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I[TOACHUTEJIBHAA 3AIINCKA

[Tpumepnas padodast mporpamMma 1mo (Hu3uKe I 00YJAOIINXCS C 3aCPIKKON
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHe ocHOBHOro 00111€r0 00pa30BaHUS
noArotoBiieHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOIO 0O0pa30BaTEILHOTO
cTaHaapTa ocHoBHOro oobuiero odpaszosanus (IIpukaz Munnpocsemnienusi Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO0), IIpumepHoit
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTENbHOW MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl OOYYAIOMIMXCS C 3aJIePKKON TMCUXUYECKOTO pa3BUTHS (0100peHHOMN
pemearneM ®YMO no o6memy o6pa3oBanuto (mpotokoit oT 18 mapra 2022 r. Ne 1/22))
(mamee — [TAOOII OOO 3I1P), [TpumepHo# paboueii mporpaMMbl OCHOBHOTO 00IIIETO
oOpaszoBanusi 1o mnpeamery «Dusukay, Koumenmuu mnpenogaBaHus ydeOHOTO
npeameta «dusuka» B oOpazoBaTenbHBIX opranm3ainusx Poccuiickoii denepanuu,
peanu3yrouMx OCHOBHBIE  00IIe00pa3oBaTeNbHble IMporpaMmsbl, [IpumepHoi
MpOTrpamMMbl BOCITUTAHUSA, C yYETOM pacCHpeNeSICHHBIX MO KjaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS ATaTUPOBAHHON OCHOBHOM 00pa30BaTebHOM
porpaMMbl  OCHOBHOT'O OOIIEro 00pa3oBaHUs OOYYalOIIUXCS C  3aJEP>KKOU
TICUXUYECKOTO Pa3BUTHAI.

Oo0mas xapakrepucTuka y4eOHoOro npeamera «Ousuka»

VYueOnniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOPA3yIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOIBKY (HU3MYECKUE 3aKOHBI MHUPO3JIaHUS
SBJISIFOTCST OCHOBOM  COJEP)KaHMsSI KypCOB XHUMHH, OHOJIOTHH, Teorpaduu u
actpoHoMuu. Du3WKa BOOPY)KAET OOYUYAIOIMHUXCS HAYYHBIM METOJOM TIO3HAHUS,
MTO3BOJISIONINAM TTOTy4YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOMIEM MHUPE.

[TpeameT MakcMMaIbHO HApaBJICH Ha GOPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLMATILHOMY MHpPY, COBEPIICHCTBOBAHHE IIO3HABATEIBHOW JCSATEIBHOCTH
oOyuaroruxcst ¢ 311P 3a cuer oBnajeHus MBICIUTEIHLHBIMUA OTIEPAIIMSIMU CPABHEHUS,
0000111eHUsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOYKHOCTEN COBMECTHOM 1€ TEIBHOCTH.

N3yuyenune ¢Qusuku cnocoOCTByeT pasButhio y oOywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHusi, (YHKIMOHAIBHOW TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTWYECKH aHAIM3UPOBAaTh WH(OpPMAINIO, TPEICTABICHHYIO B
pasnu4HBIX (hopMax. 3HAYMMOCTh MPEaMETa IS Pa3BUTHUS KU3HCHHOW KOMIICTCHITUH
00y4YaroIMXCsl 3aKJIF0YAETCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUM, HEOOXOIUMBIX
JUIS TIOBCEIHEBHOM KW3HHM; HABBIKOB 3JI0POBOTO MU 0€30MacHOTO JJIsl YeJOBEKa U
OKpY Xalolllel ero cpebl o0paza KU3HU; (POPMUPOBAHUH IKOJIOTUYECKON KYIbTYPHI.

[Iporpamma oTpakaeT cojaepkaHue o0yueHus npeamery «Du3uka» ¢ yuyeToM
0coObIX 00pa3zoBaTeIbHBIX MoTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnaneHue n1aHHBIM
y4€OHBIM MPEMETOM TPEICTABIISECT ONMPECICHHYIO TPYAHOCTD I O0yYarOIINXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMH MBICTUTEIBLHOMN AEATEILHOCTH, IEPHOINYSCKUMU
KOJICOaHWSIMU BHUMAHUSI, MaJIbIM 00bEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIETO

4



3araca 3HaHUM, MOHMKEHHBIM IO3HABATEIBHBIM HHTEPECOM M HU3KUM YPOBHEM
pEeueBOro pa3BUTHSL.

Jlis mpeoponeHusi TpyAHOCTEH B M3y4eHMH ydeOHOro mpeamera «Du3mkay
HeoOXxoaMMma ajanrtauus oObeMa W XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaloIIUXCs, YYeT HX
OCOOCHHOCTE pa3BUTHA: HCIHOJb30BAaHUE AJITOPUTMOB, BHYTPHUIIPEIMETHBIX H
MEXIIPEIMETHBIX CBSA3EH, IOCTENEHHOE YCI0KHEHNE U3Yy4aeMOro MaTepuania.

JlanHasi mporpaMMa KOHKPETH3HPYET COAEp)KaHWE TMPEIMETHBIX TEeM B
COOTBETCTBUH C TpeOOoBaHMSIMH O0Opa30BaTEILHOTO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh M3YUYCHHsI Pa3/eioB (PU3UKU C YYETOM MEXKIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM Y4eOHOTro TMpolecca, BO3PACTHBIX |
IICUXO0JIOTHYECKUX 0coOeHHOCTeN oOyuatonuxcs ¢ 31IP Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHUs, ONpeIeNseT MHHUMAJbHBIA HA0Op OIBITOB, JIEMOHCTpPALUH,
OPOBOAMMBIX  YYHTENEeM B Kiacce, JaOOpaTOpHBIX paboT, BBHIMIOJIHSIEMBIX

00yYaroIINUMUCH.
Mertonuyeckorr OCHOBOM u3ydeHUs Kypca «Dusnka» Ha ypoBHE OCHOBHOI'O
oO1ero o0pa3oBaHUs SBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

00€CMeYnBAOIIMN JOCTUKEHUE JIMYHOCTHBIX, METANpPEeIMETHBIX W MPEAMETHBIX
0o0pa3oBaTeNbHBIX  PE3yJIbTATOB MIOCPEJICTBOM OpraHu3alnu AKTUBHOU
MTO3HABATEJIbHON JEATENBHOCTH OOYYaIoIIMXCSA, YTO OYEHb BaXXHO NpHU OO0y4YEHUU
nereit ¢ 3I1P, 111 KOTOPBIX XapaKTepHO CHUKEHHE [T03HABATEIIBHOM aKTUBHOCTH.

Hesan u 3an0a4n u3yuyeHus y4eOHOro npeamera «Pu3nka»

Obwue yenu wuzydeHus ydeOHoro mnpenMera «@PuU3MKa» MPEACTABICHBI B
[IpumepHoii paboyeli mporpaMMe OCHOBHOTO 00LIEro o0pa30BaHMUs.

OCHOBHOH LiebI0 00Y4YEHHMsI AeTel C 3aJEpKKOM NMCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SIBJISETCS: IOBBIIIEHHE COLMAIBHOM ajanTaluy JeTed Yepes
NpUMeHeHHEe (U3NYECKUX 3HAHUM Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak ¥ JIJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYyI0  IPOrpaMMmy,
JOMUHHPYIOLIEE 3HAU€HHUE TPUOOPETAIOT TaKUE yeau, Kak:

" OCBOEHHME 3HaHWI 0 METO/IaX HAYYHOI'O TO3HAHUS IPUPOBI U (POPMUPOBAHKE HA
ATOUW OCHOBE MPEJICTABIECHUN O PU3NYECKON KApTUHE MUPA;

" OBJIAJICHUE YMEHHUSIMH TMPOBOJUTH HAONIOACHUS TPUPOJIHBIX SIBICHUH,
ONMKCHIBATh M 0000IIATh pe3yiabTaThl HAOIIOJEHUN, HCIONb30BATH IMPOCTHIC
U3MEpUTENbHbIE TPUOOPHI A1 U3YUEHUS] (PUINYECKUX SIBJICHUIL; MPEACTaBIATh
pe3yNbTaThl HAOIOACHUN WM W3MEPECHUN C TOMOIIBI0 TaOHI], TpaduKoOB U
BBISIBISITH HAa OTOM OCHOBE HMIUPHUYECKHUE 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHBIEC 3HAHUS NIl OOBSICHEHUSI pa3HOOOPAa3HbIX MPUPOIHBIX SABICHUHN U
IIPOLIECCOB, MPUHIIMIIOB JECWCTBHUS BAXKHEUIINX TEXHUYECKUX YCTPOWCTB, JJIS
pereHns PU3NIecKuX 3a/1aq;

" pa3BUTUE NO3HABATEJBHBIX WHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM, CaMOCTOSATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPU
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peumieHu  (PU3MYECKHX 3aJad M BBIIOJHEHUH  AKCIEPUMEHTAIbHbIX
UCCJIEIOBAHUM C UCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTH;

" BOCIUTaHUE YOEKIECHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB MPHUPOIBI, B
HEOOXOMMOCTH Pa3yMHOTO UCTIOIB30BaHUS TOCTHXKEHUN HAYKHU U TEXHOJIOTUIA
JUISL JAJIbHEMILIETO Pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA, YBAKEHHSI K TBOpLAM
HAyKH W TEXHWKH; OTHOLIECHUS K (PM3MKE KaK K AJIEMEHTY 00IledeI0oBeYeCKOn
KYJIBTYPBHI;

" KCMOJIb30BaHKUE MOJIYYCHHBIX 3HAHUM M YMEHUU JJI pEUIeHUsl MPaKTHUYECKUX
3a/lady TOBCEJHEBHOM KU3HM, OOecredeHusi Oe30MacHOCTH CBOEH KU3HH,
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U OXPAHbI OKPYKAIOIIEH CpeIbl.
JlocTrxeHne 3TUX 1eneld 00ecreunBaeTCs pelieHueM CIEAYIOIUX 3a0ay.

* 3HakOoMCTBO oOywaromuxcsi ¢ 3[IP ¢ meromamu uccienoBaHus OOBEKTOB U
SIBJICHUU TTPUPO/IBI;

" OpUOOpPETeHHE 3HAHUM O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTHU
SABJICHUS;

" (opMHpOBaHME YMEHHI HAOIIOJATh MPUPOIHBIE SIBJICHUS U BBITIOIHSITH OIBITHI,
nabopatopHble  pabOThl W OKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM H3MEPHUTENIbHBIX MNPHUOOPOB, IIUPOKO MPUMEHSIEMBIX B
MMPAKTUYECKOM KU3HU,

" OBJIAJICHUE TAaKUMHU IMOHATUSMHU, KaK MPUPOJHOE SBJICHHE, SMIHPUYECKH
YCTaHOBJICHHBIN (DAKT, MpoOIJieMa, TUIIOTE3a, TEOPETUUECKUN BBIBOJI, PE3YJIbTAT
DKCIEPUMEHTAIIBHON ITPOBEPKH;

" [OHMMAaHHE OTJIUYMM HAyYHBIX JAHHBIX OT HEMPOBEPEHHON HH(MOpMAaIUH,
[EHHOCTH HAyKH [UIsl YJOBJIETBOPEHHS OBITOBBIX, MPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEH ueIoBeKa.

Ocob0ennocTH 0TOOpPa M aJaNTALMU Y4eOHOr0 MaTepHuaJia no gusnke

OcHoBoit 00yuyenus ooyqaromuxcs ¢ 3I1P Ha npenqmeTax ecCTeCTBEHHOHAYYHOTO
LMKJIa SIBJSETCS Pa3BUTUE Y HHUX OCHOBHBIX MBICIUTEIBHBIX Olepauui (aHamus,
CUHTE3, CpaBHEHUE, 0000IIIEHNE) HA OCHOBE BBIMIOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMHpOBaHHE TMPUEMOB YMCTBEHHOM pabOTHI: aHAIM3 MCXOIHBIX JaHHBIX,
MJIaHUPOBAHKME MaTeprasa, OCYIIECTBICHUE MOATAITHOTO U UTOTOBOIO CAMOKOHTPOJI,
a TaKk)Ke OCYILECTBISIETCS IMKBUAALMS TPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTepuaina, 0TpaboTKa aJlfOPUTMOB, MOBTOPEHHUE MpoiiieHHOro. bonbioe 3HaueHne
NPUJIAETCS YMEHHIO paccka3aTb O BBIIIOJHEHHOW paboTe C MNpaBUIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOUICH TEPMUHOJIOTUU U COONIOJACHUEM JIOTHYECKHX
cBs3ell B m3nmaraeMoMm Mmarepuane. s oOyuarormuxcst 3[IP Ha ypoBHE OCHOBHOTO
o0miero 0o0pa3oBaHUsl TMO-TIPEKHEMY SIBIISIFOTCSL XapaKTEPHBIMHU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUS OTIEIBHBIX INCUXMUYECKHX IPOLIECCOB (BOCHPUATHS, BHUMAHUSA,
MaMATH, MBIILJIEHUS), CHUJKEHHBI YPOBEHb MHTEIUIEKTYaJIbHOTO pPa3BUTHUS, HU3KHI
YPOBEHb BBHINIOJIHEHUS YYEOHBIX 3aJaHUl, HU3Kas yCremHocTh oOyueHus. [loatomy
NpU U3y4eHUH (U3MKU TpeOyeTcs 1eIeHANPABICHHOE UHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaronuxcst ¢ 3IIP, orBedaronee MX OCOOEHHOCTSIM U BO3MOXHOCTSIM. YUeT
ocobeHHocTel oOyuaromuxcs ¢ 3P Tpebyer, 4ToOBI mNpU H3YyYEHHUH HOBOTO
MaTtepuaia 00s3aTeIbHO MPOUCXOIUII0O MHOTOKPATHOE €T0 IIOBTOPEHHE; PACIITUPEHHOE
PacCMOTPEHHE TEM | BOIPOCOB, PACKPBIBAIOIINX CBSI3h (U3UKHA C JKU3HBIO;
aKTyalu3alus MepBUYHOTO )KU3HEHHOTO OTbITa 00YUYarOIINXCSl.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBAET OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopust uzydaercs Oe3 BBIBOJIOB
CIOXHBIX (hopmyi. 3anauyu, TpeOyrolue NPUMEHEHHUS CIOXHBIX MaTeMaTUYeCKHUX
BBIYMCIICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TEM, KakK «MeXaHnuecKoe ABHKCHHUEY,
«ApxumenoBa cunay, «MexaHWyeckas OJHEpPrus», «INEKTPUUECKUE SIBICHUS,
«DNEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCA B KJIACCE C TOMOIIBIO YUUTES.

Ocoboe BHMMaHHWE TIPU HM3YYCHHH Kypca (DU3UKHA YACNSETCS MMOCTAHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAK)KE€ MPOBEACHUIO (MPEUMYILIECTBEHHO Ha KaXKIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXHO C  HCIOJb30BaHUEM
AIEKTPOHHOM JaeMoHCTparuu). HexkoTopble TeMbl 00s3aTEIbHO JOJKHBI BKIIOYATH
OTIOpHBIEC JITa0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHE I0JIb30BaThCS
MPOCTEUIIMMU TIPUOOpaMH, aHAIU3UPOBATh MOJyYEHHbIE JaHHbIe. B cBsizu ¢
OCOOEHHOCTSIMU  TOBEJIEHUsT H  JesTelibHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKAWIINI KOHTPOJIb
3a cOOJII0JICHUEM TTPABMIJI TEXHUKH O€30MacHOCTU MPU MPOBEICHUM JTa00PATOPHBIX U
MPaKTUYECKUX PaboT.

bonbimoe BHUMaHue npu n3ydeHun Gunku nojapoctkamu ¢ 3[1P obpamaercs
Ha OBJIQJICHME MMM TMPaKTUUYECKUMHM yMEHUsIMU U HaBblkamu. [IpemycmarpuBaetcs
YMEHBIIIEHUE O00bEMa TEOPETUUYECKUX CBEACHUM, BKIIOUCHUE OTIEIbHBIX TEM WIIU
LENbIX pa3fejoB B Marepualbl Il 0030pHOTO, O3HAKOMUTEJIBHOTO WJIU
(daxynbpraTuBHOrO M3yudeHwus. [Ipennaraercs ymMeHblIeHHE 00beMa MaTeMaTHYECKHUX
BBIYMCIICHU 3a CUET YBEIMUYEHUS KaY€CTBEHHOTO OMMCAHHUS SIBJIEHUW U MPOLECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMTCS HAa pPacCMOTPEHHE TEM U
BOIIPOCOB, PAaCKPBHIBAIOIIUX CBsI3b (U3UKK C KU3HBbIO, C TEMH SIBJICHUSIMH,
HaOIIOACHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 UX KU3HEHHOTO OIIbITA.

MakcuManbHO  UCTOJB3YIOTCA  MEXIPEAMETHbIE  CBA3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecss ¢ 3IIP
O0COOCHHO HYXIAIOTCSl B MPEMOJHECEHUU OJHOTO M TOTO XK€ y4eOHOro Marepualia B
pa3JIMYHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TMOBTOPEHUH H
3aKpEIUIEHUH  TOJIYYEHHBIX 3HAHMM W  OpakTUdeckux ymeHuil. [lo3Bossis
paccMaTpuBaTh OJMH W TOT K€ Y4YeOHBIM MaTepuand C pa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIE CBSI3U CITIOCOOCTBYIOT €r0 JyUIIIeMy OCMBICIICHHIO, 00JIee MPOYHOMY
3aKPEIJICHUIO TIOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHUIA.



