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I[TOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHas pabodas mporpamma 1o ydeOHomy mpeamery «Dusuka»
(6a30BbIN ypoBeHBb) (TpeameTHas o001acTh «EcCTeCTBEHHO-HAYyUHBIE MPEIMETHD)
(masee  COOTBETCTBEHHO — TporpamMma Mo ¢Gu3uke, (Qu3nKa) BKIHOYACT
MOSICHUTENBHYIO 3aIUCKy, CoOJiepKaHue OOy4eHHs, IUIAaHUPYEeMble pe3yibTaThl
OCBOCHHMSI MPOTPaMMBbI 110 (PU3KKE, TEMATHUECKOE IJIAHUPOBAHHE.

[NOACHUTEJIBHAA 3AIIMCKA

PaGouass mnporpamma mno ¢usuke I oOydarommxcs ¢ 3aJEPiKKOM
ncuxuueckoro pazsutus (nanee — 3I1P) Ha ypoBHE oCHOBHOTO 00111eT0 00pa3oBaHus
MOArOTOBIIEHa Ha OcCHOBe denepanbHOr0 TroCyJIapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHaapTa ocHoBHoro oomiero odpaszosanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — D®I'OC OO0O), denepanbHO ananTUPOBAHHON
o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus JIJIsi O0yJarOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 r. Ne 1025), @enepanbHoil paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBanusi Mo yueOHOMy mipenmery «Duzukay (0a3oBblii ypoBeHb), Konuenmmu
npenogaBanus yaeOHoro mpenMera «Du3mka» B 00pa30BaTEIBHBIX OPTraHU3AIUSIX
Poccuiickoit  dexpepanuu, peanu3yomMX OCHOBHBIE  00I1I€e00pa3oBaTeIbHBIC
nporpammel, ®DenepanbHol  pabodeil MmporpaMMbl  BOCHUTaHUS, C  YYETOM
pacmpeieIieHHBIX M0 KJIaccaM MpOBEpsieMbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHSI
®enepanbHOl aganTUPOBAHHOM 00pa30BaTENIbHONW MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHus JI1 00YUYarOIIUXCS C 3aJIEPIKKOU IICUXUYECKOTO PAa3BUTHUSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebubii mnpeaMer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIMIMM  JJIst
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIBbKY (PU3MUECKHE 3aKOHbI MHPO3JaHUs
ABJISIIOTCS  OCHOBOM  COAEp)KaHUS KypCOB XUMHUHM, OHOJOTMH, Teorpapuu Hu
acTpoHoMuHU. DuU3KMKa BOOPYXKAET OOYYAIOLIMXCS HAYYHBIM METOJIOM ITO3HAHMS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[Ipeamer MakcuMmanbHO HampaBieH Ha (OpPMHUpOBAHHME UWHTEpeca K
MNPUPOJHOMY U  COLMAJIbHOMY MHPY, COBEPIICHCTBOBAHME TMO3HABATEIbHOI
nestenbHocTH  oOywatonuxcs ¢ 3[IP 3a cuer oBnajeHUs MBICIUTEIbHBIMU
omepanusMu CpaBHEHHUs, O0O0OIIEHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHHUE, (OPMUPOBAHUE BO3MOKHOCTEW COBMECTHOM JEATEIHLHOCTH.

N3yuenne ¢Qusuku crnocoOcTBYeT pa3BuTtuio y oOydaromuxcss ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCHIPUHUMATh U KPUTHYECKH AHAIM3UPOBATH MH(GOpPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAYMMOCTb NMPEAMETA ISl Pa3BUTHUS KUZHEHHOW KOMIETEHIINH



oOydJaronuxcsi  3aKJI04aeTcs B  YCBOGHHMM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOIUMBIX JUIsl TIOBCETHEBHOM >KHU3HU; HABBIKOB 3JI0POBOr0 M 0€30MACHOIO IS
YesloBeKa U OKpYXalolleil ero cpesl 00pasa )Ku3HU; (POPMUPOBAHUHU HKOJIOTHUUECKOM
KYJIBTYPBI.

[Iporpamma oTpaxkaer coaepxaHue o0ydeHus: npeamery «OPU3uKa» ¢ y4eTom
0CO0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 0Oyuatonuxcs ¢ 3[1P. OBnagenne TaHHBIM
y4eOHBIM MPEAMETOM MPEACTABISET ONPEACTCHHYIO TPYAHOCTD I 00yYaIOUINXCs C
3[IP. DOto cBA3aHO C  OCOOCGHHOCTSAMH  MBICIMTCIBHOM  JESITCIHLHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM ~ BHUMaHHUS, MalbiM  O0OBEMOM  MaMSATH,
HEJOCTaTOYHOCTBIO OOWIEro 3amaca 3HAaHWUW, TOHM)XCHHBIM I103HABATEIbHBIM
UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

st mpeoioneHusl TPyAHOCTEH B M3ydeHHH ydeOHoro mpenmera «Duszumkar
HeoOxonuMa  ajganTamuss oObeMa M XapakTepa ydeOHOro Marepuayia K
MO3HABATEILHBIM BO3MOXHOCTSIM JaHHOW KaTEropuu OOyYaroIIMXCS, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mporpaMma KOHKPETHU3HPYET COACP)KaHWE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMU OOpa30BATEIBLHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YUYEHUSI pa3/iesioB (DU3UKKM C YUYETOM MEXKIPEIMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3¢H, JIOTUKM Y4YeOHOro TMporiecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX ocoOeHHocTel oOyuaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHusi, OMpeaesieT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPAIIMIA,
IPOBOJUMBIX  Y4YHTEJIeM B  Kiacce, JabOpaTOPHBIX paboOT, BBIMOIHIEMBIX

00yYaIOIIMMHUCH.
Meroandeckoi OCHOBOM H3y4yeHMs Kypca «Pu3uKa» Ha YPOBHE OCHOBHOIO
oO1ero oOpa3oBaHMUs ABJISIECTCS CUCTEMHO-IEATEIbHOCTHBIN MOJXO0M,

o0OecreunBarOMi  JOCTUKEHUE JINYHOCTHBIX, METANpeAMETHbIX M MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YyJIBTAaTOB ITOCPEACTBOM OpraHu3aluu aKTUBHOM
MTO3HABATEJIbHOM JEATENbHOCTH OOYYAIOLIMXCS, YTO OYEHb BA)XXHO MPU OOYyUYEHHH
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

esn 1 3axa4u u3y4enust yueOHoro npeamera « Dusukar»

Obwue yenu wu3ydeHus: ydeOHoro mnpeaMera «®Du3MKa» TMPEACTABICHbI B
®denepanbHO pabouelt mporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOH 11e1bI0 O0YYEHHSI JAETEH C 3aJCPKKON NMCUXUYECKOTO PAa3BUTHS Ha
JaHHOM TIpeIMeTe SIBISCTCS: TOBBIIICHUE COIMATBHOM ananTaluy JaeTed depes
npUMeHeHne PU3NIECKUX 3HAHWN Ha TIPAKTHKE.

s obyuaromuxces ¢ 3I1P, Tak ke, Kak W 171 HOPMATUBHO Pa3BUBAIOIIMUXCS
CBEPCTHHUKOB,  OCBaWBAIOIIMX  OCHOBHYIO  00pa30BaTelbHYIO  MPOTpamMMmy,
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKue yelu, Kak:
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= npuoOpeTeHre HHTEpeca M cTpemiieHus oOygaromuxcs ¢ 3[IP k
HAy4YHOMY H3yUYCHHIO NPUPOMABI, Pa3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CITOCOOHOCTEH;

. pa3BuTHE 0Aa30BBIX MPEICTABICHUNA O HAYYHOM METOJAE MO3HAHUS U
(dbopMuUpOBaHUE MCCIIETOBATEIHCKOTO OTHOIICHHSI K OKPY>KAIOIITUM SIBJICHUSIM;
. dbopMupOoBaHME HAYYHOTO MHUPOBO33PEHHS, HA JOCTYITHOM IS

oOyyaromuxcs ¢ 3[1P ypoBHe, kak pe3yabrata U3ydeHHs OCHOB CTPOSHHUSI MaTepuu U
(GyHIaMEHTAIIbHBIX 3aKOHOB (DH3UKH;

= dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHA.

JlocTikeHue 3TuX 1eieid 00ecreurnBaeTcsl peleHueM CIeAYIOINX 3a0ay.

= npuodpeTeHre 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JICKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSX;

= npuoOpeTeHNe YMEHUN OMUCHIBATH U OOBICHATH (PU3HUECKUE SBICHUS C
UCIIOJIb30BAHUEM IOJTyYE€HHBIX 3HAaHUH U C OIIOPOW Ha IJIaH/CXEMY;

. OCBOEHUE METOJIOB PEIICHUS MPOCTEHIIMX pacuy€THBIX 3aJad C
MCIIOJIb30BaHUEM (PU3HUECKUX MOENIEH C OOPOM Ha aITOPUTM;

. pa3BUTHE YMEHHUA HAONIONATh NPHUPOAHBIE SIBJICHUS W BBIOJIHATH

ONbITHI, J1a0OparopHble pabdOTBl U  SKCHEPUMEHTAIbHBIE HCCIECIOBAaHUS C
MCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB (ITOJT PYKOBOJCTBOM YUHUTEIS);

. OCBOEHUE MPUEMOB PabOTHI ¢ HHPOpMaLMEN (PU3HUUECKOTO COAECPKaHNUA,
BKJIIOYasi HH(QOPMALMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3MKH, AaHaIU3 U
OIlCHHBaHUE MH(HOPMAIINH;

= 3HAKOMCTBO cO  chepamu  TpoPEeCcCHOHAIBHOW  JCSTEIBHOCTH,
CBSI3aHHBIMM C (DU3HUKOH, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHXKEHUSX (PU3HUECKOM HAayKH.

Ocob0ennocTu 0TOOpa M afanTALNM y4eOHOT0 MaTepuaJa no pusuke

OcHoBoM o0yJeHus 00yJaromMXcs c 3I1P Ha  IpeaMeTax
€CTECTBEHHOHAYYHOT'0 LUKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENIbHBIX
omeparnuii (aHaIW3, CHHTE3, CpaBHEHHE, OO0OOIIEHHE) Ha OCHOBE BBINOJTHEHUS
pa3BUBAIOIIUX YIPaKHEHUH, pOpMUpPOBAHUE NMPUEMOB YMCTBEHHOW pabOThHI: aHAIIU3
UCXOAHBIX JIaHHBIX, IUIAHUPOBAHHWE MaTepuaja, OCYIIECTBICHHE IOATAHOIO U
UTOTOBOTO CAMOKOHTPOJIS, & TaKXKe OCYIISCTBISCTCS JHMKBUAAIMS MPOOEIOB B
3HAHUAX, 3aKpEIUICHNE U3YYSeHHOTO MaTeprasa, oTpaboTKa aJropuTMOB, TOBTOPCHHE
npoieHHoro. bonpioe 3HaueHne MPUAACTCS YMEHHUIO PACCKa3aTh O BBITIOJHEHHOU
paboTe ¢ TPaBWIBHBIM YMOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJIOTUU W
COOTIOZICHUEM JIOTUYECKUX CBs3eH B m3iaraeMoMm Mmatepuane. s oOywarommxcs
3[IP Ha ypoBHE OCHOBHOIrO 00I1Iero o0O0pa3oBaHUsA MO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOYHBIA YPOBEHb PAa3BUTHUS OTACIBHBIX TCHXUYECKUX
MPOLECCOB (BOCTIPUSATHS, BHUMaHUS, MaMSTH, MBIIIJICHUS), CHWKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUHM YPOBEHb BBIMIOJIHEHUS Y4E€OHBIX 3aJaHUil,
HU3Kas ycrnemHocTs oOydeHus. [lostomy mnpu wusydenuun ¢usmku Tpelyercs
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LeJIeHaNpaBIeHHOE UHTEIIEKTyalbHOe pa3BuTue odoyyvatouuxcs ¢ 311P, orBeuaroiee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTed oOydaromuxcs c¢ 3I1P
TpeOyeT, 4TOOBl NpPH H3YYEHUH HOBOIO Marepuana o00s3aTeabHO IMPOUCXOIHIIO
MHOTOKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PacKpBIBAIOIINX CBS3b (DM3UKHU C KU3HBIO; aKTyalIn3alys NEPBUYHOTO KUZHEHHOTO
OTIBITa 00YJAIOIINXCSI.

YCcBOGHHE TMPOTrpaMMHOIO Marepuaia 1o (U3UKE BbBI3BIBAET OOJbINNE
3arpynHeHus y oOydaromuxcsi ¢ 3P, mostomy Teopust u3yuaercst 0e3 BBIBOAOB
CIOXHBIX (opmyn. 3agadyu, TpeOYIOIUE MPUMEHEHHUs CJIOXKHBIX MaTeMaTHUYeCKHX
BBIUKMCIICHUA U (PopmMyll, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
NBIDKCHUEY», «ApXUMENOBA CcHila», «MexaHndecKkas SHEprus», «IIEKTPUUECKUE
ABICHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIACCE€ C TMOMOIIBIO
YUHUTES.

Oco0oe BHHMMaHuE MpU H3yYEHUU Kypca (PU3UKU yJelsieTcs MOCTAHOBKE M
OpraHM3alM SKCIIEPUMEHTA, a TAKXKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluii (BO3MOXKHO C  HCHOJb30BAHHEM
AIEKTPOHHOM JeMOHCTpanuu). HexkoTopbie TemMbl 0053aTeNbHO JOJDKHBI BKIIIOYATh
OMOpHBIE J1TabOpaTOpHble PAOOTHI, KOTOPbIE Pa3BHBAIOT YMEHHUE IOJIb30BAThHCS
MPOCTEUIIMMU TMPUOOpaMH, AHAIM3UPOBATH IMOJTYYEHHBIE JaHHble. B cBsi3u cC
OCOOEHHOCTSIMM  TOBEJIEHUS W JedATelIbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTB) MPEIYCMOTPEH CTPOXKAUIINI KOHTPOJIb
3a cOOJIOICHUEM NPABUJI TEXHUKU O€30MacHOCTH MPU MPOBEACHUH J1a00paTOPHBIX U
IPAKTUYECKUX padoT.

bonbsmoe BHuManue nipu uzydennn pusuku nmoapoctkamu ¢ 3I1P obparaercs
Ha OBJIAJICHHE UMHU MNPAKTUYECKUMU YMEHUSIMH U HaBblKamHu. lIpemycmartpuBaercs
yYMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEIACHMM, BKIIOYEHHE OTICNIBHBIX TEM WU
LEeJbIX pa3fesioB B MaTepuaibl Ui  0030pHOT0, O3HAKOMHUTEIIBHOTO  HIIU
(dakynbTaTUBHOTO M3yueHus. lIpennaraercss ymeHblieHue 00beMa MaTEMaTUYECKHUX
BBIYMCJIEHUN 3a CUET YBEJIMYEHHS KAUECTBEHHOTO ONMCAHMS SIBJICHUM U MPOLIECCOB

JlocTaTouHOE KONMYECTBO BPEMEHHM OTBOJMUTCS HA PACCMOTPEHHUE TEM H
BOIIPOCOB, PACKPBIBAIOUIMX CBSI3b (PU3UKM C JKU3HBIO, C TEMHU SIBJICHUSIMH,
HaOIIOACHUSMHU, KOTOPBIE XOPOLIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuMallbHO ~ WCIOJB3YKOTCA ~ MEXKIPEIAMETHBIE  CBA3M C  TaKUMH
JTUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecsi c¢ 3IIP
0COOCHHO HYXAAIOTCSI B MPEMOJHECEHUH OJHOTO U TOTO K€ yueOHOro Marepuania B
pa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUH IIOJIyYEHHBIX 3HAHMW W MNPAKTUYECKUX ymeHuW. IlosBosss
paccMaTpuBaTh OJWH U TOT K€ YYEOHBIM MaTepualn C Pa3HBIX TOYEK 3PEHUS,
MEXMPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, OoJee
MIPOYHOMY 3aKPEIUICHUIO MTOJTYYEHHBIX 3HAHUI U MPAKTUUYECKUX YMEHUM.



Buabl pgesarenbHoctH oOyuyawomuxcsa ¢ 3IIP, o0ycioBjieHHbIe 0COOBIMU
o0pa3oBareJibHbIMH NOTPEOHOCTAMH M Oo0ecleYUBAKIIME OCMBICJIEHHOE
0CBOEHME CO/IePKAHNM 00pa3oBaHus MO npeaMeTy «DU3uKa»

Tematnueckass W  TEPMHHOJOTHYECKas JIGKCHKAa IO Kypcy (QHU3UKU
cootBeTcTByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHocTH oOyuatontuxcsa ¢ 3I[1P Ha ypokax ¢usuku
OTIpEe/ICTISIETCS UX OCOOBIMH OOpa30BaTENbHBIMU MOTpeOHOCTSIMH. [ToMuMO mIUpOKO
ucnonb3zyembix B @OII OO0 obmux Ajig BceX 00y4YaromMXcs BUIOB JE€ATEIbHOCTH
CJIETyeT YCUJIUTh BUABI JESTEIbHOCTH, crieUnu(UIHbIC ISl JAaHHON KaTerOpuu JCeTeu,
o0ecreynBaoIfe OCMBICIIEHHOE OCBOCHUE COJIEp KaHUsl 00pa30BaHusl MO MPEAMETY:
YCUJICHHE TPEIMETHO-TIPAKTUYECKON JEeATEIbHOCTH C aKTHUBU3AIMEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaia ¢ ONOpPOM Ha aJrOPUTM; «IIOIIArOBOCThY» B U3YUYEHUU
MaTepuaia; HUCIHOJb30BaHUE JIOMOJIHUTEIbHOW BU3YaJIbHOH OHOPBI  (CXEMBI,
m1a0J0HBI, ONOpHBbIE TaOJUIBI); PEUYEBOM OTYET O IMpOLEecce M pe3yibTare
TSI TEIbHOCTH; BBIIOJIHEHUE CIIEHUANbHBIX 3aJaHhi, 00ECIeUnBaOIUX KOPPEKLIUIO
peryiauuu  y4eOHO-II03HABATEIbHOM JESATEIbBHOCTM M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOydvarommxcsa ¢ 3I[IP cymiecTBeHHBIM SIBIIOTCS MPUEMBI pabOTHI C
JEKCHYECKUM MaTepuanioM mo mpenmery. [IpoBomuTcs cmenuanbHas pabota TO
BBEJICHUIO B aKTHBHBIM CIOBapb 0OYYaIOMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3ygaemple TEepMUHBI BBOJATCS Ha TOJHCEHCOPHONW OCHOBE, 00s3aTenbHa
BU3yaJIbHAS MOJAJEPIKKA, AITOPUTMBI pabOTHI C OINpEIeTICHHEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEbHBIMU TOTPEOHOCTSIMU OOYYAIONTUXCS C
31IP, npu miaHupoBaHWU pabOThl YYEHHKAa Ha YPOKE CIEAyeT NpUICP’KUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. Tlpu ompoce HeEOOXOAUMO: JdaBaTh aJTrOPUTM OTBETA; pa3peliarh
M0JIb30BAThHCS MJIAHOM, COCTABICHHBIM MIPU MOATOTOBKE JIOMAIIHETO 3a/1aHUs; 1aBaTh
OoJplle BpeMEHHM TOTOBHTHCS K OTBETY Yy JOCKH;, paspemiarb Jenarb
MpeBapUTENbHBIC 3aICH, TIOIB30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOISUIME U YTOUHSIOLIUE
BOTPOCHI, KOTOPBIE TIOMOTYT MM IOCJIEOBATEIFHO U3JI0KUTh MaTepra.

3. CucremaTnuecku TpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOEIIOB B MPOIIEIIIEM MaTeprale.

4. B mporiecce u3ydeHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanboJiee CIOKHBIE pa3esbl n3ydaeMon Tembl. Heooxoammo yare oOpamarses K
HUM C  BOIPOCAaMH, BBIICHSIONIMMU TOHMMaHHME ydyeOHOro Marepuana,
CTUMYJIMPOBATh BONPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe

B cootrBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oOpa3oBaHus ydeOHbIN npeaMer «Du3nka) BXOJUT
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B TpeIMETHYI 001acTh «ECTeCTBEHHbIE HAyKW» M SBISICTCS 00S3aTeNbHBIM IS
nzyuenus. Copnepkanue yueOHOro mnpeamera «Du3uka», TPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer ®PI'OC OO0, dDenepanbHOi
00pa3oBaTENbHONM MPOrpaMMe OCHOBHOTO o0miero oOpazoBanus, DenepanbHOR
aJanTUPOBAHHONW 00pa30BaTEIBLHOW IpOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
UIA 00yYaromMxcsl C 3aJepXKKOil mcuxudeckoro paszputusa. OOIIee YHCIO 4Yacos,
PEKOMEH/IOBAaHHBIX Sl M3y4eHHUS (PU3UKA Ha 0a30BOM ypoBHEe, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kilacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefIeINIO).

COHEPXAHUE YUYHEBEHOI'O [TPEJAMETA «®U3NKA»
7 KIIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAOIIEro Mupa

@du3uKa — HayKa O IpupoAe. SBieHUs TPUPOAbI (MCl). Pu3nyecKue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckne BelUyuHB. W3mepeHue ¢uiznueckux BenudyuH. @usuyeckue
npu60pb12. lozcpewnocmov usmepenuii. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKU U3Y4arOT npupoay. Ecmecmeenno-
HayuyHulll Memoo NO3HAHUsA: HaOMoeHue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUEe  2UNOmMe3, JKCNEepUMEHm HNO NpogepKke 2unomes, O00BACHeHUe
Hab0aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MOOeel.

[IpenmMet u MeTO bl (PU3UKH.

jIeMm&zcmpauguu3

1. MexaHuueckre, TEIJIOBbIC, JJEKTPUUYECKHUE, MAarHUTHbIC, CBETOBBIC
SIBJICHMUSL.

2. dusznveckre TpuOOPHI U Mpoleypa MPSIMbBIX U3MEPEHUN aHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimul

1.Onpenenenrie 1eHBI JIEJICHUS HW3MEPHUTEIBHOTO Mpudopa (MCHOJIB3YS
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3MepeHne pacCTOsSHUH.

3. U3mepenne 00bEMa )XUIKOCTH U TBEPAOTO Tela

4. Onpeoenenue pazmepos mavlx mei.

5. Hsmepenue TemmepaTypbl MpU IMOMOIIM KUIKOCTHOTO TEPMOMETpa H
JaT4yuKa TeMIepaTyphl.

6. Ilpogedenue uccredosanus no nposepke 2unomeswvi: O0ANbHOCHMb NONEMA
wapuKa, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Ooblie 8blCOma nycKa.

1 MC — s1eMeHTBI cofepkanus, BKIIOUAONME MEXIIPEIMETHEIE CBSI3H, KOTOPHIE OAPOGHEE PACKPHITH! B
TEMATUYCCKOM IINIAHUPOBAHUU.

2 3)16013 " JaJiIe€ KypCruBOM 0003HaYEHEI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJIUTCA B O3BHAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSTENILHO ONpe/elisieT 00beM N3ydaeMoro MaTepuana.

® Bee JlemoncTparuu i JlabopaTopHbie paGoTEI, MPEICTABICHHBIE B COAEPKAHMH, JOMYCKAeTCs (MOKHO) TIPOBO/IHTH,
HCTIONB3YsT HHPOPMAITMOHHBIE U AJICKTPOHHBIC TEXHOJIOTHH (IM(PPOBEIE 00pa30BaTEIbHBIE PECYPCHI).
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Pa3znen 2. IlepBoHayasibHbIe CBEIeHUS 0 CTPOEHNH BelleCTBA

CrpoeHue BelecTBa: aTOMbl M MOJEKYJIbL, ux pasmepovl. Onvimol,
dokasvlearouue OUCKPemHoe Cmpoetue 8eujecmad.

JlBmwkenne dactui BemecTBa. CBs3b CKOPOCTH JBW)KCHHS YAaCTHIl C
TeMriepaTtypoii. bpoyHoBckoe mBwkenue, mauddysus. Bzaumoodeiicmeue uacmuy
seujecmea. NpUmsdceHue U OMmmaiKusaHue.

ArperaTtHbIe COCTOSIHHSI BEIECTBA: CMPOEHUE 2A308, HCUOKOCIEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesazv medcoy ceoucmeamu eewecme 8 pPAa3HbiX
acpe2amHvlX COCMOSHUAX U UX AMOMHO-MOJEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSIHULL 80O0bL.

ﬂemoncmpauuu4

1. Habmonenre OpOyHOBCKOTO JTBUYKEHUS.

2. Habmonenue quddysumn.

3. Habnwooenue  saenenuil, 00 BACHATOUUXCS NPUMSIICeHUeM unu
OMMANKUBAHUECM YACNUY BCULECMBA.

Jlabopamopnvie pabomul u onvimoul

1. Oyenxa oOuamempa amoma memoooOM psio08 (C UCHONL30BAHUEM
gdomoepaghuii).

2. OnbITHI IO HAOJIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEl MO OOHAPY)KEHUIO NEUCTBHS CHJI MOJICKYJSIPHOTO TPHUTSDKCHHS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHe U B3aUMOAEHCTBHE TeJl

Mexannueckoe aBukeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. Cpeousia ckopocmsv npu HepasHoMepHom OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenune wuHepUMH. 3aKoH uHepyuu. Bzaumoldeiicmeue men KAK NPUYUHA
uUsMeHeHus cKopocmu OeudxceHus men. Macca kak mepa uHepmuocmu meia.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYN 8 eOuHuye
0b6véMma sewecmaa.

Cuiia KaK XapakTepUCTHKa B3auMoJeucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvlt ¢ nomowpto Ounamomempa. SIBIeHUE TATOTEHUS U CHUJIA
Tsokectd. Cuna msowcecmu na opyeux nianemax (MC). Bec tema. HeBecoMocTs.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoii. PaBHoxeicTBytomas cui. Cuia
mpenus. Tpenue ckoavbocenus u mpenue noxos. Ipenue ¢ npupooe u mexuuxe (MC).

jlemomcmpauuu3

1. HaGnronenue MexaHn4ecKoro IBMKCHHS Tela.

2 N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.

3. Habmronenue sBIeHUs] HHEPITUH.

4 HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

4 o
31ech 1 Aajee IPUBOJAUTCS PACIIUPEHHBIHN MepeveHb Jab0paTOPHBIX PabOT U OTBITOB, U3 KOTOPOTO YUUTENb JEIaeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.
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S. CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEll.

6. CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwie pabomul u onvimoul

1. OnpeneneHre  CKOPOCTH ~ PAaBHOMEPHOIO  ABWKEHUS  (IIapuKa

B KUJIKOCTH, MOJICJIA DJIEKTPUUECKOTO aBTOMOOWIIA WU T.I.) (2J1eKmpoOHHAA
0eMOHCImpPayusi).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBbKEHHUs OpycKa WM IIapuKa 1o
HaKJIOHHOW IIOCKOCTH.

3. Omnpenenenve IIOTHOCTU TBEPAOTO TENA.

4. OnsbITbl, I€MOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsKeHus (aedopmaryn)
HOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

5. OnsIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT

BCCa TCJIa U XapaKTCpPa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHAKOCTEH M ra30B

HaBnenue. Cnocobvl ymenvuienusi u ysenuvenus oaenenus. [lasnenue easa.
3asucumocms OasneHus 2aza om o060wvéma, memnepamypwvi. llepedaua Oasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackansa. IInesmamuueckue
MauiyHvl. 3aBUCUMOCTb JTaBJICHUS XKUAKOCTH OT TiyouHsl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emnn u arMmocepHoe AaBieHue. [lpuuunvi cyujecmeosanus
6030ywiHol obonouxu 3emau. Onvim Toppuuennu. Hzmepenue ammocgeproco
0asneHus. 3a8UcumMocms ammoc@eprHo2o 0asieHuss Om GblCOmMbl HAO YPOBHEM MOPA.
IIpubopul 0ns uzmepenus ammocgheprnozo 0asienus.

Heticmesue orcuokocmu u 2aza Ha nozpydicénnoe 6 Hux meio. BulTankuBaronias
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnaearue.

Jemoncmpayuu
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBienue necTBust aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT O0BEMA MOTrPYKEHHOM YacTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.

8. VYcnoBue naBaHus Tell: TJIaBaHUE WU MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

Jlabopamopnwvie pabomul u onvimul

oghkwbdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOM
B >KMJIKOCTH YaCTH TeJia.
2. OnpeneneHue BBITAUIKMBAIONIEH CHWJIBI, JCHCTBYIOIIEWM Ha Telo,

NOTPYKEHHOE B KUJKOCTb.
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3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbL, JECUCTBYIOIIEH Ha
TEJI0 B )KUJIKOCTH, OT MAacCHI TeJa.
4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI,

JNEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOW B KUIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH JKHJIKOCTH.

S. KoHcTpynpoBanue  apeomeTpa  WIM  KOHCTPYHPOBAaHUE  JIOJKH
U ONpeAeIeHUE €€ TPy30I10IbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MeXaHHM3MBI: pblYar, OJOK, HaKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecusl pviuazea. Ilpumenenue npasuia pasHosecus pviuaza Kk 610ky. «3o010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. I[IpocTbie MeXaHU3MBbI B OBITY U
TE€XHUKE.

Mexannueckass dHeprusi. Kuumemuueckass u NOMEHYUANbHASL  IHEPIUSL.
lIpespawenue oonoco 6uda mexanudeckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPIrUu B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomwt u onvimot’

1. Omnpenenenue padOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBHXKCHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenue KIIT/I HAKJIOHHOM IUIOCKOCTH (21ekmponnan
demoncmpauusi).

4, N3ydyeHne 3aKkoHa COXpaHEHUS MEXAHUYECKOW DHEPIUU (271eKMmpPOHHAA
demoncmpauusi).

8 KUIACC

Pa3znea 6. TensioBble siBJeHUS

OcHOBHblE  NONOJNCEHUSI  MONEKYISAPHO-KUHEMUYEeCKOU mMeopuu  CmpoeHus.
sewecmsea. Macca u pazmepvt amomos u monexys. Onvimsl, noOmMeepscoaroujue
OCHOBHbIE NONOHCEHUSL MOSEKYNAPHO-KUHEMUYECKOU Meopull.

Mogenun TBEPAOro, JKUAKOTO M Tra3000pa3HOr0 COCTOSIHMM BEIECTRBA.
Kpucmannuueckue u amopgpnvie mena. ObwsicHenue ceolicme 2azos8, Hcuokocmeu u
MeEéPObIX Mmell HA OCHOBE NONONCEHUL MONEKYIAPHO-KUHEMUYECKOl Mmeopuul.
CmauuBaHUE u KanuiisapHvle aenenus. 1eniogoe pacuupenue u cocamue.

Temneparypa. Cssazb memnepamypvl cO CKOPOCHbIO MENNI08020 OBUICEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHenus — GHYMpEHHel  SHepeuu:
menJionepeoaud u cosepuierue pabomui. Buowi menionepeoayi:
Menionpo8oOHOCMb, KOHBEKYUSL, U3I)yYEHUe.
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KommaecTBo TemnoTel. Yoenvnas mennoémkocms eeuwecmea. 1enioobomern u
menjogoe pasHogecue. Ypasnuerue meniogo2o baiauca.

lInasnenue u omeepoesanue KpUCMAaiIUdecKux eewecms. Yoenonuas menioma
nnasnenus. Ilapoobpasoseanue u roundencayus. Hcenapenue (MC). Kunenwue.
Yoenvnas mennoma napoobpazosanus. 3a8Ucumocms memnepamypvbli KUNeHus: om
ammocgheprnozo daenenus. Brascnocmo 6030yxa.

OHeprus TOIIUBA. YoenvHas menioma c2opanusl.

Ipunyunvr pabomvr mennosvix oOsucameneu. KIIJ[ mennosoco oOsucamens.
Tennosvle 0sucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

3axon coxpanenus u npespaweHus duepeuu 8 menyogvlx npoyeccax (MC).

Jemoncmpayuu

1. Hab6nronenue 6poyHOBCKOTO JIBHIKECHHUSI.

2. Ha6mronenue nuddysun.

3. HabGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.

4, Hab6nronenue TemioBoro pacumpeHus Ted.

5. N3menenune naBiaeHus raza nMpyu U3MEHEHUH 00bEMa M HarpEeBaHUU WM
OXJIQKICHHH.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

1. Bue! Termonepenayn.

8. OxnaxaeHue npyu COBEPIICHUU pabOTHI.

Q. HarpeBanue npu coBepIiieHMN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHeHHe TEIUTOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaOmroaeHue KUTICHUS.

12. HabGmrogeHue mOCTOSHCTBA TEMIIEPATyPhI MPHU TJIABJICHUU.
13. Mogenu TeIIoBbIX ABUTATENEH.

Jlabopamopnwvie pabomul u onvimol

1. OnpITEl MO OOHAPYKEHUIO JCHCTBUS CHJI MOJICKYJISIPHOTO IPHUTSIKESHUS
(271eKmpoHHAA 0eMOHCmpPayus).

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 0 HAOJIOAEHUIO TEIUIOBOTO PACIIMPEHUsS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. Ornpenenenue JaBlIeHUs BO3yXa B OaJIOHE HITIPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

6. Ilposepka cunomesvl MUHENHOU 3ABUCUMOCTU OAUHBL CMOIOUKA
AHCUOKOCMU 8 MEPMOMeMPUUecKol mpyoKe om memnepamypbi.

1. HaGnronenue wu3MeHeHWsT BHYTPEHHEH OJHEPrUu Tela B PeE3yJIbTare
TerIonepeaaYy ¥ paboThl BHEITHUX CHJI.

8. HccnenoBanue siBaeHUS TEINIOOOMEHA MPH CMEIIMBAHUM XOJIOTHON H
ropsiyer BOJIBL.

9. Onpeoenenue Koauyecmea menjiomsl, HOJYYEHHO20 B000U NpU

menyioooMmeHe ¢ HazpemvimM MemaiiudeCkum YuIuHOPOM.
10. HccnenoBaHue mpoiiecca UCIapeHusl.
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11. OmpeneneHue OTHOCUTEIHHON BIAXKHOCTH BO3IyXa.
12.  Onpeoenenue yoenvHoti meniomol niasieHUs: ibod.

Paznen 7. JjekTpuyecKkue 1 MATHUTHbIE SIBJICHUS

Onexmpuzayus men. J[Ba pona 3JIEKTpUUECKUX 3apsnoB. B3aumopeiicTBue
3apSKCHHBIX TEI.

Onextpuyeckoe mone. [lpunyun cynepnosuyuu 271eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YpPO8He).

Hocumenu snexkmpuyeckux 3aps006. DnemeHmapHwili 31eKmpudecKutl 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYEeCKUd TOK. VYcnosus cywecmeoeanuss 351eKmpuyecko2o moxd.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOIO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3ax.

PaGota ©u MOIIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon [lcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu NEKMPUUECKOU dHepauu 6 Obimy.
OnekTpuueckas nemnb. Cuina Toka. DIEKTpuYecKoe HanpsukeHue. CONpOTUBIICHHE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsa. 3akoH OMa g ydyacTKa LEnu.
[TocnenoBarenbHOE W MApaUICIBHOE COCIUHEHUWE NPOBOAHUKOB. Kopomxoe
3aMblKaHUe.

ITocTostHEBIE MarHUTEL. B3anMoaeiicTBHEe MOCTOSIHHBIX MardHuToB. Maenumuoe
none. Maenumnoe none 3emau u e20 3HayeHue Oasa HcusHu Ha 3emae. Onvim
Opcmeoa. Macnumnoe none snekmpuyeckoco moka. llpumenenue 31eKmpomacHumos
6 mexHuxe. [lelicmeue MACHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Dnekmpoosuecamens nocmosiHHo20 moka. Hcnoavzoeanue snekmpooguecamenei 6
MEeXHUYECKUX YCmpoUCmeax u Ha mpancnopme.

Onvimul @apades. Henenue snekmpomaznumuon unoykyuu. Ilpasuno Jlenya.
Inexmpozenepamop. Cnocobwi NOJyYeHUs. 9NeKMPUUECKOU SHep2UlU.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu
DIIeKTpU3aLUS TEIL.

JIBa poJia 3NMEKTPUUECKUX 3apsSa0B U B3AUMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsE UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

0. DIEeKTPUYECKHI TOK B KHUJIKOCTH.

11. T 'a3oBwIit pa3ps.

12. V3MepeHue CUIIbl TOKA aMIIEPMETPOM.

13. H3mepeHue 3IEKTPUUECKOTO HANIPSHKEHUS] BOJIBTMETPOM.

HOoo~NoOkwWNE
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14. PeocTaT u MarasuH CONPOTUBIICHUM.

15. BsauMopeicTBUE NOCTOSIHHBIX MATHUTOB.

16. MopenupoBaHrne HEBO3MOKHOCTH pPa3JIesIeHHUs OJIIOCOB MarHuTa.

17. MonenupoBaHNEe MarHATHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DIEKTPOMArHHT.

20.  [leficTBHE€ MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoaBUTATENh MOCTOSIHHOTO TOKA.

22. MHccnenoBaHue SIBICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.  Omnprter dapajes.

24. 3aBUCUMOCTb HANpaBJIEHUA HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

1. OnpITel 1O HAONIONCHUIO DJEKTPU3AIMHU TEl WHIYKUUEW U Tpu
COTIPUKOCHOBCHHH.

2.  HccrmenoBanme ACHCTBUSA DSICKTPUUYCCKOTO IOJSI HA TPOBOJHUKH H
JTUDJICKTPHKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.

4.  VI3MepeHue U PETyJIMPOBAHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSHKCHHS.

6.  Uccrneoosarnue 3asucumocmu cuivl moxa, udywjeeo yepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, O0eMoHCmpupylowue  3a8UCUMOCMb  JJIEKMPUUECKO20
COnpomuenenus NnpooOHUKA Om €20 ONUHbl, NIOWAO0U NONEPeyHO20 Ce4eHUusl U
mMamepuana.

