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I[TOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHas pabouasl mporpamma 1no ydeOHomy mnpeamery «Dusuka»
(6a30BbIN ypoBeHB) (TpeameTHas o001acTh «EcCTeCTBEHHO-HAYyUHbIE MPEIMETHD»)
(masee  COOTBETCTBEHHO — TporpamMma Mo ¢us3uke, (QusnkKa) BKIHOYACT
MOSICHUTENbHYIO 3aIMCKY, CoOJiepKaHue OOy4eHHs, IUIAaHUPYyEeMble pe3yibTaThl
OCBOCHHMSI POTPaMMBbI 110 (PU3KKE, TEMATHUECKOE IJIAHUPOBAHHE.

[NOACHUTEJIBHAA 3AIIMCKA

PaGouass mnporpamma mno ¢usuke I oOydarommxcss ¢  3aJEpPiKKOM
ncuxuueckoro pazsurtus (nanee — 3I1P) Ha ypoBHEe ocHOBHOTO 00111eT0 00pa3oBaHus
MOArOTOBJIEHa Ha OcHOBe denepanbHOro rocylIapCTBEHHOIO 00pa30BaTENIbHOIO
cTaHjapta ocHoBHoOro oomiero odpaszosanus (IIpukaz Munmnpocsemenuss Poccun ot
31.05.2021 r. Ne 287) (mamee — D®I'OC OO0OO), denepanbHO ananTUPOBAHHON
o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus JIJIsi 00yJarOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 r. Ne 1025), @enepanbHoil paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusi Mo yueOHOMy mipenmery «Duzukay (0a3oBblii ypoBeHb), Konuenmu
npenoaBanus yaeOHoro mpenMera «Du3mka» B 00pa30BaTEIBHBIX OPTraHU3AIUIX
Poccuiickoit  denepanuu, peanu3yomMX OCHOBHBIE  00I1I€00pa3oBaTeIbHbIC
nporpammel, ®DenepanbHol  paboyeil MmporpaMMbl  BOCHUTaHUS, C  YYETOM
pachpeieIieHHBIX M0 KilaccaM MpOBEpsieMbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHS
®enepanbHOl aAanTUPOBAHHOM 00pa30BaTENIbHONM MPOTPAaMMbl OCHOBHOTO OOIIEro
00pa3oBaHus J11 00YUYarOIIUXCS C 3aJIEPIKKOU IICUXUYECKOTO PAa3BUTHUSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusznka

VYuebubii mnpeaMer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIMIMM  JJIst
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (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 MakcuManbHO HampaBieH Ha (OpPMHUPOBaHHME UWHTEpeca K
MNPUPOJHOMY U  COLMAJIbHOMY MHPY, COBEPIICHCTBOBAHME TMO3HABATEIbHOI
nesitenbHocTH  oOywaronuxces ¢ 3[IP 3a cuer oBnajeHUs MBICIUTEIBLHBIMU
omepanusMu CpaBHEHHUs, O0O0OIEHWs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHHUE, POPMUPOBAHNE BO3MOKHOCTEW COBMECTHOM JEATEIHLHOCTH.

N3yuenne ¢Qusuku cmnocoOCTBYeT pa3BuTtuio y oOydaromuxcss ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (DYHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCHPUHUMATh U KPUTHYECKH AHAIM3UPOBATH MH(GOpPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb NMPEAMETA ISl Pa3BUTHUS KUZHEHHOW KOMIETEHIINH



oOydJaronuxcst  3aKJ04aeTcs B  YCBOGHHMM OCHOBBI  (DU3WYECKUX  3HAHMUI,
HEOOXOIUMBIX JUIsl TIOBCETHEBHOM >KHU3HU; HABBIKOB 3JI0POBOr0 M O€30MACHOIO IS
YelloBeKa U OKPYXalolleil ero cpepl 00pasa )Ku3HU; POPMUPOBAHUHU HKOJIOTUUECKOM
KYJIBTYPBI.

[Iporpamma oTpaxkaer coaepxaHue o0ydeHus: npeamery «PU3HnKa» ¢ y4eTom
0COOBIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnagenne TaHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISET ONPEACICHHYIO TPYAHOCTD I 00yYaIOUIXcs C
3[IP. DOto <cBA3aHO C  OCOOCHHOCTSMH  MBICIMTCIBHOM  JESITCIHLHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM ~ BHUMaHHUS, MajbiM  O0BEMOM  MaMSATH,
HEJOCTaTOYHOCTBIO OOWIEro 3amaca 3HAaHWUW, TOHM)KCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.

st mpeoioneHusl TPyAHOCTEH B M3ydeHHH ydeOHoro mpenmera «Duszumkar
HeoOxonuMa  ajganTamusi oObeMa M XapakTepa ydeOHOro Marepuayia K
MO3HABATENLHBIM BO3MOXHOCTSIM JaHHOW KaTErOpuu OOYYaroIIMXCS, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlanHass mporpamMma KOHKPETHU3HPYET COACP)KaHWE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAIMU OOpPA30BATEIBLHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIEA0BATEILHOCTh U3YUYEHUSI pa3/ieyioB (PU3UKKM C YUYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3¢H, JIOTUKM Y4YeOHOro Tmporiecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX ocoOeHHocTel oOyuaromuxcst ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHusi, OMpeaesieT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPAIIHA,
IPOBOJUMBIX  Y4YHTEJIeM B  Kiacce, JaboOpaTOPHBIX paboT, BBIMOIHIEMBIX

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

o0OecreunBarOUi JOCTUKEHUE JIMYHOCTHBIX, METANpEAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YyJIBTAaTOB ITOCPEACTBOM OpraHu3aluu aKTUBHOMU
MTO3HABATEJIbHON JEATENbHOCTH OOYYAIOLIMXCS, YTO OYEHb Ba)XXHO MPU OOYYEHHH
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

ey 1 3axa4u u3y4enust yueOHoro npeamera « Dusuka»

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

OCHOBHOH 11e1bI0 00YYEHHSI AETEH C 3aJACPKKON NMCUXUYECKOTO PAa3BUTHS Ha
JaHHOM TIpeIMeTe SIBISETCS: TOBBIIICHUE COIMATBHON aJamnTaiuu JaeTed depes
npUMeHeHne PU3NIECKUX 3HAHWI Ha TIPAKTHKE.

s obyuaromuxces ¢ 3I1P, Tak ke, Kak U 171 HOPMATUBHO Pa3BUBAIOIIMUXCS
CBEPCTHHUKOB,  OCBaWBAIOIIMX  OCHOBHYIO  00pa30BaTelbHYIO  MPOTpamMmy,
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKue yeiu, Kak:
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= npuoOpeTeHre HHTEpeca M cTpemiieHus oOygaromuxcs ¢ 3[IP k
HAyYHOMY H3yUYCHHUIO MPUPOMABI, Pa3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH;

. pa3BuTHE 0Aa30BBIX MPEICTABICHUNA O HAYYHOM METOJAE MO3HAHUS U
(dbopMHUpOBaHUE MCCIIETOBATEIHCKOTO OTHOIICHHSI K OKPY>KAIOIITUM SIBJICHUSIM;
. dbopMupOBaHUE HAYYHOTO MHUPOBO33PCHHS, HA JOCTYITHOM IS

oOyyaromuxcs ¢ 3I1P ypoBHe, kak pe3yabratra U3y4eHHs] OCHOB CTPOCHHUSI MaTepuu U
(dbyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

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

JlocTikeHue 3Tux 1efiei 00ecreurnBaeTcsl peleHueM CIeAyIOnX 3a0ay.:

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

= npuoOpeTeHNe YMEHUN OMUCHIBATH U OOBICHATH (PU3HUECKUE SIBJICHUS C
MCIIOJIb30BAHUEM IOJTyUYE€HHBIX 3HAaHUH U C OIIOPOU Ha IJIaH/CXEMY;

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

. pa3BUTHE YMEHHUA HAONIONATh NPHUPOIHBIE SIBJICHUS W BBIOJIHATH

ONbITHI, J1a0OparopHble pabdOTBl U  SKCHEPUMEHTAIbHBIE HCCIECIOBaHUS C
HCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB (ITOJT PYKOBOJCTBOM YUHUTEIS);

. OCBOEHUE MPUEMOB PabOTHI ¢ HHPOpMaLMEN (PU3HUUECKOTO COAECpPKaHNUA,
BKJIIOYasi HH(OPMALMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3MKH, aHaIU3 U
OIlCHHBaHUE NH(HOPMAIINH;

= 3HAKOMCTBO cO  chepamu  TpoPECCHOHAIBHOU  JCSTEIBHOCTH,
CBSI3aHHBIMM C (DU3HUKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMHU Ha
JOCTHXKEHUSX (PU3HUECKOM HAayKH.

Ocol0enHocTH 0TOOpa M afanTALMM Y4eOHOT0 MaTepuaJa no Gpusuke

OcHoBoM o0yJeHus 00yJaromMXcs c 3I1P Ha  IpeaMeTax
€CTECTBEHHOHAYYHOT'0 LUKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omeparnuii (aHaJIW3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBINOJTHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (OpMUpPOBAHUE MPUEMOB YMCTBEHHOW pabOThHI: aHAIIN3
UCXOJHBIX JIaHHBIX, IUIAHUPOBAHHWE MaTepuaja, OCYIIECTBICHHE IOATAHOIO U
UTOTOBOTO CAMOKOHTPOJIS, a TaKXKe OCYIISCTBISACTCS JHMKBUAAIMS MPOOEIOB B
3HAHUAX, 3aKpEIUICHNE U3YYSeHHOTO MaTepraia, oTpaboTKa aJrOpuTMOB, TOBTOPCHHE
npoieHHoro. bonpioe 3HaueHne MpUAACTCS YMEHHUIO PACCKa3aTh O BBITIOJHEHHOU
paboTe ¢ TpPaBWIBHBIM YMOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJIOTUU W
COOJTIOICHUEM JIOTMYECKUX CBs3eH B m3iaraeMoMm matepuane. s oOywarommxcs
3[IP Ha ypoBHE OCHOBHOIO 001Ie€ro o00pa3oBaHUsA MO-TPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOYHBIA YPOBEHb PAa3BUTHUS OTACIBHBIX TCHXUYECKUX
MPOLECCOB (BOCTIPUSATHS, BHUMaHUS, MaMSTH, MBIIIJICHUs), CHUKEHHBIA YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUHM YPOBEHb BBIMIOJIHEHUS Y4E€OHBIX 3aJaHUil,
HU3Kas ycrnemHocTs oOydeHus. [lostomy mnpu wusydenuun ¢usuku Tpelyercs



5

LeJIeHaNpaBIeHHOE UHTEIEKTyalbHOe pa3BuTue odoyyatouuxcs ¢ 3I1P, orBeuaroiee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSM. YueT ocoOeHHocTed oOydaromuxcs c¢ 3I1P
TpeOyeT, 4TOOBl NpPH H3YYEHUU HOBOIO Marepuana o00s3aTeabHO IMPOHUCXOIHIIO
MHOTOKPAaTHOE €ro IOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PacKpBIBAIOIINX CBSA3b (PM3UKHU C KU3HBIO; aKTyalIn3alys NEPBUYHOTO KUZHEHHOTO
OTIBITa 00YJArOIINXCSI.

YCcBOGHHE TMPOTpaMMHOIO Marepuaia 1o (U3UKE BbBI3BIBAET OOJbINNE
3arpynHeHus y oOydaromuxcsi ¢ 3P, mostomy Teopust u3yuaercst 0e3 BBIBOAOB
CIOXHBIX (opmyn. 3agadyu, TPeOYIOIUE MPUMEHEHHUs CJIOXKHBIX MaTeMaTHUYeCKHX
BBIUMCIICHUA U (PopMyll, B OCOOCHHOCTM TaKMX TeM, Kak «MexaHuueckoe
NBIKCHUEY», «ApXUMENOBA cuila», «MexaHndeckass SHEprus», «IIEKTPUUECKUE
ABICHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIACCE€ C TMOMOIIBIO
YUHUTEIS.

Oco0oe BHHMMaHuE MpU H3YyYEHUU Kypca (PU3UKU yJesieTcs MOCTAHOBKE M
OpraHM3alM SKCIIEPUMEHTA, a TAaKXKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXKHO C  HCIOJb30BAHHEM
AIEKTPOHHOM JeMOHCTpanuu). HexkoTopbie TemMbl 0053aTeNbHO JOJDKHBI BKIIIOYATh
OMOpHBIE JIabOpaTOpHbIE PAOOTHI, KOTOPbIE Pa3BHBAIOT YMEHHUE IOJIb30BAThHCA
MPOCTEUIIMMUA TMPUOOpaMU, AHAIM3UPOBATH IMOJTYYEHHBIE JaHHble. B cBsi3u cC
OCOOEHHOCTSIMM  TOBEJIEHUS U  JedTellbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTB) MPEIYCMOTPEH CTPOXKAUIINI KOHTPOJIb
3a cOOJIOICHUEM MPABUJI TEXHUKHU O€30MacHOCTH MPU MPOBEICHUH J1a00paTOPHBIX U
IPAKTUYECKUX PadoT.

bonbmoe BHuManue nipu uzydennn pusuku noapoctkamu ¢ 3I1P obparaercs
Ha OBJIaJICHHE UMHU MNPAKTUYECKUMU YMEHUSIMH U HaBblKamH. lIpemycmarpuBaercs
yYMEHbIIIEHUE 00beMa TEOPETUUYECKUX CBEIACHMM, BKIIOYEHHE OTICNbHBIX TEM WU
LEeJbIX pa3felioB B MaTepuaibl Ui  0030pHOr0, O3HAKOMHUTEIBHOTO  HIIU
(dakynbTaTUBHOTO M3yueHus. lIpennaraercss ymeHblIeHUE 00beMa MAaTEMAaTUYECKHUX
BBIYMCJIEHUN 3a CUET YBEJIMYEHHS KAUECTBEHHOTO ONMCAHMS SIBJICHUM U IPOLIECCOB

JlocTaTouHOE KOJNMYECTBO BPEMEHHM OTBOJMUTCS HA PACCMOTPEHHUE TEM M
BOIIPOCOB, PACKPBIBAIOUIUX CBSI3b (PU3UKM C JKU3HBIO, C TEMHU SIBJICHUSIMH,
Ha0IIOAEHUSMHU, KOTOPBIE XOPOLIO U3BECTHBI YYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuMallbHO ~ WCIOJB3YKOTCA ~ MEXKIPEIAMETHBIE  CBA3M C  TaKUMH
TUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecsi c¢ 3IIP
0COOCHHO HYXAAIOTCSI B MPEMOJHECEHUU OJHOTO U TOTO K€ yueOHOro Marepuania B
pa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHUHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUA IIOJIyYEHHBIX 3HAHMW W MNPAKTUYECKUX ymeHuW. Ilo3Bosss
paccMaTpuBaTh OJWH U TOT >K€ YYEOHBIM MaTepualn C Pa3HbIX TOYEK 3PEHUS,
MEXMPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIydlleMy OCMBICIEHHUIO, OoJee
MIPOYHOMY 3aKPEIUICHUIO TTOJYYEHHBIX 3HAHUI U TPAKTUYECKUX YMEHUH.



Buabl pgesarenbHoctH oOyuyamomuxcsa ¢ 3IIP, o0ycioBjieHHbIe 0COOBIMU
o0pa3oBareJIbHBIMH NOTPEOHOCTAMH M o0ecleYHUBAKIIME OCMBICJIEHHOE
0CBOEHME CO/IePKAHUM 00pa3oBaHus MO npeaMeTy «DU3uKa»

Tematnueckass W TEPMHHOJOTMYECKas JIEKCMKAa IO Kypcy (QHU3UKU
cootBeTcTByeT ®OIT OOO.

Conepxanue BUAOB AestenbHOoCcTH oOyuarontuxcsa ¢ 3I[1P Ha ypokax ¢dusuku
OTIpEe/ICTISICTCS UX OCOOBIMH OOpa3oBaTEeNbHBIMU MOTpeOHOCTSIMH. [ToMuMO mIpOKO
ucnonb3zyembix B @OII OO0 obmux ajig BceX 00y4YaromMXcs BUAOB JE€ATEIbHOCTH
CJIeTyeT YCUJINTh BUBI JCSTEIbHOCTH, crieln(UIHbIC 151 JAaHHOW KaTeropuu JCeTeu,
00ecreynBaoNIfe OCMBICIIEHHOE OCBOCHUE COJIEp KaHUsI 00pa30BaHus MO MPEAMETY:
YCUJICHHE TPEIMETHO-TIPAKTUYECKON JEeATEIbHOCTH C AaKTHUBU3AIMEH CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuaia ¢ ONOpPOM Ha aJfOPUTM; «IIOIIArOBOCTHY» B U3YUYEHUU
MaTepuaia; HCIHOJb30BaHUE JIONOJIHUTEIbHOW BU3YaJIbHOH OHOPBI  (CXEMBI,
m1a0J0HBl, ONOpHBbIE TAOJUIBI); PEUYEBOM OTYET O IMpOLEcce M pe3yibTare
JESITEIbHOCTH; BBIINOJIHEHUE CIIEHUANbHBIX 3aJaHui, 00ECIeUnBaOIUX KOPPEKLIUIO
peryiauuu  y4eOHO-II03HABATEIbHON JESTEIbBHOCTM M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOydvarommxcsa ¢ 3IIP cymecTBeHHBIM SIBIIOTCS MPUEMBI paldOTHI C
JEKCHYECKUM MaTepuanoM mo mpenmery. [IpoBomuTcs cmenuanbHas pabora 1O
BBEJICHUIO B aKTHBHBIN CIOBapb 0OYYaIOMIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
W3ydaemple TEepMUHBI BBOJATCS Ha TOJHCEHCOPHON OCHOBE, 00s3aTenbHA
BU3yaJIbHAS MOAJEPIKKA, AITOPUTMBI pabOTHI C OINPEIeTICHIEM, OTIOPHBIE CXEMBI IS
aKTyaJlu3aluy TEPMUHOJIOTHUH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEbHBIMU TOTPEOHOCTSIMU OOYyYaIONIUXCS C
31IP, npu mniaHupoBaHWU pabOThl YYEHHKAa Ha YPOKE CIEAyeT NpUICP’KUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Tlpu ompoce HeEOOXOAUMO: JdaBaTh aJTOPUTM OTBETA; pa3peliarh
MOJIb30BAThHCS MJIAHOM, COCTABJICHHBIM MIPU MOATOTOBKE JIOMAIIHETO 3a/1aHHUs; 1aBaTh
Oojplle BpeMEHHM TOTOBHTHCS K OTBETY Yy JOCKH;, pas3pemiarb Jenarb
MpeBapUTENbHbIC 3aIMCH, TIOTH30BATHCS HATIISAHBIMU TTOCOOUSMHU.

2. Tlo BO3MOXKHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOISUIME U YTOUHSIOLIUE
BOTIPOCHI, KOTOPHIE IOMOTYT MM IOCJIEIOBATEIFHO U3JI0KUTh MaTeprall.

3. CucremaTnueckd NpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOETIOB B MPOIIEIIIEM MaTepurale.

4. B mporiecce u3ydeHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOparaercs
Ha HanboJiee CIOKHBIE pa3esbl n3ydaeMon Tembl. HeoOxoammo yare oOpamarses K
HUM C BOIPOCAaMH, BBIICHSIONIMMU [OHMMaHHME ydyeOHOro Marepuaa,
CTUMYJIMPOBATh BOIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera « Pusnka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oOpa3oBaHus ydeOHbIN npeaMer «Du3nka) BXOJUT
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B TpeIMETHYI 001acTh «EcCTecTBeHHbIE HAyKW» M SBISICTCS 00S3aTeNbHBIM IS
nzyuenus. Copaepkanue yueOHOro mnpeamera «@Du3uka», TPEICTABICHHOE B
®denepanpHOil paboueit mporpamme, coorBercTByer ®PI'OC OO0, denepanbHOi
00pa3oBaTENbHOM MpPOrpaMMe OCHOBHOTO o0miero oOpazoBanus, DenepanbHOMN
aJanTUPOBAHHONW 00pa30BaTEIBLHOW IpOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
A 00yYarommxcsl C 3aJepXKKOil mcuxudeckoro paszputusa. OOIIee YHCIO 4Yacos,
PEKOMEH/IOBAaHHBIX Ml M3y4YeHHUs (PU3UKA Ha 0a30BOM ypoBHEe, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kilacce — 68 yacoB (2 yaca B HeJleN0), B 9
kiacce — 102 yaca (3 yaca B HefIeIniO).

COHEPXAHUE YUEBEHOI'O [TPEJAMETA «®U3UKA»
7 KIIACC

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

@du3uKa — HayKa O pupoAe. SBieHUs TpUpoabl (MCl). Pu3nyecKue SBICHUA:
MEXaHUYECKHUE, TEMJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKU U3Y4arOT npupoay. Ecmecmeenno-
HayuyHulll Memoo NO3HAHUA: HaOM0oeHue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blIOBUIICEHUEe  2UNOMe3, JKCHNEePpUMEHm NO NpogepKe 2unomes, O00bACHeHUe
Habo0aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MOOeel.

[IpenmMeT u MeTO bl (PU3UKH.

jIeMm&zcmpamm3

1. MexaHuueckre, TEIUJIOBbIE, JJEKTPUYECKHUE, MarHUTHbIC, CBETOBBIC
SIBJICHMUSL.

2. duszndeckue TpuOOPHI U MpoleIypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimul

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

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )XUIKOCTH U TBEPAOTO Tema

4. Onpeoenenue pazmepos mavlx mei.

5. H3mepenue TemiepaTypbl MpU TMOMOIIM KUJKOCTHOTO TEPMOMETpa H
JaT4yuKa TeMIepaTyphl.

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

1 MC — s1eMeHTBI cofepkanns, BKIIOUAIONME MEXIIPEIMETHEIC CBSI3H, KOTOPHIE OAPOGHEE PACKPHITH! B
TEMATUYCCKOM IINIAHUPOBAHUU.

2 3)16013 " JaJiIe€ KypCUuBOM 0003HaYEHEI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSTENILHO ONpe/elisieT 00beM N3ydaeMoro MaTepHana.

® Bee JlemoncTparmu i JlabopaTopHbie paGoTEI, MPEICTABICHHBIE B COAEPKAHMH, JOMYCKAETCs (MOKHO) TIPOBO/IHTH,
HCTIOJB3YsT HHPOPMAITMOHHBIE U YJICKTPOHHBIC TEXHOJIOTHH (IMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS O CTPOEHNH BellecTBa

CrpoeHue BelecTBa: aToOMbl M MOJEKYJIbL, ux pasmepovl. Onvimol,
Odokasvlearoujue OUCKpemHoe Cmpoetue 8eujecmad.

JlBwkenne dactwi BemecTBa. CBs3b CKOPOCTH JBW)KCHHS YaCTUIl C
TeMriepaTtypoii. bpoyHoBckoe mBwkenue, mauddysui. Bzaumoodeiicmeue uacmuy
seujecmea. NpUmMsdceHue U OMmmaikusaHue.

ArperaTHbIE COCTOSIHHSI BEIIECTBA: CHMIPOEHUE 2A308, HCUOKOCIEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesazv medcoy ceoucmeamu eewecme 8 pPAa3HbiX
acpe2amHvlX COCMOSHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvlx COCMOSIHULL 80ObL.

ﬂemoncmpauuu4

1. Habmonenre OpOyHOBCKOTO JTBUYKEHUS.

2. Habmonenue quddysumn.

3. Habnwoenue  saenenuil, 00 BACHATOUWUXCS NPUMSIICEeHUEeM unu
OMMANKUBAHUECM YACNUY BCUIECMBA.

Jlabopamopnvie pabomul u onvimol

1. Oyenxa oOuamempa amoma MmemoooOM psid08 (C UCHONL30BAHUEM
gdomoepaghuii).

2. OnbITHI IO HAOJIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEl IO OOHAPY)KEHUIO NEUCTBHS CHJI MOJICKYJSIPHOTO TPHUTSDKCHHS
(271eKmpoOHHAA 0eMOHCMPAUUSL).

Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl

Mexannueckoe aBUkKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. Cpeousia ckopocmv npu HepasHomepHom OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenune wuHepUMH. 3aKoH uHepyuu. Bzaumolelicmeue men KAK NPUYUHA
uUsMeHeHus cKopocmu O0eudxceHus men. Macca kak mepa uHepmHocmu meia.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYN 8 eOUHuye
0b6véMa sewecmaa.

Cuiia Kak XapakTepUCTHKa B3auMoJeucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowpto Ounamomempa. SIBIEHUE TATOTEHUS W CHUJIA
Tsokectd. Cuna msowcecmu na opyeux niaanemax (MC). Bec tema. HeBecoMocCTs.
CnoxeHue cujl, HalpaBJIEHHBIX MO OAHOW mpsmoii. PaBHoxeicTBytomas cui. Cuia
mpenus. Tpenue ckoavbocenus u mpenue noxos. 1Ipenue ¢ npupooe u mexuuxe (MC).

jlemomcmpauuu3

1. HaGnronenue MexaHn4ecKoro IBMKCHHS Tela.

2 N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.

3. Habmronenue sBIIeHUs] HHEPITUH.

4 HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

4 o
371ech 1 Aaliee MPUBOINUTCS PACIIUPEHHBIHN MepeveHb Jab0paTOPHBIX PabOT U OTBITOB, U3 KOTOPOTO YUUTENb JeNaeT
BBIOOD IO CBOEMY YCMOTPEHHUIO.
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S. CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEll.

6. CrnoxeHue Cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOA.

Jlabopamopnvie pabomul u onvimoul

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOIO  ABWKEHUS  (IIapUKa

B KUJIKOCTH, MOJICJIA DBJEKTPUUECKOTO aBTOMOOWIIA WU T.I.) (2J1eKmpoOHHA:A
0eMOHCmpayusi).

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

3. Omnpenenenve IIOTHOCTH TBEPAOTO TENA.

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

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

BCCa TCJIa U XapaKTCpPa COIIPHUKACAIOIIUXCA HOBerHOCTeﬁ.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH M ra30B

Hasnenue. Cnocobvl ymenvuienusi u ysenuvenus oaeénenus. [lasnenue easa.
3asucumocms OasneHus 2aza om o00wvéma, memnepamypwvi. llepedaua oOasnenus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. IInesmamuueckue
MauiuHvl. 3aBUCUMOCTb JTaBJICHUS KUAKOCTH OT Tiyounsl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnn u arMmocepHoe pAaBieHue. [lpuuunvi cyujecmeosanus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocpeproco
0asneHus. 3a8uUcumMocms ammoc@eprHo2o 0asieHuss Om GblCOmMbl HAO YPOBHEM MOPA.
IIpubopul Ons uzmepenus ammocgheprno2o oasnienus.

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

emoncmpayuu
3aBUCUMOCTh JAAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapasnnueckunii mpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

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

1. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

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

Jlabopamopnvie pabomul u onvimoul

ogkwbdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpyKEHHOM
B >KHJIKOCTH YaCTH TeJia.
2. OnpeneneHue BBITAIKMBAIONIEH CHWJIBI, JCHUCTBYIOIIEWM Ha Telo,

NOTPYKEHHOE B KUJKOCTb.
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3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbI, JECWCTBYIOIIEH Ha
TEJIO0 B KUJIKOCTH, OT MAacCHI TeJa.
4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

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

S. KoHcTpynpoBanue  apeomeTpa  WIM  KOHCTPYHPOBAaHUE  JIOJKH
U ONpeAeIIeHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MeEXaHHM3MBI: pblYar, OJOK, HaKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecus pvivazca. Ilpumenenue npasuna pasHosecus pviuaza Kk 610kKky. «3o010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. [IpocTbie MeXaHU3MBI B OBITY U
TE€XHUKE.

Mexannueckass dHeprus. Kuumemuueckass u NOMEHYUANbHASL  IHEPIUSL.
llpespawenue oonoco 6uda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPIrUU B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

JaGopamopnvie paéomwt u onvimot’

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

2. HccnenoBanue ycinoBuid paBHOBECHS pblyara.

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

4, N3ydyeHne 3akoHa COXpaHEHUS MEXAHUYECKOW DHEPIuu (271eKmpOHHAA
demoncmpauusi).

8 KUIACC

Pa3znea 6. TensioBble siBJIeHUS

OcHOBHblE  NONOJNCEHUSI MONEKYIAPHO-KUHEMUYEeCKOl mMeopuu  CmpoeHus.
sewecmsea. Macca u pazmepvt amomos u monexyis. Onvimbsl, noomeepicoaroujue
OCHOBHbIE NONOHCEHUSL MOSEKYNAPHO-KUHEMUYECKOU Meopul.

Mopgenun TBEPAOro, JKUAKOTO M Tra3000pa3HOr0 COCTOSIHMM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwscHenue ceolicme 2azos8, Hcuokocmeu u
MmeEéPObIX Mmell HA OCHOBE NONONCEHUL MONEKYIAPHO-KUHEMUYECKOl Mmeopuul.
CmauuBaHUe U KanuiisapHvle Aenenus. 1eniogoe pacuupenue u cocamue.

Temneparypa. Cssa3b memnepamypvl cO CKOPOCHbIO MENNI08020 OBUICEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus — GHYMpEHHel  SHepeuu:
menJionepeoaud u cosepuierue pabomui. Buowi menionepeoayu:
Menionpo8oOHOCMb, KOHBEKYUSL, U3TyYEHUe.
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KonmaecTBo TemnoTel. Yoenvnas mennoémkocms eeuwecmsa. 1enioobmern u
menjiogoe pasHosgecue. YpagneHue meniogo2o baiauca.

lInasnenue u omeepoesanue KpUCMAaiIUdecKux gewecms. Yoenonas menioma
nnasnenus. Ilapoobpasoseanue u roundencayus. Hcenapenue (MC). Kunenwue.
Yoenvnas mennoma napoobpazosanus. 3a8UcumMocms memnepamypsbl KUNeHus: om
ammocgheprnozo daenenus. Brasxcnocmov 6030yxa.

OHeprus TOIIUBA. YoenvHas menioma c2opanusl.

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

3axon coxpaHnenus u npespaweHus dHepeuu 8 menyiogvlx npoyeccax (MC).

Jemoncmpayuu

1. Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

2. Ha6mronenue nuddysun.

3. HabGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.

4, Hab6nronenue TemioBoro paciumpeHus Ted.

5. N3menenune naBieHus raza nMpyu U3MEHEHWH 00bEMa M HAarpEeBaHUU WM
OXJIQKICHHH.

6. [IpaBuna u3MepeHus TeMIepaTyphbl.

1. Bue! Termonepenayn.

8. OxnaxaeHue npyu COBEPIICHUU pabOTHI.

Q. HarpeBanue npu coBepIieHUN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHeHHe TEIUTOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaGmroaeHue KUTICHUS.

12. HabGmrogeHue mOCTOSHCTBA TEMIIEPATyphl MPHU TJIABJICHUU.
13. Mogenu TeIIOBbIX ABUTATENEH.

Jlabopamopnwvie pabomul u onvimol

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

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 0 HAOJIIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. Ornpenenenue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAKICHHUS.

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

1. HaGnronenue wu3MeHeHUsT BHYTPEHHEH OJHEPrUu Tela B PE3yJIbTare
TerIonepeaaY ¥ paboThl BHSITHUX CHJI.

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

9. Onpeodenenue Koauyecmea menjiomsl, HNOJYYEHHO20 B000U NpU

menioooMmeHe ¢ Hazpemvim Memaiiudeckum YuIuHOPOM.
10. HccnenoBaHue mpoiiecca UCIapeHusl.
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11. OmpeneneHue OTHOCUTEIHHON BIAXKHOCTH BO3IyXa.
12.  Onpeoenenue yoenvHoti meniomol niasieHus: ibod.

Pa3znen 7. JjekTpuyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. J[Ba pola 3IEKTpUUECKUX 3apsnoB. B3aumopeiicTBue
3apSKCHHBIX TEI.

Onextpuyeckoe mone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHoOM YpPO8He).

Hocumenu snexmpuyeckux 3aps006. DnemeHmapHwili 31eKmpudecKuil 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYEeCKUd TOK. VYcnosus cywecmeosanus 51eKmpuyecko2o moxa.
HNCcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOIO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3aXx.

PaGota W MOIIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon [lcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu INEKMPUYECKOU dHepauu 6 Obimy.
OnekTpuueckas nemnb. Cuina Toka. DIEKTpuuecKkoe HanpsukeHue. CONpOTUBIICHHE
MIPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsa. 3akoH OMa JJid ydyacTKa LEnu.
[TocnenoBarenbHOE W MApaUICIBHOE COCIUHEHHWE NPOBOAHUKOB. Kopomxoe
3aMblKaHUe.

ITocTostHEBIE MarHUTHL. B3anMoaeiicTBHEe MOCTOSIHHBIX MarHuToB. Maenumnoe
none. Maenumnoe none 3emau u e20 3HayeHue OasA HcusHu Ha 3emae. Onvim
Opcmeoa. Macnumnoe none snekmpuyeckoco moka. llpumenenue 31eKmpomacHumos
6 mexHuxe. [lelicmeue MACHUMHO20 NOJL HA  NPOBOOHUK C  MOKOM.
Dnekmpoosuecamens nocmosiHHo20 moka. Hcnonvzoeanue snekmpoogucamenei 6
MEeXHUYECKUX YCmpOoUCmeax u Ha mpancnopme.

Onvimul @apades. Henenue snekmpomaznumuon unoykyuu. Ilpasuno Jlenya.
Inexmpozenepamop. Cnocobwi NOJYYeHUs. NeKMPUUECKOU SHep2UlU.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu
DIIeKTpU3aLUS TEIL.

JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsi UHAYKIIUS.

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

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

0. DIEeKTPUYECKHI TOK B KUJIKOCTH.

11. T 'a3oBwIit pa3ps.

12. HV3MepeHue CUIIbl TOKA aMIIEPMETPOM.

13. H3mepeHue 3IEKTPUUECKOTO HATPSHKEHUS] BOJIBTMETPOM.

HoOoo~NoORwWNE
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14. PeoctaT u MarasuH CONPOTUBIICHUM.

15. BsauMmopeicTBUE NOCTOSIHHBIX MATHUTOB.

16. MopenupoBaHrue HEBO3MOKHOCTH Pa3/IesIeHHUs OJIOCOB MarHuTa.

17. MonenupoBaHHEe MAarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE 1oJIe TOKa. DIEKTPOMArHHuT.

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

21.  DaexTpoABUTATENh MOCTOSIHHOTO TOKA.

22. MHccnenoBaHue sSIBICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.  Omnprter dapajes.

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

25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

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

2.  HccrmenoBanme ACHCTBUSA DSICKTPUYCCKOTO IIOJSI HA TPOBOJHUKH H
JTUDJICKTPHKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

4.  VI3MepeHue U pEeTyIMPOBAHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSDKCHHS.

6.  Uccrneoosarnue 3a8ucumocmu cuivl moxa, udywjeeo uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, O0eMoHCmpupylowue  3a8UCUMOCMb  IJIEKMPUUECKO20
Conpomuenenus NnpoeoOHUKA OMm €20 ONUHbl, NIOWAO0U NONEPeyHO20 Ce4eHUsl U
Mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPANCEHUU NPU NOCLEO008AMENbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa npasuna 0ns cuibl MOKAa NpuU NAPANIETbHOM COECOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI IESKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmnpeneyieHHe MOUTHOCTH DJEKTPUUECKOTO TOKA, BBIIEISIEMON Ha
pe3ucTope.

12. WccnenpoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSKECHHS HA HEH.

13.  Onpeoenenue KII/[ nacpesamernsi.

14. HccnepoBaHuE MarHUTHOTO B3aMMOJICHCTBUSI MOCTOSIHHBIX MarHUTOB.

15. HM3ydyeHue MarHuTHOrO IOl TOCTOSIHHBIX MAarHUTOB TP HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OneiThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKAa M HAIlpaBJIEHUs TOKA B KaTYIIIKE.

18. H3ydeHue AeHCTBUS MarHUTHOTO MOJISL HA MMPOBOJHUK C TOKOM.
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19.  Koucmpyuposanue u uzyuenue pabomoi 21eKmMpooBUSAMEIi.