IIpumepHbie BUABI AesiTeJbHOCTH 00ydarwmuxcs ¢ 31IP, o0ycioB/ieHHbIe
0co0bLIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMU H 00ecTedYnBaoIne
OCMBICJIEHHOE OCBOEHHE CO/IEPKAHNM 00pa30BaHus MO npeamMery «Pusznka

[IpumepHas TemaTtuyeckas 1 TEPMHUHOJIOTHYECKAsl JICKCHKA 1O Kypcy (pu3uku
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesTenbHOocTH oOyuatomuxcs ¢ 3[IP Ha ypokax ¢usuku
oTpeseNsieTcss uX 0coObIMH 00pa3oBaTeNIbHBIMKU MOTpeOHOCTAMU. [ToMuMO 1IHMpOKO
ucnoipzyembix B [IOOIT OOO o0mux 11t BceX 00ydaromuxcsi BUAOB A€ATEIbHOCTH
CJIeIyeT YCUJIUTh BUBI JEATEIBHOCTH, CIeU(PUUHBIC TS JaHHOU KaTeropuu JeTei,
o0ecrevnBaroIIie OCMBICIEHHOE OCBOCHUE COJIEPKaHUsI 00pa30BaHUS O MPEIMETY:
YCHJICHUE TMPEAMETHO-TIPAKTUYECKOM JAEATEIbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuajia ¢ OMOpOH Ha alTOPUTM; «IIOIIArOBOCTb» B U3yUCHUH
MartepHana; UCIOJIb30BaHKe JOMOJHUTEIbHOM BU3yalbHOM OMOPHI (CXEMBbI, Ta0IOHHI,
OMOpHBIE TaOJMLBI); PEUEBOMl OTYET O MpOLEcCe U pe3yJbTaTe JesATENIbHOCTH;
BBITNIOJITHEHUE CIIEUUANbHBIX 3a/laHui, OOECHEeUMBAIOIIUX KOPPEKIHUIO PETYJISALIUU
y4eOHO-TI03HABATEIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTaTa.

Jna obyuaromuxcsi ¢ 3IIP cymiecTBEeHHBIM SIBISIOTCS MpPHUEMBI palbOTHI C
JEKCHYECKUM MaTepuaioM Mo mpeamery. [IpoBomuTcsi cmernuanbHas paboTta 1Mo
BBEJICHUIO B AKTHBHBIN CIOBapb OOYYaIOIMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4yaembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOU OCHOBE, 00s3aTeIbHA BU3yalbHas
MOJITICPKKA, AITOPUTMBI pAOOTHI C OTIPEIETICHUEM, OTIOPHBIE CXEMBI [T aKTyaTnu3alluu
TE€PMHUHOJIOTHH.

B cBs131 ¢ 0coObiMu 00pa3oBaTenbHbIMU NOTPEOHOCTIMU 00ydatomuxcs ¢ 311P,
IIPU TUIAHUPOBAHUU PabOThl YUEHUKA HA YPOKE CIIEIyeT IPUIEPKUBATHCS CIIEIYIOIINX
MOMEHTOB:

1. Ilpu onpoce HeoOXOAMMO: JaBaTh QITOPUTM OTBETA; pa3peliarhb
M0JIb30BATHCS MJIAHOM, COCTABIIEHHBIM IPU MOJTOTOBKE JJOMAIITHETO 3aJaHus; AaBaTh
00J1b11Ie BpEMEHU FT'OTOBUTHCS K OTBETY Y IOCKHU; pa3peniaTh AejaTh IPEeIBapUTEIbHbIC
3aIHCH, TI0JH30BATHCS HATIISIIHBIME MTOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3a/JaBaTh OOYYAIOIIUMCSl HABOSIINE M YTOUHSIIOIINE
BOTIPOCHI, KOTOPBIE IOMOTYT MM TOCJIEIOBATEIFHO U3JIOKUTH MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHApYKEeHHsI MPOOEJIOB B MPOILLIEIIIEM MaTepurare.

4. B mporiecce n3ydeHus HOBOTO MaTepuaia BHUMaHHE YYEHUKOB oOparaercs
Ha HanboJiee CIOXKHBIE pa3/enbl n3ydaeMoil Tembl. Heo6xoaumo vaiie oopamarbes K
HUM C BOIIPOCaMH, BBISICHSIOUIMMH MOHUMaHKUE y4eOHOro MaTepuasa, CTUMYIMPOBATh
BOIPOCHI IIPU 3aTPYITHEHUSAX B YCBOCHHHM HOBOTO MaTepHaIa.

Mecto y4yeOHOro npeamera «®@usnka» B yueOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 00111ero 00pa3oBaHus yueOHbIN peaMeT « Du3nKay BXOIUT B
MPEAMETHYIO 001acTh «ECTeCTBEHHBIE HAyKW» W SBISACTCS O00S3aTCIbHBIM IS
uzyuenus. Comeprkanue yuebHoro mpeamera «Dusmkay, mpeaCcTaBICHHOE B
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IIpumepnoii paboueit mnporpamme, cootBerctByeT @DI'OC OO0OO, IlpumepHoi
OCHOBHOM 0Opa3oBaTelpHOM IporpaMMe OCHOBHOIO 00miero oOpa3oBaHMs,
[IpumepHOW aganTHPOBAHHONM OCHOBHON 00pa30BaTEbHONW MPOrpaMMeE OCHOBHOIO
o011ero 06pazoBaHusi 00yUaAIOIUXCS C 33J€P’KKON TICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®PU3UKA»

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIET0 MUPa

du3ukKa — HayKa O NpUpoje. SBIEHUs IPUPOIBI (MCl). PusnyecKue SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BeNMMUWHBL. M3Mepenue ¢du3uveckux BenwunH. Dusuueckue
npu6opb12. lozcpewinocmsv usmepenuti. Mex1yHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u gpyrue ecrecTBEHHbIC HAYKH U3y4aloT Mpupoay. EcmecmeenHo-
HAYuHblll  Memoo NO3HAHUA: HAOJ00eHue, NOCMAHOB8KA HAYYHO20 B80Npocd,
gvlOBUdICEHUEe — 2UNOme3, JIKCHepuMeHnm Nno Nnpoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3u4ecKux s61eHuli ¢ NOMOUbI0 MoOeel.

[TpeameT u MeTOBI PU3UKH.

ﬂemoucmpaumﬁ

1. MexaHnueckre, TEIJIOBbIC, JJEKTPUYECKHUE, MarHUTHbIC, CBETOBBIC
SIBJICHHS.

2. dusndeckre TpruOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM TPUOOPOM.
3. Onpenenenre NOrpelHOCTH SKCIEPUMEHTA.
@Dponmanvusle 1a6OpamopHbvle padomvl UnU INEKMPOHHAA 0EMOHCHIPAYUSL.
1.0npeneneHre 1EHbI JEJIEHUS U3MEPUTENBHOTO Mpudopa (UCHONb3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).
2. U3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO Tela
3. Onpeoenenue pazmepos Maivix mei.

Pa3znen 2. [lepBoHayaibHbIE CBeAeHNUsI 0 CTPOEHUHU BellleCTBA

CtpoeHue BelIeCTBA: AaTOMbl M MOJIEKYJbI, ux pasmepvl. Onwvimui,
0oKasvleaowue OUCKpemHoe Cmpoenue 8eulecmad.

JBmxenune wyactui] BemiecTBa. CBS3b CKOPOCTU JBWKEHUSA YaCcTHI[ C
temnepaTypoii. bpoyHoBckoe nBmxenue, mauddys3us. Bzaumooleilicmeue uacmuy
gewjecmea. npumsdicetue u OmmaikusaHue.

ArperaTHbIe COCTOSHUSI BEILECTBA: CMPOCHUE 2A308, HCUOKOCMEL U MBEPObIX
(kpucmannuuweckux) men. Bzaumocssazv medxncdy ceolicmeamu eeujecms 8 pPAa3HbIX
aAcpe2amHvlX COCMOSIHUAX U UX AMOMHO-MOAEKYIAPHLIM cmpoeruem. Ocobennocmu
azpe2amuulx COCMOSIHUL 800bL.

ﬂemoncmpauutf'

1 MC — sneMeHTHI coziepikanus, BKIIOUAIONINE MEXKIPEIMETHEIC CBSI3H, KOTOPBIE I0APOGHEE PACKPHITH B
TEMaTUYECKOM INIAHUPOBAHUU.

% 311ech U anee KypCHBOM 0003HAUEHbBI TEMbI, H3Y4eHHE KOTOPBIX POBOAMTCS B 03HAKOMUTEIBHOM ItaHe. Ilegaror
CaMOCTOSTENILHO OIIpe/ielsieT 00beM N3ydaeMoro MarepHasa.

¥ Bee Jlemonctpamuu i JlaGopaTopHbie paGOThI, IPEACTABICHHbIE B COAEPKAHU, TOMYCKAETCS (MOXKHO) MPOBOIUTS,
UCTIONBb3Ysl MH(OPMAIIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIM(PPOBbIE 00pa3oBaTeIbHbIE PECYPCHI).

* 311ech i nalee IPUBOIUTCS PACIIMPEHHEIN MepedeHb Tab0PATOPHEIX PAGOT H OIBITOB, H3 KOTOPOTO YUHTENh ANaeT
BBIOOD MO CBOEMY YCMOTPEHHIO.
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1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Habmronenune nuddysuu.
Dponmanvhsle 1a00pamopHvle PAOOMbL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM PSAAOB (C  HCIOJIB30BAaHUEM
doTtorpaduii).
2. OnbIThI 110 HAOIIOAEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3.01pITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJCKYJISIPHOTO TPUTSHKCHUS
(2/1eKmpoHHan 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKEHHUE.
Cxopoctb. Cpeousisi ckopocms npu HepagHomepHom oOsudxceHuu. Pacyér mytu u
BPEMEHU JIBUKECHUS.

SBnenue wuHepuUUU. 3aKOH uHepyuu. Bzaumooeticmeue men Kaxk NPUYUHA
UsMeHeHUus cKkopocmu OsudiceHus men. Macca kaxk mepa uHepmHoOCmMu mend.
[TnotHOCTh BemecTBa. C853b NIOMHOCMU C KOAUYECMBOM MOJIEK)]l 8 eOuHuYye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aumoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIeHHUE TATOTCHHS W CHUJIA
Tsokectd. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
Ciio)xeHue CcuJil, HaIpaBJICHHBIX MO OAHOM mpsimoil. PaBHOneucTByromas cui. Cuna
mpenus. Tpenue ckoavorcenusi u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

ﬂemoncmpauuu3
Hab6nronenne MexaHnueckoro JBUKEHUS Tea.

N3Mepenne cKopocTy IPSIMOJIMHENHOTO IBUKEHUS.
HaOntonenue siBeHust UHEPIIUY.

Hab6nronenue n3meHneHnrs CKOPOCTH MPHU B3aUMOJICHCTBUU TeE.
CpaBHeHHEe Macc MO B3aUMOJICUCTBUIO TEJL.

CroxeHure cuil, HallpaBJIEHHbBIX IO OJHOM HPSIMOA.

7. JleMOHCTpaIus CUJIbI yIPYTOCTH Ha PAa3IMYHBIX MaTepuaiax.
DponmanvHule 1a00pamopHsle padomvl U ONbIMbL.

Sk whE

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIETH JICKTPUICCKOTO AaBTOMOOWIIS U T. 11.) (2/1eKMPOHHAA 0EMOHCMPAUUSL).

2. Omnpenenenre cpeqHel CKOPOCTH CKOJBXKEHUSI OpycKa WM MIapuKa o
HAKJIOHHOM TIOCKOCTH.

3. Omnpenenenre MIOTHOCTH TBEPIOTO TeA.

4, OnbITHI, JEMOHCTPUPYIONINE 3aBHCHUMOCTh pacTshKeHus (nedopmarivin)
MPY>KUHBI OT IPUIIOKEHHON CHITBI.

5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpa COIPHUKACAIOIMNXCA HOBerHOCTeﬁ.

Paznen 4. JlaBieHune TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
Hasnenne. Cnocobvl ymeHvulenus u ygeiuveHus oasineHus. Jlasnenue easa.
3asucumocms Oasnenus 2aza om oowvéma, memnepamypwi. llepedoaua oasnenus
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meépovimu menamu, xcuoxocmamu u eazamu. 3axkou Illackansa. Ilneemamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS KUIKOCTU OT TiyouHbl. Coobwarowuecs cocyobi.
T'uopasnuueckue mexanusmol.

Atmochepa 3emmun u armocepHoe naBieHue. IIlpuuuHvl Cyuecmeo8aHusl
6030ywHot obonouku 3emau. Oneim Toppuuennu. Hszmepenue ammocgeproco
oasnenust. 3a8ucumMocms ammocheprno2o 0asieHuss Om 8blCOMbl HAO YPOBHEM MOPSL.
IIpubopul 05 usmepenus ammocgheprozo 0asneHus.

eticmsue sicuokocmu u 2asza Ha NocpyrtcéHHoe 8 Hux meno. BeITaTKuBaromas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPaTyPHl.

[Tepenaua gaBiaeHUs KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

I'mppaBnmyeckuii mpecc.

[IposiBieHue necTBUS aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTh
TEJa U INIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBHITAIKHUBAIONIEN CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. VYcioBue miaBaHus TeN: MIaBAHUE WIM MOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHMS IJIOTHOCTEH Teja U KUJIKOCTH.

DponmanvHule 1a00pamopHvle padomovl U ONbIMbL

ogabhwdpE

1. HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOM
B ’KMJIKOCTh YaCTH TeJIa.

2. OnpeneneHne BBITAUIKMBAIONIEH CHJIBI, JCHUCTBYIOIIEWM Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CHJIbI, ACHCTBYIOIIECH Ha
TEJIO B )KUJKOCTH, OT MAacCHhl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKUBAIOIICH CHIIBI,

JICHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KHJIKOCTh YACTH TeJla
Y OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WM  KOHCTPYMPOBAaHHE  JIOJKHU
U ONIPENIETICHUE €€ IPYy30I10AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHeprus

Mexanuudeckast paboTa. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010Ky. «30710moe
npasuno» mexanuxu. KIIJ] mpocteix MexaHu3MmoB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexanuueckass dHeprusi. Kuumemuueckas U HNOMEHYUAIbHAS — DHEpUs.
Ilpespawenue 00Ho20 6UOa Mexanuyeckou 3Hepeuu 6 Opyeoll. 3aKOH COXPaHCHHS
DHEPIUU B MEXaHHKE.

Hemoncmpanuu

1. [TpumepsI TPOCTHIX MEXaHU3MOB.

12



3 4
@ponmansHsle 1a6OpamopHvie padomsl u ONbIM bl

1. Onpenenenre paboTbl CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. Hccnenoanue ycioBrii paBHOBECHUS PhIUara.

3. N3mepenune KII/ HAKIIOHHOM TUIOCKOCTH (21eKmponnan
demoncmpayus).

4. N3ydenune 3aKkoHA COXpaHEHUs MEXAHWYECKOM DHEPTUU (21€KMPOHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TemioBble ABJIeHUSA

OcHogHble  NONOJNCEHUsT  MOJEKYIAPHO-KUHEMUYeCcKOU meopuu  Cmpoenus
gewecmea. Macca u pasmepvl amomos u monexyir. Onvimovl, noOmMeepicoarouue
OCHOBHbIE NONONHCEHUSI MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogenn TBEPAOTrO, JKUIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucmannuueckue u amopguoie mena. ObvicHenue ceolcme 2azos8, Huokocmeu u
MeEPObIX mell HA OCHOBE NOJONCEHUL MONEKVAAPHO-KUHEMUYECKOU Meopul.
CMauuBaHUe u KanuiiapHole seienus. Teniosoe pacuwupenue u cocamue.

Temnepatypa. Césa3b memnepamypsvt co CKOPOCHbIO MENI0B020 OBUNCEHUS.
yacmuy.

BuyTtpennsis  sHeprus. Cnocobvl  uzmeHneHus — GHYMPEHHEU  dHepeuu.
menjionepeoaya u cogepuieHue pabomol. Buosl menionepedauu: menionposooHoCHb,
KOHBEKYUsl, U3TyYeHuUe.

KommuectBo TemnnoTsl. Yoenvnas mennoémkocms eeujecmea. Tennoobomen u
meniosoe pasHosecue. Ypasnenue meniosozo baiauca.

IInasnenue u omeepoesanue KpUCMaIIUyeckux sewjecms. Yoenvuas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvrnas
menjoma  napooopazoéanus.  3a8UCUMOCMb — MeMnepamypvl — KUNEHUs  Om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOINBA. YoenvHas menioma ccopanusl.

Ipunyunor pabomor mennosvix osucameneu. KIIJ[ mennosozco osucamens.
Tennosvie osucamenu u 3awuma oxpyscaroujeti cpeowvt (MC).