8.  Ilposepxa npasuna cnodcenus HANPANCEHUU NPU NOCIEO008AMENbHOM
COeOUHeHUU 08X Pe3UCHOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKA NpU NAPALIETbHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI IESKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmnpenesieHHEe MOUTHOCTH DJEKTPUUECKOTO TOKA, BBIIEISIEMON Ha
pe3ucTope.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSKECHHS HA HE.

13.  Onpeoenenue KII/[ nacpesamernsi.

14. HccnepoBaHuE MarHUTHOTO B3aMMOJICHCTBUSI MOCTOSIHHBIX MarHUTOB.

15. H3ydyeHue MarHuTHOrO TIOJSl TOCTOSIHHBIX MAarHUTOB TP HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnpiThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHUCTBUS
KaTYIIKU C TOKOM U MarHuWTa OT CUJIbI TOKa M HAIlpaBJIEHUs TOKA B KaTYIIKE.

18. H3ydeHue AeHCTBUS MarHUTHOTO MOJIS HA MMPOBOJIHUK C TOKOM.
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19. Koucmpyuposanue u uzyuenue pabomoi 21eKmMpooBUSAMEIi.

20. Usmepenue KII]] a5ekTpoaBUraTeIbHON YCTAaHOBKH.

21. OmnpITHl MO WCCJICIOBAHUIO SBICHUS AJICKTPOMATHUTHOW WHIYKIIHH:
MCCJICI0BaHNE N3MEHEHUN 3HAUYCHUS U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannyeckue siBJICHUSA

Mexanuueckoe JABumxkeHue. MarepuanbHas Touyka. (Cucrema  OTcyérTa.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWXKEHUs. PaBHOMEpHOE MNPSIMOJIMHEITHOE
nBwxkeHue. Hepasnomepnoe npamonunetinoe ogudicenue. CpenHssli U MeHOBEHHAs
CKOpOCHb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunelinoe osudicenue. (CB0OOIHOE
naneuue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

IIepBeiit 3ak0H HeroTona. Bropoit 3akoH Herotona. Tperuit 3akoH HeroToHa.
Ipunyun cynepno3uyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue uobl MpPeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nanenus. euswcenue nianem eokpye Coanya (MC). Ilepsas kocmuyeckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepualibHOW TOYKU. AOcontomuo meépooe meno. Pasnogecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio 8paujenuss. MoMeHT cunibl. [lenmp msoxcecmu.

Nmnynsc Ttena. Mzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
nmnyibca. Peaktusnoe asmxkenue (MC).

Mexanuueckass pabora W MoOIIHOCTh. PabGoTta cun TsxkecTu, ynpyzocmu,
mpenus. Céazv snepeuu u pabomul. IloTeHUnanbHasE SHEPTUsl Teja, NOJHATOrO Haj
OBEPXHOCTBIO 3eMIU. [lomenyuanvrasn suepaus cocamou npyscunvl. Knaernueckast
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHUsS MEXaHUYECKOU
SHEPIuM.

Jemoncmpayuu

1. HaGntoieHne MexaHW4yecKoro JABMXKEHHsS Telda OTHOCHUTEIBHO pPa3HBIX
TEeJI OTCUETA.

2. CpaBHeHrEe MyTed W TPACKTOPUM ABUIKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3MepeHne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.

4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. HaOnronenue ABMKEHUsI Teia Mo OKPY>KHOCTH.

6. HaGnrogenue MexaHMYECKUX SBJICHHMM, NPOUCXOJAIIUX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBMYKCHHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.
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7.  3aBHCHMOCTb YCKOpPEHHS Tella OT MAacChl Tella M JACHCTBYIOIIEH Ha HEro
CHLITBIL.

8.  HaOmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEI.

9.  H3meHeHue Beca Tela MPU YCKOPEHHOM JIBHKCHHH.

10. TIlepemaua ummysbca MpU B3aUMOACHCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJIECUCTBUU TEIL.

12. CoxpaHeHue UMIyJbca MNPy HEYIIPYTOM B3aUMOICHCTBHUH.

13.  CoxpaHeHue uMIyiabca Npu abCOMIOTHO yIIPYTrOM B3aUMOJICHCTBUU.

14. HabGnroaeHne peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHE MEXaHUYECKOM SHEPruu Npu CBOOOIHOM NaJACHUU.

16. CoxpaHeHHE MEXaHUYECKOW DSHEPrMM TpU JBIKEHUU Tela IO0J]
JEHCTBUEM MPYKUHBIL.

Jlabopamopnwie pabomul u onvimol

1.  Koucmpyupoeanue mpakma 01 pazeoHa u OdlbHeluulec0 pagHoMEPHO2O
OBUINICEHUS WAPUKA UTIU METIeHCKU.

2. Ornpenenenue CpeIHE CKOPOCTU CKOJBXKEHUS OpycKa WU JABUKCHUS
[IAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHrue yCKOpEeHHs Tella MPU PABHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOM TIOCKOCTH.

4. UccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

S. IIposepra eunome3svl: eciu npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYAIbHOU CKopocmu nymu OMHOCAMCA KdK p}l() HeuemHbIX ucesil, mo
coomeemcmeyrouiue npomesiCymKu 6pemeru 00UHAKOBDL.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenue ko uIieHTa TPEHUS CKOJTbKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS NIPU PABHOMEPHOM JIBIDKEHUU Tela

110 TOPU30HTAIBHON TTOBEPXHOCTH.

10. Ompenenenne pabOTBI CHIBI YOPYTOCTH TPH TOOBEME Tpy3a
C MUCIOJIb30BaHUEM HEMOJIBH>KHOTO U MOABUKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXPAHEHHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHbBI

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUMN: TIEPHO/I,
yacToTa, aMILIuTyna. Mamemamuyeckuii u npysxcunHuli maamuuku. Ilpespawenue
9HepauU npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxaromue kosnebanus. BeinyxeHHbie koneOanus. Pezonanc.

Mexannyeckue BoOJHBL. CBOWCTBa MEXaHMYECKUX BOJH. [IpodonbHulie u
nonepeunvle GoaHbL. J{IUHA B0JHbI U CKOPOCMb €€ pacnpocmparnenusi. Mexanuueckue
B0JIHbL 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).
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3ByK. I pomrkocmo 38yka u evlcoma mona. Ompadicenue 38yka. Ungpazeyx u
VIbMPA36YK.

Hemoncmpayuu

1. HaGnronenue xonebaHuii TeN TMOJ MEUCTBHEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

2.  HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. Habmoienue BeIHYXIE€HHBIX KOJIEOAHUI 1 pe30HaHCA.

4, Pacnpoctpanenue npoI0abHBIX U MOMEPEYHBIX BOJIH.

S. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopnuie padomul u onvimul

1. OnpeneneHrue 4YacToThl M TMepuoja KOJIEOAHHM MaTEeMaTHYECKOTO
MasITHUKA.

2. Omnpenenenre 4acTOThl U TepHoja KoieOaHUil MPYKMHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

3. Uccnenoanne 3aBUCUMOCTH TepuoAa KoJI€OAHUN MOABEHIEHHOIO K
HUTHU TPy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH  TepuoAa KoOJIEOAHUN  MPY>KUHHOTO
MAasiITHHKA OT MAacCChl Tpy3a (2J1eKMPOHHASA 0eMOHCMPAYUsL).

5. [TpoBepka HE3aBUCUMOCTH MEpHOIa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OneIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TEpHoja  KoJieOaHUM
NPY>KMHHOTO MasgTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOTO  TAJCHUS  (271eKMPOHHASA
demoncmpauusi).

Pazgea 10. DneKTpOMArHUTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJHbBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHble  BOJIHBL.  Ceoucmea
INeKmpoMacHumuslx 60aH. ILllkana snexkmpomacHummubix 601H. Hcnonvzosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DJIeKTpOMarHuTHas npupoja cera. CkopocTh cBeTa. BoOJHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauuu

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

JaGopamopnvie pabomot u onvimot’

1. N3yuenne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOWIJIBHOTO
TenedoHa.

Pasznen 11. CBeToBbI€ SIBJICHUA

JlyueBast Mmosienb cBeta. MicTounuku cBeta. [lpsamonunelinoe pacnpocmpanerue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axoH
ompascenus ceema.
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[Ipenomnenue cBeta. 3akoH MpeloMmileHUs cBeTa. [lonHoe 6HympeHHee
ompaxcenue ceema. Mcnonvzoganwue HOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUx c8emo8ooax.

Jlmaza. Xom sydert B nwmH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCMD.

Pasznooicenue 6enoco ceema 6 cnekmp. Onwvimvr Hviomona. Cnoowcenue
CHEKMPATbHbIX YBEMO8.

Jemoncmpayuu
[IpsiMmonuHeHOE pacpocTpaHeHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckuii CBETOBOI.

Xox mydeii B cOOMparoieit JInH3e.

XoJ1 Ty4el B pacCEUBAIONIECH JIMH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.
0. Mopgens riaza.

11. PaznoxeHue Oeaoro cBeTa B CIIEKTP.

12. Tlomydenwue Genoro cBeTa MpH CIOKEHUU CBETAa Pa3HBIX 1[BETOB.
Jlabopamopnwie pabomul u onvimol

HOooo~NoOTkwWNhE

1. HccnenoBanue 3aBUCUMOCTH yria OTPaKEHUS CBETOBOTO Jiyya OT yIJia
najcHus.

2. N3yuenune xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TPEJIOMJICHUS CBETOBOTO Jyda OT
yria najieHusl Ha TPAHUIIE «BO3AYX—CTEKIIO».

4, [Tony4yenue n300paxkeHUi ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSI W ONTHUYECKOW  CHJIBI
cobuparomet TUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

6. OneITel MO Pa3lOKEHHIO OEJI0oro CBETa B CIEKTp (2/1eKmpoHHas
demoncmpauus).

7. OnBITEI IO BOCTPUSTHIO IBETA MPEAMETOB MPH WX HAOTIOJCHUH Yepes3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbBIE IBJICHUSA

Onvimovl Pezepgopoa m mnanetapHas Mojenb atoma. Mogens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmeol.

PagnoaktuBHOCTh. Anbgha-, 6ema- u eamma-uznyuenus. CTpoeHHE aTOMHOTO
anpa. Hyxknonnas moodens amomnozo s0pa. Hzomonwi. PaouoaxkmugHbie
npespawerust. Ilepuoo nonypacnaoa amomHwix soep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsSI0BOTO M MacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).
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SAnepuas sHepretuka. /leiicmeus paouoaKkmueHblX U3TYUYeHUll HA JHCUBble
opeanusmol (MC).
Hemoncmpayuu
CrexTpbl U3ITy4YEHHS U MOTJIOUIECHUS.
CrekTpbl pa3aM4HbIX ra30B.
CnekTtp BoJOpoO/a.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.
Perucrpanus usnydeHus NpupoAHbIX MUHEPAJIOB U MPOLYKTOB.
./Iaﬁopamopuble pabomul u onvimot

ook wbdE

1.  Habnawoodenue cniowHbix u TUHEUYAMbIX CHEKMPOB U3TYUEeHUSL.

2.  HccnenoBanue TPEKOB: M3MEPEHHE DHEPIHMU YACTUIIBI MO TOPMO3ZHOMY
nytu (1o ¢potorpadusim) (91eKmpoHHAA OeMOHCMPAYUL).

3. N3mepenne paguoakTUBHOTO (DOHA (271eKMPOHHAA 0eMOHCHPaUs).

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYIb

[ToBTOpUTENHEHO-0000IIAIOIINKA MOTYJIb TPEIHAZHAYEH JJISI CUCTEMATU3ALNH U
00001IeHHs] MPEIMETHOTO COACPX AHUSA U ONBITA JIEATEIbHOCTH, MPHUOOPETEHHOIO
IIPU U3YYEHHUH BCETO Kypca (PU3HKHU.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEATU3YIOTCS M CUCTEMATU3UPYHOTCS BHJIBI
JesITeIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHO-HAYy4YHasli I'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAaHUS
SBJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3HUECKHE
SBJIEHUS, TPUMEHSS TMOJY4YEHHbIE 3HAHUS, pelmarbh 3aJayd, B TOM YHCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa peain3yercs 3a
CY€T TOTO, YTO y4YalIMecs BBIMOJIHSIOT 3aJJaHUs, B KOTOPBIX UM MpeIaraeTcs:

" Ha OCHOBE TMOJYYEHHBIX 3HAHMM pacro3HaBaTh W HAy4YHO OOBSICHATH
(du3nueckue ABJICHUS B OKPYXKaIOIEel MPUPOJE U MOBCETHEBHOM KU3HU;

" JCIOJIb30BATh MO PYKOBOJCTBOM I€Aarora Hay4yHble METOJIbl UCCIIEI0BAHNUS
¢u3nuecKkux SBJIEHUWA, B TOM YHCIE JJii NPOBEPKH THUIOTE3 U MOIYUYEHUs
TEOPETUYECKUX BBIBOJIOB;

* OOBSCHATH C OMOPOM HA MUIAKTUYECKHN MaTepHasl TMOoclie OOCYXICHUS C
MeIarOroM  Hay4yHbl€ OCHOBBI HamOOJe€e BaXKHBIX JOCTHKEHHHA COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPaKTHYECKOTrO0 HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAIICHMS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUU.

Kaxnmas w3 TeM [JaHHOro pasfena BKJIOYAET OAKCHEPUMEHTAIbHOE
UCCleIoBaHHE OOO0OIAIONIET0 XapakTepa Ha YCMOTPEHUE Meaarora M MpH €ro
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nomoiny. Pasnen 3aBepiiaeTcsi MNpPOBENECHUEM JUATHOCTUYECKOM M OLIEHOYHOMU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O IIPEIAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarel ocBoeHus oOyuaromumucs ¢ 3IIP yueOHoro mpenmera
«Dusuka» NOJKHBI cOBNAAaTh ¢ pesyiapraraMu denepanbHol padouyell mporpaMmmel
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

Haubomnee 3HAUNMBIMH SBIISIOTCSL:

JINYHOCTHBIE PE3YJIbTATDI:

B pe3ynbraTte uzyuenus GpuU3MKu Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y
obOyuatomierocs ¢ 3I1P OyayT cdopMupoBaHbI CleyIOMIKNE JIMYHOCTHBIE PE3YyIbTaThl
B YaCTH:

1) maTpuoTUYECKOT0 BOCIIUTAHUSA:

IIPOSIBJICHUE MHTEPECA K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3HuecKol HayKH;

LEHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

2) rpa)/1aHCKOI0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B OOCYKICHHHM OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKHMM MPUMEHEHUEM JOCTHIKEHUN
busuKy;

OCO3HaHHE BAXHOCTH MOPAJIBbHO-3TUYECKMX NPHUHLHUIIOB B JEATEILHOCTH
YYEHOTO;

3) 5CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPUSITUE SCTETUYECKUX KAYECTB (PU3NUYECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAyYHOT'O MTO3HAHUS:

OCO3HAaHWE IIEHHOCTH (PU3NYECKOW HAyKM KakK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJIOTMM, BaXHEHIIEHW COCTaBISAIOLIEH
KYJBbTYpHI;

pa3BUTHE HAyYHOW JIOOO3HATENPHOCTH, HWHTEpeca K HCCIIeI0BaTENbCKON
NEeSATENbHOCTH;

5) bopMupoOBaHUA KyJIbTYpPbl 30POBbS M SMOIIMOHAIBHOTO OJIArOMOIydHns:

OCO3HAaHUE IIEHHOCTH 0e30MmacHoro obOpa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MMaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, € AJIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKA peIeKCHUU, MPU3HAHKE CBOETO MpaBa Ha OIMHOKY
U TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

6) TPy/1IOBOTO BOCITUTAHMUS:
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7) aKTUBHOE ydacTHE B PEIICHUM MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTrenbHON  OpraHu3alldd,  HACEJIEHHOr0  MyHKTa, POJHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIbHOM HANpaBICHHOCTH, TPEOYIOIMIMX B TOM YHCIE H
du3nYecCKuX 3HAHUIA;

UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO ecCcHil, CBSI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOrMYEeCKOTI0 BOCITUTAHUS

OpUEHTAlUsSI Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM U1 pelieHus 3a4ad B
00JIaCTH OKpYXAaIoLEel Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX
MOCJIEJICTBUM JUIsI OKPY>KarOLIeH Cpeibl;

OCO3HaHHME TJI00aJBbHOrO XapakTepa JKOJOTMYECKHX MpoOJeM M IMyTed Hux
pelIeHMUS;

9) amantanuy K U3MEHSIOLUMCS YCIOBHSIM COLMAIBHON U IPUPOJAHOMN CpeIbL:

NOTPEOHOCTh BO B3aWMOJACWCTBUM TPU BBINOJIHEHUM MCCIEIOBAaHUN U
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

NOBBIIICHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  Y€pe3  IPAKTUYECKYIO
NEeSATENbHOCTD;

NOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYIUPOBATH
UJIEH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHUE JE(HUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIETEHTHOCTEW B 00JacTU
du3uKy;

IUIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJIU3UPOBATH U BBISABIISTH B3aUMOCBSI3U MPUPOJIbI, 0OIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

OLICHKAa CBOMX JEUCTBUM C YYETOM BIHMSHHUS Ha OKPYXKAIOLIYIO CpELy,
BO3MO>KHBIX TINI00AJBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnadenue yHusepcanbHblMu y4eOHbIMU NOZHABAM ETITbHBIMU 0ClICHEUAMUL:

1) 6a30BBIC JIOTHICCKHUE ICHCTBHUS:

BBISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIM TMpPU3HAK KJIacCU(PHUKALMKA, OCHOBAaHUSA IS
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U NMPOTHBOPEUMS B paCCMAaTPUBAEMbIX (haKTaX, JaHHBIX U
HAOIIOJICHUSIX, OTHOCSIIITUXCS K (PU3UUYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYHMHHO-CJICACTBEHHBIC CBSA3U MPU M3YYECHUU (PUBUYECKUX SIBJICHUU U
MPOIIECCOB, MPOBOJIUTH BBIBOJIBI C MCMOJIb30BAHUEM JICAYKTUBHBIX M UHIYKTHUBHBIX
YMO3aKIIOUECHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SAX (DU3NUYECKUX BEIUYUH, MPU
HEOOXOMMOCTH IO PYKOBOJCTBOM YUHTEIIS,

BBIOMpaTh croco0 perieHus: yueOHou (u3nyeckoi 3aaun (CpaBHEHUE HECKOJIbKHUX
BApUAHTOB PEIICHUS, BHIOOp HamOoJiee MOAXOISAIIETO0 C Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOJICTBOM YUUTEIIA.

2) 6a30BbI€ UCCIIEIOBATEILCKIE ICHCTBHS:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HMHCTPYMEHT MTO3HAHUS;
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IPOBOJUTH MO IUTAHY OIBIT, HECIOXKHBIA (PU3NUYECKUN SKCIEPUMEHT, HEOOJBIIOE
uccienoBanue (U3MUECKOTo SIBIICHUS, MpPU HEOOXOIUMOCTH TOJ] PYKOBOJICTBOM
YUUTENS;

dopmynupoBatb 0000II€HHS U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUS, OTBITA, UCCIIEIOBAHUS C OTIOPO Ha IJIaH/aITOPUTM.

3) pabora ¢ uHpopMaIei:

NPUMEHSTh Pa3IMYHbIC METOMbl, HHCTPYMEHTHI W 3alpoChl MPHU TMOHCKE U OTOOpE
uH(GOpPMaIlMK WIH TaHHBIX C y4ETOM MPEIOKEHHON yueOHON (hru3nuecKkoi 3amauu,
IpU HEOOXOJUMOCTH IO PYKOBOJICTBOM YUUTES,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATH HMH(POPMALIMIO PA3IUYHBIX BUIOB U (QopM
Ipe/ICTaBIICHNUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (DOpMY MpeacTaBieHUs MH(OpMaLUU U
WUTIOCTPUPOBATh PEIIAEMBbIE 3a/1a4d HECIIOKHBIMU CXEMaMHM, JuarpaMMaMu, WHOU
rpadukoi U UX KOMOMHALUAMU, TIOJT PYKOBOJICTBOM YUHUTEIIS.

Osnadenue yHusepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHOIMU OCUCMGUAMU:

1) obuenue:

B XO0Jie OOCYXJIeHHd Y4YeOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT U
MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl U BBICKA3bIBATH
ujen, HaleleHHbIe Ha pEIIeHHE 3aJayd U MOAJep)KaHue OJarokeraTeabHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JMAJIoOra,
OoOHapyXUBaTh pPa3IN4YMe U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyONIMYHO TPEACTaBIATh  PE3yIbTAaThl  BBINOJIHEHHOTO  (PU3WYECKOrO0  OIbITa
(3KCTIepUMEHTa, UCCIIeI0OBaHUS, IPOEKTA).

2) coOBMeCTHasl IeSITEIbHOCTD (COTPYIHUYECTBO):

NOHMMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHAUBUAYAIbHON paOOThHI
MIPU PEIIEHNU KOHKPETHON (PM3UUECKOM MPOOIEMBI;

NPUHUMATH eI COBMECTHOW EeATEIBHOCTH, OPTraHM30BBIBATH JEHCTBUS TO €€
JOCTHKECHHIO: PACTIPEACIISATH POJH, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHTas KaueCTBEHHOTO pPe3yibTaTra MO CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUSA C APYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBAaTh KA4eCTBO CBOEro BKJaJa B OOMMA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUSL.

Osnadenue ynugepcaibHblMu yueOHbIMU PeCYIAMUCHBIMU OCUCH GUAMU:

1) camoopranuzanusi:

BBISIBJISITH MPOOJEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TPeOYIOIMMX IJis
penieHnus GU3NIECKUX 3HAHUM;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHATHS pelleHUul (MHIUBUIYabHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );
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COCTaBIISITh AJITOPUTM pEIIeHUs] (PU3NISCKOW 3aJadyd WM TUTaHA HCCICTOBAHHS C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, MO PyKOBOJCTBOM
VUHUTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIECHKY CUTYaIldu W TpeiJiaraTh IUIaH €€ M3MEHEHUs, NMPU HEOOXOIUMOCTH
MO/T PyKOBOJICTBOM YUHTEIIA;

OOBSACHATh TMPUYUHBI JOCTIKCHUS (HEJOCTIDKCHHSI) PE3YJIbTaTOB JEATEIHLHOCTH,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY;

OIICHHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM.

3) SMOLIMOHAILHBIA WHTEIUICKT:

CTaBUTH ceOs HA MECTO JIPYroro YeJIOBEKa B XOJI€ CIIOpa WIIH TUCKYCCHH HAa HAyYIHYIO
TEeMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTrOro.

4) npuHsATHE CEOS U IPYTUX:

IpU3HABaTh CBOE NpaBO Ha OMIMOKY MpU penieHuH (U3MYECKUX 3ajady Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

TpeOoBaHuss K mNpeAMETHBIM pe3yJbTAaTAM OCBOCHHSI Y4eOHOro ImpeaMerTa
«Du3uKa», pacnpeaejeHHbIe 110 rogaM 00yUeHHUs

Pesynbratel 1o TOAamM (QOpMYIUPYIOTCS 1O TPUHIMIY J00aBJICHUS HOBBIX
pe3yibTaToOB OT roja K ToAy (pe3ylbTaTbl OYEPEJHOrO Toja IO YMOIYAHHUIO
BKJIFOYAIOT PE3YyJIbTaThl NPEIbIAYIIHNX JIET).

7 KIIACC

[IpeameTHbie  pe3yibTaThl Ha  0a30BOM  YpOBHE  JOJKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OPUEHTUPOBAThCA B TMOHATHSX W OINEPUPOBATH MMU Ha 0a30BOM YypOBHE:
dbu3nYecKre 1 XUMUYECKUE SIBJICHUS; HAOII0/ICHUE, SKCIIEPUMEHT, MO/IeJb, TUTIOTE3a;
eIUHULIb (PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BEIECTBa
(TBEpmoe, KHUIKOe, Ta3000pa3HOE); MEXaHWYECKOe JABWKEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, MPSIMOJIMHEWHOE), TPaeKTOpHUs, PaBHOACHUCTBYIOIIAs  CUJ,
nedopmanus (yrpyras, miacTHUecKasi), HEBECOMOCTb, COOOIIAIONIUECS COCYIbI, C
ONOPOU Ha JUJAKTUYECKUN MaTepUall

— paznuyath sBieHus (muddys3us; TENIoBOE MBMKCHHE YAaCTHUIl BEIIECTBA;
PaBHOMEpPHOE JIBUKEHHE; HEPABHOMEPHOE [BUKEHHE; WHEPIUS;, B3aUMOJICUCTBUE
TEN; pasHogecue meépovlx meil ¢ 3aKpenjiéHHOU 0Cbl0 8paujeHus; iepeaada JaBIeHUs
TBEPJIBIMU TEJIAMH, KUIKOCTSMH M TazaMH; aTMOC(EpHOE JaBJIeHHE; TIJIaBaHUE Tel,
IpeBpalIeHrs] MEXaHUYECKOW YHEPTUH) TI0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOEe (u3nyeckoe SBJICHHE, TOCIe
MIPEABAPUTEILHOTO 00CYKICHUS C TIEIarorom;

— pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PM3MUECKHUX SBIICHUN B OKPYKAIOIIEM
MHpE, B TOM 4YHCIE (PU3NYECKHE SBICHUS B MPUPOJIE: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOW M HEKHMBOW MPUPOJIEC; NCUCTBUE CUJIbI TPEHUS B
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OpUpPOAEC U TEXHHUKE; BJIUSHUE aTMOC(PEPHOro AaBJiCHUS HAa >KUBOM OpraHu3M;
IUIaBaHUE PbHIO; pblYaru B TeJNE€ 4YeJIOBEKa; MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3amauyy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA/MPU3HAKUA (HU3UICCKUX
SIBJICHUM C IIOMOIIBIO IIeJarora;

- ONKCHIBaTh M3YYCHHBIC CBOMCTBA TeN W (UINYECKUE SIBICHUS, HCIOIB3YS
¢usnyeckue BenWUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMsl, IIYTh,
CKOpPOCTb, CpEIHSA CKOPOCTb, CWJa YIPYTOCTH, CHJIa TSIKECTH, BEC Tena, Cuia
TpeHus, naBiieHHe (TBEPAOro Tena, >KUIKOCTHU, Ta3a), BBITAJKHUBAIONIAS CHJIA,
MexaHudeckass padoTa, MOUIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbL, KO3 UIIMEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETHYECKas W TOTCHIMAJIbHAS SHEPIus) ¢
OMOpOM Ha CXeMy; MPU OMHCAHUM PACKPBIBATh (PU3MUECKHI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAUYCHUS M CAMHUIIBI (PU3NYECKUX BEIUUYUH, HAXOOUMb Gopmyisl,
cesazvlaowue OaHHYI0 (QUIUYECKYIO BETUYUHY C OpY2UMU BeIUYUHAMU, CMPOUMDb
epaghuku  U3YYeHHwvIX  3asucumMocmeli  Qu3UYecKux eeiuyuH C OINOPOM Ha
JTUAJTAKTAYECKAN MaTepua,

- XapaKTEpHU30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
IpaBuiia CIOKEHUS CUJ (BIOJb OJHOM MpsiMOi), 3axon I yka, 3axon Ilackans, 3aKoH
Apxumeda, npasuno pasHosecusi pvluaza (610Ka), «3010moe Npasusioy» MeXaHuKu,
3aKOH COXPaHEHHsS MEXaHWYECKOM DSHEpPruM; Iph H3TOM JaBaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA W 3aNUCLIBAMb €20 MAamemMamuiecKoe 8vlpadiceHue noo
PYKOBOOCMBOM nedazo2a ¢ 00Cyxcoenuem niana pabomaol;

- OOBSCHATh (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIE U
B KOHTEKCT€ CHUTyalluid NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: NpH MOMOIIU
neaarora BBISABISATH MPUYMHHO-CIIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKHUX IIAroB ¢ ONopoil Ha 1—2 u3y4eHHBIX CBOWCTBA (DM3UUECKUX SIBJICHUM,
(U3HUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

- pelaTh TUIIOBBIE PAcYETHBIE 3aJayd B |IENCTBHE C OMOPOM HA aAITOPUTM,
OpeIBapUTEIbHO PAa300paHHBII COBMECTHO C II€AAaroroM, HCHOJb3ys 3aKOHBI U
(GopMyiibl, CBA3bIBaIOIIME (PU3MUECKHE BEJIUYMHBI: HAa OCHOBE AaHAU3a YCIOBUS
3a/lauyd 3alKcChiBaTh KPaTKOE YCIOBUE, MOJCTABIATh (U3MUECKHE BEIMYUHBI B
dbopMyIbl U POBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JaHHBIC, HEOOXOIUMBIE IS
pelieHus 3aa4, OEHUBATh PEATMCTUYHOCTh OJYYeHHON (PU3UUECKOI BEIHYUHBI;

- pacno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIU (PU3UYECKHUX
METOJIOB TMOCJI€ MPEABAPUTEIBHOTO OOCYXKJIEHUS C TMEeJaroroM; MNpU MOMOIIU
nejgarora B ONUCAaHUM HCCIEAOBAHMS BBLACIATH NPOBEPAEMOE MPEANOI0KEHHUE
(rumoresy), ¢ ONMOPOI HAa TUIAKTUUECKUN MaTepuall pa3auyaTh U UHTEPIPETUPOBATD
MOJIyYEHHBIN pe3yJIbTaT, HAaXOAUTh MOCe O0CYKIEHUS C MEeIaroroM OUIMOKH B XO/€
OTIBITA, JIETIATh BBIBOJIBI IO €T0 PE3YJIbTATaM;

— yYMETh HaxOJUTh C HCHOJb30BaHMEM LHU(PPOBBIX 00pPa30BaTEIbHBIX PECYPCOB
OMbITHI TO HAOTIONEHUIO (UBMYECKUX SBJICHUM WIM (PU3NYECKUX CBOWCTB TeJl:
dbopMynMpoBaTh  MPOBEPSEMbIE  IPEANOIONKEHUS, coOupaTh  yCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYyAOBaHUSI C OMOPOM HAa CXEMy, 3alUChIBATh XOJl ONBITA U
(opMyIHpPOBATH BHIBOJIBI M0 PYKOBOACTBOM IM€1arora;
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- BBITNOJIHATH MPsIMbIE U3MEPEHUS PAaCCTOSIHUSI, BPEMEHU, MAcChl Tena, 00bEMa,
CHJIBI U TEeMIIepaTyphl C HCIOJIb30BAHMEM AaHAJOTOBBIX U IU(PPOBBIX MPUOOPOB C
OMOpOM Ha QJIrOpPUTM; 3alKUChIBaTh IIOKa3aHUs NPHOOPOB C Y4ETOM 3aJaHHOM
a0COIOTHON MOTPELTHOCTH U3MEPEHHI;

- IPOBOJUTH COBMECTHO C IIE€JAroroM MCCIEJI0BAHUE 3aBUCUMOCTH OJIHOM
(¢u3nyeckol BETUMYMHBI OT JAPYroil € UCIOJIB30BAHUEM MPSIMBIX HM3MEPEHUN
(3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYILErOCs Tejla OT BPEMEHHU JBM)KEHUS Tela;
CUTTbL MPEHUsL CKOTIbICEHUsI OM 8eca meld, Kayecmea 00padbomKuy nogepxHocmetl me’
U He3a8UCUMOCMU CUTbl MPEeHUsi Om NIoWaou CONPUKOCHOBEHUSI Mel; CULbl
ynpyeocmu om  YOIUHEHUsI NPYAHCUHBL, GbIMAJKUsalowjel cuibl om 00véma
NOCPYICEHHOU YaAcmu meaa U Om NIOMHOCMU JICUOKOCU, €€ He3a8UCUMOCHU
Om NIOMHOCMU mena, Om 21YOUHbl, HA KOMOPYIO NOSPYHCEHO Meno, YCA08Ull
n1asanus mej, yCao8ull pagHosecus pvluaza u 610x08); oA pyKOBOJACTBOM Iefarora
Y4acTBOBaTh B IUIAHUPOBAaHUM Y4YEOHOTO HCCIEAOBaHUS, COOUpPATh YCTAHOBKY H
BBINIOJIHATh U3MEPEHMS, CIEAYs MPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThI
MOJTy4€HHOW 3aBHUCUMOCTH (DPM3MUYECKUX BEJIMYHUH B BUJE MPENJIOKEHHBIX TaOIUI[ U
rpaduKoB, JeNaTh BBIBO/BI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

- OPOBOAUTH KOCBEHHBIE U3MEpeHMs] (U3MUECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJIOTO TeJa; CUIIa TPEHUS CKOJIBKEHUS; TaBJICHUE BO3/IyXa;
BBITAJIKUBAIOIIAs CUJIa, JEWUCTBYIOIIAs Ha TMOrPYyXEHHOE B KUAKOCTb TEJO;
KO3(PUIIMEHT MOJIE3HOTO AEUCTBUS MPOCTBIX MEXAHU3MOB), CIEIYs MPEAJIOKEHHOU
WHCTPYKIWU; TPU BHINOTHEHUH M3MEPEHHUI TOJ] PYKOBOACTBOM II€Jarora coOuparthb
AKCIIEPUMEHTATIBHYIO YCTAHOBKY W BBIUMCIISTH 3HAUEHNUE NCKOMOW BETTMYUHBI,

— coO0aTh MpaBuia TEXHUKU 0e30mMacHOCTH Mpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;

— COIOCTABJIATh NPUHLUIBI JACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JAMHAMOMETpP, COOOILIAIOUINECS] COCyAbl, OapoMeTp, pblyar,
MOJBIKHBIA M HEMOABMKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMNOpPOM Ha
JIUJTAKTAYECKAN MaTepua,

— XapaKTepU30BaTh MPUHIHUIIBI ICUCTBUSA M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJE MPEABAPUTEIILHOTO OOCYXKJIEHHSI C MEAaroroM ¢ OMoOpod Ha MX
onucaHus (B TOM YHCIIE: MOAIIUIHUKYN, YCTPOMCTBO BOJAONPOBOAA, TUAPABINYECKUN
IIPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOK HACOC, aPEOMETP), UCIOJIb3Ys 3HAHUS O
CBOMCTBAaXx (DM3MYECKUX SIBJICHUM UM HEOOXoauMble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

— OPUBOJUTH MPUMEPHI / HAXOIUTh UHPOPMAIMIO O IMpUMeEpax MPaKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUU B TOBCEAHEBHOM >XM3HM 1Jisi oOecreyeHus
0e3omacHOCTH TpU OOpalleHHH C MNpUOOpaMU M TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHUsl 3J0pPOBbSI U COONIOACHUS HOPM DKOJIOTMYECKOTO TIOBEACHUS B
OKPYKarOWIEU CpeE;

- OCYUIECTBJISTH C MOMOIIBIO TIeAarora 0TOOp UCTOYHUKOB MH(OPMAIIMU B CETH
WHTepHET B COOTBETCTBUM C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUW M MyTEM CpaBHEHUS pPa3IUYHbIX HCTOYHUKOB BBIIEISTH
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UHPOpMAIMIO, KOTOpas  SBIAETCS  NPOTHUBOPEUYMBOM WM  MOXKET  OBITh
HEZ0CTOBEPHO;

- UCIIOJIB30BaTh IPU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-TOMYJSIPHYIO
aUTepaTypy (pU3MUECKOro CONEp)KaHWs, CIPABOYHBIE MaTEpUANbI, PECYpPChl CETH
WNHTepHeT; BiageTh MNpuUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa30BaHUA
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

- CO3/1aBaTh IO/l PYKOBOJACTBOM Iiefarora C OOCYKJIEHHEM IulaHa pPadOThI
KpaTKue IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopMauu (GU3NYECKOTO COJAEP)KaHUS, B TOM YHUCIE MYyOJUYHO JeslaTh KpaTKue
COOOILEHUSI O pe3ysbTaTax MPOEKTOB WIM YYE€OHBIX HCCIEJOBaHMM; MpU STOM
IPaMOTHO HCMOJb30BaTh HW3YUYCHHBIM TMOHATUHHBIA amnmapaT Kypca (U3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEM;

- IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHMI IOJ PYKOBOACTBOM
nejarora pacupesiesiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJla4aMu, CJIEAUTh 3a BBINOJHEHWEM ILIaHA JCUCTBHUM, aJCKBaTHO OLCHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIbl; BBICTPAUBaTh KOMMYHHUKATHUBHOE
B3aUMOJIECHCTBUE, YUYUTHIBAsI MHEHUE OKPYKAIOILIKX.

