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[TOACHUTEJIBHA A 3AITNCKA

PabGouas nporpamma no ¢uzuke MBOY Illkonsr Nell9 ro. Camapa s
oOyJaromuxcsi ¢ 3aJepXKKoi mncuxuyeckoro paszputus (nmaisee — 3[IP) Ha ypoBHe
OCHOBHOTOo o0miero oOpa3oBaHus TOATrOTOBIEHA Ha ocHoBe denepanbHOro
TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIApPTa OCHOBHOTO 0O0IIEero oOpa3oBaHUS
(ITpukaz Munnpocsemienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuniin Poccuiickoit denepanuu 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC OO0O), [IpumepHOI aganTHPOBAHHON OCHOBHOW 00Opa3oBaTEIBHOU
IpOrpaMMbl  OCHOBHOTO  oOmIero oOpa3oBaHHs OOydYalOIIUXCS C  3aJePiKKOU
MICUXUYECKOro pa3BuTus (omoOpeHHoM pemenrneM ®YMO mno obmemy oOpa3oBaHUIO
(mpotokon ot 18 mapra 2022 1. Ne 1/22))(nanee — I[TAOOIT OOO 3I1P), IIpumepHoii
paboyeil mporpaMMbl OCHOBHOTO 0OIIero oopasoBaHusi mo mnpeametry «Dusukay,
Konnenmuu mnpenonaBanust ydeOHOro mnpeamera «®Dusnmka» B 00pa30BaTeIbHBIX
OpraHu3anusax Poccutickoi denepanuu, peanu3yrommux OCHOBHBIE
o01eobpasoBarenbHbie porpammel, [IpuMepHO mporpaMMbl BOCITUTAHUS, C YIETOM
pacrmpeniefieHHbIX 10 KjlaccaM MpOBEPsSEMbIX TpPeOOBaHUI K pe3ylibTaTaM OCBOCHHUS
AJanTUpPOBaHHOW OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pazoBaHus 00y4arOUIUXCA € 3aI€PHKKON ICUXUYECKOTO PAa3BUTHSL.

O0mas xapakrepucTuka yueOHoro npeamera «@usnka»

VYueOubiit  mnpeamer  «®Pu3uKay  SBISETCS  CUCTEMOOOpa3yloluM IS
€CTECTBCHHOHAYYHBIX IMPEAMETOB, ITOCKOJIBKY (HU3WYECKHe 3aKOHBI MHPO3TAHUS
SIBJISIFOTCSI OCHOBOM COJIEP KaHUS KypCOB XUMHH, OUOJIOTHH, Teorpaduu U aCTPOHOMHUH.
®duzrka BOOPYX)aeT OOyYaIOMIMXCS HAyYHBIM METOJOM TO3HAHMS, MO3BOJISIFOIIIM
MoJTy4aTh OOBEKTHBHBIE 3HAHUS 00 OKPYKAIOIIEeM MHDE.

[IpenmeT MakcMMabHO HaIlpaBjieH Ha OPMUPOBAHKUE UHTEPECA K TPUPOTHOMYH
COIIMAJIBHOMY  MHpPY,  COBEpIICHCTBOBAHWE  TO3HABATEIIbHOW  JIESITEIbHOCTU
oOyuatomuxcsi ¢ 3[1P 3a cyeT oBnageHns MBICTUTEIHHBIMUA ONEPAIMSIMUA CPaBHEHUS,
0000111eHHs], pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE€ MHEHHUE, (POPMUPOBAHUE
BO3MOXKHOCTEH COBMECTHOH JCSITCIIBHOCTH.

N3yyenne ¢us3uku crnocoOCTByeT pa3ButHio y oOyyatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMS, (PYHKIIMOHAIBHOW TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPHUTHYECKH aHAIM3UPOBaTh WH(OpPMAIUIO, TMPEACTaBICHHYIO B
pasnmuuHBIX (opMax. 3HAYMMOCTH TPEaMETa IS PA3BUTHS KU3HEHHON KOMITCTCHIIUN
00yYaroIUXCs 3aKITI0YAeTCS B YCBOCHUM OCHOBBI (PM3NYECKUX 3HAHUM, HEOOXOUMBIX
JUTSL TIOBCETHEBHOW JKM3HU; HABBIKOB 3JI0POBOTO M OE€30MaCHOTO [JIsi YeJIOBEKa H
OKpY>KaroIei ero cpeanl o0pasa Ku3Hu; HOPMUPOBAHUN IKOJTIOTUUECKOM KYIBTYPHI.

[Iporpamma otpaxkaer comepkanue oOydeHus npenmery «Duszumka» ¢ ydyerom
0COOBIX 00pa3oBaTenbHBIX MOTpeOHOCTeN oOyuarommxcsi ¢ 3[1P. OBnagenre JaHHBIM
y4e€OHBIM TMPEAMETOM MPEACTABISICT OMPEACICHHYIO TPYIHOCTh JJIsi 00yJarOIINXCS C
3I1P. D10 cBSI3aHO ¢ 0OCOOCHHOCTSIMH MBICITHTEIBHON NEATCIBHOCTH, IEPHUOIUYCCKUMHU
KOJICOAHUSIMA BHUMAaHHMS, MaJIbIM 00bEMOM TIaMSTH, HEIOCTaTOYHOCTHIO 00IIEro



3araca 3HAHWM, NOHM)KEHHBIM I103HABaTE€JIbHBIM HMHTEPECOM M HU3KHM YpPOBHEM
pPEYEBOrO Pa3BUTHSI.

Jlis mpeogoneHusl TPYIHOCTEH B M3y4deHHHM y4ueOHOro mnpenmMera «Du3mkay
HeoOXoAnMa afanTaius o0beMa U XapakTepa yueOHOro MaTepuaa K Mo3HaBaTeIbHBIM
BO3MOYKHOCTSAM JAHHOW Kareropuu oOy4yaroUIUXcCs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXKIPEAMETHBIX CBS3EH,
IIOCTENEHHOE YCIOKHEHNE N3y4aeMOro MaTepuasa.

JlaHHasi mporpaMMa KOHKPETHU3UPYET COJIEp)KaHHWE MPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMU 00pa30BaTEIbHOIO CTaHAAPTA, PEKOMEHAYEMYIO
[OCJIEZI0BATEIbHOCTh W3YYEHUs pa3lieloB (PU3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€M, JIOTMKM y4e€OHOro mpolecca, BO3PacCTHBIX MU
MICUXOJIOTUYECKUX 0coOeHHOCTEN oOyuatomuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 0O0IIIETO
o0Opa3oBaHMs, OMNpeAeIsieT MHHUMAJIbHBIA HA0Op  ONBITOB, JIEMOHCTpALUH,
IPOBOJIMMBIX  yUHTEIEeM B  Kjacce, JabopaTopHBIX paldOT,  BBIMTOJHAEMBIX
00y4JarouuMHCH.

Meronnueckoi OCHOBOM M3ydeHHs Kypca «Pu3MKa» Ha ypOBHE OCHOBHOIO
o011ero oOpazoBaHus SIBIISIETCS CUCTEMHO-AESTEILHOCTHBIHN ITOJIXO/I,
o0ecreunBaoUi  JOCTUKEHUE JINYHOCTHBIX, METANpPEAMETHBIX M IMPEAMETHBIX
o0pa3oBareIbHbIX Pe3yIbTaTOB MOCPEICTBOM OpraHU3alii AKTUBHOW NTO3HABATEIbHON
JESATEIIbBHOCTH O0Yy4YaroIIUXcsl, YTO O4YeHb BakHO mNpu oOydeHuu aerer c¢ 3IIP, nns
KOTOPBIX XapaKTEPHO CHUKEHUE MIO3HABATEIIBHON AKTUBHOCTH.

Heau u 3ana4u u3ydeHns y4eOHoro npeamera «Pusznka

Obwue yenu wu3ydeHus ydeOHOro mnpeamera «PuU3MKa» NPEICTABICHBl B
[TpumepHo#i paboueil mporpaMMe OCHOBHOTO OOIIIET0 00pa30BaHMUs.

OcCHOBHOI 11e/IbI0 OOYYEHHS JETeH C 3aJePKKON MCUXMYECKOTO Pa3BUTHS Ha
JAHHOM TMpPEAMETE SIBJISIETCS: TMOBBIIICHHE COLMAIbHOM aJanTaluh JETel uepe3
npuMeHeHue GU3NUEeCKUX 3HAHUN Ha TTPAKTHUKE.

st oOyuatomuxcst ¢ 311P, Tak ke, kKak U JyUisi HOPMAaTUBHO DPa3BUBAIOIIUXCS

CBEPCTHUKOB, OCBauBAaKOIIUX  OCHOBHYIO 0o0pa3oBaTeNbHYI0  MPOrPaMMY,
JOMHUHHPYIOIIEe 3HaU€HHE MPUOOPETAIOT TaKKUE yenu, KaK:
. OCBOCHHE 3HAaHUW O METoJax HAyYHOTO TIO3HAHUS MPUPOIBI U
dbopMupoBaHUE HAATOW OCHOBE MpPEACTaBICHUN O (U3UYECKON KapTHUHE
MHUPA;
. OBJIQJICHUE YMEHUSIMU TMPOBOAUTL HAOMIOACHUS MPUPOAHBIX SIBICHUU,

ONMHUCHIBAaTh M 0000IIaTh pe3ynbTaTbl HAOMIONEHUN, HCIHOIb30BATh
MPOCThIEN3MEPUTEIbHBIEC TPUOOPHI I U3YUCHUS PUZNUECKUX SBICHMUIA;
NPECTaBIATh Pe3yAbTaThl HAOMIOACHUN WM HU3MEPEHUH C IMOMOIIBIO
Tabnul, TrpadUKOB W BBIIBIATH Ha HTOH OCHOBE SMIIMPHUYECKHE
3aBHUCHUMOCTH; TPUMEHATh TMOJY4YCHHbIE 3HaHUS Ui OObSICHEHMS
pa3HOOOpPAa3HBIX TMPHUPOAHBIX SIBICHUM U MPOLECCOB, MPUHIHUIIOB
JNEUCTBUSl BAXKHEUIIMX TEXHUYECKUX YCTPOMCTB, JUISI PELICHUS
bu3nuecKux 3a1au;



. pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEILICKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEH, CaMOCTOSITEIIbHOCTH B MPHUOOPETEHNH HOBBIX 3HAHWU, MIPU PEIICHUU
¢u3MvecKnX 3amad W BBIINOJHEHWU OKCIIEPUMEHTAJbHBIX WCCICIOBAaHUN C
UCTIOJIb30BaHIEM UH(POPMAIIMOHHBIX TEXHOJIOTHH;
- BOCIIUTAaHUE YOEXKICHHOCTH B BO3MOXXHOCTHM TIO3HAHUS 3aKOHOB
HOpUpPONbI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOJNB30BAaHUS JOCTHKECHUN
HayKH ¥ TEXHOJOTUH UIS JajdbHEUIIEro pa3BUTHA UEIOBEUECKOTO
o0111ecTBa, yBaKCHHsI K TBOPIIAM HAYKU U TEXHUKH; OTHOILICHUS K (PU3HKE
KaK K DJIEMEHTY OOIIeYeIOBEYECKOM KYIIBTYPHI;
- UCIIOJIb30BaHUE IOMYYCHHBIX 3HAHUH M YMEHMHA JUIS pelIeHHs
MPAKTHUECKHX 3a]1ad MMOBCEIHEBHOM KU3HH, 0OecredeHnsi 0€30MacHOCTH
CBOCH JKW3HHW, pAlMOHATBHOTO MPUPOAOIOIH30BAHUS U  OXPaHbI
OKPY>KarolIen Cpebl.
JlocTuKeHue ITHX 1ieJieil oOecreunBaeTcs peleHHeM CISAYIOMINX 3a0ay.

. 3HaKOMCTBO oOyuaromuxcs ¢ 311P ¢ meTonamu uccienoBanusi 0ObEKTOB U
SABJICHUN IPUPOBL;

. MpUOOpETEHNE 3HAHUI O MEXAHUUYECKUX, TETUIOBBIX, 3JIEKTPOMATrHUTHBIX
Y KBaHTOBBIX SIBJICHUSX, (PU3NYECKHUX BEIMUYUHAX, XaPAKTEPUIYIOIINX ITH
ABJICHUS,

. dbopMupoBaHue yMeHUN HAOIIONATh MPUPOJHBIC SBICHUS U BBITIOIHATD

OTIBITHL,JJA0OpAaTOpHBbIE PAOOTHI U HKCIEPUMEHTAIbHBIE HCCIIEI0BAaHUS C
UCIOJIb30BAHUEM H3MEPUTENBHBIX NMPUOOPOB, IMIUPOKO MPUMEHSIEMBIX B
PAKTUYECKOW KU3HU;

. OBJIaJICHUE TaKUMH NOHATUSAMH, KaK IPUPOIHOE SIBICHUE, SMIIUPUUECKU
YCTaHOBJIEHHBIN (hakT, npoliema, TUIoTe3a, TEOPETUYECKUN BBIBOL,
PE3yABTaT3KCIEPUMEHTAIBHON ITPOBEPKHU;

. MOHUMaHUE OTJIMYMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOU MH(pOpMaInH,
LIEHHOCTU HAayKW JUIsl YAOBJIETBOPEHUS! OBITOBBIX, MPOU3BOJACTBEHHBIX U
KyJBTYPHBIX TOTPEOHOCTEN YenoBeKa.

Ocob0enHocTu 0TOOPA M aanTAIIMM Y4eOHOT0 MaTepuaJia no Gpusuke

OcHoBoil 00yuenust odydaromuxcsi ¢ 3I1P Ha nmpeameTax ecTeCTBEHHOHAYYHOTO
LUKJIa SIBJISIETCS pa3BUTHE Y HUX OCHOBHBIX MBICIIUTEIBHBIX ONepaluil (aHaIn3, CHHTE3,
CpaBHEHHE, O0000IIEHHE) Ha OCHOBE BBIMNOJIHEHUS Pa3BUBAIOIIUX YIPAXKHEHUH,
(¢opMupoBaHUE TPUEMOB YMCTBEHHOM pabOThl: aHAIM3 HCXOIHBIX JIaHHBIX,
IUIAHUPOBAaHME MaTepHaa, OCYIIECTBICHUE O3TAITHOIO U HTOTOBOTO CAMOKOHTPOJIS,a
TaK)K€ OCYILECTBISICTCS JIMKBUAALNS MPOOENIOB B 3HAHMSX, 3aKPEIJICHUE W3YYEHHOTO
MaTepualia, oTpaboTKa ajlropuTMOB, MOBTOPEHHUE MpOHIeHHOro. bonblioe 3HaueHue
NpUAAeTCs YMEHUIO paccka3aTb O BBIINOJHEHHOM paboTre ¢  MpaBUIbHBIM
yHOTpPEOJIEHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUUA M COONIOICHUEM JIOTHYECKUX
cBs3ell B m3naraemoMm marepuane. s oOydaronuxcst 3IIP Ha ypoBHE OCHOBHOTO
o01ero o0pazoBaHus MO-NMPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEJIOCTATOYHBIN



YPOBEHb PA3BUTHS OTHEIbHBIX IMCUXWYECKHX NPOLECCOB (BOCHPHITHS, BHUMAHMS,
pa3BUTHE MaMSTH, MBIIUICHNS), CHUKEHHBIM YPOBEHb MHTEJUIEKTYaJIbHOTO PA3BUTHA,
HU3KHM YPOBEHb BBIMIOJHEHUS Y4YEOHBIX 3aJaHUN, HU3KAs YCHEIIHOCTh OOy4YeHUs.
[ToaTomy npu u3yueHun QGu3nku TpeOyeTcs IIeNIeHANpPaBICHHOE WHTEIICKTYalbHOE
pazButue odOydaromuxcsi ¢ 3IIP, oTBeyaroniee Ux OCOOEHHOCTAM U BO3MOXHOCTSIM.
VYuyer ocobennocreit oOyuarommuxcsi ¢ 3IIP tpelyet, uToObl MpU M3y4YEHUH HOBOTO
MaTepuasa 00s3aTelIbHO MPOUCXOUIO MHOTOKPATHOE €ro MOBTOPEHUE; PACIIUPEHHOE
pacCMOTpEHHE TEM U BOIPOCOB, PACKPBIBAIOIIMX CBSI3b (U3UKU C SKU3HBIO;
aKTyallu3alus NePBUYHOTO KU3HEHHOTO OIbITa 00YYalOIIUXCS.

VYcBoeHue MporpaMMHOIO Marepuana 1o (GU3UKE BBI3BIBACT  OOJIbIINE
3arpyaHeHust y oOyuaromuxcs ¢ 3IIP, mostomy Teopusi uszywdaercs Oe3 BBIBOJOB
CIOXHBIX (opmyn. 3amauu, TpeOyromMe MPUMEHEHHs CIOXKHBIX MaTeMaTHYeCKHX
BBIUKCIICHUI U POpPMYIT, B 0COOEHHOCTH TaKUX TeM, Kak « MeXaHU4YeCKOe IBUKEHHEY,
«ApxumenoBa cuna», «MexaHndecKkass SHEPrus», «INEKTPUUYECKUE SBICHUS»,
«OIJIEKTPOMAarHUTHBIE SIBJICHUS», PEIIAIOTCA B KJIACCE C MOMOIIBIO YUUTEIS.

Oco0oe BHUMaHUE MpPU U3YyYEHUU Kypca (U3MKH YAEISETCS MOCTAHOBKE M
OpraHM3alM SKCIEPUMEHTa, a TAaKKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha Ka)JIOM
YPOKE) KpaTKOBPEMEHHBIX AEMOHCTPALUN (BO3MOXKHO C UCIIOJIb30BAHNUEM 3JIEKTPOHHON
neMoHcTpauuu). Hekoropble TemMbl 00s3aT€NbHO JODKHBI BKIKOYATh OMOPHBIE
nabopaTtopHbie pabOThl, KOTOPHIC Pa3BUBAIOT YMEHHUE MOJb30BAThCS MPOCTEUIIMMU
npudbopamMu, aHaJIU3UPOBATh MOJIY4YEHHblE JAaHHble. B CBA3M € 0COOEHHOCTAMU
NOBEACHUS M JedTelbHOcTH  oOyvarommxcss ¢ 3[IP  (pacTopMOXeHHOCTb,
HEOPTraHW30BaHHOCTh) MPEAYCMOTPEH CTPOXKAMIIMKA KOHTPOJIb 3a COONIOIEHUEM
npaBUJ TEXHUKH O€30MACHOCTU MPHU NPOBEICHUU JaOOPATOPHBIX U MPAKTHUYECKUX
pabor.

Bonbiioe Buumanue nipu u3yuenuu ¢puszuku noapoctkamu ¢ 3[1P oOpamaercs Ha
OBJIAJICHAE WMH NPAKTUYECKMMHM YMEHUSMH W HaBblkaMmH. I[IpemycmarpuBaercs
yMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEACHHUM, BKJIIOUEHUE OTHCNIbHBIX TEM WIIU
LEeJbIX pa3fesioB B Marepuanbl s 0030pHOT0, O3HAKOMHUTEIBHOTO  WIIU
(dakynpTatuBHOTO M3yuyeHus. [Ipennaraercss yMeHbllIeHHE O0ObEMa MaTE€MaTHYECKUX
BBIYMCIICHU 3a CYET YBEIMUYECHUS KAU€CTBEHHOTO ONMUCAHUS SBJICHUI U TPOLIECCOB

JlocTarouHO€ KOJMYECTBO BPEMEHHM OTBOJIUTCA Ha PACCMOTPEHUE TEM H
BONPOCOB, PACKPBIBAIOIIMX CBSI3b (PU3MKKM C JKU3HBIO, C TEMHU SIBICHUSIMH,
HAOJIOIEHUSIMH, KOTOPBIE XOPOILO U3BECTHBI YUEHUKAM U3 UX )KU3HEHHOT'O OIBITA.

MakcuMaJIbHO UCTIOJIB3YIOTCSI MEXKIIPEIMETHBIE CBSI3U C TAKUMH JUCLUTIIIMHAMM,
Kak reorpadus, Xumus, ouonorus, T.K. oOyyatomuecs ¢ 3[IP ocobeHHO HYKIat0TCs B
MPENOHECEHNH OJJTHOTO U TOTO K€ y4eOHOro MaTepuaia B Pa3IMYHbIX aCleKTaX, B €ro
BapbUPOBAHNH, B HEOJJHOKPATHOM ITOBTOPEHUU U 3aKPEIUICHUH MOJYyYEHHBIX 3HAaHUU U
npakTudeckux yMeHui. [103Bossisi paccMarpuBaTh OAMH U TOT K€ YU€OHBIN MaTrepual ¢
pPa3HBIX TOYEK 3PEHUS, MEXIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro JydlieMy
OCMBICIICHUIO, 00JIee MPOYHOMY3AKPEIUICHUIO MOJYYEHHBIX 3HAHUN M MPAKTUYECKHUX
YMEHHU.



IIpumepHbIe BUIBI AesiTeJbHOCTH 00yuaromuxcs ¢ 3I1P,
00yCJI0BJICHHBICOCOOBIMH 00pa30BaTeIbHBIMHU NOTPEOHOCTAMM U
o0ecnmeuynBaKOIIME OCMBICJICHHOE OCBOCHHE COIePKAHNH 00Pa30BaHMS 110
npeamery «@uzuka»

[IpumepHas TeMaTH4eCKass ¥ TEPMUHOJIOTHYECKAs JIGKCUKA TI0 KypCy (PU3HKHU
cootBercTByeT [IOOIT OOO.

Conepxanue BUAOB jesTenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax ¢uzuku
ompenensieTcss X 0CoObIMH 00pa3oBaTEIbHBIMHU MOTpeOHOCTAMU. [loMHMO MmIHPOKO
ucrnonbzyemMbix B IIOOIT OOO o6uux ayisa BceX 00ydyaromuxcss BUIOB JACATSIbHOCTH
CJIeIyeT YCUIIUTh BHUIBI JACSITCIBHOCTH, CIIeU(PUIHbBIC IS TaHHOW KaTEerOpHH JETeH,
o0ecIevnBaroIIie OCMBICIIEHHOE OCBOCHHME COAEpX aHHs 00pa3oBaHMs MO MPEIMETY:
YCUJICHUE TPEAMETHO-TPAKTUYECKON JAESATEIbHOCTH C AaKTUBHU3AIMEH CEHCOPHBIX
CHUCTEM; OCBOCHUE Marepualjia ¢ OMOpOM Ha aJrOPUTM; «IIOIIArOBOCTH» B HM3YUYECHUU
MaTepuasa; UCIOIb30BaHUE JOMOTHUTEILHON BU3YalbHOU OMOPHI (CXEMBI, 1IA0JIOHHI,
OTIOpHBIC TaONUIIBI); PEUEBOM OTUET O TPOIECCE W pe3ylabTrare JAesATeIbHOCTH;
BBITIOJIHEHUE CIICIUANIBHBIX 3aJaHuM, OOECIEeYMBAIOIINX KOPPEKIUIO PErysiuu
y4eOHO-TI03HABATEIBHON JEATEIHLHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

Hnst oOyuaronuxcss ¢ 3IIP  cymiecTBeHHBIM SIBISIIOTCS MPUEMBI  pabOThI C
JIEKCUYECKUM MarepuajoM 1o mpenmery. [IpoBomutcs crnenuanbHas paboTa 1O
BBEJICHUIO B AKTHBHBIN CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOLIECH TEPMUHOJIOTUM.
N3yyaeMble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOU OCHOBE, 00s3aTeIbHA BU3YyalbHAS
MOJJIEP>KKa, aJITOPUTMBI pPabOTHI C ONIPEICIICHUEM, OTIOPHBIE CXEMBI JIJISI aKTyaIn3aliu
TEPMHUHOJIOTHUHU.

B cBs3u ¢ ocoObiMu 00pa3oBaTesibHbIMU OTpeOHOCTIMU oOydaroniuxcs ¢ 3I1P,
MpU TJIAHUPOBAHUU pabOThl YUCHUKA HA YPOKE CJIEYET MPUIEPKUBATHCS CIAETYIOIINX
MOMEHTOB:

1. [Ilpm ompoce HEOOXONUMO: J1aBaTh aJTOPUTM OTBETA;
paspemiarb IMOJIb30BATHCS TIJIAHOM, COCTABJICHHBIM TIPH TOJATOTOBKE
JIOMAIITHETO 3aJIaHusl; JaBaTh OOJIbIIIE BPEMEHU TOTOBHUTHCS K OTBETY Yy
JIOCKU; pa3peliath JeiarTh MNpeBapUTeNIbHbIC 3alUCH, T0JIb30BAThCS
HATJISTHBIMU TTOCOOHSIMU.

2. Tlo BO3MOXHOCTH 3ajaBaTh OOYyYaIOIIMMCS HABOJAIIWAE U
YTOUHSIIOLIUE BOMPOCHI, KOTOPhIE TMOMOTYT WM TOCJEAOBATEIIBHO
M3JIOKUTh MaTepua.

3. CucreMaTH4ecKu MpPOBEPITh YCBOEHUWE Marepuaja Mo TeMam
YPOKOB, I CBOCBPEMEHHOTO OOHAPY>KEHHS MPOOETIOB B MPOIISIAIIEM
marepuare.

4. B mpoliecce u3ydyeHus HOBOrO Marepuaia BHUMaHUE YUYCHUKOB
oOpaiaercsi Ha HauOoyiee CIIOXKHBIE pa3iesibl HU3ydyaeMOM TEMBI.
Heobxonumo dame obOpamarbcsi K HOIM C BOIPOCAMU, BBISCHSIIOITUMU
MOHMMaHuEe Yy4eOHOro Marepuana, CTUMYJIUPOBATh BOMPOCHI TPHU
3aTpyJHEHUSIX B YCBOEHUH HOBOT'O Marepuaa.

Mecrto yuyeOHOro npeamera «Pu3uka» B y4eOHOM IVIaHe



B cootBercTBUU ¢ DenepaibHBIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO 00111€T0 00pa3oBaHus y4eOHBbIH mpenaMeT «Pu3nka» BXOIUT B IPEIMETHYIO
oOmacte «EcTecTBeHHbIE HayKW» U SBISETCS 0O0SA3aTeNbHBIM IS  HM3YUYCHHS.
Conepxanue yueOHoro mpeamera «®Pusmka», MPEACTaBICHHOE B IPUMEPHOU
paboueit mporpamme, coorBerctByeT DOI'OC OO0, IlpumepHoii OCHOBHOU
oOpa3oBaTebHOW TMporpaMMmMe OCHOBHOro oOmiero oOpa3oBanusi, I[IpumepHoi
aJlanTUPOBAHHOM OCHOBHOM 00pa3oBaTelbHOM MporpaMmMe OCHOBHOTO OOIIEro
00pa3oBaHus 00y4arOIIUXCA C 3a/IEPKKON MICUXUYECKOTO PAa3BUTHSI.



COAEPKXAHUE YYEBHOI'O ITPEJMETA «®U3UKA»

7 KIIACC

Pasnen 1. ®u3uka u eé pojib B NO3HAHUM OKPYKAKOIET0 MUPA
dusrka — Hayka o npupoze. Ssnenus npupoasl (MC'). dusnyeckue sBIEHUS:
MEXaHUYEeCKHUe, TEIJIOBBIE, JEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.
duznueckue Benu4UHBL. M3mepenue ¢usnueckux BenUYUH. Dusuueckue
npubopei’. Iozpewnocms uzmepenuii. MexyHapoaHas CHCTEMA €IUHUIL.

Kak ¢usuka u apyrue ecTecTBeHHbIC HAYKU U3Y4aloT Npupony. Ecmecmeenuo-
HAy4Hblll MemooO NO3HAHUA: HAOM0OeHue, NOCMAHOBKA HAYYHO20 B0NpoCd,
8bIOBUIICEHUE — 2UNOme3, JIKCHNEePUMEHm NO HNposepKe 2unomes, O00bsACHeHUe
Habnooaemozo asneHus. Onucanue uuyecKux s6J1eHUl ¢ NOMOUWBIO MOOeell.

[IpenmeT u MeTOMbI (PUBUKH.

HMemoncmpayuu’

" MexaHU4eCcKHe, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.

» duznyeckue NpuOOPHI U MPOIETypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

U(POBBIM PUOOPOM.

" OnpeneneHue NOrpelIHOCTH IKCIIEPUMEHTA.
@Dponmanvhule 1adopamopHbvle padOmMBbl WU IJIEKMPOHHASL OEMOHCIMPAUUSL.
1. OnpeneneHre 1EHBI JICJICHUS HW3MEPUTEIBHOTO mpubdopa
(MCTIOIB3YSITEXHOJIOTMYECKYIO KapTy SKCIIEPUMEHTA).
2. IaMepenne 00bEMa )KUAKOCTH U TBEPAOTO Tela
3. Onpedenenue pazmepos maivlx mei.

Paznen 2. [lepBoHayajibHbIE CBeIEHUS] O CTPOCHUM BellleCTBA

CTpoeHre BemIECTBA: aTOMbl M MOJCKYIBI, ux paszmepovl. Onvimeol,
00Ka3b18aIOWUe OUCKDEMHOE CIMPOEHUE BeUleCBd.

JlBmkeHne 4dYactuil BemiecTBa. CBsS3b CKOPOCTH JBM)KCHUS YacTHI[ C
temneparypoil. bpoyHoBckoe nBuxkenue, auddysusa. Bzaumooeiicmsue uacmuy
sewecmaa: NPUMsIICeHUue U OMmaniKugaHue.

ATrperatHble COCTOSHHS BEICCTBA: CMPOCHUE 2A308, JHCUOKOCMEU U MEEPILIX
(kpucmaniuueckux) men. Bzaumocsenzv medxcoy ceolucmeamu euyecms 6 pPa3HbiX
acpe2ammpiX COCMOSIHUSAX U UX AMOMHO-MONEKYIApHbIM cmpoeruem. Ocobennocmu
azpe2ammvix COCMOSIHUL 800bL.

Jemoncmpayuu?

' MC — aneMeHTHI cofepKanusl, BKIIFOYAIONIHE MEKIIPEIMETHEIE CBA3H, KOTOPHIE MOAPOOHEE PACKPHITHI B
TEMaTU4eCKOM IUIAHUPOBAHUU.

23neck ¥ nanee KypCUBOM 0003HAYEHBI TEMBI, H3yUEHHE KOTOPHIX MPOBOJANTCS B 03HAKOMHTENBHOM IuIane. [lemaror
CaMOCTOATENILHO ONpe/ersieT 00beM U3yJaeMoro MaTepHaia.

