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I[TOACHUTEJIBHA A 3AITNCKA

[Tpumepnas padodast mporpamMma 1mo (Hu3uKe I 00YJAOIINXCS C 3aCPIKKON
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe ocHOBHOro 00111€r0 00pa30BaHUS
NoJAroToBiiecHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEILHOTO
cTaHaapTa ocHoBHOro oouiero oopaszosanus (IIpukaz Munnpocsenienus: Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHUCTEpCTBOM IocTUliMM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO0), IIpumepHoit
aJanTUPOBAHHOM OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusl OOYYAIOIIMXCS C 3aJEPKKON TMCUXUYECKOTO pa3BUTHsS (0100peHHOMN
pemeaneM ®YMO no o6memy o6pa3oBanuto (mpotokoit oT 18 mapra 2022 r. Ne 1/22))
(mamee —AOOIT OOO 3I1P), [IpumepHoit paboueii mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBanmst 1o mnpeamery «Dumsukay, Konmenmuu mnpemnogaBaHus y4eOHOTO
npeaMera «duszrka» B oOpazoBaTeIbHBIX opraHu3anusx Poccuiickoit ®denepanuu,
peanu3yrouMx OCHOBHBIE  00IIe00pa3oBaTelbHble IMporpaMmsbl, [IpumepHoi
MpOTrpaMMbl BOCITUTAHUSA, C YYETOM pPaCHpeIeSICHHBIX MO KjaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJibTaTaM OCBOEHHUS AJIalITUPOBAHHOM OCHOBHOM 00pa30oBaTeIbLHOM
IporpaMMbl  OCHOBHOTO 00IIero 00pa3oBaHHs OOyYaroUmuxcsi C  3aJepKKOU
MICUXUYECKOTO Pa3BUTHSI.

Oo0mas xapakrepucTuka y4eOHoOro npeamera «OPusuka

VYuebuniii  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIIUM ISt
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOIbKY (U3MYECKUE 3aKOHBI MHUPO3JIaHHUS
SBJISIFOTCST OCHOBOM  COJIEpP)KaHHMSI KypCOB XHUMHH, OWojormH, reorpaduu u
actpoHoMuu. Du3nMkKa BOOPY)KAET OOYYAIOIIHUXCS HAYYHBIM METOJOM TO3HAHUS,
MTO3BOJISIONINM TTOTy4YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOMIEM MHUPE.

[TpeameT MakcMMaIbHO HaPaBJICH Ha (OPMUPOBAHUE UHTEPECA K TPUPOTHOMY
U COLMAJbHOMY MHUDPY, COBEpIICHCTBOBAHME IO3HABATEILHON JIEITEIbHOCTH
oOyuaroruxcst ¢ 3I1P 3a cuer oBnajeHus MBICIUTEIBHBIMH OTIEPAIIMSIMU CPABHEHUS,
0000111eHHsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOXXHOCTEN COBMECTHOMU JI€SITEIIBHOCTH.

N3yuyenne ¢Qusuku cnocoOCTByeT pasButhio y obydatomuxcs ¢ 3IIP
POCTPAHCTBEHHOTO  BOOOpakeHMs, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, yMEHHS
BOCIIPHHUMATh W KPUTHYECKH aHAIM3UPOBATh WHOOPMAIUIO, MPEICTABICHHYIO B
pasTu4HBIX (hopMax. 3HAYMMOCTh MPEaAMETa IS pa3BUTHS KU3HCHHOW KOMIICTCHITUH
00yYaroIMXCsl 3aKJIF0YACTCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUHM, HEOOXOIMMBIX
JUIS. TIOBCEIHEBHOM KW3HHM; HABBIKOB 3JI0POBOTO MU 0€30MacHOTO JJIsi YeJOBEKa U
OKpY alolllel ero cpebl o0pa3a KU3HU; POPMUPOBAHUH IKOJIOTUYECKON KYIbTYpPHI.

[Iporpamma oTpaxkaeT cojaepkaHue odyueHus npeametry «Duzuka» ¢ ydyeTom
0coObIX 00pa3zoBaTenbHbIX TOTpeOHOCTEH oOyuatomuxcs ¢ 311P. OBnanenue 1aHHBIM
y4€OHBIM MPEMETOM TIPEACTABIISECT ONMPEACICHHYIO TPYIHOCTD I OOYYarOIINXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMH MBICTUTEILHOMN IEATEILHOCTH, IIEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHHUSI, MaJIbIM 00bEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIETO
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3araca 3HAaHWM, NMOHMKEHHBIM IO3HABATEIBHBIM HHTEPECOM M HU3KUM YPOBHEM
pPEeUeBOro pa3BUTHSL.

Jlis mpeoponeHuss TPyAHOCTEH B M3yYeHHHM ydeOHoro mpeamera «Du3mkay
HeoOXxoaMma ajanrtanus oObeMa UM XapakTepa ydeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaroIIUXCs, YYeT UuX
O0COOCHHOCTEW pa3BUTHA: HCIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX H
MEXIIPEIMETHBIX CBSA3EH, IOCTENEHHOE YCI0KHEHNE U3Yy4aeMOro Marepuania.

JlanHass mporpaMMa KOHKPETH3HPYET COAEp)KaHUE TMPEIMETHBIX TEeM B
COOTBETCTBUU C TpeOOBaHMSAMH O0OPa30BaTEILHOTO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIE0BATEIbHOCTh M3YyUYCHHsI Pa3/ieioB (PH3UKU C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM Y4eOHOro TMpolecca, BO3PACTHBIX |
IICUXO0JIOTHYECKNX 0coOeHHOCTeN oOyuatonuxcs ¢ 311P Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsI, OIpeAeasieT MUHUMAIbHBII HAOOp OMNBITOB, JIEMOHCTpaLUi,
OPOBOAMMBIX ~ YYHTENEeM B Kiacce, JaOOpaTOpHBIX paboT, BBHIMOJIHSIEMBIX

00yYaIOIIUMUCH.
Meronuyeckord OCHOBOM M3ydeHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
o011ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

00€CIeUnBAOIMINN JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX
0o0pa3oBaTeNbHBIX  PE3yJIbTATOB MIOCPEJICTBOM OpraHu3alnu AKTUBHOU
MTO3HABATEJIbHOM JIEATEIbHOCTH OOYYAIOIINXCS, YTO OYE€Hb BaXKHO MPU 00yYEHUUIETEN
¢ 3IIP, 11t KOTOPBIX XapaKTEPHO CHUKEHUE MO3HABATEIbHON AKTUBHOCTH.

Hesn u 3anpa4n u3yuyeHus y4eOHOro npeamera «Pu3nka»

Obwue yenu wuzydeHus ydeOHoro mnpenMera «®PuU3MKa» MNPEACTABICHBl B
[IpumepHoii paboyeli mporpaMmMe OCHOBHOTO 0OLIEro o0pa3oBaHuUs.

OcCHOBHOH LiebI0 00y4YeHHUs JAeTel C 3aJepKKOM NCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TNIPEIMETE SIBISETCS: IIOBBIIIEHHE COLMAIBHOM aJanTaluy JeTed dYepe3
NpUMEHEeHNEe (PU3NYECKUX 3HAHUN Ha MPaKTUKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBAaIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYI0  IPOrpaMmy,
JOMUHUPYIOILEE 3HAUCHHUE TPUOOPETAIOT TaKUE yeau, Kak:

" OCBOEHHME 3HaHWI 0 METO/IaX HAYYHOI'O O3HAHUS IPUPOBI U (POPMUPOBAHHE HA
ATOUW OCHOBE MPEJICTABIECHUN O PU3NYECKON KApTUHE MUPA;

" OBJIAJICHUE YMEHUSMH TMPOBOJUTH HAOJIOACHMS MPUPOJHBIX SBICHUH,
ONMKCHIBATh M 0000IATh pe3yiabTaThl HAOIIOJIEHUN, HCIONb30BATh MPOCTHIC
U3MepUTENbHbIE TPUOOPHI A1 U3YUEHUS] PUINYECKUX SIBJICHUIL; MPECTaBIATh
pe3yNbTaThl HAOIOACHUN WM U3MEPEHUN C TIOMOIIBI0 TaOuIl, TpapuKoB U
BBISIBISITH HA OTOM OCHOBE HMIMPHUYECKUE 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHBIEC 3HAHUS NIl OOBSICHEHUSI pa3HOOOPAa3HbIX MPUPOIHBIX SABICHUHN U
MIPOLIECCOB, MPUHIIMIIOB JECUCTBHUS BAXKHEHUIINX TEXHUYECKUX YCTPOWCTB, IS
pereHns PU3NIecKuX 3a/1aq;

" pa3BUTUE NO3HABATEJIBHBIX WHTEPECOB, HHTEIUIEKTyaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEM, CaMOCTOSATENBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPU
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peumieHu  (PU3MYECKMX 3aJad M BBIIOJHEHHH  AKCIEPUMEHTAIbHbIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(GOPMAIIMOHHBIX TEXHOJIOTH;

" BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOTO UCTIOJIb30BaHUS TOCTIKEHUN HAYKH U TEXHOJIOTHIA
JUISL JAJIbHEMILIETO Pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA, YBAKEHHSI K TBOpLAM
HAyKH W TEXHWKH; OTHOLIECHUS K (PM3MKE KaK K AJIEMEHTY 00IledeI0oBeYeCKOn
KYJIBTYPBHI;

" KCMOJIb30BaHUE MOJYYCHHBIX 3HAHUN M YMEHUU JJisi pEUICHUs] MPAKTUYECKUX
3a/lady TOBCEJHEBHOM KU3HM, OOecredeHusi Oe30MacHOCTH CBOEH KHU3HH,
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U OXPAHbI OKPYKAIOUIEH Cpe/Ibl.
JlocTrxeHne 3TUX 1enel 00ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

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

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

" (opMHpOBaHUE YMEHHI HAOIIOJATh MPUPOIHBIE SIBJICHUS U BBITOIHSITH OIBITHI,
nabopatopHble  pabOThl U DKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM H3MEPHUTENIbHBIX NPHOOPOB, IIUPOKO MPUMEHSEMBIX B
MMPAKTUYECKOM KU3HU;

" OBJIAJICHUE TAaKUMHU MOHATUSMHU, KaK MPUPOJHOE SBJICHHE, SMIHPUYECKH
YCTaHOBJICHHBIN (DAKT, MpoOJieMa, TUIIOTE3a, TEOPETUUECKUIN BBIBOJ, PE3YIbTaT
DKCIEPUMEHTAIIBHON MTPOBEPKH;

" [OHMMAaHHE OTJIUYMM HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HUH(MOpMAaIUH,
[IEHHOCTH HAayKH [UIs YJOBJIETBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEH ueIoBeKa.

Ocob0ennocTH 0TOOpPa M aanTALMU Y4eOHOr0 MaTepuaJia no Gpusuke

OcHoBoit 00y4yenus ooyuaromuxcs ¢ 311P Ha npeqmeTax ecCTeCTBEHHOHAYYHOTO
LMKIJIa SIBJSIETCS Pa3BUTHUE Y HHUX OCHOBHBIX MBICIUTEIBHBIX Olepauui (aHamus,
CUHTE3, CpaBHEHUE, 0000IIEHNE) HA OCHOBE BBIMOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
(opMHpOBaHHME TPUEMOB YMCTBEHHOM pabOTHI: aHaIM3 MCXOJHBIX JaHHBIX,
IJIaHUPOBAHKME MaTeprasa, OCYIIECTBICHUE MO3TAITHOTO U UTOTOBOI'O CAMOKOHTPOJI,
a TaKk)Ke OCYILECTBIISIETCS JIMKBUAAIMS TPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTepuaina, oTpadoTKa aJlrOPUTMOB, MOBTOPEHUE MpOilieHHOT0. bosnbioe 3HaueHue
NpUIAETC YMEHHIO paccka3aTb O BBIIOJHEHHOW paboTe C MNpaBUIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOUICH TEPMUHOJIOTUU U COONIOJCHUEM JIOTHYECKHX
cBs3ell B m3nmaraeMoMm Mmarepuane. [ns oOyuaroruxcst 3[IP Ha ypoBHE OCHOBHOTO
o0uiero o0pa3oBaHUsl MO-TIPEKHEMY SIBISIFOTCSI  XapaKTEPHBIMHU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUS OTIEIBHBIX INCUXMYECKHX IPOLECCOB (BOCHPUATHS, BHUMAHUSA,
NaMsATH, MBIIIJIEHUS), CHUKEHHBIA YPOBEHb MHTEIUIEKTYaIbHOTO Pa3BUTHUS, HU3KHIA
YPOBEHb BBITIOJHEHUS YYEOHBIX 3aJaHuil, HU3Kasl ycneumHocTb oOydenus. [loatomy
npy U3ydeHU (U3NKU TpeOyeTcs IeJIeHaNpPaBIEHHOE UHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaronuxcst ¢ 3I1IP, oTBevaroniee MX OCOOEHHOCTSIM U BO3MOXHOCTSIM. YUer
ocobennocteit oOyuaronuxcst ¢ 3I[IP TpebGyer, 4ToOBl MpU HIYYEHHH HOBOTO
MaTtepuaia 00s3aTeIbHO MPOUCXOIMII0O MHOTOKPATHOE €T0 IIOBTOPEHHE; PACIITUPEHHOE
PAacCCMOTPEHHE TEM | BOMIPOCOB, PACKPBIBAIOIINX CBSI3h (U3UKHA C IKU3HBIO;
aKTyalu3anus MepPBUYHOTO )KU3HEHHOTO OTbITa 00YUYarOIINXCSl.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBACT OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopusi uzydaercs 0e3 BBIBOJIOB
CIOXHBIX (hopmyi. 3amauu, TpeOyrouue NPUMEHEHHUS CIOXHBIX MaTeMaTUYeCKHX
BBIYKCIICHUN U POPMYJI, B OCOOEHHOCTH TaKHX TEM, KaK «MeXaHUuuecKoe ABUKCHHUE,
«ApxumenoBa cunay, «MexaHWYyeckas OJHEPrus», «NEKTPUUECKUE SIBICHUS,
«INEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTENS.

Ocoboe BHMMaHHWE TIPU HM3YYCHHH Kypca (DU3UKHA YAEISCTCS MOCTAaHOBKE WU
OpraHu3alliyd PKCIEPUMEHTA, a TAaK)KE€ MPOBEACHUIO (MPEUMYIIIECTBEHHO HA KaXKJIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXXHO C  HCIOJb30BaHUEM
AIEKTPOHHON JneMoHCTpanuu). HexkoTopble TeMbl 00s3aTEIbHO JOJKHBI BKIHOYAThH
OTIOpHBIEC JITa0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHUE I[0OJIb30BaThCs
OpOCTEHIIUMU TIpUOOpaMu, aHAIU3UPOBATH IOJTYYEHHBIE JaHHbIe. B CBs3u C
OCOOEHHOCTSIMU  TOBEJIEHUsT HW  JesTelibHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOIb
3a cOOJIIOJICHUEM TTPABUIJI TEXHUKUA O€30MacHOCTU MPU MPOBEICHUH JT1a00PATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHUManue npu uzydeHun Gusuku nojapoctkamu ¢ 3[1P obpamaercs
Ha OBJIAJICHUE MMM TNPaKTUUYECKUMHM YMEHUSAMH W HaBbikamu. [IpemycmarpuBaetcs
YMEHBIIICHUE 00bEeMa TEOPETUUYECKUX CBEACHUM, BKIIOUCHUE OTIEIbHBIX TEM WIIU
LENbIX pa3fejioB B Marepuaibl il 0030pHOTO, O3HAKOMUTEJIBHOTO WJIU
dakynpratuBHOTO M3yuyeHus. [IpennaraeTcss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUI 3a CUET YBEIUYEHHUS KAYECTBEHHOTO ONTMCAHUS SIBJIEHUW U MPOLECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOJMTCS HAa pacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKK C JKU3HBIO, C TEMHU SBJICHUSIMH,
HaAOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMBITA.

MakcuManbHO  HCMOJB3YHOTCA ~ MEXKMOPEAMETHbIE  CBS3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecs ¢ 3IIP
O0COOCHHO HYXJAIOTCSl B MPEMOJHECEHUU OJHOTO M TOTO K€ y4eOHOro Marepuasia B
pa3JIMUHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TMOBTOPEHUH H
3aKpEIUIEHUH  TOJIYYEHHBIX 3HAHMM W  OpakTudeckux ymeHuil. [lo3Bossis
paccMaTpuBaTh OJMH W TOT K€ Y4YeOHBIM MaTepuand ¢ pa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €r0 JyUIIeMy OCMBICIICHHIO, 00JIee TPOYHOMY
3aKPEIJICHUIO TTOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHHUIA.



IIpumepHbie BUABI AesiTeJbHOCTH o0ydawmuxcs ¢ 31IP, o0ycioB/ieHHbIe
0co0bLIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMU H 00ecTedynBaloIne
OCMBICJIEHHOE OCBOEHHE CO/IEPKAHNM 00pa30BaHus MO npeamery «Pusnka

[IpumepHas TemaTtuyeckas 1 TEPMHUHOJIOTHYECKAsl JICKCHKA 10 Kypcy (pu3uku
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesTenbHOocTH oOyuatomuxcs ¢ 3[IP Ha ypokax ¢usuku
OTpeseNsieTcss UX 0coObIMH 00pa3oBaTeNIbHBIMH MOTpeOHOCTAMU. [ToMuMO 1mHMpoKo
ucnonb3zyembix B IIOOIT OOO o06mux 11 Bcex 00y4aromuxcsi BUJIOB I€ATEIbHOCTH
CJIeTyeT YCUJINTD BUBI JEATEIBHOCTH, CIeU(PUUHBIC TSl JaHHOW KaTeropuu JeTei,
o0ecreunBaroIIie OCMBICIEHHOE OCBOCHHUE COZEp KaHUs 00pa30BaHMsI MO IPEAMETY:
YCHJICHUE TMPEAMETHO-TIPAKTUYECKON JAEATEIbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuaja ¢ OMOPOH Ha alTOpUTM; «IIOIIArOBOCTb» B U3yUCHUH
MaTepuaa; UCI0JIb30BAHUE AOMOJHUTEIBHON BU3YyaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
ONOpHBbIE TaOJIMLBI); PEYEBOMl OTYET O MpOLECCE M pPE3yJbTaTe IesATENbHOCTH;
BBIMOJIHEHUE CHELUAIbHBIX 3aJlaHul, O00ECIEeUUBAIOLIUX KOPPEKIMIO PEryssiuu
y4eOHO-TI03HABATEIbHOM 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pPE3yibTaTa.

Jna obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPHEMBI palbOTHI C
JEKCUYECKUM MaTepuaioM Mo mpeamery. [IpoBomuTcs crmernuanbHas paborta 1Mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4yaembie TEpMUHBI BBOSTCS Ha TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yalbHas
MOJITICPKKA, AITOPUTMBI pAOOTHI C OTIPEAETICHUEM, OTIOPHBIE CXEMBI [T aKTyaTnu3alluu
TEPMHUHOJIOTHH.

B cBs131 ¢ 0coObiMu 00pa3oBaTenbHbIMU NOTPEOHOCTIMU 00ydaromuxcs ¢ 311P,
IpY IJIAHUPOBAHUH PabOThl YUEHHKA HA YPOKE CIIEIyeT MPUIEPKUBATHCS CIEIYIOIINX
MOMEHTOB:

1. Ilpu onpoce HeoOXOAMMO: JaBaTh QITOPUTM OTBETA; pa3peliarhb
MOJIb30BAThCS MJIAHOM, COCTABJICHHBIM IIPHU MOJArOTOBKE JOMAIIHET0 3aJaHMsl; 1aBaTh
00JIb11Ie BpEMEHU FT'OTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AejaTh IpeiBapUTEIIbHbIE
3aIHCH, TI0JH30BATHCS HATIISIIHBIME TTOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYUYAIOIIMMCS HABOJSIIME W yTOUHSIOIIHNE
BOTIPOCHI, KOTOPBIE TIOMOTYT UM IOCJIEZIOBATETFHO U3IIOKUTH MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuana Mo TeMaM YpOKOB, IS
CBOEBPEMEHHOTO OOHApYKEeHHsI MPOOEJIOB B MPOLLIEIIIEM MaTepurare.

4. B mporiecce n3ydeHus HOBOTO MaTepuaia BHUMaHHE YYEHUKOB oOparaercs
Ha HanboJiee CIOXKHBIE pa3/elbl u3ydyaeMoit TeMbl. Heo6xoanmo vaie oOpaiarbes K
HUM C BOIIPOCaMH, BEISICHSIOLUIMMH MOHUMaHKUE y4eOHOro MaTepuasa, CTUMYJIUPOBaTh
BOMPOCHI NIPU 3aTPYJHEHUSIX B YCBOCHUH HOBOT'O MaTepHara.

Mecto y4yeOHOoro npeamera «@usnka» B yueOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIH peaMeT « DU3nKa BXOIUT B
peIMEeTHYI0 0051acTh «ECTeCTBEHHBIE HAyKW» M SIBISCTCS OOS3aTEIbHBIM JISI
n3zyuenus. Conmepkanue ydeOHoro npeamera «Dusnkay, MpeACcTaBISHHOE B
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IIpumepHoii paboueit mnporpamme, cootBerctByeT @DI'OC OO0, IlpumepHoi
OCHOBHOM 0Opa3oBaTeNpHOM IporpaMMe OCHOBHOIO 00miero oOpa3oBaHMs,
[IpumepHOW aganTHPOBAHHONM OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMeE OCHOBHOIO
o01m1ero 06pazoBaHusi 00yUaAOIIUXCS C 33€PKKON TICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKIIET0 MUPa

dusnka — Hayka o npupoze. SAsnenus npupoasl (MCY). dusnueckue sBneHus:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeMMUWHBL. M3Mepenue ¢u3udeckux BenwuMH. Dusuueckue
npubopwi®. [lozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IUHHUIL,

Kak ¢u3uka u gpyrue ecrecTBEHHbIC HAyKH U3y4aloT MpUpoay. EcmecmeenHo-
HAYuHblll  MemooO NO3HAHUA: HAOI00eHue, NOCMAHOB8KA HAYYHO20 B80Npocd,
gvlOBUdICEHUEe  2UNOme3, JIKCHepuMeHnm Nno Npoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3uLecKux s6ieHul ¢ NOMOUbI0 MoOeel.

[IpenMeT u METOIbI (PUBUKH.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIUIOBbIE, >JIEKTPUUECKHE, MATHHUTHBIE, CBETOBHIE
SBIICHHSL.

2.  dusmyeckue PUOOPHI U MPOLEAYPA MPSMBIX H3MEPEHHI aHAIOTOBBIM U

uU(ppOBBIM TPUOOPOM.
3. Onpenenenre NOrpelIHOCTH SKCIEPUMEHTA.
@Dponmanvusle 1a6OpamopHbvle padomvl UnU INEKMPOHHAA 0EMOHCHIPAYUSL.
1.0npeneneHre 1EHBI JEJEHUS U3MEPUTENBHOTO mpudopa (UCHONb3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea
3. Onpedenenue pazmepos Maivix mej.

Pa3znen 2. [lepBoHayaibHbIE CBeAeHHUSI 0 CTPOEHHUHU BelllecTBA

CrtpoeHue BeleCTBa: aTOMbl M MOJICKYJBI, ux pasmepvl. Onvimeol,
00Ka3vlearouue OUCKpemuoe CmpoeHue 8euecmad.

JlBmkeHne dvactuil BemecTBa. CBs3b  CKOPOCTH JBW)KCHHS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, aubdysus. Bzaumoodeiicmsue uacmuy
sewecmaa: NPUMsIICeHUue U OMmaiKueaHue.

ATrperaTHble COCTOSHUS BEILIECTBA: CIMPOeHUe 2A308, ICUOKOCHEl U MEEPObIX
(kpucmannuweckux) men. Bzaumoceszv medicdy ceolicmeamu 6eujecms 6 pPA3HbIX
acpe2amupiX COCMOSHUSAX U UX AMOMHO-MONEKVAAPHLIM cmpoeruem. Ocobennocmu
azpe2amHulx COCMOSIHULL BOOWL.

JMemoncmpayuu®

1 MC — anemeHTHI coieprkanys, BKIHOYAIONINE MEXIIPEIMETHBIE CBS3HU, KOTOPBIE MOAPOOHEE PACKDPBITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2351ech 1 1aNiee KypcHBOM 0003HAYEHBI TEMbI, M3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTENILHOM Iu1aHe. [lenaror
CaMOCTOSTENILHO OIpe/iessieT 00beM N3ydaeMoro MaTepHasa.

3 Bee Jlemonctpanuu u JIaGopaTopHble paboThl, PEICTABIEHHBIE B COJEPKAHUH, TOMYCKAETCS (MOXKHO) POBOJIUTE,
UCTIONB3Ysl MH(OPMAIIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).

