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1. IosgcHuTEILHAA 3aMMCKA

AnanTupoBaHHasi padoyasi nporpaMmma mno ¢gpusuke AJsi 00y4aromuxcs ¢ 3a1epPKKOM
ncuxuyeckoro pasputus (gasee — 3IIP) Ha ypoBHe OCHOBHOro o001Iero oodpa3oBaHusi
MO/ITOTOBJIEHA HA OCHOBE:

- @enepa’abHOI0 rocy1apcTBEHHOro0 00pa30BaTENIbHOrO CTaHIapTa OCHOBHOT'O OOIIETo
oOpa3zoBanus (IIpukas Munnpocsenienus Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepcrBoM toctuniu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (nanee
— ®1oC 000);

- AIanTHpPOBAaHHOW OCHOBHOW 00pa3oBaTENbHOH NPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHus OOYyYAOIIMXCS C 3aJIEPKKON Tmcuxudeckoro passutus (nairee — AOOIT OO0
311P);

-PabGouei mnporpammbl OCHOBHOro ob6mero o6pa3oBaHuss 1o mnpeamery «®Pusukay;-
Konumenmun  npenonaBanus ydeOHOoro mpeamera «®Dusmka» B 00pa3oBaTENbHBIX
opranuzaiusax Poccuiickoit denepanuu, peanus3yrolMX OCHOBHbIE 00I1e00pa3oBaTelbHbIE
IPOrpaMMBbl;

- IlpumepHoii mporpaMMbl BOCIUTaHMS, C YYETOM pacIlpelesIeHHbIX [0 KjaccaMm
IIPOBEpSIEMBbIX TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS AJAaNTHPOBAHHOW OCHOBHOM
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 00y4JarOLIUXCsl C 3aJepKKON
IICUXUYECKOTO Pa3BUTHSL.

OO0umas xapakTepucTUKA y4eOHOro npeamera «Pusuka»

VYueOHbIit peaMET «Dusuka» SIBIISIETCS CUCTEeMOO0Opa3yIoIIM TS
€CTECTBEHHOHAYYHbIX IPEIMETOB, IOCKOJbKY (HU3MUECKUE 3aKOHbl MHUPO3JAHMS SBISIOTCA
OCHOBOH COJIEpKaHUsI KypCOB XMMHH, ONOJIOTHH, Teorpaduu u actpoHomun. dusnka Boopyxaer
00yyaroImuxcst Hay4YHbIM METOJIOM MTO3HAHHUS, TTO3BOJIIOLINM I10JTy4aTh OOBEKTUBHBIE 3HAHUS 00
OKpPY’KaIOIIEM MUDE.

IIpenmer MakcuMalbHO HamlpaBieH Ha (OPMHPOBAHUE HHTEpeca K HPUPOAHOMY U
COLIMAJILHOMY MHPY, COBEPILIEHCTBOBaHME MO3HABATEIbHON AesTenbHOCTH 00yydaromuxcs ¢ 3[1P
3a CYeT OBJAJCHUS MBICIUTEIbHBIMU ONEpalMsIMU CpPaBHEHHUS, OOOOIIEHHs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHpOBaTh CBOE€ MHEHHE, (OPMHUPOBAHHE BO3MOYKHOCTEH COBMECTHOM
JESATEIIBHOCTH.

N3yuenne Gpusuku cnocoOCTBYET pa3BUTHIO y oOyuatoniuxcs ¢ 3[1P npoctpaHcTBEHHOTO
BOOOpakeHusi, (YHKIMOHAJBbHOW TI'PaMOTHOCTH, YMEHHUS BOCIPUHMMATh W KPUTHYECKU
AHAIM3UPOBATh MHPOPMAIIUIO, MPEACTABIEHHYIO B pa3lIn4HbIX (opmax. 3HAYUMOCTh IIperIMeTa
JUI Pa3BUTHUS KU3HEHHOM KOMIIETEHLIMM OOYYaIOIIMXCSl 3aKII0YAaeTCsl B YCBOCHHUU OCHOBBI
¢u3nyecKkux 3HAHUN, HEOOXOAMMBIX JJIsi TOBCEAHEBHOW >KM3HH; HABBIKOB 3J0pPOBOIO MU
0e30macHOro JUisi 4ejJoBeKa W OKpyJKarolled ero cpeisl obpasa >KH3HH; (OPMHPOBAHUU
HKOJIOTUYECKON KYJIbTYPHI.

[Iporpamma oTpakaer conepkanue oOyueHus npenmery «Pu3mka» ¢ yuyeToM 0coOBIX
oOpa3oBaTenbHBIX MOTpeOHocTel oOyuatomuxcs ¢ 3[IP. OBnaneHue JMaHHBIM Y4eOHBIM
IIPEeIMETOM IPEJCTABIISIET ONPEAETICHHYIO TPYAHOCTh it oOyuaromuxcs ¢ 3[1P. Oto cBs3zano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIEITEIbHOCTH, MEPUOANYECKMMU KOJIeOaHUSIMU BHUMAaHMS,
MaJbIM 00BEMOM MaMATH, HEJOCTaTOYHOCTHIO OOIero 3amaca 3HaHWM, MOHHUKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jliia peoionenust TpyAHOCTEN B M3y4eHUr yueOHoro npeamera « Pu3nka» HeoOXoauma
ajanTtanusg o0beMa M XapakTepa y4eOHOro MmaTepuasa K I103HABATEJIbHBIM BO3MOXHOCTSIM
JAHHOW KaTeropuum OOy4YaloOIIMXCs, Y4YeT HMX OCOOEHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE



QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSA3€H, IOCTENEHHOE YCIOKHEHUE
M3y4aeMoro MaTepHalia.

JlanHasi mporpaMMa KOHKPETHU3HPYET COJIep:KaHUe MPEAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMHU 00pPa30BATEIBHOTO CTaHIAPTA, PEKOMEHAYEMYIO TOCIEJOBATEIILHOCTD U3yUCHHS
pa3nenoB GU3MKH C yYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBA3€H, JOTUKU yueOHOTO
npoliecca, BO3PACTHBIX U ICHUXOJIOTHYECKUX ocoOeHHocTel oOydarommxcst ¢ 3IIP nHa ypone
OCHOBHOTO 00111ero oOpa3oBaHus, ONpeessieT MUHUMAIbHBIN HA0Op OIBITOB, AEMOHCTpALUH,
MPOBOAMMBIX YUHUTEJIEM B KJIacce, 1a0OPaTOPHBIX paOOT, BHITOIHIEMBIX 00YYarOIIUMUCS.

MeTtoauueckoii OCHOBOM H3ydeHHs] Kypca «Dus3nka» Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIN IMOAXO0M, OOSCIEUMBAOIINN JOCTHKCHUE
JMYHOCTHBIX, METANpPEJAMETHBIX U MPEIMETHBIX O0pa30BaTEIbHBIX PE3YJbTATOB MOCPEACTBOM
OpTraHM3aIMy aKTUBHOM MO3HABATEIHLHOU JIEATEIHHOCTH OOYYAIOIINUXCS, YTO OYSHb BAXKHO MPHU
o6yuenuu aeteit ¢ 3I1P, 1ist KOTOPBIX XapaKTEPHO CHUIKEHUE MTO3HABATEIIbHOW aKTHBHOCTH.

esn u 3a1aun u3yuyeHusi yaeOHoOro npeamera «Puznka

Obwue yeru w3ydeHws ydeOHoro mpenmera «Du3MKa» MpEACTaBICHB B paboueit
porpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.

OcHOBHOH 11eIbIOOOYYEHUST ACTEH C 3aJePKKON TICUXMUYECKOTO Pa3BUTHUS HA JAHHOM
npeaMeTe SBISETCS: TOBBIIICHHE COLUANBbHON aJanTaluu JeTed uepe3 MpUMEHEHHe
($u3nYeCKUX 3HAHUI Ha IPAKTUKE.

Hna obywaromuxcs ¢ 3I[IP, Tak xe, kak W Ji1 HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaWBAIOLUIMX OCHOBHYIO 00pa3oBaTelbHYI0 Mporpammy, JIOMUHHUpPYIOIIEE
3HaYeHHE MPUOOPETAIOT TaKUE yeu, KaK:

. OCBOEHHE 3HAHHUI O METO/IaX HAYYHOTO TMO3HAHUS MPUPOIBLI B (OPMUPOBAHHUE HA STOMN
OCHOBE IIPEJICTaBICHUI 0 (PU3NUeCcKoil KapTUHE MHPA;
. OBJIaJICHE YMEHUSIMU IIPOBOJIUTH HAOJIONEHUS MPHUPOIHBIX SBJIEHUM, ONUCBHIBATH U

000011aTh pe3yabTaTbl HAOMIOJEHUH, UCIOJIB30BaTh MPOCThIE U3MEPHUTEIbHbIE MPUOOPHI
e W3y4eHUs: (PU3MUECKUX SBICHUH; MPEACTABIATh PE3YJAbTaThl HAOMIONEHUHA WU
M3MEpEeHUil ¢ MOMOIIBI0 TabNuL, rpa(UKOB U BBIABIATH HAa 3TOM OCHOBE AMIIMPHUYECKUE
3aBUCHUMOCTH; MPUMEHSTh TNOJIYYEHHbIE 3HAHUA JUIsI OOBSICHEHHS Pa3sHOOOpa3HbIX
MIPUPOIHBIX SIBIEHUM M IPOLIECCOB, NMPUHLMIIOB JCHCTBUS Ba)XKHEWIIUX TEXHUUYECKHX
YCTPOMCTB, JUIsl pelieHus (pU3n4ecKux 3a1au;

= pa3BUTHE  IIO3HABATEJIBHBIX HMHTEPECOB, HHTEUIEKTyaJIbHBIX W TBOPUYECKHX
CIOCOOHOCTEH, CaMOCTOSATENBHOCTH B NPUOOPETEHUH HOBBIX 3HAHUM, NMpU peIIeHUn
¢u3nyeckux 3a7ad M BBIIOJHEHUM  OSKCHEPUMEHTAJbHBIX  HCCIEIOBAHUH  C
MCIOJIb30BaHUEM MH(DPOPMALIMOHHBIX TEXHOIOTHIA;

= BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH IIO3HaHMUSA 3aKOHOB NPUPOABI, B
HEO0OXOJMMOCTH Pa3yMHOTO MCIOJIb30BAHUS JTOCTH)KEHUI HAayKd M TEXHOJOTHH s
JalbHEHIIero pa3BUTUS YeJOBEYECKOro OOIIECTBa, YBWKEHUS K TBOPLAM HAyKd U
TEXHHMKH; OTHOILIEHUS K (PU3HKE KaK K 3JIEMEHTY OO0IIE€YeI0OBEYECKOM KYIIbTYPBI;

= WCIIOJIb30BAaHUE IOJIyYEHHBIX 3HAHUN M YMEHHWM JUIsl PEIICHHs MPaKTHYECKUX 3a]ad
MTOBCETHEBHON JKM3HHM, oOecredeHusi Oe30MacCHOCTH CBOEH IKWU3HH, PalMOHAIBLHOTO
IIPUPOIOTIONB30BAHNS U OXPAHBI OKPY’KAIOLIEN CPENIBI.
JlocTukeHue 3TUX 1enei odecrednBaeTcs pelieHneM CIeayInX3a0ay.:

. 3HakoMcTBO oOyuaronuxcst ¢ 3[IP ¢ mMeTomamu ucciaenoBaHus OOBEKTOB M SBICHHUN
MIPUPOJIBI;

. npruoOpeTeHne 3HaHUH 0 MEXaHUYECKUX, TeTIOBBIX, JIEKTPOMarHUTHBIX U KBAHTOBBIX
SBJICHUSAX, (PU3MUECKUX BEIMUNHAX, XapaKTEPU3YIOLIUX ITH SIBICHUS;

= ¢dopmMupoBaHue yMeHUI HaOMIOAaTh NPUPOAHBIC SIBIECHUS U BBHINOJHATH OIBITHI,
naboparopHble pabOThl U SKCIEPUMEHTAJbHBIE HCCIEIOBaHUS C HCIOJIb30BAaHUEM
M3MEPUTENIBHBIX PUOOPOB, IIMPOKO MPUMEHSEMBIX B IPAKTUUECKOM KHU3HH;



. OBJIIAJICHUE TAKUMU IOHATUSMH, KAK TPHUPONHOE  SBJICHHWE, HMIUPHUYECKU
YCTaHOBJCHHBIH (hakT, TmpoOiieMa, THUIOTE3a, TEOPETUYSCKUN BBIBOM, pE3yNbTar
JKCIIEPUMEHTAIILHON IIPOBEPKY;

. NOHMMaHHME OTIAMYMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OpMAIMH, IEHHOCTH
HayKH JJIs1 YIOBJIETBOPEHUS OBITOBBIX, TPOU3BOACTBEHHBIX U KYJIBTYPHBIX MOTPEOHOCTEMH
4eJI0BEKa.

OcobennocTu 0TOOpa U aJanTaluy y4eOHOr0 MaTepuaJia no pusmnke

OcHoBoit 00yuenus obyuarontuxcs ¢ 3[IP Ha mpeameTax eCTECTBEHHOHAyYHOTO ITHUKIIA
SBIISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX ONepaluii (aHanu3, CHHTE3, CpaBHEHHE,
0000111eHIE) HAa OCHOBE BBINMOJIHEHMS PA3BUBAIOIIMX YIPaKHEHUH, (OPMHUPOBAHUE MPUEMOB
YMCTBEHHOW pPa0OThI: aHAIU3 MCXOJHBIX JaHHBIX, IJITAHUPOBAHUE MaTepuaa, OCYLIECTBICHUE
MO3TAIHOTO M MTOTOBOIO CaMOKOHTPOJIS, a TAaKKe OCYLIECTBIIACTCS JUKBHUIALUS MPOOEIOB B
3HAHUSX, 3aKpeIUICHWE HW3Y4YEHHOrO0 Marepuana, oTpaboTKa aJrOpUTMOB, IOBTOpPEHHE
npoieHHoro. boinbioe 3HaueHNe NMPUAACTCS YMEHHMIO paccKa3aTh O BBINOJIHEHHOH paboTe c
[IPABWIBHBIM yHOTPEOJIEHUEM COOTBETCTBYIOIEH TEPMHUHOJOTUU U COOJIIOJIEHUEM JOTMYECKUX
cBsizell B um3naraeMoMm Mmarepuane. s oOyuwaromuxcs 3IIP Ha ypoBHe OCHOBHOro o0Iero
00pa3oBaHUs TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb DPa3BHTHUS
OTJICIbHBIX ~[CUXMYECKUX TMPOIECCOB (BOCHPHUATHS, BHHUMAHHUA, NaMSITH, MBIIIJICHHS),
CHIDKEHHBIH YPOBEHb MHTEIUIEKTYaJIbHOTO Pa3BUTHUS, HU3KUH YPOBEHb BBITIOJHEHHUS yUEOHBIX
3aJaHull, HHU3Kasg YCHEMHOCTh oOyudeHus. Iloatomy mnpu wusydenun Qusuku TpedyeTcs
I[eJICHANPABICHHOE WHTEJUIEKTyalbHOe pasButue oOydaromuxcs c¢ 3I[1P, orBewaromee wnx
0COOEHHOCTSIM U BO3MOXHOCTSIM. YueT ocobeHHocTel oOyuaroumuxcs ¢ 3IIP tpebyer, uyToObI
IIpU U3yYEHUH HOBOI'O MaTepuaja o0sf3aTeIbHO MPOMCXOJNUIO MHOIOKPAaTHOE €ro MOBTOPEHHUE;
pacIIMpeHHOe PAaCcCMOTPEHHE TEM M BOMPOCOB, PACKPBHIBAIOIIMX CBSI3b (U3UKH C KU3HBIO;
aKTyaJln3alys MEPBUYHOIO )KU3HEHHOTO OMbITa 00YYarOIINXCS.

VYcBoeHue NporpaMMHOro Marepuaia mo (u3MKe BbI3bIBACT OOJIbLIME 3aTPYJHEHUS Y
obyuatomtuxcst ¢ 3I1P, mosTomy Teopusi uzyuyaercsi 6e3 BBIBOJIOB CIOXHBIX (hopmyi. 3amauu,
TpeOyrole MPUMEHEHHUS CI0KHBIX MAaTeMaTHUYEeCKUX BBIYUCICHUH U QOpMYJ, B OCOOEHHOCTH
TaKUX TeM, Kak «MexXaHn4ecKoe TBMKECHUE», « ApXUMeoBa cuiiay, «MexaHudeckas YJHEPTUs,
«ONeKTpUUYECKHE SIBICHUS», «DIEKTPOMArHUTHBIE SIBICHUS», PELIAOTCA B KJIAacCe C MOMOLIbIO
YUUTEIS.

Ocob6oe BHUMaHME NMPU U3YYEHUH Kypca (PU3MKH yJeNseTcsl IOCTAaHOBKE U OpraHU3aluU
AKCIIEPUMEHTA, a TAK)KE MMPOBEJIEHUIO (IPEUMYILIECTBEHHO HAa KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX
JIEeMOHCTpaluii (BO3MOXKHO C UCIOJIb30BAHUEM 3JIEKTPOHHON JAeMOHcTpanun). HekoTopbie Tembl
0053aTeNbHO J0JKHBI BKIIIOYaTh ONOPHbIE J1a00paTOpHbIE pabOThl, KOTOPbIE Pa3BUBAIOT YMEHUE
HOJIb30BaThCsl MPOCTEHIIMMU NpUOOpaMH, aHAIU3UPOBATh IOJIyUYEHHBbIE JaHHBbIE. B cBs3u ¢
OCOOCHHOCTSIMM TOBEJIECHUA M JeATenbHOCTH oOyuatomuxes ¢ 3P  (pacTtopmoxkeHHOCTS,
HEOPraHU30BAHHOCTh) NPEAYCMOTPEH CTPOXKAWIIMA KOHTPOJIb 3a COOJIIOJCHHEM IpaBHI
TEXHHUKHU 0€3011aCHOCTH IPU MIPOBE/ICHUH JIaOOPATOPHBIX U MPAKTUYECKUX PalOT.

Bonbmoe BHUMaHue npu u3ydeHuM ¢usuku noapoctkamu ¢ 3I[IP oOpamaercs Ha
OBIIQJICHUE UMM TPAKTUYECKUMH YMEHHSIMH W HaBbIKaMH. [IpemycMmarpuBaeTcsi yMEHBIICHUE
o0beMa TEOPETUYECKUX CBEICHUH, BKIIOUEHHE OTICIBHBIX TEM WM LEJIbIX pPa3/IesioB B
MaTepuaibl  AJigi  0030pHOr0, O3HAKOMUTEJIBHOTO MM  (DaKyJIbTAaTUBHOIO  H3YyYEHHS.
[Ipennaraercss yMmeHbIIeHHE O0beMa MaTeMaTHYECKUX BBIYMCICHUN 3a CYET YBEJIWYEHUs
KauyeCTBEHHOI'O ONMMCAHUS SBJIEHUH U MPOLIECCOB.

JlocTaTOuHOE KOJIMYECTBO BPEMEHM OTBOAMTCS HAa PACCMOTPEHUE TEM M BOIIPOCOB,
PACKpBIBAIONINX CBSI3b (M3UKHA C JKU3HBIO, C TEMH SIBICHHSMH, HAOIIOJCHUSIMH, KOTOPHIC
XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OMbITA.

MaxkcuManbHO HCIONB3YIOTCS MEXKIPEIMETHBIE CBSI3W C TAKHUMH JUCIHUILUTUHAMH, Kak
reorpadusi, xumus, Ouonorus, T.K. oOywarommecs ¢ 3I[IP ocobeHHO HyX)malOTCI B



NPENOAHECEHUH OJHOTO M TOrO e y4eOHOro Marepuana B pa3IUYHbIX acleKTax, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM IIOBTOPEHUMH U 3aKpPEIUICHMHM IIOJYYEHHBIX 3HaHUM U
npakTHueckux ymeHuil. [lo3Bomsisi paccmMarpuBaTh OMH U TOT K€ Y4eOHBIM MaTepuan ¢ pa3HbIX
TOYEK 3PEHHUs, MEKIPEAMETHBIE CBS3U CIIOCOOCTBYIOT €ro Jy4YIIeMYy OCMBICICHHIO, Oolee
IIPOYHOMY 3aKPEIJICHUIO MTOTYYEHHBIX 3HAHUHN U IPAKTUYECKUX YMEHUM.

Buabl  jgesitesbHOocTH  oOywarwmmxcess ¢ 3IIP, o00ycioBiieHHble 0COOBIMHU
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMHM M  O0ecleYUBAKOIINE OCMBICJICHHOE OCBOEHHE
co/iep;KaHuM 00pa3oBaHus 1o npeaMerty «Dusnka

TemaTnueckas 1 TEPMHHOJIOTHYECKAs JIEKCUKA 110 Kypey ¢usuku coorBercTByeT AOOIT
000.

Conepxanne BHIOB JesiTenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax ¢usuku
ompezensercss UX 0coObIMH  0OOpa3zoBarelbHBIMU  HOTpeOHOCTAMU. [lomMuMo  mIHpoOKO
ucnonb3yeMbeix B AOOIT OOO o6mux asi Bcex 00yJaroImuXxcsi BUIOB ACSITEILHOCTH CIEAYET
YCUJIUTh BUJBI JESATEIBHOCTH, crieluUYHbIe Uil JaHHOW KaTeropuu JAeTei, o0ecreunBarome
OCMBICJICHHOE OCBOEHHE COJIEp)KaHMsI 00pa3oBaHUS 1O NPEAMETY: YCHICHHE NpPEIMETHO-
MPAKTUYECKON JIEeATEIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHCTEM; OCBOCHHE MaTepualia C
ONMOpOM Ha  alIrOpuUTM; «IOLWIArOBOCTb» B  H3YYEHMM MaTepuala; HCIHOJIb30BAHUE
JOTIOTHUTEILHOW BU3YaJIbHOM OMOPHI (CXeMbl, A0IOHBI, ONOPHBIE TAOIHIIbI); PEUEBOIl OTUET O
IIPOLIECCE U pe3yJIbTaTe JAEATEIIbHOCTH; BBIIIOJHEHUE CIIEIUANbHbBIX 33JJaHUI, 00ecIeurBarOIINX
KOPPEKLHIO PETYyJSIUU y4eOHO-TIO3HABATENBHON JESITeNbHOCTY M KOHTPOIb COOCTBEHHOTO
pe3ynbTara.

s oOyuatomuxcst ¢ 3[1P cyniecTBeHHBIM SIBISIFOTCSI IPUEMBI pabOTHI € JIEKCUYECKUM
MaTepuaioM Mo mnpeamery. llpoBoaurcs cnenumanbHas paboTa MO BBEJIEHUIO B aKTUBHBIN
CJIOBaph O0yYaIOIIUXCSI COOTBETCTBYIOIIEH TEPMHUHONOTHH. V3yuyaemble TepMUHBI BBOJSTCS Ha
MOJIICEHCOPHON OCHOBE, 00s3aTelnbHa BH3yallbHas MOJACP)KKA, aITOPUTMBI pPabOTHl €
oTpezieNIieHuEM, OMTOPHBIE CXEMBbI JJISl aKTyalu3allud TEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu oOpa3oBaTenbHBIMH NOTpeOHOCTSIMHU oOywaromuxcs ¢ 3P, npu
IUTAHUPOBAHUU PabOTHI yUEHHKA HA YPOKE CIIEAYeT MPHUAEPKUBATHCS CIEIYIOIMX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh AJITOPUTM OTBETA; pa3peliaTth I0Jb30BaTHCS
IUIAHOM, COCTAaBJIEHHBIM IPU MOJATOTOBKE JIOMAIIHEro 3aJaHus; JaBaTh OOJbIE BpPEMEHU
TOTOBUTBHCS K OTBETY Yy JOCKH; pa3pelaTh JenaTh NpeBapUTEIbHbIE 3aIUCH, MOJb30BaThCS
HarJIs,IHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOIIMMCS HAaBOJSIINE W YTOYHSIOIIME BOIPOCHI,
KOTOpBIE TOMOTYT UM TIOCJIEI0BATENBHO U3JI0KUTh MaTepHUall.

3. Cucrtemaruyeckd TMpOBEpPATh YCBOGHHE MaTepuana [0 TEeMaM YPOKOB, IS
CBOEBPEMEHHOT0 0OHAPY>KEHUS MPOOEIJIOB B MPOIIE/IIEM MaTepuae.

4. B mpouecce u3ydeHHs HOBOTO MaTepHajlla BHUMaHUE YYEHHKOB OOpalaercs Ha
HauOoJiee CIIOKHBIE pasziensl u3yyaemoil Tembl. HeoOxonumo wamie oOpamaTrbcss K HUM C
BOIPOCaMH, BBISICHSIOIIMMHU NMOHMMaHHE y4yeOHOro MaTepuaja, CTUMYJHPOBAaTh BOIPOCHI MpHU
3aTpyIHEHUSAX B YCBOCHHH HOBOT'O MaTepHaa.