3 Bee JlemoncTpanuu u JlaGopatopHble paboThl, MPEICTABIEHHBIE B COAEPKAHWH, JIOMYCKAETCS (MOXKHO) TIPOBOJIUTE,
UCTIONB3Ys NH(POPMALMOHHBIE U JJICKTPOHHBIE TEXHOJIOTHH (IIU(POBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 311ech M Nasee MPUBOUTCS PACIIMPEHHBIH MEpeveHb Jab0paTOPHBIX PA0OT U OMBITOB, H3 KOTOPOTO YUHUTEI JIENAET
BBIOOD MO CBOEMY YCMOTPEHHIO.



p—

A e

Hab6mronenne OpoyHOBCKOTO ABUKECHUS.

Hab6mronenue nuddysun.
DponmanvHovle 1a60pamopHvie padomsvl U ONvImMbl
1. Ouenka auamMeTrpa aroMa METOAOM PsAoB  (C

UCIIOJIb30BaHuEeM (oTorpaduii)
2. OmBITHI IO HAOIIOAEHUIO TEIMJIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThl MO OOHAPYKEHUIO NEHUCTBUS CHUJI MOJEKYJISPHOTO TPUTSKEHUS
4. (31eKmMpOHHAA OeEMOHCMPAUU).

Pa3nen 3. /IBu:xeHue ¥ B3auMo/ielicTBHE TeJl

Mexanuyeckoe [IBH)KEHUE. PaBHOMEpPHOE M HEpPaBHOMEPHOE JIBHXKCHHE.
Cxkopoctb. Cpeowsisi ckopocmv npu HepasHoMepHOM OgudiceHuu. Pacuér myTu u
BPEMEHHU JIBUKCHUSL.

SBnenue wuHepuuu. 3axkoH uHepyuu. Bzaumooleticmeue men Kax NpuyuHa
U3MeHeHusi cKopocmu Osudcenuss mel. Macca kaxk Mmepa unepmHOCmu meia.
[TnotHOCTE BemecTBa. Cas13b NIOMHOCIU C KOTUYECMBOM MONEK)Y] 8 eOuHuye 0bvéma
geuyecmaa.

Cuita kak XapakTepHUCTHKa B3auMOAEUCTBUS Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Hzmepenue cunvi ¢ nomowpto ounamomempa. SIBIE€HUE TATOTEHHS U CHIIA
Tsokectd. Cuna msowcecmu na opyeux niaawemax (MC). Bec tena. HeBecoMoCTb.
CroxeHne CuJi, HalpaBJICHHBIX MO OAHOM mpsiMoul. PaBHoaencTByromas cui. Cuna
mpenus. Tpenue cronvorcenuss u mpenue nokos. Tpenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu’

HaOntonenue MexaHu4eCcKoro ABMKEHUS Tea.
N3mepenune ckopoCTH MPSIMOJIMHEMHOTO IBUKCHUS.
HaGnronenue siBjeHUs: THEPLIMH.
HaGnronenue n3aMeHeHrs CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHeHHEe Macc MO B3aUMOAECHCTBHIO TEI.
CiioxeHue cuJl, HalpaBJICHHBIX 110 OJTHOM IPSIMOM.
7. JleMOHCTpauus CUjbl YIIPYrOCTH HA Pa3IMYHbIX MaTepualax.

DOpoHTAJIbHBbIE JIA00pPAaTOPHBIE PA0GOTHI M ONBITHI.

1. Ornpenenenue CKOpOCTU PABHOMEPHOTO JIBUKEHUS
(mapuka B 5KMIKOCTH,MO/IEIU DJIEKTPUYECKOTO aBTOMOOMJIS U T. I1.)
(91eKMPOHHAA OeMOHCMPAYUSL).

2. OnpeneneHue cpeHe CKOPOCTH CKOJIBXKEHUsI Opycka
WJIM 1IapuKa IMOHAKIOHHOW IUIOCKOCTH.

3. Onpenenenue NI0THOCTA TBEPAOTO TENA.

4. OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDH PACTSIKEHUS
(medopmarum ) mpy>KUHBI OT MPUITOKEHHOM CUJITBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIbJKEHHS OTBECA TeJla U XapaKTepa COMPUKACAOIIUXCS
ITOBEPXHOCTEMN.

Pa3zoen 4. /lasnenue meépovix mein, 3HcudKkocmeii u 2a3oe
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Hasnenue. Cnocobvr ymenvbuienus u yeenuuenus oaeneHus. Jlagnenue 2asa.
3asucumocms Oasnenus easa om ob6véma, memnepamypul. llepedaua oasnenus
meepoviMuU menamu, Hcuokocmamu u 2azamu. 3axon Ilackans. Ilneemamuueckue
Mawiutbl. 3aBUCUMOCTD JTABJICHUSI AKUJKOCTU OT myOuHsl. Coodwarowuecsi cocyowi.
l'uopasenuueckue mexanusmol.

Atmocdepa 3emnn u arMocepHoe naBieHue. llpuuunsl cyuecmeosamus
6030yunou obonrouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgpheproco
oasnenus. 3a8Ucumocms ammoc@eprHo2o 0asieHus Om 8biCOmMvl HA0 YPOGHEM MOPS.
IIpubopwi 015 usmepenusi ammocghepHo2o 0asieHus.

leiicmeue dcuokocmu u 2asa Ha nocpyrHceéHHoe 8 Hux meno. BrITankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

3aBUCHMOCTD JABJICHHS Ta3a OT TEMIIEPATyPHI.
[lepemava maBIeHUS KUAKOCTHIO H TA30M.
CooOuiaromuecst CoCyibl.

['mapaBnnyeckuit mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JTaBICHMUS.

6. 3aBUCUMOCTD BBITAJIKMBAIOUIEH CUJIBI OT 00BEMaA MOrPYKEHHOU
YaCTUTENA U TJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBHITATKUBAIOIICH CHUIIBI BECY BHITECHEHHOM JKHUJIKOCTH.

8. YcnoBue IU1aBaHus TeIl: IJIABAaHUE WJIU TOTPYKEHUE TEN B
3aBUCUMOCTHOT COOTHOIIICHHS TUIOTHOCTEH TeJla U Y KUIKOCTH.

DpoumanvHovle 1a60pamopHslie padomsl U ONvIM bl

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJie OT 00bEMa
MOTPYKEHHOM B )KMJIKOCTb YACTH Tela.

2. OrnpenenieHUe BBITAJIKUBAIONIEH CHUIIbI, JEHCTBYIOIICH Ha
TEJI0, HOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH  BBITAIKHUBAIOIICH  CHIIBI,
JICMCTBYIOIIECH HA TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTb

BBITAJIKUBAIOIIECH CUJIbI, EUCTBYIOINIECH Ha TEJIO B JKUAKOCTH, OT 00hEMa
MOTPYKEHHOM B )KUIKOCTh YACTH TEJIAU OT MJIOTHOCTHU KUIKOCTH.

5. Koucrpynposanue apeomerpa 158001
KOHCTPYUPOBAHUE  JIOJKHUU OMPEACTICHHUE €€ IPY30M0IbEMHOCTH.

Paspnen 5. Pabora 1 MOIIHOCTB. JHEPrus

Mexannueckasi padbotra. MOIIHOCTb.

[IpocThie MexaHW3MbI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecus pvivaea. Ilpumenenue npasuna pasrosecus pvluaza K 010Ky. «3o10moe
npasunoy mexanuxu. KIIJ| mpoctbix Mexanu3moB. [IpocTeie MexaHU3MBbl B OBITY U
TEXHUKE.

Mexanunueckas sHeprus. Kunemuueckas u nOmeHyuaibHas 3Hepeus.
lIpespawenue 001020 U0a MexaHUUECKOU dHepauU 8 Opy2oti. 3aKOH
COXPAHEHUSI IHEPTUU B MEXAHUKE.

Jemoncmpayuu



1.  Hpumepvl npocmoix mexanusmos. Oponmanviole
nabopamopuvie’padomol u onvimor’*

1. Onpenenenue padOThl CUIIbI TPEHUS IPH PABHOMEPHOM
JBH>KCHUH TEJIarlo TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBanue yclioBUi paBHOBECHS phluara.
3. N3mepenue KII HaKJIOHHOM TTIOCKOCTH
(21eKMmpoOHHAADEMOHCMPAYUA).
4. N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKON PHEPTUU

(31eKMPOHHAADEMOHCMPAUUA).

7 KIIACC

Pa3nen 6. TeruioBble siBJ1eHUsE

OcHogHble NONONCEHUS  MONEKYIAPHO-KUHEMUYECKOl Meopuu  Cmpoenus
sewecmsea. Macca u pasmepvl amomos u monexyir. Onvimvl, noomeepaicoaujue
OCHOBHbIE NOLONCEHUSL MOJLEKYISIPHO-KUHEMUYECKOU Meopul.

Mopnenu TBEPIOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. ObvsicHeHue ceolucms 2a308, HUOKOCmel U
meépobiX men HA OCHO8e NONONCEHUU MONEKVIAPHO-KUHEMUYecKol Mmeopuu.
CMmaunBaHue u KanuiiapHvle séieHus. Teniogoe pacuupenue u cocamue.

Temnieparypa. Cssa3b memnepamypsvl co CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Braytpennss sHeprus. Cnocobvl  uzmeHeHuss  GHYMpeHHel  HepPeUlL:
menionepeoaya u cogepuierue pabomol. Buovsl menionepedauu: menionpogooHoCmo,
KOHBEKYUS, U3TYUeHUe.

KonmuuectBo Temnotel. Yoenvnas mennoémxocmv eewyecmea. Tennooobmen u
menyio8oe pasHosecue. YpagHeHrue meniogo2o OaiaHca.

IInasnenue u omseepoesanue KPUCMAIIUYECKUX Geujecms. YoenbHas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjioma  napoodpazoéanus.  3asUCUMOCMb — memMnepamypbvl  KUNEHUs  Om
ammocghepro2co oasnenusi. Brascnocmo 6030yxa.

DHeprus TOIMBa. YoenvHuas menioma c2opanus.

Hpunyunovl pabomer mennosvix osucameneu. KIIJ] mennosoco osucameis.
Tennogvie 0gueamenu u 3awuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawyerus duepeuu 8 menioswix npoyeccax (MC).

Jemoncmpayuu

1. Habmtonenne OpOyHOBCKOTO IBHXKEHUSI.

2. Hab6monenue nuddys3un.

3. Habonenue siBieHnii cMayMBaHus U KaWJUIPHBIX SBJICHUM.
4. Habmtonenue TemioBoro pacimpeHus Tel.

5. 3MeHeHune naBieHUs Ta3a MpU M3MEHEHMH O00hEMa M HarpeBaHUU WIIU
OXJIAXKICHUU.

6. [IpaBuia u3aMepeHus TeMIepaTyphl.
7. Buzpl Temionepenayu.
8. OxnaxjieHue mpu COBEPIIICHUH PAOOTHI.



9. HarpeBanue npu coBepIlieHUU pabOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEHHE TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.
11. HaGmaronenue KumneHus.
12. HabnmrofeHue mocTosTHCTBA TEMIIEPATYPhI MPH TIJIaBICHUH.
13. Mojenu TeIUIOBBIX JBUTATEIIEH.
Dponmanvusle 1abopamophsie padomsl u ONbvIMbL
OnbITbl NO OBHapPYKEHUIO AEUCTBUA CUJT MONEKYNAPHOIO NPUTAXKEHUA
(21eKmpoHHnan OemoHcmpayusi).
* OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.
. OnpIThl IO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEIL.
* OrmnpeneneHue JaBlICHUs BO3/AyXa B OAIOHE IINPHUIIA.
. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABIEHUS BO3IyXa OT €roo0béMa
Y HarpEBAaHMS WJIA OXJIAXKICHHS.
= Habmronenrne m3aMeHeHus: BHYTPEHHEH SHEPrUM Tella B pe3yibraTe
TEIUIoNepe auu U pabOoThl BHEITHUX CHUJI.
= HccnenoBanue sBIEHUS TEIJIOOOMEHA MPU CMELIMBAHUM XOJIOJHOU M
ropsiueit BOAbL.
* JccienoBaHue Npouecca uCrapeHusl.
* OmnpeneneHue OTHOCUTENIBHON BIaXKHOCTH BO3yXa.
* OnpeneneHue yaeabHOU TEIIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JiiekTpuvyecKkue U MATHUTHbIE SIBJICHUS

Onekmpuzayusi men. JIBa popa 3JIEKTPUYECKUX 3apsAlioB. BzammoneiicTBue
3apsiKEHHBIX TEIL.

Onekrpuueckoe mnone. I[lpunyun cynepnosuyuu 3neKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3apsaoos. InemeHmapHulil 31eKmpuiecKuti 3apso.
Cmpoenue amoma. IIpOBOAHUKYN U JUANEKTPUKHA. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsa.

DIEKTPUUYECKU TOK. Ycrosus cywecmeosanus 31eKmpuyecko2o moxda.
NcTOuHMKHA TIOCTOSSHHOTO TOKa. JIeMCTBUSA AIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmpUutecKull mox 8 HCUOKOCHAX U 2a3ax.

PaboTa 1 MOIIHOCTH AIAEKTPUUECKOTO TOKA. 3akoH [coyia—Slenya. Inekmpuueckue
yenu u nompebumenu 31eKmMpuUYecKoli sHepeuu 6 bvimy. dneKkrpuyeckas uenb. Cua
TOKa. OJeKTpudeckoe HamnpspkeHue. CompoTUBIECHUE TPOBOAHUKA. YoervHoe
conpomusnenue geujecmsea. 3akoH Oma g ydactka uenu. IlocnenoBarenbHoe u
napajuieIbHOE COEUHEHNE TPOBOAHUKOB. Kopomkoe 3amvikanue.

ITocTossHHBIC MarHUTHI. B3anMoneicTBHE NOCTOSIHHBIX MariuToB. MarHuTHoOeE 1ojie.
MarauTtHoe moJsie 3eMJIM M €ro 3HauyeHue g Ku3Hu Ha 3emuie. OnbIT DpcTena.
MarnutHOE noJie AIEKTPUIECKOTO TOKa. [[prMeHeHne 3IeKTPOMArHuTOB B TEXHUKE.
JleicTBME MArHUTHOIO TMOJiS Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHWE SIEKTPOJABUTATENEH B TEXHUYECKHUX YCT-
pOWCTBAaxX U HA TPAHCIIOPTE.
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Oneitel @apaned. fIBleHHE AMEKTPOMArHUTHOW uHOykyuu. Ilpasuno Jlenya.

Dnexmpozenepamop. Cnocobwi NOJYYeHUs. 9NEeKMpU4ecKoil SHepIUU.
DNEeKTpOCTaHIIMMHA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPIHUU.
Jemoncmpayuu

DneKkTpu3anus Tel.
JIBa poaa RJIEKTPUYECKHUX 3aps 0B U B3AMMOJICUCTBUE 3APSIKEHHBIX TEN.
YCTPOUCTBO U AEHUCTBUE IEKTPOCKOIA.
DNeKTpoCcTaTU4eCKasi HHAYKIHUS.
3aKOH COXpaHEHUS AEKTPUUECKUX 3aPsI0B.
[TpoBOAHMKHU U AUAIEKTPUKH.
MopnenupoBaHH€E CUIOBBIX JIMHUHN AJEKTPUYECKOTO OIS
U cTOuHNKH MOCTOSITHHOTO TOKA.
JIlencTBUS IIEKTPUYECKOTO TOKA.
DNEKTPUUECKUN TOK B )KUIKOCTH.
["a30BbIl pa3ps.
N3Mepenune Cruitbl Toka aMIepMETPOM.
N3Mepenune aneKTpruieCcKoro HanpsHKEHUsl BOJIBTMETPOM.
Peocrar n Mara3uH COnpOTUBIICHH.
B3anmopelicTBue NOCTOSHHBIX MarHUTOB.
MonenvpoBaHU€ HEBO3MOXKHOCTH Pa3AEICHUS MOJFOCOB MarHUTA.
MonenvpoBaHr€ MarHUTHBIX MOJIEN MTOCTOSIHHBIX MATHUTOB.
OmnebIT Dpcrena.
MarauTHoOE€ noje Toka. JJIEKTPOMATHUT.
JlelicTBHE MAarHUTHOTO TTOJISI HA TPOBOJAHUK C TOKOM.
DNEKTpOABUTATENb MIOCTOSHHOTO TOKA.
UccnenoBanue ABIeHUS AIEKTPOMATHUTHOW UHTYKIIUU.
OnbiTel @apajes.
24.  3aBUCHMMOCTb HalpaBi€HUS WHAYKIHOHHOIO TOKAa OT YCIIOBUW €ro

BO3HUKHOBEHUSI.

DneKTporeHeparop NOCTOSHHOTO TOKA.
DpoumanvHovle 1a60pamopHble padomsl U ONvIMbL

* OnpiTl 1O  HAOIIOACHUIO ANEKTPU3aALUU T€ UHAYKUUEH H
IIPUCOITPUKOCHOBEHUH.
* HccnenoBanue nenCTBUSA ANEKTPUYECKOTO MOJSI Ha NMPOBOJHUKU H
TUJIEKTPUKH.

= COopka u npoBepKa padOThI AIEKTPUIECKOMN 1EMU MTOCTOSTHHOTO TOKa.
» lI3Mepenue u perynupoBaHue CUIIBI TOKA.
» lI3Mepenue u perympoBaHue HaMpsKEHUS.

= UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa, HAYIIETO 4epe3
pPE3UCTOpP, OTONPOTUBIICHUS PE3UCTOPA U HAPSKEHUS HA PE3UCTOP.

. HccnenoBanue aeicTBusd AIIEKTPUYECKOTO OJIs Ha
MIPOBOJAHUKH U TUDJIEKTPUKH.

= Coopka u mmpoBepka pabOThI AIIEKTPHUUECCKOMN IS TOCTOSHHOTO
TOKa.

. N3Mmepenue u peryanpoBaHue CHIIbI TOKA.



. N3mepenne n perynupoBaHue HaIPSKEHUS.
. HccnenoBanne 3aBUCMMOCTH  CWIBI TOKA, HWIYLIETO 4Yepe3
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HAPSLKEHUS HA PE3UCTOPE.

= OneITl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb  3JIEKTPUYECKOIO
CONIPOTHBIICHUS] NPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJM IIONEPEYHOIO CEYECHUS M
Marepuasa.

= [TpoBepka npaBuiia CIIOKEHUS HaIpsHKEHUH npu
MOCJIEIOBATEIbBHOM COCIMHEHHUH JIBYX PE3UCTOPOB.

= IIpoBepka mpaBuna [ CHJIBI TOKa TMpPHU MapauieIbHOM
COCIMHEHUU PE3UCTOPOB.

= Onpenenenue pabOTHI AIEKTPUUYECKOTO TOKa, HAYIIETo depe3
pe3ucTop.

- OnpeneneHne MOIIHOCTH JICKTPUUECKOTO TOKA, BBIJCIIEMON Ha
pe3ucrope.

= UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4epe3
JIAMIT0OYKY, OT HaMpsDKEHUS Ha HEM.

. HccneqoBanre MAarHUTHOIO — B3aUMOACHCTBHUS — IOCTOSTHHBIX
MarHuTOB.

. N3yueHne MarHUTHOTrO TMOJS TMOCTOSIHHBIX MAarHUTOB MPU HX
00BEIMHEHUH U PA3ICIICHHH.

= HccnenoBanne NEUCTBUS JIIEKTPUUECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

= OnBbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCHMOCTD CHIIBI

B3aMMOJICMCTBUS KaTyLIKHU ¢ TOKOM U MarHuTa OT CHJIBI TOKA U HAPaBJICHUS TOKAa B
KaTyIlKe.

. W3ydenune neiicTBUS MAarHATHOTO ITOJISI HA TIPOBOJTHUK C TOKOM.

. U3zyuenue pabomsi snekmpoosucamers.

o N3smepenue KII/] anexrpoaBurareibHOM yCTaHOBKH.

. OneITHI 1O  WCCIICOBAHUIO  SBIICHUS  DJIEKTPOMArHUTHOM

HHAYKOUKW: HCCIICTOBAHHC W3MCHCHUM 3HAYCHMUS U HaIIpaBJICHUA HHAYKIIHOHHOI'O
TOKa.

7 KITIACC

Pa3nen 8. Mexannuyeckue siBJIeHUSA

Mexannueckoe JaBwkeHHE. MarepuanbHag Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKEHUSA. PaBHOMEpHOE NpPSMOJIMHENHHOE
IBWKeHUe. Hepasnomepnoe npsamonunetinoe osudcenue. CpenHsAs U MCHOBEHHAs
CKOpOCMb mena Npu HepasHOMEPHOM OBUNCEHUU.

VYekopenue. Pasnoyckopennoe npsamonunetinoe  osudicenue. (CBOOOIHOE
nagenue. Onvimol I anunes.

Jlunetinas u yenoeas ckopocmu. LlenmpocmpemumenvHnoe yckopeHue.



IlepBoiii 3axkoH Herorona. Bropon 3axkon Herotona. Tperuit 3akon Herorona.
Ipunyun cynepnosuyuu cu..

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuijia TPEHUsI CKOJIbKEHHUSI, CUJia
TPEHUSI OKOs1, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOIO
nagenus. JImxenue mianet Bokpyr Conuna (MC). [lepBasi kocMuyeckasi CKOPOCTb.
HeBecoMocTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOukH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOIO TeJIa C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMmeHT cuiibl. LIeHTp TskKecTH.
Nmnynsce Tena. Msmenenue umnynoca. Umnynsce cunbl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHoe nmxenue (MC).

Mexannueckas paboTa ¥ MOLITHOCTh. PaboTa cuil TSxKeCTu, ynpy2ocmu, mpeHus.
Ceazv onepeuu u pabomei. lloTeHUManpHas SHEPrUsl Tejla, IOAHITOrO HaJ
ITOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npyxcunvl. Kunernaeckas
sHeprus. Teopema o0 Kunemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOU

DHEPI'UH.
Jemoncmpayuu

. HaGmronenne MexaHM4eCcKoro IBHXKEHHUSI TEJIa OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.

. CpaBHeHre myTeW W TPAEeKTOPUM IBHKEHHMS ONHOTO M TOTO K€ Tena

OTHOCHUTEIBHO PA3HBIX TEJ OTCYETA.
- H3mepeHne cKOpOCTH M YCKOPEHUS MPSMOJINHEUHOTO JIBHKECHHUS.
 Hccnenosanne npu3HakoB paBHOYCKOPEHHOTO JBHKECHHS.
- HaOntoneHnue nBU>KeHUS Tela 0 OKPY>KHOCTH.
. HabmnroneHrne MexaHMUeCKUX SIBICHUHN, TPOUCXOISALINX B CUCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCHUTEIILHO KaOWHETa
buzuKH.
+ 3aBHCHUMOCTb YCKOPEHHUsI Te€Jla OT MAacChl Te€jla W JCMCTBYIOIIEH Ha
HETO. PABEHCTBA CHUJI ITPX B3aUMOJAECHCTBHUH TEIL.
» H3meHeHue Beca Tena pu yCKOPEHHOM JIBUKEHUU.
* Ilepenaua nmmysnbca py B3aUMOICHMCTBUU TEIL.
 [IpeoOpazoBanus SHEPTUU TIPH B3AUMOACHCTBUU TE.
« CoxpaHeHHEe UMIYJbCA [TPU HEYNPYTOM B3aUMOIECHCTBUM.
» CoxpaHeHHe UMIYJIbCA MTPU A0COIOTHO YIPYTroM B3aUMOACHCTBUU.
* HaOmroneHue peakTUBHOTO JIBH)KECHHUS.
» CoxpaHeHHE MEXaHUUYECKOW SHEPTUU MTPU CBOOOIHOM MaJICHHH.
Dponmanvhwle 1adOpamopHvle padbomsl U ONbIMbL
= KOHCTpYHpOBaHHE TPAKTA ISl PA3rOHA U NATIbHEUIIIETO pABHOMEPHOTO
JIBHWKCHHUS IIAPUKA WU TEJIECKKU.
= OmnpezaeneHue cpeHen CKOPOCTU CKOJIbKEHUS OpycKa WK JABMKEHUS IIapuKa
10 HAKJIOHHOM IIOCKOCTH.
= OnpeneneHue YCKOPEHMs Teljla TPU PaBHOYCKOPEHHOM JBUKEHUU 110
HAKJIOHHOM TVIOCKOCTH.
= MccnenoBaHne 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBIDKCHHH 0€3 Ha4aJIbHOM CKOPOCTH.



» lccnenoBaHue — 3aBUCHUMOCTHU CHJIBI TPEHUS CKOJIB)KCHHS OT
CHJIBI HOPMAJIBHOTO JIaBJICHUS.
= OnpeneneHue ko3P PuIMeHTa TPEHHUS CKOTBKCHHUS.
= OnpeneneHue )KECTKOCTU MPYKUHBI.
= OmpeneneHne YCKOPEHUs Teja Mpu paBHOYCKOPEHHOM JABIKEHHUH T10
HAKJIOHHOM MJIOCKOCTH.
» JccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
JIBMKCHUN 0€3 Ha4aIbHOM CKOPOCTH.
» JccnemoBaHue — 3aBUCHUMOCTHU CWJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJILHOTO JIaBJICHUSI.
= OmnpenencHue ko3P PuUIMEeHTa TPECHUS CKOTBKCHHUS.
= OnpeneneHue )KECTKOCTU MPYKUHBI.
= OmnpexaeneHue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUH TeJia 110
TOPU30HTAJILHON MOBEPXHOCTH.
» Omnpenenenue  paboTHI CHJIBI YOPYTOCTH TpU TOABEME  Tpy3ac
MCIIOJb30BaHMEM HETIOJIBIYKHOTO U TIOABM)KHOTO OJIOKOB.
" 3yyeHune 3aKkOHa COXPaHEHUs SHEPTUU.

Pa3nen 9. Mexanuveckue KoJ1eO0aHUSA ¥ BOJTHBI

KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: Mepuo,
4acToTa, aMILTUTyna. Mamemamuyueckuii u npyscunnvii masmuuxu. Ilpespauienue
SHepaulU NPuU KoarebameibHOM 08UNCEHUU.

3aryxarouiue koyie0anus. BeinyxieHHbie konebanus. PezoHaHc.

Mexannyeckue BoJIHBL. CBOWCTBA MEXaHMYECKUX BOJIH. [IpooonvbHvie u
nonepeunvle 801HbL. J[IUHA B0NHbL U CKOPOCMb €€ pacnpocmparenus. Mexanuueckue
80/IHbL 8 MBEPOOM meie, ceticmudeckue gonmvl (MC).

3ByK. I pomrxocms 38yka u eévicoma moua. Ompascenue 38yka. Ungpaszsyx u
VIbMPA38YK.

Jemoncmpayuu

1. HaOmronenne koneOaHUM Tel IO AEHUCTBUEM CHIIBI TSKECTU U CUJIBI
YIOPYTOCTH.
HaGmronenue xonedanuii rpy3a Ha HUTU U Ha NPYKUHE.
Habmronenue BeIHYKICHHBIX KOJICOaHHI M pe30HaHca.
PacnipocTpanenue npoioibHBIX U MTOTIEPEYHBIX BOJIH.
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI PE30HAHC.
Dponmanvrsle 1a00pamopHvle padomst U ONbIMbL
= OnpenmeneHue  YacTOThl U nepuona  KoyieOaHHs
MaTeMaTHYeCKOTOMasSTHUKA.

= OnpeneneHue 4acToThl U NEpHoAa KoJieOaHUN MPYKMHHOTO MAasTHUKA

Nk wn

= Uccnenosanue 3aBUCUMOCTH MEpHOa KOJeOaHUH MOBEIIEHHOTO
K HUTUTPY3a OT JIJTMHBI HUTH.



m HccnenoBanne 3aBUCUMOCTH TEpUoOna  KoJIeOaHWU
MPY>KUHHOTOMAasITHUKA OT MacChl rpy3a (21eKmpoHHasA

demoncmpauus).

u [IpoBepka HE3aBUCUMOCTH MEPHUOJA KoleOaHul rpysa,

MOJIBEIIICHHOTO KHUTH, OT MaccChl Ipy3a.

Pazjien 10. DiieKkTpOMarHuTHOE MOJIE M 3JIeKTPOMATHUTHBIE BOJIHbBI

I. DNEeKTPOMarHuTHOE TOJIE.

2. ONEeKTPOMarHuTHbIE BOIHBI.

3. CBolicTBa 3MEKTPOMAarHUTHBIX BOJIH.

4. [IIxana 3MeKTpOMarHUTHBIX BOJIH.

5. Hcnonp30BaHUE IIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBS3U CBETA.

6. DOnekTpoMarHuTHas npupoaa cera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA
JlemoncTpanuu

1. CBolicTBa NEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOKICTBA CBETA.

3. ®pouHTanabHbIe TJabopaTopHbIe3 PabOThI U OMBITHI4

4. N3yuenne CBOMCTB IEKTPOMATHUTHBIXBOJIH € [IOMOILIBIO

MOOUJIBLHOTO TenedoHa.

Pazngen 11. CBeToBbIE ABJICHMS
1. JlydeBasa monens cBera. Mcrounuku ceera. lIpsamonnnenHoe
pacnpocTtpanenue cpera. 3arMmeHusa Connua u JIynel. Otpaxenue ceta. [lmockoe
3epKajo. 3aKOH OTPaKEHUSI CBETA.
2. [Ipenomiienue cBera. 3akoH npesoMiieHus cBeTa. [lonHoe BHyTpeHHEe
oTpakeHHe cBeTa. Mcrnoap30BaHUE MTOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX
CBETOBOJAX.

3. Jlunza. Xox myueit B muH3e. Ontuueckas cuctema ¢oroarnrmapara,
Mukpockona u teneckona (MC). ['ma3 kak onTudeckasi cucteMa. bin3opykocTs u
JaTbHO30PKOCTb.
4. Paznoxxenue Oenoro ceera B cektp. OnbiTel HetoToHa. CrioxeHue
CHEKTPaJIbHBIX [[BETOB.

JeMmoHcTpanuun

2.1.1. [IpsiMmonuHeHOE PacpOCTPAHEHUE CBETA.

2.1.2. OtpaxxeHue cBera.

2.1.3. [Tony4yenune n3o0paxeHuil B IIIOCKOM, BOTHYTOM U

BBIITYKJIOM 3€pKajiax.

2.14. [Ipenomiienue cBera.

2.1.5. Onrtudeckuii CBETOBO/I.

2.1.6. Xon iydeit B cobuparoiiei nH3e.

2.1.7. Xox 1y4yen B pacCeuBaroIIeH JIMH3E.

2.1.8. [Tony4yenune n300pakeHU# C TOMOIIIBIO JTHH3.

2.1.9. [Tpuntun aeiicTBus doToarnmapara, MUKPOCKOTA U



TCICCKOIIA.