4 311ech n jasee NPUBOANTCS PACIIMPEHHEIN MEPEYEHb IaGOPATOPHEIX PabOT U OTBITOB, U3 KOTOPOTO YUHMTEND JIEAET
BBIOOD MO CBOEMY YCMOTPEHHIO.
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1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Habmonenune nuddysuu.
Dponmanvhvle 1a00pamopHvle padOmMvL U ONBINLBL

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

3.0mpITEI MO OOHAPYKEHHUIO JCUCTBUS CHJI MOJCKYJISIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHas 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. Cpeousisi ckopocms npu HepagHoMepHom oOsudxceHuu. Pacdér mytu u
BPEMEHU JIBUKEHUSI.

SBnenue uHEpUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kak NPUYUHA
UsMeHeHUus. cKopocmu Osudicenus mei. Macca kaxk mepa uHepmHOCmMU meld.
[TnotHocTh BemecTBa. C653b NIOMHOCU C KOJUYECMBOM MOIEKY 8 eOunuye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aumoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHUE TATOTCHHS W CHUJIA
Tsokectu. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CioxxeHue cuJil, HaIpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneucTByromas cui. Cuia
mpenus. Tpenue ckoavorcenusi u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu®
Hab6nronenne MmexaHnueckoro IBUXKEHHUS Tea.

N3Mepenne cKopocTy IPSIMOJIMHENHOTO JIBUXKEHUSI.
HaOnronenue siBfieHust HHEPIIUY.

Ha6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.

CroxeHure cuil, HalpaBJIEHHbBIX IO OJJHON HPSIMOA.

7. JleMOHCTpaIus CUJIBI yIPYTOCTH HA PAa3IMYHBIX MaTepuaiax.
DponmanvHovle 1a00pamopHsle padomuvl U ONbIMbL.

Sk whE

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUKEHUS (IIapUKa B KUIKOCTH,
MOJICITH JICKTPUIECKOT'0 aBTOMOOMIIS U T. 11.) (971eKMPOHHAS OeMOHCIMPAUUL).

2. Omnpenenenre cpeqHel CKOPOCTH CKOJBXEHUSI OpycKa WM MIapuKa o
HaKJIOHHOM IJIOCKOCTH.

3. OmnpenesneHune MIOTHOCTH TBEPAOTO Tea.

4, OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHUs (nedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ.

Paznen 4. JlaBieHune TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
Hasnenne. Cnocobvl ymenvulenus u ygeiuueHus oasieHus. [lasnenue easa.
3asucumocms Odasnenus 2aza om oowvéma, memnepamypwi. llepedoaua oasnenus
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meepoviMu menamu, xFcuokocmamu u eazamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TiIyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

Atmochepa 3emmu u armochepHoe naBieHue. [lpuuunvl cywecmeosaHus
8030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8ucumocms ammocgepHo2o 0asieHust Om 8blCONMbL HAO YPOBHEM MOPS.
IIpubopul Ons usmepenus ammocgheprozo 0asneHus.

eticmeue orcuoxocmu u eaza Ha nozpydxcénHoe 8 Hux mesno. BolTankuparomas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHhI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckumii mpecc.

[IposiBineHue nercTBust aTMOC(EpHOTo AaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI OT 00bEMA MOTPYKEHHON YacTH
Tea U MJIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM JKUJIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABaHUE WJIM MOTPYKEHHE TeJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEH TeJa U AKUIAKOCTH.

Dponmanvhvle 1a00pamopHvle padbomsvl U ONbLIMbL

oabkwdPE

1. HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIe OT 00bEMa MOTrpyKEHHON
B KAJIKOCTb YaCTH TEJNA.

2. OnpeneneHne BBITAUIKMBAIOMIEH CHJIBI, JEHUCTBYIOIIEWM Ha  TeJo,
ITOTPYEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIECH CHIIBI, JEWCTBYIOLIEH Ha
TEJI0 B XKUIKOCTH, OT MacChl TeJa.

4. OneITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI,

JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH TeJa
Y OT IJIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeomerpa WM  KOHCTPYHPOBAHUE  JIOJKUHU
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHeprus

Mexanuudeckast pabota. MOIIHOCTb.

[IpocThiec MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K O10K)y. «3010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHusMmoB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass dHeprusi. Kuunemuueckas U NOMEHYUAIbHAS — OHep2Us.
IIpespawenue 00Ho20 6uOa MexarHuweckolu dHepauu 8 Opy2ou. 3aKOH COXpaHEHUs
DHEPIUU B MEXaHHKE.

Hemoncmpanuu

1. [Tpumepsl TPOCTHIX MEXaHU3MOB.
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@ponmanvuvie nabopamophsie’padomot u onvimoi*

1. Omnpenenenre pabOThl CHIIBI TPEHUS TTPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. Hccnenoanue ycioBrii paBHOBECHUS PhIUara.

3. N3mepenune KII/ HAKIIOHHOM TUIOCKOCTH (21ekmponnan
demoncmpauus).

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

Pa3nen 6. TemioBble ABJIeHUSA

OcHogHble  NONOJNCEHUsT  MOJEKYNIAPHO-KUHEMUYeCcKOU meopuu  Cmpoenus
gewecmsa. Macca u pasmepvl amomos u monexyir. Onvimel, noOmeepicoarouue
OCHOBHbIE NONONHCEHUSI MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogenu TBEPAOTrO, JKUIKOTO M Ta3000pa3HOrO COCTOSHHUM  BEIIECTBA.
Kpucmannuueckue u amopguoie mena. ObvsicHenue ceolcme 2azos8, Heuokocmeu u
meEPObIX mel HA OCHOBE NOJONCEHUL MONEKVIAAPHO-KUHEMUYECKOU Meopul.
CMauuBaHue u KanuiiapHole seienus. Teniosoe pacuwupenue u cocamue.

Temnepatypa. Cesnze memnepamypsvt co CKOPOCHbIO MENN0B020 OBUNCEHUSL
yacmuy.

BuyTtpennsis  sHeprus. Cnocobvl  uzmeHeHus — GHYMPEHHEU  dHepeuu.
menionepeoaya u cosepuieHue pabomol. Buovl mennionepedauu: menionposooHoOCHb,
KOHBEKYUsl, U3TyYeHue.

KommuectBo TemnnoTsl. Yoenvnas mennoémxocms eewjecmea. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omeepoesanue KpUCMaIIUyeckux sewjecms. Yoenvuas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjoma  napooopazo8anus.  3a8UCUMOCMb — MeMnepamypvl — KUNeHUus  Om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOINBA. YoenvHas menioma c2opanusl.

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

3axon coxpanenus u npespawjeHusn sHepeuu ¢ meniogvlx npoyeccax (MC).

Jemoncmpayuu

1. Habmntonenue OpoyHOBCKOTO JIBUYKEHUS.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBjeHn cMaYrBaHUS M KaTWJUIIPHBIX SBICHUI.

4, Habmronenue TenaoBoro paciumpeHus Tel.

5. N3meHneHue naBieHus rasa Mmpu U3MEHEHUH 00bEMa W HarpeBaHUM WJIU
OXJIAKICHUH.

6. [TpaBuia u3MepeHus TemnepaTypsbl.

1. Bune! Tenmonepenaymu.

8. OxnaxxaeHue Ipyu COBEPIICHUU pabOTHI.
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9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMHU CHUIIAMH.
10. CpaBHEHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOGmroneHue KUIIEHHUS.

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

@ponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnbITel IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(21eKmpoHHan demoncmpayus).

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OnbIThl IO HAOIIOACHHUIO TETNIOBOTO PACUIMPEHUsS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPHULIA.

S. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh AaBJIEHUS BO3/1yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEPruu Teja B Pe3ysbTare
TeIUIoNnepeaayu U padoThl BHEIIHUX CHUJI.

7. HccnepoBanue sBJIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOM H
ropsiyer BOJBL.

8. HccnenoBanue npouecca UCHapeHHus.

Q. OnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSA

Inexmpuzayusi men. JIBa popa dNEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsHKEHHBIX TEJL.

OnekTpuueckoe mnodne. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJICKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsia.

DJIEKTPUUECKU TOK. Ycnosus cywecmeosanusi 31eKmpuiyecko2o MmokKda.
HUctounuku mOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpUuyecKull mox 8 HcUuOKOCsX U 2a3ax.

PaGora u MONIIHOCTH JIEKTPUUECKOTO TOKa. 3akou [coyna—J/lenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cunma Toka. JJeKTpudyeckoe HanpsikeHue. COoIpoTUBIEHUE
MPOBOAHUKA. YOoenvHoe conpomusnenue sewjecmsa. 3akon Oma sl yyacTKa ILIeTH.
[TocnenoBarenbHOE W MapallIeIbHOE COEJUHEHHE MPOBOJHHUKOB. Kopomkoe
3amvIKaHue.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Mazcnumnoe none 3emnu u e2o 3nauenue 05 sHcuznuu Ha 3emiae. Onvim Ipcmeoa.
Maenumnoe none snexmpuuecko2o moka. Ilpumenenue 3nekmpomazHumo8 8 mexHuxke.
eticmseue macHumMHO20 NOs HA NPOBOOHUK C MOKOM. DNEeKMpPOoOsu2ameb
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nocmosanHo2o0 moka. Mcnonvzosanue sn1ekmpoogueameneti 8 MeXHUYeCcKux ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue nekmpomacHumuou unoykyuu. llpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoi sHepauu. IINEKTPOCTaHIUN
Ha BO30OHOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus TeNl.

JIBa pojia 3JIEKTPUUYECKUX 3aPsI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKITHS.

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

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,
HcTouHnKM NOCTOSIHHOTO TOKA.

JIeHCTBHS JIIEKTPUUECKOTO TOKA.

0. DraexTpudecKuid TOK B KHUIKOCTH.

1. Ta3o0BbIit pa3psin.

2. VI3MepeHue cHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwue 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICICHUS TOJTIOCOB MarHuTa.

17. MonenupoBaHE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJie TOKa. IJIEKTPOMArHuT.

20. JleiicTBHE MarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBJICHUS JICKTPOMArHUTHOM MHYKITUU.

23.  OmbiTel Dapages.

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

25.  DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

DponmanvHule 1a60pamopHsie padGomvl U ONbIMbL

PRBPOoOoNoO O R~WNE

1. OnpITel MO HAONIOACHHUIO DJICKTPU3AIMH TEJI WHIAYKIUEH U MpHU
COTIPUKOCHOBEHHH.

2. HUccnenoBanne IEWCTBUS SIJIEKTPUYECKOrO IOJS HA MPOBOJAHUKHU U
JTUDJICKTPUKH.

3. Co6opka u nmpoBepKa padOThI JIESKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  Uccrneoosanue 3asucumocmu cuibl MoKa, udyuje2o yepes pesucmop, om

CONpomueBIEHUA pe3ucmopa U HanpAsCerHusl Ha pesucmope.
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7. Onvimui, deMOoHCmpupylowue  3a8UCUMOCHb NEKMPUUECKO20
CONpomMueneHuss NPOBOOHUKA Om €20 OJIUHbI, NIOWAOU HONEPEeYHO20 Ce4eHUsl U
mamepuana.

8. Ilposepra npasuna cnodiceHus HanpsANCeHuu Npu NOCae008ameabHOM
COeOUHEHUU 08X Pe3UCTOPO8.

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

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

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

12. HccnegoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS HA HEW.

13. HccnepoBaHue MarHuTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

14. W3ydyeHue MArHUTHOTO TOJIA TMOCTOSIHHBIX MAarHUTOB TIpU  HX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KATYIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HAPABJIEHUS TOKA B KaTyLIKE.

17. H3y4yeHue nelicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. Usmepenue KIIJ[ anexTpoaBuraTeabHOM yCTAaHOBKHU.

20. OnpITBI MO WCCIEAOBAHUIO SBICHUS JIIEKTPOMATHUTHOW WHAYKIIWU:
UCCJIEI0BaHNE U3MEHEHUI 3HAUYECHUS U HaIlPaBJIeHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexanuueckoe JaBHkKeHUe. MarepuanbHasg Touka. Cucrema oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsis u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUNHCEHUU.

Yckopenue. PagnoyckopenHoe npsamonuneunoe osudxcerue. CBOOOIHOE
nagenue. Onvimot I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

[lepBoiii 3ak0oH Hprotona. Bropoit 3akon Herorona. Tpernii 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbHCeHUsl, Cuid
MpeHUsi NoKosl, opyaue UObl MpPeHUsL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJIHOTO
nagenus. /Jeuscenue nianem soxpye Connya (MC). Ilepsasa kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecHe MaTepualibHOW TOYKU. AbOcomomuo meépooe meno. Pasnosecue
meépoo2o mena ¢ 3aKpenyiéHHol ocbio epaujeruss. MOMEHT cuibl. Llenmp msocecmu.
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Nmnynsc Tena. Mzmenenue umnyirvca. HMmnynoc cuivli. 3aKOH COXpPaHECHUS
umiyibca. PeaktuBnoe apmxenne (MC).

Mexanngeckast paboTa 1 MOITHOCTb. PaboTa cuil TSKeCTH, ynpy2ocmu, mpeHus.
Cesazb  omepeuu u pabomei. lloTeHUManbHAs >SHEPrusl Teja, MOJHATOIO Haj
ITIOBEPXHOCTBIO 3eMIu. [lomenyuanvhas suepaus cocamou npyrcunvl. Knnernaeckas
sHeprus. Teopema o Kunemuueckou dSHepeuu. 3aKOH COXPAaHEHUS MEXAHHYECKOU
SHEPIuM.

Jemoncmpavyuu

1. HaOnronenre MexaHM4ecKoro JBHKEHUS TeJla OTHOCUTEIBLHO PAa3HbIX TEll
OTCYETA.

2. CpaBHeHHE TyT€W W TPACKTOPUM NBMXKEHHS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

3. N3MmepeHne ckopoCTy U YCKOPEHUS MPSMOTUHEUHOTO IBUKEHUS.

4. HccnenoBanne npu3HaKoOB PABHOYCKOPEHHOTO JABUKCHUS.

5. Habmronenune nBuKeHUS Tella 10 OKPY>KHOCTH.

6. HaOmronenne MeXaHMYECKUX SIBJICHUM, MPOMUCXOSAIINX B CHCTEME

orcuéra «Tenmexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

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

8.  HaOmronenue paBeHCTBa CUJI IPU B3aUMOJAECHCTBUHU TEIL.

9.  H3MeHeHue Beca Teja PU YCKOPEHHOM JIBUKEHUH.

10. TIlepemaua mmmysbca MPU B3aUMOJICHCTBUH TEII.

11. IIpeoOpa3zoBaHus SHEPTHH NIPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMIyJbCa MPU HEYIPYTOM B3aUMOICHCTBUN.

13. CoxpaHeHue UMIyJbCca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaGmroaeHne peakTUBHOTO JBHKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM MaJICHHH.

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

@ponmanvhvle 1a00pamopHvle padOM bl U ONbIM b

1.  Koucmpyuposanue mpaxma 075 pazecoHa u OaibHelule20 pagHoMepPHO20
OBUIICEHUS ULAPUKA UTIU MENEeHCKU.

2. OnpeneneHue CpelHe CKOPOCTH CKOJIBKEHHS OpycKa WM JABHKCHHS
HIAPUKA [0 HAKJIOHHOW TUTOCKOCTH.

3. OmnpeneneHre yCKOPEHUS Tea MPU PaBHOYCKOPEHHOM JBHIKEHUH 10
HAKJIOHHOM TIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPH PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

5. HccnenoBanue 3aBUCUMOCTH CHJIBI TPCHHSI CKOJBKCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

6. Onpenenenue ko3 PUIeHTa TPEHUS CKOIBKECHUS.

1. Omnpenenenre KECTKOCTH MPY>KUHBI.

16



8.  Ompenenenue pabOThl CHIIBI TPEHUS NIPH PABHOMEPHOM JIBUKCHUU TeJja
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenre pabOTBI CHJIIBI  YOPYTOCTH TP TOABEME Tpy3a
C MCIIOJIb30BAaHUEM HEIOIBHYKHOTO M TTOJIBHIKHOTO OJIOKOB.

10. H3yuenue 3aKOHA COXPAHCHUS SHEPTHUHU.

Pa3gen 9. Mexannuyeckue K0J1e0aHUSA U BOJTHBI

KonebarensHoe npmwkenune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA: TIEPHO/,
4acToTa, aMIUIATya. Mamemamuueckuu u npyscunnviu maamuuxu. lIpeepawenue
9Hep2uU NpuU Ko1eOamenrbHOM 0BUNCEHUU.

3aryxaroiue konedanus. BoinyxneHnbie konedanus. Pe3onanc.

Mexannueckue BoOJIHBL. (CBOWCTBA MEXaHMYECKUX BOJH. [IpodonbHbie u
nonepeynvie 80aHbl. /[MUHA 80IHbL U CKOPOCMb eé pacnpocmparenusi. Mexanuyeckue
80JIHbL 8 MBEPOOM meie, cetcmudeckue gonnvl (MC).

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

Jemoncmpayuu

1. HaOmronenne koyieOaHui TeJl IMOJ AEUCTBHUEM CHJIBI TSKECTH U CHIIBI
YOPYTOCTH.

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

3. HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

4. PacnipocTpaneHne mpo10IbHBIX U TTOTICPEYHBIX BOJIH.

5. Habmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

@DponmanvHble 1aO0OpPamopHvle padomuvl U ONbIMbL

1. Onpenenenrve YacToThl M TEpPHOJA KOJEOAHUH MaTeMaTHYecKOTo
MasiITHUKA.

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

3. Uccnenosanue 3aBUCUMOCTH MEpUO/Ia KOJIeOaHUH MOIBEIIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanre 3aBUCMMOCTH  Tepuoda KoOJeOaHUW  MPY>KUHHOTO
MAasiITHHKA OT MACCHhI Tpy3a (2/1eKmpPOHHASA 0eMOHCMPAYUSL).

5. [TpoBepka HE3aBUCUMOCTH MEepUoJia KojeOaHuil rpy3a, MoJABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OnbITBl, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKHUHBI.

1. N3mepenne  yckopeHHs  CBOOOJHOTO  TAaACHUS  (IAeKmpPOHHAA
demoncmpauusi).

Pa3znen 10. DiiekTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DIeKTpOMAarHWUTHOE  ToJie.  DJEeKTpOMarHuTHbIe  BOJHBL.  Cgoticmea
anekmpomacHumuvlx 80aH. Illkana s1exmpomachumuvix 6oaH. Hcnoavzosarue
INEKMPOMACHUMHBIX BOJIH OIs1 COMOBOU CE53U.
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OnexkrpomarHuTHas Inpupoga csera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JI€EKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

@ponmanvuvie nabopamopnsie’ pabomol u onvimol’*

1. N3ydeHne CBOWCTB JJIEKTPOMAarHWTHBIX BOJH C IOMOIIBIO

MOOWMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbIE AIBJICHUSA

JlyueBasi Mosienb cBeTa. IcTouHuKM cBeTa. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Coanya u Jlyner. OtpaxkeHue cBerta. [lnockoe 3epkano. 3axoH
ompascenus ceema.

[Ipenomnenue cBera. 3aKOH TMpeNOMJIEHUS CBeTa. [lonnoe 6HympeHHee
ompadxcenue ceema. HMcnonvzosanue NONHO20 GHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm mydeit B JumH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmo u
0aIbHO30PKOCHIb.

Pasznooicenue 6benoco ceema 6 cnekmp. Onvimul Hviomona. Cnooicenue
CHEKMPATbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.
[Ipenomiienue cpera.

OnTH4ecKui CBETOBO/I.

Xon nyuei B coOuparoiei JnH3e.

XoJ1 Ty4el B pacCenBAroOIICH JIMH3E.

[Tomy4yenue n300pakeHni ¢ TOMOIIIBIO JIHH3.

[Tpuniun aeiictBus ¢poToarnmapara, MUKPOCKOTIA U TEJIECKOTIA.
0. Mogens riaza.

1. PaznoxxeHue 0eoro cBeTa B CIEKTP.

2. Tlomyuenue 6enoro cBera Mpu CIOKEHUHU CBETa PA3HBIX IIBETOB.
DponmainvHule 1ad0OpamopHvle padomvl U ONbLIN b

PRBPROOONOoORWONE

1.  HccnepoBaHue 3aBUCHMOCTH yTrila OTPaKEHUS CBETOBOTO JIyda OT yria
NaICHUS.

2.  H3ydeHue XapaKTEpHUCTUK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKaJe.

3.  HccrnenoBanue 3aBUCUMOCTH yTJla MPEIOMIICHHUSI CBETOBOTO JIyda OT yriia
NaJeHUsI Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHUii ¢ MOMOILBIO COOUpPAIOIIEeH JTHH3BIL.

S5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITUYECKOMN CHITBI COOMPAFOIIICH

JIUH3BI (2/1eKMPOHHAA 0eMOHCMPAYUL).
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6. OnbITEl TIO PA3JIOKEHUIO OEJNOr0 CBETa B CIEKTD (271€eKMPOHHASA
oemoncmpauusi).

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

Pa3nen 12. KBaHTOBBIE SIBJIEHUS

Onvimol Pezepghopoa v mnaHeTapHas Mojelb atoma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmol.

PanuoaktuBHOCTE. Anbgha-, bema- u eamma-uznyuenus. CTpoeHUE aTOMHOIO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakxmueénvie npespaujerus.
Ilepuoo nonypacnada amomHwix soep.

SnepHbie peakuuu. 3aKOHBI COXPAaHEHUs 3aps0BOTO M MAaCCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus soep. Ucmounuru swepeuu Connya u 36€30 (MC).

AnepHas sHepreTuka. /Jleucmeus paouoaKxmuHuIX U3NAYYEHUU HA JHCUBbLE
opeanuzmul (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus nznmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
d)pouma.rlbubte aadopamopHvlie padomoul U Onvlimbol

R

1. HccenenoBanue TPEKOB: U3MEPEHUE DHEPTUMU YACTHUIBI 110 TOPMO3ZHOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoOHHAL OeMOHCMPaUU).
2. N3mepenue paanoakTUBHOTO (GOHA (2/1eKMPOHHAA 0EMOHCMPAUL).

IHoBTOpPUTEIBLHO-0000 1A IINH MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALMK U
000011IeHNSI TPEIMETHOTO COJIEPKAHUSI U OTBITA ICSITEILHOCTH, MPUOOPETEHHOTO MPHU
M3YUYEHHUH BCEro Kypca (PU3UKH.

[Ipr u3ydyeHUM NAHHOTO MOZYJISI PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JIOCTHIKCHHE MPEIMETHBIX U
METaIpPeIMETHBIX IIJIAHUPYEMBIX PE3YJIBTATOB 00YUEHUS, POPMUPYETCS €CTECTBEHHO-
Hay4Has FPaMOTHOCTb: OCBOCHHUE HAYUYHBIX METOJIOB UCCIICIOBAHUS SIBJICHUN PUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3UYECKUE SIBICHUS, MPUMEHSS
MOJyYEHHbIC 3HAHWsA, pemarbh 3aJa4d, B TOM UHCJIE KAYeCTBEHHbIE U
AKCIIEPUMEHTAIBHBIE.

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

" Ha OCHOBE TIIOJIyYEHHBIX 3HAHMM pacrno3HaBaTb W HAYYHO OOBSICHSITh
dbuznYecKue SIBJICHUS B OKPYXKaIOIIEH MTPUPOJIe U TOBCETHEBHOM )KU3HH;
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" KCIOJIB30BaTh IOJ PYKOBOJCTBOM IIEAArOra Hay4dHbIE METOJbI UCCIIEIOBAHHUS
(¢u3nyecKuX SIBICHUNA, B TOM 4YMCIE A NMPOBEPKH TUIIOTE3 U MOJYyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSICHATH C OIMOPOM Ha AMIAKTUYECKUH MaTepuan mociie OOCYXACHUS C
[EJaroroM Hay4Hble OCHOBbI HauOoJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTWM, HalpuMep, MPAKTUYECKOIrO  MCIOJB30BaHUS  PA3IUYHBIX
VCTOYHHUKOB JHEPIMM Ha OCHOBE 3aKOHA IPEBpPALICHUS M COXPAaHEHMs BCEX
W3BECTHBIX BUJIOB YHEPTUU.

Kaxxnas U3 TeM TaHHOTO paszelia BKI0YaeT SKCIIEPUMEHTAIIBHOE UCCIIEI0BAHNE
0000IIaIoONIero xapakTepa Ha YCMOTpPEHHUE IeJarora u Imnpu ero nomomu. Paznen
3aBeplIaeTcs NPOBEACHUEM IMAarHOCTUYECKON U OLIEHOYHOU pabOoThI 32 KypCOCHOBHOM
LIKOJIBI.

HpI/IMepHLIe KOHTPOJIbHO-U3MEPUTECJIBHBIC MaTCPHAJIbI

[IpoBeneHNE OLEHKM JOCTHXKEHUN IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
y4eOHOT0 mpeMeTa MPOBOAUTCSA B (JOpME TEKYILETO U PyOESKHOTO KOHTPOJISI B BUIE
KOHTPOJIBHBIX padoT.