8 KUIACC

[IpeameTHbie  pe3yibTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpaXkaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUIA:

— OpPUEHTHUPOBATHCS B TIOHATHUSAX U ONEPUPOBATH MU Ha 0a30BOM YPOBHE: Macca
M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB UM MOJIEKYJ, arperaTHble
COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HbIE Tella, HACHIECHHBIA U
HEHACBIIICHHBIA Tap, BIAKHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIHUs,
TEIMJIOBOW JIBUraTelb; AJEMEHTAPHBIN AJIEKTPUUECKUN 3apsll, JJIEKTPUUECKOE IOJe,
MIPOBOJTHUKH U TUAIEKTPUKH, TOCTOSHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;

— paznuyaTh SBJIEHUS TOCIE MPEABAPUTENILHOIO OOCYXIAEHUS C TMeAaroroMm
(TemyoBoe  pacmIMpeHue/ckaThe, — TeIulonepenava,  TEIJIOBOE  pPaBHOBECHE,
CMauyvBaHUE, KanWJUISIPHBIE SIBIICHHS, WCIAPEHHE, KOHJICHCAIUs, I[UIABJICHUE,
KpucTtaim3anusi (OTBEpAEBAHUE), KUIMEHHWE, Teruionepenaya (TEerIonpOBOAHOCTD,
KOHBEKLIMS, W3IyYeHHUE); DJCKTpHU3alMs Tell, B3aUMOACUCTBUE 3apslOB, AEWUCTBHUS
ANEKTPUYECKOr0 TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHICTBHE MarHUTOB, JEHCTBHE
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAasT WHIYKUHUA) IO
OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX
JTaHHOE (PU3UYECKOE SIBJICHUE;

- pacno3HaBaTh C MOMOUIBIO TEAarora MPOSBICHHE W3YYEHHBIX (PU3MYECKHX
SBJICHUM B OKPY’KAIOIIEM MHUpPE, B TOM uucjie (U3NYECKUEe SIBICHHUS B TPHUPOJIE:
MMOBEPXHOCTHOE HATSKEHUE M KaNWJUISIPHBIE SIBJIECHUS B NPHUPOJE, KPUCTAIIbI B
npupoze, usnydenue ColHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE
pOChI, TyMaHa, WHes, CHEera; 3JIEKTPUUECKHUE SIBJICHHUS B aTMOC(epe, IEKTPUUECTBO
KUBBIX OPTaHM3MOB; MAarHUTHOE ToJie 3eMiiH, Jpeiid MOIIOCOB, PO MAarHUTHOTO
MOJIS 1Sl )KU3HU Ha 3eMJle, OJISIPHOE CUSIHUE; IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
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3aja4y B Yy4eOHYI0, BBIACNATH CYLIECTBEHHbIE CBOWCTBA/IIPU3HAKU (PU3NUYECKUX
SIBJICHUU

— ONHKCHIBaTh TOJ PYKOBOACTBOM IIeJarora ¢ OOCYXJCHHEM IUIaHa pPaOOThHI
M3YYCHHBIC CBOWCTBA TN U (DU3UUECKUE SABIICHUS, UCTIONIB3Ys PU3NUECKUE BETMUNHBI
(Temmneparypa, BHYTPEHHSISI SHEPIHsl, KOJUYECTBO TEIUIOTHI, yIEIbHAs TEMIOEMKOCTb
BEIIECTBA, YJAENbHAs TEIUIOTa IUIABICHUS, YAENbHAs TEIUIOTa MapooO0pa3oBaHMS,
ylledbHas TEIIOTa CTOpaHus TOIUIMBA, KOA(Q(ULUEHT NOJE3HOTO AEMCTBHS TEIIOBOU
MalIUHbl, OTHOCUTENbHAS BIIAJKHOCTH BO3YyXa, JJEKTPUUYECKUN 3apsl, CHJla TOKA,
AIEKTPUYECKOE HaIpsDKEHUE, COIIPOTUBJICHUE IIPOBOJIHHUKA, yIEIbHOE
CONPOTHBJICHUE BEILIECTBA, pabOTa W MOIIHOCTh 3JIEKTPUYECKOTO TOKa); IpHU
ONHCAaHUU TMPaBWIBHO TPAaKTOBaThb C IOMOUIbIO MEAarora (pU3WYEeCKUd CMBICI
UCIIOJIb3YEMBIX BEJIMUYMH, 0003HAUEHUS U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh
(opMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMYHUHY C APYTUMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

- ONpENENATh MOCHE MPEABAPUTENBHOIO OOCYXKJIEHHUSI C TNEeAaroroM CBOMCTBa
Tel, (U3UYECKUE SABJICHHS W MPOLECCHl, MCIOJb3yd OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHHUs BELIECTBA, NPUHLHUII CYIIEPIIO3ULIAN
nojiell (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUus 3apsna, 3akoH Oma ams
ydacTKa UeNH, 3axkoH [[icoyna—/lenya, 3aKOH COXPAHEHMS] SHEPIUH; IIPU HTOM
HaXOJUTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAXKEHHE C
onopoi Ha uudpoBbie 00pa30BaTEIbHbBIE PECYPCHI;

- COOTHOCHUTB I10J1 KOHTPOJIEM TeJarora Gu3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHUCJIE€ U B KOHTEKCTE CUTYallUid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Npu
MTOMOILIY T€JIarora BhISBIATH NMPUUYMHHO-CIIECTBEHHBIE CBA3U, CTPOUTh OOBSICHEHHE
3 1-2 jormyeckux IIaroB ¢ Omnopod Ha |—2 W3y4YEeHHBIX CBOMCTBA (U3HUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pelaTh TUMOBBIE PACUETHBIC 3a7a4 B 1—2 NIEWCTBUS C ONMOPOM HAa aJrOpUTM,
OpeIBapUTEIbHO PAa300paHHBII COBMECTHO C NEAAaroroM, HCHOJb3ys 3aKOHBI U
(GopMyiibl, CBA3bIBaIOIIME (PU3MUECKHE BEJIUYMHBI: HAa OCHOBE AaHAU3a YCIOBUS
3a/1a4y 3alKCBIBATH KPATKOE YCJIOBUE, BBISBIATh HEJOCTATOK JAHHBIX JUIS PEILICHUS
3aJlauM, BbIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsi €€ pelIeHHs, TPOBOAUTD
pacy€Thl U CPaBHUBATH MOJYUYEHHOE 3HaUEHUE (PU3NYECKON BETUUYUHBI C U3BECTHBIMU
JTaHHBIMU;

— UMETh NPEJICTaBICHUE O MpolIeMax, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
($U3MUEeCKMX METOJIOB TMOCE MPEABAPUTENBHOrO OOCYXKACHUS C IIeAaroroM;
HCIIONIb3Ysl OINMCAaHUE MCCIIEIOBAHUA, BBIIEIATH NPOBEPSEMOE MPEAIOIOKEHUE,
OLICHMBATh PABUJIBHOCTH MOPSAKA IPOBEICHUS UCCIENOBAHU, 1€1aTh BEIBOBL;

- yYMETh HaXOJUTh C MCHOJb30BAaHUEM IH(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB
OTBITHI TI0 HAOMIOJACHUI0 (M3UYECKUX SBICHUNW WM (U3HUUYECKUX CBOWCTB Tel
(KanuJuIsipHbIE  SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUSI BO3AyXa OT €ro o0béma,
TEMIIepaTypbl; CKOPOCTH MPOLECCA OCThIBAHUS/HArpeBaHUs MPU U3ITYUYEHUU OT 1L[BETA
U3ITy4YaloIIeH/orIomaoeid  MTOBEPXHOCTH; CKOPOCTh  MCHApPEHUsi BOABI  OT
TEMIIEpaTypbl JKUJIKOCTH MW IUIOMAAM €€ TMOBEPXHOCTH; OJJIEKTpHU3alUsi Tel HU



27

B3aMMOJICUCTBHE DJIEKTPUUYECKUX 3apSA0B; B3aMMOJEHCTBHUE IIOCTOSIHHBIX MarHUTOB,
BU3YyaJM3alMsl MarHUTHBIX II0JE€M ITOCTOSHHBIX MAarHUTOB; JEHCTBHUS MarHUTHOIO
MoJisi Ha  MPOBOJHUK  C TOKOM, CBOMCTBAa  JJIGKTPOMAarHuTa, CBOWCTBa
ANEKTPOJABUTATENS] ~ IOCTOSIHHOTO  TOKa):  (POpMYyJIMpOBaTh  IMPOBEPSIEMBIC
IIPEIIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOIO 000pYIOBaHUS C OIIOPOH
HA CXEMY; OMHCHIBATh XOJ| OMbITa M (OPMYIUPOBATH BBIBOJABI O] PYKOBOACTBOM
IeAarora;

- UMETh MPEICTAaBICHUS O M3MEPEHUU TEMIEpaTypbl, OTHOCHTEIbHOMI
BJIQXXKHOCTH BO31yXa, CHJIbI TOKA, HAIPSOKEHUS C MCIHOJb30BAHUEM AHAJIOTOBBIX
npuOOpOB U AATYUKOB (PU3MUECKUX BEIMYMH; MPU MOMOIIM IE€Jarora CpaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOJIFOTHOM MOIPEUTHOCTH;

- IIPOBOJUTH COBMECTHO C II€JAaroroM MCCJIEI0BAHUE 3aBUCUMOCTH OJIHOMI
(u3MUEeCKOW BEIWYUHBI OT JPYroll C MCHOJB30BAHMEM MPSIMBIX H3MEpPEHUN
(3aBHCHMOCTb CONPOTUBIIEHUSI MPOBOJHUKA OT €ro JUJIMHBI, TUIOLAAN MOMEPEYHOrO
CEYEHMS U YAEIBHOIO CONMPOTUBIIEHUS BELIECTBA MPOBOJHUKA; CHIIbBI TOKA, UAYILIETO
yepe3  MPOBOJHUK, OT  HaNpsXKEHHs  HA  TMPOBOJHHUKE;  HCCIEAOBAHHE
IOCJIEZI0BATENbHOIO M MMapaJlIeIbHOTO COEAMHEHUH HPOBOJHUKOB): IUIAHUPOBATH
UCCIIE[IOBaHUE, cOOMpaTh YCTAHOBKY U BBINOJIHATH M3MEPEHUS MOJ PYKOBOJCTBOM
nejaarora, ciefys NpeAJIOKEHHOMY IJIaHy, (PUKCUpPOBAaTh Pe3yibTaThl MOJYyYEHHOU
3aBHCHUMOCTM B BHJE TaOMuI U TIpaduKOB, JenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS 110CII€ OOCYKJCHUS C MEJarorom;

- COOTHOCUTh KOCBEHHBbIE HU3MEpeHUs (U3NYECKUX BEJIWYUH (yAeJbHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTUBIEHUWE NPOBOJHUKA, paboTa M MOUIHOCTH
IEKTPUYECKOr0 TOKA): C MOMOIIbIO Iefarora IUIAaHUPOBATh M3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEI0KEHHON NHCTPYKIUMHU, U BBIYUCIIATD
3HAYEHHE BEJINYUHBI;

— coO0aTh MpaBuia TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;

- COMOCTAaBIIATh C TOMOULIBIO Iefarora IPUHLUIBI JEUCTBHS H3yYEHHBIX
MpUOOPOB U TEXHMYECKUX YCTPOWCTB C ONOPOM HAa MX ONUcaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOUHA, aMIIEpPMETpP, BOIBTMETP,
CUETUUK ANEKTPUUECKOM SHEPIuH, AIEKTPOOCBETUTEIILHBIE npuoOOPHI,
HarpeBaTesIbHbIE AJIEKTPONPUOOPHl (MPUMEpPHI), BJIEKTPUUYECKUE MPEIOXPAHUTEINH;
ANIEKTPOMATHUT, 3JEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA), MCHOJb3Yys METOIUYECKHE
MaTepualibl O CBOMCTBaX (U3MYECKUX SBJICHHM W HEOO0XOoauMble (u3zndyeckue
3aKOHOMEPHOCTH;

- pacro3HaBaTh IOCJE MPEIBAPUTEILHOTO OOCYXKICHHS C MEJaroroM MpocCThIe
TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIE MPUOOPHI 10 CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHusl, JIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbI JJIEKTPUUECKHUX
LENe ¢ MOC/IeN0BaTEIbHbIM U NapaUIEIbHbIM COCIUHEHUEM JIEMEHTOB, COOTHOCS
YCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX ENEH;
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- IPUBOJUTH IMPUMEPHI/HAXOAUTh HUH(POPMALMIO O IpUMEpax MNpPaKTHUYECKOTO
MCIONIb30BaHUsl (U3UYECKUX 3HAHWM B TIOBCEIHEBHOM >XU3HU i1 OOECHeUeHHUs
0e30MmacHOCTH Tpu OOpalleHHd ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pPOBbS W COOMIOAEHUS HOPM SKOJOTMYECKOIO TOBEJCHHS B
OKpYXaroUIen Cpee;

- OCYLIECTBJISITh C TIOMOLIBIO TeAarora MOUCK HHPOpMALHUH (U3UUIECKOTO
cozxepxkaHus B cetu VIHTepHET, Ha OCHOBE MMEIOLIUXCS 3HAHUN U IyTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHMKOB  BBIIEIATH MH(GOpPMaLMIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOM;

- UCIIOJIb30BaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUil OTOOpaHHYIO IME€JaroroM
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTtypy  (HU3MUecKoro coaepkaHusi, CIpPaBOYHBIC
Marepuanbl, pecypcbl cetd HHTepHeT; BlaJeTh NpPUEMAMH KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusl MHPOPMALMUA U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO C
OMOPOM HA alITOPUTM U YTOUHSIOLIME BOIPOCHI M1€/1arora;

- CO3/1aBaTh O]l PYKOBOJACTBOM Ilearora C OOCYKJIE€HHEM IulaHa pPabOThI
NUCbMEHHBIE U KPATKUE YCTHBIE COO0IIEeHUs, 0000111ast HH(OPMALIMIO U3 HECKOJIBKUX
UCTOYHUKOB (DU3HUECKOTO COJAEPKAHMUSA, B TOM YHUCJIE MYyOJIWYHO TPEACTABIATH
pe3yNbTaThl POEKTHON HUJIU UCCIEA0BATENBCKON NESTENIBHOCTH; P 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYEHHBIN MNOHATHMHBIA ammapaT Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUJIEHUE MPE3EHTALUEN;

- OpU BBIIOJHEHHH Y4YEOHBIX TMPOEKTOB M HCCIEAOBaHUN (PU3UUECKUX
MPOLIECCOB MO/ PYKOBOJICTBOM I€Aarora pacnpenensitb oOS3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHM 33Ja4aMH, CIIEIUTh 3a BBIIOJHEHHWEM IUIAHA
NEUCTBUN M KOPPEKTUPOBATh €ro, ajeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAT B
NEeSATEIBHOCTh TPYNIIBL; BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MPOSBIIAS
TOTOBHOCTb pa3peliaTb KOH(JIUKTHI.

9 KJIACC

[IpeameTHbie  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUIA:

— OPUEHTHUPOBAThCS B TOHATHSIX M ONEPUPOBaTH MMU Ha 0a30BOM YpOBHE:
cuctemMa  oOTcu€ra, MaTepuajgbHas TOYKA, TPACGKTOpUs, OTHOCHUTEIILHOCTH
MEXaHUYeCKOTO JBWXeHus, jaedopmauus (ympyras, IIacTU4YecKasi), TPEHHE,
YeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb U TEPErpy3Ku; LUEHTP TIKECTH;
aOCONMIOTHO TBEpPJOE TENl0, UEHTP TSHKECTH TBEPAOrO Tejla, pPaBHOBECHUE;
MEXaHUYecKue  KoyiecOaHusi U BOJIHBI, 3BYK, HWH(QPa3ByK U yJIbTPa3BYK;
AJIEKTPOMAarHUTHHIE BOJIHBI, IIKaIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CHEKmpbl UCHYCKAHUA U no2ioujenus; aiabdpa-, O6era- U ramma-
W3JIYYEHUsI, U30TOMbI, s/I€pHAast SJHEPTeTHKa,;

— COOTHOCHUTH SIBJICHHSI TIOCIIE TPEIBAPUTEIHLHOTO OOCYXKICHUS C TMEJarorom
(paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE NBUKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TaJEHUE TeJI, paBHOMEPHOE ABMIXKEHHUE I10
OKPY)KHOCTH, B3aMMOJICMCTBUE TEJI, PEAKTUBHOE JBIKEHHE, KOJeOaTeIbHOE
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IBWKEHHME (3aTyXaloUlMe U BBbIHY)XKJIEHHbIE KOJeOaHus), PE30HAHC, BOJIHOBOE
IBUKEHHE, OTPAKCHHE 3BYKa, MPSAMOJIMHEHHOE paclpOCTpaHEHHUE, OTPaXXEHUE WU
IpEJOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPaXEHHE CBEeTa, Pas3sioKeHHe Oenoro
CBETa B CHEKTP M CJIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOIO CIEKTPa U3JIYyUYEHUs) 110 OMHUCAHUIO
UX XapaKTEpHbIX CBOMCTB KW HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
duznyeckoe sABICHUE;

- pacmo3HaBaTh C TMOMOUIBIO TEJarora MpPOSBICHHE H3YyYEHHBIX (PU3UIECKUX
SBJICHUN B OKpYXaroleM Mupe (B TOM uHcie (PU3MYECKUE SBJICHUS B INPUPOJE:
IPUIUBBL U OTJIMBBI, ABM)KEHUE I1aHeT COJIHEUHOM CHCTEMBbI, pEAKTUBHOE JIBH)KEHUE
KUBBIX  OPraHU3MOB, BOCIpPHUSITHE  3BYKOB  JKUBOTHBIMHU,  3€MJIETPSICEHUE,
CEHCMUYECKHAE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJI, ONTUYECKUE SIBJIICHUS B IPHUPOJE,
OMOJIOTUYECKOE JIEMCTBHE BUAUMOIrO, YJIbTPaUOJETOBOIO M PEHTTEHOBCKOTO
U3IIyYCHHUI;  €CTECTBEHHBIM  pPAaJMOAaKTUBHBIA  (POH, KOCMHYECKHE  JIyYH,
PaAMOAKTUBHOE W3JIyY€HHE NPUPOAHBIX MHHEPAJIOB; JEUCTBHE pPAJIUOAKTUBHBIX
M3JIyYCHU Ha OpraHu3M 4YeJlOBEKa), NpH 3TOM MOJ PYKOBOJACTBOM I€Jarora
MEPEBOIUTH MPAKTUYECKYI0 3aJadyy B Y4YEOHYIO, BBIACIATh CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SIBICHMIA;

- ONMKCHIBATH TOJI PYKOBOJACTBOM IeAarora ¢ oOCYXJEHHEM IIaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UUYECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE BEINYNHbI
(cpeaHsisi 1 MTHOBEHHAsi CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
[EpPEMEIICHNE, IyTh, YIJIOBas CKOPOCTb, CWJa TPEHUS, CWIAa YNPYrOCTH, CHIIA
TSKECTH, YCKOPEHHE CBOOOHOTO MaJICHUs, BEC TeJla, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MexaHudeckas paboTa U MOUIHOCTb, MOTEHUUANbHAS DHEPrUsl Tea, MOJHITOr0 Haja
MMOBEPXHOCTHIO 3€MJIM, MOTECHLMANbHASA DHEPrus CHKATOW MPYNKUHBI, KUHETUYECKAs
SHEPrus, MOJHAs MEXaHWYECKas JHEeprus, Mepuoj] M 4YacToTa KoJieOaHuM, IIuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTEb MPEIOMIICHUS
Cpelibl); IpU ONMUCAHUU C MOMOILBIO YUYUTENS MPABWIBHO TPAKTOBaTh (pU3MUECKUi
CMBICJI HCTIOJb3YEMBIX BEIMYMH, 0003HAYEHUS] U €IUHULbI (PU3UUYECKUX BEIUYHH, C
OMOpOM Ha METOJMYECKUX MaTepuan HaxoIuTh (HOPMYIbI, CBA3BIBAIOIIME IAHHYIO
(u3NYeCKyl0 BEJIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaQUKU H3yUYEHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEITUUNH;

- XapaKTepu30BaTh TIOCJIE MPEIBAPUTEIILHOTO OOCYXKACHHUS C IEJaroroMm
CBOMCTBa TeJ, (PU3MYECKHE SBJICHUS W TPOLIECCHI, UCIOJIb3Ysl 3aKOH COXPaHEHUS
SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIO3UIMU CUJ, MPUHLIHUII
oTHOocuTenbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHbI
OTpa)XE€HUsI M TPEJIOMJICHUS] CBETa, 3aKOHbI COXPAHEHHUS 3apsJOBOTO M MAacCOBOIO
qyyceNl MpU AJIEPHBIX pEeakUUsX; MPU ATOM HAXOAUTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W €ro MaTeMaTH4eCKO€ BBIpAKEHHWE C Omopod Ha I1UPOBBIC
o0Opa3oBaTebHbIE PECYPCHI;

- COOTHOCHUTb I0JI KOHTPOJIEM TeJarora (u3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE W B KOHTEKCTE€ CHUTyalHd MNPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITH NPH TMOMOLIM I€Jarora MPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
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00bsiCHEHHE U3 2—3 JIOTUYECKHUX IIIaroB ¢ OMOpOW Ha 2—3 M3YyUYECHHBIX CBOMCTBA
bu3NUecKuX SBICHUM, PU3NYECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEN;

- pelaTh TUIOBBIE PacU€THBIE 33aa4l B 1-2 NEHCTBUA C ONOPOM Ha aIrOPUTM,
MpeBAPUTEILHO Pa300paHHBI COBMECTHO C, HUCHOJB3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBAIONIME (DM3MUECKHE BEIMYMHBI: HAa OCHOBE aHajiM3a YCJOBHS 3aJadd
3aMUChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIONINE MIIM M30BITOUYHBIC JaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TIPOBOAUTH PACUETHI U
OLICHUBAaTh C TIOMOIIBIO YUUTENs PEATUCTUYHOCTh IOJYyYEHHOrO 3HAYEHUS
(bu3HUeCKO BEIMYUHBI,

- UMETh NPEJICTaBIICHUE O MpolIeMaxX, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
¢u3nyecKkux  METOJIOB;  HCIOJB3ys ~ ONHCAaHME  HUCCIENOBaHUS,  IOCIHe
MPEABAPUTEILHOIO  OOCYXXIEHHSI €  NEJaroroM  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHHBATh MPABWIBHOCTh MOPSAAKAa MPOBEICHUS HCCIEAOBAHMS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OIBITOB;

— yMETh HaXOJIUTh C UCIOJb30BaHUEM HHU(PPOBBIX 00pa3OBaTEILHBIX PECYPCOB
OMBITHl MO HAOMIONECHUIO (U3NYECKUX SBICHUM WIM (PU3NYECKUX CBOWCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUs SHEPIUHU; 3aBUCUMOCTH
nepruoa KojaebaHui MpyKUMHHOTO MasiTHUKA OT MAcChl Tpy3a U )KECTKOCTU IPYKUHbI
M HE3aBUCHUMOCTb OT AaMIUIMTYAbl MajblX  KoJeOaHUM; MpsAMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3jIoKeHHE OEeloro CBeTa B CIEKTP; M3YYEHHE CBOWCTB
M300paKeHUsI B IJIOCKOM 3€pKaJie U CBOMCTB M300paKeHUsI IPeAMETa B COOMparoIei
JUH3E, HAONIOJICHWE CIUIOIIHBIX M JIMHEWYaTbIX CHEKTPOB  M3JIY4YEHUs):
CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOro Habopa oOOpydoBaHUS C
OMOpOM Ha CXEeMy; OIHCHIBATh XOJ OMNbITa W €ro pPe3yJibTarhl, (POPMYIHPOBATH
BBIBOJIBI ITO/T PYKOBOJACTBOM T€/Iarora;

- IPOBOAUTH TPH HEOOXOTUMOCTH CEPUI0 MPSAMBIX H3MEPEHUMU, OIpeaemss
CpelHee 3HaYeHHE HM3MEpseMON BEIUYMHBI (oKycHoe paccmosiHue cobuparowei
JIUH3bL); 0OOCHOBBIBATH BHIOOP CITOCO0A M3MEPEHUS/M3MEPUTETHHOTO MPUOOopa;

- IPOBOAUTH COBMECTHO C IIEaroroM Mccie0BaHue 3aBUCUMOCTEN (PU3NUIEeCKIX
BEJIMYMH C UCTIOJIB30BAaHUEM TMPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU
P PaBHOYCKOPEHHOM JBMXEHUU 0€3 HauyaJbHOM CKOPOCTH; Mepuoaa KoseOaHuu
MaTEeMaTHYeCKOr0 MasgTHHUKA OT JIJUHBI HUTH; 3aBUCHMOCTU YTJIa OTPa)KEHHUS CBETa
OT yrja MaJeHusi U yria NpeJoMJICHUsl OT yrjla MajJeHus): mocyie 00CyXKJIeHUs Mo
PYKOBOJICTBOM T€arora IUIAaHUPOBaTh HCCIEAOBaHUE, CcOOUpaTh YCTaHOBKY,
(¢uKCHpOBaTh Pe3yNbTATHI MOJYYCHHON 3aBHCHUMOCTH (DM3MUECKUX BEITUYHMH B BHJIC
TabIUI ¥ TPaQUKOB, EIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

- COOTHOCUTH KOCBEHHbIE M3MEPEHUS (PUBNYECKUX BEIUUYUH (CPEIHssA CKOPOCTh
U YCKOpPEHHME Tella NpU PABHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOIHOIO
naJeHusl, KECTKOCTh MPYXKUHBI, KOA(Q(ULINEHT TPEHHs CKOJIBKEHUS, MEXaHUYEeCKast
paboTa ¥ MOIIHOCTh, 4YacToTa W TNEpHOJ KoJeOaHUH MaTEeMaTHYECKOTO H
NpY>KHHHOTO MAasTHUKOB, ONTHYECKas cHuja COOMpAroIiel JWH3bI, PaJllOaKTHBHBIN
doH): ¢  TOMOILIBIO  Menarora  IUIAHUPOBAaTh  M3MEpPEHHUs;  coOMpath
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIMOJHITH MU3MEPEHUs, CIEAYys IMPeaioKeHHON
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MHCTPYKLMH; BBIYUCIATH 3HAYEHUE BEJIUYMHbI M AHAIM3UPOBATH IOJIYYEHHbBIE
pe3yJIbTaThl ¢ YYETOM 33JJaHHON MTOTPEIIHOCTH U3MEPEHUM;

- co0IoaTh TMpaBWiia TEXHUKH Oe30macHOCTH Ipu paboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO O0CYKICHUS C MEJarorom;

— COMOCTABJIATh C TIOMOIIbIO TMeIarora OCHOBHBIC TIPU3HAKU H3yYEHHBIX
¢uznyeckux Mojeseil: MarepualibHas TOYKa, a0COJIIOTHO TBEPIOE TENIO, TOUECUHBIN
UCTOYHUK CBE€Ta, JyY, TOHKAas JIMH3a, IJIaHETapHas MOJEIb aTOMa, HYKJIOHHAas
MO/JIEIb AaTOMHOTO pa C OTIOPOM Ha METOAUYECKUE MAaTEpUAIb;

- XapaKkTepU30BaTh II0CJIE€ MPEIBAPUTEIBLHOTO OOCYXKIEHUS C IE€JaroroM
MPUHIINIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha
X omnucaHusi (B TOM YHCIE: CIUIOMETP, JAaTUUKU I[OJIOKEHHUS, PACCTOSHUS U
YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, IEPUCKOTI, (hoTOoarapar, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKON,  JO3UMETp, Kamepa  BuibcoHa), wucnonb3ys  1U(pOBBIC
00pa3oBaTeNbHBIE PECYPCHI;

— UCIIOJIb30BaTh IO/ PYKOBOJICTBOM I€AAarora CXemMbl U CXEMaTHUYHbIE PUCYHKU
U3YUYEHHBIX  TEXHHYECKHMX  YCTPOMCTB,  H3MEpPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTMUECKUX TMPOLIECCOB TMPU PEUICHUH Yy4eOHO-TIPAaKTUYECKUX  3a]ady;
ONTUYECKUE CXEMbI [UIsl TOCTPOEHUS M300pakeHUH B IUIOCKOM 3€pKajie U
cobuparomiei JIMH3e;

- NPUBOJUTH TMPUMEPHI/HAXOAUTh WHGOPMAIMIO O TpUMEpax MPaKTHIECKOTO
MCIIONIb30BaHUsl (DU3WYECKUX 3HAHWKA B TIOBCEIHEBHOM >XU3HU M OOECHEUEHUs
0e30macHOCTH TpH OOpalleHHH C NpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAaMH,
COXPAHEHHUS 3/0pPOBbS U COOJIIOJIGHUST HOPM 3KOJOTHYECKOTO TOBEJICHUS B
OKPYIKAIOIIEH CPELE;

— OCYILECTBIIATH O] PyKOBOJICTBOM Ile/iarora Nouck nHpopmanuu Gpu3nueckoro
cojepkaHusi B ceth MHTepHET, caMOCTOSTEeNbHO (HOPMYIHPYsI TOMCKOBBINA 3arpoc,
HAXOJUTh IyTH OINpPEAeTCHHs TOCTOBEPHOCTH TMONyUYeHHON HMH(OpMAIK Ha OCHOBE
MMEIOIIUXCS 3HAHUN U JIOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

- UCTIONb30BaTh TMPH BBIMOJHEHWH yUEOHBIX 3aJaHWil OTOOpaHHYIO MEJaroroM
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (U3MYecKoro  coaepkaHusi, CIPaBOYHBIC
maTepuaibl, pecypchl cetu VIHTepHeT; BianeTh NpuéMamMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus MH(POpPMALMM U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO C
OMOpOM Ha aJropuT™M U YTOUHSAIOIIME BONPOCHI IEJarora; cosaaBaTh MOJ
PYKOBOJICTBOM Iefjarora ¢ oOCYXJI€HHUEM IUIaHa PaOOThl MUCbMEHHBIE M YCTHBIE
COOOIICHUSI HAa OCHOBE HMH(POpPMAIUU U3 HECKOIBKUX HCTOYHUKOB (PU3MUECKOTO
colep)KaHusi,  NyONMYHO  TPEACTABIATH  PE3yJdbTaThl  MPOEKTHOH  WIH
MCCIICZIOBATEILCKOM NIEATENBHOCTH; MPU 3TOM TPaMOTHO HMCTOJIh30BaTh M3YYCHHBIN
MOHATUWHBIA ammapar u3y4yaeMoro pasnena (U3uKd U COMPOBOXKIATh BBICTYIICHHE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTENW ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJMYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)/J0H TE€Mbl y4E€OHOIO INpenMera
«®Puzuka» denepanbHON alaNTUPOBAHHOW OCHOBHOHM 00pa3oBaTeIbHOW MpPOTrpaMMbl OCHOBHOTO OOLIEr0 0Opa3oBaHHUs
00y4Jaromuxcs ¢ 3aJepKKON IICUXUYECKOTO Pa3BUTHSI, B 1IEJIOM COBIAAAIOT C COOTBETCTBYIOIIUM pasneiaoM denepaibHoil
paboueli mporpammsl yuyeOHOTO npenMera «@Puznka» oOpa3oBaTeIbHON MPOTPAaMMbI OCHOBHOTO OOLIET0 OOpa30BaHUS.
[Tpu 3tom Opranu3anusi BOpaBe camMa BHOCUTh M3MEHEHUS B COJIEp)KaHUE U pacIpelelieHHe y4yeOHOro Mmarepuana Io
rogaM oOyuyeHusi, B MOCJIEI0BATEIbHOCTh U3YUEHHS] TEM M KOJIMUYECTBO YaCOB HAa OCBOCHHE KaXKJ10M TEMbl, ONpe/iesiCHUE
OpraHu3allMOHHBIX (opM 00yueHuss u T.II. OOOCHOBAaHHOCTb JI@aHHBIX HW3MEHEHUH OINpeAeNnseTcs BbIOpAaHHBIM
oOpa3oBatenbHOM opranuzauver YMK, uWHAMBUAYanbHbBIMU TCUXO(QU3HUUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyyatomuxcs ¢ 3I1P, crenenpl0 yCBOEHHOCTH UMH YYEOHBIX TEM, PEKOMEHJAUUSIMHU 110 OTOOPY M ajanTalud y4eOHOro
MaTepualia no pu3nkKe, NpeacTaBIeHHbIMU B [10SICHUTEIBHON 3amKCKe.

7 KJIACC (68 4)

TemaTuyeckni OcHoOBHbIE BU/BI 1eSITEIBHOCTH Y4alHXCS
OcHOBHOE cofiepKaHue . .
0710k, TEMA (Ha ypoBHe y4eOHBIX AeiicTBHI)

Pa3zpnen 1. ®u3uka u e€ posib B IO3HAHUM OKpPY:Kaoumero mupa (6 4)

duszuka — @dusnka — Hayka o mnpupone. SIBmeHus | BrplsiBieHHE OCHOBHBIX Pa3iM4Mii NPH TOMOIIM ITI€Jarora Mexay (QU3HMYECKHUMH M XMUMHYECKHMHU

Hayka o npupose | npuponst  (MC®).  @wusmueckme  sBIeHHs: | mpeparenusMu (MC — xuMus).

(29) MEXaHHYeCKHe,  TEIUIOBble,  JJeKTpHueckue, | PacrozHaBanme um KiaccUUKanus 1ocie OOCYXKICHHS C MEeNaroroM IpH IOMOIIM HaBOMSAIINX
MarHuTHbIE, CBETOBBIC, 3BYKOBBIC. BOIIPOCOB  (DM3MYECKUX SIBICHUHA: MEXaHHWYECKHX, TEIUIOBBIX, OJJICKTPUYSCKHUX, MATrHHTHBIX

Y CBETOBBIX.
Habnronenue u onucanne GuU3NUECKUX SBICHUI Ha 6a30BOM YPOBHE.

duznyeckue du3nyeckre BCJIMYUHEI. I/I3MepeHHe Onpez[eneHHe I[Ipy TOMOIIM IeJarora HeHbl ACJIICHNUA KaJIbl U3MEPUTCIBHOTO HpH6opa.

BeJMunHbl (2 4) | Gusuueckux BemmumH. Qusuueckue npubopui® | Viamepenne 1o 06pasiy MOA PYKOBOACTBOM I€Jarora JHHEHHBIX Pa3MEpOB Tel M MPOMEKYTKOB

® MC — 31eMeHTHI CONepIKAHNs, BKTIOUAIOIINE MEXKIPEIMETHBIE CBA3H, KOTOPEIE IOAPOOHEE PACKPEITE B TEMATHUECKOM ILTAHHPOBAHHH.
6 KypcuBom 0603Ha4eH y4eOHbINH MaTepual, KOTOPbIH U3y4aeTcs, HO He BBIHOCUTCS Ha IPOMEKYTOUHYIO U UTOTOBYIO aTTECTALIUIO.
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Hoepewnocmy  uzmepenuii.  MexayHapoaHast
CHCTEMA EJIMHHUIL.

ﬂemoucmpauuu7

1. MexaHn4eckue, TEIUIOBBIE, JJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpuOOPHI U MpoLeaypa NPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
mpurdopoM.

Jlabopamopnsie padbomui u onvimel.

1. Omnpenenenne LIEHBI JIEIEHUS

HU3MEPHUTEIILHOTO npubopa (ucounp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenune paccTosiHuUI.

3. Usmepenne  00bEMa

TBEPAOrO TEA.

4. Onpeoenenue pazmepos Manvlx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TEMITEPaTyPHI.

6. Ilpogedenue uccnedosanus no npogepke

eunomesvi:  OANLHOCMb — NONEMA  WAPUKA,

NYWEHHO20 20PU3OHMANbHO, mem Donbule, Yem

bonvute gblcoma nycka.

JKUJKOCTH |

BPEMEHM € YUETOM MOTPEIIHOCTEMN.

H3mepenue no oOpasily 1o pyKoBOACTBOM Ieiarora 00bEMa KHIKOCTH U TBEPIOTO Tela.
H3mepenne mo o0Opasiy moj PyKOBOJICTBOM I€jlarora TeMIEpaTypbl HPH IOMOIIY >KHUIKOCTHOTO
TEpMOMETpPA U JaTYNKa TEMIIEPATypBHI.

BeinmonHeHne HECTIOXKHBIX TBOPUYECKMX 3aJ@aHUil C OINOpOH Ha ajIrOpuTM, MpEABapUTEIHHO
pa3oOpaHHBIII € memaroroM IO TIOMCKY CIOCOOOB HW3MEpPEHHs HEKOTOpPBIX (pH3nUecKux
XapaKTepUCTHUK, HAIIPUMED, Pa3MEPOB MajbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX OOBEKTOB,
OOJNBIIIX PACCTOSHUIM, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKIeHNe IpeIaraeMbIX CIIOCOOOB.

EcrecTBeHHO-
HAyYHBbIN MeTO]
no3Hanus (2 4)

Kak ¢usuka u [gpyrue eCTeCTBCHHBIC
HAYKA  HM3y4alT npupony. EcmecmeenHo-
HAayyHblll  MemoO  NO3HAHUusA:  HAbIOeHue,
HOCMAHOBKA HAYYHO20 GONPOCA, GbLOGUIICEHUE
2unomes, 9KCHEPUMEHIM NO NPOGepKe 2UNOmes,
obvsicnenue Habaooaemozo senrenus. Onucanue
Qusuueckux s18IeHUL ¢ NOMOUBIO MOOENe.

IpeaMeT U MeTOAbI HU3UKH.

Hemoncmpayuu
1. Omnpenenenue NOTPEeNIHOCTH

BI)IJIBI/I)KCHI/IC TUTIOTE3 MOCJIC MPEABAPUTEIILHOT'O O6Cy)KI[6HI/I$[ C I€garorom, O6’b$[CH${IOIJ_[I/IX IIPOCThIC
SABJICHUA, HAIIPUMED:

— II04eMy OCTaHaBIIMBACTCS ABMKYILEECS 110 TOPU30HTAIILHON ITOBEPXHOCTH TEJIO;

— I0YEeMY B XKapKyIO TIOTO/ly B CBETJION O€XK e MPOXJIAJHEH, UeM B TEMHOIA.

Br160p crtoco6oB MPOBEpKH THITOTE3 U3 MPEATI0KEHHBIX T1€aroroM.

HaGmonenne mnpeuioxeHHBIX Ie1aroroM HCCIIeOBaHWH MO IPOBEPKE KaKOH-THMOO THIIOTE3Hl,
HarpuMep: JaIbHOCTh TONIETA INapUKa, IyIIEHHOTO TOPH30HTAIBHO, TeM Oosblie, deM Ooblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C II€JaroroM MpoOCTEHIIMX Mojened (HU3MYecKuX sBICHUN (B BUue
PHUCYHKOB MJIM CX€M), HallpHUMep MaJieHHe peMeTa; MPSIMOJIMHEHHOE paclipoCTpaHEHUE CBETa.

