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[TOACHUTEJIBHA A 3AIIMCKA

PaGouass mnporpamma 1o @usuke I OOydYarOmIMXCs C  3aJIepKKON
ncuxudeckoro pazsutus (nainee — 3[1P) Ha ypoBHe ocHOBHOTO 00111€T0 00pa3oBaHUs
noArotoBiieHa Ha ocHoBe denepanbHOro TOCYAAPCTBEHHOIO 0O0Pa30BaTEIBLHOTO
cTaHaapTa ocCHOBHOro ooOuiero oopaszosanus (IIpukaz Munnpocsemienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHHCTEPCTBOM IOCTULMHM Poccuiickoi
®enepanuu 05.07.2021 1., per. Homep 64101) (nanee — ®I'OC O00), DenepanbHOU
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOI'O OOIIETO
oOpa3zoBaHMsl OOydalImMXCi C 3aJepkKod mncuxudeckoro passutusg (IIpukas
Mumnrnpocsemenuss Poccun ot 24.11.2022 1. Ne 1025), ®enepanbHoit paboueit
IpOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus 1o npeamery «dusuka», Konuenmmu
npenojaBanusi yaeOHoro mnpenvera «duszmka» B 00pa3zoBaTENbHBIX OPTaHU3AIUSX
Poccuiickoit  denepauuu, peamu3yrolMX OCHOBHbIE — 00IIe00pa3oBaTelbHbIE
nporpaMmbl, [IporpamMmbl BOCHHTaHUS, C YYETOM PaCHpEAEICHHBIX IO KilaccaM
MIPOBEPSIEMBIX TPeOOBAaHUW K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOI'O OOIIET0 00pa3oBaHMs OOYYaIOIIUXCS C
3aJ€PKKON TICUXUYECKOTO PA3BUTHS.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebnniit  mnpeamer «®Puszukay  SABIACTCS  CUCTEMOOOPA3YIOIIUM s
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJbKY (U3UYECKHE 3aKOHBI MHUPO3JAaHUS
SBJISIIOTCSL OCHOBOM  COJiepKaHUs KypCOB XUMHUHU, Ouojoruu, reorpadhud W
actpoHomuu. Duszrka BOOpPYKAET OOYYAIOUIUXCS HAYYHBIM METOJOM IO3HAHUS,
MO3BOJISIFOIIMM TOJy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Ipenmer MakcuManbHO HampaBieH Ha (opMuUpOBaHHME HHTEpeca K
NPUPOTHOMY U  COIMAJIBLHOMY MHPY, COBEpIICHCTBOBaHUE I103HABATEIbHOU
nearenbHocTH oOydaronuxcs ¢ 3[IP 3a cuer oBnIageHUsT MBICIUTEIBHBIMU
ornepauusMH CpaBHEHHUsA, OOOOILEHHUS, pPa3BUTHUE CHOCOOHOCTH apryMEHTHUPOBATH
CBOE MHEHHUE, POPMUPOBAHUE BOZMOKHOCTEH COBMECTHOM AESATEIBHOCTH.

N3yuenne @usnku cnocoOcTByeT pa3BuTtHio y oOyvatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAIBHOM TIpPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh WH(OpMaINIO, MPEACTABICHHYIO B
pa3uuHbIX hopMax. 3HAYUMOCTD MPEIMETA JJISl Pa3BUTHS KU3HEHHONW KOMIIETECHIINU
OoOy4JaromMxcsl  3aKJOYaeTcd B  YCBOGHMHM OCHOBbI  (DPM3MYECKUX 3HAHUMH,
HEOOXOJIMMBIX JIJI TTOBCEIHEBHOM >KM3HU; HABBIKOB 3/I0POBOTO M 0E30MMacCHOTO JIs
YEJIOBEKA U OKPYIKAIOIICH ero cpejibl 00pasza Ku3HHU; (OPMHUPOBAHUN IKOJIOTUUECKON
KYJbTYPHI.

[Iporpamma oTpaxkaer cojaepkanue oOyudeHus npeamery «Duszuka» ¢ ydeTom
0Cco0BIX 00pa3zoBatenbHbIX OTpebHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue naHHbIM
y4e€OHBIM MPEAMETOM MIPEACTABIISET ONMPEACICHHYIO TPYIHOCTH ISl 00YJaroIuXcsl ¢
3[IP. D10 cBsA3aHO ¢  OCOOCHHOCTSAMH  MBICIUTCIIBHOM  JICATEIHbHOCTH,



NEPUOANYECKUMU  KOJNEOAaHUSIMM  BHHMMAaHHSA, MaJlbiM  O0OBEMOM  MaMSTH,
HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HAHWW, TOHIKEHHBIM MO3HABATEIbHBIM
WHTEPECOM U HU3KHUM YPOBHEM PEUYEBOr0 Pa3BUTHS.

Jlnst mpeononeHusl TPyAHOCTEW B U3YYEHUM y4eOHoro mnpeamera «Du3HKa»
HeoOxoquma  ajganTanus oObeMa M XapakTepa Y4YyeOHOro marepuana K
[TO3HABATEJIbHBIM BO3MOKHOCTSIM JT@HHOM KaTeropud OOYYAIOIIMXCS, YYEeT HX
OCOOEHHOCTEM pa3BUTHUSA: HCIOIb30BAHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXITPEAMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mporpamMma KOHKPETHU3HPYET COJEpKaHUE MPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUSMHU OOpPa30BATEIBHOTO CTAaHAAPTa, PEKOMEHIYEMYIO
MOCIIEAOBATEIBHOCTh HM3yYEHUSI pa3lieloB (U3MKH C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTUKM Y4Ye€OHOro Tpolecca, BO3pPAaCTHBIX U
IICUXOJIOTUYECKUX ocoOeHHocTel oOyuatoumxcs ¢ 3[IP Ha ypoBHE OCHOBHOTrO
oOuiero oOpa3oBaHUs, ONpPEAEsieT MUHUMAIbHBIA HAa0Op OMNBITOB, AEMOHCTpPALUH,
OPOBOJAMMBIX YYMTEIEM B KJacce, JAaOOpaTOpHbIX paboOT, BBINOIHIEMbIX
00yJaIOIIMMHUCS.

Meronnueckoli OCHOBOM H3ydeHMs Kypca «Pu3uka» Ha ypOBHE OCHOBHOI'O
o01u1ero oOpa3oBaHUs SBIIAETCS CUCTEMHO-/IESITEIbHOCTHBIN MOJIXO/,
o0ecneunBaloUi  JOCTHKEHUE JIMYHOCTHBIX, METANpEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeNbHBIX  pE3yJIbTAaTOB IOCPEJACTBOM OpraHu3alNH AKTUBHOU
[O3HABATEJIbHON N1€ATEIbHOCTH OOYYaloUIUXCsA, YTO OUYEHb BaXXHO MPHU OO0YUYEHHUH
nereit ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIbHON aKTUBHOCTH.

esn 1 3axa4u u3y4enust yueOHoro npeamera « Dusuka»

Obwue yenu wuzydeHus ydeOHOTO mpenMera «Du3nMKa» MPENCTABICHB B
paboueit mporpaMmmMe OCHOBHOT'O OOIIIEro 00pa3oBaHMS.

OCHOBHOM 11€7BI0 O0YyUEHHS JETeH ¢ 3aJePKKOM TICUXMYECKOTO Pa3BUTHS Ha
JAHHOM TpEIMETE SBJISIETCA: MOBBIIIEHUE COLMAIBHOW ajganTaldh AEeTel uepes
npuMeHeHue (PU3NYECKUX 3HAHUM Ha MPAKTUKE.

st obyuaronuxcst ¢ 3I1P, Tak xe, Kak U JJisI HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHMKOB,  OCBaMBAIOIIMX  OCHOBHYIO  00pa3oBaTelbHYI0  MpPOTpaMMmy,
JTOMUHHUPYIOIIEe 3HAaUCHUE MPUOOPETAIOT TaKue yeiu, Kak:

" OCBOCHHME 3HAHUM O METOJIaX HAYYHOI'O MO3HAHUS MPUPOALI U (POpMHUPOBAHUE
Ha TOW OCHOBE MPEJICTABICHUN 0 PU3NYECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHHUSIMU TPOBOAUTH HAONIOJAEHUS TPUPOJIHBIX  SIBJICHUM,
ONMKCHIBATh M 0000IaTh pe3yiabTaThl HAOIIOEHUN, HCIOIB30BaTh IMPOCTHIE
HU3MEpUTEIbHBIE MPUOOPHI sl U3ydeHUs] GU3UUYECKUX SBJIICHUM; MPEICTABIATh
pe3yJbTaThl HAOMIOACHUN WM MU3MEPEHHUM C MOMOIIbI0 Talaull, TpauKoB U
BBISBJISITh HA OTOM OCHOBE OMIMUPUYECKHUE 3aBUCUMOCTH;, MPUMEHSTH
MOJTyYEHHbIC 3HAHUS JJIsI O0BSICHEHUS! pa3HOOOpa3HBIX MPUPOIHBIX SBICHUHN U
MPOLIECCOB, MPUHIHUIOB JIEMCTBUSI BAKHEUIIMX TEXHUYECKUX YCTPOUCTB, IS
peuieHust GU3NYECKUX 3aa4;



" pa3BUTHE MO3HABATEIIbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOSITEIPHOCTH B TPHOOPETCHHH HOBBIX 3HAHWM, MpHU
pemeHny  (QU3MYECKUX 3a7ad W BBINOJHCHHHM  OKCICPUMEHTAIBHBIX
WCCJICIOBAHNN C UCIIOIh30BaHNEM NH(DOPMAITMOHHBIX TEXHOJIOTHH;

" BOCTIUTaHWE YOEKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS 3aKOHOB TPHUPOIBI, B
HEO0OXOMMOCTH Pa3yMHOTO UCIIOJIB30BAHUS JOCTIKEHUN HAYKHA U TEXHOJIOTHIA
JUISl TalIbHEUIIEeTro pa3BUTHUSI YEIOBEUECKOTO OOIIECTBA, YBAXKEHUS K TBOPIIAM
HAyKW W TEXHUKW; OTHOIIECHUS K (PU3HMKE KaK K AJIEMEHTY OOIIeUYeI0BeUeCKON
KYJIBTYPBI;

" MCIIOJIb30BAHUE TOJYYEHHBIX 3HAHUM W YMEHUW JJIsi PEUICHUS MPAKTHUYECKHUX
3a/lady IMOBCEJHEBHOM MHW3HHM, OOecnedeHus: O€30IaCHOCTH CBOEH KU3HH,
PalMOHATIBHOTO TPUPOAONOJIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPEBI.
JlocTrkeHne 3TUX 1efield 00eceurnBaeTCsl peIEHUEM CIEAYIOIINX 3a0ay.

" 3HakoMcTBO oOyuaromuxcsa ¢ 3[IP ¢ Meromamu uccinenoBaHusi OOBEKTOB U
SBJICHUMN TIPUPOBI;

" pUOOpeTEeHNE 3HAHUW O MEXAaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHUSAX, (U3MUECKUX BEIMYMHAX, XapaKTePU3YIOIIUX ITH
SIBJICHUSI;

* popMupoBaHue yMEHUN HAOIIOATh IPUPOIHBIC SIBICHUS U BBIMOJIHATD OIBITHI,
nabopaTopHble  pabOTBI M DKCIEPUMEHTAJbHBIE  HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPUTENbHBIX MPUOOPOB, HIUPOKO TMPUMEHSIEMBIX B
IIPAKTUYECKOM KU3HU,

" OBJAQJICHUE TAaKWMH I[OHATHUAMHU, KakK IPUPOJHOE SBIECHUE, SMIIMPUYECKU
YCTaHOBJICHHBIN (DaKT, mpoOsiemMa, TMIoTe3a, TEOPETUUECKHUM BBIBOJI, PE3YJIHTAT
DKCIIEPUMEHTAIIBHOU IIPOBEPKH;

" [OHMMAHUE OTJIMYMW HAyYHBIX JAHHBIX OT HEMPOBEpPEeHHOUW HWH(OpMaIUH,
[IEHHOCTH HAYKH JJIs YJIOBJIETBOPEHUSI OBITOBBIX, INPOU3BOJCTBEHHBIX U
KyJbTYPHBIX MTOTPEOHOCTEHN YeToBeKa.

Ocob0ennocTH 0TOOpa M aJanTALMM Y4eOHOT0 MaTepuaJia no Gpusuke

OcHoBo# oOydeHus 00yJaroImMnXcs c 3I1P HAa  mOpeaMmeTax
€CTECTBEHHOHAYYHOT'O ITUKJIA SBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHanu3, CUHTE3, CpaBHEHHUE, OO0OOIEHHE) HAa OCHOBE BBHITIOJHEHUS
pa3BUBAIOIIMX yNpaKHEHUH, HOPMUPOBAHUE MPUEMOB YMCTBEHHOW paOOThI: aHATIU3
UCXOJIHBIX JIaHHBIX, IUJIAHUPOBAHUE MaTepHayia, OCYIIECTBICHUE TIOITAMHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TakKKe OCYIIECTBISCTCS JUKBUIALUS TPoOEIoB B
3HAHUSX, 3aKPEIJICHUE U3YYEHHOTO MaTtepuaia, OTpadoTKa aIrOpUTMOB, TTIOBTOPEHUE
MPOMJICHHOTO. boJblioe 3HaYeHNE MPUIAECTCS YMEHHIO PacCKa3aTh O BBIIIOJHEHHON
paboTe ¢ TpaBWIBHBIM YHOTPEOJICHHEM COOTBETCTBYIONIEH TEPMHUHOJIOTUUA U
coOJI0O/IeHeM JIOTHYECKUX CBSI3el B m3jaraeMoMm marepuaie. Jlyis oOydaromuxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEro O0Opa30BaHUS MO-TIPEKHEMY SBISIIOTCSA
XapaKTepHbIMU: HEJOCTATOYHBIA YpOBEHb Pa3BUTUA OTIEIbHBIX MNCUXUYECKHUX



MPOIECCOB (BOCHPUSATHSI, BHUMAHUSI, MAMSITH, MBIIUICHUS), CHUKEHHBI YPOBEHb
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KWW YPOBEHBL BBIITOJHCHHS YYEeOHBIX 3aJaHUM,
HU3Kas YCHemHocTh oOydeHus. [loatomy mipum wu3ydeHun Qusukm TpeOyeTcs
L[EJICHANIPABJICHHOE UHTEJUIEKTyallbHOE pa3BuTHe oOydaromumxcs ¢ 3I1P, oTBevaromee
UX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOydarommuxcs ¢ 3[1P
TpeOyeT, 4ToObl MpU M3YyYECHHH HOBOTO MaTepuana o00s3aTeIbHO MPOUCXOIUIIO
MHOT'OKPAaTHOE €ro MOBTOPEHHE; PACUIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
PACKPBIBAIOMINX CBSA3b (DM3UKU C KWU3HBIO; aKTyalH3allds MEPBUIHOTO KU3HEHHOTO
OTIBITa 00YJAIOIINXCSI.

YcBoeHHe mporpaMMHOrO MaTepuaia 1O (HU3MKE BbI3BIBACT OOJbIINE
3arpynHeHust y oOyuwatomuxcsi ¢ 3IIP, moatomy Teopusi mzyuaercss 6€3 BBIBOJIOB
CIIOXKHBIX (hopmyn. 3amayu, TpeOyroIIe MPUMEHEHHS CIIOKHBIX MaTEMaTHYECKUX
BBIYMCIICHUM H (QOpMyJ, B OCOOCHHOCTH TaKuUX TeM, Kak «MexaHuueckoe
JIBIDKCHUEY, «ApXxuMenoBa cuiia», «MexaHnyecKkass SHEpPrus», «IIEKTPUUYECKHE
ABJICHUS», «JJEKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCA B KJIACCE€ C IMOMOIIBIO
YUUTENS.