7 knace

Kommponvnasa paboma Ne 1 no teme «llepBoHadanbHble CBEIEHUS O CTPOCHUHU
BEIIIECTBa»

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

Koumponvnasa paboma Ne 3 o teme «CHIIbI B IPUPOICY.

Konmponvnasa paboma Ne 4 o teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 knacc

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TemioBbie sIBISHUSY.

Konmponvnas paboma Ne 3 1o Teme « ArperaTHple COCTOSTHUS BEIIECTBAY.

Konmponvnasa paboma Ne 4 no teme «InekTpuueckuid Tok. Hampspkenuey,
«Conpotunenue. CoeTMHEHUE NPOBOTHUKOBY.

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

Hmoezosas nposepounas paboma

9 knace

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHBI IBWKEHUS W B3aUMOJICHCTBUS
TEI.

Konmponvnas paboma Ne 2 no teme «MexaHU4eCKUe KOJICOAHUS U BOJTHBDY.

Konmponvnas paboma Ne 3 o teme « NEKTPUUECKUE U MATHUTHBIC SIBICHUS.

Konmponvnaa paboma Ne 4 no teme «CTpoeHre atomMa M aTOMHOTO siipa» U
«Ctpoenue u 3BOIIONMS BCeneHHo».

HUmoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbraTel ocBoeHus: obyuatommumucs ¢ 3[1P yuebnoro npenmera
«®Du3uka» NOIKHBI COBNAJNATh C PE3yJIbTaTaMH MPUMEPHOW pabodeld mpOorpaMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

Haubomee 3HaUNMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUEHUIO U LIeJICHANPABICHHON IO3HABATEIbHOM JESATENIbHOCTH;

yCTaHOBKA Ha OCMBICIICHHWE JUYHOTO OIbITa, HAOMIOACHUHN 3a (PU3UUECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKAa HAa OCMBICIICHHE PE3yJIbTaTOB HAOMIOJACHHUI 32 MPUPOTHBIMUA U
TEXHOTCHHBIMH SIBICHUSMH C TIO3UINUN (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHWBAaTh MPOUCXOMSIINE HW3MEHEHUS W WX MOCIEACTBHS,
(GbopMyIHUpOBATH U OIIEHUBATH PUCKH, (HOPMUPOBATH OTIBIT;

MOBBIIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH 4Ye€pe3  MPaKTUYECKYIO
JESTENIbHOCTh (IIPU COBMECTHOM BBINIOJTHEHUH JTa00PATOPHBIX MPAKTUUECKUX padoT);

YMEHHE pa3iinyaTh y4yeOHbIE CUTyallMH, B KOTOphIX ydamuiics ¢ 3IIP moxer
JEeICTBOBATh CaMOCTOSITENIBHO, M CHUTyalluM, [I/I€ CJEAYyeT BOCIOJIb30BAThCS
CIPaBOYHON MH(POpPMAIMEN U APYTUMHU BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH MPUHUMATH PEIICHHUE B )KU3HEHHOW CUTYaIlMU Ha OCHOBETIEPEHOCa
MOJTyYEHHBIX B X0JI¢ 00y4YeHHs (PU3NIECKUX 3HAHUM B aKTYaIbHYIO CUTYaIINIO;

CIIOCOOHOCTH  COOJIIOZAaTh B TOBCEAHEBHOM JKM3HM TIpaBWJa  JIMYHOM
0€30MacHOCTH Ha OCHOBE TOHMMAaHUS (U3MUYECKUX SIBICHUW W 3HAHUS 3aKOHOB
bu3uKy;

YMEHUE KPUTUYECKH OLIEHMBATh MOJYYEHHYIO OT coOecenHnKa MH(OpMAIHIO,
COOTHOCS €€ CO 3HaHUEM (PU3MYECKUX 3aKOHOB;

CIIOCOOHOCTH TIepeIaTh CBOM COOOpaKEHUS, YMO3aKIIIOUCHHSI TaK, YTOOBI OBITh
HOHSATBHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TOBEACHMSI OOYYaroLIErocss ¢ TOYKH 3pPEHUs] OMACHOCTH WU
0€30MacHOCTH I ce0sl MU 17151 OKPY KaIOILUX;

yBa)XEHHE K TPYAY U pe3ysibTaTaM TPYI0BOM NESTEIHHOCTH;

yriayOlieHne TpeACTaBI€HUN O IIeJIOCTHOM KapTUHE MHUpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUN U MPAKTUYECKUX YMEHU.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue yHugepCanbHbIMU YUEOHBIMU NO3HAGAM EJIbHLIMU OCUCHBUAMIUL

BBISIBJISATH IPUYHHBI U CJCACTBHS MPOCTHIX (PU3UUYCCKUX SBIICHUM;

onpeneNITh (HU3NIECKUE MOHATHSA, CO3/1aBaTh 000OIIECHUSI, YCTAHABINBATh
aHAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEILHO BBHIOMPATh OCHOBAHMS W KPUTEPUU
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JUTSL KJTacCU(PUKALMU, UCTIOJB3YS CIIPABOYHYIO HH(POPMALIMIO U ONUPASCh HA alITOPUTM
y4eOHBIX JEHCTBHIA;

YCTAHABJIMBATh PUYUHHO-CIEACTBEHHbIC CBSI3H, CTPOUTH  JIOTHYECKOE
paccyxeHue, yMo3aKkitoueHue (MHIyKTUBHOE, I€AYKTUBHOE, 110 aHAJIOTUH) U JIeTIaTh
BBIBO/IbI TI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C YUETOM
MPEIOKCHHON yIeOHOM 3a1a4UM 1 3aTaHHBIX KPUTEPHEB.

co3/aBaTh, IPUMEHATDH U MPE0OPa30BbIBATH 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBbI
JUTS petieHust yueOHbIX U MTO3HABATEbHBIX 3a/a4;

C IOMOIIBIO TIE€Iarora Wik CaMOCTOSTENBHO MPOBOJUTh OIBIT, HECIOXKHBIN
AKCIIEPUMEHT IO YCTAHOBJIEHUIO 0COOEHHOCTEN (PU3HUECKOTO 00BEKTA UM SIBJICHUS;

npeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJJHOTO BUJA B IPYTroi (TaOIHIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3UYECKUX SIBICHUW M MPOIECCOB, UCIIOIB3YS
AIrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHU6epcanbHblMu yueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh pPEUYEBBIE CPENCTBA B COOTBETCTBUM C 3ajayeid
KOMMYHUKAIIUU JIJIS1 BEIPAKEHUSI CBOMX MBICIEH M MOTPEOHOCTEH IS IJIAaHUPOBAHUS
CBOCH JICITECIHLHOCTH,

OpraHU30BBIBaTh Y4€OHOE B3aUMOJICHCTBUE B TpyIIIe (ONpeeaaTh OOIIHE ENH,
pacupenesnsiaTh poju, 10rOBaprUBATHCS APYT C APYTOM U T. 1.).

L[E€JICHAIIPABICHHO UCIIOJIb30BaTh nH(OPMaAITMOHHO-KOMMYHUKATUBHBIE
TEXHOJIOTUU, HEOOXOJUMBIC JJI PEIICHUS YYEOHBIX U MPAKTUUYECKUX (DUIUUECKUX
3a/ad;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO NIE€SATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osnadenue ynueepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO O0Yy4YeHHUsI, CTaBUTh U (HOPMYIHPOBAThH
JUIsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeATeIbHOCTH,

oOHapyxuBaTh U (HOPMYIUPOBATH Y4EOHYIO NPOOJEMy, OMNpPENesaTh Ieb
y4eOHOM JIeSITCIILHOCTH;

CaMOCTOSITETIbHO WJIM C TOMOIIBI0 YUYUTENsl IUIAHUPOBATh MYTHU JTOCTHUKECHHS
nenel B (U3MYECKUX DKCIEPUMEHTaX, B TOM YHCIE albTePHATUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosiee F3(hPeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U MO3HABATEIIbHBIX
3ajad;

COOTHOCHUTH CBOM MPAKTUYECKHUE ACHUCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMu,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
onpenensaTh CrnocoObl NEHCTBUIM B paMKax MPEISIOKEHHBIX YCJIOBUM U TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JIEMCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYAlUEN;

MPAaBWIBHOCTh  BBIMIOJIHEHUSI ~ DKCIEPUMEHTAIbHOW  y4eOHOW  3ajauu,
COOCTBEHHBIEC BO3MOYXHOCTH €€ PEIICHHUS;

BJIQJICHUE OCHOBaMH CaMOKOHTPOJIS, CAaMOOLICHKH, TPUHATHS pPEHICHUNH U
OCYUIECTBJIEHUSI OCO3HAHHOI'O BHIOOpA B yUeOHOU U MO3HABATENbHON A€ TENBHOCTH;
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JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,
NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeboBaHus K NMpeAMeTHBIM Pe3yJbTATAM OCBOEHHMS YU4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeejeHHble 110 rogamM 00y4eHus

PesynpTaThl 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY J00aBICHUS HOBBIX
PE3YNBTATOB OT ro/ia K ToAY (pe3yiabTaThl OU€PEAHOTO I'0J1a M0 YMOTYAHHUIO BKITIOYAOT
pe3yNbTaThl MPEABIYIIUX JIET).

7 KIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIIMNXCS] YMEHUM:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE:
bu3nueckue U XUMHYECKUE SIBJIICHUS; HAOJIOJEHHUE, SKCIEPUMEHT, MO/IEb,
TUNO0TE3a; €AUHUIBI (U3MYECKUX BEJIWYWH; aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHMS BellecTBa (TBEPAOE, >KUIKOE, Ta3000pa3HOE); MEXaHUYEeCKOe
NBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUMHEHHOE), TPaCKTOpHUS,
paBHOJIEHCTBYIOMIAs cuil, ieopmarius (yrnpyrasi, IiaacTuueckas), HeBeCOMOCTb,
COOONIAIOUINECS COCYIBI, C OMIOPOM HA JUAAKTUYECKU MaTepral

— paznuyaTh sBiaeHUS (Auddy3us; TEIIOBOE€ ABMIKEHHE YacTHUI[ BEIIECTBA;
PaBHOMEPHOE  JBH)KCHUE; HEPAaBHOMEPHOE  JBHKCHHUE; WHEpLHS;
B3aUMOJCHCTBUE TEN; pagHogecue mEEPObIX Mmel C 3AKPEenjiéHHOU O0Cbio
epawenusl; Tiepeaada JaBJICHUS] TBEPABIMH TeJIaMH, KUJKOCTSIMU U Ta3aMu;
aTMoc(epHOe JaBlieHUE; TJIaBaHUE TEJ; MPEBPAIICHUS MEXaHUYECKOW YHEPTHUN )
0 ONHCAaHUIO MX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOe SBIECHUE, MOCIEe MPEIBAPUTEIHLHOTO
00CYXKIEHHUS C TICAarorom;

— pacrno3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUUN B OKPYKaroIEeM
MHpE, B TOM 4ucje PU3UYECKUE SBJICHUS B MPUPOJE: MPUMEPHI IBUKECHUS C
Pa3IMYHBIMA CKOPOCTSIMM B XMBOW M HEXKHMBOM MPUPOJAE; IECUCTBUE CHIIBI
TPEHUs B MPUPOJAEC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJIECHUSI HA >KUBOU
OpraHu3M; IUIaBaHWE PbIO; pblYard B TeJie YEJIOBEKA; MPHU 3TOM IEPEBOIUTH
MpPaKTUYECKYI0  3a7adyy B y4ueOHYI0,  BBIICIATh  CYIICCTBEHHBIE
CBOMCTBA/TIPHU3HAKHA (PU3HYECKUX SBJIICHUI C TOMOIIBIO TIEarora;

— OIKUCHIBATh W3YYEHHBIC CBOWCTBA Tel W (U3UYECKUE SBICHUS, HCIOIb3Ys
dbu3uyeckre BeMMUMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tena, cujia
TpeHUs, JaBlieHHe (TBEPAOro Tela, KUIKOCTH, raza), BHITAJIKUBAIOIIAs CHUJIA,
MexaHuuyeckas paboTa, MOITHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIMEHT
MOJIE3HOTO JAEHCTBHS MEXaHU3MOB, KHHETUYECKAs U MOTECHIIMATbHAS YHEPTHSI) C
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OMOpoO Ha CXeMy; IMpU ONHCAHWM PACKPbIBATh (PUIUYECKUM CMBICTT
UCIIOJIb3YEeMbIX BEJTUYHMH, UX 0003HAUYECHUS M €AMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums Qopmynsl, ceazviéaoujue OAHHYI0 QU3UYECKYIO 8eIUUURY C OpYyeUMU
BeUYUHAMY, CMPOUMb 2PAQUKU  UZVYEHHBIX 3asUcuMocmel DuUYecKux
genu4yH C ONIOPOU HA TUJAKTUUECKUM MaTEpHUa,

XapaKTepU30BaTh CBOMCTBA TeJ, GU3NUYECKUE SBICHUS U MPOIECCHI, UCIIONB3YS
IpaBUjia CJI0XKEHUsS CUJI (BIOJIb OJTHOM TIpsiMoit), 3axowu I yka, 3axon Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPaguioy
Mexanuxu, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEPruM; IpPU STOM aBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA W 3aNUCHIBAMb €20 MAMmeMamuyeckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CylcoeHuem niana pabomsi,
OOBACHATH (PU3MYECKUE SIBJICHUSA, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: IIPU TOMOIIH
MeJarora BbISBIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE W3
1—2 noruyeckux maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE PAacyETHBIE 3a1aud B 1JEHCTBHE C ONOPOW HA AJITOPUTM,
pEIBapUTEIBHO Pa300paHHBIN COBMECTHO C MEJAroroM, UCIOJIb3Ysl 3aKOHBI U
(opMybl, CBS3bIBAIOLIME (DU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3a/1ayyl 3alKChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYMHBI B
GopMynsl W TNPOBOAUTH PAaCyYE€Thl, HAXOIWUTh CIPABOYHBIE JIaHHBIE,
HEO0OXOAMMBIE JUJISl PEIICHMS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTD MOITYYEHHOU
(bU3UYECKON BEIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX
METOJIOB TIOCJIE€ MPEIBAPUTEILHOTO OOCYXACHUS C MeNaroroM; Mpu MOMOIIU
[ejarora B ONKUCAHUMU MCCIIEIOBAHUSA BBIICIATH IIPOBEPSAEMOE IIPEATIONIOKEHNE
(rumote3y), ¢ OmOpoOll Ha JUOAKTUYECKUM MaTepual paszauyaTb U
MHTEPIPETUPOBATh MOJYYECHHBIN pe3ynbTaT, HaXOAUTh IOCNe OOCYKIEHUS C
MeJaroroM OMMOKHU B XOJIE OIbITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTATAM;

yMETh HAXOJIUTh C MCIOJb30BaHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYpPCOB
OMBITHI 10 HAOIIOJAEHUIO (PU3NUECKUX SBJICHUNA WU (PU3NYECKUX CBOMCTB TEI:
(bopMynHpOBaTH MPOBEPSIEMBIE MPEIINONIOKEHUSA, COOUPATh YCTAHOBKY U3
peJI0AKEHHOTO 000pYI0BaHUs C OMOPON Ha CXEMY, 3aIllMChIBaTh XOJ ONbITau
(opMynupOBATH BBIBOJIBI 101 PYKOBOACTBOM II€1arora;

BBITMOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSHUSI, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPBI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB
C OTIOPOIl HA aNTOPUTM; 3alUCHIBATh MTOKAa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJHUTH COBMECTHO C IIEJAroroM MCCIEAOBAHUE 3aBUCHMOCTH OJHOM
(bu3nuecKoil BEIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX W3MEPEHHM
(3aBHCHUMOCTH TIyTH PAaBHOMEPHO ABUXKYILIErOCsS Tejda OT BPEMEHH JBHXKECHUS
TENA; CUTbl MPEeHUs CKONbICeHUs Om eeca mend, Kaiecmea o00pabomxu
nosepxHocmel men U HE3ABUCUMOCMU CUNbl MPEeHuss om niowaou
CONPUKOCHOBEHUSI MeJl;, CUNbL YAPY20CMU OM YOJIUHEHUSI NPYHCUHDL,
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8LIMANKUBAIOWEl CUTbL OM 00bEMA NOSPYIHCEHHOU Yacmu mena u Om
NJLOMHOCMU HCUOKOCIU, €€ He3a8UCUMOCIU OM NIOMHOCMU med, O 21yOUHbI,
HA KOMOPYIO NO2PYHCEHO MENO, YCA08Ul NIABAHUS Mel, YCI08UU DABHOBECUS
pbluaea u 610K08), IOJI PyKOBOJICTBOM IIe/larora y4acTBOBaTh B IJIAHUPOBAHUH
y4eOHOTO WCCIIEIOBAHUS, COOUPATh YCTAHOBKY W BBIMOJIHATH H3MEPEHUS,
clenys TPEUIOKEHHOMY TIUIaHy, (UKCHPOBATH pPE3yNbTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIUI] U
rpaduKoB, AeNaTh BBIBOBI MO pe3ybTaTaM HCCIEAOBAHNUS;

COOTHOCUTh KOCBEHHBIE W3MEPCHHUS (PU3MUECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPJOrO TeJa; CUiia TPEHUSI CKOJIbKEHUS; JaBJICHHE
BO3/IyXa; BBITAJIKMBAIOIIAS CUJIa, JEHCTBYIOMAs HA MOTPYKEHHOE B KHUIKOCTh
Ten0; KOA(PGUIIMEHT TMOJE3HOTO JCHCTBUS MPOCTHIX MEXAHW3MOB), CIEIYys
MIPEIOKCHHOW WHCTPYKITUH; TIPH BBITOTHEHUH H3MEPEHUH 1101 PYKOBOJICTBOM
megarora cCoOMpaTh dKCIEPUMEHTANTBHYIO YCTAaHOBKY W BBIYHCIIATH 3HAUCHHE
HCKOMOM BEJIUYHMHBI;

coOI01aTh MpaBujla TEXHUKU O€30MacHOCTH IMpu padoTe ¢ J1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTOCTAaBIIATh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYABl, 0apOMeTp, phIyar,
MOJBW)KHBIM W HETOABMKHBIM OJIOK, HAKJIOHHAS ITUIOCKOCTH C OTOpOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTEPU30BaTh MPUHITUIILI ISHCTBHS W3yUYCHHBIX MPUOOPOB U TEXHUYCCKUX
YCTPOMCTB TOCIIE MPEBAPUTETHHOTO 0OCYKICHUS C MEaroroM ¢ OIopon Ha UX
onmucaHuss (B TOM 4YHCJE: TMOAIIUIHUKK, YCTPOWCTBO BOJOIMPOBO/IA,
TUAPABINYECKUN TTPECC, MAHOMETP, BEICOTOMED, TTOPIITHEBOM HACOC, ApEOMETP),
UCTIOJIb3YS] 3HAaHMUSI O CBOMCTBaX (U3MYECKUX SBIEHUH U HEOOXOIUMBIE
¢dusnuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh WH(MOPMAIUIO O MPUMEpPaxX MPAKTHUYECKOTO
MCITOJTB30BaHUs (PU3UICCKUX 3HAHUH B TIOBCEAHEBHOM JKU3HM JIJIs1 00SCIICUSHUS
0e30MacHOCTH MpU OO0pAILIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3/I0POBbS WU COOJIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISTH C MOMOIIBIO TIeAarora 0TOOpP UCTOYHUKOB MH(MOPMAITUU B CETH
NHTepHET B COOTBETCTBUHM C 3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM W MyTEM CPaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIJCISATH
uH(OpMaIMIo, KOTOpas SBISETCS TMPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh TPU BBITTOJIHCHHHM YUYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTEPHUAIbl, PECypCHI
cetu  VHTEpHeT; BiajeTh NpUéMaMH  KOHCIICKTUPOBAHHUS  TEKCTa,
npeoOpazoBanust HHGOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PYKOBOACTBOM Tearora ¢ 00CyXIeHUEM IJIaHa paOOThI KPaTKUE
MMMCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB WH(MOpMAITUU
¢du3rUecKoro copepKaHusl, B TOM YHCIIE MyOIMYHO JIeTIaTh KPaTKUE COOOIIEHNUS
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O pe3ysibTaTax MPOEKTOB WM Y4€OHBIX HCCIIEJOBaHMI; MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh U3yUEHHBbIN MOHATUIHBIN anmapar Kypca QU3uKu, CONPOBOXKIaTh
BBICTYIUJICHUE MTPE3CHTALINEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora pacopeneniarb OOsf3aHHOCTH B TIpymnne B COOTBETCTBUM €
[OCTABJICHHBIMU 3a/la4yaMH, CJIEIUTh 3a BBIOJHEHUEM IIJIaHA JEHCTBHIA,
aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TIPYMIIbI;
BbICTpAaUBaTh KOMMYHHUKATHMBHOE B3aUMOJICHCTBUE, YUMUTHIBas MHEHUE
OKpY>KAIOIIIHX.

8 KJIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTPa)KaThb
c(OPMHUPOBAHHOCTH y 00YUAIOIIMXCSl YMEHU:

— OPHUEHTUPOBATHCS B MOHITHUIX M ONEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHHE ATOMOB M MOJIEKYJ, arperarHble
COCTOSIHHSI BEIIECTBA, KPUCTAIMYECKHE U aMOpP(HBIE TeJa, HACBIIIEHHBIN U
HEHACBIILICHHBIN I1ap, BIAXXHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHSS SHEPI U,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIA AIEKTPUYECKUN 3apsll, DIECKTPUUYECKOE
1oJie, NPOBOJHUKUA U JUAJIEKTPUKH, IIOCTOSHHBIA SJIEKTPUUYECKUUA TOK,
MarHuTHOE I10JIE;

— pasnuuarh SBJICHUS IIOCJIE MPEIBAPUTENLHOTO OOCYXAEHHUS C II€1arorom
(TemyioBoe pacIIMpeHHue/ckaTue, TeIulonepenaya, TEMJIOBOE paBHOBECHE,
CMauyvBaHueE, KalWUISIPHBbIE SBJIEHUS, HUCHApEHUE, KOHAEHCAlNs, IJIABJICHHE,
KpUCTAJUTA3ALUs (oTBEpAEBaHUE), KUIIEHUE, Terionepeaaya
(TEemIONpOBOJHOCTb,  KOHBEKIMUS,  W3JIYYEHHE),  DJIEKTpHU3auus  Tell,
B3aUMOJICMCTBUE 3apsllOB, [JEUCTBUS BJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJECHCTBUE MArHUTOB, JIEMCTBHUE MArHUTHOTO  ITOJIS
Ha MPOBOJAHHMK C TOKOM, 3JEKTPOMArHUTHas WHAYKIUS) MO ONHUCAHHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnueckoe sSBICHUE;

— pacrno3HaBaThb C IOMOIIBIO IeJarora MpOsBICHUE H3YYEHHBIX (U3NYECKUX
SBJICHUH B OKPYXalOIIeM MHUpE, B TOM UuCie PU3NUECKUE SIBJICHUS B IPUPO/IE:
MOBEPXHOCTHOE HATSYKEHHUE U KaNWJUISIPHBIC SIBJICHUS B IPUPOJE, KPUCTAILIBI B
npupone, usnydenue CoJiHLIA, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3BbI,
oOpa3oBaHHME pOCHl, TyMmaHa, HHEs, CHera; »JJEKTPUUYECKUE SIBIICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IOJe 3eMJu,
Apeid MOI0COB, pOidb MATHUTHOTO TOJIA JUIsl JKU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4e€OHYIO, BBLACIATh
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

— ONKCHIBATh MOJ PYKOBOJICTBOM IieAarora ¢ OOCYXIEHHEM IUIaHa padOThI
M3YYCHHBIE CBOWMCTBAa Tel U (PU3MUECKHE SIBICHHUSA, UCHONB3YS (U3HUECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSII SHEPrus, KOJWYECTBO TEIUIOTHI,
yAenbHas TEIJIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IUIABJIEHUS, yJIeJbHAs
TEIJI0Ta Mapoo0pa3zoBaHus, yelbHAs TEIIOTa CrOpaHus TOIIINBA,
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KO3 QUIIMEHT MOJe3HOro JEeWCTBHSI TEIUIOBOM MAIlUMHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO3/1yXa, DJIEKTPUYECKUM 3apsAll, CHJIA TOKA, HJIEKTPUUYECKOE
HaIpsSDKEHUE, COMPOTHUBJIEHUE TMPOBOAHUKA, YJIEIbHOE CONPOTUBICHUE
BEIIECTBa, PadOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MPH OMHCAHUU
NpaBWJIBHO TPakTOBaTh C TIOMOIIBIO TeAarora (PU3MYECKUl  CMBICI
HCIOJIb3YEMBIX BEJIWYMH, O003HAUCHHUS U €IUHUIBI (U3UYECKUX BEITUYMH,
HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYI0 BEIUYHHY C
APYTUMH  BEIMYUHAMH, CTPOUTh TpadUKH U3YYCHHBIX 3aBUCHMOCTEU
(bU3HYEeCKNX BETNYNH;