2.1.10. Mognens masza.

2.1.11. Pa3znoxenne 6em1oro cBeTa B CIIEKT).

2.1.12. [Tomyuenue O6e10ro cBeTa Mpu CIOKEHUHN CBETA Pa3HBIX
L[BETOB.

Pa3nen 10. DineKkTpoMarHuTHOE NoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DJIEKTPOMAarHUTHOE TOJIE. DNEKTPOMArHUTHBIE BOJTHBI.

e (CBolicTBa JIEKTPOMarHUTHHIX BOJIH. [1Ikana anexTpoMarHuTHRIX BOJIH.
Hcnonb30BaHue 37EKTPOMArHuTHBIX BOJIH IS COTOBOM CBSI3U

e [Ipemomiienune cBera. 3aKoH npenomieHus ceera. [lonHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcrosp30BaHne OIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

o Jlunza. Xox nyueii B muH3e. Ontuueckas cuctema ¢oroarnmnapara, MUKpOCKoma
u Teneckomna (MC). I'ma3 kak onTudeckasi cucteMa. ban3opykocTs u
JTaTbHO30PKOCTb.

e Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHue
CIIEKTPAIbHBIX 1IBETOB.

JlemoHCTpanmn

2.1.1. TlpssMonuHEHOE PaCIPOCTPAHEHHUE CBETA.

2.1.2. OtpaxeHue cBera.

2.1.3. Ilonyyenue n300pa>keHUM B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
2.1.4. IIpenomiieHue cBeTA.

2.1.5. OnTruueckuid CBETOBO/I.

2.1.6. Xop ny4eit B coOuparoliei JIH3e.

2.1.7. Xop nydeil B paccenBarollen JIMH3E.

2.1.8. IMomyyenue n300pa>keHU C TOMOIIBIO JIMH3.

2.1.9. Ilpunnun aeictBus poroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

2.1.10. Mopnens mmasa.
2.1.11. Paznoxxenue 6emoro cBera B CIIEKTP.
2.1.12. [Tony4yenue 6emoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.

Pa3nen 11. CBeToBble siB/IeHUA

JlyuyeBast mozeinb cBeTa. icrounuku cBeta. [ Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynvi. OTpaxenue cBetra. [liockoe 3epxano. 3axkou
ompadicenus ceema.

[Ipenomnenune cBetra. 3akoH TMpeloMyeHUs cBeTa. [lonnoe 6HympenHee
ompadxcenue ceema. Hcnonvzoeanue nNOAHO20 SHYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xox nyuedt B numH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). Ina3 kak onmuueckas cucmema. bauzopykocmo u
O0AIbHO30PKOCHb.



I.1.1.
1.1.2.
1.1.3.
1.1.4.
1.1.5.
1.1.6.
1.1.7.
1.1.8.

Paznoowcenue 6enoco ceema 6 cnexmp. Onwvimelr Hwiomona. Cnoowcenue
CNeKmMpAanbHbIX YEEmos.
Jemoncmpayuu
[IpsiMonuHeHOE pacpoCTpaHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n3o00paxeHuil B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuueckuii CBETOBO/I.
Xon mydeil B cobuparomieil mmH3e.
XoJ1 JIydeu B pacCEUBaIOIIEH JIMH3E.
[Tony4yenune n300paxeHu ¢ MOMOIIBIO JTUH3.
Dponmanvhvle 1ab0pamopHsvie padomol u OnbvIMbL
" liccnenoBanue 3aBUCMMOCTH yIjla OTPAXXEHUsSI CBETOBOTO Jyya OT yrjia
MaJIcHHUs.
® lI3ydeHne xapakTepUCTUK U300paxKeHMs MpeaMeTa B IIIOCKOM 3epKalie.
= HccnenoBaHre 3aBUCHMOCTH YIVIa IIPEJIOMIIEHUS CBETOBOTO JIy4a OT yIiia
najieHUs! Ha TPAHUIIE «BO3IYX—CTEKIION.
= [lonydeHue n300paskeHUN ¢ TOMOIIBI0 COOUPAIOIIEH JTMH3BI.
m Onpeodenenue hOKyCHO20 pacCmoaHuA U ONMUUECKOU CUIbl coduparouieil
JIUH3bL (INEKMPOHHAA 0EMOHCMPAUUSL)
JIunza. Xop nydeit B muH3e. OnTudeckas cucrema ¢oroanmnapara, MUKpOCKona
u teneckona (MC). I[maz kak onrtuyeckass cucrema. biauzopykocts u
JAJTbHO30PKOCTb.
Paznoxkenne Oenmoro cBeta B crnekrp. Omnbitel Hptorona. CroxeHue
CHEKTPaJIbHBIX I[BETOB.
JemoHcTpanumn
2.1.1. [IpsiMonuHeHOE PacCIpOCTPAHEHHE CBETA.
2.1.2. OtpaxkeHue cBera.
2.1.3. [Tonyyenne u300pakeHUN B IJIOCKOM, BOTHYTOM M BBITYKJIOM
3epKaJiax.
2.14. [Ipenomiienue cBera.
2.1.5. OnTrYeCcKul CBETOBO/I.
2.1.6. Xon mydei B COOMpArOIIeH JTNH3e.
2.1.7. XoJ1 Ty4eil B pacCErBAaroOIICH JTUH3E.
2.1.8. [Tonyyenue n300paxxeHUil ¢ MIOMOIIbIO JUH3.
DpoHTAJIbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI
" UccnenoBanue 3aBUCUMOCTH YIJla OTpaXEHHUsI CBETOBOTO Jiyda OT YIJia
MaJICHUS.
= N3yueHne xapakTepucTUK U300paKeHUs MpeIMeTa B TIIOCKOM 3epKalie.
" UccnenoBanre 3aBUCHUMOCTH yIvia MPEJIOMIICHUSI CBETOBOTO JIy4ya OT yIjia
naJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO.
" [Tony4yenune n3o00paxxeHuit ¢ MOMOIIBIO COOUPAIOIIEH JTMH3BI.
- Omnpenenenue GOKYCHOTO PACCTOSHUS U ONTUYECKOM CHUJIBI cOOMparoien
JIMH3BI (AJIEKTPOHHAS IEMOHCTPAILIHS)
Pasjien 12. KBanToBbIe siBJIeHUS
Onwvimer Pezepgpopoa w mnanetapHas mojnenb aroma. Momens aroma bopa.



A

Hcnyckanue u noenowenue ceema amomom. Keanmut.

PannoaktuBHOCTh. Anbgha-, bema- u eamma-usnyuenus. CTpoeHue aTOMHOTO
anpa. Hyknounas mooens amommnoeo aopa. izomonuwl. Paouoaxmusnvie npespaujenus.
Ilepuoo nonypacnaoa amomHuix s0ep.

SlnepHble peakiuu. 3aKOHBI COXpPAHEHMs 3aps0BOTO UM MacCOBOTO YHCEI.
Peaxyuu cunmesa u oenenus soep. Ucmounuku snepeuu Connya u 36é30 (MC).

SnepHas sHepreTuka. /leiicmeus paouoOaKmMuGHbIX U3NTYYEHUN HA IHCUBbLE
opeanuzmwl (MC).

JHemoncmpayuu

CrexTpbl U3Ty4YeHUs U TTOTJIONICHUSI.
CrieKTpsl pa3IMuHbIX Ta30B.
Cnextp Bozmopoa.
Habnionenue tpexkoB B kamepe BuibcoHa.
Pabora cuéTurika HOHU3UPYIOMMNX U3TYUYESHUM.
Peructpatius u3iayyeHus TpUPOIHBIX MUHEPATIOB U MPOTYKTOB.
Dponmanvusle 1a60pamopHbvle padomvl u OnbvIMbL
I. HccnenoBanne TPEKOB: M3MEPEHUE DHEPTHM YACTHLBI
0 TOPMO3HOMYITYTH (110 (hoTOrpadusim) (3n1ekmponnan
oeMoHcmpayus).
2. N3mepenue painoakTUBHOTO OHA (21eKMPOHHAA OEMOHCIMPAYUSL).

IHoBTOpUTEIHbHO-00001AK0IIUI MOAYJ/Ib

[ToBrOpUTENBHO-0000IIAIONIMI MOTYNIb TPEIHA3HAUEH JIJISl CUCTEMaTU3allui U
00001IEHHS TPEIMETHOTO COJEPKAHUS U OTIbITA JEATEIIbHOCTH, IPUOOPETEHHOTO IPU
M3Y4YEHUH BCEro Kypca (pU3HKHU.

[Ipy m3ydyeHHM AAHHOTO MOAYJNS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
NEeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECHEeYMBAETCS JTOCTUKEHHE MPEAMETHBIX U
MeETaIpeIMETHBIX MJIAHUPYEMBIX PE3yJIbTaToOB 00y4eHHUsI, POPMUPYETCS €CTECTBEHHO-
Hay4YHasi TpaMOTHOCTh: OCBOE€HHE HAyYHbBIX METOJIOB UCCIIEAOBAHUS ABICHUNA TPUPOIBI
U TEXHUKH, OBJAJCHHE YMEHHSIMHU OOBACHATH (DU3UYECKUE SABICHHS, TPUMEHSS
MOJIyYCHHbIC 3HAaHWs, pelarb 3aJaud, B TOM YHCJIE€ KAYeCTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATIBHO AESITEIBHOCTHBIN XapaKTep JaHHOTO pa3zelia peaausyeTcs 3a
CYET TOTrO0, YTO y4YaIMeCs BBIITOIHSIOT 3aJaHUsI, B KOTOPBIX UM IIPEAJIaracTCs:

u Ha OCHOBE TOJIyYCHHBIX 3HAHUW PACIIO3HABATH U HAYYHO OOBSICHSTH
bu3nUecKue SBIEHUS B OKPYXKAIOIIEH MPUPOIE U MOBCETHEBHON KU3HU
WCNOJIb30BaTh IOJl PYKOBOJACTBOM II€JArora HAay4YHbIE METOMbI
UCCIeOBaHUs (U3NUECKUX SBJICHUN, B TOM YHCIE JJIsI TPOBEPKHU
TUIIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB,;

. OOBSACHSTH C OMOPOM HA JUIAKTUUECCKUM MaTepual mocjae 00CyKICHUS
C TMEJaroroM HayyHble OCHOBBI HamOoJiee BAXKHBIX JOCTHIKCHHMA
COBPEMEHHBIX TEXHOJIOTUW, HAPUMEDP, TPAKTUUECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX MCTOYHUKOB JHEPTrMHM HAa OCHOBE 3aKOHA IPEBPALICHUS U
COXpPAaHEHU BCEX M3BECTHBIX BUJOB SHEPTHUH.



Kaxxnast u3 TeM JaHHOTO paszenna BKIOYAET SKCIIEPUMEHTAIBHOE UCCIIEIOBAHUE
00001Iarmnero xapakrepa Ha YCMOTPEHHE Ieaarora M npu ero nomornu. Pazmen
3aBEpIIACTCS MPOBEICHUEM JHUAarHOCTHYECKOW U OICHOYHOW pPaboOThl 3a Kypc
OCHOBHOM IIIKOJBI.

I[IpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIBI

[IpoBeneHrEe OIEHKU JOCTUAKEHUN IUJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS
y4eOHOTO MpeaAMeTa MPOBOJUTCSA B (pOpMe TEKYILEro U pyOeKHOTO KOHTPOJIS B BUJIE
KOHTPOJIBHBIX pa0oT.

7 kaace

Koumponvnas paboma Ne 1 o teme «llepBoHavasibHbIe CBEICHUSI O CTPOCHUH
BEILIECTBAY

Koumponvnas paboma Ne 2 io teme «Macca, IIOTHOCTh, O0BEMY.

Koumponvnas paboma Ne 3 no teme «Cuiibl B IPUPOJIE».

Koumponvnas paboma Ne 4 io teme «JlaBieHue».

Hmoeosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Koumponvnas paboma Ne 2 o teme «TeroBbie sSIBICHUS .

Koumponvnas paboma Ne 3 1o Teme « ArperaTHble COCTOSTHUS

BEILIECTBAY.

Koumponvnasa paboma Ne 4 no teme «Inekrpuueckuid Tok. Hampsbxkenuey,
«Conporusnenue. CoequHEeHNE POBOIHUKOBY.

Koumponvnas paboma Ne 5 no teme «PaboTa U MOUTHOCTb AJIEKTPUUYECKOTO
TOKa», «3akoH [[xoyna —JIennay.

Hmoeosas nposepounas paboma

9 kaacc

Bxoonas nposepounas paboma.

Koumponvnas paboma Nel 1o teme «3aKOHBI JBHKCHUS U B3aUMOJICHCTBUS

TEI»

Koumponvnas paboma Ne 2 no teme «MexaHUueCKUE KOJI€OaHUsI U BOJTHBI.

Koumponvnas paboma Ne 3 o teme « INEKTPUUECKUE U MATHUTHBIC SIBIICHUS.

Koumponvnas paboma Ne 4 no teme «CTpoeHHe aToMa U aTOMHOTO SJIpay

H«CrpoeHnue u »Bomrous BeenenHoiy.

Hmoeosas nposepounas paboma.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O TIPE/IMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

B nenom pesynsrarsl ocBoeHus oOydarommmucs ¢ 3P yueOnoro mpeamera
«DusuKa» JOMKHBI COBMAAATh C PE3yabTaTaMH MPUMEPHON pabdoueld MporpaMMbl
OCHOBHOTO 00111eTO0 00pa30BaHMUsI.

Haunlornee 3HAYMMBIMU SIBIISIFOTCSL:



JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K OOYUYECHUIO U IeJICHAPaBICHHON TO3HABATEIIbHOU JEATEIIbHOCTH;
YCTAaHOBKAa HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIONEHUN 3a (PU3NYECKUMHU
DKCIEPUMEHTAMU;
YCTaHOBKA Ha OCMBICIICHUE PE3yJIbTaTOB HAOMIOACHUM 3a MPUPOAHBIMU U
TEXHOTEHHBIMHU SIBJICHUSIMU C MO3UIMH (PU3MUECKUX 3aKOHOB; CIIOCOOHOCTh

OLICHUBATh MPOUCXOJISAIINE U3MEHEHHUS u UX  TOCJENICTBUS;
(dbopMynupoBaTh U OLIEHUBATh PUCKHU, POPMUPOBATH OIIBIT;
MOBBIIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO

AESITeIbHOCTH (IIPH COBMECTHOM BBHITIOJTHEHUH J1a00paTOPHBIX MPAKTUUECKUX padoT);
YMEHHE pa3inuaTh yueOHbIe CUTYyalluH, B KOTOPBIX yuamuiics ¢ 3[1P moxer
JNEHUCTBOBaTh CaMOCTOSITENIBHO, W CHUTyallud, TIJ€ CJEAyeT BOCIOJb30BaThCS
CIPaBOYHOM MH(OpMALMEN U IPYTUMHU BCIIOMOTaTEIbHBIMH CPEICTBAMU;

CHOCOOHOCTh MPUHHUMATh PELIEHUWE B KU3HEHHOW CHUTyalldd Ha OCHOBE
NepeHoca MOIYYEHHbIX B XoJe 0OydeHus (U3NYECKUX 3HAHUM B aKTyalbHYIO
CUTYaLUIO;

CHOCOOHOCTh CcOOMIOfaTh B IOBCEIHEBHOM JKM3HM MpaBuia JIMYHOM
0€30MacHOCT Ha OCHOBE IOHMMaHUS (PU3NYECKUX SIBICHUH M 3HAHUSA 3aKOHOB
bu3uKY;

YMEHHE KPUTUYECKHU OLIEHHWBATh MOJIYYEHHYIO OT cobecelHnKa MH(pOpMaIuIo,
COOTHOCS €€ CO 3HaHHEM (PU3HUYECKHUX 3aKOHOB;

CIIOCOOHOCTH MEpe/iaTh CBOM COOOPAKEHUS, YMO3AKIIOUEHUS TaK, YTOObI OBIThH
MOHSTHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TOBEACHUS OOYYAIOIIErocs C TOYKM 3PEHHS] OMacHOCTH WM
0€30MacHOCTH JIJIsl C€0sl MITU JJISl OKPYKAIOILIKX;

YBa)XCHHE K TPYAY U pe3ylbTraTaM TPYIOBOH IESATEIbHOCTH;

yIIyOJieHWe MpEeACTaBICHUH O LEJOCTHOW KapTMHE MUpa Ha OCHOBE

MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTHUYECKUX YMEHUU.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Oe¢nadenue yHUGepCAnbHLIMU YUEOHBIMU NO3ZHABAMETbHBIMU OCUCH BUAMU:
BBISIBIIATh IPUYUHBI U CIICICTBUS MIPOCTHIX (PU3HUECCKHUX SBIICHUI;

onpenensiaTh (U3NYECKue MOHITHS, CO3/1aBaTh 000OIIEHUS, YCTaHABIMBATh
aHaJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSATEILHO BHIOMpPATh OCHOBAHUS W KPUTCPUU
TUTSI KJTacCU(DUKAITH, UCTIONB3YS CIIPABOYHYIO MH(GOPMAIIUIO U ONTUPASICh HA AITOPUTM
y4eOHBIX JICHCTBHIA;

YCTAaHABIMBATh MPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3aKJIioueHne (MHAYKTUBHOE, JTYKTUBHOE, [0 aHAJIOTUH) U JIeJIaTh
BBIBOJIBI 110/] PYKOBOJICTBOM I1€/1arora;

HCKaTh WM OTOMpaTh MH(MOPMAIIUIO WM JIaHHBIE W3 MCTOYHUKOB C Y4ETOM
MpeAJIOKEHHON yueOHOM 3a/1a4u U 3a/IaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHATH U MTPEOOPA30BLIBATH 3HAKU M CUMBOJIBI, MOJICTTH U CXEMBI
JUTSL peIIeHUs] yUeOHBIX M TT0O3HABATEIbHBIX 33/1a4;



C IOMOIIIBIO TIEJarora Wik CaMOCTOSITENILHO MTPOBOJIUTH OIBIT, HECIOKHBIN

HKCIIEPUMEHT TI0 YCTAHOBJICHUIO OCOOEHHOCTEHN (hM3UUECKOTO 00BEKTA WU SIBICHMUS;

npeo0pa3oBeIBaTh HHPOPMAIIUIO U3 OJJHOTO BUA B APYTOH (TAOIUILy B TEKCT U
mp.);

yCTaHaBJIMBAaTh B3aUMOCBSI3b (DM3MUECKUX SIBICHUN U MPOLIECCOB, HCIONb3Ys
AJITOPUTM Y4E€OHBIX JICHCTBUM.

Osnaodenue YHUBEpPCaIbHbIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAaHHO HCIIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAIIMH JJIS1 BEIPAKEHUS CBOMX MbICIIEH U OTPEOHOCTEH 11l TUTAaHUPOBAHUS
CBOEH JIeSITENIbHOCTY;

OpPraHU30BBIBATH YUEeOHOE B3aUMO/ICUCTBUE B TpyIIe (OMpeAessaTh OOLIue e,
pacnpenensaTh poJiH, JOrOBapUBATHCS IPYT C APYTOM H T. 1.).

LEJIeHAIPABIECHHO WCTIOJb30BAaTh WH()OPMAITMOHHO-KOMMYHHUKATHBHBIC
TEXHOJIOTUH, HEOOXOIUMBbIC JJIsI PEHICHUS YUYEOHBIX M MPAKTUYECKUX (PU3NUECKUX
3a/ay;

OpraHU30BBIBATh y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JICSTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATUI (PUBHKOM.

Osnadenue ynugepcaibHoIMU y4eOHbIMU PECYyNAMUBHBIMU OCTUICIGUAMU:

MOHUMATh IIEJIM €CTECTBEHHOHAYYHOTO OOY4YEeHUs, CTaBUTh U (HOPMYIUPOBATH
JU1st ce0sl HOBBIC 3a7a4M B yueOe U MO3HaBaTeIbHOMN JACSTEIbHOCTH;

oOHapyxuBaTh M (POPMYIMPOBATH Y4YEOHYIO MPOOJIEMY, OMPENENsATh b
yueOHOM eI TeIbHOCTH;

CaMOCTOSITEJIbHO WJIM C TMOMOIIBIO YUUTENS TUIAHUPOBATh MYTH JOCTUKEHUS
nened B (U3UYECKUX DKCIEPUMEHTaX, B TOM YHCIIEC aJbTEePHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pellleHHs] YUeOHBIX U MO3HABATEIIHHBIX
3anay;

COOTHOCHUTh CBOM MPAKTUYECKHUE ACHUCTBUS C IJIAHUPYEMBIMHU DPe3yJbTaTaMu,
OCYIIIECTBISATh KOHTPOJIb CBOEH NIEITEIHLHOCTH B MPOIIECCE JOCTUIKEHUS pe3yibTara,
OTpEENITh COCOObI NEHCTBUN B paMKax MPENJIOKEHHBIX YCIOBUN W TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIUEH;

MPaBUJIBHOCTh  BBIMIOJIHEHHS] ~ DKCIIEPUMEHTAbHOM  y4eOHOW  3ajaud,
COOCTBEHHBIC BOBMOXHOCTH €€ PEIICHHUS;

BJIAJICHUE OCHOBAMHM CAMOKOHTPOJI, CAMOOLICHKH, MPUHATHS PEIICHUN U
OCYIIECTBIIEHUSI  OCO3HAHHOTO  BbIOOpa B  y4eOHOW M  TO3HABATEIHHOMU
NEeATEIbHOCTU;JaBaTh aJICKBaTHYIO OLIEHKY CHUTyallud W TNpeajaraTh IUJIaH €€
W3MEHEHHUSI; TIPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh TIPH pPEIICHUU
y4eOHOM 3a1auu.

INPEJIMETHBIE PE3VJIBTATbBI

TpeGoBaHus K NpeAMETHBIM pPe3yJibTATAM OCBOCHHSI Y4eOHOI0 mpeaMera
«Pu3uka», pacnpeaejeHHbIe M0 rogamM 00y4eHust
PesynbraTel mo rogam GOpMyIHpPYIOTCS MO HPUHLHUITY J00aBIEHHS HOBBIX
PE3YABTATOB OT rO/1a K rofy (pe3yabTaTbl OYEPETHOTO T0/1a [0 YMOIYAHHUIO BKIIFOYAIOT
pe3yabTaThl MPEeabIAYIIUX JIET).



7 KJIACC

[IpenmerHble  pe3yabTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaXkaTh

c(hOpMHUPOBAHHOCTH Y 00YJAIOIIUXCST YMEHUMN:

— OpPUEHTHUPOBATHCS B TIOHATHUSAX M ONIEPUPOBATH UMK Ha 0a30BOM YPOBHE:
bu3nYecKkne W XHMHYCCKHE SIBICHUS; HAOIIOACHUE, DKCIECPUMEHT,
MOJIETTh, TUTIOTE3a; CAMHUIIBI (DU3MYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe);
MEXaHUYECKOE JIBIOKCHUE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NPSMOJIMHENHOE), TPACKTOPUsI, PaAaBHOACUCTBYIOIIAS CUll, Aedopmalius
(ympyrasi, miacTudeckas), HeBECOMOCTb, COOOIIAOIMIMNECS COCYAbl, C
OTIOpO¥ Ha AUAAKTUYECKUN MaTepra

— paznuyarh sBieHus (Iuddy3us; TEIIOBOE IBIKCHUE YaCTHI] BEIICCTBA;
pPaBHOMEPHOE JBIDKEHWE; HEPAaBHOMEPHOE [BIDKCHUE;, WHEPIIUS;
B3aUMOJICHCTBUE TEII; pagHOBecUe MBEPOLIX Meil C 3aKPENIEHHOU 0CbIO
epawjenus; Tiepeaada MABICHUS TBEPIBIMU TEIAMH, JKUIKOCTIMHU U
razamm;, arMoc(epHoe [aBlieHWE; IIIaBaHWE T, TPEBpAIICHUS
MEXaHHYECKOW HEPTHH )0 ONMMCAHWIO MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE (u3nueckoe SBJICHUE,
MocJjIe MPEABAPUTEIHLHOTO 00CYKICHUS C TEeIaroroMm;

— pacrio3HaBaTh TMPOSBICHHUE M3YyYCHHBIX (PU3MUECKUX SBJICHUH B
OKPYKaloIlleM MHpPE, B TOM 4YHCle (U3NYECKUE SBJICHUS B TPHUPOJC:
MIPUMEPHI ABKEHUS C PA3TUIHBIMA CKOPOCTSIMH B KUBOW W HEKHUBOU
PUPOJIC; IEHCTBHE CHIIBI TPEHHS B TIPUPOAEC W TEXHUKE, BIIHSHUE
arMocepHOTO JAaBJICHHS Ha )KHBOW OPraHW3M; IJIaBaHUE PHIO; phIUyaru
B TeJC YEJIOBEKa; MPHU ATOM IMEPEBOIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIC CBOWCTBA/MPU3HAKU (PH3UUECKHUX
SIBIICHUM C IIOMOIIIBIO TIeJarora;

OTHCHIBATh N3yUYCHHBIEC CBOMCTBA TE U (PU3UICCKUE SIBJICHUS, HCTIONB3Ys (DH3NICCKHE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCThH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSA
CKOpPOCTh, CHJIa YOPYTrOCTH, CHJIAa TSKECTH, BEC Teja, CHJIa TPEHHs, JTaBICHUE
(TBEpIoTO TEna, JKMIKOCTH, Tas3a), BBHITAJIKMBAIONIAS CHIIa, MEXaHHUYecKas padoTa,
MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbl, KOX((OUIMEHT TOJE3HOTO JEeUCTBUS
MEXaHU3MOB, KHHETUYECKAsl W MOTCHIMAIBHAS DHEPIrHUsA) C OMOPOH Ha CXEeMy; IpHU
OTMCaHUH PACKPHIBATh (PU3UICCKHUIA CMBICI HCTIONB3YEMbIX BEIMUNH, KX 0003HAUYCHUS
U eIUHULBl (DU3NYECKUX BEIUYUH, HAXOOUMb QOpMYIbl, C853bl8A0WUe OAHHYIO
Qusuyeckyro GeruyuHy ¢ OpysuMu GeIUYUHAMU, CMPOUMb 2pAPUKU  U3VUEHHBIX
3asucumocmell husuyecKux 6eaudyH ¢ OTIOPON Ha AUIAKTUICCKUN MaTepHalr;

- XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHUS M TPOIECCHI,
WCIIONB3YSIIIPABUIIA CIOXKEHUS CUJ (BJIOJIb OTHOW MPsIMO), 3axkon [ yKa,
3axon Ilackans, 3axon Apxumeoa, npaguno pagnogecusi pviuaza (o1oka),
«30710Mmoe Npasuioy MeXaHuxKu, 3aKOH COXpPaHEHHsS MEXaHUYeCKOH
DHEPTUU; TPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U
3anucvl8ams €20 MamemMamuieckoe GulpadceHue noo pPyKo80OCMEOM
neoazoza ¢ 006CysHcoeHuem niaHa pabomol,;



- OOBSICHATh (DU3UYECKUE SBIICHUS, MPOIECCHI W CBOWCTBA TEJ, B TOM
Yyycji€ U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO
Xapakrepa: Mpu MOMOIIUIIEIArora BeISIBISIT TPUUUHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha
1—2 u3y4YeHHBIX CBOMCTBA (GU3UUECKUX SBICHUH, PU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

- pemarb THUMOBBIE pacuy€THbIE 3a7ayd B 1JedcTBUE C OMOpoW Ha
aNTOPUTM, TIPEIBAPUTEIHHO Pa300paHHBI COBMECTHO C IIE€IArorom,
WCITOJIb3YS 3aKOHBI U (POPMYITBI, CBS3BIBAIONNE (DU3NICCKUE BEITMUNHBIL:
Ha OCHOBE aHaJM3a YCJIOBMS 3aJaud 3alHMChIBaTh KPaTKoe YCIOBHE,
MOJICTABIISATH (PM3UUECKHE BETMYUHBI B (DOPMYIIBI 1 POBOIUTH PACUETHI,
HAXOIWUTh CIPABOYHBIC JTaHHBIC, HEOOXOMWMBIE ISl PEIICHUs 3ajad,
OLICHMBATh PEATUCTUYHOCTD MOTYYEHHON (PU3HUECKON BETUUHHBL;

- pacrno3HaBarh MpPOOIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU
(GU3MYECKUX METOAOB IOCJE MPEABAPUTEIBLHOTO OOCYXKACHUS C
nearoroM; py MOMOIIIM TIeIarora B OMMCaHUH UCCIIEIOBAHUS BBIJICTISTh
MPOBEPSEMOE MIPEANOI0KEHNUE (TUTIOTE3Y ), C ONIOPOM HAa AUAAKTUYECKUN
MaTepuall pasziuyarh M WHTEPIPETUPOBATH TOTYYEHHBIN PE3yNbTar,
HaXOIWUTh TOCe OOCYKICHHS C TIEIaroroM OIMMOKH B XOJIE OTIBITA,
JIeaTh BEIBOJIBI TIO €T0 Pe3yiIbTaTaM;

- YMETh HAXOAWTh C WCIOJb30BaHUEM ITM(PPOBBIX 00pa30BaTEIHHBIX
pPECypCcOB ONBITHI MO HAOMIOAEHUI0 (U3UYECKUX SBJICHUN WU
bu3MYeCKUX CBOWCTB Tel:  (OPMYIUPOBATH poBepsieMbIe
MIPEIONIOKECHHUS, cobuparb YCTAaHOBKY W3 MPEIJIOKEHHOTO
o0OpyIOBaHUSI C OMOpPOM Ha CXeMy, 3alUChIBaTh XOJ[ OIbITA U
bopMyTUpOBaTh BHIBO/IBI TIOJ] PyKOBOACTBOM I1€1arora;

- BBITIOJTHATH TIPSMBIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI M TEMIIepaTyphl C HCITOJIb30BAHUEM aHAJIOTOBBIX H
IU(POBBIX MPUOOPOB C OMOPOH Ha aJITOPHUTM; 3alUCHIBATh MMOKA3aHUS
pUOOPOB € YUETOM 3aJaHHON a0COIOTHON MOTPEITHOCTH U3MEPEHUN;