Mecto yueOHOro npeamera «®usuka» B yueOHOM IJIaHe

B cootBercTBUU ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIM CTaHAAPTOM
OCHOBHOTO 001IeT0 00pa3oBaHus yueOHBIN mpeaMeT «Du3nkay BXOJUT B MPEIMETHYIO 00J1aCTh
«EcrecTBeHHBIE HAyKM» U SIBIsSIETCS O0s3aTenbHBIM 11 u3ydenus. ConaepikaHue y4eOHOTO
npeameta «Pusnkay, MpeACTaBIeHHOEe B pabodeil mporpamme, cootBeTcTByer ®I'OC OOO,
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUs, adalmTHPOBAHHON
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOTO OOIIETO 00pa3oBaHUsS OOYYArOIIUXCS C
3a/IeP’KKOM TICUXUUECKOTO Pa3BUTHSL.



COJEPXAHMUE YUEBHOI'O ITPEAMETA «®U3UKA»

7 KUIIACC

Paszpnen 1. @usuka u €€ poJib B IO3HAHMH OKPY’KAIOLIEro MUpa

®dusuka — Hayka o npupofe. SABiaenust npuposl. PU3NYECKUE SIBICHUS: MEXaHUYECKHE,
TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnueckue BenuuuHbL. M3mepenue (usnueckux BeauuuH. MexXIyHapoaHas cUCTeMa
€JIMHMUII.

Kak ¢u3uka n npyrue ecrecTBEHHbIE HAyKU U3Y4alOT IPUPOIY.

[Ipenmer u MeToabl GUBUKH.

Jemoncmpayuu*
1. MexaHI/I“IeCKHe, TCIIJIOBBIC, SHCKTPI/ILIGCKI/IC, MAarHuTHBIC, CBECTOBBIC ABJICHHS.
2. dusuueckue OpuOOPH M HpOLEAypa HPAMBIX H3MEPEHUI aHAJIOrOBBIM U

1M (POBBIM IPUOOPOM.
3. Onpenenenyie NOrpeHOCTH IKCIIEPUMEHTA.
@ponmanvusle 1adOpamopHvie padomul UiU I1EKMPOHHAA OEMOHCMPAYUSL.
1.0OnpeneneHue HeHs! AICHUS U3MEPUTEIBHOTO MPHOOpa (MCHOB3YsI TEXHOIOTHUECKYIO
KapTy SKCIIEPUMEHTA).
2. 3mepenue pazMepoB MajbIX TeEIl.

Pa3pnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BellleCTBA

'Bce emonctpamuu u JJabopaTopHble paboThl, IIPeCTaBICHHbIE B COAEPKAHUH, JOITyCKaeTcs: (MOKHO)
MIPOBOMTD, UCTIONB3YST HHPOPMAITMOHHEIE W AJIEKTPOHHBIE TEXHOJIOTUHN (ITH(PPOBBIE 00pa30BaATEIBbHBIE PECYPCHI).



CrpoeHure BelIecTBa: aTOMBI M MOJICKYJIBI, UX pazmepvl. JIBUKCHHE YaCTHI[ BEIICCTBA.
CBs3b CKOPOCTH ABW)KCHUS YaCTHUI[ C TemIepaTypoil. bpoyHoBckoe nBrkeHue, muddys3us.
Bzaumooelicmeue wacmuy sewecmea: npumsdicenue u OMmMaiKusanue.

ArperaTHbpIE COCTOSIHHSI BEILECTBA: CMIPOEHUE 2a308, JiCUOKOCMeU U  MmeEpOoblix
(kpucmannuueckux) men. Bzaumocesnzv medcoy ceolicmeamu euiecms 6 PAa3HblX aAepe2ammblx
COCMOSIHUAX U UX AMOMHO-MONEKVAAPHLIM cmpoeHuem. OcobeHHoCmu azpe2amubix COCMOAHULL
6000l.

Jemoncmpayuu?

1. Hab6nronenne OpoyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddys3un.

Dponmanvuvle 1a00pamopHvle padomsl U ONbLIMbL

1. OreHka auamMerpa atoma METOAOM PsIIOB (C UcIoyib3oBaHueM (hoTorpaduwii).
2. OnbIThI 1O HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.

3.0mbITHl IO OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSIKEHUS (2J1eKMPOHHAA
oeMoHcmpayus).

Pazpen 3. /IBu:xeHne u B3aumMojieiicTBUe TeJl

Mexannueckoe nBuxkeHHe. PaBHOMepHOe M HepaBHOMEpHOe JBMkKeHHE. CKOpOCTb.
Cpeonss ckopocmov npu HepasHoMmepHOM OsudiceHuu. Pacy€T myTH v BpeMeHU JBHKEHUS.

SIBnenue uHepuuu. Bzaumoodelicmeue men Kak NPULUHA USMEHEHUSI CKOPOCIU OBUNCEHUSL
men. Macca kaxk mepa unepmuocmu mena. IlnotHocte BewectBa. (@36 naomHocmu ¢
KOUYeCmeomM MONeKYll 8 eOunuye o6véma eewecmaa.

Cunia kak xapakTepucTuka B3aumojnenctBus ten. Cuna ynpyeocmu u 3akoH ['yka.
Hzmepenue cunvt ¢ nomowwbro ounamomempa. SIBieHue TAroTeHus U cuna Tsokectu. Cuna
msaxcecmu Ha opyaux naanemax (MC). Bec Tena. Heecomocts. CrioxkeHHe CUIl, HAIIPABIEHHBIX
no ojxHoi mnpsimoi. PaBHopelcTBytomas cuin. Cuna mpenus. Tpenue cKomvoiceHus u mpenue
nokos. Tpenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu®
HaGnronenne MexaHU4ecKoro JABMKEHHS Tela.

H3mepeHune ckopocTy NpSIMOIMHENHOTO ABMXKEHHUS.
Habmroienue sSiBJIeHUS] UHEPITUH.

Habmonenre n3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

7. IleMOHCTpalus CHIIbl YIPYTOCTH Ha Pa3IM4HbIX MaTepHuaax.
@Dponmanvusle 1a60pamopHvle padomul u ONbLIMLL.

N3mepenne Macchl Tena Ha phIYaKHBIX BEcax.

N3mepenne o6bEMa Tena.

Omnpenenenne MIOTHOCTH TBEPAOTO TEIA.

I'pagynpoBanue NpyXHHbI U1 U3MEPEHUE CHIT JTUHAMOMETPOM.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (JehopMaliun) Mpys>KUHBI
OT MPUJIO)KEHHON CUJIBL.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHS OT Beca
TeNa U XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEH.

oakrwdE

AR A

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenne. Cnocobwi ymenvuienus u ysenudeHus oaeienus. /lagnenue eaza. 3agucumocms
oaenenusi easza om 00véma, memnepamypsl. Ilepedaua oOasnenus meeépOLIMU MeNAMU,

2311ech U nalee IPUBOIMTCS PACIIMPEHHbIN TlepeyeHb 1ab0paTOpHBIX PabOT M OMBITOB, M3 KOTOPOTO YYUTENb JIEJIAeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



aorcuokocmamu u 2azamu. 3axon Ilackansa. Ilnesmamuueckue mawiunsl. 3aBUCUMOCTD JaBJICHUS
KHUJIKOCTH OT TyOunsl. Coobwarowuecs cocyovl. I uopasnuueckue mexaHusmoi.

Atmocdepa 3emin u armocdepHoe naBieHHe. [IpuuuHvl cyujecmeosanuss 6030VUIHOU
obonouxu 3emau. Onvim Toppuuennu. Hzmepenue ammocgeproeo oasnenus. 3asucumocmo
ammocgeprnozo 0asieHuss om 8blcCOmbl HaA0 YposHem mops. Ilpubopvl Onsi usmepeHus
ammocgheprozo dasnenus.

Heticmsue oicuokocmu u 2aza Ha nocpyxicéHHoe 8 Hux meno. BplTankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoda. [Inasanue men. Bozoyxoniasanue.

Hemoncmpayuu
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyPhl.

[lepenava naBiaeHUs )KUIKOCTHIO U Ta30M.

CooOmarommecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM yacTH Tena U
TUTIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue miiaBaHUs TeJ: IDIaBAaHUE WM TOTPYXKCHHE TEJl B 3aBHCHMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

@Dponmanvusle 1adOpamopHvie paGomuvl U ONbINbL

ok~ E

1. Omnpenenenne BHITAIKUBAIONICH CUITBI, JCHCTBYIONIEH Ha TENO, MOTPY>KEHHOE B
JKUIKOCTb.
2. OMnBITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAIKUBAIOIICH CUJIBI, IEHCTBYIOIICH

Ha TCJIO B XHUIKOCTH, OT 00BéMa HOFPY)KéHHOﬁ B XKHIKOCTh 4YaCTH TCjIa M OT INNIOTHOCTHU
KHUIKOCTH.

Paznen 5. Pabora u MOIIIHOCTL. JHeEpPIUs

Mexannueckast pabora. MoOILIHOCTb.

IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno paenosecus
puviuazca. Ilpumenenue npasuia pagnogecus pviuaza K O10KY. «3010moe npasuioy MexaHuKu.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHKE.

Mexannueckast sHeprus. Kuumemuueckas u nomenyuanvhas sHepeus. Illpespawjenue
00H020 8U0A MeXAHUYeCKOU dHepeuu 8 Opy2oll. 3aKOH COXpAaHEHUs YHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

2. N3mepenne KIIJ] HaKTOHHOM MJIOCKOCTH (271€KMPOHHAS 0EMOHCMPAYUSL).

3. WN3yueHne 3akoHa COXpPAaHEHHUsS] MEXAHUYECKOW JHEpruum (21eKmpoHHasn
oemoncmpayusi).

®@ponmansvhsie 1abopamopnvle’pabomst u onvimol*
1. HccnenoBanue ycnoBuid paBHOBECHUS phluara.

8 KJIACC

Pa3nena 6. TensioBble siBJIeHUS

OcHo6Hble NoN0dHCeHUsT MONEKYIAPHO-KUHEMUYEeCKOU meopuu CMmpoeHus: Geuecmsd.
Macca u pazmepvr amomos u monekynr. Onvlmol, NOOMEEPHCOAOUJUE OCHOBHBLE NOJIONCEHUS
MOJNEKYNAPHO-KUHEMUYECKOU MeOPUl.

Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucmaniuueckue
u amopguvie mena. ObOvsCHeHUe COUCME 2308, HCUOKOCMEU U MBEPObIX mel HA OCHO8e



NONOJHCEHUL MONeKYIAPHO-KuHemuyeckot meopuu. CMauMBaHUE U KANULIAPHbIE S6eHUs.
Tennoeoe pacuupenue u cocamue.

Temnepatypa. Cssa3b memnepamypsl cO CKOPOCMbIO MENJI08020 OBUNCEHUSL YACTUY.

Buytpennsst sHeprus. Cnocobvi uzmeneHus 6HympenHel dHepeuu. menionepeoaia u
coeepuieHue pabomol. Buovl mennonepedauu: menionpo8ooHOCMyb, KOHBEKYU, U3TYYeHUe.

KonmdgectBo Temnotel. Yoervnas mennoémxocmos eeujecmsa.Tenioodmen u mennogoe
pasHogecue. YpasHenue meniogoeo banauca.

IInasnenue u omeepoesanue  KpUCMailudeckux eewecme.Yoenonas mennoma
nnasnenus.Ilapooopazosanue u xonoencayus. Mcnapenue (MC). Kunenue. Yoenvunas menioma
napoobpazosanus.3a6UcCUMoOCcms  memMnepamypsbl  KUNeHus. om ammocgeprHo2o  0asieHus.
Brasxcnocmo 6030yxa.

OHeprus ToIuBa. YoenvHas menioma c2oOpamus.

Ipunyunsvr pabomvr mennosvix osueameneti. KIIJ[ mennosoeo Osucamens. Tennogwvie
osueamenu u 3awuma okpyxcaroueu cpeovt (MC).

3axon coxpanenus u npespaweHus sHepauu 8 meniogvlx npoyeccax (MC).

Jemoncmpayuu

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenne nuddys3un.

3. HabGnronenue siBeHn CMauYMBaHUS M KalTWJUISIPHBIX SIBJICHHH.

4, HabGmronenue TeniaioBoro pacuimpeHus Tel.

5. WN3meHeHnne naBieHHMs Ta3a MpU M3MEHEHHMH OObEMa W HarpeBaHUW WIIM
OXJIAXKICHUH.

6. [TpaBuiia u3MepeHus TeMIepPaTyphl.

1. Bunae! Tenonepenaun.

8. OxJtak/ieHre TPy COBEPIIEHUH PabOTHI.

9. HarpeBanue mipu coBepiiieHu# pabOThl BHEUTHUMHU CUJIaAMHU.

10. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

11. Hab6mronenue kureHusl.

12. Habmtoienne mocTostHCTBa TeMIIEPATyphl MPH TUIaBIICHUH.

13. Mogenu TeI1oBEIX ABUTATEIIEH.

Dponmanvuvie 1adopamopHvie padomvl U OnviMwl

1. OnpITel 1O OOHAapYXKEHUIO JIEHCTBUS CHJI  MOJIEKYJSIPHOTO  MPUTSKEHUS
(21eKkmponnas demoncmpayus).

2. OnbITHI O BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnBITH IO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TeJ.

4. OnpezneneHne KOJMMYECTBA TEIUIOTHI MPU  CMEIIMBAaHUM  BOJABI  pa3HOM
TEeMITepaTypHhI.

5. OMnBITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTH JIaBICHHS BO3JyXa OT €ro o0bhéma u
HarpeBaHUs WM OXJIAKICHHUS.

6. HabGmionenne  w3MeHeHUS  BHYTPEHHEW OSHEpPruu Tela B pe3yJbTare
TeTIoTepeIadi M pabOThl BHEIITHUX CHII.

7. HccnenoBanue sBICHHUS TEMIOOOMEHA MPHU CMENMIMBAHUM XOJIOJAHON W TOpsYeid
BOJIBI.

8. HccnenoBanue npouecca uCrapeHusl.

9. OnpeneneHre OTHOCUTENbHON BIAXKHOCTH BO3/yXa.

Paznen 7. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
Onexmpuzayusi men. JIpa poaa 3neKTpUUeCcKUX 3apsaoB. B3aumopaeicTBue 3apsyKeHHbBIX
Tel.



DnekTpuueckoe nomue. [lpunyun cynepnosuyuu 21eKmpuyecKux noietl (Ha KauecmeeHHoM
ypoeHe).

Hocumenu snexmpuueckux 3aps008. Dnemenmapnwlil d1exkmpudeckuti 3apso. Cmpoerue
amoma. TIpOBOJTHUKH U TUAJICKTPUKH. 3aKOH COXPAaHEHUS dJIEKTPUIECKOTO 3apsia.

DnexTpuueckul TOK. Ycnosus cywecmeoganus 3sn1ekmpuyeckoco moxa. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JJIGKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MarHHUTHOE).
DnekmpuyecKuti mox 8 HCUOKOCMSAX U 2a3ax.

PaGotra m MOIIHOCTH AJIEKTpUYECKOr0 ToKa. 3axown Jlucoyrsi—/lenya. Dnekmpuueckue
yenu u nompebumenu 3j1eKmMpudeckou SHepeuu 6 Ovimy. DnexTpuueckas uenb. Cuia Toka.
Onekrpuueckoe HanpspkeHue. ComnpoTHBIIEHHWE NPOBOAHMKA. YOenvHoe conpomuénenue
sewecmsa. 3akoH Oma mia ydactka nenu. [locnenoBartenbHoe M HapajlieIbHOE COEIUHEHHE
POBOJHUKOB. Kopomkoe 3amblKanue.

[Tocrosinubie MarHuThl. B3aummoaeicTBHE MOCTOSHHBIX MAarHUTOB. Macnummuoe noie.
Maenumnoe none 3emau u e2o 3Hauenue 0as dcusHu Ha 3emne. Onvim Opcmeoa. Maecnummuoe
none 2n1ekmpuyeckoco mokxa. Ilpumenenue snekmpomazHumos 6 mexHuxe. Jleticmeue
MACHUMHO20 NOJSL HA NPOBOOHUK C MOKOM. ONeKkmpoosucament HNOCMOSIHHO20 MOKA.
Hcnonvzosanue anekmpoosucamenetl 8 mexHU4eCKUX yCmpoucmeax u Ha mpascnopme.

Onvimul  Dapades. Asnenue snekmpomaznumuoun  unoykyuu. Ilpasuno Jlenya.
Onekmpocenepamop. Cnocobvl nonyuenus 31eKMpudeckol SHepeuu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu

1. DneKkTpu3anus Ted.

2. JIBa pojia 3eKTPUUECKUX 3apsiioB U B3aUMOJIEHCTBHE 3apsKEHHBIX TeEll.

3. YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

4. OneKkTpocTaTHuecKasi MHIYKIIHS.

o. 3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

6. [TpoBOIHUKY U JUIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAYECKOIO ITOJIS.

8. M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JlefcTBHS 2IIEKTPUUECKOT0 TOKaA.

10.  DnexTpuyeckuil TOK B )KUIKOCTH.

11. ["a30BbIii pa3ps.

12. H3mepeHue cuiIbl TOKA aMIIEPMETPOM.

13.  H3mepeHue IEKTPUIECKOTO HATIPSKEHHS BOJIBTMETPOM.

14.  Peoctar u Mara3uH CONpOTUBIICHUH.

15. B3anMmoelicTBie MOCTOSHHBIX MAarHUTOB.

16.  MogenupoBaHre HEBO3MOXKHOCTHU pa3/IeJIEHUs MOJIF0OCOB MAarHUTA.

17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmsiT Opcrena.

19. MarnuTtHoOe 1oJie TOKa. JJIEKTPOMArHHuT.

20.  JleilicTBME MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

21.  DuexTponBUTATENh MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SBICHUS JIEKTPOMArHUTHON MHIYKIIHU.

23. Omnprter @apages.

24.  3aBUCMMOCTb  HAaINpaBICHHMS  HWHAYKIMOHHOIO TOKAa OT YCIOBHHA  €ro
BO3HHUKHOBEHHS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

@ponmanvusle 1adopamopHvie padbomsvt U ONbLINbL

1. OnbITBl 1O HAONIOACHMIO  DJIEKTPU3aLMM  Tel  MHAYKUMEH U IpH
CONPUKOCHOBEHHH.

2. HccnenoBanue AeMCTBUS QJICKTPHUYCCKOTO ITOJIAI Ha TPOBOJHUKH U TUIJICKTPUKHU.



3. COopka 27eKTpUYECcKOil LIeTTH U U3MEPEHHE CUIIBI TOKA B €€ pa3InYHbIX ydacTKax.

4, N3mepenne HaNpsHKeHUs HA Pa3IMYHBIX y4acTKaX JIEKTPUUYECKON IEMH.

5. W3mepeHne cuilbl TOKa U €ro peryJimpoBaHUE PEOCTATOM.

6. W3mepeHne CONpOTUBIEHMS IPOBOJHMKA IIPpUM IOMOIIM aMIepMeTpa H
BOJIbTMETpA.

1. Onvimvl, O0eMOHCMpUpyroOuwue 3a8UCUMOCMb INEKMPULECKO20 CONPOMUETEHUS
NPOBOOHUKA OM €20 ONIUHbL, NIOUWAOU NONEPEYHO20 CeYeHUsl U Mamepuad.

8. Ilposepka npasuna cnodxicenuss HanpsACeHU NPU NOC1e008aMENLHOM COCOUHEHUU
08YX Pe3ucmopos.

9. IIposepka npasuia 0715 CuIbl MOKA NPU NAPATLLETbHOM COEOUHEHUU Pe3UCTOPOS.

10.  Ompenenenue pabOTHI AJAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmnpepeneHue MOIIHOCTH 3JEKTPUUYECKOIO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYIIEro 4epe3 JamIlO4Ky, OT
HaIIpsDKEHUS Ha HEell.

13.  HccnemoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

14.  H3yuyeHwe MarHMTHOTO TOJSI MOCTOSHHBIX MarHUTOB NpPU UX OOBEIUHEHUU H
pa3lieJIeHUN.

15.  HccnenoBaHue AeWCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnbIThl, JEMOHCTPHUPYIONIME 3aBUCHMOCTb CHJIBI B3aUMOJCHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJIEHUS TOKA B KaTyIIIKE.

17.  H3yueHue IeHCTBUS MAarHUTHOTO MOJSI HA TPOBOJAHUK C TOKOM.

18.  Usyuenue pabomoi s1ekmpoosucamensi.

19. N3mepenne KI1/] anekTpoaBuraTebHOM yCTaHOBKH.

20.  OnbITBI 1O  WCCICNOBAaHHMIO  SBJICHUS  DJIEKTPOMArHUTHON  WHAYKLUU:

HCCIICIOBAHNE U3MEHEHUN 3HAUYCHUS U HaITpaBJICHUS MHAYKIIUOHHOT'O TOKaA.
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Pasnen 8. Mexannveckue siBJICHUs

Mexannueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBWKEHHsS. PaBHOMepHOEe NpSIMOJIIMHEWHOE JBWXKEHHE. HepasHomephnoe
npamonuneunoe ogudxcenue. CpemHssli u MSHOBEHHASI CKOPOCMb mend Npu HepasHOMEPHOM
O0BUIICEHUU.

VYckopenue. Pasunoyckopennoe npamonunetinoe Ogudcenue. (CBOOOAHOE TMaJCHUE.
Onvimst [ anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumensroe yckoperue.

ITepBoiit 3akoH Hbrorona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. [lpunyun
cynepnosuyuu Cuil.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpeHus: cuia mpeHus CKOJIbIHCEHUsl, CUNA MpPeHus
noKosi, opyaue uobl MpPeHUs.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOMHOTO MaJCHHUS.
Jeuoswcenue nnanem eoxpye Coanya (MC). Ilepsas xocmuueckas cxopocms. Hegsecomocmv u
nepezpysKu.

PaBHOBecue matepuanbHON TOUKH. AbOconomHo meépooe meno. Pasnosecue meépooeo
meina ¢ 3aKpeniénHol ocvio epaujerus. MOMeHT cuibl. Llenmp mascecmu.

Nmnynsc tena. Uzmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXPAHEHHS HMITYJIbCA.
PeaktuBHOe nBrkenue (MC).

Mexannueckasi pabota U MOIIHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Ceazv
oHepeuu u pabomwl. [loTeHIManbHAs PHEPrHs Tela, MOJHATOTO HAJl MOBEPXHOCTHIO 3E€MIIH.
llomenyuanvnaa snepeuss cocamou npysxcunvl. KuHerndeckass odHeprus. Teopema o
KuHemuyeckou sHep2uu. 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIHH.



Hemoncmpayuu

1. HabmiogeHne MeXaHHYeCKOTO JBIDKEHHsI Tela OTHOCHUTENBHO pa3HBIX Tell
OTCU€Ta.

2. CpaBHeHue nyTed M TpaeKTOpPUH JBUKEHHS OJHOTO MU TOrO K€ Tenla
OTHOCHTEJIBHO pa3HbIX TNl OTCYETA.

3. H3mepenune CKOPOCTH U YCKOPEHHS MPSMOJIMHEHHOTO JABHKEHHSL.

4. HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHHUS.

S. Habumronenne ABM>XeHU TeNa 10 OKPY>KHOCTH.

6. HaOnroneHne MexaHMYeCKHMX SBICHMH, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEIBHO KaOMHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tela OT MaccChl Tea U IeHCTBYIOLIEH Ha HErO CHJIBL.

8. Habmronenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJI.

9. M3MeHeHue Beca Tella Ipu YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nMIrysabca Ipyu B3aUMOJEHCTBUU TEIL.

11.  IIpeoOpaszoBaHus YHEPTUU IIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIYyJIbCA IPU HEYIIPYTOM B3aMMOACHCTBHH.

13.  CoxpaneHue uMmyJsbca Ipu abCOIOTHO yIPYroM B3aUMOJECHCTBUY.

14. HalnroneHue peakTUBHOTO JIBUYKEHUSI.

15.  CoxpaHeHue MEXaHWYECKOH 3HEPrUH MPpHU CBOOOIHOM Ia/ICHUH.

16.  CoxpaHeHHe MEXaHWYECKOH OSHEPruM NpPHU ABIKCHHHM Tella IOJA JCHCTBUEM
HPY>KUHBI.

@ponmanvusle 1adopamopHvie padbomsvt U ONbINbL

1. Koncmpyuposanue mpakma 0 paseona u OanbHeuuleco PagHOMEPHO20
OBUIICEHUS WLAPUKA UTIU TNENENHCKU.

2. Onpenenenue cpeHe CKOPOCTH CKOJIBXEHUS OpycKa MM ABMXKEHMS ILIapUKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHyue yCKOpeHUs Tesla Mpu paBHOYCKOPEHHOM JBM)KEHHH IO HAKJIOHHOM
TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOW CKOPOCTH.

S. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO
JTABIICHUSL.

6. Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

1. Omnpenenenne KECTKOCTU MPYKHUHBI.

8. Onpenenenue pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBXKEHHUU Teja II0
TOPH30HTAIEHONW MTOBEPXHOCTH.

9. Onpenenenue paboOThl CUIIBI YOPYTOCTH NP MOIBEME Ipy3a C UCHOIb30BaHHEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

10.  M3yueHue 3aKOHa COXPaHEHUS SHEPTHH.

Pa3znen 9. Mexanuveckne KoJie0aHUS U BOJHBI

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHMI: MEpHOJI, 4acToTa,
amrutyna. Mamemamuueckuti u npyxcunHvlti maamuuku. [llpespawenue sHepeuu npu
KOebamenbHOM OBUNCEHUU.

3aryxaromue Konebanus. BeiHyk1eHHbIe konebanus. PesonaHc.

