOCTh TPYMIbI; BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH paspeniaTh KOHGIUKTHI.



9 KJIACC
[IpenmeTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpaXaThb
c(OpPMHUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHMIA:

— OpPUEHTUPOBAThCA B MOHATHSIX W ONEPUPOBATh MMU Ha 0a30BOM YpPOBHE:
cucremMa oOTcuéra, MarepuajbHas TOYKa, TPAEKTOPUs, OTHOCUTEIbHOCTb
MEXaHUYECKOT0 IBWXKEHUS, Aedopmaius (ymnpyras, IlacTHUecKas), TPEHUeE,
YEeHmpoCmpeMumenbHoe YCKopeHue, HEBECOMOCTb U MNEeperpy3Kd; LEHTP
TSDKECTH; aOCOIMIOTHO TBEPAOE TENO, ICHTP TSHKECTH TBEPIOTO TeIa,
paBHOBecHE; MEXaHMYECKHME KOJeOaHWs U BOJIHBI, 3BYK, HWH(Pa3BYK
U YIBTPa3BYK; AJIEKTPOMArHUTHBIE BOJHBI, IIKaNa 3JEKTPOMArHUTHBIX BOJH,
CBET, OJIN30PYKOCTh U JAIBHO30PKOCTb, CHEKMPbl UCNYCKAHUS U NO2TIOUWeHUS,
anbQa-, 6eTa- ¥ raMMa-u3JTy4eHHsI, U30TOIbI, A/IepHasi YHEPTreTUKA;

— COOTHOCHUTbH SIBJICHHS IOCIIE€ MPEIBAPUTEIBHOTO OOCYXJIEHHUS C MNEeAarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE NPSIMOJIMHEHOE JIBUKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABWXXEHUE, CBOOOJAHOE TMaJIEHUE Tel,
pPaBHOMEPHOE JBUKEHUE O OKPY>KHOCTH, B3aUMOJEHCTBUE TEN, PEAKTUBHOE
JBUKEHUE, KoJjebaTelbHOe [JBWKEHUE (3aTyXalollMe€ W BBIHYXICHHbBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JBIWKEHUE, OTpaKeHUE  3BYKa,
PSIMOJIMHEMHOE pacipoCTpaHeHUE, OTPaKEHUE U MPETOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTpPaXCHHE CBETa, pa3joXKEHUEe OeIoro cBeTa B CHEKTP U
CIIO)KEHHE  CHEKTpPaJbHbIX I[BETOB, JUCHEPCHUS CBETA, €CTECTBEHHAas
PaZMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEMUYATOro CIEKTpa HU3JIy4YeHUs) IO
OMHCAaHUIO UX  XapaKTepHbIX CBOMCTB M HAa  OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

— pacrmo3HaBaThb C MOMOIIbIO MEJarora MNpPOSBICHUE H3YYECHHBIX (DU3UUECKUX
SBJICHUW B OKPY KaroUIEM MUpPE (B TOM YUCie (PU3HUECKUE SIBJICHUS B IPUPOJIE:
NPUIUBBl M OTJIMBHI, JABIKeHHE TutaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBUKCHHE  JKUBBIX  OPraHM3MOB, BOCIPHUATHE 3BYKOB  JKUBOTHBIMH,
3eMJIETpSICEHUE, CEeCMUYECKHE BOJIHBI, IlyHAMH, 9XO0, LIBETa Tell, ONTUYECKUE
SIBJICHUS B pUpoae, OMOJI0THYECKOE JeiicTBue BUUMOTO,
yJIbTpaUOJIETOBOIO U PEHTTEHOBCKOIO  HW3JIyYEHUH;  €CTECTBEHHBIN
paAMoOaKTUBHBIM (POH, KOCMHMYECKHE JIy4dH, paJUOaKTUBHOE H3JIy4YEHUE
IPUPOJIHBIX MHHEPAJIOB; JEUCTBUE PAJMOAKTUBHBIX M3IYyYEHUN Ha OpraHu3M
4eJI0BEeKa), MPU 3TOM MOJ] pyKOBOJICTBOM II€/larora nepeBoOAUTh MPAKTUUIECKYIO
3aJadyy B yueOHYI0, BBIIEIATh CYIIECTBEHHbIE  CBOWCTBA/NIPU3HAKU
(pU3HYECKUX SBIICHHUIA;