Ocoboe BHUMaHME TMPU U3YYCHUH Kypca (DU3UKU YAENAETCS MOCTAaHOBKE U
OpraHU3alMy 3KCIIEPUMEHTA, a TaKXKE MPOBEACHUIO (IPEUMYIIECTBEHHO HAa KaXKIIOM
YpOKE) KpAaTKOBPEMEHHBIX JIEMOHCTpanui (BO3MOXHO C  HCIIOJIb30BaHUEM
AJIEKTPOHHOM JIeMOHCTpanuu). HekoTopble TeMbl 0053aTEeNIbHO JIOJKHBI BKIIIOYATh
OTOpHBIE JIabopaToOpHbIie PabOThI, KOTOPHIE PA3BUBAIOT YMEHHE TIOJB30BAThCS
MPOCTEUIIUMU TIPUOOpaMH, aHAIM3UPOBATHh IOJyYEHHBIE JaHHbIe. B CBsI3u ¢
O0COOEHHOCTSIMU TIOBEICHUSI U JIEATETLHOCTH o0yuatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIITUI KOHTPOJIb
3a cOoOJII0/ICHUEM TIPaBUIJI TEXHUKUA O€30MacHOCTU TIPH MPOBEACHUM JT1a00PATOPHBIX U
IPAKTUYECKUX padoT.

Bonwimoe BHuManue npu nzydeHun ¢uszuku noapoctkamu ¢ 3I1P obOparmaetcs
Ha OBJIAJICHUE MMM NMPAaKTHUYECKUMHM yMEHUSIMU U HaBblkamu. [IpemycmarpuBaetcs
yYMEHBIIIEHUE 00bheMa TEOPETHUYECKUX CBEJICHUMN, BKIIIOUEHHE OTIEIBHBIX TEM WU
LEeJbIX pa3fenoB B Marepuangbl s 0030pHOTO, O3HAKOMHUTENIBHOIO  WIIU
(bakynbTaTUBHOTO M3ydeHus. [Ipeayaraercs yMeHbllleHHEe 00beMa MaTEMATUYECKUX
BBIYHCIICHUI 32 CUET YBEJIMUYEHUSI KAYECTBEHHOTO OMMUCAHMS SIBJICHUH U MPOLECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHHE TEM H
BOIIPOCOB, PAaCKPBHIBAIOIIUX CBS3b (U3UKU C JKU3HBIO, C TEMHU SBJICHUSIMH,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUSHUKAM U3 UX JKM3HEHHOTO OIbITA.

MakcuManbHO ~ HCTOJB3YKOTCA ~ MEXIPEAMETHbIE  CBSA3M € TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouosorus, T.K. oOydaroutumecs ¢ 3IIP
0COOEHHO HYXKIAIOTCA B MPEMOJHECEHUU OJHOTO U TOTO k€ yueOHOro mMarepuaia B
pPa3IMYHBIX acleKTaX, B €ro BapbUPOBAaHWH, B HEOJHOKPATHOM TOBTOPEHUHU H
3aKPEIUICHUA TOJYYEHHBIX 3HAHUM W TNPAKTUYECKUX yMeHuu. [lo3Bossas
paccMaTpuBaTh OJMH W TOT € Y4yeOHbIH MaTepuand ¢ pa3HbIX TOYEK 3pEeHUS,
MEXIPEIMETHBIE CBA3M CIIOCOOCTBYIOT €TI0 JIYUIIEMY OCMBICIIEHHIO, 00JIee MPOYHOMY
3aKPETUICHUIO TIOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.



Buabl nesareabHocTn o0yvarwommuxcs ¢ 3I1P, o0ycioBiaeHHble 0c00BIMU
o0pa3zoBaTeJbHBIMHU NOTPEOHOCTAMU " o0ecneyuBaromme
OCMBICJICHHOE OCBOCHHE CO/iepKAaHMU O00pa3oBaHUsl 1O MpeAMeTy
«DU3NKa»

Tematnueckas ¥ TEPMHHOJOTHYECKas JIEKCMKa TIO0 Kypcy (u3uku
cootBercTByeT [TOOIT OOO.

Conepxxanue BUAOB AesTenbHOocTH oOyuaromuxcst ¢ 3[IP Ha ypokax ¢usuku
oTpesensieTcss ux ocoObIMH 00pa3oBaTebHBIMHU MOTpeOHOCTAMU. [loMUMO HIMPOKO
ucnonpzyembix B [IOOIT OO0 oOmux 175 Bcex 00ydaromuxcsi BUAOB A€ITeIbHOCTH
CJIETyeT YCHUJIMTh BUBI JESTEIBHOCTH, CIEM(PUUHBIC sl JAaHHOW KaTErOpUU JIeTEH,
o0ecrnevnBaroIIe OCMBICIEHHOE OCBOCHUE COJEPKaHUsI 00pa30BaHUA MO MPEIMETY:
YCHJIEHUE TPEAMETHO-TIPAKTUYECKON JAEATETbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuaia C OMOpPOil Ha alrOPUTM; «IIOLIArOBOCTH» B M3yYCHUH
Marepuana; HCIOJIb30BAHUE JOMOJHUTENBHOW BHU3YaJIbHOM  OMOPBI  (CXEMBI,
ma0JIOHbl, OIMOpPHBIE TaONMIIBI); PEYEeBOM OTYET O TpoLEecce M pe3ybTaTe
JESITEIbHOCTH; BBIMOJTHEHNUE CIICIUATIbHBIX 3a/laHui, 00eCIeUNBAIOIINX KOPPEKIIHIO
perynanuu  y4eOHO-TI03HABATEIbHONW JIEATENHbHOCTH U KOHTPOJIb COOCTBEHHOTO
pe3yJbTaTa.

Jna obOywaromuxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MpPHEMBI PAabOTHI C
JIEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoaurtcs crenumanbHass pabora 1o
BBEJICHUIO B AaKTHBHBII CIOBapb OOYYarOIIMUXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3yyaemble TEepMUHBI BBOJAATCS Ha IOJUCEHCOPHOW OCHOBE, 0O0s3aTesbHa
BU3YyaJIbHAs MOJAJEPKKA, AJITOPUTMBI Pa0OTHI C ONpPEEIIEHUEM, ONIOPHBIE CXEMBI IS
aKTyaJlu3ally TEPMUHOJIOTHUH.

B cBs3u ¢ ocobbiMu 00pa3oBaTeIbHBIMH MOTPEOHOCTSIMHU OOYYAIOIIUXCS C
31IP, npu muiaHUpOBaHUM PabOThl YUYEHHUKA Ha YpPOKE CIEAyeT MPUAECPKUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. TIlpu ompoce HeoOXoauMO: JdaBaThb aJrOPUTM OTBETA; pa3peliarhb
MOJIb30BAThCS MJIAHOM, COCTABJIEHHBIM IPH MOJATOTOBKE JIOMAILIHETO 3a/laHusl; 1aBaTh
0oJbllle BpEeMEHHM TOTOBUTBbCA K OTBETY Yy JIOCKM; pas3peliaTh JAenaTh
IpeaBapUTEIbHBIE 3aMKUCH, TOJIb30BATHCS HATJISIIHBIMU TOCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3aJlaBaTh OOYYaIOIIMMCSl HABOJSAIIUE U YTOUHSIOLIUE
BOMPOCHI, KOTOPbIE IOMOT'YT UM TOCJIEIOBATEILHO U3JI0KHUTh MaTepHall.

3. Cucrematuyecku IpoBEpsITh YCBOEHUE MaTepuala 1o TeMaM YPOKOB, JUIs
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOEIIOB B MPOIIEIIIEM MaTepurare.

4. B nmnpomecce wu3ydeHMs HOBOrO MaTepuaja BHUMaHHE YUYCHHUKOB
oOparaeTcsi Ha HauboJiee CIOXKHBIC pa3ieibl u3ydaeMon Tembl. HeoOxoaumo darie
oOpalaTeCsi K HUIM C BOIIPOCAMH, BBICHSAIOIIMMU MOHUMaHUE yueOHOro MaTepuara,
CTUMYJIMPOBAThH BONPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.



Mecto yueOHOro npeamera «Pusnka» B y4eOHOM IIaHe

B cootrBerctBUM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOI'O O0IIEero oOpa3oBaHUs y4eOHbIN MpeaMeT «DU3HnKa» BXOJIUT
B MpeaMeTHYI0 o0sacTh «EcTecTBEHHbIE HAyKu» M SIBISETCA 00S3aTENIbHBIM JUIs
uzyduenusi. Conepkanue ydeOHOro mnpeamera «®Dusnka», MPEACTABICHHOE B
®denepanpHOil paboueit mporpamme, cootBeTcTByeT PI'OC OO0, dDenepanbpHOU
OCHOBHOM 00pa3oBaTelbHOM MporpaMMe OCHOBHOrO oOmiero oOpa3oBaHUS,
®denepanbHON afanTUPOBAHHONW OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMe OCHOBHOTO
oOmiero o00pa3oBaHUsA OOYYAIOIIUXCS C 3aJCPKKOM TCUXMYECKOTO pa3BUTHSL.



COHEPXAHUE YUYHEBEHOI'O [TPEAMETA «®U3NKA»

7 KIIACC Pa3zges 1. ®u3uka u eé poJib B IO3HAHUU OKPY-KAKOIIET0 MUPa
dusuka — Hayka o npupoze. SApienns npupoasl (MCL). Ousnyeckue sABIeHMS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BeIUYUHBI. V3MepeHue ¢GuU3MUECKUX BeIUYUH. Dusuueckue
npubopwi®. [Tozpewnocms uzmepenuii. MexyHapoaHas CUCTEMA €IMHHIL,

Kax ¢usuka u apyrue ecTeCTBEHHbIC HAYKU W3Y4aloT pupony. EcmecmeenHo-
HAyuHblll MemoO NO3HAHUA. HAOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpoCd,
8blOGUIICEHUE — 2UNOme3, IKCNepUMeHm No Nnpoeepke 2unomes, 00bsACHeHUe
Haooaemoezo aenenus. Onucanue uzuuecKux A61eHUl ¢ NOMOUWbIO MOOEel.

[IpeameT u MeToabl GUUKH.

Jemoncmpayuu’®

1. MexaHnuyeckue, TEIUIOBBIC, SJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. ®wusnyeckue MPUOOPHI U MPOIICAYPA MPSIMBIX U3MEPECHUN aHAJOTOBBIM H
uU(ppOBBIM TPUOOPOM.

3.  OmnpeneneHue NOTPENTHOCTH YKCIIEPUMEHTA.

Dponmanvhble 1ad0OpamopHvie padomul Uiu IJ1eKMPOHHAL 0EMOHCMPAUUSL.

1. OnpeneneHue 1EHbI  JCJICHUS  M3MEPUTENBHOrO  mpubopa
(MCTIONB3YS TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3mepenne o0béMa KHUIKOCTH U TBEpJOTO Tena 3. Onpedenerue
pazmepos Maavlx mei.

Pazgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BEILIECTBA

CtpoeHue BemiecTBa: AaTOMbl U MOJEKYNbl, ux pazmepvi. Onvimeol,
dokazwvigaroujue OUCKpemuoe CmpoeHue eujecmad.

JlBmwkenne dactui BemiecTBa. CBS3b CKOPOCTH JBIKCHUS YacTHI[ C
Temneparypoil. bpoyHoBckoe nBrkeHue, auddysus. Bzaumooleilicmeue uacmuy
seujecmea. NpuUmsdiceHue U OMmmaikusaHue.

ArperaTHble COCTOSIHHS BEIIIECTBA: CMPOEHUE 2A308, HCUOKOCIeEU U MBEPObIX
(kpucmaniuveckux) men. Bzaumocesnzv medxncoy ceolicmeamu eewyecme 6 pA3HbIX
aAcpecamuulX COCMOSHUAX U UX AMOMHO-MOJNIeKYAapHbiM cmpoeruem. OcobenHocmu
azpezamuvix cocmosnuii 600ul. Jemoncmpayuu®

1 MC — aneMeHTSI coiepskaHus, BKIFOUAIOIINE MEXKIIPEMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKDPHITHI B

TEMaTUYECKOM INIaHUPOBAHUU.

2 31ech M nanee KypcMBOM O0O3HAYEHBI TEMBI, M3YyYEHHE KOTOPHIX IPOBOJMTCS B O3HAKOMMTEJLHOM IuiaHe. Ilemaror
CaMOCTOSTENLHO OTpeiessieT 00beM N3y4aeMoro MaTepHaia.

% Bce JlemoncTpauuu u JlabopaTopHble paboThl, NPEACTABIEHHbIE B COAEPKAHMH, JOMycKaeTcs (MOYKHO) MPOBOIHTS,
UCTIONB3Ysl MHPOPMAIMOHHBIE M JICKTPOHHbIE TEXHOJIOTHHU (1 poBbIe 00pa3oBaTesIbHBIE PECYPCHI).

4 3nech 1 masnee MPUBOINTCS PACIIMPEHHBIN TIEPEYEHb JTa60PaTOPHBIX PA0OT U OTBITOB, U3 KOTOPOTO YUHTENb JENAET
BBIOOP 110 CBOEMY YCMOTPEHHUIO.



1. HaGmroneHue OpOYHOBCKOTO JIBH)KCHHUS.
2. Habmonenue nuddysumn.
Dponmanvusle 1abopamopHvle padomul u ONbLIMbL
1.Ouenka pauameTpa aroMa METOAOM psAAOB (C  MCHOJb30BaHUEM
dboTorpadwuii).
2. OTIBITHI TI0 HAOTIOACHUIO TEIIOBOTO PACIIMPEHHUSI Ta30B.
3.0mbITHI MO OOHAPYKCHUIO IEHCTBHUS CHJI MOJEKYJISIPHOTO TPUTSIKECHUS
(2/1eKMmpPOHHAA 0EMOHCIMPAYUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe IBuxeHre. PABHOMEpHOE 1 HEPAaBHOMEPHOE JBUKECHHUE.
Ckopoctb. Cpeodussi ckopocmsb npu HepasHomepHom oOsudicenuu. Pacd€T mytu u
BPEMEHU JIBUKEHHUSL.

SBnenue wunHepuuu. 3axkoH unepyuu. Bzaumooeticmseue men Kaxk HPUYUHA
U3MeHeHUss ckopocmu Osudicenus mei. Macca kax mepa unepmHOCmMU mend.
[InoTHOCTH BemecTBa. C8s13b NIOMHOCMU C KOIUYECTNBOM MOJIEKY 8 eOUHUYye 00béma
seujecmaa.

Cuiia kak XapakTepucTuka B3aumojenctBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIEHHE TITOTEHUS U CHIIA
Tsokectd. Cuna msowcecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocTb.
CiioxxeHue cuJil, HalpaBJIEHHBIX MO OJHOW mpsamoil. PaBHoxaelcTByromas cun. Cuia
mpenus. Tpenue ckonvoicenuss u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).
HMemoncmpayuu®

1. HaOmromenne MeXaHMYECKOTO ABMKEHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICUCTBUU TEll.

CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TEI.

CroxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

JleMoOHCTpauusit CWJIbl  YINPYrOCTH HAa  Pa3JIMYHBIX  MaTepuanax.
Dponmanvhwle 1a00OpamopHvle padomovl U ONbIMBbL.,

1.  OmnpeaeneHue CKOPOCTU PAaBHOMEPHOTO JBUKEHUA (IIIApUKaA B KUJKOCTH,
MOJIEIH DJICKTPUICCKOT0 AaBTOMOOWIIS | T. I1.) (21eKMPOHHASA 0EMOHCIPAUUSL).