20. Usmepenue KIIJ] a5ekTpoaBUTraTeIbHON YCTAaHOBKH.

21. OmnpITl MO WCCJICAOBAHUIO SBICHUS AJICKTPOMATHUTHOW WHIYKIIHH:
MCCJIEI0BaHNE N3MEHEHUN 3HAUYCHUS U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannyeckue siBJICHUSA

Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema  OTcyérTa.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMEpHOE MPSIMOJIMHEITHOE
nBwxkeHue. Hepasnomepnoe npamonunetinoe ogudcenue. CpenHssl U MeHOBEHHAs
CKOpOCHb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npsamonuneinoe osudicenue. (CB0OOTHOE
naneuue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

IIepseiit 3ak0oH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akoH HeroToHa.
lpunyun cynepnozuyuu cu..

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

Cuna TKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nanenus. euswcenue nianem eokpye Coanya (MC). Ilepsas kocmuyeckas ckopocho.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepualibHOW TOUKU. AOcortomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio 8paujenuss. MoMeHT cunibl. [lenmp msocecmu.

Nmnynsc tena. Mszmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
nmnyibsca. Peaktusnoe asmxkenue (MC).

Mexanuueckass pabora M MOIIHOCTh. PabGoTta cun TsxkecTu, ynpyzocmu,
mpenus. Céazv snepeuu u pabomul. IloTeHUManbHasE SHEPTUsl Teja, NOJHATOrO Haj
HOBEPXHOCTBIO 3eMIU. [lomenyuanvrasn suepaus cocamou npyscunvl. Knaernueckast
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPaHEHHUsS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu

1. HaGntoieHne MexaHW4YecKOoro JABMXKEHHS Tela OTHOCHUTEIbHO pPa3HBIX
TeJI OTCUETA.

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

3. N3Mepenne ckopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUSI.

4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. HaOmronenue ABMKEHUsI Teia Mo OKPY>KHOCTH.

6. HaGnrogenue MexXaHMYECKUX SBJICHHMM, MPOUCXOIALIUX 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.  HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEI.

9.  H3meHeHue Beca Tela MPU YCKOPEHHOM JIBHKCHHH.

10. TIlepemaua ummysbca MpU B3aUMOACHCTBUHU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJIECUCTBUU TEIL.

12.  CoxpaHeHue UMIyJIbca MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13.  CoxpaHeHue uMIyibca Npu abCOMIOTHO yIIPYTrOM B3aUMOJICHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHE MEXaHUYECKOM SHEPruu Ipu CBOOOIHOM NaACHUU.

16. CoxpaHeHHe MEXaHMYECKOW DSHEPrMM IpU JBIKEHUU Tela IOJ]
JeHCTBUEM MPYKUHBIL.

Jlabopamopnwie pabomul u onvimol

1.  Koucmpyupoeanue mpakma 05 pazeoHa u OalbHeluulec0 pagHoMEPHO20
OBUINICEHUS WAPUKA UTIU TETIeHCKU.

2. Ornpenenenue CpeIHEe CKOPOCTHU CKOJBXKEHUS OpycKa WU JABUKCHUS
HIAPUKA I10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tella MPU PABHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

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 yucesi, mo
coomeemcmeyrouue npomesiCymKu 6pemeru 00UHAKOBDL.

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

7. Omnpenenenne ko uireHTa TPEHUS CKOJIbKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKEHUU Tela

10 TOPU3OHTAIBHON TOBEPXHOCTH.

10. Ompenenenne pabOTBI CHIBI YOPYTOCTH TPH TOIBEME Tpy3a
C MCIOJIb30BAaHUEM HEMOJABH>KHOTO U MOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHHUS SHEPIHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHbBI

KonebarensHoe npmkenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: TIEPHO/I,
yacToTa, aMIIuTyna. Mamemamuyeckuii u npysxcunHuli masmuuku. Ilpespawenue
9HepauU npu Ko1ebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeinyxeHHbie koneOanus. Pezonanc.

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

Hemoncmpayuu

1. HaGnronenue xomeGaHuii TEN TMOJ MEUCTBHEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

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

3. HaGmoienue BeIHYXKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

4, Pacnpoctpanenue npoI0abHBIX U MOMEPEYHBIX BOJIH.

S. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopnuie padomul u onvimul

1. OnpeneneHrue 4YacToThl M TMepuoja KOJIeOAHHM MaTEeMaTHYECKOTO
MasITHUKA.

2. Omnpenenenre 4acTOThl M TEpHoja KoieOaHuil MPYKMHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

3. UccnenoBanne 3aBUCUMOCTH TepuoAa KoJeOAHUN MOABEHIEHHOIO K
HUTHU TPy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH  TepuoAa KOJIEOAHUN  MIPY>KUHHOTO
MAasiITHHKA OT MAacCChl Tpy3a (2J1eKMPOHHAA 0eMOHCMPAYUL).

5. [IpoBepka HE3aBUCUMOCTH MEpHoIa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TEpHOoJa  KoJieOaHUM
NPY>KMHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

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

Pazgea 10. DneKTpOMArHUTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHeble  BOJIHBL.  Ceoucmea
INeKMpoMacHuUmuslx 60aH. ILllkana snekmpomacHummubix 601H. Hcnonvzosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOL CEA3U.

DJIeKTpOMarHuTHas npupoja cera. CkopocTh cBeTa. BoOJHOBBIE CBOMCTBA
CBeTA.

Hemoncmpauuu

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

JaGopamopnvie pabomst u onvimot’

1. N3yuenne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pasznen 11. CBeToBbI€ SIBJICHUA

JlyueBast Mmonienb cBeta. MicTounuku cBeta. [lpsamonunelinoe pacnpocmpanerue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axoH
ompascenus ceema.
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[Ipenomnenue cBeta. 3akoH MpeloMileHUs cBeTa. [lonHoe @HympeHHee
ompaxcenue ceema. Mcnonvzoganue HOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8emoB8ooax.

Jluaza. Xom nydert B nwmH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCMb.

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

Jemoncmpayuu
[IpsiMmonuHeHOE pacpocTpaHeHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuyeckuid CBETOBOI.

Xox mydeid B cOOUparoIieit JInH3e.

XoJ1 Tydel B pacCEUBAIONIECH JIMH3E.

[Tonyuenne n300pakeHU ¢ TOMOIIIBIO JIUH3.

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

11. PaznoxeHue Oenoro cBeTa B CIIEKTP.

12. Tlomydenwue Genoro cBeTa MpH CIOKEHUN CBETA PA3HBIX 1BETOB.
Jlabopamopnwie pabomul u onvimol

HOooo~NoOkwWhE

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

2. N3yuenne xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.

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

4, [Tony4yenue n300paxkeHUi ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue  (HOKYCHOTO  pAacCTOSIHUSI W ONTHUYECKOW  CHJIBI
cobuparoue JUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

6. OneITel MO Pa3lOKEHHIO OEJIoro CBETa B CIEKTp (2/1eKmpoHHasA
demoncmpauus).

7. OnBITEI IO BOCHPUSTHIO IBETA MPEAMETOB MPH WX HAOIIOJCHUM Yepes3

[IBETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanTOBbBIE SIBJICHUSA

Onvimovl Pezepgopoa w mnanetapHas Mojenb atoma. Moxens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmeol.

PagnoaktuBHOCT. Anbgha-, 6ema- u eamma-uznyuenus. CTpoeHHUE aTOMHOTO
anpa. Hyxknonnas moodens amomnozo s0pa. Hzomonwi. PaouoaxkmugHbie
npespawerust. Ilepuoo nonypacnada amomHwix soep.

SAnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsSIOBOTO M MacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).
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SAnepnas sHepretuka. /leiicmeus paouoaKkmuHblX U3TYUYeHUll HA JHCUBble
opeanusmol (MC).
Hemoncmpayuu
CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.
CrexTpbl pa3au4HbIX ra30B.
CnekTtp BoJopoO/a.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.
Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.
./Iaﬁopamopuble pabomul u onvimot

ook wbdE

1.  Habnawoodenue cniowHbix u TUHEUYAmMbIX CHEKMPOB U3TYUEeHUsL.

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

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

IHoBTOpHUTEIBLHO-00001IAKOIMIA MOAYIb

[ToBTOpUTENHEHO-0000IIAIOIINKA MOTYJIb IPEIHAZHAYEH ISl CUCTEMATU3ALMH U
000011IeHHs] MPEIMETHOTO COACPM AHUS U ONBITA JIEATEIbHOCTH, HMPHOOPETEHHOIO
IIPU U3YYEHHUH BCETO Kypca (PU3HKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHO-HAy4YHasi I'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIIEIOBAaHUS
SBJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3HUECKHE
SBJIEHUS, TPUMEHSA TMOJy4YeHHbIE 3HAHUSA, pemarbh 3aJayd, B TOM 4YHCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESTETBHOCTHBIN XapaKTep AAHHOIO pasjesa peain3yercs 3a
CY€T TOTO, YTO y4YalMecs BBIMOJIHSIOT 3aJJaHUs, B KOTOPBIX UM MpeIaraeTcs:

" Ha OCHOBE IMOJYYEHHBIX 3HAHMM pacro3HaBaTh W HAy4YHO OOBSICHATH
(du3nuecKkue SBJICHUS B OKPYXKAIOIEH MPUPOJE U MOBCETHEBHOMN KU3HU;

" JCIOJIb30BATh MO PYKOBOJCTBOM I€Aarora Hay4yHble METOJIbl UCCIIEI0BAHNUS
¢u3nuecKkux SBJICHUWA, 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, MPaKTHYECKOrO0 HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAIICHMS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUU.

Kaxnmas w3 TeM [JaHHOro paszfena BKJIOYAET OAKCHEPUMEHTAIbHOE
UCCleIoBaHUE OOOOIAINIET0 XapakTepa Ha YCMOTPEHUE Meaarora M MpH €ro
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nomoiny. Pasnen 3aBepiiaeTcsi NpPOBENECHUEM JUArHOCTUYECKOM M OLIEHOYHOMU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O IIPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

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

Haubonee 3HAaUNMBIMH SIBJISIOTCSL:

JINYHOCTHBIE PE3YJIbTATDI:

B pe3ynbrate uzyuenus GpuU3MKU Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHUs y
obOyuatomierocs ¢ 3I1P OyayT cdopMupoBaHbl ClIeAyIOIMIKNE JIMYHOCTHBIE PE3YyIbTaThl
B YaCTH:

1) maTpuoTUYECKOrO BOCIIUTAHUSA:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOU
(u3nUecKoil HayKH;

LEHHOCTHOE OTHOLIECHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(U3HUKOB;

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

TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B OOCY>KICHUH OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX MpOoOJIeM, CBSI3aHHBIX C MPAKTUYECKHMM HPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAaHHWE BAXHOCTH MOPAJIBbHO-3TUYECKUX MPUHLHUIIOB B JEATEILHOCTH
YYEHOT0;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

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

4) IEHHOCTH HAyYHOT'O MTO3HAHUS:

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

pa3BUTHE HAy4YHOW JIOOO3HATENPHOCTH, HWHTEpeca K HCCIIeI0BaTEIbCKON
NEeSATENbHOCTH;

5) bopMupoBaHUA KyJIbTYpPbl 3J0POBbS M SMOIIMOHAIBHOTO OJIArOMOIydHns:

OCO3HAaHWE IIEHHOCTH 0e30MmacHoro obOpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MMaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

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

6) TPy/AI0OBOTO BOCITUTAHMUS:
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7) aKTUBHOE ydacTHE B PEIICHUM MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTreNnbHON  OpraHu3alldd,  HACEJIEHHOr0  MyHKTa, POJHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIbHOM HANpaBICHHOCTH, TPEOYIOIMIMX B TOM YHCIE H
du3nYeCKuX 3HAHMIA;

UHTEPEC K MPAKTHUECKOMY U3YUCHHIO PO ecCcHil, CBSI3aHHBIX ¢ (PU3HKOI;

8) PKOJIOrMYEeCKOTI0 BOCIIUTAHUS

OpUEHTAIMSI Ha TpPUMEHEHHE (U3MYECKUX 3HAHUHM I pelieHus 3aaad B
00JIaCTH OKpYXAIoLEel Cpeibl, NIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOMXHBIX
MOCJIEJICTBUM ISl OKPY>KarOLIEH CpeJibl;

OCO3HaHHME TJI00aJBHOrO XapakTepa JKOJOTMYECKHX MpoOJeM M IMyTed Hux
pelIeHMUS;

9) amantanuy K U3MEHSIOIUMCS YCIOBHSIM COLMAIIBHOM U IPUPOJAHOMN CpEeIbl:

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

NOBBIIICHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  Y€pe3  IPAKTUYECKYIO
NEeSATENbHOCTD;

NOTpeOHOCTHh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYITUPOBATH
UJIeH, IOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHWI M KOMIETEHTHOCTEHW B 00JacTU
du3uKY;

IUIAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PM3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJIU3UPOBATH U BBISABIISTH B3aUMOCBSI3U MPUPOJIbI, 0OIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

OLICHKa CBOMX JIEMCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOLIYIO CpELy,
BO3MO>KHBIX INI00AJBHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynusepcanvbHblMu y4eOHbIMU NOZHABAM ETIbHBIMU 0ClICHEUAMU:

1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIICCTBEHHBIM TMpPU3HAK KJIacCU(PUKALMKA, OCHOBAaHUSA IS
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEUMS B paCCMAaTPUBAEMbIX (haKTaX, JaHHBIX U
HaOIOJICHUSIX, OTHOCSIIITUXCS K (PU3UUYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYHMHHO-CJICACTBEHHBIC CBS3U MPU M3YYCHUU (PU3UYECKUX SIBJICHUU U
MPOIIECCOB, MPOBOJIUTH BBIBOJIBI C MCMOJIb30BAHUEM JICAYKTUBHBIX M UHIYKTHUBHBIX
YMO3aKIIOUE€HHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SAX (DU3NYECKUX BEIUYUH, MPU
HEO0OXOIMMOCTH IO PYKOBOJCTBOM YUHTEIIS,

BBIOMpaTh croco0 pernieHus yueOHoW (u3nyeckoi 3aauu (CpaBHEHUE HECKOJIbKHUX
BApUAHTOB PEIICHUS, BHIOOp HamOoJiee MOAXOISAIIEIO C Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB) MO PYKOBOJICTBOM YUUTEIIA.

2) 6a30BbI€ UCCIIENOBATEILCKHIE ICHCTBHS:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HMHCTPYMEHT MTO3HAHUS;
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IPOBOJUThH MO IUIAHY OIBIT, HECIOXKHBIA (PU3NUYECKUN SKCIEPUMEHT, HEOOJBIIOE
uccienoBanue (U3MUECKOro SIBICHUS, MpPU HEOOXOIUMOCTH TOJ] PYKOBOJICTBOM
YUUTES;

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

3) pabora ¢ uHpopMaIei:

MPUMEHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTHI W 3alpoChl MPHU TMOHCKE U OTOOpE
uH(GOpPMaIlMK WM TaHHBIX C y4ETOM MPEIOKEHHON yuyeOHOU (hru3nuecKkoi 3amauu,
IpY HEOOXOJUMOCTH IO PYKOBOJICTBOM YUUTENS,

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

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIBHYIO (hOpMY IpeacTaBieHUs MH(OpMaLUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4d HECIIOKHBIMU CXEMaMM, JuarpaMMaMu, WHOU
rpadukoi U UX KOMOMHALUAMU, TIOJT PYKOBOJCTBOM YUHUTEIIS.

Osnadenue yHusepcanbHblMu y4eOHbIMU KOMMYHUKAMUBHOIMU OCUCHGUAMU:

1) obuenue:

B XO0/ie OOCYXJI€HHd Y4YeOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT U
MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl U BBICKA3bIBATH
u7en, HaleleHHbIe Ha pEIIeHHE 3aJayd U MOAJep)KaHue OiarokenareabHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JMAJIoOra,
OoOHapyXUBaTh pPa3IM4YMe U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh  PE3yibTAaThl  BBINOJIHEHHOTO  (PU3WYECKOT0  OIbITa
(3KCTIepUMEHTa, UCCIIeI0OBaHUS, IPOEKTA).

2) cOBMeCTHasl IeSITEIbHOCTD (COTPYIHUYECTBO):

NOHMMATh U KCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAUBUAYAIbHON pabOThI
MIPU PEIIEHNN KOHKPETHON (hU3HUECKOM MPOOIEMBI;

NPUHUMATH eI COBMECTHOW JEeATEIBHOCTH, OPTraHM30BBIBATH JEHCTBUS TO €€
JOCTHKEHHIO: PACTIPEACIIATH POIU, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHTas KaueCTBEHHOTO pPEe3yibTara 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 B3aUMOJCHCTBHUSL.

Osnadenue ynugepcaibHbiMu yueOHbIMU PeCYIAMUCHBIMU OCUCH GUAMU:

1) camoopranuzarusi:

BBISIBJISITH NMPOOJEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TPeOYIOIMX IJis
penieHnus GU3NIECKUX 3HAHUM;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHATHS pelleHUul (MHIUBUIYaJbHOE,
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 OIEHKY CUTYaIlMW W TpeiJiaraTh IUIaH €€ W3MEHEHUs, NP HEOOXOIUMOCTH
MO/T PyKOBOJICTBOM YUHTEIIA;

OOBSACHATh TPUYUHBI JOCTIKCHHUS (HEIOCTIDKCHHSI) PE3YJIbTaTOB JEATEIHLHOCTH,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY

OIICHHMBATh COOTBETCTBHUE PE3yiIbTaTa IEIH U YCIOBUIM.

3) SMOLIMOHAILHBIA WHTEIUIEKT:

CTaBUTH ceOs1 HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WIIH TUCKYCCHH HAa HAYYIHYIO
TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYToro.

4) npuHsATHE CE0s U IPYTUX:

IpU3HABaTh CBOE MpaBO Ha OMIMOKY MpU pelieHuH (U3MYECKUX 3ajady Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

TpeOoBaHuss K mNpeIMETHBIM pe3yJbTAaTAM OCBOCHHSI Y4eOHOro ImpeaMerTa
«Du3uKa», pacnpeaejeHHbIe 110 rogaM 00yUeHUs

Pesynbratel 1o TOAaM (QOpPMYIUPYIOTCS 1O TPUHIMUIY J00aBJICHUS HOBBIX
pe3yibTaToOB OT roja K ToAy (pe3ylbTaTbl OYEPEJHOrO Toja IO YMOJIYAHHUIO
BKJIFOYAIOT PE3YyJIbTaThl NPEIbIAYIIHNX JIET).

7 KIIACC

[IpeameTHsie  pe3yibTaThl Ha  0a30BOM  YpOBHE  JOJKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OPUEHTUPOBAThCA B TMOHATUSX W OINEPUPOBATH MMU Ha 0a30BOM YypOBHE:
dbu3nYecKre U1 XUMUYECKUE SIBJICHUS; HAOII0/ICHUE, SKCIIEPUMEHT, MO/JIeJb, TUTIOTE3a;
eIUHULIB (PU3NYECKUX BEJIMYMH; aTOM, MOJICKYJIa, arperaTHbie COCTOSIHUS BEIECTBa
(TBEpmoe, KMIKOe, Ta3000pa3HOE); MEXaHWYECKOoe JABWKEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, PaBHOACHUCTBYIOIIAs  CUJ,
nedopmanus (yrpyras, IiacTHUecKasi), HEBECOMOCTb, COOOIIAIONTUECS COCYIbI, C
ONOPOU Ha JUJAKTUYECKHUN MaTepral

— paznuyath siBlIeHus (muddys3us; TEMIoBoe MBMKCHHE YAaCTHUIl BEIIECTBA;
PaBHOMEPHOE [IBUKEHHE; HEPABHOMEPHOE [BUKEHHE; WHEPIUS;, B3aUMOJICHCTBUE
TEN; pasHogecue meépovlx meil ¢ 3aKpenjiéHHOU 0Cbl0 8paujeHus; iepeaada J1aBIeHUs
TBEPJIBIMU TEJIAMH, KUIKOCTSIMH M TazaMH; aTMOC(EpHOE JaBJICHHE; TIJIaBaHUE Tel,
peBpalIeHNs] MEXaHUYECKOW YHEPTUH) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (uU3MYecKkoe SBJICHHE, TOCIe
MIPEABAPUTEILHOTO 00CYKICHUS C TIe1arorom;

— pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MUECKHUX SBIICHUU B OKPYKAIOIIEM
MHpE, B TOM 4YHCIE (PU3NYECKHE SBICHUS B MPUPOJIE: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOW M HEKHMBOW MPUPOJEC; NCUCTBUE CUJIbI TPEHUS B
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OpUpPOAEC U TEXHHUKE; BIUSHUE aTMOC(EPHOro AaBJiCHUS HAa >KUBOM OpraHu3M;
IUIaBaHUE PbIO; pblYaru B TeJNie 4YeNIOBEKa; MPU ATOM MEPEeBOJUTH MPAKTUUYECKYIO
3amayy B y4e€OHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA/MPU3HAKUA (HU3UIECCKUX
SIBJICHUM C IIOMOIIBIO IIeJarora;

- ONKCHIBaTh M3Y4YCHHBIC CBOMCTBA TEN W (UIUYECKUE SIBICHUS, HCIOIB3YS
¢usnyeckue BenWUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMsl, IIYTh,
CKOpPOCTb, CpEIHSA CKOPOCThb, CWJa YIPYTOCTH, CHJa TSKECTHU, BEC Tena, Cuila
TpeHus, naBiieHue (TBEPAOro Tena, >KUJIKOCTHU, Ta3a), BBITAJKHUBAIONIAs CHJIA,
MexaHudeckass padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbL, KO3 UIIMEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETHYECKas W TOTCHIMAJIbHAS SHEPIus) ¢
OMOpOM Ha CXeMy; MPHU OMHCAHUM PACKPBIBATh (PU3MUECKHI CMBICI HCIOJIb3YyEeMbIX
BEJIMYMH, UX 0003HAUYCHUS U CAMHUIIBI (PU3NYECKUX BEIUUYUH, HAXOOUMb Gopmyisl,
cesazvI8aowue OaHHYI0 (QUIUYECKYIO BETUYUHY C OpY2UMU GeIUYUHAMU, CMPOUMDb
epaghuku  uU3YYeHHwvIX  3asucumMocmeli  Qu3UYecKux eeiuyuH C OINOPOM Ha
JTUAJTAKTAYECKAN MaTepua,

- XapaKTEpHU30BaTh CBOKMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
IpaBuiia CIOKEHUS CUJ (BIOJb OJHOM MpsiMOi), 3axon I yka, 3axon Ilackans, 3aKoH
Apxumeda, npasuno pasHosecusi pvluazca (610Ka), «3010moe Npasusioy» MeXaHuxu,
3aKOH COXPAaHEHHsS MEXaHWYECKOM DSHEpPruM; Iph H3TOM JaBaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA W 3aNUCLIBAMb €20 MAamemMamuiecKoe 8blpadiceHue noo
PYKOBOOCMBOM nedazoz2a ¢ 00Cyxcoenuem niana pabomaol;

- OOBSCHATh (PU3UUECKHE SIBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyalluid NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: NpH MOMOIIU
nejarora BBIABISATH MPUYMHHO-CIIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKHUX IIAroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (M3UYECKUX SIBJICHUM,
($U3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

- pelaTh TUIIOBBIE PAcYETHBIE 3aJayd B |IENCTBHE C OMOPOM HA aAITOPUTM,
OpeaBapUTENbHO PAa300paHHBII COBMECTHO C II€AaroroM, HCHOJb3ys 3aKOHBI U
(GopMyiibl, CBsA3bIBarOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE AaHalU3a YCIOBUS
3a/lauyd 3aluchiBaTh KPaTKOE YCIOBWE, MOJCTABIATh (U3MUECKHE BEIMYMHBI B
dbopMyIIBbl U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE IS
penieHus 3aja4, OEHUBATh PEATMCTUYHOCTh OJYYeHHON (PU3UUECKOI BEIHMYUHBI;

- pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOILIU (PU3UYECKHUX
METOJIOB TMOCJ€ MPEABAPUTEIBHOTO OOCYXKJIEHUS C TMEeJaroroM; MNpU MOMOIIU
nejgarora B ONUCAaHUM HCCIEAOBAHMS BBLACIATH MPOBEPAEMOE MPEANOI0KEHHUE
(rumoresy), ¢ OMOPOI HAa TUIAKTUUECKUN MaTepuall pa3auyaTh U UHTEPIPETUPOBATH
MOJIyYEHHBIN pe3yJIbTaT, HaXOAUTh MOCie O0CYKIEHUS C MeIaroroM OUIMOKH B XO/€
OTIBITA, JIETIATh BHIBOJIBI IO €T0 PE3YIIbTaTaM;

— YMETh HaxOJUTh C HCMIOJb30BaHMEM LHU(PPOBBIX 00pPa30BaTEIbHBIX PECYPCOB
OMbITBI O HAOTIOJNEHUIO (U3MYECKUX SBJICHUM WIM (PU3NYECKUX CBOWCTB TeJl:
dbopMynMpoBaTh  MPOBEPSEMbIE  MPEANOIOKEHUS, coOupaTh  yCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYyAOBaHUSI C OMOPOM HAa CXEMy, 3alUChIBATh XOJl ONBITA U
(opMyIHpPOBATH BHIBOJIBI IO PYKOBOACTBOM IM€/1arora;
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- BBITIOJIHATH MPsIMbIE U3MEPEHUS PAaCCTOSIHUSI, BPEMEHU, MAcChl Tena, 00bEMa,
CHJIBI U TEeMIIepaTyphbl C HCIOJIb30BAHWEM AaHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB C
OMOpOM Ha aJIrOpPUTM; 3alKUChIBaTh IIOKa3aHUs NOPHOOPOB C Y4ETOM 3aJaHHOU
a0COIOTHOM MOTPELTHOCTH U3MEPEHHI;

- IPOBOJUTH COBMECTHO C IIE€JAaroroM MCCIEI0BAHUE 3aBUCUMOCTH OJIHOM
(¢u3znyeckol BETMYMHBI OT JAPYroil € UCIOJIB30BAHMEM MPSIMBIX HM3MEPEHUN
(3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBWXKYILErOCs Tejla OT BPEMEHHU JBM)KEHUS TeEla;
CUTTbL MPEHUsL CKOTIbICEHUsI O 8eca med, Kayecmea 00padbomKuy nogepxHocmetl me’
U He3a8UCUMOCMU CUTbl MPEeHusi Om NIowWaou CONPUKOCHOBEHUS. 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
niasanus mej, yClo8ull pagHosecus pvliaza u 610x08); oA pyKOBOJCTBOM Iefarora
Y4acTBOBaTh B IUIAHUPOBAaHUU Y4YEOHOTO HCCIEAOBaHUS, COOUpPATh YCTAHOBKY H
BBINIOJIHATh U3MEPEHHMS, CIAEAYs MPENIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJTy4€HHOW 3aBHUCUMOCTH (DPM3MUYECKUX BEJIMYHUH B BHUJE MPENJIOKEHHBIX TaOIUI[ U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

- IPOBOAUTH KOCBEHHBIE U3MEpeHHs] (U3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJIOTO TeJIa; CUJIa TPEHUS CKOJIBKEHUS; TaBJICHUE BO3/IyXa;
BBITAJIKUBAIOIIAs CUJIa, JEWUCTBYIOIIAs Ha TMOrpYyXKEHHOE B IKUAKOCTb TEJO;
KO3(PUIIMEHT MOJIE3HOTO JAEUCTBUS MPOCTBIX MEXAHU3MOB), CIEIYS MPEAJIOKEHHON
WHCTPYKIWU; TPU BHINOTHEHUH M3MEPEHHUH TOJ] PYKOBOACTBOM II€Jarora coOuparthb
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUMCIISTH 3HAUEHNUE NCKOMOW BETTMYUHBI,

— coOI0aTh MpaBuia TEXHUKU 0e30MacHOCTH Mpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;

— COIOCTABJIATh NPUHLHUIBI JAEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JAUHAMOMETpP, COOOILIAIOUINECS] COCyAbl, OapoMeTp, pblyar,
MOJBIKHBIA M HEMOABMKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMNOpPOM Ha
JTUJTAKTAYECKAN MaTepua,

— XapaKTepU30BaTh MPUHIIUIIBI ICUCTBUSA M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJE MPEABAPUTEIILHOTO OOCYXKJIEHHSI C MEAaroroM ¢ OMopod Ha MX
onucaHus (B TOM YHCIIE: MOAIIUITHUKYN, YCTPOMCTBO BOJAONPOBOAA, THAPABINYECKUN
IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOK HACOC, aPEOMETP), UCIOJIb3Ys 3HAHUS O
CBOMCTBAaXx (DM3MYECKUX SIBJICHUM ¥ HEOOXOonuMble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

— OPUBOJUTH MPUMEPHI / HaXOIUTh UHPOPMAIMIO O IMpUMeEpax MPaKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >XM3HM HJisi oOecreyeHus
0e3omacHOCTH TpHU OOpalleHHH C MNpUOOpaMU M TEXHUUYECKHMMH YCTPONCTBAMH,
COXpaHEHUsl 3/J0pPOBbSl U COONIOACHUS HOPM DKOJIOTMYECKOTO TIOBEACHUS B
OKpYKarolIEn Cpee;

- OCYUIECTBJISTh C MOMOIIBIO TIeAarora 0TOOp UCTOYHUKOB MH(OPMAIIMU B CETH
WHTepHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUW M MyTEM CpaBHEHUS pPa3IUYHBIX HCTOYHUKOB BBIIEISTH
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UHPOpMAIMIO, KOTOpasi  SBJIAETCA  NPOTHUBOPEUYMBOM  WJIM  MOXKET  OBITh
HEJ0CTOBEPHO;

- UCIIOJIB30BaTh IPU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-TIOMYJISIPHYIO
aUTepaTypy (PU3MUECKOro CONEp)KaHWs, CIPAaBOYHBIE MaTEpUANbI, PECYpPChl CETH
WNHTepHeT; BiageTh MNpuUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa30BaHUA
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

- CO3/1aBaTh I0JI PYKOBOJACTBOM IIefarora C OOCYKJIE€HHEM IulaHa pPadOThI
KpaTKuE€ IHMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopManuu (U3NYECKOTO COJAEP)KaHUS, B TOM YHUCIE MYyOJUYHO JeNlaTh KpaTKue
COOOILEHUSI O pe3ysIbTaTax IMPOEKTOB WIM YYE€OHBIX HCCIEJOBaHMM; MpU HSTOM
rPaMOTHO HCMOJb30BaTh W3YUYCHHBIM TMOHATUHHBIA ammapaT Kypca (U3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEM;

- IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHHMI IOJ PYKOBOACTBOM
nejarora pacupesiesiTb 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU
3aJla4aMu, CJIEAUTh 3a BBINOJHEHWEM IIIaHA JCUCTBHUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIbl; BBICTPAUBaTh KOMMYHHUKATHUBHOE
B3aUMOJECHCTBUE, YUYUTHIBAsI MHEHUE OKPYKAIOILIKX.

8 KUIACC

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  YpOBHE  JOJKHBI ~ OTpaXkaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUIA:

— OpPUEHTHUPOBATHCS B IOHATHUSAX U ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB UM MOJIEKYJ, arperaTHbie
COCTOSIHHMSI BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HbIE Tella, HACHIIIECHHBIA U
HEHACBIIICHHBIA Tap, BJIAKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIHUs,
TEIMJIOBOW JIBUraTelb; AJEMEHTAPHBIN AJIEKTPUUECKUN 3apsll, JJIEKTPUUECKOE IOJe,
MIPOBOJTHUKH U TU3IEKTPUKH, TOCTOSHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;

— paznuyaTh SBJIEHUS TOCIE MPEABAPUTENILHOIO OOCYXIAEHUS C TMeaaroroMm
(TemyoBoe  paclIMpeHue/ckaThe, — TeIulonepenava,  TEIJIOBOE  pPaBHOBECHE,
CMauyvBaHUE, KalnWJUISIPHBIE SIBIICHHS, WCIAPEHHE, KOHJICHCAIUS, I[UIABJICHHUE,
KpucTtaiu3anusi (OTBEpAEBAHUE), KUIEHUE, Terionepenaya (TerIonpOBOAHOCTD,
KOHBEKLIMSA, W3IyYeHHUE); SJCKTpHU3alMs Tell, B3aUMOACUCTBUE 3apslOB, AEWUCTBUS
ANEKTPUYECKOr0 TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHICTBHE MarHUTOB, JE€HCTBHE
MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAasT WHIYKUHUA) IO
OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

- pacno3HaBaTh C MOMOUIBIO TEAarora MpPOSBICHHE W3YYEHHBIX (PU3MYECKHX
SBJICHUM B OKPYXKAIOIIEM MHUpPE, B TOM uucie (U3NYECKUEe SIBICHHUS B TPHUPOJIC:
MMOBEPXHOCTHOE HATSKEHWE M KaNWJUISIPHBIC SIBJICHUS B NPHUPOJE, KPUCTAIIbI B
npupoze, usnydenue ColHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE
pOChI, TyMaHa, WHes, CHEera; 3JIEKTPUUECKHUE SIBJICHHUSI B aTMOC(epe, dJIEKTPUUECTBO
KUBBIX OPTaHM3MOB; MAarHUTHOE ToJie 3eMiiH, Jpeiid MOIIOCOB, POJb MAarHUTHOTO
MOJIS 1Sl )KU3HU Ha 3eMJle, OJISIPHOE CUSIHUE; IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
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3aja4y B Yy4eOHYI0, BBIACNATH CYLIECTBEHHbIE CBOWCTBA/NIPU3HAKU (PU3NYECKUX
SIBJICHUU

— ONHKCHIBaTh TOJI PYKOBOACTBOM IIeJarora ¢ OOCYXJCHHEM IUIaHa pPaOOThI
M3YYCHHBIC CBOWCTBA TN U (PU3UUECKHE SABICHUS, UCTIOIB3Ys PU3NUECKUE BETMUNHBI
(Temneparypa, BHYTPEHHSISI SHEPIHsl, KOJUYECTBO TEIUIOTHI, yIEIbHAs TEIMIOEMKOCTb
BEIIECTBA, YJAENbHAs TEIUIOTa IUIABICHUS, YAENbHAs TEIUIOTa MapooOpa3oBaHMUS,
ylledbHas TEIIOTa CTOPaHus TOIUIMBA, KO3 (ULUEHT NOJE3HOTO JENCTBHS TEIIOBON
MalIUHbl, OTHOCUTENbHAS BIIAJKHOCTh BO31YyXa, JJEKTPUUYECKUN 3apsl, CHJla TOKA,
AIEKTPUUECKOE HaIpsDKEHUE, COIIPOTHUBJICHUE IIPOBOJIHHUKA, yIAEIbHOE
CONPOTHBJICHUE BEIIECTBA, pabOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKa); IpHU
ONHCAaHUU MPaBWIBHO TPAaKTOBaThb C IOMOUIbIO MEeAarora (pU3WYECKUd CMBICI
UCIOJIb3YEMBIX BETMYHMH, 0003HAUEHUS U €AMHULIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh
(opMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3HUECKYIO BEIMYHUHY C APYTUMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

- ONpENENATh NOCINE IMPEABAPUTENBHOIO OOCYXKJIEHHUS C TNEeAaroroM CBOMCTBa
Tel, (U3UYECKUE SABJICHHS W MPOLECCHl, HCIOJb3Yd OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHHUs BELIECTBA, NPUHLHUII CYIIEPIIO3ULIAN
nojiell (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUus 3apsja, 3akoH Oma nams
ydacTKa UeNH, 3axkoH [[icoyni—/lenya, 3aKOH COXPAHEHMS] SHEPTHH; IIPU HTOM
HaXOJUTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAXKEHHE C
ornopoi Ha uudpoBbie 00pa30BaTEIbHbBIE PECYPCHI;

- COOTHOCHUTB I10J1 KOHTPOJIEM TeJarora (u3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHKCJI€ U B KOHTEKCTE CUTYallUid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Mpu
MTOMOIIIY T€Iarora BhISBIATH MPUUYNHHO-CIIECTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHE
3 1-2 jormyeckux maroB ¢ Omnopod Ha |—2 W3y4YeHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pelaTh TUMNOBBIE PACUETHBIC 3a7a4u B 1—2 NIEWCTBUS C ONMOPOM Ha aJrOpUTM,
OpeIBapUTEIbHO PAa300paHHBIII COBMECTHO C NEAAaroroM, HCHOJb3ys 3aKOHBI U
(GopMyiibl, CBsA3bIBarOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE AaHalU3a YCIOBUS
3a/1a4y 3alMCBIBATH KPATKOE YCJIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JUIS PEILICHUS
3aJlauM, BbIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsi €€ pelIeHUs, TPOBOAUTD
pacy€Thl U CPAaBHUBATH MOJYUYEHHOE 3HAUEHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU
JaHHBIMU;