7 Bee lemonctparmu u JlabopatopHsie paboThI, PEACTaBICHHBIC B CONEPIKaHUH, IOMYCKaeTcs: (MOKHO) MPOBOIHUTD, HCIOIB3YsI HH()OPMAIHOHHBIE U JIIEKTPOHHBIC TEXHOIOTHH (IH(pPOBBIE
00Opa3oBaTeNbHbIe PECYPCEI).




34

9KCIIEPHMEHTA.

Pa3nen 2. IlepBona

YajibHbIE CBeIeHUS 0 CTPOCHHMH BelecTBa (S 4)

Ctpoenue
BemecTBa (1 4)
cmpoeHue seuecmsa.

CTpoeHHe BelIeCTBA: aTOMBI M MOJICKYJIBI, UX
pasmepbl. Onvimul, Odokazvlgarougue OUCKpemHoe

Jabopamopnwvie pabomor u onvimui®.
1. Onenka muamerpa atoMa METOZOM PSIIOB (C
UCTIONb30BaHueM (otorpaduii).

HabGnronenue n nHTEpIpeTalyiss COBMECTHO € IEIarOroM OIBITOB, CBUIETEIBCTBYIOMMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPSHHEM PA3INYHBIX BEIIECTB B BOJE.

OueHKa NIpU HOMOIIM TEXHOJOTHMYECKOW KapThl pasMepoB aTOMOB M MOJEKYJ C HCIOJIb30BaHHEM
(hororpaduii, MOTYIEHHBIX HA aTOMHOM CHIIOBOM MHUKpockore (ACM).

Omnpenenenue mocie NpeIBapUTEIbHOT0 00CYXKICHUS C IEJaroroM pa3MepoB MaJlbIX Tell.

JBuxkenue

M B3aUMOJAEHCTB
e YacTHIX
BelecTna (2 4)

JlBmwxenue yacTtu BeuiecTBa. CBs3b CKOPOCTH
JIB>KEHMSI 4acTHI ¢ TeMreparypoil. bpoyHoBckoe
nBikenue, 1ubdysus. Bzaumoodeticmeue wacmuy
sewjecmea: npumsdiceHue U OMmankusanue.

Hemoncmpauyuu

1. Habmromenne OpOYHOBCKOTO JIBHKCHUS.

2.Habmonenne nuddysun.

3.Habnwooenue  asrenui, 00BACHAIOWUXCSL
NpUmMsANCEeHUeM Ui OMMAIKUBAHUEM YACTUY
sewecmaa.

Jlabopamopnsie pabomol u onvimut

1. Oyenxa ouamempa amoma memooom psi008
(c ucnonvzosanuem omoepaghuii).

2.0mbITeI 1O HAOJIOICHUIO
pacIIUpEHHsI Fa30B.

3. OmpITBl 1O OOHAPY)KEHHIO IEHCTBUS CHJI
MOJICKYIISIPHOTO MPUTSHKSHUSL.

TCILUIOBOTO

HaGumonenue u 00bsicCHEHHE ITPU TIOMOILM Tieiarora OpOyHOBCKOTO ABHXKEHUs U sBICHUS T dy3un.
[TpoBenenue 1 OOBSCHEHUE C OMOPON Ha AITOPUTM, MPEABAPUTEIBHO Pa300paHHBIA C IeIarorom
OTIBITOB TI0 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHUS ra30B.

IIpoBenenue u OOBSCHEHHE OIBITOB C OIMOPOH Ha AITOPUTM, IPEABAPUTEIBHO pPa300paHHBIA C
MeIaroroM 1o 0OHapyKEHHIO CHJI MOJIEKYJISIPHOTO MPUTSDKEHHS M OTTaJIKUBAHUSL.

ArperarHbie
COCTOSTHUS
BemiecTna (2 1)

ArperatHble COCTOSIHMSI BELIECTBA: CHMpPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuueckux) men. Bzaumocseazv medcoy
CBOUCMBAMU  8EUeCME 6 DA3HBIX aA2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYISAPHbIM

Onmcanue MOA PYKOBOJACTBOM Iefgarora (C HCIOJB30BAaHHEM IIPOCTBIX MOJeJNei) OCHOBHBIX
pa3IMYMid B CTPOCHUH TA30B, )KUAKOCTEH 1 TBEPIBIX TEIL.

HauanbHble TpeACTaBICHUS O MaJOH CXKHMAaeMOCTH XHIKOCTEH M TBEPABIX Tel, OOJNBIION
C)KUMAaEMOCTH Ta30B.

OObsicHeHHe Ha 6a30BOM YPOBHE I10/I KOHTPOJIEM IeJjarora 0 coxpaHeHuH (Gopmbl TBEPIBIX TN H

8 3neck n nanee MPUBOANTCS PaCHIMPEHHBIIH MepeYeHb Ja00paTOPHBIX PaboT U OIBITOB, U3 KOTOPOTO YUYUTENb JIefiaeT BEIOOD M0 CBOEMY YCMOTPEHHIO U C YUETOM CITHCKA IKCIIEPUMEHTAIBHBIX
3alaHuH, mpeaaraeMeix B pamkax OI'D mo dusuke.
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CMpoeHueM. Ocobennocmu
COCMOAHUL 800bL.
Hemoncmpavuu

1. Habmronenue muddysun.

acpecamHublx

TEKyYEeCTH KHUIKOCTU.
HaGmoneHnue 3a onbITaMy, TOKa3bIBAIOIIMMH, YTO B TBEPAOM COCTOSIHUH BOIBI YACTHIIBI HAXOISITCS
B CPEITHEM JAJIbIIE IPYT OT APYTa (IIIOTHOCTh MEHBIIIE), YEM B KHUIKOM.

VYcraHoBieHHE € OMOpPOM Ha JUJAKTHUYECKUH MaTepuanl MpOCThIX B3aUMOCBS3EH MEXIY
O0COOCHHOCTSIMU arperaTHbIX COCTOSIHMM BOJBI M CYIIECTBOBAHHEM BOIHBIX opraHm3mMoB (MC —
Omoorus, reorpadus).

Pasnen 3. /IBu:keHue u B3aumojeiicteue tea (21 u)

Mexanuueckoe
aBuskeHue (3 u)

Mexanuueckoe JABM)KEHUE. PaBHOMEpHOE U
HepaBHOMepHOe nBmkeHHe. Ckopoctb. Cpeduss

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUNCEHUU.
Pacuér myT 1 BpeMeHH OBIDKEHIUS.
Hemoncmpayuu
1. HaGmrogenne MeEXaHHMYECKOIO  IBHMIKEHHSA
Tena.
2. I3MepeHHe  CKOPOCTH  MPSIMOJHMHEHHOTO
JBUKCHUS.
Jlabopamopnsie pabomol u onvimut
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO

IBIDKEHUS (IIapuka B KAAKOCTH, MOICIH
AIEKTPHYECKOTO aBTOMOOMIIA U T. IL.).

2. OnpenencHue cpenHen CKOPOCTH
CKOJNIXKCHUS Opycka WIM IIapuka 1o
HAKJIOHHOH IIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JBHKEHUSI U ONPEIEICHNUE €r0 IPU3HAKOB IOCIE MPEIBAPUTEIBLHOIO
00CYX/IEHUS C TICIarOTOM.

Habnronenne HepaBHOMEPHOTO ABIKCHHUS M OTIPEICIICHUE €TO OTIMYNI OT PABHOMEPHOTO JIBIKCHHUS
MocyIe MpeaBapUTEIFHOTO OOCYKICHHS C TIeJarOTOM.

Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOIl Ha alrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MEJAaroroM Ha OMpeJesieHne MyTH, CKOPOCTU U BPEMEHH PaBHOMEPHOTO
JIBUOKEHHUS.

AHau3 npy IOMOIIH MeAarora rpa¢)ukoB 3aBUCUMOCTH ITyTH M CKOPOCTH OT BPEMCHH.

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bsaumooeiicmsue men rkax npuuuna uzsmeHeHus
ckopocmu  O0gudicenus men. Macca xax mepa
unepmunocmu mena. IInoTHocTh BemecTBa. Cgs13b
NJIOMHOCMU C KOAUYECMBOM MONEKYN 8 eOuHuye
00véMma eeugecmed.

Hemoncmpayuu

1. HabmroieHue sIBJICHUS MHEPIIAH.

2. HaOnromeHne W3MEHEHHS CKOPOCTH IIPH

B3aUMOJICHCTBUU TEJI.
3. CpaBHEHHUE MaCC 10 B3aMMOICHCTBHIO TEIL.

OOBsCHEHHE TPU TIOMOIIM TEXHOJOTHYECKOW KapThl M IeAarora W IPOTHO3HPOBAHHUE SIBIICHHIA,
00yCIIOBIICHHBIX MHEPIMEH, HApUMeEp: YTO MPOHUCXOAHUT MPU TOPMOXKEHUHM HIIM PE3KOM MaHEBpE
aBTOMOOWIIS, TOYEMY HEBO3MOYKHO MTHOBEHHO MPEKPATHTD JBHKCHUE HA BEJIOCHUIIC/IC MU CAMOKATe
UT. A

Habnromenne u 0a30BbIii aHAIW3 OMBITOB IOJ PYKOBOJCTBOM IEAarora, JASMOHCTPHPYFOLIHX
HW3MEHEHUE CKOPOCTH JIBM)KEHUS Tejla B pe3yJibTaTe JEeUCTBUS Ha HErO APYruX Tedl.

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEITHHO
pa300paHHBII COBMECTHO C TI€JIarOrOM Ha OIpeAeTICHHE MACCHI Tella, ero 00bEMa U TUIOTHOCTH.
HaGOnromenne w 0a30BBI aHATU3 OIBITOB IO PYKOBOJCTBOM IIE€Aarora, JISMOHCTPHPYFOLIHX
3aBUCHUMOCTbh U3MEHEHUSI CKOPOCTH TeJia OT €r0 Macchl MU B3auMoiecTBUU Tel. U3MepeHnue macchl
TeNa Pa3IUYHBIMU CIIOCOOAMHU.

OrmpeneneHre COBMECTHO C MEAAroroM IJIOTHOCTH Tella B pe3yjibTaTe U3MEpPEHHs] €ro Macchl U
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00BEMa.
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Cuaa. Buael cuna
(14 )

Cumna KaK XapaKTepUCTHKA
B3auMoyeiicTBust Ten. Cuna ynmpyrocTd M 3aKOH
I'yka.  HUsmepenue  cunvl ¢ HOMOWDIO

ounamomempa. SIBI€HWE TATOTEHHS W CHJa
Tsokectd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hesecomocmo. CnoxeHue CHl,
HaMpPaBJIECHHBIX o OIHOU PSAMOM.
PaBroneiictBytomas cwin. Cuna mpenus. Tpenue
CKOboICeHUs U mpeHue noxos. Tpenue 6 npupooe
u mexuuxe (MC).

Zlemoucmpauuuz

1. CnoxxeHue cwii, HampaBIICHHBIX IO OJHOW

IIPSIMOH.

Jlabopamopnsie pabomol u onvimol.

1. Onpenenenue MIOTHOCTH TBEPAOTO TeTIA.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTh
pacTsbkenust  (nedopmauuu) TPYKUHBL  OT
TPHJIOKEHHOHN CHIIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHUS CKONBXEHHUs OT Beca Tena M
Xapakrepa COIPUKACAIOIINXCS
MOBEPXHOCTEH.

N3ydeHne cOBMECTHO C MEJaroroM B3aMMOJEHCTBHS KaK NMPUYUHBI M3MEHEHUS CKOPOCTH TeNa WIN
ero nedopMaruu.

OnucaHue Ha Ha4albHOM YPOBHE PEaNIbHBIX CUTyallUd B3aUMOJENCTBHUSA TNl C MOMOUIBIO MOJENEH, B
KOTOPBIX BBOJIMTCS IIOHSATHE U N300paKEHHE CUIIBI.

W3yueHnne mox pyKOBOJACTBOM IeJarora CHJIBI YIPYTrOCTH, 3aBHCHUMOCTU CHJIBI YIPYTrOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPA WIIM NPYKHUHBI (C HOCTPOSHHUEM Ipaduka).

AHanu3 ¢ onopoi Ha IUAAKTUYECKUH MaTepHuall Mo KOHTPOJEeM Iefarora NpakTHYeCKUX CUTYaluil,
B KOTOPBIX MPOSBISAETCS ACHCTBHE CHIBI YIPYTOCTH (YIPYroCTh MS4a, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ onopoi Ha AMAAKTUYECKHH MaTepHall MojJ KOHTPOJIEM Iearora CUTYyalui, CBSI3aHHBIX C
SIBIICHUEM TATOTEHHSL.

[Tonnmanne ¢ oOmopoi Ha CXEMBI NIPH IOMOINM Iefarora OpOWTAaJbHOTO JBIDKCHHS IUIAHET C
UCTIONIb30BAaHHUEM SIBJICHUS TATOTEHH U 3akoHa uHepin (MC — acTpoHOMUS).

H3mepenune Beca Tena ¢ MOMOILBIO AuHaMoMeTpa. ODOCHOBaHHE ATOrO CHOCO0a M3MEPEHUs MOcCie
MOBTOPEHMUS C TIEJarOrOM.

HaGumionenue siBineHus HEBECOMOCTH.

HaGmonenue 3a sKCIiepUMEHTAIBHBIM TI0Jy4EHUEM NpaBHiIa CIOKEHHUS CUJI, HAlPABJICHHBIX BJOJb
onHOM mpsiMoit. OmpeiesieHue Ipyu IOMOIIY NTe[arora BeIMYNHbBI PaBHOACHCTBYIONIEH CHIL.
N3ydenne noa pyKoBOACTBOM MENATOTa CUIIbI TPEHHSI CKOJIBKEHUS U CUJIBI TPEHHUS TIOKOSI.
HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYKO KapTy 3aBHCHMOCTH CHIIBI TPEHHMs OT Beca Tela
U CBOMCTB TPYIIUXCS MOBEPXHOCTEN.

ba3oBelii aHamM3 ¢ OMOPON HAa IUAAKTUYECKHN MaTepHall IOJ KOHTPOJIEM MeNarora MpakTHYECKHX
CUTyallMid, B KOTOPBIX HPOSBISIETCS JCHCTBHE CHJIBI TPEHMS, HCIIOIB3YIOTCS CHOCOOBI €&
YMEHBIICHNS] WM YyBEIW4YCHUS (KaTaHWe Ha JIbDKaX, KOHBKAX, TOPMOXKECHHE aBTOMOOMII,
HCTIONB30BaHNUE MOIIUITHIKOB, INIABAaHHE BOJIHBIX KUBOTHBIX U Ap.) (MC — 6uonorus).

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEITHHO
pa3o0paHHbIl COBMECTHO C MEJAroroM C HCIOJIb30BaHHEM (OpPMYJ s pacdyéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHIIBI TPEHHSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTEeH 1 razos (21 u)

JdaBsenue.
Ilepenaua
JAaBJIEHUSA
TBEPABIMHA
TeJaMu,
JKMIKOCTSIMH U
razamu (3 4)

Hasnenne. Cnocobsl ymenvbuieHus u ygeauieHus
Oasnenus. /lasnenue ecaza. 3asucumocmo
dasnenus 2asza om 06véma, memnepamypoi.
Iepeoaua oasnenus meépovimu menamu,
arcuoxkocmsamu u easamu. 3axon Ilackans.
Inegmamuueckue Mautunbl.

,ZIemoucmpauuu2

AHanu3 U 00BACHEHHE C OIOPOH Ha AUAAKTHYECKHH MaTepHaj MoJ KOHTPOJIEM IeJlarora ONbITOB U
IIPAKTUYECKUX CUTYyalUll, B KOTOPBIX IIPOSBIISETCS CUIIA JABJICHUS.

O0ocHOBaHME C OMOPOI Ha TEXHOJOTMYECKYI0 KapTy MPH IIOMOIIH IEJarora cnoco00B yMEHBIICHUSA
U YBEJIMYCHUS JaBJICHHUS.

H3ydenue o pyKOBOJCTBOM II€JIarora 3aBUCHMOCTH JIABJICHHS ra3a OT 00bEMa 1 TEMIIEPaTypHI.
W3ydyenue mojx pyKOBOJCTBOM II€Aarora OCOOCHHOCTEH Mepeladd JAaBieHHsS TBEPIABIMH TellaMH,
JKUJKOCTSIMU U Tazamu. OOOCHOBaHHE PE3yJIbTATOB ONBITOB OCOOCHHOCTSAMH CTPOCHHUS BEIECTBA B
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1. 3aBUCUMOCTD
TEMIIEPaTYPHL.
2. Tlepenaua naBineHus JKUIKOCTHIO U Ta30M.

JaBJICHUA rasa oT

TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSIHHUAX MPEATI0KEHHBIMUA (OPMYITHPOBKAMH.

Habmonenue 3a sKkcepruMEeHTaNbHBIM JOKa3aTeIbCTBOM 3aKoHa [lackans.

Pemenne THITOBBIX pacd€THBIX 3afad B 1—2 AEHCTBHA C OMOPOIl HAa ANTOPHUTM, IPEIBAPUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha pacyéT JaBJICHUS TBEPIOTO Tena.

JdaByienue
KuaAKocTH (5 4)

3aBUCHMOCTh ~ [JABICHHS  JKUIKOCTH  OT
TITyOUHBL T'uopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. T'uopasnuyecxue
MexXanusmol.

jlemomcmpamm2

1. Coobmraromuecst COCYIBL.
2. 'mapaBnnyeckuii mpecc.

HccnenoBanne ¢ omopoi HAa TEXHONOTHYECKYIO KapTy MO PYKOBOJCTBOM II€AArora 3aBUCHMOCTH
JABIICHUS KUIKOCTH OT TITyOHHBI IOTPYXEHUS U TIIOTHOCTH XUIKOCTH.

HaGmonenne 1 HauaipHOE MOHUMAHUE THAPOCTATHYECKOTO MMapaoKca Ha OCHOBE 3aKkoHa [lackais.
N3ydyeHnne COBMECTHO C MEJaroroM COOOIIAIOIINXCS COCYIOB.

Pemenne THMOBBIX pacd€THBIX 3a71ad B 1—2 IEWCTBUS C OMOPOH Ha alrOPHTM, NPEIBAPHUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha pacdéT aBICHUS JKUIKOCTH.

Habnronenue 3a 00bsCHCHUEM NIPUHIUINA JEHCTBUA THAPABINYECKOTO IIpecca.

AHanu3 u OOBSICHEHHE C OINOpOW Ha JUIAKTUYECKUH MaTepHal MoJ| KOHTPOJIEM Ieaarora
IIPAKTUYECKUX CUTYyalUi, JEMOHCTPUPYIOLUX NPOSBICHUE JABJICHUS KUIKOCTH U 3aKkoHa Ilackans,
HarpuMep MpoILecCOB B OpraHu3Me IpH riy0okoBoHOM HeIpsiHud (MC — Guosorust).

ATMmocdepHoe
napjenue (6 4)

AtMocdepa 3emiu 1 aTMOc(epHOE JIaBlICHHE.
Tlpuuunel cywecmeosanus 6030YWHON 000I04KU

3emnu. Onvim Toppuuennu. H3mepenue
ammocpeprozo oasneHus. 3asucumocmu
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
yposuem  mopa. Ilpubopwr  Onsa  usmepeHnus
ammocgepHo2o 0agneHus.

,Zlemoucmpamm2

1. [IposiBenue nerictBus atMochepHOTO

JIaBIICHUSI.

HaGumonenue 3a skcriepiMeHTaNnbHBIM 00HApY)KEHHEM aTMOC(EPHOro AaBJICHHS.

AHanu3 1 00BSICHEHHE C ONOPOI Ha JUIAKTHUECKUIl MaTepHall MoJl KOHTPOJIEM Ie1arora OnbITOB U
NPaKTHYECKUX CUTYAIUi, CBS3aHHBIX C IeHCTBUEM aTMOC(HEPHOTO JaBICHUS.

HabGmonenue 3a 00bsICHEHHEM CyIIECTBOBAaHMS aTMOC(ephl Ha 3eMile 1 HEKOTOPHIX IUIAHETaX HIIH €€
OTCYTCTBUS Ha Ipyrux miaHerax u Jlyae (MC — reorpadus, actpoHOMUS).

bazoBoe mnoHMMaHWE NPHYMH HM3MEHEHHUsS IUIOTHOCTH aTMOC(Epsl C BBICOTOH M 3aBHCHMOCTH
aTMOC()EPHOTO JIaBJICHUS OT BBICOTHI.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 neicTBUS C ONMOpPOH HA AITOPHUTM, NPEIBAPUTEIHHO
pa300paHHbIil COBMECTHO C MEIaroroM Ha pacyér aTMOC(EpPHOTro JaBICHHUS.

W3ydeHue noa pyKoBOJCTBOM Iearora ycTpoicTsa OapoMeTpa-aHepousa.
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HeiicrBue
JKHAKOCTH U rasza
HA NOTPY:KEHHOE
B HUX TeJ1o (7 4)

eticmeue scuokocmu u 2aza Ha NOZPyiceHHoe
6 Hux meno. BrITarkuBaromas (apxuMenoBa)

cuna. 3akon  Apxumeda. Ilnasanue  men.

Boszoyxonnasanue.

jlemomcmpamm2

1. 3aBuCHMOCTh  BBITAJIKHBAIOMIEH CHIBI OT
o0béMa TNOrpYXKEHHOH dwacTH Tena U
IUIOTHOCTH SKUAKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOUIEH CHIIBI BeCy

BBITECHEHHOM ’KHUKOCTH.

3. YcnoBue miaBaHMs TeJN: IUIABaHUE WK
MOTPYy)KEHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILEHHS IIIOTHOCTEN Tella U )KUIKOCTH.

Jabopamopnsie padbomuvl u onvimoi.

1. ccnenoBanne 3aBHCHMOCTH Beca Tela B
BOJIC OT 00BEMA MOTPYXEHHOW B KHUIKOCTb
4acTH Tena.

2. OmpenenieHne  BBITAJIKMBAIOMICH  CHUIIBL,
JEUCTBYIOIIEH Ha TeJo, IOrpyXEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH
CUJIBI, JCUCTBYIOUIEH Ha TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OnpITEl, JAEMOHCTPHPYIOIINE 3aBUCHMOCTD
BBITAJIKUBAIOIICH CHJIBI, JAEWCTBYIOLIEH Ha
TEJIO B XXHMJKOCTH, OT 00bEMa MOTpYKEHHOM
B JKMJKOCTh YacTH Tela U OT IMIOTHOCTH
KHUJIKOCTH.

5. KoncrpymnpoBanue apeomeTpa WIH
KOHCTPYHPOBAaHHE JIOJAKH U OINpeaeneHne eé
rpy30M0IbEMHOCTH.

HaGmonenue 3a 3KCIIEpUMEHTAIBHBIM 00HAPY)KEHHEM AEHCTBUS *KUAKOCTU U Ta3a Ha MOTPYKEHHOE
B HHX TeJIO.

OmnpezneneHne ¢ OMOPOW HAa TEXHOJIOTWYECKYIO KapTy BBITAIKHUBAIOMICH CHIIBI, NEHCTBYIOIEH Ha
TENo, NOTPYKEHHOE B JKUAKOCTD.

HabGmonenue 3a nmpoBegeHNEM U 00CYKICHHE COBMECTHO C MEJAaroroM OIBITOB, IEMOHCTPHUPYIOIINX
3aBHCHMOCTH BBITAIIKHBAOIIEH CHIIBI, TEHCTBYIOMIEH HA TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KMJIKOCTb YaCTH TeJla U OT INIOTHOCTH >KUIKOCTH.

HccnenoBanne moj pYKOBOACTBOM Ieflarora 3aBUCHMOCTH Beca Tejla B BOAe OT 00bEMa
HOTPYKEHHOH B KUAKOCTH YaCcTH Tela.

Pemenue TUMOBBIX pacuéTHBIX 3afady B 1—2 fAeHCTBUA C OMOPON Ha aJTOPUTM, MpPEABapUTEIHHO
pa300paHHBIIl COBMECTHO C II€JJaroroM Ha NMPUMEHEHHEe 3aK0OHa ApXUMe/a U yCIOBUS ITaBaHUs TEll.
KoHcTpyupoBaHue npu MOMOIIM Tearora apeoMeTpa Wik KOHCTPYHPOBAaHUE JIOJKU U OIpeesicHue
€€ Irpy30I0ABbEMHOCTH.

Paznen 5.

Padora u MmomHoCTh. JHeprus (12 u)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas pabota. MOIIHOCTh

HaGmonenue 3a sKkcriepiMEHTAIBHBIM OIpeJe/IeHHeM MEXaHW4eCKOW pabOThl CHIIBI TSDKECTH IPH
HNaJicHUM Tella M CHJIBl TPEHHs NpHU PaBHOMEPHOM MEPEMEIICHUHM Tejla M0 TOPH3OHTAIbHOU
MTOBEPXHOCTH.

Habnroxenue 3a neMoHcTpanueii pacuéra MOITHOCTH, Pa3BUBAaEMOM TIPH MOABEME T10 JIECTHHIIE.
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Pemienne THMOBBIX pacyETHBIX 3amad B 1—2 JeHCTBHSA ¢ OMOPOM Ha alropUTM, HPEIBAPUTEIHHO
pa3o0paHHbI COBMECTHO € IIEAAroroM Ha pacyéT MEeXaHHYeCKOH paboThI M MOITHOCTH.

IIpocteie
MeXaHu3MBblI (5 1)

IIpocTele  MeEXaHU3MBI: phIyar, 610K,
HaKJIOHHAs IUIOCKOCTb. [Ipasuno pasHnosecus
puiuaza. Ilpumenenue npasuna  pagrogecus
pboluaza K 010Ky. «3010moe npagunioy Mexamuxi.
KITJ IIPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHN3MBI B OBITY M TEXHHUKE.

JHemoncmpavuu

1. IIpuMepsl IPOCTHIX MEXaHM3MOB.

Jlabopamopnsie pabomot u onvimut

1.Onmpenenenne pabOTHl CHIIBI TPEHHS THPH
paBHOMEPHOM JIBIDKEHUT Tena o
TOPHU30HTAIILHOM MOBEPXHOCTH.

2. UccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. Usmeperne KIIJI HaKIOHHOH IUIOCKOCTH

(3MeKTpOHHAs IEMOHCTPAIIHS).

HauvanbHoe moOHMMaHuE BBIUTPHIIIA B CHJIE IPOCTBIX MEXaHU3MOB Ha IIPUMeEpe phldyara, MOABHKHOIO
1 HETIOIBIYKHOTO OJIOKOB, HAKJIIOHHOH TNIOCKOCTH.

HccnenoBanue cCOBMECTHO € IEAATOTOM YCIIOBUS PABHOBECHS pblyara.

OO0HapyXeHHEe IO PYKOBOACTBOM IIEAarora ¢ OMOPOH Ha AWOAKTHYCCKHA MaTephall CBOMCTB
MPOCTBIX MEXAaHH3MOB B PA3JIMYHBIX MHCTPYMEHTAX W HPUCTIOCOOJIECHUSX, HCIONB3YEMBIX B OBITY
1 TeXHHKE, a TAaKXKe B XKUBBIX opranuzmMax (MC — 6uomorus).

Habnromenne 3a SKCHEpUMEHTANBHBIM TOKAa3aTeIbCTBOM pPAaBEHCTBA padOT TpPH MPUMEHEHHUH
IMPOCTBIX MEXAaHU3MOB.

Onpenenenue o pykoBoacTBoM neaarora KIIJ] HakIOHHOM MIIOCKOCTH.

Pemenne TUMOBBIX pacdy€THBIX 3aja4y B 1—2 NEHCTBUS C OMOPOIl Ha alrOpUTM, MPEABAPUTEIHHO
pa300paHHBINl COBMECTHO C IEAaroroM Ha IMpUMEHEHHE MpaBHila PaBHOBECHUS pbldyara M Ha pacuéT
KIIA.

Mexanunueckas
Heprus (4 1)

Mexanuueckas dHeprus. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00Ho20
6UO0A MEXAHUYeCKOolU 3JHepeuu 6 Opyeoll. 3aKoH
COXpaHEHMs SHEPTUH B MEXaHHUKE.

JlabopaTopHble padoThI U ONBITHI.

1. sy4yenune 3aKOHA COXpaHCHHS
MEXaHUYECKON DHEPTHHA (3mexTpoHHas
JIEMOHCTPAIIHS).

HabGmonenue 3a SKCeprIMEHTAIBHBIM OIPENCICHHEM W3MEHEHH KHHETHUECKON M MOTEHIIMATbHON
SHEPTHUH TeJa MPH €ro CKaThIBaHWH 110 HAKJIOHHOH ITOCKOCTH.

®dopMynHpoBaHHE COBMECTHO C II€ZIarOTOM Ha OCHOBE HCCIEOBAaHMS 3aKOHA COXPAHCHHUS
MEXaHN4YECKON SHEPTUH.

[TpeacTaBnenue Npy MOMOIIY MeJarora rpaHull IPUMEHNMOCTH 3aKOHA COXPAHEHHUS SHEPT L.
Pemmenne THIOBBIX pacuéTHBIX 3amad B 1—2 neicTBUA C ONMOpPOH HA AITOPHUTM, NPEIBAPUTEIHHO
pa300paHHbII COBMECTHO C MEIarOroM C UCHOIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPT UL,

Pe3epBHoe Bpems (3 4)

8 KVIACC (68 4)

TemaTuueckuii
0JI0K, TEMBI

OcHoBHOE coaep:KaHue

OcHOBHBIE BU/IbI 1€SIT€ILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBbIX el cTBUIl)

Pasnen 6. TenuioBble siBiaeHust (28 1)
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Ctpoenue
H CBONiCTBA
pemecTBa (7 1)

OcHognule NONOJICEHUs MONEKYAAPHO-
KUHemuyeckou meopuu CHmpOoeHUs Geujecmsa.
Macca u pazmepovr amomos u monexyn. Onvimei,
noomeepoicoaoujue  OCHOBHbIE — NONOMHCEHU
MONEKYNAPHO-KUHEMUYECKOU MeOpUU.

Mopgenu TBEpPAOTO, )KUAKOTO M ra3000pa3HOTO
COCTOsIHUI  BemecTBa. Kpucmanauueckue u
amopgnvie mena. OOvsACHeHUe CBOUCME 2a308,
acuokocmeti U meepoblx Mmel HA  OCHOGe
nON0JICeHUl MONEKYAAPHO-KUHEMUYECKOT
meopuu. CMaduBaHWE U KANULIAPHbIE AGNCHUS.
Tennosoe pacwupenue u cocamue.

Zlemoucmpauuuz

1. HaGmroieHne 6poyHOBCKOTO JIBUKEHUS.

2. Habnronenue muddysun.

3. Habmopenune  siBieHui
KalWUIIPHBIX SBICHHUH.

4. HabnrofieHre TEIIOBOTO paclIMpeHus Tell.

5. I3MeHeHne NaBiieHHS Ta3a IpH M3MEHEHUH
00bEMa 1 HarpeBaHUH HITH OXJIAXKICHUH.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITBl MO OOHApYXXEHUIO IEHCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSDKEHUS (v
JIEKTPOHHAS IEMOHCTPALIHSA).

2. OmpiThl  TIO  BBHIPAIMBaHUIO  KPHUCTAJIIOB
[IOBapEHHOM COJIM UJIM caxapa.

3.OmpiTel O HAOJIOJEHUIO  TEIJIOBOTO
paciiupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX

CMadYMBaHUA n

Tell.

4. OmpenencHue aBICHUS BO3ayXa B OamoHe
IITIPHIIA.

5. OnBITH, JAEMOHCTPUPYIOMIAE 3aBUCHUMOCTD
JaBICHUsT BO3AyXa OT e€ro oo0séMa u
HATPEBAHUS WIIH OXJIAXKICHHS.

6. IIposepka eunomeswi JUHEeUHOU
3a6UCUMOCIU ONIUHBL CIOIOUKA HCUOKOCMU
mepmomMempuyecKkoul mpyoxe om

memnepamypeol.

Habnromenne m nHTEpPHpETaNns COBMECTHO C TIEIarOrOM OITBITOB, CBHUIETEIBECTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BELIECTBA: ONBITHI C PACTBOPEHUEM PA3JIMUHBIX BEIIECTB B BOJE.

Pemenne TUMOBBIX pacy€THBIX 3ajau B 1—2 NEHCTBUS C OMOPOIl Ha alrOpUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C TMENAaroroM IO OIICHUBAHHIO KOJUYECTBA aTOMOB HIIM MOJICKYJ B
eIuHuIEe 00bEMa BEIIECTBA.

[IpencraBnenue mpu MOMOIIM MENarora OPOYHOBCKOTO MBWKEHUS, siBICHUS Auddy3uu u pasaudmii
MEKly HUIMHU Ha OCHOBE MOJIOKEHUM MOJIEKYIIPHO-KNHETUUECKOU TEOPUH CTPOEHUS BEILIECTBA.
OOBsCHEHHE TP TTIOMOIIH TIeIarora ¢ ONOpoil Ha JUJAKTHIECKAN MaTephall OCHOBHBIX Pas3iIMduil B
CTPOEHUHU Ta30B, >KUIKOCTEM U TBEPABIX TEN C HCIOJB30BAHUEM IIOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUHU CTPOEHMSI BELLIECTBA.

[IpoBenenue noa pykoBOJICTBOM I€arora OMbITOB IO BHIPAIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIU
WIH caxapa.

[IpoBeneHue COBMECTHO C MEIAaroroM M oOBsICHEHHE M3 MPEITIOKEHHOTO TIEPEUHs BEIBOJOB OIBITOB,
JIEMOHCTPUPYIOIIMNX KAWUIPHBIE SIBJICHUS U SIBJICHHE CMauUBaHUsI.

OObsicHEeHHEe C OMOpOd Ha TEXHOJOTHYECKYI0 KapTy TOJi PYKOBOJCTBOM Iegarora poJiu
KalWUBIPHBIX SBJICHUN JJIS OCTYIUICHHS BOJBI B opranu3M pacteruii (MC — Ouosorus).
HabnroeHue ombITOB 10 HAOIIOICHHIO TEIUIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPBIX TEIL.
OObsicHEHHE C OMOPON Ha TEXHOJOTHMUECKYI0 KapTy MOJ PYKOBOJICTBOM IE€Aarora COXpaHEHHs
00BEMa TBEPABIX TEN, TEKY4YECTH >KHIKOCTH (B TOM YHCIIE, pa3HHUIBI B TEKYYECTH UIS Pa3HBIX
JKUJKOCTEH), TaBICHMSI ra3a.

Habnromenue 3a mpoBeIcHUEM OITBITOB, TEMOHCTPUPYIOIINX 3aBICHMOCTh JaBICHUS BO3IyXa OT €ro
00péMa W HarpeBaHUS WM OXJAXKICHHSA, M UX OOBSICHCHHE HAa OCHOBE aTOMHO-MOJCKYJSPHOTO
YUEHHUS.

AHanu3 npu MOMOILIM NeJarora ¢ onopod Ha AUJAKTUYECKUI MaTepual MPaKTHUYECKUX CHUTYallUid,
CBSI3aHHBIX CO CBOWCTBaMU I'a30B, )KUAKOCTEH U TBEPABIX TEJL.
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TemnoBble
npoueccs! (21 4)

Temnepatypa. Césaze  memnepamypol  Co
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.

Buytpennss sHeprus. Cnocobvi uzmeHeHus:
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
MENIONPOBOOHOCHIb, KOHGEKYUS, USTYUEHUE.

KomnuuecTtso TETIOTHI. VYnenbHas
TEIUIOEMKOCTh  BEILECTBA. Tennoobomen  u
meniogoe pasHogecue. YpasHeHue menio8020
bananca.

Inasnenue u omeepoesarue KpUCMaiiuyecKux
sewecms.  YIeUbHAas ~ TEIUIOTAa  IDIABIICHUS.
Iapoobpasosanue u rondencayus. Hcnapenue
(MC). Kunenue. VY nensHas TEIoTa
napooOpazoBaHus. 3asucumMocms memnepamypul
Kunenus om ammoceprozo oasnenus.
Buasicnocmsb 6030yxa.

OHeprust  TOIUIMBA.  YJenpHas  TemoTa
CTOpaHMUsL.

Hpunyunvr pabomvl mennogeix Osucamereil.
K1l Menniosozo
Odgucamens. Tennosvie Osucamenu u 3awuma

oxpyacaroueti cpeodvt (MC).
3akon coxpanenus u npeepawjenus 3Hepaul 8
mennosvix npoyeccax (MC).
Hemoncmpayuu
1. TlpaBuna u3MepeHus: TeMIeparypbl.
2. Bugp! Terionepeaayu.
3. OxyaxkJiIeHue NpU COBEPIICHUH PaOOTBHI.
4. HarpeBaHnue 1IIpU  COBEPUICHHH PabOTHI
BHEITHUMH CHIJIAMH.

5. CpaBHeHHE  TEIIOEMKOCTEH  pa3IMYHBIX
BEIIECTB.

6. HaOmroneHue KAneHus.

7. HabnromeHne TMOCTOSIHCTBA — TEMIIEPATyPHI

[IPH TUIABJICHUH.
8. Mojenu TeIIoBbIX IBUTATEIICH.
Jlabopamopnsie pabomol u onvimol.

OO0ocHOBaHME MO MOATOTOBICHHOMY QJITOPUTMY COBMECTHO C IIEJaroroM MpaBHI H3MEPEHUS
TeMIepaTyphbl.

CpaBHeHHUE Pa3IUYHBIX CIOCOOOB U3MEPEHHSI U LIIKaJ TEMIIEPaTYPBhL.