2.  OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WIM IMIapuKka Io
HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue IOTHOCTH TBEPIOTO TeA.

4.  OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsKeHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

No ko



5. OmeIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTD CHJIBI TPSHHUS CKOJIBKEHUS OT
Beca Tejla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

JNaBnenue. Cnocobwl ymenbuieHUus u ygeaudenus oasienus. /lasnenue 2asa.
3asucumocms Oaenenus eaza om o06véma, memnepamypsl. Ilepedaua Oaeénenus
MmeeépObiMuU menamu, xcuoxocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
Mawiunbl. 3aBUCUMOCTD JTaBJICHUS KUJKOCTH OT TIyouHbl. Coodwarowuecss cocyobi.
l'uopasnuueckue mexanuzmoi.

AtMocdepa 3emnu u atMmochepHoe HaBieHUe. [lpuuunsl cyujecmeosanus
6030ywiHol  obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo
oasnenus. 3agucumocms ammocgeprHoco 0asieHus om 8blCOmbl HAO YPOBHEM MOPSL.
Ilpubopwi ons uzmepenus ammocpepnozo oasnenus.

eticmeue socuokocmu u 2aza Ha NOSPyr*CEHHOE 8 HUX meio. BrITalkuBaromas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.
Hemoncmpavyuu

1.  3aBUCHUMOCTH JaBJICHUS ra3a OT TEMIEPATYPHI.
[lepenaya naBneHus KUIAKOCTHIO U Ta30M.
CooOmaromuecs CoCy/ibl.
['mnpaBnuueckui npecc.
[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.
6. 3aBHCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00BEMaA MOTPYKEHHOM

YacTH TeJla U TUIOTHOCTH JKUJIKOCTH.

/.  PaBeHCTBO BBITAJIKUBAIOIIEH CHUIJIBI BECY BHITECHEHHOM YKUIKOCTH.
8. VYcnoBue maBaHus TeJN: ITUIABAaHUE WJIM TOTPYKEHUE TEI B
3aBUCUMOCTH OT COOTHOIICHHMSI TUIOTHOCTEH TeJa U JKUIKOCTH.

DponmainvHsle 1a00pamopHvie padomsvl U ONbIM bl

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJI€ OT 00bEMa MOTPYKEHHOM
B )KUIKOCTh YaCTH Tela.

2. OmnpenencHue BBITAIKWBAIONICH CHWIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KHUIAKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKMBAIOIICH CUJIbI, JACHCTBYIOIICH Ha
TEJIO0 B KUIKOCTH, OT MACCHI Tela.

4.  OneITl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIONICH CHIIBI,
NEUCTBYIOIIEH Ha TENO B YKUJKOCTH, OT 00bEMa MOTPYXKEHHOW B KUJIKOCTh YaCTH
TeJa W OT TUIOTHOCTH YKUKOCTH.

5.  KoncTpyupoBaHue apeoMeTrpa WIM  KOHCTPYMPOBAaHHWE  JIOJKHU U
OIIPENICJIEHUE €€ TPY30IIOABEMHOCTH.

AR

Pazgen 5. PaGora u  MomHoOCTh. JHeprus
Mexanudeckast pabota. MOITHOCTb.



[IpocTthie MexaHW3MBI: pbIYAr, OJIOK, HAKIOHHAS IUIOCKOCTh. [Ipasuno
paenogecus pviuaza. llpumenenue npasuna pasHosecus pviuaca K 010Ky. «3010moe
npasunoy mexanuxu. KIIJ[ mpocteix mexann3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. Kunemuueckas u  NOMEHYUANbHAS — DHEPIUSL.
Ilpespawenue 00HO20 6UOQ MeXaHUYecKou IHepeuu 8 Opy2ou. 3aKOH COXPaHCHUS
HSHEPIrUU B MEXAHHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

@Dponmanvhsie 1abopamopusie’padomst u onvimol’*

1.  Omnpenenenuie pabOThl CHIIBI TPEHUS NP PABHOMEPHOM JABMKCHUH Teja
10 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2.  HccnenoBaHue yclioBU paBHOBECHS phluara.

3. Usmepenue KII/ HAKJIOHHOM TLUIOCKOCTHU (21ekmponnan
demoncmpauusi).

4. H3ydyeHue 3aKOHAa COXPAHEHHUS MEXaHUYECKOW SHEPrUU (971eKmpOoHHAsA
demoncmpauusi).

8 KJIACC Pa3znea 6. TenioBble iBJIeHUSA

OcHoBHble  NOJNIOJCEHUSL  MOJIEKYIAPHO-KUHEMUYECKOU  meopuu  CmpoeHus
sewecmsa. Macca u pazmepvr amomos u monexkynr. Onvlmoul, noomeeparcoaroujue
OCHOBHbLE NONOHCEHUSL MOTIEKYIAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPIOTrO, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHUN  BEIISCTBA.
Kpucmannuueckue u amopghnvie mena. ObviacHenue ceolicma 2azos, Hcuoxocmeu u
MmeEéPObIX Mmell HA OCHOBE NOJIONCEHUU MONEKYIAPHO-KUHEMUYECKOl Meopull.
CmauuBaHue u kanuiisapHvle a6leHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cga3p memnepamypbvl cO CKOPOCMbIO MENI08020 OBUNCEHUS.
yacmuy.

Buyrtpennsis  sHeprus. Cnocobvl  usmeHeHusi  GHYMpeEHHel  OHepeUuu:
mennonepeoada u cosepuiene pabomui. Buowt menionepeoadu.
Menionpo8OOHOCMb, KOHBEKYUSL, U3IyYeHUe.

KonuyectBo Temnotel. Yoenvnas mennoémkocms eewecmea. TennoobmeHn u
mennosoe pasrogecue. Ypaguenue meniogoeo banauca.

llnasnenue u omeepoesanue KpUCMALIULECKUX gewecms. Yoenonas menioma
naaenenus. Ilapoobpaszosanue u kowoencayus. Hcenapenue (MC). Kunenwe.
Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypvl KUNEHUs om
ammocgheprozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

THpunyunwvr pabomur mennosvix osueamenei. KI1/[ mennosozo oguecamensi.
Tennoswvie osucamenu u sauuma oxkpyxcarowei cpeovt (MC).

3akon coxpanenus u npeepaujeHusi dHepauu 6 mennosvix npoyeccax (MC).

Jemoncmpayuu



Ha6nronenne 6pOyHOBCKOTO IBYKECHHSI.
Ha6mronenune nuddysun.
HaGnronenue siBneHuit cMaurBaHUs U KaMWUISIPHBIX SBJICHUH.
Habmoienue TemnoBoro pacumpeHust Ted.
5. H3meHenue maBiieHHs rasza MpU W3MEHEHUHU 00bEMA W HArPEBAHHUH
VTN OXJTOKIECHUH.
6. IlpaBuna uaMepeHus TeMIepaTyphbl.
7.  Bunael Tenonepenayu.
8.  OxyaxaeHue Mpu COBEPIIEHUN PaOOTHI.
9. HarpeBanue npu coBepIIeHUN PaOOTHl BHEIIHUMHU CUIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN PA3IUYHBIX BEIIECTB.
11. HaOmroneHue KUIEHUS.
12. HabGmroneHne MOCTOSTHCTBA TEMIIEPATYPHI ITPH TUTABJICHHH.
13. Mogenu TEIIOBLIX ABUTATEIIEH.
DpoumanvHovle 1a60pamopHbvie padomvl U ONbIM b
1. OnpeiTel 10 OOHAPYKEHHUIO JEHCTBUS CHJI  MOJEKYJISIPHOTO
MPUTSHKCHUS
(271eKmpoHHaAA 0emOHCmpPayus).
2.  OmnpITEI IO BBIPANTUBAHUIO KPUCTALIOB TOBAPECHHOW COJM WIIH
caxapa.
3. OmpITel 1O HAOMIOMCHHWIO TEIUIOBOTO  PACIIMPEHUS Ta30B,
KHUIKOCTEH M TBEPABIX TEII.
4.  OmnpeneneHue JaBJICHUS BO3lyXa B 0ajUIOHE MINPUIIA.
5. OmnpITel, TEMOHCTPUPYIOIINE 3aBHCHUMOCTH JABJICHHUS BO3ayXa OT
ero o0béMa U HarpeBaHUS WM OXJIAKICHUSI.
6. HaGmrogeHue m3MEeHEHHS BHYTPCHHEHW SHEPTHH Tella B PE3yibTaTe
TEIIoNepeay ¥ padOThl BHEITHUX CHJI.
7.  HccnenoBaHue SBICHUS TEMIIO0OMEHA TIPH CMEIIMBAHUHN XOJI0THOM
Y TOpSTYEN BOJIBI.
8.  HccnenoBanwme mpoliecca UCTIapeHUsl.
9.  Omnpexenenre OTHOCUTENILHON BIQXKHOCTH BO3/1yXa.
10. Onpeodenenue yoenvHoti meniomel NAAGNEHUS 1b0d.

b PE

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onekmpusayusi men. J[Ba poma 3NEKTPUUECKHX 3apsaoB. B3aumonencTBue
3apsKEHHBIX TEJ.

DnekTpudeckoe mnoise. [lpunyun cynepnosuyuu d1eKmpudeckux noueu (Ha
Ka4eCmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apso0o6. DieMeHmapHbvili 21eKmpuieckuii 3apsio.
Cmpoenue  amoma. IIpoBOAHUKM W  JUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUUECKOTO 3apsia.



DNEKTPUYECKUM TOK. Ycnosus cywecmeosanuss 31eKmMpU4ecKo20 moKd.
HUctouHuku mNOCTOSHHOTO TOKa. JIEMCTBUSI 3IEKTPUYECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCMAX U 2a3ax.

PaGota u MONIHOCTH AIEKTPUUYECKOTO TOKa. 3axon Jicoyns—/lenya.
Onekmpuueckue yenu u nompedumenu IJIeKMpUYecKou OHepeuu 6 Oblimy.
Onextpuyeckas nenb. Cuna Toka. DleKTpuueckoe HampsbkeHue. COoNpOTHBICHHUE
MPOBOAHUKA. YOenvHoe conpomusnenue seujecmsea. 3akoH OMa JUisi ydacTKa LIETH.
[TocnenoBarenbHOE W MapalieIbHOE COEAUHEHHE MPOBOJAHUKOB. Kopomrkoe
3amviKanue.

[TocTossHHBIE MarHuThl. B3auMo1eMCTBUE TTOCTOSIHHBIX MAarHuTOB. Maznummoe
none. Maenumnoe none 3emau u e2o 3HaveHue 0N dHcusHu Ha 3emne. Onvim
Ipcmeda. Maznummuoe none snekmpuieckoeo moka. lIpumenenue 31eKmpomMacHumo8
6 mexHuKe.

Heiicmeue macHumHo20 nNONSL HA NPOBOOHUK C MOKOM. JDleKmpoosucameib
nocmosanHo2o moka. Mcnonvszoganue s1ekmpoogueameneti 8 MeXHUYeCcKux ycm-
poucmeax u Ha mpaHcnopme.

Onvimur Dapaodes. HAanenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.

Inexmpozenepamop. Cnocobwi noJyuyeHust NIeKMPUYECKOU SHepaul.
DIIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX YHEPTHH.
Jemoncmpavyuu

1.  Dnekrpuzauus Ten.

2. JIBa poja nJIEKTPUYECKHUX 3aps0B U B3aUMOJICHCTBUE 3apsHKEHHBIX
TeN.

3 Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

4.  DnexTpocraTHUecKas MHIyKIUS.

5. 3aKOH COXpaHEHMs IINEKTPUUYECKUX 3apsI0B.

6. IIpoBOIHWKH U AMDICKTPUKH.

7 MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8.  McToYHHMKHM OCTOSIHHOTO TOKA.

9.  JleHcTBUS DIEKTPUIECKOTO TOKA.

10. DaeKTpUYECKUN TOK B KUIKOCTH.

11. Ta3oBblif pa3psia.

12. H3MepeHue CUIbl TOKa aMIIEPMETPOM.

13. H3mepeHue 371eKTpUUECKOro HAPSKEHUSI BOIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBICHUIA.

15. BisaumojeicTBue NOCTOSTHHBIX MATHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTHU Pa3IeieHHs MOJ0COB MATHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OmnsiT Dpcrena.

19. MarsauTtHoe€ noJje Toka. DJIeKTPOMarHur.

20. JleiicTBME MAarHUTHOTO TMOJISl HA MPOBOAHUK C TOKOM.



21. DOnexTpoABHUraTeib MOCTOSHHOTO TOKA.

22. VccnepgoBaHue sSIBIEHUS 3JICKTPOMArHUTHON HHTYKIIUH.

23. Omnprtel @apanes.

24. 3aBUCHMOCTH HANpaBJICHUS] MHIYKIIMOHHOTO TOKa OT YCJOBHIA €ro
BO3HHKHOBEHHUS.

25. DNeKTporeHepaTrop MOCTOSHHOTO TOKA.
Dponmanvhsvle 1ab60pamopHvle padomul u ONbLIMbL

1.OnbiTel O  HAOMIOAEHUIO AJIEKTPU3ALMK Tel MHIAYKIUEH U 1pu
COIIPUKOCHOBEHUHU.

2.UccnenoBanue JEHCTBUS DJIEKTPUYECKOIO MO Ha MPOBOJHUKU MU
JTUDJIEKTPUKU.

3. COopka u nmpoBepka paboThl 3JIEKTPUUECKON LIEMH MOCTOSHHOTO TOKA.

4. I3mepeHue U peryaupoBaHUE CUIIbI TOKA.

5. U3mepenue u perynupoBaHue HaIlpsHKEHUS.

6. Uccrnedosanue 3asucumocmu cuivl moxa, uoywe2o yepes pe3ucmop, om
CONPOMUGTIEHUS PE3UCOPA U HANPAICEHUS HA PE3UCTOpe.

7. Onvimul, oemoncmpupyrouue 3a8ucumocms 9NEeKMPULECKO20
conpomuenenuss nPpo8oOOHUKA Om €20 OJIUHbL, NIOUAO0U NONEPEeyHO20 CeYeHUs U
Mamepuana.

8. IIposepra npasuna crodceHus HANPANCEHUL NPU HOCAE008AMENbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9. Ilposepxa npasuna Ons cuibl MOKA HpU NAPANIETLHOM COEOUHEHUU
Pe3UCMmOopos.

10. Onpenenearue pabOTHl AJIEKTPUUYECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.

11. OrnpeneneHrne MOIIMHOCTH JJICKTPUUYCCKOTO0 TOKA, BBIIACIISICMON Ha
pe3ucrope.

12, HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKa, MAYIIETO Yepe3
JAMITOYKY, OT HAIPSKEHUS Ha HEHl.

13. HccnenoBanre  MarHUTHOTO — B3aMMOJICMCTBUSL  ITOCTOSTHHBIX
MarHuTOB.

14, N3yuenne MarHUTHOTO TIOJISI TIOCTOSHHBIX MAarHUTOB TIPH UX
00bEIMHCHUH U Pa3JICIICHUH.

15. HccnenoBanue AeNCTBUS IIEKTPUYECKOTO TOKA HAa MArHUTHYIO
CTpEJIKY.

16. OnBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh CUJIBI B3aHMMOICHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKA M HAMPAaBJICHUS TOKA B KaTYIIIKE.

17, N3yuenune AeCTBUS MarHUTHOTO TOJISl HA TIPOBOHUK C TOKOM.