— UMETh NPEJICTaBICHUE O MpoOIeMax, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIH
($U3MUEeCKUX METOJIOB TMOCE MPEABAPUTENBHOrO OOCYXKACHUS C IIeAaroroM;
UCIIOJIb3Ysl OINMCAaHUE MCCIIEIOBAHUSA, BBIIEIATH NPOBEPSEMOE MPEAIOIOKEHUE,
OLICHMBATh NPABUJIBHOCTH MOPSAKA IPOBEICHUS UCCIENOBaHUS, 1€J1aTh BEIBOBL;

- yYMETh HaXOJUTh C UCIOJb30BAaHUEM IH(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB
OTBITHI TI0 HAOIMIOJACHUIO (U3UYECKUX SBICHUNW WM (U3UYECKUX CBOWCTB Tell
(KanmuJuIsipHbIE  SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUSI BO3AyXa OT €ro o0béma,
TEMIIepaTypbl; CKOPOCTH MPOLECCa OCThIBAaHUS/HArpeBaHusl MPU U3ITYUYEHUU OT 1[BETA
U3ITyYaloIIe/morIomaoeid  NTOBEPXHOCTH; CKOPOCTh  MCHApPEHUsi BOABI  OT
TEMIIEpaTypbl JKUJKOCTH MW IUIOMAAM €€ TMOBEPXHOCTH; OJJIEKTpHU3alUsi Tel HU
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B3aMMOJICHCTBHE DJIEKTPUUYECKUX 3apSA0B; B3aMMOJEHCTBHUE IIOCTOSIHHBIX MarHUTOB,
BU3YyaJM3alMsl MarHUTHBIX II0JE€M ITOCTOSHHBIX MAarHUTOB; JEHCTBHUS MarHUTHOIO
MoJisi Ha  MPOBOJHUK  C TOKOM, CBOMCTBAa  JJIGKTPOMAarHuTa, CBOWCTBa
ANEKTPOJABUTATENsl  IOCTOSIHHOTO  TOKa):  (OpMYyJIHpOBaTh  MPOBEPSIEMBIC
IIPEIIOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOIO 000pYIOBaHUS C OIIOPOU
Ha CXEMYy; OMHCHIBATh XOJ| OMbITAa M (OPMYIUPOBATH BBIBOJABI O] PYKOBOACTBOM
IeAarora;

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

- IIPOBOJUTE COBMECTHO C II€JAaroroM MCCIEI0BAHUE 3aBUCUMOCTH OJIHOMN
(u3MUeCKOW BEIWYUHBI OT JPYroll C MCHOJB30BAHMEM MPSIMBIX H3MEpPEHUN
(3aBHCHMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOLAAN MOMEPEYHOrO
CEYEHMS U YAEIIBHOIO CONMPOTUBIIEHUS BELIECTBA MPOBOJHUKA; CUIIbI TOKA, UAYILIETO
yepe3  MPOBOJHUK, OT  HaNpsXKEHHs  HA  MPOBOJHHUKE;  HCCIEAOBAHHE
IOCJIEI0BATENbHOIO M MMapaJlIeIbHOTO COEAMHEHWH HPOBOJHUKOB): IUIAHHPOBATH
UCCIIe[IOBaHUE, cOOMpaTh YCTAHOBKY U BBINOJIHATH M3MEPEHUS MOJ PYKOBOJCTBOM
nejaarora, ciefys NpeAJIOKEHHOMY IJIaHy, (PUKCUpPOBAaTh Pe3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH B BHJE TaOMuI U TIpaduKoOB, JenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEZIOBAHUS 110CII€ OOCYKJCHUS C MIEJarorom;

- COOTHOCUTh KOCBEHHBbIE HU3MEpeHUs (U3NYECKUX BEJIWYUH (yAeJbHas
TEMJIOEMKOCTh BEIIECTBA, CONPOTUBIEHUWE NPOBOJHUKA, paboTa W MOUIHOCTH
JIEKTPUYECKOT0 TOKA): C MOMOIIbIO Iefarora IUIAaHUPOBATh M3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIE€ysl MPEII0KEHHON NHCTPYKIMHU, U BEIYUCIIATD
3HAYEHUE BEJINYUHBI;

— coO0aTh MpaBuia TEXHUKU Oe30macHOCTH Mpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOIO 00CYKIEHUS C MEJarorom;

- COMOCTAaBIIATh C TOMOULIBIO Iefarora IPUHLUIBI JEUCTBUS H3yYEHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOWCTB C ONOPOW HAa MX ONUcaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBasi TypOHUHA, aMIIEpPMETpP, BOIBTMETP,
CUETUMK ANEKTPUYECKOM SHEPIuH, AIEKTPOOCBETUTEIIBLHBIE npuoOOPkI,
HarpeBaTesIbHbIE AJIEKTPONPUOOPHl (MPUMEPHI), BJIEKTPUUYECKUE MPEIOXPAHUTEINH;
ANIEKTPOMATHUT, 3JEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA), MCHOJb3YysS METOIUYECKHE
MaTepualibl O CBOMCTBaX (U3MYECKUX SBJICHUM W HEOO0XOoauMble (uzndyeckue
3aKOHOMEPHOCTH;

- pacro3HaBaTh IOCJE MPEIBAPUTEIILHOTO OOCYXKICHHS C MEJaroroM MpocThIe
TEXHUYECKUE YCTPONCTBA M M3MEPHUTENIbHbIE MPUOOPHI 10 CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KMJKOCTHBIA TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CrOpaHus, JIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMbI JJIEKTPUUECKHUX
LENel ¢ MOCIeN0BaTEIbHbIM U NapaUIEIbHbIM COCIUHEHUEM JIEMEHTOB, COOTHOCS
yCIIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX ENEH;
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- IPUBOJUTH IMPUMEPHI/HAXOAUTh HUH(POPMALMIO O IpUMEpax MNPaKTHUYECKOTO
MCIONIb30BaHUsl (DU3UYECKUX 3HAHWM B TIOBCEIHEBHOM >XU3HU i1 OOECIeUeHHUs
0e30MmacHOCTH Tpu OOpalleHHd ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pPOBbS U COOMIOAEHUS HOPM SKOJOTMYECKOIO TOBEJCHHS B
OKpYXaroUIen Cpee;

- OCYLIECTBJISITh C TOMOLIBIO TeAarora MOUCK HHPOpMALHUH (HU3UIECKOTO
cozepkaHus B cetu VIHTepHET, Ha OCHOBE MMEIOUIUXCS 3HAHUN U IyTEM CpPaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHMKOB  BBIIEIATH MH(GOpPMaLMIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHON;

- UCIIOJIb30BaTh IMIPU BBIOJIHEHUU YYEOHBIX 3aJjaHUil OTOOpaHHYIO IME€JaroroM
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTtypy  (U3MUecKoro coaep>kKaHusi, CIpPaBOYHBIC
Marepuaibl, pecypcbl ceth HHTepHeT; BlaJeTh NpUEMAMH KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusl MHPOPMALMUA U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO C
OMOPOM HA aJITOPUTM M YTOUHSIOLIME BOIPOCHI M1€/1arora;

- CO3/1aBaTh O]l PYKOBOJACTBOM Iiefarora C OOCYXJIE€HHEM IulaHa pPadOThI
NUCbMEHHBIE U KPAaTKUE YCTHBIE COO0IIEeHUs, 0000111ast HH(OPMALIMIO U3 HECKOJIBKUX
UCTOYHUKOB (DU3HUECKOTO COJAEPKAHUSA, B TOM 4YHUCJIE MYyOJIWYHO TPEACTABIATH
pe3yNbTaThl POEKTHON HUJIU UCCIEA0BATENBCKON NESTENBHOCTH; P 3TOM I'PAMOTHO
WCIIOJIb30BaTh HW3YYEHHBIM MOHATHUHBIA ammapaT Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUJIEHUE MPE3EHTALUE;

- IOpU  BBIIOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN  (PU3UUYECKUX
MPOLIECCOB MO/ PYKOBOJICTBOM I€Aarora pacnpenensitb oOS3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHM 33Ja4aMH, CIIEIUTH 3a BBIIOJHEHHWEM IUIAHA
NEUCTBUN M KOPPEKTUPOBATh €ro, ajeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NEeSATENBHOCTh TPYNIIBL; BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MPOSBIIAS
TOTOBHOCTb pa3peliaTb KOH(JIUKTHI.

9 KJIACC

[IpeameTHsie  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

— OpUEHTHUPOBAThCS B TIOHATHSIX M ONEPUPOBaTH MMU Ha 0a30BOM YpPOBHE:
cuctemMa  oOTcu€ra, MaTepuajbHas TOYKA, TPACGKTOpUs, OTHOCHUTEIILHOCTH
MEXaHUYeCKOTO JBWXeHus, aedopmanus (ympyras, IIacTU4YecKasi), TPEHHE,
YeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb U TEPErpy3Ku; LUEHTP TAKECTH;
aOCONMIOTHO TBEpPJOE TENO, UEHTP TSHKECTH TBEPAOrO Tejla, pPaBHOBECHUE;
MEXaHUYeckue  KoyieOaHusi U BOJIHBI, 3BYK, HMH(QPa3ByK U yJIbTPA3BYK;
AJIEKTPOMArHUTHHIE BOJIHBI, IIKaa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CHEKmpbl UCHYCKAHUA U nocioujenus; aibdpa-, O6era- U ramma-
W3JIYYEHUsI, U30TOMbI, s/I€pHAast SHEPTreTHKa,;

— COOTHOCHUTH SIBJICHHUSI TIOCIIE TPEIBAPUTEIHLHOTO OOCYKICHUS C TMEJarorom
(paBHOMEpPHOE U HEPABHOMEPHOE MPSMOJUHEUHOE JBUKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBI)KEHUE, CBOOOJHOE TMaJeHUE TeJ, paBHOMEPHOE ABMIXKEHHE 10
OKPY)KHOCTH, B3aMMOJICMCTBUE TEJI, PEAKTUBHOE JBIDKEHHE, KOJeOaTeIbHOE
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IBWOKEHHME (3aTyXaloUlMe U BBbIHY)XJIEHHbIE KOJeOaHus), PE30HAHC, BOJIHOBOE
IBUKEHHE, OTPAKCHHE 3BYKa, MPSAMOJIMHEHHOE paclpOCTpaHEHHUE, OTPaXXCHHE U
IpEJOMJIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPaXEHHE CBETa, Pas3sIoKeHHe Oenoro
CBETa B CIEKTP M CIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOIO CIEKTPa U3JIyYEHUs) 110 OMHUCAHUIO
UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
duznyeckoe sABICHUE;

- pacmo3HaBaTh C MOMOIIBIO TEJarora MPOSBICHHE H3YyUYEHHBIX (PU3UIECKUX
ABJICHUN B OKpYXaroleM Mupe (B TOM uHcie (U3MUYECKUE SIBJICHUS B INPUPOJE:
IPUIUBBL U OTJIMBBI, ABM)KEHUE I1aHeT COJIHEUHOM CHCTEMBbI, PEAKTUBHOE JIBH)KEHUE
KUBBIX  OPraHU3MOB, BOCIpPHUSITHE  3BYKOB  JKMBOTHBIMHU,  3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJI, ONTUYECKUE SIBJIICHUS B IPHUPOJE,
OMOJIOTUYECKOE JIEMCTBHE BUAUMOIrO, YJIbTPa(UOJETOBOIO M PEHTTE€HOBCKOTO
M3IIyYCHHUI;  €CTECTBEHHBIM  pAaJMOAaKTUBHBIA  (POH, KOCMHYECKHE  JIyYH,
PaAMOAKTUBHOE W3JIyY€HHE NPUPOAHBIX MHHEPAJIOB; JEUCTBHE pPAJIUOAKTUBHBIX
M3JIyYCHUII Ha OpraHu3M 4YeJlOBEKa), NpH 3TOM MOJ PYKOBOJACTBOM II€Jarora
MEPEBOINTh MPAKTUYECKYI0 3aJadyy B Y4YEOHYIO, BBIACIATh CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SIBICHMIA;

- ONMKCHIBATh TOJI PYKOBOJACTBOM IeAarora ¢ oOCYyXJEHHEM IIaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (PU3UUYECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKIE BEINYNHbI
(cpeaHsisi 1 MTHOBEHHAsi CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
[EPEMEIICHNE, IIyTh, YIJIOBas CKOPOCTb, CWJa TPEHUS, CWIAa YNPYrOCTH, CHIIA
TSKECTH, YCKOPEHHUE CBOOOHOTO MaJICHUs, BEC TeJla, UMITYJIbC Tea, UMITYJIbC CHIIbI,
MexaHuveckas paboTa U MOUIHOCTb, MOTEHUUANbHAS DHEPrUsl Tea, MOJHITOr0 Haj
MMOBEPXHOCTHIO 3€MJIM, MOTECHLUAIbHASA JHEPrus CHKATOW MNPYNKUHBI, KUHETUYECKAs
SHEPrus, MOJHAs MEXaHWYECKas JHEeprus, Mepuoj] M 4YacToTa KoJieOaHuM, IIruHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIICHUS
Cpenbl); IpU ONMUCAHUU C MOMOILBIO YUYUTENS MPABWIBHO TPAKTOBaTh (pU3MUECKUi
CMBICJI HCTIOJb3YEMBIX BEIMYMH, 0003HAYEHUS] U €IUHULbI (PU3HUUYECKUX BEIUYHH, C
OMOpOM Ha METOJMYECKUX MaTepuan HaxoIuTh (HOPMYIbI, CBA3BIBAIOIIME IAHHYIO
(u3nyecKy0 BEIWYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpaQUKU H3yUEHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEITUUNH;

- XapaKTepu30BaTh IOCJIE MPEIBAPUTEIILHOTO OOCYXACHHUS C IEJaroroM
CBOMCTBa TeJ, (PU3MYECKHE SBJICHUS W MPOLIECCHI, UCIOJIb3Ysl 3aKOH COXPaHEHUS
SHEPTrUU, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYHEPIO3UIMU CUJ, MPUHLIHUII
oTHocuTenbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHbI
OTpaXE€HUsI W TMPEJIOMJICHUS] CBETa, 3aKOHbI COXPAHEHHUS 3apsSJ0BOTO M MAacCOBOIO
yyceNl MpU AJIEPHBIX PEeakUusX; MPU ATOM HAXOAUTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W €ro MaTeMaTH4YeCKOE€ BBIpAKEHHE C Omopod Ha I1UPOBBIC
o0Opa3oBaTebHbIE PECYPCHI;

- COOTHOCHUTb I0JI KOHTPOJIEM TeJarora Gu3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE W B KOHTEKCTE€ CHUTyalHHd MNPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITH NPH TMOMOLIM I€Jarora MPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
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00bsicCHEHHE U3 2—3 JIOTUYECKHUX II1aroB ¢ OMOpOW Ha 2—3 M3YyUYECHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NYECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEN;

- pemiaTh TUIOBBIE PacU€THbBIE 33aa4l B 1-2 NEHCTBUA C ONOPOM Ha aJIrOPUTM,
MpeBapUTEIbHO Pa300paHHBI COBMECTHO C, HUCHOJB3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBAIOIIME (DM3MUECKHE BEIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3aJadu
3aMUChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIONINE MIIM M30BITOUYHBIEC JaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh C TIOMOILIBIO YUUTENsl PEATUCTUYHOCTh IOJYYEHHOrO 3HAYCHUS
(u3HYECKO BEINYUHBI,

- UMETh NPEJICTaBlICHHE O MpoOIeMaxX, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
¢u3nyecKux  METOJNOB;  HCHOJB3ys  ONHCAaHWE  HUCCIEIOBAHUS,  IOCIHe
MPEABAPUTEILHOIO  OOCYXXJIEHHSI C  NEJaroroM  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPSAJAKAa MPOBEICHUS HCCIEAOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOMIOACHUN U OIBITOB;

— yMETh HaXOJUTh C UCIIOJb30BaHUEM HHU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB
OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUM WIM (PU3NYECKUX CBOWCTB TeEl
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUs SHEPIUHU; 3aBUCUMOCTb
nepruoa KojaebaHui MpyKUHHOTO MasiTHUKAa OT MAcChl Tpy3a U )KECTKOCTU IPYKUHbI
M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajblX  KoJeOaHUM; MpAMOJIMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3jIoKeHHE OEenoro CBeTa B CIEKTP; M3YYEHHE CBOWCTB
M300paKeHUsI B IJIOCKOM 3€pKaJie U CBOMCTB M300paKeHUsI IpeAMETa B COOMparoIei
JUH3E, HAONIOJICHWE CIUIOIIHBIX M  JIMHEWYaTbIX CHEKTPOB  M3JIY4YEHUSs):
CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOro Habopa oOOpydoBaHUS C
OMOpOM Ha CXEeMy; OIHCHIBATH XOJI OMNbITa W €ro pPe3yJbTarbl, (POPMYIHPOBATH
BBIBOJIBI ITO/T PYKOBOJACTBOM TI€/Iarora;

- IPOBOAUTH TPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHUMU, OIpeaemss
CpelHee 3HaYeHHE HM3MEpseMON BEIUYMHBI (oKycHoe paccmosiHue cobuparowjeu
JIUH3bL); 0OOCHOBBIBATH BHIOOP CITOCO0A M3MEPEHUS/M3MEPUTEITHLHOTO MPUOOopa;

- IPOBOAUTH COBMECTHO C IIE€aroroM MCCie0BaHue 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYMH C UCTIOJIB30BAaHUEM TMPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU
P PaBHOYCKOPEHHOM JBMXEHUU 0€3 HauyaJbHOM CKOPOCTH; Mepuoaa KoseOaHun
MaTEMaTHYeCKOr0 MasgTHHUKA OT JJMHBI HUTH; 3aBUCHMOCTU YTJia OTPa)KEHHUS CBETa
OT yrja MaJeHusi U yria MpeJoMJICHUs OT yrjla MajJeHus): mocyie 00CyXKJIeHUs Mo
PYKOBOJICTBOM T€Jarora IUIAaHUPOBaTh HCCIEAOBaHUE, CcOOUpaTh YCTaHOBKY,
(¢uKCHpOBaTh Pe3yNbTATHl MOJYYEHHON 3aBHCUMOCTH (DM3MUECKUX BEIUYHH B BHJIC
TabIUI ¥ TPaQUKOB, ENaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

- COOTHOCUTH KOCBEHHbIE M3MEPEHUS (PUBNYECKUX BEIUUYUH (CPEIHssA CKOPOCTh
U YCKOpPEHHME Tella NpU PABHOYCKOPEHHOM JBMKEHHMH, YCKOPEHHE CBOOOIHOIO
naJeHusl, )KECTKOCTh MPYXKUHBI, KOA(Q(ULIUEHT TPEHHs CKOJIBKEHUS, MEXaHUUYEeCKast
paboTa ¥ MOIHOCTh, 4YacToTa W TNEpHOJ] KoJeOaHUH MaTEeMaTHYECKOTO U
NPY>KHHHOTO MAasTHUKOB, ONTHYECKas cHUjia COOMpAroIiel JWH3bI, PaJllOaKTHBHBIN
doH): ¢  TOMOILIBIO  Menarora  IUIAHUPOBAaTh  M3MEpPEHHus;  coOMpath
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIMOJHITH MU3MEPEHUs, CIEAYys IMPeaoKeHHON
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MHCTPYKUMH; BBIYUCIATH 3HAYEHUE BEJIUYMHbI M AHAIM3UPOBATH IOJIYYEHHbBIE
pe3yJIbTaThl ¢ YYETOM 33JJaHHOM MTOTPEIIHOCTH U3MEPEHUM;

- co0roaTh TMpaBWiia TEXHUKH Oe30macHOCTU Ipu paboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM TOCIE MPEABAPUTEITHHOTO O0CYKIECHUS C MEJarorom;

— COIMOCTABJIATh C TIOMOIIbIO TMeIarora OCHOBHBIC TPU3HAKU H3yYEHHBIX
¢usznyeckux Mojeseil: MarepualibHas TO4YKa, a0COJIFOTHO TBEPIOE TENIO, TOUEUHBIN
UCTOYHUK CBE€Ta, JyY, TOHKAas JIMH3a, IJIaHETapHas MOJEIb aTOMa, HYKJIOHHAas
MO/JIeIb AaTOMHOTO pa C OTIOPOM Ha METOIUYECKUE MaTEpUAIIbI;

- XapaKkTepU30BaTh II0CJIE€ MPEIBAPUTEILHOTO OOCYXKIEHHUS C IE€JaroroM
MPUHIINIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha
X omnucaHusi (B TOM YHCIE: CIUIOMETP, JATYUKU IMOJIOKEHHUS, PACCTOSHUS U
YCKOPEHUSs, pPaKeTa, 9X0J0T, OUKH, IEPUCKOTI, (hoTOoarmapar, ONTUIECKUE CBETOBO/IBI,
CHEKTPOCKON,  JO3UMETp, Kamepa  Buibcona), wucnonb3ys  1U(pOBBIC
00pa3oBaTeNbHBIE PECYPCHI;

— UCIIOJIb30BaTh IO/ PYKOBOJICTBOM I€AAarora CXemMbl U CXEMaTHUYHbIE PUCYHKU
U3YUYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  H3MEpPHUTENIbHBIX  NPUOOPOB U
TEXHOJIOTMUECKUX TPOLIECCOB TMPU PEUICHUH Yy4eOHO-TIPAaKTUYECKUX  3a]ady;
ONTUYECKUE CXEMbl [UIsI TOCTPOEHUS M300pakeHUH B IUIOCKOM 3€pKajie U
cobuparoniei JIMH3e;

- NPUBOJUTH TMPUMEPHI/HAXOAUTh WHGOPMAIMIO O TpUMEpax MPaKTHIECKOTO
MCIIONIb30BaHUsl (DU3WYECKUX 3HAHWKA B TIOBCEIHEBHOM >KM3HU I OOECIEYEHUs
0e30macHOCTH TpH OOpalleHHH C MNpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAaMH,
COXPAHEHHUS 3/0pPOBbS U COOJIIOJIGHUST HOPM 3KOJOTHYECKOTO TOBEICHUS B
OKPYKAIOIIEH CPELE;

— OCYILECTBIIATH O] PyKOBOJICTBOM Ile/iarora nouck nHpopmanuu Gpu3nueckoro
coJiepkaHusi B ceth MHTepHeT, caMOCTOSTENbHO (HOPMYIHMPYsI TOMCKOBBINA 3arpoc,
HAXOJUTh IyTH OINpPEAETCHHs TOCTOBEPHOCTH TMONyYeHHON HMH(OpMAIK Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JTIOTIOJTHUTEIBHBIX UCTOYHUKOB,;

- UCTIONIb30BaTh TMPH BBIMOJIHEHWH yYEOHBIX 3aJaHUil OTOOpaHHYIO IMEJaroroM
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy  (U3MUecKoro  coaepkaHusi, CIpPaBOYHBIC
maTepuaibl, pecypchl cetu VIHTepHeT; BianeTh NpuéMamMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus MH(POpPMALMM U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO C
OMOpOM Ha aIropuT™M U YTOUHSAIOIIME BONPOCHI IEJarora; cosaaBaTh MOJ
PYKOBOJCTBOM Iefjarora ¢ oOCYXJIEHHUEM IUIaHa PaOOThl MUCbMEHHBIE M YCTHBIC
COOOIIeHNSI HAa OCHOBE HMH(OpPMAIUU U3 HECKOIBKUX HCTOYHUKOB (PU3UUECKOTO
colep)kaHusi,  NyONMYHO  TPEACTABIATH  Pe3yJdbTaThl  MPOEKTHOHM  WIH
MCCIIEZIOBATENLCKOM NIEATENHHOCTH; MPU STOM TPaMOTHO HMCTOJIh30BaTh M3YYCHHBIN
MOHATUWHBIA ammapar u3y4yaeMoro pasnena (U3uKd U COMPOBOXKIATh BBICTYIICHHE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIAHUPOBAHUE W KOJMYECTBO YacOB, OTBOAMMBIX HA OCBOCHHE KaXJIOW TEMbI yU4eOHOTO TMpenaMeTa
«Dusukay DenepasbHON aTANTUPOBAHHOW OCHOBHOM 00pa30BaTEILHON MPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
00yyYaroIuXCs € 3aI€PKKONA ICUXUUYECKOTO PA3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3zzaesnoM denepaabHou
pabodeit mporpammbl yueOHOTO mpeamera «DPusmka» o0pa3oBaTeIbHONW MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHMS.
[Ipu sTom Opranuzaius BIpaBe camMa BHOCUTh M3MEHEHHSI B COJEpKaHUE M paclpelesieHhe y4eOHOro marepuania Io
rogaM oOy4deHHUsi, B MOCJIEIOBATEILHOCTh U3YYEHUS TEM U KOJMYECTBO YACOB HAa OCBOCHHUE KaXJIOW TEMBI, ONPEICIICHHUE
OpraHu3aloHHbIX (opM oO0yueHuss U T.. OOOCHOBAaHHOCTb JAHHBIX U3MEHEHUW OMNpeNeNsieTcsl BBIOPAHHBIM
oOpazoBatenbHOM opranuzanuert YMK, uHAMBUIYaTbHBIMU TICUXO(MU3UUYECKUMU OCOOCHHOCTSAMHU KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, creneHpio yCBOEHHOCTH UMU YYEOHBIX TEM, PEKOMEHJAIMSIMU 110 OTOOPY U ajanTalud y4eOHOro
MaTepuasa no Gpu3nke, npeacTaBieHHbIMU B [10sSICHUTEIHLHOM 3amKCKe.

7 KJIACC (68 u)
TemaTnueckuit OcHOBHBIE BU/IbI 1eSITE€IbHOCTH YYALIUXCS
OcHOBHOe cofiep:kaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBbIX el CTBUII)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)

Puzuka — Oum3uka — Hayka o Tpupone. SBieHus | BpiBieHHE OCHOBHBIX Pa3IMUYMil IpH MOMOINM MeAarora Mexay (GU3N4eCKUMH U XUMHUYECKUMHU
Hayka o npupozxe | npuponsi  (MC®).  ®usuueckme  sBieHus: | npespamenuamu (MC — xumus).
(2 9) MEXaHHYeCKHe,  TeIUIOBble,  JJeKTpuyeckue, | PacnozHaBanue M KiaccuuKanus rocjie OOCYXIeHHS C NeJaroroM IpH MOMOIIM HaBOJSIINX

MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC. BOIIPOCOB (bI/I?)I/I'-IeCKI/IX SIBJIICHUM: MEXaHUYCCKUX, TCIUIOBBIX, OJICKTPUYCCKUX, MArHuTHBIX

U CBETOBBIX.
HabGmonenue u onncanne Gu3NYecKux SBICHUH Ha 6a30BOM YPOBHE.

duznyeckmne Ouznyeckue BEJIMYMHBI. Nsmepenune | OnpeneneHue npu MOMOIIN NeAarora IeHbl AeEeHUS Kbl U3MEPUTENBHOTO prbopa.

Besmunnbl (2 4) | dusmuecknx BemmumH. Dusuueckue npubopu® | VisMepenne 1o oGpasiy MOJ PyKOBOICTBOM MEarora JIMHEHHBIX Pa3sMEpOB Tl H MPOMEKYTKOB

5 MC — 311eMeHTHI COIepIKaHEs, BKIIOUAIOLIIE MEKIIPEIMETHBIE CBSA3H, KOTOPHIE OAPOGHEE PACKDPHITHL B TEMATHUECKOM ILIAHHPOBAHIIL.
® KypcusoM 0Go3HaueH yaeGHBII MaTepHall, KOTOPBIHA H3y4aeTcs, HO He BRIHOCHTCS HA MPOMEKYTOIHYIO H HTOrOBYIO aTTECTAIIHIO.
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Hozpewnocme  usmepenuti. MexayHapoaHast
CHCTEMA CIMHUIL.

ﬂemoucmpauuu7

1. MexaHn4eckue, TEIIOBBIE, JJIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIC SIBICHUS.

2. ®u3nyeckue MPHOOPHI M IPOLEAYpa MPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenue LICHBI JIeNIeHUs

HU3MEPUTENIEHOTO npubopa (ucronp3ys

TEXHOJIOTHUECKYIO KapTy 3KCIIEPUMEHTA).

2. W3mepenue paccToSHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. W3mepenne Temneparypsl IpH HOMOIIN

KUJKOCTHOTO ~ TEepMOMeTpa M JaT4yHKa

TEeMITepaTypHlL.

6.  Ilpogeodenue uccredosanusa no npogepxe

eunomesvl.  OANbHOCMb — NONEMA  WAPUKA,

NYWEeHHO20 20PU3OHMANbHO, mem 0ofbule, Yem

bonvuue gbicoma nycka.

KHUIKOCTH n

BPEMEHH C y4ETOM TTOTPEIIHOCTEH.

Wzmepenne mo 0Opasiry moa pyKOBOJACTBOM Ilefarora 00bEMa KIIKOCTHA M TBEPIIOTO Tela.
N3mepenne mo obOpasmy mojx pyKOBOJICTBOM I€arora TEMIEPATyphl HPH IOMOIIM >KHIKOCTHOTO
TEpPMOMETpPA U JaTINKA TEMIIEPATYPBHI.

BeImonHeHNEe HECNOXKHBIX TBOPYECKMX 3aJaHMH C ONOPOl Ha alropuTM, MpPEIBAPUTEIHHO
pa3o0OpaHHBIE C TMENaroroM MO TIOWCKY CHOCOOOB M3MEpeHHs] HEKOTOPHIX (H3HYECKUX
XapaKTepUCTHK, HAIPAMEP, Pa3MEepPOB MaJIBIX 0OBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJIBIINX PACCTOSIHUM, MaNbIX MPOMEXYTKOB BpeMeHH. OOCYXIeHUE NpeIiaraeMbIX CIIoco00B.

EcrecTBenHO-
HAYYHBbIH MeTOo
no3Hanus (2 4)

Kak ¢muka u [Opyrue ecTecTBEHHEIC
HayKd  W3y4alT Tnpupony. FEcmecmeenHo-
HAYuUublll  MemooO  NO3HAHUA:  Habaoenue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUICEHUE
2unomes, IKCNEPUMEHM NO NPOGEPKe 2UNOmes3,
obvscHenue nabaodaemozo seienus. Onucanue
QusuuecKux A6NIeHULl ¢ NOMOUBIO MOOECLEH.

IIpeamer U MeTOIBI (HUIUKH.

Jemoncmpayuu
1. OmnpeneneHune MOTPEITHOCTH

Br1BIKeHHE THITOTE3 TOCIIE TIPEABAPUTEIFHOTO 00CYXKICHHS C MeIaroroM, O0ObSICHSIONINX ITPOCThIE
SIBIICHUS, HATIPHMEDP:

— [04YeMY OCTAaHABIUBAETCS JABHIKYILEECS 110 TOPU3OHTAILHOM IOBEPXHOCTH TEJIO;

— [0YeMY B >KapKyIO IIOr0ly B CBETJION OAEKIE NPOXJIaHEN, UeM B TEMHOM.

BbI160p cI0cO60B ITPOBEPKH T'MIOTE3 U3 TPEIOKEHHBIX M1€1arOroM.

HaGmiozienue mnpeuioKeHHbIX [e1aroroM HMCCJIE0BaHUH MO MPOBEPKE KaKOH-THMOO TIHIIOTE3Hl,
HampuMep: AalNbHOCTh MOJETA IIAapHKa, MYIIEHHOTO TOPHU30HTAJIbHO, TeM Ooiblne, yem OoibIle
BBICOTA ITyCKa.

ITocTpoeHre COBMECTHO C TEIAaroroM MpoOCTEHIINX Mopened (HU3MYECKHX SBICHUH (B BUIE
PHCYHKOB MJIM CXEM), HaIIpUMep IaeHHe NpeIMeTa; MPSIMOIMHEHHOE paclpoCTPaHeHNE CBETA.

7 Bee lemoncTpanuu 1 JlabopatopHsie paboThl, IPEACTABICHHBIE B COACPKAHHUH, TOMYyCKaeTcsi (MOXKHO) MPOBOAUTD, HCIOJNIB3Ysl HH()OPMAIIMOHHBIE U 3JICKTPOHHBIE TEXHOJIOTHH (LIH(POBbHIC
00pa3oBaTebHBIE PECYPCHI).
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OKCIICPUMCHTA.

Paznen 2. IlepBona

YaJbHbIE CBCICHUA O CTPOCHHMH BEIICCTBA (5 ‘-l)

Crpoenne
Bewectna (1 4)
cmpoeHue seujecmsa.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX
pazmepvl. Onvimol, 0oKasvisarOWue OUCKPEmHOe

8

Jlabopamopnuie pabomol u onvimul .

1. Omenka muamerpa aTroMa METOZOM DPSIOB (C
HCTONB30BaHueM (oTorpaduii).

HaGumonenue u uHTEpIpeTalys COBMECTHO C IEaroroM OINbITOB, CBUICTEIbCTBYIOIMINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOEHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3IMYHBIX BEILECTB B BOJE.

OrneHka MpU MOMOIIY TEXHOJIOTHYECKOH KapThl pasMepoOB aTOMOB M MOJIEKYJ C MCIOJIb30BAHUEM
(ororpaduii, NoTy4eHHBIX Ha aTOMHOM CHJIOBOM MUKpockorie (ACM).

OmnpeneneHne mocie NpeIBapUTEIbHOTO 00CYXKICHNS C IEAaroroM pa3MepoB MaJbIX TeEll.

JABuskenue

M B3aHUMOJEHCTB
He 4YacTHI
BeliecTna (2 1)

JIBmxeHne yacTul BemecTBa. CBs3b CKOPOCTH
JBIDKEHHMS YacTHIl C TeMIepaTypoid. BpoyHoBckoe
nBIkeHue, muddysus. Bzaumooeticmeue wacmuy
sewjecmea: npumsdiCeHue U OMmankKusaHue.

Jemoncmpavuu

1. Habmronenue 6poyHOBCKOTO ABUXKEHUS.

2.Ha6monenue auddysuu.

3.Habmooenue  senenutl,  0OBACHAIOWUXCS
NPUMAICEHUEM U OMMANKUGAHUEM HYACTUY
6eujecmea.

Jabopamopnsie pabomovt u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem omoepaghuii).

2.0mBITEl 10 HAOJIOIEHUIO
pacImpeHus ra3oB.

3. OnpITBl IO  OOHAPY)KEHHWIO IEHCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSDKEHUSI.

TCILJIOBOTO

HaGmonenue u 00bsiCHEHNE ITPH TIOMOIIH Telarora OpOyHOBCKOTO ABMXEHUS U BICHUS T dy3un.
ITpoBenenne u OOBSCHEHHE C OMOPOH Ha aJrOPUTM, MPEABAPUTEIHHO Pa300paHHBIA C IEIarorom
OTIBITOB TI0 HAOJIOICHNIO TEIUIOBOTO PACIIUPCHNUS Ta30B.

ITpoBenenne n OOBSCHEHHE OIBITOB C OIMOPOW HAa AITOPUTM, NPEABAPUTENBHO DPa300paHHBIA C
MeIaroroM 1o 0OHAPY>KEHHIO CHII MOJIEKYIISIPHOTO NPHUTSDKECHHS M OTTAIIKUBAHUSL.

ArperarHbie
COCTOSTHUS
BelecTna (2 4)

ArperatHbie COCTOSIHHSI BELIECTBA: CHIPOCHUE
24308, Jicuokocmet u meépovix
(kpucmanauyeckux) men. Bzaumocessv medncoy
CBOUCMBAMU  GEeUECE 8 PASHBIX ASPe2aAMmHbIX
COCMOSIHUAX U UX — AIMOMHO-MOJNEKYISAPHbIM

Omnucanue 1OJ PYKOBOACTBOM Iiefarora (C HCIOJIB30BAHHEM IIPOCTBIX MOJIENICH) OCHOBHBIX
pa3iauyuuii B CTPOCHUM ra30B, )KUJKOCTEH U TBEPIBIX TEIL.

HauanbHble NpeACTaBICHUS O MaJOi CXKUMAaeMOCTH KHUIKOCTEH M TBEPABIX Tel, OOJBIION
CKMMaEMOCTH I'a30B.