— OIKCBHIBaTh MOJ] PYKOBOJCTBOM Iefarora ¢ OOCYXKIEHUEM IIIaHa padOThI
U3yYEHHbIE CBOWCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIOJB3Yys (hU3HUEcKue
BEJIMYMHBI (CpeAHssI U MIHOBEHHas CKOPOCTb Tejla NMPU HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, TIEpEMEIICHUE, MTyTh, YIII0Bas CKOPOCTb, CHJIa TPEHUS,
CWJIa YHPYTrOCTH, CHJIa TSXKECTH, YCKOPEHUE CBOOOJHOIrO MaJeHUs, BEC Tena,
UMITYyJIbC TENa, HMIYJbC CHJIBI, MEXaHWU4eckas paboTa M MOIIHOCTb,



MIOTEHUIUAJIbBHAS JHEpPrus TeJla, MOJHATOrO HaJ TMOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAIbHASL YHEPTUsl CXKATOW MPY>KUHbI, KUHETUYECKAsl HEpPrusi, MOoJHas
MEXaHU4ecKasi HHEprus, NEepuoJ M YacTroTa KoJieOaHWUM, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNlb MPEIOMIICHHS
Cpelbl); TMpU ONUCAHUM C TIOMOILIBIO YUYUTENd NPaBWIBHO TpPAKTOBATH
(¢u3NYeCKUl CMBICII HCMOJNb3YyEMbIX BEIMYMH, OOO3HAYEHUS] W EIUHULIBI
¢u3nyecKkux BEJIMYMH, C ONOPOH Ha METOAMYECKUX MaTephall HaXOJIUTh
(GopMyIibl, CBSA3BIBAIOIIME JIAaHHYIO (HU3WYECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH TpaduKd H3YUYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJINYMH;

XapaKTEepHU30BaTh IIOCIE MPEIBAPUTEIBLHOTO OOCYXKJIEHHUS C TeAaroroMm
CBOICTBa TeJl, (PU3NYECKHE SBJICHHUS U TPOLECCHI, HCIONb3ys 3aKOH
COXpaHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPHO3ULIUU
CWUJ, TPUHLUI OTHOCUTENbHOCTM ['amumnes, 3akoHbl HplOTOHa, 3aKOoH
COXPAaHEHHUSI HMMILYJIbCA, 3aKOHbl OTPAKECHUS W IPEJIOMIICHHS CBETA, 3aKOHBI
COXpaHEHMs 3apsA0BOr0 M MAcCCOBOIO YHCEN NPU SACPHBIX PEAKLMSX; IPU
TOM HaXOJWUTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa U €ro MaTeMaTU4ecKoe
BbIpaXKEHHE C OMOPO Ha U(pOBBIE 00pa30BaTENIbHbBIE PECYPCHI;

COOTHOCHUTH IOJI KOHTPOJIEM Teaarora (pu3nueckue mpoIecchl U CBOICTBA Tell,
B TOM 4YHCJIE€ W B KOHTEKCTE CHUTyallUd IPAKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABJIATH IIPU IIOMOIIM NEAArora NPUYNHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHWE H3 2—3 JOTMYECKHX IIaroB ¢ Omopo Ha 2—3
U3YUYEHHBIX CBOICTBa (U3MYECKUX SBJICHUHM, (PU3NUYECKHMX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemaTh TUIIOBBIE PACYETHBIE 3a/1a4d B 1—2 AEUCTBHS C ONMOPOM HA aITrOPUTM,
IPEeIBAPUTEILHO Pa300paHHbIA COBMECTHO C, UCIOJIb3Ysl 3aKOHBI U (hOPMYJIbL,
CBsI3bIBatONIME (PU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHajIW3a YCJIOBHS 3aJauyu
3alKMChIBATh KPATKOE YCIIOBUE, BBISBIATH HEAOCTAIOIIME WM H30BITOUYHbBIE
JaHHBbIE, BBHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJIsi pEIICHUs,
IIPOBOJUTE PAacdy€Tbl M OLEHUBATH C IOMOIIBIO YYMTENS PEaTUCTUYHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUYECKOMN BETNUNHBI;