OTpEENATh MOCIE MPEABAPUTEIBHOIO 00CYKACHUS C MeJaroroM CBOMCTBA Tell,
¢usznyeckue SBIEHUS U TMPOLECCHI, HCIONb3ys OCHOBHBIC TOJOXKCHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPHUH  CTPOEHUs  BEHIECTBA,  IPUHIUI
CYIIEpIIO3ULIMH TI0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHMS 3apsja,
3akoH Owma Juis ydacTka uenu, 3axoun /[[ocoynsa—Jlenya, 3aKOH COXPAaHECHMS
SHEPruy; NpPH 3TOM HAXOAUTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA H €ro
MaTe€MaTUYECKOE BBIPAXKEHHE C ONOpPOd Ha LHUQPPOBBIE 00pa30BATEIbHBIE
pecypcesl;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora Gu3nyecKue Mmpoiecchl U CBOMCTBaA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYalli MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTeEPa,
IpU MOMOIIM TEJarora BBIABISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE U3 |—2 JTOrMYecKHUX MIaroB ¢ OMOpoi Ha 1—2 U3y4yeHHBIX CBOMCTBA
(u3HUeCcKUX ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIC 3a7a4i B |—2 NEUCTBUA C ONMOPOM HA alNTrOPUTM,
peIBapUTEIBLHO Pa300pPAHHBII COBMECTHO C MENAaroroM, MCIob3ys 3aKOHbI U
(opMyJibl, CBA3bIBaIOIINE (DU3HMUECKHUE BETMUYUHBI: HA OCHOBE aHaJIN3a yCIOBUS
3a/la4yM 3alUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK JAHHBIX IS
pelieHusl 3ajaud, BBIOMpaTh 3aKOHBI M (HOPMYJBI, HEOOXOIUMBbIE ISl €€
peuieHusi, NPOBOAUTH Pacd€Tbl M CpPaBHUBATh IIOJYYEHHOE 3HAYEHHUE
(pU3HUECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

MMETh NPEICTaBICHUE O MPOoOJeMax, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH
(U3MUECKUX METOAOB MOCJE MPEABAPUTEILHOIO OOCYKACHHS C MEJarorom;
MCIIOJNIb3Ysl ONUCAHUE UCCIIEA0OBAHMS, BBIIEIATH MPOBEPSEMOE MTPEANOII0KEHUE,
OLICHMBATh IPABUJIBHOCTh IOpPs/IKA IIPOBEACHMS HCCIENOBAaHUS, JI€JaTh
BBIBO/IbI;

YMETh HAaXOJUTh C HCIOJIb30BAaHUEM LHUQPPOBBIX 00pa3oBaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UIECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TEI
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3IIYYEHUH OT
[[BETA M3JIy4arolIeil/moraomarieid MoBEepXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIIEPaTypPhl KUAKOCTH U IUIOMIANA €€ MOBEPXHOCTHU; AIIEKTPU3ALUS TEll U
B3aMMOJICUCTBHE JJIEKTPUUYECKUX 3aps/iOB; B3aHMMOJICUCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJIM3al[1si MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; IEUCTBUS
MarHMTHOTO MOJIsl HA TPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AJIEKTPOIBUTaTEINSI TIOCTOSIHHOTO TOKA): (JOPMYJIUPOBATH MIPOBEPSEMbIE
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IPEIIOJIOKEHUS, cOOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO 00OpYAOBaHUSA C
OMOpOM Ha CXEMy; ONMCHIBATh XOJ OIbITa U (POPMYIMPOBATH BHIBOABI I10OJ
PYKOBOJICTBOM I1€J1arora;

MMETb NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIbHOMN BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSKEHUS C UCITIOJIb30BAaHUEM aHAJIOTOBBIX PUOOPOB U
JaTYNKOB (U3MYECKUX BEJIUYMH; @pPU MOMOUIM I[eJarora CpaBHUBAThH
pe3yJIbTaThl U3BMEPEHUI ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C II€AAaroroM UCCIEJ0BaHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BETUYMHBI OT JPYTOW C HCIIOJIB30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBHCHUMOCTb CONPOTHUBIICHHS TMPOBOJHHMKA OT €ro JUIMHBI, IJIOLIAIU
MONEPEYHOT0 CEYEHUS] U YJEIbHOTO CONMPOTUBJIEHUS BEIIECTBA MPOBOJIHHKA;
CWJIBl TOKA, WAYLIEr0 4Yepe3 MPOBOAHHUK, OT HANPSIKEHUS Ha MPOBOJHHUKE;
UCCJIEOBAHUE  TOCJIEIOBAaTEIbHOTO W MApajuIebHOTO  COEAMHEHUI
MIPOBOJIHUKOB):  IJIJAHUPOBATh HCCIEJOBaHUE, COOUpaThb YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOJCTBOM I1€1arora, Ciaeays IpeioKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJbTaThl MOIYYEHHONW 3aBUCUMOCTH B BHUJIE€ TaOIMI] U
rpaduKoB, e1aTh BBIBOABI IO pe3yibTaTaM UCCIIEA0BaHUs MOCIE 00CYKIECHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYMH (yAeJabHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTHUBJICHUE MPOBOJAHMKA, pad0oTa M MOILIHOCTb
ANEKTPUYECKOr0 TOKAa): € TMOMOULIBI0 TMEAarora IUIAHUPOBaTh HM3MEPEHUS,
coOHUpaTh  SKCHEPUMEHTAIBHYIO  YCTAaHOBKY, CIEIysl  MPEIJIOAKEHHOU
MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUYHHBL;

coOo1aTh MpaBuja TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ J1adopaTopHbIM
000py10BaHUEM MOCIIE MTPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
CONOCTAaBJIATh C TOMOIIBIO IE€Jarora IPUHLHIBI JEUCTBUS HW3YYECHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOI HA UX OMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUECKOW JHEPruu, dSJIEKTPOOCBETUTEIIbHbBIE
NpUOOpBI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTENHN; BJIEKTPOMArHUT, 3JEKTPOJBHUraTeilb MOCTOSHHOIO TOKA),
UCIIONIb3Ysl METOJAMYECKHE MaTepuayibl O CBOMCTBAX (PU3MYECKHUX SIBICHUH U
HeoOXxoauMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIBHOTO OOCYKIEHHS C IEJaroroM MpocThie
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXEeMaM H
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IMCHXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHErO0 CrOpaHus, OAJIEKTPOCKOI, PeocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKMX LIeTe C TMOCJIEeA0BATENbHBIM U
napajijieibHbIM COEUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHbIE 00O3HAUYEHHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHMOPMALMIO O MNPHUMEpPax MNPAKTUYECKOTO
MCIOJIb30BaHus (PM3NYECKUX 3HAHUI B TOBCEIHEBHOM JKU3HU AJis1 00ecreueHus
0€30MacHOCTH MPHU 0OPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXPAHEHHUSl 3/10pOBbS U COOJIOAEHHUS HOPM 3KOJOTMYECKOrO IMOBEICHUS B
OKpYXKaoIlEel Cpere;

— OCYIIECTBJISITH C TIOMOIIbIO TMEeAarora MOUCK HHpopMamuu (U3NIECKOTO
colepkaHus B ceTH HTepHET, Ha OCHOBE HMEIOIIMXCSA 3HAHUM M IIyTEM
CpPaBHEHHUS JTOTIOJHUTEIbHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIB30BATh IPU BBINOJIHEHUHM Y4E€OHBIX 33JaHUIl OTOOpPaHHYIO I1€aroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOrO COAEpk aHUs, CIPABOUYHBIC
MaTepHuallbl, pecypcebl ceTh VIHTepHET; BiaaneTs NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHus HH(GOPMALIMU U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO
C ONOPOM Ha aJITOPUTM U YTOUHSIOIIKME BOIPOCHI IIENArora;

— co3[aBaTh MOJ] PYKOBOJCTBOM IMegarora ¢ oOOCYXIEHHEM IUIaHAa pPadOTHI
MMCbMEHHbIE M KpAaTKHE YCTHbIE COOOILIeHHs, 0000mas uHpOpMALHI0 H3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP>KAaHUS, B TOM YUCIE MyOJIMYHO
IIPEACTABIATh PE3YJIbTAThl IIPOSKTHOM WU UCCIIE0BATEIBCKON AEATEIBHOCTH;
IIPM 3TOM TPAMOTHO HCIIOJb30BaTh M3YYCHHBIM IOHATUHHBIN amnmapar Kypca
(U3MKH, COMPOBOXKAATH BHICTYIIJICHUE NTPE3ECHTALUEH;

— IIpH BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIIEI0BAaHUIN (PU3NUECKUX MTPOLIECCOB
MO/l PYKOBOJCTBOM TMEAarora pacnpeiessTh OOS3aHHOCTH B TIpyIIe B
COOTBETCTBHUM C IOCTABJICHHBIMM 33/1a4aMHM, CJIECIUTH 34 BBIIOJHEHUEM ILIAHA
NEeUCTBUIN U KOPPEKTUPOBATH €0, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIbI; BBICTPAaMBaTh KOMMYHMKATHBHOE B3aWMOJECHCTBHE,
MPOSIBJISISt TOTOBHOCTD Pa3pelaTh KOH(MIUKTHI.

9 KJIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS YMEHHUIA:

— OpHUEHTUPOBATHCS B TMOHATHUAX W ONEPUPOBATh MMH Ha 0a30BOM YpPOBHE:
cUcTeMa OTcuéra, MaTepuanbHas TOYKAa, TPACKTOPHUS, OTHOCHTEIHHOCTDH
MEXaHMYECKOTO JIBIKEHUS, Aedopmanus (ympyras, IMjiacThuueckas), TpeHHeE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TMEpPerpy3ku; LEHTP
TsSOKeCTH; aOCONIIOTHO TBEPHOE TeENo, IEHTP TSKECTH TBEPAOTO Tena,
paBHOBECHE;, MEXaHWYECKHWE KOJeOaHUs ¥ BOJHBI, 3BYK, HH(]pPa3BYKH
yIBTPa3BYK; dSJICKTPOMArHUTHBIE BOJHBI, IIKada 3JEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U NaJIbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2TNOUWEHUST,
anbda-, 6eTa- ¥ raMMa-u3IIydeHHs], U30TOIIbI, SJIepHAsi YHEPTETHKA,

— COOTHOCHUTbH SIBJIEHUSI TIOCJE MPEABAPUTEIBHOIO OOCYXKICHHS C TEeAarorom
(paBHOMEpHOE U HEpaBHOMEPHOE IpSIMOJIMHEMHOE JBUKECHHE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE JIBIDKEHUE, CBOOOJHOE TMajeHHe TeT,
pPaBHOMEpPHOE JBUKCHHE MO OKPYXHOCTH, B3aUMOJCUCTBUE Tell, pEaKTUBHOE
IBWKCHHME, KoJjebaTenpbHOe [BMKCHHE (3aTyXamollue W BBIHYXKICHHBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JIBJKEHHME, OTpPaX€HUE  3BYKa,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHE, OTPAKEHUE U TIPEJIOMIIEHHE CBETA, MOJTHOE
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BHYTPEHHEE OTPaKEHUE CBETA, pa3NIoKeHHE O0€I0ro CBeTa B CHEKTP U CIIOKEHHUE
CTHEKTPAIbHBIX IIBETOB, JIUCIEPCUS CBETA, €CTECTBEHHAS PAAHMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa U3Iy4YEHHUs]) IO OIUCAHUIO0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX TaHHOE
duznyeckoe sBICHUE;

pacrmo3HaBaTh C TMOMOIIBIO TEJarora MpPOSBICHHE H3YYEHHBIX (PU3NYECKUX
SBJICHHI B OKPY’KaIOLIEeM MHpPE (B TOM yHciie (U3NIECKUE SBJICHUS B IPUPO/IE:
OPUIUBBl U OTJIMBBI, ABWKEHHE IaHeT COJIHEYHOM CUCTEMBI, PEAKTHUBHOE
IABIDKEHUE  JKUBBIX ~ OPraHW3MOB, BOCIPHATHE  3BYKOB  KHBOTHBIMHU,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, IIyHAMH, 9XO0, I[BETa TeJ, ONTHYECKUE
SBJICHHSI B IPUPOJIC, OMOIOTUYECKOE ACHCTBIE BUIUMOTO, YIbTPA(PHOIETOBOIO
U PEHTICHOBCKOTO W3JIyUYEHHUH; €CTECTBEHHBIH pPaIUOAKTUBHBIA  (OH,
KOCMHYECKHE JIy4YM, PaJUOaKTHUBHOE H3IYYEHHE NPUPOJIHBIX MHHEPAJIOB;
JCHCTBHE PaIMOAKTUBHBIX M3IYYCHHI HA OPTaHU3M YEJIOBEKa), IPH STOM O]
PYKOBOJIICTBOM Ti€Aarora MEpPEeBOANTh MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3HUECKUX SIBIICHUIA;
ONMKCHIBATh TOJ PYKOBOACTBOM II€farora ¢ OOCYXIEHHUEM IIlaHa padOThI
U3yYEHHbIE CBOWCTBA TN U (PU3MUECKHE SBIICHUS, UCHOJB3Ys (U3NUYECKUE
BEJIMYMHBl (CpedHssi WU MIHOBEHHass CKOPOCThb Tejla IMpPU HEPABHOMEPHOM
JIBUKEHUH, YCKOPEHHE, IIEpEMEIICHUE, ITyTh, YII0Basi CKOPOCTh, CUJIa TPEHUS,
CWJIa YIPYrOCTH, CUJIa TSXKECTH, YCKOPEHUE CBOOOJHOrO MajJeHMs, BEC Tea,
UMIYJIbC TeEJla, HWMIIYJIbC CHJIBI, MeEXaHudeckas paboTa M MOILHOCTbD,
NOTEHUMANbHASL DJHEPIrUs Teja, MOJHATOrO0 HaJ MMOBEPXHOCTBIO 3EMIIH,
MOTEHIMAIbHASL DHEPTUSA CXKATOW MPYKHUHBI, KHHETHYECKasi SHEPTHus, MOJHas
MEXaHW4YeCKas »JHEeprus, MepHUoJ M 4YacToTa KoyieOaHWH, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IMOKA3aTelb MPEIOMICHUS
Cpenbl); TpU ONHUCAHWU C TIOMOUIBIO YYHUTENs TPaBWIBHO TpPAaKTOBAThH
(U3NYECKUN CMBICT HCIOJIb3YEMbIX BEIUYHMH, OOO3HAUEHUS W EIMHUIIBI
¢u3nYecKuX BETMYMH, C OMOPOM Ha METOIWYECKUX MaTepual HaxOIUTh
(opMyJibl, CBS3BIBAIOIIME JAHHYI0 (U3UYECKYI0 BEJIWYUHY C JPYTUMHU
BEJIMUYMHAMH, CTPOUTh TpadUKH M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH;

XapaKTepu30BaTh IOCJIE MPEIBAPUTEIILHOTO OOCYXACHHUS C IeJarorom
CBOICTBa Tell, (pU3nUECcKUe IBJICHUS U TPOLIECCHI, UCTIONb3Ys 3aKOH COXPaHEHUS
DHEPTUM, 3aKOH BCEMHUPHOTO TATOTCHHS, NPUHIUI CYMEPHO3UIUN CHUII,
NPUHIUIT OTHOCUTENBHOCTH [ 'ammies, 3akoHbpl HbIOTOHA, 3aKOH COXpaHEHHSI
UMITYJIbCa, 3aKOHBI OTPaXXCHHs W TPEJIOMJICHHs CBETa, 3aKOHBI COXpPaHCHUS
3aps0BOTO M MAacCOBOTO YMCEN MPH SISPHBIX PEAKIUAXK; MPU 3TOM HAXOIUTh
CIIOBECHYIO (POPMYJTUPOBKY 3aKOHA W €ro MaTeMaTHYeCKOe BBIPAKCHHE C
omnopoi Ha 1u(poBbIe 00pPa30BaATEIIbHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora (pu3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE M B KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TPU TOMOIIM TeJarora NPUYMHHO-CIICACTBEHHbIE CBS3U, CTPOUTD
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0o0bsiCHEHHEe M3 2—3 JIOTUYECKHX IIIaroB ¢ OMOpOM Ha 2—3 U3YYEHHBIX
CBOMCTBA (QPM3UUECKUX SBICHUM, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
peniaTh TUINOBBIE PacUETHBIE 33/1aud B |—2 AEHCTBUSA ¢ OMOPOIl HA aJITOPUTM,
MpeBapUTENbHO pa300paHHBI COBMECTHO C, UCTOIB3YsI 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIONIME (DPM3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 33Ja4u
3aMHUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOUIUME WIM H30BITOUYHbBIC
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMyJbl, HEOOXOAUMBIEC IS pEUICHUS,
IPOBOJUTH PAcy€Thl M OILEHUBATH C IOMOIIBIO YUYUTEIS PEATUCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEIMYUHBI,

UMETh MpEeJICTaBIIEHNE O MpobiemMax, KOTOpble MOXHO PEIIUTh MPHU MOMOIIU
(¢u3NYeCKuX  METOAOB; HCIOJNB3ysd OMUCAaHUE HCCIEAOBAaHUA, IOCIE
MPEBAPUTEIILHOTO OOCYXACHHS C TIEAaroroM BBIACIATH IPOBEPSIEMOE
MPEINOJNIOKEHNEe,  OIIEHWBATh  MPABWIBHOCTh  TMOpSAKA  MPOBEACHUSA
WCCIIETOBAHMsI, JIENATh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI
Y OTIBITOB,;

YMETh HAXOJUTh C UCIOJIb30BAaHUEM HU(PPOBLIX 00pa30BATEIBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUMN WM (PU3NYECKUX CBONCTB TEIN
(u3ydyenne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS SHEPIHH;
3aBUCUMOCTh TE€pHOJia KOJIEOaHUN MPY>KMHHOTO MasgTHUKA OT MAacChl Ipy3a H
KECTKOCTU TPYKUHBI W HE3aBHCHMOCTHh OT aMIUTUTYIBl MaJbIX KOJICOAHUH;
NPSIMOJIMHEHOE PacIpOCTPaHEHNE CBETa, pasiioskeHne OeIoro cBeTa B CIIEKTP;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IIJIOCKOM 3€pKalleé U CBOWCTB M300PaKEHHUS
npeaMera B coOuparonield JuH3e; HaOI0JCHUE CIUIOIIHBIX M JIMHEWYaThIX
CHIEKTPOB M3IYUYCHHS): CAMOCTOATEIHLHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
HaOopa oOOpy/IOBaHUSI C OMOPOM HA CXEMY; OMHUCHLIBATH XOJ OMbITA U €r0
pe3ynbTaThl, GOPMYJIMPOBATH BEIBOJIBI IO PYKOBOJCTBOM MEAArora;
POBOJUTH TPU HEOOXOJUMOCTH CEPUI0 TMPSAMBIX H3MEPEHUM, Ompeess
CpelHee 3HaueHUE M3MEpSIeMOM  BEIWYUHBI  (QPOKYCHOe  paccmosHue
cobuparouet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOopPa;

MPOBOANTH COBMECTHO C TIEArOTOM MCCIIEOBaHNE 3aBUCUMOCTEH (PU3NIECKIX
BEeJIMYMH C HCIOJIh30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCTH ITyTH OT
BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH; IIepuoja
KoJje0aHuH MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJia
OTpaXE€HUsSI CBETa OT YIJIa MAJCHUS M yrila MPeJIOMJICHHs OT yrila MaJCHHs):
mocJie 00CYKJIEHUS T0JT PyKOBOJICTBOM TI€Iarora miaHupOBaTh UCCIIEA0BaHUE,
coOupaTh YCTaHOBKY, (DUKCHPOBATh PE3YNbTATHl MOTYYEHHON 3aBUCUMOCTH
¢u3nueckux BETWYMH B BHAE TaOmuil W TpaduKOB, JeNaTh BBIBOJBI IIO
pe3ynbTaTam HCCIICIOBAHUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPCHUS (DU3UICCKUX BEIMUUH (CPEIHSISI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPGUIIMEHT TPEHUS CKOIBKCHHUS,
MeXaHu4yeckas paboTa H MOINHOCTh, 4YacTOoTa M Tepuoja KojeOaHui
MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMparomieit
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JIMH3bI, PAIUOAKTUBHBIN (DOH): C MOMOIIIBIO TIEAarora MjIaHupOBaTh U3MEPEHHUS;
coOUpaTh SKCMNEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CICAYs
NPEUIO)KEHHOM ~ MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUE  BEIWYMHBI U
aHaJM3UPOBATh MOJTYUYCHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHN;

coOMroaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH mpu pabore ¢ j1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHHOTO 00CYKACHHUS C M1€/1aroroMm;
CONOCTAaBJSATh C TIOMOIIBID II€Jarora OCHOBHBIE IIPU3HAKA HW3YYEHHBIX
du3nueckux Mojeniel: MaTepualibHasg TouKa, a0COJIIOTHO TBEPAOE TEJo,
TOYEUHBIM MCTOUYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAHETAapHasi MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ OOPOM Ha METOAUYECKUE MaTepHUabL;
XapakTepu30BaTh IMOCIE MPEABAPUTEIBHOrO OOCYXIEHUS C MeAarorom
MPUHLUNBL JICUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha WX onucaHusd (B TOM YHUCJE: CHUIOMETP, JATYMKU TOJIOKEHHUS,
PAcCTOSIHUSI M YCKOpPEHHUsS, pakera, HXOJO0T, OYKH, MepucKor, (oroamnmnapar,
ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCIIOJIb30BaTh IMOJ] PYKOBOJCTBOM IE€JAarora CXeMbl U CXEMATUYHbIE PUCYHKHU
M3YUYCHHBIX TEXHUYECKUX  YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TIPOILIECCOB IMPH PELICHUH Y4eOHO-TIPAKTHUYECKUX 3ajady;
ONTUYECKUE CXEMbl MJI MOCTPOCHUS H300paKEHUN B IUIOCKOM 3€pKajie M
cobuparomiei JIuH3e;

MPUBOJIUTH MPUMEPHI/HAXOAUTh HHPOPMAIIUIO O TpUMEpax MNPaKTUUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU JIJIs1 O0eCTIeUeHUs
06e30macHOCTH MpU OOpAIICeHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHUsSI 3/I0POBBSI W COOJIIOJCHHS] HOPM SKOJIOTUYECKOTO TOBEICHUS B
OKPY’KaroIIEn Cpee;

OCYIIECTBIISTH TIOJI PyKOBOJICTBOM I€/larora MOuCK nHdopmaimu Gpu3ndeckoro
cojepxkanusi B cetu MHTepHeT, caMOCTOSTeNbHO (GOPMYIUPYS MOUCKOBBIM
3ampoc, HAXOAUTh IYTH  OMNpEJETeHUsS JOCTOBEPHOCTU  MOJYYEHHOM
nH(pOpMaIuU Ha OCHOBE UMEIOLITUXCSl 3HAHUHN U IOTTOJTHUTEIbHBIX HCTOYHUKOB,
HCIIOJB30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUN OTOOpAHHYIO IMEIaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOTO COACpPIKAHUSA, CIPABOYHBIC
MaTtepualbl, pecypchl cetn IHTEpHET; BIaAeTh NPpUEMaMU KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanusi THGOPMAIIMH U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C ONOPOM Ha AJTOPUTM U YTOYHSIOIIME BOIMPOCHI IE1arora; co3/1aBaTh MO
PYKOBOJICTBOM TIeZarora ¢ 00CyKJeHuEeM Tu1aHa pabOThl TUCHMEHHBIE U YCTHBIE
cOOOIIIeHHs] HA OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
Co/iep)KaHMs, MYyOJUYHO TPEACTABIATH  PE3YIbTaThl MPOCKTHON WM
UCCIIEIOBATELCKON  JIEATEIbHOCTH; TMPU OTOM TPaMOTHO MCIOJIb30BATh
U3YYCHHBIM TMOHATUWHBIA ammapar H3y4yaeMoro pasaena (QU3uku o
CONPOBOXKJIaTh BBICTYIUICHUE TMpE3eHTallue C y4€ToM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXKI0N TeMbI yueOHOTro mpenamMera «Dusukay
[IpumepHOI amanTUPOBaHHON OCHOBHOM 0OOpa3oBaTENbHOM MHpPOrpaMMbl OCHOBHOIO OOIIETO0 OOpa30BaHMs OOy4arOUIUXCA C
3aJIepP’)KKOM TICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOLIMM paszaenoM [IpumepHoil paboueil nmporpammbl
yueOHoro npenmMera «Puznka» 00pazoBaTeNIbHON MporpaMmMbl OCHOBHOTO 00111ero oopazoBanus. [lpu stom Opranusanus Bnpase
cama BHOCUTb MU3MEHEHMsI B COJIEpP)KaHUE U paclpesiesieHue yyeOHOro Marepuaia Mo rojaM oOy4deHHs, B IOCIEA0BaTEIbHOCTh
U3Y4YEHHUS TE€M M KOJMYECTBO YaCOB HAa OCBOCHHME Ka)KJOW TEMBI, ONpEACICHUE OPraHU3alMOHHBIX (OpM OOy4YeHHsS U T.II.
OOOCHOBAaHHOCTb JIAHHBIX W3MEHEHUH OIpe/essaeTcs BhIOpaHHBIM 0Opa3zoBarenbHOil opranu3zanueil YMK, nHauBuyanbHbIMU
MCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOywaromuxcsi ¢ 3[IP, creneHplo yCBOEHHOCTH HMMHU YYE€OHBIX TEM,
PEKOMEHJALMSIMHU 10 0TOOPY M alanTaluK yueOHOTo MaTepualia no (pu3uke, npeacTaBieHHbBIMU B [0sICHUTENBHOM 3aMKCKe.