3axon coxpanenus u npespawjeHus sHepeuu ¢ meniogvix npoyeccax (MC).

Jemoncmpayuu

1. Habntonenue OpOyHOBCKOTO JIBUYKEHUS.

2. Ha6nronenue nuddysuu.

3. Habmronenue SsBjeHU cMaYrBaHUS M KaTWJUIIPHBIX SBJICHUI.

4, Habmronenue TenaoBoro paciumpeHus Tel.

5. N3meHnenue ngaBieHus rasa Mnpu U3MEHEHUH 00bEMa M HarpeBaHUM WJIU
OXJIAXKJICHUU.

6. [TpaBuia u3MepeHus TemMIepaTypsbl.

1. Bune! Tenmonepenaymu.

8. OxnaxxaeHue Ipyu COBEPIICHUH PabOThI.
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9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMHU CHUIIAMH.
10. CpaBHeHHE TEINIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOGmroneHue KUIIEHHUS.

12. HaOnroaceHHUE MOCTOSHCTBA TEMIICPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@DponmanvHele 1a60pamopHvle padomvl U ONBINLbL

1. OnbITel IO OOHAPYKEHUIO JEHCTBUSA CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(21eKmpoHHan oemoncmpayus).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MIIU caxapa.

3. OnbITEl IO HAOTIOACHUIO TETNIOBOTO PACUIMPEHUS Ta30B, KHUIKOCTEH U
TBEPABIX TEII.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPULIA.

S. OnebITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHHUS BO3/1yXa OT €ro
0o0BbEMa U HarpeBaHUs WM OXJIAXKICHUSI.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEPruu Teja B Pe3ysbTare
TEIJIonepeayl U padOoThl BHEITHUX CHIL

7. HccnenoBanue sBJIEHHS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOU H
ropsityer BOJIBL.

8. HccnenoBanue npouecca UCHapeHHus.

Q. OnpeneneHrne OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSA

Inexmpuzayuss men. JIBa poaa 3NEKTpUUYECKUX 3apsaoB. B3aumojelicTBue
3apsHKEHHBIX TEJL.

DnexkTpuueckoe none. Ilpunyun cynepno3uyuu 31eKmpuyeckux noaeu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphsiii 21eKmpudeckutl 3apso.
Cmpoenue amoma. IIpOBOJTHUKYU U TUAIIEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsia.

DJIEKTPUUECKU TOK. Ycnosus cywecmeosanusi 31eKmpuiyecko2o mokKda.
HNcTtouHuku MOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKmpuseckKutl mox 8 HCUOKOCMsX U 2a3ax.

PaGora ¥ MOIIHOCTH JIEKTPUUECKOTO TOKa. 3akou [coyna—J/lenya.
Onekmpuueckue yenu U nompeoumenu NEKMPUUECKoU dHepeuu 6 Obimy.
Onexktpuueckas uenb. Cuia Toka. DnekTpudyeckoe HanpsbkeHue. ConmpoTHBIEHUE
MIPOBOJIHUKA. YOenvHoe conpomusnenue sewecmsa. 3akon Oma il ydyacTka IeTu.
[TocnenoBaTrenbHOE W MHapaJIEIbHOE COEJUHEHHE NPOBOJHHUKOB. Kopomkoe
3amviKaHue.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Maznumnoe none 3emnu u e2o 3nauenue 0 sHcuzuu Ha 3emiae. Onvim Ipcmeoa.
Maenummnoe none snexkmpuuecko2o moka. Ilpumenenue 3nekmpomazHumo8 8 mexHuxke.
leticmseue macHumMHO20 NoOJs HA NPOBOOHUK C MOKOM. DNEeKMPOO8u2ameb
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nocmosanHo2o moka. Hcnonvzosanue snekmpoogueameneti 8 MeXHUYeCKux ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Onexkmpozenepamop. Cnocodwvl noyyeHus dINeKmpuiecKoli dHepeul. IINEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus Tel.

JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3apPSKEHHBIX TE.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKITHS.

3aK0H COXpaHEHHUSI DIEKTPUUECKUX 3aPSI0B.
[TpoBOHUKY U TUDIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,
HcTouHMKM NOCTOSIHHOTO TOKA.

JIeCTBHS IIEKTPUUECKOTO TOKA.

0. DraexTpuyecKuid TOK B KUIKOCTH.

1. Ta3o0BbIit pa3ps.

2. VI3MepeHue CHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwue 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3ICICHUS TOJTIOCOB MarHUTa.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe 1oJie ToKa. IJIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO TOJIsI HA TIPOBOJIHUK C TOKOM.

21. DnexkTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBICHUS JICKTPOMArHUTHOM MUHYKITUU.

23.  OmbiTel Dapages.

24. 3aBUCHMOCTb HAMpaBJIEHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

DponmanvHole 1a60pamopHsie padomvl U ONbIMbL

PRBPOOoNoOR~WNE

1. OnpITel MO HAOMIONCHHUIO DJJICKTPU3AIMU TEI WHAYKIMEH U TIpH
CONIPUKOCHOBECHHH.

2. HccnenoBanne ACHCTBHUS DISKTPUUECKOTO IOJIS HA MPOBOJIHUKHA M
JTUJICKTPUKH.

3. Co6opka u rmpoBepKa pabOThI JIESKTPUUCCKOM TSN MTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  HUccreoosanue 3asucumocmu Cuibl moKa, uoyuje2o uepes pe3ucmop, om

CONpomueieHUsl peaucmopa u HanpAsxCenusl Ha pesucmope.
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7. Onvimui, oemMoHcmpupylowue  3a8UCUMOCHb 9JIeKMPUYECKO20
COnpomueneHuss NPo8OOHUKA Om €20 OJUHbL, NIOWAOU HONEPEeyHO20 Ce4eHusl U
mMamepuana.

8. llposepra npasuna cnodcenus HaAnpANCeHUl Npu NOCae008AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

Q. Ilposeprxa npasuna 01 cuibl mMoka Npu NAPALIETbHOM COeOUHeHUU
pe3ucmopos.

10. Ompenenenue pabOThI AAEKTPUIECKOTO TOKA, UYILIETO YE€PE3 PEIUCTOP.

11. OmnpexaeneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

12. HccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS Ha HEW.

13. HccnenoBaHyre MATHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

14. W3y4yeHue MArHUTHOTO TOJIA T[OCTOSIHHBIX MAarHUTOB TIpU  HX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAIPAaBJIEHUS TOKA B KaTyIIKE.

17. H3yyeHue nelicTBUS MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

18.  Uszyuenue pabomul snekmpoosucamensi.

19. Usmepenue KIIJ[ anexTpoaBuraTeabHOM yCTAaHOBKHU.

20. OnpITBI MO WCCIEAOBAHUIO SBJICHUS AIIEKTPOMATHUTHOW WHAYKIIWU:
UCCJIeI0BaHNE U3MEHEHUI 3HAUYECHUS U HaIlpaBJIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexanuueckoe JaBHkeHUe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MpPSMOJIUHEUHOE
aBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsis u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUIHCEHUU.

Yckopenue. PagHnoyckopenHoe npsamonuneunoe osudxcerue. (CBOOOIHOE
nagenue. Onvimot I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

[lepBoiii 3akoH HprotoHa. Bropoit 3akon Hetorona. Tpernii 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbAHCeHUs, CUld
MpeHuUsi NoKosl, opyaue UObl MpPeHUsL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO
nageHus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepsasa kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecHe MaTepualibHOW TOYKU. A6coomuo meépooe meno. Pasnosecue
meépooco mena ¢ 3aKpenyiéHHol ocbio epaujeruss. MOMEHT cuibl. Llenmp msoicecmu.
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Nmnynsc Tena. Mzmenenue umnyirvca. HMmnynoc cuivli. 3aKOH COXpPaHEHUS
uMiysbsca. Peaktusnoe aeuxenue (MC).

Mexannyeckast paboTa 1 MOITHOCTb. PaboTa cui TsKeCcTH, ynpy2ocmu, mpeHus.
Ceszb  omepeuu u pabomoei. lloTeHUManbHAs >SHEPrUs Teja, MOJHATOIO Haj
ITIOBEPXHOCTBIO 3eMIU. [lomenyuanvhas suepaus cocamou npyrcurvl. Kunernaeckas
sHeprus. Teopema o Kunemuueckou dHepeuu. 3aKOH COXPAHEHUS MEXAHHYECKOU
SHEPTHUH.

Jemoncmpavyuu

1. Halnronenre MexaHM4ecKoro JBMKEHUS Tela OTHOCUTEIBHO PAa3HbIX TEll
OTCYETA.

2. CpaBHeHHE TyT€W M TPACKTOPUM ABMKEHHUS OJHOIO M TOTO XK€ TeJa
OTHOCHUTEJIFHO Pa3HBIX TEJI OTCUETA.

3. N3mepeHne cKopoCTy U yCKOPEHUS TPSIMOJIMHEHHOTO JIBUKEHUSL.

4. HccnenoBanue npru3HaKkoB PaBHOYCKOPEHHOT'O JIBH)KCHHUSI.

5. Habmronenune nBuKeHUs Tela 10 OKPY>KHOCTH.

6. HaOmroneHne MeXaHMYEeCKUX SBJICHUM, IPOMCXOAIINX B CHCTEME

orcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKHU.

7. 3aBUCHUMOCTbh YCKOPEHUS T€JIa OT MACChl TeJIa U IECUCTBYIOLIEH HA HETO
CHJIBI.

8.  HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJECHCTBUHU TEIL.

9.  H3MeHeHue Beca Teja PU YCKOPEHHOM JIBUKEHUH.

10. TIlepemaua mmmysbca MPU B3aUMOJICHCTBUH TEII.

11. IIpeoOpa3zoBaHus SHEPTHH NIPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbca MPH a0COIIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaGmroaeHne peakTUBHOTO JBHKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpU JABMIKECHUU Tella TI0J
JNEUCTBUEM IIPYKUHBI.

@ponmanvhvle 1a00pamopHvle padOMbL U ONBIM b

1.  Koucmpyuposanue mpaxma 05 pa3zeoHa u OaibHelule20 pagHoMepPHO20
OBUIICEHUSL WLAPUKA UTU TNENEeHCKU.

2. OrnpeneneHue CpeHe CKOPOCTH CKOJIBKEHHSI OpycKa WM JABHMIKCHHS
HIAPUKA 10 HAKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHre yCKOPEHUS Tela MPYU PAaBHOYCKOPEHHOM JBHKEHUH 110
HAKJIOHHOM IJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPHU PaBHOYCKOPECHHOM
JBIDKEHUU 0€3 HauaJIbHON CKOPOCTH.

5. HccnenoBanne 3aBUCUMOCTH CHJIBI TPECHHSI CKOJBKCHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHUSI.

6. Onpenenenue ko3 PUiieHTa TPEHUS CKOIBKECHUS.

1. Omnpenenenre KECTKOCTH MPY>KUHBI.
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8.  Ompenenenue pabOThl CHIIBI TPEHUS NIPH PABHOMEPHOM JIBUKCHUU TeJja
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenre pabOThI CHIIBI  YOPYTOCTH TP TOABEME Tpy3a
C MCIIOJIb30BAaHUEM HETOIBHYKHOTO M TTOJIBH)KHOTO OJIOKOB.

10. H3yuenue 3aKOHA COXPAHCHUS SHECPTHUHU.

Pa3gen 9. Mexannuyeckue K0J1e0aHUSA U BOJTHBI

Konebarensnoe nmkenune. OCHOBHBIE XapaKTEPUCTUKUA KOJICOAHMIA: MEPUOI,
4acToTa, aMIUIATYyIa. Mamemamuueckuu u npyscunnviu masmuuxu. Ilpespawenue
9Hep2uU NpuU Ko1ebamenrbHOM 0BUNCEHUU.

3aryxaroiue konedanus. BoinyxneHnbie konedanus. Pe3onanc.

Mexannueckue BoOJIHBL. (CBOWCTBA MEXaHMUYECKUX BOJIH. [IpodonbHbie u
nonepeynvie 80Hbl. /[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/IHbL 8 MEEPOOM mee, celicmudeckue goanvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VIbMPA38YK.

Jemoncmpayuu

1. HaOmronenne koyieOaHui TeJl MOJ AECUCTBUEM CHJIBI TSKECTU U CHIIBI
YOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaOntonenue BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.

4. PacnipocTpaneHne mMpo10IbHBIX U TTOTICPEYHBIX BOJIH.

5. Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

@ponmanvHble 1aO0OpPaAmMopHbvle padomuvl U ONbIMbL

1. Onpenenenve YacToThl M TEpHOJA KOJEOAHUN MaTeMaTHYECKOTO
MasiTHUKA.

2. Onpenenenre 4acTOThl M MEpUOJIa KOJEOAHUNM MPYKUHHOTO MasiTHUKA
(2/1eKmpoHHan 0emoncmpayus).

3. UccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTH Tepuoda KojJeOaHUW  MPY>KUHHOTO
MAasiITHHKA OT MACChI Tpy3a (2/1eKmpPOHHASA 0eMOHCMPAYUSL).

5. [TpoBepka HE3aBUCUMOCTH MEepUoJia KojeOaHuil rpy3a, MoJABEIICHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. OneIThl, JIEMOHCTPHUPYIOUIME 3aBUCHUMOCTh TEpHOJa  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH NPYKHUHBI.

1. N3mepenne  yckopeHHs  CBOOOJHOTO  TAaACHUS  (AeKmpPOHHAA
demoncmpayusi).

Pa3znen 10. DiiekTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DIEeKTPOMAarHUTHOE  TIoJie.  ODJIGKTPOMAarHuTHbIE  BOJHBL.  Cgoticmea
anekmpomacHumuolx 60aH. ILllkana srexkmpomachumuvix 6o0aH. Hcnoavzosarue
INEKMPOMASHUMHBIX BOJIH OISl COMOBOU CE53U.
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OnexkrpomarHuTHas npupoga cera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

®ponmanvusie n1a6opamopusie’ paoms u onvimul’

1. N3ydeHne CBOWCTB JJIIEKTPOMAarHWTHBIX BOJH C IOMOIIBIO

MOOWMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbIE AIBJICHUSA

JlyueBasi Mmozienb cBeta. IcTouHuKY cBeTa. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenus Coanya u Jlynor. OTpaxkeHue cBerta. [lnockoe 3epkano. 3axoH
ompascenus ceema.

[Ipenomnenue cBera. 3akoH TmperomieHus cBeta. [llonHoe 6HympenHee
ompaxcenue ceema. Hcnonvzosanue nNONHO20 BHYMPEHHE20 OMPAN’CEHU 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm nydeit B JnuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCHIb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimul Hviomona. Cnooicenue
CHEKMPAIbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEeHOE pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiaX.
[Ipenomnenue ceera.

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoieit JnH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tonyyenue n300pakeHuil ¢ TOMOUIBIO JIHH3.

[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOTIA.
0. Mogens riasa.

1. PaznoxxeHue 0e0ro cBeTa B CIEKTP.

12. Tlomydenue O0emoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
DponmainvHule 1adOpamopHvle padomvl U ONbLINM b

RHBPRoOwoo~NooO W E

1.  HccnemoBaHue 3aBHCHMOCTH yTrila OTPaKEHUS CBETOBOTO JIy4a OT yria
NaJCHMUS.

2.  H3ydeHue XapaKTEpHUCTUK U300paKEHUS MPEAMETa B TUIOCKOM 3€pKae.

3.  HccrnenoBanue 3aBUCUMOCTH yTJa MPETOMIICHHUSI CBETOBOTO JTyda OT yIiia
NaJeHNs Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHUi ¢ MOMOILBIO COOUpAIOIIEeH JTUH3BI.

S5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITUYECKOMN CHIIBI COOMPAFOTIICH

JIVH3BI (2J1eKMPOHHASL 0EMOHCIMPAUUs).
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6. OneITEl TIO PA3JIOKEHUIO OEJNOr0 CBETa B CIEKTP (971eKMPOHHAsA
oemoncmpayusi).

7. OmbIThl O BOCHPUSATHIO I[BETA MPEAMETOB MPU UX HAOIIOIECHUH uYepes3
I[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS

Onvimol Pezepghopoa v mnaHeTapHas Mojenb atoma. Mojens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmut.

PanuoaktuBHOCTE. Anbgha-, 6bema- u eamma-uznyuernus. CTpoeHUE aTOMHOIO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakxmueénsle npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsSJOBOTO W MacCOBOTO YHUCEN.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu snepeuu Connya u 36€30 (MC).

AnepHas sHepreTuka. /Jleucmeus paouoaKxmuHuIX U3AVYEHUU HA JHCUBbLLE
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3In4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3TYYCHUH.

Peructpanus nznmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
d)pouma.rlbubte aadopamopHwvle padomol U Onvlimbol

R

1. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPTUMU YACTHUIBI 10 TOPMO3ZHOMY
nyTH (1o ¢poTorpapusiM) (21eKmpoHHAL OeMOHCMPaU).
2. N3mepenue paanoakTUBHOTO (GOHA (271eKMPOHHAA O0EMOHCMPAU).