HaGmonenue 3a mpoBeicHHEM ONBITOB, IEMOHCTPUPYIOIINX U3MEHEHHNE BHYTPEHHEW SHEPTHU Tena B
pe3yabTaTe TeIonepeiau ¥ paboTsl BHEUTHUX CHIL.

HaGmonenue 3a npoBeJeHUEM ONBITOB, O0CYKACHHE NMPAKTUUECKUX CUTYalUi, TEMOHCTPUPYIOINX
pa3nUYHbIe BUIBI TEIIONEPENady: TEIIONPOBOIHOCTh, KOHBEKIIUIO, U3TyUCHUE.

HccnenoBanne ¢ Omopoil Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOACTBOM II€arora sBICHUS
TETIIO00MEHA MPU CMEIINBAHUY XOJIOJHON U rOpsdIei BOABI.

Habnromenue ycTaHOBICHHS TETNIOBOTO PAaBHOBECHS MEXKTy TOPSUEH U XOJIOXHON BOJIOM.
OmnpeneneHre Npy MOMOINM MeJarora KOJMYeCTBA TEIUIOTH, HOIyYEHHOTO BOJOW NPH TEINIOOOMEHE
C HAarpeThIM METAJUTMYECKUM IUINHIPOM.

OnpezeneHue Mo TabIuIEe yAEIbHOMN TEIIOEMKOCTH BEIIECTRA.

Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alIrOpUTM, MPEABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJIHYCCTBA TCIIJIOTHI H
TEIIOEMKOCTH TIPH TEILIOOOMEHE.

Amnanus Ipyu noMouuy negarora CI/ITyaHI/Iﬁ MPaKTUYCCKOro HCIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHalioB, HampuMep B  IENIX  JHEProcOEpekeHHs:  TEIIOM3OJIAIHS,
3HEprocOeperaoye KpbIn, TePMOAKKYMYJIISTOPH U T. 1.

HaGmonenue siBineHni ucnapeHnst 1 KOHACHCAILIUH.

Habmonenue 3a ucciiefoBaHieM Ipoliecca NCTIAPEHHS Pa3IHIHBIX KHUIKOCTEH.

OOBsICHEHHE TI0 AJTOPUTMY COBMECTHO C MIEJaroroM sIBICHNI HCIIApEHUs 1 KOHICHCALMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

HaGmonenune 1 o0bscHEHHE Tpoliecca KUIIEHNUS, B TOM YHCIIE 3aBHCUMOCTH TEMIIEPATyPbl KUIIEHUS
OT JaBJICHUS.

Omnpenenenne o TabiuIe OTHOCUTENBHOMN BIAKHOCTH BO3-yXa.

HaGumroenue nipoliecca 1iaBieHuUs! KPUCTAJUIMUECKOTO BEIIECTBa, HAIIPUMED, JIbJIa.

CpaBHeHI/Ie o IUJlaHy IMpHu TOMOIIM Tne€Aarora MNPOHECCCOB IJIABJICHUSA KPUCTANIMYCCKUX TCII
W pa3MsryeHus pyu HarpeBaHUM aMOP(HBIX TeJ.

Omnpenenenune 1o TadynIe yASIbHON TEIUIOTH TIABJICHNUS JIb/A.

OOBsicHEeHHE TIO cXeMe TIociie 0OCYKAEHHS C IEeAaroroM sIBJICHU IUIaBICHNS U KPUCTAJUTM3aluy Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO yUCHHUSI.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 neicTBUA C ONMOpPOH HA AITOPHUTM, NPEIBAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C IIEIaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEIUIOTHI B
mpolieccax TeIIonepeaayy npy MIaBIeHUN U KPUCTAIUIN3AUY, UCTIAPEHNUU U KOHIEHCALIUH.

AHanu3 TpyU TIOMOIIM Tearora ¢ Ormopol Ha MUAAKTHYECKHHA MaTepHall CUTyallMid MPaKTUIECKOTO
MIPUMEHCHUA SIBJICHUM TUIABIICHUS | KpucTtajlyin3dallu, HAIPUMEP, MOJYYECHUE CBEPXUYHCTHIX
MaTepHaJioB, COJEBas TPENKa U JIp.
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1. Ilposepka 2unomeswi JUHEUHOU
3a68UCUMOCIU OJIUHBL CIOJOUKA HCUOKOCMU
mepmomMempuyecKko mpyoxe om
memnepamypeoi.

2.Habnronenue HU3MCHCHHUS BHYTpPCHHEH
SHEPIHU Teja B PE3yNIbTaTe TeIUIonepeaadn
U paOOTHI BHCITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMELIMBaHUM XOJIOHOM U ropsiuel BOABI.

4. Onpedenenue Koauuecmea menaiomet,
NOIYYEHHO20 000U NpuU Mmenioobmene ¢
Hazpemulm MemaiiudecKum YuiuHOpoMm.

. MccnenoBanue mporiecca ucnapeHust.

6. OnpezencHue OTHOCHTEIBHON BIaKHOCTH

BO3/yXa.

7. Onpeoenernue yOenbHol meniomvl NiaeieHus

a60a.

(62}

AHanu3 npy TOMOIIH Tlegarora paboTel ¥ 00BICHEHHE IPUHIINIA ISHCTBHS TEIUIOBOTO ABUTATEIIS.
Brrunicnienue KoMMYeCTBa TEIUIOTHI, BBIACISIONIETOCS MPHU CTOPAHUU PAa3IMYHBIX BHJIOB TOIUIMBA, U
KIIJI nBurarens.

OO6CyKeHre COBMECTHO C TMENaroroM 3KOJIOTUYECKUX TOCIEACTBUI HUCMOJIb30BaHUS JBUTATENCH
BHYTPEHHETO CTOPaHUs, TEIIOBBIX U TUAPOdJIeKTpocTaHUi (MC — 9KOJO0THs, XUMUS).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHus (37 1)

DyleKTpUYECcKHe
3apsbl.
3apsiskeHHbBIE
TeJia U UX
B3aHMOJelCTBHE
(7 w)

Onexmpusayus men. JIBa poja 3JEKTPHYECKUX
3apsA0B.  BzaumoneicTBUE 3apSKEHHBIX — Tell.
3axon Kynona (3asucumocmo cuvl
83AUMOOCUCMEUSL 3APANCEHHBIX el ON GETUYUHDL
3apsA008 U paccmosaHUs MeAHCOy Merdami).

Onektpuueckoe — none.  Hanpsocénnocmo
anekmpuyeckoeo noaa. Ilpunyun cynepnosuyuu
9NeKmpuyeckux — nonel  (Ha  KAuecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3apA008.
Onemenmapnwiii NIeKMpUYecKuil 3aps0.

Cmpoenue amoma. IIpOBOTHUKH U TUIIEKTPUKH.
3aK0oH COXpaHEHUs SJIEKTPHUUECKOTO 3apsa.
ZIeMOhlcmpamm2
1. Dnexrpuszanus Te.
2. JlBa poma OJNEKTPUYECKHX 3apsgoB H
B3aMMOJICHCTBHE 3aPSKEHHBIX Tell.
3. YCcTpoHCTBO 1 JIeficTBUE AIIEKTPOCKOTIA.

HaGumonenue 3a mpoBeieHHEM OIIBITOB MO 3JIEKTPU3AIMH TeJ IPU CONMPUKOCHOBEHUH U MHAYKIIHEH.
HaGmionienue u 00bsCHEHUE C ONMOPOM Ha AMJAKTUYECKHH MaTephaj B3auMOJIEHCTBUS OJTHOMMEHHO
U Pa3HOUMEHHO 3apsyKEHHBIX Tell.

OO0bsicCHEHHE TIPH TTOMOIIH TIe/Iarora NPUHIIUA JEHCTBHUS dJIEKTPOCKOTIA.

OOBsIcHEeHHE COBMECTHO C TENaroroM SIBICHHH O3JEKTPH3alMM IIPH COINPUKOCHOBEHHH TENl U
HMHAYKIHUEH C HCIOJIb30BAHUEM 3HAHUI O HOCUTENSX 2JIEKTPUUECKUX 3apsIOB B BELIECTBE.
PacniozHaBaHre M OOBSCHEHHWE II0 CXEME COBMECTHO C IIEaroroM SIBICHHH 3JIEKTpU3alNU
B IIOBCEIHEBHOM KHU3HU.

HaGmonenne u oObsicHeHHE C OMOPOIl Ha TEXHOJOTHMUYECKYIO KapTy OIBITOB, WIIIIOCTPUPYIOIIUX
3aKOH COXPAHEHUs SIEKTPHUUECKOTO 3apsa.

HaGuntoieHue oIbITOB 110 MOJISTTUPOBAHHIO CHIIOBBIX JIMHHUIA 3JIEKTPHYECKOTO TIOJIS.

HccnenoBanue mojx pykOBOJICTBOM IE[arora JACHCTBUS 3JIEKTPUYECKOrO IIOJS HAa IPOBOJHUKU U
JIUBJIEKTPUKH
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4. DnexTpocTaTHdecKasi HHIYKIIHS.
5. 3aK0H COXpaHEHUs JICKTPUUCCKUX 3aPsIIOB.
Jlabopamopnsie pabomol u onvimoi.
1. OnbITHI 1o HAOJIOICHUIO
JJEKTpU3AMKA  TeN  HMHAYKIWEH W 1pH
CONPUKOCHOBEHHHU.

MocTostHHBIH
3JIeKTpUYecKuii
ToK (17 4)

DIeKTpUUECKUil TOK. Ycrosus cywecmsosanus
anekmpuyecko2o moxa. VICTOUHUKN TOCTOSTHHOTO
ToKa. JIeHCTBUS ANEKTPUIECKOTO TOKa (TEIIOBOE,
XIUMHYECKOE, MAaTrHUTHOR). JIeKmpuueckuil mox
8 JHCUOKOCMAX U 2a3aX.

PaGota W MOIIHOCTH D3JEKTPUYECKOTO TOKA.
3axon [coyna—Jlenya. Onexmpuueckue yenu u
nompebumenu 31eKmpuieckoll 3Hepeuu 6 Ovimy.
Onextpuueckas uemnb. Cuia Toka. DIEeKTPUUECKOe
HanpsokeHue.  CompoTHBIEHHE — MPOBOJHUKA.
Yoenvnoe conpomuenenue sewgecmsa. 3akon Oma

st ydactka 1nenu. llociemoBaTenbHoe U
napajuieIbHOe COEIMHEHNE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Zlemoucmpauuuz

1. I[IpOBOJHHUKH U THUDIIEKTPUKH.

2. MonenmupoBaHue CHJIOBBIX JIMHUH

ANEKTPHYECKOTO TIOJS.

. MlcToYHHKH TOCTOSTHHOTO TOKA.

. JleficTBUS 3JIEKTPUUECKOIO TOKA.

. DNEKTPUIECKUI TOK B KHUJIKOCTH.

. I'a30Bblii paspsa.

. 3MepeHue cuiibl TOKa aMIepMeTpoOM.

. I3MepeHne 3JeKTpUYEcKOro  HarpsKeHUs

BOJILTMETPOM.

9. PeoctaT 1 MarasuH COIpOTHUBIICHUH.

Jabopamopnsie pabomul u onvimoi.

1. UccrenoBanue AEHCTBUS BIIEKTPUYECKOTO
MOJISL HA TIPOBOJHUKH U TUJICKTPUKH.

2. CoOopka 1 mpoBepKa padOTHI IEKTPUIECKON
[EIH TOCTOSTHHOTO TOKA.

0O ~NO Ol bW

HaGmonenue pasiauyHbIX BHIOB JEHCTBUS AJIEKTPUUECKOTO TOKa M OOHApyKEHHE COBMECTHO C
MeIaroroM 3TUX BUOB JICHCTBUS B TIOBCEIHEBHOMN JKU3HU.

COopka 110 cxeMe U MCIBITaHUE M0/ KOHTPOJIEM TIeJarora 3JeKTPUYEeCKON IEMH MOCTOSHHOTO TOKa.
HabGmonenue 3a 1eMOHCTpaIeil N3MEpeHHs CUITBI TOKA aMIEPMETPOM.

HaGmonenue 3a neMoHCTpayeil n3MEepeHHns 3JIEKTPUIECKOT0 HAPSHKEHHUS BOJTBTMETPOM.
ITpoBenenne u OOBSICHEHHWE MPU IOMOIIM YYHUTENS OIBITOB, JEMOHCTPHUPYIONIMX 3aBUCHMOCTD
3JIEKTPUYECKOTO COMPOTHUBIICHHS MPOBOAHMKA OT €r0 JUIMHBI, IUIOMIAAN IONEPEYHOTO CEYeHHs U
Marepuana.

HaGmonenne 3a aeMOHCTpalel MCCIeJOBaHMS 3aBHCHMOCTH CHJIBI TOKa, IMPOTEKAOLIET0 4epe3
PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.

Bba3oBele npeacTaBIeHUs O IMpaBWIaX CIOXKEHHUS HANPSKEHUH IPHU MOCIEA0BAaTEIbHOM COSINHEHUN
JIByX pPE3UCTOPOB.

Bba3oBele npeacTaBieHus 0 MpaBUIax i CHIIBI TOKA IPU HMapayjieIbHOM COSANHEHUN PEe3UCTOPOB.
Habmionenue neMOHCTpaluM menarora O CHTyalUsX IOCJIEOBaTeIbHOIO M IapaulelIbHOTO
COEIMHEHUS IPOBOAHUKOB B JIOMAITHUX JJIEKTPUUECKHUX CETSIX.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 neicTBUA C ONMOpPOH HA AITOPHUTM, MPEIBApUTENHEHO
pa3o0paHHBIII COBMECTHO C NEJaroroM C HCIoib3oBaHMeM 3akoHa Oma m Qopmyn pacuéra
JJIEKTPUYECKOTO  CONPOTHBICHUS IIPH  IOCIENOBATENbHOM W  HapaUIEIbHOM  COEIMHEHNUH
MPOBO/IHUKOB.

OmnpeneneHne ¢ OMNOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM Hejparora paOoThl
NIEKTPUYECKOTO TOKA, MPOTEKAIOIIET0 Yepe3 Pe3nucTop.

OmnpezneneHne ¢ OMOPOH Ha TEXHOJOTMYECKYIO KapTy IOJA PYKOBOJICTBOM IeAarora MOIIHOCTH
NIEKTPUIECKOTO TOKa, BBIJIEJIIEMON Ha pe3HCTope.
HaGumoenue 3a ucciie[oBaHueM 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOYKY OT HAalpsDKEHHs Ha HEeW.
OnpezneneHne ¢ OMNOPOW Ha TEXHOJOTMYECKYI0 KapTy moJ pykoBoacTtBoMm mnemarora KIIJ]
HarpeBaTes.

HaGmonenue 3a ucciieoBanieM npeoOpa3oBaHus SHEPTUH NPH MTOJbEME TPY3a 3JIEKTPOABUTaATEIEM.
OOBsicHEeHHE TOCiIe pacCyK/IeHHs C MeJaroroM U COCTaBJICHHWE IUTaHA-KOHCHEKTa YCTPOHCTBA U
NPUHIUIA ASHCTBUS JOMAIIHUX 3JIEKTPOHArPEBATEILHBIX IPHOOPOB.

OOBsicHEHHE TI0CIIE PacCyXKICHUS C ME€AaroroM 1 COCTaBJICHHE TJIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMBIKAHMS ¥ IPUHIIMIIA IEHCTBUS IUIABKUX TIPEIOXPaHUTEIICH.
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10.

11.

12.

W3mepenne u peryanpoBaHHe CHITBI TOKA.

M3mepenue u peryinupoBaHue
HaNpPSDKEHUSI.

Hccnedosanue 3asucumocmu cuivl moka,
uoyujeo uepe3 pe3ucmop, om

CONPOMUBIIEHUS PE3UCIOPA U HANPAICEHUS.
Onvimyl, 0eMOHCMPUpYIoOwue 3a8UCUMOCb
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM e20 OaUHbl, NIoWaAoU
NONEPeyHo20 ceveHus u Mamepuand.
IIposepka npasuna cnodicenusi HANPANCeHUll
npu NOCie008amenbHOM COEOUHEHUU O08YX
pesucmopoa.

Ilposepka npasuna oOns cunbl moxka npu
napanienbHOM cOeOUHEHUU Pe3UCOPOE.
Omnpenenenre  paboOThl  3JIEKTPUUECKOTO
TOKa, HAYILIETO Yepe3 Pe3nucTop.
OmnpeneneHue MOIIHOCTH 3JIEKTPHYECKOTO
TOKa, BBIICJIIEMOM Ha PE3NCTOpE.
HccnenoBanue 3aBHCHMOCTH CHIIBI TOKa,
UIYIIET0 Yepe3 JAMIOUYKY, OT HalpsDKeHUS
Ha HeM.

Onpeoenenue KII/[ nacpesamens.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 IEWCTBUS C OMOPOH Ha alrOPHTM, NPEIBAPHUTEIHHO
pa300paHHbIIl COBMECTHO C MEJIaroroM ¢ UCIojb30BaHneM 3akoHa Jxoyns—IJleHna.
HaGmoienne BOSHUKHOBEHHMSI DJIEKTPUYECKOTO TOKa B )KUAKOCTH.
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MaruurHsie
siBJieHus (6 1)

ITocrostHHBIE MarHUTHL. B3auMoaeiicTBre OCTOSHHBIX
MarHuToB. Maznumnoe none. Mazcnumnoe none 3emau u e2o
3Hauenue 015 dcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
nojie aneKkmpuiecko2o moka. Illpumenenue 91eKmpomMazHumos 8
mexnuxe. Jleticmeue MazHumHmo20 nois Ha nPOGOOHUK C MOKOM.
Onexmpoosueamens nocmosanno2o moxa. Mcnonvszosanue
anekmpoosuzamenetll 8 meXHU4ecKux yCmpoucmeax u na
mpamncnopme.
jlemomcmpamm2

1. B3aumopelicTBHE MOCTOSTHHBIX MarHUTOB.

2. MonenvpoBaHue HEBO3MOXXHOCTH Pa3JelICHUs IIOJIOCOB
MAarHuTa.

3. MogenupoBanue
MarHuTOB.

4. OmpIT Dpcrena.

5. MarsuTtHoe mosne Toka. DIeKTPOMarHuT.

6. JleticTBIE MArHUTHOTO MOJIS Ha MPOBOIHHK C TOKOM.

7. DNEeKTPOABHUTATENH TOCTOSHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimol.

1.  Hccnenosanne MarHUTHOTO
MTOCTOSIHHBIX MarHUTOB.

2. l3yueHuwe MarHUTHOTO TOJISI TOCTOSIHHBIX MarHHTOB
IIPU UX OOBETUHEHUH U Pa3/IeIeHUH.

3. HccnenoBaHue AEHCTBUSI 3JEKTPUYECKOrO TOKa Ha
MarHUTHYIO CTPEJIKY.

4.  OnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb  CHUIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa
1 HamIpaBJICHNS TOKA B KaTYyIIKE.

5.  H3yueHne neifcTBUsI MAarHUTHOTO IOJISL Ha MTPOBOIHUK
C TOKOM.

6.  Koucmpyuposanue u
INEKMPOOBULAMESL.

7. WNamepenue KIIJl anexTpoaBuraTeabHON YCTAaHOBKH.

MAar"auTHBIX moJieit MNOCTOSAHHBIX

B3aMMOICHCTBUS

uzyuenue pabomul

HccnenoBanue 1moa  PyKOBOACTBOM B3aUMOJIeHCTBUSA
MOCTOSIHHBIX MarHUTOB.

W3yuenne c omopoil Ha TEXHOJOTHMUYECKYIO KapTy IMOJ PYKOBOJACTBOM Iejarora
MarHUTHOTO IOJISI HOCTOSIHHBIX MarHUTOB IIPH UX OOBEANHEHUH U Pa3/IC/ICHHN.
HaGmonenue 3a mpoBeICHUEM OTIBITOB IO BU3YalH3alUH MO OCTOSTHHBIX MarHUTOB.
N3y4enune nox pyKoOBOJICTBOM IEJarora siBICHUs HAMarHMIMBAaHHS BEIIECTBA.
HccnenoBanne COBMECTHO C TIEAAaroroM JCHCTBHS OJIEKTPHUYECKOTO TOKAa Ha
MarHuTHYIO CTPEJKY.

HaOmionenne 3a NpPOBEACHHEM OIBITOB, AEMOHCTPUPYIONIIMX 3aBHCHUMOCTH CHIIBI
B3aUMOJICHICTBUSA KaTyIIKM C TOKOM M MarHuTa OT CHJIBI U HampaBJIeHHs TOKa B

neagarora MAar"suTHOI O

KaTyIIKe.
AHanu3 TP  TOMOINM  IEAarora CHUTyalud  MPaKTUYeCKOTO  MPUMEHCHHUS
9JICKTPOMAarHuTOB (B OBITOBBIX TEXHHUYECKHUX YCTPOWCTBAX, MPOMBIILICHHOCTH,
MEUIHE).

N3ydyenne c omopodl Ha TEXHOJOTMYECKYIO KapTy TIOJ PYKOBOJCTBOM Iefarora
JIEHCTBUS MarHUTHOTO TOJIS HAa TIPOBOJHUK C TOKOM.

Wzyuenne ¢ omopoii Ha AUIAKTHUSCKUI MaTeprall AeHCTBHS AIEKTPOABUTATEIIS.
N3mepenue coBmectHO ¢ negarorom KIIJI anekTpoaBUraTenbHON YyCTaHOBKHU.

BasoBeie mpencTaBiIeHHS O pa3IMYHBIX MPUMEHEHISIX AJIEKTPOABHTAaTEIeH (TpaHCIIOPT,
OBITOBBIC YCTPOHCTBA U JIp.).

JIeKTPOMATHUT
Hasi HHIYKIHS
(4 4)

Onvimwi Dapaoes. AHenenue
anexmpomacHumnou undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobul noy4enus

HpOBe}IeHI/Ie COBMECCTHO C II€AaroroM OIIbITOB IIO HCCICIAOBAHUIO SABJICHUA BHCKTpOMaFHI/ITHOI\/’I
WHAYKOHUW: UCCIIEAOBAHUE W3MEHECHUM 3HAUCHUS U HalpaBJICHUA NHAYKIIMOHHOTO TOKa
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NeKMpuYeckoll  dHepeuyu. DNEKTPOCTAaHIMU Ha
BO300OHOBJISIEMBIX UCTOYHHKAX YHEPTHH.
ﬂemohtcmpamm2
1. VccnenoBaHue SBICHUS DIIEKTPOMAarHUTHOM
WHITyKLUH.

2. Onprter Dapagest.

3. 3aBHCUMOCTh HANPaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIJIOBUH €r0 BOZHUKHOBEHHUS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITBI 1O HWCCIIENOBAaHUIO  SBICHUS
3J€KTPOMArHUTHOU WHIYKLUHN:
UCCJICIOBAaHME W3MEHEHMM 3HAUYEHUS U
HanpaBJICHUA WHAYKIIMOHHOT'O TOKaA.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTudeckni OcHoOBHoOE coJep:KaHHe OcHOBHBIE BU/BI 1eSITEILHOCTH Y4ALIUXCSH
0,10k, TEMA (Ha ypoBHe yueOHBIX AeiicTBHIi)
Paznen 8. Mexannueckue siBiaeHust (40 u)
Mexanuyeckoe MexaHnueckoe [BHKEeHHE. MarepuanbHas | AHanM3 ¢ IOMOIIBIO Mefarora U 00CyX/IeHHE Pa3INYHBIX IPUMEPOB MEXaHHUECKOTO JBIDKEHHS.
JABUKeHUE touka. Cucrema orcuéra. OtHOcuTENbHOCTH | OOCYXIEHHE COBMECTHO C IIEIaroroM IpaHUIl IPUMEHIMOCTH MOJIENH «MaTepHaIbHas TOUKa.

H CIIOCOOBI €ro
onucanus (10 u)

MEXaHHYECKOTO  JIBIDKEHHs.  PaBHOMepHOe
npsSIMONIMHEHHOEe  JIBIDKeHME. Hepasnomephoe
npsamonuneinoe  dgudicenue.  CpemHsst  u

MEHOBEHHAs. CcKOpOCmb mena npu
HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe
npAMONUHEUHOe dsudicenue. CBobogHOE

nanenue. Onvimol I anuest.
PasHomepHoe Osudicenue no OKpYICHOCHU.
Ilepuoo u uwacmoma obpawenus. Jluneinas u

Omucanne mociie OOCY)XKACHHS C MEJaroroM MEXaHHYecKOro ABMXKCHUS Pa3IMYHBIMU CIIOCOOaMHM
(ypaBHeHUe, Tabnua, rpad k).

AHalM3 TOA PYKOBOJACTBOM THeIarora >KU3HEHHBIX CUTyalluld, B KOTOPBIX IMPOSBIIETCA
OTHOCHUTEIILHOCTh MEXaHHYECKOTO JIBHUKCHUSL.

HabGnroneHne MeXaHHYECKOTO ABM)KSHUS Tela OTHOCHTENBHO Pa3HbIX TeJl OTCYETA.

CpaBHeHue myTeil 1 TPAeKTOPHiA JBIIKEHUS C OTIOPON Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOJCTBOM
nejarora OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

AHasnu3 ¢ OMOIIbIO nefiarora Tekcra ['anuiest 00 OTHOCUTEIBHOCTH JIBHXKEHHUST; BHITIOJIHEHUE 33 JaHU i
10 TEKCTY (CMBICTIOBOE UTEHUE).

[pocreiiire BeIYMCIIEHHUS MO 00pa3lly CpPeJHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM JIBHIKCHUS
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yenoeas  CKOpocmu.

Llenmpocmpemumensvhoe

ycKopeHue.
Hemoncmpauyuu

1.

2.

. 3mepenne
. UccnenoBanue
. Habmonenue

. HaGmoneune

HaOmoneHne MeXaHWYeCKOTrO JIBMDKCHMS
Tela OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHue nyTeu 5 TpacKTOpUi
JBUKCHHMS OJHOTO M TOrO XKE Tela
OTHOCHTEIIBHO PA3HBIX TEl OTCUETA.
CKOPOCTH U  YCKOpPEHHS
MPSMOJIMHEWHOTO JBHKEHHS.

MPHU3HAKOB
PaBHOYCKOPEHHOTO JABHKCHHUS.
JBHKEHUS  Tejla 10
OKPYKHOCTH.

MEXaHUYECKUX  SIBJICHUM,
IPOUCXOJAIIMX B  CHCTEME  OTCY€ra
«Tenexka» mnpu e€ paBHOMEPHOM H
YCKOPEHHOM  JBW)KCHHM  OTHOCHUTEIBHO

KaOmHeTa QU3UKH.

Jabopamopnsie padbomuvl u onvimul.

1.

Koncmpyuposanue mpaxma ona paseona u
oanvheliuezo0  PasHOMEPHO20  OBUICCHUSA
WapuKa Ui meaedxicKu.

. Onpenenenue cpenHen CKOPOCTH
CKONIbKEHMs1  Opycka WIIM  JIBHDKSHHS
IIapHuKa 10 HaKJIOHHON TJIOCKOCTH.

. Onpenenenne  yCKOpeHHs Tena  MpH
PaBHOYCKOPEHHOM JIBHYKEHUH o
HAKJIOHHOH TUIOCKOCTH.

. UccnenoBanne 3aBHCMMOCTH IYyTH OT
BpEMEHH npu PaBHOYCKOPEHHOM
JBIKCHUH 0€3 HadaJIbHOM CKOPOCTH.

. IIposepka 2Unomesol: ecau npu
PABHOYCKOPEHHOM ogudICeHUU oe3
HAY4anibHOU CKOPOCMU NYMU OMHOCAMCA
KaKk — pAa0  HeYémHulX — uucer, Mo
coomseemcmeyroujue nPOMedICYymKU

8pemMeHU 00UHAKOBL.

[IapyuKa 10 HAaKJIOHHOW TTOCKOCTH.

AHanu3 1 00CYXKICHUE C OMOPOI Ha TEXHOJOTHUECKYIO KapTy MO PYKOBOJCTBOM IEAarora croco0oB
MPUOJIMKEHHOTO OTIPEICIICHUS] MTHOBEHHOMN CKOPOCTH.

Omnpenenenue mociie PacCyXKISHUS C MEJaroroM Mo CXeMe€ CKOPOCTH PaBHOMEPHOTO ABMXKECHHUS
(1mapvka B )KUAKOCTH, MOJICITH 3JICKTPUUECKOTO aBTOMOOWIIS H T. 11.).

Omnpenenenre COBMECTHO C MENAroroM MyTH, MPOMIEHHOTO 3a JAHHBIM MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa Mo TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBI)KCHUS OT BPEMCHHU.
HavanpHble mpencTaBieHHE O TNPHHOUNAX ICHCTBUS HPUOOPOB, H3MEPSIONINX
(ctmmomeTpoB).

[pocTeiimme BbUUCIEHUS O 00pa3ly MyTH M CKOPOCTH TIPH PAaBHOYCKOPEHHOM MPSMOIMHEHHOM
JIBIOKEHHH TeJa.

OmnpeneneHre COBMECTHO C MIEAAaroroM MPOHIEHHOTO IMyTH M YCKOPEHUS IBIDKECHUS Tela 1Mo TpaduKy
3aBUCHUMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBUKEHUS TeJla OT BPEMEHHU.
Onpenenenne C MOMOINBIO TIelarora YCKOPEHUs Tela MPH PaBHOYCKOPEHHOM JIBXKEHUH T10
HaAKJIOHHOM MJIOCKOCTH.

H3Mepenne mo cxeme IMOCIe PACCYXICHHsS C MeJaroroM MepHoia W YacTOThI OOpAIICHUs Teia Io
OKPY>KHOCTH.

Omnpenenenne HaxXOXACHUS O], PYKOBOJICTBOM Tielarora CKOPOCTH PaBHOMEPHOTO ABMXKCHHUS Teja
IO OKPY>KHOCTH.

Pemenne THIOBBIX pacdyETHRIX 3agad B |—2 IEWCTBUS C OMOPOH Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3oOpaHHBIE COBMECTHO C IIEJarOTOM Ha OIpeIeNieHHe KHHEMAaTHYECKHX XapaKTePHCTUK
MEXaHUIeCKOTO JBIKCHUS Pa3InIHBIX BUIOB.

Pacnio3naBanue u mpuOMIDKEHHOE OMMCAHKE IO 00pasIly MOCiIe 00CYKICHUS C TIeJaroroM pa3iIHIHBIX
BHJOB MEXaHHMYECKOTO IBIKCHHUS B IPHUPOJE M TEXHUKE (Ha MpHUMepax CBOOOJHO MAIaroIIUX Tell,
JIBUKEHUSI )KHBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJCTB U JIp.).

CKOPOCTb
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B3aumopeiictBue
Tea (20 )

IlepBriii 3akoH HproToHa. Bropoll 3akoH
Herorona. Tperuii 3akon Herotona. llpunyun
Cynepno3uyuu Cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbICEHUS, CUNLA MPeHUs NOKOS,
opyeue 8U0bl MmpeHus.

Cuma TsKeCcTH H  3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOpPEHHE CBOOOJHOTO TMaJCHUS.
Heuowcenue nnanem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHUaJbHOU TOYKH.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena €  3AKPEeniéHHOU  OCbiO
spaujenusi. MOMEHT cuitbl. [{enmp msocecmu.

Hemoncmpauyuu

1. 3aBUCHUMOCTb YCKOpEHHUS Tela OT MaccChl

TeJla U JEHCTBYIOLIEH Ha HETO CUJIBI.
2. HaGmronenue paBeHCTBa CHIT
B3aMMOJICHCTBHH TEIl.

3. sMeHenne Beca Tena TPH YCKOPEHHOM
JBIDKCHIH.

JlaGopaTopHbie paGoThI U ONBITHI.

1. MccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS

npu

CKONBKEHHUSI OT  CHIIBI  HOPMAIBHOTO
JaBICHHSI.
2. Onpenenenne  kodhduIMeHTa  TPEHUS
CKOJIBKEHHSL.

3. Onpenenenune KECTKOCTH NPYKHUHBI.

Habmronenne u oOcyXIeHre COBMECTHO C ITEAAaroroM OIBITOB C IBHYKEHHEM Tela MPH YMEHBIICHUH
BJIMSIHUS APYTUX T€J, NIPENATCTBYIOUIUX JIBHKEHHUIO.

AHanu3 1Mo cxeMme IocCie PacCyXAEHHUs C MeJaroroM Tekcra [amunes ¢ ONMHCAaHUEM MBICIEHHOIO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIMH; BBIITOJHEHHE 3aJaHUi M0 TEKCTy (CMBICIIOBOE
YTEHHUE).

OOcyxaeHue 1o pyKOBOJICTBOM II€Aarora BO3MOKHOCTU BBITIOJHEHHS 3aKOHA UHEPLUH B Pa3INYHBIX
CUCTEMAaX OTCYETA.

Habmrogenne n oOCyXIeHHE COBMECTHO C TIEJaroroM MeXaHWYeCKHX SBJICHUH, MPOHCXOIAIINX B
cucteMe orcuéra «Tenexka» Npu €€ paBHO-MEPHOM U YCKOPEHHOM JABW)KEHHUU OTHOCHUTENIBHO
KaOmHeTa QU3MKH.

JleficTBUS ¢ BEKTOpaMu CUJI: BBIIIOJIHEHUE 3aJaHUI 110 CJI0KEHUIO U BEIYUTAHUIO BEKTOPOB.
HabmroneHne 3a MpoBeACHHWEM ONBITOB, JEMOHCTPHPYIONIMX 3aBHCHMOCTH YCKOPEHHS Tena OT
NIPUJIOKEHHOH K HEMY CHJIBI U MACCHI TeJa.

Ananu3 1 00BSICHEHHE C OIOPOI Ha TEXHOJOTHYECKYIO KapTy MO/ PYKOBOJCTBOM IieJlarora siBJICHUH C
HCII0JIb30BaHUEM BTOPOro 3akoHa HeroToHa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOM HAa ajJrOpUTM, MPEeABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MENaroroM C HCIIOJNIL30BaHHEM BTOpOro 3akoHa HploTOHa u mpaBuia
CJIOKECHMSI CHIL.

OmnpeneneHre COBMECTHO C NMEJATOroOM KECTKOCTHU NPY>KUHBI.

AHanu3 cUTyallMii ¢ ONopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM IEJArora, B KOTOPBIX
HaOIIOMal0TCs ypyTue nedopManni, 1 X 00ObICHEHHE C HCIIOIh30BaHNEM 3aKoHa ['yka.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C UCIIONIb30BaHHeM 3aKkoHa ['yka.

HccnenoBanue npy NOMOUIM NE€JArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIbHOT'O
nasneHust. CoBMeCTHOE 00CYXK/IEHHE PE3yIbTaTOB HUCCIIEIOBAHMUS.

OmnpeneneHne oA KOHTPOJIEM Ie1arora ¢ ONopoif Ha KOHCIIEKT KO3 HUITEHTa TPEHUS CKOJIBKEHHS.
H3mepeHue ¢ IOMOIIBIO EAArora CUIIbI TPEHUS IIOKOS.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEJAroroM ¢ UCIOJIb30BaHUEM (HOPMYIIBI /IS CHIIBI TPEHUSI CKOJIbKEHUSI.
AHanu3 1Mo cxeme IOCie PACCYKIEHUs Mejarora O JBMKEHUM TeJl TOJbKO MOJ IEHCTBHUEM CHJIbI
TSKECTH — cBOOOTHOTO NaJCHHUSL.
OO0BsicHEHHE IO PYKOBOJICTBOM IeIarora He3aBUCHMOCTH YCKOPEHHSI CBOOOHOTO MAJACHUS OT MaCCHI
Tena.

OueHka COBMECTHO C MENAroroM BEJIMYMHBI CHUJIbI TSATOTEHMS, NEUCTBYIOIIEH MEXIy ABYMs TElIaMH
(U1 pa3HBIX Macc).

AHanu3 ¢ omopo Ha JUJAKTUYECKHH MaTephall JBMKCHUsS HEOECHBIX TeJl TOJ JEWCTBHEM CHIIBI
TATOTEHUS (C UCTIOJIF30BAaHUEM JOIOTHUTENBHBIX HCTOYHUKOB HH(OPMAIHH).

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
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pa300paHHBIIl COBMECTHO C MIEIarOTOM C HCIIOJIb30BAHHEM 3aKOHA BCEMHUPHOTO TATOTEHHS U (POPMYITBI
JUISL pacdéTa CHUIIBI TSXKECTH.

HaGmionenne wu oOCyxkJIeHHE C TIOMOIIBIO II€Aarora OMNBITOB II0 H3MEHEHHI0 Beca Teja
IIPU YCKOPEHHOM JBHKCHHU.

AHanu3 ¢ MOMOIIBIO Melarora ycaoBUi BO3HUKHOBEHHS HEBECOMOCTH U MEPETPY3KH.

Pemenne THMOBBIX PAacdETHBIX 3afad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpPUTM, MpPeaBapUTEIIHLHO
pa3o0paHHBIIl COBMECTHO C MEIaroroM Ha Ope/ielieHHE Beca Tella B Pa3iIMYHbIX YCIOBUIX.

AHanu3 ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy IOA PYKOBOJACTBOM IIEAarora CHi, AEHCTBYIONIMX Ha
TEJI0, TIOKOAIIEECS Ha OTOpeE.

OmnpeneneHne ¢ MOMOIIBIO NTEAArora HEHTPA TKECTH PA3IMYHbIX TEl.