MIPOBOJUTH COBMECTHO C IEIarOroM MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON
BEJIMYMHBI OT JPYTrOM C UCIOJIB30BAHHEM NPSIMBIX M3MEPEHHI (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYLIETOCA Tejla OT BPEMEHU JABWXKCHUS TEJA; CUIbl MpPeHUs
CKONbIICEHUs1 Om 6eca mena, Kavecmea o00pabomku noeepxHocmet men U
He3a8UCUMOCIMU CUbI MPEHUs OM NIOWAOUCONPUKOCHOBEHUS METl; CUNbL YNPY2OCmU
om YOJNUHEHUs NPYIHCUHDL, GLIMATKUBAIOWEL CUTbL OM 00bEMA NOSPYHCEHHOU Yacmu
mena u om NAOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCHU Om NIOMHOCMU mead, Om
27YOUHbL, HA KOMOPYIO NOZPYHCEHO MENO,; YCI08UL NIABAHUS MEIl, YCIIO8ULL PABHOBECUS]
pbluaza u 0O10K08); TOJA PYKOBOACTBOM II€larora y4yacTBOBaTh B IUIAHUPOBAHUU
y4eOHOI0 HCCIeI0BaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIEays
MPENJIOKEHHOMY IJ1aHy, (UKCUpPOBaTh PE3yJbTaThl TMOJYYEHHOM 3aBUCUMOCTH
(M3UYECKUX BEJIMYMH B BUJIE TPEJIOKCHHBIX TAaOIUI] ¥ Tpa(UKOB, A€IaTh BHIBOJIBI IO

pe3ynbpTaTaM UCCIEAOBaHUS,
- COOTHOCHUTH KOCBEHHBIE M3MEPEHUsI (U3UUECKUX BETUYUH (TUIOTHOCTh
BEILIECTBA KUJKOCTH M TBEPAOIO TENA; CUJA TPEHHUS CKOJIbKEHHS;



JaBICHWE BO3/AyXa; BBHITAJKHUBAIOIIAS CHJIA, JCUCTBYIOIIAs Ha
NOTPYKEHHOE B JKUIKOCTH TeNo; KOI(D(UIMEHT MOJIe3HOTO EHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHOM WHCTPYKLUMU; TPU
BBIMIOJJTHEHUH M3MEpPEHUN T0J] PYKOBOJICTBOM IIeAarora coOHpaTh
HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUMCIATH 3HAYEHUE HCKOMOM
BEJIMYMHBI,

coOmofaTe IpaBWwia TEXHUKU Oe30macHOCTH 1pu  pabore ¢
71a00paTOPHBIMOOOPYIOBAHUEM IOCIIE MPEIBAPUTEIBLHOIO 00CYKICHUS
C MeJaroroM;

COMOCTABISITh MPUHIUIBI JEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCYBI,
OapoMeTp, pbluar, MOABIKHBI W HEMOABMKHBIA OJIOK, HaKIOHHAS
IUIOCKOCTh C OIIOPOM Ha AMJIAKTUYECKUN MaTepHal;

XapaKkTepU30BaTh MPHUHLMUIBI JEUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB MOCIE MNPEABAPUTEIBHOIO OOCYXKIEHUS C
[IE1aroroM ¢ ONOpO Ha UX ONMUCaHUs (B TOM 4YHUCIE: MOALIMIHUKY,
YCTPOMCTBO  BOAOIPOBOMAA, THAPABIMYECKHH Tpecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMETp), HCIONb3YyS 3HAHHUS O
CBOICTBaxX (pU3MUYECKUX SBIECHUN U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH TpPUMEPHl / HAXOAUTh HH(MOpPMALIMIO O MpUMEpax
IPAKTUYECKOTO HCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMN
YKU3HU 1)1 00ecTiedyeHUs10€30MacCHOCTH IpU 00pallleHUu! ¢ MpuodopaMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHSI 3JJ0POBbSI U COOIIOIEHUS
HOPM 3KOJIOTUYECKOTO MTOBE/ICHUS B OKPY>KAIOILEH CPEIE;
OCYIIECTBIISITH C MIOMOIIIBIO Te/1arora 0TOOP HCTOYHUKOB MH(OPMAIINH B
cetn IHTepHET B COOTBETCTBUU C 33JaHHBIM MTOMCKOBBIM 3allpOCOM, Ha
OCHOBE HWMEIOIIUXCA 3HAHUW W TYTEM CpaBHEHHS Pa3TUYHBIX
UCTOYHUKOB  BBIICTSTH UH(GOPMAITHIO, KOoTOpasi  sIBIAETCA
MPOTUBOPEUNBOM UM MOXKET ObITh HEJOCTOBEPHOI;

UCIOJb30BaTh TPU  BBIMOJIHEHWHM YYEOHBIX 3aJaHUMl  Hay4HO-
HOMYJSIPHYIO JIUTEPaTypy (U3HUECKOTO COAEpKAHUS, CIPaBOYHBIC
marepuanbl, pecypchl cetu  WHTepHer; BiajeTb  OpuéMamu
KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHusi MH(OpPMaLUU U3 OAHON
3HAKOBOUW CUCTEMBI B JPYTYIO;

CO3/1aBaTh IO/ PYKOBOJICTBOM IeAarora ¢ OOCYKIEHUEM IUlaHa padOThl KpaTKue
MMCbMEHHbIE M YCTHBIE COOOIIEHUSI HAa OCHOBE 2—3 MCTOYHHMKOB HWH(MOpMALMU

(u3MYECcKOro coaepkaHusl, B TOM 4YuCJe MyOJIMYHO JAesiaTh KpaTKue COOOILIEHUs o
pesyibTaTaXx IpPOEKTOB MM YYeOHBIX HCCIEIOBAHUM; IpPU 3TOM TIPaMOTHO MCHOJIB30BAaTh W3Y4EHHBIN
HOHATUIHBIN annapar Kypca (pU3MKy, COPOBOXKIAaTbBBICTYIIIEHHE IIPE3EHTALIUEH;

IpU  BBITIOJIHGHUHM Yy4YEOHBIX TIPOEKTOB H  HWCCJIENOBAHUNA  TIOJ
PYKOBOJICTBOM T€Jarora pachpeneisiTh OO0S3aHHOCTH B TpyIme B
COOTBETCTBHUH CIIOCTABJICHHBIMHU 3aJadaMH, CJICAUTH 3a BBIIOJHCHUEM
IUIaHa JEWCTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAd B



ACATCIBHOCTD I'PYHIIBI; BBICTPANBATDh KOMMYHHKATHUBHOC
BSaHMOHCﬁCTBHe, YUUTBIBAsA MHCHUC OKPY’KAOIINX.

8 KJIACC
[IpenmeTHble  pe3yabraThl Ha ©0a30BOM  ypOBHE JOJDKHBI — OTpa)arb
c(OPMHPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUH:

— OPUEHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATh UMHU Ha 0230BOM YpOBHE:
Macca M pa3Mepbl MOJEKYI, TEIJIOBOE IBUKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BELLIECTBA, KPUCTAUINYECKHUE U aMOp(HBIE Tea,
HACBHILICHHBIH WM HEHACBIIIEHHBIM Map, BIAKHOCTh  BO3/YyXa;
TEMIEparypa,  BHYTPEHHsSSI  DHEpPIrUsi, TEIUIOBOW  JIBUraTelb;
DIIEMEHTApHbIN  JJNEKTPUYECKUN  3apsill, OIJIEKTPUUYECKOE  IIOJIE,
OPOBOJHUKA W JIUAJIEKTPUKU, TOCTOSHHBIA DSJICKTPUUYECKUN TOK,
MarHUTHOE TI0JIE;

- pas3nnyaTh ABJICHUS OCIE MPEIBAPUTEIEHOTO 00CYKICHUS C IIE1aroroM
(TertoBoe paclIMpeHue/cKaTue, TeIIonepeaaya, TEIJIOBOE
paBHOBECHE, CMayMBaHHUE, KalWULIPHbIE SBICHUSA, HCIAPEHHUE,
KOHJICHCAIMsl, IJIaBI€HNE, KPUCTAIITN3aUs (oTBEpaEBaHUE),

KUIICHUE, Terionepenaya  (TEIJIONPOBOAHOCTD,
KOHBEKIIHS, U3JTyUYEHHUE); ANEKTPU3aLus Tel, B3aUMOIECHCTBUE 3aps/IOB,
neicTBU AIIEKTPUUECKOTO TOKa, KOPOTKOE€  3aMbIKaHUE,
B3aMMOJICWCTBUE MAarHUTOB,  JEHCTBME  MarHUTHOIO  MOJS Ha
IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHAYKLMS) MO ONUCAHUIO UX
XapaKTEepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PM3UUYECKOE SIBJICHUE;

- pacmo3HaBaTh C TIOMOINBIO TeAarora MPOSBICHHE HW3yYEHHBIX
bu3nYeCKHUX SBICHUHN B OKPYXKAIOIEM MUPE, B TOM YHclie (PU3HUECKHe
SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KaNWLISIpHbIE
SBJICHUS B MpPHUPOJE, KpHUCTAUIBI B npupoxae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHEes, CHEra; JJIEKTPUUECKHE SIBIIEHUS B arMmocdepe, dJIEKTPUUECTBO
KUBBIX OpPraHU3MOB; MarHUTHOE Moje 3eMiH, Apeld MOIICOB, POJb
MarHUTHOTO MOJS JJIS KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE; MPU ITOM
NEPEeBOAUTh  MPAKTUYECKYI0 3amady B yueOHYI0,  BBIJICISATH
CYLIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SIBICHUI;

OMKCBHIBATH MOJI PYKOBOJCTBOM I€Jlarora ¢ 00CyXJI€HHEM IIaHa padOoThl U3yUEHHBIE
CBOMCTBA Ten W (PU3WYECKHE SBIEHUS, HCNONb3Yyd (U3HUECKUE BEIIUYUHBI
(Temneparypa, BHyTPEHHSISI DHEPTHsl, KOJIMYECTBO TEIUIOTHI, yAENIbHAS TEMI0EMKOCTD
BEIIECTBA, YIENbHAsl TEIUIOTa IJIABJICHHUS, yAeNbHas TeIIoTa MapooOpazoBaHUs,

yYAcibHAasA TCILJIOTAa CropaHusA TOIIJIHMBa KOS(b(l)I/ILII/IeHT MOJIE3HOI'O JICMCTBUS TEIJIOBOM MAITWHEI,
OTHOCHUTEJIbHASI BIIAXXHOCTh BO3/lyXa, 3JEKTPUUYECKUM 3apsj, cujla TOKa, 3JIEKTPUUECKOE HalpsHKeHUE,
COTIPOTHUBIICHUE TPOBOJHUKA, YIEIHHOE COMPOTUBIICHUE BEIECTBA, padOTa M MOIIHOCTh JIEKTPUUYECKOTO
TOKA); TIPU ONMUCAHHWH IPABHUIIBHO TPAKTOBATh C TIOMOIIBIO Tefarora (PU3MYECKUid CMBICI HCIIONB3yEeMbIX
BEJIMYMH, 0003HAYCHMS] U CAMHMIBI (QU3MYCCKUX BEIWYHH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIHE IAHHYIO
(PU3UYECKYIO BEIMYUHY C IPYTMMHU BEJIUYMHAMH, CTPOUTH IPa(UKU U3yUCHHBIX 3aBUCUMOCTEH (DU3MUECKHUX
BCJIMYMH;



- ONpENEeNsATh TOCHE MPEeIBAPUTEILHOTO OOCYXACHUS C IENaroroMm
CBOICTBA TeJ,PU3NUECKUE SIBICHUS U TIPOLIECCHI, UCTIOIb3Ysl OCHOBHbIE
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHHUS BEUIECTBA,
OPUHIUMI CYNEPIIO3ULIUUA TOJe (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma Juisl ydacTka Ienu, 3akoH [[xcoynsi—
Jlenya, 3aKOH COXpaHEHUs SHEPIHH; IPHU 3TOM HAXOIUTH CIIOBECHYIO
GbOopMyITHUPOBKY 3aKOHA M €r0 MaTeéMaTUYeCcKOe BhIPAKEHUE C ONIOPOH Ha
udpoBbie 00pa3z0BaTENbHBIE PECYPCHI;

- COOTHOCUTh TMOJ KOHTpOJEM Ineaarora (hU3MYECKHE TMPOLECCHl U
CBOMCTBa TeJ, B TOM YHCJIE U B KOHTEKCTE CUTyallMld MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapakTepa, MpU TOMOIIU T[earora BbISBISAThH
NPUYUHHO-CJIC/ICTBEHHbIE CBA3M, CTPOUTh OOBACHEHHE u3 12
JIOTUYECKHX I11aroB ¢ ONMOopoi Ha 1—2 M3y4eHHBIX CBOMCTBAPU3NYECKUX
SBJICHUM, (PU3UYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

- pelaTh TUIOBBIE PACUYETHBIE 3aJadyu B 1—2 JEHCTBUS C OMOPOM Ha
aJIrOPUTM, NPEIBAPUTENBHO Pa300paHHBIII COBMECTHO C IE€JArorom,
UCIIOJB3Ysl 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PM3UUECKUE BEIUUUHBI:
Ha OCHOBE aHajiM3a YCJIOBHS 33J]aud 3alHChIBaTh KPATKOE YCIIOBHUE,
BBISBJISITH HEJIOCTATOK JIAHHBIX ISl PEIICHUS 3a]]aud, BRIOUPATh 3aKOHBI
u GopMynbl, HEOOXOAUMBIE MJisi €€ PEIICHUs, MPOBOAUTH PACUETHI U
CpaBHUBaTh TIOJYyYEHHOE 3HAuC€HHE (PU3UYECKON BEJIUYMHBI C
W3BECTHBIMU TAHHBIMU;

- UMETh TpPEACTaBICHUE O TpoOJieMax, KOTOPblE MOXXHO PEUIUTh MpHU
MOMOIIY (PU3NYECKUX METOJIOB MOCTIE MPEABAPUTEITHHOTO 00CYKICHHUS C
NEeAaroroM;  HWCMOJNb3ysd  ONUCAHUE  HWCCIEAOBAaHUS,  BBIICIATH
IIPOBEPAEMOE TPEINOJIOKEHNE, OLIEHUBATh MPAaBUIBHOCTh MOPSIKA
MPOBEACHUS UCCIICIOBAHMUS, JI€JIaTh BHIBO/IbI;

YMETh HaXOIUTh C WCITOJIB30BAaHUEM ITU(POBBIX 00pa30BaTEIBHBIX PECYPCOB OMBITHI
1o HaOMIONEHNIO (PU3MYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tell (KamWUIIpHBIC
SIBJICHUSI, 3aBUCUMOCTH JIaBJICHHUS BO3/lyXa OT €ro o0b&Ma, TeMIlepaTyphl; CKOPOCTH
mpoiiecca OCTBIBaHHMSI/HATPEBAHUSI npu U3ITy4YCHUH oT 1BeTa
M3ITyYarOIICH/TOTIIONIAIONIeH  MMOBEPXHOCTH; CKOPOCTh HCHApEeHUs BOABI  OT
TEMIIEpaTypbl KUAKOCTHM W TUIOMAAM €€ TOBEPXHOCTH; OJJIKTpU3AIUs Tel U
B3aUMOJICHCTBHE AIEKTPUUECKUX 3aPSI0B; B3aUMOACHCTBUE TTOCTOSHHBIX MarHUTOB,
BU3YaJIN3allisl MATHUTHBIX TTOJIEH TOCTOSSHHBIX MArHUTOB; IEMCTBUSIMAarHUTHOTO TTOJISI
Ha TIPOBOJHUK C TOKOM, CBOWMCTBA DJICKTPOMAarHWTa, CBOWCTBA DJICKTPOBHUTATEIIS

MMOCTOSTHHOTO TOKa): (hOPMYIUPOBAThH MPOBEPSEMBIC TpenoNnokenus, COGUPaTh YCTAHOBKY U3
MNpEAJIOKCHHOI'O O60py,Z[OBaHI/IH C OHOpOfI Ha CXCMY, OIMCBIBATh XOA OIbITa U (l)OpMy.TII/IpOBaTB BBIBOJBI IO,
PYKOBOJICTBOM I1€J1arora;

— MMETh MPEIACTABIEHUS O W3MEPEHHUHM TEMIIEPATYPbl, OTHOCUTEIBHOU
BJI&XXHOCTU BO31YyXa, CHWJIbBl TOKA, HANPSOHKEHUS C MCIOJIb30BAHUEM
aHaJIOrOBBIX NPUOOPOB UJIATYUKOB (PU3MUECKUX BEIUUMH; TPU TOMOLIU
renarora CpaBHUBATh PE3yJbTATbl U3MEPEHUN C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;



IIPUBOINTDH

MPOBOJIUTh COBMECTHO C M€1aroroM MCCIEA0BaHUE 3aBUCUMOCTHU OJTHOM
bu3nyecko BETUYMHBI OT JPYrod C UCIOJb30BAHUEM MPSIMBIX
U3MEpEHU (3aBUCUMOCTDH COTPOTUBICHUSI IPOBOAHKUKA OT €r0 JJIMHBI,
IJIOIIA/IA TTONIEPEYHOTO CEYEHUS U YIETBbHOIO COMPOTUBIICHHUS BEILIECTBA
MIPOBOJIHUKA; CHJIBI TOKA, UYIIETO Yepe3 MPOBOIHUK, OT HAMPSKEHUS HA
MIPOBOJIHUKE; MCCJIEAOBAHUE TOCJIEAOBATEILHOIO W TapajuIeIbHOTO
COCJIMHEHUI TPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpATh
YCTAHOBKY M BBINOJHATh W3MEPEHUS IMOJ PYKOBOACTBOM II€Aarora,
clenys TpeIIoKEHHOMYTIIaHY, (PMKCHPOBATh PE3yJbTaThl MOTYYECHHOM
3aBUCUMOCTH B BHJ¢ TaOmuil W TpapuKoB, HeJaTh BBIBOILI 110
pe3ynbTaTaM UCCIeI0BaHus MOce 0OCYKIEHUSIC TIEeAarorom;
COOTHOCUTH KOCBEHHBIC M3MEpeHUs (U3MUECKUX BEIWYUH (yIeibHAs
TEIJIOEMKOCTh BEIIIECTBA, COINPOTHUBICHHE MPOBOJHUKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOrO TOKA): C MOMOIIBIO Te/1arora MiaHupoBaTh
U3MEpEHHUs, CcoOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEmys
MPEMJIOKEHHON UHCTPYKIIUH, U BBIYUCIIATh 3HAUCHUE BEJTUYUHBI;
coOnroaTh MpaBujia TEXHUKH 0€30MacHOCTH Tpu  paboTe cC
71a00paTOPHBIMOOOPYIOBAHUEM TIOCTIE TIPEABAPUTEIHHOTO 00CYKACHUS
C MEeIarorom;

COTIOCTABJIATh C MOMOIIBIO MeAarora MPUHIMUIBI JEUCTBUS U3yUEHHBIX
pUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOIl HA UX omHUcaHus (B TOM
YHCJIe: CUCTEMa OTOIUICHUS JIOMOB, THUTPOMETp, MapoBasi TypOuHa,
aMIIepMETp, BOJBTMETP,  CUETUYUK  DJIEKTPUUYECKOM  DHEPIuH,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE SIEKTPONPUOOPHI
(mpuMepsl),  AJIEKTPUUECKUE TPEIOXPAHUTENN;  DJICKTPOMArHUT,
AIIEKTPOJIBUTATEh TIOCTOSHHOTO TOKA), WCIONb3yd METOJAMYECKUe
MaTepuagbl O CBOHCTBaX (PU3UYECKUX SBICHUM M HEOOXOIUMBIC
dbuznyecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh TOCJE MPEIBAPUTEILHOIO OOCYXKACHUS C TeJaroroMm
MPOCThIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM HMCXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETpP, TUTPOMETpP, JABUTATEIb BHYTPEHHETO  CrOpaHus,
AIIEKTPOCKOI, PEOCTaT); COCTABISITH CXEMBbI JJIEKTPUYECKUX IEred ¢
MOCTEAOBATENIbHBIM U MAapajuleIbHbIM  COECIUHEHHEM 3JIEMEHTOB,
COOTHOCS YCIIOBHBIE 0003HAUYECHUSI DJIEMEHTOB JICKTPUUECCKUX TIETICH;

MPUMEPBI/HAXOAUTh HMHPOPMAIIMIO O TMpUMepax MPAKTUYECKOTO

WCIIOIB30BaHUsl (DU3NYECKUX 3HAHUN B TOBCEIHEBHOW JKHM3HU JUIsi OOECTICUCHMS

0e30MacHOCTH TpHU OOpallleHUuH ¢ NpudoOpaMH M TEXHUYECKMMHU YCTPONUCTBAMH,
COXpaHCHUA 310POBbI U CO6J'IIO,I[€HI/I$I HOPM 3KOJIOTHYECCKOI'O IMOBECACHHS B Oprmanmef/'I cpeac;

OCYIIECTBIISITH C TOMOIIBIO Te/larora MOUCK HHGOpMAIK (PU3NIECKOTO
coaepxanus B cetu MIHTepHET, Ha 0CHOBE UMEIOIIUXCSA 3HAHUMU U IIYTEM
CpPaBHEHHMS JIOMOJIHUTEIBHBIX MCTOYHUKOB BBIACIATH HWH(OpMaIIHIo,
KOTOpasi SABJISIETCS MMPOTUBOPEUNBOM UIIU MOXKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BaTh TIPU BBIMOJHEHUM YYEOHBIX 3aJaHui OTOOpaHHYIO
[e1aroromMm HAYYHO-IIONYJISAPHYIO JIATEPATYPY bu3HIecKoro



COZIepaHMsl, CIpaBOYHbIE MaTepuaibl, pecypcbl cetn HWHTepHeT;
BIaJleTh NpU€MaMy KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpazoBaHUs
nH(OpMaIK U3 ONHOW 3HAKOBOW CHCTEMBI B JIPYTYIO C OMOpPON Ha
JIITOPUTM U YTOYHSIOIIUE BOIIPOCHI ME1arora;

- CO3/1aBaTh O]l PyKOBOACTBOM IIe/1arora ¢ 00CYyKJI€HHEM IJIaHa Pa0oThI
MHChbMEHHBIE ¥ KpaTKHEe YCTHBIE COOOIIeHUs, 0000111ast HH(pOpMaIuio u3
HECKOJIbKUX MCTOYHUKOB (DU3MYECKOTO COJEpKaHHs, B TOM YHUCIE
nyOJIMYHO PE/ICTaBISATh pe3yabTaThl IPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH;IPU 3TOM I'PAMOTHO HMCIOJIb30BaTh
U3yUYCHHBIM TOHATHUMHBINA ammapar Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUICHUE NTPE3EHTALNEN;

— IpU BHINOJHEHUH YYE€OHBIX NMPOEKTOB M MCCIEAOBAHUN (U3NUECKUX
MPOLIECCOBIIO/I PYKOBOACTBOM TEAarora pacupeneisTh 00s13aHHOCTU B
rpynrne B COOTBETCTBUU C TOCTABICHHBIMU 3ajjadyaMu, CJEIUTh 3a
BBINIOJJHEHUEM IIJJaHa JIEUCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBIN BKJIAJ BJACSTEIBHOCTD TPYIIIbI; BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJAEHCTBUE, MPOSABISS TOTOBHOCTh pa3pellaTh
KOH(JIUKTBHI.

9 KJIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpa)kaTh
c(hOpPMHPOBAHHOCTh Yy OOYYAIOIINXCS YMEHUI:

- OpPUEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMHU Ha OA30BOM YPOBHE:
CHUCTEMA OTCUETA, MaTepuajIbHas TOYKa, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHWYECKOIO JBIKEHUs, nedopmanus (ympyras, IJIacTHYECKas),
TPEHUE, YEHMpPOoCmpeMumenbHoe YCKOpeHue, HEBECOMOCTb U
Neperpy3Ku; LEHTP TAKECTH; a0COIIOTHO TBEPAOE TENO, LIEHTP TAKECTU
TBEPJOTO TeJla, pABHOBECUE; MEXaHWYeCKue KojeOaHusi U BOJIHBI,
3BYK, uH(Pa3ByKU YIbTPa3ByK; 3JIEKTPOMAarHUTHBIE BOJIHBI, IIIKaJia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh W JIaJbHO30PKOCTb,
CneKmpwvl UCHYCKAHUs U no2lowenus; anbpa-, 0Oera- W ramMma-
U3ITyYEHHUs], U30TOMbI, SIAEPHAS DHEPIEeTHKA,;

COOTHOCHUTH SIBIICHHS TIOCIE€ IPEABAPUTEIBHOTO OOCYXKIEHHs C IEJaroroM
(paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHENHOE ABUKEHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBKEHUE, CBOOOIHOE MaJeHUE Tel, PABHOMEPHOE JBHXKEHHE IO
OKPY)KHOCTH, B3aUMOJEHMCTBHE TeEJI, pEaKTUBHOE JBIDKEHUE, KoyiebaTeabHoe
JABWKCHHE (3aTyXalollue U BBIHY)KICHHbIE KOJeOaHus), PE30HAHC, BOJHOBOE
IBWKEHUE, OTPAXKEHUE 3ByKa, NPSAMOJIMHEMHOE PacnpOCTPaHEHUE, OTPAKEHUE U

IIPEJIOMJICHHUE CBETA, IIOJIHOC BHYTpEHHEE OTPaKCHUE CBETA, PA3JIOKEHUE OENIoro cBeTa B CIEKTP U
CJIO)KEHHUE CIIEKTPAJIbHBIX LIBETOB, HUCIEPCHS CBETA, €CTECTBEHHAs PaJWMOaKTHBHOCTb, BO3HHKHOBEHHE
JUHENYaToOr0 CHEeKTpa H3IYyYeHHs) IO ONHCAHWI0O MX XapaKTepHBIX CBOICTB M Ha OCHOBE OIBITOB,
JEeMOHCTPHUPYIOIINX JaHHOE (QU3NUECKOE SIBICHHE;

— pacno3HaBaTh C TMOMOIIbIO T€Aarora MPOSIBIEHUE HM3YyYEHHBIX
(bu3MUECKUX ABJICHUN B OKpYXKalollleM Mupe (B TOM 4uclie PUu3nyecKue
SBJICHUS B IPUPOJIC: IPUITUBHI U OTJIUBBI, ABMKEeHHE TUIaHeT COTHEYHOU



CUCTEMBI, PEAKTHUBHOE JBWKCHUE KUBBIX OPTaHU3MOB, BOCIPHUSTHE
3BYKOB >KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJHBI, ITyHAMH,
9X0, IBETA TEJ, ONTHUYECKHE SBICHUS B TPHPONAC, OMOIOTUYECKOE
JEHCTBUE BUIANMOTO, YIBTPa(PHOIECTOBOTON PEHTTEHOBCKOTO U3TyUYEHU;
CCTCCTBEHHBIA  PATUOAKTHBHBIA  (OH,  KOCMHYECKHE  JIyYH,
paMOaKTUBHOE W3JIy4YeHUE TPUPOAHBIX MHUHEpAJoOB;, JICUCTBHE
PaMOAKTUBHBIX HM3JIyYCHHA HA OpPraHU3M YeJIOBEKa), MPU 3TOM IO
PYKOBOJICTBOM II€JJarora MepeBOIMTh MPAKTUICCKYIO 33/1a4y B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3HUECKUX SBICHUN;
OIMCHIBATH TOJ] PYKOBOJICTBOM I€Aarora ¢ 00CYyKIeHUEM TIaHa paOOTHI
W3YYCHHBIC CBOMCTBA Tel ©W (PU3MYECKUE SBICHUS, WCIOIb3YS
bu3nYecKre BeMMYUHBI (CPEAHsIsT W MTHOBEHHAs CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM JBHKCHUH, YCKOPECHHE, IMEPEMEIICHNE, TTyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TaJeHMs, BEC Tejla, HMITYJIbC Tejla, UMIIYJIbC CHIIBI,
MEeXaHH4YecKass paboTa M MOIIHOCThb, MOTEHIMAJIbHAS DHEPTUs Tea,
MOJTHATOTO HaJl MOBEPXHOCTHIO 36MJIU, TOTCHIIMAIbHASI DHEPTHUS CKATON
NPYKUHBI, KUHETHYECKasi DHEPrus, MOJHAs MEXaHUYecKas HSHEPrusd,
NEePHUOJ] ¥ YACTOTa KOJIEOAHUM, JJIMHA BOJIHBI,'POMKOCTH 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, [TOKA3aTelb MPEJIOMIICHUS CPEJIbl); IPU OMMCAHUN
C TOMOIIBIO YYUTEIS TMPABWIBHO TPAKTOBATh (DUIUYECKUM CMBICT
WCITOJIb3YEMBIX BEIIMYWH, OOO3HAYCHUS U CAWHHIBI (PU3NIECKHUX
BEJIMYMH, C OMOPOH Ha METOIWYECKUX MaTepuall HaXOIUTh (OPMYJIbI,
CBS3BIBAIOIIHME  JAaHHYI0 (U3HYECKYI0 BEJIMYMHY C  JIPYTUMHU
BEJTMYMHAMH, CTPOUTH IPAPUKH N3YICHHBIX 3aBUCUMOCTEH (DH3UICCKHIX
BCITUYMH;

XapaKTepH30BaTh MOCJE MPEIBAPUTEIHLHOTO OOCYXACHUS C MEAaroroMm
CBOMCTBa Tey, (pU3MYECKHUE SIBICHHS U TPOIECCHI, MCIONB3YS 3aKOH
COXPAHEHHsSI JHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITUI
CYINEPIO3UIIMYA CUJI, TIPUHIIUI OTHOCUTENBbHOCTH [amuies, 3aKoHBI
HbloTOHA, 3aKOH COXpaHEHHWS HWMIIYJIbCa, 3aKOHBI OTPAXCHUS U
IpEeTOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsIOBOTO M MacCOBOTO
yuced TPH SACPHBIX PEAKIUAX; TMPU ITOM HAXOAWTh CJIOBECHYIO
(bOpMyITUPOBKY 3aKOHA M €T0 MaTeMaTUYECKOE BBIPAKEHUE C OTIOPOH Ha
rdpoBbie 00pa3z0BaTEIBHBIE PECYPCHI;

COOTHOCHTH IO/ KOHTPOJIEM Tefarora (pu3nueckue npouecchl 1 CBOMCTBA TEJl, B TOM
YUCJICE U B KOHTEKCTE CUTYAllMW MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISIBIISATH

IIpu 1mnoMomu ncagarora IpUYMHHO-CICACTBCHHBIC CBA3H, CTPOHUTDH 0o0BsICcHEHUE U3 2—3
JIOTMYECKUX IIAr0B € ONOPOH Ha 2—3 M3yUeHHBIX CBOICTBA (DU3NUECKHX SBICHUH, PU3HUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pelarb TUIOBBIE PAaCYETHBIE 3a1a4yu B 1—2 AEHCTBUS C ONOpPOM HA
aJITOPUTM, TPEBAPUTEIBHO Pa300paHHBIA COBMECTHO C, HCHOJB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE
aHajgu3a YCJIOBMS 3aJadd 3allMChIBATh KPATKOE YCIOBHUE, BBIABIITH
HEIOCTAIOIMEe WIM W30bITOUHbIE JaHHbIE, BBHIOMpPATh 3aKOHBI U



dbopMyIbl, HEOOXOAWUMBIE HJIsi PEIICHHs, MPOBOIUTH pacd€Thl U
OIICHUBATh C TOMOIIBIO YUHUTENS PEATUCTUIHOCTh TMOTYYEHHOTO
3HaYeHUS (PU3UIECKON BETUYNHBI,