OO6psacHeHrne Ha 0a30BOM ypPOBHE MOJ] KOHTPOJIEM Ielarora 0 COXpaHeHUH (POpMBI TBEPABIX TET H

8 3zech 1 ajnee NPUBOAUTCS PACIIMPEHHBIH TepeyeHb JIaG0PaTOPHBIX PabOT U OIMBITOB, U3 KOTOPOTO YYUTEIb JAEIaeT BHIOOD 110 CBOEMY YCMOTPEHHIO U € YYETOM CITHCKA SKCIIEPHMEHTAIBHBIX
3a7aHui, npearaeMsix B pamkax OI'D mo ¢msuke.
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cmpoeHueM. Ocobennocmu
COCMOsIHULL 600bi.
Hemoncmpauyuu

1. Habnronenue muddysuu.

azpecamuuvlx

TEKy4eCTH YKUIKOCTH.
HaGumonenue 3a onbITaMy, T0Ka3bIBAIOLIMMH, YTO B TBEPAOM COCTOSIHUHM BOJBI YACTHIIBI HAXOSTCS
B CPEIIHEM JJIbIIIE JIPYT OT ApYra (MIIOTHOCTh MEHBIIIE), YEM B KUIKOM.

YcraHOBIICHHE C ONOpPOM Ha JAMAAKTUYECKMH MaTepHall MPOCTHIX B3aHMMOCBS3EH MEXIy
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMEM BOJBI U CYIIECTBOBaHHMEM BOJHBIX opranusmoB (MC —
Ouonorus, reorpadusi).

Paznen 3. IBu:keHue u B3aumoseiicreue tea (21 u)

Mexanuveckoe
nBukeHue (3 4)

MexaHnnyeckoe nBH)KEeHHE. PaBHOMepHoe u
HepaBHOMepHoe IBkeHHe. Ckopocts. Cpeduss

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUICEHUU.
Pacuét nmyTu ¥ BpeMEHU JIBUKEHUSL.
Jemoncmpayuu
1. HabnroneHne MEXaHWYECKOTO  JIBMDKCHHUS
Tena.
2. I3sMepeHHEe  CKOPOCTH  NPSIMOJHMHEHHOTO
JBYDKCHUSL.
Jabopamopnsie pabomovr u onvimut
1. OmpeneneHre  CKOPOCTH  PaBHOMEPHOTO

JBIOKEHUsS (LIapUKa B XHUIKOCTH, MOJEIH
3JIEKTPUUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBH)KCHUS M OTPEEIICHUE €ro MPH3HAKOB MOCIE MPEABAPUTEIBHOTO
00CyXIIeHUS C MearoroM.

HabnroneHue HepaBHOMEPHOT'O ABHKCHUS M OTPEACIICHUE €T0 OTIMYHI OT PABHOMEPHOT'O JIBHIKCHUS
TMIOCJIE TIPEJBAPUTENILHOTO O0CYKICHUS C TIeJIarOrOM.

PerieHre THIOBBIX Pacu€THBIX 3aiad B 1—2 JeiCTBHUS C OMOpPOW HA AJITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIil COBMECTHO C TEJaroroM Ha OINpeAeieHHe MyTH, CKOPOCTH M BPEMEHH PAaBHOMEPHOTO
JIBIDKCHUSL.

AHanu3 npu MOMOIIH Tejarora rpagkoB 3aBUCUMOCTH MIYTH U CKOPOCTH OT BPEMEHH.

HNnepumus, macca,
IUIOTHOCTD (4 4)

SIBnienue HHEPIUH. 3axon uHepyuu.
Bzaumooeticmeue men kak npuuuna uzmeHeHus:
ckopocmu  Osudcenuss men. Macca kaxk mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Cés3b
NIOMHOCMU € KOIUYECMB0OM MOJIEKYIl 8 eOuHuye
00véMma sewgecmea.

Jemoncmpayuu

1. HaGmroieHne sIBIICHUS. HHEPIIUU.

2. HabOnromeHre W3MEHEHHS CKOPOCTH IIpH

B3aMMOJICHCTBHH TEJI.
3. CpaBHEHHE MACC 10 B3aMMOICHCTBHIO TEIL.

OOBsACHEHHE TPU TOMOIIM TEXHOJOTHYECKOW KapThl M IEAarora W IPOTHO3MPOBAHHUE SBICHHMH,
00yCIIOBJICHHBIX HHEPIMEH, HalpHUMep: YTO MPOUCXOAMT HPU TOPMOXKEHHH WIIM PE3KOM MaHEBpe
aBTOMOOWIIS, IT0YEMY HEBO3MOKHO MTHOBEHHO NPEKPATHTh IBUKEHUE Ha BEJOCHIIE]IC MIIH CaMOKaTe
UT. A

HaGmonenne u 0a30BBIi aHATW3 ONBITOB IMOJ PYKOBOJICTBOM MENarora, JI€MOHCTPUPYIOLINX
U3MEHEHNE CKOPOCTH JBIKEHUS TeNa B Pe3yJbTaTe ASHCTBHUS HA HErO APYTHX Tell.

Pemenne THNOBBIX pacd€THBIX 3afad B 1—2 AEWCTBUsS C ONMOPOH Ha alroOpUTM, MPEIBAPUTENIBHO
pa300paHHbBII COBMECTHO C IeJIaroroM Ha OIpeJielIeHHe Macchl Tella, ero 00bEMa U INIOTHOCTH.
Habnromenne u 0a30BbI aHAMW3 OMBITOB IIOA PYKOBOJCTBOM II€Jarora, JIeMOHCTPHUPYIOIINX
3aBHCHMOCTh M3MEHEHHS CKOPOCTH TeJIa OT €r0 MacChl IPU B3aUMOJEHCTBUH Tell. M3MepeHne Macchl
Tela pa3iTuIHBIMU CIIOCO0aMH.

OmnpeneneHue COBMECTHO C IENAroroM IUIOTHOCTH TeNa B PE3yldbTaTe M3MEPEHHs €ro MacChl U
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00BEMa.
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Cuaa. Buael cna
(14 v)

Cuna KaK XapaKTepUCTHKA
B3auMozeiicTBus Ten. Cuna ynmpyrocTd M 3aKOH
T'yka.  Hsmepenue  cunvi ¢ nomownio

OunHamomempa. SIBIGHWE TATOTEHUS W CHIa
TsokecTd. Cuna msscecmu Ha Opyux NiaHemax
(MC). Bec mena. Hesecomocmob. CHOXKCHHUE CHII,
HaIpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
cronvoicenust u mpenue nokos. Tpenue 6 npupode
u mexnuxe (MC).

/Iemoncmpauuu2

1. CnoxxeHue cuil, HampaBlIEHHBIX 1O OJHOMN

MPSIMOH.

Jabopamopnsie padbomuvr u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTH
pacTsokeHus  (medopManmuy) TPYKUHBI OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tesla U
Xapakrepa COIPUKACAIOIINXCS
MOBEPXHOCTEH.

N3ydeHne coBMECTHO ¢ MeJAaroroM B3auMOACHMCTBUS KaK MPUYMHBI U3MEHEHHS CKOPOCTHU Teja WIIH
ero e opMarnuu.

Onmcanre Ha HaYaIbHOM YPOBHE PEalIbHBIX CHUTYalWi B3aWMOIEHCTBHS TN C IOMOIIBIO MOJETICH, B
KOTOPBIX BBOJUTCS TTOHATHE M N300pa’keHHE CHIIEI.

Wzydenmne mox pyKOBOACTBOM IMeNarora CHIIBI YOPYTOCTH, 3aBHUCHMOCTH CHIBI YIPYTOCTH OT
VAJHMHEHUS pE3NHOBOTO LTHYPa WU MPYXXHUHEI (C TOCTPOCHUEM TpaduKa).

AHanu3 ¢ onopoi Ha IUAAKTUYECCKUNA MaTepHall o KOHTPOJIEM IIefjarora NpakTHIeCKAX CUTYaIlHi,
B KOTOPBIX MpPOSBISETCS ACHCTBHE CUJIBI YOPYrocTH (yHpyrocTh Msida, KPOCCOBOK, BETOK JAepeBa
U Jp.).

AHanu3 ¢ onopoy Ha NMUIAKTUYECKUM MaTepuall Mol KOHTPOJIeM MeJarora CUTyalui, CBS3aHHBIX C
SIBIIEHUEM TITOTCHHUS.

IloHumaHue ¢ OMOPOM HAa CXEMbI MPH IOMOIIM TMEAarora OpOUTANIBHOTO JBHXKCHUS IUIAHET C
HCTIONTb30BaHHUEM SIBIICHUS TATOTEHUS U 3akoHa mHepImn (MC — acTpoHOMIIA).

WzmepeHne Beca Tena ¢ mMOMOINBI0 AuHaMoMeTpa. OOOCHOBaHHE ATOTO CHoco0a M3MEpPEHHs IOCIe
TIOBTOPEHMUS C TIEIarOTOM.

Habnronenue sBneHUss HEBECOMOCTH.

Habnromenue 3a SKCIepUMEHTAIBHBIM TTOTyYeHHEM MPaBUIa CIOKESHHUS CHJI, HAIIPABJICHHBIX BJOJb
oHOH npsiMoil. OmpeneneHue Npy MOMOILY Te1arora BEJIUYUHbI PABHOAECHCTBYIOLIEN CHIL.
Nzydenne moa pykoBOACTBOM IEAArora CUIIbI TPEHUS CKOJBKESHHS U CUJIBI TPEHUS TTOKOS.
HccnenoBanue ¢ omopoif Ha TEXHOJOIMYECKYI0 KapTy 3aBHCHMOCTH CHJIBI TPEHHMS OT Beca Tela
Y CBOMCTB TPYILIUXCS MOBEPXHOCTEH.

ba3o0BbIil aHaNU3 ¢ ONOPOM HA NUAAKTUYECKUM MaTepual I0J KOHTPOJIEM Ilejarora IpakTUYECKUX
CUTyalluid, B KOTOPBIX TMPOSIBISCTCS JEHUCTBUE CHUJIBI TPEHUS, HCIONB3YIOTCS CHOCOOBI €€
YMEHBIICHNUS WM YBeIMYeHUs (KaTaHWEe Ha JbDKaX, KOHBbKaX, TOPMOXEHHE aBTOMOOWIIA,
HCTIOJIb30BaHUE MTOIIIWITHIKOB, TNIABAHHIE BOIHBIX KUBOTHBIX U Ap.) (MC — Ouomorus).

Pemenne THMOBBIX pacdéTHBIX 3a71ad B 1—2 JEWCTBUS C OMOpPOW Ha alTOPHUTM, MPEIBapPHTEIBHO
pa3o0paHHBI COBMECTHO C IENAaroroM C HCIOJIh30BaHHEM (OPMYN ULl pacdéra CHIIBI TSHKECTH,
CHITBI YIIPYTOCTH, CHITBI TPEHHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JlaByenue.
epenaua
JaBJIeHUS
TBEPABIMU
TeJaMH,
SKHKOCTSAMM U
razamu (3 )

Hasienuie. Cnocobvl ymenvuieHUst U y8eaudeHus
oaenenus. Jlasnenue 2aza. 3asucumocmeo
dasnenus eaza om 06véma, memnepamypbol.
Ilepedaua dasnenuss meépoviMu meiamu,
arcuokocmamu u eazamu. 3axon Iackans.
ITnesmamuueckue MawuHbol.

ZIeMOhlcmpauuu2

AHanu3 ¥ 00BsSCHEHHE C ONOPO Ha AUIAKTHYSCKHH MaTepHall 1Mo KOHTPOJIEM Iearora OmbITOB H
MPAaKTUIECKUX CUTYAINH, B KOTOPBIX MPOSBISACTCS CHIIA TABICHUS.

OO00CHOBaHHE C OITOPOH HA TEXHOJIOTHYCCKYIO KapTy MPHU IMOMOIIX ITEeAarora Cnoco00B YMEHBIIICHUS
Y YBEIIUWYCHHS JABJICHHUS.

Nzyuenne o pyKoOBOJICTBOM TEarora 3aBUCUMOCTH JaBJICHUS Ta3a OT 00bEMa 1 TeMITEpaTyphI.
N3ydyenne moj pyKOBOJACTBOM Iiefarora OCOOSHHOCTEH Mepemayu NaBieHHsS TBEPIBIMHU TEJIaMH,
KUAKOCTAMU | Tazamu. OOOCHOBaHHE Pe3yIbTaTOB OIBITOB OCOOCHHOCTSIMH CTPOCHHSI BEIIECTBA B
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1. 3aBHUCHUMOCTD
TEeMIEpaTyphI.
2. Tlepenmaua naBiICHUS XKUAKOCTHIO M Ta30M.

JaBJICHUSA rasa oT

TBEPAOM, )KUIKOM U ra3000pa3HOM COCTOSHHAX MPEATI0KEHHBIMU (POPMYITHPOBKAMH.

HaGmonenue 3a skcrepiMeHTalbHBIM JJOKa3aTelbCTBOM 3akoHa [lackans.

Pemenue TUMOBBIX pacyETHBIX 3aAad B 1—2 neiicTBUSA C OMOpPOH Ha aJropuTM, MpeABAPUTENBHO
pa300paHHbIIl COBMECTHO C MEIaroroM Ha pacyér JaBJIeHHs TBEPJIOTO Tena.

JdaByenue
JKMIKOCTH (5 1)

3aBUCUMOCTh  JaBJIEHUS  JKUJIKOCTH  OT
TTyOUHBI. T'uopocmamuueckuii napaooxc.
Coobwarowuecs €oCyobi. Tuopasnuyeckue
MEXAHUMbL.

ﬂemomcmpamm2

1. Cooburaroniuecs COCynbl.
2. l'mppaBnugeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy MOJA PYKOBOACTBOM Ielarora 3aBUCHUMOCTHU
JIABJICHUS KUJIKOCTH OT IITyOWHBI IOTPYKEHUS U IFIOTHOCTH YKUIKOCTH.

HaGmonenue 1 HauabHOE MOHMMAHUE THAPOCTATHYECKOTO Mapaiokca Ha OCHOBeE 3akoHa [lackais.
H3y4yeHnue cOBMECTHO C MEJaroroM COOOMIAOIINXCS COCY/IOB.

Pemenue TUMOBBIX pacuéTHBIX 3afad B 1—2 fAeHCTBUA C OMOPON Ha AJTOPUTM, MpPeABapUTEILHO
pa300paHHBIN COBMECTHO C IE€JaroroM Ha pacuéT JaBJICHUS KUIKOCTH.

HaGmonenue 3a 00bsICHEHHEM NPUHINIIA JEHCTBUS THAPABINIECKOTO Ipecca.

AHanu3 W OOBSICHEHHE C OMNOpOH HA JUIAKTUYECKHH MaTepHal MoJ KOHTPOJIEM IeAarora
MPaKTHYECKUX CUTYalWH, NIeMOHCTPUPYIONINX POSBICHUE NABICHUS XHIKOCTH U 3aKoHa [lackais,
HarpyuMep MpOIIECCOB B OpraHU3Me IpH ITy0okoBogHOM HeIpstHUN (MC — Ouomorus).

ATMocdepHoe
napJjieHue (6 4)

Atmocdepa 3eman u atMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oaenenus. 3asucumocmo
ammocgheprnozo  0agnenuss om  8bICOMbl  HAO
yposnem  mops. Ilpuboper  Ona  usmepenus
ammocgheprozo oasneHus.

/Iemoncmpauuu2

1. [posiBnenne nelcTBHs aTMOC(HEPHOTO

JIaBIICHNSI.

Ha6umoienue 3a sKCcrepruMEHTANbHBIM 00HAPYKEHHEM aTMOC(EPHOTO AaBICHHS.

AHanu3 u 00bSICHEHHE C OMOPOH Ha JWAAKTHYCCKUN MaTepuall 1MoJ| KOHTPOJIEM Ie[arora OmbITOB U
MPAKTHYECKUX CUTYAIMi, CBA3aHHBIX C JAeHCTBUEM aTMOC(HEPHOTO JaBICHUSL.

Habnronenue 3a 00bsICHEHHUEM CYIIECTBOBAHHsI aTMOC(Ephl Ha 3eMJIe U HEKOTOPBIX TUIAHETaX W e€
OTCYTCTBUS Ha Jpyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMUs).

bazoBoe mnoOHMMaHME NPUYMH HM3MEHEHUs IUIOTHOCTH aTMOC(Epbl C BBICOTOH U 3aBUCUMOCTH
aTMOC(EpHOTO AaBJICHHUS OT BBICOTHI.

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEITHHO
pa300paHHbIil COBMECTHO C MEJAaroroM Ha pacyér aTMOC(EPHOTO JAaBJICHHUS.

W3y4enue noja pyKoBOJICTBOM Iearora yCTpoucTBa 6apoMeTpa-aHepoua.
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HeiicTBue
JKHIKOCTH W ra3a
Ha NOrpy:KEéHHOE
B HUX TeJio (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSpYsHcEHHOE
6 Hux meno. BrlTankuBaromas (apxumenoa)

cuna. 3axon  Apxumeda. Ilnasanue  men.

Bozoyxonnasanue.

ﬂemomcmpamm2

1. 3aBHCHMOCTh  BBITAJKHBAIOLIEH CHJIBI OT
00péMa TOTpYXEHHOH dYacTH Telna H
IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKWBAIOMICH CHJIBI BECy

BBITECHEHHOM JKUJKOCTH.

3. VcnoBre mmaBaHHWA TEN: IUIABAaHUE WIIH
MOTpYXEHUE T€I B  3aBUCUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBaHue 3aBUCHUMOCTH Beca Tela B
BOJIe OT 00BEMA MOTPYKEHHOH B KHUIKOCTb
4acTH Tena.

2. OmpenencHue  BBITAJIKUBAIOLICH  CHUJIBL,
JNEHCTBYIOIIEH Ha TeENo, NOrpyXEHHOE B
KUAKOCTb.

3. [IpoBepka HE3aBUCHIMOCTH BHITAIKHBAIOIICH
CUJIbl, AEHCTBYIOLIEH Ha TEJNO B JKUIKOCTH,
OT Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CHJIbI, NIEUCTBYIOIIEH Ha
TEJIO B XXHMJKOCTH, OT 00bEMa MOrpykEHHOI
B JKMJKOCTh YacTH Tejla U OT IJIOTHOCTH
KHUJIKOCTH.

5. KoncrpyupoBanue apeoMmerpa Wi
KOHCTPYUPOBaHUE JIOAKU U OINpeaeseHue €€
rpy30H0bEMHOCTH.

HabnromeHue 3a 3KCIiepUMEHTAIBHBIM O0OHAPYKCHUEM JICHCTBUS KUIKOCTH U ra3a Ha MOrpyKEHHOE
B HHUX TEJIO.

OmpeneneHue ¢ OMOPOMl Ha TEXHOJOTUYECKYIO KapTy BBITAIKUBAIOLIEH CHJIBbI, NEHUCTBYIOIIEH Ha
TEJI0, MOTPYKEHHOE B HKUIKOCTD.

Habnroenue 3a npoBeeHHEM U 00CYKICHUE COBMECTHO C TIEJar0OTOM OIBITOB, IEMOHCTPHUPYFOIITUX
3aBUCUMOCTH BBITAJIKMUBAIOIIECH CUJIBI, IEHCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON
B JKHUJIKOCTh YaCTH TeJIa ¥ OT IJIOTHOCTH KUIKOCTH.

HccnenoBanne moj pyKOBOJACTBOM IIelarora 3aBHCHMOCTH Beca Tela B Bojae OT 0ObEMa
MOTPYXEHHON B XKHUAKOCTh YACTHU TeEJA.

Pemenne THMOBBIX pacd€THBIX 3a71ad B 1—2 IEWCTBUS C OMOPOW Ha alrOpPHTM, NPEIBAPHUTEIHHO
pa300paHHBIH COBMECTHO C TIEIarOroM Ha NMPHMEHEHHEe 3aKOHa ApXUMe/a U yCIOBHUS TIaBaHUS TEIL.
KoHncTpyupoBanue npu noMouiy neaarora apeoMerpa Wik KOHCTPYHpPOBaHUE JIOJKU U ONpEeIeHNe
€€ rpy30NnoabEMHOCTH.

Paznen 5.

Pabora u momHocTh. JHeprus (12 v)

Paodora
U MOILIHOCTH
(34)

Mexannueckas pabota. MoImHOCTb

Habnromenue 3a SKCIEpUMEHTAIBHBIM ONPEACICHUEM MEXaHHYEeCKOH paboThI CHIIBI TSDKECTH HpHU
MaJieHUN Tella W CHJIBI TPEHWs NPH PaBHOMEPHOM IIEPEMEIICHHH Tejla 10 TOPH3OHTAIBHON
MIOBEPXHOCTH.

HaGmonenue 3a neMoHcTpanmeil pacuéra MOIIHOCTH, pa3BUBAEMOH IIPH TTOIBEME T10 JIECTHHIIE.
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Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 IEWCTBUS C OMOPOH Ha alrOPHTM, NPEIBAPHUTEIHHO
pa3o0paHHbBIIl COBMECTHO C EIaroroM Ha pacyéT MEXaHHYeCKOi padOThI ¥ MOIITHOCTH.

IIpocrtbie
MeXaHu3MBbl (5 1)

IIpocTeie MEXaHU3MBI: phIyar, 610K,
HAaKJIOHHAs IUIOCKOCTb. [Ipasuno pasHnosecus
puvivaza.  Ilpumenenue npasuna  pasHosecus
puruaza K 010Ky. «3010moe npaguioy Mexamuxu.
KIIJ MIPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHHUKE.

Hemoncmpauyuu

1. ITpuMepsI IPOCTHIX MEXaHM3MOB.

Jabopamopnwvie pabomovt u onvimul

1.0mpenenenne pabOTHl CHWIIBI TPEHUS TIPH
pPaBHOMEPHOM JIBUOKEHUHT Tena 1o
TOPH30HTAIIbHON TTOBEPXHOCTH.

2. MccnenoBanue ycnoBUil paBHOBECHS phlvara.

3. Usmepenne KIIJI HaKkIOHHON IIOCKOCTH

(37eKTpOHHAs IEMOHCTpAIIHs).

HagvanpHOe mOHMMaHNE BRIMTPHINIA B CHJIE IPOCTHIX MEXaHM3MOB Ha MIPUMEpEe phIdara, IOABHKHOTO
Y HEMOABUXKHOTO OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue cOBMECTHO € NIEAAroroM yCJIOBUS PaBHOBECHS phlyara.

OO6HapyXeHHe TOoJ PYKOBOJACTBOM Ilelarora C OMOpPOM Ha AMIAKTUYECKUH MaTepuan CBONCTB
MPOCTBIX MEXAaHW3MOB B PA3JIMYHBIX MHCTPYMCHTAX W MPUCIOCOOJICHUSX, HCIOIb3YEMBIX B OBITY
U TEXHHKE, a TAKXKE B XKHUBBIX opranuszmMax (MC — Ouosiorus).

HaOnromenne 3a SKCIEPUMEHTANBHBIM JTOKAa3aTEIbCTBOM pAaBEHCTBA pPabOT MpPU MPUMEHCHHU
MIPOCTBIX MEXaHH3MOB.

Onpenenenue noa pykosoactsoM neaarora KIT/l HakIIOHHON MIIOCKOCTH.

Pemenne THMOBBIX pacdéTHBIX 3a71ad B 1—2 JEWCTBUS C OMOPOH Ha alrOPHUTM, NPEIBAPHUTEIHLHO
pa3o0paHHBII COBMECTHO C TEAaroroM Ha NMpUMEHEHHE NpaBWiIa PABHOBECHS phlUara M Ha pacuéT
KII.

Mexanuueckas
neprus (4 4)

Mexanuueckas dHeprust. Kunemuueckas u
nomenyuanvhas suepeust. Ilpeepawenue 00nozo
8UOQ MEXaHUyecKol dHepeuu 6 Opyeol. 3aKoH
COXPaHCHHS DHEPTUU B MEXaHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aK0HA COXpaHCHHS
MEXaHUYECKOH SHEPruu (3nekTpoHHAas
JIEMOHCTPAIIHS).

HaGmonenue 3a sKkcriepiMEHTAIBHBIM OIpEe/ICHHEM N3MEHEHHs KHHETHUECKOH M MOTCHIMATbHON
9HEPIruM Teja MPU €ro CKaTbIBAHUU 110 HAKIIOHHOM IIOCKOCTH.

@OopMyJIUPOBAHUE COBMECTHO C IIElarOrOM Ha OCHOBE HCCIEIOBAaHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOH dHEPIHUU.

IIpencraBnenue Mpyu MOMOILY IIEAAarora rpaHuLl IPUMEHUMOCTHY 3aKOHA COXPAaHEHUS SJHEPTUHU.
Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEJarOTOM C HCIIOJ30BaHHEM 3aKOHA COXPAHCHUS YHEPTHH.

Pe3epBHoe Bpems (3 )

8 KJIACC (68 1)

TemaTuuyeckui
0JI0K, TEMBI

OcHoBHoOe cojiepkaHue

OcHOBHbIE BUBI 1eSITEIBHOCTH Y4aLIMXCH
(Ha ypoBHe y4eOHBIX AeiicTBHI)

Paznen 6. TermuioBble siBiaeHust (28 1)
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Crpoenne
U CBOlicTBA
pemecTBa (7 1)

OcnosHule nonodicenus MONEKYNAPHO-
KUHemu4eckoll meopuu CMpOeHUs 6euecmsd.
Macca u pasmepsr amomog u monexyn. Onvimol,
noomeepacoarouue OCHOBHble — NOJIONHCEHUS
MOIEKYNAPHO-KUHEMUYECKOU Meopuu.

Mogenu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
CcOCTOSIHMM  BelwecTBa. Kpucmannuueckue —u
amoppuvie mena. ObvsicHeHUe CBOUCME 2a308,
ocuokocmen. U meEpovbix mel  HA  OCHOGe
NnON0JHCEHUT MONEKYAAPHO-KUHEMUUECKO
meopuu. CMayuBaHUE U KANULIAPHbIE SGTEHUSL.
Tennosoe pacuupenue u cocamue.

/Iemoncmpamm2

1. HabnromeHne OpOyHOBCKOTO TBUKCHUSI.

2. Habmronenue muddy3um.

3. HaOmroneHne  sBiIeHU
KaIMWULIPHBIX SBICHHH.

4. HabmoneHre TeIuioBOro PacIuPeHUS TEl.

5. 3MeHeHMe AaBlicHHS ra3a MpU H3MCHCHUH
00bEMa U HarPEBAaHUK HITH OXJIAXKICHUH.

Jlabopamopnsie pabomol u onvimoi.

1. OmbITBl O OOHApPYKECHUIO IEHCTBHS CHII
MOJIEKYJISIPHOTO TPUTSHKSHUS (mn
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITHL TO  BBIPAIIUBAHHUIO  KPHUCTAJIIOB
ITOBapEHHO COJTM MITH caxapa.

3.OmpITHL  TO  HAONMIOACHUIO  TEIJIOBOTO
pacIIUpeHHs Ta30B, XHUIKOCTEH W TBEPIBIX

CMadYrBaHUA n

TeI.

4. OmpeneneHue MaBICHUS BO3AyXa B OaiioHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTD
JAaBJICHUsI BO3AyXa OT ero o0sémMa W
HArpeBaHUS WIIH OXJIAXKICHHS.

6. IIposepka eunomeswvl JUHeHOU
3A8UCUMOCTU OAUHBL CIOLOUKA HCUOKOCTNU 8
mepmMomMempuieckou mpybke om

memnepamypbl.

HaGmonenue u uHTEpIpeTalys COBMECTHO C IEaroroM OINbITOB, CBHIETENBCTBYIONIMX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMYHBIX BEILECTB B BOJE.

Pemenne THMOBBIX pacd€THBIX 3a1ad B 1—2 IEWCTBUS C OMOPOH Ha alIrOpPHTM, NPEIBAPHUTEIHHO
pa3o0paHHBIII COBMECTHO C IIEarOroM IO OLCHHWBAHMIO KOJMYECTBA aTOMOB HJIM MOJIEKYJ B
eanHALE 00BEMA BEIIECTBA.

[TpencTaBneHue mpu MOMOIIM Megarora OPOYHOBCKOTO ABHKCHUS, SBICHHUSA AUGY3UN U pasIHIui
MeKy HIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIAPHO-KMHETUYECKOW TEOPUU CTPOEHHSI BELIECTBA.
OO0BsAcHeHHe ITPU MOMOIIY Tejarora ¢ ONOpoi Ha JUJAKTUYECKUN MaTepuall OCHOBHBIX Pa3iIHuuil B
CTPOCHUU Ta30B, >KUAKOCTEH U TBEPABIX Tl C HCIOJb30BAaHHEM IIONOXKEHUI MOJEKYJISpHO-
KHHETHYECKON TEOPUU CTPOCHUS BEIEeCTBa.

HpOBe}IeHI/Ie IOJ PYKOBOACTBOM II€arora OIbITOB IO BbIpallIMBaAHUIO KPHUCTAJJIOB HOBapeHHOﬁ COJIn
WU caxapa.

[TpoBeneHue COBMECTHO C MEAAroroM U 00bSICHEHUE U3 MPEUIOKESHHOTO ePEYHsI BHIBOJOB OIIBITOB,
JEMOHCTPUPYIOIUX KANUUIAPHBIE SIBICHUS U SIBICHUE CMAUYMBaHUs.

OObBsicHeHHE C ONOpOH HAa TEXHOJIOTHMYECKYI0 KapTy IIOA pYKOBOACTBOM IIefarora poJiud
KaIWJUIIPHBIX SBICHUHN JUTS OCTYIIJICHHUSI BOABI B opranu3M pacrenuit (MC — Guonorus).
HaGmoienue orpITOB IO HAOIIOICHHIO TEIUIOBOTO PACIIUPEHHUS Ta30B, JKUIKOCTEH 1 TBEPABIX TEI.
OOBsicHEHHE C ONOpOH Ha TEXHOJOTHYECKYI0 KapTy IO PyKOBOJCTBOM IMEJarora COXpaHEHUS
00BEMa TBEPABIX TEN, TEKY4YECTH >KUIKOCTH (B TOM YHCIE, Pa3HHULBI B TEKy4eCTH JUIA pa3sHbBIX
JKUJIKOCTEN), TaBJICHUS rasa.

HaGunionenue 3a npoBeieHHEM OIBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro
00BéMa M HarpeBaHUS WIM OXJAXKICHMSA, M UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJEKYJISIPHOIO
YYEHUS.

AHanu3 npu NOMOIIM Telarora ¢ Onopod Ha JUJAKTHYECKUI MaTepHual MPaKTHUYECKUX CUTyalui,
CBSI3aHHBIX CO CBOMCTBAaMHU ra30B, XKUIKOCTEH U TBEPABIX TEIl.
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TenoBble
npoueccsl (21 4)

Temnepatypa. Cea3e  memnepamypsl  coO
CKOPOCMBIO MENI06020 OBUNCEHUS YACTIUY.

Buytpennss sueprusa. Cnocobwr usmeHenus
BHYMpeHHell  dHepeuu:  menionepeoaia  u
cosepuienue pabomsi. Budwvl mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUS, U3TYUEHUe.

KonnuectBo TEMIOTHI. VY nenvHas
TEIUIOEMKOCTh ~ BEIISCTBA.  Iennoobmen  u
menyiogoe pagHogecue. Ypasnenue mennio6o2o
bananca.

Ilnasnenue u omeepoesanue KpUCMAaIIUYeCKUx
eewecms.  YIenbHas ~ TEIUIOTAa  IUIABICHHS.
Iapoobpasosanue u konoencayus. Hcnapenue
(MC). Kumnenne. VY nenbHas TeIIoTa
mapooOpa3zoBaHus. 3asucumocms memnepamypbi
KUneuust om ammocgeprozo oaenenusl.
Brascnocms 6030yxa.

OHeprus  TOIUIMBa.  YIETWbHas — TEIUIOTa
CrOpaHwsl.

Hpunyuner pabomvl mennogvix Osucamereil.
K1l menyioeozo
ogueamens. Tennosvie Osucamenu u 3awuma

oxpyaicaiougeti cpeovt (MC).
3axon coxpanenus u npespawjeHus dHepeuu 8
mennogvix npoyeccax (MC).
,Zlemoucmpamm2
1. IlpaBuiia 3MEPEHUS TEMITEPATYPHI.
2. Bugp! Termionepenaym.
3. OxnaxaeHre IPU COBEPIICHUH PabOTEHI.
4. HarpeBaHue IIpu COBEpLICHUH pPabOTEHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  Pa3THYHBIX
BEILIECTB.

6. HabmoneHue kuneHus.

7. Habnromenne TMOCTOSHCTBA — TeMIEPaTyphI

IpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX JBUTATEIEH.
Jabopamopmnsie pabomul u onvimoi.

O6ocHOBaHHE IO MOJATOTOBICHHOMY QJITOPUTMY COBMECTHO C II€JarOroM IpaBWJI HM3MEpPEHUs
TEMIIEPaTYPHL.

CpaBHEHHE PA3TUYHBIX CIOCOOOB M3MEPEHHSI U IITKaJl TEMIIEPATYPBIL.

HaGmonenue 3a mpoBeicHUEM ONBITOB, IEMOHCTPHPYIOIINX U3MEHEHNE BHYTPEHHEN SHEPTHH TeNa B
pe3ynbTaTe TeIonepeadd 1 paboThl BHEITHUX CHIL.

HaGmonenue 3a mpoBEICHHUEM ONBITOB, OOCYKACHHE NMPAKTUUECKUX CHUTYaIlUH, JEMOHCTPUPYIOIINX
pa3nu4YHbIe BUABI TEIUIONEPENadr: TEIUIONPOBOJHOCTh, KOHBEKIIUIO, H3ITydECHHUE.

HccnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOJICTBOM IIeJarora SBJICHUS
TEII000MEHa NPU CMEIIMBAHUH XOJIOJJHOHM U ropsdeld BOABI.

HaGumoienue ycTaHOBIICHUS TEIJIOBOTO PAaBHOBECHS MEX/y TOpsiuei M X0JIOTHOM BOJIOH.
OnpezeneHue Npyu MOMOLIY TeJarora KOJIX4ecTBa TEIUIOTHI, IOJIyY€HHOTO BOAOH MPH TEII00OMEHe
C Harp€TbIM METANIMYCCKUM HUITUHIAPOM.

OmnpeneneHue 1o TabNINIE yACTbHONW TEIUIOEMKOCTH BEIIECTBA.

Pemmenne THIOBBIX pacuéTHBIX 3amad B 1—2 1eicTBUA C OMOPOH HA AITOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHBIII COBMECTHO C MEJaroroM, CBS3aHHBIX C BBIUMCICHHEM KOJHYECTBA TEIUIOTHI H
TETIIOEMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 TpU TOMOIIM MEJarora CHUTYaluid NPaKTHYECKOTO HCIIOJIB30BAHUS TEIUIOBBIX CBOMCTB
BEIIECTB M  MaTepHaloB, HalpuMep B  IEIIX  JHEProcOCpEeKCHUS:  TEIUIOM3OJISINA,
9HEprocOeperarouIfe KphIu, TEPMOAKKYMYIISATOPHI U T. 1.

HaGumionenue siBineHUid MCapeHusi 1 KOHACHCAIIH.

HaGumronenue 3a ucciiefoBaHleM Ipolecca UCTIapeH s Pa3IMYHBIX HKHIKOCTEH.

OOBsICHEHHE T10 AITOPUTMY COBMECTHO C II€aarorom SIBIICHUM HUCapeHusa U KOHACHCAIUU HAa OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yICHHUS.

HaGmonienue 1 o0bsiCHEHUE Tpoliecca KUIIEHHUS], B TOM YHUCJIE 3aBHCUMOCTH TEMIIEPaTypbl KUIICHUS
OT JIaBJICHHSI.

Onpezenenne 1o TabiuIe OTHOCUTENBHON BIaXKHOCTH BO3-IyXa.

HaGmonenue nporiecca MmiaBiaeHUs] KPUCTAUIMUECKOTO BEIIECTBA, HAIIPHMED, JIbJ1A.

CpaBHeHHE 10 IUIaHYy IPH TOMOIIM IIeAarora IIPOIECCOB IUIABICHUS KPHCTAJUIMUECKHX Tell
W pa3MATdeHHUs IPH HarpeBaHUM aMOP(HBIX TeIL.

OmnpezneneHue Mo TaduuIe yAEIbHON TEIUIOTHI IUTaBJICHNS JIbJIA.