3aKoHbBI
COXpaHEeHHsA
(10 v)

WUmnynee tenma. Hsmenenue  umnynsca.
Hunynve cunvl. 3aK0OH COXpaHEHUS HUMITYJbCA.
PeakTuBHOe asmwxenne (MC).
Mexanmdeckas paboTa ¥ MOIIHOCTE. Pabota
CHJI TSDKeCTH, ynpyeocmu, mpenus. Cea3b
oHepeuu u pabomul. TloTeHUManbHAS DHEPTHS
TeNa, MOJHATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Tlomenyuanvnas sHepeus CoHcamou NPYICUHBL.
Kunernyeckas JHEprusl. Teopema o
KuHemuueckou dHepeuu. 3aKOH COXPaHEHUS
MeXaHUYECKOW YHEPTUH.
Jemoncmpayuu
1. Tepenaya mMITyIIbCa TPH B3AUMOACHUCTBUH
TelL

2. TlpeobpazoBanus
B3aNMOJICHICTBHM TEI.

3. CoxpaHeHHe HMITyJIbCa IIPH HEYIPYroM
B3aUMOJEICTBUN.

4. CoxpaHeHHne HMIyJIbCa IPH aOCOJIOTHO
YIPYrOM B3aUMO/ICHCTBUH.

5. HabmioneHue peakTUBHOTO JBIDKEHUSI.

6. CoxpaHeHHE MEXaHHYECKOH SHEPIHU IPH
CBOOOTHOM TIaJICHHU.

7. CoxpaHeHHE MEXaHWYECKON JHEpruu Ipu
JIBIDKCHUH TeJIa MO JSHCTBUEM IPYKHIHBL.

Jabopamopnsie pabomul u onvimol.

1. OmnpenencHue paOOTHI CHIJIBI TPEHHS IPH

SHEPrUH pu

Habmonenue u o0cy1eHHe ¢ MOMOIIBIO IIEIarora ONbITOB, AEMOHCTPUPYIONINX Nepeaady UMITyJIbca
IIPU B3aMMOZEHCTBUHU TEJ, 3aKOH COXPAHEHHUS HMITyJbca IPH aOCONIOTHO YNPYroM M HEYNpPYrom
B3aMMOJCHCTBHH TEIl.

HaOmonenne neMOHCTpanyy IEAarora CUTyaruii B OKPYXKAIOIIEH JKU3HH C MCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.

Pacno3HaBanue C OmOPOl Ha TEXHOJOTMYECKYI0 KapTy IOJ] PYKOBOJCTBOM II€farora SBIEHUS
PEaKTUBHOTO JBMXEHUs B pupojie u texuuke (MC — Ouonorus).

[IpuMeHeHHE COBMECTHO C MENaroroM 3aKOHa COXpPaHEHHS MMITyJbca A pacyéra pe3yiIbTaToB
B3aMMOJEHCTBUA Tenl (Ha MpHMepax HEYNpyroro B3aUMOJCHCTBUS, YIPYroro IEHTPAIHHOTO
B3aMMO-ZICHCTBUS IByX OJMHAKOBBIX T€J, OJJHO U3 KOTOPBIX HETO/I-BH)KHO).

Pemenne TUMOBBIX PacdETHBIX 3ajad B 2—3 JEWCTBUS C ONOPOM Ha AITOPHUTM, NPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C MEIaroroM ¢ UCIIOJIb30BaHNEM 3aKOHA COXPAaHEHHS UMITYJIbCA.
Omnpenenenne ¢ ONMOPOi HA TUAAKTHYECKUH MaTepHan padOTHl CHIIBI YIIPYTOCTH NPH MOIBbEME Ipy3a
C HCIIOJIb30BAHMEM HENOABHKHOTO M MOJBHXXHOTO OJIOKOB.

H3MepeHne coBMECTHO € MEeJaroroM MOIHOCTH.

W3mepenne ¢ MoMoIIbIo nearora MOTeHIUAIbHON SHEPIHU YIPYTo 1e(OPMUPOBAHHOM MPY>KHHBI.
W3MepeHne CoBMECTHO C MearoroM KHHETHYeCKOH 3HEPTHH TeJla 110 ITHHE TOPMO3HOTO MyTH.
HabnroneHne 3a 3KCIEPUMEHTAIBFHBIM CPAaBHEHHEM W3MEHEHMs MOTEHIMAIbHON M KHHETHYECKOH
SHEPruil Teja Ipy ABUKEHUHU 110 HAKJIOHHOM INIOCKOCTH.

Habnrogenne 3a 3KcepUMEHTAIBHON MPOBEPKOM 3aKOHA COXPAHEHUS MEXaHHYECKOW 3HEPTHUu NpHU
CBOOO/IHOM Ta/IEHHU.

[IpuMeHeHne Ha HayvaJdbHOM YPOBHE, C OMOPOW HA JUIAKTUYECKUN MaTepHuan 3aKOHA COXpPaHEHUs
MEXaHU4ECKOH IHEPTUu sl pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEpIuil Tena.

Pemenne TUMOBBIX pacdyETHBIX 3afad B 1—2 JEWCTBUS ¢ ONOPOM Ha AJTOPUTM, HMpPEeIBAPUTEIBHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIIOJNb30BAaHHEM 3aKOHA COXPAHEHHUs MEXaHHUYecKOi
SHEPIUu.
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pPaBHOMEPHOM  JABW)KEHMHM  Tela  II0
TOPH30HTAILHON TTOBEPXHOCTH.

2. Omnpenenenue pabOThI CUIIBI YIIPYTOCTH MPH
noabEMe rpysa C UCIIOJIb30BaHUEM
HETIOIBM>KHOTO U TTOJIBM)KHOTO OJIOKOB.

3. I/I3yqu1/1e 3aKOHa COXpAaHCHUA SHCPIUU.

Paszgen 9.

MexaHuveckue KoJieOaHusi U BOJHBI (15 4)

Mexanuueckue
KoJiedanus (7 )

Konebarenbnoe  mBuwkeHue.  OCHOBHBIC
XapaKTePUCTUKU KoJieOaHUI: TepuoJl, 4acToTa,
aMIUTUTYAa. Mamemamuueckuil U NPYHCUHHBIL

maamuuky.  Ilpespawjenue  snepeuu  npu
KOIeOamenbHOM OBUINCEHU.
3aryxatomue KoneOaHus. BbIHYXIeHHBIE
konebanus. Pezonanc.
Zlemoucmpauuuz
1. HaGmronenne  koieOaHWid  Tel oI
JNCHCTBHEM  CHJIBI  TSDKECTH M CHUIBI
YIPYTOCTH.

2. Habmopenue konebaHMil Tpy3a Ha HUTH U
Ha IIpYy>KUHE.

3. HaGimoieHre BbIHYXIEHHBIX KOJIEOaHUH U
pe3oHaHca.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenne  9acToThl W Iepuoja
KoJIeOaHWH MaTeMaTHYECKOTO MasTHHKA.

2. OmpenenneHne  4acToThl W IIepHojJa
KoJIeOaHWH TPYXUHHOTO MasiTHUKA (WIH
JIEKTPOHHAS IEMOHCTPALIHS).

3. UccnenoBaHne  3aBUCHMOCTH  IIe€puoja
KoJIecOaHWH TIOJIBEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

4. VccnenoBanue  3aBUCHMMOCTH  IepHOJA
KONe0aHWH TPYKHUHHOTO MAasTHHKAa OT

MacChl rpys3a (mm AIEKTPOHHAS
JIEMOHCTPAITHS).
5. IIposepka HE3aBUCUMOCTH nepuoza

Habmronenue konebaHuid TMOJ JCHCTBUEM CHII TSDKECTH M YIPYTOCTH M OOHAPYKCHHE MPHU MMOMOIIU
reiarora noJ00HBIX KOJICOaHUH B OKPYKAOIIEM MUDE.

AHaM3 COBMECTHO C IMEAaroroM KojeOaHWi rpy3a Ha HUTH W Ha mnpyxuHe. OnpenencHue o
AJITOPUTMY YaCTOThI KOJ'Ie6aHPII71 MAaTEMATUYCCKOTO U IPYKUHHOI'O MAsITHUKOB.

HaGmonenue n o0bsICHEHHE ¢ TIOMOIIIBIO MTEAarora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Omopoil Ha aNrOpUTM, MPeIBapUTENILHO Pa300paHHBI COBMECTHO C MEJarorom,
3aBHCHUMOCTH IIepHO0/1a KoJieOaHMI MOIBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.

IIpoBepka ¢ Omopodl Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJACTBOM IieJarora HE3aBUCHUMOCTH
repro/ia KojeOaHuit Tpy3a, HOJBEIICHHOTO K JICHTE, OT MacChl Tpy3a.

Habmronenune u o0cyxaeHne 1O PyKOBOIACTBOM IEIarora OMBITOB, IEMOHCTPUPYIOUINX 3aBHCUMOCTh
nepro/ia KojaeOaHwi IpyKHHHOTO MasTHUKA OT MAaCCHI TPy3a U KECTKOCTH MPYKHUHBL.

HpI/IMeHeHI/Ie C IMOMOLIbIO MeJarora MaTEMaTUICCKOTO U MPYKMHHOTO MaATHUKOB B Ka4€CTBE Mo,uenei/i
JUTSL OTTUCAaHMsI KOJIEOaHUH B OKPYXKAIOIIEM MHUPE.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C II€/IaroroM, CBS3aHHbBIX C BBIYMCICHHEM WIIM OLEHKOI 4acToThl (eproa)
KOJIeOaHuit
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KoJieOaHUH Tpy3a, MOJBEIICHHOTO K HHTH,
OT Macchl Irpy3a.
6. OnBITH, AEMOHCTPHUPYIOIINE 3aBHCHMOCTH

neprosa KoyeOaHui MIPY>KHHHOTO
MasTHHKa OT MacChl Ipy3a W KECTKOCTU
TIPY’KHUHBL
7. Usmepenue YCKOpPEHUs
CcBOOONMHOTO  majgeHus (WIM  3JICKTPOHHAS
JIEMOHCTpAIHS).
Mexanuveckue MexaHnueckue BOJIHBI. CgoiictBa | OOHapyKeHHE U aHAIU3 C TIOMOIIBIO MEarora BOJHOBBIX SBJICHUN B OKPYKAOIIEM MHUDE.
BOJIHBI. 3BYK MEXaHHYECKUX BOJTH. IIpodonvHuie u | HaGmioieHne COBMECTHO C MEJaroroM paclpoCTpaHEHHUs IMPOAOJIBHBIX U IONEPEeYHBIX BOJH (Ha

8w

nonepeuHvie 60NHLL. J[MUHA GONHBL U CKOPOCTb
eé pacnpocmpanenus. Mexanuyeckue 601Hbl 6
meépoom mene, ceticmuueckue goanvt (MC).
3ByK. [ pomrocmb 36yKa U GblcOMA MOHA.
Ompaoicenue 38yxa. Unghpaszeyk u yiompaseyx.
Zlemoucmpauuuz
1. PacmpocrpaHeHue
MOMEePEYHBIX BOJIH.
2. HabmogeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKycTHYecKuil pe3oHaHC.

MPOAOJBHBIX u

MOJIeNN) U OOHApYy>KEHHE aHAJIOTMYHBIX BUIOB BOJIH B MPHPOJIE (3BYK, BOJSHBIC BOJIHEI).

Brruncnenue B 1—2 AeiicTBUs ¢ ONOPON HA aNrOpUTM, MPEIBAPUTEIHLHO Pa300paHHBIH COBMECTHO C
II€1ar0roM JUTMHBI BOJIHBI M CKOPOCTH PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH.

HaOmionenne 3a 93KCIEPHUMEHTAJIBHBIM OIPEACICHHEM TPAHUI] YacTOTHl CIBIIINMBIX 3BYKOBBIX
KOJIeOaHuH.

Habmonenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCIOIb30BAaHNEM MY3bIKaJIbHBIX
WHCTPYMEHTOB).

Habmonenue 1 00bsICHEHHE ¢ TIOMOIIBIO ITe1arora SBICHUs aKyCTHYECKOTO PEe30-HaHCa.

UreHne COBMECTHO € IEJaroroM OpUTMHAIBHOIO TEKCTa, MOCBAIIEHHOTO MCIIOJIB30BAaHUIO 3BYyKa (MIIH
yIBTpa3Byka) B TEXHUKE (IXOJIOKALUA, YIBTPa3ByK B MEAWIMHE M Jp.); BBIIOJHEHHE 3aJlaHUH
0 TEKCTY (CMBICIIOBOE YTCHHE)

Paznen 10. DieKTpoOMarHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI (8 )

DJIeKTPOMATHUT
HOE ToJie

1 JJIEKTPOMATrHU
THBIE BOJIHBI

8w

DNEeKTPOMarHuTHOE nouie.
DNeKTpOMarHUTHBIE BOJTHBI. Ceoticmesa
INEKMPOMAZHUMHBIX BOJIH. Ulxana
nekmpomacHumnbix  @onn.  Hcnoavzosanue

NIEKMPOMACHUMHBIX 80JIH 0151 COMOBOU CBA3U.
OneKTpoMarHuTHas Ipupoaa CBeTa.
CkopocTb cBeTa. BosHoBbIE CBOMCTBA cBETA.
jlemoucmpauuu2
1. CBoiicTBa 3NEKTPOMATrHUTHBIX BOJIH.
2. BoiiHOBEBIE CBOMCTBA CBETA.
Jabopamopmnsie pabomul u onvimol.
1.M3y4eHue CBOWCTB  AJIEKTPOMATHUTHBIX

ITocTpoeHre MPOCTBIX PACCYXKJIEHUH Ha OCHOBE MOATOTOBJIEHHBIX BBIPAKEHUN, 00OCHOBBIBAIOIIUX
B3aMMOCBSA3b JJICKTPUYECKOI'0O U MArHUTHOT'O MOJICH.

Habmnronenue 3a SKCIEpUMEHTAIBHBIM H3YUYE€HHEM CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH (B TOM YHCIE C
MOMOIIBI0 MOOHIBHOTO TenedoHa).

AHaju3 ¢ MOMOIIBIO MeIarora PEHTTEHOBCKMX CHUMKOB Y€JIOBEYECKOr0 OPraHU3Ma.

AHaﬂI/I3 COBMECTHO C Ti€garoroMm TEKCTOB, OIMMUCBIBAIOIINX TMPOSABICHUA JJIICKTPOMArHUTHOT'O
M3JTy4EeHNs B IPUPOJIE: KHUBBIE OPTAaHN3MBI, M3JTyUEHHUs HEOECHBIX TeJ (CMBICIOBOE UTCHHE).
Pacrnio3HaBaHue U aHAIU3 PA3IHUYHBIX MPUMEHEHHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONOPOH Ha
TEXHOJIOTHYECKYIO KAPTY 0] PYKOBOJICTBOM II€/Iarora.

Pemrerre THIMOBBIX PAacUETHBIX 3a7a4 B |1—2 JMeHCTBUsS C ONOPOM HA AJTOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEAArOrOM C UCIOJIb30BaHHEM (POPMYJI JIJIsi CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJTH, JIJTMHBI BOJIHBI U YaCTOTHI CBETA.
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BOJIH C MOOHUILHOTO

TenedoHa.

IIOMOIIBIO

Paznen 11. CBeroBble siBaeHus (15 4)

3akoHbI
pacnpocTpaHeHH
51 cBera (6 4)

JlyueBasg mopenp cBera. VcTOuHUKH cBeTa.
IIpsvmonuneiinoe  pacnpocmpanenue  céema.
3ammenus Connya u Jlyner. OTpakeHUE CBETA.
ITnockoe sepkano. 3akon ompadicenus ceema.
IIpenomienue cBera. 3aKOH MPENOMIICHUS
cseta. [lonnoe enympennee ompasiceHue ceema.
Hcnonvzoeanue nonnozo enympenHezo
OmMpadicenusi 6 ONMUUECKUX CEeMOBOOAX.

/Iemoncmpamm2

1. IlpsamonuHeHHOE pacIpoCTpaHEHUE CBETA.

2. OTpaxxeHHUe CBeTA.

3. [lomyyenne w300pakeHU B  IUIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IlpenomieHue cBera.

5. Onrrnyecknii CBETOBO/I.

Jabopamopnsie padbomuvt u onvimoi.

1. UccnenoBanue 3aBHCHMOCTH yria
OTP@XEHUsI CBETOBOIO Jyda OT yIJa
MaIeHusL.

2. 3ydyeHue XapakTEpUCTHK H300paXKeHUs
IIpeaMeTa B MIIOCKOM 3epKajle.

3. UccnenoBanue 3aBHCHMOCTH yria
TIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJya
TIaJICHNs] Ha TPAHULE «BO3yX—CTEKIIO».

HabmroneHne OIBITOB, JEMOHCTPHUPYIOIIMX SIBICHHE NPSIMOIUHEWHOTO pacCIpOCTpaHCHHS CBETa
(BO3HUKHOBEHHE TEHH U IOJyTEHH), W MX WHTEPIPETALUS C HCIOJIH30BAHUEM MOHATHS CBETOBOTO
Jyya.

OOBsiCHEHHE W MOJAETHMPOBAHUE TIOCIIE PACCYKACHHUS C IEJaroroM Mo CXeMe COJTHEYHOTO M JIyHHOTO
3aTMEHU.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMUECKYHO KapTy MOJ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTPa)KEHUsI CBETOBOIO Jiy4a OT yTIJla MaJeHus.

H3yyenne ¢ mOMOIIbIO Tielarora CBOUCTB U300paKeHUsI B IIJIOCKOM 3epKalie.

HaGmronenne u oOBSICHEHHE COBMECTHO C TMEJAaroroM OMBITOB MO TMOJIYYCHHIO H300paKeHUil B
BOTHYTOM M BBINYKJIOM 3epkanax. HaOmroaeHne u 00bSICHEHHE MOCIE PACCYXKICHUS C TEIaroroM Io
CXEM€ OIIBITOB IO MPEJIOMIICHHUIO CBETA HA TPAHULE PA3IMYHBIX CPEXl, B TOM YHCJIE OINBITOB C MOJHBIM
BHYTPEHHUM OTPaKEHUEM.

UccnenoBanue moa pyKOBOJICTBOM I€farora 3aBUCMMOCTH YIJIa NPENOMIIEHHMS OT YIJla MaJeHUs
CBETOBOI'O JIy4a Ha IPaHULE «BO31yX—CTEKIION.

Pacno3znaBanue ¢ momouIpl0 NeAarora SIBJICHUA OTPaKEHHsI U NPEJOMIIEHHS CBETA B IMIOBCEAHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAArOrOM SIBICHHUS ONTHICCKOTO MUpaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
Pa300paHHBI COBMECTHO C TIEIAr0OroM C UCIOJIb30BAaHUEM 3aKOHOB OTPaXKCHUS U MPEIIOMIICHHS CBETA.

JIun3bl
U ONTHYeCKHe
npudopsi (6 1)

JIunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). Ihna3 kax onmuueckas
cucmema. bnuzopyxocme u danvnozopkocme.
,ZIemoucmpauuu2

1. Xox mydeii B cobuparomieii TuH3e.

[Momy4yeHne Mox KOHTPOJEM IMeiarora M300pakeHHil ¢ MOMOLIBI0 coOuparolieil M paccenBarolieit
JIMH3.

OmnpeneneHne ¢ ONOPOM Ha AITOpUTM pa3pabOTaHHOTO COBMECTHO C MexaroroM ()OKyCHOTO
pacCTOSTHHS M ONITHYECKOM CHIIBI COOMpAroNIel JIMH3HI.

AHanM3 COBMECTHO C IIEaroroM ycTpoilcTBa M NPUHIMNA JICHCTBHS HEKOTOPHIX ONTHYECKHX
mpubopoB: poToanmapara, MUKpockorna, Teiaeckona (MC — OHoI0rHs, acCTpOHOMUS).
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2. Xop Jty4eil B pacceHBaloleii JuH3e.

3. [lonydueHne w300pakeHU C TTOMOIIBIO
JIVH3.

4. MpunHTwn IEHCTBUS
MHKPOCKOTIA B TEJIECKOTIA.

5. Monens rnasa.

Jabopamopmnsie padomuvl u onvimoi.

1. [lonyuyenne wu300paKEHUH C TOMOIIBIO
coOuparoIIe JINH3bL.

2. Ompeznenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIBI cobuparomeil JTHH3BI
(M 3J1eKTPOHHAS IEMOHCTPAIUs).

¢doToanmapara,

AHanu3 ¢ Omopo Ha TEXHOJIOTUYCCKYIO KapTy MO PYKOBOJICTBOM IEIarora siBJICHUH OJIM30PYKOCTH U
JATFHO30PKOCTH, IpuHIHIA IeicTBus oukoB (MC — Ouomnorus).

Pa3zno:xxenne
0eJioro ceera
B cnekTp (3 u)

Pasznoocenue benozo ceema 6 cnexmp.
Onvimur Hotomona. Cnooicenue cnexmpanbHbix
yeemos. [ucnepcus ceema.
/Iemoncmpamm2
1. Paznoxxenue Oesoro cBera B CIIEKTP.
2. ITomy4yenue Oenoro cBeTa MPH CIOXKECHUH
CBETa Pa3HbIX LIBETOB.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITEl 1O pasznokeHnio Oenoro ceera B
CIEKTp.

2. OmBITH IO BOCHPUSTHIO I[BETA HPEIMETOB
IpH WX HaOMIOJEHWH 4dYepe3 IBETOBBIC
GuIbTPHL.

HabnroieHue COBMECTHO € IIEAaroroM Io pas3iosKeHHUIO OeJIoro cBeTa B CHEKTD.

Hab6nronenue u o0bacHeHHE Ha 0a30BOM YPOBHE MOJ PYKOBOACTBOM II€arora OMbITOB IO MOIYYCHUIO
0eJioro cBeTa MY CJIOKEHHUHU CBETa PAa3HBIX LBETOB.

[IpoBeneHue n O0OBsICHEHHE 1O/ PYKOBOJCTBOM II€Iarora OIMBITOB 110 BOCIIPHUSATHIO I[BETA MPEIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (PIITBTPHI (IIBETHBIC OYKH).

Pa3nen 12. KBanroBbie siBjieHust (17 4)

Hcnyckanue

U NOIJIOLCHH e
€BeTa aTOMOM
(4 9)

Onvimol Pezepghopoa v maneTapHasi MOJICIb
aroma. Mognens aroma bopa. Hcnyckanue u
noziowenue  ceema  amomom.  Keanmeoi.
Jlunetivamoie cnekmpeoi.

OOcyxeHre ¢ TOMOIINBI0 TMeJarora IeJd OMNBITOB Pesepdopaa Mo UCCIEIOBAHUIO AaTOMOB,
BBIIBUKCHUC THUIIOTE3 O BO3MOXHBIX PE3YyJIbTaTaX OINBITOB B 3aBUCUMOCTU OT IMpearojiaracéMmoro
CTPOEHUS aTOMOB, (OPMYIHNPOBAHHE BBIBOJOB U3 PE3YJIHTATOB OIBITOB.

OOcyxeHrne ¢ OMopod Ha TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOJICTBOM II€arora MPOTHBOPEYHI
IJIaHETapHOW MOJIETTH aTOMa ¥ OCHOBAHMA JJIsl TUTIOTE3BI bopa 0 cTallmoOHapHBIX OPOUTAX SJIEKTPOHOB.
HabnroneHne cOBMECTHO C MEAaroroM CIUIONIHBIX M JHHEHYATBIX CIEKTPOB H3IIyYCHHS Pa3IMIHBIX
BemiectB. OOBSICHEHHE C OMOPON HA AUIAKTHYSCKUH MaTepHall TIMHEHYAThIX CIIEKTPOB U3TY4ICHUS.
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Ctpoenue
aTOMHOTO sIApa
(6)

PanmoakTuBHOCTE. A1bpa-, bema- u camma-
usnyyenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxnonnas mooens amommnozo siopa. Hzomonul.
Paouoaxmuenvie npespaujenus. Ilepuoo
noAYpacnada amomHuix soep.

Hemoncmpauyuu

1. CrieKTphl U3yYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InIHBIX T'a30B.

3. Crrektp Bozopoza.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnsie padbomuvl u onvimul.

1. Habniodenue cnaownvblx u JuHeuuamolx

CHEeKMpPO8 U3Iy4eHUs.
2. UccnenoBanue TPEKOB: nu3MepeHne
SHEPIMH YACTHIBI MO TOPMO3HOMY MYTHU

OOcyxaeHne COBMECTHO C MEJAaroroM BO3MOXHBIX THIIOTE3 O MOJIEINISIX CTPOCHUS A7pa.

OmnpeneneHne Mo cXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro Marepuaia Mo PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 3aJaHHBIM MacCOBBIM M 3apsAOBBIM YHCIIAM U IO TMOJOKEHHIO B MEPUOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM II€Aarora M3MEHEHHUsI COCTaBa sipa
1 €T0 MOJIOKEHUs B TIEpHOINUYECKOil cucteme npH [ -pagnoaktuBHocTH (MC — Xumus).
HccnenoBaHue ¢ MOMOLIBIO TIEJarora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusm.

Habmronenune 3a meMoHCTparei paboThl H3MEPEHUsT PaJHaliOHHOro (poHA C IMOMOIIBIO JO3UMETpa,
OLICHKA €TO0 MHTCHCUBHOCTH.

AHanu3 COBMECTHO C MEJaroroM OHOJIOTHYECKMX W3MEHEHHWH, HPOUCXOMSIINX MOJ AeHCTBHEM
paanoakTHBHBIX m3nmydeHwit (MC — Ouomorus).

Habmonenne nemoHcTpammu 00 HCIOIb30BaHME PAJAMOAKTHBHBIX HM3JydeHHH B Meamimae (MC —
OHMOJIOTHSA).

(mo ¢ororpadusm) (WM IIEKTPOHHAS
JIEMOHCTpAITHS).
SnepHble SnepHsle peakuuu. 3aKOHBI COXpaHEHMs | PemieHue THUIIOBBIX pacu€THBIX 3aiad B 1—2 fAelCTBHS C OMOpPOM HAa aNropuT™, MpEeABAPHTEIHHO

peaxkuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi cesi3u
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus sdep. Ucmounuxu
anepeuu Cornya u 36€30 (MC).

Snepnas SHEPreTUKa. Leticmeust
PAOUOAKMUGHBIX — UBNYYEHUUl  HA  JICUBble
opeanusmwvl (MC).

Hemoncmpauyuu
1. Pabota c4yéTunKa HOHU3UPYIOLIUX

U3IIy4EeHUi.

2. Peructpauusi  M3Iy4eHUsl  IPUPOJIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimoi.

1. Ismepenne pagnoakTHBHOTO (oHA (WM
JJIEKTPOHHAS JIEMOHCTPALINS).

pa3oOpaHHBI COBMECTHO C IEZaroroM C HCIHOJIB30BAHUEM 3aKOHOB COXPAHEHUS MAacCOBBIX U
3apsIIOBBIX YHCENl Ha OIPENENICHHE pe3yJbTaTOB SANCPHBIX PEAKNIUI; aHAaIW3 BO3MOXKHOCTH HIIH
HEBO3MOXXHOCTH SJIEPHOH peakIyy.

OueHKa ¢ IIOMOIIBIO ITe1arora SHEPTUH CBSI3H SAEP C HUCIOIBb30BaHUEM (OPMYJIIbI DWHINTEHHA.
OOcyxIeHne COBMECTHO C MENaroroM IEepPCHEeKTHUB HCIIOIb30BAHUS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3A.

OOcyxIeHne COBMECTHO C TMEJaroroM HPEeHMYIIECTB M 3KOJOTMYECKHX MpOOJieM, CBA3aHHBIX C
anepHoi sHepreTuxoit (MC — skomnorus).

[oBTOpHUTENIBLHO-00001Ia101IMIT MOAYJIb (9 4)
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CucreMaTn3arus
u 000011IeHNE
MIPEIMETHOTO
COJICpIKAHHUS

U OIIBITA
JIEATEILHOCTH,
pUoOpe-TEHHOTO
[IPU U3YYEHHUU
BCEro Kypca
¢bu3nkn

O0oOmieHne  comepkaHWs — KaXIoro 3
OCHOBHBIX paszenos Kypca ¢bu3NKH:
MEXaHUYECKHUe, TEIUIOBBIE, HJIEKTPOMAarHUTHEIE,
KBaHTOBBIE SIBJICHHS.

HayuHblit MeTO NO3HAHUS M €T0 peanu3anus
B (PM3UYECKUX HCCIIEAOBAHUSIX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJOTHH B
obnacti mepenaun WHPOpPMAIWHU, DHEPTETHKE,
TpPaHCIIOpTE

BeimonHeHne ¢ TMOMOmIBIO  Hemarora  y4eOHBIX  3aJaHWH, TpeOyomMX  AEMOHCTPALNH
KOMIIETEHTHOCTEH,  XapaKTepU3yIOLUX  €CTECTBEHHOHAayYHYI0  TIPAMOTHOCTb:  IPUMEHEHUS
MOJYYEHHBIX 3HAHMW JUIl HAay4yHOTO OOBSCHEHUs! (U3MYECKUX SBICHUI B OKpYXXalolled HpHpoe
U MOBCEJAHEBHOM XM3HHU, a TAaKXKe BBIABICHUsS (PU3NUECKHX OCHOB psifla COBPEMEHHBIX TEXHOJOTHI;
MIPUMEHEHHSI OCBOCHHBIX IKCIIEPUMEHTAJIBHBIX YMEHHH JUIS MCCIEN0BaHUS (DU3UUECKHUX SIBICHHUH, B
TOM YHCJI€e IJIS IPOBEPKU TUIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEH.

Pemenne THMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS C ONOPOH Ha aJrOpUTM, MpeaBapUTEIIHLHO
pa300paHHBIIl COBMECTHO C IEAAaroroM, B TOM YHCJIE MPEAIOIAraloinX UCIIOIb30BaHIE (HH3MICCKON
MOJIETIM M OCHOBAHHBIX Ha COIEPKAHUH PA3IMIHBIX Pa3/IesioB Kypca (DH3HUKH.

HpI/I pa3pa60TKe pa6OLI€I>'I [nporpamMmbl B TCMATHYCCKOM IINIAHUPOBAHHHN YUYTCHBI BO3MOKHOCTH HCIIOJIb30BAHUA

QJICKTPOHHBIX

(mdpoBbIX) 00pazoBaTEIHHBIX

PECYPCOB, ABJLAIOINHUXCA y‘I€6HO -MCTOIUYCCKHNMHU  MaTCpHUallaMU

(MyJIbTUMEIUNHBIE TPOrPAMMBI, AJIEKTPOHHbIE YUYEOHWKH U 3aJa4yHUKU, DJEKTPOHHBbIE OWOIMOTEKH, BUPTYaJIbHBIC
71a00paTOpUM, UTPOBBIE MPOTPAMMBI, KOJUICKIIMHU HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIONIUX TUTAKTUYCCKUEC
Bo3MoxkHOCTH KT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Konu4yecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kourpoabubie IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MHUpa
bu6mmoreka [IOK
11 PusHKa - Hayka 0 MPHPOAE 2 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
12 PH3HICCKHC BETHHHI 2 . https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7fA16194



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

S7

Uroro mo pazueny 6
Pa3nen 2. [lepBoHAYaIbHbIE CBEIEHUS O CTPOEHUH BelECTBA
bu6mmoreka [IOK
21 Crpoenne peuiectsa . https://m.edso00.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] 5 bubnnoreka [HOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 Mexanmureckoe ABHKCHHE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
32 Hrepuits, macca, MI0THOCTS 4 https://m.eds00.ru/7416194
bu6mmoreka [IOK
33 Cua. Bt cin 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
42 Jlapiietine KuakocTh > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
43 ATMOChepHOE aBIeHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBue KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK

B HUX TCJIO

https://m.edsoo0.ru/7f416194
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Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabora n momHoCTS 3 ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanm3mb! > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanuueckas sHeprus 4 ! https://m.edso00.ru/7f416194
Htoro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM u(poBbie
Ne n/m pasi Konrpoubusie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3pen 1. TensioBbIe IBJICHUS
. bubmuoreka [JOK
11 CTpocHHE H CBOHCTBA BellleCTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terroere npoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 7 1 bubnuorexa [JOK
' 1 UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
23 MaruTHbIe sBACHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DMEKTPOMATHHTHA HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m pasi Konrpoubusie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OTHCAHHUSI https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 B3anvopercrane Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3AKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
bubmuorexa [JOK
2.1 Mexanmeciue koneOanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41adab
Hroro no pazgeny 15
Pa3nes 3. DiieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNeKTPOMarHUTHOE MOJIE U bubnuoreka [IOK
3.1 6 2
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4ab
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v moriomieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
52 Crpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuti ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 2 bubnuorexa [IOK
' Kypca pusmuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC
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Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O PUPOJE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MexaHuueckue, TEeIIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

02.09.2025

05.09.2025

du3nyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenopanue "M3mepenue
TEMIIEPATYPHI IPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYphI"

09.09.2025

12.09.2025

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAENEN

16.09.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTH MOJIETA
1IapuKa, mymeHHOro
TOPU30HTAJILHO, TEM OOJIbIIIE, YEM
0oJ1bIIe BbICOTA ITycKa"

19.09.2025



https://m.edsoo.ru/ff09f72a
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Crtpoenue BemiecTBa. ONBITHI,

bu6mmoreka [IOK

«OmpeneneHue TIOTHOCTH TBEPIOTO

7 JTOKa3bIBAIOIINE JUCKPETHOE 23.09.2025 https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bu6mmoreka [IOK
8 JIBMOKEHHE YaCTHI] BEIICCTBA 26.09.2025 https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJI0ICHUIO TEIUIOBOTO 30.09.2025
pacIIupeHus Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA 03.10.2025
B3anmocBsI3b MEX1y CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U BIX bubmuorexa [JOK
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. 07.10.2025 https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
MexaHn4ecKoe IBUKCHUE.
bubmuorexa [JOK
12 PaBHOMEpHOE U HEpaBHOMEpPHOE 10.10.2025 https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6nmoreka [JOK
13 Cxopoctb. Enunuiier ckopoctu 14.10.2025 https://m.edsoo.ru/ff0a079c
bu6nmoreka [JOK
14 Pacuer nmytu 1 BpeMeHH IBUKEHUS 17.10.2025 https://m.edsoo.ru/ff0a0aed
WNueprus. 3akoH uHEPIUH.
N bubmuorexa [JOK
15 B3aumogeiicTBre Ten kak npuynHa 21.10.2025 https://m.edso0.ru/ff0a0cLo
W3MEHEHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl 24.10.2025 EI/I6J'.II/IOTCKa HOK
1 00beMa Tejia Mo ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota % 11,2005



https://m.edsoo.ru/ff09fe0a
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TC1a»

Pemrenue 3agaud mo teMme "I1OTHOCTE

bubmuorexa [JOK

18 BemecTBa" 06.11.2025 https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMogeicTaua ten. Cuna 11.11.2025
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS 14.11.2025
(nedopmanuu) Ipy>XKMHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorennsa. Cumia TIKECTH 18.11.2025
CBs13b MEX]ly CHIION TSKECTH U
. bubmuorexa [JOK
22 Maccoi Tena. B"ec Tela. PemeHj/Ie 21.11.2025 https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuna TSKeCTH
Cuna TSDKeCTH Ha JPYTHUX TUTaHeTaX.
bu6mmoreka [IOK
23 dusnyeckue XapakKTepUCTUKH 25.11.2025 https://m.edsoo.ru/ff0a1502
IUTaHET
bu6mmoreka [IOK
24 N3mepenne cuit. JluHamomeTp 02.12.2025 https://m.edsoo.ru/ff0al8ce
bu6mmoreka [IOK
25 Bec tena. HeBecomocTs 28.11.2025 https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
. . bubnuoteka [JOK
26 1o OHHO% TpAMOH. 02.12.2025 https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOAs CHIT
97 }?CHIGHI/IG fa)laq 110 TeMe ) 05.12.2025
PaBHOnelicTBYIOIIASA CHIT
28 TpeHue CKONbXEHUS U TPEHUE 09.12.2025 bubnmuorexa [JOK

ITOKO. TpeHI/IC B IIpUpOAC U TCXHUKC

https://m.edsoo.ru/ff0alb9c
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Jlaboparopnas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA

bu6mmoreka [IOK

29 CKOJIL)KCHHS OT CHJIbI JABICHUS B 12.12.2025 https://m.edsoo.ru/ff0alces
XapakTepa COMPHUKACAOIINXCS
MOBEPXHOCTEI»

30 PemeHHeu 3a7a4 Ha (U)npez[eneHHe 16.12.2025
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amad mo Temam: «Bec
tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK

31 cuiy», «CUIIbD», 19.12.2025 https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHID»

KonTponbHas padoTa no remam:
«MexaHndeckoe IBMKEHHCY,

32 «Macca, IIII0THOCTBY, «Bec Temay, 1 23.12.2025
«['paduueckoe m3o00paskeHre CHI»,

«Cubi»

33 JlaBnenue. CriocoObl yMEHbILICHUS U 26.12.2025 bu6mmoreka [IOK
YBEIUYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