7 KJIACC (68 )
TemaTu4ecKuii OcHoBHbIE BUbI 1eSITeJIbHOCTH y4aLUXCS
OcHOBHOe coep:kaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX el cTBUI)
Paznen 1. ®u3nka u €€ poJib B MO3HAHUM OKpPY:Kaouiero mupa (6 )

Du3uKka — Oduszuka — Hayka O mpupone. SIBneHus | BrisiBIeHHE OCHOBHBIX Pa3iUYMi MPHU MOMOIIM MEAarora Mexay (U3NYECKUMU U XUMUYECKUMH

Hayka o npupoae | npupoast  (MC®).  ®usuueckme  snenws: | npespamenusmu (MC — xumus).

29 MEXaHHYECKHE, TEIJIOBBIC, JJIeKTpUYeCKue, | Pacmio3HaBaHnue W KiacCU(UKANMA TOciae OOCYXKIEHHs C TEeAaroroM IpH IMOMOIIH HABOJSIINX

MarHuTHBIE, CBETOBBIC, 3BYKOBEIE. BOIIPOCOB (PU3MUECKHX SBICHWH: MEXaHWYECKHX, TETUIOBBIX, OJJIEKTPUUECKUX, MArHUTHBIXH

CBETOBBIX.
Habnronenue u onmcanue GU3MYECKUX SBICHUN Ha 0a30BOM YPOBHE.

dusnueckne dusnyeckue BEJIMYMHBI. Uzmepenne | OnpeaencHue MNPy MOMOIIY ITeJarora MeHbl ICICHUS IIKATBl HF3MEPUTEILHOTO MpHOopa.

BeJIMYHHBI (2 4) pusruecKuX BeauunH. Pusuueckue npubopsi® N3mepenne mo oOpasiy MoJi pyKOBOJCTBOM Ie[arora JIMHEHHBIX pa3MepOB TEJI M MPOMEKYTKOB

5 MC — sneMeHTbI COoACp)KKaHUA, BKIIIOYAOIIUE MEKIIPEAMETHBIC CBA3U, KOTOPBIC nonpoGHee PACKPLBITBI B TEMAaTUYECCKOM IUIAHUPOBAHUU.
6 KprI/IBOM 0003HaYEH y‘{eﬁHbIﬁ Marepual, KOTOpLIﬁ M3yvacTCs, HO HEC BBIHOCUTCA Ha IIPOMEKYTOUYHYIO U UTOTOBYIO aTTECTALIUIO.
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Toepewmnocmy
CHCTEMA CMHHUIL.

JMemoncmpayuu’

1. MexaHu4eckue, TEIJIOBBIE, AJIEKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duzndeckue NpuOOPHI U MPoLeaypa IPsSIMBIX
U3MEpPEHUIl  aHAJlOTOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvie nadopamopuvie padomvl uIU
INEKMPOHHAA OCMOHCIPAY U,

usmepenuti.  MexIyHapoaHas

1. Ornpenenenue LICHBI JIeJIeHUs
HU3MEPUTENIBHOTO mpubopa  (MCHOIB3YA
TEXHOJIOTHYECKYIO KapTy HKCIIEPUMEHTA).

2. M3mepenne  o0bEMa  KUAKOCTH U
TBEPIIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHU € yYETOM MOTPEIHOCTEN.

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

BeinonHeHre HECIOKHBIX TBOPYECKMX 3aJaHMH C ONOpPOH Ha allrOpUTM, IPEIBapUTENBEHO
Ppa300paHHBIH ¢ IIEAArOroM IO MOUCKY CIIOCOO0B N3MEPEHHUST HEKOTOPBIX (PU3NYECKUX XapaKTEePUCTHK,
HAIpuMep, pPa3MepOB MajbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecTBeHHO-
HAYYHbIH METOJ
no3Hanus (2 v)

Kak ¢usuka u Japyrue ecTecTBEHHbIE
HayKH M3y4aloT Ipupony. Ecmecmeenno-nayunbiii
Memoo NO3HAHUA: HaboOenue, NOCMAHO8KA
HAYYHO20 — BONPOCA,  BbIOBUDICEHUE — 2UNOME3,
9KCHepUMEHM No npogepke 2unomes, 00vACHeHUe
Habnwoaemozo senenus. Onucanue Qusuyeckux
S6IEHULL C NOMOUWBIO MOOenell.

[Tpeamet u MeTo B! HUBUKH.
Jemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

BeiBIOKEHNE THITOTES TTOCIIE PEIBAPUTEIBHOTO 00CYKACHHS C NEIaroroM, OOBbSICHSIOIUX POCTHIE
SIBJICHUS1, HAIIPUMED:

— MOYEMY OCTAHABIUBAETCA ABHKYLIEECS 110 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B XKapKyIo [I0r0y B CBETJION OEK/E IPOXJIAJHEN, UEM B TEMHOM.

BbI60p c1I0COG0B MPOBEPKH THIIOTE3 U3 MPEJIOKEHHBIX MEIarorom.

HaOmonenne mnpemioKeHHBIX II€AaroroM HCCIEOBAaHUK 110 TIPOBEPKE KAaKOW-TMOO THITOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU30HTalIbHO, TeM Ooiblle, yeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne cOBMECTHO C Ie1aroroM IMpoCTEHIINX MoieNiel (U3NIEeCKUX SIBJICHUI (B BUAE PUCYHKOB
WJIN CXEM), HallpuMep MaJIeHHe peMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETA.

Pazgen 2. IlepBona

YyajibHbIe CBeieHusI 0 crpoennn BemecTa (5 )

Crpoenue
pemectsa (1 u)

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimovl, 00KA3bI8AIOWUE OUCKPEMHOE
cmpoenue geujecmesa.

@ponmansuvie nadopamopusle padomvt u

Habmrogenne 1 HHTEpIpeTanus COBMECTHO C MEAaroroM OIBITOB, CBUIETENLCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHNEM Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpY TMOMOIIM TEXHOJIOTMYECKOH KapThl pa3MEpoOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dortorpaduii, mOIyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEILHOTO 00CYKICHUS C IEaroroM pa3MepoB MaIbIX TEIl.

7 Bece lemonctpanun u JlabopatopHsie paboTsl, IpeCcTaBIeHHbBIE B COJIEPIKaHUH, IOIyCKAeTCs(MOXKHO) IIPOBOAUTE, UCHONbB3Ysl HH(GOPMAIIOHHBIE H 3JIEKTPOHHbBIE TEXHOJIOTHH (IH(pOBHIe
00pa3oBaTeNIbHEIE PECYPCHI).
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onvimui®,

1. Onenka qumaMerpa aToMa METOIOM PSAOB (cC
HCTIONB30BaHueM (oTorpaduii).

JIBukeHue

M B3aNMO/IEiiCTB
He YaCTHIX
BemecTna (2 1)

JBmwxenue yactul BeuiecTBa. CBsi3b CKOPOCTH
JIBIDKCHUS YacTHIl ¢ TeMIepaTypoil. bpoyHoBckoe
nBwkenue, muhdysus. Bzaumoodeticmeue yacmuy
eeujecmea: npUmMAdICeHue U OmmanKueaHue.

Hemoncmpauyuu

1. Habnronenne OpOyHOBCKOT'O JBHKEHUSL.

Dponmansvuvie nabopamopuvie padonvt u
onvimul

1.0mbiTel 1m0 HaOMIOAEHHIO

pacImpeHus Ta3os.

2.0nBITHl 110 OOHAPYXKCHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOT'O

Ha6J’IIO,HeHI/Ie H 00BsICHEHHE IIpy NoMoIIY negarora 6p0yHOBCKOFO JBHXKCHUA U SIBJICHUA )II/I(l)(l)yi’)I/II/I.
HpOBeZ[eHI/Ie U 00BICHEHUE C 0H0p017[ Ha aJiIrOpUTM, NPEABAPUTCIIBHO pa306paHH1,H‘/’1 C neaaroromMm
OIIBITOB IIO HaGJ’IIOI[eHI/IIO TCIUIOBOI'O paClIUPCHUs ra3oB.

HpOBeZ[eHI/Ie U OOBSCHEHHE OIBITOB C OHOpOﬁ Ha aJirOpuUT™M, HOPEABAPUTCIBHO pa306paHHbH>i C
neaarorom 1o 06Hapy)KeHI/IIO CHUJI MOJICKYJISIDHOT'O IMPUTAXKCHUA U OTTaJIKUBAHUA.

ArperatHsble
COCTOSIHMSI
BemrecTBa (2 )

ArperaTHbie COCTOSIHHS BCIECTBA: CMPOECHUE
24308, Jrcuokocmeti u meépovix
(kpucmanauyeckux) men. Bzaumoceszv medncoy
CBOUCMBAMU  BEUECNE 8 DA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  AMOMHO-MOJEKYJISAPHbIM
cmpoenuem. Ocobennocmu azpe2amuvix
COCMOAHUIL 800UL.

Hemoncmpauyuu

1. Habmonenue quddy3uu.

OmnucaHue o pyKOBOJACTBOM IleJlarora (¢ UCIoJIb30BaHUEM IPOCTHIX MO/IeIeil) OCHOBHBIX pa3IHIHi
B CTPOEHUU Ia30B, )KUJIKOCTEN U TBEPABIX TEI.

HauanpHble mnpeacTaBieHUs] O MaJoil CXKMMAeMOCTH JKHJIKOCTEW W TBEPABIX TeJ, OOJBIION
CKUMAaeMOCTH ra30B.

OObsicHeHre Ha 0a30BOM YpPOBHE I10J] KOHTPOJIEM IEAarora 0 CoOXpaHeHHH (OpMbI TBEPABIX TEN U
TEKy4YeCTH )KUJKOCTH.

Habmronenue 3a onpITaMy, JOKa3bIBAIOIIUMHE, YTO B TBEPAOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS B
CpeHeM JAaiblile APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

YcTaHOBIIGHHE C ONOpOM Ha [OWAAKTUYECKMH MaTepual TPOCTBIX B3aUMOCBA3EH MEXIy
O0COOCHHOCTSMHU arperaTHBIX COCTOSHMH BOABI M CYIIECTBOBAHHEM BOAHBIX opraHm3mMoB (MC —
ouoiorusi, reorpadus).

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

Mexann4eckoe
aBikenne (3 1)

Mexannueckoe JABMKeHHE. PaBHOMepHOE H
HepaBHOMepHOe JBIkeHHe. Ckopoctb. Cpedwuss

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér mytu u BpeMeHU IBUKEHUSL.
JHemoncmpayuu
1. HaGnronenne MEXaHHWYECKOTO  JIBMIKEHUS

HccnenoBanue paBHOMEPHOTO JBUKEHUSI U OMNPEJIEJICHUE €ro MPU3HAKOB MOCIE MPEABAPUTEIHHOTIO
00CYXICHUSI C TICJarOroM.

HabnroneHne HepaBHOMEPHOTO IBHYKCHUS U ONPEICIICHHE ero OTIMYUI OT pABHOMEPHOTO JIBIXKCHUS
ocyie MPeaBapUTEIFHOTO OOCYXKICHUS C TIeITarOTOM.

PenieHne TUIOBBIX Pacy€THBIX 3a1a4 B 1—2 AEHUCTBHUS C OMOPOW HA aJrOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEaroroM Ha OIpeeleHne MyTH, CKOPOCTH U BpEMEHU PaBHOMEPHOTO

8 3zech n nanee NpUBOIUTCS PACIIMPEHHBIH epedeHb J1abopaTOpHBIX pabOT U ONBITOB, U3 KOTOPOTO YYHUTEb JIeJaeT BEIOOP M0 CBOEMY YCMOTPEHHIO M ¢ YU4ETOM CIUCKA SKCIIEPUMCHTANIBHBIX 3aJaHHH,
npearaeMeix B pamkax OI'D mo ¢usuke.
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Tena.
2. U3mepenue
JIBHDKCHUSL.
Dponmansvuvie nabopamopuvie padonvt u
onvimol
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKEHUs (IIapuKa B JKUJKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIIA U T. II.).
2. Ompenenenue cpenHei CKOpPOCTH
CKONBKEHNSI OpycKa WM IIapuKa 10
HaKJIOHHOH TUTOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHUA.
Ananuz Ipyu NOMOIIH reaarora Fpa(i)I/IKOB 3aBUCHUMOCTHU IMTYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuns, macca,
IUIOTHOCTD (4 4)

SIBnenue MHEPLHUH. 3axon uHepyuu.
Bzaumooeiicmeue men Kkax npuuuna uMeHeHusl
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IInotaocts BemecTBa. Cea3b
NIOMHOCIU € KOAUHECMBOM MOJEKYl 6 eOuHuye
00véMma eeugecmea.

JHemoncmpavuu

1. HabnromeHue sSIBJICHUS HHEPIIHH.

2. HabnroeHne M3MEHEHHSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEII.

3. CpaBHEeHHE Macc 10 B3aUMOJICHCTBHIO TeJl.

OOBsicHECHHE TPH TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKECHHH WIH PE3KOM MaHEeBpe
AaBTOMOOMIIS, IOYEMY HEBO3MOKHO MTHOBEHHO IIPEKPATUThH JBIKCHHE Ha BEJIOCHUIICIE FITH CaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYOITIX
U3MEHEHHE CKOPOCTH IBUKEHUS Tela B pe3yJibTaTe JeHCTBUS Ha HETO APYrUX TeJl.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha ajlropuT™, MpeABaAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJelIeHne MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANKW3 OMBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYFOIIHX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTHU TeJla OT €ro MaccChl PU B3aUMOIeUCTBUM Tel. M3Mepenne macchl
TeJa pa3IMYHBIMU CII0OCOOaMHU.

OmnpeneneHne COBMECTHO € TIEaroroM INIOTHOCTH TeJia B pe3yJIbTaTe H3MEPSHHS €T0 MACCHI U 00bhEMa.
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Cuaa. Buael cna
(14 )

Cumna KaK XapaKTepUCTHKA
B3auMozeiicTBust Ten. Cuma ynpyroctd M 3aKoH
T'yka.  Hsmepenue  cunwi c  nomowwio
ounamomempa. SIBIEHWE TATOTEHHS W CHia
Tokectn. Cuna msoicecmu Ha Opy2ux NAAHEmMax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaMpAaBJIECHHBIX o OJIHOM1 MIPSIMOM.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
cKonvoicenus u mpenue noxkosi. Tpenue 6 npupoode u
mexnuxe (MC).

Jemoncmpayuu?®

1. CrnoxeHue cuil, HaNpaBJICHHBIX 110 OJHOM
MPSIMOH.

2. [lemoncmpayust  cuivl
PA3UYUHBIX MAEPUATNAX.

@ponmansusle nabopamopnvie padomvt u

onplmul.

1. Ompexnernenue MIOTHOCTH TBEPIOTO TENA.

2. OnbITH, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb
pacTshkeHus  (medopManui) TPYKHUHBI OT
TPUIIOKEHHOHN CHIIBL.

3. OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTb
CHJIBI TPEHHUSI CKONBXEHHUs OT Beca Tena M
XapakTepa CONPUKACaIOMINXCs TOBEPXHOCTEH.

ynpyeocmu  Ha

W3yueHne COBMECTHO C ITEAaroroM B3anMOISHCTBHUS KaK IPUIUHBI H3MEHEHUS CKOPOCTH Tella WIIH €T0
neopMarum.

Onucanyne Ha HAYaJIbHOM YPOBHE PEAIbHBIX CUTYallMii B3aUMOIEHCTBUS TEJI C MOMOIIBIO MOJIENIEH, B
KOTOPBIX BBOJIUTCS TIOHSATHE M N300payKeHHE CHIIBI.

M3yyenne mnoj pyKOBOACTBOM IeNarora CHJIbI YNPYroCTH, 3aBUCUMOCTH CHJIBI YHOPYTOCTH OT
YAJIMHEHUS! pe3WHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopoi Ha AMOAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBISIETCS NEHCTBHE CHIIBI YIPYTOCTH (YIPYTOCTh MA4Ya, KPOCCOBOK, BETOK AEpeBa
u 1p.).

AHanu3 ¢ Onopoy Ha IUAAKTUYECKUM MaTepuall MOoJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBJICHUEM TATOTEHHUSI.

[loHnMaHue ¢ omopoi Ha CXEMbl NPU IOMOIIM IEJarora OpOUTAJIBHOTO JBHXKEHMS IUIAHET C
HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 CHOCO0a M3MEPEHUs Moce
MIOBTOPEHUS C TIEITarOrOM.

HabmnroneHue sBIeHNUS HEBECOMOCTH.

Habmronenune 3a 9KCcIieprUMEHTAIBHBIM ITOTyYCHHEM TpaBHIa CIOKEHUS CHJ, HAIPABICHHBIX BIIOIb
oHOM npsimoit. Onpenenenye npyu MOMOLIH N€Jarora BEIUYMHbI paBHOJAECUCTBYIOLIEH CHJL.
Wzydenue moa pyKOBOJICTBOM II€arora CHUJIbl TPSHUS CKOJIBKEHIS U CHJIBI TPCHHUS TTOKOSL.
HUccrenoBanre ¢ omopoll Ha TEXHOJOTHYECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHS OT Beca Tea
Y CBOWCTB TPYIIMXCS TOBEPXHOCTEH.

BazoBeIif aHaM3 ¢ OMOpol Ha AUAAKTHYCCKHHA MaTepHall MoJ| KOHTPOJIEeM Iearora MpaKTHIECKUX
CUTYallui, B KOTOPBIX MPOSBISETCS JEHCTBUE CUIIBI TPEHUS, HCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS
WIN yBeNWYeHUs (KaTaHWe Ha JbDKaX, KOHBKaxX, TOPMOJKEHHE AaBTOMOOWIIS, MCIIOJIb30BaHHE
TIOIITUITHUKOB, TJIaBaHUE BOJHBIX )KUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHbBIil COBMECTHO C T1€J]ar0roM C UCTIOIb30BaHHEM (hOPMYJI JUIsi pacyéra CHIIbI TSIKECTH, CHIIbI
YIIPYTOCTH, CHITBI TPCHUS.

Paznen 4. JlaBienue TBEPABIX TeJ, JKUAKOCTEH U ra3oB (21 v)

JaBiienne.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 1)

Hasiennie. Cnocobvl ymenvbuieHUs: U y8eaudeHus
Oasnenus. [lasnenue eaza. 3asucumocmo
oasnenus 2aza om o0véma, memnepamypbl.
Iepeoaua oasnenus mgépovimu meiamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuyeckue MauiuHbl.

Jemoncmpayuu?

1. 3aBucumMocTh

TEMIEPaTypHhI.

JaBJICHUA rasa oT

AnHanmu3 U 00BsICHEHUE C OMOPOW Ha JUIAKTHYCCKUA MaTepHal IMoJl KOHTPOJIEM IIEAarora ONBITOB H
MPaKTUYECKUX CUTYalH, B KOTOPBIX MPOSBIISETCS CUJIA JABJICHUS.

O0ocHOBaHHE C OMOPOY HA TEXHOJOTHYECKYFO KapTy IMPH IMOMOIIIH [IeIarora Crioco00B YMEHBIIICHUS H
YBEJIMUYEHUS 1aBJICHUSI.

HzyueHne o pyKOBOACTBOM II€Jjarora 3aBUCUMOCTH JIABJICHUSI ra3a OT 00bEMa U TeMIepaTypEhl.
W3ydenne moa pyKOBOJCTBOM IeJarora 0COOCHHOCTEH Tepejaun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTSAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHS BEIECTBA B
TBEPIOM, JKUJKOM H Ta3000pa3HOM COCTOSHUSX MPEAT0KEHHBIMH (DOPMYITHPOBKAMHU.

Habnronenue 3a 3kcriepuMEHTATBHBIM JJOKa3aTeIbCTBOM 3akoHa [Tackais.
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2. Ilepenava naBiIeHUS KUAKOCTHIO H Ta30M.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 neifcTBHS C OMOpOH Ha alrOpPHUTM, IPEIBAapPHTENBHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacyéT AaBJICHHS TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBUCHUMOCTb aBIICHHS KHIKOCTH OT IJIyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. [uopasnuyeckue Mexanusmul.

Hemoncmpayuu?®

1. Coobmaromuecs COCyIbL.

2. l'mppaBamyeckuii mpecc.

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

HaOmonenne n HavyanpHOE MOHNMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne COBMECTHO C IEaroroM COOOMIAONINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 melCTBHUS ¢ OMOpOH Ha aNTOPWUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C MEarOroM Ha pacuyéT AaBICHHS KUAKOCTH.

Habmonenue 3a 00bsICHEHNEM IPUHIUIA ICHCTBHS THAPABIMIECKOTO TIPEcca.

Ananmu3 U OOBSICHEHHE C ONOpOM Ha JUIAKTUUECKUH MaTepuai IoJ KOHTPOJIEM Iefarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOIIUX NIPOSIBICHUE JaBJICHUS KUJIKOCTH U 3akoHa Ilackans,
HalpuMep MPOIECCOB B OPraHU3Me IPH IITyOOK0BOIHOM HBIpstHUHE (MC — GHrosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsr cywecmeosanus 8030YUIHOU 06010UKU
3emnu. Onvim Toppuuennu. H3mepenue
ammocpeprozo 0agneHUs. 3asucumocmeo
ammocghepnozo  0agnenus Om  6bICOMbl  HAO

yposnem  mops. Ipubopel  Onsa  usmepenus
ammocghepnozo 0aeenus.
Jemoncmpayuu?®
1. IposiBrieHue AeicTBUS aTMOCHEPHOTO
JIaBIIEHUS.

HabmroneHne 3a sKcriepruMeHTaTbHBIM 00HApYKEHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BsSCHEHHE C OMOPOH Ha TUNAKTUICCKUN MaTepHall IOl KOHTPOJIEM TeIarora OmbITOB U
MIPAKTUICCKUX CUTYAIIHNH, CBI3aHHBIX C IeiicTBHEM aTMOC(EepHOTO TaBICHUS.

HabGmonenue 3a 00bsiCHEHHEM CyLIECTBOBAaHHS aTMoc(epbl Ha 3eMile U HEKOTOPBIX IUIaHeTax WK e€
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acCTpOHOMIS).

BazoBoe moHMMaHWe MPHYMH W3MEHEHHS IUIOTHOCTH aTMOC(EPHI C BBICOTOW W 3aBUCHMOCTH
aTMoc(epHOTro IaBJICHHS OT BHICOTHI.

PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHsI C ONMOPON HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha pacyér aTMOC(hEepHOro JIaBICHUs.

Wzydenue o pyKOBOJICTBOM II€Aarora yCTpoHCcTBa OapoMeTpa-aHepoua.
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HeiicTBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HEX TeJ10 (7 4)

Heticmeaue srcudxocmu u 2asa Ha nozpysucénnoe
6 nux meno. Beltankusaromas (apxumMenoBa) cuia.

3axon Apxumeoa. Inasanue mei.
Bozoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCUMOCTDP  BBITAIKHBAIOMIEH CHJIBI OT

00péMa TOTPYXEHHOH dYacTH Tela W

TUIOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHIIBI  BECy

BBITECHEHHOM ’KUJKOCTH.

3. YcnoBue mnaBaHMs TeN: IUIaBaHHE WM

MOTPpYy)KEHHEe Tel B  3aBHCHUMOCTH  OT

COOTHOIIICHUS IUIOTHOCTEH Tejla U KUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

1. UccrnenoBanne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYKEHHOH B KHUIKOCThH
Y4acTH TeJa.

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

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOLIEH
CUJIBbI, IEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT
Macchl Teja.

4. OmBITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTB
BBITAJIKUBAIOIIEH CHJIBI, JAEHWCTBYIOUIEH Ha
TEJO B )KHUIKOCTH, OT 00hEMA TTOTPYKEHHON B
KHUJIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa W
KOHCTPYUPOBaHUE JIOJKHU U OIpEIeNIeHue eé
rPpy30M0IbEMHOCTH.

Habnronenue 3a 3KkCiepruMeHTATLHBIM OOHAPYKEHUEM JCUCTBUS KHUIKOCTH U ra3a Ha TIOrpyKEHHOE B
HHUX TeJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOMICH Ha TEIO,
TIOTPYKEHHOE B KHUAKOCTb.