Mexanndeckue BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJH. [IpoodonbHbie u nonepeurvle
80/1HbL. J{IUHA BONIHBL U CKOPOCMb €€ pacnpocmparnenusi. Mexanuueckue 60116l 8 meEpOom meie,
ceticmuyeckue 80uwl (MC).

3ByK. I pomkocms 38yKka u evlcoma mona. Ompadsicenue 38yka. Mngpazeyx u yiompaszsyx.

Hemoncmpayuu

1. Habmronenue xoneGaHuil Ten Mo 1eHCTBUEM CHIIBI TSHDKECTH M CUITBI YIIPYTOCTH.



2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. Habnronenne BIHYKICHHBIX KOeOaHU 1 pe30HaHca.

4. PacnipocTpanenue npoAoiabHBIX U MOMEPEYHBIX BOJH.

S. HaburoneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHIl pe3oHaHC.

@Dponmanvusvle 1a00pamopHvle padomul u ONbLIMbL

1. Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. Onpenenenne YacTOThl M Hepuoja KojleOaHW NPYKUHHOTO  MasTHHKA
(271eKmpoHHaA 0emoHCmpayus).

3. HccrnenoBanue 3aBUCHMOCTH TEpUOJa M YacTOThl CBOOOJHBIX KOJeOaHUI
HUTSHOTO MasATHUKA OT €ro0 JUIUHBI.

4. HccnenoBanne 3aBUCMMOCTH TEpuoja KojeOaHWH NpPYKMHHOTO MasTHUKA OT
MacChl Ipy3a (2J1eKmpoOHHAA 0eMOHCMPAUUs).

o. [TpoBepka HE3aBUCHUMOCTH Teproja KoineOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbpIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IEpHOJa KoleOaHUN MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MNPy KUHBI.

7. W3mepeHne yckopeHus CBOOOIHOIO NMAJACHUS (21eKMPOHHAA 0eMOHCMPAayus).

Paznen 10. J1eKTpoMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJTHBI

DIEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHuTHbIE BOJIHBL. (C6oucmea 31eKmpoMAacHUMHbBIX
eonn. Illkana anekmpomacnumnelx 6oaH. HMcnonv3osanue 91eKMPOMASHUMHBIX 60JH O
COMOBOU CEA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

@ponmanvhsie 1abopamophvle’ padomol u OnbLMbL

1. N3y4yeHne CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOHUIBLHOTO
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tenedoHa.
2. V3yueHue sIBIEHUH 3JIEKTPOMAarHUTOM MHAYKIUH.

Pasnea 11. CBeToBbIe siBJICHUS
JIyaeBass moznens cBera. VicTouHuku cBeta. [Ipsamonunelinoe pacnpocmpanenue ceema.
3ammenua Coanya u Jlynwi. OTpaxkenue cBera. [lnockoe 3epxano. 3akon ompadicenus ceema.
IIpenomneHnue cBera. 3aKOH MpPEIOMIICHUs CBeTa. [lonnoe eHympenHnee ompadicenue
ceema. Hcnonvzosanue noiHo2o HympeHne20 Ompanicenus 6 ONMUYEcKUx c6emoeo0ax.
JIunza. Xox nydedt B snmH3e. Onmuueckas cucmema @omoannapama, MUKpOCKONa u
meneckona (MC). I'nas kak onmuueckas cucmema. bnuzopykocms u 0anbHO30pKoCHb.
Pasnoocenue 6enozo ceema 6 cnexmp. Onvimvl Hviomona. Cnooicenue chekmpanbHbix
Y6emoe.
Hemoncmpayuu
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xoa myueil B cobuparolieil JuH3e.
Xox Jlydeil B pacceuBarollen JTUH3E.
[Toryuenue n300pakxeHUi ¢ MTOMOILBIO JIUH3.
[Tpuniun peiictBus goroarnmnapara, MUKPOCKONA U TEIECKOIA.

CoNoOR~wWNE



10. Mozens riasa.

11. Paznoxxenne 6enoro cBeTa B CIIEKT).

12.  Tlomydenue 6esioro cBeTa MPH CIOKEHUU CBETa PA3HBIX 1[BETOB.

@Dponmanvusvle 1a00pamopHvle padomul u ONbLIMbL

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.

2. W3ydeHne XxapakTepuCTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHUMOCTH yrIjla MPEIOMJIEHHUS CBETOBOIO Jy4da OT yrja
NaJCHUS Ha TPAHUIIE «BO3yX—CTEKIIO».

4, [TomyueHue n300pakeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

S. Omnpenenenne POKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAOIEH JTHH3BI
(271eKmpoHHaAA 0emoHCmpayus).

6. OMBITHI IO PA3JIOKECHUIO OEJIOTO CBETA B CIICKTP (271€KMPOHHAA OEMOHCMPAUUSL).

7. OnBITHI 10 BOCHPUATHIO LIBETA MPEAMETOB MIPHU UX HAOIIOJIEHUHU Yepe3 LIBETOBBIC
GUIBTPHL.

Pa3jnen 12. KBanToBble siBj1eHUsI

Onwvimsr Pezepgpopoa v nnanetapHas mojeib aroma. Moaens atoma bopa. Hcenyckanue u
noziowenue cgema amomom. Keanmuor.

PamuoaktuBHOCTE. Anbgha-, bGema- u eamma-uznyuenus. CTpOeHHUE ATOMHOTO sipa.
Hyknounas moodenv amomuoco sopa. HMzomonwsi. Paouoaxmusnvie npespawenus. Ilepuoo
nOIYpacnaoa amomHbix s0ep.

SAnepuble peaknuu. 3aKOHBI COXPAHECHHS 3apsS0BOTO M MAacCOBOTO umcel. Peaxyuu
cunmesa u oenenus soep. Uemounuku snepeuu Connya u 36é30 (MC).

Slnepnasi sHepreTuka. /leiicmeus paouoaKmMueHuIX UIVYEHUL HA JHCUBble OP2AHUMbL

(MC).

Jemoncmpayuu

1. CHeKTpbl U3JIy4eHHUs U TIOTJIOIIECHHUS.

2. CrieKTphl pa3aMyHbIX I'a30B.

3. CnexTp Bogopo/a.

4. Habmonenue tpekoB B kamepe BusbcoHa.

S. PaboTa cuéTunka HOHU3UPYIOUUX U3ITyUEHUI.

6. Peructpanus nznmydeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB.

@ponmanvusvle 1a00pamopHvle padomul u ONbLIMb

1. HccnenoBaHue TPEeKOB: U3MEPEHNE SHEPTUU YacTUIIBI IO TOPMO3HOMY MyTH (1O
dororpadusam) (arekmponnan demoncmpayus).

2. N3mepenne paanoakTHBHOTO (OHA (1eKmMpoOHHAA 0eMOHCMPAyU).

IloBTOpHTE/ILHO-0000111a101IMIT MOTYJIb

[ToBTOpUTENBEHO-0000IIAONMI  MOJYAb NpeAHAa3HAYeH JUIsl CHCTEeMaTU3alud |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIBbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (hu3muKu.

HpI/I HU3YUYCHUHU JAaHHOro MoAyJsd pealu3yroTCd HW CUCTEMATU3HUPYIOTCA  BHUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaToB 00y4eHHUs, (HOpMHpYeTCs eCTECTBEHHO-Hay4dHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMSA SBICHUA MNPUPOJBI U TEXHUKH,
OBJIAZICHUC YMCHUSAMHU OOBICHATH CbI/ISI/I'—IeCKI/Ie SABJICHUSA, NPUMCHAA TIIOJYUCHHBIC 3HAHUA,
pelath 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMTIMATBHO JEATETPHOCTHBIM XapakKTep JaHHOTO pas3jiena peaiu3yeTcs 3a CUér
TOT0, YTO YYaIIHUECs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM IpejiaraeTcs:

= HAa OCHOBE IOJIYYEHHBIX 3HaHWHM pacrno3HaBaTb M HAYyYHO OOBACHATH (PU3UUECKHUE
SBJICHUS B OKpY>KaroIlled MpUpoJie U MOBCEAHEBHOM KU3HM,



. WCIIOJIB30BaTh IOl PYKOBOJACTBOM IIE€AArora HayyHble METOABI HCCIEIOBAHUSA
(bu3MYECKUX SBICHUH, B TOM YHUCIIE JUIsl TPOBEPKHU THIOTE3 M TOTYUYEHHS TEOPETHUSCKHIX
BBIBOJIOB;

. OOBSCHATH C OTMOPOW HA MUIAKTUYECKUI Marepuas mocie oOCYKICHHS C MeAaroroMm
Hay4YHbIE€ OCHOBBI Han0oJee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIPUMED,
MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIMUYHBIX MCTOYHHUKOB 3HEPrHM HA OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHMS BCEX U3BECTHBIX BUOB SHEPIUHU.

Kaxnad w3 TeM [aHHOTO pasfena BKIOYACT SKCIEPUMEHTAIBHOE HCCIEA0BAHUE
00001IaroIero xapakrepa Ha YCMOTpEHHUE NeAarora U npu ero nomouiu. Pasnen 3aBepinaetcs
MPOBEJICHUEM IMarHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA «®PU3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B niennom pesynbsratel ocBoenust oOyvaromumucs ¢ 3[1P yuebnoro npenmera «Duszuka»
JOJKHBI COBIIAJAaTh C pe3ysibTaTaMd MPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHusl.

Haubonee 3HaUMMBIMH SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0yUEHUIO U LieJIEHANPaBIeHHONW T03HABATENIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HA OCMBICIIEHHME JIMYHOTO OMbITa, HaOMIOJCHUH 3a (U3NUYECKUMU
AKCIIEPUMEHTAMU;

YCTAHOBKA HAa OCMBICIIEHUE PE3yJIbTaTOB HAOIIOACHUH 3a MPUPOJHBIMU U TEXHOT€HHBIMU
SIBIICHUSIMU C TTO3UIHHA (PU3HUYECKIX 3aKOHOB;

CIOCOOHOCTH OLIEHUBATh MPOUCXOIAIINE U3MEHEHUS U UX TIOCIEACTBUS; (POpMYyIUpOBaTh
¥ OIIEHUBATh PUCKU, POPMHUPOBATH OIIBIT;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JeSTeNbHOCTh (IIpU
COBMECTHOM BBINOJIHEHUHN J1a00paTOPHBIX MPAKTHUECKUX padoT);

yYMEHHUE pa3ianyaTh yueOHbIe CUTYalluH, B KOTOPbIX yuamuiics ¢ 3IIP MoxeT neficTBoBaTh
CaMOCTOSITENIbHO, U CUTYyalluM, T/I€ CJIEIyeT BOCIHOJIb30BAaThCA CIPABOYHOW HH(pOpMauuend u
JPYTUMH BCTIOMOTaTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh NPUHUMATh pEIIEHHE B KU3HEHHOW CHUTyallud Ha OCHOBE IepeHoca
MOJYYEHHBIX B X0J1e 00y4eHHUs1 (PU3NUECKUX 3HAHUHN B aKTyaJIbHYIO0 CUTYAIHIO;

CIIOCOOHOCTh COOJIIOJIaTh B MOBCEJHEBHOHN KM3HM INpaBWIa JUYHON OE€30MacCHOCTH Ha
OCHOBE NMOHMMaHUs (PU3MUYECKUX SBICHUHN U 3HAHUS 3aKOHOB (PU3UKHY;

yMEHHE KPUTUYECKU OLIEHHWBAThH IMOJIYYEHHYIO OT cobeceqHHrKa NHPOPMAIUIO, COOTHOCA
ee O 3HaHHEeM (PU3UYECKUX 3aKOHOB;

CIOCOOHOCTH IepelaTh CBOM COOOPaKEHUs, YMO3AKIIOUEHUS TaK, YTOOBI ObITh OHSTHIM
JPYTUM YEJIOBEKOM;

aJIeKBATHOCTh MOBEJICHHsI 00YYaIOLIErocs ¢ TOUKH 3PEHUS OMIACHOCTU WM O€30M1aCHOCTH
JUIs ce0sl WK 711 OKPY KaroIluX;

yBa)X€HHE K TPYJly U pe3yJibTaTaM TPYyJI0BOM NesATeNbHOCTH;

yriIyOJieHHe MPEACTaBIeHUN O IEeJOCTHOM KapTHMHE MHpa Ha OCHOBE NMPHOOPETEHHBIX
HOBBIX €CTeCTBEHHOHAYYHBIX 3HAHUH U TPAKTHYECKUX YMEHUH.



METAINIPEJMETHBIE PE3YJIBTATbBI

Ognadenue ynugepcanbHbIMU y4eOHbIMU NOZHACAMENbHBIMU 0CUCMBUAMIU:

BBISIBJIATh IIPUYMHBI U CJEICTBUS MPOCTHIX (PU3MUECKUX SBICHUM;

orpenenaTs (U3NYECKUe MOHSATHS, CO3/1aBaTh OOOOLICHMS, yCTAaHABIWBATH AHAIOTHH,
KJIaccu(puIUpoBaTh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALMH,
UCTIONB3Ys CIIPABOYHYIO HH(POPMAIIHIO U ONUPASCh HA AITOPUTM yUeOHBIX JICHCTBHIA;

YCTaHaBJIMBATh IPUYMHHO-CIEJCTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE pacCyXIEHHE,
YMO3aKIIOYeHUe (MHIYKTUBHOE, JACAYKTHBHOE, MO aHAJOTUH) U JIeNaTh BBIBOABI IIOA
PYKOBOJICTBOM II€/1arora;

UCKaTh WM OTOMpaTh WHGPOPMALMIO WIM JaHHbIE W3 MHCTOYHHKOB C Y4YETOM
IpeUI0KEeHHON yueOHOM 3a1auul U 3aJJaHHBIX KPUTEPUEB.

co3l1aBaTh, MPUMEHATh M MPEOOPA3OBBIBATH 3HAKM M CHMBOJIBI, MOJIEIH M CXEMBI JJIS
peleHHs yueOHbIX M IT03HaBaTeIbHbIX 3ajiay;

C TIOMOIIBIO MIEAAarora Wi CaMOCTOSTENIbHO MPOBOANUTE OIIBIT, HECIOKHBIM SKCIIEPUMEHT
10 YCTAHOBJICHUIO OCOOEHHOCTEHN (PU3NUECKOro 00BbEKTa WM SBICHHUS;

npeoOpa3oBEIBaTh HH(POPMALIHIO U3 OJTHOTO BUAA B APYTOM (TAOIUILy B TEKCT U TIp.);

yCTaHaBJIMBaTh B3aUMOCBS3b (PU3MYECKHUX SBJICHUNA M MPOLIECCOB, UCHOJb3Ys AJTOPUTM
y4eOHBIX JICUCTBHII.

Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OCO3HAHHO HCIOJB30BATh PEUYEBHIC CPEACTBA B COOTBETCTBHUHU C 3a7aueii KOMMYHUKAIIH
JUIsl BBIPAKEHUS] CBOMX MBICIIEH U MOTpeOHOCTEN /sl IJIAHUPOBAHUS CBOEH ESATEIbHOCTH;

OpPraHU30BBIBaTh YYEOHOE B3aMMOJCHCTBHE B Tpymnne (OmpenaensiTs oOlue ey,
pacrpenesaTh poJid, 10roBapuBaThes APYT C JPYTrOM U T. [1.).

[[EJICHATPABICHHO HCIOJIb30BaTh WH(POPMAIMOHHO-KOMMYHHKATUBHBIE TEXHOJOTHH,
HE00XO0IUMBIE /7S pellieHUs YUeOHBIX U MPAKTUYECKUX (PU3MUECKHX 3a/ay;

OpPTraHU30BBIBAaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JICATEIBHOCTh C YUUTEIIEM H
CBEpCTHUKAMH B Ipoliecce 3aHATUH (HU3UKOM.

Ognadenue ynugepcanbHbIMU y4eOHbIMU PEYIAMUEGHBIMU OCUCHGUAMU:

MOHUMATh LI€JM €CTECTBEHHOHAYYHOTOo OOy4eHUsl, CTaBUTh U (POpMyJIupoBaTh JUIsl ceOst
HOBEBIE 33/1a4d B y4eOe 1 MMO3HABATEIbHON eATETLHOCTH;

oOHapyxuBaThb M (opMyIupoBaTh Y4eOHYIO MpoOJeMy, OINpeesiATh Iellb yueOHOM
NeSITeTTbHOCTH;

CaMOCTOSITENIbHO MJIM C MOMOIIBIO YUYHMTENs IUIAHUPOBAaTh IyTH AOCTHXKEHMS Ieneil B
GU3NIeCKUX IKCIEPUMEHTaX, B TOM YHWCIIE allbTepHATHBHBIE, OCO3HAHHO BBHIOMpaTh Hamboiee
3 PeKTUBHBIE CITOCOOBI pelIeHHs yUeOHbIX U M03HABATEIbHBIX 331a4;

COOTHOCHTH CBOM NpPAaKTUYECKHE JIEHCTBHA C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBIISATH KOHTPOJIb CBOEH JIESTEIBLHOCTH B MTPOLIECCE JOCTHIKEHHS pe3yibTara, OlpeaeisTh
CrocoObl IEUCTBUN B paMKaX MNpPEUIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBATh CBOU
JIeMCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalHei;

MPAaBUIHHOCTh BBITIOJHEHUSI OKCIEPUMEHTAIbHON Yy4eOHOW 3amadd, COOCTBEHHBIC
BO3MOYKHOCTH €€ pelIeHuS;

BJIaJICHIE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, TPHHSATHUS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOI U MO3HABATEIHHOMN J1EATEIIbHOCTH;

JaBaTh aICKBaTHYIO OIICHKY CUTYaIlMH U MpeyiaraTh IIaH ee N3MCHEHHS,

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUHU Y4eOHOH 3a1a4H;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IHNPEIMETHBIE PE3YJIbTATHI
TpeOoBanuss K mnNpeAMETHBIM Ppe3yJbTATAM OCBOCHHSI Y4eOHOro mpeaMera
«@Pu3unkay», pacnpeaejeHHbIe 10 roaaM o0y4eHust



PesynbTatsl mo ronam (GopMyIHUpYyIOTCS 1O MPUHLUITY JA00aBI€HUS HOBBIX PE3yJIbTaTOB

OT roja K rogy (pe3yibTaTbl OUYEPEAHOTO TroAa IO YMOJYAHUIO BKJIIOYAIOT PE3yJIbTAaThl
IPEJbIIYIINX JIET).

7 KUIIACC

[IpenmerHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPa)xaTh CPOPMHUPOBAHHOCTH Y

00y4aroIuXCcsl yMEHU:

OPHEHTUPOBATHCS B MOHATUAX M ONEPUPOBATh UMU Ha 0Aa30BOM YpOBHE: (U3UYECKUE U
XMMHUYECKHE SIBJIICHUS; HAOJIIOAEHUE, SKCIIEPUMEHT, MOJEIb, TUIOTEe3a; E€IUHULIBI
¢u3nUecKux BETUYMH; aTOM, MOJIEKYJla, arperaTtHble COCTOSIHUs BemiecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe); MEXaHWYeCKOe [BI)KEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NpSAMOJIMHEHHOE), TpPaeKTOpHUs, paBHOJCHCTBYyIomas cwi, aegopmanus (ymnpyras,
IUIACTHYECKas), HEBECOMOCTb, COOOLIAIOIINECS COCY/bl, C ONOPOH Ha JUAAKTUYECKUN
MaTepuan

pasnuyarh sBieHus (QUQQy3us; TEII0BOE NBM)KEHUE YACTHUI BEIECTBA; PAaBHOMEPHOE
JBIDKEHUE; HEPaBHOMEPHOE J[BWKEHME; HMHEPLMS; B3aUMOJICHCTBUE TEN; pagHosecue
MeEPObIX mejl ¢ 3aKPenyiéHHOl 0Cblo 8paujeHuss; Tiepeaayda 1aBjieHus: TBEPAbIMU TellaMH,
KHUJIKOCTSIMM M Tra3amu; aTMocepHoe JaBlieHHe; IUIaBaHUE TeJ; HpPeBpallCHUs
MEXaHMYECKOW SHEPTHH) 10 OMUCAHUIO UX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOEe (U3MYECKOe SBJICHME, II0C]e  IPeJIBAPUTEIBHOTO
00CYXICHUS C TIEAaroroMm;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKHX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4YHcie (U3MUECKUe SIBICHHS B IMPHUPOJE: NPUMEPhl JIBMXKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEKHMBOW IIPUPOJE; NEUCTBUE CHIIBI TPEHUS B NPHUPOAE U
TEXHUKE; BIMSIHHE aTMOC(HEPHOro [aBJIEHUS Ha >KUBOW OpraHM3M; IIJIaBaHUE pbIO;
pplyaru B TeJl€ 4YeJNOBEKa; MPU 3TOM NEPEBOJAUTH MPAKTHUYECKYIO 3ajadyy B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKM (PU3MUYECKUX SBJICHUH C MOMOILBIO
neaarora;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHHS, MCIIONB3YS (pu3mueckue
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeMs, MYyTb, CKOPOCTb, CPEAHSA
CKOPOCTb, CHJIa YIPYTIOCTH, CHJIa TSYKECTH, BEC TeJla, cujla TPeHUs, JaBieHue (TBEPIOro
TeJa, )KUJKOCTH, Ta3a), BBITAIKUBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, IJIEUO
CHUITBI, MOMEHT CHJIBI, KOO(Q(QHUIIMEHT MOJIE3HOTO NEHCTBHS MEXaHU3MOB, KHHETHYECKasl U
NOTEHIMAJIbHAsl SHEPIUs) C OMOPOH Ha CXeMy; NMPH ONMHCAHUU PACKpbIBaTh (hU3HUECcKHii
CMBICIT HMCIIOJIb3YEMBIX BEIUYMH, WX OOO3HAYCHUS W CIUHHIBI (U3NYECKUX BEIWYHH,
Haxooums Qopmynvl, ceA3vleawUe OAHHYIO UUYECKYI0 BelUYUHY C OpyeuMu
BEUYUHAMY, CMPOUMb 2PAPUKU USVUEHHBIX 3A6UCUMOCTEN QUIUYECKUX BEeNUYUH C
OTIOPOi Ha TUIAKTUYECKUI MaTepual;

XapaKTepu30BaTh CBOWCTBA Tel, (GU3NYECKUE SIBICHUS U MPOLECCHl, UCIOB3Ys MpaBHiia
CJIOKEHUs CUI (BAOJb OJHOM TpsiMoi), 3akown [yka, 3axon Ilackans, 3axon Apxumeoa,
npasuo pagrnosecus pvluaza (010Ka), «3010moe nPasuioy MexaHuku, 3aKOH COXPaHEHHs
MEXaHUYECKON SHEpruu; MpU HTOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3anuUcLIBAmMs €20 MamemMamuyeckoe 6vlpadcenue nood pPYKOBOOCMEOM neodazo2d ¢
obcydHcOeHuem niana pabomol,

OOBSICHATH (PU3WYECKHE SIBIICHUSI, TIPOIIECCH U CBOWMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallMi MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: MpH MOMOIIM IeAarora BBISBIATH
NPUYHHHO-CJICICTBCHHBIE CBS3U, CTPOUTH OOBSCHEHHE M3 |—2 JIOTUYECKUX IIaroB C
onopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (U3NYECKUX SBICHUH, PU3UUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;



pelmars THUIOBBIE pacy€THbE 3aJayd B ljaelicTBHE C ONOpPOMl Ha aIrOpuUTM,
IpeBapUTEILHO Pa300paHHBIN COBMECTHO C MEJAroroM, UCTONb3Ys 3aKOHBI M (POPMYIIBI,
CBsI3bIBaOIME (PU3UYECKHE BEIMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 33[a4i 3allUChIBATh
KpaTkoe YCIOBHE, MOJCTABIATh (U3NYECKHE BEIMYUHBI B (OPMYJIBI M MPOBOIUTH
pacy€Tbl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOJUMBbIE JUIsl peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHEI;

pacro3HaBaTh MpPOOJIEeMbl, KOTOPbIE MOYXXHO PEUIMTh MPU MOMOIIU (PU3UUYECKUX METOIOB
1I0CJI€ MIPEBAPUTEIILHOTO 00CYKICHHUS C IIeJaroroM; Ipy MOMOIIM [1e€Aarora B ONUCaHUH
UCCJIEIOBAHMS BBIJCNIATH IPOBEPSEMOE IPEANONIOKEHUE (TUIIOTE3y), C ONOpPOH Ha
JUAAKTUYECKHA MaTepuan pasiuyaTb M HHTEPIPETUPOBATh IIOJYYCHHBIM PE3yJIbTarT,
HaXOJUTh TOCJIe OOCYXICHUS C MEJaroroM OIMOKH B XOJI€ OIBITA, JIEJaTh BBIBOJBI 110
€ro pe3yJbTaTaM;

YMETb HaXOAUTh C UCIOJIb30BaHUEM LU(POBBIX 00Pa30BaTENbHBIX PECYPCOB OIBITHI IO
HaOMIOCHUIO (U3NYECKUX SIBICHUN MM (PU3HMUYECKUX CBOWCTB Tel: (OpMYJIHPOBATH
IpoBepsieMble MPEINOI0KEHHs, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOI0 000py10BaHUS
C ONOpOH Ha CXeMy, 3aluChIBaTh XOJ ONbITa W (POPMYJIMPOBAaTH BBIBOIBI IO
PYKOBOJCTBOM II€Arora;