18. U3zyuenue pabomul snexmpoosucamersi.

19. Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

20. OnbITE IO HCCICAOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOﬁ WHAYKIOHN:



UCCIIE0BAaHNE U3MEHEHNI 3HAYECHUS U HAIIPaBJIEHUSI MHIYKIMOHHOI'O TOKA.
9 KJIACC Pa3znen 8. MexaHuveckue siBJIeHUsI

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBMKEHUSA. PaBHOMEpPHOE NPSIMOJUHEHHOE
nBwxkeHue. Hepasnomepnoe npamonuneiinoe osudicenue. CpenHsis u MeHO8eHHAs
CKOpOCMb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. PagHnoyckopenHoe npamonaunetinoe Osudicenue. (CBOOOIHOE
nagenue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

[lepBsiii 3akoH HptoToHa. Bropon 3axkon Hetotona. Tpernii 3akon HerotoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3akon I'yka. Cuna mpenus: cuia mpenusi CKOJIbICEHUs, CUA
MpeHus NoKosl, Opyaue uobl MpeHusl.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHUE CBOOOAHOIO
najenust. eusicenue nianem soxpye Coanya (MC). Ilepsas kocmuyeckas ckopocno.
Hesecomocmu u nepezpysxu.

PaBHOBecue MarepuanbHOU TOUKH. AGconomuo meépooe meno. Pasnosecue
mMeepo02o mena ¢ 3aKpenjiéHHoU ocbio 8paujerus. MOMEHT cuiibl. [lenmp msocecmu.

Nmnynsc Ttena. Mzmenenue umnyirvca. HMmnyiroc cunvi. 3aKOH COXpPAHEHUA
nmnyibca. Peaktusnoe asmxkenue (MC).

Mexanuueckasi paboTa 1 MOIIHOCTh. PaboTa cui TsbkecTH, ynpyzocmu,
mpenus. Ces3b snepeuu u pabomei. 1loTeHIMaNbHAs SHEPTUA Tea, MOJHATOTO Haj
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvras sHepeus cocamou npyxcuns. Kunetnueckas
sHeprud. Teopema o KuHemuueckou sHepeuy. 3aKOH COXPaHEHHsI MEXaHUYECKOM
HHEPTUU.

Hemoncmpauuu

1. HaGOmopeHne MEXaHUYECKOro JABWKEHHUS Tejda OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

2.  CpaBHeHHE MyTeH U TPACKTOPHUIl IBIKEHUSI OJTHOTO M TOTO )K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3.  H3mepeHue cKOpOCTH U YCKOPEHHUS MPSIMOTUHEHHOTO ABMKCHHUS.

4.  HccnenoBaHue MPpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

5. HaOnroneHue IBMXXEHUS TeJa MO OKPY>KHOCTH.

6. HalGmrogeHue MexaHUYECKUX SIBJICHUM, MPOUCXOAIINX B CUCTEME
orcuéta «Temexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUDKEHUU
OTHOCUTEJIBHO KaOMHETa PU3MKH.

/.  3aBUCHMMOCTbH YCKOPEHHMs Tejla OT MacChl Teja U JCUCTBYIOIIEH Ha
HETO CHUJIBL.

8. HaOnroneHnue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena MpU yCKOPEHHOM JBUKEHUU.

10. Tlepenaua umiynbca npy B3aUMOJECHCTBUU TEll.

11. TlIpeoGpazoBaHus YHEPTUH IIPU B3aUMOCHCTBHUH TEI.



12. CoxpaHeHue UMIyJbca MpU HEYIIPYTOM B3aUMOICHCTBUH.
13. Coxpanenue VMITYJIbCA pu abCoI0THO yIpyrom
B3aMMO/JICHCTBUH.
14. HaGnroneHue peakTUBHOTO JBUKCHHUS.
15. CoxpaHeHHe MEXaHUYECKON S3HEPTUU IIPU CBOOOTHOM NAJCHUH.
16. CoxpaHeHue MEXaHMYECKOW SHEPrUM NpU JABIKEHUU Tela TMOJ
JEUCTBUEM IIPYKUHBI.
@ponmanvusle 1a00pamopHvle padomol u ONbINb
1.  Koucmpyuposanue mpakma 014 pas2oHa u OalvbHeuue20 pagHoOMepPHO20
OBUIICEHUS WAPUKA UTU TNENENCKU.
2. OmpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHHUS Opycka WINM JABUKECHHUSA
IapUKa [0 HAKJIOHHOW IIOCKOCTH.
3. OrmpeneneHue yCKOpEHUs Tejaa MpPU PaBHOYCKOPEHHOM JBUKEHHM IO
HAKJIOHHOM IIJIOCKOCTH.
4.  UccnenoBaHue 3aBHCHUMOCTH IIYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauallbHOM CKOPOCTH.
5. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOTO JaBJICHUSI.
6. OmnpeneneHue kodduieHTa TPEHUS CKOIbKEHUSI.
7. OmnpeneneHue 5KECTKOCTH MPY>KUHBI.
8.  OmpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU Tea
110 TOPU30HTAIBHON TTOBEPXHOCTH.
9. Ompenenenne paboOTBl CWJIBI YOPYTOCTH TpPU TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.
10. HW3ydeHue 3aKOHA COXPAHEHUS YHEPTHH.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHbBI
KonebarensHoe nBukeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: MEepUO,
4acToTa, aMIUINTya. Mamemamuyeckuu u npyxcunuovly masmuuku. lIpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.
3aryxatomue konedanus. BeiHyx)aeHHbIe KoaeObaHus. Pe3oHaHc.
Mexanuveckue BoOJHBI. (CBOWCTBA MEXaHWUYECKUX BOIH. [IpooonbHbie u
nonepeyHvle 80Hbl. /[IUHA 80JIHbL U CKOpOCMb €€ pacnpocmpanenusi. Mexanuyeckue
B0JIHbL 8 meepOoM meie, ceticmuyeckue 60Hbl (MC).
3ByK. I pomxocms 38yka u evicoma mona. Ompadcenue 38yka. Ungpaszseyx u
VILMPA3BYK.
Jemoncmpayuu
1. HaOmronenne xojie0aHWil Ted MO JIEHWCTBUEM CHIIBI TSHDKECTH U
CWJIBI yIIPYTOCTH.
2.  HaOmopaenue koneOaHui Tpy3a HA HUTU U Ha TIPYKHUHE.
3.  HaGmonenue BEIHYXIEHHBIX KOJIEOaAHUI U pe30HAHCA.
4.  PacmpocTpaHeHHe TPOAOTBHBIX U MOTIEPEYHBIX BOJH.



5.  HaGmonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AxycTuyeckuil pe3oHaHC.
Dponmanvrsle 1ad0pamopHvle padomsl U ONbIM bl
1. Omnpenenenrie YacToThl M mepuoia KojeOaHW MaTeMaTH4eCKOTro
MasTHUKA.
2.  OmnpeneneHue 4acTOThl W TNEpUOJA KOJIEOAHWH TPYKUHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).
3.  HccnenoBanue 3aBUCUMOCTH MEPUOIA KOIeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT AJUHBI HUTH.
4. HccnemoBaHue 3aBUCUMOCTH  IE€pUOAa  KOJEOAHUN  MPY>KUHHOIO
MasiTHUKa OT MAcChl Ipy3a (271eKmpPOHHAA 0eMOHCIPAYU).
5. TlpoBepka He3aBUCHUMOCTH Mepuoja KojaebaHuil rpys3a, MOABEIHICHHOTO K
HUTH, OT MacChl rpy3a.
6. OneITbl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh TMEpHoJia  KojieOaHui
PYXUHHOTO MasiTHUKA OT MACChl Ipy3a M KECTKOCTU MPY>KUHBI.
7. UV3MmepeHue  yCKOpeHHUS  CBOOOJHOTO  TajJCHUS  (I1eKMPOHHAA
demoncmpauusi).

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJIEKTPOMarHuTHOE  MOJ€.  ODJEKTpOMarHutHele  BOJHBL.  (Ceoucmea
anekmpomacHumuulx  60aH. ILllkana asnekmpomacHummuelx 6oaH. Hcnonvzosanue
9NEKMPOMACHUMHBIX GOIH O/l COMOBOU CEA3U.
DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpauuu

1.  CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Dpoumanvuvie nabopamopusie’ pabomel u onvimwt’

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO

MOOMIILHOTO TenedoHa.

Paszgea 11. CBeroBblie siBJICHUS

JIyueBasg monenb cera. Mictounuku cBera. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Coanya u Jlynol. OTpaxkeHue cBera. [lnockoe 3epkano. 3akow
ompasicenus ceema.

[Ipenomnenue cBeta. 3aKOH MpeoMIIeHUs cBeTa. [lonHoe eHympenHee
ompasicenue ceema. Hcnonvsoseanue  noanoz2o BHYMPEHHE20

ompasiceHust 8 ONMUYeCcKUx c6emoBooax.

Jlunza. Xom nydert B JsmH3e. Onmuueckas cucmema Gomoannapama,
mukpockona u meneckona (MC). I'na3z kak onmuueckasa cucmema. bauzopyxocmo u
0aIbHO30PKOCMb.

Pasznoowcenue 6enoco ceema 6 cnexkmp. Onvimul Hviomona. CrooiceHue
CNeKmpanbHbIX YEEMO8.



Jlemoncmpayuu
[IpsiMmonuHEHOE pacpOCTPaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM M BBHITTYKJIOM 3€pKajax.
[IpenomiieHue cpera.
OnTuyeckuii CBETOBO/I.
Xon nydyei B coOMparoieit JInH3e.
XoJ JIydeu B paCCEUBAIOIICH JIUH3E.
[Tonyuenne n300pakeHUM ¢ TOMOIIBIO JIUH3.
[TpuHnmn aeicTBus GpoToanmapaTa, MUKPOCKOIA M TEJIECKOIA.
Monens rinasa.
Paznoxxenue 6enoro cBera B CEKTP.
[Tonyuenne Oenmoro cBeTa IIPU CIIOKEHUM CBETa pPa3HBIX I[BETOB.
DpoumanvHsvie 1ab60pamopHbvle padomsl U Onvimbl

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPa)KEHHS CBETOBOIO Jiyda OT YIJa
MaJICHUSL.

2. NM3ydeHme XapaKTepUCTHK U300paKeHUS MpeMeTa B TUIOCKOM 3epKaJie.

3.  HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMJICHUS] CBETOBOTO Jiyda OT yria
MaJICHUSI Ha TPAHUIIE «BO3yX—CTEKIIO».

4,  TlonydeHue n300pakxeHUN ¢ TIOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMparoIIeit
JIUH3BI (21eKMPOHHAA 0EMOHCMPAYUL).

6. OmneIThl MO pa3IoKEHUIO OeJIoro cBeTa B CHEKTP (AeKMPOHHAA
demoncmpauusi).

7. OmnpITHl TIO BOCIPHUATHIO IIBETa MPEAMETOB MPHU MX HAOIIOACHUU Yepes
IIBETOBbIC (DUIIHTPHI.

©ooNOO Gk wWNE

[l e
N = o

Paznen 12. KBanToBbBIE SIBJICHUS

Onvimwl Pezepghopoa v nnanerapHas Mojiens aroma. Mogens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeo.

PannoaktuBHOCTh. Anbgha-, bema- u eamma-uznyvenus. CTpOeHUE aTOMHOTO
anpa. Hyxnouwnas modenv amomnoeo adpa. Hzomonwvi.  PaduoaxmusHvle
npespaujeHusl.

Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MAaCCOBOTO YHCET.
Peaxyuu cunmesa u denenus sioep. Memounuxu snepeuu Coanya u 36é30 (MC).

SnepHas osHepreTuka. /Jleticmeus paouoaKmueHbIX U3NYYEHUU HA JHCUBbLLE
opeanuzmol (MC).

Hemoncmpauuu

1.  CnoexTpsl H3TyYCHHUS U TIOTJIOMICHUS.

2.  ChekTpbl pa3IMyHbIX ra3o0B.



CnekTtp BoJOpO/A.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanuss wW3iny4eHUsT TNPUPOJHBIX MHUHEPAIOB M IPOIYKTOB.

@ponmanvusle 1a00pamopHvle padomul u ONbIN b

1. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUIIBI [0 TOPMO3ZHOMY
nytu (1o poTtorpadusam) (21exkmponnas demoncmpayus).
2. VI3mepeHue palnoakTUBHOTO (POHA (21eKmpPOHHAA OEMOHCMPAYUL).

o0 kow

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb

[ToBTOpUTENBEHO-00001IAIOMNK MOIY b MIPEAHA3HAUCH ISl CUCTEMAaTH3AIN U
0000IIEHNsI MPEIMETHOTO COACPKAHUSA U OIbITa JACSITEIbHOCTH, MPUOOPETEHHOrO
MIPU U3YYEHUU BCETO Kypca (PU3UKHU.

IIpn n3ydeHMM MaHHOTO MOAYJI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
NEeATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAETCS JTOCTHKEHUE MPEIMETHBIX WU
METalpe/IMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHO- HAy4YHAas T'PAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB MCCIENOBAHUS
SABJICHUW TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSICHATH (HU3UUYECKUE
SABJICHUSI, TPUMEHSIA TMOJYYCHHBIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO AEATETBHOCTHBIN XapaKTep AJAHHOTO pas3feia peanu3yercs 3a
CYET TOT0, YTO yYAIIMECS BBITOIHAIOT 3aJaHUsI, B KOTOPBIX UM IMPEIIaracTcs:

"HAa OCHOBE TIOJIYYEHHBIX 3HAHMM pacrno3HaBaTb M HAYYHO OOBICHATH
dbuznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

" ICIIOJIB30BATh I10J] PYKOBOACTBOM IIEAArora Hay4HbIE METOJBI HCCIIEIOBAHUS
(dbu3nYecKux SBJICHHWM, B TOM 4YHCJE JJIsi MPOBEPKU THUIOTE3 W MOJy4CHUS
TEOPETUYECKUX BHIBOJIOB;

" O0BACHATH C ONOPOW Ha AUAAKTUYECKUN MaTepuan Mocie OOCYXKICHHS C
NeJaroroM HayyHble OCHOBBI Hau0oJiee Ba)KHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM,  HAlpPUMEpP, [MPAKTAYECKOTO  HCHOJIb30BaHUS  Pa3JIUYHBIX
VMCTOYHUKOB JHEPTMHM HAa OCHOBE 3aKOHA ITPEBPAILECHHS M COXPAHEHUs BCEX
W3BECTHBIX BUJIOB SHEPIUHU.

Kaxxnas u3 Tem naHHOTO pazaena BKIKYAET SKCIEPUMEHTAIIBHOE
UccieloBaHre 0000IIAIONIEro XapakTepa Ha yCMOTPEHHUE MeJjarora v npu ero
nomoiy. Pa3znen 3aBepiaercst IpOBEICHUEM TUATHOCTUYECKON U OLIEHOYHOU
paboThI 32 KypC OCHOBHOM IITKOJIBI.

IIpyMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIC MATEPHAJIBI

[IpoBeeHne OICHKH TOCTHKCHUH TIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI
y4eOHOTO MpeIMeTa MPOBOAUTCS B POpPME TEKYIIET0 U pPyOEKHOTO KOHTPOJISI B BUJIC
KOHTPOJIbHBIX PaloT.



7 KJace
Konmponvnas paboma Ne I no teme «llepBoHadanbHbIe CBEICHUSI O CTPOCHUU

BEIICCTBA»

Konmponvnas paboma Ne 2 o teme «Macca, IIIOTHOCTh, 00BEMY.
Konmponvnasa paboma Ne 3 no teme «Cuibl B IPUPOIE».

Konmponvnas paboma Ne 4 no teme «JlaBineHuey.

HUmoeosas nposepounas paboma.