Habmronenue 3a mpoBeneHNEM B 00CYKICHNE COBMECTHO C TIEJarOTOM OIBITOB, IEMOHCTPHPYOITIX
3aBHCUMOCTH BBITAJIKMBAIONICH CHJIBI, IEHCTBYIOIICH HA TEJIO B XHUIKOCTH, OT 00BhEMa MOrpyKEHHON
B ’KHUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH KUAKOCTH.

HccnenoBanue o pyKOBOJCTBOM IEIarora 3aBUCMMOCTH Beca Teja B BOZE OT 00bEMa NOrpyKEHHOM
B ’KHUJIKOCTh YacTH Tea.

Pemienne TUMOBBIX pacuy€THBIX 3a1a4 B 1—2 AEHCTBHs C OMOPOW HA aNrOPUTM, HPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C TIEIArOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/la U YCIOBHS TIaBaHH TEl.
KoHcTpyupoBanue npu NoMOIIM Mejarora apeoMeTpa Uikl KOHCTPYHPOBaHHE JIOAKHU U ONpeAcICHUE
€€ Irpy30IIOAbEMHOCTH.

Pa3znen 5.

PaGoTa u MomHoCTh. JHeprus (12 v)

Pao6ora
M MOIIHOCTH
Gy

Mexannueckas pabota. MOITHOCTh

HaGmonenne 3a SKCIIEPUMEHTATBLHBIM ONPEISICHHEM MEXaHHUYECKON pa0OThl CHUIIBI TSIHKECTH TPHU
MajieHuu Tejda M CWIbl TPEHUS NpU PaBHOMEPHOM IMEPEMEIIEHUWH Tejla 1O TOPU30HTAIBHOM
MOBEPXHOCTH.

HaGmonenne 3a teMoHCTpaIueit pacuéra MOITHOCTH, Pa3BUBAEMOM MPH MOABEME TIO JIECTHHUIIE.
PerieHne TUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEHWCTBHS C OMOPOW HA AJTOPUTM, NPEABAPUTEILHO
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pa30o0paHHBII COBMECTHO C IEaroroM Ha pacyéT MEXaHWMIECKOH paboThl U MOIIHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MEeXaHU3MBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [Ipasuno  paeHosecusi  pwlyaea.
Ilpumenenue npasuna pagnosecus pvivaea K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY ¥ TEXHUKE.

Hemoncmpauyuu

1. IIpumepsI IPOCTHIX MEXaHU3MOB.

@ponmanshsle nadopamopHvie padbomel u
onvimol

1.Onpedenenue pabomel cuibl mMpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU NOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. Wsmepenue KII[] wmaxnonnou niocxocmu

(aNeKMPOHHAST OeMOHCMPaYuUs).

HayanpHoe noOHMMaHueE BBIMTPHIILIA B CHJIE IPOCTHIX MEXAaHU3MOB Ha IIPUMEPE pblyara, MOoJABHKHOTO
1 HETIOJIBIYKHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanue COBMECTHO C MENArOrOM yCIIOBHS paBHOBECHS pblyara.

OOHapy»eHHe 0] PYKOBOJACTBOM MEfarora ¢ ONOpOi Ha IWAAKTHYECKUH MaTepual CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranmsmax (MC — Guomnorus).

Habmronenue 3a sKcriepruMEHTaIBHBIM JOKa3aTEIECTBOM PaBEHCTBA pabOT MpH MPUMEHEHHUH IIPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ{ HakIOHHON TIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha MPUMCEHEHHE NMpaBWiIa paBHOBECHS phlYara W Ha pacuér
KITH.

Mexanuueckast
sHeprus (4 1)

Mexanuueckass dSHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00Ho2o
8UOa Mexanuueckou dHepeuu 6 Opyeol. 3aKOH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
®DpoHTAIbHBIE Ja00paTOPHbIE Pa60THI U
ONBITHI.

HabnroneHune 3a KCIIepHIMEHTAEHBIM OIpeIelICHIEM H3MEHEHUS KHHETHYECKOW U TIOTCHIINAEHON
SHEPruy Tejla IIPU €ro CKaThbIBaHUM 110 HAKJIIOHHOM IIJIOCKOCTH.

DopMyIUPOBAHUE COBMECTHO C MEJAroroM Ha OCHOBE MCCIIEIOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUu.

[IpencraBnenue npu MOMOIIM MeJArora rpaHul IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 MEHCTBHsI C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO

1. N3yuenue 3aKOHa CoXpaHeHMsi | pa300paHHbIN COBMECTHO C MEIArOrOM C HCIIOJIb30BAHHEM 3aKOHA COXPAaHEHHS SHEPTHH.
MEXaHMYIECKOH dHepruu (3JIEKTPOHHAs
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEMBI

OcHoBHoOe coaepikanue

OcHOBHBbIE BU/IbI 1eSITeJIbHOCTH YYAIIUXCS
(Ha ypoBHe y4eOHBIX JIelicTBHIl)
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Pasznen 6. TemioBbie siByienust (28 u)
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Crpoenue
U CBOMCTBa
BemecTna (7 1)

OcHogHule nonooiceHus MONEKYNAPHO-
KUHemuyeckou meopuu CmpOeHus 6eujecmed.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoaroujile  OCHOBHbIE — NOJOIHCEHU
MONEKYNAPHO-KUHEMUYECKOU meopuu.

Mopemu TBEPIOTO, XUIKOTO M ra3000pa3HOTO
COCTOSIHMHM  BemecTBa. Kpucmannuueckue u
amopgnvie mena. ObvAcHeHUe CBOUCME 2a308,
ocuokocmeti U meeépobIX Mmel HA  OCHOBe
NOJIOJHCEHUT MONEKYIAPHO-KUHEMUYECKOU MeopulU.
CmauuBaHue u KanuuisipHvle saenenus. Tennogoe
pacuiupenue u cocamue.

JMemoncmpayuu?

1. HaGmoneHre OpOyHOBCKOT'O JIBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenue — siBneHwuid

KalMUIIPHBIX SIBICHHUH.

4., Habmro/ieHue TEIIOBOTO pacIupeHust Tell.

5. V3meHeHne naBiieHHS ra3a NMpH M3MEHEHUHU
00bEMa 1 HarpeBaHUN MIIH OXJIKACHHH.
Dponmansvuvie nadbopamopuvie padonvl u

onlmul.

1. OnpiTel 1O  OOHAPY)KEHHIO AEHCTBUSI CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MPUTSKEHAS (wn
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITEl 1O BBIPAIIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmeiTel MO0 HAONIOJCHUIO  TEIUIOBOTO

pacIIUpeHus Ta30B, XUIKOCTEW W TBEPIBIX
TelNl.

4. OnpeneneHue AaBiIeHUs BO3AyXa B OaioHe
IITPUIIA.

5. OnbITEL, JAEMOHCTPHUPYIOIINE 3aBUCHMOCTD
JaBJICHUs] BO3IyXa OT ero oo0béMa W
HaTrpeBaHMS WM OXJIAKICHHS.

6. IIposepra cunomesvl MUHEUHOU 3ABUCUMOCTIU

Onunbl cmonbuxa JrcuoKoCcmu 8
mepmomMempuyecKkou mpyoxe om
memnepamypbi.

HabnrofeHne U MHTEpIpETAIHS COBMECTHO C MEIAroroM OIBITOB, CBUICTEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEILLECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHbBIX BEIIECTB B BOJE.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 nHeWCTBUS C OMOPOM Ha ajaropuT™M, MpeaBapUTEIbHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA AaTOMOB MJIM MOJICKYJI B CTUHUIIC
00bEMa BelecTBa.

[Ipencrapnerne mpu MOMOIIN Tearora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUPPY3UN M pa3naIni
MEXAY HUMH Ha OCHOBE IIOJIOKEHUI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHal OCHOBHBIX PasIMduil B
CTPOEHUM Ta30B, J>KUIAKOCTEM W TBEPIABIX TEJN C HCIOJIB30BAHUEM IOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHU CTPOEHUSI BELLIECTBA.

[IpoBenenue noJ pykoBOJACTBOM I€arora OIMbITOB MO BHIPAILMBAHUIO KPUCTAIJIOB IOBAPEHHON COJIU
WJIM caxapa.

IIpoBeneHHEe COBMECTHO C MEAAroroM U 00bSICHEHHE U3 MPEAJIOKCHHOTO TIEPEUHs BBIBOJIOB OIBITOB,
JIEMOHCTPUPYIOIIUX KaNWIISPHBIE SIBJCHUS U SIBJICHUE CMauyMBaHMUS.

OOBsACHEHHUE C OMOPOY HAa TEXHOJIOTUIECKYIO KapTy MO PYKOBOJCTBOM IEIarora poJii KanuuIapHbIX
SIBIICHUI JJIs1 TIOCTYIUICHHUSI BOBI B opranu3M pactenuii (MC — Ouosorus).

HabmroneHnne onpITOB O HAOIIOAECHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
OO0BsiCHEHHNE C ONIOPO Ha TEXHOJIOTHIECKYIO KapTy MO pPYKOBOACTBOM IIeJ]arora COXpaHeHus: 00béMa
TBEPIBIX TN, TEKYYECTH JKUAKOCTH (B TOM YHUCIE, PAa3HUIBI B TEKYYECTH IS Pa3HBIX KAIKOCTEH),
JIaBJICHMSI rasa.

HabnroneHue 3a mpoBeIcHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTD JABICHUS BO3IyXa OT €ro
00béMa M HArpeBaHUS WU OXJAXKICHUSI, W MX OOBJCHCHHE HAa OCHOBE AaTOMHO-MOJEKYJISPHOTO
YYEeHHUsI.

AHanu3 NpHu TOMOIIH TIejarora ¢ ONOpod Ha AMAAKTHYECKHHA MaTepuasl MPaKTHYECKHX CUTYaIlHi,
CBSI3aHHBIX CO CBOMCTBAMU T'a30B, )KUAKOCTEH U TBEPABIX TEIL.

43




TensioBbie
npoueccoi (21 u)

Temneparypa. Cesasb  memnepamypbl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTIUY.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYMpeHHell  dHepeuu:  menionepeoaya U
cosepuienue pabomovi. Budei mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUS, U3TYUEHUe.
KonnuectBo TEIUIOTHL. VnenvHas
TEIUIOEMKOCTh BEIIECTBA. [enio00MeH i meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KpUCMALIULECKUX

sewjecms.  Y7HenpHas  TEIUIOTa  IUIABJICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VYaensHas TEeIIoTa
napooOpa3oBaHuA. 3asuUcUMOCmy memnepamypul
Kunemus  om ammocpeprozo oaesneHus.
Buaosicnocmsb 6030yxa.

OHeprust  TOIIMBA.  YJelpHas  TeIIoTa
CTOpaHusl.

Ipunyunvt pabomvi meniosvix Osueamenell.
K1l menjiogoco
osucamens. Tennosvie Osucamenu u 3sauuma

oxpyaicaiougeti cpeovt (MC).

3akon coxpamenus u npespaujeHust IHepeUU 6
menaogvlx npoyeccax (MC).

Jemoncmpayuu?
[paBuiia u3MepeHUs TEMIIEPATYPHI.

1. Bujsl Teruionepeiayu.

2. OxyaxkieHue PU COBEPIICHUH PAOOTHL.

3. HarpeBanue mnpH COBEpIICHHH pPabOTHI
BHEITHUMU CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUIHBIX
BEIIIECTB.

5. HaGumroieHue Kumnexus.

6. HaOmoneHue 1OCTOSIHCTBA — TEMIIEPATyphI

TIPH TUIABJICHUU.
7. Moenu TEIIOBRIX ABUTaTEIIEH.
Dponmanshvie nadopamopHvle padbomol u
onvimol.
1. HaGmonenne W3MEHEHHUS BHYTpPEHHEH
9HEPIHH TENa B PE3yNbTaTe TCIUIONCPEaaYH U
PpabOTHI BHEIITHHUX CHIIL.

O0ocHOBaHHE IO MOATOTOBICHHOMY QJITOPHTMY COBMECTHO C IIEAAarOrOM TIPAaBHJI W3MEPEHUS
TeMIepaTypbl.

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB H3MEPCHHUS U IIIKAJ TEMIICPATYPHI.

Habmronenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOIINX W3MEHEHNE BHYTPEHHEH YHEPTHH Tela B
pe3ynbpTaTe Terionepeaadn U padoTHl BHEITHIX CHIL.

HabnroneHue 3a MpOBEACHUEM OMBITOB, O0CYKICHUE MPAKTHYCCKUX CUTYAIIHA, TEMOHCTPUP YFOIIUX
pa3IHYHbIC BUIBI TEIDIONEPEaadl: TEIUIONPOBOAHOCT, KOHBEKIINIO, H3ITydeHHE.

HccrenoBanme ¢ omopoii Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJACTBOM II€AAarora sIBICHUS
TEIUI000OMEHA TIPH CMEIIMBAHUH XOJOAHOHN U TOPSICH BOJIBI.

Habmronenne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEXKIY TOpsiIeii  XOJI0JHOH BOIOH.
OmnpeneneHue Npy NOMOIIIY TeJlarora KOJIMYeCTBa TeIUIOTHI, TOJYYEHHOT0 BOJIOH P TEIIO0OMEHE C
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

Omnpenenenne mo TabiuIe yaeTpHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacd€THRIX 3ajad B 1—2 ACWCTBHUS C OMOPOW HA AITOPHTM, MPEIBAPUTEIBHO
pa3o0paHHBIE COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BEIYMCICHHEM KOJUYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

Ananus npyu noMouuy neaarora CI/ITyaHI/Iﬁ MPaKTUYECKOro HMCIOJb30BaHUA TCIJIOBBIX CBOICTB
BEIIECTB W  MAaTepHAlOB, HaNpUMep B  IENAX  DHEProcOCpPeKEHUs:  TCIUIOW3OJIILUS,
SHEpProcOeperaroIIne KPBIIIH, TS PMOAKKYMYIISITOPEI | T. 1.

HabmnroneHue sBneHUH UCIIapeHus U KOHACHCAIUH.

HabmroneHue 3a uccieroBaHneM Mporecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 10 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHHH MCIIAPSHUS M KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHUS.

HaGmonenne u 00bsCHeHUE Mpoliecca KUTEHHS, B TOM YHCIIe 3aBUCUMOCTH TEMITEPaTyphl KUTIEHUS OT
JTaBJICHUSL.

Omnpenenenye Mo TabIxIe OTHOCUTEIFHOH BIAKHOCTH BO3-yXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUYECKOTO BEIIEeCTBa, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy Hpu TMOMOIIU meaarora MNpoHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEII
U pa3MATYeHUs IIPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o Tabiauie yaeabHON TEMIOTH IUIaBICHUS JIbAA.

OOBsiCHEHHE TT0 CXeMe TIOCIIe O0CYKICHHS C TIearoroM SIBJICHUH IUIABJICHUS W KPUCTAJUIN3AIlUN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUCHHS.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOH Ha alrOpuTM, NMpEeABAPUTEIHHO
pa306paHHBIﬁ COBMECTHO C I€aaroroM, CBA3aHHbIX C BBIYUCIICHUEM KOJIMYCCTBA TCIIJIOTHI B ITpOoHECCax
TEIIONEPpCaaun NIPU ITUIABJICHUHU U KpUCTAJJIN3AlIUHU, UCITAPCHUN 1 KOHICHCAIIUH.

AHanu3 npu MOMOIIM NeJarora ¢ Onopol Ha JUAAKTUYECKUN Marepuan CUTyaluil MpakTHUYeCKOro
MPUMEHCHUA SBJIEHUW IUJIABJIEHUS H KpucTtajyin3daouv, HAIPUMEP, IMMOJIYYCHUE CBECPXUUCTBIX
MaTepHaJIoB, COJIEBas TPEJIKa U JIp.

AHaIM3 Ipy TOMOIIH Tie1arora paboThl U OOBICHEHHE IPUHIIATIA ISHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brrancienne KoaMm4yecTBa TETUIOTHI, BBIIENAIONIETOCS P CTOPAHUH PAa3IMIHBIX BUAOB TOIUIMBA, U
KIIJ] nBuraremns.
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2. UccnenoBanme sIBICHUS TEIIOOOMEHa MpH
CMELIMBaHUM XOJOIHOM U TOpsiuel BOJBI.

3. Onpedenenue KOIUuYecmea menaiomol,
NONYHYEeHHO20 6000l NpU MEnI00OMeHe ¢
Hazpemuvlm MEemaLIudecKum YuiuHOpOM.

4. Onpedenenue  yOenvbHOU  MENJ0EMKOCHU

seujecmea.

. UccnemoBanue nporiecca ucnapeHus.

6. OmpeneneHre OTHOCHUTEIBHOU — BIIAXKHOCTHU
BO3/yXa.

7. Onpedenenue yoenvHot meniomsl niaeieHus
a60a.

(S}

OOcyxaeHne COBMECTHO C IIEaroroM 3KOJOTHYECKHX IOCIEICTBUII MCHONB30BaHUS IBUTATEICH
BHYTPEHHETO CTOPaHMs, TETIOBBIX U THApo3neKkTpocTanuid (MC — 3KoI0THs, XUMUS).

Pazjien 7. DiiekTpuyecKkne U MArHUTHbIE AiBJIeHUs (37 1)

DileKTpuYecKue
3apsabl.
3apskeHHbIe
Tesaa U UX
B3aHMO/JeHCTBHE
(74)

Onexmpusayus men. JIBa poaa dIEKTPHYECKIX
3apsA0B. BzaumopeiicTBue 3apshKEHHBIX — TETl.
3axon Kynona (3asucumocmso cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX MeTl ON BETUYUHD
3aps008 U paccmosHus Mesucoy meiamu,).

Onektpuueckoe — none.  Hanpsocénnocms

anekmpuyeckoeo nois. Ilpunyun cynepnosuyuu
2NeKMpUYecKux noetl (Ha KauecCmeeHHOM YPOsHe).

Hocumenu 2NEKMPUYECKUX 3aps008.
OnemenmapHulii 2NIeKMpUYecKuii 3aps0.
Cmpoenue amoma. [IpOBOJHUKH U JAAIIICKTPHUKH.
3aK0oH COXpaHEHUs AIEKTPHUECKOTO 3apsa.

Jemoncmpayuu?®

1. DnexTpu3arys Tel.

2. lBa pona OJEKTPUYECKUX 3apsioB |

B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4. DnexTpocTaTHuecKast UHIYKIIHS.

5. 3aK0oH coOXpaHEeHUs AEKTPUUECKHUX 3aPsI0B.

Dponmanshsle nadopamophvie pabomel u
onvimol.

1. OnbITHl IO HAOTIOACHHIO DIIEKTPU3AIIUU TEI

WHIIyKIUEH ¥ IPU COITPUKOCHOBEHHU.

HaOmonenue 3a mpoBeIeHHEM OTIBITOB MO 3JEKTPU3AIMH TEJI IPH CONIPUKOCHOBEHUH U HHAYKIIHEH.
HaGmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUUECKHH MaTepHan B3aUMOJCHCTBHS OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKCHHBIX Tell.

OOBsicHeHNE MPY ITOMOIIH TI€[arora MPHHIKIIA AEHCTBHS 3IEKTPOCKOTIA.

OOBsICHEHHE COBMECTHO C MEAaroroM SBJICHHUN 3JIEKTPU3AIMU IPH CONPHKOCHOBEHUH TeNl H
MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUI O HOCUTENSAX JIEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacno3HaBanue M OOBSICHEHHE II0 CXEME COBMECTHO C TIIE€JaroroM SIBICHHH 3JIEKTpH3alHuu
B IIOBCEJIHEBHOM JKU3HU.

Habmonenue n 00bSCHEHHE € OTTOPOIt Ha TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUs IEKTPUIECKOTO 3apsa.

HaGmoenue onbITOB 110 MOJEIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS 3IEKTPUYECKOrO IOJIS Ha MPOBOJHUKU
JUAIEKTPUKU

45




IocTosinHbI#
3JIeKTPUYECKHU I
ToK (17 )

DnexTpudeckuil Tok. Yenosusa cywecmeosanus
anexmpuyecko20 moxa. VICTOUHHKH NOCTOSTHHOTO
ToKa. J[eficTBUS 2IEKTPUUECKOro ToKa (TEeIIoBOE,
XUMHUYECKOE, MAarHUTHOE). JDn1eKmpuuecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGota m MONIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmMpu4eckoll dHepeuu 6 Ovimy.
Onexrpudeckas nens. Cuia Toka. DIeKTprudecKoe
HanpspkeHune.  CONPOTHBIIGHHE  MIPOBOTHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

Ui ydacTka uend. llocimemoBarenbHOe U
napajiebHOe COeMHEHNE MIPOBOTHUKOB.
Kopomkoe zamvikanue.

JMemoncmpayuu?

1. TIpoBOIHUKY U TUDIIEKTPUKU.

2. MonenupoBaHue CHJIOBBIX JIAHUN

BJIIEKTPUIECKOTO TOJIA.
. UcTOYHMKM TOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKA.
. DIEeKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI# pazpsa.
. I3amepenwme CriTbl TOKa aMIIEPMETPOM.
. U3MepeHne 3MeKTprUuecKOro HampsKeHHs
BOJIBTMETPOM.
9. Peoctar u Mara3uH CONPOTUBICHUH.
Dponmanshvie nadopamopHsle padomol u
OnbIMObL

cO~NO Ol bW

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS Ha

IIPOBOAHUKH U AUDJICKTPUKH.

.COopka u nmpoBepka paboThl IEKTPUUECKOI LenH

IIOCTOSIHHOI'O TOKaA.

.JM3Mmepenne u peryaupoBaHue CHIbI TOKA.
. I3Mepenue u perynupoBaHue HaIlPsHKEHUS.
Hccredosanue 3asucumocmu cuibl moxda, uoyuezo

uyepe3z  pe3ucmop, om  conpomusienus
pe3ucmopa u HanpANCeHusl.
.Onvimsl,  0eMOHCmMpupyrOwue  3a8UCUMOCTb

INIEKMpPUHecKoco conpomueleHus I’lpOGO@HUK(l
om ezo aﬂqul, nﬂomadu nonepe4Hoco ce4eHus

HabnrogeHue pa3nuyHbIX BUIOB ICHCTBUS JIEKTPHYCCKOTO TOKA M OOHAPYKEHHE COBMECTHO C
TE€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHOU KU3HHU.

COopka 1o cXeMe U UCTIBITAHUE MTOJT KOHTPOJIEM TEAarora JIEKTPHICCKOM ISMU MTOCTOSHHOTO TOKA.
HaGnronenue 3a geMoHCTpanei n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a neMoHCTpaleil u3MepeHust SJeKTPUUECKOTO HAMPSKEHHSI BOJTBTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH MOMOIIM YYHTENS OIBITOB, ICMOHCTPHPYIONINX 3aBUCHMOCTH
3JIEKTPUYECKOTO CONPOTHUBIICHUSI NMPOBOJHUKA OT €r0 UIMHBI, IUIOINAAY IONEPEYHOIO CEYEHUs U
Marepuana.

Habmronenne 3a JgeMOHCTpaIidel HMCCICTOBAHUS 3aBHUCHMOCTH CHJIBI TOKA, IPOTEKAIOIIETo depes
pe3ucTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

bazoBrie npeacTaBneHys 0 MpaBUIaX CIOXKEHUS HANPSLDKEHUU NPU MOCIEI0BATEILHOM COEIMHEHUT
JIBYX PE3UCTOPOB.

ba3zoBsle npecTaBieHUs O NIpaBUiIax AJIs CUIbI TOKA IIPU NaPAJJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnroneHne 1eMOHCTpALlMK Melarora 0 CUTyallusax MOCIeI0BAaTEIbHOTO U MapauieIbHOTO
COEJMHEHUS IPOBOJHMUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEABAPUTETHHO
pa3o0paHHBIE COBMECTHO C TMEAaroroM C HCIONB30BaHMEM 3akoHa OMa um ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIIEHUS TNPU IOCJIEIOBAaTEIbHOM U MapalieIbHOM COEOUHEHHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECKYHO KapTy IO PYKOBOJICTBOM Tiemarora paOOTHI
3JIEKTPUYECKOTO TOKA, MPOTEKAIOLIET0 YEPE3 PEZUCTOP.

Onpenenenye ¢ ONOPOH Ha TEXHOJIOTMUYECKYIO KapTy MOJ PYKOBOACTBOM IeJlarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBLIEIISIEMOU Ha PE3UCTOpE.
Habmronenue 3a ncciiegoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
OmnpeneseHue ¢ ONOPo Ha TEXHOJIOTHUYECKYIO KapTy oA pykoBoacTBoM nemarora KITJ] narpesatens.
Habmnronenue 3a ncciegoBaHueM MpeoOpa3oBaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATETIEM.
OOBscHEHNE TIOCIIE PACCYXIEHH C NIeJar0TOM M COCTaBJICHHE TUIaHA-KOHCIIEKTa yCTPOHCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPeBaTEIbHBIX TPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXIEHHS C IIeJar0rOM U COCTaBJIEHHUE IIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHUsI U PUHLIKIA EUCTBUS TUIABKUX MIPEAOXpaHUTENEH.