N bubmuorexa [JOK

34 IIaBJIEHNS Ta3a OT 00bEMa, 30.12.2025 https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
[Iepenaua naBiieHUs TBEPABIMU

bu6mmoreka [IOK

35 TeJaMU, JKHUIKOCTSIMHU M Ta3aMH. 13.01.2026 https://m.eds0o.ru/Ff0a25b0
3axon [lackans
JlaBjeHUE B *KUIKOCTH U rase,

. bubnmnoreka [JOK

36 BBI3BAHHOE JEHCTBUEM CHIIbI 16.01.2026 https://m.edsoo.ru/ff0a2718
TSHKECTH

37 Pemenne 3agau mo Teme «JlaBieHue 20.01.2026 bu6nmoreka [JOK

B XXUJKOCTH M Ia3c. 3akon ITackansay»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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bubmuorexa [JOK
38 Coobmarommecs cocy el 23012026 |- /im.edsoo.ru/ff0a2970
. bu6mmoreka [IOK
39 I'uapaBnuueckuii npece 27.01.2026 https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. [TopmneBoit 30.01.2026
KHUJIKOCTHBIM HACOC
Atmocdepa 3emun. [TpudauHb
CYLIECTBOBAHMSI BO3AYIIHOM
41 000J109KH 3eMIIH. 3aBUCUMOCTD 03.02.2026 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEHUS OT BHICOTHI
HaJ YpOBHEM MOps
Bec Bo3nyxa. AtmochepHoe bubnuorexa [IOK
42 JlaBJICHUE 06.02.2026 https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdepHoro bubnuorexa [JOK
43 nasnenus. OneiT Toppuuennu 10.02.2026 https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTB aTMOC(HEpPHOTO
bubmuorexa [JOK
44 JIaBJICHUS OT BBICOTHI HAJl YyPOBHEM 13.02.2026 https://m.edsoo.ru/ff0a2fca
Mopst
45 Bbapomerp-anepoun. AtmochepHoe 17.02.2026 bubnuoteka [JOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 }?CHIGHI/IG 3a/1a4 1o TeMe ) 20.02.2026
ATMoOc]epHOe aBiIeHHE
JleiicTBHE KUAKOCTH U Ta3a Ha
bu6mmoreka [IOK
47 MIOTPYKEHHOE B HUX TEJIO. 24.02.2026 https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota
48 «OmpeneneHne BEITAIKUBAIOIICH 27 02.2026 bubnmnoreka [JOK

CHUJIbI, IEVCTBYIOIIECH HA TENO,
IIOTPYKEHHOE B JKUIAKOCTE)

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca

i bu6mmoreka [IOK
49 TeJa B BOJC oUT 00BEMa 03.03.2026 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh YaCTH
Tena»
bu6mmoreka [IOK
50 Hnaase Tex 06.03.2026 https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOJKHU U 10.03.2026
OIpelIeIIeHUE €€
rpy30noabEMHOCTH"
Pemenue 3amau mo remam:
«IInaBanue cynos. bubnnoreka [JOK
52 BosnyxomnaBanuey, «J/laBnenue 13.03.2026 https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubmuorexa [JOK
53 Mexannueckast pabora 17.03.2026 https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
>4 MorHoCTS. EAMHHIE! MOIHOCTH ***03.2026  https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIITHOCTH, Pa3BUBAEMOM TIPHU 24.03.2026
NnobEME 1o JecTHUIle"
56 [Ipocteie MexaHnu3Mmsl. Poryar. 27 03.2026
PaBHOBecue cun Ha peiyare
KonTponbHas pabota mo Teme
57 «J/laBneHne TBEpABIX Te, 1 07.04.2026

KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepodHas
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pabora

PesepBHbIi ypok. Pabora ¢ TekcTamu
o TeMe «/laBnenue TBEPABIX Te,

bubmuoreka [JOK

58 }KI/I,I[KOCTe? W Ta3oBy / 1 10.04.2026 https://m.edsoo.ru/ffOadffe
Bcepoccuiickas npoBepouHas
paborta
Peruaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabota bubnmoreka [JOK

59 «HccrenoBanue ycloBHid 0.5 14.04.2026 https://m.edsoo.ru/ff0a478e
paBHOBECHSI phluara»
Pemenue 3anau 1mo teme «Y clIoBuUs bubmuorexa [JOK

60 paBHOBECHSI pbIYara 17.04.2026 https://m.edsoo.ru/ff0a48a6
Koaddurment none3noro aecTpus

61 MexaHu3ma. JlaboparopHas p%60Ta 05 91.04.2026
«3mepenue KII/ nakinonHoM
IJIOCKOCTH
Pemenue 3agau mo teme "Pabora, bu6nmoreka [JOK

62 MormtHocTh, KIT/T" 24.04.2026 https://m.edsoo.ru/ff0a4c48
MexaHuueckasi YHeprusl.

bu6mmoreka [IOK

63 Kunetnueckas 1 nmoTeHIHaIbHAs 28.04.2026 https://m.edsoo.ru/ff0a4252
SHEpTruUs
3aKOH COXpaHEHHS] MEXaHUYECKON bubnuoreka [IOK

o4 SHEpPIrun 05.05.2026 https://m.edso0.ru/ff0a4360
YPOK-2KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE

65 W3MEHEHUS KUHETUYECKOU 1 1 08.05.2026

MOTEHIMATBHON SHEPTUU IPU
CKaTBhIBAHUU TeJIa 110 HAKJIOHHON
mIocKocTu"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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KonrtponsHas pabora o Teme

66 «PaboTa 1 MOITHOCTh. DHEPT U 1 1 12.05.2026
PesepBHbIii ypok. Pabora ¢ Tekcramu bubmuoreka [JOK
67 o T:Me "MZ}I:aHquCKoe nBUxeHue" 1 15.05.2026 https://m.edsogru/ff0a4ee6
PesepBHelit ypok. Pabora ¢ Tekctamu
68 o Teme "PaboTa. MOITHOCTD. 1 19.05.2026
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12 22.05. 26.05

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa ndposbie
Tema ypoka KonTpoabubie IIpakTunueckue A tupp
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE IIOJIOKEHUS
. bubmuorexa [JOK
1 MOJIEKYJIIPHO-KHHETUUECKON TEOPHUH 1 02.09.2025 https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC ITOATBEPKICHUS 01.09
2 Macca u pazmep aTOMOB U MOJIEKYJT 1 04.09 2025
3 Mopenu TBEPIOTO, )KI/I,Z[K(jl"O u 1 09.09.2025 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA 08.09 https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJIKOTO M Ta3000Pa3HOT0 COCTOSTHUI 1
BEIECTBA HAa OCHOBE MOJ0KEHUI 11.09.2025
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopgHbIe Tena 1 16.09.2025 https://m.edsoo.ru/ff0a5800
15.09
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE 18.09.2025  https://m.edsoo.ru/ff0a5530
bu6nmoreka [JOK
7 TennoBoe paclIMpeHne U CKaTUE 1 23.09.2025 https://m.edsoo.ru/ff0a5a26
22.09
Temmnepatypa. CBs3b TEeMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1 95.09.2025

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Buytpennss sneprus. CriocoOsr

bu6mmoreka [IOK

d M3MEHEHUSI BHYTPEHHEHN SHEpruun 28'83'2025 https://m.edsoo.ru/ff0a5c60
10 Bunbl Teronepeaaun bubmorexa LIOK
02.10.2025  https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIIOJIb30BAHHE TEIIOBBIX CBOMCTB 07.10.2025 BI/I6J.II/IOTeKa HOK
BEILIECTB U MATEPHUAJIOB B LIEIAX 06.10 https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus" '

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEII0EMKOCTh 09.10.2025  https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTrO OanaHca. 14.10 2025 bubnuorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE 13.10 https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MeHa MPU CMEIINBAHUT 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"
Pacuer konu4ecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HAarpeBaHUS Tea 21.10.2025
Y BBIACIIIEMOT0 UM MPU OXJIAKIECHUU 20.10

16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" 23.10.2025 | https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeibHasl TEII0Ta 06.11.2025 BI/I6J'.II/IOT€Ka [HOK
CropaHus —— https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE

18 KPUCTAJUTHIECKUX TeJN. Y IeNbHas 11.11.2025 bubmorexa HOK

TCIIJIOTA IJIaBJICHU A

06.11

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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JlaboparopHuas pabota "OnpeneneHue

bu6mmoreka [IOK

19 y/IeJIbHON TeIJIOTHI TUTaBJICHHUS Jibjia" 18'11'2025 https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCALIUS. 18.11.2025 bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
13.11
Kunenue. Y nenbHas terora
21 napooOpa30oBaHUs U KOHJEHCALUH. 20.11.2025 bubnuoreka [IOK
3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUSI 1711 https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EepHOTO JTaBICHUS '
Brnaxnocts Bo3ayxa. JlaboparopHas
" bubnuorexa [JOK
22 pabora OnpezieneHne " 25.11.2025 https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BJIaXKHOCTHU BO3AYyXa 20.11
23 Pemenue 3agau Ha onpeneneHue 27 11.2025
BJIIQKHOCTH BO3yXa 2411
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [laposas TypOuHa. 02.12.2025
JIBuraTens BHYyTPEHHETO CTOPAHMS 27.11
KII .
J1 TernoBoro ABUTATENS BuGmiorexa [IOK
25 TemnoBsle IBUTATEIN U 3aIIUTA 04.12.2025 .
. https://m.edsoo.ru/ff0a7c7c
OKpPY’KaroIlel cpebl 01.12
26 3aKOH COXpaHEHMsI U MTPEBPALLICHHS 09.12.2025
SHEPTUU B TCILIOBBIX MPOIIECCax 04.12
[ToaroroBka Kk KOHTPOJILHOU paboTe
27 1o Teme "TernsoBbie ABICHHUS. 11.12.2025 bubmorera [JOK
. https://m.edsoo.ru/ff0a83f2
W3meHeHne arperatHbIX COCTOSTHUI 08.12



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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Berecrna"

KonTponbhas pabota no teme

bubmuorexa [JOK

28 "TermtoBele aBicHUs. M3MeHeHNE 1 16.12.2025 _
N https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BeriecTra' 11.12
Onektpuzanus ten. [IBa pona
29 i N 18.12.2025
AIEKTPUUECKUX 3aPS 0B 15.12
VYpoxk-uccienopanue "IaeKTpu3amus
30 TeJ UHIYKIHEeH U pu 23.12.2025
COMPUKOCHOBEHUN" 18.12
31 BzaumopeiicTBue 3apssKEeHHBIX TEIL. 25 12 2025 bubnuorexa [JOK
3akoH Kynona 99 12 https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTO 30.12.2025 bubnuoreka [IOK
nons. [IpuHIMn cynepno3uumuun 95 19 https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH '
Hocurenu snekTpuyeckux 3apsioB.
33 OneMeHTapHbIi 3apsa. CTpoeHue 13.01.2026
aToma 29.12
34 [TpoBOAHHKY U AUDIIEKTPUKHU. 3aKOH 15.01.2026 BI/I6J'.II/IOTCKa HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia 12 01 https://m.edsoo.ru/ff0a8ef6
35 PCH{CHI/IC 3a/1a4 Ha IPUMEHEHUE 20.01.2026 BI/I6J'.II/IOT€Ka [HOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B 15.01 https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBHS €TI0
bu6nmoreka [JOK
36 cymecTBoBaHus. MIcTOUHUKHN 22.01.2026 https://m.edsoo.ru/ff0a95ad
AJIEKTPUIECKOTO TOKA 19.01



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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. bu6mmoreka [IOK
37 JleicTBUS 2IEKTPUUECKOT0 TOKA 27.01.2026 https://m.edsoo.ru/ff0ag6h2
22.01
VYpoxk-uccinenosanue "Jleiictere
38 3JIEKTPUYECKOTO TOJIS Ha 1 29.01.2026
MIPOBOJIHUKH M TUDJICKTPUKH" 26.01
39 DNEKTPUYECKUN TOK B METAJUIAX, 03.02.2026 bubmumoreka [IOK
JKAIKOCTSIX U razax 90.01 https://m.edsoo.ru/ff0a9838
40 2;1;;1;1‘})1/111601(351 Ienb ¥ ¢€ COCTaBHBIE 05.02.2026
02.02
Cuna toka. JlabopatopHas pabota
" bubnuorexa [JOK
41 H3mepeHue u peryiupoBaHue CUIIbI 0.5 10.02.2026 https://m.edsoo.ru/ff0agbd6
ToKa" 05.02
DNEeKTpUUECKOe HaMpsKEHHE.
42 POJ‘IBTMGTp. JlaGopaTtopHnast pabota 05 12.02.2026 bubnmnorexa [JOK
H3mepenue u peryampoBaHue 09.02 https://m.edsoo.ru/ff0a9e14
HanpsHKeHus" '
43 ComnpoTuBieHNE TPOBOJHUKA. 17.02.2026 bubnuoteka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA 12,02 https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 AIIEKTPUYECKOTO COMPOTUBIICHUS 1 19.02.2026 BI/I6J'.II/IOTCKa I[HOK
MPOBOJHUKA OT €T0 JUIMHBI, MIOIAIN 16.02 https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYeHUs U MaTepuaa” '
3aBUCHMOCTh CHJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma i 24.02.2026 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0aad44a
ydacTka [enu 19.02



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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JlaGopaTtopHnast pabora
"UccnemoBanue 3aBUCUMOCTH CHIIBI

bu6mmoreka [IOK
46 TOKa, UYILEro Yepe3 pe3ucTop, oT 32;0*2.2026 https://m.edsoo.ru/ff0aa0de
COIIPOTUBIICHUS PE3UCTOPA U 02
HanpspKeHUs Ha pe3uctope”
R
A POBOA 26.02
JlaGopaTtopHnas padora "IIpoBepka
48 IIPAaBUJIA CJIOKEHHUS HAIIPSHKEHUN TIPU 05.03.2026 BI/I6J.II/IOT€Ka [HOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX 02.03 https://m.edsoo.ru/ff0aaas8
pe3ucTopoB” '
JlaGopaTtopHast pabota "I[IpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU 10.03.2026 BI/I6J'.II/IOTeKa I[HOK
MapasuieIbHOM COEAUHEHUH 05.03 https://m.edsoo.ru/ff0aadle
pe3uctopon” '
Pemenue 3a1ay Ha IpuMeHEeHHE
50 3akoHa OMa JJ1d pa3InyHOro 12.03.2026 BH6J_IHOTeKa HOK
. https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB 03
51 PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO 17.03.2026 bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna 1203 https://m.edsoo.ru/ff0ab124
Jla6 6ota "O
52 A50To1 1 MOUHOCTH MEKTPIIECKOT 10.03.2026 ~ Dubmmoreta LIOK
P . p poe https://m.edsoo.ru/ff0ab3e0
ToKa" 16.03
DneKTpUYecKHe ey U MoTpeouTenu
. bu6mmorexa [IOK
53 AJIEKTPUUIECKOMN IHEPTUH B OBITY. 24.03.2026 https://m.eds0o.ru/ff0ab660
Kopotkoe 3ambIkanue 19.03
54 IlocTossHHEIC MAarHUTEIL, X



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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B3aMMOJICHCTBHE 26.03.2026
23.03

55 YPOK:I/ICCJ'ICIIOBaHI/IC N3yuenue 1 07.04.2026 BI/I6J.II/IOTeKa HOK
MOJIeH MOCTOSIHHBIX MarHUTOB" 96.03 https://m.edsoo.ru/ff0ac3d0
M .M

arHUuTHOE 1oJje. MaruutHoe noiie BuGmiorexa LIOK

56 3eMJIu ¥ ero 3HauYCHHE JIUIS )KU3HHA Ha 09.04.2026 https://m.edsoo.ru/ff0acOba
3emie **E*03 T '
[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPUUECKHE 3aps/bl.

S7 3apsiKEHHbIE TeNla U UX 14.04.2026 bubmorexa HOK

N . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTBus. [ToCcTOSHHBII 06.04
ANEKTPUIECKUIN TOK"
KonTponbhas pabota no Teme
"DIeKTpUUECKHe 3apsibl.

58 3ap}I)KeHHf>Ie TeJla U UX ) 1 16.04.2026 bubnuorexa [JOK
B3auMonencTus. I10CTOSHHBIH 09.04 https://m.edsoo.ru/ff0abea8
JNEeKTpHUecKuil TOK" / '

Bcepoccuiickast mpoBepouHas paboTa
Peseprubliit ypok. PabGota ¢ Tekctamu

59 10 TeMe HOCTUOSIHH'I')II/I 1 21.04.2026 bubmuorexa [JOK
ANEKTPUIECKUM TOK" / 16.04 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas padboTa '

O €] .M
OBIT DpcTena. MarHuTHoe moie BuGmorexa OK
60 JJEKTPUYECKOr0 TOKa MaruutHoe 23.04.2026 .
https://m.edsoo.ru/ff0acld2
MOJI€ KaTYIIKH C TOKOM 20.04
[TpruMeHeHre DJIEKTPOMAarHUTOB B

61 TexHuke. JlJabopatopHas pabora 0.5 28.04.2026 BH6J_IHOTeKa HOK

" . https://m.edsoo.ru/ff0ac74a
N3yuyenue neiicTBUS MarHUTHOTO 27.04



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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MOJIsI HA IPOBOJAHMK C TOKOM"
DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
JJIEKTPOABUTATENCH B TEXHUUECKUX

62 CTPOMCTBAaX U Ha TPAHCIIOPTE 1 Eubmorexa IIOK
yerp P pre. 30.04.2026 @ https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTes"
OmnbiThl Papajes. 3aKoH
63 3JIEKTPOMArHUTHON MHYKIUH. 1 05.05.2026
[TpaBumo Jlenma 04.05
Dnektporereparop. CrocoOs
MOJTYYCHUS DIICKTPUICCKOM IHEPTHUH.
64 DIEKTPOCTAHIIUHU HA 1 07.05.2026
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUU
[ToaroToBka K KOHTPOJIBHOM paboTe
65 10 TeMe "DJIEKTPUIECKHE U 1 12.05.2026
MarHuTHbIE IBJIEeHUS" 14.05
KonTponbHas padbora no teme
66 "DneKTpuuecKue U MarHUTHbIE 1 1 14.05.2026 BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0ach14
SIBJICHUS" 18.05
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 19.05.2026 bubnnorexka [JOK
o TeMme "TennoBrie ABIcHUS" 21.05 https://m.edsoo.ru/ffOacc5e
68 PesepsHblit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MaraurTHable aBjIeHua" 21.05.2026
OBIIEE KOJIMYECTBO HACOB I10 68 4 145

[NPOT'PAMME



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MexaHnnueckoe JBHKEHUE. 1 01.09.2025
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubnnorexa [IOK
2 MEXAHUUYECKOTO JBUKEHUS 1 02.09.2025 https://m.edsoo.ru/ff0ad474
. bubnunoreka LIOK
3 PaBHOMEpHOE IPSMOJIMHEHHOE JBUKEHUE 1 03.09.2025 https://m.edsoo.ru/ffoad19a
HepaBHoMepHOE psiMOIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 08.09.2025
CKOPOCTh
[IpsamosinHENHOE PaBHOYCKOPEHHOE bubnnorexa [JOK
> JBIDKEHUE. Y CKOpEHHE 1 09.09.2025 https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1 10.09.2025
CKOpOCTH
JIa0 6ota "O
;| oo O | L isoous DiEmoem IR
yexop D1 pasHoyckop " R https://m.edsoo.ru/ff0adb18
JBIKEHUHU T10 HAKJIOHHOM TJTIOCKOCTH
3 CBoboaHoe nagenue Tei. OnbIThI 1 16.09.2025
lanunes
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 [lepnon u wactoTa oOpaeHHUS. 1 17.09.2025 bubmorexa OK

JIunelHas u yrioBasi CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE 22.09.2025
. bubnuorexa [JOK
11 [TepBrrit 3akon HeroToHa. Bektop cutbl 23.09.2025 https://m.edso0.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [JOK
12 PaBHOzCHCTBYIOMAs CHIIa 24.09.2025 https://m.edsoo.ru/ff0ae72a
Tpernii 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
13 cuIl 29.09.2025 https://m.edsoo.ru/ff0ae982
Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
14 HreroTona 30.09.2025 https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyroctu. 3akoH ['yka 01.10.2025 https://m.edso0.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna 06.10.2025
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue 07.10.2025 bubanorexa [JOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [{OK
18 Chiia TpeHHs 08.10.2025 https://m.edsoo.ru/ff0af738
bu6nmorexa LIOK
19 Pemenue 3amau mo teme «Cuiia TpeHUs» 13.10.2025 https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue 14.10 2025 bubnnorexa [JOK
KO3 (ULIEeHTa TPEHUS CKOJIBbXKEHUS" o https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
bubmmoteka IIOK
21 HLIOTOI:a. Cuna ynpyroctu. Cuna 15.10.2025 https://m.edsoo.ru/ffoafbge
TpEeHHS
Cuna TSDKeCTH M 3aKOH BCEMHPHOTO
bubnunorexa LIOK
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO 20.10.2025 https://m.edsoo.ru/ff0af044
TIaICHHUS
23 Ypok-koHpepenus "JIBmkeHne Ten 21.10.2025



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BOKPYT TPaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amaktuku"
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Pemenue 3agad mo teme "Cuma TsoKeCTH bubmuorexa [JOK
24 . 22.10.2025
Y 3aKOH BCEMUPHOT'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HeBecomocTs u neperpys3ku *** 11.2025  https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHONW TOUKHU.
AobcomotHO TBEpAOE Teno. PaBHOBecHe
26 TBE JZ)F;)F}’I‘GJIT: cpsilc gniéHHosfHofbfoH 05.11.2025 bubsmorexa [JOK
P P o https://m.edsoo.ru/ff0afe36
BparieHusi. MoMeHT cuibl. L{eHTp
TSDKECTH
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AbcomoTHO TBEpAOE Teno. PaBHOBecHe
27 TBEPAOIO TeJIa C 3aKPEIUIEHHOI OChIO 10.11.2025
BpaieHusi. MoMeHT cuiibl. LleHTp
TSDKECTH
Pemenue 3agad mo reme "MOMEHT CHUJIBI. bubmmoteka IIOK
28 Hentp TsxecTn" 11.11.2025 https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe 1Mo
. bu6nmorexa LIOK
29 TEME Me)iaHI/IquKOCHJIBI/DKeHI/IC. 12.11.2025 https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
" bubmmnoreka HOK
30 MexaHI/I‘{?CKOG I[BI/I)I'(VCHI/Ie. 1 17.11.2025 https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
14 .U .3
31 coupanemmt mmymea, Vipyroen 1811205 BubmoreralIOK
p y o pyr A https://m.edsoo.ru/ff0b07fa
HEYMIPYroe B3auMOJICHCTBHE
32 Pemenue 3aigad nmo reme "3akoH 19.11.2025 but6mmoreka [IOK

COXPaHEHHUs uMIysbca"

https://m.edsoo.ru/ff0b096c



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypok-koupepenius "PeakTuBHOE
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33 | 24.11.2025
JBYDKEHHUE B TIPUPOJIC U TEXHHUKE
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh 25.11.2025 https://m.edsoo.ru/ffob0ag4
PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH bubmmoreka [JOK
3 Y CHJIBI TPEHUS 26.11.2025 https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPH paBHOMe?HOM 01.12.2025
JBUKCHHUH TEJIa IO TOPU30HTAITBHON
MTOBEPXHOCTH»
37 CBsI3b dHEPTHH U PaOOTHI. 02.12.2025
[ToreHnuanpHas SHEPTHs
Kunernueckas sneprus. Teopema o bubanorexa [JOK
38 KMHETUYECKOU SHEPTruu 03.12.2025 https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE 08.12.2025
40 Jlaboparopnas pabota «/3y4eHne 3akoHa 09.12.2025 bubnnorexa [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
KonebaTenpHOE TBHIKEHUE U €T0 bubmmoteka IIOK
41 XapaKTePUCTHKH 10.12.2025 https://m.edsoo.ru/ffob1858
42 3aryxatomue kojiebanus. BeiHyk1eHHbIE 15.12.2025 bubnnorexa [JOK
koseOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuid U Ipy>KMHHBII 16.12.2025
MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh
N bubnuoreka [IOK
44 nepuo/ia KojiebaHuM OT KECTKOCTH 17.12.2025 https://m.edsoo.ru/ffob197a
MIPYXKUHBI U MacChl Tpy3a»
45 [IpeBparieHue sHEPTruu Ipu 99199025

MEXaHUYECKHX KOJICOaHHMSIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJIeOaH i
MPY>KUHHOTO MasiTHUKA)
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23.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/ia KoJIeOaHu i
rpys3a, IOABCUICHHOTO K HUTHU, OT MAaCChI
rpy3a»

24.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

49

Mexanunueckue BoaHEL. CBOMCTBA
MexaHu4yeckux BoJH. [IponoabHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepenmus "Mexannyeckue

BOJIHBI B TBEPAOM Telie. CelicMuYecKue
BOJIHEI"

29.12.2025

30.12.2026

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

51

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

12.01.2026

13.01.2026

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

14.01.2026

19.01.2026

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHECHHS.
Mexannueckue Kojie0aHust U BOJIHBI"

KonrtpomnbHas pabota no teme "3aKoHsbl

coxpaHeHus. MexaHndeckue KoneOaHus
U BOJIHBI"

20.01.2026

21.01.2026

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb25f0

56

DNeKTPOMarHuTHOE T0JIE.
SHGKTPOMaFHI/ITHBIe BOJIHBI

26.01.2026

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 27.01.2026
Ypoxk-konpepenuus "Llkana
3JIEKTPOMATHUTHBIX BOJIH. bubnmnoreka HOK
58 Hcnonb30BaHne 3JIEKTPOMAarHUTHBIX 28.01.2026 https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsi3H"
Ypok- e e "Uzyuenne 5
59 ACRTpONALHTHBX BOTH ¢ MONOSIO 02.02.2026  Dromioreka LIOK
P \ Hl R https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeNedoHa
60 Pemenwue 3amay Ha onpeﬂ;enitﬂne 9aCTOTBI 03.02.2026
Y JUTMHBI AJICKTPOMArHUTHON BOJIHBI
DNeKTpOMarHuTHas MPUPOJia CBETA.
. bubnuoreka [IOK
61 Ckopoctb cBeTa. BonHoBbIE CBOMCTBA 04.02.2026 https://m.edsoo.ru/ffob31d0
cBeTa
14 B i
62 acrpocTparere crera, Jammers 00.02.2026 ~ Dbuommorea LIOK
pactipoctp ' we https://m.eds00.ru/ff0b3658
Connua u JlyHsl
3aK0H OTpa)KeHUs CBETa. 3epKaja.
bu6nunorexa LIOK
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA 10.02.2026 https://m.edsoo.ru/ffob38cA
OTpakCHHUS CBETa
64 IIpenomiienue cBera. 3aKoH 11.02.2026 bubnmnoreka HOK
MIPEJIOMJIEHNUSI CBETA https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
bu6nunorexa LIOK
65 Hcnonp30BaHne MOJIHOTO BHYTPEHHETO 16.02.2026 https://m.edso0.ru/ffob3c5e
OTpPaKCHUS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS 17 02.2026
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3ayx-crekno""
67 Ypok-koH(pepeHnus "Vicnoas3oBaHue 18.02.2026



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
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68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmorexa LIOK
' **%02.2026  https://m.edsoo.ru/ffOb3f2c
. bu6nmoreka [IOK
69 [TocTpoenne n300paKeHU B TUH3AX 24.02.2026 https://m.edsoo.ru/ffob444a
Jla6 6ota "O
70 qjixoﬁiiiﬁﬂi’lffoﬁfm 1 omracexo 2502.2026  Pwomiorexa LIOK
Y P . " R https://m.edsoo.ru/ffob4206
CWJIBI COOMPATOIIEH JIMH3BI
Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
& JIUH30BBIC TTPHOOPHI" 02032026 https://m.edsoo.ru/ff0cOa7e
bubnunoreka LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue 03.03.2026 https://m.edsoo.ru/ffObA684
73 Ypok-koHbepeHIus I["e(beKTLI 3pEHHS. 04.03.2026
Kak coxpanuTts 3peHue
P 0 .
0| oS e e
) *** 03.2026  https://m.edsoo.ru/ff0cOf4c
CTIEKTpPAJIbHBIX IBETOB. Jluicriepcust cBeTa
JlaGopatopnas pabdora "OnbITh O
pas3yoXeHuto 06e10ro cBeTa B CIEKTp U bubnmnoreka HOK
75 10.03.2026
BOCIIPUATHUIO L[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipakTukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: qucrepcusi, uHTephepeHIus u 11.03.2026
mudpaxus’”
OmnbiThl Pesepdopaa u miianerapuas bu6muoreka [JOK
" MOJI€JIb aTOMa 16.03.2026 https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa 17.03.2026



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA
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bubnunoreka LIOK

7 atomoM. KBanThbl. JInHelyaThie CIIEKTPHI *** (03.2026  https://m.edsoo.ru/ffO0cl44c
Ypoxk-nipaktukym "Habmronenue bubnmnoreka HOK
80 CIIEKTPOB UCITyCKaHUs" 23.03.2026 https://m.edsoo.ru/ff0c1550
n bu6nmoreka [IOK
81 PanuoakTuBHOCTH U €€ BUIBI 24.03.2026 https://m.eds0o.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka HOK
82 MOJIEINb 25.03.2026 https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHbIe ipeBparnienus. 30Tombl bubsmorexa [JOK
' *** 03.2026  https://m.edsoo.ru/ffOclald
Pemenue 3agau o teme: bubmuoreka [{OK
84 "PanuoakTuBHBIC peBpaleHus" 06.04.2026 https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnanga 07.04.2026
Ypok- "P
86 oy g:ﬁj) o rprpose, mezmHe, 08.04.2026 ~ DHomorexa LIOK
ya " PHPOZE, MEAMHIHIHE, T https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SnepHble peaky. 3aKOHbI COXPaHEHUS 14.04.2026 bubmmnoreka HOK
3apsiI0BOTO U MACCOBOTO YUCE https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBs3b bubmuoreka [IOK
88 MAacchl U SJHEPTUH 15.04.2026 https://m.edsoo.ru/ff0cld7a
89 PCI_HCHI/Ie"3aI[a‘l 1o teMe "fnepHsie 20.04.2026
peakuuu
90 Peaxiuu cunTesa u nejieHus ﬂnep." 21.04.2026 bu6nmorexa LIOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenmus "Anepras
91 JHEpreTuka. J[eficTBus paguoakTUBHBIX 22.04.2026
U3JIy4EHU! Ha )KUBbIE OPraHU3MBbI"
92 [ToaroroBka Kk KOHTPOJILHOU paboTe MO 27.04.2026 = bubmmoteka [JOK



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Teme "DJIEKTPOMArHUTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

86

https://m.edsoo.ru/ff0c223e

KonrponsHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.

93 1 28.04.2026
DNeKTpOMAarHuTHHIE BOJHBI. KBaHTOBBIC
SIBIICHUSA"
[ToBTOpEeHME, 0000IIEHHE.
bubnuoreka [{OK
94 ?'Ia60paT0pI;Ime pa60TI)'{ o Kypcy 29.04.2026 https:/m.edsoo.ru/ff0c245a
BzaumoneiicTrue Tein
IT 600 .P
95 ACHETIBX 11 KEMCCTBCHI 3210 10 04.05.2026  Prommorexa LIOK
P | | A RS https://m.edso0.ru/ff0c2572
Teme "TernoBbie MPoIeCcCh
I1 000 .P
oBTOpeHHE, 0000meHue. Pemenne BuGmmorexa LIOK
96 pacYeTHBIX U KaYeCTBCHHBIX 3a]1a4 110 05.05.2026 }
N https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
IT 600 .P
oBTOpeHwue, 00061eHue. Pemenue BuGmorexa [IOK
97 pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0 06.05.2026 ]
" g https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpEeHue, 060061IEHNE.
bu6nunorexa LIOK
98 'J'Ia60paT0pHme pa6o"TI)1 o Kypcy 12.05.2026 https://m.edsoo.ru/ff0c2c52
CBeToBbIC SBICHUS
IT , 0000 . Pab
99 Te(I)iTT(;I:/IeI:IE(e) Toelxi)e 'I'];ZII{(I:);H iozTZI:eHH;I 13.05.2026 bubmmorexa HOK
. P R https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
100 [ToBTOpenue, o600meHne. Pabora ¢ 18.05.2026 BI/I6J'-II/IOTeKa 1HOK
Tekctamu 1o Teme "KoaebaHust 1 BOTHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, o6o0menue. Pabora ¢ 19.05.2026 bub6muorexa [IOK

TekcTamu 1o TeMe "CBeToBbIe ABICHUA"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600meHne. Pabora ¢
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102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1 20.05
¢dbuszuka"
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 27
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

pas3indaTrb SABJICHUA MO0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHUC

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alluChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OO0BSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2

M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM
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3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

1.11

1.12

pemiath pacdy€éTHbICe 3a7a4i B 1 — 2 JEHCTBUSI, MCIIOJIB3YSl 3aKOHBI U
(dbopMyITbl, CBS3BIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J]a4dl  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABISAThH
¢u3nveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIMHBI

pacrio3HaBaTb NpPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTHh IMPHU MOMOIIU
¢u3nyeckux MEeTOJOB, B ONHCAHUM MCCIEJOBAHUS  BBIICIATH
IIPOBEpSIEMOE  MpPEANONOKEeHHe  (TMIoTe3y),  paziudarb U
UHTEPIPETHUPOBATh IOJyYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

MPOBOAMTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTH  MPOBEPSEMBIC
MPENIONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBIIOJHATh NPSAMbIE U3MEPEHUSI C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKAa3aHUs NMPUOOPOB € YUETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEII0KEHHOMY IIIaHY,
¢ukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, Ie/IaTh BBIBOIbI

0 pe3yJibTaTaM HCCIeA0BAHUS

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC HCKOMOM

BCJINMYHHBI

1.13

1.14

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH TMpH  pabore C
71a00paTOPHBIM 000pyI0BaHUEM
yKa3plBaTh NPUHIUNBI  JCHCTBHS NPUOOPOB M TEXHUYECKHUX

YCTPOMCTB, XapakTepU30BaTh MPUHLHUIBI JEUCTBUS H3YyYEHHBIX
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npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHUS,
UCTONB3ys 3HAaHMA O CBOMCTBax (PU3MYECKUX  SIBICHUA U

HCO6XO,I[I/IMBIC (bl/I3I/I‘ICCKI/Ie 3dKOHBbI 1 3dKOHOMCPHOCTHU

1.15

NPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOIH30BaHMS (PU3UYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HHq)OpMaLIHH B CCTH I/IHTepHCT B
COOTBCTCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIllpoCcOM, Ha OCHOBC
HUMCIOIIIUXCA 3HaHUN | HYTéM CpaBHCHHA PaA3JIMYHbIX HCTOYHUKOB
BBIACTIATD I/IH(l)OpMaIII/IIO, KOTOpasa sABJIACTCA HpOTHBOpG‘-IHBOfI 20048

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

1.18

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MpPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IMMOCTABJICHHBIMHA 3ajjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,I[CﬁCTBPIfI, aJICKBATHO OIICHHWBATDH
COOCTBEHHBIH BKJIaax B  JACATCIBHOCTL TI'PYIINIbI, BBICTPAHWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
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NPOBePsIEMOro
pe3yJabTara

11

1.2

06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pa3jinyaTthb SABJCHUA IO ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

1.3

14

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOJE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (pU3MUECKUE SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

1.8

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

O0O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsICHEHUE U3 |
— 2 JOTMYEeCKUX IIAaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemarh pacyéTHble 3aaud B 2 — 3 JEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(bopMyIbl, CBsI3bIBatOIINE (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4¥l 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU

(I)I/I3I/I‘-ICCKI/IX METOHO0B, UCITIOJILE3Ys OITMCAHUC UCCIICAOBAHUS, BEIACIATD
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1.9

IIPOBEPAEMOC IPCAIIOIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICAOBaHMA, ACJIaTh BBIBOIBI

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMmynMpoBaTh — IpOBEpsieMble
OPEINONIOKEeHUs,, coOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOIOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEIIHOCTH

1.11

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UUYECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIb30BAHUEM TMPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpEeHHs, CleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBHCHUMOCTHU B BHUJAE TaOJHUI] U TpaduUKoOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHIMMbBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHMH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
npuOOpBl IO CXeMaM U CXEMaTHUYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
ANEKTPUYECKUX LENeld C TMOCIAEAOBATEIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEeN

OPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
IMPAKTUYCCKOI'0 MCITI0JIb30BaHHA (1)I/ISI/IV-IGCKI/IX 3HAaHUH B HOBCG)IHGBHOf/i
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpalleHHuH ¢

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U
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CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECACHHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUHM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIOJIb30BaTh TPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MUECKOro COAEpkKaHMs, CIPABOUHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIEKTUPOBaHHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001mmas wHPOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIIEIOBATEIIbCKON JICATEIBHOCTH, MPH OTOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTalue

IIpU BBIIIOJIHCHUHA y‘~I€6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/If/'I (1)I/ISI/ILIGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa
HeﬁCTBHﬁ )51 KOPpPCKTUPOBATDH €ro, aJICKBATHO OIICHUBATDb
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPANBATH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, MMPOSABJIAA TOTOBHOCTbH

paspemaTh KOH()IUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pa3jnydaTrb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1'—1601(06 SIBJICHUC
pacno3HaBaTb MPOABICHHEC HN3YUCHHBIX (bl/ISI/ILIeCKI/IX SBIICHUN B

OKpY’KaloIleM MHpE, B TOM 4YHClIe (U3UYECKUE SBICHHUS B MPHUPOJE,
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14

1.5

IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU IMPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(bUBHYECKUX BEINYNH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro MaTEeMaTU4YecKoe

BbIPAXXCHUC

1.6

1.7

1.8

1.9

OOBSICHATH (PU3MYECKHE MPOILECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMyYecKuX IIAroB C IMOMOMIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bu3nYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiate pacuéTHele 3afayd (ONMUparoIuecs Ha CHCTeMy W3 2 — 3
YpaBHEHMI), HCHOIb3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIIAE WIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIeHus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOMKHO PEUINTh MNpU MOMOILIU
(bU3HYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIEAOBAHUS, BBLACIATH
MIPOBEPSIEMOE TPEIAIOIOKEHUE, OLIEHNWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUSA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSITEIHHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BHIBOIBI
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1.10

1.11

1.12

1.13

1.14

NPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX H3MEPCHUH,
ompenenss cpenHee 3HAUCHHE HM3MeEpsSeMON BelMW4YMHBI ((POKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MPpHOopa)

IPOBOJUTHh HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIOJIb30BAHUEM IMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh PE3YJIbTaThI
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

I‘pa(bI/IKOB, ACJIaTh BbIBOJALI 110 PE3YyJIbTaTaM UCCICAOBAHHUA

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKUX  BEJIUYMH:
IUITAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, Cleays IPEUIOKEHHOM WHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYCHHBIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKU W3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HUX ONUCAHUSA, HUCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHMH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

HUCITIOJIB30BAaTh CXEMBI u CXEMAaTHUYHBIC PUCYHKH HN3YUYCHHBIX
TEXHHUYECKUX YCTPOMUCTB, M3MEPHUTENBHBIX npudopoB u
TEXHOJIOTHYCCKUX TIPOUECCOB IIPU PCIICHUU y‘—Ie6HO-HpaKTI/I‘IeCKI/IX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TIOCTPOSHUST N300pakeHUH B MIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JH3e

NPUBOJIUTH TMpPUMEPHl (HAaXOIUTh HMHPOpPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HH 171 oOecriedeHHs O€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie
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1.18

OCYIIECTBIISATh MOUCK MH(POpMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WuTepHer, camMoOCTOSTENLHO (GOPMYIUPYs TOWCKOBBIA  3ampoc,
HaxOJWTh MYTH  ONpPEAENIEHHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(OpMAallMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA M JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HaKOBOM CUCTEMBI B APYTryro

1.20

co3/1aBaThb COOCTBEHHBbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIbKAX HWCTOYHUKOB (HPU3UIECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NMPOEKTHOW WIIU
UCCIIEIOBATEIbCKOM  JAEATENBbHOCTH, IPU  3TOM  IPaMOTHO
UCIMOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszaesna
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INPE3EHTALUEH C Y4ETOM

0COOEHHOCTEN ayaAuTOpUN CBEPCTHUKOB

1.21

IIPpU BBITTOJIHCHUHN y‘Ie6HI>IX IMPOCKTOB U I/ICCHe)IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUECM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBATHO OIICHUBATb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTbL  TI'PYINNbI, BBICTPAHWBATH
KOMMYHUKATHBHOC B3aI/IMO,Z[eI\/'ICTBI/Ie, MMPOSABJIAA TOTOBHOCTH

paspemaTh KOHMOIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O TMpHUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAHHYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@duznyeckne BenWYUHBL. V3Mepenue  (uzMUeCcKUX
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

1.3

1.4

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAHOBKAa HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOACIEH

1.5

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCTOSIHUIM.
#He#Par###113mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###I3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

2.1

#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###/lpokenne  dactur  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, 1uddysus
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2.3

24

2.5

2.6

BSaHMOHefICTBI/Ie YacCTull BCIICCTBA: IIPUTAKCHUEC U

OTTAJIKUBAaHHC

#H#H#Par#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOCHHUE
ra3oB, )XKMJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) Tell.
BzanmocBs3n MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSHUSAX U HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIBI

[IpakTuyeckune paboOTHI:

#H#H#Par###0OneHka quaMeTrpa aToMa METOJIOM PSI0B (C
UCTIOJIb30BaHueM (GoTorpaduii).