BBINOJIHATh NPSMbIE M3MEPEHUs PAcCTOSIHUSA, BPEMEHHU, Macchl Teia, 00béMa, CUibl U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AHAJIOTOBBIX M HU(POBBIX MPHOOPOB C OMOpPOW Ha
QITOPUTM; 3alMChIBaTh II0KAa3aHUA NPUOOPOB ¢ Y4ETOM 3aJaHHOH abCONIIOTHOM
IIOTPELIHOCTH U3MEPEHU;

MIPOBOJIUTH COBMECTHO C TENAaroroM HCCIEIOBAaHUE 3aBHCHMOCTH OIHOM (hHU3MYECKOM
BEJIMYMHBI OT JIPYrOM C MCIIOJIb30BAaHUEM MPSAMBIX H3MEpEeHUil (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBUXKYILIErOCs T€JIa OT BPEMEHH JIBUIKEHUS TEINA; CUIbL MPEHUS CKONbICEHUs
om @eca mena, Kavecmea o00OpaOOMKU NoepxXHoCcmel menl U He3A8UCUMOCMU CUTLb
mperusi Om naowaou CONPUKOCHOBEHUS MEJL; CUNbL YNPY20CIU OM YOTUHEHUS. NPYIHCUHDL,
BLIMANKUBAIOWEU CUTbl OM O00bEMA NOSPYICEHHOU uacmu mena u Om NIOMHOCMU
JAHCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU mead, Om 21YOUHbl, HA KOMOPYHO
nO2pyJHceno meno, Yclo8ull niaeanus mei, YCilosull pagHosecus pvluaza u 610K08); oA
PYKOBOJICTBOM II€[jarora ydyacTBOBaTb B IJIJAHUPOBAHWU Y4YEOHOIO HCCIEAO0BaHUSA,
coOMpaTh YCTAaHOBKY U BBIIOJHATH HW3MEPEHUs, Cileays IMpeIo)KeHHOMY IJIaHy,
¢ukcupoBaTh pe3ysbTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJIE
NPEeUI0KEHHBIX TaOJIHI U Tpa(UKOB, AeTaTh BEIBOABI 110 pe3yJibTaTaM UCCIEI0BaHMS;
COOTHOCHTh KOCBEHHBIE H3MEpeHHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH BEIECTBa
KUAKOCTU W TBEPAOrO TeJa; CHUJIa TPEHUS CKOJIBKEHUS; JaBJIEHHE BO3IyXa;
BBITAJIKMBAIOINAs CHJIA, IEHCTBYIONIAsl HA OTPY>KEHHOE B KHJIKOCTb TeN0; K03 duimeHt
MIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys MPEUI0KEHHON MHCTPYKLUU; MPU
BBINTOJIHEHUH U3MEPEHUl M0/l pyKOBOJICTBOM I€Aarora coOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYMHBL;

coOmofaTh NpaBWja TEXHUKHM Oe30macHOCTH Ipu  paboTe ¢ 1abOpaTOpHBIM
000pyI0OBaHUEM T10CIIE MPEABAPUTEIBHOTIO 00CYKICHHS C TIeIaroroMm;

COIOCTABJIATh TNPUHIMIIBI JEHCTBHS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAONIecs COCYIbl, OapoMeTp, pblyar, MOJBMXKHBIA H
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh C OTIOPOil Ha IUJaKTHUECKUI MaTepuall;
XapaKTepu30BaTh MPUHIUIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB
10CJI€ MPEeIBAPUTEIBHOTO O0CYKJIEHHS C MEAaroroM ¢ OMOpoi Ha MX OMHUCAHUS (B TOM
yyclie: MOAIIUMIHUKN, YCTPOWCTBO BOJONPOBOJA, T'MJIPABIMYECKUN Ipecc, MaHOMETP,
BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), HCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
ABJIEHUHN 1 HE0OX0IMMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOAUTH TPUMEPbl / HAXOOUTh HH(MOPMAIMIO O MpUMEpax MPAKTUIECKOTO
UCTIOJIb30BaHUS (U3UYECKUX 3HAHWHA B TIOBCEAHEBHOM JKU3HU JJs OOecredeHus
0e30IacHOCTH Ipu  oOpallleHMH ¢ HpubopaMM M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHS 3/I0POBbS M COOIIOZCHUS HOPM DKOJIOTHYECKOTO ITOBEICHUS B OKPY KAIOIIEH
cpene;

OCYILECTBIIAThH C MIOMOILBIO MeJarora 0T0Op HCTOYHUKOB HH(popMaluu B ceTu MHTepHeT
B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U
nyTEéM CpaBHEHMS PA3JIUYHBIX MCTOYHUKOB BBLAEIATH MH(OpMaIUIO, KOTOpas SIBISETCS
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

HCIIOJIb30BaTh IPU BBIMOJIHEHUN YYEOHBIX 33aJaHUIl Hay4HO-TIONYJISIPHYIO JUTEPATypy
(bU3M4ecKoro conuepkaHus, CIpaBOYHbIe MaTepUalbl, pecypchbl ceTd MHTepHeT; BlaieTh
npuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMKA M3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

co3llaBaTh II0Jl PYKOBOJCTBOM Ilefarora ¢ OOCYKIEHHEM IuIaHa paboThl KpaTKue
NUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 WCTOYHHMKOB HH(pOpMAIUH
(GU3MYEeCKOro cojAep)kaHusi, B TOM uucie NyOIMYHO JAenaTh KpaTKUe COOOIIEHUs
0 pe3ysbTaTax IpPOEKTOB WJIM Y4YeOHBIX HCCIENOBAHUM; IMpU 3TOM TIPaMOTHO
UCIOJb30BaTh M3YYEHHBIH TOHATHHMHBIM anmapar Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIICHHE IIPE3CHTALNEM;

IIPY BBINOJHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN IOJ PyKOBOJCTBOM II€[arora
pacrpenesaTe 005S3aHHOCTH B IpYIIEe B COOTBETCTBHM C IOCTABJICHHBIMM 3aJauyami,
CJIEUTH 32 BHIIIOJHEHUEM I1JIaHa IeHCTBUH, aIeKBaTHO OLIECHUBATh COOCTBEHHBIH BKJIAJ B
JESATEIIBHOCTh TPYIIIBl; BBICTPAUBATh KOMMYHHMKaTHMBHOE B3aUMOJEHCTBUE, YUHUTBIBAs
MHEHHUE OKPY’KaIOLIUX.

8 KJIACC

Hpe,[[MeTHLIe pE3yJIbTaThl HA 0a3oBOM YPOBHE OOJIKHBI OTpaKaThb C(i)OpMI/IpOBaHHOCTB y

00y4aromuxcst yMEHUM:

OpUEHTHPOBATLCS B MOHATHUSX U ONEPUPOBaTH MMM Ha 0a30BOM YpOBHE: Macca U
pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHHE aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSHHS
BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HbIE Tela, HACHILIEHHbI U HEHACBIEHHBIN Map,
BIQKHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSs DJHEPrus, TEIUIOBOM JBHUIaTelb;
JJIEMEHTApHBIA  JJEKTPUYECKUHA  3apsif, JJIEKTPUYECKOE I10J€, IPOBOJHUKM U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

pa3nuyarh SBJIEHUS TOCIE MPEIBAPUTEIBHOTO OOCYXAEHHUS C MenaroroM (TEmioBoe
pacimMpeHue/ckatue, — Teljonepenaya,  TEIUIOBOE  paBHOBECHE,  CMaydMBaHMHE,
KallWJUISIPHBIE ~ IBJICHUS, HCHApEHUE, KOHACHCALMs, IUIABJICHUE, KPHUCTAJUIM3ALMs
(oTBepneBaHME),  KWUIIEHUE,  Terulonepenadya  (TEIUIONPOBOAHOCTh,  KOHBEKIIHS,
U3IIyYEHUE); DIIEKTpU3alus TeJ, B3aUMOACHCTBHE 3apsiioB, NEHCTBHUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJIEWCTBUE MAarHUTOB, JE€WCTBUE MArHUTHOIO IOJS
Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKILHSA) 10 ONHUCAHUIO UX XAPaKTEPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBICHHUE;
pacrno3HaBaTh C TOMOIIBIO TEeAarora MPOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHHM
B OKpY’KaloIleM MHpE, B TOM 4YHcie (U3NYECKHE SIBICHUS B MPUPOE: MOBEPXHOCTHOE
HATSDKEHWE M KalWUISIpHbIE SBIEHUS B MPHUPOJAE, KPUCTAUIBI B MPHUPOJE, U3ITyUEHUE
ConHna, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHesd,
CHEra; JJIeKTpUYECKHEe SIBIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KHBBIX OPraHHU3MOB;
MarHuTHOE moJjie 3eMid, Jpei¢ Mo0COB, pOoJib MAarHUTHOTO MOJIS JUIS JKU3HU Ha 3emiie,
NOJIIPHOE CUSIHUE; TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BbIIEISATh
CYLIECTBEHHbIE CBONCTBA/TIPU3HAKU (PU3UUECKUX SBICHUM;



OIMCBIBATh IO/ PYKOBOJICTBOM I€Aarora ¢ OOCYXJIEHHEM IUlaHa padOThl M3y4eHHBIC
CBOWCTBA TeN U (PU3UYECKHE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BEIUYHHBI (TeMIIeparypa,
BHYTPEHHS DJHEPIUs, KOJWUYECTBO TEIUIOTHI, YJElbHAas TEIUIOEMKOCTh BELIECTBA,
ylenbHas TEIJIoTa IJIaBJICHUS, yIelbHas TEIJIoTa MapooOpa3oBaHusl, yIelbHas TEIioTa
CrOpaHusl TOIUIMBA, KO3((UIUEHT MOJIE3HOr0 JCWCTBUS  TEIUIOBOM  MAIIMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/lyXa, JIEKTPUUECKUN 3apsll, CHJIa TOKA, IEKTPUUECKOE
HalnpsDKeHUe, CONPOTUBIICHHE ITPOBO/IHUKA, YJIEJIbHOE CONPOTUBIICHUE BEIIECTBA, paboTa
Y MOIIHOCTh 3JIEKTPUUYECKOT0 TOKA); IIPU OMMCAHUU NPABUIBHO TPAKTOBATh C MIOMOILBIO
nenarora (U3MYECKMH CMBICI HCIOJIB3YEMBbIX BEJIMYMH, OOO3HAYEHUS M EIUHUILIBI
(¢u3MUeCKUX BEIMYMH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO (DU3NUYECKYIO
BEJIMYMHY C JAPYTMMM BEJIMYMHAMM, CTPOMTHh TIpadUKM M3Y4YEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEITNYHH;

ONpEAEIATh II0CJIE IPENBAPUTEIBHOIO OOCY)XJIEHUs C IeJaroroM CBOMCTBa Tell,
(du3nyeckye SBIEHUS M IPOLECCHI, UCHOJb3Ys] OCHOBHBIE IOJOXKEHUS MOJEKYJISPHO-
KMHETUYECKOW TEOpUM CTPOEHMsI BEILECTBA, NPUHLUI CYNEpPHO3ULMU TMojiel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3aKkoH OMa i yyacTKa LelHu, 3aKOH
Lwcoyna—/lenya, 3aKOH COXpaHEHUS OHHEPrHM; MPU HTOM HAXOAUTHh CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M €ro MaTeMaTHYecKOe BBbIpak€HHE C OHNOpod Ha LU(POBBIE
00pa3oBaTeIbHbIE PECYPCHI;

COOTHOCUTB I0JI KOHTPOJIEM IeJarora (pusmyeckue Mnporecchl U CBOWCTBA Tel, B TOM
4uCJie U B KOHTEKCTE CUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpU MTOMOIIU
nefarora BBIBISTh NPUYHMHHO-CJICICTBCHHBIE CBS3M, CTPOUTH OOBACHEHHE H3 1-2
JOTMYECKUX ILIAroB € ONOpoil Ha 1-2 M3y4yeHHBIX CBOMCTBAa (U3UYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliath THUIOBbIE pacu€THble 3a7auyd B 1—2 [eHCTBUS C ONOpPOH Ha alropuTM,
IpeBapUTENbHO Pa300paHHbII COBMECTHO C MEJAroroM, UCIOb3ys 3aKOHBI U (POpPMYIIBL,
CBSI3bIBAIOIIME (PM3UYECKHE BETMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a[la4d 3alHChIBATh
KpaTKoe YCJIOBHE, BBIABIIATH HEJOCTAaTOK MAaHHBIX JUIs peIleHHs 3aJadd, BBIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I €€ pelIeHUs, IPOBOAUTh pacyEThl U CPAaBHUBATH
NOJy4YeHHOE 3HaYeHHe (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

UMETH IPEJICTaBICHHUE O MPpobiIeMaX, KOTOPhIE MOKHO PELIUTh MPH MOMOIIN (PU3NIECKUX
METOJIOB TOCJ€ NPEIBAPUTEIBLHOTO OOCYXAEHMS C IEJaroroM; MCIOJb3ysl ONUCAHUE
WCCIIEIOBAHMSI, BBIIEIATh IPOBEPSIEMOE MPEANOIOKEHUE, OLICHUBATH IPABHIBHOCTD
NOpsIKa IPOBECHUS HCCIIE0BaHus, 1€JaTh BbIBOBL;

YMETh HaXOAMTh C MCIOJIBb30BaHUEM LUQPPOBBIX 00pa30BaTENbHBIX PECYPCOB OIBITHI O
HaOMIOCHUIO0 (PU3MUECKUX SIBICHUM WM (PU3MUECKUX CBOWCTB Tesl (KamWJUIIpHbIE
SBJICHUS, 3aBHUCHUMOCTH JaBJEHMSI BO3JyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH
nporecca OCTBIBaHUS/HArpeBaHUs npu U3ITy4YEHUN oT LBETa
M3ITy4aroleil/IorIonaoel MoBEpXHOCTH; CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATyphI
KUAKOCTH W IUIOWAAM €€ TIOBEPXHOCTH; DJIEKTPU3aLUUs Tel M B3aUMOJCHCTBUE
JNEKTPUYECKUX 3apsAlOB; B3aHUMOJCIHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yalIHU3allMs
MarHMTHBIX MOJEH MOCTOSIHHBIX MarHWTOB; JEHCTBUS MarHUTHOIO IIOJISI HA TIPOBOJHUK
C TOKOM, CBOMCTBa AJICKTPOMArHWTa, CBOMCTBA SJIEKTPOJABUTATEINSI TIOCTOSHHOTO TOKA):
dopMyIMpoBaTE  IpOBepseMble  MPEANOJIOKEHHUs,  coOupaTh  yCTAaHOBKY U3
NpeJIOKEHHOT0 O000pYJOBaHHUS C OMNOPOH HAa CXEMY;ONHChIBaTh XOJ ONBITa |
(GbopMyIMpOBaTH BBIBO/BI 1101 PYKOBOJCTBOM I1€Jarora;

HMETH MIPEJICTABICHHS O U3MEPEHUH TEMIIEPATYPhl, OTHOCUTEIBHON BJIAKHOCTH BO3yXa,
CWJIBI TOKa, HAINpSKEHHUsS C HCIIOJIb30BAHMEM aHAJOrOBBIX INPUOOPOB M JTATYMKOB
¢u3nUecKuX BEJWYMH; NMPU MOMOIIM IE€Jarora CpaBHUBATh PE3yJIbTaThl M3MEPEHUi ¢
y4ETOM 32/TaHHON a0COJIFOTHON MOTPEITHOCTH;



MPOBOANTH COBMECTHO C MEJaroroM HCCIEIOBAaHUE 3aBUCHMOCTH OIHON (PU3NYECKOM
BEIMYMHBI OT JPYrOM C UCHOJIb30BAHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBL, IUION[AAX IONEPEYHOTrO CEYEHUS |
YACIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHHUKA; CHJIBI TOKa, HAYIIETO Yepe3
MPOBOJHUK, OT HAIPSIKEHUST HAa MPOBOJAHUKE; HCCICIOBAHME IIOCIEA0BATEIBHOIO U
MapajuIeIbHOTO COCIUHEHU MPOBOJAHMKOB): TUIAHUPOBATH HCCIEIOBAaHUE, COOMPATH
YCTaHOBKY U  BBINIOJHATH M3MEPEHHUS II0J] PYKOBOJACTBOM Iiefarora, cleays
MPEUIOKEHHOMY TUTaHY, (PMKCUPOBATh PE3yIbTAaThl MOJYyUYEHHOW 3aBUCUMOCTH B BUJE
Ta0uI] U TpaduKOB, JIeJaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIICOBAHUS TIOCIE 00CYKICHUS
C IeJaroroMm;

COOTHOCUTh KOCBEHHBIC HU3MEpPEHHS (PU3NYCCKUX BenUYHMH (yIelnbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTHURIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh JICKTPUUECKOTO TOKA): C
MOMOIIBIO  TMeJarora IUIAHUPOBATh H3MEPEHUs, COOHMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAYs MPEIIOKEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITNYNHBI;
coOmrolaTh TpaBWja TEXHUKH O€30MacHOCTH Tpu  paboTre ¢ J1abopaTOPHBIM
000pyI0BaHUEM T10CJIE MPEIBAPUTEIHLHOTO O0CYKACHUS C TIEIaroroM;

COMOCTABIIATh C TOMOIIBIO TEJarora MPUHIMUIBI JEHCTBUS H3YYEHHBIX MTPHOOPOB
U TEXHUYECKUX YCTPONCTB C OMOPOIi HA X OMHCAHUS (B TOM YHUCIIE: CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETP, TIapoBasi TYpOWHA, aMIIEpPMETpP, BOIBTMETP, CUETUNK IICKTPHUCCKON
SHEPIHH, OSJEKTPOOCBETUTEIbHBIC IMPUOOPHI, HArpeBaTelbHBIE  AJICKTPOIPUOOPHI
(mpuMepskl), BICKTPUYECKUE TMPEAOXPAHUTENIN; DJICKTPOMArHUT, JJCKTPOJBUraTEIh
MOCTOSIHHOTO TOKA), MCIOJB3Yys METOAMYECKHE MaTepuaibl O CBOMCTBaX (U3MUECKUX
SIBIICHUH ¥ HEOOXOIMMBIC (PU3UIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IOCIE TPEABAPUTEIBHOTO OOCYXIEHUST C TEAaroroM IpoCThIe
TEXHUYECKHUE YCTPOICTBA M H3MEpUTEIbHBbIE MPHOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCyHKaM (KUIKOCTHBIM TEpPMOMETpP, TEPMOC, IICHUXPOMETP, THUTPOMETP, IBUTATEINb
BHYTPEHHET0 CrOpaHUs, JJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbl AJIEKTPUUECKUX
Hene ¢ TMOCJeNOBAaTEeIbHBIM U TapaJJICIbHBIM COEJUHEHUEM 3JIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYECHHSI SJIEMEHTOB DJIEKTPUIECKUX IETei;

NPUBOJUTh  TNPUMEPBI/HAXOAUTh HMHPOpPMAIMIO O  TOpUMepax  MPaKTHYECKOTO
WCIIONIb30BaHUA (U3MYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HU I OOecredyeHus
0e30MacHOCTH TMpH OOpalleHHd C TNpudopaMH U TEXHUYECKUMH YCTpPOICTBaMH,
COXpaHEHUS 3/I0POBbsI U COOJTIOICHUS HOPM SKOJIOTUUECKOTO TIOBEJICHHS B OKPYKaIoIen
cpene;

OCYIIECTBIISITH C MOMOIIBIO Tenarora MOMCK WHQPOpMAIMK (U3MUECKOTO COAepKaHUS
B ceTu VIHTEpHET, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U IMyTEM CPABHEHHS JOTIOTHUTEIHHBIX
MCTOYHUKOB BBIICIATh MH(OpPMAIIHMIO, KOTOpasi SBJISETCS MPOTUBOPEUMBON HIIM MOXKET
OBITH HEJIOCTOBEPHOM;

WCIIOIb30BaTh TPHU BBIMOJHEHUH YUYEOHBIX 3aJlaHUi OTOOpPaHHYIO MEIaroroM Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (HPU3UYECKOTO COJEPKAHUS, CIIPABOYHBIE MaTEPUAIIbI, PECYPChHI
cetn UWHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MPEoOpa3OBaHUS
uH(pOpMallMl U3 OAHOW 3HAKOBOM CHCTEMBI B JPYryl0 C ONOpPOM Ha aNroput™M H
YTOUHSIOIIUE BOMPOCHI M€/1arora;

CO3/1aBaTh MO PyKOBOJICTBOM Te/arora ¢ oOCyKJIeHuEM TutaHa paboThl MUChMEHHBIC U
KpaTKHE YCTHBIE COOOIIeHUs, 0000mas WHPOPMAIMIO W3 HECKOJBKUX HCTOYHHKOB
GU3NYECKOTO COAepXKaHUs, B TOM 4HCIe MyOIUYHO TPEACTABIATH PE3yNIbTAThI
MIPOEKTHOW WJIM MCCIIEA0BATEIbCKOW ACATEIHHOCTH; TIPH ATOM TPaMOTHO HCITOJIb30BaTh
M3YYCHHBI TIOHATUWHBIA ammapaT Kypca (U3MKH, COMPOBOXKAATH BBICTYIUICHUE
MpE3EHTALNEH;



IPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (U3NYECKUX IPOLECCOB MO
PYKOBOJICTBOM TI€Zlarora pacIpenesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
NOCTaBJICHHBIMU  33jJla4aMH, CIICAWTh 33 BBINOJHCHWEM IUIaHA JCHCTBUH |
KOPPCKTHUPOBATL €T0, aJACKBATHO OLCHHBATH CO6CTBCHHLII>'I BKJIad B JOCATCIBbHOCTH
TPYIIbI; BBICTPAaMBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, MPOSBISS TOTOBHOCTh
pa3pemiath KOHQIHUKTHIL.