Pemenne TUMOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHUS C ONMOPOW HA alrOPUTM, IPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOrOM C MCIIONIb30BaHueM 3akoHa J[xoyms—IJleHna.

HabnroneHne BO3HUKHOBEHUS 3JICKTPUYECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHuti npu
nocned08amenbHOM coeouHenuu 08yx
Pe3uUcmopos.

dlposepxka npasuna 0as  cuabl  mMoka  Hpu
napanienbHoM CoeOUHeHUU Pe3UCOPO8.

.Omnpeneneane pabOTHl  DJICKTPUUECKOTO  TOKA,
UAYIIETO Yepe3 PEe3UCTop.

0. Ompenenenune MOITHOCTH 3JIEKTPUIECKOTO TOKa,
BBIJIEISIEMOM Ha PE3UCTOPE.

1. UccrnenoBanue 3aBUCHMOCTH CHJIBI  TOKa,
UAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUsS Ha
HEH.

2. Onpeoenenue KII/[ nacpesamens.
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MaruuTHble
siBjaenus (6 1)

ITocTossnHble MaruuThl. B3aumonelicteue
MOCTOSIHHBIX MarHUTOB. MaznumHuoe no’e.
Mazcnummnoe none 3emnu u e2o 3navenue 0ns
arcusHu Ha 3emne. Onvim Opcmeda. Maenumuoe
noxe snekmpuyecko2o moxa. lpumenenue
NeKmpomMazHumos 6 mexnuxe. /leticmeue
MACHUMHO20 NOJISL HA NPOBOOHUK C HOKOM.
Dnexmpoodsuzamens ROCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MEXHUYECKUX YCMPOoUCmeax u Ha mpancnopme.
JMemoncmpayuu?
1. B3anMo/ieiiCTBHE MOCTOSHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pasiesieHHs TI0JIF0COB MarHUTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE T0JIe TOKa. DJICKTPOMArHHUT.
6. JleiicTBHEe MarHUTHOTO MOJISl HA TPOBOIHUK C
TOKOM.
7. DNEeKTPOBUraTeIlh MOCTOSHHOTO TOKA.
dponmansuvle nadbopamophsie padomeol u
onvimol.

noJjeun

.HCCJ’IGI{OB&HI/IG MAar"smTHOI'O BSaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MarHuTOB.
.I/IBY‘ICHI/Ie MAarsuTHOI'O I0JIA IOCTOSHHBIX

MAarimToOB IIpU UX 06’beZ[I/IHeHI/II/I 1 pa3aCJICHUU.

.HCCHGI{OB&HI/IG I[CﬁCTBPIS[ DJICKTPHUUICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHBITBI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIbI

BSaHMOHCﬁCTBHH KaTymKyu ¢ TOKOM U MarHuTra
OT CHJIbI TOKA W HAITPABJICHUA TOKA B KaTYIIKE.

JM3ydyenne [eWCTBUS MarHUTHOTO TIOJIA  Ha
TIPOBOJTHHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue  pabomoi
anexmpoosucamerns.

.M3mepenue KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JAarora MarHUTHOI'O B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy O] pyKOBOJICTBOM I€1arora MarHUTHOTO TOJIS
TTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

Habmronenue 3a mpoBeIeHUEM OITBITOB M0 BU3YaTU3AIMH OIS TIOCTOSHHBIX MAaTHUTOB.

W3yyenue noa pykoBOACTBOM Ie/iarora siBJI€HUs HAMarHUYMBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MEAATOTOM JIEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
HaGmronenue 3a mpoBeleHUEM OMBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIBI B3aMMOJCHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl M HalpaBJIEHUS TOKA B KaTyIIKE.

AHanu3 mpu NOMOINY TeJarora CUTyaluid NpakKTHYEeCKOTO MPUMEHEHHs JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJCTBOM I€AArora IeHCTBUSI MATHUTHOT'O
T10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoil Ha IUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOABUTaTEIIA.

M3mepenue coBmectHO ¢ nenarorom KIIJI anekTpoaBUrarenbHON yCTaHOBKH.

BazoBbie mpencTaBiIeHN O PA3INYHBIX IPIMEHEHISIX dJIEKTPOABUTATENEH (TPaHCTIOPT, OBITOBEIC
YCTpOWCTBA U Jp.).
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DJIEKTPOMArHUT
Hasl HHAYKIUSA
(CR))

Onvimol Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus
9NeKmpuyeckol onepeuy. DINEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UCTOYHHUKAX YHEPTHU.
Hemoncmpayuu?®
1. VccnenoBanue sIBICHUS IEKTPOMAarHUTHOM
WHIyKIUH.

2. OnbiTe @apanest.

3. 3aBHCUMOCTD HAIlPaBIICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI1 €r0 BO3HUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u
onplmul.

1. OneITBl 1O  HCCIEAOBAHUIO  SIBICHUA
3JIEKTPOMAarHUTHOW MHIYKIMH: UCCIIE0OBaHUE
W3MEHCHHH  3HA4YeHHWS W  HalpaBICHUS
MHYKIIHOHHOTO TOKA.

HpOBeI[eHI/IC COBMCCTHO C II€OaroroM OIIBITOB IIO MCCICOOBAHHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ
WHIOYKOUHN: UCCIIET0OBAHNE W3MCHEHHUM 3HAYCHUS 1 HanpaBJICHUS THAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckmii
0JI0K, TEMAa

OcHOBHOE coJep:kaHue

OcHOBHBIE BH/IbI 1€ATETbHOCTH YYAUIUXCS
(Ha ypoBHe y4eOHBbIX AelcTBUI)

Pa3znen 8. Mexanudeckue siBienus (40 v)
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Mexanudeckoe
JBHIKEHHE

H CIIOCO0BI €ro
onucanus (10 u)

Mexanuueckoe IBWXKeHHE. MarepuanbHas
Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHHYECKOTO  JABWKEHHA.  PaBHOMEpHOE
NpsMOJMHENHOE JBUXKEeHUE. Hepasromeproe
npamonuHelnoe  osudcenue.  CpenmHsis  u
MCHOGEHHAS. cKopocb mena npu
HePASHOMEPHOM OBUICEHUU.

VYckopenue. Pasnoycxopennoe
npAMONUHelHOe oguoicerue. CBoOonHOE

nanenue. Onvimul I anunes.

Pasnomepnoe osudicenue no okpysxcnocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.

Hemoncmpauyuu

1. HaOmromeHne MeEXaHHMYECKOTO IBMYKEHHS
TeJa OTHOCUTEIILHO PAa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTeil U TPACKTOPHI IBIKEHUS
OJIHOTO M TOrO JXK€ TeJa OTHOCHUTEIHHO
pa3HBIX TeJl OTCYETA.

3. U3mepenne  ckopoctd U
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. UccnenoBanue
PaBHOYCKOPEHHOTO JBIDKCHHS.

5. Habmonenune JIBAKEHUS
OKpPY>KHOCTH.

6. HabOmromeHre MeXaHMYECKHX  SIBIIEHUH,
IIPOUCXOAIMX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBUXKCHHH  OTHOCHUTEIILHO
KaOmHeTa (PH3UKH.

@Dponmansusle nadopamopusle paoomol u
onvimol.

1. Koncmpyuposanue mpaxma ons pazeona u
danvheluec0 PAGHOMEPHO20 — OBUICEHUSL
WapuKa U menexcKu.

2. Omnpenenexue cpeaHei CKOpPOCTH
CKOJIBXKEHUS OpYyCKa WM ABMKCHHUSIIAPUKA
10 HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue  yCKOpeHHs — Tena
PAaBHOYCKOPEHHOM JBIIKCHHH IO

YCKOpEHHSI

IMIPU3HAKOB

TCJIa 10

npu

AHanu3 ¢ MOMOIIBIO TEAarora 1 00CyKACHHE Pa3InYHBIX IPUMEPOB MEXaHNIECKOTO JIBIKCHHS.
OO6cyxIIeHne COBMECTHO C TIE€aroroM I'paHuIl IPUMEHIMOCTH MOJIENIN «MaTepHaIbHAS TOUKaY.
Onucanue nociie 00CyKAESHHS C MeJaroroM MEXaHW4eCKOTO JBHKEHUSI pa3InuHBIMU cliocobamu
(ypaBHeHnue, Tabnmma, rpaduk).

AHanu3 TOA PYKOBOJCTBOM IeJlarora  KU3HEHHBIX
OTHOCHTEJIHOCTh MEXaHUYECKOTO JIBIKCHHUS.
HabmoeHne MEXaHHYECKOTO IBHKCHUS TeJla OTHOCUTENIFHO Pa3HbBIX TN OTCUETA.

CpaBHeHue MyTeil U TPAaCKTOPHUHA ABMKEHUSI C OITOPOM Ha TEXHOJOTMYECKYIO KapTy MOJ PyKOBOJCTBOM
nejarora OJJHOTO M TOTO K€ TeJa OTHOCUTEIBHO PAa3HBIX TEJ OTCYETA.

AHanu3 ¢ TOMOIIBIO Neiarora Tekcra ['amuest 00 OTHOCHTEIBHOCTH IBMKCHUS; BBITTOJTHEHHUE 3a1aHIH
10 TEKCTY (CMBICIIOBOE UTEHHE).

IIpocreiimue BeIYMCICHUS IO 00pa3Ily CpeAHEN CKOPOCTH CKOJIBKEHUS OpyCcKa MIIH IBUKEHUS [IapuKa
10 HAKJIOHHOH IUIOCKOCTH.

AHanu3 1 00CyXICHHE C OIOPOH Ha TEXHOJOTHIECKYIO KapTy IOl PyKOBOJCTBOM II€arora croco0os
MpUOIKEHHOTO ONIPEETICHNSI MTHOBEHHOH CKOPOCTH.

OmnpeneneHue nocie paccyXICHHs C IearoroM 1o cxeMme CKOpOCTH PaBHOMEPHOT'O JBIKECHUS (LIaprKa
B JKUJIKOCTH, MOJEIH 3JIEKTPUUECKOTO aBTOMOOWIIS | T. II.).

OmnpeneneHue COBMECTHO C TIEIAaroroM IIyTH, IMPOWIEHHOTO 3a JaHHBIH NPOMEXYTOK BPEMEHH, H
CKOPOCTH TeJa 10 rpaduKy 3aBHCUMOCTH ITyTH PABHOMEPHOTO JIBIKCHHUS OT BPEMEHHU.
HauanpHble mpeAcTaBIeHWE O TNPHHLUNAX JEHCTBHA NPUOOPOB, HM3MEPSIONINX
(ctimmomeTpoB).

[Tpocreiimme BBIYUCICHHS MO 00pa3lly IIyTH U CKOPOCTH NPH PAaBHOYCKOPEHHOM NPSMOJIMHEHHOM
JBMKECHHUU Tea.

OmnpejeneHre COBMECTHO C MEAAaroroM MPOMIEHHOTO IyTH U YCKOPEHHMs IBMXKEHHUS Tella 110 rpaduky
3aBHCHMOCTH CKOPOCTH PABHOYCKOPEHHOT'O MPSMOJIMHEHHOTO IBH)KEHHS TeJ1a OT BPEMEHH.
OmnpejeneHre ¢ MOMOIIBIO NIeJarora yCKOPEeHUsl Telia U PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOM
IIOCKOCTH.

H3mepeHne 1o cxeme Iocie pacCyXKICHHUsl ¢ NeJaroroM Iepuoja W 4acTOThl OOpalieHus Tena 1o
OKPYXHOCTH.

OmnpeneneHne HAXOXKACHHUS 0] PYKOBOJACTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABHXKEHUS Tela
10 OKPY>KHOCTH.

PereHne THMOBBIX pacu€THBIX 337a4 B 1—2 neiicTBHS C ONMOpOH Ha aNrOPUTM, NPEABAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C TMI€aroroM Ha OIpeeieHHe KHHEMaTHYeCKUX XapaKTepUCTHK
MEXAaHUYECKOI'0 ABMXCHHUA PA3JINYHBIX BUI0B.

Pacno3naBanue 1 npuOIIDKEHHOE ONMMCAHKE MO 00pasIly mociie 00CY)ACHHUS C eIaroroM Pa3IHdHBIX
BUIOB MEXAaHUYCCKOIO JABMKXCHHUA B NMPHUPOJAC U TEXHHUKE (Ha nmpuMepax CBO60}IHO nmagaruimx TEI,
JIBIDKEHUS )KUBOTHBIX, HEOSCHBIX TeJl, TPAHCTIOPTHBIX CPEACTB H Jp.).

CI/ITyaIII/II‘/‘I, B KOTOPBIX TIPOABJIACTCA

CKOpOCTh
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HAKJIOHHOMU IJTIOCKOCTH.

4. UccnemoBaHne 3aBHCHMOCTH TYTH OT
BPEMEHH IIPHU PAaBHOYCKOPCHHOM JBIDKCHHUH
0e3 HayaIbHOI CKOPOCTH.

5. Ilposepxa aunomesvl: ecau npu
PABHOYCKOPEHHOM 08UdCeHUU De3HAYATbHO
CKOpocmu  Hymu — OmMHOCAMCA KAk — psao
Heuémuulx yucer, mo
coomeemcmayoujue NPOMENCYMKU
8peMeHU 0OUHAKOBYI.

B3aumoneiicrBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3akoH
Hetotona. Tperuit 3akoH Hsrotona. llpunyun
cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNA MPEHUSL CKONbICEHUS, CULA MPeHUs NOKOA,
opyeue 8Udbl MPeHUsl.

Cuma TsKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO IIaJCHUS.
Jeuoicenue naanem gokpye Coanya (MC).
Ilepsas kocmuueckasn ckopocme. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
MeEPO020 mena ¢ 3aKpeniéHHOU 0CbIOBPAUECHUSL.
MowmeHT cuibl. Llenmp msascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTH YCKOpPEHHS Tella OT MacChl

TeJla U ACHCTBYIOLIENH Ha HErO CHUJIBI.

2. Habmonenne  paBeHCTBa  CHII

B3aMMOJICHCTBUHU TEJI.
3. N3menenue Beca Telia IpH YCKOPEHHOM
JIBFDKCHHH.
®@poHTAaIbHBIE Ja00pATOPHBIE PA0OTHI
ONBITHI.

npu

1. HCCJ’ICHOB&HI/IC 3aBUCHUMOCTHU CHUJIbI TPCHUSA

CKOJILKEHHSI OT CHJIBl  HOPMaJbHOTO
JIaBJICHUSL.
2. Onpenenenne  kod(h¢uUUMEHTAa  TPEHHS
CKOJIBKCHHSI.

Habnronenue u 00CyKIEHHE COBMECTHO C IEAArOroM OMBITOB C JBM)KCHHEM TeNa MPU YMCHBIICHUH
BJIMAHUS IPYTHUX TE€J, IPETSTCTBYIOLUIUX ABUKEHUIO.

AHanu3 mo cxeMme IOoCcJe pacCyXIEHUs C Megarorom Tekcta [anuies ¢ OomMcaHWEeM MBICIEHHOIO
9KCIIEPUMEHTA, OOOCHOBBLIBAIOIIETO 3aKOH HHEPIIMHU; BBIMOJHCHHE 3aJaHUi 10 TEKCTY (CMBICIOBOE
YTEHHUE).

OO6cyxaeHne moj pyKOBOJACTBOM IeAarora BO3MOXHOCTH BBITIOJHEHHs 3aKOHA WHEPIIMU B PA3IMYHBIX
CHUCTEMaxX OTCUETa.

Habnromenue u 00CyXIcHHE COBMECTHO C IIEIAarOoroM MEXaHHUYECKUX SBJICHUHM, MPOUCXOIAIIUX B
cucreMe orcuéra «Tenexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHUTENFHO KaOnHeTa
(huzuKw.

JlelicTBUS ¢ BEKTOpaMU CUJI: BBITTOJIHEHHUE 3aJaHUI 110 CJI0KEHUIO U BBIYMTAHUIO BEKTOPOB.
HaGnromenne 3a MpoBeACHHEM OMBITOB, IEMOHCTPUPYIOMIAX 3aBHCHMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHON K HEMY CHJIBI U MaccChl Tefa.

AHanu3 1 00BsICHEHUE C ONIOPOH Ha TEXHOJIOTHYECKYIO KapTy O] PYKOBOACTBOM II€[larora sSBJICHUH ¢
KCII0JIb30BaHUEM BTOPOIo 3akoHa HproTOHA.

Pertenue THMOBBIX pacdyETHBIX 3a7ad B 1—2 JeWCTBUS ¢ ONOPOM Ha AJITOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TEAaroroM C HCIIOJIb30BaHMEM BTOPOTro 3akoHa Hbl0TOHa W mpaBuia
CJIO’KEHHUSI CUII.

OrnpeneneHne COBMECTHO C MEJATOTOM JKECTKOCTH MPYKUHBI.

AHanu3 CUTyalMid C ONOPOM Ha TEXHOJOTHMYECKYIO KapTy IMOJ PYKOBOACTBOM T€Narora, B KOTOPBIX
HaOIroMar0TCs ynpyrue neopMainu, i X 00bICHEHHE C HCIOJIh30BaHUEM 3aKkoHa ['yka.

Pemenne TUMOBBIX pacy€THHIX 33a1ad B 1—2 NeHCTBHS C OMOpPOW Ha anrOpUTM, IMPEIABAPHTEIBHO
pa300paHHBIN COBMECTHO C TIEJaroroM ¢ MCIIOJb30BaHUEM 3aKoHa ['yKka.

HccnenoBanue npu NOMOIIM MEAArora 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMaJIbHOTO
naBiieHus. CoBMECTHOE 00CYXKIECHUE PE3yIbTATOB UCCIICTOBAHMS.

OnpezencHue Mo KOHTPOJIEM TIeJIarora ¢ Ormopoi Ha KOHCIIEKT KO3 UIIMEHTA TPSHUS CKOJIBKCHHS.
N3mepenue ¢ mOMOIIBIO NeAarora CUIIbl TPEHUS OKOSL.

Pemenne THIOBBIX pacdyéTHBIX 3a7a4 B 1—2 neicTBUS ¢ ONOPOH Ha alrOpUTM, MPEABAPUTEIBHO
pa300paHHBI COBMECTHO C TIEIarOTOM C MCIIOIB30BAHUEM (POPMYIIBI TS CHITBI TPEHUS CKOJIBKCHHS.
AHanm3 1o cxXeMe Iociie PacCyXACHHUS MeAarora O ABIDKEHUHM Tel TOJBKO IOJ IEHCTBHEM CHIIBI
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3. Onpenernenne XECTKOCTH MPYKUHBL.

TSDKECTH — cBOOOJHOTO MaCHUS.
OOBsICHEHHE 1T0]] PYKOBOACTBOM IeJjarora He3aBUCHMOCTH YCKOPEHHs CBOOOHOTO MaJICHUS OT MacChl
Tena.

O1eHKa COBMECTHO C TI€Z[aroroM BEJIMYHHBI CHJIIBI TSATOTEHUSI, ISHCTBYIOIIEH MEXK/Ty IBYyMs TeJlaMH (1151
pa3HBIX Macc).

AHanu3 ¢ Omopod Ha IMOAKTUYECKUH Marepuai ABMKEHUs HEOECHBIX Tel MHOA JACHCTBUEM CHIIBI
TATOTECHUS (C MCIIOJIB30BAHUEM JOIIOJIHUTENBHBIX HCTOYHUKOB HH(OPMAIIHH).

Pemenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 NeHCTBUA C ONMOPOI Ha airopuT™, NPEeABAPUTEIHHO
pa3o0paHHbIA COBMECTHO C MENaroroM ¢ UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTSHHS ¥ (YOPMYJIBI
IUISL pacyéra CHIIBI TSDKESCTH.

Habnronenue u o0Cy>xaeHHe ¢ IOMOIIBIO [IeJ]arora OMbITOB [0 H3MEHEHHIO Beca Tejla IPU YCKOPCHHOM
JBUKCHUU.

AHau3 ¢ MOMOIIBIO TIeAarora yCJIOBUH BOSHHKHOBEHHUSI HEBECOMOCTH U MEPETPY3KH.

Pemenne THNOBBIX pacuéTHBIX 3agay B 1—2 NEHCTBUS C ONMOPOH Ha AIrOPHUTM, NPEIBAPHTEIBHO
pa3o0paHHbI COBMECTHO C MEaroroM Ha OIpe/eICHNE Beca Tella B Pa3IMYHBIX YCIOBHAX.

AHanu3 ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IHOJ PYKOBOJCTBOM Ie/larora Cui, JEHCTBYIOIINX Ha
TEJI0, OKOSIIeecs Ha Oope.

OrmpezenieHne ¢ MOMOIIBIO TIEAArora HEHTPA TSHKECTH Pa3IMYHBIX TEll.
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3aKOHBI
COXpaHeHHs
(10 v)

Wmnynee Ttena. Hsmenenue  umnynasca.
Hunynve cunvl. 3aKOH COXpAaHEHHS HMMITYIIBCA.
PeaktuBHOe aBmkenue (MC).

Mexanunueckas pabora 1 MouiHocTh. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
onepeuu u pabomul. lloTeHIMANbHAS YHEPTUA
TeNa, TOJHATOTO HAaJl TIOBEPXHOCTBHIO 3EMIIH.
Iomenyuanvnas 3Hepeus cocamol NPY*CUHDL.
Kuneruueckas JHEprusl. Teopema 0
KuHemuueckou dHepeuu. 3aKOH COXPaHEHUsS
MEXAaHUYECKOM SHEPTUU.

Hemoncmpauyuu
1. Tlepenaua uMmmynbca IpU B3aUMOACHCTBHU

TeJl.

2. IlpeoOGpazoBanus
B3aUMOJICICTBUU Te.

3. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM
B3aUMOJEICTBUN.

4. CoxpaHCHHE MMITyJIbCa IPHU aOCOTFOTHO

YIPYTrOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHUYECKOH YHEPTHU MPHU
CBOOOTHOM TIaJICHHU.

7. CoxpaHeHHE MEXaHHICCKON SHEPTHH TPU
JIBHDKCHUH TeJa 101 IeHCTBUEM TIPYKUHBI.
@DponmansHsle nadbopamopHvle padbomel u

onvimol.

1. Omnpenenerue pabGOTHI CHUIIBI TPEHHSA IIPH
paBHOMEPHOM  [BIDKCHHH  Tela [0
TOPU30HTAFHON TTOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH
nogbéMe  Ipy3a € HCIOJIB30BaHHEM
HETIO/IBM)KHOTO U TTOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXPAHEHUS IHEPTUH.

SHEPIUU pu

o

HabGmonenne n o0CyXIeHNE C TIOMOILBIO IIEJarora OIbITOB, JEMOHCTPHPYIOMINX MEPEAaTy UMITYIbCa
IpU B3aUMOJACHCTBUH TEJ, 3aKOH COXPAHEHHsI MMITyJIbca NPH aOCONIOTHO YNPYTOM M HEYNPYroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenue qeMOHCTpanuy mejarora CUTyaluid B OKpY)KaroIleil JKU3HH C MCIOJIb30BaHUEM 3aKOHa
COXPaHEHHS UMITYJbCA.

PacnozHaBaHue ¢ OmOpPOM HAa TEXHOJOIMYECKYIO KapTy IIOJ PYKOBOJACTBOM IEAArora SBICHUS
PEaKTHBHOTO OBMKEHUS B npuposie u TexHuke (MC — OGumonorus).

IIpuMeHeHHE COBMECTHO C NENAroroM 3aKOHa COXPAaHEHHMA HMMITylbCa UL pacuéra pes3ylbTaToB
B3aUMOJEHCTBUSL Ten (Ha TpHMepax HEYNpyroro B3aMMOJCHCTBHSA, YIPYTOro IIEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJMHAKOBBIX TEJ, OHO U3 KOTOPHIX HEMOA-BIKHO).

Perienue THMOBBIX pacuéTHBIX 3a7ad B 2—3 JCUCTBHUsI C OMOPOIl HAa alrOPUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C II€JaroroM ¢ HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezeneHue ¢ OMOPOH Ha ITUAAKTUYECKUH MaTepuan paboThl CUJIBI YIPYTOCTH NPH MOABEME Ipys3a
C HCIIOJIb30BaHNEM HETIOJIBUKHOTO U MOJBI)KHOTO OJIOKOB.

W3MmepeHue cOBMECTHO C NI€JaroroM MOIHOCTH.

H3mepeHune ¢ HOMOIIBIO [e1arora MoTeHIUaIbHOM SHEPTUH YIIPYTo 1e(OPMUPOBAHHOMN NPYKHHBI.
W3MepeHne cOBMECTHO C MEAArOroM KHHETUYECKOW S3HEPTUH TeNa M0 ATHHE TOPMO3HOIO My TH.
HabGmonenue 3a SKCTIepUMEHTAIbHBIM CPAaBHEHHEM HM3MEHEHHS MOTCHIMAIBHOW M KHHETHIECKOW
SHEPIUi Tena NpHU JBMKEHUH 110 HAKIIOHHON MIIOCKOCTH.