IHoBTOpPUTEIBLHO-0000 1A NI MOTYJIb

[ToBTOpUTENHEHO-00001AIOMIMI MOTYJIb TIPEIHA3HAYEH JJII CUCTEMATU3ALNH U
000011IeHNSs TPEIMETHOTO COJIEPKAHUSI U OTBITA IESITEILHOCTH, MPUOOPETEHHOTO MPHU
M3YUYEHHUH BCErO Kypca (PU3UKH.

[Ipr m3ydyeHUM NAHHOTO MOAYJISI PEANM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSITETbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JIOCTHKCHHE MPEIMETHBIX U
MeTaIpeMETHBIX IUIAHUPYEMBIX Pe3yIbTaTOB 00yueHus, GOpMUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTB: OCBOCHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBIICHUN IIPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3UYECKUE SIBICHUS, MPUMEHSS
[IOJlyY€HHbIC 3HAHWsA, pewarbh 3a4a4d, B TOM UHCJIE KA4yeCTBEHHbIE U
AKCIIEPUMEHTAIIbHBIE.

[TpyHIMIIHATBEHO AEATEIbHOCTHBIM XapaKTEP JAHHOTO pa3jiesia peaau3yeTcs 3a
CYET TOT0, UTO yYalIMECs BBIMIOJHSIIOT 3aJIaHUs, B KOTOPBIX UM IPEIAracTcs:

" Ha OCHOBE TIIOJIYyYEHHBIX 3HAHMM pacro3HaBaTb W HAYYHO OOBSICHSITH
dbuznYecKue SIBJICHUS B OKPYXKaIOIIeH MTPUPOJie U TOBCETHEBHOM XKU3HH;
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" HCIOJIB30BaTh O]l PYKOBOJCTBOM II€AAarora Hay4HbIE METOJbl HCCIIEI0BAaHUS
(¢u3nyecKux SBICHUNA, B TOM 4YHCIE JUId MPOBEPKH TUIIOTE3 U IOJyYEHUs
TEOPETUYECKHUX BHIBOJIOB,;

" OOBSICHATH C OIMOPOM Ha AMIAKTUYECKUH MaTepuan mociie OOCYXACHHUS C
[EJaroroM Hay4Hble OCHOBbI HauOoJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJOTMM, HampuMep, MPaKTUYECKOIO0  HCIOJB30BAaHUS  Pa3/IMYHbIX
UCTOYHUKOB SHEPIrUM HAa OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHHUS BCEX
U3BECTHBIX BUJIOB SHEPTUU.

Kaxxnast 3 TeM 1aHHOTrO pa3zesia BKIHYAET SKCIEPUMEHTAIBHOE UCCIIEI0BAaHUE
00001IalONIer0 XapakTepa Ha YCMOTpPEHHUE IeJarora u Imnpu ero nomou. Pasnen
3aBeplIaeTcs MPOBEACHUEM TUArHOCTHYECKOM M OIICHOYHOW paboThl 3a KypC
OCHOBHOM IIKOJIBI.

HpI/IMele)Ie KOHTPOJIbHO-U3MEPUTECJIBHBIC MaTCPHAJIbI

[IpoBeneHNE OLEHKM JOCTHXKEHUN IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
y4eOHOTr0 mpeMeTa MPOBOAUTCS B (POpME TEKYILIETO U PyOEKHOTO KOHTPOJIS B BUJIE
KOHTPOJIBHBIX padoT.

7 knace

Konmponvnasa paboma Ne 1 o teme «llepBoHayaabHbIE CBEACHUS O CTPOCHUU
BEIIIECTBA»

Konmponvnasa paboma Ne 2 no teme «Macca, mIIOTHOCTb, 00bEM.

Koumponvnas paboma Ne 3 o teme «CHIIbI B IPUPOICY.

Konmponvnasa paboma Ne 4 o teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TemoBbie sIBISHUS.

Konmponvnasa paboma Ne 3 no temMe «ArperaTHbie COCTOSIHHSI BEIIIECTBAY.

Konmponvnaa paboma Ne 4 no teme «Inektpuueckuid Tok. Hampspkenuey,
«Comnpotunenue. CoeTMHEHUE NPOBOTHUKOBY.

Konmponvnaa paboma Ne 5 no teme «PaboTra M MOUTHOCTH AJIEKTPUUECKOTO
TOKay, «3akoH [xoyins —JIenuay.

Hmoezosas nposepounas paboma

9 knace

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHbI JBUKEHUS W B3aUMOJICHCTBUS
Te».

Konmponvnas paboma Ne 2 no teme «MexaHU4eCcKHUe KOJICOAHUS U BOJTHBDY.

Konmponvnas paboma Ne 3 o teme « ANEKTPUUECKUE U MATHUTHBIC SBICHUS.

Konmponvuas paboma Ne 4 no teme «CTpoeHre aToMa U aTOMHOTO siipa» U
«Ctpoenue u 3BOIIONMS BeeneHHo».

HUmoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

B nenom pesynbraTel ocBoeHus: odyuatommumucs ¢ 3[1P yuebnoro npenmera
«Du3nKay MOJKHBI COBMAAATh C pe3ysibTaTaMu IMPUMEPHON pabouell mporpamMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

Haubomee 3HaUNMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUEHUIO U LIeJICHANPABICHHON TIO3HABATEIbHOM A€ TENIHOCTH;

yCTaHOBKA Ha OCMBICIICHHWE JTUYHOTO OMbITa, HAOMIOACHUN 3a (PU3NUECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIICHHE PE3yJIbTaTOB HAOMIOACHUM 3a MPUPOJHBIMUA U
TEXHOTCHHBIMU SIBJICHUSIMH C TIO3UIHH (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHWBATh MPOUCXOMSIINE HW3MEHEHUS M WX TOCIEACTBHUS,
(bopMyIMpOBaTh U OLIEHUBATH PUCKH, (POPMHUPOBATH OIIBIT;

MOBBIIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH  4Yepe3  MPaKTUYECKYIO
JESITeNIbHOCTD (IIPU COBMECTHOM BBIMOJIHEHUH Ja00PATOPHBIX MPAKTUUECKHUX padoT);

YMEHHE pa3iinyaTh yuyeOHbIE CUTyallMH, B KOTOphIX ydamuiics ¢ 3IIP moxer
JIEeMCTBOBATh CaMOCTOSITENIBHO, M CHUTyallUM, TIJA€ CJEAYyeT BOCIOIb30BaThCS
CHPaBOYHON MH(pOpPMAIMEN U APYTUMHU BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TPHHUMATH PEIICHHE B JKU3HEHHOW CHUTyallid Ha OCHOBE
MepeHoca IMOJYYEHHBIX B XOJ€ OOydueHHs (PU3NYECKUX 3HAHUN B aKTyaJlbHYIO
CUTYAIIHIO;

CIOCOOHOCTH  COOJIIOAaTh B TOBCEAHEBHOM JKM3HM TIpaBUja  JIUYHOU
0€30MacHOCTH Ha OCHOBE TOHMMaHUs (U3MUYECKUX SIBICHUW W 3HAHUS 3aKOHOB
busuky;

YMEHHE KPUTUYECKH OLICHHWBAThH IMOJIYYEHHYIO OT coOecelHuKa HH(OpMaIHnIo,
COOTHOCS €€ CO 3HaHUEeM (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTH TepesIaTh CBOM COOOPaKEHUS, YMO3AKIIFOUCHUS TaK, YTOOBI ObITh
MOHSTHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh IOBEACHMSI OOYYalOLIErocss ¢ TOYKH 3pEHUS] OMACHOCTH WIIU
0€30MacHOCTH I ce0sl MU 1711 OKPY KaIOILUX;

yBO)XEHHE K TPYAY U pe3ysbTaTaM TPYI0BOM IESTEIHHOCTH;

yriayOJlieHne TpeACTaBI€HUN O IIeJIOCTHOM KapTUHE MHUpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HaHUHN U MPAKTUYECKUX YMEHUH.

METANPEAMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3HAGAM ESIbHBIMU 0CUICHBUAMUL

BBISIBJISATH IPUYHHBI U CJICJACTBHS MPOCTHIX (PU3UYCCKUX SBIICHUM;

onpeneNITh (HU3NIECKUE MOHATHSA, CO3/1aBaTh 000OIIEHUsI, YCTaHABINBATh
aHAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEILHO BBIOMPATh OCHOBAHMS W KPUTEPUU
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JUTSL KJTacCU(PUKALMU, UCTIOJB3YS CIIPABOYHYIO MH(POPMALIMIO U ONUPASCh HA allTOPUTM
y4eOHBIX JEHCTBUI;

YCTAHABJIMBATh IPUYUHHO-CJICACTBEHHbIC CBSI3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3aKiIoueHue (MHIYKTUBHOE, I€AYKTUBHOE, 110 aHAJIOTUH) U JIeTIaTh
BBIBO/IbI MI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIUIO WIIM JTaHHBIE U3 MCTOYHUKOB C y4ETOM
MIPEIOKCHHON yIeOHOM 3a1a4M 1 33 TaHHBIX KPUTEPHEB.

co3/aBaTh, IPUMEHATDH U MPE0OPA30BbIBATH 3HAKU U CUMBOJIBI, MOJIEIHN U CXEMBbI
JUTSL petieHust yueOHBIX U NTO3HABATENbHBIX 33/1a4;

C IOMOIIBIO TIE€Jarora Wik CaMOCTOSTENBHO MPOBOJUTh OIBIT, HECIOXKHBIN
HKCIIEPUMEHT IO YCTaHOBJIEHUIO OCOOCHHOCTEN (PU3HUECKOT0 OOBEKTA UM SIBJICHHUS;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJJHOTO BUJA B APYTroi (TaOIHIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3NYECKUX SIBJICHUW M MPOIECCOB, UCIOIb3YS
IrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHU6epcanbHblMu yueoHvIMuU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh pPEUYEBBIE CPENCTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAIIMU JIJIS1 BRIPAXKEHUSI CBOMX MBICIEH M MTOTPEOHOCTEH ISl IJIAaHUPOBAHUS
CBOCH JICSITECIBLHOCTH,

OpPraHU30BBIBaTh yU€OHOE B3aMMOJICHCTBHE B rpyIie (ONMpeAesiTh 00Iue e,
pacupenesnsiaTh poju, 10rOBAPUBATHCS APYT C APYTOM U T. 1.).

L[E€JICHAIIPABICHHO UCIIOJIb30BaTh UH(OPMAITMOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTHM, HEOOXOJIUMBIE JUIsl PEIICHUs] YU4EOHBIX M MPAKTUYECKUX (PUINUECKUX
3a/1ad;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUC BUAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO O0Y4YeHHUsI, CTaBUTh U (HOPMYIHPOBAThH
JUTsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeATeIbHOCTH,

oOHapykuBaThb W (POPMYJIHPOBATH YYEOHYIO NpOOJIEMy, ONPEAENITh UEIb
y4eOHOM esITEILHOCTH;

CaMOCTOSITETIbHO WJIM C TOMOIIBI0 YUYUTENsl IUIAHUPOBATh MYTHU JTOCTHUKECHHS
nejaei B (pU3MYECKUX JKCIEpUMEHTaxX, B TOM YHCIIE albTepPHATUBHBIE, OCO3HAHHO
BBIOMpATh Haubosee dPPekTuBHBIC CITOCOOBI pelIeHNus YYeOHBIX U IMO3HABATEIHHBIX
3a/1ad;

COOTHOCUTH CBOM MPAKTUYECKHE JCHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIHOCTH B MPOLIECCE NOCTUKEHUS pe3ysbTaTa,
OMpeNeNsaTh CocoObl NEHCTBUI B paMKaxX MPEaJIOKEHHbIX YCIOBUM M TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOILIEUCS CUTYaLUEH;

MPAaBWIBHOCTh  BBIMIOJIHEHUSI  DKCIEPUMEHTAJIbHOW  y4eOHOW  3amauu,
COOCTBEHHBIEC BO3MOXXHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBaMH CaMOKOHTPOJIS, CAaMOOLICHKH, TPUHATHS pEHICHUNd U
OCYUIECTBJIEHUSI OCO3HAHHOI'O BHIOOpA B yueOHOU U MO3HABATENBHON A TENbHOCTH;
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JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,
NPEeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeboBaHus K NMpeAMeTHBIM Pe3yJbTATAM OCBOEHHMS YUeOHOI0 MpeaMeTa
«Du3uKa», pacnpeejeHHble 10 rogamM 00y4eHus

PesynpTaThl 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY JA00aBJICHUS HOBBIX
PE3YJBTATOB OT ro/ia K ToAy (pe3yiabTaThl OU€pPEAHOTO I'oJ1a M0 YMOJIYAHUIO BKIIOYAIOT
pE3yNbTaThl MPEABIAYIIUX JIET).

7 KJIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)aTh
c(OpPMHPOBAHHOCTD Y 00YYarOLIUXCSI YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUSAX M ONEPUPOBaTH MMM Ha 0a30BOM YpPOBHE:
¢uznyeckue M XUMUYECKUE SIBJICHMS; HAOIIOAEHHE, HKCIEPUMEHT, MOJEIb,
TUIOTE3a; €IWHULBI (U3MUECKUX BEJIIMYMH; aTOM, MOJIEKYyJa, arperaTHble
COCTOSIHMSL BellecTBa (TBEpHIOE, >KHUIKOE, TIa3000pa3HOE); MEXaHHUYeCKoe
JBUKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEINHOE), TpPaeKTOpus,
paBHOJIEHCTBYIOMIAs cuil, ieopmarius (yrpyrasi, IiaacTudeckas), HEBECOMOCTb,
COOONIAIOUINECS COCYBI, C OMIOPON HA AUAAKTUYECKUNA MaTepral

— pa3nmuuath sgBieHHS (AUQPQy3ua; TEIIOBOE [BUKEHUE 4YacTHULl BEIECTBA;
PaBHOMEpPHOE  JIBH)KCHMUE; HEPABHOMEPHOE  JIBU)KCHME; VHEPLUS;
B3aUMOJCHCTBUE TEN; pagHosecue mEEPObIX Mmel C 3AKPEenjiéHHOU O0Cbio
épawjenus; Nepenada JaBJICHUs TBEPABIMU TEJIAMM, KUAKOCTIMU M Ta3aMy;
aTMoc(epHoe JaBJICHNE; TUIaBaHNUE TeJl; IPEBPAILleHUs] MEXaHUYECKOW IHEPTHH)
0 ONUCAaHUIDO HX XapakTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (hU3MUecKoe SIBJICHHE, MOCIE MPEeABaAPUTEIHHOIO
00CYXKIEHHUS C TICAarorom;

— pacro3HaBaTh NPOSBJICHUE W3YUYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYXaIOLIEM
MHUpE, B TOM 4ucie (U3NYECKUe SBJICHUS B MPUPOJE: NPUMEPHI JBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMM B JXMBOW M HEXKHMBOM MPUPOJAE; IEHUCTBUE CHIIBI
TPEHUs] B MPUPOJIC U TEXHUKE; BIUSHUE aTMOC(EPHOrO NaBJICHUS HA >KUBOU
OpraHM3M; IUIaBaHUE PbIO; pbluard B TeJie YEJIOBEKa; IMPU ITOM IEPEBOJIUTH
OPaKTHYECKYyl0  3aJadyy B yuyeOHYyl,  BBLACNATh  CYILIECTBEHHbIE
CBOMCTBA/TIPU3HAKHA (PU3HYECKUX SBJIICHUI C TOMOIIBIO TIEarora;

— ONKUCHIBATh HW3YYECHHBIE CBOWCTBA TeJl U (PU3NYECKUE SIBICHUS, HCHOJIb3Ys
¢u3nueckue BeNIUYMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tena, cujia
TpeHus, JaBlieHue (TBEPAOro Teja, KUIKOCTH, ra3a), BBHITAIKMBAOIIAs CHIIA,
MexaHudeckas paboTa, MOIIHOCTb, TUIEUO CUJIbI, MOMEHT CHUJIbI, KO PUIIEHT
MOJIE3HOTO JEHCTBUS MEXAaHU3MOB, KWHETUYECKas U MOTEHIIMAIbHAs SHEPTHs) C
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OMOpol Ha CcXeMy; IMpU ONHCAHUM PACKPbIBATh (PUINYECKUA CMBICH
UCIOJIb3yEeMbIX BEJUYMH, UX 0003HAUYECHMSI M €AMHUIIbI (PU3NYECKUX BEITUYHH,
Haxooums Qhopmynsl, ceazviéaouue OAHHYI0 QU3UYECKYIO 8eIUUURY C OpYyUMU
BeIUYUHAMY, CMPOUMb 2PAQUKU  UZVYEHHBIX 3asucumMocmel uUYecKux
genuyyH C ONIOPOU HA TUJAKTHUECKUM MaTEpHUa,