9 KJIACC

[IpenMeTHbIe pe3ynabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y

00y4aroIuXxcsl yMEHUM:

OpUEHTHPOBATLCS B IOHATHSX M ONEpPUpPOBaTh MMM Ha 0a30BOM YypOBHE: CHUCTEMA
orcyéra, MarepuaibHas TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTh MEXaHHUYECKOIO
IBIDKeHUs, naedopmanus (ympyras, IJIacTHUYecKas), TPEHHE, YeHMmpOoCmpeMumenbHoe
YCKopeHue, HEBECOMOCTb U TEperpy3kH; LIEHTP TSKECTH; abCOJIIOTHO TBEPIOE TeIO,
LEHTP TSDKECTH TBEPAOTO Teja, paBHOBECHE;, MEXaHMUYECKUE KoJeOaHUs M BOJHBI, 3BYK,
UHOPa3BYK U YJIbTPa3BYK; 2IEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M AAITBbHO30PKOCTb, CHEKMpPbl UCNYCKAHUA U NO2NOoWenus; ambda-,
Oera- 1 raMMa-U3IIyueHHsl, U30TOIbI, sIepPHAsl SHEPreTHKa,

COOTHOCHTb SIBJICHUS IIOCJIE MPEIBAPUTEIBHOTO 00CYKICHHS C [IeAaroroM (paBHOMEpHOE
U HEPAaBHOMEPHOE MPSMOJUHEIHOE JBM)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBYD)KEHUE, CBOOOJHOE IMaJIeHUE Tell, PABHOMEpPHOE JIBUXKEHHE I10 OKPYKHOCTH,
B3aMMOJICICTBHE TE€J, PEAaKTUBHOE JABM)KEHUE, KOJIeOaTeIbHOE IBHKEHUE (3aTyXaloUIie U
BBIHY)KJICHHbIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE JBM)KEHHE, OTpak€HHE 3BYKa,
IPSAMOJIMHEMHOE PAaCHpOCTPAaHEHUE, OTPAKEHUE M IPEJIOMIIEHHUE CBETa, IIOJIHOE
BHYTPEHHEE OTPAKEHHME CBETa, pa3JIoOKEHUE Oeoro CBeTa B CHEKTP U  CIIOKEHHE
CHEKTpPaJIbHBIX  IIBETOB, JUCIEPCHsl  CBETa, €CTECTBEHHAas  paJMOaKTHBHOCTD,
BO3HUKHOBEHHUE JIMHEMYATOro CIEKTpa H3JIy4YeHMs) HO ONUCAHHIO MX XapaKTEePHbIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JIaHHOE (PU3UUECKOE SBJICHHUE;
pacrno3HaBaTh C TOMOIIBIO ME€Aarora MpOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHHM
B OKpYy’KarolieM Mupe (B TOM uucie (U3MUECKue SBJICHUS B NPUPOJE: NMPUIUBBI U
OTNIUBBI, JBWKeHUE IUTaHeT COJHEYHOH CHCTEMbI, PEaKTUBHOE JIBKEHUE IKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB XHUBOTHBIMH, 3€MJIETPACEHUE, CECMUUYECKNE BOJIHBI,
I[yHaMHM, 3XO, LIBETa TeJ, ONTHUYECKUE SIBIICHUS B MPUPOJE, OMOIOTHYECKOE JIEHCTBUE
BUAMMOTO, YJIbTPaHOJIETOBOIO U PEHTICHOBCKOTO M3JIyUYE€HHUH; €CTEeCTBEHHBIH
PaAMOAKTUBHBIA (OH, KOCMHYECKHE Jy4YH, PaJMOAKTHBHOE W3JIyYEHHE MPHUPOJIHBIX
MHUHEpAJIOB; JeHCTBHE PaAMOAKTHUBHBIX M3IYYEHUH HAa OpPraHU3M YeJIOBEeKa), MPU 3TOM
M0Jl PYKOBOJACTBOM II€/larora InepeBoUTh NPAKTHUECKYIO 3aJauy B YUEOHYIO, BBIIEISTh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3UUECKUX SBICHUI;

OIUCBIBATh MO/ PYKOBOJCTBOM IleAarora ¢ 0OCYXJIEHHEM IUlaHa paboThl M3yYeHHbIE
CBOMCTBa Tel W (PU3NYECKUE SIBICHUS, UCHOJB3YS (PU3MUECKUE BEIUYMHBI (CpenHss U
MI'HOBEHHAsl CKOPOCTh T€jla IPU HEPABHOMEPHOM JBUKEHHH, YCKOPEHHE, IIEPEMEILIEHUE,
MyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIa TSKECTHU, YCKOPEHUE
CBOOOTHOTO MAaJIeHUs], BEC TeJa, UMIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4YecKas paboTta u
MOIIIHOCTb, TOTEHIMAJIbHAs JHEpPIrusi Teja, IMOAHITOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHLMANbHASL DHEPrUsl CXATOW MpYKUHbI, KHHETUYECKass JSHEPrus, IOJIHas
MeXaHWYeCKasi SHEpPIusi, MEPUO U 4acToTa KojeOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTesb MPEIOMIICHHUS CpeJibl); IPU OMHUCAHUH C
MOMOUIbIO YYMUTEIS MPAaBWIBHO TPAaKTOBAaTh (PU3UUECKHI CMBICT HCHOIb3YyEMbIX
BEJIMYMH, 0003HAUEHUS M €UHMIIBI (PU3HMUECKUX BEIMUYUH, C ONMOPO Ha METOIMUYECKUX
MaTepuanl HaXxOAWUTb (OPMYJIbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIMUYUHY C



OPYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKU HM3YyUYEHHBIX 3aBUCUMOCTEH (U3MUYECKUX
BEJINYHH;

XapakTepu30BaTh MOCJIE MPEABAPUTEIHLHOTO OOCYXICHHS C IEeJaroroM CBOWCTBA Tell,
¢u3uueckue SBICHUS W NPOIECCHl, UCIHOJIB3YsS 3aKOH COXPAaHCHHS SHEPIHH, 3aKOH
BCEMUPHOTO TSATOTEHUS, MPHUHLMII CYNEPHO3UIUN CUJI, MPHUHIMII OTHOCHUTEIBHOCTH
[anunes;, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS WU
MIPEIOMJICHUSI CBETAa, 3aKOHBI COXPAaHEHUs 3apsiIOBOTO M MAcCOBOTO YHCEIl MPH SIAEPHBIX
peakuMax; TpU OTOM HAXOJUThb CJIOBECHYIO (OpPMYyITMPOBKY 3aKOHa U  €ro
MaTeMaTHUYeCKOE BhIPAXKEHHE C OMOPOi Ha LU(poBbIe 00pa30BaTENbHBIE PECYPCHI;
COOTHOCHUTH IOJI KOHTPOJIEM Iefarora (pu3anyeckue Mpolecchl U CBOMCTBAa TeN, B TOM
YHCIIe U B KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIBIATD MPH
MOMOIIM TMeAarora MNPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3
JOTMYECKUX MIaroB C OMOpOH Ha 2—3 W3yYEHHBIX CBOMCTBAa (PU3MUYECKUX SIBICHUH,
bu3nYeCKuX 3aKOHOB WUJIM 3aKOHOMEPHOCTEH;

pelath THUIOBBIE pacuéTHbIe 3afauyd B 1—2 [EHCTBUS C OMOpPOH Ha aJIrOpPUTM,
NpeBapUTENbHO pa300paHHBIA COBMECTHO C, WCIHOJB3Ys 3aKOHBI W (HOpMyIIBI,
CBs3bIBaIOIIME (PU3UUECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 3aJa4M 3allMChIBAThH
KpaTKoe YCJIOBHUE, BBISBIISITH HEAOCTAIONINE UM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI
U (HOpMyIIbI, HEOOXOAUMBIE JISl PEIICHUS, TIPOBOAUTH PACUETHI U OLEHUBATH C TIOMOIIIBIO
YUUTEIS PEATUCTHYHOCTD TIOTYYEHHOTO 3HAYCHUS (PU3UIECKOHN BEITHMUNHBI;

UMETH MPEJICTABICHHUE O MPOo0JIeMax, KOTOPhIE MOKHO PEIIUTh IPH MTOMOIIH (PU3HYECKIX
METOJIOB; HUCIIOJIb3YS ONMCAHUE UCCIENOBAHMS, TIOCTIE MPEIBAPUTEILHOTO 00CYKICHUS C
NIe/IaroroM BBIJCIISATH IPOBEPSEMOE MPEAIIOI0KEHNE, OLIEHIUBATD MTPABHILHOCTH TOPSIIKA
NPOBEJCHUS  KCCIEAOBaHUS, JeJaThb BBIBOJABI, HHTEPIPETUPOBATH  PE3yIbTAThI
HAOJIIOJICHUI H OIBITOB;

YMETh HaXOJWTh C UCIIOJIIb30BaHUEM HU(POBBIX 00pa30BaTEIBHBIX PECYPCOB OIBITHI IO
HAOMIOIEHUIO0 (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tel (M3y4E€HHE BTOPOTO
3akoHa HpIOTOHa, 3aKOHA COXpaHEHHS SHEPTHH; 3aBHCHMOCTh Tepuoja KoJeOaHWit
IPY>KHHHOTO MasTHUKAa OT MAacChl Ipy3a U >KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYIBl MAJIBIX KOJEOAHMI; MPSIMOIMHEHHOE PACIPOCTPAHEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIEKTP; U3YYEHUE CBOMCTB M300pakeHUs B INIOCKOM 3epKajle U CBOWCTB
M300pakeHHs MpeaMeTa B coOuparomiel JTuH3e; HaOMI0ACHUE CIIJIOMIHBIX U JIMHEHYaThIX
CHEKTPOB H3IYYEHHS): CAMOCTOATEIbHO COOMPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa
00OpYyZIOBaHUSI C OMNOPOH Ha CXEMY;ONHCHIBATh XOJ| ONBITA W €ro pe3yJbTaThl,
(GopMyIMpOBaThH BBIBO/IBI 1101 PYKOBOJCTBOM I1€arora;

IPOBOJIUTH TPH HEOOXOAMMOCTU CEpHUI0 MNPSAMBIX H3MEPEHMH, OIpenenss CpeaHee
3HAYCHHE HU3MEPSIEMON BEIUYHHBI (DOKYCHOe paccmosiHue cobuparowel JIuUH3bL);
000CHOBBIBaTh BBIOOP crI0c00a U3MEPEHHSI/M3MEPUTEIHLHOTO TPUOOPA;

MIPOBOJIUTH COBMECTHO C MEJaroroM MccieloBaHue 3aBUCUMOCTEN (PU3MUECKUX BETMYUH
C MCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHH (3aBHCHMOCTh IIYTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JIBIDKEHMM ©0€3 HauyalbHOM CKOpPOCTH; Tepuoaa KoJjeOaHHit
MaTeMaTHYECKOTO MAasTHHKA OT JUTMHBI HUTH, 3aBHCHMOCTH yTja OTPaKEHHs CBETa OT
yriaa MajeHuss W yria MpeioMJICHHs OT yrjia NaJeHHs): IMociie OOCYXISHHUS o[
PYKOBOJICTBOM  Ileflarora  IUTAHUPOBATh  HCCIEOBaHWE, COOHWpaTh  YCTaHOBKY,
(duKCUpOBaTh PE3yibTAaThl MOIYYEHHOW 3aBUCHUMOCTH (U3WYECKHX BEIUYMH B BHJIE
TaOJHI U TPAQUKOB, AETaTh BBIBOAKI 110 pe3yJIbTaTaM MCCIIeIOBAHNUS;

COOTHOCHTh KOCBEHHBIC HW3MEPEHHUs (U3NYECKUX BEIUYMH (CPEIHSAS CKOPOCTh U
YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOIO MasieHus,
KECTKOCTh TPYXHHBI, KO3(PHUIIMEHT TpeHUs CKONbXKEHHs, MexaHudeckas paborta
¥ MOIIIHOCTh, YacTOTa M TMEpHoA KojeOaHMH MaTeMaTHYeCKOro W MpPYXKMHHOTO



MasTHUKOB, ONITHUYECKAsl CHJIa COOMPAOIICH JIMH3BI, PAJAMOAKTUBHBIN (DOH): C MIOMOIIIBIO
mefarora IUIAHUPOBaTh M3MEPEHMS; COOMpPATh OSKCIEPHUMEHTAIBbHYIO YCTaHOBKY U
BBIMOJHATh W3MEPEHUSs, CIeays NPEIIOKEHHOW HMHCTPYKIMH, BBIUUCIATH 3HAYCHHE
BEJIMYMHBI ¥ aHAIM3UPOBATH MOJTYUYECHHBIC PE3YIbTAThI C YUETOM 3alaHHOM MOTPEITHOCTH
W3MEPEHHUI;

— coOmojgaTh MpaBWiIa TEXHUKH O€30MacHOCTH Npu pabore ¢ J1a0opaTOPHBIM
000py0BaHKEM TIOCTIE MPEABAPUTEIHLHOTO 00CYKIEHUS C EeIaroroM;

— CONOCTaBJATh C TOMOINBIO TIearora OCHOBHBIE MPHU3HAKU M3YUYCHHBIX (PU3NYECKUX
MoJIeNieii: MaTepraibHasi TOUKa, aOCOJIIOTHO TBEPJOE TENIO, TOUCYHBI MCTOUYHUK CBETa,
Jy4, TOHKas JIMH3a, TUIaHeTapHas MOJeNlb aToMa, HYKJIOHHAs MOJIeJb aTOMHOTO sJipa C
OTIOpPOl Ha METOINYECKHE MaTEPHATIBL;

— XapakTepu30BaTh IOCJIE IPEIBAPUTEIBHOTO OOCYXKIEHHUS C IMEeAaroroM MPHHIUIIBI
JENCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPON Ha UX onucaHus (B
TOM YHCJIE: CIIUJIOMETP, AATYUKH TOJI0XKEHUS, PACCTOSIHUSA U YCKOPEHUs, paKkeTa, 9X0JOoT,
OUKH, TepucKon, ¢oroanmnapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOM, JI03UMETD,
KaMmepa Bunbcona), ncnosnb3ys 1uppoBble 00pa3oBaTeIbHbIE PECYPCHI;

— UCTOJB30BaTh O] PyKOBOACTBOM II€Jarora CXeMbl U CXEMaTHYHBIC PUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOILIECCOB
OpU pPEUIeHHH Y4YeOHO-IPAKTUYECKHX 3a/a4; ONTHYECKHE CXEMbI JUIS MOCTPOCHHS
M300paXeHH B IJIOCKOM 3€pKajie U coOUparouieit TuH3e;

— TMPUBOAUTH  NPUMEPB/HAXOIUTH  HMHPOPMAIMIO O  MpUMEpax  MPaKTUYECKOTO
UCTIONB30BaHUST (U3UYECKUX 3HAHWHA B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30MacHOCTH TMpH OOpalleHUud C NpudopaMH U TEXHUYECKUMH YCTpOICTBamH,
COXpaHEHHS 3/I0POBbSI U COOIOACHUS HOPM DKOJIOTHUYECKOTO MOBEICHHS B OKPY KaIOIIeH
cpene;

— OCYIIECTBJIATH TMOJ PYKOBOJICTBOM Iearora mouck uHGOpManud (PU3NYECKOTO
colepkaHuss B cetd HHTepHeT, camocTosTenbHO (opMyIupysi HMOMCKOBBIN 3ampoc,
HaXOJIUTh MYTH ONpPEAEICHUs JIOCTOBEPHOCTH NOJIYYEHHOM HH(OpMaluMu Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOTHUTENBHBIX HCTOYHUKOB;

— HCIMOJIb30BaTh IMPH BBINOJHEHUM Y4YeOHBIX 3aJaHMi OTOOpaHHYIO MEelaroroM HayyHoO-

MOMYJIAPHYIO JIUTEPATypy (PU3HMUECKOro COJEep:KaHHUs, CIIPABOYHbIE MaTepHalIbl, pECYPChl CETH
WuTepHer; BiaaeTs NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYIyK) C OINOPOM HA aarOpuTM M YTOYHSIOIIME BOIIPOCHI
Iejarora; cosfaBaTb IO PYKOBOJACTBOM Iefarora ¢ OOCYXKJIEHHEM IIIaHa padoThbl
MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALUU M3 HECKOJIBKMX HCTOUYHMKOB
¢u3nyeckoro coaep)kaHus, IMyOJMYHO TMPEACTABIATh Ppe3yJbTaThl IMPOEKTHOM MM
HCCIIEA0BATENICKON  AEATENBHOCTH; IIPHM 3TOM TIPaMOTHO MCIOJB30BaThb H3YUYEHHBIN
MOHATUMHBIN ammapar M3y4yaemMoro paszaena (U3MKH W CONPOBOXIATh BBICTYIUJICHHE

Ipe3eHTaIMen ¢ yuéToM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS



7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

11

1.2

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pa3jinyarb ABJICHUA IO ONMHMCAHUIO HUX XApPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

13

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (u3NYecKue sIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJauy B YYEOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

14

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONB3ysl (U3WYECKHE BEIWYMHBI, IPH ONHCAHWUU IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (OPMYJIHI,
CBS3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

1.5

1.6

1.7

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M  3alMChIBAaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyalMil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb IPUUYUHHO-CIEACTBEHHBIE CBSA3M, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemiats pacy€THble 3a1auu B 1 — 2 AEWCTBHS, UCHONB3Ysl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHMS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, MOJCTABISATH

¢buznyeckue BeIUYMHBI B POPMYJIIBI U IPOBOIUTH Pacu€Thl, HAXOAUTH




CIIPaBOYHBIC NTAHHBIC, HGOGXOI[I/IMI:IC AJI pCHICHUSA 3a4a4, OLCHUBATDH

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3NYeCKUX METOJOB, B OINHCAHUU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIM pe3ylbTaT, HAXOAUTh OIIUOKUA B

XO0J¢€ OIIbITa, A€JIaTb BBIBOJBI 110 €TI0 pC3yJibTaTaM

1.9

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMynaMpoBaTh  IPOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aI1MChIBAaTh X0/ OIIbITa 1 (I)OpMYHI/IpOBaTB BBIBOJbI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JpPYrod C MHCIOJIb30BAaHUEM IPSAMBIX H3MEPEHUIA,
y4acTBOBaTh B IIJIJAHUPOBAHUM Y4E€OHOrO HCCIIEIOBaHUs, COOMpaTh
YCTaHOBKY W BBINOJIHATh U3MEPEHMSI, CIIEAYs IIPEUI0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaONIHUIl U IpaUKOB, JIeIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Hpu paboTte ¢

71a0opaTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh MPUHIUMBI JEHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLIMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCaHUS,
UCIIONIBb3YSl 3HAHUS O CBOMCTBaX  (U3MYECKUX  SABJICHUH H

HeO6XO,Z[I/IMLIC (pI/ISI/ILIeCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

1.16

1.17

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

OCYUIECTBIISITh OTOOP MCTOUYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO  COAEpIkKaHMUS,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu HHTepHer, Blaaersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIepKaHUs, B TOM YHCIe MyOJIWYHO JIeNaTh KpaTKhue COOOLICHHUs O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB 1 I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3ajla4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATDH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

8 KVIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus




pe3yJabTara

11

1.2

HCIIOJIB30BaTh IOHATHA

pa3jindaTrb SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOHINX JAHHOC (l)I/IBI/I‘ICCKOG SIBJICHUEC

13

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZUYECKUX SABICHUN

14

ONKCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHWUU TPABHIIBHO
TPaKTOBaTb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYUMHY C JPYTHMH
BEIMYMHAMHU,  CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBJ'IeHPIfI, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacy€THble 3a1auu B 2 — 3 AEMCTBUS, UCHOJB3Ysl 3aKOHBI U
(bopMmyIIbl, CBs3bIBaONINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HETOCTATOK
JMaHHBIX JUIS pelieHHs 3aJadyd, BbIOWpaTh 3aKOHBl U (HOpMyIIBI,
HeoOXouMbIe Uil €€ pelIeHUs, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMHA




1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIU
(U3NYECKUX METOJ0B, UCIOJb3Ys OMUCAHUE UCCIIEJOBAHUS, BBIACIATD
IIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IIPABUIIBHOCTH IOPsJKA

IMPOBEACHUA UCCIICA0BaHMA, ACJIaTh BBIBOIABI

1.9

1.10

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMynaMpoBaTh — IpOBEpsieMble
OpPEANONIOXKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py,[[0BaHI/I$I, OIIMCBIBATBh XO/J OIIbITa U (bOpMan/IpOBaTB BBIBOJbI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI

U3MEpEHUi ¢ y4€TOM 3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH

1.11

1.12

1.13

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMUHBI OT JApPYrOM C HCIOJB30BAHMEM MPSAMBIX H3MEPEHUM:
IUIAHUPOBAaTh HCCIIEJIOBAHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJIaHy,  (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOnull U rpaduKoB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLHMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

CO6J'IIOI[aTL IpaBHJjia TCXHUKHU 0e30IMacHOCTH pu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IIo CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI
SJICKTPHUICCKUX Leleil ¢ IIoCIeIOoBaTEeIbHBIM U napauiCIbHbIM
COCAMHCHUEM OJICMCHTOB, pasinvas YCJIIOBHBIC 0003HaUYCHUS

9JICMCHTOB JJICKTPUYCCKUX Lenei




1.16

1.17

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKpY XKaIoLIeh cperie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOI

1.18

1.19

WCIIOJIb30BaTh TIPU  BBINIOJIHEHUM Yy4YeOHBIX 3aJaHUM  HAy4YHO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3M4ecKoro coaep)kaHus, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUIUIECCKOTO
COJICpKaHUs, B TOM 4YHUCIIC IMyOJMYHO TIPEACTABIATH PE3yJIbTaThl
MPOSKTHON WM HCCIIEIOBATEIILCKON JICATEIBHOCTH, MPH OTOM
IPaMOTHO UCHONB30BaTh W3YYEHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, COMPOBOKIATH BHICTYIJIEHUE MPE3EHTallue

1.20

IIPpU BBITTOJIHCHUHN y‘Ie6HI>IX IIPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/I?,I/ILICCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpyare B COOTBETCTBUU C
INOCTAaBJICHHBIMU  3aJadyaMHu, CJICIUTb 3a BBIIIOJHCHHCM IIJIaHa
HeﬁCTBHﬁ )51 KOPpPCKTUPOBATDH €ro, aJICKBATHO OIICHUBATDb
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATDH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, IMMPOSBJIAA T'OTOBHOCTH

paspemaTh KOH()IUKTHI

9 KVIACC




Kon
NpoBepPsAEeMOro
pe3yJbTarTa

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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1.2

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (u3NYecKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILLIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SABICHUN

14

ONKCHIBATh HW3YYECHHBIC CBOWCTBA TeI M (PU3UYECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (hOPMYJIHI,
CBS3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKM  HM3YyUYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M 3alMChIBAaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalllii IMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISATh TPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHAa HJIM 3aKOHOMCEPHOCTU

1.7

pemarh pacu€THBIE 3a7a4ydl (OMHparommecss Ha cucteMy w3 2 — 3
YpaBHEHMI), HCHONB3ysT 3aKOHBI U  (OPMYJbI, CBS3bIBAIOIIUE
¢Gu3nyeckue BENMYMHBI: HAa OCHOBE AaHalu3a YCIOBHSA 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOIIUE MU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE

AJi1 pelIcHud, IMPOBOAWUTH paC‘-IéTLI U OLCHUBATHL PCATIUCTHUYHOCTDH




1.8

1.9

1.10

MOJIYYCHHOT'O 3HAUCHU A (1)I/IBI/I‘ICCKOI71 BCJIMYHNHBI

paciio3HaBaTb HpO6J'I€MbI, KOTOPBIC MOXHO pPCIIUWTh IIPpH IIOMOINU
(1)I/IBI/II-ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUC HCCIICAOBAHNS, BBIACIIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHNBATh IIPABUJIBHOCTh IIOPAOAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3yJbTaThl HAOMIOICHHUI U OMBITOB

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

NPOBOJUTh MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPCHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTW4YUHBI ((POKYCHOE
paccTostHue coOuparoimeld JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MepeHUs (U3MEPUTENBHOIO IpUbopa)

1.11

1.12

1.13

1.14

IPOBOJIUTH HCCIENOBAHUE 3aBHCUMOCTEH (DHM3WYECKHX BEIHYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (DUKCHUPOBATH pe3yJIbTaThI
HOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIWYMH B BUJE TaOIMLU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHMS], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE HM3MEPEHHUs, CIEeays MPEIIOKEHHON WHCTPYKIUH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJyYCHHBIE

PE3YJIbTAaThI C yLIéTOM 3aJlaHHOM MOrpeIIHOCTHU I/ISMepeHI/Iﬁ

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3ianyaTh OCHOBHBIE MPH3HAKU H3YYEHHBIX (PU3MUECKUX MOjeseil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJIAaHETapHasi MOJENb aTOMa, HyKIOHHAS

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HPUOOPOB U

TCEXHUYCCKUX YCTpOﬁCTB C OHOpOI71 Ha WX OIIKUCaHusd, HCIIOJIb3YySA




3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBICHHA U HEOOXOIUMBIC

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUH Y4eOHO-TIPaKTHUECKUX
3a[a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300paKeHUH B MJIOCKOM

3epKalie ¥ CoOMparoiel JINH3e

1.17

1.18

1.19

NOPUBOAUTH TNPHUMEPHl (HAXOAWUTh HMHGOPMAIIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM i obOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbs U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Katollel cpeie

OCYIIECTBIISITh MOUCK MHPOPMAIUU (PU3HMUECKOTO COACPKAHUS B CETH
WuTepHeT, CcamMOCTOSTENIEHO (OPMYJIMPYS TOUCKOBBIA  3ampoc,
HaxoIWTh MYTU  ONPEACNICHUS  JOCTOBEPHOCTH  IOJyYEHHOU
nH(popMalMMd HAa OCHOBE WMEIOIIMXCA 3HAHUM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

UCMOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
HNOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro coAep)KaHUs, CIpaBOYHBIE
MaTepuainbl, pecypchl ceth MHTepHeT; BnaxeTrs npuémamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAILMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBe HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHHUKOB (HPU3UUECKOrO
CoJlep’KaHusl, MyOJIMYHO NPEACTAaBISATh PE3yJbTaThl MPOEKTHON WU
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszeia
GU3MKM U COMPOBOXKIATh BBICTYIUIEHHE IMpe3eHTaluueld ¢ y4EToMm

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB U MCCIENOBAaHUN (U3NYECKUX
MPOILIECCOB paclpenesaTh 00S3aHHOCTU B TPyIIe B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 34 BBINOJHEHUEM IUIaHA

JencTBuit )51 KOPpPCKTUPOBATH €ro, aJICKBATHO OIICHUBATHb




COOCTBEHHBIH BKJIax B  JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, IIPOABJIASA T'OTOBHOCTB

pa3pemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

1.2

@duzuka — Hayka O IMpUpoAe. SIBIEHHS TPUPOJIBI.
dusznueckue SBICHUSA: MEXaHUYECKHE, TEIIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

Oduznyeckne BenuuyuHbL. V3Mepenue —(uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eJIMHUIL

1.3

1.4

EcrecTBeHHOHAY4HBI METOJA TO3HAHUS: HAOIIOJCHHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIABM)KCHHE TUIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUMOTe3, OOBsICHEHUE

Ha6n}01[aeMoro SABJICHUA

Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C MOMOIIBIO MOAEIEH

1.5

[TpakTueckue paboThI:
H#H#HPar###113MepeHne paccTosHUI.

#HeHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO

Tena.
#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.

###Par#Ht#13smepenne  TemmepaTypsl TpU  TTOMOIIH

XKUJKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATypPbl

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

#H#Par###CTpoeHune BelecTBa: aTOMbI M MOJIEKYJIBI, UX
pazMepbl.  OnbIThI,  JOKa3blBalOIIUE  JUCKPETHOE

CTPOCHUC BCIUICCTBA




2.2

2.3

#H##Par###]lpikenne  vactur,  BemiectBa.  CBs3b
CKOPOCTH  JBWOKCHHS  YacCTHI[ C  TEMICPaTypOM.

BpoyHoBckoe nBmxenue, 1uddy3us

BSaHMO,I[efICTBHe YacCTHUILl BEIICCTBA: IPUTAXKCHUC U

OTTAJIKUBAaHHUC

24

2.5

2.6

###Par#H# ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE
ra3oB, )XKMJIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEll.
B3anmocBs3n MCKOAY CBOMCTBaMH BCIICCTB B PpPa3HbIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM
OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[TpakTuueckue paboOThI:

#H##Par###0neHka quaMeTrpa aToMa METOJIOM PSIOB (C

UCTOJIb30BaHueM (Gotorpaduii).

#HAPar###OneITEL IO HAONIONEHHWIO  TEIUIOBOTO

pacIIMpEeHHUs Ta30B.