HaGmonenue 3a 5KCHEPUMEHTAIBLHON MPOBEPKON 3aKOHA COXPAHEHHS MEXAHHWYECKOH SHEpruu IpHu
CBOOO/IHOM TTaICHUH.

IIpuMmeHeHHe Ha HayaJbHOM YPOBHE, C OIOPOM Ha JUAAKTUYECKUM MaTepuall 3aKOHA COXPaHEHUs
MEXaHUYECKOH dHEPTUHU AJIs pacuéra MOTEHIUAIBHON U KUHETUYECKOM SHEPrull Tena.

Pertenue THMOBBIX pacu€THBIX 3amauy B 1—2 AEWCTBHUS C OMOPOIl HA ajJrOPUTM, MPEIBAPUTEIIHHO
pa300paHHbIi COBMECTHO C I1€/1aroroM ¢ UCTOJIb30BaHUEM 3aKOHA COXPAHEHHUSI MEXaHUUECKON SHEPTHH.

Paznen 9. Mexanuyeckue Kojnebanus u BoJHbI (15 9)
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MexaHnnveckue
KoJiedanus (7 4)

Konebarenbnoe — mBwkeHue.  OCHOBHBIC
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, 4acTOTa,
aMIIUTyAa. Mamemamuueckuil U APYHCUHHDBLU

masmuuku.  Ilpespawjenue  sHepeuu  npu

Ko1IeOaMeNbHOM OBUNCEHUIL.

3aryxatomme KoyeOaHUS. BBIHYXICHHBIC

KoyieOanus. Pe3onanc.

Jemoncmpayuu?

1. HaGmronenue KoneOaHmii  Tex oI
JNEACTBHEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha NPYXKHUHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomol u

onvimbul.

1. Onpenenenue  4yacToThl W IEepuUoja
KoJieOaHUH MAaTEeMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acTOTBl M NepHOAa
KoneOaHWi MPY)KHHHOTO MAasTHUKA (MId
BJIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBUCHMOCTH  HepHOnA
KoJIeOaHWH 1OJIBEIIIEHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. UccnenoBaHne  3aBHCHUMOCTH  II€pHOAA
KoJieOaHWH TpPYKMHHOTO MAasTHUKA OT

MacChl rpy3a (mm SJIEKTPOHHAS
JIEMOHCTPAIIHST).
5. TIpoBepka HE3aBHCUMOCTH nepuoa

KoneOaHnil rpy3a, NOABEIIEHHOTO K HHTH,
OT Macchl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

nepuoja KoJieOaHui HIpPY>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH
TIPY>KHHBL.

7. U3mepenne YCKOpEHUs cBOOOJHOTO
MaIcHUs (nn JJIEKTPOHHAS
JEMOHCTpaLHs).

HaOnronenue koyeOaHuii mon MeHCTBUEM CHII TSDKECTH M YIPYTOCTH M OOHApY>KEHHE MPHU MOMOIIU
neiarora noJJ00HbBIX KOJICOAHUI B OKPYKAIOIIEM MUpE.

AHanu3 COBMECTHO C IeIaroroM Koje0aHuii rpy3a Ha HUTH 1 Ha rpyskune. OnpeeneHne o alropuTMy
9acTOTHI KOJICOAHUH MaTEeMaTHIECKOTO U MPYKUHHOTO MasiTHUKOB.

HaGmioienue u 00bsCHEHUE C MOMOIIBIO TIe[arora sIBICHUS] pe30HAHCA.

HccnenoBanue ¢ Omopod Ha ajiropuTM, NpPEABAPUTEIBHO Pa300paHHBIH COBMECTHO C IEIaroroM,
3aBHCUMOCTH TIepUO/Ia KOJeOaHUH MOABCIICHHOTO K HUTH I'py3a OT JJINHBI HUTH.

ITpoBepka ¢ Onopoii Ha TEXHOJIOTUYECKYIO KapTy MO PYKOBOACTBOM I€Iarora He3aBUCHMOCTH IepHo/ia
KonebaHui rpy3a, MOBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

HaOnromenue u o0CykIeHHE IO/ PYKOBOJCTBOM II€JIarora OMbITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTb
Mepro/ia KoneOaH i IPYKMHHOTO MAsITHUKA OT MAacChl TPy3a U KECTKOCTH MPYIKHHBL.

[MpumeHeHue ¢ TIOMOIIBIO MEarora MaTeMaTUYeCKOro U NPYKHUHHOTO MasTHUKOB B KAUeCTBE MOJIEICH
JUTSL OTIMCAHUS KOJIEOAHU B OKPYKAIOIEM MHpE.

PeriieHre THMOBBIX PacuETHBIX 3afad B 1—2 AeHCTBUS C OMOPOM HA ajIrOpPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C IEar0roM, CBS3aHHBIX C BBIYHCICHHEM UITH OLCHKOH 4acTOThl (epHo/a)
KoneOaHui
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Mexannveckue
BOJIHBI. 3BYK
81)

Mexanuueckue BOJIHBI. CgoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvroie u
nonepeutvie 80IHbL. [{IUHA 80IHbL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 80HbI 8
meépoom meine, celicmuueckue oanvl (MC).

3ByK. [pomxocme 36yka u vlcoma MOHA.
Ompaoicenue 38yxka. Ungpaszeyx u yiompassyx.

Jemoncmpayuu?

1. PacmpocrpaHenue
MOTIEPEYHBIX BOJIH.

2. HabGmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOAOJBbHBIX u

OOHapy»XeHHUE U aHaJIU3 C IOMOIIBIO NIeJarora BOJIHOBBIX SBJICHUI B OKPY’KaroleM MHpE.
HaGumiozieHue COBMECTHO C TEAaroroM pachpOCTPaHEHUs! MPOJONbHBIX M IOMEPeYHbIX BOJH (Ha
MOJIETIN) U OOHapy’KEHNE aHAJIOTMYHBIX BUIOB BOJIH B MIPUPOJIE (3BYK, BOJSIHBIC BOJIHBI).

Beruncienne B 1—2 neiicTBUS ¢ ONOPOH Ha alnropuTM, MPeIBapUTENBEHO pa300paHHBIA COBMECTHO C
TMeIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpoCTpaHEeHUs! 3BYKOBBIX BOJIH.

Habmiofienue 3a 3KCHEPUMEHTANBHBIM OMPEACICHHEM TI'PAHUII YACTOThI CIIBIIIMMBIX 3BYKOBBIX
KosiebaHuil.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCJIE C HCIIOJIb30BAHIEM MY3bIKAIBHBIX
UHCTPYMEHTOB).

HaGmonenue 1 00bsCHEHUE C TOMOIIIBIO M1e/1arora siBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

UreHne COBMECTHO C MEJaroroM OPUIHHAIBHOTO TEKCTa, MOCBSIEHHOTO UCIIOJB30BaHHIO 3ByKa (MK
YIBTPa3ByKa) B TEXHHUKE (IXOJIOKALMSI, YIBTPA3ByK B MEUIIUHE U JIP.); BBIMOIHEHHE 3aJaHUM 10 TEKCTY
(CMBICTIOBOE YTEHUE)

Pazgen 10. DjieKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJTHBI (8 4)

DJIeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMATHH
THBI€ BOJIHBI
81)

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
neKmpomacHumnelx ~ 601H.  Hcnonv3osarnue

9NEKMPOMACHUMHBIX 80JIH OISl COMOBOU CE53U.
OneKTpoMarHuTHas pupoJa CBeTa.
CxopocTb cBeTa. BomHOBEIE CBONCTBA CBETA.
Jemoncmpayuu?
1. CpoiicTBa 3J€KTPOMAarHUTHBIX BOJTH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Dponmanshovle nadopamopHsle padomol u
onvimul.
1. 3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJIH C IOMOII[BI0 MOOHJIBHOTO TeedoHa.

[TocTpoeHre MPOCTHIX PACCYKICHUH HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKCHUN, OOOCHOBBIBAIOIIIX
B3aUMOCBSI3b 3JIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMEHTAIBHBIM U3yYCHHEM CBOWCTB 3JEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
MTOMOIIIEI0 MOOMIIBHOTO TeledoHa).

AHanu3 ¢ NOMOUIbIO TeJlarora peHTT€HOBCKUX CHUMKOB Y€JIOBEUECKOI0 OpraHu3Ma.

AHanu3 COBMECTHO C MEeIaroroM TEKCTOB, OMMCHIBAIOLIUX MPOSBICHUS SJEKTPOMArHUTHOTO U3ITY4EeHHUS
B IIPUPOJIC: )KUBBIE OPTaHU3MBI, U3ITYICHU HEOCCHBIX TN (CMBICIIOBOE UYTCHHUE).

Pacnio3snaBanue 1 aHanu3 pa3IMYHbIX MPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHMKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 10/l pyKOBOACTBOM IieAarora.

Perrtenne THMOBBIX Pacdy€THBIX 3a7ad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPHUTM, HPEIBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarorOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMATHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3znen 11. CeeroBbie siBaenust (15 4)
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3aKkoHbI
pacnpocTpaHeHH
st ceera (6 )

JlyueBasg mozmenp cBera. MCTOUHUKM cBeTa.
Ipsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynor. OTpakeHHE CBETA.
IInockoe 3epkano. 3axon ompasicenus ceéema.
IIpenomnenue cBeta. 3aKOH MPEIOMICHUS
cBeta. [lonHoe suympennee ompasiceHue céema.
Hcnonvsosanue nonnoco 8HympeHnHe2o
OMpasiceruss 8 ONMUYECKUX C8eMOBOOAX.

Hemoncmpayuu?®

1. [IpsiMonmHEHHOE PacIpOCTpaHEHUE CBETA.

2. OTpaxxeHHE CBeTa.

3. ITonyueHre nU300pakeHHUI B IJIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TlpenomiieHue CBETA.

5. Onrryeckuit CBETOBO/I.

Dponmansusle nadopamopHsle padbomol u

Onvlmel.

1. UccnenoBanue 3aBUCUMOCTH yria
OTpaXEHUsI CBETOBOI'O Jydya OT yIya
TaJICHHSL.

2. 3ydyeHne XapaKTepUCTHK H300paKeHHS
IpeaMeTa B IIOCKOM 3epKalie.

3. Uccnenosanne 3aBUCHMOCTH yria
MIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJjia
MaJICHUS HA TPAHUIEC «BO3IYX—CTECKIION.

Habnromenue OIBITOB, JEMOHCTPUPYIOMIUX SIBICHHE MPSIMOJIMHEHHOTO PpACIpOCTPAaHEHHs CBeTa
(BO3HHKHOBEHHE TEHH U TIOJIYTCHN), M UX HHTEPIIPETAIIS C HCIIOIH30BAHUEM MTOHATHUS CBETOBOTO JTy4a.
OOBsACHEHHE U MOJICTHPOBAHNE TIOCIE PACCYKACHUS C IEJaroroM I0 CXeME COJHEYHOI'O W JIYHHOTO
3aTMEHUMN.

UccnenoBanue ¢ onopoii Ha TEXHOJOTMUYECKYIO KapTy MO/ pyKOBOACTBOM IeJarora 3aBUCUMOCTH yria
OTpaXKEHUsI CBETOBOTO JIyda OT yIjla MaJeHusl.

WzydenHne ¢ moMoImbo nearora CBOMCTB H300pakeHMs B INTOCKOM 3epKaJe.

HaOnroenue 1 00bSICHEHHE COBMECTHO C MEaroroM OIBITOB IO MOJTYYCHUIO H300paKCHUI B BOTHYTOM
1 BBIMYKJIOM 3¢pkajax. HaOmroneHue u 00bsCHEHHE MOCIIE PACCYKACHUS C MEAaroroM 1Mo CXEMe OIBITOB
[0 MPEJIOMJICHUIO CBETA HA TPaHMIIE PAa3IUYHBIX CPEJd, B TOM YHCIIE ONBITOB C MOJHBIM BHYTPEHHUM
OTPaKEHHUEM.

UccnenoBanne mnoj pyKOBOACTBOM I€Aarora 3aBUCUMOCTU yIJla TNPEJIOMIIEHHS OT YyIJla MajgeHHs
CBETOBOTO JIyya Ha IPaHMLE «BO3LYyX—CTEKIION.

Pacnio3sHaBaHue ¢ MOMOILBIO Menarora sBICHUM OTPAa)KEHUSI U MPEIOMJICHUS CBETa B MOBCEIHEBHOMU
JKU3HU. AHaIU3 1 00BSICHEHHE COBMECTHO C IIEaroroM SBICHUS ONTHICCKOTO MHUPaKa.

Perienue THMOBBIX pacuéTHBIX 3a7a4 B 1—2 AEUCTBHUsI C OMOPOIl Ha alrOPUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C ITEAarOrOM C UCIIONBE30BaHIEM 3aKOHOB OTPaKCHHUS M MPEJIOMIICHHUS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsi (6 1)

Jlunza. Xon nyuedr B nmH3e. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [naz kax onmuueckas
cucmema. bnuzopyxocmo u danvHozoprkocme.
Jtemoncmpayuu?®

1. Xon mydeii B cobupatoleit JuH3e.

2. Xon Jry4eii B paccenBarolei JINH3E.

3. [Nonmyyenne n300paKeHUI ¢ OMOIIBIO
JIVH3.

4. TTpuHDUT JIEWCTBUS
MHUKPOCKOIIa 1 TEJIECKOTIa.

5. Mozens riasa.

Dponmansuvie nadbopamopusie pabomsl u

(hoToanmapara,

[TonydeHune 1oy KOHTPOJIEM TeIarora H300paXKeHUH ¢ TOMOIIIBIO COOMpPAIOIIeH U pacCceuBaloIIeH TUH3.
OmnpeneneHue ¢ OMOpoii Ha aJITOPUTM Pa3pabOTaHHOTO COBMECTHO C IeIaroroM (hoKyCcHOTo pacCTOSHUS
Y ONTHYECKOM CHITBI COOMPAIOILEil JIMH3BI.

AHamm3 COBMECTHO C IEAaroroM yCTPOMCTBA U MPUHIIHIIA JEHCTBUSA HEKOTOPBIX ONTHISCKUX PUOOPOB:
(oToanmapara, Mmukpockorna, reneckona (MC — Guosiorus, acTpOHOMHUS).

AHanu3 ¢ OMopoi Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJCTBOM Ie€arora sBJICHUH OJU30PYKOCTH H
JTATbHO30PKOCTH, pUHIHMA AeicTBrg 09koB (MC — Onomnorus).
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onvimul.
1. [Tonyyenue u300paKeHUH C TMOMOIIBIO
coOUparoIIe JIUH3BL.
2. Onpenencuue (OKYCHOTO PACCTOSHHS U
OTITUYECKOW CHITBI COOMpAIOIIeH TNH3HI (MIH
JJIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 v)

Pasnooicenue 6enozo ceema 6 cnexmp. Onvimul
Hviomona. Cnooicenue cnexmpanbhuix yeemos.
Hucnepcus ceema.

Hemoncmpayuu?®

1. PaznoskeHue 6enoro cBera B CIEKTP.

2. [Tonyyenune Genoro cBeTa Npy CI0KEHUN

CBETa Pa3HbIX LBETOB.
dponmansusle nadbopamophvie padomeol u
onvimel.
1. OnbITEl MO pas3NioKeHHI0 OENoro CBeTa B
CIICKTP.

2. OnbITEL IO BOCHIPHATHIO 1IBETa HNPESIMETOB
Opy WX HAOMIOAEHHH 4Yepe3 IBETOBBIC
(UITBTPEL

Habnronenue coBMECTHO € IEJaroroM Io pa3iokKeHUI0 0e10ro cBeTa B CHEKTP.

HabGmonenue n o0bsicHeHNE Ha 0a30BOM YPOBHE I10]] pYKOBOACTBOM II€AArora ONBITOB 110 MOIYYCHHIO
0eJIoro CBEeTa MPH CIIOKEHUH CBETa Pa3HbBIX L[BETOB.

[TpoBenenue U 00BICHEHUE O] PYKOBOJCTBOM II€JJarora OMbITOB 110 BOCHPHUSTHIO IIBETAa NPEIMETOB
NP UX HaOJIIOIGHUH Yepe3 [IBETOBbIE (DHILTPHI (LIBETHBIE OUKH).

Pa3nen 12. KsanrtoBblie siBieHus (17 1)

Hcnyckanue

U NOIJIOIIeHne
cBeTa aToOMOM
CR))

Onvimor Pezepgpopoa v maneTapHasi MOJCITb
aroma. Monens aroma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmul.
Jlunetivamole cnekmpboi.

OO6cyxIeHue ¢ TOMOIIBIO Tieiarora ey onsIToB Pesepdopaa mo uccnenoBaHuIo aTOMOB, BBIIBIDKEHUE
THIIOTE3 O BO3MOJXKHBIX PE3YJIbTaTax OMBITOB B 3aBUCHMOCTH OT MPEAINOIaracMoro CTPOCHHUSI aTOMOB,
(hopmynupoBaHue BEIBOJOB U3 PE3YIILTATOB OIBITOB.

OOcyXIeHHEe ¢ OMOpOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM I€Aarora MpOTHBOPEUHI
TUIAHETAPHOM MOJIEITH aTOMa U OCHOBAHMUI JUis TUIIOTE3bl Bopa 0 cTalMOHApHBIX OPOUTAX IIEKTPOHOB.
HaOnromeHue cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIHHEHYATBIX CICKTPOB H3IYYCHHS Pa3IUYIHBIX
BerecTB. OOBSCHEHHE C OTIOPOI HA MTUIAKTUICCKUN MaTepUal JINHEHUATHIX CIICKTPOB U3ITYYCHUS.

Crpoenue
aTOMHOTIO s1/Ipa

(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHME  aTOMHOTrO  sijpa.
Hyxnonnas mooens amomnozo sopa. Hzomonwi.
Paouoaxmusnvie npespaujenus. Iepuoo
noaypacnada amomHwix sioep.

Jemoncmpayuu

1. CrieKTpBI U3ITyYEHUS U TTOTIIOMIEHUSI.

O6Cy>K}I€HI/IC COBMECCTHO C I€JaroroM BO3MOXXHBIX TUITIOTE3 O MOACIIAX CTPOCHUS A/Ipa.

OnpezleneHI/Ie 0 CXEeM€ C UCIOJIb30BAHUEM MCTOAUYECKOI0 MaTepHralia 1o pyKoOBOJACTBOM Iiearora
coCTaBa AACP MO 3aJJaHHBIM MACCOBBIM M 3apsAI0BbBIM YHCJIaM H 110 IOJIOXCHHUIO B nepnommecxoﬁ
cucreme 31eMeHTOB (MC — Xumus).

AmHanus ¢ 01'I0pOI7I Ha TCXHOJIOTUYCCKYIO KapTy o PYKOBOJICTBOM I€garora ISMEHCHHA COCTaBa sjpa
1 €r0 NOJIOKEHHA B IIEPUOIMUECcKOl cucTeme nipu [ -pagnoakTuBHocTH (MC — xumus).
WccieioBanKe ¢ MoOMOLIBIO Me1arora TPeKoB | ~4acTHI] [0 FOTOBBIM (GoTorpadusM.
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2. CreKTpsl pa3IHIHBIX Ta30B.

3. Crextp Bomopoa.

4. HaGmoieHne TpekoB B kKamepe BunscoHa.

Dponmansvuvie nabopamopuvie padonvt u
onvplmul.

1. Habniodenue cniowinvix u JuHeUuamvix

CHEKMPOS U3NLY4EHUSL.
2. UccnenoBanue TPEeKOB: U3MEPEHUE DHEPTHU

HaGmonenue 3a nemMoHcTpamueil paboThl U3MEPEHUs PaJHallioHHOro ()OHa C MOMOILIBIO J03UMETpa,
OIIEHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEAAaroroM OMOJOTHYECKMX HW3MEHEHHH, NMPOMCXOMAIINX IOJ JeHCTBHEM
panroakTuBHBIX u3inydeHuit (MC — Guosorus).

HaGmonenue neMoHCTpanuu 00 UCIOJBb30BaHHWE PAJMOAKTHBHBIX M3TydeHHd B meauuuae (MC —
Ouomorus).

4acTUIl MO TOPMO3HOMY MyTH (IO
¢dororpadusm) (nnu JIEKTPOHHAsS
JIEMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3akoHBl CcOXpaHeHHs | PelneHue TUMOBBIX PAacuyETHBIX 3a7ad B 1—2 AEHCTBUS C OMOPOM Ha alrOpUTM, MPEABAPUTEIHLHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix  a0ep. Ceaze maccbl U dHepIulU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

Snepnas SHEpPreTHKa. Heticmeus
PAOUOAKMUGHBIX — UBIYUEHUl  HA  JICUBble
opeanusmvl (MC).

Jemoncmpayuu
1. Pabota cuéTurKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpammss  u3iydeHHs  TPUPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
@ponmansnvie n1abopamopHsie padomol u
onvimel.
1. smepenne paamoakTHBHOTO (oHa (WU
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHbI COBMECTHO C MEaroroM ¢ UCIOJIb30BaHUEM 3aKOHOB COXPAHEHHS MACCOBBIX U 3aPsIIOBBIX
YKCeN Ha ONPEACICHUE PE3YJIbTaTOB SICPHBIX PEaKIUil; aHATNU3 BO3MOXKHOCTH HJIH HEBO3MOXKHOCTH
SIZIEPHOM peaKuu.

OreHKa ¢ TIOMOIIBIO TIEAAarora SHEPTHHU CBSI3H sIIEp € HCIOIB30BaHUEM (OPMYITHI DUHIITEHHA.
OO0cyXIeHre COBMECTHO C TENaroroM IEPCIEKTHB HCIIONB30BAHMS YIIPABIIEMOTO TEPMOSICPHOTO
CHHTE3A.

OO0cy)KIeHHEe COBMECTHO C MEAaroroM MpeuMyIIeCTB U IKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX C SACPHON
snepretukoit (MC — sKonorus).

IMoBTOpUTEILHO-0000 AN MOXYTb (9 4)

CucreMaTu3anus
1 000011IeHIE
PEJIMETHOTO
COJIePXKAHUS

U OIIBITA
JIEATEILHOCTH,
pHOOpe-TEHHOTO

O0oOmieHne  colepKaHUsT — KaXKAOTO W3
OCHOBHBIX pasenos Kypca ¢buzuku:
MEXaHUYECKHEe, TEIUIOBbIE, 3JIEKTPOMArHUTHEIE,
KBAHTOBBIC SIBJICHUSL.

Hay4HbIii MeTOJ1 TO3HAHHUS U €70 Pean3aIus B
q)HSH‘IeCKI/IX HUCCIICAOBAHUAX.

CBs13b (DU3UKK U COBPEMEHHBIX TEXHOJOTHHA B

BrImoHeHue ¢ MOMOIIBIO MeIarora y4eOHBIX 3aJaHui, TPEOYIONINX TEMOHCTPAIH KOMIIETCHTHOCTEH,
XapaKTePU3YIOLUIMX €CTeCTBEHHOHAYUYHYI0 TI'PaMOTHOCTh: NPUMEHEHHs] MOJYyYEHHBIX 3HAaHUU JUIs
HAYYHOTO OOBSACHCHHS (DU3MYCCKHX SBICHUI B OKPYXKAIOIICH NMPUPOJIE U TOBCCIHCBHOW KH3HH, a
TaKXKE BBIIBICHUS (PU3UYCCKUX OCHOB pPsAJa COBPEMCHHBIX TEXHOJOTHIA; MPUMEHCHHS OCBOCHHBIX
JKCIICPUMCHTAIBHBIX YMEHUH JJIs MCCIeNoBaHUs (U3UYCCKHUX SIBICHUM, B TOM YHUCIE JJIS MPOBEPKU
THUIIOTE3 U BBISIBIICHUA BaKOHOMepHOCTeﬁ.

PemieHne THIOBBIX PAacYETHBIX 3amad B 1—2 NCHCTBUS C OMOPOH HAa alrOPUTM, MPEIBAPHTEIBHO
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IpH N3y9ICHUH obnacTu nepegaun HHGOPMAINHN, SHEPTETHKE, pa300paHHBIIl COBMECTHO C IEaroroM, B TOM YHCIIE MPEAIOIaraoluX UCTIOIb30BaHHE (PU3HIECKON

BCEro Kypca TpPaHCIIOpTE MOJIEJI U OCHOBAHHBIX Ha COACPKAaHWH PAa3INYHBIX pa3fesoB Kypca QU3uKH.
¢busuku

[Ipu paspaboTke pabodeil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU JOJDKHBI OBITh YUYTE€HBI BO3MOXKHOCTHU
MCIIOJIb30BaHUS 3JIEKTPOHHBIX (IIU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBIAIOIIUXCS Yy4€OHO-METOAMYECKUMU MaTepuajaMu
(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaYHUKH, SJICKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU IUGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), peATU3yIONNX AuaakTudeckue Bo3moxkHoctu KT,
CoJIepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUHU.
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