8 ki1acc

Bxoouas nposepounas paboma.

Konmponvnas paboma Ne 2 o teme «TerioBbIe SBICHUS».

Konmponvnas paboma Ne 3 o TemMe «ArperaTHbIe COCTOSIHUS BEIIIECTBAY.
Koumponvnaa paboma Ne 4 no teme «nexrpudeckuid Tok. HampsokeHuey,

((COHpOTI/IBJIeHI/Ie. COGI[I/IHGHI/IG IIPOBOJHUKOB).

Koumponvnaa paboma Ne 5 no teme «PaboTa M MOUTHOCTH 3JIEKTPUUYECKOTO

TOKay, «3akoH [[xoynsa —JIeHmay.

TCID.

Hmoecosasn nposepounas paboma

9 kmacce

Bxoounas nposepounas paboma.

Konmponvuas paboma Nel no teme «3aKOHBI JBIKCHHS W B3aUMOJEHCTBUS

Konmponvnasa paboma Ne 2 no teme «Mexannyeckue KojieOaHUSI U BOJHBD.
Konmponvnas paboma Ne 3 o teme « ANEKTPUUSCKUE U MATHUTHBIC SBICHUS.
Konmponvnaa paboma Ne 4 no teme «CTpoeHHE aToMa U aTOMHOTO siipa» U
«CTtpoeHnue u 3BotoLNs BeeleHHOo.

Hmoeosas nposepounas paboma.

[VTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA

«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHU A

B uenmom pesynbratel ocBoeHusi oOyuarommmuca ¢ 3I[IP  yueGHOro
npenmera «®Dus3mka» COBMANAlOT C pe3yinbratramu DenepanbHOl pabodeit
IpOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs.

Haubosee 3HaUNMBIMU SIBJISIOTCSL:

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBalMg K  OOyYeHHMIO M  IIeJICHANpaBJIEHHON  MO3HaBaTEIbHOU
NeATEIbHOCTH; YCTAHOBKA HAa OCMBICIICHHE JIMYHOTO OMbITA, HAOMIOJACHHUM 3a
bu3nIeCcKUMU

OKCIICPUMECHTAMH,; YCTAaHOBKa Ha OCMBICIICHUEC PC3YyJIbTATOB H3.6J'IIOI[€HPII>1 3a

OPUPOAHBIMU U



TEXHOTCHHBIMH  SIBJICHUSIMU C TO3UIUN (PU3NYECKUX 3aKOHOB; CIOCOOHOCTD
OLICHMBATh NPOUCXOIAIINE U3BMEHEHHS U X MTOCIIEICTBHS;
dbopMynupoBaTh W OLIEHWBATHh PHUCKH, (OPMHPOBATH OIBIT;, MOBBIILICHHUE YPOBHSA
CBOEHl KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO HESITENbHOCTh (IPU COBMECTHOM
BBITIOJTHEHUH JIA0OPATOPHBIX MPAKTHUECKUX padoT); yMEHHE pa3inyaTh ydeOHbIC
CUTyalluM, B KOTOpbIX ywanuiics ¢ 3IIP moxer neicTBOBaTh CaMOCTOSITENBHO, H
CUTyaIluH, TJI€ CJeIyeT BOCIOJB30BaThCsA CHPAaBOYHONW HHGpOpManueil u ApyruMu
BCIIOMOT'aTEJIbHBIMU CPEJCTBAMHU; CIIOCOOHOCTh NMPUHUMATH PELICHUE B KU3HEHHOM
CUTYaIlMy Ha OCHOBE MEPEHOCA MOJIYUYCHHBIX B X0/1¢ 00yueHus: (PU3NUEeCKUX 3HaHUHN B
aKTyalbHYI0 CHUTYaIMIO; CIIOCOOHOCTh COOJIIO/IaTh B MOBCEAHEBHOW KU3HU MpaBUIIa
JUYHON O€301acHOCTH Ha OCHOBE IMOHUMAaHUS (U3NYECKUX SBICHUW WU 3HAHMS
3aKOHOB (DM3MKH; YMEHHE KPUTUYECKH OLIEHHMBATH IOJIYYEHHYIO OT COOEcelHUKa
uHdopMaIuio,
COOTHOCA €€ CO 3HaHWeM (PU3MUYECKUX 3aKOHOB; CIIOCOOHOCTb IE€penaTh CBOU
COO0OpaXeHUsI, yMO3AKJIIOUEHHUS TaK, YTOObI ObITH
HOHATBIM JIPYTUM YEJOBEKOM; aJ€KBATHOCTb IMOBEJACHHUS OOYYaroIerocsi ¢ TOYKHU
3pEHUs] OIAaCHOCTH WJIN
Oe3omacHOCTH A ce0s WM JUIsl OKPYXKAloIIMX; YBaXXCHHE K
TPYLy U pe3yibTaTaM TPYAOBOU IEATEIbHOCTH;
yriyOJieHHe MpeICTaBICHUH O LIETIOCTHOM KapTHHE MUpa Ha OCHOBE
IpUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U IPAKTUYECKUX YMEHUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Oe¢nadenue ynugepcaibHbiMu y4eOHbIMU NOZHABAM EIbHBIMU OCUCMBUAMU:
BBISIBIIATH PUIMHBI U CIICACTBHUS MPOCTHIX (PU3NUECKUX SBICHUI; ONIPEICIATH
dbuznyecKkre NoHATHUS, CO3/1aBaTh 0000IIEHNUSI, YCTAHABINBATh
aHaJIOTUM, KJIacCU(UIIMPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUSI U KPUTEPUU
Ui KiacCU(UKAIUM, MCIOJIB3YSl CHPABOYHYH) HHQPOpMAIMI0O M ONUpasch Ha
QITOPUTM YYEOHBIX JEUCTBUIM;, yCTaHABIMBAaTh MPUUYUHHO-CJICIACTBEHHBIC CBS3H,
CTPOUTH JIOTUUECKOE PACCYKJICHHUE, YMO3aKIIOUeHUe (MHIYKTUBHOE, NEYKTHUBHOE,
M0 aHAJIOTMH) U JIeJIaTh BBIBOJBI MO PYKOBOACTBOM IMeAarora; UCKaTh Uil OTOUpPaTh
UH(OpMAIINIO UK JJAHHBIE U3 UCTOYHUKOB C yUETOM
MpeJIOKEHHON YUeOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.
co3/laBaTh, MPUMEHSATh W TPeoOpa3OBBIBATH 3HAKM W CHUMBOJIBI, MOJEIU U
CXEMBI
JUISL pelIeHus1 y4eOHbBIX U TTO3HABATEIbHBIX 3aJ1a4; C TTIOMOIIIBIO Me1arora win
CaMOCTOSITEIILHO MTPOBOJAUTH OMBIT, HECIIOKHBIN IKCIIEPUMEHT MO YCTAaHOBJICHUIO
0COOEHHOCTEH (PU3NUECKOT0 0OBEKTA WIIH SBJICHHS; IPEOOPa30BBIBATH MHGOPMAIIHIO
U3 OJTHOTO BHJIa B APYroi (TabJauIly B TEKCT U
mp.);
yCTaHaBJIMBATh B3aUMOCBSA3b (DU3NUYECKUX SIBJICHUN U MPOIECCOB, UCIIOIB3YS



AJIITOPUTM YUEOHBIX JEHCTBHIA.

Osnadenue yHugepcanbHblMu y4ueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAaHHO HCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUM C 3ajaudei
KOMMYHUKAIIUH ISl BBIPAXKEHHSI CBOMX MBICJIEH U MOTpeOHOCTEN IS TUIaHUPOBAHUS
CBOCH JESITENbHOCTH; OpPraHM30BbIBaTH Y4YeOHOE B3aUMOJICHCTBHME B TpPYyIMIe
(ompenensaTh O0IIHe ey,
pacnpeaensaTh pojiu, JOrOBApUBATHCS APYT C IPYTOM U T. II.).

LeJIEHAIIPaBICHHO UCIIOJIb30BATh nH()OPMAITMOHHO-KOMMYHHKATHBHBIE
TEXHOJOTHH, HEOOXOAUMBIE UIS PEUICHHs] y4EOHBIX M MPAKTHUYECKHX (PU3UIECKHUX
3a]1a4; OPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO A€ITEIbHOCTD C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATHIA (PUIUKOM.

Osnadenue yHugepcanibHbIMU yueOHbIMU PEYIAMUCHBIMU OClICHBUAMUL:

MOHUMATh IEJIM €CTECTBEHHOHAYYHOTO 00yUYeHHUs, CTAaBUTh U (POPMYIUPOBATH
JUTst ce0st HOBBIE 3aj7]auM B yueOe U MOo3HaBaTEIbHOM JesSTeIbHOCTH; OOHAPYKUBATh U

(GopMynupoBaTh yueOHYIO MpoOIeEMY, ONIPENEATh LIEIb
y4eOHON NeATeTbHOCTH; CaMOCTOSITEIbHO WJIM C MOMOIIBIO YUYHUTENS TUIAaHHUPOBAThH
OyTH JOCTIKCHHsS 1elied B (U3MYECKUX OKCIEpPUMEHTaX, B TOM 4YHUCIE
albTepHATUBHBIC, OCOBHAHHO BBIOMPATh Hanboliee F(h(HEKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX W TIO3HABaTEJIbHBIX 3aJ]la4; COOTHOCUTh CBOM NPAKTUYECKUE JCUCTBUS C
IUTAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISTh KOHTPOJb CBOEH JCSTEIHHOCTH B
npouecce TOCTHXKEHUS pe3yibTara, OINpEeAeNsATh CHOCOObI JEHCTBUH B paMKax
NPENJIOKEHHBIX YCIOBHM U TpeOOBaHWM, KOPPEKTUPOBATH CBOM JIEHCTBUS B
COOTBETCTBUM C HW3MEHSIONIEHCA  CUTyallMed; TMPaBWIBHOCTh  BBITIOJIHCHUS
AKCIIEPUMEHTAJIbHOW Y4eOHOM 3amauyd, COOCTBEHHBIE BO3MOXXKHOCTH €€ PpELICHMS,
BJIaJICHHE OCHOBAMU CAMOKOHTPOJISI, CAMOOLICHKH, IPUHATUS PEIICHUI U
OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B y4eOHOM M MO3HABATENbHOMN IEATEIbHOCTH;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U TMpeJjiarath IjiaH €€ N3MEHEHHUS,
PENBUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IMPU PEIICHUHU YYEOHOU
3aJlauM; 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBanus K NpeIMeTHBIM Pe3yJbTATaM 0CBOCHHA Y4eOHOI0 nmpeaMera
«Pu3uka», pacnpeaeJeHHbIC 110 rogaM 00y4eHUs
PesynpTaThl o rogam (OpMyIUPYIOTCS MO MPUHIUINY A00aBIEHUS HOBBIX
pe3yibTaTOB OT TrojJa K Toay (pe3yJbTaThl OYEPEAHOr0 TrojAa IO YMOIJYaHUIO
BKJIFOUAIOT PE3yJbTaThl NPEIbIAYIINX JIET).

7 KIIACC
[IpeameTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUIA:



— OpPUEHTHUPOBATHCA B TMOHATHUSIX U ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
bu3nUecKkue M XUMHUYECKUE SIBJIICHUS, HAOJIOJCHHE, SKCIECPUMEHT, MOEb,
TUIIOTE3a; C€AUHUIBI (PU3MYECKUX BEJIWYMH, aTOM, MOJEKYJa, arperaTHbie
COCTOSIHUS BellecTBa (TBEpPIOE, JKUIAKOE, Tra3000pa3HOE); MEXaHHYECKOE
JBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJUHEUHOE), TPACKTOPHS,
paBHOJEHCTBYIOIIAss  cwi, jAedopmanusi  (ympyras,  IUIacTUYECKas),
HEBECOMOCTh, COOOMIAIONIUECS COCYIbl, C OMNOPOM Ha AUAAKTUYECKUI
Marepuan

— pa3nauyath sBicHHS (IudQy3us; TEIIOBOE JBM)KCHHE YacCTHI[ BEIECTBa,
paBHOMEPHOE NBIKEHUE, HEPaBHOMEPHOE JIBIDKEHUE; WHEPITHS;
B3aMMOJICUCTBUE TEN;, pagHOBecue mMBEPObIX Mmel C 3aKPEenJiéHHOU OCbio
epawjeHus; Tiepenada JaBICHUS TBEPABIMH TEJaMH, JKUIKOCTSIMH W Ta3aMu;
aTMOC(EpHOE JIaBJICHWE, TUTABAaHUE TEJ; TMPEBpAICHUS MEXaHUICCKON
DHEPTHUM) TO OMHCAHWIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOEe SBICHUE, TOCIIC MPEABAPUTEILHOTO
00CYXJIEHUS C TIearorom;

— pAaclo3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUM B OKpYXKaroIIeM
MHUpE, B TOM 4ucie (PU3NYECKUE SIBJICHUS B MPUPOJIE: TPUMEPHI JIBHKEHHUS C
Pa3IMYHBIMA CKOPOCTSIMH B >KMBOM M HEXKHMBOM IPUPOJAE; IECHUCTBUE CHIIBI
TPEHUsI B MPUPOJIE U TEXHUKE; BIMSHUE aTMOC(EPHOro AABICHUS HA KUBOU
OpraHu3M; IUIaBaHHWE pbIO; pblYard B TEJ€ YEJIOBEKAa; IPU 3TOM IEPEBOAMTH
MpPaKTUYECKYl0  3aadyy B y4yeOHYI0,  BBIIACNIATh  CYIIECTBEHHbIC
CBOMCTBA/TIPU3HAKY (PU3UUECKUX SIBJICHHI C MOMOIIbIO NIEAArora;

— ONUCHIBaTh H3YYECHHbIE CBOWCTBA TeN M (PU3MUECKHE SIBJICHUS, HCIIONb3YS
¢usnyeckue BeIMUYMHBI (Macca, 00BbEM, IMJIOTHOCTH BEUIECTBA, BPEMsl, MYTh,
CKOpPOCTb, CPEIHAS CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUIIa
TpeHUsl, JaBlieHue (TBEPAOTrO Teja, KUIKOCTH, ra3a), BHITAJIKUBAOINIAS CUJIA,
MeXaHW4YecKkas padoTa, MOUTHOCTh, IJIEY0 CHUIIBI, MOMEHT CHJIBI, KOO(PQPHUIUECHT
MOJIE3HOTO JCHCTBUSI MEXaHU3MOB, KHHETHUECKAsi U MOTCHIMATIbHAS YHEPTHsI)
C Omopol Ha cXeMy; IpU ONHCAHUM PACKPHIBATH (PU3UYECKHN CMBICIT
WCTIOJIb3YEMBIX BEJIMUWH, X 0003HAYEHUS M €IUHUIBI (PU3NYECKUX BEITUYHH,
HAxXo0umov Gopmyivl, C8A3bI8aAOWUE OAHHYIO DUBUYECKVIO BETUYUHY C OPYeUMU
BeIUUUHAMY, CMPOUMb 2PAQUKU  UZVUEHHBIX 3a8UCUMOCel  (DUULECKUX
geuYUH C OTIOPOM Ha MUIAKTUIECKUI MaTepHualt;

— XapaKTepu30BaTh CBOWCTBA TeJ, (pU3WUYECKUE SBICHUS U MPOIECCHI, UCTIOIb3YSI
MpaBUia CIOKEHUs CUJl (BJIOJIb OJHOU MpsMoi), 3axon I'yka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno pasrosecus pviuaea (6J10Ka), «3010moe NPasuion
MexaHuKy, 3aKOH COXPAHCHHS MEXaHWYECKOW JHEPTuu; IMPU OTOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA H 3ANUCHIBAMb €20 MAMmeMamuyecKoe
8bIpadiceHue No0 PYKOBOOCMBOM nedazoza ¢ 00CyicoeHuem niana pabomol,