H#HAHPar#H#0OnbITEL 10 OOHAPY)KEHUIO JIEHCTBUS CHJI

MOJICKYJISIPHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHUE. PaBHOMepHOE 51
HEPABHOMEPHOE JABH)KEHHE
HH##HPar##H#CKropoCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JIBWKeHUHU. Pacu€r nmytm u BpeMeHH
JBUKECHUS
SBnenue mHepumu. 3akoH HMHepuuu. Bzammoneicteue
3.3 T€JN KaK NMPUYMHA U3MEHEHMS] CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mmepa HHEpTHOCTH Tela
34 #H#Par### InoraocTts BemecTBa. CBA3L IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B CIUHUILIC 00BéMa BC€IICCTBA




3.5

3.6

Cuna Kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C

MNOMOIIBKO ATMHAMOMCECTPA

3.7

#H#HPar### SIsnenne TAroTeHud U cwia Tokectu. Cuia

TAXKECTH Ha JPYTHUX ILIaHETaXx. Bec Tema. HeBecoMocTh

3.8

3.9

3.10

Cuna tpenus. TpeHHE CKOJIbXKEHUS U TPEHHUE IMOKOSI.

Tpenue B mpupojie ¥ TEXHUKE

#H##Par###Cnoxxenne CuJl, HaINpaBJICHHBIX [0 OJHOU

npsAMoi. PaBHOZEHCTBYIOIAs CUIT

[TpakTudeckue paboThI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBUIKEHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JEKTPUYECKOrO
aBToMOOWIIT W Tak pjanee). OmpenerneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IulocKkocTH. OnpeneneHue  IMIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHUPYIOILUE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) NIpyXKUHBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tena U

XapaKTepa COIMMPUKACAOIINUXCS HOBerHOCTeﬁ

3.11

du3ndecKkue SBICHUSI B npupoac: NMpuMeEpbl ABUKCHUSA C
pas3JIMIHbIMHU CKOPOCTSAMU B JKMBOHM M HEXXKHUBOU mpuponae,

HCﬁCTBHC CHUJIbI TPCHUS B ITPUPOAC U TCXHUKE

3.12

TexHu4yecKkue yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, "KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenune TBEpAoro tenaa. CrnocoObl yMEHBIICHUS W

YBCIIUUCHUA OaBJICHUSA

I[aBJIGHI/IC raza. 3aBHCUMOCTb JaBJICHHA ra3a OoT O6’BéMa,

TEMIIepaTypbl




4.3

Hepenaqa JaBJICHUA TBép[[BIMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHEe MAlIMHEI

4.4

3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT TJIyOWHBIL.
IMuapocraTudeckuii mapagokc. CooOIIaroNIuecs: COCyIbl.

FI/IIIpaBJII/I‘-IeCKI/Ie MEXaHU3MBbI

4.5

ATtmochepa 3emnu u atmocdepHoe nasienue. [Ipuanab
CyIIECTBOBaHUS BO3AYIIHON 00070uku 3emun. OnbiT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

Nsmepenne armocdepHoro maeneHus. llpuboper s

HU3MCPCHUA aTMOC(bepHOI‘O JaBJICHUA

JleiicTBue KHMIKOCTH M ra3a Ha TOTPYXEHHOE B HHX
Teno. BeiTamkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

4.10

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT
o0béMa mTOTpYyXKEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenre BbITAJIKMBAIOIIEH CUJIbI, TEHCTBYIOIIEH HA
TEI0,  NOrpy>k€HHOe B  KMIKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIIKMBAIOIIEH CHIIBI, JEHCTBYIOIIECH
Ha Telo0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIAE  3aBHCHUMOCTh  BBITAIKUBAOIIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJNO B KHJIKOCTH, OT 00BbEMaA
MOTPY>KEHHOW B JKHUJIKOCTh YAaCTH TEJA U OT IJIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYMPOBAHME  JIOAKM M ONpeAelieHHe €€

Ipy30N0AbEMHOCTH

dusnyeckue  ABIEHUA B NIPUPOJE: BJIMSIHUE
aTMOC(EPHOTO0 JTaBJICHUsI HAa )KMBOW OPTaHMU3M, TUTaBaHUE

pBIO
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TexHUYECKHE YCTPOWCTBA: COOOINAIOIIUECS COCY/IBI,
YCTPOWCTBO BOJAOINPOBOJAA, THJPABIMYECKUNA IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOITHOCTDB, DOHEPT U

5.1 Mexanundeckasi pabora
5.2 MexaHnueckasi MOIIIHOCTb
53 IIpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
IUIOCKOCT. [IpaBuiio paBHOBECHS phIYara
5.4 [TpuMeHeHMe paBuiIa PaBHOBECHS pbluara K 0JIOKY
«3o010T0€  mpaBwio»  MexaHuku.  Koadduument
9.5 10JIE3HOTO NercTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHunanbHas S3HEPTUU Tea, HOJHATOrO HaJl 3eMIEN
o.7 Kunernueckas sneprus
£ g [TonHast MexaHWueckas SHEprus. 3aKOH HM3MEHEHHUs M
COXpaHEHHSI MEXaHUYECKOH SHEPTHH
[TpakTiueckue paboThI:
###Par#H#Onpenenenue pabOTbl CHUJIBI TPEHUS TPHU
59 PaBHOMEPHOM JIBWKEHHMH Tela [0 TOPU30HTAIbHOU
noBepxHocTu. lccnemoBanne ycloBHH —PaBHOBECHS
peuara. Msmepenne KIIJI HakJIOHHOM MIIOCKOCTH.
M3ydenne 3akoHa COXPaHEHUSI MEXaHMYECKOW YHEPTUHU
@dusnueckue SBICHHWS B TMPHPOJE: phlYard B TeJe
5.10
YeJoBeKa
TexHuueckne yCTpOMCTBA: pblYar, MNOJBUXKHBIA U
511 HEMOJIBIKHBINA OJIOKU, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY




8 KUIACC

Kon
pa3ziena

Kon
IIpoBepsiemMbIe 3JIeMeHTHI COIeP:KAHUS
3JIEMEHTA
TEIIVIOBBIE SIBJIEHU ST

OCHOBHBIEC  TOJIOKCHUS MOJICKyanpHO-KHHGTH‘IGCKOﬁ

TEOpUM CTpOeHHus BemiectBa. Macca U pa3mepsl

6.1

MoJiekysl.  OnbIThl,  TOATBEPXKIAIOIIUE  OCHOBHBIC

MIOJI0KEHHS MOJIEKYIIPHOKMHETHUECKON TEOpHH

Mopgenn  TBEPHOrO, KHUAKOTO UM Ia3000pa3HOro
6.2 cocTosiHMK BemiecTBa. Kpucrammdeckue u amopgHbIe

Tena

OObsCHEHNE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIAPHOKHHETHUECKON

TEOpUn
6.4 CmaumnBaHue U KalWJUIIPHBIC SIBICHUS
6.5 TemoBoe pacupeHne 1 cKaTHe

Temmeparypa. CBs3p Temmepatypsl CO CKOPOCTBIO
6.6

TETIJIOBOTO JABHKCHUS YaCTHIL

BuyTtpennsist sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH
6.7

SHEPTUH: TeIIonepeada i COBEpIIeHHE PadoThI

Buzapl Temnonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
6.8

U3JTy4eHUEe

KonmyecTBO  TEIUIOTHL. ~— YjenpHas — TEIIOEMKOCTh
6.9

BEIECTBA

TemsmooOMeH U TemIOBO€ paBHOBECHE. Y paBHEHUE
6.10

TEIIOBOro OarlaHca




IImaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

6.11
V nenbHast TEII0Ta [IaBIEHUS
[TapooOpazoBanue u  KoHAcHcamus.  VcmapeHnwue.
Kunenue. VYaenbHas  Temiora mapooOpa3oBaHUSI.
6.12
3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 Bnaxxnocts Bo3tyxa
6.14 OHeprus ToIMBa. Y 1ebHasl TENJI0Ta CTOPAHUS
[MpuHnumel  paboTel  TeruioBbIX  aurarenci  KI1J]
6.15 TEIIOBOrO aBUrareisd. TeIoBble ABUTATEIM W 3aIlUTa
OKPYKaroIIel cpeJibl
3aK0H COXpaHEHUs U MPEBPAICHUS YHEPTUH B TETUIOBBIX
6.16
rpoiieccax
[IpakTuueckue paboOThI:
H#HHHPar###OnbITEL IO OOHAPY)KEHUIO JCHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
#H#HPar#H###0OnbITEI 1O  BBIPALIUMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#HHPar###0OneITEl TIO HAOJIOAEHUID  TEILIOBOIO
pacuIMpeHus Ta30B, JKUJKOCTEN U TBEPIBIX TEI.
6.17

#HH##Par###OnpeneneHue NaBieHUs BO3ayxa B OaioHe

HIIpUILIA.

#HHPar##H#OnbITh, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTD
JaBJICHHUs BO3[yXa OT ero o0bEéMa W HarpeBaHHs WU

OXJIQXKCHHS.

##H#Par###1IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKa JKMJIKOCTH B TEPMOMETPHUYECKOMN

TpyOKe OT TeMIepaTyphl.




6.18

6.19

###Par###Habmonenne M3MEHECHUS BHYTPEHHEHN
SHEPruU Tejla B pe3yJsibTaTe TeIulonepenaun U padoThl

BHCIIHUX CHUJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIPH

CMCIIMBaHNU XOJ'IOI[HOI71 n FOpr‘leﬁ BOJBI.

H#HH#Par####Onpenenenue KOJINYECTBA TETUIOTHI,
MOJlyYCHHOTO BOJOH MpPH TEIIOOOMEHE C HarpeThbiM

MCTAJUIMYCCKUM MUIUHAPOM.

#H##Par#H#Onpenenenue  yIeIbHOM — TEIUIOEMKOCTHU

BEIIIECTBA.
#HH##Par####lccnenoBanue mpoiecca UCIapeHus.

#H#Par###OnpenencHue OTHOCHTEIIBHONW — BIQXKHOCTH

BO3JayXa.

#H##Par##Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS

JIbJA.

dusnueckue SBIEHUS B HPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE U KalWULIpHbIE SBIEHUS B MPHUPOJAE,
KpHUCTaJUIbl B Ipupoze, u3nydyenue CoiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

TexHuueckue  yCTpoicTBa:  KamWUIspbl, NPUMEPHI
WCIIOJIb30BAHUS KPUCTAJJIOB, KHUJIKOCTHBIM TEpPMOMETD,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTrOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaHI/IH TCII. I[Ba poaa 3JICKTPUICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

(33.BI/ICI/IMOCTB CHIIBI B3aUMOACHCTBUS 3apsPKCHHBIX TCJI OT




BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeHaMI/I)

Dnekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro

7.3 nons. lIpyHIMD cyneprno3uiuu 3JIeKTPUYECKUX MOJIeH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JUDJIEKTPUKU
7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyILECTBOBaHUS
7.
3JEKTPUUYECKOTO TOKA. ICTOUHUKYN OCTOSHHOIO TOKA
HeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onexktpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
HaIpsHKeHHe
29 CornpoTuBieHue MPOBOJIHUKA. VY nensHOE
COIIPOTHBIICHHUE BEILIECTBA
7.10 3akoH OMa AJ1s1 ydacTKa Lenu
IlocnenoBarenpHOE M MApaJIENIBHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JEKTPUYECKOTO0 TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
3 DneKTpUuecKkue Lenu U MOTPEeOUTENH DIEKTPUUECKON
7.1
sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrosHHble MarHuThl. B3amMojelcTBUE IMOCTOSHHBIX
7.14

MAarsuToB




MarautHoe 1oie. MarduTHoe TIIOJ€ 3€MJIM U €r0

7.15

3HAUeHHE I )KU3HU Ha 3eMiie

OnbiT Dpcrena. MarHuTHOE T0JI€ SJIEKTPUYECKOrO TOKa.
7.16

[IpumeneHue 3J1IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HA TMPOBOJHUK C TOKOM.

DNeKTpOoABUTaTENIb MOCTOSHHOTO TOKa. Mcmons3oBaHue
7.17

JJIEKTPOJBUIaTelei B TEXHUYECKUX YCTPOMCTBAaX M Ha

TpaHCHOPTE

OIBITH dapanes. SIBieHne  3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHEPATOP. Croco0bl MOJIyYEHUs
7.19 3JIEKTPUYECKON SHEPIrUu. DNEeKTPOCTaHITIN Ha

BO300OHOBJISIEMBIX UCTOUHUKAX SHEPTUHU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOTIOJCHUIO SNIEKTPU3ALUU TNl HHIYKIHEH

Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS HJIEKTPUYECKOrO TOJISA Ha

MIPOBOJIHUKU U AUDJICKTPUKH.

COopka u mpoBepka pabOTBl DSIEKTPUUECKON Ienu

MOCTOSHHOI'O TOKA.
7.20

H3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryinpoBaHue HAPSKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYHICTO 4YCPe3
PE3UCTOP, OT COMMPOTHUBIICHUSA PC3UCTOPA U HAIPAKCHHUA

Ha Pe3UCTope.

OHLITBI, ACMOHCTPUPYIOIIHC 3aBUCUMOCTb
QJICKTPHUYCCKOI'0 COIIPOTHUBJICHUSA MHNPOBOJHHUKA OT €TO

JUTHBI, TIIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHaa.




7.21

7.22

IIpoBepka TmpaBuUila CIOKEHUS  HANPSOHKEHUU  IIpU
IIOCIIEIOBATENIbBHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
IIpoBepka npaBuiia Il CWIbI TOKA IPU MAapajLICIbHOM
coeluHeHUU  pe3ucrtopoB.  OmnpexpeneHue  pabOTHI
JNEKTPUYECKOTO  TOKA, HMIYLIEr0 4Ye€pe3 PEe3HUCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIJIEISIEMON Ha pe3ucTtope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, WAYILIEr0 Yepe3 JaMIIO4Ky, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aMMOJCHCTBHS IOCTOSSHHBIX MAarHWTOB.
W3y4yeHre MarHuTHOTO MoJisl MOCTOSIHHBIX MarHUTOB IPU
uxX oOwvenuHeHMM W pazgeneHud. MccnenoBanme
JEHCTBUS AJIEKTPUUYECKOTO TOKA Ha MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJCHCTBHS KaTyIIKA C TOKOM M MAarHuTa OT CHJIBI
TOKAa W HallpaBJIEHHUS TOKa B KaTylike. l3yueHue

I[CﬁCTBI/I?I MAargiuMTHOIrO IoJii Ha IMPOBOAHUK C TOKOM.

KoHnctpyuposanue u U3y4EHUE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KIIJ
JJIEKTPOJIBUTATEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO SABJICHUSA SHCKTpOMaFHHTHOﬁ WHAYKIWHA:
HCCIEIOBaHHE W3MEHEHHMH 3Ha4YeHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKa

Ousnyeckue SBIEHUS B TMPUPOJE: DIEKTPUUYECKUE
SBIEHUS B  arMmocdepe, DIEKTPUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMJid, Apend MOFOCOB,
POJIb MAarHuTHOI'O IIOJIA AJId KU3HU Ha 3CMJ'IG, ITOJIAPHOC

CHUAHHC

TexHudeckue yCTpPOMCTBA: DIIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJICKTPUUYECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE  IPUOOpHI,  HarpeBaTeiIbHbIC

ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE




OpCaOXPaHUTCIIU, OBJICKTPOMArHUT, JJICKTPOABUTATCIIb

IIOCTOSHHOI'O TOKA, reHEpaTop IMMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon anemenra [IpoBepsieMble 271EMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA

8.1 Mexannyeckoe ABWKeHMe. MarepuasbHas — TOYKA.
Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimonnHeitHoe aBuxeHue. CpenHsis

8.4 U MIHOBEHHas CKOpPOCTh Tejla INpH HEPaBHOMEPHOM
JIBYKEHUH

8.5 Yckopenue. PaBHOyCKOpEeHHOE IPSAMOJIMHEHOE
JIBIDKEHUE

8

8.6 CobOoauoe nanenne. OnbITe! [anunes
PaBHOMepHOE ABHKEHME MO OKpyx)HOCTU. llepmon wu

8.7 yactota obOpaimeHus. JIuHeiliHas M yrioBas CKOPOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHHE

8.8 Ilepsslii 3axkoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona

8.11 [TpuHIUTT Cynepro3uuy CUl

8.12 Cuna ynpyrocrtu. 3akoH ['yka




Cuna TPCHUMA: CUJIa TPCHUA CKOJIL)KCHHA, CHUJIa TPCHUA

8.13
MIOKOS, IPYTHe BUIbI TPEHUS

8.14 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTCHUS.
Yckopenue cBOOOAHOTO MaJACHUS

515 Jemwxenne  mmaHer  Bokpyr — Connma.  IlepBas
KOCMHYECKasi CKOPOCTh. HeBecOMOCTh U meperpy3ku
PaBHOBecue MaTepuaibHONM TOYKH. AOCOIOTHO TBEPAOE

8.16
TEJ0

8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIVIEHHOW OCBIO
BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH

8.18 Nmnynec Tena. U3menenne nmiynbca. Mmmnyiibce cumsl

8.19 3aKOH COXPaHCHHS UMITYJIbCA

8.20 PeakTtuBHOE nBUXKEHUE

8.21 Mexanundeckas padoTa U MOIITHOCTb

8.9 Pabora cun Tsxectw, ynpyroctd, TpeHus. CBa3b
SHEpPruu u paboThbl

893 [lorennmaneHast SHEpPrus Tena, MOAHATOIO  HaJ
TMOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHumanpHas 3HEPIrUs CKATON NPYKUHBI
Kunernueckass sHeprusi. Teopema o0 KHHETHYECKOMH

8.25
SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue pabOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUs Opycka

8.27

WM ABWXKCHHUA IIAapHUKa I10 HAKJIOHHON IIJTIOCKOCTH.
OHpC)ICJ'ICHI/IC YCKOPCHUSA TCJIa IMPU PABHOYCKOPCHHOM

JABUXXCHUHU I10 HaAKJIOHHOH IIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIPH

PAaBHOYCKOPCHHOM JIBHUXKCHHUU 0e3 HayaJbHOI CKOpPOCTH.

[IpoBepka THUIOTE3bI: €CIU NPU PABHOYCKOPEHHOM
JIBIKEHUU O€3 HAauvadbHOM CKOPOCTHU IMYTH OTHOCSITCS
KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE

IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro naBieHus. OrmnpeneneHue
kodddunmeHTa TpeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTH TpYXHHBL. OnpenencHue padOThI  CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBIDKCHHH Tella TI0
TOPU30HTANILHON MoBepxHOCTH. OrmpeneneHue padoThI
CUIBI  yOpPYyrocTd  Ipu  HOABEME  Ipy3a  C
UCITIOJIb30BaHUEM  HETOJBIKHOTO W TOJBUKHOTO

OJIOKOB

8.28

8.29

dusznyueckue SBJICHUS B npupoac: NMpujiIrBbl U OTJIMBBI,
ABMOXKCHUC IIJIaHCT ComHeuHoM CUCTCMbI, PCAKTHUBHOC

ABWIKCHUC KMBBIX OPraHu3MOB

TexHuueckue  yCTpOMCTBA:  CHOUIOMETP, JIATYUKHU

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHUSA, PAKCTHL

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

9.1
KOJIEOAHUH: IepHO/], YacTOTa, aMIUIUTY 1A
9.2 Maremarnueckuit u NpYyKUHHBIN MasITHUKU.
[IpeBparieHre sHEPrun Npu KojaedaTeIbHOM JBHKEHUH
0.3 3aryxatomue KoyiebaHusi. BbIHyXIeHHBIE KoyeOaHus.
Pe3onanc
Mexannueckue BoJHbL. CBOWCTBa MEXaHUYECKUX BOJIH.
0.4 [IpononpHBIE M moOINepeyHble BOJIHBL. J[JTMHA BOJIHBI H

CKOpOCTh €€ pacnpocTpaHeHUs. MexaHu4ecKrue BOJIHBI

B TBEP/IOM Telle, CECMUYECKHE BOJIHBI




9.5

9.6

9.7

9.8

9.9

3Byk. [')pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
WNudpa3Byk U yabTpa3ByK
[IpakTryeckue paboOTHI:

OmnpeneneHne YacTOTBI M MepuoAa  KoJieOaHWH

MaATCMaTHU4YCCKOIro MassiTHHUKaA.

OnpeneneHue 4acToTbl M Iepuoja  KoseOaHUi

IMPY>KUHHOI'O MasATHHKA

HccnenoBanue 3aBUCUMOCTH — TepHoja  KoieOaHui
NOABEUIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJeOaHUi
NPY>KHHHOTO MAasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH nepuosa KoJIeOaHU! rpy3a,
HOABEUIEHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH

npyXuHbL. MI3Mepenune yckopeHus CBOOOTHOTO MaieHUs

dusnyeckue sABJICHUS B MPUPOJIE: BOCIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,

HyHaMHu, 5X0

Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIOJIB30BAHHC

yJIbTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10
10.3

10.4

9HeKTpOMaFHI/ITHOC I1oJIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
[ITxana 31EKTPOMArHUTHBIX BOJIH

3HeKTp0MaI‘HI/ITHa}I npupoga CBCTaA. CKOpOCTL CBCTa.

BosHOBEIE CBOMCTBA cBETA

[IpakTuyeckue pabOTHI:

N3ydyeHne CBOWMCTB  SJIGKTPOMAarHUTHBIX BOJH €

MTOMOIILI0 MOOUITBHOTO TenedoHa




10.5

10.6

dusnueckue SBIEHUS B TNPHUPOJE: OHOIIOTHYECKOE
neiicTBue BUJUMOTO, yIbTpaduoIeTOBOrO u

PEHTI€HOBCKOI'O U3JIy4YeHUN

Texunueckue YCTpOﬁCTBaZ HCITIOJIB30BAHUC

OJICKTPOMAruMuTHLIX BOJIH JJIA COTOBOM CBS3U

11

CBETOBBGBIE ABJIEHUA

111

11.2

queBa;I MOACIb CBETA. Wcrtounukwu cBera

[IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

11.4

115

11.6

11.7

Otpaxxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs

CBC€Ta

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKoH IMpCIOMJICHHA  CBCTA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA
JIunza. Xop jiydeil B JIMH3€

OnTHueckast cHCTeMa (bOToanr[apaTa, MHUKPOCKOIIa H

TCICCKOIIa

I'maz kak onThdeckas CHCTEMa. BJ'II/IBOPYKOCTB 151

JAIbHO30PKOCTh

11.8

Paznoxenue Oenoro cseta B cektp. OnbiTel HploTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX BETOB. I{I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHUMOCTH yria OTpPAKCHUA

CBC€TOBOT'O JIyda OT yTIJia maJICHUs.

N3yuenne xapakTepUCTHUK H300pakeHUs MpeaMeTa B

TIJIOCKOM 3€pKajic.

HccnenoBanue 3aBUCMMOCTH yria IpCIOMIICHUS
CBC€TOBOT'O JIy4da OT yrjia maacHUA Ha rpaHUlC «BO3AYX —

CTCKJIO».

[Tonydyenne m300pakeHUN C MOMOILBIO CcOOUparoIIe




JINH3HI.

Omnpenenenne (QOKYCHOrO pacCTOSIHUS M ONTHYECKOM

CHJIBI COOMpAIOLIEH JIMH3HI.
OnBITHI 1O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OneITbl 0 BOCHPUSTHIO LBETA MPEAMETOB IPU HUX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

dusznueckue SIBICHUS B npupoac: 3aTMCHUA COJIHI_[a n

11.10 JlyHbl, 1IBETa TEJ, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
(doToanmapar, ONTUYECKHUE CBETOBOIbI

KBAHTOBBIE SABJIEHUA

121 OmnbiTel Pezepdopna u miaHerapHas MOJENb aToOMa.
Mopnaens atoma bopa

199 Hcnyckanue W TOTJIOMICHWE CBETa aroMoM. KBaHTHI
JluneiuaThie CIEKTPHI

12.3 PagnoaktuBHOCTB. Anb(da, OeTa- 1 raMMa-u3IyyeHHs

124 Crpoenne aromHOoro siipa. HykioHHas Mozenb
aToMHoro siapa. M3otomnsl

12

128 PaguoaktuBHble npeBpamenus. [lepuoa momypacmana
aATOMHBIX IEp

126 SnepHble peakiuu. 3aKOHBI COXPaHEHHs 3apsJI0OBOrO U
MacCOBOTO YHCET

12.7 DHeprust CBSI3HM aTOMHBIX siyiep. CBsI3b MacChl M SHEPTHH

128 Peakiuu cunTe3a u neneHus saep. MIcTouHUKY SHEpruu
CouHIta 1 38311

12.9 Snepnas osHepreruka. JlelicTBHE€  paJMOAKTHUBHBIX

H3J’Iy‘-IeHPII>i Ha JXUBBIC OPTraHU3MbI




12.10

[IpakTuyeckue pabOTHI:

HaGntoneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB

HU3Ty4YCHHUA.