OOBsACHEHHE 10 CXeMe Mocie 00CYKIEHHS C MeIaroroM SBJICHUH IUIaBICHNUS U KPUCTAJUIM3ALNU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO yYCHHUS.

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEITHHO
pa306paHHBII‘/'I COBMCCTHO C Imi€cgaroroM, CBA3aHHBIX C BBIYHUCICHUCM KOJIHMYCCTBA TCIJIOTHI B
Iporieccax TeIIonepeaayy MpH IIaBICHUN M KPUCTAIUIN3AINH, MCTIApDEHNN B KOH/ICHCAIINH.

AHanu3 npu NOMOIIM Mejarora ¢ onopoi Ha JUIAKTHUECKUI MaTepuan CUTyaluil MpaKkTHYECKOTO
NPUMEHEHUST SIBJICHUH IUIABJIEHWS W KPHUCTAJUIM3AlMM, HalpuMep, MOJIyYeHHE CBEPXUMCTBIX
MaTepuasoB, cojieBas Ipejika U JIp.
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1. Ilposepxra eunomeswi JUHetHouU
3a8UcCUMOCmU ONUHbL CIOIOUKA HCUOKOCMU 8
mepmoMempuyecKou mpybxe om
memnepamypbl.

2.Habmronenue M3MEHEHHS BHYTpEHHEH
SHEPTUM TeNa B pe3ylibTaTe TeIlonepenadn
1 pabOTHI BHEITHHUX CHIL.

3. UccnenoBanue siBIEHHS TEIUIOOOMEHA IpH
CMELIMBaHUU XOJIOJHON U TOpsIeii BOJIBI.

4. Onpedenenue  Konuyecmea menyomul,
NONYYeHHo20 6000l Npu menioodmene ¢
Hazpemuvlm MemaiIULecKuM YUIUHOPOM.

. UccrenoBanue nporecca HCHapeHus.

6. OnpenencHue OTHOCHUTENBHON BIAXHOCTH

BO3IyXa.

7. Onpedenerue yOenbHOU Meniomvl NAA61eHUs

604

(62}

AHanu3 npu IOMOIIH efarora paboThl ¥ 00bICHCHHUE MPUHIINIA JICHCTBHS TEIUIOBOTO BUIATEIsL.
Brrunciienne KOTHYECTBa TEIUIOTHI, BRIICISIOMICTOCS MPH CTOPAHUH PA3IMYHBIX BHIOB TOIUTUBA, H
KII/ nBuraremns.

OO6cyXIeHre COBMECTHO C TENaroroM 3KOJOTMYECKHUX IMOCICICTBHH HCIIONB30BAHMS JIBUTATEICH
BHYTPEHHETO CTOPAHUs, TEIUIOBBIX U THAPOo3IeKTpocTaHnii (MC — 3KOJI0THSA, XUMUS).

Paspnen 7. DuekTprueckne ¥ MAarHUTHbIE ABJeHHA (37 1)

DleKTpUYecKue
3apsbl.
3apsikeHHbIE
Tesa U UX
B3aUMO/JCHCTBUE
(7w

Onexmpusayus men. JIBa poaa 3MEKTPHYSCKUX
3apsamoB. BsamMmoneiicTBue 3apsOKCHHBIX — Tel
3axon Kynona (3asucumocmo cunvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eUYUHbI
3aps008 U paccmosnus mexncoy menam,).

DNEeKTpUUecKoe  MoJie. Hanpsaxcénnocmo
anexmpuyeckozo noaa. Ilpumyun cynepnosuyuu
anekmpuyeckux  noneti  (Ha  KauecmeeHHOM
yposne).

Hocumenu NEKMPUYECKUX 3apA008.
Onemenmapnbviii NeKMPUYECKuil 3aps0.

Cmpoenue amoma. IIpOBOTHUKH U JUIIICKTPUKH.
3aKOH COXpaHEHHUS JIEKTPUIECKOTO 3apsia.
Hemoucmpayuu
1. DnexTpuzanus Te.
2. /lBa poma OJEKTPUYECKHX 3apsjoB H
BSaHMOHeﬁCTBHe 3apsHKECHHBIX TEJIT.
3. YCTpoicTBO 1 ieiiCTBUE DIIEKTPOCKOIIA.

Habnromenue 3a mpoBeIeHUEM OTIBITOB TI0 SJICKTPU3AINH TEJI IPH COMPUKOCHOBEHUH U MHTYKIIHEH.
Habnronenue n o0bsCHEHHE C OMOPOH Ha AMIAKTHUSCKUI MaTepHall B3aMMOACUCTBHS OJTHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHHE TIPU IOMOIIH TIe1arora IPUHIIAIA ISHCTBHS JIEKTPOCKOTIA.

OOBbsICHEHHEe COBMECTHO C TEIaroroM SBJICHHWM OJJIEKTPU3allMd TMPU CONPUKOCHOBEHUH TeN U
WHIYKLIMEN ¢ UCTIOJIb30BaHUEM 3HAHUM O HOCUTEISIX 3JEKTPUUYECKHUX 3apsAJI0B B BEILIECTBE.
PacroznaBanue u OOBSICHEHHE 10 CXEME COBMECTHO C TMEJAaroroM SBJICHUW ODJIEKTPU3AIUN
B ITIOBCEJIHEBHOM JKU3HH.

Habnronenue U 0OBSICHEHHE C OMOPOW HAa TEXHOJIOTHYECKYHO) KapTy OIBITOB, HIUTFOCTPHPYIOIIUX
3aKOH COXpPaHEHHUsI JIEKTPUUYECKOT0 3apsija.

HabnroeHue ombITOB IO MOJCITHPOBAHUIO CHIIOBBIX JIMHUH JIEKTPUYECKOTO TIOJIS.

UccnenoBanue moja pykoBOJICTBOM Iefarora JAEUCTBUS 3JIEKTPUYECKOIO MOJS Ha NPOBOJHUKH U
JIUAJIEKTPUKH
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4. DnekTpocraTniecKkasi HHIyKIHUs.
5. 3aK0H coOXpaHEHUS SIEKTPUUECKUX 3apsIIOB.
Jabopamopnsie padomuvi u onvimol.
1. OTIBITEI 110 HaOIIOJEHUIO
SNEKTPU3alMU  Tel  MHAYKOWEH W TpH
CONPUKOCHOBEHHH.

HocTostHHBIH
3JIeKTpUYecKHil
ToK (17 1)

ONeKTpuYecKuil TOK. Ycnosusa cywecmeosanus
9NeKmpuyecko2o moxa. VICTOUHUKH TOCTOSIHHOTO
TOKa. JIeHCTBHS 3JIEKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMpUdecKuti mox
6 JAHCUOKOCAX U 2a3aX.

PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3akon [icoyna—/lenya. Dnekmpuueckue yenu u
nompedumenu d1eKMpuYecKoll dnepeuu 8 Obimy.
OnexTpuueckas 1ens. Cuna Toka. DNeKTpHIecKoe
HanpsokeHune.  CONpOTHBIEHHE  IIPOBOJHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

UL ydacTka mend. [lociemoBarenbHOE |
mapaiebHOe COCIMHCHUE TIPOBOTHHUKOB.
Kopomxkoe 3amvikanue.

/Iemoncmpamm2

1. ITpoBOJHMKH U TUAIIEKTPUKH.

2. MopenupoBanue CHJIOBBIX JTUHUN

ANEKTPUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHiCTBUSA 3JIEKTPUUECKOrO TOKA.

. DNEeKTPUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cHuipl TOKa aMIIepMeTpOM.

. I3sMepeHre 3IIEKTPHYECKOTO  HATPSHKCHUS

BOJIETMETPOM.

9. PeocraT 1 Mara3uH CONPOTUBIICHUIA.

Jlabopamopnsie pabomol u onvimol.

1. HccnemoBaHue AEWCTBHSA DJIEKTPHUUECKOTO
TIOJIs1 HA TIPOBOJTHUKU U JTUIJICKTPUKH.

2. Cobopka 1 nmpoBepka padoThI ITEKTPUIECKON
[N TIOCTOSTHHOTO TOKA.

ONO O~ W

HaGmoneHne pasiaudHBIX BHIOB AEHCTBUS IEKTPUUECKOTO TOKA M OOHApyKEHHE COBMECTHO C
MENaroroM 3TUX BUIOB JEHCTBHS B TIOBCEIHEBHON KU3HU.

C6opka 1o cxeMe 1 HCIBITAHUE MO KOHTPOJIEM TIEAArora 3JIeKTPUIECKON MK MOCTOSHHOTO TOKA.
HaGmonenue 3a neMoHCTpaleil n3MepeH s CUIIbl TOKa aMIEPMETPOM.

HaGmonenue 3a neMoHcTpalyeil n3MepeHus 3JIeKTPUIECKOr0 HAPSHKEHHUS BOJIBTMETPOM.
[MpoBenenne U OOBSICHEHHWE NPU IOMOLIM YYHUTENS OIBITOB, JEMOHCTPUPYIOLUIMX 3aBUCHMOCTD
UIEKTPUYECKOTO CONPOTUBIICHUS INPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAJN IONEPEYHOTO CEYEHHUs U
Marepuana.

HaGmonenue 3a aeMOHCTpalyell MccleqOBaHHs 3aBHCHMMOCTH CHJIBI TOKa, HMPOTEKAIOLIET0 Yepe3
PE3UCTOP, OT COINPOTUBIICHUS PE3UCTOPA U HANPSIKEHHS HA PE3UCTOPE.

ba3oBble npeacTaBieHUs O MpaBUIIaX CIOXKEHUS HANPSKEHHWN IPU MOCIEA0BATEIbHOM COEIUHEHUN
JIByX PE3UCTOPOB.

ba3oBele peacTaBneHus 0 MpaBUIax Uil CHUIIbI TOKA IPU MapalieIbHOM COEANHEHUN PE3HCTOPOB.
HaGmonenne neMOHCTpalu Mexarora O CHTYalsIX IIOCIEIOBAaTENbHOTO M IapauIeIbHOTO
COEJMHEHUS IPOBOIHUKOB B JOMAIIIHUX JIEKTPUIECKUX CETSX.

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha alrOpUTM, MpEABAPUTEITHHO
pa3o0paHHbBIil COBMECTHO C MEJaroroM C HcIojb3oBaHueM 3akoHa Oma u Qopmyn pacuéra
NIEKTPUYECKOTO  COMPOTHBIIEHHS TIPH  IIOCJIENOBATEJIFHOM W  TAapajUIeIbHOM  COEAWHEHHU
MIPOBOTHHUKOB.

OmnpezneneHne C OHNOPOH Ha TEXHOJOTMYECKYI0 KapTy TIOA PYKOBOJCTBOM TIiefarora paOoThI
3JEKTPUUYECKOTO TOKA, IPOTEKAIOIIEr0 YepPe3 PE3UCTOP.

OnpezneneHre ¢ ONOPOM Ha TEXHOJOTMYECKYKO KapTy IOJA PYKOBOJICTBOM IE€Aarora MOLIHOCTU
3IEKTPUUECKOTO TOKa, BBIIEISIEMOM Ha PE3UCTOPE.
HaGmonenue 3a ucciiejoBaHeM 3aBUCUMOCTH CHITBI TOKA Yepe3 JIAMITOUYKY OT HANpsDKEHHs Ha HEW.
OmpeneneHye C ONOPOM Ha TEXHOJOIMUECKYI0 KapTy moJ pykoBoictBoMm nenarora KIIJ
HarpeBaTens.

Habnronenue 3a nccnegoBanueM npeoOpa3oBaHUs YHEPTUH NIPH MOIBEME TPY3a IIEKTPOABUTATEIIEM.
OOBsACHEHNE TIOCIIE PACCYXIEHHsS C IEeJaroroM M COCTaBJICHHE IIaHAa-KOHCIIEKTa YCTPOWMCTBA H
MIPUHIAIA ASHCTBHUS JOMAIIHUX AJIEKTPOHATPEBATEIFHBIX MPHOOPOB.

OO0BsACHEHHE TIOCIIE PACCYXKICHHUS C TIEJarOrOM M COCTaBJICHUE IIaHAa-KOHCIIEKTA IPUYHH KOPOTKOTO
3aMBIKaHHS ¥ IPUHINIA JEHCTBUS TUIABKUX MPEIOXPaHUTEICH.
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10.

11.

12.

I/I3MepeHI/Ie " pEryjiupoBaHUC CUJIbI TOKA.

M3mepenue u perynupoBaHue
HaINpsKEHUSL.

Hccnedosanue 3agucumocmu cuibl moka,
uoywjezo uepes pesucmop, om

CONPOMUBTLEHUS PE3UCTIOPA U HANPANCEHUSL.
Onvimul, 0eMOHCMPUpYIoujue 3a6UCUMOCHLb
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 OAUHbL, NIOWAOU
NONePeuH020 ceyeHus U Mamepuad.
Ilposepra npasuna crogicenus HANPANCeHUll
npu nocredo8amenbHoOM COeOUHEeHUU O08YX
pesucmopos.

Ilposepra npasuna 01 cuibl MoKa npu
RAPAIENbHOM COCOUHEHUL PE3UCTOPOE.
Omnpenenerre  pabOThl  IJIEKTPUIECKOTO
TOKa, HAYILETO Yepe3 Pe3UucCTop.
OrnpeneneHne MOIIMHOCTUH 3IEKTPHUIECKOTO
TOKa, BBIJCISIEMOI Ha pE3UCTOpPE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
HAYIIETro Yepe3 JIAMIIOYKY, OT HAMpsHKCHUS
Ha HEM.

Onpeoenenue KIIJ] nacpesamens.

Pemenue TUMOBBIX pacu€THBIX 3afay B 1—2 AeHCTBUA C OMOPON Ha AJTOPUTM, MpPeABapUTEIHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONB30BaHueM 3akoHa J[xoymi—Jlenna.
HabmroneHne BO3HUKHOBEHHSI JJICKTPHYECKOTO TOKA B KHUJKOCTH.
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MarHuTHble
siBJieHus (6 1)

[TocTossHHBIE MarHUTHI. B3anMozaelcTBHE NOCTOSTHHBIX
MarHuTOB. Maenumnoe noze. Maenumuoe none 3emau u e2o
3HayeHue 014 xHcusHu Ha 3emne. Onvim Spcmeda. Maznumnoe
noze anekmpuyecko2o moka. Ilpumenenue 31eKmpomMazHumos 6
mexuuke. Jleticmeue MazHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens nOCMoanHo20 moka. Mcnoavsosanue
aneKkmpoosuzameneti 8 MeXHU4eCcKUux yCmpoucmeax u na
mpancnopme.
ﬂemomcmpamm2

1. BzauMonelicTBHE TTIOCTOSTHHBIX MAarHUTOB.

2. MogennpoBaHre HEBO3MOXKHOCTH Pa3JCNICHHUS ITOFOCOB
MarHuTa.

3. MogenmpoBanue
MarHUTOB.

4. OnsIT DpcTena.

5. MarautHoe mosie Toka. DIeKTPOMarHur.

6. JlelicTBre MAarHUTHOTO MOJIS HAa MIPOBOTHHUK C TOKOM.

7. DnexTpoaBUraTesh MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. HUccaenoBanue MarHuTHOTO
MTOCTOSTHHBIX MarHUTOB.

2. H3yueHwe MarHMTHOTO IIOJIS ITOCTOSTHHBIX MAarHHTOB
IIpH UX OOBETUHECHUH U Pa3/ICICHUH.

3. HccnemoBanme JIeWcTBUS JIIEKTPUYIECKOTO TOKa Ha
MarHUTHYIO CTPEIIKY.

4.  OneITE, JIEMOHCTPUPYIOIIHE 3aBHUCHMOCTH  CHIIBI
B3aUMO/IEHCTBUS KATYIIKU C TOKOM U MarHUTa OT CHJIBI TOKa
Y HamlpaBJIEHUS TOKA B KATYIIIKE.

MAaravuTHBIX IoJIei MNOCTOAHHBIX

B3aUMOCUCTBUSA

5. M3yueHue nefcTBUS MarHUTHOTO TOJIA Ha MPOBOJHUK
C TOKOM.

6.  Koucmpyuposanue u uszyueHue pabomul
9NeKmMpPoosucamensl.

7.  HWamepenue KI1[ snekTpoaBUraTeIbHON YCTAHOBKH.

HccnenoBanne 1mox  pyKOBOACTBOM MarHATHOTO  B3aMMOJCHCTBHA
TTOCTOSTHHBIX MAarHUTOB.

Wzydenmne c omopoil Ha TEXHOJOTHYECKYI0O KapTy IMOJ PYKOBOJICTBOM Iiefarora
MAarHUTHOTO TOJISL IOCTOSIHHBIX MATHUTOB TIPU X OOBCAMHCHUH U Pa3JICIICHUU.
Habnroenue 3a mpoBeICHUEM OTIBITOB 110 BU3yaJIH3alliH OIS TOCTOSTHHBIX MATHUTOB.
N3ydenue noa pykoBOACTBOM I€Aarora siBJCHUS HaMarHUUKMBaHUs BELIECTBA.
HccnenoBanne COBMECTHO C TEAAroroM JCHCTBUSL ODJEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

HaOnromenue 3a TOpOBENCHHEM ONBITOB, JICMOHCTPHUPYIOUIMX 3aBUCHUMOCTH CHJIBI

BSaHMO,HeﬁCTBPIH KaTyIIKl € TOKOM W MarHura OT CHWJIbI W HAallpaBJICHUSA TOKa B

rearora

KaTyIIKE.
AHanu3 npu  [OMONIM  [Earora  CHUTYallMd  MPAKTUYECKOro  HNPUMEHEHHS
JNIEKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKHX YCTPOMCTBAX, MPOMBIIIICHHOCTH,
METUITIHE).

W3ydenne ¢ omopodl Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJACTBOM IleJarora
JIeHCTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

W3ydenue ¢ onopoi Ha JUAAKTUYECKUI MaTeprall AEHCTBUS 3JIEKTPOABUTATEIA.
W3mepenue coBmectHO ¢ negaroroM KIIJ[ anextpoaBUrareabHOi yCTaHOBKH.

Bba3oBele MpeacTaBIeHNs O PA3IMYHBIX IPUMEHEHHX AJIEKTpOABUraTeIel (TpaHCIopT,
OBITOBBIC YCTPOMCTBA U JIp.).

DJIEKTPOMATHUT
Hasl HHAYKIUS
(4 9)

Onvimul Dapades. Henenue
anexmpomachumnoi unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi NOTYYeHUs.

HpOBe,Z[CHI/Ie COBMCCTHO C II€JaroromM OIIbITOB IIO HCCICIAOBAHUIO SABJICHUSA SHGKTpOMaFHHTHOﬁ
HWHAYKIHU: UCCIICAOBAHNE HW3MCHEHHI 3HAYCHUS K HanpaBJICHNUA UHAYKIIMOHHOT'O TOKa
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9NEKMPUYECKOL  IHepaUlL.
BO300HOBJISEMBIX HICTOYHUKAX YHEPTUH.
jlemomcmpamm2

OJNEeKTPOCTaHINK Ha

1. VccnenoBaHue SBICHHS SJEKTPOMATHUTHON

HUHIYKIHH.
2. OmbiThl Dapanest.

3. 3aBUCHUMOCTH HarpaBJICHUS WHAYKIHUOHHOTO

TOKA OT YCJIOBHIA €r0 BOSHUKHOBCHHUSI.
4. DneKTporeHepaTop MOCTOSHHOTO TOKA.
Jabopamopnsie pabomol u onvimoi.

1. OneITEI o KCCJIEJJOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHOM WHIYKIIH:
HCCIIEIOBAaHHE HM3MEHEHMH 3HAYeHHs |

HanpaBJICHUS MHAYKIUOHHOTO TOKA.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTnueckuit OcHoBHOe coep:kanue OcHoBHbIE BU/bI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBbIX el CTBUI)
Paznen 8. Mexanuueckue sipjienus (40 4)
Mexanndeckoe Mexanmdeckoe IBWKeHHE. MarepuanbHas | AHaIH3 ¢ IOMOIIBIO Iefarora u 00CyXICHHE Pa3IMYHBIX IPUMEPOB MEXaHUUECKOTO JBIKCHIS.
JABHKEHHE touka. Cucrema orcuéra. OTHOCHTENBHOCTH | OOCYXICHHE COBMECTHO C TIEIaroroM TpaHUIl IPUMEHIUMOCTH MOJIEITN «MaTepHaIbHast TOUKay.
U CIIOCOOBI ero MEXaHUYECKOr0  JIBMXKEHHUsA.  PaBHOoMepHoe | OmmcaHue mociie OOCYXICHHsS C IMeJaroroM MEXaHHYeCKOTO JBHIKCHUS Pa3IMYHBIMH CIIOCOOaMU
onucanusn (10 u) | npsmonvHeliHOe nBWXKeHUe. Hepasnomepnoe | (ypaBHEHUE, Tabnuia, rpaduk).
npamoauneunoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM IMEJarora J>KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSBISIETCS
MZHOBEHHAs. cKopocmb mena npu | OTHOCHUTEIHLHOCTh MEXaHUYECKOTO IBHIKCHUSL.
HEePABHOMEPHOM OBUNCEHUU. HabnrogeHne MEXaHU4IeCKOTO IBUKCHHUS Tejla OTHOCHUTEIILHO Pa3HbIX TeJ OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH U TPACKTOPUI TBHKCHUS C ONMOPOH Ha TEXHOJIOTUYECKYIO KapTy IMOJ PYKOBOJICTBOM
NPAMONUHEUHOe osuoicenue. CBoOo/iHOE | Tenarora OJHOTO U TOTO JKE Tea OTHOCUTEIFHO PA3HBIX TEN OTCUETA.

naaeuue. Onvimul [ anunes.
Pasnomeproe Osudicenue no oxpyscHocmu.
Iepuoo u wacmoma obpawenus. Jluneinas u

AHanM3 ¢ IIOMOIIBIO rejiarora Tekcra ["anumest 00 OTHOCHTENBHOCTH JIBH)KEHHST; BHITIOJIHEHNE 3aJaHni
I10 TEKCTY (CMBICIIOBOE UTCHHUE).
[pocreiimue BeYMCIEHUS MO 00pa3lly CpeJHeH CKOPOCTH CKOJBXEHHUS OpycKa WM JIBHXKCHUS
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yenoeas CKopocmu.

Llenmpocmpemumenvroe

YCKOpeHue.
JHemoncmpavuu

1.

2.

. U3mepenue
. UccnenoBanue
. HaGmroneune

. HaGmroneune

HaOnroneHne MEXaHHYECKOTO JIBHIKCHHS
Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.
CpaBHeHHE  TIyTed W TpaeKTOpWi
IBW)KCHHS OJHOTO M TOTO JKe Tena
OTHOCHTEJIFHO Pa3HbBIX TEJ OTCUETA.
CKOPOCTH M YCKOpPEHUS
MPSIMOJIMHEWHOTO JIBYDKEHUSI.

MPU3HAKOB
PaBHOYCKOPEHHOT'O JABHKEHHUSL.
IOBIDKGHHS ~ Tena 110
OKPY>KHOCTH.

MEXaHHYECCKUX  SBJICHHIA,
NPOUCXOMAIIMX B  CHCTEME  OTCYETa
«Tenexkay mnpum e€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKCHUH  OTHOCHTENIBHO
kabuHeTta Gpu3nKy.

Jlabopamopnsie pabomol u onvimoi.

1.

Koncmpyuposanue mpaxma ons paseona u
danvHelue20 PAGHOMEPHO20  OBUIICEHUS.
WAPUKA UTU MENENHCKU.

. Onpenenenne cpenHei CKOPOCTH
CKONIbKEHUST  Opycka WM  JIBHOKCHHUS
[IAPHKA 110 HAKJIOHHOM MJIOCKOCTH.

. OnpeneneHre  yCKOpPEHHUsl  Tela  IpH
PaBHOYCKOPEHHOM JIBIDKCHUH 1o
HAKJIOHHOH IIOCKOCTH.

. UccnenoBanue 3aBUCHUMOCTM IIYyTH  OT
BpEMEHU npu PaBHOYCKOPCHHOM
JIBUKEHUH 0€3 HAa4allbHOM CKOPOCTH.

. IIposepka 2unomesol: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYaIbHOU CKOPOCMU HYyMU OMHOCAMCS
Kak — psao  HeuémHubIX ~ uucer, Mo
coomseememeyroujue NPOMENCYMKU

B6pEMEHU 00UHAKOBHL.

LIapHKa 110 HAKJIOHHOM IJIOCKOCTH.

AHanm3 u 00CyXICHNE C OTIOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJCTBOM II€arora croco0os
TIPUOIMKEHHOTO OTIPEIEIICHUS] MTHOBEHHOH CKOPOCTH.

OmpeneneHue MOCIE PAacCyXICHHS C IIEJaroroM IO CXEME CKOPOCTH PaBHOMEPHOTO JBIDKCHHS
(mmaprka B )KUAKOCTH, MOJEIH 3JIEKTPHIECKOTO aBTOMOOWIIA U T. 11.).

OmnpeneneHne COBMECTHO C ITIEAAaroroM ITyTH, MPOWIECHHOTO 3a JaHHBIH NPOMEXYTOK BPEMEHH, H
CKOPOCTH TeJIa 110 rpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO IBIKCHHUS OT BPEMCHHU.
Hauanpnble mpeacTaBieHHE O NPUHLIUNAX JEHCTBHS NPUOOPOB, HU3MEPSIOLIMX
(ciumomeTpoB).

[pocreiimue BerYncIeHUs MO 00paslly MyTH U CKOPOCTH IPH PaBHOYCKOPEHHOM IMPSIMOJIMHEHHOM
IBHKCHHUHU TEJIA.

OmnpeneneHne COBMECTHO C IEIaroroM MpoiIeHHOTO MyTH U YCKOPEHHUS JBIKEHUS Tella 1o rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO JIBIDKCHHUS TEJIa OT BPEMEHHU.
OmpeneneHne C IIOMOINBIO TI€AArora yCKOPEHMS Tela IPH PaBHOYCKOPEHHOM JBW)KEHHH IO
HaKJIOHHOH IIJIOCKOCTH.

W3mepenne mo cxeme IOCIe PacCyKACHHsS C MeJaroroM Ieproja W 4YacTOThl OOpalieHHs Tena Mo
OKPY>KHOCTH.

OmnpeneneHne HaXOXACHHUS IO PYKOBOJICTBOM I€larora CKOPOCTH PaBHOMEPHOTO IBIDKCHHUS Tena
10 OKPY>KHOCTH.

Pemienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 A€WCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OINpEAeleHHEe KHHEMAaTH4YeCKUX XapaKTepPHCTHK
MEXaHUYCCKOro ABMKCHHUA PA3JIMIHBIX BUOB.

PacrnioznaBanue n npuOIMKEHHOE ONMKMCaHKue O 00pasily rmocie 00CYKISHHUS C MEearoroM pa3IMYHbIX
BUJI0OB MCXaHHUYCCKOT'O JBHMKCHUSA B NPUPOAC U TCXHUKE (Ha npumepax CBO60}1HO nagarnmx Tel,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEACTB U P.).

CKOPOCTb
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B3anmoaeiictBue
Tea (20 v)

IlepBelii 3akoH HproroHa. Bropoll 3akoH
Herotona. Tperuit 3akon Hsrotona. Ilpunyun
CYnepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUsL CKObICEHUA, CULA MPEHUs NOKOS,
opyaue 8U0bl MpeHUs.

Cmia TsDKECTH M 3aKOH  BCEMHPHOTO
TSATOTEHHS. YCKOPEHHE CBOOOZHOTO TMaJCHUS.
Jeusicenue nnawem eokpye Coanya (MC).
Ilepsasa kocmuueckas cxopocms. Hegecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKHU.
Abcomromuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPEnNéHHOU  OCbIo
spaujenusi. MOMEHT cuitbl. Lenmp msocecmu.

Jemoncmpavuu

1. 3aBHCHMOCTD yCKOpEHHs Tejla OT MAacChl

Tea U JEHUCTBYIOIIEH HAa HETO CUJIBL.
2. HaGnromenue  paBeHCTBA  CHUI
B3aUMOJICHCTBUM TEIL.

3. 3meHeHne Beca Tena NpPU YCKOPEHHOM
JIBIDKCHHH.

JlabopaTopHbie paGoThI U ONBITHI.

1. UccnenoBaHne 3aBUCUMOCTH CHIJIBI TPEHUS

npu

CKOJNBXEHHSI OT CHJIBIL  HOPMAJIBHOTO
JIaBIICHHSL.
2. Onpenencare  KOA(QQUIMEHTa  TPEHUS
CKOJIBKCHHSL.

3. OnpeneneHne KECTKOCTH NPYKHUHBI.

Habnronenue u 00CyXJICHUE COBMECTHO C IMEJAaroroM OIBITOB C BUKCHUEM TeEja MPH YMCHBIICHUU
BJIMSIHUS APYTUX TEJ, NPEMATCTBYIOLIUX JBUKEHHUIO.

AHanu3 1Mo CXE€M€ IOCE pacCyKIEHHsl ¢ NEAaroroM Tekcra l'anmwies ¢ ONUMCAHUEM MBICIEHHOIO
9KCIEPUMEHTa, OOOCHOBHIBAIOIIETO 3aKOH MHEPIMH; BEHITIOJIHEHHUE 3aJaHUil MO0 TEKCTY (CMBICIOBOE
YTCHHE).

Ob6cyxaenne moJ pyKOBOACTBOM IIearora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA HHEPIUHU B Pa3INIHBIX
CUCTEMAX OTCUETA.

Habnronenne u 00CyXICHHE COBMECTHO C TIEJAroroM MEXaHUUYCCKUX SBJICHUH, MPOUCXOJSAIIUX B
cucreMe orcuéta «Tenexka» mnpu €€ pPaBHO-MEPHOM U YCKOPEHHOM JBWXEHHUHM OTHOCHUTEIBHO
kabuHeTta Gu3nKH.

JlelicTBHS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3aJaHUH 1O CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HaGmronenue 3a mpoBelNEHHWEM OMBITOB, JAEMOHCTPUPYIOUIMX 3aBUCHUMOCTh YCKOPEHHsI Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ OMIOPOI Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHs € ONMOpPOl Ha alrOpUTM, NMpEeABapUTENBHO
pa3o0paHHBIE COBMECTHO C MENAroroM C HCIOJIh30BAHHEM BTOPOTO 3aKoHa HEBIOTOHa W mpaBmia
CJIOXKEHMSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM KECTKOCTHU MPY>KUHBI.

AHanu3 cuTyaluii ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOJCTBOM IEJarora, B KOTOPBIX
HaOJI01ar0TCs yrpyrue nedopMaliui, U X 00bSICHEHHE C HCIIOIb30BaHUEM 3aKoHa ['yka.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C TIEIaroroM ¢ UCIOJIb30BaHHeM 3akoHa ['yka.

HccnenoBaHue npy MOMOIIHM Me€1arora 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
nasneHus. CoBMecTHOE 00CYXKIICHHE Pe3yIbTaTOB UCCIICIOBAHMS.

OmnpepeneHne oA KOHTPOJIEM IeIarora ¢ Onopoi Ha KOHCIIEKT KO (OUIMEeHTa TPSHUS CKOJBKEHUSL.
H3mepenue ¢ moMoLIbI0 eAarora CUilbl TPEHUS OKOS.

Pewmienne TUNOBBIX pacu€THBIX 3a7ad B 1|—2 aelcTBHUS C ONOpPOM Ha alrOpuUTM, MPEABAPUTEIBHO
pa300paHHBI COBMECTHO C TIEIATOTOM C UCIIOJIE30BaHUEM (POPMYIIBI U CHITBI TPEHUS CKOJBKEHHS.
AHanu3 1Mo cxeMme IMOCie PACCYKIEHUsS TMelarora O JBUKEHHH TeJl TOJbKO TOJ NEHCTBHEM CHJIBI
TAKECTU — CBOOOJTHOTO MajJIeHuUs.
OOBbsicCHEeHHE TI0JT PYKOBOJCTBOM I€Jarora He3aBUCUMOCTH YCKOPEHHS CBOOOTHOTO MaIeHUs] OT MACCHI
Tena.

OrneHKa COBMECTHO C IMEaroroM BEWYWHBI CUJIBI TSATOTEHUS, NEUCTBYIONIEH MEXIY ABYMS TElIaMH
(mst pa3HBIX Macce).

AHamu3 C Omopoil Ha TUNAKTUYCCKUH MaTephall JBHKCHHS HEOCCHBIX TeJ IMOJ NEHCTBHEM CHIIBI
TATOTEHUS (C UCIIOJIF30BAaHUEM JOTOTHUATEILHBIX HCTOYHHKOB HH(OpMAIHH).

Pewmienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C ONMOPOM Ha alropuTM, MPEeABAPUTEIHHO
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pa3o0paHHBIl COBMECTHO C IIEIarOrOM C HCIIOJIb30BaHHEM 3aKOHA BCEMHPHOTO TATOTEHHS U (POPMYIIBI
JUTSL pacdéra CHITBI TSKECTH.

HabOmonenne u oOCyXIeHHE C TIOMOIIBIO II€ZAarora ONBITOB II0 H3MEHEHHIO Beca Tena
IIPU YCKOPEHHOM JBIKCHUH.

AHanu3 ¢ MOMOIIBIO MEIarora yCJIOBUH BOSHUKHOBEHUSI HEBECOMOCTH H IIEPETPY3KH.

Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS € OMOPO Ha alTOPHUTM, MpPEIBApUTEIHHO
pa300paHHBII COBMECTHO C MEaroroM Ha ONpEIeNICHNE Beca Tella B Pa3IHIHBIX YCIOBHUIX.

AHanu3 ¢ omnopoil Ha TEXHOJIOTHUECKYI0 KapTy IOJl PyYKOBOJCTBOM IleJarora Cui, AEHCTBYIOIIMX Ha
TEIo, MOKOsILEeecs Ha OMOpeE.

OmnpeneneHue ¢ MOMOIIBIO IIeJarora IeHTpa TSHKECTH PA3IUYHBIX Tell.

3aKoHBI
COXpaHEeHHS
(10 v)

Umnynsc Tena. HM3menenue  umnynsca.
Hmnynve cunvl. 3aKOH COXpaHEHUS HMILYJbCA.
PeaktuBnoe napmwkenue (MC).
Mexannueckas paboTa U MOIIHOCTb. Pabota
CHII TSDKeCTH, ynpyzocmu, mpenus. Ceéa3v
oHepeuu u pabomul. TloTeHIMambHAS SHEPTHA
TeNa, TOAHATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHcAmo RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
KuHemuueckoli 9Hepeuy. 3aKOH COXPAHCHHS
MEXAaHUYECKOM dHEPIUu.
Hemoncmpayuu
1. Tlepenaua mMmynsca NpH B3aUMOAECHCTBHH
TeJI.

2. TlpeoGpa3zoBanus
B3aUMOJECICTBUU TEIN.

3. CoxpaHeHWe HMITyJIbCa TIPH HEYIPYTroM
B3aUMO/ICHCTBUH.

4. CoxpaHeHHWe WMIyJNbca IPH AOCOIIOTHO
YIIPYTOM B3aUMO/ICHCTBHH.

5. HaOGmonenue peakTHBHOTO BH)KEHHS.

6. CoxpaHeHHE MEXaHWUYECKON HSHEpruu IpH
CcBOOOTHOM TTaJICHUH.

7. CoxpaHEHHE MEXaHHYECKOH SHEpPTHH IpH
JIBIDKEHUH TeJNa TOJ JeHCTBUEM NPYKHIHBL.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenne paOOTBI CHJIBI TPEHHUS IPH

SHEPIHU npu

Habnronenue u o0Cyk/IeHHE C TOMOIIBIO II€arora OMbITOB, IEMOHCTPUPYIOIIUX Tepeiady UMITyIbca
IIpU B3aUMOJCHCTBUHU TeJ, 3aKOH COXPAHEHHS HMMITyJIbCa NPH aOCOJIIOTHO YIPYroM U HEYIpyroM
B3aUMOJICHCTBUU TEIL.

HabnroneHne neMOHCTpaIluy Iefarora CUTyaluil B OKpysKalollel *KHU3HU C UCIOJIb30BaHHEM 3aKOHA
COXPaHEHHUs UMITYJIbCA.

Pacno3HaBanne c omopoil Ha TEXHOJIOTMYECKYIO KapTy HOJ PYKOBOJACTBOM I€Aarora sBJICHUS
PEaKTUBHOTO ABMXEHUS B pupoje u TexHuke (MC — Ouonorus).

[IpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHA COXpPAHEHHs HMMITyIbCca AN pacdyéra pe3ylbTaToB
B3aUMOJACHCTBUS Ten (Ha TIpUMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYTroro NEHTPAIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETIOI-BHIKHO).

Pemienne TUNOBBIX pacu€THBIX 3alad B 2—3 JACWCTBHUS C OMOPOM Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEJAroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Omnpeenenue ¢ ONMOPOi Ha JTUAAKTHYECKUN MaTepHan pabdoThl CHIIbI YIIPYTOCTH NPH MOJbEME Ipy3a
C MCIIOJIb30BAHNEM HEMOBM)KHOTO U TIOABIDKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAArOroM MOIHOCTH.

W3MepeHne ¢ mOMOIIBIO Tejarora MOTeHIINAIBFHON 3HEPTHH YIPYTo Ae)OPMUPOBAHHOM MPY KUHBL.
H3MepeHne coBMECTHO € eJaroroM KMHETHYECKON HEPTUH TENA 110 JIUHE TOPMO3HOIO MyTH.
HaOmonenne 3a KCIEpUMEHTANbHBIM CpPaBHEHHEM HM3MEHCHHS ITOTEHIMAIBHOH W KMHETHYECKOH
SHEPruil Tena MpH ABMKEHHH MO HAKJIOHHOM MIOCKOCTH.

HaOmonenne 3a 3KcriepUMEHTaNbHOW MPOBEPKOM 3aKOHA COXpPaHEHHMS MEXaHWYECKOH SHEpIruu IpH
CBOOO/IHOM Ia/ICHUH.

IIpumeHeHre Ha HavalbHOM YPOBHE, C ONOPOM Ha IUJAKTUYECKUII MaTepuan 3aKOHA COXPaHCHUS
MEXAaHUYECKOI SHEPruu AJis pacuéra NOTECHIUAIBLHON U KUHETUYECKOM SHEPruil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEaroroM C HCIIONB30BAHWEM 3aKOHA COXPAaHEHHS MEXaHHMYECKOW
SHEpPruu.
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paBHOMEPHOM  JBW)KEHMHM  Tela  II0
TOPU30HTAILHON TOBEPXHOCTH.

2. Ormpenenennie pabOTHI CHIIBI YIIPYTOCTH IIPH
noxbEéMe rpysa C HCIIOJIb30BaHHEM
HETOABM)KHOTO M TIOJBIKHOTO OJIOKOB.

3. U3yueHue 3aKkOHA COXPAHCHUS YHEPTUH.

Pasznen 9.

MexaHuveckue KoJie0anusi U BOJHBI (15 4)

Mexanuueckue
KoJieoanus (7 4)

KomnebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTEePUCTUKN KOJIEOaHUHA: TEepHOJ, YacToTa,
aMIUIUTYAa. Mamemamuueckutl U npy*CUHHbLI

masmuuky.  Ilpespawenue  suepeuu  npu
KoJlebamenbHoOM OBUNCEHUU.
3aryxaromue KonebaHus. BbIHYXICHHBIC
koyieOanus. Pe3onanc.
/Iemoncmpamm2
1. Habmronenne  koneOaHWii  Telm  IMOJ
HeﬁCTBHeM CHUJIBbI TAXKCCTHU U CHUJIBI
YIPYTOCTH.

2. Habmronenue xonebOaHMiA rpy3a Ha HUTH U
Ha NpYy’KUHE.

3. HabnroneHnue BBIHYXACHHBIX KOJeOaHWHA U
pe3oHaHca.

Jabopamopnsie pabomuvt u onvimol.

1. Ompenenenne  4acToTel W IIepHOJa
KoJieOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OmpenenieHne  4acTtoThl W Iepuoja
KoneOaHWi MNPY)KUHHOTO MasTHHKA (WiIn
3JIEKTPOHHAS IEMOHCTpAITH).

3. UccnenoBanne  3aBUCHMOCTH  Iepuoja
KoJIeOaHWH TOJBEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUATH.

4. VccnenoBanne  3aBUCHMOCTH  IIEpHOJA
KoJIeOaHWH MpPYKMHHOTO MAasTHUKAa OT

Macchl rpy3a (nm SNEeKTPOHHAs
JEMOHCTpaLHs).
5. IIposepka HE3aBUCUMOCTHU nepuoja

Habmonenue xonebanuii moj ASHCTBHEM CHI TSDKECTH U YIPYTOCTH W OOHApYKEHHE MPU TTOMOIH
nejarora noJ00HbIX KoJeOaHUil B OKPYXKAIOIIEM MHUPE.

AHanu3 COBMECTHO C MeaaroroM KojebaHuil Tpy3a Ha HHTH M Ha mpyxuHe. OnpejieneHue o
AITOPUTMY YACTOTHI KOJICOAHHH MATEMATUIECKOTO M MPYKHHHOTO MasSTHUKOB.

Hab6moenne u 00bsICHEHHE € TIOMOIIIBIO TIEAarora siBICHUS PE30HaHCa.

HccnenoBanue ¢ OMOpPOd Ha alrOpuTM, NPEIBAPUTEIBHO Pa300paHHBI COBMECTHO C MEIarorom,
3aBHCHUMOCTH [IEPHO/Ia KOJICOAHHIT MMOIBEIIICHHOTO K HUTHU IPy3a OT JJIMHBI HUTH.

IIpoBepka ¢ OMOpOHl Ha TEXHOJIOTHYCCKYIO KapTy IMOJ PYKOBOJCTBOM IIEAarora HE3aBUCHMOCTHU
neproia KojicOaHuii rpy3a, MOIBCIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habmronenue u 00Cy»)aeHHE TIOJ] PYKOBOJCTBOM II€Iarora OIbITOB, IEMOHCTPUPYIOIIMX 3aBUCUMOCTh
nepro/ia KojieOaHui py>KUHHOTO MasSTHUKA OT MACChl IPy3a U KECTKOCTH MPYKHUHBI.

[MpuMeHeHHe ¢ TTOMOIIBIO MEAArora MaTeMaTHIECKOT0 U MPYXKHHHOTO MasTHUKOB B Ka4eCTBE MOJIENEH
JUTSL OTIMCAHUS KOJIEOAHUIA B OKPYKAIOIEM MHpE.

Pemierre THIMOBBIX Pacu€THBIX 3a7a4 B 1—2 JMEHCTBHS C ONOPOM HA AIrOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TIEIaroroM, CBS3aHHBIX C BBIYMCICHHEM WIIH OLEHKOMN 4acTOThl (epHO/Ia)
KoJIe0aHu
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KoJieOaHui T'py3a, MOABCHICHHOI'O K HUTH,
OT MAacCChI I'pysa.
6. OHLITLI, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTDH

nepuoa KoJeOaHuit MIPY>KHHHOTO
MasTHHKa OT MacChl rpy3a U KECTKOCTU
MIPY KUHBIL
7. Wzmepenne YCKOPEHUS
cBOOOMHOTO majgeHWs (WM DJIEKTPOHHAS
JIEMOHCTPAIIHSA).
MexaHn4yeckue MexaHn4YecKre BOJIHBI. CpoiictBa | OOHapyKeHHE U aHAIN3 C TIOMOIIBIO TTEAAarora BOJHOBEIX SBJICHUHN B OKPYKAIOMIEM MHUpE.
BOJIHBL. 3BYK MEXaHUYECKHUX BOJIH. Ilpooonvrole u | HabnroieHne COBMECTHO C MEIaroroM paclpoOCTPAHEHHs MPOMOJBHBIX M TOMEPEYHBIX BOJH (HA

(8w

nonepeunvie 8OaHbl. [[MUHA B0IHbL U CKOPOCHIDb
eé pacnpocmpanenus. Mexanuyeckue 60/HbL 8
meépoom merne, ceticmuyeckue gonnvl (MC).
3ByK. [pomxocms 38yKa u 6vicoma MOHA.
Ompaoicenue 368yka. Unghpaseyx u yiompaseyx.
/Iemoncmpamm2
1. Pacnpoctpanenue
MOTIEPEYHBIX BOJH.
2. HaOmoneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT 9aCTOTHL.
3. AKYCTHYECKHH pe30HaHC.

IIPOAOJBHBIX u

MOJIENN) ¥ OOHAPYKEHHE aHAJIOTHYHBIX BUAOB BOJIH B IIPUPO/IE (3BYK, BOJSHBIC BOJHBI).

Brruncienne B 1—2 AeHCTBHS € OMOPOH HA alTOPUTM, MPEIBAPUTEIHFHO Pa300paHHBIN COBMECTHO C
TIeIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HabnrogeHne 3a SKCIEPUMEHTAJIBHBIM OIPEICIEHHEM TPaHUI[ YacTOTHl CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHUH.

HabnroneHune 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIOIb30BAHUEM MY3BIKAJIbHBIX
HHCTPYMEHTOB).

HabGmtonenue n 00bsICHEHHE € TIOMOILBIO T1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHCa.

UreHne COBMECTHO € TE€AAaroroM OPUIMHAIBHOTO TEKCTA, MOCBAIMIEHHOTO MCIOIb30BaHMIO 3BYKa (HIIH
yJIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMs, YJIBTPasBYK B MEIWIMHE W JIp.); BBIIOJHEHHE 3aJaHUN
IO TEKCTY (CMBICTIOBOE UTCHUE)

Pazpnen 10. DiaekTpoMarHuTHOE M0J1e M 3JIeKTPOMArHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

1 IEKTPOMATHH
THBIE BOJIHBI
(8w

DJIeKTpOMarHuTHOE mmoJie.
DNeKTpOMarHUTHbIE BOJIHEL. Ceoticmea
9NEKMPOMACHUMHBIX BOJIH. Llxana
9NeKMpOMACHUMHBIX ~ 601H.  Hcnonv3osanue

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU CA3U.
DJIeKTpOMarHuTHas nmpupoaa CBETa.
CxopocTb cBeTa. BomHOBBIE CBOCTBA CBETA.
ZIeMOhlcmpamm2
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BonHOBbBIE CBOWCTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yenne CBOWCTB  3IEKTPOMArHUTHBIX

[MocTpoeHne MPOCTHIX pacCyKICHUH Ha OCHOBE ITOATOTOBIICHHBIX BBIPAKCHHH, OOOCHOBBIBAOIINX
B3aUMOCBSI3b AJIEKTPUUECKOIO U MArHUTHOTO MOJIEH.

HabmroneHune 3a SKCIiepUMEHTaIBHBIM U3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIBHOTO TeTedOHa).

AHanu3 ¢ MOMOILBIO MEJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C TM€JaroroM TEKCTOB, ONMCBHIBAIOIIMX MPOSBICHUS 3JIEKTPOMArHUTHOTO
W3IyYeHUs B IPUPO/IE: )KUBBIE OPTAHU3MBI, H3IYUCHHUS HEOECHBIX TeJ (CMBICIIOBOE YTEHHUE).
Pacno3naBanue U aHaau3 pa3aUYHbIX MPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJH B TEXHHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy M0J1 pyKOBOACTBOM IIearora.

PerieHne THMOBBIX PAacYETHBIX 3a4ad B 1—2 NEHCTBUS C ONOPOM Ha AITOPHUTM, MPEIBAPUTEILHO
pa3o0paHHBId COBMECTHO C TIEJarOTOM C UCTIONB30BaHUEM (DOPMYIT JJIsi CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JIMHBI BOJIHBI U YaCTOTHI CBETA.
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BOJIH ¢ MOOMIIBHOTO

TenedoHa.

TIOMOIIIBIO

Paznen 11. CBeroBblie siBieHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBass monens cBera. McrouHuku cBera.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynvr. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
[Ipenomienune cBera. 3aKOH MPEITOMICHHS
cBeta. [lonnoe eHympentee ompaoicerue céema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerust 8 ONMUYECKUX C8eNOBOOX.

Zlemoucmpauuuz

1. IIpsmonuHEHHOE PACTIPOCTPAHEHUE CBETA.

2. OTpaxceHHUE CBeETA.

3. [Monyyenune w300paKEHUH B IUIOCKOM,

BOIHYTOM M BBIITYKJIOM 3€pKaJjiax.

4. TIpenoMieHue cBera.

5. Ontuveckuii CBETOBOI.

Jlabopamopnsie pabomol u onvimoi.

1. HCCJ’ICI[OB&HI/IG 3aBUCUMOCTH yria
OTpaK€HUsA CBCTOBOI'O Jiyda OT yrja
naJacHus.

2. V3yueHne XapakTEpPUCTHK H300paKeHUsI
npeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHUMOCTH yria
HPETOMIICHHSI CBETOBOTO Jy4a OT yria
NaJaCHU Ha TPaHUIE «BO3AYX—CTEKIIO».

HaGnroneHue oOMbITOB, JEMOHCTPUPYIOUIMX SIBICHHE MNPSMOJUHEHHOTO PACIpOCTpaHEHHsI CBeTa
(BO3HUKHOBEHHE TEHHU U MOJYTEHU), U MX HHTEPHpETAlUs C HCIOJIb30BAHHEM IMOHSTHS CBETOBOTO
Jyya.

OOBsACHCHHE U MOJCIMPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe COJHEYHOTO U JIyHHOTO
3aTMCHUH.

HccrenoBanme ¢ Ommopoii Ha TEXHOJIOTHIECKYIO KapTy MOJI pyKOBOACTBOM II€Aarora 3aBHCHMOCTH yTiia
OTpaKeHHS CBETOBOTO Jy4a OT yIJia MaICHHS.

H3ydenue ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKCHUS B TNIOCKOM 3epKajie.

Habmronenne m OOBSICHEHHE COBMECTHO C IIEJAaroroM OIBITOB MO MOJNYYCHHIO H300paKCHHU B
BOTHYTOM W BEIITYKJIOM 3epkajiax. HaOmonenne u 0ObSICHEHHE MOCIE PACCYKICHUS C MEIaroroM Io
CXEME OIIBITOB I1O HpeJ'IOMJ'IeHI/I}O CBCTa HA FpaHI/IHe pasnnqﬂmx cpeu, B TOM YHMCJIC OIIBITOB C IMTOJIHBIM
BHYTPEHHUM OTPAKEHUEM.

HccnenoBanue mMoja PyKOBOJCTBOM I€farora 3aBUCHMOCTH YIJia MPEIOMIICHHMS OT YIJia MajaeHUs
CBETOBOTI'O JIy4da Ha IPaHUIIE «BO3LyX—CTEKIION.

PacnozHaBaHue ¢ MOMOIIBIO TIeAarora SIBJICHWNA OTPa)KCHHsI U MPEJIOMJICHUS CBETa B MOBCEIHEBHOM
JKHNU3HU. AHaJ'II/I3 u 061))ICHCHI/IC COBMECTHO C nmneaaroromM siBJICHUS ONITUYCCKOT'O MI/Ipa)Ka.

Pemenne THMOBBIX pacdETHHIX 3ajad B |—2 JEWCTBUS C OMOPOH Ha alTOPHUTM, MpPEIBApUTEIHHO
pa300paHHBIN COBMECTHO C TIEATOTOM C HCIIOJIb30BAaHHEM 3aKOHOB OTPaKCHUS M IPEIIOMIICHHS CBETA.

JInn3el
U ONTHYeCKHe
npudops (6 1)

Jlunza. Xopn nyuedt B nuH3e. Onmuueckas

cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). [naz «xax onmuyeckas
cucmema. bauzopykocms u danvHozopkocms.
ZIeMOhlcmpauuu2

1. Xon nmydeii B coOuparomiei JImH3e.

IonyyeHue MmMOa KOHTPOJIEM IIearora M300paKCHHI C MOMOIIBI0 COOMpArolleil W paccenBaroIiei
JIUH3.

Onpenenenne C OMOPOM Ha ajrOpUTM pa3padOTAaHHOTO COBMECTHO C TeaaroromMm (pokycHoro
PacCTOSIHHSA ¥ ONTHYIECKON CHIIBI COOMpPArOIIEi TMH3HI.

AHanu3 COBMECTHO C neaaroromMm yCTpOﬁCTBa U IIpUHIHUIIA HeﬁCTBHH HEKOTOPBIX ONTHYCCKUX
mpubopoB: oToarnmapara, MUKpockora, Teieckona (MC — OHOIoTHs, aCTPOHOMHUS).
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2. Xop mydei B pacCeHBarOIeH JIHH3E.

3. [lomyyenue w300pakeHUE C MOMOUIBIO
JIMH3.

4. Mpuniwn JNEUCTBUS
MHKPOCKOIIa U TEJIECKOTIa.

5. Monens rnasa.

Jlabopamopnsie pabomul u onvimoi.

1. ITonyuenne wu300paXeHUH C IMOMOIIBIO
coOuparomiet JINH3HL.

2. OnpeneneHne (QOKYCHOTO pacCTOSIHHUA U
ONTHYECKOM CHIBI COOMpAIOIEH JIMH3BI
(WM >NEKTPOHHAS IEMOHCTPALIHSA).

¢doroanmapara,

AHanm3 ¢ Onopoil Ha TEXHOJIOTHYECKYIO KapTy MOl PyKOBOACTBOM II€Aarora siBICHNI ONMM30pyKOCTH U
JaJIbHO30PKOCTH, MpUHIKIA AeicTBUS 0ukoB (MC — Ouonorus).

Pasznoskenne
0eJ1ioro cBeTa
B ciekTp (3 u)

Pasznoscenue bOenoco ceema 6 cnexmp.
Onvimer Hvtomona. Cnooicenue cnekmpanbHbix
yeemos. [lucnepcus ceema.
Zlemoucmpauuuz
1. Paznosxenue 6e10ro cBeTa B CIEKTP.
2. [lony4yeHue OeoOro CBeTa MPHU CIOKCHUU
CBETa pa3HbIX IIBECTOB.

Jlabopamopnsie pabomol u onvimol.

1. OnbITHl 1O pa3iokeHHIo Oenoro ceera B
CIIEKTp.

2. OTBITH IO BOCTIPHUATHIO IIBETA MPEIMETOB
NpH WX HAOIOJCHWH depe3 IIBETOBBIC
(UIBTPEL

Habmonenne COBMECTHO € IIEIaroroM Io Pasio)keHHIO OeJIoro CBeTa B CIIEKTP.

Habmonenue n o0bsacHeHHe Ha 0a30BOM yPOBHE O] pyKOBOJCTBOM IEJarora OIbITOB I10 TTOIYYEHHUIO
6eoro cBeTa MpH CIOKEHUH CBETA Pa3HbIX IBETOB.

[IpoBenenue n oOBSICHEHHE MO/ PYKOBOJCTBOM IIE€Jarora OIBITOB IT0 BOCTIPHATHIO I[BETA NPEIMETOB
IIPY MX HAOJIOJICHUH Yepe3 [IBETOBbIC (GDHIbTPHI (LIBETHHIC OUKH).

Pa3znen 12. KBanToBsle siBjieHus (17 u)

Hcenyckanue

Y TIOTJIOIIEeHHE
CBETAa aTOMOM
(4 9)

Onvimul Pesepghopoa n mtanetapHas MOJEIb
aroma. Mogens aroma bopa. Hcnyckamue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetiuamvie cnexmpeol.

OOcyxneHne ¢ TIOMOINBIO TIefarora ILeid OmbIToB Pesepdopra Mo WCCIEIOBaHMIO AaTOMOB,
BBIIBIKEHUE THIIOTE3 O BO3MOXKHBIX PE3YNbTaTax OMNBITOB B 3aBHCHMOCTU OT IPEANOIaraeMoro
CTPOCHHUS aTOMOB, ()OPMYIHPOBAHNE BEIBOJIOB U3 PE3yJIHTATOB OIBITOB.

OOcyxaeHne ¢ Omopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PYKOBOJCTBOM II€Aarora MpOTHBOPEUYHH
TUTAHETapHOM MOJIENTM aTOMa M OCHOBAaHUH JJIs THITOTE3bl bopa o cTanuoHapHBIX OpONTax JIEKTPOHOB.
Habmrogenne coBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CHEKTPOB M3ITyYCHHS Pa3THIHBIX
BemiecTB. OOBSICHEHNE C ONOPON HAa AMJAKTHYECKUH MaTepHall IMHEHYIAThIX CIIEKTPOB U3JTyICHHUSI.
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Crpoenne
aTOMHOTO siApa
(6 1)

PagnoakTuBHOCTE. Arbpa-, bema- u eamma-
uznyuenus.  CTpoeHHe  aTOMHOTO  sipa.
Hyxknonnas moodenv amommnoeo siopa. Mzomonul.
Paouoaxmuegnvle npespawenusl. Iepuoo
noaypacnaoa amomusix soep.

Hemoncmpavuu

1. CrexTpbl U3My4YCHUS U TTOTIOIMICHUS.

2. CrieKTphl pa3inyHbIX T'a30B.

3. Coektp Bojiopoa.

4. HaGmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuie pabomol u onvimoi.

1. Habniooenue cnaownvix u JauHeuuamolx

CHEeKMPO8 U3LYUEHUS.
2. UccnenoBanue TPEKOB: HU3MepeHne
SHEPrUM YaCTHUIIBI [0 TOPMO3HOMY IyTH

OOcyxaeHne COBMECTHO C MEaroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS A/pa.

OmpeneneHne Mo CXeMe ¢ MCHOIb30BaHUEM METOIMYIECKOT0 MaTepuaia oA PyKOBOJACTBOM IEIarora
COCTaBa AJep IO 3aJaHHBIM MAaCCOBBIM W 3apsAOBBIM UHCIIAM U IO MOJOKEHHIO B NMEPUOANIECKON
cucteme deMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHUYECKYIO KapTy HOA PYKOBOACTBOM II€AArora M3MEHEHHMS COCTaBa sApa
1 €r0 TOJIOKEHUS B IEPUOANYECKOl cucteMe npu [ |-pagroakTuBHOCTH (MC — XUMUS).
HccnenoBaHue ¢ MOMOILBIO MEAAarora TPEKOB | |-4acTHIl IO TOTOBBIM (oTOTrpadusim.

HaGmonenue 3a neMoHcTpanueid padoThl M3MEpEeHHs PagHalMOHHOrO ()OHAa C MOMOIIBIO JT03UMETpa,
OLICHKA €r0 MHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OWOJOTHYECKMX W3MEHEHHWH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX U3nydenuit (MC — Guosorus).

Habnronenue aeMoHcTpaluu 00 HCIOJIB30BaHHE PaJMOAKTUBHBIX H3IydeHuil B meaurune (MC —
ouoJsorus).

(mo Qororpadmsam) (WM SISKTPOHHASL
JIEMOHCTPAIIHS).
SinepHbie SnepHble peakumu. 3aKoHBI COXpaHeHMs | PemreHwe THMOBBIX Pacd€THBIX 3amad B |—2 NEHCTBHS C ONOPOH HA AJTOPUTM, HPEABAPUTEIHHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix a0ep. Ceéa3b maccvl U IHEPISUU.
Peaxyuu cunmesa u denenust a0ep. Ucmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHast DHEPreTHKA. Heticmeus
PAOUOAKMUGHBIX — UZNIYYEHUl  HA  JICUBbLE
opeanuzmul (MC).

JHemoncmpayuu
1. Pabora CUETYHKA HOHU3HPYIOIIHX

W3ITyYEHU .

2. Peructpanmsi  W3NMy4eHUs ~ NPHPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jabopamopnsie pabomuvt u onvimol.

1. Usmepenne paguoaktuBHOro ¢GoHa (win
AIIEKTPOHHAS IEMOHCTPALUS).

pa3oOpaHHBIl COBMECTHO C MEIaroroM C HCHONB30BAaHUEM 3aKOHOB COXPAaHEHUS MAacCOBBIX U
3apsIOBBIX YHCENl Ha OIpeNeNieHHe pe3yJbTaToB SICPHBIX pEaKLuWil; aHajiu3 BO3MOXXHOCTH HIIH
HEBO3MOYKHOCTH SIIEPHOU peaKiyu.

OleHKa ¢ IOMOIIBIO [IeIarora SHEPrUM CBSI3H SAEpP C MCIOJIb30BaHUEM (HOPMYJIbl DWHINTEHHA.
OOcysk/ieHHe COBMECTHO C IEJaroroM IEpCHeKTHB HCIOJIb30BAHMS YIPABISIEMOTO TEPMOSIEPHOIO
CHHTE3a.

OOcyX/JeHne COBMECTHO C MEJaroroM MNPEeUMYIIECTB M 3KOJOTHMYECKHUX MpOOJieM, CBS3aHHBIX C
simepHoi HepreTikor (MC — 3KoJorHs).

IMoBTOpHUTEIHLHO-00001IAI0IMIT MOAYJIb (9 4)
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CucremaTusanus
H 00001EeHne
MPEAMETHOTO
COJIepIKaHUS

M OIIBITA
NEATEIHLHOCTH,
proOpe-TEHHOTO
TIPU U3yYCHUH
BCETo Kypca
¢bu3ukn

OO0oOuicHne  comepkaHHWs — KaXJIOro U3
OCHOBHBIX pa3zernos Kypca [N76370478
MeXaHHYECKHEe, TEIUIOBBIC, 3IEKTPOMAarHUTHEIC,
KBAaHTOBEIC SBJICHHUS.

HayuHblil MeTOA MMO3HAHUS U €0 peanu3alus
B (DPM3UYECKUX MCCIICTOBAHMAX.

CBs13b (DM3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obnactu mepenaun WHGOPMAIIMU, IHEPrETHKE,
TpaHcIopTe

BrimonHeHne ¢ MOMOIIBIO  Hejgarora  y4eOHBIX  3ajaHul, TpeOyoImHMX  JAEMOHCTPAIHH
KOMITETEHTHOCTEH,  XapaKTCpU3YIOIINX  €CTECTBEHHOHAYYHYI0  IPAMOTHOCTB:  IPUMEHEHHSA
MIOTYYEHHBIX 3HAHWH [UIA HAayYHOTO OOBACHEHUS (DM3MYECKHX SBICHHH B OKPYXKAIOIIEH HPHpOIE
1 TIOBCEAHEBHON XM3HHU, a TAaKXXE BBIABICHUS (PM3NUECKUX OCHOB Psila COBPEMEHHBIX TEXHOJOTHII;
MIPUMEHEHHSI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX YMEHHH JUIA MCCIIEAOBAHUS (DU3UUECKUX SBICHUH, B
TOM YHCIIE JUISl TPOBEPKH THITOTE3 M BBISBICHHUS 3aKOHOMEPHOCTEH.

Pemenne THIOBBIX pacdETHHIX 3afad B |—2 IEWCTBUS C OMOPO Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C I1€aroroM, B TOM YHCJIE NPEAIOIaraloiuX UCIOIb30BaHHE (HU3HUECKOM
MO/JIETI U OCHOBAHHBIX Ha COJICPXKaHUH Pa3IMYHBIX Pa3/elioB Kypca (hH3HUKH.

[Ipu pazpaboTke paboyell mporpaMmbl B TEMATHUYECKOM IJIAHUPOBAHUM YUYTEHBI BO3MOXKHOCTHU HCIOJIb30BAHUS

AIEKTPOHHBIX

(1 poBbIX)

00pa3oBaTENbHbIX PECYPCOB,

SABJIAIOIITUX CSL y‘-I€6HO -MCTOANYCCKUMHU  MaTCpraiaMu

(MyJIbTUMEIUIHBIE TPOrPAMMBI, 3JEKTPOHHbIE YUYEOHWKH M 3aJaYHUKH, DSJIEKTPOHHbIE OMOIHMOTEKH, BUPTyaJIbHBIC
71a00paTopuu, UTPOBBIE MPOTPAMMBbI, KOJUIEKIIMH IIU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATUIYIOIINX TUIAKTUYECKHIE
Bo3MoxkHocTH UKT, conep:kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUM.

TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaesioB U TeM (uudposbie)
Kourpoabubie IIpakTuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Pazgea 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKILEr0 MUPa
bu6nmoreka [JOK
11 PusHia - HayKka 0 MPHPOJe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3HHECKHE BEIHHHI 2 ! https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 https://m.edsoo.ru/7f416194




Uroro no pazgeny

6

57

Pa3zgea 2. [lepBoHayaibHbIE CBEJE€HUS 0 CTPOCHUH BellleCTBA

2.1 CtpocHue BemecTra 1 bubsmorexa [JOK
' p B https://m.eds00.ru/7f416194
99 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] 9 bubmuorexa [JOK
' BEIIIECTBA https://m.edso0o.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHe TeJl
bu6mmoreka [IOK
3.1 MexaHuHecKkoe ABIDKeHHE 3 https://m.edsoo.ru/7f416194
bubmunorexa [JOK
3.2 HMrepuus, macca, m0THOCT 4 https://m.edso0o.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet cnn 14 https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB
41 asnenue. llepenaya naBneHust TBEpABIMU 3 bu6mmoreka [IOK
' TellaMM, KUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.eds00.ru/7f416194
bu6nmoreka [JOK
4.3 ATmochepHoe rasnenue 6 https://m.edso00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE 7 bubnmoreka [JOK

B HUX TCJIO

https://m.edsoo0.ru/7f416194
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Hroro no pazueny 21
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 PaboTa u mommoCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanu3mb! S 1 https://m.eds00.ru/7f416194
bubmuoreka [JOK
53 Mexanmueckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12
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8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM udpossie
Ne ni/m pasi Kourposbnbie IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenJioBble siBJIEHUsI
. bu6mmoreka [IOK
11 CrtpoeHue u cBOWCTBA BeLleCTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teruossie mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKTpuuecKue 3apsaabl. 3apsHKeHHbIE Tela 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHHTHEIC AB1CHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DMEKTPOMAHHTHs HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeM u@poBbie
Ne ni/m pasi Kourposbnbie IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
12 Baanmonercreue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 Mexanmaeciue koneoanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJE U 5 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBble siBJIeHMS
bu6nmoreka [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 5 bubnuorexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o IpUpoJIe.
SBnenus npupoipl. uzndeckue
SIBJICHUS

62

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

02.09.2025

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexanndecKkue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIUYUHEI U UX
HU3MCPCHUC

05.09.2025

09.09.2025

VYpok-uccnenosanue "M3mepenne
TEeMITepaTyphbl TPU TTOMOIITI
KHUJKOCTHOTO TEPMOMETpa U
JaT4yruKa TeMIeparypbl”

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJieIel

VYpoxk-uccnenonanue "lIpoBepka
TUIOTE3bI: NaJbHOCTh NOJETA
[IapHKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OOJIbLIIE, YeM
Ooubli1e BBICOTA ITycKa"

12.09.2025

16.09.2025

19.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

63

bubmuorexa [JOK

«OHpCI[CJ]CHI/Ie IIJIOTHOCTHU TBép,Z[OI‘ (O)

7 JTIOKa3bIBAIOIIUE TUCKPETHOE 23.09.2025 https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
bubmuorexa [JOK
8 JIBrO>KeHUE YaCTHUII BEIICCTBA 26.09.2025 https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJIFOJEHUIO TEIJIOBOr'O 30.09.2025
paCIIUPEHHS Ta30BY
10 ArperatHble COCTOSIHHSI BEIIECTBA 03.10.2025
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX bu6mmoreka [IOK
1 ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 07.10.2025 https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHI BOJIbI
MexaHn4ecKoe ABUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 10.10.2025 https://m.edsoo.ru/ff0a05¢6
JIBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Enunuiiel ckopoctu 14.10.2025 https://m.edsoo.ru/ff0a079c
bu6mmorexa [IOK
14 Pacyer nmytu 1 BpeMEeHM BUKEHUS 17.10.2025 https://m.edsoo.ru/ff0a0aed
Wuepuus. 3aKoH UHEPITUH.
N bubnuotexa [JOK
15 B3aumopeiicTBue Ten kak npuynHa 21.10.2025 https://m.edsoo.ru/ff0a0cL0
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 [TImoTHOCTE BemecTBa. PacueT macchl 24.10.2025 bubmuorexa [JOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora s 11.2025




TCIa»

64

Permtenne 3agaud o reme "I1oTHOCTE

bu6mmoreka [IOK

18 BemecTna" 06.11.2025 https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepUCTHKa
19 B3auMoeicreug tein. Cria 11.11.2025
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS 14.11.2025
(medopmanumn) MpyKUHBI OT
MIPHIOKEHHON CHIIBI
21 SBnenune Tarorenus. Cuja TSHKECTH 18.11.2025
CBsi3b MKy CUJION TSKECTH U
. bu6mmoreka [IOK
22 Maccoi Tena. B"ec Tena. PCHIGH'{/IG 21.11.2025 https://m.edsoo.ru/ff0al778
3ama4 1o Teme "Cuila TSHKeCTH
Cuiia TSDKECTH Ha JIPYTHX TUIaHeTaxX.
bubmuorexa [JOK
23 du3nyecKue XapakTepuCcTUKU 25.11.2025 https://m.edso0.ru/ff0al502
IJIaHEeT
bu6nmoreka [JOK
24 N3mepenue cui. Jlunamomerp 02.12.2025 https://m.edsoo.ru/ff0al8cec
bu6nmoreka [JOK
25 Bec tena. HeBecoMocTh 28.11.2025 https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HalpaBJIE€HHBIX
. . bubmuorexa [JOK
26 1o OHHO% TpAMOH. 02.12.2025 https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIIASA CHIT
97 'I‘)GI_HCHI/IG fanaq o TeMe ) 05.12.2025
PaBHOpelicTBYyIOIIAs CHIT
28 TpeHue ckoybKeHus U TpeHHUe 09 12.2025 bubnuoreka [IOK

okos1. TpeHue B IpUpOIe U TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopaTtopHas paborta «3ydueHue
3aBHCUMOCTH CUJIBI TPEHHS

65

bubmuorexa [JOK

29 CKOJILYKEHUS OT CHJIBI JaBJICHUS U 12.12.2025 https://m.edsoo.ru/ffalccs
XapakKTepa CONMPUKACAFOITUXCS
IMOBEPXHOCTEW

30 PemeHHe“ 3a7a4 Ha E)HpeILCJICHI/Ie 16.12.2025
PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK

31 ciny, «Cuiby, 19.12.2025 https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUI»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHUEY,

32 «Macca, IIJIOTHOCTEY, «Bec Temay, 1 23.12.2025
«I"paduyeckoe n300paKeHUE CHIT»,

«Cunel»

33 Hasnenne. CriocoObl yMEHBIIICHUS U 26.12.2025 bubmuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

N bubnuotexa [JOK

34 JaBJIEHH Ta3a OT 00bEMa, 30.12.2025 https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMU

35 TGJ‘II;B)/III/I mi KOCTIMU U ?&iaMH 13.01.2026 brbmiorexa IJOK

» JHL ’ T https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBlIeHHE B KUJIKOCTH U Ta3e,
. bubmuotexa [JOK

36 BBI3BAHHOE JIEHICTBUEM CHIIBI 16.01.2026 https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Pemenne 3agau o teme «JlaBienue 20.01.2026 bu6mmorexa [IOK

B )KAJIKOCTHU U ra3e. 3akoH ITackaisy»

https://m.edsoo.ru/ff0a2826
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bu6mmoreka [IOK
38 CooOmarommecst CoCyapl 23.01.2026 https://m.edsoo.ru/ff0a2970
. bubmuorexa [JOK
39 IM'uapaBnuueckwuii mpecc 27.01.2026 https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIu. [TopuineBoit 30.01.2026
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuannbt
CYyILIECTBOBAHMS BO3yLIHON
41 000109KH 3eMJIH. 3aBUCUMOCTD 03.02.2026 EH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOpsI
Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
42 JaBJICHUE 06.02.2026 https://m.edsoo.ru/ff0a2b5a
N3mepenue atMmochepHOTo bubnnoreka [JOK
43 nasnenus. Oneit Toppuueru 10.02.2026 https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
bu6mmoreka [IOK
44 JABJIEHUS OT BBICOTHI HAJl YPOBHEM 13.02.2026 https://m.edsoo.ru/ff0a2fca
Mops
45 Bapomerp-anepous. Atmocdeproe 17.02.2026 bubnnorexa [JOK
JIABJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 'I')GI_HCHI/IG 3a/a4 1o TemMe ) 20.02.2026
ATMocdepHOe TaBiIeHHE
JlelicTBue ®UIKOCTH U Ta3a HA
bu6nmoreka [JOK
47 MOTPYKEHHOE B HUX TEJO. 24.02.2026 https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHnas pabora
48 «OrnpeneneHue BbITAIKUBAIOLIEN 27 02.2026 bubnnoreka [JOK