UMETh MPEJICTABIEHNE O MpodiieMax, KOTOPbIE MOXKHO PELIUTh IPHU MOMOIIN
(GU3MYECKMX  METOJOB; HCHONb3ys ONUCAaHUE HCCIENOBAHMS, MOCTe
MPEeIBAPUTENLHOTO OOCYXKIACHHSI C TENaroroM BBIIETSATh IPOBEPSIEMOE
IIPEANIOIOKEHNE,  OLCHUBAaTh  IPAaBUIBHOCTh  IOpAJKA  IPOBEIECHUS
UCCIIEJOBAHMUS, JAENaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN
Y OIIBITOB;

yMETh HaxOJUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI TI0 HAOMIOCHUIO (PU3UUYECKUX SBJICHUN WK (PU3MUYECKUX CBOMCTB Tell
(u3ydyeHne BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpPAHEHUs DSHEPIrUH;
3aBUCUMOCTb NEPHOJIa KOJIEOaHUH MPYKMHHOTO MasiTHUKAa OT Macchl rpys3a u
HKECTKOCTU MPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MajbIX KoJeOaHUMU;



MPSIMOJIMHEWHOE PACTIPOCTPAHECHHE CBETA, PA3JIOKEHHUE OEJIOT0 CBETa B CIIEKTP;
W3YYCHUE CBOWCTB M300PAKCHHSI B TUIOCKOM 3€pKajie M CBOMCTB M300paKeHUS
mpeaMeTa B COOMparomied JIMH3e; HaOII0JCHUE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB U3JIyYCHHS): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa oOOpyJIOBaHUSI C OMOPOM Ha CXEMY; OMMCHIBATH XOJ ONBITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BHIBOJIBI I10]] PYKOBOJICTBOM M€/1arora;
MPOBOJUTh TIPH HEOOXOAMMOCTH CEPHUI0 MPSMBIX HW3MEPEHHM, OmIpenesss
CpelHee 3HAa4YeHUE W3MEPSIEMON  BEIWYUHBI  (QOKYCHOe paccmosiHue
coouparouyeil JIUH3BL); 000CHOBBIBaTh BBIOOD criocoba
W3MEPEHUS/ M3MEPUTETHHOTO PUO0PA;

MIPOBOJIUTH COBMECTHO C II€IarOTOM HCCJICIOBAHHUE 3aBUCUMOCTEH (hHU3HMUECKUX
BEJTMYMH C WCTOJB30BAHUEM TIPSIMBIX HW3MEPEHUN (3aBUCUMOCTh MYTH OT
BPEMEHU TMPU PABHOYCKOPECHHOM JBWKCHUU 0€3 HAYaIbHOW CKOPOCTH;
nepuojia  KoJie0aHWH MaTeMaTHYEeCKOTO MAasTHHKAa OT JUTMHBI  HUTH;
3aBUCUMOCTH YTJIa OTPaKCHHS CBETA OT YyIJIa MAaJCHUS U YTJIa MPETOMIICHUS OT
yTiia ajeHus): TTociie 00CYX)ACHUS TI0]T PYKOBOJICTBOM Ie/Iarora IIaHupOBaTh
WCCIIeIOBaHNEe, COOMpATh YCTAaHOBKY, (DMKCHUPOBATH PE3YIbTAThl MOTYYCHHON
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUAEC TaOnUI[ W rpaduKoB, JenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS,;

COOTHOCHUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBMYKCHHH, YCKOPEHHE CBOOOHOTO
najeHusi, >KECTKOCTh TMPYXKUHBI, KOIPPUIIMEHT TPEHUS CKOJBKEHUS,
MEXaHW4ecKass paboTa ¥ MOIIHOCTh, 4YacTOTa U TMepuoa  KosieOaHui
MaTEMaTUYECKOTO U MPY>XKHHHOTO MAasSTHUKOB, ONTHYECKAsl CHJIa COOMparoIe
JWH3BI, PaadOaKTUBHBIA (OH): ¢ TMOMONIBIO TeJarora IUTAHUPOBATH
U3MEpPCHUS, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBITIOJHATH
U3MEPCHHUS, CHACAys TMPEIOKEHHON WHCTPYKIIUHA, BBIYUCIIATh 3HAYCHUE
BEJMYMHBI W aHAIM3UPOBATh TOJYYCHHBIE PE3yJbTAaThl ¢ YYETOM 3aJaHHOU
MOTPEITHOCTH U3MEPCHUI;

COOJII0/IaTh TpaBWiIa TEXHUKH O€30MaCHOCTU TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEILHOTO 00CYKICHUS C IIE1aroroMm;
COIMOCTAaBJISATh C ITIOMOIIBIO TIeJarora OCHOBHBIC TMPU3HAKKW HW3YYCHHBIX
bu3nyeckux Mojened: marepuaibHas TO4yka, aOCOJIOTHO TBEPIOE TEO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKas JIMH3A, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa C OMOPOi Ha METOJIMYECKUE MAaTEPUAIIBL;
XapaKTEepPHU30BaTh TIOCIE TIPEIBAPUTEIBLHOTO OOCYXKIEHHUS C TeAaroroMm
TNPUHITUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W TEXHUYCCKUX YCTPOWUCTB C
OMOpOi Ha WX OMHUCaHUs (B TOM YHCIE: COUAOMETP, NATYUKU MOJIOKEHUS,
pacCTOSIHUSL M YCKOpPEHHs, paKeTa, 3XO0JIOT, OYKH, MEpPHUCKOIN, QoToarmapar,
ONTUYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa),
UCTIOJIB3Ysl UG POBBIE 00pa30BaTEIbHBIE PECYPCHI;



MCIIO0JI30BaTh MOJi PYKOBOJICTBOM MEJArora CXE€Mbl U CXEMAaTHUYHbIE PUCYHKHU
W3YUCHHBIX TEXHUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX MpUOOPOB U
TEXHOJIOTUYECKHUX IMPOILIECCOB MPU PEUICHUH Y4yeOHO-TIPAKTHUECKUX 3ajady;
ONTUYECKHE CXEMbl HJisi MOCTPOCHMSI M300pKEHUN B IJIOCKOM 3€pKayie |
cobuparonieit T1MH3e;

MPUBOJNUTHh TMPUMEPHI/HAXOAUTh WH(OpPMAIMI0O O MpUMEpax MPaKTUYECKOTO
UCIIOb30BaHUsl  (U3MYECKUX 3HAHUM B  TOBCEJHEBHOM KU3HM  JUIS
oOecrieyeHusi 0€30MACHOCTU MPU OOpAIllEHUH C MPUOOpPaAMU U TEXHUUECKUMU
YCTPONUCTBAMH, COXPAHEHMsS 3[JOPOBbS M COOMIOJIEHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH CpEJIE;