XapaKTepU30BaTh CBOMCTBA Tel, (GU3NUYECKUE SABIICHUS U MPOLIECCHI, UCIIONb3YS
IpaBUjia CJI0XKEHUsS CUJI (BIOJIb OJTHOM TIpsiMoM), 3axon I yka, 3axon Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPaguioy
Mexanuxu, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEPruM; IpPU STOM JaBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA WM 3aNUCHIBAMb €20 MAMeMamuyeckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2d ¢ 00CylcoeHuem niana pabomoi,
OOBACHATH (PU3MYECKUE SIBJICHUS, TIPOLIECCH U CBOMCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE CUTYALMI MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: NPy MOMOLIU
MeJarora BbISBISATH MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE W3
1—2 noruyeckux maroB ¢ ornopoi Ha 1—2 U3yyeHHBIX CBOICTBA (PUBNYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE pacyETHBIE 3aJaud B |JE€HCTBHE C OMOPOW Ha aIrOPUTM,
IpeIBapUTEIBLHO Pa300paHHbBIN COBMECTHO C I€1aroroM, UCIOb3ysl 3aKOHbI U
(opMyIbl, CBSA3bIBAIOIIME (DU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3a/1ayyl 3alKChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYMHBI B
GopMynsl U NPOBOAUTH Pacy€Thl, HAXOIWUTh CIPABOYHBIE JIaHHBIE,
HEOOXOAMMBIE NJIsl pEUIeHUs 3a/1ad, OLEHUBATh PEAaJTUCTUYHOCTH MMOJYyYEHHON
(bU3UYECKON BEIMUUHBIL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3UYECKUX
METOJIOB TIOCJIE€ MPEIBAPUTEIBHOTO OOCYXACHUS C MEeNaroroM; Mpu MOMOIIU
nejarora B ONKACAaHUK MCCIIEI0OBAHUS BBIIEIATh IPOBEPSEMOE MPEAIOI0KEHHUE
(rumote3y), ¢ OmOpOl Ha JUAAKTUYECKUM MaTepual pa3auyaTb U
MHTEPIPETUPOBATh MOJYYECHHBIN pe3ynbTaT, HaXOAUTh IOCNe OOCYKIEHUS C
MeJaroroM OMMUOKHU B XOJIE OIbITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HU(PPOBBIX 00pPa30BaTEIBHBIX PECYPCOB
OMBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SBJICHUNA WIH (DU3UUECKUX CBOMCTB TEIN:
(GbopMynHpOBaTh NPOBEpPSAEMbIE NPEAINONOKEHUSA, CcOOUpaTh YCTAHOBKY
U3 IPEJIOAKEHHOr0 000PYAOBAaHHUS C OMOPOIl Ha CXEMY, 3aIIUChIBATH X0/ OIBITA
1 (OpMYJIUPOBATH BBIBOJBI 101 PYKOBOJICTBOM II€/1arora;

BBIMOJIHATH IPSIMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, Macchl Tena, 00béMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX IPUOOPOB
C OTNOPOIl HA aNTOPUTM; 3alUCHIBaTh MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJHUTh COBMECTHO C II€JAroroM MCCIEAOBAHUE 3aBUCUMOCTH OJHOM
(bu3nuecKoil BEIMYUHBI OT JPYrod C HCIOIb30BAHUEM IMPSMBIX HW3MEPEHHI
(3aBHCHUMOCTU TIyTH PAaBHOMEPHO ABUXKYILIErOCsS Tejda OT BPEMEHH JBHXKECHUS
TENA; CUTbl MPEeHUs CKONbICeHUs Oom eeca mend, Kaiecmea o00pabomxu
nosepxHocmeti men U HE3ABUCUMOCMU CUNbl MPEeHuss om niowaou
CONPUKOCHOBEHUSI MeJl;, CUNbL YAPY20CMU OM YOJIUHEHUS] NPYHCUHDL,

26



8LIMANKUBAIOWE CUTbL OM  00bEMA NOSPYIHCEHHOU yacmu menia u Om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU meld, Om
2NYOUHbBI, HA KOMOPYIO NO2PYIHCEHO MENO, YCI08UU NIA8AHUS mei, VCI08Ull
paesnogecusi pvluaea u 010K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBAaTh B
MJJAHUPOBAHUK YYEOHOTO HCCIEOBaHUS, COOMpATh YCTAHOBKY W BBITIOJHSTH
U3MEpEHUs, CIeAys TMpeaoKEHHOMY IUIaHy, (HUKCHPOBATh pPe3yJIbTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHJE MPEIIOKCHHBIX
TabJIUI ¥ TPaUKOB, IETaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;
COOTHOCUTh KOCBEHHBIE W3MEPCHHUS (PU3NUECKHX BEJIWYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPIOTO TeNa; CHJIA TPEHUS! CKOJBKEHUS; JaBICHHE
BO3/IyXa; BBITAJIKMBAIOIIAS CUJIA, JEHCTBYIONAs HA TIOTPYKEHHOE B KUIKOCTh
Ten0; KOA(PGUIMEHT TMOJIE3HOTO JCHCTBUS TMPOCTHIX MEXAHW3MOB), CIEIys
MIPEIOKCHHOW WHCTPYKITUH; TIPH BBIMTOTHEHUH H3MEPEHUH 10,1 PYKOBOJICTBOM
nejgarora coOMpaTh SKCMEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH 3HAUCHUE
HCKOMOM BEJIUYHMHBI;

coOI01aTh MpaBujia TEXHUKU O€30MacHOCTH IMpu paboTe ¢ 1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTOCTABIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, phlyar,
MOJBW)KHBIM W HETOABMKHBIA OJIOK, HAKJIOHHAS ITUIOCKOCTH C OMOpOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTEPU30BaTh MPUHITUIILI ISHCTBHS W3yUYCHHBIX MPUOOPOB U TEXHUYCCKUX
YCTPOMCTB TOCIIE MPEBAPUTEIHHOTO 0OCYKIACHUS C MEaroroM ¢ OIopon Ha UX
onvcanusi (B TOM 4YHCJE: MOAIIUIHUKK, YCTPOWCTBO BOJOIPOBO/IA,
TUAPABIMYECKUN TTPECC, MAHOMETP, BEICOTOMED, TOPITHEBOM HACOC, APEOMETP),
UCTIOJIb3YS] 3HAHMUSI O CBOMCTBaX (DM3MYECKUX SBICHUH MU HEOOXOIUMBIE
¢dusnuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh WHOOPMAIMIO O MPUMEpaxX MPAKTUUECKOTO
MCITOJTh30BaHUs (DU3UUECCKUX 3HAHUH B TIOBCEAHEBHOM JKU3HM IS O0SCIICUCHUS
0e30MacHOCTH MpU OO0pAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 30POBbS M COOJIOJICHUS HOPM HKOJIOTMYECKOTO TIOBEIEHUS B
OKpYXaruIen Cpere;

OCYIIECTBJISTH C MOMOIIIBIO TIeAarora 0TOOp UCTOYHUKOB MH(OPMAITUU B CETH
NHTepHET B COOTBETCTBUU C 3aJIaHHBIM TOWCKOBBIM 3allPOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUM W MYTEM CpPaBHEHUS PA3TUYHBIX UCTOYHUKOB BBIJCIATH
uH(pOpMAINIO, KOTOpas SBIAETCS MPOTHBOPEYUBON WJIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh TPH BBITTOJIHCHHHM Y4YEOHBIX 3aJaHUil HAayIHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTEPHUalbl, PECypCHI
cetu  MHTEepHeT; BIageTh NpUEMaMH  KOHCIICKTHPOBAHHS  TEKCTa,
npeoOpazoBanus “HGOPMAIIMU U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ pYKOBOACTBOM Tearora ¢ 00Cy»XeHUEM IIaHa paOOThI KPaTKUE
MMMCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB WH(MOpMAITUU
¢du3rUecKoro copepKaHus, B TOM YHCIIE MyOIMYHO JIeTIaTh KPAaTKUE COOOIIEHHUS
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O pe3ysibTaTax MPOEKTOB WM Y4€OHBIX HCCIIEJOBAHM; MPU 3TOM TI'PaAaMOTHO
UCIOJIb30BaTh U3yUEHHbIN MOHATUIHBIN anmnapar Kypca GU3uKH, CONPOBOXKIaTh
BBICTYIUJICHUE MTPE3CHTALINEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN TOJ PYKOBOJCTBOM
mejarora pacopeneniarb OOsf3aHHOCTH B TIpyldle B COOTBETCTBUM C
[OCTABJICHHBIMU 3a/layaMH, CJIEIUTh 3a BBIOJHEHUEM IIJlaHa JEHCTBHIA,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TIPYMIIbI;
BBICTpAaUBaTh KOMMYHUKATHMBHOE B3aUMOJECHCTBUE, YUYHUTHIBas MHEHUE
OKpY>KAIOIIIHX.

8 KUIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpPa’KaThb
c(hOPMHUPOBAHHOCTh Y 00YYAIOITUXCSI YMEHMUIA:

— OPHUEHTUPOBATHCS B MOHITHUIX U ONEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYJ, arperaTHbIe
COCTOSIHHS BEIIECTBA, KPUCTAINIMYECKUE U aMOpP(HBIE TeJa, HACBILIEHHBIN H
HEHACBIIICHHBIN Map, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPTUs,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIA AIEKTPUYECKUN 3apsll, DIECKTPUUYECKOE
1oJie, NPOBOJHUKUA U JUAJIEKTPUKH, IOCTOSHHBIA SJIEKTPUUYECKUU TOK,
MarHuTHOE TOJIE;

— pa3nuyaTh SBICHUS IIOCJIE MPEIBAPUTEIHHOTO OOCYXKIEHUS C TMeJarorom
(TemyioBoe  pacIIMpeHHe/ckaTue, TeIulonepenaya, TEeMJOoBOE paBHOBECHE,
CMauyvBaHueE, KalWUISIPHBbIE SBJIEHUS, HUCHApEHUE, KOHAEHCAlNs, IJIABJICHHE,
KpUCTaJUIM3alus (oTBEpAEBaHUE), KHUIICHHE, TerJionepeaaya
(TEenJIOMPOBOJHOCTh,  KOHBEKIUS,  W3JIYYEHHUE);  DJIEKTpuU3alus  Tedl,
B3aUMOJICCTBUE 3apsJ0B, JIEUCTBUSL JJEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHUCTBHE MArHUTOB, JEHCTBUE MArHUTHOTO  IOJS
Ha TPOBOJHHUK C TOKOM, D3JIEKTPOMATrHUTHAsT WHAYKIUS) IO OMNHUCAHUIO HUX
XapaKTEPHbIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
busnueckoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEJarora MPOSIBICHUE H3YYEHHBIX (HU3UYECKUX
SBJICHUM B OKPY>KaIOIIEM MHUPE, B TOM unciie (GU3NIECKUE SIBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE U KANUJUISIPHBIC SIBJICHHS B IPUPOJE, KPUCTAILIBI B
npupone, usnydenue CoisiHLIA, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMmaHa, HHEs, CHEra; »JJEKTPUYECKUE SIBIICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IMOJe 3eMJu,
Apeid MNOoI0COB, pOJAb MArHUTHOTO TOJIA ISl JKU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B YUEOHYIO, BBLACIAThH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBJICHUIA;

— OIKCHIBATh MOJ] PYKOBOJICTBOM TMenarora ¢ OOCYKJICHHEM IuTaHa padoThI
M3YYEHHBIE CBOWCTBA TeN W (PU3MUECKHE SBICHUS, UCIOJB3Yys (U3HUUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSII SHEPrus, KOJWYECTBO TEILIOTHI,
yAenbHas TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IUIABJIEHUS, yJIeJbHAs
TEIJI0Ta Mapoo0pa3zoBaHus, yelbHAs TEIIOTa CrOpaHus TOIIINBA,
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KOA(Q(PUIUEHT TOJE3HOrO JEHCTBUS TEIUIOBOM MAIUMHBI, OTHOCHUTEJbHAs
BJIQXKHOCTb BO3/yXa, OJJIGKTPUYECKUI 3apsij, CWIa TOKa, D3JIEKTPUUECKOE
HAnpsDKEHUE, COMPOTUBJICHHE MPOBOAHMKA, YACIBHOE COMPOTHBIICHUE
BEIIECTBA, PadOTa M MOIIHOCTh JJICKTPUYECKOTO TOKA); MPH OMHCAHUU
NpaBWJIBHO TPakTOBaTh C TIOMOIIBIO TeAarora (PU3WYECKUl  CMBICI
HCIOJIb3YEMBIX BEJIWYMH, O003HAUCHHUS U €IUHUIBI (U3UYECKUX BEIUYMH,
HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3UUECKYI0 BEIUYUHY C
APYTUMH  BEIMYUHAMH, CTPOUTh TpadUKH U3YYEHHBIX 3aBUCUMOCTEU
(bU3HYEeCKNX BETNYNH;

OIIPEEIATH MOCIE NPEIBAPUTEIILHOTO 00CYXKIEHHUS C IEJaroroM CBOMCTBA Tel,
¢usznyeckue SBIEHUS U TMPOLECCHI, HCIONb3ysS OCHOBHBIC TOJOXKEHUS
MOJICKYJISIPHO-KUHETUYECKOM  TEOpHUH  CTPOCHMS ~ BEIECTBA,  IPHUHIIHUII
CYIIEpPIIO3ULIMH T10JI€N (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMS 3apsja,
3akoH OMa Uil y4yacTka Lenu, 3akoH /[[coynsi—/lenya, 3aKOH COXpaHEHHS
DHEPTUM; TPHU 3TOM HAXOIUTH CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €T0
MaTeMaTUYECKOE BBIPAKEHHE C ONOpol Ha HU(PPOBBIE 00pa30BaTEIIbHBIE
pecypcesl;

COOTHOCHUTB I10J1 KOHTPOJIEM IeJarora (u3nYecKue MpoLecchl U CBOMCTBA Tel,
B TOM YHCJIE U B KOHTEKCTE CUTYaIlHi IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa,
IpU TIOMOIIM TIEAArora BBIABISATH MPUIMHHO-CIIECICTBEHHBIC CBSI3HM, CTPOUTH
00BbsCHEHHE U3 |—2 JOrMYEeCKUX 1IaroB ¢ OMopoi Ha 1—2 U3y4yeHHbIX CBOMCTBA
(u3HUeCcKUX ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIE 3aaul B |—2 NEWCTBUSA C ONMOPOM HAa aITOPUTM,
OpeIBapUTEIBLHO Pa300pPAHHBII COBMECTHO C MENAaroroM, MCIob3ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3HMUECKHUE BETUUYHUHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJlayl 3aluChIBaTh KPAaTKOE YCJIOBME, BBISBIATH HEJOCTATOK JaHHBIX IS
pelieHusl 3aJaud, BBHIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXOIUMBbIE sl €€
pelleHusl, MPOBOAMTH pacdy€Tbl M CpPaBHUBATh IIOJIYYEHHOE 3HAauYCHHE
(¢u3NYIECKOI BETMYHHBI C U3BECTHBIMU TaHHBIMH,

MMETh TPEACTaBICHUE O MPOOJIeMax, KOTOPbIe MOKHO PEIIMTh MPU MOMOIIN
(U3MUECKMX METOJOB IMOCJE MPEABAPUTEIBLHOTO OOCYXKIEHUS C TEAaroroM;
MCIIOJIb3Ysl ONUCAHUE UCCIIEA0OBAHMS, BBIIEIATH MPOBEPSEMOE MPEANOI0KEHUE,
OLICHHMBATh MPaBWJIBHOCTh TOPSAJKAa IPOBEJICHUS UCCIEIOBAHMS, JelaTh
BBIBO/IbI;

YMETb HaxOJUTh C HCIOJb30BaHHUEM LHU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB
OTIBITHI 10 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TeI
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHCHUMOCTH JABJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPaTyphl; CKOPOCTH TMPOIIecca OCTHIBAHUS/HATPEBAHUS TPU U3IYYCHUU OT
[[BETa M3JIy4arolleil/moraomariieid mMoBEpXHOCTH; CKOPOCTh UCTIAPEHHUS BOJIbI
OT TeMIIepaTyphl JKUIKOCTH U TUIOMAAN €€ MOBEPXHOCTH; dIEKTPHU3AIUSI TET U
B3aMMOJCHCTBHE DJIIEKTPUYECKUX 3apsiOB; B3aUMOJICHCTBHE TOCTOSHHBIX
MarHUTOB, BU3yaJIN3allis MAarHUTHBIX TMOJIEH TTOCTOSTHHBIX MAarHUTOB; IE€HCTBUS
MarHUTHOTO TIOJISl HA MPOBOAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOWCTBA
AIIEKTPOIBUTATEINS TIOCTOSIHHOTO TOKa): (POPMYIMPOBAThH MIPOBEPSEMBIC
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IPEIIOJIOKEHUS, cOOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO 00OpYAOBaHUSA C
ONOPOM Ha CXEMY; ONMCHIBATH XOJ ONbITa U (POPMYJIUPOBATH BBIBOIBI MOJ
PYKOBOJICTBOM I1€J1arora;