CHUJIbI, IEVCTBYIOILIEH HA TENO,
MOTPY’KEHHOE B KUIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

51

52

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPY’KEHHOHU B JKUKOCTh YaCTH
Tena»

IImaBanue ten

JlaGopaTopHas pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
ompeJiesieHue e€
rpy30n0bEMHOCTH"

Pemenne 3amad mo Temam:
«IlinaBanue cynos.
BosnyxorutaBanue», «/laBnenune
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

67

03.03.2026

06.03.2026

10.03.2026

13.03.2026

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

54

Mexanunueckasi pabota

Montaocts. EquHUIEI MONITHOCTH

17.03.2026

***.03.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI1 IIpU
noabéMe 1o jectHuue"
[Ipocteie MexaHu3MBI. Ppryar.
PaBHOBecue cui Ha peluare

24.03.2026

27.03.2026

57

KonTponbhas pabota no teme
«/laBrieHne TBEpABIX TEN,
JKUIKOCTEH U Ta30B» /
Bcepocculickas npoBepouHas

07.04.2026




paborta

68

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBnenue TBEpABIX Tel,

bu6mmoreka [IOK

58 )KI/II[KOCTG? 1 Ta30B» / 1 10.04.2026 https://m.edsoo.ru/ffOadffe
Bcepoccuiickas npoBepodHas
pabora
Pbruaru B TexHuke, ObITY U IPUPO/IE.
JlaGopaTopHas pabora bubnnoreka [HOK

59 «HccnenoBanue yclioBUid 05 14.04.2026 https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
Pemenue 3agau no reme «Y cioBus bubnuorexa [JOK

60 PaBHOBECHS phluara 17.04.2026 https://m.edsoo.ru/ff0a48a6
KoaddutnmenT mone3noro neicTBus

61 MexaHu3Mma. JIaboparopHas pe}60Ta 05 91.04.2026
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTI
Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK

62 MomrHocTh, KIT/I" 24.04.2026 https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHusl.

bu6nmoreka [JOK

63 Kunerndeckas u moTeHIManibHas 28.04.2026 https://m.edsoo.ru/ff0a4252
JHEpPTUs
3aKOH COXpaHEHMSI MEXaHUYECKON bubnnoreka [JOK

64 SHEPTUU 05052026 https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeIeTIeHHE

65 W3MEHCHUS KHHETUICCKOU 1 1 08.05.2026

MMOTEHIMATIBHON SHEPTUU IPH
CKaTbIBAHUH TCJIa 110 HaKHOHHOﬁ
mIockoctu"




KonTponbhas pabota no teme

69

66 1 1 12.05.2026
«PaboTta 1 MOIIHOCTb. DHEPTHUS»
PesepBHblil ypok. Pabora ¢ Tekcramu bubanoreka [JOK

67 1o T(I:Me "MZEaHqucxoe JIBIKeHHE" ! 15.05.2026 https://m.edsogru/ff0a4ee6
PesepBHbIi ypok. Pabora ¢ Tekctamu

68 o teMe "Pabdora. MOLIHOCTS. 1 19.05.2026
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10 68 4 12 22.05. 26.05

[NPOTPAMME
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8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHbBIE TIOJIOKEHUS
. bu6mmoreka [IOK
1 MOJIEKYJIIPHO-KUHETUYECKONU TEOPUH 1 02.09.2025 https://m.edsoo.ru/ff0a5256
¥ MX OIBITHBIC TIOATBEPKICHUS 01.09
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 04.09.2025
3 Mopenu TBEpIOTO, )KI/ILIK(jFO u 1 09.09.2025 BI/I6J'.II/IOTeKa HOK
ra3000pa3HOro COCTOSHUH BEIIECTBA 08.09 https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIL[ECTBA Ha OCHOBE MOJ0KEHUI 11.09.2025
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bu6mmoreka [IOK
5 Kpucrannuyeckue nu amopdHsie Tena 1 16.09.2025 https://m.edsoo.ru/ff0a5800
15.09
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepxHOCTHOE HATSKEHUE 18.09.2025  https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe paclIMpeHne U CxKaTUue 1 23.09.2025 https://m.edsoo.ru/ff0a5a26
22.09
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIIOBOTO JIBFKCHUS 1 95 09.2025

YACTHIL




Bryrtpennsis sueprus. CriocoObl

71

bubmuorexa [JOK

o W3MEHEHUs BHYTPEHHEH SHEPrun 28'83'2025 https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubmorexa [IOK
02.10.2025  https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTnueckoe
11 HCII0JIb30BaHUE TECIIOBBIX CBOMCTB 07.10.2025 bubnuorexa [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX 06.10 https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus" '
12 KonuuectBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh 09.10.2025 | https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEII0BOrO OanaHca. 14,10 2025 bubnuoreka [IOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE 13.10 https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota
14 "UccneqoBanue ABJICHUA bu6mmoreka [IOK
Ter1000MeHa P CMEIIMBAHUH 16.10.2025  https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue Boabl"
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOIMMOTO JIJIs HarpeBaHUs Tejia 21.10.2025
Y BBIJIEISIEMOTO UM TPU OXJIaXKIEHUU 20.10
16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yAEJIbHOW TEMJI0EMKOCTH BemiecTa" 23.10.2025  https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomMBa. Y ieibHasi TerjaoTa 06.11.2025 BI/I6J'.II/IOTeKa I[HOK
CropaHus sk 11 https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
bu6mmoreka [IOK
18 KPUCTAJUIMYECKUX Tell. Y IeNbHas 11.11.2025 https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS 06.11




JlaGopaTtopHas pabota "Onpeznenenue
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bubmuorexa [JOK

19 yIIeIBbHOM TEIUIOTHI IJIaBJICHHUS JIbaa" 1(3)'11'2025 https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u KOHIEHCALIHSL. 18.11.2025 bubnnoreka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
13.11
Kunenune. Y nennHas Temiora
21 napooOpa3oBaHUs U KOHJCHCAIIHH. 2011.2025 bubnuorexa [JOK
3aBUCUMOCTh TEMIIEPATypPbl KUIICHUS 1711 https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JIaBICHUS '
Bnaxnocts Bo3ayxa. JlaboparopHas
" bubmuorexa [JOK
22 padora "Onp eIieHeHHe " 25.11.2025 https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIIAKHOCTH BO3AyXa 20.11
ST
X 24.11
[TpuHIMIEI PAOOTHI TETLIOBBIX
24 nsurareneif. [lapoBas TypOuHa. 02.12.2025
JlBurarenb BHyTPEHHETO CrOpaHUs 27.11
KIIJI TenmoBoro aBuraTeris. Bu6morexa LIOK
25 TeruioBeIe BUTATEIN U 3AIIATA 04.12.2025 .
. https://m.edsoo.ru/ff0a7c7c
OKPY>KaIOIIEH CpeIbl 01.12
2 neptan s nmonsn mponecenn 09.12.2025
JHEP €110 potecc 04.12
[ToaroToBka K KOHTPOIBHOM paboTe
27 o Teme "TersoBbIe SBICHHUS. 11.12.2025 bubmorexa [JOK
. https://m.edsoo.ru/ff0a83f2
M3MeHeHne arperaTHbIX COCTOSTHUI 08.12




BerecTna"
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KontponsHas pabora o Teme

bu6mmoreka [IOK

28 "TemnoBbie siBiieHUs. MI3MeHeHne 1 16.12.2025
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEILIECTBA 11.12
OnekTpusanus Tei. [[Ba pona
29 ANEKTPUUECKUX 3apsI0B 18.12.2025
P P 15.12
Ypok-uccienoBanue "OnexkTpusanus
30 TeJ MHAYKIUEH U TIpu 23.12.2025
COMPUKOCHOBEHHUH" 18.12
31 BzaunmonelictBre 3apsiKEHHBIX TEN. 2512 2025 bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
22.12
DIEKTPUUECKOE MOoJe.
30 HanpsikeHHOCTD 2J1EKTPUYECKOTO 30.12.2025 bubnuorexa [JOK
nosist. [IpuHumn cynepnosuuuu 95 12 https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH '
Hocurenu anekTpuueckux 3apsiioB.
33 DnemeHTapHbIiA 3apsa. CTpoeHue 13.01.2026
aToMa 29.12
[TpOBOAHMKY M TUDIIEKTPUKU. 3aKOH bubnnorexka [JOK
34 15.01.2026 _
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia 1201 https://m.edsoo.ru/ff0a8ef6
35 PGH{CHI/IG 3a/1a4 Ha IPUMEHEHNE 20.01.2026 bubnuoreka [IOK
CBOMWCTB JJIEKTPUYECKUX 3apsi0B 15.01 https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
bu6mmoreka [IOK
36 cyiiectBoBaHusl. MicTouHuku 22.01.2026 https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA 19.01
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. bubmuorexa [JOK
37 JleficTBUS STIEKTPUUYECKOTO TOKA 27.01.2026 https://m.edsoo.ru/ff0ag6h2
22.01
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO TOJISI Ha 1 29.01.2026
IIPOBOJAHMKY U TUIEKTPUKH" 26.01
39 DJIEKTPUYECKUI TOK B MeTajuiax, 03.02.2026 bubnnoreka [HOK
JKUIKOCTSIX U razax 99.01 https://m.edsoo.ru/ff0a9838
40 tC{%;ICeTI;ITpI/Iqecxaﬂ 1[enb U €€ COCTaBHbIE 05.02.2026
02.02
Cuna toka. JlabopatopHas pabora
" bubmuorexa [JOK
41 H3mepenue u peryaimpoBaHuE CUITBI 0.5 10.02.2026 https://m.edsoo.ru/ff0a8bd6
ToKa" 05.02
DNEKTpUUECKOe HAMpsKEHHE.
42 POJ‘IBTMeTp. JlaGopatopHas pabota 05 12.02.2026 bubnnoreka [JOK
N3MmepeHue u perynmpoBaHue 09.02 https://m.edsoo.ru/ff0a9e14
HanpspkeHus " '
43 ConpoTuBieHe MPOBOJHHKA. 17.02.2026 bubnuoreka [IOK
VY ienpHOE COMPOTHUBIIEHUE BEILIECTBA 12 02 https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOTO COIPOTUBIICHUS 1 19.02.2026 BI/I6J'.II/IOTCKa [HOK
MIPOBOJHUKA OT €T0 JUIMHBI, IUIOIIAIN 16.02 https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOI0 CEUYEHNUs U MaTepuana” '
3aBHCHUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Juist 24.02.2026 bubmorera [JOK
https://m.edsoo.ru/ff0aad4a
ydacTKa Ienu 19.02




JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI
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bubmuorexa [JOK
46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT 26.02.2026 https://m.edsoo.ru/ff0aa0de
COIPOTHBIICHUS PEIUCTOPA U *xEX02
HaIpspKEHUs Ha pesucrope”
B
A POBOA 26.02
JlaGopaTtopnast padota "I[IpoBepka
48 IIPABUJIA CJIO’KCHHS HAIIPSDKCHUN IIPH 05.03.2026 BI/I6J'.II/IOTeKa [MOK
IIOCJIEIOBATEIIbHOM COECIMHEHNH JIBYX 02.03 https://m.edsoo.ru/ff0aaa58
pe3ucTopoB” '
JlaGopaTtopHnas padora "IIpoBepka
49 IpaBWJIa Il CUJIBI TOKA IIPU 10.03.2026 BI/I6J.II/IOT€Ka [HOK
napasuieIbHOM COEIUHEHUH 05.03 https://m.edsoo.ru/ff0aadle
pe3ucTopoB” '
Pemenue 3aga4u Ha npUMEHEHUE
50 3akoHa OMa I Pa3IMgHOTO 12.03.2026 BH6J_IH0TeKa HOK
. https://m.edsoo.ru/ff0aaf8a
COE€UHEHUS IPOBOJHUKOB 03
51 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO 17.03.2026 bubnuotexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua 1203 https://m.edsoo.ru/ff0ab124
Jlab 6ora "O
52 aGeront 1 HOIIHOGI HEKTUHGCRORG 19.03.2026  Promorexa [JOK
p - P poe https://m.edsoo.ru/ff0ab3e0
Toka" 16.03
DNeKTpUYecKHe e U MoTpeOuTenn
53 AIIEKTPUUYECKON YHEPTUH B OBITY. 24.03.2026 BH6J_IHOTeKa LIOK
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne 19.03
54 ITocTosIHHBIE MATHUTEI, X
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B3aUMOJIEHCTBUE 26.03.2026
23.03

55 YpOK:I/ICCJIe):[OBaHHe I/I3yquf/'Ie 1 07.04.2026 BI/I6J'.II/IOTCKa HOK
OJIEN MTOCTOSIHHBIX MarHUTOB 96.03 https://m.edsoo.ru/ff0ac3d0
M .M

arHUTHOE 1oJsie. MarHuTHoe 1oJie BuGmiorexa LIOK

56 3eMJIM U €ro 3HauyeHue U JKU3HU Ha 09.04.2026 hitos://m.edsoo.ru/ff0acOba
3emie **E*03 A8 '
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.

57 3apspKEeHHbIE TeNna U UX 14.04.2026 bubmorexa OK

N . https://m.edsoo.ru/ff0abd2c
B3auMoAeHUcTBUA. [10CTOSTHHBII 06.04
SJIEKTPUYECKUM TOK"
KonTtponpsHast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.

58 3ap$DKeHHf)IC Tena v uxX ) 1 16.04.2026 BI/I6J'.II/IOTeKa HOK
B3aumojiericTBus. [locTosTHHBIN 09.04 https://m.edsoo.ru/ff0abea8
AIIEKTPUUYECKHH TOK" / '

Bcepoccuiickas mpoBepouHas padbota
PesepBHslit ypok. Pabota ¢ Tekctamu

59 Mo TeMeE HOCTVOSIHH'E:II/I 1 21.04.2026 bu6mmorexa [IOK
JNIEKTpU4ecKuil Tok" / 16.04 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas paboTa '

O C) .M
IBIT DpcTena. MarHuTHOE ToJie BuGmiorexa [IOK
60 AIIEKTPUUYECKOTO TOKa MarHuTHoe 23.04.2026 _
https://m.edsoo.ru/ff0acld2
I10JIE€ KaTyIIKH C TOKOM 20.04
[IpumeHeHne IMeKTPOMArHuTOB B
61 texHuke. Jlaboparopras padota 0.5 28.04.2026 BH6J_IHOTeKa HOK
& https://m.edsoo.ru/ff0ac74a
"N3ydyeHue neiicTBUSI MAarHUTHOTO 27.04




10JIs1 HAa IPOBOJHUK C TOKOM"
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DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX

62 CTPOHCTBAX U HA TPAHCIIOPTE 1 bubmorera [JOK
yerp P pre: 30.04.2026  https://m.edsoo.ru/ff0ac86c
JlaGopaTtopHnast pabora
"KoHcTpyrpoBaHue U U3y4yeHUE
paboTHI dNIeKTpoABUTATENS "
Omnbiter @apazes. 3akoH
63 AJIEKTPOMArHUTHOW WHIYKIIHH. 1 05.05.2026
[IpaBuno Jlenna 04.05
Onekrporerepatop. CriocoObl
MOJTyYEHUS DJIEKTPUUECKOI SHEPTUH.
64 DJIEKTPOCTAaHIIUM Ha 1 07.05.2026
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPrUuu
[ToaroroBka Kk KOHTPOJIBHOM padoTe
65 1o TeMe "DIEeKTPUIECKHE U 1 12.05.2026
MarHuTHBIC SIBJICHHUS" 14.05
KonTponbHas pabota mo Teme
66 "DneKTpUYECKUe U MarHUTHBIE 1 1 14.05.2026 BH6J_IHOTeKa LTOK
https://m.edsoo.ru/ff0acb14
ABJICHUS" 18.05
67 PesepsHslii ypok. Pabora ¢ TG'DKCTaMI/I 1 19.05.2026 bubnuoreka [IOK
no teMe "TeruoBble siBiIeHUs" 91,05 https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1
1o teme "MarHuTHbie sBICHUS" 21.05.2026
OBIIEE KOJIMYECTBO YACOB I10 68 4 145

[TPO'PAMME
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9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ndposbie
Tema ypoka Kontpoabusbie IIpakTuueckue A mupp
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe IBUKEHHE. 1 01.09.2025
MarepuanpHasi TOUKa
Cucrema orcuera. OTHOCUTEIHLHOCTD bubnuoreka [IOK
2 MEXAHUYECKOIr'0 IBWKEHUSA 1 02.09.2025 https://m.edsoo.ru/ff0ad474
. bubmuoreka [{OK
3 PaBHOMEpHOE NMPsMOTMHEHHOE IBHKCHHE 1 03.09.2025 https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE
4 neukeHne. CpeaHssi © MTHOBCHHAS 1 08.09.2025
CKOPOCTh
[IpsiMonrHENTHOE paBHOYCKOPEHHOE bubnunoreka LIOK
S JBUKEHHE. Y CKOpEeHUe 1 09.09.2025 https://m.edsoo.ru/ff0ad8d4
CKopoCTh TIPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHUS. ['paduk 1 10.09.2025
CKOpPOCTH
JIab o "O
7 CoperItR TOA Tt PABHOYCKOpCIHHON 1 1 15.09.2025 ~ bromorexa [JOK
yCKop PH PaBHOycKop . R https://m.edsoo.ru/ff0adb18
JIBHKEHHUH 110 HAKJIOHHOH IIOCKOCTH
8 CBoOoauoe nagenne teia. ObITH 1 16.09.2025
T"amunes
PaBHOMEpHOE BHKEHUE IO OKPYKHOCTH.
9 [lepuon u yactota oOpaleHHUS. 1 17.09.2025 bubmorexa [IOK

JInHenHas u yrioBasi CKOpOCTH

https://m.edsoo.ru/ff0ael76
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10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE 22.09.2025
. bub6nmoreka [IOK
11 IlepBerit 3akon HeroToHa. BekTop cuiibl 23.09.2025 https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubnuoreka [IOK
12 PaBHoOpelicTByrOIIAs cHita 24.09.2025 https://m.edsoo.ru/ff0ae72a
Tpernii 3akon Herotona. Cynepno3unus bubmmoreka [JOK
13 CHII 29.09.2025 https://m.edso0.ru/ff0ae982
Pemenue 3a1a4 Ha NPUMEHEHUE 3AKOHOB bubnmnoreka HOK
14 Herotona 30.09.2025 https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna ynpyroctu. 3akoH ['yka 01.10.2025 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna 06.10.2025
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue 07.10.2025 bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cura Tperms 08.10.2025 https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
19 Pemenue 3anau no reme «Cuia TpeHUs» 13.10.2025 https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue 14.10 2025 bubmmnorexka HOK
KO3 pUIHEHTa TPEHUS CKOJIBKEHUS" o https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI
bu6nmorexa LIOK
21 HI)IOTOI;Ia. Cuna ynpyroctu. Cumna 15.10.2025 https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuna TSOKeCTH U 3aKOH BCEMUPHOTO
but6mmorekxa [IOK
22 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO 20.10.2025 https://m.edsoo.ru/ff0af044
MaJCHUS
23 Ypok-koHpepenmus "JIBrmkeHue Ten 21.10.2025
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BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). 'amaktuxu"

Pemrenue 3agad mo teMe "Cuia TKECTH

bubnunoreka LIOK

24 Y 3aKOH BCEMUPHOT'O TATOTCHHS" 22.10.2025 https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHu4eCKask CKOPOCTb. bubnuoreka [JOK
HesecomocTs 1 neperpy3ku *** 11.2025  https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepruabHOM TOUKH.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe
26 TBEPIOTO TENa cp3I:1K eIIEHHOKW OChIO 05.11.2025 bubmorexa LIOK
P P o https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp
TSDKECTH
PaBHOBeCcHEe MaTepHaIbHOW TOYKH.
AGcomoTHO TBEpIOE Teslo. PaBHOBecHe
27 TBEPJIOTO TeJA C 3aKPEIUIEHHOR OChIO 10.11.2025
BparnieHusi. MoMeHT cuibl. L{eHTp
TSDKECTH
Pemenue 3agad mo reme "MOMEHT CHJIBI. bubnuoreka [{OK
28 Hentp TsikecTn" 11.11.2025 https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
" bubmuoreka [IOK
29 TEME Me)iaHI/I‘leCKOCHI[BI/I)I(eHI/Ie. 12.11.2025 https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KonTponbhas padota no teme
| bubnunorexa LIOK
30 MexaHI/IIIE?CKOG JIBI/I)I'('GHI/IG. 1 17.11.2025 https://m.edsoo.ru/ffobo6ec
BzaumopeiicTBue Ten
14 Y .3
31 conpamers mmymoen, Vipyroen 18.11.2025 ~ Dnomorexa LOK
P Y . pyT o https://m.edsoo.ru/ff0b07fa
HEYIMPYroe B3auMOICHCTBHE
39 Pemrenue 3amay mo reme "3akoH 19.11.2025 bu6nunorexa LIOK

COXpaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c




81

VYpoxk-koHpepenuus "PeakTuBHOE

33 " 24.11.2025
JBUKCHHE B TIPUPOJIC U TEXHUKE
bub6nmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTh 25.11.2025 https://m.edsoo.ru/ff0b0as4
Pabota cuitbl TSDKECTH, CUITBI YIIPYTOCTH bubnmnoreka HOK
35 U CWJIbI TPEHUS 26.11.2025 https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU paBHOMePHOM 01.12.2025
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 CBs13b 9HEpTHH U pabOTHI. 02.12.2025
[ToTenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 KHHETUYCCKOM SHEPTruu 03.12.2025 https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHECHHS SHEPTUU B MEXaHUKE 08.12.2025
40 Jlaboparopnas pabota «/3yueHue 3akoHa 09.12.2025 bubmmoreka [JOK
COXPAHEHUS SHEPTULD) https://m.edsoo.ru/ff0b12fe
KonebarenpHoe IBHUKEHHE U €TO bu6nmorexa LIOK
4 XapaKTEPUCTUKU 10.12.2025 https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHus. BeiHyX1eHHBIC 15.12.2025 bubmuoreka [IOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTnuuecKkuid U py>KHHHBII 16.12.2025
MasTHUKH
VYpok-nccnenoBanue «3aBUCUMOCTb
. bubmuoreka [IOK
44 neproja KolebaHui OT KECTKOCTH 17.12.2025 https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MAcChI Tpy3a»
45 [IpeBpamenue 3Hepruu npu 99 12.2025

MeXaHHYECKUX KOJIeOaHUsIX
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46

47

48

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
MIPY’KUHHOI'O MAsITHUKA»

JlabGopaTtopHas pabota «IIpoBepka
HE3aBHCUMOCTH IEepHOJIa KoJieOaH it
rpy3a, MOJABEIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexanunueckue BojHbI. CBOMCTBA
MeXaHH4YecKux BoJH. [IporonbHbIe 1
MOTIEPEYHbIE BOJIHBI

23.12.2025

24.12.2025

29.12.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpoxk-koHpepenuus "MexaHnIecKne
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. PacnipocTpanenue u oTpaxeHue

3ByKa

30.12.2026

12.01.2026

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

13.01.2026

14.01.2026

53

54

VYpok-koHpepeHuus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexannueckue kojaeOaHus ¥ BOJHBI"

19.01.2026

20.01.2026

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

56

Kontponbhas padoTa mo teme "3akoHbI
coxpaHeHHs. MeXaHndecKue KoJIeOaHus
U BOJHBI"

3J'IeKTpOMaFHI/ITHOC TI0JIC.
3J'IeKTpOMaFHI/ITHBIC BOJIHBI

21.01.2026

26.01.2026

bubmmoreka [IOK
https://m.edsoo.ru/ffOb2abe
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S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 27.01.2026
Ypok-kouhepennus "llkana
58 3JE€KTPOMArHUTHBIX BOJIH. 28.01.2026 BI/I6J-II/IOTeKa HOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
VYpoxk-uccienopanue "M3yueHne CBOWCTB
59 BHIJGKTpOMaF}i[HTHLIX BOJIHY: MTOMOIIIbIO 02.02.2026 bubsmorexa [JOK
; https://m.edsoo.ru/ffOb2c6c
MOOUITBEHOTO TeledoHa
60 Pemrenue 3amau Ha onpeneni:HHe YaCTOThI 03.02.2026
Y JUTUHBI SJICKTPOMArHUTHOMW BOJTHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
- bubnunoreka LIOK
61 CxopocTh cBeTa. BoiHOBBIE CBOMCTBA 04.02.2026 https://m.edsoo.ru/ffob31d0
cBeTa
Hcto cBeta. [IpssmonuHeiiHoe
62 oTpoCTpAHGHS CRoTa, SaTvoHIA 09.02.2026 ~ Duomorexa LIOK
pactipoctp ' T https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
bubmmoreka IIOK
63 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHA 10.02.2026 https://m.edsoo.ru/ffob38cA
OTpakKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKkoH 11.02.2026 bubmuoreka [IOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
bubmmoteka IIOK
65 Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO 16.02.2026 https://m.edsoo.ru/ffOb3c5e
OTpaXCHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHas padota "HccienoBanue
66 3aBUCHMOCTH YTJIa TIPETIOMIICHUS 17.02.2026
CBETOBOT'O JTyJa OT yIJia aJCHHS Ha
rpaHuile "BO3MyX-cTeKyio""
67 Ypok-koHpepennus "Micnons3oBanue 18.02.2026
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MOJIHOTO BHYTPEHHETO OTPaKEHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 JIunzel. OnTHYecKast cuja JUH3bI bubsmorexa [JOK
' ***02.2026  https:/m.edsoo.ru/ffob3f2c
. bubnunoreka LIOK
69 [TocTpoenne n3o0paxeHUH B TMH3AX 24.02.2026 https://m.edsoo.ru/ffobA44a
Jlaboparophas padota "Omnpenenenue
70 (bOKyEHOFE paCETO}IHI/I}I u OIEITII[/IIICCKOIZ 25.02.2026 bubmorexa [JOK
. " o https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI
Ypok-koHpepeHnus "OnTudeckue bubanoreka [JOK
& JIMH30BbIE TPHOOPHI" 02.03.2026 https://m.edsoo.ru/ff0cOa7e
bubmuoreka [{OK
72 I'ma3 kak ontudeckas cucreMa. 3peHue 03.03.2026 https://m.edsoo.ru/ff0bA684
73 VYpoxk-koHpepeHuus I["e(peKTH 3peHusl. 04.03.2026
Kaxk coxpanuts 3peHue
P 0 .
| e bty o
) **%03.2026  https://m.edsoo.ru/ff0c0f4c
CHEeKTpaJbHBIX I[BETOB. Jlucepcus cBeTa
JlabopaTtopHas pabota "OMBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U 10.03.2026 BI/I6J'.II/IOTeKa HOK
BOCIIPHUATHUIO [IBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUY Yepe3 1[BETOBbIE PUIBTPHI"
Ypok-npakTukyM "BonHOBBIE CBOMCTBA
76 CBeTa: Iucrepcus, uHTeppepeHIus u 11.03.2026
nudpaxus”
OmneiTel Pesepdopaa u rmianerapuas bubmuorexa [IOK
[ MOJ€EIb aTOMa 16.03.2026 https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa 17.03.2026




85

I/ICHyCKaHI/Ie 1 NIOrjIomcHUE CBCTa

bu6nmoreka [IOK

7 atoMoM. KBanThl. JIuHelyaTbie CieKTpbl ***.03.2026 = https://m.edsoo.ru/ff0cl44c
Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK
80 CIICKTPOB HCITyCKaHHs" 23032026 https://m.edsoo.ru/ff0c1550
N bubnnorexa [JOK
81 PamgmoaxkTBHOCTE U €€ BUIBI 24.03.2026 https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubmmoreka [JOK
82 MOJIETIb 25.03.2026 https://m.edsoo.ru/ffOc18ac
83 PamnoakTuBHBIC IpeBpanicHus. 30Tormb bubmorexa [JOK
A perpatt ' *** (03.2026  https://m.edsoo.ru/ff0clals
Pemenwne 3agau mo teme: bubnunoreka LIOK
84 "PagnoakTHBHBIC TIpEeBpaIicHus" 06.04.2026 https://m.edsoo.ru/ff0clb4a
85 [Tepwon momypacmana 07.04.2026
VYpok- "pP
86 oot aone, e, 08.04.2026 ~ Dromorera LIOK
ya " PHPOAS, MEAHLIHTE, T https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 Anepuble peakiuu. 3aKOHBI COXPAHECHUS 14.04.2026 bubnnorexa [JOK
3apsiJ0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX szep. CBsA3b bubmmnoreka HOK
88 Macchl U SHEPIUn 15.04.2026 https://m.edsoo.ru/ffOcld7a
89 PemeHHensa)laq o Teme "fAnepHbie 20.04.2026
peakuuu
90 Peakuuu cunrtesa u neneHus slz[ep.” 21.04.2026 bubmuoreka [IOK
Hcrounuku sHeprun ConHa U 3BE37 https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus " nepHas
91 sHepreTka. JIedcTBUs paguoaKTUBHBIX 22.04.2026
M3ITy4eHUH Ha )KUBbIE OpraHU3MbI"
92 [TonroToBka K KOHTPOJIBHOU paboOTe 1O 27.04.2026 = bubnuoteka [JOK
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TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
sIBJICHUS "

KonTponbhas pabota no teme
"DNEeKTpPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e

93 1 28.04.2026
DJeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIC
siBJIeHUS"
[ToBTOpenue, o6o0mIeHNE.
bubnunoreka LIOK
9 'J'Ia6opaT0pleIe pa6OTI:{ o Kypcy 29.04.2026 https://m.edsoo.ru/ff0c245a
BiaumopnericTBue Tei
IToBTrOpenue, 06001menne. Pemenne
95 aC]iITeTIzII)}II)I(/I u Ka‘IeCIfB:}II/IHBIX ;11 ::I 1o 04.05.2026 bubmorexa [JOK
P | " A o https://m.edso0.ru/ff0c2572
teme "TeroBsie mpoLecCh
I1 000 .P
oBTOpeHHe, 00o0IIeHue. Perenne Bu6morexa LIOK
96 pPacyYeTHBIX M KaYECTBEHHBIX 3aa4 110 05.05.2026 ]
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'”
[ToBTOopenue, o6o0menue. Pemenue BuGmorexa IOK
97 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 06.05.2026 }
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHoBOK"
IToBTOpenue, o0o0mIEeHNE.
bubmmoteka IIOK
98 {Ia60paT0pHHe pa6o"TLI 10 Kypcy 12.05.2026 https://m.edsoo.ru/ff0c2c52
CBeToBbIC SABIICHUS
IToBTOpenue, o000menue. Padbora c
99 TGKI::T[aI;/I; Eo TeMe ?;all{iHm COXTaHeHI/IH 13.05.2026 bubmorexa [JOK
" P R https://m.edsoo.ru/ff0c2d6a
B MEXaHHKE
100 IToBTropenue, o6o0menue. Pabora ¢ 18.05.2026 bub6muoreka [IOK
tekctamu 1o TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600meHne. Pabora ¢ 19.05.2026 bu6nunorexa LIOK

Texkctamu 1o teMme "CBeToBbIe ABIeHUA"

https://m.edsoo.ru/ff0c3044
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102

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

[ToBTrOopenue, o6o0menue. Pabora ¢
TekcTamu 1o teme "KBaHToBas u siiepHas
¢uzuka"

102

27

20.05
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

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

HCIIOJIb30BATh U3YYCHHBIC ITOHATUSA

pas3indaTrb SABJICHHUA 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 SBJICHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ys (U3MYECKUE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHMs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OO0BSACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIorMYeckux ImaroB ¢ omopod Ha 1 — 2

M3YYEHHBIX CBOMCTBA (PM3HUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM




89

3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

1.11

1.12

pemiath pacdy€éTHbIC 3a1a4d B 1 — 2 JEHCTBUS, MCIIOJIB3Ysl 3aKOHBI U
(dbopMyITbI, CBS3BIBAIONINE (DM3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4dl  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABISAThH
¢u3nveckrue BeITUYUHBI B (POPMYJIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIA
¢u3nyeckux METOJ0OB, B ONHCAHUU MCCIEJOBAHUS  BBIICIATH
IIPOBEpSiEMOE  MPEANONOKEeHHe  (TUIoTe3y),  pazaudarb U
UHTEPIPETHPOBATh IOJyYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

MPOBOAMUTH OIBITHl IO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
GU3HYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBIIOJHATh NPSAMbIE U3MEPEHUsI C HCIIOJIb30BAHUEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUS NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX W3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS NPEITI0KEHHOMY IIIaHY,
¢ukcupoBaTh pPe3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, I€JIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIeA0BAHUS

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJINYHHBI

1.13

1.14

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH TMpu  pabore C
71a00paTOPHBIM 000pyI0BaHUEM
yKa3plBaTh NPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX

YCTPOMCTB, XapakTepU30BaTh MPUHLHUIBI JEUCTBUS H3YyYEHHBIX
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npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO MX OIMCaHUS,
UCTIONB3ys 3HAaHMA O CBOMCTBax (PU3MYECKUX  SIBICHUA U

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

1.15

NPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUID O MpHUMEpax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHSI 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 3aIllpoCOM, Ha OCHOBC
HUMCIOIIIUXCA 3HaHUN H HYTéM CpaBHCHHA PaA3JIMYHbIX HCTOYHUKOB
BBIACTIATDH I/IH(l)OpMaIII/IIO, KOTOpasa sABJIACTCA HpOTHBOpG‘-IHBOfI U

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

1.18

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  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 4YHCJe MYyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTaXx MPOEKTOB WM YYeOHBIX HCCIIEJJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

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

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnme B COOTBETCTBHUH C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,I[CﬁCTBPIfI, aJICKBATHO OIICHHWBATDH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINIBI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
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NpOBePSIEMOr0
pe3yJabTara

11

1.2

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

HCIIOJIB30BaTh IOHATHA

pa3jinyaTtb SABJICHUA M0 ONMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

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

1.3

14

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tell W (pU3MUECKUE SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HUCIOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  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 SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

O0O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsICHEHUE U3 |
— 2 JOTMYEeCKUX IIAaroB C momompbio 1 — 2 H3yuyeHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacu€THble 3aa4ud B 2 — 3 NEUCTBUS, UCHOJIb3YSI 3aKOHBI U
(dbopMyIbl, 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, MPOBOAUTHh pacu€Thl U CPaBHUBATH
MOJydYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU

(I)I/I3I/I‘-ICCKI/IX METOHOB, UCITIOJIL3Ys OITMCAHHUC UCCIICAOBAHUS, BEIACIATD
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1.9

IIPOBEPAEMOC IPCAIIOTIOKEHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMmynMpoBaTh — IpOBEpsieMble
OPEINONOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

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

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM TMPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh UCCIIEJIOBaHME, COOMpATh YCTAHOBKY U BBINNOJHSTH
U3MEpEeHHs, CleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBHCHUMOCTH B BHUJE TaOJHUI[ U TpaduKoOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAaHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbBHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHLUIMbBI JEHCTBUS HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHHMH U HEOOXOIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
npuOOpBI IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
JNEKTPUYECKUX LENeld C MOCIAEAOBATENIbHBIM M HapaJlIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeN

IOPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
IMPAKTUYCCKOI'0 NCITI0JIb30BaHHA (1)I/ISI/IV-IGCKI/IX 3HAaHUH B HOBCG)IHGBHOf/i
KU3HM Juid  o0ecriedeHuss O€30macHOCTH TpU  OOpalleHHuH ¢

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

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO CONEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpIkKaHMs, CIPABOUHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHBIC MMMCHMECHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mmas WHPOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIIEIOBATEIIbCKON JICATEIBHOCTH, MPH OTOM
IpaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBINA ammapar Kypca

(GU3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalue

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

paspemarh KOH()IUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pa3jnyuaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1'—1601(06 SIBJICHUC
pacno3HaBaTb MPOABICHHEC HN3YUCHHBIX (bl/ISI/ILIeCKI/IX SBIICHUI B

OKpY’KaloIleM MHpE, B TOM 4HcCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
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14

1.5

IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BbIPAXXCHUC

1.6

1.7

1.8

1.9

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMyYecKuX ILIAroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiate pacuéTHele 3afayd (ONMUparoIuecs Ha CHCTeMy u3 2 — 3
YpaBHEHMI), HCHONB3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPATKOE YCJIOBHME, BBIABIATH HENOCTAIOIIAE WIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEUINTh MNpU MOMOIIU
(bu3HYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIEAOBAHUS, BBIACIATH
MIPOBEPSIEMOE TPEAIOI0KEHNE, OLEHNWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUSA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYCCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMpPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOIBI
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1.10

1.11

1.12

1.13

1.14

NPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX H3MEPCHUH,
ompenenss cpenHee 3HAUCHHE HM3MeEpsSeMOM BelnW4YMHBI ((POKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

NPOBOJUTHh HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYHH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3YJIbTaThI
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM HCCICOAOBAHUA

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUITAHUPOBATh M3MEpPEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, Cleays IPEUIOKEHHOM WHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYCHHBIE

pEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

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

1a00paTOPHBIM 000PYI0BaHUEM

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

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOIUMbIe

¢uznyecKkne 3aKOHOMEPHOCTH

HUCITIOJIB30BAaTh CXEMBI u CXEMAaTHUYHBIC PUCYHKH HN3YUYCHHBIX
TEXHUYECKUX YCTPOMUCTB, M3MEPHUTENBHBIX npudopoB u
TEXHOJIOTHYCCKUX TIPOLUECCOB IIPU PCIICHUU y‘—Ie6HO-HpaKTI/I‘IeCKI/IX
3aJ1a4, ONTUYECKUE CXEMBI IS TIOCTPOSHUSI N300pakeHUH B MIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JIH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH TMpU  OOpaleHuu ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie
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1.18

OCYIIECTBIISATh MOUCK MH(POPMAIN (PU3UUECKOTO COACPKAHUS B CETH
WuTepHer, camMoOCTOSTENLHO (GOPMYIUPYs TOWCKOBBIA  3ampoc,
HaxoJWTh MYTH  ONpPEAENIEHHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(OpMAllMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA M JOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEpIKaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAaKOBOM CUCTEMBI B APYyryro

1.20

co3/1aBaThb COOCTBEHHBbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(POpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (HPU3UIECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIIEIOBATEIbCKOM  JAEATENBbHOCTH, IPU  3TOM  IPaMOTHO
UCIOJIb30BaTh U3YYCHHBIHM MOHATUHHBINA anmapar u3y4aeMoro paszaesna
GU3UKM U CONPOBOXKJATh BBICTYIUIEHHE INPE3EHTALUEH C Y4ETOM

0COOEHHOCTEN ayaIuTOpUU CBEPCTHUKOB

1.21

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

paspemaTh KOH(OIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon Kon

pasaejia 3JIEMCHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAaHHYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@duznyeckne BenW4yuHBL. V3Mepenue  (uzmUecKUx
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

1.3

1.4

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

HaOJIFOJaeMOT0 SIBJICHUS

Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUH C HOMOIIBIO MOAEIEH

1.5

[TpakTryeckue paboOTHI:

###Par##113mepenne pacCcTOSIHUM.
#Hi#HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

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

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

2.1

H#HH#Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

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

BbpoyHoBckoe nBmxenue, 1uddysus
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2.3

24

2.5

2.6

BSaHMOHefICTBI/Ie YacCTull BCUICCTBA: IIPUTAXKCHUC U

OTTAJIKUBAaHHUC

##H#Par#H# ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHUE
ra3oB, )KMJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) Tell.
B3anmMmocBs3n MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISPHBIM

CTpPOCHUEM
Oco0EHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

[IpakTuyeckune paboOTHI:

#H#H#Par###0neHka quaMerpa aToMa METOJIOM PSI0B (C
UCTOJIb30BaHueM (Gotorpaduii).