OCYIIECTBJIATh  TOJ] PYKOBOACTBOM  Iefjarora MOWUCK  uH(popMmanuu
dbusngeckoro comepkaHusi B ceTh MHTEpHET, caMoCTOATEIHHO (HOPMYITHPYS
MOMCKOBBIA  3ampoC, HAXOAUTh MYTH  ONPEICICHUS  JTIOCTOBEPHOCTHU
MOJIyYeHHOM  UH(pOpMalMMd  HAa  OCHOBE  HMMEIOIIMXCS ~ 3HAHUU U
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBHIMOJHEHUU y4eOHBIX 3aJaHUN OTOOPAHHYIO MEeAaroroMm
HAayYHO-TIOMYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COJEpIKAHUSI, CIPABOYHBIC
MaTepuaibl, pecypcebl cetn MHTepHeT; BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpazoBaHus THPOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpPOM Ha AJITOPUTM W YTOYHSIOIIME BOMPOCHI MEIArora; Co3JaaBaTh IO
PYKOBOJICTBOM Iielarora ¢ OOCYXXJI€HHEM IulaHa paboThl MUCBMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE HWH(MOpPMAIMM U3 HECKOJbKUX HMCTOYHUKOB
(bu3HYECKOro CoAepKaHus, MyOJIUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON
WM UCCIEA0BATENbCKOW IEATENbHOCTH; MPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3YYCHHBIM TOHSATUWHBIN amnmapar u3y4yaeMoro paszgena (u3uku u
COTNPOBOXK/JIATh  BBICTYIUICHHE TIpe3eHTaueld ¢ y4&ToM 0COOCHHOCTEH
ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecrBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue
N a3/1eJI0B H TEM (ungpposnic)
/i E 021 - Beero KountpoabHbie IpakTnyeckue 06pazoBaTeBHbIC
porp padoThI padoThI pecypeni

Paszpnen 1. ®u3uka 1 e€ posib B NIO3HAHMHM OKPY:KAKOLIEro Mupa - 6
11 ®dusnka - Hayka o ) bubnuoreka [JOK

’ MPUPOJIE https://m.edsoo.ru/7f416194

Bbubmmoreka IJOK

1.2 DUSHICCKHC BOIHUHHEL 2 ! https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBII ) | Bubmmorexa [IOK

' METOJI TO3HAHUS https://m.edsoo.ru/7f416194

Hroro mo pazneny 6

Paznen 2. HepBOHa‘laJ’lLHLle CBE€ACHHUS O CTPOCHUHU BelleCTBA - 5

2.1 CTpoeHue BelecTBa 1 bubmorexa [OK
’ p HI https://m.edsoo.ru/7f416194
29 HBH)KeHHeU " ) | Bbubauoreka [JOK
’ BIAUMOMICHCTRHC https://m.edsoo.ru/7f416194
YaCTUI[ BEIECTBA
23 ArperaTHbIe ) Bubmorexa [IOK
’ COCTOSIHUS BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukeHune u B3auMojeiicTeue e - 21
31 Mexanuueckoe 3 Bubaunoreka IJOK
’ JIBIDKEHHE https://m.edsoo.ru/7f416194
32 Wuepuus, macca, 4 1 Bbubnunoreka [JOK
’ IJIOTHOCTD https://m.edsoo.ru/7f416194
Bub6mmoreka [IOK
3.3 Crna. Bunwt cnn 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra3os - 21
Hasnenue. [lepenaya
41 JIaBJICHUS TBEPABIMU 3 Bu6mmoreka IJOK
’ TEJIAMH, KUIKOCTIMH 1 https://m.edsoo.ru/7f416194
razaMu
butmmoreka IIOK
4.2 Aapnenue xuaKoctn > https://m.edsoo.ru/7f416194
43 ATMmochepHoe 6 Bubnuorexa [IOK
’ JIaBJICHHE https://m.edsoo.ru/7f416194
R I ;| oo
’ 3 OTPYKEHHOC https://m.edsoo.ru/7f416194
HHX TEJIO
HWroro no paznery 21