— OOBSCHATH (PU3NYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallUH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPHU MOMOIIU
Nearora BHISBISATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3
1—2 noruyeckux IM1aroB ¢ omopoi Ha 1—2 M3yueHHBIX CBOMCTBA (HU3HUECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

— pemath TUIOBBIC pacUETHBIC 3a/Jaud B 1JCWCTBHE C OMOpPOM Ha alrOpPUTM,
MIPEABAPUTEILHO PA300PaHHBI COBMECTHO C IEaroroM, UCIOJIb3Ys 3aKOHBI U
dbopMyIIBI, CBSI3bIBAOMNE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJlayyl 3alHUChIBATh KPATKOE YCIOBUE, TOJICTABIATh (PU3NUYECKUE BEIIMUHUHBI B
bopMyIBI W TPOBOAWTH PACUEThI, HAXOAWTH CIPABOYHBIC JIAHHBIC,
HEOOXOMMBIC JIJISl PEIICHHS 3a/1ad, OICHUBATh PEaTUCTHYHOCTh MOTYyYEeHHOMN
(bU3nYECKON BEJIMYUHBIL;

— pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOKHO PELIUTH MPHU MOMOIIU (HU3HUYECKUX
METOJ/IOB IOCJE MPEABAPUTENBHOIO OOCYKJEHUS C MEJAroroM; Mpu MOMOIIU
nejarora B ONMCaHUM UCCIEA0BAHMS BBIICIATH IPOBEPSIEMOE TIPEANIOTI0KEHNE
(rumoTe3y), € ONOPOM Ha JUJAKTHYECKUH Marepuan pa3iudarb U
MHTEPHPETUPOBATh MOJYYCHHBIA PE3yNbTaT, HAXOAUTh MOCIE OOCYXIEHUS C
NeJaroroM OMIMOKHU B XOJI€ OIbITA, JI€JIaTh BEIBOABI IO €r0 pe3yJbTaTaM;

— yMETh HAXOJWUTh C HCIIOJIb30BAaHMEM LHM(PPOBBIX 00pPa30BATEIIbHBIX PECYpPCOB
OTBITHI 110 HAOMIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3NUECKUX CBOWCTB TEIl:
(bopMyIMpoOBaTh NPOBEpPAEMbIE  IPEANOIOKEHUsA, COOUpaTh  YCTAHOBKY
U3 MPEeIJIOKEHHOr0 OO0OpYAOBaHHUS C OMOPOM Ha CXEMy, 3aIlMChIBATh XOJ
OMbITa U (OPMYITUPOBATH BHIBOJBI MO PYKOBOACTBOM ME1arora;

— BBINOJIHATH NpPSIMbIE U3MEPEHUs PAcCTOSHUS, BPEMEHHU, Macchl Tejia, 00bEMa,
CHJIbI U TEMIIEPATYPBI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX TPUOOPOB
C ONOpPOM Ha aJrOpPHUTM; 3alUCHIBATh MOKAa3aHUs TPUOOPOB € YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— IPOBOJUTH COBMECTHO C II€aroroM HCCIEAOBAHUE 3aBUCUMOCTH OJHOU
(buU3MYECKO BEIMYUHBI OT JAPYrod C HMCIOJIb30BAHUEM IMPSMBIX H3MEPEHUI
(3aBUCHUMOCTH TIyTH PAaBHOMEPHO ABMXKYILIETOCS Tejla OT BPEMEHU ABUKECHUS
TENA; CUTbl MPeHUsi CKOTbICEHUs Om eeca mend, Kawecmea o00pabomxu
nosepxwocmeti men U HE3ABUCUMOCMU CUTbl MPEHUs. Om NIowaou
CONPUKOCHOBEHUS mein; cuvl ynpyzocmu om VONUHEHUS.
NPYIHCUHDL; BLIMATKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU Yacmu mena u
om NAOMHOCMU JHCUOKOCMU, €€ He3a8UCUMOCIU Om NJIOMHOCMU mead, Om
2NYOUHbBL, HA KOMOPYIO NOZPYAHCEHO MENO, YCI08Ull NAABAHUS Mel, YCA06Ull
pasHogecusi pvluaza u 610K06); TOJA PYKOBOJICTBOM II€Jlarora y4acTBOBaTh B
IUTAHUPOBAHUM Y4e€OHOTO MCCIEI0BaHUs, COOMpPATh YCTAHOBKY M BBIMOJIHSATH
U3MEpEHUs], CIeAys MpPeajoKEeHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTaThl
MOJyYEHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJIE MNPEII0KEHHBIX
TaONIUI U TpaUKOB, IETaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIIEeI0BAHUS;



COOTHOCUTh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIUYMH (IJIOTHOCTb
BEILIECTBA KUIKOCTU M TBEPJOTO TENA; CHUJIA TPEHUS CKOJIbKEHUS; TABJICHUE
BO3/lyXa; BBITAJIKMBAIOLIAsl CUJA, JEHCTBYIOIIAs HA MOTPYKEHHOE B KUIAKOCTh
Ten0; KO3(h(UIMEHT MOJE3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYs
NPEJIOKEHHOW ~ MHCTPYKLUMHW; TOPH  BBIIOJIHEHUM  HM3MEPEHUH  1O0J
PYKOBOJCTBOM TM€Jarora coOuparb 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYMCIISITh 3HAYEHUE NCKOMOU BEJIMYNHBI;

coOI0/IaTh MpaBUja TEXHUKU O€30MacHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;

COIOCTAaBIISATh TPUHIUIBI JACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIAIOLIUECS COCY/bI, OapOMETp, pblyar,
MOJIBIDKHBIA W HEMOABWXHBIA OJIOK, HAKJIOHHAsl IJIOCKOCTh C OMOpPOM Ha
TUAAKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCIIE MPEIBAPUTEIHLHOTO OOCYKICHUS C IeIaroroM ¢ OMOpoN Ha
uX onucaHus (B TOM 4YHCIIC: TOMAIIMITHUKYA, YCTPONCTBO BOJIOIPOBOJA,
TUJPABIMYECKUI  MpPEecC, MaHOMETpP, BBICOTOMEpP, IIOPIIHEBOM  HAacoc,
apeoMeTp), HCIIONb3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX SBJICHUU U
HEe0OX0IuMbIe (PU3NUYECKUEe 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOIUTH MPUMEPHI / HAXOAWTh MH(DOPMAIMIO O MPHMEpax MPaKTHIECKOTO
UCTIONB30BaHUSl  (DM3MUYSCKUX 3HAHUH B TOBCEAHCBHOW KU3HU  JJIA
obecrieueHns 6€30MacHOCTU TP OOpaIeHuH ¢ TpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIFOJICHUS HOPM 3KOJOTHICCKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBJISITH C MOMOUIBIO TIeJjarora 0TOOp UCTOYHUKOB MH(OpPMAIIUU B CETH
NHTEpHET B COOTBETCTBHMU C 3aJlaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHUW U MYTEM CPABHECHUS PA3JIMYHBIX HUCTOYHUKOB BBIJICJISATH
uHpopManuio, KoTopas SBJISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBINOJHEHWM YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOrO COJEp)KaHUs, CIPaBOYHBIE MaTepuaibl, PECypChl
ceru  HMHrepHer; BnageTrs  npuéMaMu  KOHCIEKTHMPOBAHUS  TEKCTa,
npeobpa3oBaHus HHGOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTh IMOJI PYKOBOJCTBOM IieAarora ¢ OOCYXJACHHEM IIaHa padOThI
KpaTKHe TUChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHUKOB
uHopmaruu (HU3NIECKOTO COACpPIKAHUS, B TOM YHCIE IMyOJUYHO JeNaTh
KpaTKHe COOOIIEHHSI O PE3yJIbTaTax MPOCKTOB WM YYCOHBIX HCCIICIOBAHUM;
[IPA 3TOM T'PAMOTHO HCHOJIb30BaTh M3YYEHHBIM MOHATHUMHBIMA amnmapar Kypca
(bU3HUKH, COMPOBOXKIaTh BBHICTYIVICHUE MPE3CHTAIINECH;

ITPHU BBIITOJHCHUHN y‘le6HBIX ITPOCKTOB U I/ICCJ'IGJIOBaHI/II\/'I noa pykKoBOACTBOM
neaarora pacnupcacisiTb 00S3aHHOCTH B rpyom€ B COOTBCTCTBHU C



MOCTaBJICHHBIMHM 3a/lauaMU, CJIEIUTh 3a BBINOJHEHHEM IUIaHa JEWCTBUH,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQJ B JICSITCIBHOCTh TPYIIIIHI;
BBICTpAaMBaTh KOMMYHUKATUBHOE  B3aUMOJICHCTBUE, YUYUTHIBasE MHEHUE
OKpPYXKaIOIIHUX.

8 KJIACC
[IpeameTHble  pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI  OTPaKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— OPUEHTUPOBATHCS B MOHATHUIX U ONEPUPOBATH MU Ha 0a30BOM ypOBHE: Macca
U pasMepbl MOJIEKYJI, TEIUIOBOE IBWKCHHE aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHMS BEIIECTBA, KPUCTAIUIMUECKHE U aMOp(HbIE Teja, HACHIILEHHBIH 1
HEHACBILEHHBIN 11ap, BIAaXXHOCTb BO3AYyXa; TEMIIEpaTypa, BHYTPEHHsISA SHEPI U,
TEIUIOBOM JIBUTaTEllb; 3JIEMEHTAPHBIM JJICKTPUUYECKUHN 3apsll, DIEKTPUYECKOE
[I0JIE, NPOBOJHHUKM W JHUDJIEKTPUKH, IIOCTOSHHBIM JJIEKTPUYECKUN TOK,
MarHuTHOE I10JI€;

— pa3nuuaTth SBJICHUS IIOCNIE TPEABAPUTEIBLHOTO OOCYXKICHHS C IeJarorom
(TemyioBoe pacHIMpeHHe/CcKaThe, TeIUlonepenaya, TeIJIOBOE pPaBHOBECHE,
CMayMBaHWe, KaWUIAPHBIC SBJICHUS, UCTIApEHHUE, KOHJICHCAIUs, IJIaBJICHUE,
KpUCTAIA3AIUS (oTBepaeBaHue), KUTICHHE, TerJionepeaaya
(TeTIONpPOBOTHOCTh, ~ KOHBEKIUS,  W3IIYYCHHE),  DJIGKTpHU3alusi  Tell,
B3aMMOJICUCTBHE 3apsJiOB, JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICUCTBUE MArHUTOB, JEHCTBUE MATrHUTHOTO  TOJS
Ha TPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAs WHAYKIMS) 1O OINHUCAHUIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX JIaHHOE
busnuecKoe SIBICHUE;

— pacIio3HaBaTh C TIOMOIIBIO TIeJarora MPOSIBJICHUE H3YYEHHBIX (HU3UYECKUX
SBJICHUM B OKPY’KaIOIIEeM MHUPE, B TOM uncie (GU3NIECKUe SIBJICHUS B IPUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE U KAMWIISIPHBIC SIBJICHUS B MPUPOJIC, KPUCTAILIIBI B
npupozae, wusnydenue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra; »JJCKTPUUYECKUE SIBIICHUS B
aTMocdepe, DIICKTPUYECTBO JKUBBIX OPTraHU3MOB; MArHUTHOE IOJIE€ 3eMJH,
npeiid MOI0COoB, POJIb MArHUTHOTO TIOJS IS JKM3HU Ha 3emJie, MOJSpHOE
CUSTHUE; TIPY 3TOM TEPEBOJANTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BHIICIATH
CYIIIECTBEHHBIEC CBONCTBA/IPU3HAKN (DU3UUECKUX SIBIICHHI;

— OIKUCHIBaTh IMOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXXIEHUEM IIIaHa paldoThl
W3YYCHHBIC CBOMCTBA TEN M (PU3MUYCCKHE SBJICHUS, WCIONB3YS (U3HYCCKUE
BETMYMHBI (TEeMIeparypa, BHYTPEHHSS OHEPTUs, KOJUYECTBO TEILIOTHI,
yJeNbHasl TEMJIOEMKOCTh BEIIECTBA, yAeJbHAs TEIUIOTa TUIABJICHUS, yaelbHas
TEIIoTa TapooOpa3oBaHMs, yjAElbHAas  TEIJIOTa CropaHusl  TOIUIMBA,
KO3 GUIMEHT II0JC3HOr0 JACHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTEIIbHAS
BJIQXHOCTh BO3/yXa, OJJICKTPUUECKUH 3apsi, Cujila TOKa, DJIEKTPUUYECKOE
HampsDKEHUE, COMPOTUBJICHUE TPOBOJHUKA, VYACIBHOE CONMPOTHUBIICHUE



BEIIECTBA, pPabOTa W MOIIHOCTh JJICKTPHUYSCKOTO TOKA); IMPH ONMHCAHHUU
MPaBWIBHO TPAKTOBaTh C IOMOINBIO Tefarora (U3WYCCKUH  CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, 0003HAYCHHS W CIUHUILI (DU3HUCCKUX BEIIMUMH,
HaXOAUTh (OPMYJIbI, CBS3BIBAIONINC JAHHYIO (HU3UYECKYI0 BCIMYUHY C
APYTHMH  BEJIMYUHAMH, CTPOUTh TpadUKH HW3YYCHHBIX 3aBUCHMOCTEH
(U3UYEeCKUX BEIIMYHH,;

— OMNpPEAEIATH MOCIIE IPEABAPUTEIBHOIO 00CYKIEHUS € IIEAaroroM CBOMCTBa Tedl,
dusznyeckue SABIEHUS U TPOIECCHI, HCHOJIb3Ys] OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPHUH  CTPOEHHUS  BEUIECTBA, MPUHLUI
CYIIEPIO3HLHHU IT0JIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs 3apsija,
3akoH OMa Juid ydacTka Lenu, 3akon [[icoyna—/lenya, 3aKOH COXpaHEHHUS
SHEPruu; MNPU 3TOM HAXOAUTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAXKEHHE C ONOpPOd Ha LHU(PPOBBIE 00pa30BaTENIbHBIE
peCypehl;

— COOTHOCHTH I10J1 KOHTPOJIEM MeAarora (pu3nyecKue MpoLecchl U CBOMCTBA Tell,
B TOM 4YHCI€ W B KOHTEKCT€ CHUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, NpHU NOMOIIM Me1arora BeISIBISATh IPUIMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSACHEHHE U3 |—2 JIOrMYECKHUX IIaroB ¢ ONopoi Ha 1—2 M3ydeHHBIX
CBOMCTBa (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

— pemarb TUIOBBIE pacuETHBIE 3aa4u B |—2 NEHCTBHS C ONOPOM Ha aIrOpuUTM,
IpEeIBApUTEIILHO PAa300paHHBI COBMECTHO C NEAArOroM, UCIOJb3Ys 3aKOHbBI U
(dbopmyIibl, CBsI3bIBaIONME (PU3NUECKUE BEJIMUUHBI: HA OCHOBE aHAIU3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK AAHHBIX [IJIS
pelIeHus] 3a/ayd, BbIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl €€
pEeLIeH ], MPOBOAUTH PACUETHI U CPABHUBATH MOTYYEHHOE 3HAUCHHE
(bU3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