MMETb NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB U
JaTYNKOB (U3MYECKUX BEJIUYMH; @pPU MOMOUIM I[eJarora CpaBHUBATh
pe3yJIbTaThl U3BMEPEHU ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C II€AAroroM UCCIEJ0BaHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BETUYMHBI OT JPYTOW C HCIOJIB30BAHUEM MPSIMBIX H3MEpPEHUM
(3aBHCHUMOCTb CONPOTHUBIICHHS MPOBOJHHMKA OT €ro JUIMHBI, IUJIOLIAIU
MONEPEYHOT0 CEYEHUS] U YJEIbHOIO CONPOTHBJIEHUS BELIECTBA IPOBOJHUKA;
CWJIBl TOKA, MAYLIEr0 4Yepe3 MPOBOAHHUK, OT HANPSIKEHUS Ha IMPOBOJHHUKE;
HCCJIEIOBAHUE  TOCJIEJOBAaTEIbHOTO W MAPAJUIEIBHOTO  COEAMHEHUI
MIPOBOJIHUKOB):  IJIJAHUPOBATh HCCIEJOBAaHUE, COOUpaThb YCTAaHOBKY U
BBIIIOJIHATH U3MEPEHUS 110l PYKOBOJICTBOM I1€1arora, ciaeays NpeIoKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJbTaThl MOIYYEHHONW 3aBUCUMOCTH B BHUJIE€ TaOIMI] U
rpaduKoB, enaTh BHIBOABI IO pe3yibTaTaM MCCIEA0BaHUs MOCIIE 00CYKICHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEJIWYUH (yAeJbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHHMKA, pad0Ta U MOLIHOCTb
ANEKTPUYECKOr0 TOKA): € TMOMOULIBI0 MEAarora IUIAHUPOBaTh H3MEPEHUS,
coOHUpaTh  JKCHEPUMEHTAIBHYIO  YCTAaHOBKY, CIEIysl  IPEIJIOAKEHHOU
MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUYHHBL;

coOI01aTh MpaBujia TEXHUKU O€30MacHOCTH IMpu padoTe ¢ 1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
CONOCTAaBJIATH C TIOMOIIBIO I€Jarora MPUHLHIBI JEUCTBUS HN3YYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HAa UX ONMUCAHUs (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPruu, DSIEKTPOOCBETUTEIIbHbBIE
NpUOOpBI, HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTENHN; BJIEKTPOMArHUT, 3JIEKTPOJBHUraTeilb MOCTOSHHOIO TOKa),
UCIIONIb3Ysl METOAMYECKUE MaTepuaibl O CBOWCTBAX (PU3UYECKHUX SIBICHHUN U
HeoOxoauMble (PU3NIECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIBHOIO OOCYKIEHHUS C IMEJaroroM MpocThie
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KMJKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHErO CrOpaHusA, OAJIEKTPOCKOI, PeocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKMX LIeTe C TMOCJIEeA0BATENbHBIM U
napajijieibHbIM COEUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHbIE 00O3HAUYEHHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALMIO O MNPHUMEpPax MNPAKTUYECKOTO
MCIOJIb30BaHus (PM3NYECKUX 3HAHUI B TOBCEIHEBHOM JKU3HU AJIs1 00eCIIeUeHUs
0€30MacHOCTH MPHU 0OPAIEHUH ¢ MPUOOPAMU U TEXHUIECKUMHU YCTPOUCTBAMH,
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COXpaHEHUsl 3/I0POBbSi U COOJIIOJIEHUS] HOPM SKOJOTHYECKOIO IMOBEJICHUS B
OKPYKarolIEn Cpee;

— OCYILIECTBJIATh C TIOMOIIBbIO TeAarora MOUCK HH(OpMaUUd (PUINIECKOTO
colepKaHus B ceTH HTEepHET, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIYTEM
CpPaBHEHHUS JTOTIOJHUTEIbHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas
SABJISIETCS] IPOTUBOPEUYNBOM WIIH MOXET ObITh HEAOCTOBEPHOM;

— HCHOJB30BaTh MPU BBHIMOJIHEHUU yUE€OHBIX 3aJaHUN OTOOPAaHHYIO MEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (U3HUECKOTO COACpIKAHUSA, CIPABOYHBIC
MaTepualibl, pecypcsl ceTh MHTEpHET; BIaAeTh NPUEMaMH KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHus HH(GOPMALIMU U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO
C ONOPOM Ha aJTOPUTM U YTOUHSIOIIKAE BOIPOCHI NIENArora;

— co3[aBaTh MOJ] PYKOBOJCTBOM Iegarora ¢ oOOCYXIEHHEM IUIaHA pPadOThI
MUCbMEHHBIE M KpaTKUe YCTHbIE cooOmeHus, 00o6mas wuHpopmanuio u3
HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJAEP AHUS, B TOM YHUCIE MyOJIUYHO
IIPEACTABIATh PE3YJIbTAThl IPOECKTHOM WU UCCIIEI0BATEIBCKON AEATEIBHOCTH;
IIPM 3TOM TPAMOTHO HCIIOJb30BaTh M3YYCHHBIM IOHATUHHBIN amnmapar Kypca
(U3MKH, COMPOBOXKAATH BHICTYIIJICHUE NTPE3ECHTALUEH;

— IIpH BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIIEI0BAaHUIN (PU3NUECKUX MTPOLIECCOB
MO/l PYKOBOJCTBOM MeNarora pacrnpeiessTb OOs3aHHOCTH B TIpynmne B
COOTBETCTBHUM C IOCTABJICHHBIMM 33/1a4aMHM, CJIECIUTH 34 BBIIOJHEHUEM ILIAHA
NEeUCTBUIN U KOPPEKTUPOBATH €ro, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
NEATENIbHOCTh TPYNIbI; BBICTPAaMBaTh KOMMYHMKATHBHOE B3aWMOJICHCTBHE,
MPOSIBJISISt TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

9 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y 00YJAIOITUXCS YMEHMUIA:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaTh MMM Ha 0a30BOM YPOBHE:
cucTteMa OTcu€ra, MarTepuaiabHasi TOYKa, TPAEKTOPHUS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO ABWXKEHMS, nedopmanus (ymnpyras, IiacTHUeckas), TPEHUE,
yenmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M NEPErpy3KH; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHUYECKHME KoJieOaHUs W BOJHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK; AJIEKTPOMATHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U aJIbHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NOTOWCHUS,
anb(da-, 6eTa- U raMMa-U3JIydeHUs, U30TOIbI, JIEpPHAst SHEPTeTHKA,;

— COOTHOCHUTbH SIBJIEHUSI TOCJE MPEABAPUTEIBHOIO OOCYXKICHHS C IeAarorom
(paBHOMEpHOE " HEPaBHOMEPHOE IPSIMOJINHEWHOE JBUYKEHUE,
PAaBHOYCKOPEHHOE TMpPSIMOJIMHEMHOE JBWXKEHHE, CBOOOJHOE TAaJeHUE Tell,
PaBHOMEPHOE JBUKEHUE N0 OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, PEAKTUBHOE
IBWKEHUE, KoJiebaTellbHOE JIBIDKEHHME (3aTyXalllMe U BbIHYXKJICHHbIE
KojeOaHus), PE30HaHC, BOJHOBOE  JIBIJKEHHME, OTpaX€HUE  3BYKa,
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U TIPEJIOMIIEHHE CBETA, MOJTHOE
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BHYTpPEHHEE OTPAKCHHE CBETA, PA3JI0OKECHHE OEIIOT0 CBETA B CIIEKTP U CIIOKCHUE
CIEKTPAJIbHBIX IIBETOB, IUCIEPCHS CBETa, ECTECTBEHHAs] PaJIMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa W3JIYYCHHS) 1O ONHCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIONINX JTaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C TOMOINIBIO TIEAArora MPOSBICHUE W3YYCHHBIX (U3HYCCKUX
SIBIICHUH B OKpYXKaroleM Mupe (B TOM drciie GU3NUYECKUe SIBICHUS B IPUPO/IE:
OPWIUBBL U OTJMBBI, JBWKEeHHE TuIaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKCHUE  JKUBBIX  OPraHU3MOB, BOCIPHUSTHE 3BYKOB  KHUBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKIE BOJIHBI, IIyHAMH, 3X0, I[BETa TEJl, ONTHYECKUE
SIBIICHUS B TIPUPO/IE, OMOIOTUIECKOE JICHCTBUE BUAUMOTO, YIbTPa(hHUOIETOBOTO
M PEHTTEHOBCKOTO W3IyUYEHUH; €CTeCTBEHHBIM pPaJUOAKTHUBHBIA  (OH,
KOCMHYECKHE JIy9H, pPaTuOaKTHBHOC W3IYYCHHE NPUPOIHBIX MHHEPAJIOB;
JEHUCTBYC PATMOAKTUBHBIX M3TyUYEeHUN HA OPTaHW3M YeJIOBEKa), TIPH STOM ITOJ
PYKOBOJICTBOM TIeJlarora TEPEeBOIUTh NPAKTUYCCKYIO 3a1ady B y4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PM3UUECKUX SBIICHUN;
OMUCHIBATh MO/ PYKOBOACTBOM TIefarora ¢ OOCYXXIEHHUEM IUlaHa pPaboOThI
U3YYCHHBIC CBOWMCTBA TeJl U (PU3UYECKUE SIBICHUS, UCHOJIBb3YSd (PU3MUECKHE
BEJTMYMHBI (CpEHSIE UM MIHOBEHHas CKOPOCTh Teja IMPU HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHUE, MepeMelIeHue, MyTh, YIJIOBas CKOPOCTh, CUjla TPEHHUS,
CuJia YOpYrocTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO MaJIeHMs], BEC TeJa,
UMITyJIbC Teja, HMMIYJIbC CHIbl, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTEHIIMAIbHAST DHEPTUs Tella, TMOJHSATOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTCHITHATBHAS DHEPTUS CXKATOW MPYKUHBI, KHHETHYECKasT YHEPTHUs, IMOJTHAS
MEXaHW4eCKas DHEpPrus, IMEePUOJ W dYacToTa KoJeOaHWH, IJWHA BOJHBI,
TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHSI
Cpenpl); TpU ONMHCAHWUU C TIOMOIIBIO YYUTEIS TIPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHS W EAUHUIIBI
(Gu3MYeCKMX BEJIWYUH, C OMOPOM HAa METOAMYECKHUX MaTepuanl HaxXOJIHUTh
dbopMynbl, CBSA3BIBAIONIME JAaHHYIO (U3MUECKYIO BEJIMYUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpadUKM H3YyUYEHHBIX 3aBUCUMOCTEH (DU3UIECKUX
BEJIMYHH;

XapaKTepU30BaTh TIOCIIC TMPEABAPUTEILHOTO OOCYXKJACHHS C IeIaroromMm
CBOMCTBA TeJl, PU3NYECKUE SIBICHUS U TTPOLIECCHI, CTIONIb3YsI 3aKOH COXPAHECHHUSI
DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPHUHIIUI CYIEPIO3UIUN  CHII,
MIPUHITUTT OTHOCHTENILHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHSI
UMITYJIbCa, 3aKOHBI OTPAXEHUS M TPEJIOMIICHUS CBETa, 3aKOHBI COXPaHCHHUS
3apsIOBOTO M MacCOBOT'O YHCEN MPHU SASCPHBIX PEAKITUAX; MPU dTOM HAXOJHTh
CIIOBECHYI0 (POPMYJIHMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOE BBIPAKCHHUE C
ornopoi Ha 1u(poBbIe 00pPa30BaATEIIBHBIE PECYPCHI;

COOTHOCHTh IO/ KOHTPOJIEM Teiarora Gu3nyeckue mpoiecchl U CBOMCTBA Te,
B TOM YHUCJIE M B KOHTEKCTE CUTYaIIMi MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa:
BBISIBIISITH MPU TOMOIIM TIeJarora MPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
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0o0bsicCHEHHEe M3 2—3 JIOTMYECKHX IIIaroB ¢ ONOpOoM Ha 2—3 U3YUYEHHBIX
CBOMCTBA (PM3UUECKUX SBICHUM, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
penaTh TUIOBBIE PacU€THBIE 3aJ1aul B |—2 AEMCTBUS C OMOPOM HA alrOpPHUTM,
MIPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C, UCIIOJIB3YsI 3aKOHBI B (DOPMYJIBI,
CBsI3BIBAIONTUE (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTAIONIUME WIM HU30BITOUYHbBIE
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIEC JUISI pEelICHUs,
IPOBOJUTH Pacy€Thl U OLEHUBATH C TOMOIIBIO YUYUTEIS PEATUCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEJIMYUHBI,

UMETh MpEJICTaBIIEHUE O MpodiemMax, KOTOPble MOXHO PEIIUTh MPU MOMOIIH
(GU3MYEeCKMX  METOJIOB; HWCHOJB3YyS OINKWCAHWE WCCICIOBAHUA, IIOCTC
MIPEABAPHUTEILHOTO OOCYXACHUS C TIEAaroroM BBIACIATH TMPOBEPSEMOE
MPEANOJOKECHNE,  OIEHWBATh  NPABWIBHOCTH  TOPSAKA  MPOBEIACHUS
MCCJICIOBAHMSI, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIHTATHI HAOIIOACHHIMA
1 OTIBITOB,;

yYMETh HAXOJUTh C HCIIOJIb30BAaHUEM HU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUMN WM (PU3NYECKUX CBONCTB TEIN
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS OSHEPIHH;
3aBUCUMOCTh TE€pHoJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl rpy3a U
KECTKOCTU TPYKUHBI W HE3aBHCHMOCTh OT aMIUTUTYIBI MaJbIX KOJICOaHWUH;
NPSIMOJIMHEHOE PacIpOCTPaHEHNE CBETa, pasiioskeHne OeIoro cBeTa B CIIEKTP;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IIJIOCKOM 3€pKalleé U CBOWCTB M300PaKEHHUS
npeaMera B coOuparouield JuH3e; HaOMI0JACHUE CIUIOIIHBIX WU JIMHEWYaThIX
CIEKTPOB M3JIYYCHHS): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
HaOopa 0OOpy/IOBaHUSI C OMOPOM Ha CXEMy; OMHUCHIBATH XOJ OMbITAa U €r0
pe3ynbTaThl, GOPMYITUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€/Iarora;
POBOJUTH TIPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX H3MEPEHUH, Ompeess
CpelHee 3HAUYCHHE HW3MEPSIEMOW  BEIUYUHBI  (QOKYCHOe  paccmosHue
cobuparouet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOopPa;

MIPOBOJIUTH COBMECTHO C TIEaroroM MCCASAOBAHNE 3aBUCUMOCTEN (DU3UICCKUX
BEJIMYMH C HWCIOJIB30BAHUEM TNPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT
BpPEMEHU TPU PAaBHOYCKOPEHHOM JIBIKCHHUN 0€3 Ha4aJIbHON CKOPOCTH; TIEpHoa
KOJIcOaHW MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yTJja
OTpa)XE€HUsI CBETa OT YIJIa MAJeHUsl M yrila MPeJOMJICHHUs] OT yrila MaJCHHs):
nocJie 00CYXIeHHUs TOJT PyKOBOJICTBOM TI€/Iarora MiaHupoBaTh UCCIEI0BaHUE,
coOupaTh YCTaHOBKY, (DUKCHpOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHMOCTH
¢u3nueckux BETWYMH B BHJAE TaOmuil ¥ TpaduKOB, JENaTh BBIBOJBI IIO
pe3ynbTaTam HCCIICIOBAHUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUS (DU3NICCKUX BEIMUUH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Tea MPHU PaBHOYCKOPCHHOM JBHKCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYXKHHBI, KOIPGUIMEHT TPEHUS CKOIBKCHHS,
MeXaHUYecKas paboTa M MOIIHOCTh, YacTOTa MW TEPHOJ KOJcOaHMA
MaTEMaTHYECKOTO ¥ MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIICH
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JIMH3bI, pPAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TIEAarora MjIaHupOBaTh U3MEPEHHUS;
coOUpaTh SKCMNEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH U3MEPEHHUs, CIEAys
MPEMIOKEHHOW ~ MHCTPYKLMHM;  BBIYUCIATH  3HAUEHHE  BEIUYUHBI U
aHAJIM3UPOBATh MOJIYYEHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOM IMOTPELIHOCTH
U3MEPEHN;

coOMroaTh MpaBWiia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHHOTO 00CYKIACHHUS C ME€1aroroMm;
CONOCTAaBJSATh C TIOMOIIBID I€Jarora OCHOBHBIE IIPU3HAKA HW3YYEHHBIX
du3nueckux Mojenel: MaTepualibHasg ToOuKa, a0COJIOTHO TBEPAOE TEo,
TOYEUHBIM MCTOUYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAHETAapHasi MOJIENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O sI/Ipa C OIIOPOil HA METOANYECKUE MaTEPHUAIbI;
XapaKTEpHU30BaTh IMOCIE NPEABAPUTEIBLHOIO OOCYXKAECHHS C [eIarorom
MPUHITUIIBEI ICUCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OMOpOl Ha WX OmucaHusA (B TOM 4YHUCIE: CHUAOMETP, JAaTYUMKU MOJIOKEHUS,
paccTosiHuSL UM YCKOPEHHMs, pakeTa, 3X0JO0T, OYKH, MEepUcKon, (oroammapar,
ONTHYECKUE CBETOBOABI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCTIOJIB3Ys HIU(PPOBbIE 00pa30BaTEIbHbBIE PECYPCHI;

UCII0JIB30BATh M0/, PYKOBOJCTBOM II€/1arora CXE€Mbl U CXEMAaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKHMX YCTPOMCTB, HW3MEPUTEIbHBIX MPUOOPOB U
TE€XHOJIOTUYECKHX MPOIECCOB NPH PEIIEHUH Y4YEOHO-IPAKTUYECKUX 3a/1ay;
ONTHUYECKUE CXEMbl MJi1 MOCTPOCHUS H300pKEHUN B IUIOCKOM 3€pKaje U
cobuparomiei JIuH3e;