— UMETh TPEACTABICHUE O MPoOJeMax, KOTOPhIE MOXKHO PEIIUTh TPH
NOMOIIM (PU3NYECKUX METOAOB; MCIIOJIb3YSl ONMUCAHUE HMCCIEeIOBaHUS,
Nocjie TMPEIBAPUTEIBHOTO OOCYXKIEHUST C TMeJaroroM BBIIEIATh
MPOBEPAEMOE TPEIOJIOKEHHE, OILICHUBATh MPaBUILHOCTh MOPSIKA
NPOBEJICHUS MCCIIEOBaHUs, JelaTh BBIBOAbL, HHTEPIPETHUPOBATH
pe3yabTaThl HAOMIOACHUH M OIBITOB;

— YMETh HaXOAWTh C WCIOIb30BaHUEM IHU(POBBIX 00pa30BaTEIHHBIX
pPECYpCOB OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WA
¢uznyecKux CBOMCTB TeN (M3ydeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAHEHHMsI PHEPTUU;3aBUCUMOCTh TeproAa KojieOaHU MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYJbl MaJIbIX KOJIEOaHWM; MpSIMOJIMHEHHOE paclpOCTpaHEHHE
CBETa, pAa3JIOKeHHE OEJIoro CBeTa B CIEKTP; U3YYECHUE CBOUCTB
M300paKEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUsl IpeIMeTa B
coOuparolilei JTuH3e; HaOIIOICHUE CIUIONIHBIX U JJUHEHYAThIX CIEKTPOB
U3JTyYEHHsI): CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000PYI0BaHMS C OMOPOI HA CXEMY; ONMCHIBATh XOJ OIbITA U €r0
pe3yabTaThl, POPMYIUPOBATH BEIBOJIBI IO PYKOBOJACTBOM IEAAr0Ta;

- MIPOBOANTH ITPU HEOOXOAMMOCTH CEPHUIO TIPSIMBIX H3MEPEHUH, OTIPEISIIsA
CpellHee 3HaueHUE H3MEPSIEMON BEIUYMHBI (QOKycHoe paccmosHue
cobuparouyeti JIUH3DL); 000CHOBBIBATH BBIOOD

crioco0an3MepeHus/ u3MEPUTEIBHOTO TPUOOPa;

— MPOBOAUTH COBMECTHO C TMEIaroroM HCCIEIOBaHUE 3aBUCUMOCTEN
(GU3MYECKUX BEIWYMH C WCIHOJB30BAHUEM TPSAMBIX H3MEpPEHUN
(3aBHCHMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPESHHOM JIBM)KCHHH 0€3
Ha4aJIbHOW CKOPOCTH; NEPUOJIaKoIcOaHu MaTeMaTH4eCcKOro MasTHUKA
OT JJIMHBI HUTH; 3aBUCUMOCTH yTJIa OTPAXCHHUS CBETa OT yIVIa MaJICHHS
W yria TpeJoMJIeHHS OT yIlia MajeHus): Tociie OOCYKICHHS O
PYKOBOACTBOM Tefarora IUTAHUPOBATh HCCIIEAOBaHUE, COOUPATH
YCTaHOBKY, (UKCHPOBATH pPE3yJAbTaThl IMOJYYCHHOW 3aBUCHMOCTHU
(bU3MYECKUX BEIMYMH B BUJEC TAOMUIl U TpadUKOB, JeJaTh BHIBOJIBI 110
pe3yabTaTaM UCCIICIOBAHMS;

COOTHOCUTh KOCBEHHBIE H3MEpEeHMs (U3MUECKHX BEJIWYUH (CPEIHsst CKOPOCTh U
YCKOpEHHE Teja MPU paBHOYCKOPEHHOM JABMXKEHUHU, YCKOPEHHE CBOOOTHOTO MaIeHHUS,
KECTKOCTh MPYXKUHBI, KOYPPULKUEHT TPEHUS CKOJIbKEHUS, MEXaHu4deckas pabora u
MOIIHOCTb, YacTOTa M TEpHUOA KoleOaHW MaTeMaTUYecKoro M MPYXKUHHOTO

MAasATHHUKOB, OIITHYCCKasa CHJIa co6Hpa}omeﬁ JIMH3bI, PAIMOAKTUBHBIN q)OH): C IIOMOIIBIO II€arora
TUIAHUPOBATh M3MEpPEHUs; COOMPaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJHSATH HM3MEPEHUS, CIEHys
NPEJIOKEHHON MHCTPYKIIMU; BBIYUCIATh 3HAYEHUE BEJIMUMHBI U aHAIM3UPOBATh MOJYyUYECHHBIE PE3YJBTAThI C
Y4E€TOM 33JJaHHOM MTOIPENIHOCTH U3MEPEHNH;

- coOnroaTh MpaBuja TEXHUKHM 0€30macHOCTH Tpu  paboTe cC
71a060paTOPHBIMOOOPYOBAHUEM TIOCIIE TIPEIBAPUTEIHLHOTO OOCYKIACHUS
C MeJJaroroM;



- COTIOCTABJIATH C MOMOIIBIO TEarora OCHOBHBIC MPHU3HAKA U3YYCHHBIX
(bU3NYEeCKUX MOJICJICH: MaTepHalibHas TOUKa, a0CONMFOTHO TBEPI0E TEIO,
TOYEYHBI MCTOYHHMK CBETA, Jyd, TOHKAs JMH3a, TUTAHETapHAs MOJICIh
aTroMa, HyKJIOHHasl MOJICJIb aTOMHOTO S/ipa C OMOPOH Ha METOIUYCCKHC
MaTepPHAIbI;

— XapaKTeprU30BaTh MOCIIC MPEIBAPUTEIHLHOTO OOCYKJICHUS C TIEIaroroM
MPUHITUIIBI ACHUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C Omopoil Ha uX omnucaHusi (B TOM YHCIE: CIHAOMETP, IaTYUKU
TIOJIOXKEHUS,PACCTOSIHHS M YCKOPEHHUSI, paKeTa, 3X0JI0T, OUYKH, TIEPUCKOII,
doToanmapar,oNnTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, JO3UMETP, KaMepa
Bunscona), ucnonb3ys g poBbie 00pa3oBaTeNbHbIE PECYPCHI;

— WCITOJIb30BaTh TOJT PYKOBOJCTBOM II€arora CXeMbl M CXEMaTHYHBIE
PUCYHKH HW3YYCHHBIX TEXHHYECKHUX YCTPOHCTB, HW3MEPUTEIBHBIX
IpUOOPOB M TEXHOJIOTHYCCKUX IPOIIECCOB IPU PEHICHUU YYICOHO-
NpaKTUYECKUX  3aJa4; ONTHYECKHE CXEMbl IS  MOCTPOCHUS
M300paXeHUH B TUIOCKOM 3€pKajie U COOMparolel JTUH3E;

— NPUBOIUTE  MPUMEPHI/HAXOAWTh  WHPOPMAIUIO O  IpUMEpax
MPAKTUICCKOTO WCTOIh30BaHUS (PU3UIECKUX 3HAHWUU B IMOBCEIHEBHOU
YKU3HH )11 00eCTIeueHU0€30ITaCHOCTH TP 0OpaIeHUuH ¢ MpuOopaMu 1
TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBBS U COONFOICHUS
HOPM 3KOJIOTHUUYECKOTO IMOBEICHHS B OKPY>KaIOIIEH Ccpejie;

- OCYILIECTBIATh TIOJT PYKOBOJCTBOM IieAarora IIOMCK HH(pOpMAIUU
dbu3nyecKoro cojepkaHus B ceTH MIHTepHET, caMOCTOSTEIbHO
dbopMynupysl TIOMCKOBBIM 3ampoC, HAXOAWUTh MYTH OIpPEACICHUs
JIOCTOBEPHOCTH TIOMy4YeHHOH WHGOPMAlMd HAa OCHOBE HMEIOIIMXCS
3HAHHUH M JIOITOJIHUTEIbHBIX HCTOYHHKOB,

- UCIOJIb30BaTh MPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUil O0TOOpaHHYIO
1eAarorom HAy4YHO-TIOMYJISIPHYO JUTEpaTypy ¢duznyeckoro
COIEpKaHUsA, CIPAaBOYHBIC MaTepUalbl, pecypcsl ceTu HHTepHeT;
BIaJeTh NpUEMAMH KOHCIEKTHUPOBAaHUSA TEKCTa, HpeoOpa3oBaHUs
nHpopMalMu U3 OJHON 3HAKOBOM CHUCTEMBI B JPYIYIO C OMOpPON Ha
aNTOPUTM W YTOUHSIOIIME BOMNPOCHI MEAArOra; CO34aBaTh IOJ
PYKOBOJICTBOM TeAarora ¢ o0CykKJ€HUEM IJIaHa padOThl MUCbMEHHBIE U
YCTHBIECOOOIIIEHHS HA 0CHOBE HH(POPMAIIMU U3 HECKOIBKUX UCTOUHUKOB
(U3UYECKOTO CONEpKaHMs, MYOJIMYHO TMPEACTABIATh PE3YIbTaTh
IIPOCKTHOMW WJIN UCCIIEN0BATEIBCKON ACATEIBHOCTH; IIPU YTOM IPaMOTHO
VCIIOJIb30BaTh M3YYEHHBIM NMOHATUHWHBIA allapar U3y4aeMoro pasjelia
GU3MKKM W CONMpPOBOXKAATh BBICTYIJICHUE IIpe3eHTalel ¢ ydérom

0COOEHHOCTEH ayIuTOpUN CBEPCTHUKOB. TEMATUYECKOE
TUIAHUPOBAHUE

Temarnyeckoe IJIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJMMBIX HA OCBOCHHUE
KaXKJ101 Tembl yueOHoro npenmera «DusukanIpumepHoii aganTupoBaHHON 0CHOBHOM
00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl OOYYarOIIUXCS C
3aIEPKKOM TCUXHYECKOTO PAa3BUTHS, B LEJIOM COBHAAAIOT C COOTBETCTBYIOIIMM



paznenom IlpumepHoit pabouedt mporpammbl  ydeOHOTOo mpeamera «Du3nkay
oOpa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO o00miero oOpaszoBanus. Ilpu sToMm
Opranuzaiusi BOpaBe cCaMa BHOCUTb M3MEHEHUSI B COAEPKAHUE U PacHpelIesiCHHE
y4eOHOro Marepuaina Mo rojaM oOydeHHs, B TOCIEAOBATEILHOCTh U3YYCHHS] TEM U
KOJINYECTBO YacCOB HAa OCBOCHHUE KaXIOM TEMBI, ONPEACICHUE OPraHU3aLMOHHBIX
dbopm oOyuenuss u T.I. OOOCHOBAHHOCTH JAHHBIX W3MEHEHHH oOmpenensercs
BbIOpaHHBIM  oOpasoBatesnibHOW  opranuzaruedt  YMK,  uHauBHIyaJlbHBIMU
NcuXx0(U3NUYECKUMU OCOOEHHOCTSIMU KOHKpETHbIX oOydaromuxcs ¢ 3I1P, ctenenbro
YCBOCHHOCTH UMM Y4€OHBIX TEM, pEKOMEHAAIMSAMU 110 OTOOPY U afanTaiuu yaeOHOro
Mmarepuana 1o (usmnke, npeAcTaBiIeHHbIMU B [10sICHUTEIBHOM 3aIKCKe.



7 KJIACC (68 u)

TemaTuuecku
HO0JI0K,
TeMa

OcHOBHOe cofepaxanue

OcHOBHBbIE BU/IbI 1eSITeJIbHOCTH Y4aLXCs
(Ha ypoBHe Y4eOHbIX JelicTBU)

Paznen 1. ®usuka u e€ pojb B NO3HAHUH OKPYKA0IIero mupa (6 4)

PDusnka — HayKa
o npupone(2 v)

®duzuka — Hayka O Ipupoje. SIBieHust npupoabl
(MC>). ®usudeckne SABJICHWA: MEXaHHYECKHE,
TEIUIOBBIC, JJICKTPUUECKUE, MAarHUTHBIC, CBETOBBHIC,
3BYKOBBIE.

BrIsiBIIeHHE OCHOBHBIX pasiMyYUil TIPH IIOMOIIM IIefarora Mexay OGU3HYeCKUMH W XUMHYECKHIMH

npeBpameHusMu (MC — xumust).

PacnosHaBanne M Kkinaccupukanus Hociae OOCYXKIECHHS C IeJaroroM HpH IOMOIIM HABOISIIMX BOIPOCOB
GU3MYECKUX  SBICHUH: MEXaHHWYECKHX, TEIUIOBBIX, OJICKTPHYECKHX, MArHUTHBIXU CBETOBBIX.
Habmonenne u onucanme GU3NUECKUX SIBICHUI Ha 6a30BOM ypOBHE.

dDuzuyeckue
BeJHYHHBI (2 1)

dusnyeckue BEJIMYHUHBI.
W3mepenneduznyaeckux

Benuund. Pusuyeckue npubopoi®

OmnpeneneHne Npy MOMOIIH ITEAArora MeHbl IeJICHUS Kbl H3MEPUTEILHOTO Mprudopa.
Usmepenne mo o0Opasiy mojJ pyKOBOACTBOM II€arora JIMHEHHBIX Pa3MEpOB Tel M MPOMEXKYTKOB

5 MC — 3/leMeHTHI COZIepIKaHHs, BKITIOYAIONIHE MEKTIPEIMETHBIE CBA3H, KOTOPHIE TIOAPOGHEE PACKPHITE B TEMATHYECKOM TIIAHHPOBAHHH.
¢ KypcuBom 0603Ha9eH yqeOHBIH MaTepHal, KOTOPHIH H3ydaeTcs, HO He BEIHOCHTCS HA IPOMEKYTOIHYIO H HTOTOBYIO aTTECTAIHIO.

2.

1.

2.

Hozpewnocms ~ usmepenuil.
MexnyHapogHascucreMa
e/IVHHII
Jemoncmpayuu’

MexaHHYECKHE, TEMJIOBLIE,
SIEKTPUYIECKHE,  MATHUTHBIE, CBETOBBIE
SIBJICHUA.

dusuyeckue npubOpLl U IpOLEAYypa

MPSAMBIXU3MEPEHUI aHAJIOTOBBIM U ITH(PPOBBIM
prOOpOM.

Dponmansvuvie 1adopamopuvie padbomsl uau
9/1eKMPOHHAA 0EMOHCIMPAYUA.

Onpenenenne LEHEI

JISTIeHUsT U3MEpPUTETHHOTO Ipubopa
(ncmonp3ys TEXHOJIOTHYECKYIO KapTy
HKCTIEPHIMEHTA).

M3mepenne o00bEMa KUAKOCTH U
TBEPJOTO TEJIA.

BPEMEHHU € Y4ETOM IOIPEUIHOCTEH.
W3mepenue mmo o0pasiy 1moj pykoBOJACTBOM Ieiarora 00bsEMa sKUIAKOCTH U TBEPOTO Tea.
W3mepenue mo oOpasily moj pyKOBOACTBOM II€arora TEMIIEPaTyphl IPH MOMOIIH
KUAKOCTHOTOTEPMOMETPA U JaTYUKA TEMIIEPATYPhI.
BrinonHeHNe HECIOXHBIX TBOPUYECKMX 3aJaHUM C ONMOpPOH Ha aIrOpUTM, IIPEABAPUTEIHHO
Ppa3o0paHHBIii C IEIar0roM M0 MOUCKY CIIOCOOOB M3MEPEHHUST HEKOTOPBIX (PH3MYECKUX XapaKTEPUCTHK,
HampuMep, pa3MepoB MallbiX OOBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OONBIINX
PpacCTOsIHUI, MaJbIX IPOMEXYTKOB BpeMeHn. OOCyXIeHne MpeyiaraéMbIX CIIoCO00B.




3. Onpedenenue pamepos Maivix mei.

EcrecTBeHHO-
HAY4YHBI
MeTO/
no3HaHus (2 4)

Kak ¢wusnka u Jgpyrue ecTecTBEHHBIC
HayKH HM3y4alT mpupony. FEcmecmeenno-
HAyuHulll MemoO  NO3HAHUs:  HabmooeHue,
HOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUICCHUE
2unomes, dKCHEPUMEHM NO NpoGepKe 2Unomes,
obvscHeHue Habdaemo2o asnenus. Onucanue
QusuueckuxaeieHuil ¢ NOMOubI0 Mooenell.

[Ipenmet u MeTONBI HUUKH.
Jemoncmpayuu

1. Onpenenenue NOrpemIHOCTH
JKCTIEPUMEHTA.

BbIIBIKEHNE THITOTE3 MTOCIIE MPEIBAPUTEILHOIO 00CYKACHUSI C TIEIaroroM, OOBSICHSIOIINX
MIPOCTHICSABICHNUS, HAIIpUMep:

— TI0YeMY OCTaHABJIMBACTCS JBIIKYIIEECS MO TOPU30HTAILHOM TOBEPXHOCTH TEIIO;
— TI0YeMy B JKapKylo IIOTOAY B CBETJION OJEK/IE MTPOXJIAAHEH, YeM B
TéMHOI. BBIO0Op C1TOCOO0B MPOBEPKH TUIIOTE3 U3 IPEUIOKEHHBIX ITE€1arOTOM.
HaOmonenne npeioKEeHHBIX MEIaroroM MCCJIENOBaHUH IO TPOBEPKE KaKOH-THOO THIOTE3BI,
HarpuMep: AaJbHOCTh IOJETa INapuKa, MyNIEHHOTO TOPH30HTAJIBHO, TeM Oouiblle, YyeM Ooble
BBICOTA ITyCKa.
[TocTpoeHne COBMECTHO C II€AAaroroM NpoCTeHINX Mozeel (U3MUECKHX SIBICHNH (B BHJIE PUCYHKOB
WM CXeM), HallpuMep MajieHrue TpeMeTa; IPSIMOIHHEHHOE PaclipoCTpaHEHHE CBETA.

Paznen 2. IlepBoHauanbHbIe CBeICHUS 0 CTPOEHMH BerecTna (5

1)

Crpoenne
Bemecrna (1

1)

CrpoeHre BelecTBa: aTOMBI U MOJEKYJIBI, UX
paszmepul. Onvimeut, Jdokasvlearoujue
OUCKpemHOe CIpOoeHUe 6eljecmed.

@ponmansusle nadopamopusle padomuvt u

HaGimonenne 1 MHTEpIpeTaIys COBMECTHO C IIEJIaroroM OIBITOB, CBHETEILCTBYIOIINX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHHU BEILECTBA: ONBITHI C PACTBOPEHUEM Pa3IMUYHBIX BEIECTB B BOJE.
OneHka Ipu NMOMOILM TEXHOJOTHUECKON KapThl pa3MEpOB aTOMOB M MOJEKYI C
ncnonb3oBaHueMdotorpaduii, MOTyICHHBIX HA aTOMHOM CHIIOBOM MUKpockorie (ACM).
Omnpeznenenue nocne NpeaBapuTENILHOTO 00CYKICHNUS C IIEAaroroM Pa3MepOB MabIX TEl.




7 Bee JlemoncTpauuy u JlaGoparopHble paGoThl, IIPEJICTABIEHHBIE B COMEPKAHMM, JOMYCKAETCA(MOXKHO) NPOBOUTh, HCTIONb3Ys HH(OOPMAIMOHHBIE H SJIEKTPOHHBIE TEXHONOTHH (LM(pPOBbIE
00pa3oBaTeIbHBIE PECYPCHI).

onvimoi®.
1. Onenka nuamerpa aToMa METO/IOM DSZIOB
(cucnonb3oBanueM Qororpaduii).

JABuikenune
H
B3aUMO/IEHCTB
He YaCTHIL
BelecTBa (2 4)

JBmxenne dwactun — BemecTtsa.  CBs3b
CKOPOCTH JIBIDKCHHSI YacTHUI] C TEMIIEPATYpPOH.
BpoyHoBckoe JIBIDKEHUE, T dy3us.
Bzaumooeiicmeue yacmuy seujecmea:
npumsidicenue u OmmaniKusarue.

Hemoncmpayuu

1. Habmonenne 6pOyHOBCKOTO ABMIKEHHUS.
@poumansvuvie n1adopamopHvle padomol u
onsimul
1.OmnBbITHI N0  HabIIOICHUIO
TEIUIOBOTOPACIIUPEHHs T'a30B.
2.0mBITE IO OOHAPY)KEHHUIO ICHCTBUS CHII
MOJIEKYJISIPHOTO NPHUTSKCHUSL.

Habnronenne n 00bsiCHEHHE TTPH TIOMOIIIH Tiefarora OpOyHOBCKOTO IBIKEHUS U SIBICHUS TUQPY3UH.
[IpoBenenue u OOBSCHEHHWE C OMOPOH Ha aNTOPUTM, HPEABAPHTEILHO Pa300OpaHHBINA C IEJaroroM
OIIBITOB 110 HAOJIOICHNIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBenenne M OOBACHEHHE OMBITOB C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO pa3o0paHHBIN C
TIeIaroroM 1o oOHAPY>KEHUIO CHJI MOJIEKYJISIPHOTO MPUTSDKEHUS M OTTaJIKHBAHMS.

ArperarHsl
€COCTOSTHHSA
BemecTBa (2 4)

ArperaTHbie COCTOSIHUS BELIECTBA:
cmpoenue 2a308, JrcuoKocmen
u meépovix

(kpucmaniuveckux) mei. Bzaumocesass mescoy
CBOUCMBAMU BEUJeCE 8 PAZHBIX ASPE2AMHBIX
COCMOAHUAX U UX  AMOMHO-MONEKVISAPHBIM
cmpoenuem.  OcobenHocmu — azpecamubix
COCMOAHULL 800bL.

JHemoncmpayuu

1. Habmonenue auddysum.

Omnucanne MoJ PYKOBOJCTBOM Iejarora (C HCIOJb30BAaHHEM IPOCTBIX MOJENeH) OCHOBHBIX
pa3Iu4UiB CTPOCHUHU I'a30B, JKUAKOCTEH U TBEPABIX TEIl.

HavanpHble TIpefcTaBIeHHS O Majlol CXKHMAeMOCTH JKHIKOCTEH M TBEPABIX Tell, OONBIION
C)KMMAaeMOCTH ra30B.

OObsicHeHHe Ha 6a30BOM YPOBHE MO/ KOHTPOJIEM IeJlarora 0 COXpaHeHHH (OpMbI TBEPIBIX TN U
TEKY4YECTH KHUJKOCTH.

HaOmonienne 3a onpITamu, 10Ka3bIBAIOIINMHE, YTO B TBEPJOM COCTOSIHUH BOZIBI YACTHIIBI HAXOAATCS
BCPEIHEM Jajbllle APYT OT Apyra (IWIOTHOCTh MEHBIIE), YEM B SKHJIKOM.

VYcraHoBNIEHHE € OMNOPOM HAa JUAAKTUYECKHHA MaTrepual NpPOCTBIX B3aMMOCBS3€H Mexay
0COOCHHOCTSIMH arperaTHbIX COCTOSIHWI BOJBI M CYIIECTBOBAHMEM BOAHBIX oprann3mMoB (MC —
Ouosorusi, reorpadus).

Paznen 3. /IBuskenne u B3aumopeiicteue tes (21 u)

Mexanuuyecko
easu:kenue (3

)

Mexanuueckoe npuxeHue. PaBHoMepHOE U
HepaBHOMepHOe ABIKeHne. CKopocTh. Cpeonss
CKOpOCMb  NpU  HEePaABHOMEPHOM  OBUINCEHUU.
Pacu€r nmytu u BpeMeHU ABUKEHUS.

Hemoncmpayuu
1. Habmronenune MEXaHHYIECKOTO
JIBHDKCHUS

HccnenoBanue paBHOMEPHOIO JBMKEHUS U ONPENEIECHUE €r0 PU3HAKOB 1OCIIE
MIPEIBAPUTEITHHOTO00CYKICHHUS C TIE€arOTOM.

Habmonenne HepaBHOMEPHOTO JIBUKESHHS U ONIPEISIICHNE €T0 OTIANYNN OT paBHOMEPHOTO
JBUXCHHUSTIOCIIE TIPEABAPUTEITHHOTO OOCYXICHHS C TIEIaroroMm.

Pemenne TUNOBBIX pacy€THHIX 3a1ad B 1—72 JEWCTBUS C OMOPOI Ha alTOPHTM,
MIpeIBapUTEIHLHOPA300paHHBII COBMECTHO C TEJaroroM Ha OIpeNeNieHUe IyTH, CKOPOCTH U
BPEMEHU PABHOMEPHOTO




8 3mech u nanee MPUBOIUTCS PaCIIMPEHHBINA ITepedeHb T1ab0paTOPHBIX pabOT M ONBITOB, U3 KOTOPOTO YYHUTEIb JIefIaeT BEIOOP IT0 CBOEMY YCMOTPEHHIO M ¢ YUETOM CIIMCKA SKCIIEPUMEHTAIBHBIX 3aJaHuH,
npeuiaraeMsix B pamkax OI'D no ¢usuke.

Tena. JBYKCHUSL.
2. U3mepenue CKOPOCTH AHanu3 npy MOMOIIH ITearora rpa(ukoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.
MPSIMOJIMHENHOTO
JBIKCHUSL.
@poumansvuvie nadopamopHsle padomol u
onslmul
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO

JBIDKeHUsT (IIApUKa B IKUAKOCTH, MOJICIH
AIEKTPUICCKOTO aBTOMOOMIIS U T. 11.).
2. Omnpenenenue cpenHei

CKOPOCTH CKOJBXKEHHA Opycka WM
IIapyKa 110 HAKJIOHHOH IUIOCKOCTH.

I/IHepHI/lﬂ, SIBnenue HWHCPpLUU. 3akon unepyuu. OObsCcHEHHUE npyu noMoumu TEXHOJOTHICCKON KapTbl W Neaarora U MpOrHo3MpOBAHUC 5[BJ'I€HPII7[,
Mmacca, Bzaumooeiicmeue men kax npudyuna usMeHerusl O6YCHOBJ'ICHHBIX HHGpHI/IGﬁ, HaopuMep: 4TO MPOUCXOAUT IIPHU TOPMOKCHHUHU WM PE3KOM MAHCBPC
IJIOTHOCTH (4 ‘-l) CKopocmu osuoicenust men. Macca kax mepa aBTOMO6I/IJ'I$I, NO4YEeMYy HECBO3MOKHO MI'HOBCHHO IIPECKPATHUTH ABHUKCHHUC HA BCJIOCUIICAC NI CAMOKATE

uHepmrocmu  meid. ILtoTHOCTH BCIICCTBA. UT I
Cés13b NIOMHOCMU C KOAUYECEOM MOJIEKY1l 6 Ha6mo,ueHHe u 0a30BBIi aHAIN3 OIBITOB oA pPYKOBOACTBOM TIi€garora, ACMOHCTPUPYIOIIHUX

edunuye 06véma sewecmsa. HU3MEHEHHE CKOPOCTH JBWXKECHHUS Tella B PE3YIbTaTe NEHCTBUS Ha HETO APYTUX TEIl.
Jemoncmpayuu Perrenne THMOBBIX pacu€THHIX 33/ad B 1—2 JeWCTBUS C OMOPOI Ha aJrOPUTM, MPEIBAPUTEIBHO
1. HaGmoneHue siBICHNS] HHEPIIHN. pa3o0paHHBII COBMECTHO C II€Iar0roM Ha OIpe/ieIeHHe MacChl Tela, ero 00bEMa U INIOTHOCTH.
2. HaOimonenne M3MEHEHUsI CKOPOCTH HaOmonenne u 0a30BBIii aHaIM3 ONBITOB MOJA PYKOBOACTBOM MENarora, AEMOHCTPHPYIOIINX
IIPUB3aUMOJICHCTBUY TEIL. 3aBUCUMOCTb U3MEHEHUS CKOPOCTH TeJla OT €r0 MacChl IIPU B3auMoJeicTBuM Tei. M3amepenue maccsl
3. CpaBHEHHE Macc 10 B3aUMOJCHCTBHUIO TEIl. TeJa pa3IMYHbIMH CIIOCOOaMHU.

OHpG,I[eJ'IeHI/IG COBMECTHO C I€AaroromM mji0THOCTH T€Jia B PE3YyJIbTATC U3MEPCHHUA €0 MaCChbl U 00BéMma.




Cuia. Buasr
cn(14 )

Cua Kak
XapaKTepUCTHKA

B3auMofeiicTBus Tes. Crila yIpyrocTd U 3aKOH
I'yka.  Hszmepenue cunvt ¢ nomowwio
Ounamomempa. SIBICHUEC TATOTCHUS M CHJIA
TspkecT. Cuna msigcecmu Ha Opy2ux NAAHEmax
(MC). Bec mena. Hesecomocmo. ClioxeHUE CUII,
HAMpaBJIECHHBIX 1o OTHOU TIPSIMOM.
PasnopeilictBytomas cuit. Cura mpenus. Tpenue
CKoboicenUs u mpenue noxkos. Tpenue 8 npupoode
umexuuxe (MC).

JMemoncmpayuu’
1. ClioKeHue CHI, HAMPABJIEHHBIX 10
OJITHOMIIPSIMOM.
2. Hemoncmpayusi  cunvl  ynpyzocmu

HAPA3TUYHbIX MAMEPUATAX.

Dpoumanvuvie nabopamopnsvle padomel u

onvimbol.
1. OnpezaeneHue WIOTHOCTH TBEPIOTO TeTa.

2. OnbIThI, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTb pacTshkeHus (nedopmariin)
MIPY>KUHBI OT NIPHJIOKESHHON CHIIBL.

3. OnBITH, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTBCHIIBI TPEHUS CKOJIBXEHUS OT
Beca Teja U XapaKTepa CONPHUKACAIOUINXCS
MIOBEPXHOCTEH.