— HMCTb IPCACTABJIICHUC O npo6neMax, KOTOPBLIC MOXHO PCIIUTL IIPpU ITOMOIIHU
(1)I/IBI/III€CKI/IX MCTOJO0B IIOCJIC IPCABAPUTCIBHOTO O6CY)K)ICHI/IH C II€aarorom,
HCIIOJIb3Ys OITMCaHHueC HCCICOAOBAaHUA, BBIACIIATH IMPOBEPACMOC
MMPCAITOJIOKCHHAC, OLICHUBATh IMpaBUJIIBHOCTD InopsaKa IMPOBCACHUS
HCCICOAOBaHUA, 1CJIaTh BBIBOIBI,

— YMETh HaxoOJHWTh C HMCIOJIb30BaHHEM HHU(PPOBBIX 00pa30BaATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEI
(KanmuJUTSIpHBIE SIBJICHUS, 3aBHCHMOCTH JaBJICHUS BO3JyXa OT €ro o0bEMma,
TEMIIepaTyphl; CKOPOCTH TPOIIECCa OCTHIBAHMSI/HATPEBAHUSI TIPU U3ITYYCHUHU OT
[[BETA U3JTYYarOIeH/OTIONIAOIICH MTOBEPXHOCTH; CKOPOCTh UCTIAPECHHS BOJIbI
OT TEMIIEPATYPHI KUJIKOCTH U TUIOMIAANA €€ MOBEPXHOCTH; DICKTPHU3AIUS TN U
B3aMMOJICUCTBHE JJICKTPUYECKUX 3apsAJIOB; B3aMMOJICHCTBHE TOCTOSHHBIX
MarHuTOB, BU3YAIH3aIlMs MATHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB; ACHCTBUS
MarHuTHOTO TIOJii Ha TPOBOAHUK C TOKOM, CBOWCTBAa JJIEKTPOMArHWTA,
CBOWCTBAa  DJJIEKTPOABUTATEN  TOCTOSHHOTO  TOKa):  (hOpPMYIUpOBAThH
MIPOBEPSIEMbIC TIPEONIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIIOKEHHOTO



00OpyIOBaHuUs C OMOPOW Ha CXEMY; OMUCHIBATh XOJI OMbITa U (POPMYIUPOBAThH
BBIBOJIBI 1TOJ] PYKOBOJICTBOM I1€1arora;

— HMMETb MPEJCTABICHUS O U3MEPEHUN TEMIEPATYPbl, OTHOCUTEIHLHOMN BIAKHOCTU
BO3/yXa, CUJIbI TOKA, HAPSKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX MPHUOOPOB
U JIaTYUKOB (U3MYECKUX BEIMYMH, TPH TOMOINM Teaarora CpaBHUBATH
PE3yNbTAThl U3MEPEHUM C YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;

— TMPOBOAUTH COBMECTHO C TNEAAroroM HCCIEIOBAHUE 3aBUCHUMOCTH OJHOU
(bu3nuecKoil BEIMYUHBI OT JIPYrodl C HCIOJIb30BAHUEM IMPSMBIX HU3MEPEHHI
(3aBHCHUMOCTb CONIPOTHBIIEHHUS TMPOBOJHHMKA OT €ro JUIMHBI, IUJIOLIAIU
MONEPEYHOT0 CEYEHUSI U YJIEIBHOTO COMPOTUBIIEHUS BELIECTBA MPOBOJHHKA;
CWJIBl TOKA, WAYLIErO 4Yepe3 MNPOBOAHHUK, OT HAIPSDHKEHUS Ha MPOBOJHUKE;
UCCJIEIOBAHUE  TOCIIEOBAaTEIbHOTO W MApPAJUIEIBbHOTO  COEAUHEHUN
MIPOBOJIHUKOB):  IJITAHUPOBAaTh HCCIIEJOBAaHUE, COOUMpaTh YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHHUA 10T PyKOBOACTBOM IEAarora, cienys npeaiokKeHHOMY
1aHy, (PMKCUPOBATH PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIULl U
rpauKoB, Ae1aTh BBIBOJBI 10 PE3YJIbTATAM MCCIEIOBAHUA MOCIE 00CYXKIACHUS
C IIE1aroroM;

— COOTHOCUTH KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BeIUYUH (yAelbHas
TEIJIOEMKOCTh BEILECTBA, COMPOTUBJICHUE MPOBOJHUKA, paboTa U MOIIHOCTh
AJEKTPUUYECKOTO TOKA): C IMOMOINIBI0 Tearora IJIaHUPOBAaTh HU3MEPEHUS,
coOHpaTh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYS MPEIIOAKEHHOM
WHCTPYKIIMH, U BEIYUCIISITH 3HAUCHUE BEJTUUUHBI;

— coOmo/1aTh MpaBUiia TEXHUKU O€30MaCHOCTU MpH paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;

— CONOCTABJISITH C TIOMOINBIO Tefarora MPUHIUIBI JACHUCTBUS H3yYEHHBIX
pruOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HA UX OMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUJICHUS JOMOB, THUTPOMETp, TMapoBasi TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETUYMK DJIEKTPUUYECKOM DHEPTUU, DIEKTPOOCBETUTEIIHHBIC
npuOOphl, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUIECCKUE
MIPEIOXPAHUTEIN; DJICKTPOMATHUT, JJICKTPOJBHUTATENh TOCTOSHHOTO TOKA),
HCITONTB3Ysl METOAMYECKUE MaTepuaibl O CBOWCTBaX (PU3MUYECKHUX SIBJICHUN U
HE0OX0ouMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MOCJE MPEABAPUTEIBLHOIO OOCYXACHUS C MENaroroM MpOCThIE
TEXHUUYECKHE YCTPOICTBA M U3MEPHUTENbHbIE MNPUOOPHI IO CXeMaM H
CXEMaTHUYHbIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICHUXPOMETP,
TUTPOMETp, JABUTATEllb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, PEeocTar);
COCTaBJISITb  CXEMBI DJJICKTPUUECKUX LENEe € IOCIEAOBATEIbHBIM U
NapajuleIbHbIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAYEHUs
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

— TPUBOJUTH TPHUMEPHI/HAXOIUTh WHOOPMAIIUIO O MpUMEpax MPaKTUYECKOTO
WCIIONIh30BaHUs (DU3MYECKUX 3HAHUN B TOBCETHEBHOW KW3HH JJISI OOECIeUeHUS



0e30macHOCTH Mpu OOpalleHud ¢ MPUOOpPaMH M TEXHUYECKHUMH YCTPOWCTBaMH,

COXpaHEHHS 3JI0POBbSI M COOJIOJCHUS HOPM DSKOJOTUYECKOTO TIOBEICHUS B

OKPY’KAIOIIEH Cpene;

— OCYILIECTBISITH C IOMOUIbIO IeJarora MOWUCK HHQPOpManuu (U3NIECKOTO
colepkaHus B ceTH VIHTEpHET, HA OCHOBE HUMEIOMIMXCS 3HAHWHA W IYTEM
CpaBHEHWUSI TOTIOJIHUTEILHBIX HCTOYHUKOB BBIICIISTh HHPOPMAIIHIO, KOTOPAS
SIBIISICTCS IPOTHBOPEYMBON WIIM MOXKET OBITh HEJIOCTOBEPHOU;

— HCHOJIb30BaTh INPHU BBINOJHEHUM YYEOHBIX 3aJaHU OTOOpPaHHYIO MEIarorom
HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY (PU3MUECKOrO COJEp)KAaHUS, CIpPaBOYHBIC
MaTepHaJIbl, pecypchl ceTu MHTepHeT; Bi1ageTh npuéMamMu KOHCIIEKTUPOBAHMS
TeKcTa, mpeodpazoBanus HHGOPMAIIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO
C OIOPOM Ha aJNrOpUTM U YTOUHSIOIIKME BOIPOCHI IIEAArora;

— co3/laBaTh IIOJI PYKOBOJCTBOM TMeaarora C OOCYXJSHHEM IUIaHa pPaOOThI
IIMCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEeHHs, 0000mas uHpoOpMaIuo U3
HECKOJIbKUX HCTOYHHMKOB (DU3UYECKOTO COJEp)KaHHUs, B TOM UYHCIIC MyOJIUYHO
MIPEACTABIISTH PE3yJIbTAaThl TPOCKTHOW WIIM UCCIIEA0BATCIIBCKON IESITCIIBHOCTH;
IIPX 3TOM TI'PAMOTHO MCHOJIB30BAaTh M3YYEHHBIM NOHATUWHBIA anmapar Kypca
(U3HUKH, COMMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINCH;

— IPU BBITIOJIHEHUHU YICOHBIX MPOSKTOB U MCCICAOBAHUN (PU3UUECKUX ITPOILIECCOB
Ol PYKOBOJCTBOM IIeJlarora pacrpeieisaTh OOsI3aHHOCTH B TpYIIe B
COOTBETCTBHM C ITOCTABJIICHHBIMU 3aJla4aMH, CJICAUTH 32 BBINIOJIHCHUEM ILIAHA
NeWCTBUIN U KOPPEKTUPOBATH €ro, aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKIa/ B
JNEATEIbHOCTh TPYIMbI; BBICTPAMBATH KOMMYHUKATUBHOE B3aMMOJCHCTBUE,
MPOSIBIISASI TOTOBHOCTH pa3peiiath KOH(IUKTHI.

9 KJIACC
[IpeameTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJDKHBI — OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OpHUEHTHPOBAThCS B TOHATUSAX M ONEPUPOBaThH MMM Ha 0a30BOM YpPOBHE:
cucTteMa OTcu€ra, MarepuajgbHas TOYKAa, TPAEKTOPHUSA, OTHOCHTEIbHOCTh
MEXaHUYECKOTO NBWXKEHUS, nedopmanus (ymnpyras, IacTUdeckasi), TPEHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TMEperpy3ku; LEHTP
TSKECTU; a0CONIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPAOIO Tena,
paBHOBECHE; MEXaHUYECKUE KoJieOaHUs U BOJIHBI, 3BYK, HWH(Pa3BYK U
yIBTPA3BYK; 3JEKTPOMArHUTHBIE BOJHBI, ILIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U TaTbHO30PKOCTh, CHEKMPbl UCNYCKAHUSL U NO2TIOUeHUST,
anb(a-, 6eTa- u raMMa-u3TydeHUsI, U30TOTIbI, SJI€pHAsI DHEPTEeTHUKA;

— COOTHOCHUTH SIBJICHHUSI TIOCJI€ MPEIBAPUTEIIBHOTO OOCYXKIEHUS C IeIarorom
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSMOJIMHENHOE IBH)KECHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBIKEHHUE, CBOOOJHOE TaJeHUEe Tel,
PAaBHOMEPHOE JIBU)KEHUE IO OKPYKHOCTH, B3aMMOJICHCTBUE TeJl, PEAKTHUBHOE



IBWKEHHE, KoJjeOaTelabHOe [BUIKEHHE (3aTyXarollMe ¢ BBIHY)KICHHBIC
KoJeOaHus), PE30HAHC, BOJIHOBOE  JIBIDKECHHE, OTPAKEHHE  3BYKa,
NpSMOJIMHEIHOE pacpoCTpaHeHue, OTPaKEHNE U IIPEIOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTpPaXCHUE CBETa, pasJioKeHHe OeJoro cBera B CIEKTp U
CIIO)KEHHE  CIEKTPAIbHBIX IIBETOB, JHUCIEPCUS CBETa, €CTECTBEHHAs
pPaZMOaKTUBHOCTb, BO3HMKHOBEHHME JMHEHYATOr0 CIEKTpa HW3IyYeHHUs) IO
OMHUCAaHUI0O HUX  XapaKTEepPHBIX CBOMCTB W HA  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh C IMOMOLIBIO I€Jarora MpPOSIBIEHUE H3YYEHHBIX (PU3NYECKUX
SBJICHUH B OKpY’KarolieM Mupe (B TOM yuciie (GU3NuecKue SBICHUS B IPUPOJC:
NPWINBBL U OTJUBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE
JNBW)KCHUE  JKMBBIX  OPTraHU3MOB, BOCIPHUSATHE  3BYKOB  >KMBOTHBIMHU,
3eMJIETPSICEHUE, CEMCMUYECKUE BOJIHBI, IIyYHAMH, 3XO0, IBETA TEJI, ONTUYECKUE
SBJICHUS B IPUPOJI€, OMOJIOTUYECKOE ACHCTBUE BUAUMOTO, YIABTPa(pUOIETOBOTO
U PEHTTEHOBCKOI'O W3JIyYCHHH; €CTECTBEHHBIA pPaJMOAaKTHUBHBIA  (DOH,
KOCMUYECKHAE JIy4H, PAJUOAKTHUBHOE W3JIyYCHUE NPUPOAHBIX MHHEPAIIOB;
NeICTBUE PaiMOaKTUBHBIX M3IYyYEHHM Ha OPraHu3M YEJIOBEKa), IPU 3TOM I0]
PYKOBOJCTBOM II€Aarora MEpPEeBOAUTh NPAKTHUECKYIO 3a7adyy B Yy4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3HUECKUX SIBJICHU;

OMKCHIBATH MOJ PYKOBOJCTBOM I€arora ¢ OOCYXJIEHHEM IUIaHa padOThI
U3yYCHHBIE CBOWCTBA Tel M (PU3UYECKUE SBJICHMS, WCIONB3Yys (pu3mdeckue
BEJIMYMHBI (CpeHssi W MTHOBEHHAas CKOPOCTh Tella MPH HEpPaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, TIepeMEeIeHHe, MyTh, YIJI0Basi CKOPOCThb, CUJIa TPEHHUS,
CHJIa YIPYrocTH, CUJa TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJieHus, Bec Telna,
UMIYJIbC Tela, WMILYJIbC CHJIBI, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTEHUHUANbHASI DJHEPIrUs Teja, MOJHATOrO0 HaJ IMOBEPXHOCTBIO 3EMIIH,
NOTEHUUAIbHASI HEPTUs CXKATOW MPYXKUHBI, KUHETUYECKasi SHEPIusi, MoJHas
MEXaHWYeCKass HHEeprusi, MepuoJ M 4YacToTa KoyieOaHWM, JUIMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
Cpelbl); MpU ONUCAHUU C TIOMOIIbIO YYMTENS MPABUIBHO TPAaKTOBATh
(Gu3NYECKU CMBICT HCHOJb3YEMbIX BEJIUYMH, OOO3HAUYECHHS U EIUHUIIbI
¢u3nyeCKuX BEIUYMH, C OMNOpPOM HAa METOAMYECKHUX MaTepHal HaXOAWUTh
dbopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (PHU3NUECKUX
BEJIMYMH;

XapaKTEepU30BaTh IMOCJIE TMPEIBAPUTEIBLHOTO OOCYXKACHHUS C MEJarorom
CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS M MPOLECCHl, HCIONb3ySd 3aKOH
COXpaHEHUs SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHHMSI, TPUHIUI CYNEPHIO3ULIUN
CWJI, MNPHUHLMII OTHOCUTENbHOCTH ['amunesi, 3akoHsl HblOTOHA, 3aKoH
COXpaHEHHUsI MMITYJIbCa, 3aKOHBl OTPAXXECHHSI M IPEJIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHHUs 3apsAJ0BOTO M MAacCOBOIO 4YHCENI IPH SIEPHBIX PEAKUUAX; IPH



TOM HaXOAWUTH CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe
BBIp@XEHHE C OTIOPOH Ha U(PPOBBIE 00pa30BaTEIbHbBIE PECYPCHI;