MPUBOANTH TMPUMEPHI/HAXOAUTh HH(POPMALMIO O MPUMEPAX MPAKTUYECKOTO
UCIOJIb30BaHUs GPU3NYECKUX 3HAHUN B IOBCEIHEBHOM JKU3HU AJIs1 00eCneUeHUs
0€30MacHOCTH MpU 00palleHuu ¢ IPUOOPAMH U TEXHUYECKUMHU yCTPOUCTBAMH,
COXPAHEHHUSI 3/10pOBbS U COOJIIOJEHUS HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKPYIKaroIIEn Cpee;

OCYIIECTBIIATH MOJI PyKOBOJICTBOM Ile/iarora nouck nHpopmannu Gu3nieckoro
conepxkaHusi B ceth WHTepHET, CaMOCTOSITENbHO (OPMYIUPYS MOMCKOBBIM
3ampoc, HAXOAUTh MYTH ONpPENENEHUsT JOCTOBEPHOCTH  MOJYYEHHOM
MH(}OpMaAIMK HA OCHOBE UMEIOIIMXCSA 3HAHUM U TOTIOJIHUTENIbHBIX HUCTOYHUKOB;
MCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 33JaHUi OTOOpPAHHYIO IMEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOrO COAEpk aHHs, CIpPaBOYHbIC
MaTtepualbl, pecypchl ceth VIHTEpHET; BIaAeTh NPUEMaMH KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpazoBaHusl THPOPMALIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO
C ONOpPOM Ha AJTOPUTM M YTOYHSIOLIME BOIPOCHI I1E€arora; cOo3AaBaTh IOJ]
PYKOBOZICTBOM Ile/iarora ¢ 00Cyk/1€HUEM IJ1aHa pabOThl MTUCbMEHHBIE U YCTHBIE
cOOOIIIeHHs] HA OCHOBE MH(OPMAILIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO
colepkaHusi, IMyOJMYHO TMPEACTaBIATh Ppe3yJbTaThl MPOECKTHOM WM
UCCJIeIOBATENLCKON  JIESITENIbBHOCTH; TMPU 3TOM TIPaMOTHO HCHOJb30BATh
U3YYCHHBIM TMOHATUHUHBIA  ammapar HM3y4yaeMoro paszaena (QU3uKu |
CONPOBOXKJIaTh BBICTYIUICHUE TMpe3eHTallue C y4€TOM OCOOCHHOCTEH
ayJIuTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHupPOBaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHUE KaXA0W TEMbI yueOHOro npeamera «dusukar
[IpumepHOI amanTUPOBaHHON OCHOBHOM 0OOpa3oBaTENbHOM MHpPOrpaMMbl OCHOBHOIO OOIIETO0 OOpa30BaHMs OOy4arOUIUXCA C
3aJIepP’)KKOM IICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM paszaenoMm [IpumepHoii paboueil mporpammbl
yueOHoro npenmera «Puznka» 00pazoBaTeNIbHOM MporpaMmMbl OCHOBHOTO o011ero oopasosanus. [1pu stom Opranusanus Bopase
cama BHOCHTb MU3MEHEHMsI B COJIEpP)KaHUE U paclpesiesieHue yyeOHOro Marepuaia Mo rogaM oO0ydeHHsl, B MOCIEA0BATEIbLHOCTh
U3yYEHUs TEM M KOJMYECTBO YaCOB HA OCBOCHME KAXKIOW TEMBbI, ONPEACICHUE OPraHU3alMOHHBIX (OpM OOy4YEeHHS W T.II.
OOOCHOBAaHHOCTh JAHHBIX MU3MEHEHUH OIpeAeIseTcsl BHIOpaHHBIM OOpa3zoBaTenbHON opranuzanueil YMK, nHauBuayanbHbIMU
MCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOywaromuxcsi ¢ 3[IP, cremeHpo yCBOEHHOCTH HMMHU YYEOHBIX TEM,
PEKOMEHJALMSIMHU 10 0TOOPY M alanTaluK yueOHOTo MaTepualia no (pu3uke, npeacTaBieHHbBIMU B [0sICHUTENBHOM 3aMKCKe.

7 KJIACC (68 )
TemaTnueckmnii OcHoBHbIE BUbI 1eSITeJIbHOCTH y4alIUXCs
OcHOBHOe coep:kaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUI)
Paznen 1. ®u3nka u €€ poJib B MO3HAHUM OKpPY:Kaouiero mupa (6 u)

duzuka — Oduszuka — Hayka O mpupone. SBieHus | BrlsBieHHE OCHOBHBIX Pa3iU4Mi MPH MOMOIMM MEAarora Mexay (U3NYEeCKUMU U XUMHUYECKUMH

HAyKa 0 pupoje | NPUPOILI (MC®).  ®usumueckume  sBiuenus: | npespamenusamu (MC — xumus).

(24) MEXaHHYECKHE, TEIJIOBBIC, aeKkTpuueckue, | PacrmosnaBanue u Kiaccuukanus mocie OOCYXKICHHS C IMEJaroroM IPH MOMOIIM HABOSIIHX

MarHuTHBIE, CBETOBBIC, 3BYKOBEIE. BOMPOCOB (PM3HUYCCKUX SBJICHUI: MEXaHHYECKHUX, TCIUIOBBIX, O3JCKTPUUECKUX, MATrHUTHBIX

U CBETOBBIX.
Habnronenue u onmcanue GU3HYECKUX SBICHUN Ha 0a30BOM YpOBHE.

duznueckne dusnyeckne BCIWYHHEL. Uzmepenne | OnpenencHue MpH MOMOIIH TIejarora eHb IJICHUS KA H3MEPHTEILHOTO MPHOopa.

BeJIMYHHBI (2 49) (usnveckux BenmanH. Qusuueckue npu60pbz6 N3mepenne mo oOpasily MmoJi pyKOBOJCTBOM Iearora JIMHEHHBIX pa3MepoB TEJl M MPOMEKYTKOB

5 MC — 51eMEHTHI COJIEPKAaHMS], BKIFOUAIOLINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE MOIPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
6 KypcuBom 0003HaueH yueOHBINH MaTepHAl, KOTOPHII H3y4aeTcs, HO HE BRIHOCUTCS Ha MPOMEXKYTOUHYIO H UTOTOBYIO aTTECTAIIHIO.
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Hozepewmnocms
CHCTEMA CIMHHUIL.
ﬂemoucmpauuu7

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUUYECKHE,
MarHUTHbIE, CBETOBBIC SIBICHUS.

2. ®duznueckue NTpUOOPHI U MpoLeaypa MPSIMBIX
U3MEpPEHUIl  aHalloOTOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvlie nadopamopuvie padomvl uIu
INEKMPOHHAA 0EMOHCHPAUUL.

usmepenui.  MexayHapoHas

1. Ompenenenue LICHBI JIeTICHUS
U3MEpHUTENILHOTO  mpubopa  (MCHOJIb3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepenne  o0bEMA  KHUAKOCTH U
TBEPIIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHH C YYETOM MOTPELTHOCTEH.

W3mepenne mo o6pasiy moj pyKOBOACTBOM HeAarora 00b&Ma >KUIKOCTH U TBEPAOTO Tema.
Wsmepenne mo o0Opasny moJi pyKOBOACTBOM II€Jarora TeMIepaTrypbl IPH MOMOIIM XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATypHI.

BrinonHeHre HECIOKHBIX TBOPYECKMX 33JaHMi C ONOPOMl Ha aIrOpUTM, INpeBApUTENBEHO
Ppa300paHHbIH ¢ IEAAroroM IO MOUCKY CIIOCOO0B N3MEPEHHUS HEKOTOPBIX (PU3NUECKIX XapaKTCPUCTHK,
HaIpuMep, pPa3MepOB MajbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecrBeHHO-
HAYYHbIH METOJ
no3Hanus (2 v)

Kak ¢usuka u Japyrue ecTecTBEHHbIE
HayKH M3y4aloT Ipupony. Ecmecmeenno-nayunbiii
Memoo nosHaHuA:  Habriodenue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbIOBUDICEHUE — 2UNOME3,
9KCHepUMEHM No npogepke 2unomes, oOvicHeHue
Haoooaemozo sgnenus. Onucanue Quuyeckux
SA6IEHULL C NOMOUWBIO MOOeell.

[Tpeamet u MeTOBI HUBUKH.
JHemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

BplnBiKeHNE THIIOTE3 MTOCIIE PEIBAPUTEIBHOTO 00CYKACHHS C NEIaroroM, OOBbSICHSIOIUX POCThIE
SIBJICHUS1, HAIIpPUMED:

— MOYEMY OCTAHABIMBAETCA ABHKYLIEECS 10 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B XKapKyI0 [I0rOy B CBETJION OEKIE IPOXJIAJHEN, UEM B TEMHOM.

Br100p cnoco6oB MpoBEpKH T'MIOTE3 U3 MPEJIOKEHHBIX MEIaroroM.

HaOmionenne npemIoKeHHBIX II€AaroroM HCCIENOBAaHUHA 10 TPOBEpKE KAaKOW-THOO THITOTE3BI,
HalmpuMep: JAIBHOCTh NOJIETa MIApHKa, MYIIEHHOTO TOPU30HTAlIbHO, TEM OOIbIIe, YeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C Ie1aroroM IMpoCTEHIINX MoJieNel (U3NIEeCKUX SIBJICHUI (B BUE€ PUCYHKOB
WJIN CXEM), HallpuMep IaJIeHue IpeIMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETA.

Paznen 2. IlepBona

YyajibHbIe CBeieHUsI 0 cTpoennn BemecTa (5 )

Crpoenue
pemectsa (1 v)

CrpoeHue BelecTBa: aTOMBI M MOJICKYJIbI, UX
pasmepwvl. Onvimul, 00KaA3vl8aOUUe OUCKPEMHOE
cmpoeHtue geujecmsa.

@ponmansuvie nabopamopusle padomvt U

Habmronenne 1 MHTEpIpeTanus COBMECTHO C MEAaroroM OIBITOB, CBHIETENBCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMYHBIX BEIIECTB B BOJE.

OreHKa NpU MOMOIIM TEXHOJOTMYECKOH KapThl pa3MEpOB aTOMOB M MOJIEKYNI C HCHOJIb30BAHHUEM
¢dororpaduii, HOJIy4EeHHBIX HA aTOMHOM CHIIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapuUTEIbHOT0 00CYKICHUS € IEaroroM pa3MepoB MaIbIX TEIl.

7 Bee JlemoHcTparmu u JlabopaTopHble paboThl, MPECTABICHHbIC B COICPKAHHUH, JOITYCKAETCsI(MOYKHO) TIPOBOIUTD, HCIOJb3Yysl HHDOPMALIMOHHBIE M JIEKTPOHHBIC TEXHOJIOTHU (LH(POBbIE
00pazoBaTeNbHBIE PECYPCHI).
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onvimul®,
1. Onenka quaMerpa aToMa METOIOM PSAOB (cC
HCTIONB30BaHueM (oTorpaduii).

JIBukeHue

M B3aNMO/IeiicTB
He YaCTHIX
BemecTna (2 1)

JBmwxenue yactul BemecTsa. CBA3b CKOPOCTU
JIBJKEHMSI 4acTHL ¢ TeMIepaTrypoil. bpoyHoBckoe
nBwkenue, muhdysus. Bzaumoodeticmeue yacmuy
eeuwjecmea: npumadICeHue u Ommankuéanue.

Hemoncmpauyuu

1. HabnroneHne OpOyHOBCKOT'O JBHKEHUSL.

Dponmansvuvie nabopamopuvie padomvt u
onvimol

1.0mpiTel 1m0 HaOIONCHUIO

pacImpeHns Ta3os.

2.0nbITHl 110 OOHAPYXKSHUIO JEHCTBHS CHII

MOJICKYJISIPHOTO MPUTSHKEHUSL.

TCILIOBOTO

Habmonenue n 00bpsicHeHHE TIPH IOMOIIHN TeJjarora OpoyHOBCKOTO JABMKEHHS U sBIeHUS Tuddy3um.
[IpoBenenue u 0OBACHEHUE C OMOPOW Ha AITOPUTM, NPEABAPHUTENLHO Pa300paHHBIN C IeJ1aroroM
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

[IpoBeneHne m OOBSICHEHHE OIBITOB C OMOPOW HA AJITOPUTM, IPEIBAPUTENHHO Pa3o0paHHbIA C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI M OTTAJIKUBAHUSI.

ArperatHsble
COCTOSIHMSI
BemrecTBa (2 )

ArperaTHbIC COCTOSIHHS BCIECTBA: CMPOEHUE
24308, Jrcuokocmeti u meépovix
(kpucmaniuyeckux) men. Bzaumocesnzv medcoy
CBOUCMBAMU  BEUECNE 8 PA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  AMOMHO-MOJEKYJIAPHbIM
cmpoeHuem. Ocobennocmu azpecamuwix
COCMOsiHULL 600bI.

Hemoncmpauyuu

1. Habmonenue quddysuu.

OmnucaHue oA pyKOBOJCTBOM Iefiarora (C MCIojib30BaHUEM MPOCTHIX MOJIENIei) OCHOBHBIX pa3inuuui
B CTPOEHUU Ia30B, )KUJKOCTEN U TBEPABIX TEI.

HauanpHble mnpeacTaBieHHsT O MaJoOil CXKMMAeMOCTH JKHJIKOCTEW W TBEPABIX TeJ, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpPOBHE I0J] KOHTPOJIEM IEAarora O CoXpaHeHHH (GpopMbl TBEPIBIX TEN U
TEKy4€CTU XKHUJIKOCTH.

HabmroneHue 3a onbITaMu, JOKa3bIBAIOIIUMHE, YTO B TBEPAOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS B
CpelHEM Aablie APYT OT Ipyra (INIOTHOCTh MEHBIIE), YEM B JKHIIKOM.

VYcraHoBlIeHME € ONOPOM HAa JUAAKTUYECKUH MaTepual IpOCThIX B3aUMOCBSI3EH MEXIY
0COOCHHOCTSIMHU arperaTHBIX COCTOSHMH BOABI W CYIIECTBOBAHHEM BOAHBIX opraHm3mMoB (MC —
ouoiorusi, reorpadus).

Pasgen 3. /IpuskeHue u B3aumoaeicreue e (21 1)

Mexanuueckoe
asuxkenue (3 u)

MexaHnnueckoe JBIKeHHE. PaBHOMepHOe u
HepaBHOMepHOe jBIkeHHe. CkopocTs. Cpeduss

CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér mytu u BpeMeHU BUKEHUSL.
Hemoncmpauyuu
1. HaGnronenne MEXaHHWYECKOTO  JIBMIKEHUS

HccnenoBanue paBHOMEPHOTO JBMKEHHSI U ONPENIEICHHUE €r0 MPU3HAKOB MOCIE MPEABAPUTEIHHOIO
00CYXIEHUS C TIeIarOTOM.

HabnroneHne HepaBHOMEPHOTO IBMKCHUS U OTPEICIICHHIE ero0 OTIMYHI OT pABHOMEPHOTO JTBIKECHUS
HOCJIe IPeABAPUTETIFHOTO 00CYKICHHS C TI€arOTOM.

PerieHne TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 JCUCTBUS C OMOPOW HA aNrOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIaroroM Ha OIpeeleHne MyTH, CKOPOCTH U BpEMEHU PaBHOMEPHOTO

8 31ech U qajee MPUBOANTCS PACIIMPEHHBIH HepedeHb J1a00PaTOPHBIX pabOT M OMBITOB, U3 KOTOPOTO YYHUTEIb JieJaeT BHIOOP 10 CBOEMY YCMOTPEHHIO U € YUETOM CITUCKa SKCIIEPUMEHTAIBHbIX 3a1aHHH,
npeaigaraeMeix B pamkax OI'D mo dusuke.

37




Tena.
2. U3mepenue
JIBHDKCHUSL.
Dponmansvuvie nabopamopuvie padomvt u
onvimol
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKEHUs (IIapuKa B JKUAKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOWIIA U T. I1.).
2. Ompenenenue cpenHei CKOpPOCTH
CKONBKEHMSI OpycKa WM IIapuKa 10
HAKJIOHHOH MJIOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHIKCHMUA.
Ananmuz Ipyu NOMOIIH IeJaarora Fpa(i)I/IKOB 3aBUCHUMOCTHU IMTYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuus, macca,
IUIOTHOCTD (4 4)

SBenue WHEPIHUH. 3akon unepyuu.
Bzaumooeticmeue men Kkax npuuuna u3MeHeHusl
ckopocmu  Osudicenuss men. Macca kax mepa
unepmuocmu mena. Ilnotaocts BeuiectBa. Cesisb
RIOMHOCMU € KOAUYECMBOM MOJEKYL 6 eOuHuye
00véMma eeuyecmea.