I/ICCJ'IG,Z[OBaHI/Ie TPEKOB: M3MCPCHUC ODHCPIrUHM YaCTHUIBI

10 TOPMO3HOMY yTH (110 (hoTOrpadusim).

N3mepenue pagnoaktuBHoro ¢poHa

12.11

®dusnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE Iy4H,
PaaUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MMHEPAJOB,
JEICTBUE pAJUOAaKTUBHBIX M3IYyYEHHM HAa OpraHu3M

YCJIO0BCKa

12.12

Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMCETP, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYEeCKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBa, O (U3MUECKON CYIIHOCTH SIBJICHMM HPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InuyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUYECKUX SBICHUI
B OKpYXKAalOUIEM MHpE, BBIIEIAS HUX CYILIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU U WCIOJB30BaHUE WX JUIsI pelIieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MpoNHeCChl, UCIIOJIb3Y (I)YHI[&MCHTEUIBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenne ocHOBaMHM METOOB HAy4YHOTO TIO3HAHHS C YYETOM




coOIIO/IeHHsI TIpaBUII O€30MacHOro TpyJa: HaONoAeHHE (HU3UYECKUX

SIBJICHUU

YMEHHE CaMOCTOSITEIbHO COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOTO Habopa o0OpYIOBAaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ

OIIbITa U 3aIIMCBIBATDL €I'0 PC3YJIbTATHI, (bOpMan/IpOBaTB BBIBOJbI,

IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEJITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY [0 MHCTPYKLHUM, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IIOJYUEHHBIE PE3YJILTATHI C

y4€TOM 33/IaHHOM MOTPEHIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;

IMPOBCACHUC HCCIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCJIGI[OBaHI/Iﬁ;
CaMOCTOATCIIBHO CO6I/IpaTB OKCIICPUMCHTAJIbHYKO  YCTAHOBKY U
IMPpOBOANTD HCCICIOBAaHUC Io HHCTPYKIIUHU, MMpEaACTaBJIATh
MOJIYUYCHHBIC 3aBUCUMOCTU (I)I/I3I/I‘ICCKI/IX BCINYHNH B BHAC Ta6J'II/II_I u
I‘pél(bPIKOB, YUUTBIBATh NOTPCHIHOCTH, ACJIATh BBIBOJLI 110 PE3YyJibTaTaM

HCCIICOOBaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, XHJAKOCTEH U TBEPABIX TeJ, IJIAaHETapHas MOJENIb aTroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbsSICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yucjlie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUeHHbIE CBOMCTBA (U3NUECKUX

SIBHGHHPJI, (1)I/I3I/I‘I€CKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU 1 MOJCIN

VYMenne pemarh pacuéTHple 3agaun (Ha 0aze 2 — 3 ypaBHEHHN),
UCTIONB3Ysl 3aKOHBI W (opMysbl, CBs3bIBaOIIME (pU3UYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC€ YCIOBHC 3aJayu,
BBISBJISITH HEJOCTAIONINE JaHHbBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBIC I €€ PEeIleHUs, UCTOIb30BaTh CIIPABOYHbBIE JaHHBIC,
MPOBOJUTH PAcUy€Thl U OLIEHUBATh PEAIUCTUYHOCTH MOJYYEHHOIO

3HaYeHMUs (PU3MUECKOll BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh




10

(bu3MUecKoil BETMUMHBI, TOJIyYeHHON NP PEIICHUH 3aa4n

VYMeHHe XapakTepH30BaTh INPHHLUIBI JEHCTBUS  TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJOTUYECKUX IPOLECCOB MO UX OMUCAHUIO, UCTIONB3Ys 3HAHHS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOoAuMble (PHU3NUECKUe

3aKOHOMEPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (UBHYECKUX SBICHHAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreyeHHss O€30HMacHOCTH — TPHU
oOpamieHun ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHHS B OKPYXKAIOIIEH cpele; MOHMMaHUE
HEOOXOMMOCTH TPUMEHEHHS JOCTIKEHHHA (UMK W TEXHOJIOTUI

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHpOpMaLUU
(GU3MYEeCKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOM MH(pOpMalMM Ha OCHOBE MMEIOUIMXCS 3HAaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUl HAy4HO-TIOMYJISPHYIO JIUTEpaTypy
(GU3UYECKOTO CONEp)KaHUS, CIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajgeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JpPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexannyeckoe aBukeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
OTHOCHUTENBLHOCTD JABHUXKXCHU A
PaBHOMEpHOE M HepaBHOMepHOe JBMkeHHE. CpeaHss ckopocTh. PopMmyina st
1.2 BBIYKCIICHUS CpeHE ckopocTH: V = S/t
PaBHOMepHOG HpﬂMOJII/IHef/'IHOG JABHXXCHUC. 3aBUCUMOCTH KOOpAWHAThI TCJIa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUXKEHUSI:
13 x(7)=x, +vut
I'paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, TMPOEKIIUN
nepeMenieHusl, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JABHUXKCHUU
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
HpSIMOJ'H/IHeI\/JIHOFO JABHUKCHUSA:
EQ
Se(f)=vy *i+a* =
=
@opMynbl ISl TPOECKUUU TEPEMEUIEHUs, MPOCKIUU CKOPOCTH W MPOEKLIUHU
1.4 YCKOPEHMS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKECHHU:

2
5. (D) =vy, -r+ax-3.

U_‘.(f) =Up, T4, r,
a. (f)=canst,

o] o]

-y =2
Usy Uis “ 8y

I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN




CKOPOCTH, NPOEKLUUU IEPEMEIIEHUS, KOOpAMHATHl IpPU PaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JBMXKXCHUU

1.5

CBoOogHoe naznenue. Gopmyibl, OMUCHIBAIOLINE CBOOOAHOE MAaJ€HUE Tela I10
BEPTHKAIN (JIBI)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH JJsi TNPOEKUUH YCKOPCHHS,
IPOEKIUN CKOPOCTH W KOOPIMHATHI TPH CBOOOAHOM TWAaJCHHUU TeNa IO

BEPTUKAIH

1.6

1.7

1.8

CkopocTh pPAaBHOMEPHOIO JIBMKEHHUS Tejla 10 OKpykHOocTH. HampaBienue

CKOpPOCTH.

CDOpMy.]'Ia IJIs1 BBIYUCIICHUSI CKOPOCTHU HYCpPE3 paanyC OKPYKKHOCTH U IICPHUOI

oOpareHus:

2R
T

HeHTpOCTpeMI/ITeHLHOG YCKOpCHHC. HanpaBneHHe OCHTPOCTPEMHUTCIIbHOT'O

ycKkopeHnusi. @opmyiia i1l BBIYUCICHHS YCKOPEHNUS:

2

_u
“WR

q)opMyna, CBA3bIBAarONIaAa NMNepruoa U 4aCToTy 06pameHI/151:

Macca. IInotaocts BemectBa. @opmyJia sl BBIYUCICHHS TIJIOTHOCTH:

_m
V

Cuna — BCKTOPHAsA (I)I/ISI/IquKa}I BeanunHa. CHOKEHHUE CUTT




1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d
1.10
CoHarnpaBiieHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJI0
B3aumoneiicteue ten. Tperunii 3akoH HeroToHa:
Fy y=-F
1.11
TpeHue Mokosi U TpeHHUE CKONbXeHUs. PopMyria AJig BBIUUCICHUS MOJYJISI CUJIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 = H
Hedopmarust Tema. Ynopyrue u Heynpyrue nedopMaiuu. 3aKOH YOpyroi
nedopmaruu (3akon ['yka):
Bcemupnoe Tsarorenue. 3aKOH BCEMHPHOTO TATOTCHUS:
My -1,
F=G.-—1 _2
R
1.14

Cuna TshKeCTH. yCKOpCHI/IC CB060,Z[HOFO naaCHUs.
(DopMyna JJIs1 BBIYMCIICHUSA CHUJIBI TAXCCTH BOJIM3HU IMMOBCPXHOCTHU 3emmu: F = mg.

JIBmxenue mnanet Bokpyr Comnia. [lepBas kocMuueckast CKOpOCTb.




1.15

HesecoMocTs 1 nieperpysku
Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUMHa.
D=mi

Nmnynbe cucremsl Ten. M3menenne uMmiryabca. IMIynbse cuiibl

1.16

1.17

1.18

3akoH COXPAaHCHUS UMITYJIbCa JIA BaMKHYTOfI CUCTCMBI TCJI:
D=nyU i,y =const
PeaktuBHOE NBHXKEHUE

MexaHnuueckas pa60Ta. (DOpMy.]'Ia JJIA BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fscosct

MexaHnuyeckast MOIITHOCTD:

=24
I

Kunernueckas u NMOTCHIUAJIbHAA SHCPIHU. q)OpMy.]'Ia JJIs1 BBIYMCIICHUA

KMHETUYECKON IHEPTHHU:

}JEJE
Ep=—r

TeopeMa 0 KHHETHYECKOM OHEPIUH. <D0pMyna JJIS BRIYMCIIEHUS MOTEHIIHAIBLHOMN

OHEPTrUU TCjia, MOAHATOIO

HaI 3eMIEN:

E,=mgh




MexaHudeckast SHEPIHUs:

E=E;.+E P
1.19 .
3aKOH COXpaHEHUs1 MEXaHU4eCKOH 3Hepruu. @opmyiia Juisl 3aKOHa COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpalienre MEXaHMUECKOM SHEPTUH MPU HATUUUH CUIIBI TPEHUS.
ITpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonBrxHBIN 1 HenoABWKHBINA 0yi0ku. KIT/| mpocThIx MeXxaHW3MOB,
n= Aﬂmma
‘%1‘13&%:&:&33
JlaBneHue TBEPAOTO Tea.
dopMyna 17151 BBIYMCIICHUSI 1aBJICHUs TBEPIOTO Tena:
_F
Pe3
JlaBnenue raza. ATMOCepHOE 1aBJICHHE.
1.21
['unpocraTyeckoe 1aBiieHue BHYTPH KUKOCTH.
dopmya 7151 BBIYUCICHUSI 1aBICHUSI BHYTPU KUJAKOCTH:
P=P+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
193 3akoH Apxumena. QPopMyna AJig ONPENEICHUS BBITAJKUBAIOLIECH CHJIBI,

JIEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM ras:




Fape =PEV
YcnoBue mimaBanus tena. Ilnasanue CyI0B M BO3QYyXOILIaBAHUC

Mexanudeckue KosieOaHus. AMIUIMTYJa, TEpUOA M 4YacToTa KoJeOaHHil.

dopmya, cBA3bIBAIONIAs YACTOTY U MEPUO]] KOIEeOaHU:

1.24
1
V==
T
195 MaremaTuueckuii MU MNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sHepruv MOpu
KoJ1e0aTeIbHOM JABMKCHUU
1.26 3aryxaroiue konebanus. BeinyxieHHble kKoneOanus. Pezonanc
Mexanunyeckue BonHBI. [IposiosibHBIE M TMOMEpeyHble BOJHBI. J[TMHA BOJHBI U
CKOPOCTb paclpOCTPAHEHUS BOJIHBI:
1.27 )
h=v-T
128 3Byk. ['poMkocTs U BbicoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha T'PaHUIIE
nByx cpen. MH(ppa3Byk u yibTpa3ByK
IIpaxmuueckue pabomoi
N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
OPYXUHBL, KOd(PPUIHEeHTa TPEHHUS CKONBbKEHUS; paOOThl CHIIBI TPEHUS, CHUIIBI
YIOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMSI OpycKa IO HAKJIOHHOH IUIOCKOCTH;
yCKOpeHuss Opycka Mpu JBMIKEHHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl U
nepuosia Koie0aHWH MaTeMaTH4YeCKOTO MAasTHHKA, YacTOThl W  IEepPHOa
Kose0aHui MPYKUHHOTO MasTHUKA,; MOMEHTa CHIIbI, IEHCTBYIOIIETO Ha phIYar;
1.29

paboThl CWJIBI YHOPYrOCTH NpU NOIBEME Ipy3a C MOMOIIBIO HEMOABHKHOIO
070Ka; pabOThI CHIIBI YIPYTOCTH IPU MOAbEME Ipy3a C MOMOIIBIO MMOBUKHOTO

OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUAKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAacChbl T€Ja; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
poZia MOBEPXHOCTH; CWJIBI YNPYIOCTH, BO3HHMKAKOIIEH B MPYXHUHE, OT CTEIEHHU

negopManuu MPYKHUHbI, YCKOPEHUs1 OpycKa OT yIila HaKJIOHA HAaIlpaBISIOLICH;




nepuoa (4acToThl) KoieOaHU HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJA
Kojie0aHU MPYKUHHOTO MAasTHHKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
MCCJICIOBAHNE HE3aBHCHUMOCTH IEpHOJa KOJeOaHWH HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

QDusuueckue s61eHUSA 6 Npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOI MPUPOJIE, IEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TCXHUKC, TMPUWIMBbBI W OTJIUBBI, JABWKXCHUC IIJIAHCT ConHeyHoM CUCTEMBI,

1.30
PEaKTUBHOE JIB)KCHHE YKHUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHHE
aTMOC(EpHOro JaBJCHUS HA >KMBOW OpraHU3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB KMBOTHBIMH, 3€MJICTPSCEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpeHI/IH, Z[I/IHaMOMCTp, IIOAIIMNITHUKH, paKeTI)I, pI)ILIaF, HOIIBH)KHLIﬁ )41

131 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIOIIUEC COCYAbl, YCTPOWCTBO BOJOMPOBOJIA, THAPABIUYECKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3IXOJIOT,
UCTIOJIb30BaHUE YIIBTPa3BYKa B OBITY M TEXHHUKE

2 TEITJIOBBIE ABJIEHUA

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSAPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannuaeckue u amopgHbie Tena

2 2 I[BI/I)KCHI/IG HqaCcTHIL BCIIIECTBA. CBfISB CKOpOCTI/I JABHUXKXCHUS JaCTUIL C
Temmneparypoil. bpoyHosckoe aBmxenue, nuddysus

2.3 CMmauuBaHue M KanWUISPHBIE SIBICHUS

2.4 TemutoBOE pacIipeHne 1 CKaThue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas sHeprus. Pabora u Teruonepenaya Kak CIOCOOBI H3MEHEHUS
BHYTpPEHHEH 2HepTUu

2.7 Buppl Terionepenaydn: TerONpOBOIHOCTh, KOHBEKIINS, U3TyYEHUE

28 Harpepanue wu oxnaxnaenue Ten. KoaumyecTBO  TEmOTHL. Y aeiabHas

TETUIOEMKOCTD:




O=am(t,—1)

3aKkoH COXpPAaHCHUA SHCPIrurM B TCIUIOBBIX IHpOoHECCaAX. ypaBHeHI/Ie TCIIJIOBOI'O

Oaianca:
2.9
O +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3meHeHHe BHYTPEHHEN SHEpPruyd B IPOLECCE
UCTIapeHUss M KOHJACHcanuu. KHWIIeHWe JKHIKOCTH. YJIeldbHas TeIioTa
2.10 napoo6OpazoBanus: L = Q/m
2.11 BrnaxHocTth Bo3ayxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OJHEpPruM MpH
TUTABJICHUW M KPUCTAJUIM3AIMA. Y IeTIbHAS TETUIOTA TIIABJICHUS
2.12 5. Q
m
BHyTpeHHss SHEprus CropaHus TOIUIMBA. Y AeNbHAs TeIIOTa CrOpaHus TOIUIMBA:
= m
213 4=
2.14 [Tpuntmne! padote! TeroBbix aeurareneil. KI1J[ TeroBoro apuratens
Ilpakmuueckue pabomol
W3mepenune yaenpHON TEMIOEMKOCTH METaUIMYECKOTO MIIWHAPA; KOIUYeCTBa
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
2.15

MacCCbl, B KOTOpPYIO OIIyHICH HarpeTBIﬁ OUWIMHAP; KOJIWYCECTBA TCIIJIOTHI,
OTJAHHOT'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIIYCKaHUA €ro B BOIAY KOMHATHOH
TEMIICPATYPHhI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO3yXa, y,Z[CJIBHOﬁ TCIIJIOTHI

iaBieHus Jnpaa. VccnenoBaHue W3MEHEHHs TeMIlepaTypbl BOJABI  MPHU




Pa3JIMYHBIX YCJIOBHUAX; SBJICHUSA TEI000MEHA npu CMCIIMBAHHUU XOHOILHOI71 u

ropsiuei BOJbI; Mpolecca UCIapeHus

Dusuneckue sA6/1eHUS 8 npupode.‘ MMOBCPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJE, KpUCTALIBI B mpupoje, u3nydyenue CoJiHila, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoticmea: KanWUIAPbl, IPUMEPHI UCTIOIb30BAHUS KPUCTAILIIOB,

917 JKUJIKOCTHBI TEPMOMETp, NaTYUK TEeMIepaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, BUTATEIb BHYTPEHHETO
CrOpaHus

3 SJIEKTPOMAI'HUTHBIE SIBJIEHM S

3.1 OnekTpusanus Ten. [[Ba Buia 31eKTPUIECKUX 3apsi0B

3.2 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUS JICKTPUUECKOTro 3apsiia

34 Onektpuueckoe mose. Hampsok€HHOCTh  anekTpuueckoro moind.  [lpunnmmn
CYNEePHO3UINH JIEKTPUUECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpuyeckux 3apsaoB. JlelicTBHE 3IIEKTpUUECKOrO TMOJsS Ha
ANEKTpUUECKUe 3apsabl. [[pOBOAHUKY U JTUIIIEKTPUKU
[TocTostHHBIN 31eKTpUUecKuid TOK. JlelicTBUs anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
l=q/t,U=A/

3.6 q L q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:

3.7 R =pl/S

3.8 3akon Oma aiis yyactka anexrpuueckon ernu: | = U/R




ITocaenoBateabHOE COCAUHCHHE IIPOBOAHHKOB!

1, =1, U=U,+U,. R=R,+R,

39 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUSI:
U=U;I=1I+1I; R:%.

CwmenraHHble COSTMHEHUS TPOBOIHUKOB
PaboTa u MmomHOCTH A5tekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jxoynsa — Jlenia:

3.11 2

: O=I"-R-t

312 OnbiT Opcrena. MarHuTHOE IMOJI€ OPSIMOTO MPOBOJHHUKA € TOKOM. JInHUM
MarHUTHOW MHIYKIIUH

313 MaramuTHOE IIOJIE IIOCTOSHHOTO MAarHuTa. B3anMoJeicTBHE ITOCTOSHHBIX
MarduToB

3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOAHUK C TOKOM

3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenuna
Ilpaxmuyeckue pabomuol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.

3.16

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HAIMPSDKEHUs Ha KOHIIAX MTPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOMIAJN €0 MOINEPEYHOI0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJICHUA.




HpOBepKa npasujia I 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHHUH IIPOBOAHHMKOB, IIpaBWjIa IJId CHJIBI J3JICKTPUYCCKOI'O TOKa IIpU

[apaJuIeIbHOM COEIMHEHUH IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUA 6 Npupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiIH, Ipeld MmoocoB,
POJIb MArHUTHOTO TIOJIS JUTS XKM3HH Ha 3eMile, MOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUUECKOW  DHEPIUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIICKTPUICCKHE
NPEJOXPAHUTEIH, DJIEKTPOMArHUT, ODJIEKTPOABUTATEIbh IOCTOSIHHOTO TOKAa,
TEHEPATOpP MOCTOSHHOT'O TOKa

3.19 DneKTpoMarHuTHBIC BOJHBL [1Ikaa 371eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas monenb cBera. IIpsiMonMHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 Hucniepcus cBera

3.4 Jlunza. Xox nyueit B nunze. DokycHoe paccTosiHue JIMH3BL. OnTHYecKas cuia
mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsI
IIpakmuyeckue pabomol
###Par#H#113mepeHne oNTHYECKON Cuibl coOuparomeld JUH3bI; (OKYCHOTO
paccTosiHusl coOuparoleit JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB IMpeIMeTa U
M300paKeHMsI, KOT/Ia MpeIMeT PACIoJIOkKEeH B JBOWHOM (HOKyce), IMOKazaTels

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanne CBOWMCTBA HM300pa)KE€HUs, TMOJYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHUs (OKYCHOTO DPACCTOSIHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJia MPEIOMJICHHS CBETOBOTO JIy4a OT yrIjla TaJeHHs Ha
TPaHUILIE «BO3IYX — CTEKIIO»

3.27

Dusuveckue s6neHUL 8 npupode.‘ 3aTMCHU A COJ'IHI_[a n .HYHBI, oBE€Ta TCII,




ONTUYECKUE SBJIECHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texnuuyeckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE

3.28

CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA

i1 PannoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydenus. Peaknuu anbda-u Oera-
pacmazna

4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-uactui. [lnanerapuas Mmonens aToma

4.3 CocraB aTroMHOTO sipa. M30Tomb!

4.4 [Tepuon nmonypacnaia aTOMHBIX sIep

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MacCOBOTO YHCEN
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHYECKHE JIy4YH, PaJUOAKTUBHOE W3JIYYCHUE TPUPOJHBIX MHHEPAJIOB,
JeicTBUE paJMOaKTHBHBIX U3TYYCHUN Ha OPTaHN3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHIUBHUIYaTbHBIN JO3UMETP, Kamepa

BI/IJII)COHa, AACPHad SOHEPreTuka







TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne KoimmuectBo DJIeKTpOHHbIe (LM (poBbIE)
HanmenoBaHue pa3/ie/ioB U TeM NMPOrpaMMbl
n/n o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
Pa3znen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIET0
Mupa
bu6mmoreka [JOK
11 Pusiica - Hayka o Mpupoae 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: 2
12 PH3HHCCKHE BENHHHHbI https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO ITO3HAHMS 2 bubmorexa LIOK
' Y A https://m.edsoo.ru/7f416194
Hroro o pazneny 6
Pasnen 2.1lepBoHavanbHble CBeJeHNsI 0 CTPOCHUH BelleCTBA
bu6mmorekxa [OK
. 1
21 Crpoeiie peliecTsa https://m.edsoo.ru/7f416194
2.2 JIBr>keHre U B3aMMOJICHCTBHUE YaCTHI] BEIIECTBA 2 bubmorexa LIOK
' A Het https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2

bubmmoreka [JOK



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

https://m.edso0.ru/7f416194

Hroro no pazneny 5
Paznen 3./IBuskeHune U B3auMo/ieiicTBHeE Tel
bu6mmoreka [JOK
31 Mexatrsieckoe ABrOKeRHe 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: 4
32 Hnepuuis, Macca, mI0THOCTS https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
33 Crra. Bugst cut 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, )KMIKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHus: TBEPABIMU TEIAMU, KUAKOCTIMU 3 bubnuorexa [JOK
' Y razamu https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
. 5
42 Hlaprerne KuKocTH https://m.edsoo.ru/7f416194
bu6mmorekxa [OK
: 6
4.3 ATMocdepHOe naBieHue https://m.edsoo0.ru/7f416194
4.4 JleficTBHE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO 7 bubmmorexa [IOK
' s 124 https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nea 5.PaboTa 1 MOIIHOCTb. JHeprus
5.1 Pabora 1 MoIIHOCTE 3 Bubmiorexa OK

https://m.edso0.ru/7f416194



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

bubmuoreka [JOK

52 Hpocreie Mexanu3mb! ° https://m.edso0.ru/7f416194
bu6mmoreka [JOK
53 Mexasueckas SHeprus 4 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

8 KVIACC

Ne KoimmuectBo DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3ejioB H TeM MPOrpaMMbl
n/n o0pa3oBaTe/IbHbIE PeCypChl
4acoB
Paznen 1.TenyoBble iBI1eHUSA
bu6mmoreka [IOK
: 7 7
11 (CTpocHHe H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 21
1.2 Temnorbie mporeccet https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pazjnen 2.0JiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNEKTpUYECKHE 3apsabl. 3apsHKEHHBIE Tela U UX 7 bub6nuorexa [IOK
' B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. i i 20
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 6
23 MarHiTHbIe SBICHI https://m.edsoo.ru/7f4181ce
bu6mmorekxa [OK
: 4
24 ICKTPOMATHHUTHAs LY KIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

Ne KoimmuectBo DJIeKTpOHHbIe (LM (ppoBbIE)
HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbI
n/n o0pa3oBaTe/IbHbIE PecypChl
4yacoB
Pa3znen 1.Mexanuueckue siBJIeHUs
bu6mmoreka [IOK
. 10
1.1 MexaHnnyeckoe JBUKEHHE U CIIOCOOBI €r0 OMUCaHUs https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
: i 20
12 BamaoeiCTaHe Tex https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: 10
13 SaKOHBL COXpaHCHis https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2.Mexanuveckne KoJie0aHUs U BOJHBI
bu6mmorexa [IOK
: 7
21 Mexartirieckite konebaris https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: . 8
22 MexaHiHeckHe BOIHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3.2/1eKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE
BOJIHBI
bu6mmoreka [JOK
3.1 DIIEKTPOMArHUTHOE TOJI€ M 3JIEKTPOMArHUTHBIC BOJTHBI 6

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nen 4.CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 6 Eubmiorexa OK
' paclpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Pasnoxxenne 6emoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Htoro no paznemny 15
Pa3nena 5. KBaHTOBBIE SIBJIEHHSA
5.1 Hcnyckanne 1 mori HHE CBETA AaTOMOM 4 Bubmaorexa IJOK
' e © 1 HOTIOMICHHC CBE OMO https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 #lnepHbie peakiiin ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6.IloBTOpUTE1bHO-0000IIAIOINI MOLY 1B
6.1 [ToBTOpeHue 1 0600IIeHNE coepKaHus Kypca pu3uku 3a 7-9 9 bubnnoreka [JOK
' KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
No Tema ypoka Kontp.
i paboThl