— COOTHOCHTB I10J] KOHTPOJIEM Iefarora Gu3nYecKue MpoIecchl U CBOMCTBA TET,
B TOM 4YHCJIE W B KOHTEKCTE CHTyallUd NPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH IPHU NOMOILM [1€1arora NpUYMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSCHEHHWE U3 2—3 JIOTMYECKUX IIaroB ¢ omopo Ha 2—3
M3YYCHHBIX CBOMCTBAa (U3MYECKUX SBJICHUH, (U3HUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE PAcUETHBIE 3aaul B 1—2 NEMCTBUS C ONMOPON Ha alIrOpUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, UCHIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBatoIMe (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHAlIM3a YCIOBHS 3a/1a4M
3aMKUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTAIOIIME WM HU30BITOUYHBIE
JaHHBbIE, BBHIOMPATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBIE ISl PELICHUS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh C IIOMOIIBIO YUUTENS PEATUCTUYHOCTD
MOJIy4YEHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

— HUMETh MpEeACTaBIeHUE O MpoljaeMax, KOTOPbIE MOXHO PELIUTh MpPU MOMOIIU
(U3MYECKUX  METOJIOB; HCHOJb3ys OINWCAHWE KCCIECIOBAaHUA, IOCHE
NPEABAPUTEILHOTO OOCYXAEHUS C TEAaroroM BBIACIATh MPOBEPSEMOE
MPEANOJIOKEHNE,  OLICHMBATH  IPABWIBHOCTh  IOpSAJAKA  MPOBEICHUS
UCCJIEIOBAHMUS, JI€JaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUI
Y ONIBITOB;

— yMEeTh HAaXOJUTh C HCIIOJIb30BAHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI 1O HAOMIOACHUIO (PU3UUECKUX SIBJCHUN WM (PU3NYECKUX CBOMCTB TeI
(u3ydyeHne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs SHEPIuu;
3aBUCUMOCTh IMEpHOJIa KOJIEOAaHUN MPY>KMHHOTO MAasTHHKA OT MAacChl Ipy3a U
MKECTKOCTU TPYKUHBI U HE3aBUCHUMOCTh OT aMIUIUTYAbl MaJbIX KOJEOaHUMU;
NPSIMOJIMHEMHOE PacpOCTPaHEHUE CBETA, PAa3JIOKEHUE OEJIOro CBETA B CIEKTD;
U3Y4YeHUE CBOWMCTB M300paKEHMSI B MJIOCKOM 3€pKalieé U CBOMCTB M300paKEeHHUSI
npeaMera B coOuparonield JuH3e; HaOJtoJeHUE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB M3JIyYEHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpYyJIOBaHMS C OMOPOM Ha CXEMY; OINMCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIbI O] PYKOBOJCTBOM MEAArora;

— TPOBOAUTH MPU HEOOXOAUMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OIMpeaesss
cpeaHee 3HAUYCHUE U3MEPSEMOM  BEJIMYMHBI  ((pOKYCHOe  paccmosuue
cobuparouyeti JIUH3BL); 000CHOBBIBaTh BBIOOD criocoba
MU3MEPCHUS/M3MEPUTEIBHOTO MPUO0Pa;

— MPOBOJUTH COBMECTHO C MEIaroroM MCCIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKHUX
BEJIMYMH C HCMOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTh MYTH OT
BPEMEHHM TIpU PABHOYCKOPEHHOM JBIKCHHH 0€3 HadaJlbHOM CKOPOCTH;
nepuoaa KoyiecOaHMM MaTEeMaTHUYeCKOTO MasTHUKA OT JUIMHBI HUTH;
3aBHCUMOCTH yTIJIa OTPAXKEHUSI CBETA OT yIVia MaJeHUs U yIJIa IPEJIOMIICHUS OT
yria najieHusi): mociie 00Cy X AeHus Mo/l pyKOBOACTBOM Me1arora rjiaHupoBaTh



UCCIIeIOBaHNe, cCOOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJabTaThl MOTyYEHHOU
3aBHCHUMOCTH (U3WYECKUX BEIMYMH B BHUAE TaOmuil W TpaduKOB, JeIaTh
BBIBO/JIBI 10 PE3YyJIbTATAM UCCIIEIOBAHNS,

— COOTHOCUTBH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JABM)XCHHUU, YCKOPEHHE CBOOOTHOTO
nafeHus, KECTKOCTh MPYKUHBI, KOIPOUIMEHT TPEHUS CKOJIBKECHHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTh, YacTOTa W TeEpHoj KoJeOaHui
MaTEMaTHYECKOT0 U MPYXUHHOTO MasTHUKOB, ONTHYECKAs CUJIa coOMparomien
JUH3bI, PAJAMOAKTUBHBIM (OH): C TOMOIIBIO TeAarora IUTAHUPOBATH
U3MEpPEHHs; COOMpaTh OJKCIEPUMEHTAJIbHYI0 YCTAaHOBKY H  BBIMIOJIHATH
U3MEpPEHUs, CIeAys MPeIJOKEHHOW WHCTPYKIMHU; BBIUKCISATh 3HAUYCHUE
BEJIMYMHBI M aHAJIN3UPOBATh TMOJTYyYEHHBIC PE3yNbTaThl C YYETOM 3aJaHHOU
IIOIPELIHOCTH H3MEPEHN;

— coOro/1aTh MpaBuUiia TEXHUKHA O€30MacHOCTH Tpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIIEHOTO O0CYKACHHUS C I1€1arorom;

— CONOCTAaBJATH C IIOMOINBID II€Jarora OCHOBHBIC IPU3HAKU HN3YYCHHBIX
(¢u3nuecKkux MojeNiel: MaTephalibHas TO4YKa, a0COJIOTHO TBEPAOE TEIO,
TOYEYHBIA UCTOYHUK CBETA, JIy4, TOHKAs JUH3a, INIAHETAPHAsI MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa ¢ OITIOPOY HA METOIMYECKHE MATEPUAIIBI;

—  XapakTepu30BaTh IOCJIE TMPEBAPUTEIBLHOTO OOCYXKACHHUS C IEJarorom
OPUHIUIBL JIEUCTBUSI M3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OTIOPO Ha WX OMUCaHWsA (B TOM YHUCJE: CHOUAOMETD, MAaTYUKH ITOJIOKCHUS,
pPacCTOSIHUSI M YCKOPEHHWs, pakeTa, dXOJOT, OYKH, Mepuckor, (oroammapar,
ONITHYECKHE CBETOBOIBI, CTIEKTPOCKOII, JO3UMETP, Kamepa Bunbcona),
UCIIOJIB3YA IUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

— HCMOJB30BaTh MO/ PYKOBOJICTBOM TEAAarora CXeMbl U CXEMaTHYHBIC PUCYHKH
U3YYCHHBIX TEXHUYECKHUX YCTPOWCTB, W3MEPUTEIbHBIX TPUOOPOB W
TEXHOJIOTUYECKUX TMPOIECCOB NPHU PEUICHUU Y4YeOHO-TIPAKTUUYECKUX 3aj1ad;
ONTUYECKHE CXEMBI JJII TOCTPOEHUS H300paKeHUN B TIJIOCKOM 3€pKalie |
cobuparoniei JIMH3e;

— TMPUBOJWUTH TPHUMEPBI/HAXOIUTh HH(POPMAIIMIO O TpPUMEpax MPaKTHIECKOTO
UCIIONIb30BaHUsl  (DM3WUECKUX 3HAHWW B  IOBCEAHCBHOW KU3HU  JUIA
obecrieueHusi 6€30MacHOCTA TIpU OOpaIieHuH ¢ TPUOOpPaMu U TEXHUUYECKHUMHU
YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOJIFOJICHUS HOPM 3KOJOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

— OCYUIECTBJIATH O]l PYKOBOJICTBOM Ii€/Iarora rnmouck uHpopmaiuu Gpu3n4ecKkoro
colepkanusi B cetu VHTEpHET, CaMOCTOSITENIbHO (OPMYIHPYST TOUCKOBBIM
3ampoC, HAXOAWUTh IIYTH OIPEHCICHHS JIOCTOBEPHOCTH  IOJYYECHHOU
nHpoOpMaMu HAa OCHOBE HMCIOIIMXCSA 3HAHUW ©  JOMOJHUTEIBHBIX
HCTOYHHMKOB;



— HCIOJIb30BaTh NPHU BBINOJHEHUM YYEOHBIX 3aJaHMM OTOOpPaHHYIO MeNarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3UUECKOro coaep>KaHusi, CIpPaBOYHBIC
MaTepHuaibl, pecypcbl ceTu MHTepHEeT; BIaJeTh NpUEMAMH KOHCIIEKTUPOBAHUS
TeKCcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO
C ONOpOIl Ha AJTOPUTM M YTOYHSIOLIME BOIPOCHI ME1arora; co3/AaBaTh O]
PYKOBOACTBOM Tiefarora ¢ OOCyXIeHHEM IUIaHa paOoThl MHCbMEHHBIE U
YCTHBIE COOOIICHHSI HAa OCHOBE HH(OpPMAIMU U3 HECKOJBKUX HMCTOYHHUKOB
bu3NYECKOTO COAepKaHUs, MyOJIUYHO MPEICTaBIATh Pe3yabTaThl MPOEKTHOU
WIM HCCIIEJOBATENbCKON NIEATEIbHOCTH; MPU 3TOM IPaMOTHO HMCIOJIb30BaTh
W3YYEHHBIM TOHATUWHBIA anmapar HM3y4yaeMoro pasjaena (Qu3uKd |
COMPOBOXAATh BBICTYIUICHHE TMpe3eHTalueil ¢ yd4y€ToM O0coOeHHOCTel
ayJIUTOpUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMUYECTBO YACOB, OTBOJMMBIX Ha OCBOEHHE KaXKJ10M TeMbl y4eOHOro MpeaMeTa
«Duznkay AnanTUpOBaHHOW OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHusl 00yUYaroIuXCs ¢
3aJIepKKONW TICUXMYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM pasnenoM DenepanbHON paboueit
porpaMMel yueOHoro npeamera «dusmnkay o6pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO OOIIIET0 0Opa30BaHusl.

B TemaTn4ecKkoM IUIAaHUPOBAHUU MPOU3BEIECHO NIEPEPACIIPEACIIEHUE YACOB MTPU U3YUEHUH OTJIEIbHBIX TEM C LIEIBIO
COrJJaCOBaHMUS aJaNTHPOBAHHOM paboueld mporpamMmbl ¢ pabodeil mporpaMMoOil OCHOBHOTO oOIIero oOpa3oBaHHs IO
npeameTy «buosorusy B cilydae HHKJIIO3UBHOTO 00yueHus yqamuxcs ¢ 311P.

OOOCHOBAaHHOCTh J@HHBIX HM3MEHEHUU onpexaensercs BblOpaHHbBIM YMK, HHIMBUAYadbHBIMH NCUXO(DHU3NYECKUMU
0COOEHHOCTSIMU KOHKpEeTHBIX o0yyatomuxcs ¢ 3[1P, crenenbpio yCBOGHHOCTH UMHU YUYE€OHBIX TEM.

7 KJIACC
Kosnn4yectBo 4yacos
Ne HanmeHoBaHue pa3iesioB U TeM
n/n nporpaMMsl KonTposbnbie | TIpakTtnueckune

Bcero padoThI padoThI

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPYKaIOLIEro MUpa

11 ®du3nka - HayKa O PUpPoJIe 2 0 0
1.2 dusnyecKue BEITMIUHBI 2 0 0
. 2 0 1
1.3 EcTtecTBeHHOHAYYHBIN METO] TO3HAHHUS
6

Uroro no pazneny




Pasznen 2. HepBOHa‘laJILHLIe CBCICHHUSA 0 CTPOCHUM BelleCTBA

2.1 CrtpoeHue BelecTna 1
JIBMyKeHHEe 1 B3aMOJICHCTBUE YaCTHII 9
2.2 BellleCTBa
2
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA
5
Hroro no pazneny
Pa3nen 3. /IBu:xeHne M B3auMo/ielicTBUE TeJl
3
3.1 MexaHnu4ueckoe IBHKEHUE
4
3.2 WNuepuusi, Macca, IIIOTHOCTh
14
3.3 Cwta. Buns! cun
21
Hroro no pasneny
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
[aBnenue. Ilepenaya nasineHus: TBEpAbBIMU 3
4.1 TEJIaMU, )KUJIKOCTSIMH U Ta3aMH
5
4.2 JlaBIIeHME KUIKOCTH
6

4.3 AtmocdepHoe naBieHNE




JleiicTBHe )KUIKOCTH M Ta3a HA MOTPYKEHHOE B

4.4 HUX TEJIO0 ! 3
21
Uroro no pazneny
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
3 1
5.1 Pabora u mouHOCTH
5 1
5.2 [IpocThie MeXaHU3MBI
4 0
5.3 MexaHudeckasi JHeprust
Utoro no pazneny 12
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15




8 KVIACC

KoaunuecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

Ne i/
NMPpOrpaMMbl KonrtpoabHbie| [Ipakruueckue
Bcero padoThI padoThI
Paznen 1. TenioBble ABJIEHUS
1.1 CtpoeHue U CBOMCTBA BellleCTBa ! 0 0
1.2 TemoBbie IpoLIECCHI 21 1 5
28
Hroro no pasneny
Pa3nes 2. DiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA
DNeKTpUUECKUe 3aps/ibl. 3apspKeHHBIC Tella U 7 0 1
2.1 UX B3aUMOJIENCTBHE
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20 1 !
2.3 MarauTHbIC SBJICHUS 6 1 15
2.4 DNeKTPOMarHUTHAS WHIYKIIHS 4 0 0
37
Hroro no pazneny
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145




9 KJIACC

KoaunuecTBO 4acoB

HanmeHoBaHHE pa3aeiioB H TeM
Ne i/ pasi
IporpaMmMsbl KonrtpoabHbie| [Ipakruueckue
Bcero padoThI padoThI
Pa3znea 1. Mexannueckue siBJeHUS
MexaHU4eCKOe IBUKEHUE U CIIOCOOBI €ro 10 0 1
1.1 OIMCAHUS
o 20 1 3
1.2 BsaumoneiictBue Ten
10 0 3
1.3 3aKOHBI COXPaHEHUS
40
Hroro no pazneny
Pa3znea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJHEI
7 0 3
2.1 MexaHnueckue KojieOaHus
8 1 3
2.2 MexaHn4ecKkrue BOJTHBI. 3BYK
15
Hroro no pazneny
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE TOJIE U 6 0 )
3.1 AJIEKTPOMArHUTHBIE BOJTHBI
6
Hroro no pazneny




Pa3nen 4. CBeToBbI€E ABJICHUS

4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2
6 3
4.2 JIun3bl ¥ onTHYecKue TpUOOPHI
3 2
4.3 Paznosxenune 6eoro cBera B CIIEKTP
Utoro no pazneny 15
Paspnen S. KBanTOBBIC SIBJICHUSA
4 1
51 HcnyckaHue 1 TOTJIONIEHHE CBETa aTOMOM
6 1
5.2 CrtpoeHue aTOMHOTO sijipa
7 1
53 SAnepHble peakuuu
17
Hroro no pazneny
Paspnen 6. IloBTOopuTe1bHO-00001IA0LIMIT MOAY 1B
[ToBTOpenue u 0600IIEHNE CONIEPIKAHUS
9 2
6.1 Kypca ¢usuku 3a 7-9 xnacc
9
Hroro no pazneny
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O HNPOLECCA OBA3SATEJIBHBIE
YUYEBHbBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» ®usuka, 7 kinacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «M31aTenbeTBO «JK3aMeH»
» ®dusuka, 8§ kiacce/ Iepoimkun A.B., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEpHOE 00IIEeCTBO

«HBI[&TGJIBCTBO ((HpOCBCHIGHHe»

e Guzuka, 9 xnacc/ Ileppimikun A.B., TI'ytHuk E.M., OOmecTBO ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO «JIPODAY;

AxknmonepHoe obuiectBo «M3aarensctBo «lIpocBemienne»
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