Pa3nen 5. Pa6ora u MOIIHOCTh. DHeprus - 12




Bu6mmoreka IJOK
31 PaGora u mompocT® 3 ! https://m.edsoo.ru/7f416194
Bbu6mmoreka IJOK
32 Tpocthie Mexanusme! > ! https://m.edsoo.ru/7f416194
53 MexaHnueckas 4 | 1 Bbub6mmoreka IIOK
’ SHEPrus https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOTPAMME
8 KJIACC
Kosu4vecTBo 4acoB DJIeKTPOHHBbIE
HauMeHnoBanue
Ne a3/1eJI0B U TEM (wnpposrie)
/i f[ OI; - Beero KonTpoabHsbie IIpakTHueckue 0GpazoBaTeIbHbIE
porp paboThI padoThI pecypebi
Paznen 1. TemioBble ABJ1eHUSA
11 CtpoeHne 1 CBOMCTBA 7 bubamorexa [[OK
' BEIIIeCTBA https://m.edsoo.ru/7f4181ce
bubanorexa [JOK
12 Tennosbie mponeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paspen 2. DuekTpruyeckre 1 MATHUTHBIE SIBJICHUS
DNeKTpUIecKue
21 3apsbl. 3apsHKeHHBIS 7 | bubamorexa [IOK
' Tejaa U UX https://m.edsoo.ru/7f4181ce
B3aUMOJCHCTBUE
29 [TocrostHHBII 20 1 7 Bbubmuoreka [TOK
' INEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
bubmnoreka [JOK
2.3 MarHutibie ABICHHA 6 ! 13 https://m.edsoo.ru/7f4181ce
24 DNeKTpoMarHuTHast 4 bubanoreka [JOK
' HHIY KIS https://m.edsoo.ru/7f4181ce
HWroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJJMYECTBO 68 3 14.5
YACOB I10 TIPOTPAMME '
9 KJIACC
KoaugecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBanme
Ne a371eJI0B U TEM (posrre)
wn E Oi - Beero KounTtposabHbie IIpakTHyeckue 0Gpa3oBATEIBHbIC
porp padoThI padoTsI pecype
Paznen 1. MexaHnueckue siBJJeHUA
MexaHunueckoe
1.1 JIBUKEHHE U CITOCOOBI 10 1 bubmmorexa [IOK

€ro onvcCaHus

https://m.edsoo.ru/7f41a4a6




. Bubnunoreka [IOK
1.2 Bsaumoreticrene Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
Bbubmmorexa [IOK
1.3 3aKOHEI COXpaneHuA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemny 40
Pa3nen 2. Mexannyeckue KoJieGaHUsI U BOJIHbBI
21 MexaHnnueckue 7 3 Bubmuoreka [TOK
' KoJieOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHndeckue p | 3 bubmuoreka [TOK
' BOJTHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 15
Paznen 3. DieKTpoMarHuTHOE MoJIe ¥ 3JIeKTPOMATHAUTHBIE BOJTHBI
DNeKTPOMarHUTHOE bubmuoreka IIOK
31 noJie u 6 ) https://m.edsoo.ru/7f41a4a6
' 3JIEKTPOMArHUTHEIC
BOJTHBI
HUroro no paznery 6
Paszgen 4. CBeToBbI€e SIBJCHUSA
4.1 3aKoHbI 6 2 Bubmiorexa LIOK
PacTpoCTpaReHis https://m.edsoo.ru/7f41a4a6
cBeTa https://m.edsoo.ru/ /14
49 JIuH3BI U onITHYECKUE 6 3 Bbubmuoreka [TOK
' pUOOpHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenne 6emoro 3 ) Bubmmorexa [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo paznemny 15
Pa3nea 5. KBanroBble siBJIeHUs
5.1 Hcnyckanue u 4 1 Butmorexa LOK
TOTJIOMICHHE CBeTa https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHne aTOMHOTO 6 1 Bubmmoreka LIOK
' sIpa https://m.edsoo.ru/7f41a4a6
Bbubnnorexa [JOK
>3 FlnepHbie peakui 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IloTopuTe1bHO-0000 a0 MOTYIb
[ToBTOpenue u Bubmmorexa [IOK
6.1 00001enne 9 ) https://m.edsoo.ru/7f41a4a6
' COJICpKaHUs Kypca
¢u3uku 3a 7-9 xmacc
HWroro no pazneny 9
OBUIEE KOJIMYECTBO 102 3 7
YACOB I10 ITPOTPAMME