W3y4eHne COBMECTHO C I1€1aroroM B3aMMOJCHCTBUS KaK IPHYNHBI N3MEHEHHSI CKOPOCTH TeJIa UM €T0
nepopMaIim.
OmnucaHue Ha Ha4YaIbHOM YPOBHE pEalbHBIX CUTYyallui B3aUMOAECHCTBHS T C IOMOIIBIO MOAETICH, B
KOTOPBIX BBOAWUTCSI IIOHITHE U N300paKCHNE CHITBI.
W3yueHne moj pyKOBOJACTBOM I€Aarora CHJIbl YNPYrOCTH, 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT
YIUITMHEHHST PE3MHOBOTO ITHYPA WIIN IPYXKHUHHI (C TIOCTPOCHUEM TpaduKa).
AHanu3 ¢ onopoi Ha AWJAKTUYECKUI MaTepual o KOHTPOJIEM [I€Aarora NpakTUYeCKUX CUTYalHH,
B KOTOPBIX NPOSIBISIETCS] AEHCTBHE CHIIBI YIPYTOCTH (YHPYroCTh Msda, KPOCCOBOK, BETOK JIEpeBa
U Jp.).
AHanu3 ¢ onopoil Ha AUIAKTUUYECKUI MaTepuai Moj KOHTPOJIEM Ielarora CUTyalluid, CBA3aHHBIX C
SIBICHUEM TATOTEHUS.
[TonnmaHue ¢ OmOpoil Ha CXeMbl NPU IOMOIIM IIefarora OpOMTAILHOTO IBMKCHHUS IUIAHET C
HCIIONB30BaHUEM SIBICHUS TATOTeHUs U 3aKoHa HHepuu (MC — acTpoHOMIS).
W3mepenne Beca Tena ¢ MOMOIIBIO JuHAMoMeTpa. OO0CHOBAaHHUE 3TOTO CHOC00a M3MEPEHHS TOCIe
TIOBTOPEHHMS C TIEJArOTOM.
HaOmonenne siBieHus HEBECOMOCTH.
HaOmonenne 3a SKCieprMEHTANIBHBIM HOJyYEHNEM TIPaBHIA CIOKCHUS CHJI, HAIIPABJICHHBIX BIOIb
onHoM npsiMoi. OnpeneneHue Npy NOMOLLM eJarora BEIMYUHbl paBHOACHCTBYIOLIEH CHII.
W3zydenne o pykoBOACTBOM IEJarora CUIIbl TPCHNS CKOJIBXEHHS U CHIIBI TPEHUS TIOKOSL.
HccnenoBanne ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Telsa
1 CBOMCTB TPYILUXCS TIOBEPXHOCTEH.
bazoBblif aHanM3 ¢ OMOPOH HA AWAAKTHYECKHN MaTepHas HOJ KOHTPOJEM IeIarora MpakTHIeCKUX
CHUTyallni, B KOTOPBIX POSIBIIAETCS AEUCTBUE CUIIBI TPEHUS, UCTIONIB3YIOTCA CIIOCOOBI €€ yMEHbIICHHS
WIN yBEIWuYeHHs (KaTaHWE Ha JIbDKaX, KOHBKaX, TOPMOXKCHHE aBTOMOOWIIS, MCIIOJIb30BaHHUE
TIOJIIIUITHUKOB, MJIaBaHUE BOJHBIX KUBOTHBIX U Ap.) (MC — Ouonorus).
Pemenne THIOBBIX pacu€THBIX 3a1ad B 1—2 neiicTBUS ¢ ONMOPOI HA aNrOPUTM, HPEIBApUTEIHEHO
pa300paHHBIIl COBMECTHO C TIEJarOTOM C MCIIOIb30BaHNEM (popMyIT st pacdéTa CHIIBI TSKECTH, CHITBI
YIIPYTOCTH, CHJIBI TPEHHUSL.

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTeH U ra3oB (21 4)




JlaBneHu

e.

Iepenau

a

JaBJIEHU

A

TBEPABIM
HTEeJIaMH,
SKHIKOCTAMH
urazamiu (3 4)

Hasnenne. Cnocobwl ymeHvueHUs u
yeenuuenusoasienus. Jlasnenue 2asa.
3asucumocmyp
dasnenus 2asa om 06wvéma,
memnepamypul. Ilepedaua daenenust
meEpobIMU MeNaMU, HCUOKOCTAMU U
2azamu. 3axon Ilackans.
Inesmamuueckue Mawunbi.
HMemoncmpayuu’
1. 3aBucumocCTh JaBIICHAS
rasza oT
TEMIIEPATYPHI.

Anann3 1 00bsICHEHHE ¢ OMOPON Ha AWIAKTHYCCKHI MaTepuai Mo KOHTPOJIEM IIeAarora OIbITOB
HTPAaKTUIECKHUX CUTYAIIH, B KOTOPBIX IPOSBISIETCS CHJIa TaBICHIS.

O00CHOBaHUE C OMOPOI Ha TEXHOJIOTHYCCKYIO KAPTY MPH IIOMOIIIH ITEAArora Cioco00B YMECHBIIICHUS
WYBEITUYCHUS TABIICHUSL.

M3ydenue noa pykoBOJICTBOM Ie/larora 3aBUCUMOCTH AaBlieHHs raza oT 00bEMa U TeMIepaTyphl.
W3yueHne moa pyKOBOJICTBOM IeIarora 0COOCHHOCTEH Mepeaayn AaBJICHUS TBEPIBIMU TEIIAMHU,
KHUIKOCTAMU ¥ razamMu. OOOCHOBaHUE PE3YJBTATOB OIMBITOB OCOOCHHOCTSIMH CTPOCHHS BEICCTBA
BTBEPJIOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSAX MPEUIOKCHHBIME (OPMYITUPOBKAMH.
HaGnrogenue 3a sKkcriepuMEHTAIBHBIM JJOKa3aTebCTBOM 3akoHa [lackars.

2. Ilepenaya maBIeHUS KUIKOCTHIO U Ta30M.

Pewmienne TUNoOBBIX pacd€THBIX 3a1ad B 1—2 NEHCTBUS C ONMOPOH HAa alrOpUTM,
IIPeIBapUTEIbHOPA300paHHBIN COBMECTHO C IIEIaroroM Ha pacdyéT AaBICHHS TBEPIOTO Tema.

JaBienue 3aBUCUMOCTb  JABIEHUS  JKUAKOCTH  OT HccnenoBanne ¢ omopoil Ha TEXHOJOTHMUYECKYIO KapTy IO PYKOBOACTBOM II€Zarora
SKHIKOCTH (5 ) mryOuHBL.  [udpocmamuueckuii  napaookc. 3aBUCHMOCTHIABIICHHS )KUAKOCTH OT ITyOUHBI TOTPYXKEHHS U INIOTHOCTH KHUIKOCTH.
Coobwaiowuecss  cocyowl.  Tuodpasnuueckue | HabGmomeHne n HauaJbHOE MOHMMAHUE THAPOCTATHYECKOTO ITapagoKca Ha OCHOBE 3aKOHA
MEXAHUIMbL. IMackans.M3y4yeHre COBMECTHO C EJATOIOM COOOIIAIOIINXCS COCYOB.
Jemoncmpayuu’ Pemenne TUNOBBIX pacy€THHIX 3aad B 1—2 NEHCTBUS C OMOPOI Ha aJTOPHUTM,
1. CooOmatormuecst CoCyssl. Mpe/IBApUTEIbHOPA300paHHBIN COBMECTHO C IEIaroroM Ha pacyér JaBJICHUS )KUIKOCTH.
2. 'mopaBnuaeckuii mpece. HaGmonenne 3a 00bICHEHNEM IPUHIIHIA JEHCTBHS THIPABINIECKOTO TIpecca.
AHanu3 W OOBSICHEHHWE C OINOpOil Ha IMOAKTUYECKUH Marepuai IoA KOHTPOJIEM Iiefarora
MIPAKTHYECKUX CUTYAIUH, IEMOHCTPHUPYIONIHX IIPOSIBICHNE TABICHNS )KUAKOCTH 1 3akoHa [Tackais,
HarpuMep MpoIecCOB B OpraHU3Me IpH NTyO0KoBOgHOM HBIpsiHUN (MC — Guosnorus).
AtmocepHO Armoctepa 3emimm  u arMocdepHoe HaOmonenne 3a sKkcriepuMeHTalIbHBIM OOHApyXEeHHEM aTMOC(HEPHOTO TaBIICHHUSI.
e napjaenue (6 JaBIICHHE. Ipuuuno cyujecmeoBanus AHanu3 1 00BsCHEHHE ¢ ONMOPOH Ha JUIAKTHUECKUN MaTepHai Moj KOHTPOJIEM Iejarora OIbITOB
q) 6030YUHOTL 060104KU 3emnu. Onvim UIPAKTUYECKUX CUTYalUil, CBSI3aHHBIX C AEHCTBHEM aTMOC(EPHOTO JIaBICHUSL.
Toppuuennu.  Hzmepenue  ammocghepnoco | Habmromenue 3a 0ObSCHEHMEM CYIIECTBOBAaHUS aTMOc(ephl Ha 3eMile M HEKOTOPBIX IUIaHEeTaX MITH
Oasnenusi.  3asucumocmv  ammocghepnoco | e€0TCYTCTBUS Ha Npyrux miaHerax u Jlyne (MC — reorpadwusi, actpoHOMUS).
0asneHus Om GblCOMbl HAO YPOGHEM MOpA. bazoBoe moHMMaHNe NPUYMH W3MEHEHHMs IUIOTHOCTH aTMOC(Epbl C BBICOTOH W 3aBUCUMOCTH
Ilpubopvr  Ona  usmepenus ammoc@epHozo arMoc(epHOro JaBjeHUsl OT BBICOTHI.
oasneHust. Perrenne THMOBBIX pacy€THBIX 3amad B 1—2 AEWCTBUS C OMOPOW HA aJTOPUTM,
Jemoncmpayuu’ MIpeIBapUTEIHLHOPA300paHHBII COBMECTHO C MEAAroroM Ha pacdéT aTMOC(EpHOTO TaBICHUS.
1. IIposienne geHCTBU W3ydenue moa pyKoBOACTBOM II€Aarora ycTpoicTsa 6apoMeTpa-aHepoua.

arMoc(epHOTo1aBICHHSI.




HeiicTBue
JKHIKOCTH "
raza HA

NOrpy:KéHHOE B
HuXx TeJo (7 4)

1.

2.

Meticmeue  oicuokocmu  u - eaza  Ha
noepysxcénnoe 6 Hux meno. BulTankuBaromas
(apxumenoBa) cuna.3axon Apxumeoda. IInasanue
men. Bozoyxonnasanue.

JMemoncmpayuu’

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHIIBI OT
00béMa MOTPYKEHHON YACTH TeJia UILIOTHOCTH
JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY
BBITECHEHHOM XKHUJIKOCTH.

3. VYcnoBue niaBaHus TeN: IJIaBaHUE HIIH

HNOTPYy)KEHHe Tel B  3aBUCHMOCTH  OT

COOTHOIIICHHS TUIOTHOCTEH Tea U KHUIKOCTH.

Dpoumanvuvie nabopamophnsvle padomel u
onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJE OT 00BEMa MOTPYXEHHOH B JKHUIKOCTh
9JacTH Telna.

2. OmpeneneHne BBITATKUBAIONIEH —CHJIBI,
JICHCTBYIOLLIE Ha TeJo, THOrPYyKEHHOE B
KHUJKOCTb.

3. IIposepka HE3aBUCHUMOCTHU

BBITAIKMBAIOIIEH CUJIBI, JEMCTBYIOIIEH Ha TEIO
B )KMJIKOCTH, OTMAcChl TeJa.

4. OnbITHI, JIEMOHCTPUPYIOLINE
3aBUCUMOCTD BBITAJIKUBAIOIICH CHUTBI,
JIEUCTBYIOIIIEN Ha TEJO B KUIKOCTH, OT 00bEMA
HNOIPYKEHHOM B J)KUJKOCTb YacTU Tejlda U OT
TUIOTHOCTH KHUJAKOCTH.

5. KonctpyupoBanue  apeomerpa  WIH
KOHCTPYUPOBaHHUE JIOJKW W OIpeleneHue e
rpy30H0AbEMHOCTH.

Habnronenue 3a SKkCrIepUMEHTATBHBIM O0HAPYKEHUEM JICHCTBHS XKUIKOCTH U T'a3a Ha MOTPYKEHHOE B
HHUX TeJIO.
Omnpenenenue ¢ Onopoi Ha TEXHOJIOTHUYECKYIO KapTy BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TeJIO,
MOTPYKEHHOE B KUJIKOCTb.
Habnronenne 3a mpoBeneHnEM B 00CYXKIEHIE COBMECTHO C TIEIaroroM OIIBITOB, EMOHCTPUPYIOIINX
3aBHCHUMOCTD BBITAJIKHBAIOIICH CUIIBI, ICHCTBYIOIICH HA TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOM
B ’KHUJIKOCTh YaCTH TeJia M OT INIOTHOCTH >KHUJKOCTH.
HccrenoBarwne Mo pyKOBOICTBOM II€Jarora 3aBUCHMOCTH Beca Tella B BOJie OT 00BbEMa MOTpyKEHHOH
B KHJIKOCTH YaCTH TeJlIa.
Perrenne THIOBBIX pacy€THBIX 3afad B 1—2 ACWCTBHUS C OMOPOW HA alTOPUTM,
MIpeaBapUTEIHLHOPA300paHHbII COBMECTHO C IIEAATOrOM Ha NMPHMEHEHHE 3aKoHa ApXuMmena 1
ycnoBus iaBanus Tea. KoHcTpyrpoBaHue npy MOMOIIM NIEfarora apeoMeTpa Uik
KOHCTPYHMPOBAHUE JIOAKU U ONPEIEIICHUEEE TPY30I10IbEMHOCTH.

Paznen 5. Pagora n MougHocTh. JHeprus (12 1)




Padora Mexannyeckast pabora. MouHOCTh HaOmonenne 3a SKCIIepUMEHTAIBHBIM ONPEEICHNEM MEXaHHYECKOH pabOoThl CHIIBI TSDKECTH INPH
H MaJCHUU Tela W CHIbl TPEHUS IPH PaBHOMEPHOM NEPEMEINEHHHM Tela I0 TOPU3OHTAIBHOM
MOIIHOCTH MTOBEPXHOCTH.

(B ) Habmronenue 3a qeMoHcTpanyei pacyéra MOIHOCTH, pa3BUBAaeMOM NPHU NOABEME IO JIECTHHIIE.
Pemrenne THMOBBIX pacuéTHHIX 3a1ad B 1—2 AEHCTBHA C OMOPOH HA aNTOPUTM, MPeIBapUTEIHHO
pa300paHHBIIl COBMECTHO C TI€JIaroroM Ha pacuéT MexaHH4eCKOW paboThl 1 MOITHOCTH.

IIpocToie IIpoctbile  MexaHM3MBL:  pbluar, Onok, | HauanpHOoe MOHMMaHME BBIMTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB Ha MPHMEpE phlyara, MoJBIKHOTO

MeXaHHU3MBI (5 HaKJIOHHAs TIOCKOCTh. [Ipasuno paenogecusi | W HENOABMIKHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.

4) poivaza. Ilpumenenue npasuna pasHoGecus. HccrnenoBanne COBMECTHO C MEAroroM ycjaoBUs paBHOBECHUS phlyara.

puluaza k 610Ky. «3onomoe npaguno» mexanuky. | OOHapyXeHHE MO PyKOBOJACTBOM IEAarora ¢ ONOpPOi Ha AMIAKTUYECKHH MaTepHall CBOMCTB MPOCTHIX
KIIJI mpocteix  MexaHu3MOB. I[IpocThle | MEXaHM3MOB B Pa3JIMUHBIX HHCTPYMEHTAX U NPUCIIOCOOIEHHSX, HCIIONB3YyEeMbIX B OBITY M TEXHHUKE, a
MEXaHU3MEI B OBITY ¥ TEXHHUKE. Takxke B )KUBbIX opranusmax (MC — Guonorus).

Jlemoncmpayuu HaOonenne 3a sKCriepuMeHTaIbHBIM JIOKa3aTeIbCTBOM PaBEHCTBA pabOT MPH MPUMEHEHHH IPOCTHIX

1. ITpuMepsl IPOCTHIX MEXaHU3MOB. MEXaHH3MOB.

@DponmansvHoble 1adopamopHsvle padomol u Omnpenenenue noj pykoBoactsoM neaarora KI1J HakIIOHHOM TJIOCKOCTH.
onvimul Pemrenue THMOBBIX pacu€THHIX 3a4ad B 1—2 NeWCTBUS C OMOPOH Ha aJrOpUTM, MPEIBAPUTEIBHO
1. Onpedenenue pabomol cuivl mpeHus npu | pa3oOpaHHBIA COBMECTHO C IIE[aroroM Ha IMPUMEHEHHWE MPaBHIa PaBHOBECHS phIYara M Ha pacuyér
PABHOMEPHOM 08UdICeHUU mena no | KIIJ.
20PU30OHMANLHOL NOBEPXHOCU.

2. Hccnedosanue ycnoguii pasHosecus puiuaza.

3. Wsmepenue KII/J naxnonmoii naockocmu

(aneKmpOHHAsT OeMOHCMPayus,).
Mexannuyecka Mexannueckast sHeprusa. Kunemuueckas u HaOmonenne 3a SKCrieprMEHTAIBHBIM OIIPEACICHIEM N3MEHEHHS KHHETHYECKON U

siyHeprus (4

)

nomenyuanvras snepeus. Ipespawenue 00no2o
8U0A MeXaHuuecKkou SHepauu 8 Opyeoil. 3aKOoH
COXpPAHEHHUS SHEPTUH B MEXaHHKE.
®poHTAJIBHbIE JadopaTopHble
Pa6oThbl HONBITHI.
1.  M3yueHume  3akoHa  COXpaHEHMs
MEXaHHUUECKOH IHEPTHH (IICKTPOHHAS
JIEMOHCTpanus).

MOTEHINAJIBHOMIHEPTUH TeJIa TIPH €T0 CKATHIBAHMH 110 HAKIIOHHOW TNIOCKOCTH.
DopMyIHpOBaHUE COBMECTHO C II€ar0rOM Ha OCHOBE HCCIIENOBAHHsSI 3aKOHA COXPaHEHMs
MEXaHHUYECKOH IHEPTHH.

[IpencrapieHne npyu MOMOIIH [T€1arora rpaHuI] MPUMEHNMOCTH 3aKOHA COXPAaHEHHSI YHEPTHH.
Pewmienne TunoBbIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIM Ha aJTOPHUTM,
HpeBapUTEIbHOPa300paHHBIN COBMECTHO C MEAaroroM ¢ HCIOIb30BaHUEM 3aKOHA COXPaHEeHHs
SHEPIHH.

Pe3epBHoe Bpems (3 u)




8 KJIACC (68 u)



Crpoenne

u

cBoOlicTBa
BemecTBa (7 4)

Ocnosnbie nonodCcenUst MONEKYNAPHO-
KUHEMmuU4ecKol meopuu CmpoeHus eeuecmaa.
Macca u pasmepor amomos u monexyia. Onvimel,
noomeepxcoarouje  OCHOBHblE  NOLONCEHUS
MONEKYIAPHO-KUHEMUYeCKol meopuu.

Monenu TBEPIIOTO, JKHJIKOTO 31
ra3000pa3Horo COCTOSIHHI BEIIECTBA.
Kpucmannuueckue u  amopguvie  mena.
Obvscrenue ceolicme 2a308, JHcUOKOcmel u
meépovlX  mel  Ha  OCHO8e  NOJIOJCeHUll
MONEKVAAPHO-KUHEMUUECKOU meopuu.
CMauuBaHUe u KanuiiapHule aenenus. Tennogoe
pacwupenue u cocamue.

Jemoncmpayuu’

1. HabmromeHre OpOyHOBCKOTO IBUKEHUSI.

2. Habmonenue nuddy3uu.
3. HaGmronenune  siBieHHi

WKAMJUTIPHBIX SBIICHUH.

4. HabmroneHue TerIoBOro paciupeHus Tel.
5. M3meHenue naBieHus rasa mnpu
U3MEHCHUHOObEMA U HATPEBAHUH WU
OXJIKICHUU.

DponmansvHosle 1adopamopHsvle padomol u
onvimol.

1. OnbITE 0 OOHAPYKEHUIO IEHCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKESHUS (nmu
AIIEKTPOHHAS JEMOHCTPAIIHS).

2. OnbITEl TIO BHIPAIIMBAaHUIO KPUCTAIIOB
MOBapEHHOW COJIM WIIM caxapa.

3. OneITel 10 HAONIOAEHUIO TEIUIOBOTO
pacIIupeHust Ta30B, XAIKOCTESH U TBEPIBIX TEIl.
4. OnpeneneHue JAaBi€HUS BO3AyXa B
OayoHe MmmpuIa.

5. OnbITHI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTB/IABJICHUS BO3/yXa OT €ro 00bhEma
HWHATPEBAHUS WJIH OXJIAXKICHUS.

6. IIposepxra eunomesnl JUHENHOU
3a6UCUMOCIIU ONUHBbL CIONOUKA HCUOKOCMU 6
mepmMomMempuiecKkoll mpybke
ommemnepamypbl.

CMa4YrBaHUA

HaGmonenne 1 uHTEpIpeTalys COBMECTHO C IIEaroroM OIBITOB, CBUAETEILCTBYIOIINX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHMH BEI[ECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJIE.
Pemienne TUNOBBIX pacyETHBIX 3agad B 1—2 AeiicTBUs C ONOPOM Ha anropuTM, MPENBAPUTEILHO
pa300paHHBII COBMECTHO C TIEArOTOM O OIICHUBAHUIO KOJIMYECTBA aTOMOB HJIH MOJIEKYJ B CIIMHUIIC
00BéMa BemecTna.
[IpencTaBnenue mpu MOMOIIM Hearora OPOYHOBCKOTO IBIDKCHUS, IBICHUSA JU(DY3UH U pasIHIni
MEXly HIMH Ha OCHOBE TOJIOKEHHI MOJIEKYIISIPHO-KHHETUYECKOI TEOPHH CTPOCHHUS BELECTBA.
OObsICHEHHUE MTPH HOMOIIM TIEAArora ¢ OMopol Ha AMAAKTUYECKUH MaTeprall OCHOBHBIX PA3IHYNH B
CTPOCHHUHU Ta30B, XHUJIKOCTEH M TBEPABIX TEN C MCIOIL30BAHUEM IIOJIOKEHUH MOJEKYISPHO-
KMHETHUYECKON TEOpUH CTPOEHUS BEIIECTBA.
IIpoBenenue noj pyKoBOJCTBOM IeIarora ONbITOB 110 BHIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM oMU
WM caxapa.
[IpoBenenue COBMECTHO C TIEAAroroM 1 00bsSCHEHHE U3 IPEIIOKEHHOTO MIEPEYHs BHIBOIOB OIBITOB,
JIEMOHCTPHUPYIONNX KalUJUIAPHbIC ABICHUS U SBICHNUE CMAauyHUBaHMUS.
OOBbsICHEHHUE C ONIOPOH Ha TEXHOIOTHYECKYIO KapTy IO PYKOBOJCTBOM IEarora poJiv KalmmIIsIpHbIX
SIBIICHUN JIJIS TIOCTYIUICHUSI BOIIBI B OpraHm3M pactenuii (MC — Ouomnorus).
HaOmronienne onbIToB 10 HAOIIOAEHHUIO TETIOBOTO PACIIUPEHHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.
OOBsICHEHHE C ONIOPOi HAa TEXHOJIOTMIECKYIO KapTy MO PYKOBOACTBOM I1€/1arora COXpaHeHus 00béma
TBEPABIX TEJ, TEKYYECTH )KUAKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYUECTH IS PAa3HBIX
XKHUIKOCTEH),1aBIeHHS Ta3a.
HabmroneHue 3a NpoBeJeHUEM OIBITOB, JEMOHCTPHPYIOLINX 3aBUCHMOCTD JIaBICHUS BO3AyXa OT €ro
00béMa M HarpeBaHMs WIM OXJIAKACHUS, U UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISPHOTO
YUEHHSL.
AHanu3 mpy MOMOIIH MEAarora ¢ ONopoi Ha JUAAKTHYECKHH Marepuas MPaKTHYeCKUX CHUTYyaIUi,
CBSI3aHHBIX CO CBOMCTBAMM Ia30B, )KUJKOCTEN U TBEPABIX TEIL.







2. WccnenoBanmne SBIEHHS TEILTOOOMEHA
IIPY CMELIUBAHUM XOJIOIHOM U ropsiuei BOJBL.
3. Onpedenenue Koauvecmea menjiomsi,
NOAYUEHHO20 8000U Npu  MenjioobMeHe ¢
HazpemvimM MemaiiuiecKum YUIUHOPOM.
4, Onpedenenue yoenbHOU Meni0EMKOCU
eeujecmaea.

5. UccnenoBanue mpouecca HCapeHusl.
6. Onpenenenune OTHOCHUTEIbHOI
BIIXKHOCTUBO3yXa.
7. Onpedenenue  yOenvHOU  MmMeniomul
NAABNEHUILO.

OOcyXIeHHEe COBMECTHO C MEJAroroM 3KOJIOTHYECKUX IOCIEACTBHHA HCIIOIb30BAHUS
JBUTATEIICHBHYTPEHHETO CTOPAHMs, TEIJIOBBIX U rHApoaiekTpocTaHnuii (MC — 3KONOTHs, XUMHS).

Paznen 7. JnekTpuyecKkue U MAarHUTHBIE siBJaeHus (37 4)

DJIeKTpUYeCcKH
e3apsiibl.
3apsKeHHbI
eresia M UX
B3aMMO/IeliCTBU
e(7 v)

Onexmpusayus mer. JBa pona
JIEKTPUYECKUX  3apsioB. BsaumonelicTBue
3apspKeHHBIX Tell. 3axon Kynona (3aeucumocms
CUbL 3AUMOOCTICBUSL 3APSNCEHHbIX MeN OMm
BENUUUHBL 3aPSO06 U  PACCMOSHUSL  MENCOY
menamu).

Onekrpuueckoe nose. Hanpsicénnocmo
anekmpuyecko2o nois. Ipunyun cynepnozuyuu
INEKMPUUECKUX NoJiell (Ha KaueCmeeHHOM

ypoene). Hocumenu ANEKMPUYECKUZAPSAO08.
Onemenmapnvitl  d1eKmpuyecKul 3aps0.
Cmpoenue amoma. IIpoBoaHuKU u
JUAJICKTPHUKH. 3akoH COXpaHEHUS
3NIEKTPUIECKOTO 3apsiia.

Jemoncmpayuu’

1. Dnexrpuzauus Te.
2. JBa poma INMEKTPUYECKHX 3apsAIoB

WB3aUMOJCHCTBHE 3apSDKCHHBIX TeIl.
3. YcTpoHCTBO U AEUCTBUE HIEKTPOCKOIIA.
4. DnexTpocTaTuyecKast UHAYKLIHS.

5. 3aKOH COXpaHEHHS ICKTPUUECKUX 3aPsIOB.

Dpoumansvuvle 1adopamopnsvie padomol u
onslmbul.

HabmroneHue 3a poBeACHHUEM OIBITOB 110 IEKTPHU3AIMU TeJl IPH CONPHUKOCHOBEHUH U MHIYKIUEH.
Habmonenne u o0bsicCHeHHE ¢ OMOPOIl Ha AUTAKTUYECKUM MaTepuan B3auMOACHCTBHS
OJTHOMMEHHOU PAa3HOMMEHHO 3apsKECHHBIX TEIl.

OOBbsicHEeHUE TIPY IOMOIIIM Ie/Iarora MpHHIMIIA JSUCTBUS JJIEKTPOCKOIIA.

OOBbsICHEHHE COBMECTHO C IEJAaroroM SBJICHUH SJIEKTPU3alMU NPU CONPUKOCHOBEHUH TEN M

MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUM O HOCUTENAX NEKTPUUYECKUX 3aPsIOB B BEIIECTBE.
Pacno3HaBaHne U OOBACHEHHE IO CXEME COBMECTHO C TI€JJaroroM SIBJICHHM 3JIeKTpH3aluu
B IIOBCEJHEBHOW XKHU3HU.

HaGmonenne u 00bsCHEHHE € OTIOPOi Ha TEXHOJIOTUYECKYIO KapTy OIBITOB, HILUTIOCTPHPYIOIINX

3aKOHCOXPaHEHHS AIEKTPUIECKOTO 3apsija.

HaOmonieHne orpITOB 110 MOAEINPOBAHHUIO CHIIOBBIX JIMHUHN JICKTPHUYECKOTO OIS,

HccnenoBanue 1oj pykOBOACTBOM IIEarora JAEUCTBUs 3JIEKTPUYECKOTO IIOJISI HAa IPOBOJHUKU U

JUDIIEKTPUKU




1. OmbITH IO HAOTIONEHUIO JJIEKTPU3AIHNN
TENUHIYKIUCH 1 PU COTPUKOCHOBEHHH.




ITocTOSTHHBII
IEKTPHIECKH
irtok (17 4)

OneKTpuuecKuit TOK. Venosus
CYUecmeo8anusi  INeKMpUu4ecKo2o moxa.
Hcrouynnkn moCTOSHHOro ToKa. JlewcTBusA

9JIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE,
MarHUTHOE). Dnexmpuyeckuti mox 8
HCUOKOCAX U 2A3AX.

Pabora ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA.
3axon [orcoyna—/lenya. Dnexmpuueckue yenu
u nompedumenyu INEKMPUHECKOU IHepeUuu 8
Owvimy. OnexkTpudeckas uenb. Cuna Toka.
Onektpudeckoe HanpsbkeHne. ConpoTuBiIeHHE

MIPOBOJIHHKA. Yoenvroe conpomugnenue
eeujecmea. 3akoH Owma JUIsl ydacTKa IICTIH.
ITocnenoBarensHOE i napasuieibHOe
COeIMHEHNE TIPOBOJIHUKOB. Kopomxkoe
3ambiKanue.

Hemoncmpayuu’

1. IIpOBOTHUKY U JUDTEKTPUKH.
2. MogenupoBanue CHJIOBBIX

JUHAHAIICKTPUIECKOTO TIOJIS.

3. UCTOYHHKHU ITOCTOSIHHOTO TOKA.

4. JleficTBHSA 2IEKTPUUECKOTO TOKA.

5. DAEKTpUYECKUNA TOK B )KUJIKOCTH.

6. ["a30BbIi pa3psa.

7. VI3MepeHne CHiTbl TOKa aMIIePMETPOM.
8. M3mepenue 31eKTpuvecKoro
HaIpPsHKEHUSIBOJIETMETPOM.

9. Peocrar 1 Mara3uH COnpOTHBIICHUH.

DponmansHvle 1adopamopHnsvle padomeot u
OnbIMbL.

.I/ICCHCI[OBaHI/Ie HGﬁCTBI/I?[ QJICKTPUYCCKOI'O IMOJIA

HAlIPpOBOAHUKU U JUIJICKTPUKH.

.COopka u mpoBepka pabOThI MEKTPHUUECKOMI

OCITUIIOCTOAHHOI'O TOKA.

.M3mepenue u perynupoBaHue CHIIbI TOKA.
. Iamepenne n perynmpoBaHue HalpsHKEHHUS.
Hccnedosanue 3agucumocmu cunsvt moxa, uoyujeco

uyepe3z  pesucmop, om
Pe3UCNOPA U HANPSICEHUSL.

conpomuesieHus

HaOmonenne pa3nuyuHbIX BUAOB JICHCTBHS JJICKTPUYECKOTO TOKa U OOHAPYKEHHUE COBMECTHO C

[Ie€1aroroM 3TUX BUJOB ACHCTBUS B IOBCEAHEBHOM KU3HMU.