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

HHAPar###0nbITel IO OOHAPYKEHUIO JCUCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtu M BpeMeHHU
JIBIDKCHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 T€J KaK NPUYMHA 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 B3aUMOAECHCTBUS TE
36 Cwia ynpyroctw u 3akoH ['yka. M3mepeHue cumbl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###HPar#t#IBnenne TsaroteHus u cuna Tsokectu. Cuma
' TSKECTH Ha JpYrux 1aHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHUE MOKOS.

TpeHue B npupoie U TEXHUKE
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3.9

3.10

3.11

3.12

###Par###Cnoxxenue CuWJI, HalpaBJIECHHBIX IO OIHOM

npsiMoi. PaBHOAECHCTBYIOIAs CUIT

[TpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KCHHUS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBTomMoOmiIs U Tak gainee). OmnpeneneHue cpemHei
CKOpOCTH CKONBXEHHS Opycka WM IIapuka 1o
HAKJIOHHON  TuiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmariiu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNbITEL, JAEMOHCTPUPYIOILKE
3aBHCHUMOCTh CHJIBI TPEHHUSI CKOJIbKEHUSI OT Beca Teja |

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®u3ndeCcKue SIBICHUS B Ipupoac: NpuMEpPbl ABUKCHUA C
PasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEXKMBOHU npupoae,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

Texauueckue YCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

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

TeMIIepaTyphbl

4.3

4.4

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

rasamu. 3akoH [lackans. [ITneBMaTHUYeCcKe MallIMHBI
3aBUCUMOCTH JaBJICHUS KUOAKOCTU oT I‘J'Iy6I/IHI>I.
IMuapocraTudeckuii mapagokc. CooOIaronmecs CoCybl.

FI/IIIpaBJII/I‘{CCKI/Ie MCXaHU3MBI

4.5

4.6

AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI 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. BreiTankuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxormniaBanue

4.9

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€no,  NOrpyx€éHHoe B  KuiaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBHCHUMOCTh  BBITAJIKUBAIOIICH
CWJIBI, IEUCTBYIOIIEH Ha TEJO B >KUJKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. KonctpyupoBanue  apeomerpa  uiu
KOHCTPYMpPOBAaHHE  JIOAKM M  OHpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

411

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

pBIO

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' I0CKOCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHHe paBUIIa paBHOBECHS pblyara K 0JIOKY
«3onoTtoe  mpaBwio»  MexaHuKu.  KoaduumeHt
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [IpocTeie

MCXAaHU3MBI B 6BITy N TCXHHUKC



8 KUIACC
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5.6

[ToTeHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIIEi

5.7

Kunernueckas OQHCPIruAa

5.8

5.9

Ilonxnas MexaHWYecKas OHEPIuUs. 3aKOH HM3MCHEHHS H

COXpaHCHUMA MEXaHHUYECKOM SHCPIUuu

[TpakTuyeckue pabOTHI:

###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBKCHHU Te€la IO TOPU30HTAIBHON
nosepxHoctu. HMccnenoBaHue yciaoBuUM  paBHOBECHs
ppuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.

I/I3y‘ICHI/IC 3dKOHa COXpaHCHHA MEXaHU4YeCKOM OHCPIUH

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YCJIOBCKA

5.11

TexHuueckue YCTpOﬁCTBaI pbryar, HO,HBH)KHLIﬁ n
HCHOI[BH)KHBIﬁ 6JIOKI/I, HaKJIOHHAs ITIOCKOCTb, IPOCTHIC

MCXaHU3MBbI B 6BITy

Kona
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

TEIUIOBBIE ABJIEHU A

6.1

6.2

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHUs Bemectsa. Macca U pasMepsl
MoJIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE

MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
Mogenu  TBEPAOro, IJKMAKONO W ra3000pa3HOro
cocrosiHuil BemecTBa. Kpucrtamnmueckue u amopdHbie

TCIa

6.3

OOBsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tell
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUun

6.4

CMauuBaHue U KanmUJIJIIPHBIC ABJICHHUA
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6.5 TenoBoe pacuMpeHne u cxaTue
56 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 Buyrtpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPIUuu: TeIIonepeada U CoBepiieHue padboThl
6.8 Bunsl Tenonepenauu: TEIONPOBOIHOCTh, KOHBEKIUS,
' U3JIy4yeHue
KonnyectBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTb
6.9
BEIlIECTBA
TennmooOMeH u TemIoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
611 [InaBneHue U OTBEpEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenpHas TEm0Ta IUIABIECHUS
[MapooOpazoBanne ¥  KoHaeHcanms. Vcmapenue.
6.12 Kumnenne. VYpaenpHas  Temsnora  1mapooOpa3oBaHUSL.
. 3aBUCUMOCTh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EpHOTro
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[lpunmunsl  pabotel  TernoBbix  asurarene  KIIJ]
6.15 TEIUIOBOTO ABUTrarens. TersaoBble ABUTaTeNd U 3alluTa
OKPY>KaIOIEH Cpe/Ibl
3aKOH COXpaHEHUS U MPEBpAIllEHUs] YHEPTUHU B TEIIOBBIX
6.16
mpoleccax
[IpakTuueckue padboOTHI:
H#HHHPar###0nbITEI MO OOHAPY)KEHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO IPUTSKECHHUSL.
6.17 #HHPar##H#OnbITl 10 BBIPAIlMBAHUIO  KPUCTAJUIOB

MOBApEHHOM COJIM WIIA caxapa.
#HHPar###0neITEl TIO HAOJIOAEHUIO  TEILIOBOTIO

paciIupCHHUs ra3os, JKHIKOCTEN U TBép)IBIX TCII.
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###Par#H##Onpenenenue naBieHUsl BO3Qyxa B OallJloHE
HIIpuULa.

H#HHHPar###0OnbITB, JTEMOHCTPUPYIOIIHUE 3aBUCHMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HArpEeBaHUS WU
OXJIQKICHHUSI.

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

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUU Tela B pe3ylbTaTe TEIUlonepenaud u padoThl
BHEIITHUX CHUIL.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TIpH
CMEIIMBAHUH XOJOJIHOW U rOpsiYed BOJIBI.
#HH#Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METANTUYECKUM LIUITUHAPOM.

###Par#H#Onpenenenue  yIeIbHOM  TEIIOEMKOCTU
BElIEeCTBA.

###Par##lccnenoBanue mporecca UCIapeHus.
##HPar###OnpeneneHne OTHOCUTENBHOW  BIAKHOCTH
BO3yXa.

#HH##Par###0OnpeneneHue yaelbHOW TETUIOTHI TJIABJICHUS

JIBJA.

6.18

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

HWHEs, CHerTa.

6.19

TexHnueckue  ycTpoWcTBa:  KalMJUIAPBL, IPUMEPHI
WCIOJIb30BaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS

AOMOB, THI'POMETPBI, IICUXPOMCTP, ITapoBad Typ61/1Ha,
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ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTy TEJIaMH)
Dnekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro
7.3 nosia. [lpuHIMI cyneprno3uiuu 3JIEKTPUYECKUX MOoJIeH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »snekrpuueckux 3apsaoB. ODJIE€MEHTapHBIH
7.4 anektpuueckuil 3apsa. Ctpoenue aroma. [IpoBoiHUKH U
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTo 3apsaa
- ONeKTpuueckuid  TOK.  YCJIOBHUS  CYLIECTBOBaHHS
' 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. VYnensHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t yJacTKa Lenu
IlocnenoBarenpHOE M MAapaJIEIbBHOE  COEAMHEHHE
7.11
MIPOBOJHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUECKOTO0 TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DJNeKTpUYecKrue LeNd U TOTPEOUTETH 3IEKTPHUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
214 IlocTosiHHBIE MarHuThl. B3auMMoJeiCTBHE MOCTOSHHBIX

Mar"HuToB
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7.15

MarautHoe T1oie. MAar"duTHOe TIIOJ€ 3€MJIM U €ro0

3HAYCHUEC U1 )KM3HHU Ha 3emie

7.16

OmneiT Opcrena. MaruutHoe 1ojie 31eKTPUYECKOTO TOKA.

IIpuMeHeHHe 37IEKTPOMArHuTOB B TEXHUKE

7.17

7.18

7.19

7.20

JlelicTBUE MarHMTHOIO IOJISI HA MPOBOAHUK C TOKOM.
DNeKTpoABUTaTENIb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
3JIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOWCTBAX M Ha

TpaHCIIOpTe

OnpiTel  @apages.  SIBieHue  3IEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna

DNeKTporeHepaTop. CriocoOmr TOJTy4SHUS
IEKTPUUECKOW  DHEPrUu.  DJIEKTPOCTAHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIrun

[IpakTryeckue paboOTHI:

OnbIThl O HAOMIONEHUIO 3JIEKTPU3ALUK TeJl UHIYKIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUIEKTPUKH.

COopka M mnpoBepka palbOThl D3JIEKTPUUYECKON Ienu
MIOCTOSIHHOTO TOKA.

W3mepenue u peryinpoBaHHe CUIbl TOKA.

W3mepenue u peryiupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEpeE3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOLIE 3aBUCUMOCTD
NEKTPUYECKOTO COMPOTHUBIIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAN MTONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
MOCJIEIOBATEIBHOM ~ COEIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka npaBuiia A CWJIbI TOKa MPU MapajuleIbHOM

COCOMHEHHH  pe3ucTtopoB.  OmpeneneHue  paboTHI
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JIEKTPUUYECKOrO0  TOKA, UAYILEro 4Yepe3  PEe3UCTOp.
OmnpezneneHue  MOUIHOCTH — 3JIEKTPHUYECKOrO0  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIAYUIETO YEPE3 JaMIIOUKYy, OT HANpsKEHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHuTHOI'O B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHMTOB.
N3yueHne MarHUTHOTO 10JIsl TOCTOSIHHBIX MarHUTOB IIPU
ux oObeauHeHMH U pas3jneneHud. VccnepoBaHue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHIIBI
B3aMMOJICHCTBHSI KaTyIIKU C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBleHUs TOKa B Karymke. I3yuenue

I[GI\/JICTBI/IE MAroiuMTHOIrO I0Jidi Ha IMPOBOAHUK C TOKOM.

Koncrpynposanue u HU3yYCHHE paboTsl
3IIEKTPOJIBUTATEIIS. H3mepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHUIO SABJICHUSA SHCKTpOMaFHHTHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHHUA

HWHAYKIIUMOHHOTI'O TOKa

7.21

dusnueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TIOJIS TSI )KU3HU Ha 3emiie, TOJISIPHOE

CHUAHUC

1.22

TexHuyeckue yCTpPOWMCTBA: JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETp, PEOCTAT, CUETUHUK DJICKTPUICCKOH SHEPTHH,
AIEKTPOOCBETUTEIbHBIE ~ TIPHOOPHI,  HarpeBaTeIbHBIC
ANEKTPOIPUOOPHI (puMepHI), AIEKTPUUYECKUE
MPEeIOXPAaHUTENN, DIIEKTPOMATHUT, JIJIEKTPOJIBUTATEINh

IMOCTOAHHOI'O TOKA, reHEPATOPp IMOCTOAHHOI'O TOKa

9 KITIACC
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Ko Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszzena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuueckoe JBWXKeHHE. MarepuanpHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXAHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHUKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpU
HEPaBHOMEPHOM JBUKCHHUH
a5 Yckopenue. PaBHOyCcKOpeHHOE MPSIMOJIUHEIHOE
' JIBIKEHUE
8.6 ##HHPar##H#CrobOonnoe nagenue. OnbiTel ['anunes
###Par##PaBHoMepHOE JBIKEHUE 10 OKPY>KHOCTH.
8.7 [lepuon m uacrora oOpamieHusi. Jluneiinas u yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOpPEHUE
8.8 Ilepssiii 3akoH HetoToHA
8 8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 H#HH#HAPar###] [puHuUI Cyneprno3uiuy Cui
8.12 Cuia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuia TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS MTOKOs, IPYTHe BUABI TPEHUS
8.14 #HPar##H#Cuia  TsHKeCTH M 3aKOH  BCEMHUPHOTO
' TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
515 IBuwxenne  mimaHer  Bokpyr  Comnma.  [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMoCTh U meperpys3ku
816 PaBHOBecue MaTtepuaIbHOM TOUKH. AOCOIIOTHO TBEPIOE
' TEJ0
8.17 #iH##Par###PaBHoBecre TBEPIOTO Tella C 3aKPETUIEHHON
' ochlo BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmynse Tenma. U3menenne umiynbca. IMIyabe chib
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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, IIOAHATOIO Haj

MMOBEPXHOCTHIO 3eMIIn
IToTenumanpHas YHEPTUs CKATOU MPYKUHBI

#H##Par####Kunernueckass  sHeprusa.  Teopema o

KHHETUYECKOM OHCPI'un

8.26

#H#H#Par###3akoH coxpaHeHUss MEXaHUYECKOM SHEPruu

8.27

[IpakTuueckue pabOTHI:

OmnpeneneHne CpeaHE CKOPOCTH CKOJBKCHHS OpycKa
WIM JBIKEHUS IIapuKa M0 HAKIOHHOW IIOCKOCTH.
OmnpeneneHyue yCKOpeHUs: Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnemoBanne 3aBUCHMOCTH IYTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaKk psSa  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnemoBanmne 3aBUCIMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CWUIIBI HOpPMalIbHOTO JaBieHusa. OmnpeneneHue
kod(pduimenta TpeHUs CKobkeHus. OmnpeneneHue
KECTKOCTH TpYKUHBL. OmnpeneneHue padOTHl  CHIIBI
TpeHHUsT TpU PABHOMEPHOM JBIDKEHHUH Tela IO
TOPU30HTAILHOW TOBEepXHOCTH. Ompenenenue padOTHI
CWJIBI  YOPYrOCTH  TpuU  TOabEME  Tpy3a  C
WCIIOJIb30BAHUEM  HETOIBW)KHOTO M IOJABMIKHOTO

OJIOKOB

8.28

®u3nYeCKUe SIBJICHUS B NPUPOJE: NMPUIIUBBI U OTIIUBBI,
JIB>KeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC KUBBIX OPTaHNU3MOB
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8.29

TexHuuyeckue  ycTpoWCTBa:  CHOUAOMETP,  JATUUKHU

II0JIOXKEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

KOJIeOaHMIA: nepuon, 4acrora, aMIuinTyzaa

9.2

9.3

94

MaremaTuueckui u NPY>KUHHbBIN MasITHUKH.

[IpeBparmenune sHeprun Npu KojaedaTeTbHOM ABHKCHUN

3aryxarome kosieOaHus. BwIHYyXaeHHBIE KOJI€OaHUS.

Pe3onanc

Mexanundeckre BOJHEBL CBOIicTBAa MEXAHUYECKUX BOJIH.
[IponosnbHBIE U TMONEpeyHble BOJHBI. J[IMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4EeCKHE BOJIHBI B

TBépI[OM TCIIC, celicMUYeCKHE BOJIHBI

9.5

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Wndpa3Byk u yabTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

OmnpeneneHnne 4acToThl W Tepuoia  KoseOaHWi
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHnne 4acTOThl W Tepuojia  KoyeOaHWi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tlepuoja  KoJieOaHMiA
MOJIBEIIEHHOTO0 K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPYKMUHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTH nepuoa 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€MJICTPACEHUE, CEUCMUYECKHUE BOJHBI,

IIyHaMHu, 3XO

9.9

Texuuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
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101 DIEeKTPOMarHuTHOE T0JIe. DJIEKTPOMArHUTHBIEC BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 37€KTPOMarHUTHBIX BOJIH
10.3 DnekTpoMaruuTHas npupojaa cBera. CKOpOCTh CBeTa.
' BomHOBEIE cBOliCTBA CBETA
[IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMJIBHOTO TeiedhoHa
dusnyueckue SBJICHUS B TPHUPOJAE: OHOJIOTHYECKOE
10.5 JeficTBHE BHIMMOTO, yIBTPaPHOIETOBOTO H
PEHTT€HOBCKOI'O U3JTy4eHUI
106 Texuuueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas monensb cBeta. McTtounuku cBeTa
11.2 [IpssMonuHEHOE pacIpOCTPaHEHHUE CBETA
OTtpaxkenue cBeta. [Imockoe 3epkaiio. 3aK0OH OTpaKEHUS
11.3
cBeTa
114 [Ipenomnienne cBera. 3aKOH TMPEIOMIICHHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpaKEHNE CBETA
115 JIunza. Xop tyyel B TMH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKpPOCKONa U
11 ' TeJIeCKOoma
117 I'maz xak onrTuyeckas cuctemMa. bINM30pyKOCTh U
' JATbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.
' CiokeHne CneKTpalIbHBIX LBETOB. [{ucnepcus ceera
[IpakTuueckue padbOTHI:
#H#Par###IccnenoBanue 3aBUCUMOCTHU yriia
119 OTpPa)KEHHUS CBETOBOTO JIyda OT YIJIa MMaJICHUS.
' ##HPar##H#113ydeHne  XapakTepUCTHK — M300paKeHHs
MpeaMeTa B TUIOCKOM 3€pKaie.
#HHPar###cciaenoBanue 3aBUCUMOCTH yria
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MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjla TaJeHHUs Ha
TPaHUIIE «BO3JIYX — CTEKIIO.

#i##Par###lonyuenne WM300paKEHHA C  MOMOIIBIO
coOuparoIei JTMH3HI.

#H##Par###O0npeneneaue (POKYyCHOTO pacCTOSHHS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTH3BL.
H#HHHPar###0nbITEl TIO pa3lIOKEHUI0 Oeloro cBeTa B
CIIEKTD.

H#HHHPar###0OnbITEl IO BOCHPHUATHIO IIBETA IMPEIMETOB

py UX HAOJIOCHUH Yepe3 BETOBbIC (DHUIBTPHI

dusznueckue SIBICHUS B npupoac: 3aTMCHHA COJIHIIa n

11.10 Jlynbl, 11BE€Ta TeN, ONTHUYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OmnbiTel Pezepdopna m 1utaHerapHass MOAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanve W morjiouieHue cBera artoMoM. KBaHTBHI
' JInnenyaTele CIIEKTPHI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOrO siapa. M30Tonsl
PannoaktuBHbie mpeBpamenus. [lepuon mnomypacnaaa
12 12,5
ATOMHBIX SITIEP
126 SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO U
' MacCOBOT'O YHCEI
12.7 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakiuu cunaTe3a u Aenenus saep. VICTOUHUKY SHEPTUH
' ConHua u 38€311
12.9 Snepnas osHepretuka. JleMcTBHE — pagUMOAKTUBHBIX
' M3JIY9CHHUH Ha )KUBBIE OPTaHU3MBbI
12.10 [IpakTuueckue padbOTHI:
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HaOmronenne CIUIONIHBIX W JMHEHYAaTBIX CHEKTPOB
U3ITy4eHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

N3mepenue paanoaktuBHoro ¢poHa

dusndeckue SBICHUA B Ipupoac: €CTECTBEHHBIN

pazMOaKTUBHBIH ¢oH, KOCMHYECKHE Ty4H,
12.11 PaINOAKTUBHOE H3IYYCHUE MPUPOIHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIy4YCHUH HAa OpPraHU3M
YeloBeKa
D0 Texuuueckue yCTpoiicTBA: CHEKTPOCKOTI,

VHJMBHUYAJIbHBIA JO3UMETp, KaMepa Buibcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTaBICHUI O 3aKOHOMEPHOM CBSI3U
U I[I03HABa€MOCTU SIBICHUW MPUPOIBI, O POJHU DSKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTHH, 00 3BOJIIOLUH
(UBUMYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH HpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3MUECKUX SBICHUHN
B OKpyxXaromieM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara M 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

MPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJTIOIEHHsT MPaBWJI O€30MAaCHOTO TpyJa: HaOmrofeHUEe (HU3HMIECKUX

SIBJICHUMN:
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YMEHHE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTAIbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATh €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HHCTPYKIHH, BBIYHCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  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

HUCCICIO0BaHUA

[lonnmanne  XapakTepHBIX  CBOMCTB  (pu3MUYeCKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO si/ipa) U yMEHHE NPUMEHSATh UX I

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4Yuclie U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

VYMmeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (U3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3alMCHIBaTh KpPAaTKOE YCJIOBUE 3a7ayH,
BBISIBIISITh  HEJIOCTAIONINE JaHHBbIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HEoO0XouMBbIe Uil €€ pelleHus], UCIOJIb30BaTh CIIPaBOYHbIE JTaHHbIE,
MPOBOJUTHh PACYETHI W OICHUBATH PEATUCTHYHOCTH MMOIYYSHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON NPU PELIEHUH 3adauu

YMmenune XapaKTCPU30BaThb  IMMPHUHIMIIbI H@ﬁCTBI/ISI TEXHUYCCKHUX

YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
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TEXHOJOTUYECKUX IPOLECCOB MO UX OIMUCAHUIO, UCTIONB3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAuMbIe (PHU3HMUECKUe

3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrieuyeHHss O€30HMacHOCTH — TNPH
oOpamieHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAloIIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (HU3UKH U TEXHOJIOTUH

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMsT M MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  INpPHU
BBIMIOJTHEHUM Y4YEOHBIX 33JaHUi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CIPaBOUYHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BrnageHue 0a30BBIMM  HaBbIKAMU  NpeoOpa3oBaHUs
uHpOpMallUd M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
1 MEXAHUWYECKMUME ABJIEHUA
11 MexaHuueckoe JOBHUXCHHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema oTcUéTa.
. OTHOCHTCHBHOCTB JOBUXXCHUA
PaBHOMepHOE M HepaBHOMEpHOE nBIKeHUEe. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPEeIHEH ckopocTu: V = S/t
PaBHOMepHOG HpﬂMOHHHCﬁHOC ABHUKCHUC. SaBI/ICI/IMOCTI) KOOpJAUHAThI TCJIa OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JBUXKCHUA:
13 X1) =Xy +0 1
rpa(i)I/IKI/I 3aBUCUMOCTH OT BpPEMCHU I IIPOCKIHH CKOPOCTH, IIPOCKIUH
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 UIsl NPOEKUUU MEpPEeMENICHHs, MPOEKIUN CKOPOCTH M IMPOEKIHH
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHUKCHHUU:
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 3aBUCHUMOCTH OT BpPEMEHM MJI1 NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, MNPOCKHOUU MNCPECMCIUICHHUA, KOOPAUWHATBI TIIpH PABHOYCKOPCHHOM
HpﬂMOJ’II/IHeI\/’IHOM IBUXKCHUN
15 CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10

BCPpTUKAIA (,Z[BI/I)KGHI/IG TCJIa BHU3 HWJIM BBCPX OTHOCHUTCIBHO TOBCPXHOCTU
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3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKUUU YCKOPEHHS,
NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAACHHM Tejla 110

BEPTUKAIU

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpYyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U MEPHOL

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

16 yckopenus. @opmyra Ui BBIYUCIIEHUS YCKOPEHUS:
2
qa. = v
“ R
dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = !
T
Macca. IInotHocTs BewmecTBa. @opmyiia i BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. ClokeHue Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHUA TCJIa U BCKTOpPA CUJIbBI, ﬂeﬁCTByIOHleﬁ Ha

TCIIO

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fr=-Fi
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TpeHI/Ie IIOKOs U TPEHUEC CKOJIBKCHUA. d)opMyna JJI1 BBIYUCIICHUA MOAYJISA CHIIBL

TPCHUS CKOJILKCHUA:

1.12 F_=u-N
- M
Hedbopmamus Ttena. Ympyrue W Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TATOTSHHUS:
my -M,
F=G.-—L1_2
'L
1.14 Cuiia TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJCHUSI.
®opmyna a7 BEIYUCICHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.
HeBecomocTs 1 neperpysku
HNmnynec Tena — BeKTopHas pu3ndeckasi BeNUYnHa.
1.15 ﬁ =mp
HNmnynsc cuctemsl Ten. M3MeHneHne ummynbca. VIMITybe CHITBI
3aKOH COXpaHECHHSI HMITYJIbCA TS 3aMKHYTOW CHCTEMBI TEJ:
1.1 D=nh Ly =
6 =y +m, U, =const
PeakTtuBHOE ABMKEHUE
Mexannueckas pabota. @opmyna Ajsi BEIYUCICHUS paOOThI CUITBL:
A=Fsoosu
Mexannueckass MOITHOCTD:
1.17
A
N==
I
118 Kunernueckast u moreHmanbHas sHeprusi. Dopmyna s BEIYUCICHUS

KUHETUYECKON YHEPIUU:
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1.19

1.20

1.21

1.22
1.23

m°
Esz

TeopeMa o kuHeTHUeCcKOU d3Heprun. Gopmyra i BBIYUCICHHUS OTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnyeckas SJHeprus:

E=E,+E,

3aKOH COXpaHEHHs] MEXaHNYECKOU sHeprun. Popmyiia i 3aKOHA COXPAHEHUs

MEXaHUYEeCKOMH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.

VYciioBre paBHOBECHS pbluara:
M +M, +..=0
[TonBu>kHbIM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MeXxaHU3MOB,

n= Anonesnas
"%Tpﬁqenma

[aBiienue TBEpIOTO TENA.

CDOpMy.]'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_F

JlaBnenue raza. ATMocepHOe 1aBIeHHE.
I'nnpocraTtuyeckoe naBieHNE BHYTPH KUIKOCTH.

d)opMyna AJI BBIYHUCICHUA JaBJICHUS 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 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanndyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMA.

®dopmyia, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematnueckuii ¥ NpPYKUHHBIM MasATHUKU. [IpeBpalienue >SHepruu Impu

KoJIeOaTEIbHOM JABHXXCHHUH

1.26

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG koseOanms. Pe3onanc

1.27

MexaHn4eCKHEe 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 3BYKOBOM BOJIHBI Ha T'PaHMIIE
nByx cpen. Mudpa3Byk u yabTpa3Byk

Ilpakmuueckue pabomol

N3mepenne cpeaHeil MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH
MPY>KUHBI; KO3(PGUIIMEHTa TPEHUsI CKOJBXKEHUS;, paOOThl CHJIBI TPEHUS, CHUJIIBI
VIIPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPYKUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TTOIBHYKHOTO
OIoxa.

WccnenoBanne 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAa
KOoJIeOaHWil MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KHHBL,

HUCCJIICAOBAHUC HC3aBUCHUMOCTU IICpHUOa KOJICOAHUH HUTSHOTO MAasSTHUKA OT
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Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

Qusuueckue A6neHUs 6 nNpupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HEKUBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIHWBBI W OTIMUBBI, JABHXXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,

130 PEaKTHBHOE IBUKCHUE KUBBIX OPTraHU3MOB, PhIYard B TEJI€ YEIOBEKa, BIUSHUE
aTMoc(epHOTO JaBJICHHS HA JXMBOM OpPraHW3M, IUIABaHUE PBIO, BOCHIPUITHE
3BYKOB JKHUBOTHBIMH, 3€MJIETPACEHHUE, CEICMUYECKHE BOJIHBI, IyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUUIOMETP, NATYUKU TOJOXKEHHS, PACCTOSHUS U
YCKOpEHHS, JUHAMOMETp, TOALIMITHUKK, PpaKeThl, pbYar, IOJIBIKHBIA U

131 HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsl TUIOCKOCTh, MPOCTHIE MEXAaHHU3MBI B OBITY,

' coo0IaroImuecs Cocyabl, YCTPOHCTBO BOAONPOBOJA, THIPABIMYECKHUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BAHUE YIbTPAa3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mozenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBA.
Kpucrammmyeckue u amopHsie Tena

29 JBmwxkenne uvactur BemecTBa. CBsA3b CKOPOCTHM JIBUKCHUS YACTHIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, mupdyzus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsiss sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunas! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanne wu oxnaxzaenue ten. KommdectBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9

Q+0, +..=0
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Hcnapenve u kouaeHcauus. V3MeHeHHWe BHYTpEHHEH HHEprud B Ipoliecce

WCIIApEHUsI M KOHJAEHcauuu. KumeHue KUAKOCTH. YAenbHas TEIoTa

210 napooOpazoBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenue u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu
IUIABJICHUU U KPUCTAJUIN3ALMU. Y AeTIbHAS TEIUIOTA IIJIaBJICHUS:
2.12 . o,
_}H
BuyTpeHHss sHeprus cropaHus TOIUIMBA. Y AeJIbHAs TEIIOTa CrOpaHus TOIUIMBA:
2.13 g=Q/m
2.14 [punnmns! paboTs! TeroBbix asuratencii. KI1/1 reruioBoro apuratens
Ipaxmuueckue pabomul
W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTo LHMUIUHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEeHHOT0 BOJONH KOMHATHOM TemmepaTypbl (UKCHUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblii MWIMHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJJAHHOT'O0 HAarpeTbhIM LMIMHAPOM, IOCJIE OIYCKAaHUS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXKHOCTU BO3/AYyXa; YJEIbHOW TEMJIOTHI
IIaBieHuss Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOIBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEINIOOOMEHa NpPU CMEIIMBAHUU XOJIOJHOM U
ropsiuei BOAbI; poLecca UCIIapeHus
Quzuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIPHBIC
2.16 SIBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupoje, uznydenne CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPB! UCIIOJIb30BaHUs KPUCTAIIIOB,
217 KUJKOCTHBIM TEpMOMETp, NaTUMK TeMIIepaTyphl, TEPMOC, CHCTEMa OTOIJICHHS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onektpuzanus Ten. J[Ba BUa 3IeKTPUUECKHUX 3apsi0B
3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
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3.3 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsoxk€HHOCTh anekTpudyeckoro mois. I[IpuHiun
CYNEPIIO3UIINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu anextpuueckux 3apsnaoB. JlelcTBHE 3JIEKTPUUECKOTrO IOJIsS Ha
aeKTpudecKue 3apsiabl. [[pOBOTHUKY U AUDIEKTPUKHU
[TocTosiHHBIN AMeKTpUYeCKUil TOK. JlecTBUS anekTprudyeckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R=pl/S
38 3akon Oma jy1s yuactka snektpudeckoi 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=I+1;R=2.
2 2 P
CMmeliaHHble COETUHEHMS IPOBOITHUKOB
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
MarHUTHOW MHIYKLIUH
313 MarautHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaumopeicTBue NOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
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Ilpaxmuueckue pabomul

W3mepenue  37I€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pGSI/ICTOpI)I, naMnqua), OT HaIIPsXKCHHA Ha KOHLAaxX IIPOBOJHHKA, 3aBUCUMOCTHU

316 COIIPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAN €r0 MOMNEPEYHOTO CEYCHUS U
YIACIBHOTO COPOTHBIICHHUS.
[IpoBepka mpaBuiIa JUIsl AJIIEKTPHUECKOTO HAINPSDKEHUS MPH TOCIEI0BATEIIbHOM
COCIMHEHNU TIPOBOJHHMKOB; MpPaBWJA ISl CHJIBI 3JEKTPHYECKOTO TOKa IIPH
napajuieJIbHOM COSTMHEHNUU MTPOBOJHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue s6lenHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JIEKTPUUECTBO KMBBIX OPraHU3MOB, MAarHUTHOE IoJie 3eMild, Apeid moitocos,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJICKTPUYECKOW  OSHEPTUH,  DJICKTPOOCBETUTEIBHBIE  IPHOOPHI,

3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JJIEKTpUYECKUE
NPEOXPAHUTENN, DIIEKTPOMArHuT, O3JCKTPOABUTATENb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopeinb cBeta. [IpsMonuHeliHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenominienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

324 JIunza. Xox nyueil B nuH3e. POKyCcHOE paccTosHME JUH3bL. ONTHUYECKas Cuia

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ilpakxmuueckue pabomul
###Par###13mMepenne ONTUYECKON CUJIBI coOuparomiel JUH3BI, (OKYCHOTO
paccTosiHUs coOMparoIieil JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U

3.26 M300paXeHHs, KOrja MpeAMET PacIloyioKeH B JBOWHOM (OKyCe), TOKa3aTels

MPETOMIICHUS CTeKIIA.
###Par###  ccnenoBanue cBOWCTBa M300paKEHUsI, MOJYYCHHOTO C TIOMOIIBIO

CO6HpaIOH.IefI JIMH3bI, WU3MCHCHHA (I)OKyCHOTO pacCcTosdHrsA ABYX CJIOKCHHBIX
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JIMH3; 3aBUCUMOCTH Yrjia HMpCIOMJICHUA CBETOBOI'O Jiyda OT yrjia ImaacHus Ha

T'paHUIC «BO3AYX — CTCKIIO»

Quzuueckue saenenusi 6 npupoode. 3arMmenHuss ConHua u JlyHbl, nBera Teu,

321 ONTHYECKHUE sBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SIBJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, 6era-, raMma-u3nydeHnus. Peaknuu anbda-u Oera-
' pacmaga
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [LnanerapHas Moiens aToma
4.3 CocraB aToMHOrO sipa. M30ToIBI
4.4 [Iepnon nmonypacnaga aTOMHBIX SAEp
4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOI0O U MacCOBOT'0 YHMCET
Qusuueckue s6leHUs 6 nNpupode. €CTECTBEHHBIM pPaJMOAKTUBHBINA (OH,
4.6 KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YelOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN 103UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTuKa
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET
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