JHemoncmpavuu

1. HabnromeHue sSIBJICHUS HHEPIINH.

2. HabnroieHre U3MEHEHUsSI CKOPOCTH TMPH
B3aMMOJICHCTBHH TEJL.

3. CpaBHEHHE MaCC MO B3aUMOJICHCTBHUIO TEJI.

OOBsiCHEHHE TIPH TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3MPOBAHWE SBICHUI,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKEHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO TIPEKPATUTh BIKCHUE HA BEJIOCHIICIC WM CaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, IEMOHCTPHPYOITHX
U3MEHEHHE CKOPOCTH IBUKEHUS Tela B pe3yJibTaTe JeHCTBUS Ha HErO APYruX Tedl.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJelIeHHe MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJACTBOM II€[arora, IEMOHCTPHPYOITIX
3aBUCHMOCTb U3MEHEHHUS CKOPOCTH TeJla OT €r0 MacChl IPU B3aUMOIeUCTBUM Tell. M3MepeHue Macchl
Telna pa3IMyHbBIMU CIIOCOOaMH.

OmnpepeneHne COBMECTHO C TIEaroroM INIOTHOCTH TeJla B pe3yJIbTaTe H3MEPEHHS €T'0 MACCHI M 00BhEMa.
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Cuaa. Buasl cun
(14 )

Cuna KaK XapaKTePUCTHKA
B3anMoieiicTBus Ten. Cuila yIpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunwi c  nomowwio
OunHamomempa. SIBI€HHWE TATOTCHHUS W CHJIA
TsoKecTd. Cuna msscecmu Ha Opy2ux NIAHEmMAax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaMpAaBJIECHHBIX 1o OJHOM TIPSIMOM.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
cKonvoicenus u mpenue noxosi. Tpenue 6 npupoode u
mexnuxe (MC).

jlemomcmpamm2

1. CnosxxeHue cuil, HaIpaBIEHHBIX IO OJTHOU
MIPSIMOH.

2. [lemoncmpayus  cunvl
PA3TUYHBIX MAMEPUALAx.

@ponmansusle nabopamopnvie padomuvl u

onvimol.

1. OnpenerneHne MWIOTHOCTH TBEPIOTO TeTa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCUMOCTH
pacTsokeHus  (medopManui) TPYKUHBI  OT
TIPHIOKEHHON CYUTBL.

3. OmBITHI, JIEMOHCTPUPYIOLIME 3aBHCUMOCTD
CHIIBI TPCHUS CKOJIBXCHHS OT Beca Tela U
XapaKkTepa COMPHUKACAIOIIIXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

W3yueHne COBMECTHO C ITEAaroroM B3anMOSHCTBHUS KaK IPUIWHBI H3MEHEHHS CKOPOCTH TeJla WIIH €T0
neopMarum.

OmnucaHue Ha HAuaJIbHOM YPOBHE PEaJbHBIX CUTyallMi B3aMMOEHCTBHUS Tell C TIOMOIIbIO MOJETEH, B
KOTOPBIX BBOJTUTCS TOHSATHE M N300payKeHIE CHIIBI.

W3ydeHne moa pyKOBOJICTBOM I€AArora CUibl YIOPYTOCTH, 3aBUCHUMOCTH CHIBI YIPYTOCTH OT
YAJIMHEHUS! pE3NHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBISIETCS NEHCTBHE CHIIBI YIPYTOCTH (YIPYTOCTh MA4a, KPOCCOBOK, BETOK AEpeBa
u 1p.).

AHanu3 ¢ Onopoi Ha JUAAKTUYECKUH MaTepual MOJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBICHUEM TSTOTEHUSI.

[lonnMaHue ¢ omopoil Ha CXeMbl IPU IOMOIIM IE€Aarora OpOWTAJIBHOTO JBM)KEHMS IUIAHET C
HCIIOb30BaHUEM SIBICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMUs).

W3mepenune Beca Tena ¢ MOMOILIBIO AuHaMoMeTpa. ODOCHOBaHHE 3TOTO CHOCO0a U3MEPEHUs Mocie
MIOBTOPEHUS C TIEJITarOTOM.

HabnroneHue sBIeHNUS HEBECOMOCTH.

Habnronenune 3a SKcrieprUMEHTaIbHBIM MTOTyYCHUEM TpaBUIIa CIIOKEHHS CHII, HAIPaBICHHBIX BJIOJb
oHOM nmpsimoit. Onpenenenye Npyu MOMOLIH N€Jarora BEIUYMHbI paBHOAECUCTBYIOLIEH CHJL.
Wzydenue mo pyKOBOJICTBOM II€arora CHUJIbl TPSHUS CKOJIBKEHIS U CHJIBI TPSHHUS TTOKOSL.
HUccrenoBanme ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHS OT Beca Tea
U CBOMCTB TPYILUXCS MOBEPXHOCTEH.

BazoBerif aHaM3 ¢ omopoi Ha AWAAKTHYECKUN MaTepHall MoJ KOHTPOJIEM MeJarora MpakTHYeCcKIX
CHUTYaIMi, B KOTOPBIX MPOSIBIISIETCS JEHCTBUE CUIIBI TPEHUS, UCTIOJB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS
WIM YyBeNWYeHHs (KaTaHME Ha JbDKAaX, KOHbKAaX, TOPMOXKEHHE aBTOMOOWMIIS, HCIOJb30BaHHE
TIO/IITUITHUKOB, IJIABAHUE BOJIHBIX KHUBOTHBIX U Ap.) (MC — Ouonorus).

Pemienne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHbBIil COBMECTHO C T1€J[ar0roM C UCTIOIb30BaHHEM (HOPMYII JUIsl pacyéra CHIIbI TSXKECTH, CUIIBI
YIIPYTOCTH, CHITBI TPSHUS.

Paznen 4. JlaBjienue TBEPABIX TeJ, JKUAKOCTEH U ra3os (21 )

JlaByieHnue.
Ilepenaua
JaBJeHHUs
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 1)

Hasiennie. Cnocobwvl ymenvuieHUs: U y8eaudeHus
oasnenus. [lasnenue eaza. 3asucumocnmo
dasnenus 2aza om 00véma, memnepamypul.
Iepeoaua Oasnenus meépovimu menamu,
arcuoxocmamu u easamu. 3axon Ilackans.
ITnesmamuyeckue MauuHbl.

jlemoucmpauuu2

1. 3aBucumMocTh

TEeMIepaTyphL.

JaBJICHUA rasa oT

AnHanmu3 1 00BsICHEHHE ¢ OMOPOW Ha AUIAKTHYCCKHA MaTepHal Mol KOHTPOJIEM IIeAarora OIBITOB H
MPaKTUUYECKUX CUTYalUH, B KOTOPBIX MIPOSBIISETCS CUJIA AABJICHUS.

O0bocHOBaHME C OMTOPON HA TEXHOJIOTHUECKYFO KapTy IPH ITOMOIIIH MIeIarora crroco00B YMEHBIICHUS H
YBEJIMUYEHUS 1aBJICHUSI.

Wzyuenne o pyKOBOACTBOM II€Jjarora 3aBUCUMOCTH JIABJICHUS ra3a OT 00bEMa U TeMIIepaTypEhl.
N3ydeHne moa pyKOBOJCTBOM IeJarora 0COOCHHOCTEH Tepejaun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHS BEIECTBA B
TBEPIOM, JKHUJKOM H Ta3000pa3HOM COCTOSHUSIX MPEATI0OKEHHBIMU (YOPMYITHPOBKAMHU.

HabnroneHue 3a 3kcriepuMeHTAITBHBIM JOKa3aTeIbCTBOM 3aKoHa [Tackais.
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2. Tlepemaya maBICHUS JKUAKOCTHIO M Ta30M.

PerieHne TUMOBBIX PacuETHBIX 3amad B 1—2 MeiCTBUSA C ONMOPOM HAa AJITOPHUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM Ha pacdéT NaBJICHUS TBEPAOTO Tela.

JlaBienne
suakoctu (5 1)

3aBHCHMOCTH AABJICHHS )KUIKOCTH OT TIIyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowi. 'uopasnuueckue MexaHusmul.

jlemomcmpamm2

1. Coobmaromuecs COCyIbL.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omopol Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IIE€AArora 3aBUCHMOCTH
JABIICHUS KHUIKOCTH OT IIyOHHBI OTPYKEHHS U IUIOTHOCTH KUIKOCTH.

HaOmonenne n HavanpHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne COBMECTHO C MEaroroM COOOMIAOINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 melCTBHUS C OMOPOH HA aNTOPUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacuyéT AaBICHHS KUAKOCTH.

Habmonenue 3a 00bsICHEHNEM IPUHIUIA ICHCTBHS THAPABIMIECKOTO IPEcca.

AHanu3 M OOBACHEHHME C ONOpOH Ha JUIAKTUYECKUH MaTepHayl MoJ KOHTPOJIEM Ieaarora
MIPaKTHYECKUX CHUTYaIMH, IEMOHCTPUPYIOIIMX MPOSBICHUE JaBICHUS KUIKOCTH M 3aKoHa [lackais,
HaIpuUMep MPOIIECCOB B OpPTraHU3Me MIPH TITy00KOBOJHOM HEIpsHUN (MC — OGuosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3emin u aTMoc(hepHOE JaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocpeprozo 0aBneHUs. 3asucumocmeo
ammocghepnozo  Oasnenus Om  GbICOMbL  HAO
yposnem mopa. Ilpubopwer  Ons  uszmeperus
ammocgheprozo oasneHus.

Zlemoucmpauuuz

1. [posiBreHue AeicTBUS aTMOCHEPHOTO

JaBIICHNS.

HabmroneHue 3a sKcriepruMeHTaTbHBIM 00HApYKEHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BsCHEHHE C OMOPOH Ha TUNAKTUICCKUI MaTepHall IO KOHTPOJIEM IeIarora OMbITOB U
MIPAKTUICCKUX CUTYAITHNH, CBI3aHHBIX C IeHicTBHEM aTMOC(EepHOTO TaBICHUS.

HabGmonenue 3a 00bsICHEHHEM CyLIECTBOBAHHS aTMOC(ephl Ha 3eMile U HEKOTOPBIX IUIaHETax WU €
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, aCTpOHOMIS).

BazoBoe moHMMaHWE MPHYMH W3MEHEHHS IUIOTHOCTH aTMOC(EPHI C BBICOTOW W 3aBUCHMOCTH
aTMOC(EPHOTO JTABJICHUSA OT BBICOTHI.

PerieHne TUMOBBIX pacyéTHBIX 3a1a4 B 1—2 AEHCTBHs C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEIaroroM Ha pacyér aTMOC(EepHOTo IaBICHUS.

Wzydenue mo pyKOBOJICTBOM II€arora yCTpoHCTBa OapoMeTpa-aHepoua.
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HeiictBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HEX TeJ10 (7 4)

Heticmesue srcudxocmu u 2asa Ha Nozpysucénnoe
6 Hux meno. BelTankuBaromas (apxumMenoBa) cuia.

3axon Apxumeoa. Inasanue mei.
Bozoyxonnasanue.

jlemomcmpamm2

1. 3aBUCHMOCTD BBITANKUBAIOMIEH CHJIBI OT

00péMa TOTpYXEHHOH dYacTH Tela W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITANKWBAIOMICH CHIIBI BECy

BBITECHEHHOM ’KUJKOCTH.

3. YcnoBue mnnaBaHMs TeN: IUIaBaHWE WM

MOTPYy)XKEHHE Tel B  3aBHCHUMOCTH  OT

COOTHOIIIEHUS IUIOTHOCTEH TeJla U JKUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

1. UccrnenoBaHne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYKEHHOW B KHUIKOCTh
Y4acTH TeJa.

2. OnpeneneHue  BBITIKHMBAIOIIEH  CHUIBI,
JEUCTBYIOIEH Ha TeNo, IOrpyXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBHUCUMOCTH BBITAJIKHBAIOIICH
CUJIBbI, IEUCTBYIOIIEH Ha TENO B )KUIKOCTH, OT
Macchl Tena.

4. OmbITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTB
BBITAJIKUBAIOIIEH CHJIBI, JAEWCTBYIOLIEH Ha
TEJO B XHUIKOCTH, OT 00bEMA TTOTPYKEHHON B
KHUJIKOCTh YacTH Tejla M OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa W
KOHCTPYUPOBaHUE JIOJKHU U OIpeJelleHue eé
rpy30M0IbEMHOCTH.

Habnronenue 3a 3KkCriepruMEHTATbHBIM 00HAPYKEHUECM JACUCTBUS KHUIKOCTH H Ta3a Ha TIOrPYKEHHOE B
HHX TEJIO.

OmnpenerneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOIECH Ha TEIO,
TOTPYKEHHOE B KHUAKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKISHHE COBMECTHO C IIEJaroroM OITBITOB, JEMOHCTPHPYIOITIX
3aBHCUMOCTH BBITAJIKMBAIOIICH CHIIBI, NIEHCTBYIONICH HA TEJIO B XKUIKOCTH, OT 00BbEMA MOTpyKEHHOU
B J)KHIKOCTh YaCTHU T€JIa U OT INIOTHOCTH JKMIKOCTH.

HccnenoBanre o pyKOBOJCTBOM IEIarora 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa NOrpyKEHHOM
B J)KHIKOCTh YaCTH TeJIa.

Pemienne THUMOBBIX pacy€THBIX 3aa4 B 1—2 AEHCTBHs C ONMOPOW HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO € TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/ia U YCIOBHS IIAaBaHHS TEl.
KoHcTpyupoBaHue nmpu NOMoOIIM Mejarora apeoMeTpa Uil KOHCTPYHPOBAaHHE JIOAKHU U ONpEAEICHUE
€€ Ipy30M0ABEMHOCTH.

Pa3nmen 5.

PaGoTta u MomHoCTh. JHeprus (12 v)

Pao6ora
M MOIIHOCTH
Gy

Mexannueckas pabora. MOITHOCTh

Habmronenne 3a KCIIepUMEHTAIBHBIM ONPEAETICHHEM MEXaHWYECKOH pabOTHl CHIIBI TSDKECTH MpPH
NMaJieHUU Tela M CWIbl TPEHUs IpU PABHOMEPHOM IE€PEMELIEHMU Tela IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

Habmronenue 3a geMoHCTpaIue pacyéra MOIHOCTH, Pa3BHBAEMON TP MOIBEME TI0 JISCTHHUIIE.
PenieHne THUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEWUCTBHUS C OMOPOW HA AITOPUTM, NPEABAPUTEIHHO
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pa300paHHBIii COBMECTHO C TIEAAroroM Ha pacu€T MeXaHMIeCKOH pabOThl U MOIITHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MEeXaHU3MBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [Ipasuno  pasHosecusi  pwlyaead.
Ilpumenenue npasunra pagnogecusi pwviuaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJI
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. ITpumepsI IPOCTHIX MEXaHU3MOB.

@ponmansusle nadbopamopHvle padbomel u
onvimol

1.Onpedenenue pabomuvl cunbl mpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU NOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. UWsmepenue KII[ wmaxnonnou niocxocmu

(3NeKMPOHHASE OeMOHCMPaYUs).

HauansHOoe MOHMMaHME BBIUTPHIIIA B CHJIE IPOCTHIX MEXaHU3MOB Ha IPHMEpPE pbIuara, MoIBIKHOTO
1 HETIOABI)KHOTO OJIOKOB, HAKIIOHHOH IIOCKOCTH.

HccnenoBanne COBMECTHO C MIEIaroroM yCIOBHsI PAaBHOBECHS phIyara.

OOGHapy»eHHe MoJi PYKOBOJICTBOM Iejarora ¢ ONOpPOH Ha AMJAKTHYECKHMH MaTepHal CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranmsmax (MC — Guomnorus).

Habmonenue 3a 3KCriepuMEHTAIBHBIM JI0Ka3aTEIbCTBOM PABEHCTBA PAOOT MPY MPUMEHEHHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ[ HakIOHHON MIIOCKOCTH.

Pemtenne TUNOBBIX pacy€THBIX 3afad B 1—2 AEHCTBHUS C OMOPOH HAa aJrOPUTM, NPEABAPUTEIIHLHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha NPHUMEHEHHE TPaBHIa PAaBHOBECHS phlYara W Ha pacyér
KIII.

Mexanuueckast
sHeprus (4 4)

Mexanuueckass dSHeprust. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00noco
8U0A MexaHuyeckou dSHepeuu 8 Opyeou. 3aKOoH
COXpaHEHHMs SHEPTUU B MEXAHHUKE.
®DpoHTATbHBIE J1a00paTOPHbIE Pa60THI U
ONBITHI.

1. Nzyuenue 3aKOHA COXpaHEHHS
MEXaHHYECKON JHepruu (DIEKTPOHHAS
JIEMOHCTpAITHS).

HabmroneHune 3a KCIIepHIMEHTAFHBIM OIpeelICHIEM H3MEHEHUS KHHETHUECKOW U TIOTCHINAIEHON
SHEPruy Tejla IIPU €ro CKaThIBaHUM 110 HAKJIOHHOU IIJIOCKOCTH.

®opMyIUpPOBaHUE COBMECTHO C MEJArOroM Ha OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPIUHU.

[IpencraBnenue npu MOMOILM MeJArora rpaHul NPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
PerieHre TUMOBBIX Pacu€THBIX 3a1a4 B 1—2 MEHCTBHs C ONMOPOH HA aarOPUTM, IPEIABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM C UCIOJIb30BaH