C6opka 1o cXeMe 1 HCHBITAHUE MO/ KOHTPOJIEM II€AArora IeKTPUIECKON e MOCTOSIHHOTO TOKA.

HaOmronenne 3a aeMOHCTpanue M3MEPEHHs CHIIbI TOKA aMIEPMETPOM.

HaOsmronenne 3a neMoHCTpanyeil n3MEpeHus! SIEKTPHIECKOT0 HANPSKEHUS BOJIBTMETPOM.
IIpoBenenne n OOBSACHEHHE IIPU MOMOINM YYHTENS OIBITOB, IEMOHCTPUPYIOIIMX 3aBHCHMOCTB
JNMEKTPUYECKOTO COMPOTHUBICHUS MIPOBOJHHUKA OT €r0 [UIMHBI, IUIOLIAAHM MOMNEPEYHOTO CEUCHUS U
Marepuana.

Habmronenue 3a geMoHcTpanueil McciaeJoBaHUs 3aBUCUMOCTH CHJIBI TOKa, NPOTEKAIOIIEro uepes
PE3UCTOP, OT CONPOTUBIICHHSI PE3UCTOPA U HANPSDKEHUS Ha PEe3UCTOpeE.

Bba3oBble npencTaBaeHus O MpaBUiIaxX CIOKEHHs HAMPSDKCHUH MPU MOCNEN0BaTeIbHOM COSAUHEHHU
JIBYX PE€3HCTOPOB.

BasoBele mpeacTaBiIeHUs 0 MpaBMIIax AJIS CUIIBI TOKa NPU MapajuIeIbHOM COSAUMHEHHH PE3UCTOPOB.

Habmronenne neMoHCTpalnuy MeAarora 0 CUTyalusax MOCIe0BaTeIbHOTO U MapalieIbHOro

COEIMHEHUSI IPOBOJHHUKOB B JIOMAITHUX 3JIEKTPUIECKUX CETSX.

Pemenne THMOBBIX pacu€THBIX 3a1ad B |—2 nmeiicTBUS ¢ OMOPOM HA aNrOpUTM, IPEIBApUTEIHHO
pa3o0paHHBIII COBMECTHO C II€AAaroroM € HCIONb30BaHMEM 3akoHa Oma u ¢dopMmyn pacuéra
SNEKTPUUYECKOTO  CONPOTUBICHMS IIPH IOCIEJOBaTeIIbHOM M MapauleIbHOM —COCAWHEHUH
TIPOBOTHUKOB.

OmpezneneHne ¢ OMOPOH Ha TEXHOJNOTMYECKYIO KapTy IIOA pPYKOBOJACTBOM Iiefarora paboTsl
ANIEKTPUYIECKOTO TOKA, IPOTEKAIOIIETo Yepe3 Pe3ucTop.

OmnpeneneHue ¢ ONOPOI Ha TEXHOJIOTMYECKYIO KapTy MOJ PyKOBOJCTBOM Il€Jlarora MOITHOCTH
3JIEKTPUYECKOTO TOKa, BBIJIEIISIEMOM Ha
pesuctope.HabmoneHne 3a ncciieoBaHUEM 3aBUCUMOCTH CHJIBI TOKA Yepe3 JaMIIOYKy OT
HanpspkeHust Ha Hel. Onpe/iesieHne ¢ ONopoii Ha TEXHOJIIOTHYECKYIO KapTy IO/ PYKOBOJCTBOM
nenarora KIT/1 narpesaresns. Habmronenue 3a ucciieoBaHieM peoOpa3oBaHust SHEPTHHU TIPH
noasEMe rpys3a snekrponasurareseM. OObsICHEHHE TT0CIIe PacCyKIEHNUS ¢ TIEaroroM U COCTaBJICHHE
TUTAaHA-KOHCIIEKTa yCTPOWCTBA MIPHHIUIA ISHCTBUSI JOMAIIHUX JIEKTPOHAT PEBATEIIbHBIX
puOOpPOB.

OO0BsicHEeHHE MTOCIIE PAacCYKICHHA C TIEJaroroM U COCTaBJIEHHUE IIIaHa-KOHCTIEKTa IPUYHH

KOPOTKOTO3aMBIKaHUs 1 MPUHIMIIA JEHCTBHS TUIABKHX MIPEAOXPaHNUTEICH.

Pemenne TUNoBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUSL C OMOPOIM Ha aJTOPUTM,

TIpe/IBapUTEIbHOPA300paHHBIN COBMECTHO C I1€IaroroM C UCIIOJIb30BaHWEM 3aKkoHa J[Koymst—

Jlenna.

Habnronenne BOZHUKHOBEHUS 3JIEKTPHUECKOTO TOKA B KHUIKOCTH.




.Onvimsi,  OemMoHcmpupyiowue 3a8UCUMOCHDb
NEKMPUUECKO20 CONPOMUBTEHUS




u mamepuana.

dIposepra npasuna cnoscenus HanpsA*CeHUl npu
nocned08amenbHoOM coeduHeHuu 08yx
pesucmopos.

dlposepra npasuna Ona cunvl moka npu
RAPANIENLHOM COCOUHEHUU PE3UCTIOPOS.

.OmnpenencHue pabOThl JICKTPUYCCKOIO TOKA,
UIYLIETO Yepe3 pe3ucTop.

1. Omnpenenenue MOIIIHOCTH
JNIEKTPUYCCKOTO  TOKA, BBIICIACMONH  Ha
pesucrope.

2. HWccrenoBaHue 3aBHCHMOCTH CHIIBI TOKA,
HAYIIETo Yepe3 JaMITOUKy, OT HalIPSHKCHUS Ha
Hel.

3. Onpeoenenue KII/[ nacpesamens.




MarHuTHble
siBjaeHus (6

1)

IToctosinHubie MaruuThl. B3aumoneiicteue
[TOCTOSIHHBIX MAarHUTOB. Maznummoe noie.
Maenumnoe none 3emau u e2o sHavenue Ois
orcuznu Ha 3emne. Onvim Opcmeda. Maenummnoe
none anekmpuyeckoeo moka. Ipumenenue
INEKMPOMAZHUMO8 8 mexHuxKe. /lelicmeue
MAZHUMHO20 MO HA NPOBOOHUK C MOKOM.
Dnexmpoosueamens HOCMOSIHHO20 MOKA.
Hcnonvzosanue snekmpoosucamenetl 6
MEXHUYECKUX YCMPOUCMEax u Ha
mpancnopme.

Hemoncmpayuu’

. B3aHMOZLeI7[CTBPIe IIOCTOSAHHBIX MAarHuTOB.

2. MopenupoBanue
HEBO3MOXKHOCTHPA3ACICHUS
IIOJIFOCOB MarHmTa.
3. MogpenupoBanue MarHHUTHBIX
MOJEUTIOCTOSHHBIX MAarHUTOB.

. OnbIT Opcrena.
. MaruuTHOE€ 1oJjie TOKa. DIEKTPOMATrHHT.

6. JleificTBre MarHUTHOTO TTOJISI HA
MIPOBOTHUK CTOKOM.

. :‘)J’IGKTpOJIBI/IFaTCIH) IOCTOAHHOI'O TOKA.

Dpoumanvuvie 1adopamophsie padomul u
onslmbul.

MccneqgoBanue MarHMTHOTO B3aMMOACHCTBHS

IOCTOAHHBIX MAarHuTOB.

.I/I3yqu1/1e MArfMuTHOTO 1IOJII  IIOCTOSHHBIX

MAar"HuTOB npu nux O6’be}1HHeHI/II/I n
pasneneHuu.

JMccnenoBanue eUCTBUS AJIEKTPUUECKOTO TOKA

HaMarHUTHYIO CTPEJIKY.

. OHLITLI, JACMOHCTpHUPYIOIIUEC 3aBUCUMOCTb

CHJIBI B3211/IMOZ[GI71CTBI/I$[ KaTylmKu € TOKOM H
Mar"iuTa OT CUJIbl TOKa U HAlIpaBJICHUSA TOKA B
KaTyIIKe.

.HSy‘leHI/IC HeﬁCTBHﬂ MarHuTHOTO IIOJIsI Ha

IIPOBOJHUK C TOKOM.

.Koncmpyuposanue u  usyvenue pabomoi

3J1e1<mp006u2amejm.

HccnenoBanne nox pyKoBOACTBOM I€Jarora MarHUTHOTO B3aMMOJIEICTBHS OCTOSSHHBIX MAarHUTOB.
H3yuenne ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOICTBOM II€AArOra MarHUTHOTO MOJIS
MIOCTOSIHHBIX MarHUTOB TIPH UX OOBEMHEHNH U Pa3/ieICHHH.

Habmronenue 3a mpoBeleHUEM OIBITOB MO BU3yaIM3allMH MOJIS TOCTOSIHHBIX MArHUTOB.

W3yueHne nox pykoBOACTBOM IeJlarora sBJ€HUsS HaMarHUYUBAHUS BEIECTBA.
HccnenoBaHnue COBMECTHO € IIEJarOroM JICHCTBUS 3JEKTPUUECKOr0 TOKa HA MArHUTHYIO CTPENKY.
Habnronenue 3a mpoBeIEHUEM OIBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTDH CHIIBI
B3aMMOJICHCTBUAKATYIIKHA C TOKOM M MarHUTa OT CUJIBI U HAPABJIEHUs TOKA B KaTYyIIIKe.
AHanu3 Hpu MOMOINM MEJarora CHUTYalid NMPaKTHYECKOTO NMPUMEHEHHS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYIECKHUX YCTPOMCTBAX, IPOMBIIIIIEHHOCTH, MEIUIINHE).
N3yuenue c onopoii Ha TEXHOJIOTUUECKYIO KapTy O] pyKOBOJICTBOM II€arora 1eicTBUs
MarHUTHOTOTOJIS Ha MPOBOJHHK C TOKOM.

N3yuenue ¢ onopoi Ha JUAAKTUYECKUI MaTepua JeHCTBUS 3IEKTPOABUTaTeIs.

M3mepenue coBmectHO ¢ neparorom KIIJI anexTpoaBuraTebHOM yCTaHOBKHU.
BbazoBble mpeacTaBIeHUS 0 Pa3INYHBIX TPIMEHEHHUX 3JIEKTPOIBUraTeNeH (TpaHCIOPT, OBITOBBIC
YCTpOWCTBA U Jp.).




DJIeKTpOMarHu
THas
uHAYKIuUs (4 4)

Onvimoi Dapades.

AHenenue
anekmpomaznumuol  undykyuu.  Ilpasuno
Jlenya. Dnexmpozenepamop. Cnocobul
nonyyenus NEKMPUUECKOU 9HepeUU.
DIEKTPOCTAHITHH Ha B0300HOBJISIEMBIX
HCTOYHUKAX SHCPTHUML

Memoncmpayuu’

HccnenoBanue siBIE€HUS 3EKTPOMArHUTHOM
WHTYKITUHL

2. OnbiTel Dapanest.
3aBUCUMOCTD HANpaBICHUS HUHIYKIUOHHOTO
TOKa OT YCJIOBUH €ro BO3HUKHOBEHHUSI.

4. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Dpoumanvuvie 1adopamopHsie padomul u

onvimol.

1. OmpITBl 1O HCCIEAOBAaHUIO SBICHUS
AJIEKTPOMArHUTHOU AHITYKIHH:
WCCIIEIOBAaHNE W3MEHEHUW 3HAa4YeHUA U
HanpaBJIeHUs] THAYKIIMOHHOTO TOKa.

HpOBC,ZICHI/Ie COBMCCTHO C II€aaroromM OIIBITOB II0 HMCCJICIOBAHUIO SBJICHUSA BHCKTpOMaFHHTHOﬁ
WHAYKOWUU: UCCIICA0OBAHUC W3MEHEHUM 3HAUYCHUS U HanpaBJICHUSA MHAYKIUOHHOTO TOKa

Pe3epBHOe Bpemst (3 )

8 KUJIACC (102 4v)
Temaruueck OcHoBHoOe coep:kaHue OcHoBHBIE BUIBI 1eATEJILHOCTH
niioiioxk, ydamuxcs (Ha ypoBHe y4eOHBIX
TeMa

JaeiicTBui)




MexaHn4yecko
€ IBHKEHHE

U CIIOCOOBI €ro
onucanus (10

1)

MexaHuueckoe ABM:KeHHe.
MarepuaapHas Touka. Cucrema orcuéra.
OTHOCHTETBHOCTD MeXaHM4eCKOoro
aBu:keHusi. PaBHoMepHOe npsiMosInHeiiHOe
JBHKCHUE. Hepasnomepnoe
npamonuneiinoe oeudicenue. CpenHsisi u

MZHO6EHHASA cKopocmb mena npu
HEPAGHOMEPHOM OGUICEHUU.

Yckopenue.

Pasnoyckope

HHOe npAMONUHENHOe oguoicenue.
CsooOoanoe nmagenue. Onoimut Ianunes.

Pagnomepnoe osudiceHue no
okpyyucnocmu.  Ilepuo0 u  uwacmoma
oopawenua.  Jluneitnan u  y2oeasn
cKopocmu. Llenmpocmpemumensnoe
YCKopeHue.

JHemoncmpayuu
1. Haomonenue MeXaHHYeCKOro

ABHMKEHUSITEJA OTHOCHTEIBHO PAa3HBIX TeJ
orcuéra.

2. CpaBHeHMe mnyTeil M TpaeKTOPHUi
ABHMKEHUSI OJHOTO M TOro ke Teja
OTHOCHTEJIBHO Pa3HbIX TeJ 0TCUETA.

3. H3mepeHne CKOPOCTH M YCKOpPEHHS
NPSIMOJTUHEIHOTO IBHIKEHH .
4. HccaenoBanue

NMPHU3HAKOB PABHOYCKOPEHHOTO
JBUKEHHS.
5. HaoOaronenne JaBHMKeHHSI TeJda MO
OKPY’KHOCTH.
6. Haoaronenne MEXaHHYEeCKHUX
SIBJIEHHIl, TPOMCXOASIIIUX B  CHCTEMe
orcuéra

«Tenexka» npm eé¢ paBHOMEPHOM H
YCKOPEHHOM /IBH:KEHMHM OTHOCHTEIbHO
Ka0uHeTa (pu3UKH.
@poumanvuvie nabopamopuvie papomol
uonvlmel.

AHanu3 ¢ MOMOIIBIO TTeiarora u 00CYXKAEHUE Pa3INYHBIX IPUMEPOB MEXaHNYECKOTO ABMKCHHUS.

OOcyXIeHre COBMECTHO C ITEIar0rOM TPAHHI MPIMEHUMOCTH MOJIENTH «MaTepHalbHas TOUKay.

Omnucanue nociie 00CYKIEHHS C MeJaroroM MexaHHUeCKOro JIBIKCHUS Pa3IMYHBIMH CIIOCOOaMu

(ypaBHeHme, Tabnuma, rpaduk).

AHanu3  Hoj  pPYKOBOACTBOM  MEAArora JKM3HEHHBIX CHTyaluil, B KOTOPBIX
MPOSIBIAETCAOTHOCUTENFHOCTh MEXaHNUECKOTO IBH)KCHHS.

HaOsroneane MeXxaHUUECKOTO ABM)KEHHS TeJla OTHOCUTEIBHO PAa3HBIX T OTCUETA.

CpaBHeHue IyTeil U TpaeKTOpUil ABMXKEHUS ¢ OIIOPOI Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM

Teflarora OfIHOTO ¥ TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX TeJ OTCUETA.

AHanu3 ¢ NOMOINBIO meparora Tekcta [amuiuess 00 OTHOCHTENBHOCTH ABHMXKEHHS; BBIOJHEHHE

3aJaHUITIO TEKCTY (CMBICIIOBOE UTEHHE).

ITpocreiimme BBIYMCICHHUS 1O 00pa3ily CpegHEH CKOPOCTH CKONBXEHHsS OpycKa WM JIBIDKCHUS

IIAPUKAIIO HAKJIOHHOH MIOCKOCTH.

AnHanu3 1 00CyXIeHHE ¢ OTIOPOH Ha TEXHOJIOTHIECKYIO KapTy II0J PyKOBOJICTBOM II€/Iarora crocooos

MIPUOIMKEHHOTO OTPE/IECICHUSI MTHOBEHHON CKOPOCTH.

Omnpenenenue Iocie pacCyXJIeHHS C TEJaroroM Mo CXeMe CKOPOCTH PABHOMEPHOTO JBIDKEHHS

(mIapuKaB >KUAKOCTH, MOJEIH JJIEKTPUUECKOTO aBTOMOOMIIA | T. II.).

Omnpeznenenne COBMECTHO € IEAAroroM IyTH, NMPOMICHHOTO 3a JAHHBIH NMPOMEXYTOK BPEMEHH, U

CKOPOCTH TeJa o rpaduKy 3aBUCHMOCTH IIyTH PAaBHOMEPHOTO JBIKCHHUS OT BPEMEHHU.

HavanpHbpie mpencTaBieHHe O TPUHLIUNAX JACUCTBUS MNPUOOPOB, HU3MEPSIONINX CKOPOCTh

(ciumomeTpoB).

[Ipocreiimme BeIYUCIEHUS MO 00pa3ily IMyTH U CKOPOCTH IPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM

JBHKCHUU TEIIA.

OrmnpejienieHne COBMECTHO C MeJaroroM MpoiIeHHOT0 MYTH U YCKOPEHUS! IBIKSHUS Telia 1o rpaduky

3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO TPSMOIMHEHHOTO IBIDKEHUS Tela OT BPEMEHH.

Ompeznenenne ¢ TOMOLIbIO II€Aarora YCKOpEHWs Tejla HPH PAaBHOYCKOPEHHOM JABHXEHHH 110

HaKJIOHHOHIIJIOCKOCTH.

W3mepenne mo cxeme MOcCie PacCcykKIAeHHs C IearoroM Mepuosia U 4acToThl OOpalieHus Tena 1o

OKPY>KHOCTH.

Omnpenenenne HaXOXKICHUS 110J] PYKOBOACTBOM II€/1arora CKOPOCTH PaBHOMEPHOTO ABMIKEHHS Tella

10 OKPY>KHOCTH.

Pemenune TUNOBBIX pacy€THHIX 3a/ad B 1—2 NEWCTBUS C OMOPOM Ha alNTOPUTM, MPEIBAPUTENHHO

pa3o0paHHBIi COBMECTHO C TIIEaroroM Ha OIpEJeJICHHE KHHEMAaTHYECKHX XapaKTepUCTHK

MEXaHUYCCKOTO ABUXKCHUA Pa3JIMYHBIX BUAOB.

Pacnio3naBanme u npuOIMKEHHOE OMICaHNE IO 00pas3ILy rmociie 00CYXKIEHHS C TIEJaroroM pa3IHIHBIX

BUIOB MEXaHWYCCKOIO JABMKXCHUA B IPUPOJAC U TCXHUKE (Ha nmpumMepax CBO60}IHO nmagarmux T,

JIBMDKEHUSI )KMBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB H JIp.).




1. Koncmpyupoeanue  mpaxkma  0aa
pazzona u OanvHeiluiezo PAGHOMEPHO20
osudceHun wapuka unu
menexcku.OnpeneneHue cpefHeil CKOPOCTH
CKOJIbKeHUs1 Opycka WJIM  JABHKEHMS
IIAPHUKA N0 HAKJIOHHOM NJI0CKOCTH.

1. Onpenenenue yCKOpeHHUs Teja NMPHU
PAaBHOYCKOPEHHOM JBHKEHHH no
HAKJIOHHOM MJIOCKOCTH.

2. HccrnenoBanne 3aBHCHMOCTH MYTH

OT BpeMeHH TP  PaBHOYCKOPEHHOM
ABUKeHHHU 0e3 HAYaJIbHOI CKOPOCTH.

3. IIpoBepka rumnore3pl: ecjM MpH
PABHOYCKOPEHHOM ABVKEHUHT oe3
HAYAJbHOIl CKOPOCTH NYTH OTHOCATCH KaK
paa HEYETHBIX qucea, TO
COOTBETCTBYIOLIHE

MPOMEKYTKH BPEMEHU OAMHAKOBBI.




B3aumopaeiicTBu
ereJ (20 v)

IlepBriii 3akoH HptoTona. Brtopoil 3akoH
Herorona. Tperuit 3akon Hetotona. Ilpunyun
CYnepno3uyuu Cuil.

Cuna ynpyeocmu. 3axon Iyka. Cuna
MpEeHUsL: Cuiad mMpeHusi CKONbIICeHUs, CUuid
MpeHust NOKOsL, Opyaue 6UObl MpPeHUsL.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO
TSATOTEHUS. YCKOpEHUE CBOOOIHOTO TaCHUS.
Jeuocenue nnanem eoxpye Coanya (MC).

Ilepsas KOCMUYecKast CKOpOCb.
Hegecomocmb u nepezpysxu.

PaBHOBecue MaTepuaIbHOU TOYKH.
Abcontomno  meépooe meno. Pasnosecue

meépoozo mena ¢ 3AKPEniéHHOU  OCbIO

epaujenus. MoMeHT cunsl. Llenmp msasicecmu.
Hemoncmpayuu

1. 3aBUCUMOCTb YCKOPEHHS TeNa OT

MacchITeNna U AeHCTBYIOIIEH Ha HETO CHIIBL

2. Habnromerne ~ paBeHCcTBA  CHII

[IPUB3aUMOJICHCTBUY TEIL.

3. V3meHeHue Beca Tena mpu

YCKOPEHHOMIBHKCHHU.

@poHTAJILHBIE J1a00paTOPHbIE

Pa6oThbl HONBITHI.

1. HccnenoBanue  3aBUCUMOCTH  CHJIBI
TPEHHs CKOJBKEHUSI OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSL.

2. Omnpenenenne kod(hGULIUEHTA TPEHUs
CKOJIB)KEHUSI.

HaOsmronenne u 00CyXJeHHE COBMECTHO C IIEIar0rOM OIIBITOB C ABHKEHHEM Tella NP yMEHBIICHUH
BIMSHUSA APYTHX TEN, NPEMATCTBYIOIUX IBHKEHHIO.

AHanu3 no cxeMme Mocje pacCyKAEHHUS C IMefarorom Tekcra ['amuies ¢ onmucaHHEM MBICIEHHOTO
9KCTIEPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPLUH; BBHINOIHEHUE 33aHUH MO TEKCTY (CMBICIOBOE
YTCHHE).

OOcyxneHue 1moJ] pyKOBOJCTBOM IeJarora BO3MOYKHOCTH BBITTOJHEHHS 3aKOHA HHEPLIUH B PA3INYHBIX
CUCTEMaX OTCUETA.

HaGmonenne n o0cykJieHHE COBMECTHO C IEaroroM MEXaHW4YEeCKHX SIBICHHH, MPOMCXOAAIINX B
cucreMe oTcuéra « Tenexka» npH e€ paBHOMEPHOM U YyCKOPEHHOM JBHKEHHH OTHOCHUTEJILHO KaOMHETa
busuky.

JleicTBUSA ¢ BEKTOPAaMU CUIL: BBIITOJIHEHHE 3a1aHUH MO CIIOKEHHIO U BBIYUTAHHUIO BEKTOPOB.
HaOmonenne 3a mpoBEJCHHWEM OMBITOB, AEMOHCTPHPYIONINX 3aBUCHMOCTh YCKOPEHHS Tela OT
MIPUII0KEHHON K HEMY CHJIBI M MAcChI TeJa.

AHanu3 1 00bSICHEHHE C OTIOPOM Ha TEXHOJIIOTHYECKYIO KapTy I0J] PyKOBOACTBOM IleJlarora siBI€HUI
C HCHOJb30BaHUEM BTOPOro 3akoHa HeroToHa.

Pemenne TUMOBBIX pacdu€THBIX 3afa4 B 1—2 AEWCTBUS ¢ ONOPOM HA anrOpPHUTM, MPEIBApUTEIBHO
pa300paHHBIII COBMECTHO C IEAaroroM ¢ HCIIOIb30BAaHHEM BTOPOro 3akoHa HploToHa W mpaBmia
CIIO’KEHHUS CHJI.

OmnpeneneHne COBMECTHO C IIE1aroroM >KECTKOCTH MPYKUHBI.

AHanu3 CUTyaluil ¢ OMOpoi Ha TEXHOJOTMYECKYIO0 KapTy IOJ PYKOBOJACTBOM II€arora, B KOTOPBIX
HaOIoaroTes ynpyrue neopManuy, 1 uX 00bsICHEHHE C MCIIOIb30BaHUEM 3aKoHa [ yKa.

Pemenne TUNOBBIX pacy€THHIX 3a1ad B 1—2 AeWCTBUA C OMOPOIl HA aNTOPUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEIar0roM C UCTIOIb30BaHNEeM 3akoHa ['yka.

HccrnenoBanne mnpu MNOMOINM Iefarora 3aBHUCUMOCTH CHIBl TPEHHSI CKONBXKEHHS OT CHIIbI
HopManbHOro1aBieHns. COBMECTHOE 0OCY’K/I€HHE Pe3yIIbTaTOB NCCIIEI0BAHNS.

OmnpezienieHne 1o/ KOHTPOJIEM IIelarora ¢ OIOpOoi Ha KOHCIEKT K03 (GHIMEHTa TPEHHSI CKOJIbKEHUSI.
H3mMepeHune ¢ noMOLIbIO M€Aarora CUIIbl TPEHUS MOKOSL.

Pemenne THUNOBBIX pacuy€THBIX 3a7a4 B 1—2 AeMcTBHS € ONOpPOM Ha alropuTM,
IIPeIBapUTEIbHOPA300paHHBIN COBMECTHO C I1€/Iar0roM C HUCIIOIb30BaHUEM (DOPMYITBI ISl CHITBI
TPEHUS CKOJIBKEHUs. AHAIN3 10 CXeME IOCIE PacCyKACHMs IMeAarora O IBM)KEHHHM Tel TOJIBKO
1oJ| JAECWCTBUEM CHJIbI




TSDKECTH —cBoOoxHoronafeHns. OObSACHEHHE TIOL PYKOBOACTBOM II€[arora HE3aBHCHMOCTH
YCKOpEHUS CBOOOIHOTO MaICHHS OT MacChITENa.

OreHKa COBMECTHO C MEAAaroroM BEJHMUYUHBI CUJIBI TATOTEHMs, ACHCTBYIOMIEH Mexay AByMs TelaMu
(mIstpa3HBIX Macc).

AHanu3 ¢ omopod Ha JUIAKTUYECKUI Marepuai IBMXKEHHs HEOECHBIX TeJl MO JEHCTBUEM CHIIBI
TATOTEHUS (C UCTIONB30BAaHNEM JONOIHUTEIBHBIX HCTOYHIKOB HH(OPMAIIHN).

Pewmienne TUnoBbIX pacy€THBIX 3a1ad B 1—2 HEHCTBUS C ONOpPOM Ha aNrOpUTM, MPEABAPUTEIILHO
pa300paHHBII COBMECTHO C TIEAArOTOM C HCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTEHUS U (pOpMyIIBI
JUIs pacuéTa CUIIbI TSXKECTH.

HaGmonenune u o0cyskieHHe ¢ ITOMOLIBIO [IEJIarora OIbITOB 10 H3MEHEHHIO Beca Tea IIPH YCKOPEHHOM
JBIDKCHUH.

AHanu3 ¢ MOMOIIBIO NTE1arora yCIOBUH BO3SHUKHOBEHHUSI HEBECOMOCTH M IIEPETPY3KH.

Pemienne THUNOBBIX pacuéTHBIX 3a7a4 B 1—2 OeMcTBHS € ONOpPOM Ha alrOpUTM,
IIPeIBapUTEIbHOPA300paHHBIN COBMECTHO C IIEIaroroM Ha ONpe/IeNICHHE Beca TeNa B PA3IMIHbBIX
YCIIOBUSIX.

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM IEAArora Cui, AeHCTBYIOIIUX
HAaTeJo, MOKosIIeecs: Ha OTope.

Omnpeznenenue ¢ MOMOIIBIO TTeAarora eHTPa TSHKECTH Pa3IndHbIX TEll.




3aKoHBI
coOXpaHeHHu
(10 u)

Nmnynsc  Tena. HUsmenenue umnynvca.
Hmnynve cunvl. 3aKOH COXpaHEHHUS HMITYIIbCA.
PeaxruBHOC aBmwxkenne (MC).

Mexannueckass paboTa W MOIIHOCTD.
PaGota cun TsOKeCTH, ynpyzocmu, mpeHus.
Ceasv anepeuu u pabomsi. IloTeHIManbHas
SHEprus Tena, MOJHSATOrO HaJl MOBEPXHOCTHIO
3eMiu. [lomenyuanvHas sHepaus CoHCaAmou
npyscunvl. Kunerudeckas sneprus. Teopema o
KuHemuueckou 3SHepeu. 3aKOH COXPaHEHUs
MEXaHUYECKOH SHEPIHH.

JHemoncmpayuu
1. Tlepemaga ummynasca Hpu
B3aUMOJCHCTBUUTEIL.

2. IlpeobpazoBanus
IIPUB3aUMOJCICTBUM TEIN.
3. CoxpaHeHHe UMITyJIbCca IpU
HEyNpYroMB3aMOJICHCTBHH.

4.  CoxpaHEHHE UMILyIIbCa IIPH aOCONIOTHO
YIIPYTOM B3anMOJEHCTBUH.

5. HaOmonenne peakTHBHOTO JBIKCHUSL.

6. CoxpaHeHHE MEXaHWYECKOH YHEPrHH
NPUCBOOOJHOM TaJCHUH.

7. CoxpaHeHHE MEXaHMYECKOH SHEPTHH IpU
JBIDKEHHUH TeJla MoJ] IEHCTBUEM NPY>KUHBIL.
@poumansvuvie n1adbopamopHsle padbomol u

onslmbul.

1. Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH

paBHOMEPHOM JBIDKCHUHT Tena o
TOPU30HTAIILHON TOBEPXHOCTH.

2. Ompenenenue pabOTHI CHIIBI YIPYTOCTH
IpH ToxbéMe TIpy3a C HCHONb30BAaHHEM
HETIOIBHKHOTO U TTOJIBUKHOTO OJIOKOB.

3. VI3ydeHue 3aKOHA COXPAaHEHHS YHEPTHH.

SHEeprun

HaOsronenne u o6cyskieHne ¢ MOMOIIBIO NIE1arora OmbITOB, IEMOHCTPUPYIOMINX NIepeaady HMITYIIbca
IIPU B3aMMOACHCTBUH TEIl, 3aKOH COXPAHEHUS HMITYIbca NMPH aOCOMIOTHO YNPYIOM H HEYNPYyroM
B3aMMOJIEIICTBUU TEIL.