#HHPar###OneITEl 110 HAOMIONEHHWIO  TEIUIOBOTO
pacIIMpeHHs Ta30B.

HHAPar###0nbITel IO  OOHAPYKEHUIO JCUCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuveckoe JBUYKEHUE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r mytu M BpeMeHHn
JIBIDKCHUST
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### Inoraoctes BemecrBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECUCTBUS TE
36 Cwia ynpyroctw u 3akoH ['yka. M3mepeHme cumbl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###HPar#t#IBnenne TaroteHus u cuna Tsokectu. Cuma
' TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHE MOKOS.

TpeHune B npupoie U TEXHUKE
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3.9

3.10

3.11

3.12

###Par###Cnoxxenue CWJI, HaIlpaBJIECHHBIX IO OIHOM

npsiMoi. PaBHOAECHCTBYIOIAs CUIT

[TpakTuyeckue pabOTHI:

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO  JBM)KCHHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOmiIs U Tak gainee). OmnpeneneHue cpemaHei
CKOpOCTH CKONBXEHHS Opycka WM IIapuka 1o
HAKJIOHHON  TuiockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTshKeHus: (aeopmaliu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNbITEL, JAEMOHCTPUPYIOILKE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Teja U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®Ou3nIeCcKre SIBICHUSI B mpupoac: NpuMEpbl ABUKCHUA C
pPas3iIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpAoro Tena. CrnocoObl yMEHBIIEHUS H
YBCIUUYCHUA NaBJICHUA
JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

4.4

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XXUAKOCTAMHU U

rasamu. 3akoH [lackans. [TneBMaTHUeCcKE MallIMHbI
3aBUCUMOCTH JaBJICHUS KUOAKOCTU oT I‘J'Iy6I/IHI>I.
IMuapocraTudeckuii mapagokc. CooOIIaronmuecs CoCypbl.

FI/IIIpaBJII/I‘{CCKI/Ie MCXaHU3MBI

4.5

4.6

AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT

BBICOTHEI HaZl YPOBHEM MOPA

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA
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4.7

JleiicTBue KMIKOCTH M ra3a Ha TOTPYKEHHOE B HHX
Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOTrpYy:KEHHOH B JKUIKOCTH YacTH TeJja.
OnpeneneHye BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€no,  HOrpyxEéHHoe B  KuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBHCHUMOCTh  BBITAJIKUBAIOIICH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

411

du3nyeckue SABJICHUSA B npupoae: BIIMSIHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKMBOM OpraHu3M, IJIaBaHUC

pBIO

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TI'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHHe paBuIIa paBHOBECHS pblUara K 0JIOKY
«3onoToe  mpaBwiIo»  MexaHUKU.  KoapduumeHt
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie

MCXAaHU3MBI B 6BITy N TCXHHUKC
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5.6

[ToreHManpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMiIEi

5.7

Kunernueckas OHEPIus

5.8

5.9

ITonnas MexaHWdecKas OHEPIuUs. 3aKOH HM3MCHEHHS H

COXpaHCHUA MEXaHHUYECKOM SHECPIUun

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue padbOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBWKCHHMU Tejla [0 TOPU30HTAIBHON
nosepxHoctu. HccnenoBanue yciaoBuUM  paBHOBECHs
ppuara. HM3mepenme KIIJI HakJIOHHON IIJIOCKOCTH.

I/I3y‘ICHI/IC 3dKOHa COXpaHCHHA MEXaHUYeCKOM OHCPIUH

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TECIC

YCJIOBCKA

5.11

TexHuueckue YCTpOﬁCTBaI pbryar, HO,HBH)KHLIﬁ n
HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHAas IIOCKOCTb, IMPOCTHIC

MCXaHU3MBbI B 6BITy

Kona
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

TEIUIOBBIE ABJIEHW A

6.1

6.2

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHUs Belectsa. Macca U pasMmepsl
MoJIeKyl.  ONbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE

MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHN
Mogenu  TBEPAOro, IJKMAKOIO W ra3000pa3HOro
cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie

TCIa

6.3

OOBsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tell
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUun

6.4

CMauuBaHue U KanmUJIJIIPHBIC ABJICHUA
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6.5 TemnoBoe pacuMpeHne u cxaTue
66 Temmneparypa. CBsA3b TeMmmepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPIuu: TeIIonepeaua U CoBepiieHue padboThl
6.8 Bunsl Tennonepenauu: TEIONPOBOIHOCTh, KOHBEKIUS,
' U3JIy4yeHue
KonnyectBo  TemnoTel.  YienbHas — TEIJIOEMKOCTb
6.9
BEIlIECTBA
TenmooOMeH u TemIoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
611 [1naBneHue U OTBEpIEBAHNE KPUCTAINIMYECKUX BEILIECTB.
. VY nenpHas TEm0Ta IUIABIECHUS
[MapooOpazoBanne ¥  KoHaeHcanms. Vcmapenue.
6.12 Kunenne. VYpaenpHas  Temora  napooOpa3oBaHMUSL.
. 3aBUCUMOCTh TEMIepaTypbl KMIIEHUSI OT aTMOC(EpHOTro
JTaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TomuBa. Y ieibHasi TENI0Ta CrOPaHUs
[lpunmunsl  pabotel  TernoBbix — asurarene  KIIJ]
6.15 TEIUIOBOTO ABUTrareis. TersaoBble ABUTaTeNId U 3alluTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUS U MPEBpAIlleHUs] SHEPTUHU B TEIIOBBIX
6.16
mpoleccax
[IpakTuueckue padbOTHI:
H#HHHPar###0nbITEl MO OOHAPY)KEHUIO JIEUCTBHS  CHJI
MOJIEKYJISIPHOTO IPUTSKEHMUSL.
6.17 #HHPar##H#OnbIT 10 BBIPAIlMBAaHUIO  KPUCTAJUIOB

MOBAPEHHOM COJIM WIIA caxapa.
#HHPar###0neITEl IO HAOJIOAEHUIO  TEILIOBOIO

paciIupCHHUs ra3os, JKHIKOCTEH U TBép)IBIX TCII.




103

###Par#H#Onpenenenue naBieHUsT BO3yxa B OallJloHE
HIIpuULa.

H#HHHPar###0OnbITE, JTEMOHCTPUPYIOIIHUE 3aBUCHMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HATrpPEeBaHUS WU
OXJTQKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHUMOCTHU
JUIMHBI  CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKOMN
TpYOKe OT TEMIEpPaTypHl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUU Tela B pe3ylbTaTe TEeIulonepenaud u padoThl
BHEILITHUX CHUIL.

#H##Par###lccnenoBane SBJICHUS TEIUIOOOMEHa IpH
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
#HH#Par###Onpenenenue KOJIMYEeCTBA TETUIOTHI,
MOJIYyYEHHOTO BOJOW TMpH TEIJIOOOMEHE C HarpeThiM
METATUYECKUM LIUITUHAPOM.

###Par#H#Onpenenenue  yIeNbHOM  TEIIOEMKOCTH
BELIECTBA.

###Par#t#ccnenoBanue mporecca UCapeHus.
#HPar###OnpeneneHne  OTHOCUTENBHOW  BIaKHOCTH
BO3yXa.

#HH##Par###OnpeneneHue yaelIbHOW TETUIOTHI TIABJICHUS

JIBJA.

6.18

@u3nyeckue SBJICHUA B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKCHHE W KANWUISPHBIE SIBICHUS B TPHUPOJE,
KpUCTAJIBI B Tipupoe, u3inydenne CoiHIla, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHEs, CHeTa.

6.19

TexHnueckue  ycTpoMcTBa:  KalMJUIAPBL, IPUMEPHI
WCIOJIb30BaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS

AOMOB, THI'POMETPBI, IICUXPOMECTP, ITapoBad Typ61/1Ha,
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ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsokeHHBIX Ten.  3akoH  Kyiona
7.2 (3aBHCHMOCTH CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYHMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMH)
Dnektpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro
7.3 nosia. [lpuHIMn cynepno3uiuu 3JIEKTPUYECKUX MOJIeH
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenu »snekrpuueckux 3apsoB. DJIE€MEHTapHBIH
7.4 anektpuueckuil 3apsa. Ctpoenue aroma. [IpoBoiHUKH U
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTo 3apsaa
- ONeKTpUueckuid  TOK.  YCJIOBHUS  CYLIECTBOBaHMS
' ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA
evictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJIEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
' HaIpsHKEHNE
29 CornpoTuBieHue MPOBOJIHUKA. VYnenvHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t yJacTKa Lenu
IlocnenoBarenpHOE M MAapaJlIEIbBHOE  COEAMHEHHE
7.11
MIPOBOJHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUECKOTO0 TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DJNeKTpUYecKre ILeNd U TOTPEOUTETH 3JIEKTPHUECKON
' sHepruu B ObiTy. KopoTkoe 3ambikaHue
214 IlocTosiHHBIE MarHuThl. B3auMMoOJeHCTBHE MOCTOSHHBIX

Mar"HuToB
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7.15

MarautHoe 1oie. MAarduTHOE TIIOJ€ 3€MJIM U €r0

3HAYCHUEC U1 )KM3HHU Ha 3emie

7.16

OmneiT Opcrena. MaruutHoe 1ojie 31eKTPUYECKOTo TOKA.

IIpuMeHeHHe 37IEKTPOMAarHuTOB B TEXHUKE

7.17

7.18

7.19

7.20

JlelicTBUE MarHUTHOIO IOJISI HAa MPOBOAHUK C TOKOM.
DNeKTpoABUTATENIb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
3JIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWCTBAX M Ha

TpaHCIIOpTe

Oneitel  @apages.  SIBneHue  3IEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna

DNeKTporeHepaTop. CriocoOmr TOJTy4SHUS
IEKTPUUECKOW  DHEPruu.  DJIEKTPOCTAHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIrun

[IpakTuyeckue paboOTHI:

OnbIThl O HAOMIONEHUIO 3JIEKTPU3ALUK TeJl UHIYKIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanne JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka palbOThl D3JIEKTPUUYECKON Ienu
MOCTOSIHHOTO TOKA.

W3mepenue u perynpoBaHHe CUIbl TOKA.

W3mepenue u perylnupoBaHue HAIPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEpe3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTope.

OnbITHI, JEMOHCTPUPYIOLIE 3aBUCUMOCTD
INEKTPUYECKOTO CONPOTHUBIIEHUSI IPOBOJHUKA OT €r0
JUIMHBI, IIJIOLAAH MTONEPEYHOr0 CEYEHNs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TpU
MOCJIEIOBATEIBHOM  COEIMHEHUH JBYX DPE3HCTOPOB.
IIpoBepka npaBuiia As CWJIbI TOKA MPU MapajuleIbHOM

COCOMHEHHH  pe3ucTtopoB.  OmpeneneHue  paboTHI
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IEKTPUYECKOrO0 TOKA, UAYILEro 4Yepe3  PEe3UCTOp.
OmnpeneneHue  MOUIHOCTH — 3JIEKTPHUUYECKOrO0  TOKa,
BbIJIeNIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEPE3 JaMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIT/[ narpesarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHS IOCTOSTHHBIX MAarHHMTOB.
N3yueHne MarHUTHOTO 10JIsl TOCTOSIHHBIX MarHUTOB IIPU
ux oObeauHeHMH U pas3jneneHud. McciepoBaHue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OneITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHSI KaTyIIKU C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBleHHs TOKa B Karymke. 3yuenue

I[GI\/JICTBI/IE MAaroiuMTHOIrO I0Jidi Ha IMPOBOAHUK C TOKOM.

Koncrpynposanue u HU3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIIS. H3mepenne KII/
3JEKTPOJIBUTATEIbHOM  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHUIO SABJICHUSA SHCKTpOMaFHHTHOﬁ HHAYKIHUU:
HUCCICIOBAHUC W3MEHCHHH 3HAYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOTI'O TOKa

7.21

dusnueckue SBICHHS B TMPUPOJE: DIEKTPUUECKHE
SBIEHUs B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
pPOJIb MAarHUTHOTO TIOJIS TSI )KU3HHU Ha 3emiie, TOJISIPHOE

CHUAHUC

1.22

TexHuyeckue yCTpOWCTBA: JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETp, PEOCTAT, CUETUHUK DJICKTPUUCCKOH SHEPTHH,
AIEKTPOOCBETUTEIbHBIE ~ TIPHOOPHI,  HarpeBaTeIbHBIC
ANEKTPOIPUOOPHI (puMepHI), AIEKTPUUYECKUE
MPEeIOXPAaHUTENN, DIIEKTPOMATHUT, JIJIEKTPOJIBUTATEINh

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
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Ko Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszzena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuueckoe JBWXKeHUE. MarepuanpHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBUKCHHUH
a5 Yckopenue. PaBHOyCcKOpeHHOE MPSIMOJIUHEIHOE
' JIBIDKEHUE
8.6 ##HHPar##H##CroOonnoe nagenue. OnbiTel ["anunes
###Par#t#PaBHoMepHOE JBIKEHUE 10 OKPY>KHOCTH.
8.7 [lepuon m uacrora oOpamieHusi. JluneiliHas u yriioBas
ckopocTH. LleHTpocTpeMUTeNbHOE YCKOpEHUE
8.8 Ilepssiii 3akoH HetoTOHA
8 8.9 Bropoii 3akoH Herotona
8.10 Tperuii 3akon HproToHa
8.11 H#HH#H#Par###] [puHuUn cyneprno3uiuy cui
8.12 Cuia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJa TPEHMS MTOKOs, IPYTHe BUABI TPEHUS
8.14 #HPar##H#Cuia TsHKeCTH M 3aKOH ~ BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
515 IBuwxenne  mmaHer  Bokpyr  Comnma.  [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMocCTh U meperpys3ku
816 PaBHOBecue MaTrepuaabHOM TOUKH. AOCOIIOTHO TBEPIOE
' TEJ0
8.17 #H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPETUIEHHON
' ochlo0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmynse Tena. U3menenne umiynbca. IMIyabe cribl
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8.19

3aKoH COXpPaHCHUA UMITYJIbCAa

8.20

#HHHPar###PeakTUBHOE NBIKEHUE

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

8.23

8.24

8.25

PaGora cun Ttsbkectu, ynpyroctd, TpeHus. CBs3b

SHEPruu U paboThl

HOTeHI_H/IaJ'IBHaH OQHCPIruAa TCIa, IHOAHATOIO Haj

MMOBEPXHOCTHIO 3eMIIn
[ToTenumanpHast YHEPTUS CKATOU MPYKUHBI

#H##Par####Kunernueckass ~ sHeprua.  Teopema o

KHHETUYECKOM OHCPI'un

8.26

#H#H#Par###3akoH coxpaHeHuss MEXaHUYECKOM SHEPruu

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHne CpeaHE CKOPOCTH CKOJBKCHHS OpycKa
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
OmnpeneneHne yCKOpeHUs: Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnemoBanne 3aBUCHMOCTH IYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTH MYTH OTHOCSATCS
KaKk psSa  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnemoBanue 3aBUCIMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CUlIbI HOpPMalbHOTO JaBieHusa. OmnpeneneHue
kod(duimenta TpeHus CKobkeHus. OmnpeneneHue
KECTKOCTH TpYyKUHBL. OmnpeneneHue pabOTHl  CHIIBI
TpeHHsT TIpU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAIILHOW TOBepXHOCTH. Ompenenenne padbOTHI
CWJIBI  YOPYrOCTH  TpuU  TOabEME  Tpy3a  C
WCIIOJIb30BAHUEM  HETOIBW)KHOTO M IOJABMIKHOTO

OJIOKOB

8.28

@u3nYEeCKUe SIBICHUS B NPUPOJE: NPUIIUBBI U OTIIUBBI,
JIBKeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTUBHOE

ABUIKCHUC KHUBBIX OPTaHNU3MOB
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8.29

TexHuueckue  ycTpoWcCTBa:  CHOUAOMETP,  JATUUKHU

II0JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nukeHne. OCHOBHbBIE XapaKTEPUCTUKU

KOJIeOaHMIA: nepuon, 4acrtora, aMIuinTyaa

9.2

9.3

94

MaremaTuueckui u NPY>KUHHbBIN MasITHUKH.

[IpeBpamenne sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue kosieOaHus. BwIHYyXaeHHBIE KOJIeOaHUS.

Pe3onanc

Mexanundeckre BOJHBL. CBOlicTBAa MEXAHUYECKUX BOJIH.
[IponosnbHBIE U MONEpeyHble BOJHBI. J[MHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHBI B

TBépI[OM TCIIC, celicMUYeCKHE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Wndpa3Byk u yabTpa3ByK

9.7

[IpakTryeckue paboTHI:

OmnpeneneHne 4acTOThl W Tepuona  KoyeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl W Tepuona  KoyeOaHWi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJieOaHMA
MOJIBEIIEHHOTO0 K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMA
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoaa KoJIe0aHui rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

@u3nyecKue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEMUCMUYECKHUE BOJHBI,

IIyHaMHu, 3X0O

9.9

Texuuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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101 DNEeKTPOMarHuTHOE T0JIe. DJIEKTPOMArHUTHBIEC BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMaruuTHas npuponaa cBera. CKOpOCTh CBeTa.
' BomHOBEIE cBOliCTBA CBETa
[IpakTrueckue pabOTHI:
104 N3ydyeHne CBOMCTB  JJIEGKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMJIBHOTO TeiedoHa
dusnyueckue SABJICHUS B TPHUPOAE: OHOJIOTHYECKOE
10.5 JefcTBHE BHIMMOTO, yIbTPaPHOIETOBOTO H
PEHTT€HOBCKOIO U3JTy4eHU I
106 Texuuueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBast monensb cBeta. McTounuku cBeTa
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
OTtpaxenne cBera. [1mockoe 3epkaiio. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEIOMIICHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpaKEHNE CBETA
115 JInnza. Xop jtyyel B TMH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKpPOCKONa U
11 ' TeJIeCKoma
117 I'maz xak onrtuyeckas cuctemMa. bINM30pyKOCTh U
' JATHbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.
' Ciio)keHne CneKTpalibHBIX LBETOB. [{ucnepcus ceera
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCUMOCTU yriia
119 OTpPa)KEHHUS CBETOBOTO JIyda OT YIJIa MMaJIeHHUS.
' #H#HPar##H#l13yueHne  XapakTepUCTHK  M300paKeHHs
MpeaMeTa B TUIOCKOM 3€pKaie.
#H#HPar###ccienoBanue 3aBUCUMOCTH yria
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MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjla TaJeHHUs Ha
TPaHUIIE «BO3JIYX — CTEKIIO.

###Par###lonyuenne UM300paKEHHA C  MOMOIIBIO
coOuparoIe JTHMH3HI.

#H##Par###O0npeneneaue (POKyCHOTO pacCTOSHHS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTHH3BL.
H#HHHPar###0nbITEl TIO pa3lIOKEHUI0 Oeloro cBeTa B
CIIEKTD.

H#HHHPar###0OnbITEl IO BOCHPHUATHIO IIBETA IMPEIMETOB

pH UX HAOJIOCHUH Yepe3 BETOBbIC (DUIBTPHI

dusnueckue SIBICHUS B npupoac: 3aTMCHHA COJIHIIa n

11.10 JIynbl, 11BE€Ta TeN, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OmnbiTel Pezepdopna m 1uranerapHas MOAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanne W morjiouieHue cBera aroMoM. KBaHTBHI
' JInnenyaTble CIIEKTPHI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOrO siapa. M3oTonsl
PannoaktuBHbie mnpeBpamenus. [lepuon momypacnaaa
12 12.5
ATOMHBIX SITIEP
126 SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOTO U
' MacCOBOT'O YHUCEI
12.7 DHeprus CBSI3u aTOMHBIX sifep. CBs3b MacChl U SHEPTUH
128 Peakuu cunaTe3a u Aenenus saep. VICTOUHUKY SHEPTUH
' ConHua u 38€311
12.9 Snepnas osHepretuka. JleMcTBHE  pagUMOAKTUBHBIX
' M3JIY9CHUH Ha )KUBBIE OPTaHU3MBbI
12.10 [IpakTuueckue padbOTHI:
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HaOmronenne CIUIOMIHBIX W JIMHEHYAaTHIX CHEKTPOB
U3ITy4eHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (poTOTpadusiM).

N3mepenue paanoaktuBHOro poHa

dusndeckue SBICHUA B Ipupoac: €CTECTBEHHBIN

paznOaKTUBHBIHA ¢on, KOCMHYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3IYYCHUE TMPUPOIHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIy4YCHUH HAa OpPraHU3M
YeloBeKa
D0 Texuuueckue yCTpoiicTBa: CHEKTPOCKOTI,

VMHJMBHUYAJIbHBIA JO3UMETp, KaMepa Buinbcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U I[I03HABa€MOCTU SIBICHUW TPUPOIBI, O POJMU DSKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponun (GU3MKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTHUHE MHpA, O BKJIAJAEC POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH HpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOIO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJTIOIEHHsT MPaBWJI O€30MAaCHOTO TpyJa: HaOmrofeHUEe (PU3HMIECKUX

SIBJICHUMN:
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YMEHHE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE MPUMEHATh UX I

00BsicHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBaTh KpPaTKOE YCJIOBUE 3a7ayH,
BBISIBIISITh  HEJIOCTAIOIINE JaHHBbIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTH PACYETHI W OICHUBATH PEATUCTHYHOCTH MMOIYYCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI H@ﬁCTBI/ISI TEXHUYCCKHUX

YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
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TEXHOJOTHYECKUX IPOLECCOB MO UX OIMUCAHUIO, UCTIONB3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAUMbIe (PHU3HMUECKUE

3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM Il  oOecreyeHHss O€30HMacHOCTH  NPH
oOpamieHUn ¢ OBITOBBIMH ~ TNpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlIeH cpele; MOHUMaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (U3UKH U TEXHOJIOTUH

A palOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHUS

11

OnbIT mMoMcKa, NpeoOpa3oBaHMsT M MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  INpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHU HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETU
WutepHner; BrnageHue 0a30BBIMM  HaBBIKAMU  NpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COAEePKAHUSA
1 MEXAHMWYECKMUME ABJIEHUA
11 MexaHuueckoe JOBHUXCHHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema oTCcYéTa.
. OTHOCHTCHBHOCTB JOBUXXCHUA
PaBHOMepHOE M HepaBHOMepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPEeIHEH cKopocTu: V = S/t
PaBHOMepHOG HpﬂMOHHHCﬁHOC ABHUKCHUC. SaBI/ICI/IMOCTI) KOOpJAWHAThI TCJIa OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBUKCHUA:
13 X1) =Xy +0 1
rpa(i)I/IKI/I 3aBUCUMOCTH OT BpPEMCHU I IIPOCKIHH CKOPOCTH, IIPOCKIHUH
NepEeMELICHHs, IIyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JABUKCHUHN
3aBUCUMOCTD KOOpAUHATBI TEJIa OT BPEMCHU B CJIIyda€ PABHOYCKOPCHHOTO
HpﬂMOJ’II/IHGﬁHOFO JABUKCHUSA:
5
S =vg # i+ ay = ;
2
@opmynbl UIsI NPOEKUUU MNEpPEeMENICHHs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JIBHUKCHHUU:
2
14 s. (D=0, -r+a].-%.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2{I_TS_T
I'paduku 3aBUCHMOCTH OT BpPEMEHM MJi1 NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, MNPOCKHOUU MNCPECMCIICHHUA, KOOPAUWHATBI TIIpH PABHOYCKOPCHHOM
HpﬂMOJ’II/IHeI\/’IHOM IBHUXKCHUN
15 CBobOomHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10

BCPTUKAIN (,Z[BI/I)KGHI/IG TCJIa BHU3 WM BBCPX OTHOCHUTCIBHO IOBCPXHOCTU
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3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKUUU YCKOPEHHS,
NPOCKIIMH CKOPOCTH M KOOPAMHATHI THpPU CBOOOJHOM TAACHHM Tejla 110

BEPTUKAIU

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

16 yckopenus. @opmyra uis BBIYUCIIEHUS YCKOPEHUS:
2
_w
“ R
dopmyiia, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = !
T
Macca. IInotHocts BewmectBa. @opmyia i BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennyuHa. CloXeHue Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHUA TCJIa U BCKTOpa CUJIbBI, ﬂeﬁCTByIOHleﬁ Ha

TCII0

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fr=-Fi
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TpeHI/Ie IIOKOs U TPEHUEC CKOJIBKCHUA. d)opMyna JJI1 BBIYUCIICHUA MOAYJISA CHIIBL

TPCHUS CKOJILXKCHUA:

1.12 F_=u-N
- M
Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHHUS:
my -M,
F=G.-—L1_2
'L
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Connina. [lepas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
HNmnynec Tena — BeKTopHas pu3ndeckasi BeIUYnHa.
1.15 ﬁ =mp
Hmnynsc cuctemsl Ten. M3MeHneHnne ummynbca. VIMITynbe CHITBI
3aKOH COXpaHECHHSI HMITYJIbCA JUTS 3aMKHYTON CHCTEMBI TEJ:
1.1 D=nh Ly =
6 =y +m, U, =const
PeakTtuBHOE ABMKEHUE
Mexannueckas pabota. @opmyna ajsi BEIYUCICHUS paOOThI CUITBL:
A=Fsoosa
Mexannueckass MOITHOCTD:
1.17
A
N==
I
118 Kunernueckast u moreHImanbHas sHeprusi. Dopmyna 11 BEIYUCIECHUS

KMHETUYECKON YHEPIUU:
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1.19

1.20

1.21

1.22
1.23

m°
Esz

TeopeMa o kuHeTHuecKoU s3Heprun. Gopmyra i BBIYUCICHUS OTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

MexaHnyeckas SJHeprus:

E=E,+E,

3aKOH COXpaHEHUs] MEXaHNYECKOU sHeprun. Popmyiia ajs 3aKOHA COXPAHEHUs

MEXaHUYEeCKOH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.

VYciioBre paBHOBECHS pbluara:
M +M, +..=0
[TonBukHbIHM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,

n= Anonesnas
"%Tpﬁqenma

[aBiienue TBEpIOTO TENA.

CDOpMy.]'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_F

JlaBnenue raza. ATMocepHOe 1aBJIeHHE.
I'nppocraTtuyeckoe naBieHNE BHYTPU KUIKOCTH.

d)opMyna AJId BBIYHUCIICHUA JaBJICHUSA BHYTPH KUAKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

3akoH Apxumena. dDopmyna I8 ONPEACICHHUS BBITAJIKUBAIOIICH

CHUTBI,
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JIEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUJIKOCTh WJIH Ta3:

Foug =pgV

Vcnosue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIAaBaAHUEC

1.24

1.25

Mexanndyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMM.

dopmyra, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpaiienue >SHepruu Imnpu

KoJIe0aTEIbHOM JABHMXXCHHUH

1.26

3aTyxaI0mHe KoJe0aHusL. BLIHY)I(IIGHHBIG koneOanms. Pe3onanc

1.27

MexaHn4eCKHUE BOJIHEL. HpOIIOJH)HI)Ie " TIOINICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha TPaHUIIE
nByx cpen. Mudpa3Byk u yapTpa3Byk

Ilpakmuueckue pabomol

N3mepenne cpeaHeil MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTU
MPY>KUHBI; KO3(PGUIIMEHTa TPEHUsI CKOJBXKEHUS;, paOOThl CHJIBI TPEHUS, CHUJIIBI
VIIPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOHM IUIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIeOaHU TIPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TTOIBHKHOTO
OIoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKMUBAIOIIEH CHUJIIbI
OT MacChl TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI, YCKOPEHHUsI OpycKa OT yrila HakKJIOHA HAINpaBIISIONICH;
nepuoa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAa
KOoJIeOaHUil MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KHHBL,

HUCCJIICAOBAHUC HC3aBUCHUMOCTU IICpHUOa KOJICOAHUH HUTSHOTO MasTHUKA OT
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Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHS pblyara

Qusuueckue A6neHUs 6 npupode: TIPUMEPbl IBMXKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW M HEKMBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIMBBI W OTIHUBBI, JABHXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,

130 PEaKTHBHOE IBMKCHUE KUBBIX OPTraHU3MOB, PhIYard B TEJI€ YEIOBEKa, BIUSHHUE
aTMoc(epHOTO JaBJICHHS HA JXMBOM OpPraHu3M, IUIABaHUE PBIO, BOCHPUITHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUUIOMETP, NATYUKU TOJOXKECHHS, PACCTOSHUS U
YCKOpEHHS, JUHAMOMETp, TOALIMITHUKK, PpaKeThl, pblYar, IOJIBMKHBIA U

131 HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsl IUIOCKOCTh, MPOCTHIE MEXAaHHU3MBI B OBITY,

' coo0IaroImuecs Cocyasl, YCTPOHCTBO BOAONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPAa3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KMHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mogenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBA.
Kpucrammyeckue u amopHsie Tena

29 JBmwxkenne dvactur BemecTBa. CBsA3b CKOPOCTHM JIBUKEGHUS YACTHIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, mupdyzus

2.3 CMaunBaHue U KallWJUISIPHBIE SBICHUS

2.4 TemoBoe paclIupeHue U CkaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunas! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUCHUE
HarpeBanne wu oxnaxaenue ten. KommdectBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

Q+0, +..=0
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Hcnapenne u kouaeHcauus. V3MeHeHHWe BHYTpEHHEH HHEpruM B Ipoliecce

WCIIApEHUsI W KOHJAEHcauuu. KumeHue KUAKOCTU. YAenbHas TeIoTa

210 napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs BO3myxa
[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu
IUIABJICHUU U KPUCTAUIN3ALMU. Y AeTIbHAS TEIUIOTA IIJIaBJICHUS:
2.12 . o,
_}H
BuyTpeHHss sHeprus cropaHus TOIUIMBA. Y AeJIbHAs TEIIOTa CrOpaHus TOIUIMBA:
2.13 g=Q/m
2.14 [Mpunnmns! pabdoTs! TeroBbix asuratencii. KI1/1 reruioBoro apurarens
Ipakxmuueckue pabomul
H3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LHUIMHAPA; KOIUYeCTBa
TEIUIOTHI, MOJYYEeHHOT0 BOJONH KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyII€H HarpeTblii MWIMHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJJAHHOT'O0 HAarpeTbhIM LMIMHAPOM, IOCJIE OIYCKAaHUS €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCUTEIBHOM BIIAXXHOCTU BO3/AYXa; YJEIbHOW TEMJIOTHI
IaBieHuss Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOIBI  IIPH
Pa3IUYHBIX YCJIOBHSX; SIBJICHHS TEINIOOOMEHa NpPU CMELIMBAaHUU XOJIOJHOM U
ropsiuei BOAbI; poLecca UCIIapeHus
Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KallWJUIIpHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPB! UCIIOJIb30BaHUs KPUCTAIIIOB,
217 KUJKOCTHBIM TEpMOMETp, NaTUMK TeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. J[Ba BUa 3IeKTPUUECKHUX 3apsi0B
3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
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3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsok€HHOCTh 3nekTpuyeckoro mois. [IpuHiun
CYNEPIIO3UIINH JICKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsnaoB. JlelcTBHE 3JIEKTPUUECKOTrO IIOJIsS Ha
aeKTpudecKkue 3apsiabl. [[poBOTHUKY U AUDTIEKTPUKHU
[TocTosiHHBIN AMeKTpUYEeCKU TOK. JlecTBUS 3iekTprudyeckoro Toka. Cuiia Toka.
Hanpstxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R=pl/S
38 3akon Oma 15 yuactka snektpudeckoit menu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I, =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U;I=1+1;R=2.
2 2 P
CMeliaHHble COETUHEHMS IPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOM MHIYKLIUH
313 MarautHoe 10JIe TOCTOSIHHOIO MarHuTa. BsaummopeicTBue NOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOT'O MOJISL HA POBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
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Ilpaxmuueckue pabomul

W3mepenue  3I€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pGSI/ICTOpI)I, naMnqua), OT HaIIPsXKCHHA Ha KOHLaxX IIPOBOJHHKA, 3aBUCUMOCTHU

316 COIIPOTHUBIICHUS OT JUTMHBI MTPOBOJIHUKA, IJIOMIAN €r0 MOMNEPEYHOTO CEYCHUS U
YICIBHOTO COMPOTHBIICHHUS.
[IpoBepka mpaBuiIa JUIsl SJIIEKTPHUYECKOTO HAMPSDKEHUS MPH TOCIEI0BATEIIEHOM
COCIMHEHNU TIPOBOJHHMKOB; MpPaBWJIA ISl CHJIBI 3JEKTPHYECKOTO TOKa IIPH
napajuieJIbHOM COCTUHEHNUU ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHUs 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 JIEKTPUUECTBO KMBBIX OPraHW3MOB, MAarHUTHOE IoJie 3eMild, Apeid Mmoiocos,
POJIb MArHUTHOTO TIOJIS JUTSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJICKTPUYECKOW  OSHEPTUH,  SJICKTPOOCBETUTENBHBIE  IPHOOPHI,

3.18 HarpeBaTeJIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JJEKTPUYECKUE
NPEOXPAHUTENN, DIIEKTPOMArHUT, O3JCKTPOABUTATENb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopenb cBeta. [IpsMonuHeliHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Tpenomnienue cBeTa. 3aKOH NPEIOMIIEHUS CBETA

3.23 Hucnepcus cera

324 JIunza. Xox nyueil B nuH3e. POKyCHOE paccTosHME JUH3bL. ONTHUYECKas Cuia

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ilpakxmuueckue pabomul
###Par###13mMepenne ONTUYECKON CUIIBI coOuparomiel JUH3BI, (OKYCHOTO
paccTosiHUs coOMparoIieit JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeIMeTa U

3.26 M300pakeHHs, KOrJa MpEeAMET PacIloioKeH B JBOWHOM (OKyCe), TOKa3aTels

MPETOMIICHUS CTEKIIA.
###Par### IccnenoBanue cBOMCTBa M300pa)KEHUs, MOJYYCHHOTO C TIOMOIIBIO

CO6HpaIOH.IefI JIMH3bI, WU3MCHCHHA (I)OKyCHOTO pacCTosdHnsa ABYX CJIOKCHHBIX
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JIMH3; 3aBUCUMOCTH Yrjia IMpCIOMJICHUA CBETOBOI'O Jiyda OT yrjia ImaacHus Ha

T'paHUIC «BO3AYX — CTCKIIO»

Quzuueckue saenenusi 6 npupoode. 3arMmeHuss ConHua u JlyHel, nBera Teu,

321 ONTHYECKHUE sBJICHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBO/JIBI
4 KBAHTOBEBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peaknuu anbda-u Oera-
' pacmana
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [LnanerapHas Moens aToma
4.3 CocraB aTomMHOrO sipa. M30ToIBI
4.4 [Iepnon nmonypacnana aTOMHBIX SAEp
4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOI0O U MacCOBOI'0 YHMCEN
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIMOAKTUBHBINA (OH,
4.6 KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE W3IYYCHHE TPUPOJHBIX MHHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YelIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN 103UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTuKa
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET
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