HaOsmroneane neMoHCTpaIiy negarora CUTyauid B OKPY)KaIoIIEeH KH3HN C HCIONb30BAHUEM 3aKOHA
COXpaHEHUs UMITyNbCA.

Pacno3HaBaHne ¢ Omopoil Ha TEXHOJOTMYECKYIO KapTy IIOA PYKOBOACTBOM IIE€[Arora SBICHUS
peakTHBHOTO ABIDKeHHS B pupoae u texauke (MC — Onomorus).

IIpuMeHeHHEe COBMECTHO € MEJAroroM 3aKOHA COXPAaHEHWs HMITyldbCca U1 pacuéra pes3ylbTaToB
B3aMMOJICHCTBUSA Tel (Ha IpUMepax HEeYNpyroro B3auMOAENHCTBHSI, YIPYrOro LEHTPaIbHOTO B3aUMO-
JeMCTBUS IBYX OJJUHAKOBBIX TEJI, OHO U3 KOTOPBIX HEMOABHUKHO).

Pemenue THMOBBIX pacdy€THBIX 3afa4 B 2—3 AEHCTBHUS C ONOPOH Ha alIrOpUTM, MpPeABApUTEIBHO
pa3o0paHHBIIl COBMECTHO C IEIaroroM C UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
Omnpezenenue ¢ onopol Ha AUAAKTHUECKHH MaTepral paboThl CHIIbI YIPYTOCTH IPH MOAbEME rpy3a
C HCTIOJIb30BAaHNEM HETIOIBI)KHOTO U TTOJBHKHOTO OJIOKOB.

H3MepeHne cOBMECTHO C MENAroroM MOIIHOCTH.

W3mepenne ¢ MOMOIIBIO Melarora MoTeHINAILHOM SHEPTUN YIPYTo Ae(hOPMUPOBAHHON NPYKHUHBI.
H3MepeHne cOBMECTHO C MENAroroM KHHETHYECKOH SHEPTUH Tela 10 JIHHE TOPMO3HOTO MyTH.
HaOmonenne 3a SKCepUMEHTAIBHBIM CPABHCHHEM M3MEHEHHSI MOTCHIIMAIbHOW M KHHETHICCKON
SHEPruil Tena NpH JBUKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

Habmronenne 3a sKCIepUMEHTAIbHOI MPOBEPKOM 3aKOHA COXPAHEHHUs MEXaHHYECKON 3HEprHH
MIPUCBOOOTHOM MAJICHUN.

[IpuMeHeHHe Ha HA4YaJbHOM YpPOBHE, C ONOPOH Ha AMIAKTHYECKHI MaTepHal 3aKkoHa
COXPAaHEHUSMEXaHUYECKOW SHEPIUuy I pacuy€Ta MOTCHLIUAIbHON U KUHETUYECKOH HEPI Uil Tea.
Perrenne TUIOBBIX pacy€THBIX 3afgad B |—2 nelcTBUSA ¢ OMOPOIl HAa aNrOpUTM,
HpeABapUTEIbHOPA300paHHBIN COBMECTHO C IIEaroroM ¢ HCIIOJIh30BaHHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOH YHEPTUU.

Pa3nen 9. Mexannueckne Kojied0anus u BoJHBI (15 )




MexaHn4ecKne
KoJieoanus (7

1)

KonebarenbHoe aBmkeHue. (OCHOBHBIC
XapaKTePUCTUKU KOJICOaHMIA: MepUoI,
4yacToTa, aMmIuIuTyna. Mamemamuueckuu u
npysicunnsitl  maamuuxy.  Ilpespawenue
9Hepauy npu KoiebamenbHoM OBUNCEHUU.

3aryxatoniie KoieOaHUSA. BwIHyXIeHHBIE
konebanus. Pe3oHaHc.

Memoncmpayuu’

1. HaOmronenue koiieOaHuil Tel  IOA
JICHCTBUEM CHJIBI TSXKSCTH U CHJIBIYTIPYTOCTH.
2. HaGmonenue kosnebaHuii rpy3a Ha HUTH
Y Ha TIPY>KUHE.

3. Habmronenune
KoJIeOaHWI M pe30HaHCA.

Dpoumanvuvie nadopamopuvie padomul
uonvimol.

BBIHYKACHHBIX

I. OnpeneneHrue YacTOThl M Iepuoaa
KoJIeOaHHii MaTeMaTHYeCKOTO MasiTHUKA.
2. OnpeneneHre YacTOThl M Iepuoaa

KOJIeOaHNH TPY)KMHHOTO MasiTHHKa (WU

3NIEKTPOHHAS IEMOHCTPALIHSA).

3. HccnenoBanne 3aBHCHMOCTH TI€PHOAA

KoJIeOaHUH TOJBEIICHHOTO K HWUTH Tpy3a OT

JUTMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH TI€pUOAA

KoJIeOaHM TIPYKUHHOTO MAsTHAKA OT MAaCChl

rpy3a (MU 2IeKTPOHHAs IEMOHCTPAIIHS).

5. IIpoBepka HE3aBUCHUMOCTH MepHOAA

KoseOaHuil Tpy3a, NO/BEIICHHOTO K HUTH, OT

Macchl Tpy3a.

6. OnbITHI, JIEMOHCTPUPYIOLIUE

3aBUCHMOCTD neprosa KoeOaHui

NPY)KMHHOTO MasiTHHKa OT MAacchl Tpy3a M

KECTKOCTHU TPY>KUHBI.

7. Wsmepenne yckopeHHs CBOOOJHOTO

najicHus (nmm
ANEKTPOHHASAEMOHCTPALINS ).

HaGmonenne konebaHuii Mo IEHCTBHEM CHII TSHKECTH M YIIPYTOCTH U OOHApY)KEHHE MPH TIOMOLIH
nejiarora Mofo0HbIX KoJe0aHUH B OKPYXKAIOIIEM MUDE.

AHasn3 COBMECTHO C [TeIaroroM Kojie0aHuii rpy3a Ha HUTH 1 Ha pyuHe. OrpeaeseHue 1o alroputTMy
YacTOThI KOJIEOaHMI MaTeMaTHUECKOTO M MPYKUHHOTO MasTHHKOB.

HaOmonenne n 00bCHEHHE C TOMOIIBIO TIEAArora SIBICHHUS PE30HAHCA.

HccrenoBarre ¢ omopoii Ha alNrOpUTM, MPEABAPUTEIHHO Pa300paHHBI COBMECTHO C IIEIATOTOM,
3aBUCHMOCTH IIEpHO/ia KOJIeOaHU OIBEIICHHOTO K HUTH I'Py3a OT [UIMHBI HUTH.

IIpoBepka ¢ onmopodl Ha TEXHOJIOTHYECKYIO KapTy IOA PYKOBOACTBOM II€arora He3aBUCHMOCTH
neprosakosie0aHui rpy3a, IMOJBEIICHHOTO K JIEHTE, OT MACCHI IPy3a.

Habmronenue u o0cyxieHe Mo pyKOBOJICTBOM II€JIarora OnbITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD
neprozia KonebaHui IPYKNHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBL.

IIpuMeHeHHe ¢ MOMOIIBIO Menarora MaTeMaTH4eCKOr0 M MPY)KUHHOTO MAasSTHHUKOB B Ka4eCTBE
MOJIETIEH AT OTTMCAaHUS KOJIeOaHUH B OKPY’KarOIEM MHpE.

Pemenne TUMOBBIX pacy€THHIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha alNrOpUTM, MPEABAPUTEIHLHO
pa3o0paHHBIl COBMECTHO C [1€/1ar0rOM, CBSI3aHHBIX C BBIYHCIICHHEM WIIM OLIEHKOH YacToThI (TIepro/a)
KoJie0aHMH




Mexannyecku MexaHnueckue BOJIHBI. OOHapy)XeHHE M aHAJIN3 C TIOMOILBIO Ie/Jarora BOJHOBBIX SIBJICHHH B OKPY’KaloOIEM MHpE.
€BOJIHBI. CaoiicBa HaGmonenne COBMECTHO C MeEIaroroM pacHpoCTpaHEHUs NPOAOJBHBIX M HONEPEYHBIX BOJNH (Ha
3ByK (8 u) MEXaHHYECKUX  BONH.  [Ipodonvublie  u MOJIEJIN) U 0OHApY)KEHHUE aHAJIOTHYHBIX BUJOB BOJIH B IIPUPOJE (3BYK, BOASHBIC BOJIHBI).

nonepeunvie 6onHbl. JIUHA 801HbI U CKOPOCMY Brruncienue B 1—2 gedcTBuUs ¢ OOPOH HA allTOPUTM, IPEIBAPUTENILHO pa300paHHBIH COBMECTHO C

eépacnpocmpanenus. Mexanuueckue 60nHbl 8 TIeIaroroM JUTMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHNUs 3BYKOBBIX BOJIH.

meépoom mene, celicmuueckue eonuvl (MC). HaOmonerne 3a SKCIIEPUMEHTANIBHBIM ONPENEICHUEM TPAaHMI] YacTOTHl CIBIINMBIX 3BYKOBBIX

3ByK. [ pomrocms 38yKa u 6bicoma Moma. KoJjie0aHMM.
Ompadicenue  38yKa. Unghpaszeyx u HaOmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4YacTOTHI (B TOM 4YHCIE C HCIOJIb30BaHHEM
VIbMPA36YK. MY3bIKaJIbHBIX HHCTPYMEHTOB).
Jemoncmpayuu? HaOsmronerne n 00bACHEHNE C OMOIIBIO NIE1arora sBJICHNS aKyCTHUECKOTO PE30HAHCA.
1.  Pacmpocrpanenune MIPOJONIBHBIX UreHne COBMECTHO C MEJaroroM OpUTrHHAIBHOTO TEKCTA, TIOCBSIMEHHOTO UCTIOIb30BaHMIO 3BYKa (MIH
UTOTIEPEYHBIX BOJIH. YABTPa3ByKa) B TEXHUKE (IXOIOKAIHSL, YIBTPAa3ByK B MEAUIMHE U JIP.); BHIIIOIHEHHUE 3aJAHUH 110 TEKCTY

2.  HabnroneHnue 3aBUCHMOCTH BBICOTBI (cMBICITOBOE YUTEHHE)

3ByKaOT YacTOTHI.

3. AkycTuyeckuil pe3oHaHC.

Paznes 10. DnekTpoMarHuTHoe 1oJjie M 3JIeKTPOMarHUMTHbIE BOJIHBI (8
1)

DJ1eKTpOMarHu ONeKTpOMarHuTHOE [MocTpoeHne MpOCThIX paccyIeHUH Ha OCHOBE MOATOTOBJICHHBIX BBIP@KEHHH, 000CHOBBIBAIOLINX
THOE 1oJ1e Toe. B3aUMOCBS3b AEKTPHYECKOTO ¥ MArHUTHOTO HOJIEH.
" OnexTpoMarHuTHble  BOsHBL.  Ceoticmea Habmronenue 3a 3KCIepUMEHTAIBHBIM U3y4E€HHEM CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE C
3JIEKTPOMArHH INIEKMPOMACHUMHBIX 80IH. HOMOIIBI0 MOOMIIBHOTO Tene(oHa).
THBIE BOJHBI Llxana AHanu3 ¢ MOMOIIIBIO Me/1arora PeHTTeHOBCKUX CHUMKOB YE€JIOBEYECKOTO OpTraHu3Ma.

(CR))

INEKMPOMACHUNIHBIX  BOJIH. Hcnonvzosanue
INIEKMPOMACHUMHbBIX 60JH 0J151 COMOBOLL CBA3U.

OneKTpoMarHuTHas Ipupona CBETA.
Ckopocts cBeTa. BonHOBEIE CBOWCTBA CBETA.
Jemoncmpayuu’

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoxHoBEIE CBOMCTBA CBETA.

DponmansvHvle 1adopamopHnsvle padomeol u
onsimol.

1. U3yuenue CBOWCTB
JIEKTPOMArHUTHBIX
BOITH C IIOMOIIBI0 MOOMIIBHOTO
TenedoHa.

AHann3 COBMECTHO C TI€JaroroM TEKCTOB, OIMCBHIBAIONINX IIPOSBICHUS 3NEKTPOMArHUTHOTO
N3JTyYeHHSB TIPUPOJE: KUBBIE OPTAaHU3MBI, H3Ty4EHHS HEOECHBIX Tel (CMBICIIOBOE YTEHHE).
PacrioznaBanue 1 aHaJIN3 pa3IMYHBIX TPUMEHEHUH 3JI€KTPOMAarHUTHBIX BOJIH B TEXHHUKE C OIIOPOH Ha
TEXHOJIOTHYECKYIO KapTy I10]] pyKOBOACTBOM I€Jarora.

Pemenne THMOBBIX pacu€THBIX 331ad B 1—2 NEHCTBHSA C ONMOPOH Ha aNropuTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C TI€ZaroroM C UCIOJIb30BaHIEM (POPMYIT JUTI CKOPOCTH AIIEKTPOMATHUTHBIX
BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA.

Paznen 11. CBeroBble siBjaeHus (15 1)




3aKoHBI
pacnpocTpaHeH
us cBera (6 4)

JlyueBas mozenp cBeta. ICTOUHUKH CBeETa.

Ipsmonunetinoe pacnpocmpanenue ceema.
3ammenua Connya u Jlynvl. OtTpakeHue
cBeta. Ilnockoe 3epxano. 3akon ompasicenus
ceema.
ITpenomnenue cBera. 3aKOH MPETOMIICHHS
cBeta. [lonnoe enympennee ompaoicenue
ceema.Vcnonvb3oeanue notHo20 HympenHe2o
OMpadcenus 6 ONMUYECKUX C8ETNOBOOAX.

JMemoncmpayuu’

1. IlpsimonuHelHOE pacnpOCTpaHEHUE

CBeTa.

2. OTpakeHue cBeTa.

3. ITony4yeHue m300paxeHUil B IIIOCKOM,
BOTHYTOM M BBIITYKJIOM 3€pKajax.

4. IlpenoMieHue cBeTa.

5. Onruyeckuit CBETOBOI.

@ponmansusle 1adopamopnsvie padomol u
onvimol.

L. VccnenoBaHnne  3aBUCHMOCTH  yIVa
OTpaKeHMS CBETOBOTI'O JIy4ya OT yIJIallaJeHusl.
2. Nsyuenue XapaKTEPUCTUK
N300paKCHUATIPEIMETA B INIOCKOM 3€pKale.
3. UccnenoBanne  3aBUCUMOCTH  yIvia
NPEJIOMJICHHS  CBETOBOTO JIyda OT yIia
aJICHUS Ha TPAHUIE «BO3LYX—CTEKIION.

Habnronenne OmBITOB, IEMOHCTPUPYIOIINX SBJICHHE IPSIMOIMHEHHOTO pPacHpOCTPAaHEHHS CBETa
(BO3HMKHOBEHHE TCHU W TIONYTEHH), M MX WHTEPIPETALHNS C HCIOIH30BAHUEM ITOHATHS CBETOBOTO
my4da. OOBsSCHEHHE M MOJEIHMPOBAaHHUE TOCIE PACCY)KACHUS C IEaroroM IO CXeMe COJIHEYHOTO U
JIYHHOTO 3aTMEHUU.

HccnenoBanue ¢ oropoil Ha TEXHOJIOTUYECKYIO KapTy 10/, PyKOBOACTBOM II€1arora 3aBUCMMOCTH yITIa
OTpaXEHHUs1 CBETOBOTO JIyya OT yIJla NaJCHHUs.

WzyueHwne ¢ MOMOIIBIO IeJarora CBOUCTB H300paskeHHS B TUIOCKOM 3epKalle.

Habnronenue v 00bsiICHEHHE COBMECTHO C TIEJarOI'OM OITBITOB IO MOJTYYCHUIO H300paKeHU I B BOTHYTOM
Y BBIYKJIOM 3epKaiax. HabmoneHre u 00bsICHEHUE MOCIIE PACCyKICHUS C TICIarOroM IO CXEME OIBITOB
110 IPEJIOMJIEHHUIO CBETA HA I'PAHULE Pa3IMYHBIX CPEll, B TOM YHCIIE OIBITOB C IIOJHBIM BHYTPEHHUM
OTpaXCHUEM.

HccnenoBanue nmoj pykoBOACTBOM I€Jarora 3aBUCUMOCTH yIVIa IPEIOMJECHMsI OT yIjia NajgeHHs
CBETOBOTO JIydya Ha TPAHULIE «BO3IYX—CTEKIO».

Pacno3naBaHue ¢ MOMOUIBIO NEAArora BJICHUM OTPa)KEHUS U TPEJIOMJICHUS CBETa B MOBCEAHEBHOMN
KI3HA. AHaIU3 ¥ 00BSICHEHIE COBMECTHO C IIEAATOTOM SBICHHS OITHYECKOTO MUPaXKa.

Pemenne TUNOBBIX pacy€THHIX 3a1ad B 1—2 NEWCTBUS C OMOPOM Ha alrOpUTM, MPEABAPUTEIHHO
pa300paHHBII COBMECTHO C TIEarOTOM C FCIIOTIH30BaHNEM 3aKOHOB OTPaKEHHSI M IIPEIIOMIICHUS CBETA.

JIMH3bI
u
ONTHYECKHUE
npuodopsi (6
1)

Jlunza. Xox mydeit B nmuH3e. Onmuueckas
cucmema ¢homoannapama, MUKPOCKONA U
meneckona (MC). [haz xax onmuyeckas
cucmema. Bnuzopykocmo u danbnozoprocme.

Jemoncmpayuu’

1. Xon my4eit B coOuparomieit TiuH3e.

2. Xon mydei B paccenBarolei JIH3e.
3. [NonyueHne M300paskeHUIT ¢ MOMOIIBIO
JIVH3.
4. Ipunun nefcTBUS

(hoToamnmapara, MUKpOCKOTIa U

TeJeCcKoIa.

5. Mogens rasa.

[Tonydenne mox KOHTpoJeM menarora M300pakeHWH ¢ MOMOIIBIO COOMparoNieil U pacceuBaronieit
muH3. OTpeiesieHne ¢ OMopod Ha aNropUTM pa3paboTaHHOTO COBMECTHO C IEAaroroM (OKyCHOTO
PACCTOSIHUSTH ONTHIECCKOHN CHITBI COOMPAIOIICH JIMH3HL.

AHanau3 COBMECTHO C neaarorom yCTpOﬁCTBa U npuHOUIa I[eﬁCTBHH HEKOTOPBIX OINTUYCCKUX
npubopoB:oToanmnapara, MUKpocKona, Teaeckona (MC — OHoIOTHs, aCTPOHOMHUS).

AHanu3 ¢ OTopoi Ha TEXHOJIOTUIECKYIO KapTy MO PYKOBOJICTBOM II€Aarora sBICHUN OIM30pyKOCTH
HIATEHO30PKOCTH, IpUHIHKMA JeiicTBus 0ukoB (MC — Ouonorus).




Dpoumansusle 1adopamopnsvie padomut
u

onvimbul.

1. [Momyyerne n300paKeHUH C TTOMOIIBIO
coOuparomIeit JTMH3EI.

2. Onpenesnenne GOKYCHOTO PACCTOSHUS U
ONTHYECKON CHUJIBI coOuparomiei JTuH3b! (Win
ANEKTPOHHAS IEMOHCTPALH).

Paznoxenne Pasznooicenue benozo ceema 6 cnexkmp. HaOroneHre cOBMECTHO C MEJaroroM 1o pasioykKeHUI0 OEJI0ro CBETa B CIIEKTP.
OeJsioro cBera Onvimut Hvromona. Cnoorcenue Habmronenne u o6bsicHeHHe Ha 6a30BOM ypPOBHE IO/ PYKOBOJCTBOM II€/1arora OIBITOB I10
B cnekTp (3 CNeKmpanbHblx yeemos. [ucnepcus ceema. TIOJTY4SHHUIO0ETIOTO CBETa TIPH CIIOKEHHN CBETa Pa3HbIX IIBETOB.
q) Jemoncmpayuu’ [IpoBenenue u 0OBsICHEHHE MO/ PYKOBOICTBOM II€Zarora OIBITOB IO BOCTIPHATHIO I[BETA
1. Pa3noxenue 6eoro cBera B CIIEKTP. TIPEAIMETOBIIPH X HAOIIONEHUHN Yepe3 IIBETOBbIC (PHIIBTPHI (LBETHBIE OUKH).
2. [ony4yenune Oemoro cBeTa mMpu

CJIO)KEHUHCBETA Pa3HBIX 1IBETOB.
Dpoumanvuvie 1adopamopHsie padomul u

onvimbul.

1. OmnBITH 110 PA3I0KEHUIO OEJIOTO CBETA B
CIEKTp.

2. OneITBl 1O  BOCHPHATHIO  I[BETa

NPEeAMETOB TpHW MX HAOMIONEHHH dYepe3
I[BETOBBIC (DUIIBTPBI.

Pa3nexn 12. KBanrtoBsie siBiaenus (17 1)




Hcnyckanne
"
NOTrJIOLIeHUE
cBeTa
aTomoM (4 4)

Onvimet  Peseppopoa  w  1aHeTapHas
Mozxenb aroMa. Moxens aroma  bopa.
Hcnyckanue u noenowenue ceema amomonm.
Keanumui.Jlunevinamule cnekmpul.

OOcyxzieHre ¢ IIOMOIIBIO TIefarora IEeJM ONBITOB Pesepdopiaa MO HMCCIEAOBAHUIO aTOMOB,
BBIJIBIDKCHHUE THIIOTE3 O BO3MOKHBIX PE3YIbTaTax OMNBITOB B 3aBUCHMOCTH OT IPEAIOIAraeMoro
CTPOEHHS aTOMOB, (DOPMYIHPOBaHNE BEIBOIOB M3 PE3YIIBTATOB OIBITOB.

OOcyxneHne ¢ Omopoi Ha TEXHOJIOTHYECKYIO KapTy IIOJ, PyKOBOJICTBOM II€Aarora MpOTHBOPEUHH
IUTAHETApHOW MOJENHM aroMa W OCHOBAaHWMH Ui Tumore3bl bopa o crammMoHapHBIX OpOHTax
anekTpoHOB. HabmroeHre COBMECTHO C MEaroroM CIUIONIHBIX M JTMHEHYAThIX CIIEKTPOB M3IY4EHHS
pasnuuHbIX BemecTB. OObSICHEHUE ¢ ONOPOH Ha JUIAKTUYECKUH MaTepHall JIMHEHYaThIX CHEKTPOB
H3Iy4YeHHUs.

Crpoenne
aTOMHOT0
saapa(6 u)

PamnoaktuBHOCTh.  Aibgpa-, bema- u
eamma- uznyyenusi. CTpoeHHEe aTOMHOTO sIpa.
Hyxnonnas ~— modens  amomnozo  sopa.
Hzomonwvi. Paouoaxmusuvie npespaujenusi.
Ilepuoo nonypacnada amommuix adep.

Hemoncmpayuu

1. CexTpbl U3JIy4eHUS U TOTTIOLICHUS.

OOcCyXIeHHEe COBMECTHO C TI€aroroM BO3MOXHBIX THIIOTE3 O MOAEISX CTPOSHHMS sIIIpa.
OmnpejienieHne Mo CXeMe ¢ UCTOIb30BaHUEM METOMYECKOr0 MaTepuaa moj PyKOBOJCTBOM Iejarora
cocTaBa siiep MO 33JaHHBIM MACCOBBIM M 3apsSIOBBIM YHCIAM U O MOJIOXKCHUIO B MEPUOAMICCKON
cucreme aneMeHToB (MC — xumus).
AHanu3 ¢ ONopoil Ha TEXHOJIOTUUECKYIO KapTy MO PYKOBOJCTBOM IIeJiarora M3MEHEHHsI COCTaBa sapa
-pagnoaktuBHOCTH (MC — XUMHS).
-YaCTHII 110 TOTOBBIM (hoTorpadusim.

2. CrieKTpsl pa3InyHbIX Fa30B.

3. CnexTp Bomopoaa.

4. HabmoneHne TpekoB B kKamepe Bribcona.

Dpoumanvuvie 1abopamopHsie padomul u
onslmbul.
1. Habniooenue cnaownvix u auneduamaoix
CHEKMPOB U3NYYEHUS.
2. VccnenoBanne  TPEKOB:  H3MEpEHHE
SHEPTUM YacTUIBl 110 TOPMO3HOMY HyTH (IO
thororpadusm) (wmm AIIEKTPOHHAS
JIEMOHCTPAITHS).

HaOGmonenne 3a neMoHcTpanuei paboThl N3MEPEHUs PaJHallHOHHOTO ()OHA C HOMOIIBIO
JI03UMETPa,0leHKa €T0 HHTEHCHUBHOCTH.

AHanM3 COBMECTHO C TEAAaroroM OHMOJOTHYECKUX M3MEHEHUH, NMPOMCXOAALIMX MO JeHCTBHEM
panuoakTuBHbIX M3inydenuit (MC — Ouosnorus).

Habnronenne neMoHcTpauuu o0 HCIIOJIBb30BaHHE PaJHOAKTHBHBIX H3ITydeHHH B MenumuHe (MC
—oOwnoorus).




Snepnbie SlnepHble peakuuy. 3aKOHBI COXPAHEHHS Pemenne THIOBBIX pacu€THBIX 331a4 B 1—2 NEHCTBUS C ONMOPOM Ha aJrOpPHUTM, MPEIBAPUTEIHHO
peaxknuu (7 3apsJOBOTO W MAaccoOBOTO 4HCEN. Jnepusi pa3oOpaHHbIi COBMECTHO C II€aroroM C HCIIOJIb30BAHUEM 3aKOHOB COXPAHEHMS MAacCOBBIX M
q) ceasu  amomnvix sa0ep. Ceasb  maccvl U 3apsIIOBBIX UMCEN HA OMNpPEACICHUE PE3YIbTaToOB SACPHBIX pEaKIWil; aHaNIW3 BO3MOXKHOCTH HIIH
onepeuu. Peakyuu cunmesa u Oenenus soep. HEBO3MOXKHOCTH SIACPHOU PEaKIvu.
Hcmounuxu suepeuu Connya u 3630 (MC). Or1ieHKa C TIOMOIIBIO TIe/Iarora SHEPTHA CBS3H SIep ¢ HCIOIb30BaHuEeM (HOpMYITEI DUHIITEHHA.
SnepHas SHEpreTHKa. OOcCyXIeHHE COBMECTHO C IEIAaroroM IMEPCHEKTHB HCIOJIB30BAHHS YIPABISIEMOTO
Leticmeus TEPMOSIEPHOTOCUHTE3A.
PAOUOAKMUBHBIX — USTYYEHUll  Ha  Jicusble OOcy>x1eHre COBMECTHO C TI€AaroroM MpeuMyILEeCTB 1 SKOJIOTHYECKHUX TTPO0OIIeM, CBI3aHHBIX C
opeanuzmvl (MC). sinepHoidHepreTukoit (MC — skororus).
Hemoncmpayuu
Pabora cuéTunKa
HOHM3HPYIOIUXU3ITYICHUH.
Peructpamust  m3mydeHus
NPUPOAHBIXMHUHEPAJIOB U IIPOIYKTOB.
Dpoumanvuvie 1adopamopHsie padomul u
onulmbul.
1. U3mepenne paxmoakTuBHOTO (hoHA (MM
JNIEKTPOHHAS IEMOHCTPALNS).
I[oBTOpuTETLHO-0000AOIHIT MOTYIB (9 1)
CucremaTtuzanu OO6oO0uieHne colep:KaHus — KaXJOro U3 BeimonHeHne ¢ MOMOLIbIO  meAarora  y4eOHBIX — 3aJaHuil, TpeOyIoIHMX JEeMOHCTpALUU
i1 000011IeHIEe OCHOBHBIX  pa3ienoB  Kypca  (U3HMKH: KOMIIETCHTHOCTEH, XapakTepU3YIOIIUX  €CTECTBEHHOHAy4YHYI0  TPaMOTHOCTh:  IPUMEHEHUS
IIPEAMETHOIO MEXaHU4EeCKHUe, TEIIOBBIE, MOJIYYCHHBIX 3HAHUH IS HAyYHOTO OOBSICHEHUS (DU3MYCCKHUX SIBICHHUI B OKPY)KAIOLICH NPUPOIE U
COACPIKAHUA OJICKTPOMAruMTHLIC, KBAHTOBBIC SIBJICHUA. HOBC@}IHeBHOﬁ JKHU3HH, 4 TAaKXC BBIABJIICHUSA q)HSI/I‘IeCKI/IX OCHOB psAlia COBPEMCHHBIX TeXHOHOI‘I/II\/'I;
U OIIbITa Hay‘lHLIﬁ METO/I [TO3HAHUSA U €T0 peaiu3alus MPpUMCHEHUS OCBOCHHBIX 3KCIICPUMEHTAIbHBIX yMeHI/II\/'I JUIA UCCIICAOBAHUA (1)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B
JACATCIBbHOCTH, B(bI/I?)I/I‘IeCKI/IX HCCJIICJOBAHUAX. TOM YHMCJIC IJIsA IIPOBEPKU TUMOTE3 U BBIABICHUS SaKOHOMepHOCTeﬁ.
npuobpe- CBs3b (M3MKM M COBPEMEHHBIX TEXHOJIOTMH | PerreHne THNOBBIX pacu€THBIX 3a1ad B 1—2 neicTBUS ¢ ONMOpOH Ha alrOpPUTM, MPEABAPUTEIHHO
TEHHOTO B
pu obnactu nepenadn MHGOPMAINH, SHEPTETHKE, pa300paHHBIIl COBMECTHO C IIEJIaroroM, B TOM YHCJE HPEINoIAaralolluX HCHIO0Ib30BaHIE
N3y4YEeHUH TpaHcIIopTe (u3HUeCcKOWMOIEN 1 OCHOBAHHBIX Ha COJICP)KaHUU Pa3IMUHBIX Pa3leioB Kypca (HU3UKH.
BCETO Kypca
bu3ukn

[Ipu pazpabotke pabouei mporpaMMbl B TEMATHYECKOM TUIAHUPOBAHUH JIOJDKHBI OBITh YITEHBI BO3MOXKHOCTH UCTIOE30BAHMUS
AIIEKTPOHHBIX (MU(PPOBHIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIOMIMXCS YICOHO-METOMUYECKUMU MaTepruanamMu (MyJbTUMEIUITHBIC
IPOTPAMMBI, DJIEKTPOHHBIC YICOHUKH U 33JaYHUKH, DIICKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHBIC JTa00OPATOPHUH, UTPOBBIC TPOTPAMMBI,



KOJUIEKIIMM IU(PPOBBIX 00pa30BaTeNbHBIX PECYPCOB), peanusyromux augakruyeckue BosMoxnoctu UKT, comepixanne KOTOpbIX
COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00Opa3oBaHUMU.