1 ®du3uka — Hayka 0 Ipupoae. SABiIeHUs TPUPOILI

2 dusnueckue sIBICHUS

3 Du3nUecKre BeITUYUHBI U KX U3MEPEHHE

4 Ypok-uccnenoBanue "M3mepenue reMieparypbl IpHU MOMOIIH KUKOCTHOIO
TEPMOMETPA U AATYMKA TeMIEpaTypsl”

5 Mertonbl HayyHOro no3HaHus. Onucanue GU3NIECKUX SABJICHUN C TOMOIIBIO
MoJeen

6 Ypoxk-uccnenoanue "[IpoBepka rumoTes3sl: JaTbHOCTH MOJIETA MAPUKA, TYIIEHHOTO
TOPH30HTAIILHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCcKa"

7 Crpoenue BemiecTBa. ONbITHI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA

8 JIBI>KEHHE YacTul] BeleCTBa

9 VYpoxk-uccnenoBanue «OMBITHI IO HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEIL[ECTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSIHUHM Bobl. O000IIEeHHE 110 pa3aeny
«ITepBoHaYaNbHBIE CBEJICHHUS O CTPOCHHUHU BEIIECTBA»

12 MexaHnudeckoe ABIkeHne. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKECHUE

13 Cxopoctbs. EnMHHLIBI cCKOpOCTH

14 Pacuer myTu 1 BpeMeHU ABUKEHUS

15 WNueprus. Macca — Mepa HHEPTHOCTH Tel

16 [TnoTHOCTH BemecTBa. Pacyer macchl 1 00beMa Tella 1Mo ero MIOTHOCTH

17 JlaGopatopHas pabota «OnpeaeneHne IIOTHOCTU TBEPAOTO TeIa»

18 Penrenue 3amad mo treMe "IImoTHOCTE BemrecTna"

19 Cuna Kak xapakTepucTHKa B3aumoaencTBus tei. Cuia ynpyroctu. 3akoH ['yka

20 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH pacTskeHHs (aedopMariim)
NPY>KUHBI OT TPUI0KEHHON CHITBD»

21 SBnenune Tarorenus. Cuma TSHDKECTH




CBsi3b MEXy CHJION TSXKECTH U Maccoil Tena. Bec tena. Pemenue 3aga4 no teme

22 "Cuna tspxkectu"

23 Cuna TsDKeCTH Ha IpYyTrHuX IutaHerax. GU3nyecKue XapakTepUCTUKH TTAHET

24 N3mepenne cuit. JluHamoMeTp

25 Bec Tena. HeBecomocth

26 Ciio)keHue ABYX CHJI, HAPABJIECHHBIX M0 OJHOM MpsMoid. PaBHOEHCTBYIOIIAS CHIT

27 Pemenue 3agau no reme "PaBHoaeiicTByromias cui”

28 Cuna tpenus u e€ BUIbl. TpeHue B IpUpoJie U TEXHUKE

29 JlaboparopHas pabota «3yueHne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI
JABJICHUS U XapaKTepa COMPHUKACAIOIIMXCS TTIOBEPXHOCTEI

30 Pemenue 3a1a4y Ha onpe/ielieHne PABHOACHCTBYIOIIEH CHITBI

31 Pemenue 3amau mo temam: «Bec Tenay, «['paduyaeckoe n3o0pakeHue CHID»,
«Cunb», «PaBHOACHCTBYIOIIAS CHID)

32 Kontponbnas paborta Nel mo temam: «Mexanndeckoe qBuxkeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe nuzobpaxenue cum, « CHIbD

33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUCHUS JaBICHUS

34 JlaBeHue ra3a. 3aBUCUMOCTD JJaBJICHHS ra3a oT 00bEMa, TeMITepaTyphl

35 [lepenava naBieHust TBEPABIMU TeNIaMU, JKUIKOCTSIMH U razamu. 3akoH [lackans

36 JlaBiieHHe B *KHUJIKOCTH M ra3e, BEI3BAHHOE JICHCTBUEM CHJIBI TSIKECTH

37 Pemenune 3anau no teme «/laBnenue B ;KUIKOCTH U Ta3e. 3akoH [lackamns»

38 CooOlmaronmecs: CoCyIbl

39 I'mapaBnuueckuil npecc

40 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC

41 ATtMocdepa 3emiu 1 IPUUHUHBI €€ CYIIeCTBOBAHUS

42 Bec Boznyxa. ATmochepHoe naBieHue

43 N3mepenne armocdeproro nasnenus. OneitT Toppudenin

44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HAaJl yPOBHEM MODPS

45 bapometp-anepona. AtmochepHoe TaBIeHHE Ha Pa3IMYHBIX BBICOTaX

46 Pemenue 3amay o teme " AtmochepHoe gaBieHue"




47

JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJI0. ApXUMEI0Ba CUJia

JlaGopaTtopHnas pabota «OrnpeesieHne BbITaTKUBAIONIEH CUIIBI, ACHCTBYIONIEH Ha

48
TEJNO, IOIPY>KEHHOE B )KHJKOCTbY

49 JlaboparopHas padota 1o reme «¥ccinenoBanue 3aBUCUMOCTH BECa T€la B BOJE OT
00bEMa MOTrPyKEHHOM B JKUJIKOCTh YACTH TEJIa»

50 [TnaBanue Ten

51 JlabopaTtopHas pabota "KoHcTpyrpoBaHUE apeoMeTpa Ui KOHCTPYHPOBAHUE
JIOJIKHU U OTIpeJiesieHne €€ rpy30Mo bEMHOCTH"

50 Pemenune 3anaq no remam: «IlnaBanue cynos. Boszgyxomnasanue», «/laBieHue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

53 KonTponbras padota Ne2 mo Teme «JlaBieHue TBEpIbIX TEll, JKUIKOCTEH U Ta30B»

54 Mexannueckast pabora

55 MormHocTh. EnuHuner MolHoCcTH

56 VYpoxk-uccnenosanue "Pacy€t MOIIHOCTH, pa3BUBAEMOM MPHU MOABEME T10 JIeCTHHIIE"

o7 IIpocteie Mexanu3Msbl. Peruar. PaBHOBecHe CHIT Ha pblyare

58 Poruaru B Texnuke, ObITy U ipupojie. JJaboparopnas padora «MccnenoBanue
YCIIOBUIM paBHOBECUS pblUara

59 Pemenue 3anau no Teme «YcioBusi paBHOBECHUS pblyara

60 Koaddumuent nonesnoro nericteust mexanusma. JlaboparopHas padbora
«M3mepenne KII/] HakTOHHOMN TIIOCKOCTH

61 Pemenne 3agau mo reme "Pabota, momHOCTE, KIT/I"

62 Mexannueckas 3Heprus. Kunernueckas 1 noTeHIMalIbHas YHEPT U

63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
YPpoK-3KCIIEpUMEHT 110 TeMe "DKCIEepUMEHTATBHOE ONPEACIICHUE U3MEHEHUS

64 KMHETUYECKOM M MMOTEHINAJIbHOM YHEPTUU IIPU CKaThIBAHUU TEJIA 110 HAKIIOHHOU
IJI0CKOCTH"

65 Konrponbnas padora Ne3 o teme «PaboTa U MOIIHOCTb. DHEPrUs»

66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHuueckoe ABHKeHHE"

67 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "JlaBneHue TBEPABIX TEI, )KUIKOCTEH
1 ra3oB"

68 ['omoBast koHTpONBHAs padoTa Ned

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 yacoB, U3 HUX YPOKOB,0TBEI€HHBIX
Ha KOHTPOJIbHBIE paboThl — HE OoJiee 6




8 KUIACC

Ne Tema ypoka Kontp.
y paboTsI
/1

1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOI T€OPUU U X ONBITHBIC
MOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJI

3 Mopaenu TBEPOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUH BEIIECTBA

4 OOBsicHEHHE CBOMCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM BEIIeCTBA
Ha OCHOBE MOJOXEHUI MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU

5 Kpucranmmaeckue u amopdabie Tena

6 CmauuBaHue U KanuisipHOCTh. [loBepxHOCTHOE HaTsKeHUE. BxoaHas 1
KOHTpoJibHast paboTa Nel

7 TenoBoe paciuiupeHue u cxatue

8 Temmeparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETIOBOTO IBUKCHHS YaCTHUI]

9 Buytpennss sueprusi. CiocoObl H3MEHEHUs! BHYTPEHHEH SHEPruu

10 Bune! rennonepenaun

11 Ypok-koH(pepenmus "[IpakTudeckoe UCTIOIb30BaHUE TEIJIOBBIX CBOWCTB BEIIECTB U
MaTepuasoB B LEIsIX sHEprocOepekeHus"

12 KonnuecTBO TEILIOTEL. Y IenbHas TEINIOEMKOCTE

13 YpaBHeHue TeroBoro 6aitanca. TermiooOMeH U TEIIOBOE paBHOBECHE

14 JlaGopatopHas pabota "HccnenoBanue sBiIeHUs TEMI000MeHa IPH CMEIINBAaHUH
XOJIOAHOU U ropsuer BoAbI"

15 Pacuer xonmuyecTBa TEIUIOTHI, HEOOXOAMMOTO [Tl HATPEBAHMUS TeJla M BBIIEISIEMOTO
UM TIPH OXJIKICHUT

16 JlaGopaTtopHas pabota "Ornpenenenue yaeIbHON TEMI0EMKOCTH BelecTra"

17 DOHeprus TOIIMBA. Y IeJIbHAas TEMI0Ta CrOPaHus

18 [InaBneHue u oTBepAECBaHNE KPUCTALIMYECKUX Tell. Y JeNbHas TeIUI0Ta IUIaBICHUs

19 JlaboparopHas pabota "Onpenenenue yneabHONW TEIUIOTH MJIaBIeHUs JIbjaa"

20 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue

21 Kunenwue. Y nenbHas TemioTa napooOpa3oBaHus U KOHIEHCAUU. 3aBUCUMOCTD

TCMIICPATYPhI KUIICHUA OT aTMOC(I)CpHOFO JaBJICHUA




Brnaxxnocts Bo3ayxa. JlJaboparopnas padora "OnpeneneHre OTHOCUTEIBHOM

22 BJIQYKHOCTH BO3ayxa"

23 Pemenue 3a1au Ha onpe/ieNieHe BIAKHOCTH BO3TyXa

24 [TpuHIMIBI paboTHI TEIIOBBIX ABUTareneif. [laposas TypOuna. J{Burarens
BHYTPEHHEIO CTOPAHUS

25 KIII TermoBoro asurareis. TenaoBble IBUTaTENN U 3alUTa OKPYKAOLIEH cpeabl

26 3aKOH COXpaHEeHHMsI U MTPEBPALCHHS SHEPTUU B TEIUIOBBIX MpoIeccax

97 [ToaroToBka Kk KOHTPOJILHOU paboTe mo Teme "TemtoBkie sBiaeHUA. MI3MeHeHnE
arperaTHbIX COCTOSIHMI BemecTna'

28 Konrponbnas padoraNe2 mo reme "TemsoBsle sBneHus. Mi3MeHeHne arperaTHbIxX
COCTOsIHUI BerecTBa"

29 Dnekrpu3aiys Tell. J[Ba poja 3JMeKTPUIeCKHUX 3apsiioB

30 VYpok-uccnenopanue "IneKTpusanus T UHAYKLHUEN U IPYU COIPUKOCHOBEHUU"

31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

32 DnekTpuueckoe noje. HampspkeHHOCTh 3neKTpruueckoro nojs. [Ipuniun
CYTEPIO3UINH SJCKTPUUECKUX MOJIeH

33 Hocurenu snexTpuueckux 3apsiioB. JneMeHTapHbli 3apsa. CTpoeHue aToMma

34 [IpoBOIHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia

35 Pemenue 3a1a4 Ha IPUMEHEHNE CBOMCTB JIEKTPUUECKUX 3apsI0B

36 DNEKTPUYECKUN TOK, YCIOBHUS €r0 CyLIECTBOBAHMS. VICTOUHMKH 3JIEKTPUYECKOTO
TOKa

37 JlecTBHS 2IEKTPUUECKOTO TOKA

38 Ypok-uccnenosanue "JleficTBre 31EKTPUUECKOTO MO HA TPOBOAHUKH U
JUDIIEKTPUKH"

39 DIIEKTPUUYECKHI TOK B METAJLJIaX, )KUJKOCTAX U ra3ax

40 DneKkTpuyecKas ernb U €€ COCTaBHbIC YaCTH

41 Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryJinpoBaHUe CUIIbI TOKA"

42 OnexTpuueckoe HanpsokeHue. BonpTmerp. JIaboparophas pabota "M3mepenue u
pEryJIupoBaHue HalpsHKEHU "

43 ConpoTusieHNE MPOBOJHUKA. Y IEIBHOE COITPOTUBIIEHUE BEILIECTBA

44 JlaGopatopHas paboTa "3aBUCUMOCTb JIEKTPUUECKOTO CONPOTUBIICHHUS IIPOBOIHUKA

OT €TI0 MJIMHBI, TUIOIIaaU IMOICPEUYHOr0 CCUCHUA U MaTepI/Iana"
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3aBHUCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma 1Sl ydacTKa Lenu

JlaGopaTtopHnast pabota "VMcciaenoBaHue 3aBUCHIMOCTH CHJTBI TOKA, HIIYIIETO Yepes

46
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS HAa pe3ucTope”

47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS POBOIHUKOB

48 JlaGopaTtopHnas padota "IIpoBepka mpaBuiIa CI0KCHHUS HAIPSHKECHUH TIPH
MOCJIeI0BATEIbHOM COETUHEHUH JIBYX PE3UCTOPOB"

49 JlabGopaTtopHast pabota "I[IpoBepka npaBuiia JijIsi CUJIbI TOKA MIPU HapaijieIbHOM
COEJIMHEHUU PE3UCTOPOB"

50 Pemenue 3aa4 Ha npuMeHeHne 3akoHa OMa J1J1sl pa3JInyHOTO COeIMHEHUS
MIPOBOJHHUKOB

51 Pabota u MOITHOCTH ANIeKTpUYecKoro Toka. 3akoH Jxoyms-Jlenna

52 JlaGopatopHas pabota "Onpeznenerne padOThl U MOIIHOCTHU JIEKTPUYECKOTO TOKa"

53 DJeKTpUUECcKHEe e U MOTPEeOUTENN IEKTpUUecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe "DNEKTPUUECKUE 3apsIIb.
3apspKEeHHbIE TeNa U UX B3auMoielcTBUs. 110CTOsSHHBIN AeKTpruUecKuil ToK"

55 KonTponbaas padorta Ne3 mo Teme "DnekTpudecKue 3apsiabl. 3apspKeHHBIC Tena U
ux B3aumojieicTBUs. [10CTOSTHHBIN 3JIeKTPUYECKHU TOK"

56 ITocTossHHBIE MATHUTEI, X B3aNMOJICHCTBHE

o7 VYpok-uccnenosanue "M3ydyenue nosiei HOCTOSHHBIX MarHUTOB"

58 MaruuTtHoe nosne. MarHuTHoe 1osie 3eMJIi ¥ €0 3HaueHUeE NS )KU3HU Ha 3eMIie

59 OmneiT OpcTena. MarHuTHOE M0JIE JIEKTPUUECKOrO TOKa MarHUTHOE MOJIe KaTyIIKH
C TOKOM

60 [IpumeHeHue 31eKTpOMarHuToB B TexHUKe. JlabopaTopHas padora "M3yuenue
JIEWCTBUSI MATHUTHOTO TIOJISI HA IPOBOJAHHUK C TOKOM"
DNEeKTpOABUTATENb IIOCTOSIHHOIO TOKa. VICIIo/Ib30BaHNeE AIIEKTPOIBUTaTENIEH B

61 TEXHUYECKUX YCTPOWCTBaX M Ha TpaHcnopre. JlabopaTopHas padora
"KoHcTpynpoBaHue U U3y4eHHe paboThl JIEKTpoABUraTess"

62 Onbitel @apazest. 3aKoH 3IeKTpOMarHuTHOW uHayKuuu. [IpaBuio Jlenma

63 OnextporeHepatop. CriocoObl MOTyueHHs! IEKTPHUECKON IHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBISIEMBIX HCTOYHHKAX YHEPTUU

64 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "INEeKTpUYECKUe U MarHUTHbIE
SIBJIICHUST"

65 Kontponbnas padota Ne4 o teme "DneKTpuuecKre U MarHUTHBIE SIBIICHUSA"




66 PesepBHbIii ypok. PaGoTa ¢ Tekctamu o teme "Temnobie siBneHus"

PesepBHbIil ypok. PabGora ¢ Tekctamu o Teme "[1ocTOSHHBIN AIeKTPUIeCKUui TOK"

67
n"Maraurthaele sBiaeHus"

68 I'omoBast KOHTpoJIbHASI paboTa No5

OBLIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 yacoB, U3 HUX ypOKOB,0TBEJICHHBIX
Ha KOHTPOJIbHBIE pabOThI — HE OoJee 6




9 KUIIACC

No Tema ypoka Kontp.
paboThI
/1
1 Mexanundeckoe aBHKeHUE. MartepualibHast TOYKA
2 Cucrema orcyera. OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMepHOE NPAMOJIMHEITHOE ABUKEHUE
4 HepaBnomepnoe npsmonuneiinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHasi CKOPOCTh
5 [TpsimonHetHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE
6 CKopocThb MPSMOJIMHENHOI0 paBHOYCKOpeHHOTo IBMkeHus. ['paduk ckopoctu
v JlabGopaTtopHast pabdota "Ornpezesienne yCKOpEHus Teja Mpu paBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOM IIII10CKOoCTH"
8 Coboanoe nagenue ten. OnbiTel ['anunes
9 PaBHOMEpHOE BHKEHUE TIO OKpYKHOCTH. [lepron u yacrtora obpamienus. Jlnaelinas
U YIJIOBasi CKOPOCTH
10 LlenTpocTpeMuTenbHOEe yckopeHue. BxonHas konTponbHas padota Nel 1
11 ITepBriii 3akoH HproTOHA. BEKTOp CHIIBI
12 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIIAs CUla
13 Tperuii 3akoH Herorona. Cynepno3nunus cui
14 Pemenue 3aiay Ha npuMeHeHue 3akoHOB HbproToHA
15 Cwita ynpyroctu. 3akoH ['yka
16 Pemenue 3anau no reme «Cuiia ynpyroctu»
17 JlaGopaTtopHast pabota «OrnpeaeeHne KeCTKOCTH MPYKUHBD)
18 Cuna tpenus
19 Pemenue 3anad no reme «Cumna TpeHUSD
20 JlaGopatopHas pabota "Onpeznenenue ko3 duimenta TpeHus CKoIbxeHus"
21 Pemenue 3amau no teme "3akonsl HetoTona. Cuia ynpyroctu. Cuna tpeHus"
22 Cuna TspKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOIHOTO MaIeHUs
23 Ypok-koHpepenus "JIBukeHne TeI BOKPYT TpaBUTAIIMOHHOTO 1ieHTpa (ConHeuHas

cucrema). ["amaktuxu"
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Pemenue 3amad no treme "Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHS"

25 ITepBast kocMuueckasi ckopocTb. HeBecoMocTh 1 neperpy3ku

26 PaBHOBeCue MaTepI/IiJILHOﬁ TouKku. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO
TeNa ¢ 3aKpeIIEHHONW OChIO BPALCHUS

27 MowmenT cunsl. LienTp TsxecTn

28 Pemenue 3anad no reme "MomeHT cuibl. LlenTp Tsxectu"

29 IToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "MexaHnuecKkoe JBUKEHHE.
Bs3aumopeiictBue Ten"

30 Kontponsnas padoraNe2 mo reme "Mexannueckoe aBmxenue. Bzanmoneiictsue ten"

31 HNmnynsc Tena. UMmysbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbca. YTIPYroe U Heynpyroe
B3aMMOJICIICTBHE

32 Pemenue 3aay no teme "3aKkoH COXpaHEHUsI UMITyJIbca"

33 VYpok-koH(pepennus "PeakTUBHOE IBHKEHUE B IPUPOC M TEXHUKE"

34 Mexanunueckasi paboTa 1 MOUTHOCTb

35 Pabota cuiibl TSKECTH, CUITBI YIPYTOCTH U CUJTBI TPEHUS

36 JlaboparopHas pabota «Onpenenenue padbOThI CHIIbI TPEHHS P PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATBHON TOBEPXHOCTH

37 CBs13b sHepruu u paboThl. [loTeHnanbHas 3Heprus

38 Kunernueckast sHeprus. Teopema 0 KWHETHYECKON SHEPTUH

39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE

40 JlabopaTtopHast pabota «M3yueHue 3akoHa COXpaHEHUS YHEPTUN

41 KonebarenbHoe IBMKEHUE U €r0 XapaKTEPUCTHKU

42 3aryxatomue kojaebaHusi. BeinyskieHnsie konebanus. Pezonanc

43 MaremaTnuecKkuil ¥ NPy KUHHBIN MasITHUKH

44 VYpok-uccienoBanue «3aBUCUMOCTb EPHOA KOJIEOAHUN OT KECTKOCTU MPYKUHBI U
Macchl Ipy3a»

45 [IpeBparnieHune >HEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX

46 JlaGopaTtopHas pabota «OnpeaeneHne 4acToThl U IEPHo/ia KOJIeOaHuil MpyKHHHOTO
MasITHHKa»

47 JlaboparopHas pabota «IIpoBepka HE3aBUCHMOCTH MepHO/a KOJIeOaHuil rpy3a,

MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»




Mexanuueckue BoJaHbI. CBONCTBAa MeXxaHUYECKUX BOJIH. [Ipo10abHbIE U TONIEpeUHbIe

48
BOJIHBI

49 Ypok-koH(pepenmus "MexaHudeckue BOJIHBI B TBEpAOM Terne. CelicMudeckre BOTHbBI"

50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa

o1 VYpoxk-uccnenoanue "HabmoqeHre 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI"

52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUI PE30HAHC

53 Ypok-kordepenuus "YabpTpa3Byk U HHPPa3ByK B MPUPOIE U TEXHUKE"

54 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "3aKOHBI COXpaHEHU. MexaHu4YecKue
Kosie0aHusl U BOJHBI"

55 KonTponbhas pabota Ne3 mo teme "3akoHbI coxpaHeHUs. MexaHnueckue KojaeOaHus
Y BOJIHBI"

56 DNEKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHBIC BOJHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH

58 VYpok-koHpepennus "llkana 31eKTpOMarHUTHBIX BOJIH. VcIoap30BaHme
3JIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBA3M"

59 VYpoxk-uccnenosanue "M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MoOuIpHOTO Tenedona"

60 Pemenue 3a1a4y Ha onpeeneHrne YacTOThl U ITTMHBI AJIEKTPOMArHUTHOW BOJIHBI

61 OnexkTpoMarHuTHas npupoaa csera. CkopocTts cBeTa. BoiaHOBBIE CBOCTBaA cBETa

62 Hcrtounuku ceera. [IpsMonnHeliHoe pacipocTpaHeHue cBeta. 3artMenus ConHna n
JIyHbl

63 3aKoH oTpaxxeHUs cBeTa. 3epkaja. Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
OTpakKeHMsI CBETa

64 [Ipenomnenue cBera. 3aKOH MPETIOMIICHHUS CBETA

65 ITonmHOE BHYTpeHHEE OTpakeHUe cBeTa. Mcnosib30BaHNe TOJIHOTO BHYTPEHHETO
OTpaXEHUSI B ONTHYECKHUX CBETOBOAAX

66 JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH yTIila MPEeOMIICHHUS CBETOBOTO
Jqy4a OT yIJIa aJeHHsI Ha TpaHuLe "BO3IyX-CTEKI0""

67 VYpok-koHpepenus "Mcnonb30BaHre TOJTHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHASI CBA3B"

68 Jluna3el. OnTHdeckas Cuiia JIMH3BI

69 [Toctpoenne n300pa>keHU B IMH3AX




JlaboparopHnas pabota "Onpenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKON CHITBI

70 ~ "
COOUpArOIIe JTUH3BI

71 Ypoxk-kordepenuus "OnTHuecKkue TMH30BbIE MPHOOPHI"

72 ['na3 kak ontuyeckas cucreMa. 3peHue

73 Ypoxk-koudepenuus "/legextsl 3penust. Kak coxpanuts 3penune"

74 Pasnoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CiiokeHne CrieKTpaabHbIX
uBeToB. Jlucrnepeus cBera

75 JlaGopaTopHas pabota "OIBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP U
BOCTIPUATHUIO LIBETA IPEIMETOB MPU UX HAOIIOEHUH Yepe3 LIBETOBbIE (PUIBTPHI"

76 Ypok-nipaktuky™m "BoJHOBBIE CBOWCTBA CBETa: AUCIIEpCHsl, MHTEpdepeHus u
mudpaxus'

77 OmnsiTel Pesepdopaa u muranerapHast Mozienb aToMa

78 [Toctrynatel bopa. Moaens atoma bopa

79 Hcnyckanue u noryonieHue ceera atoMoM. KBaHTel. JInHelyaTeie CrIeKTpbI

y

80 Ypoxk-npaktukym "HaGmroieHne cCueKkTpoB HCITycKaHus"

81 PamnoakTuBHOCTE U €€ BUIIBI

82 Ctpoenue aToMHOTO sipa. Hykimonnast Moiens

83 PannoaxTtuBHbIe peBpaieHus. 3oTons

84 Pemenue 3anau no teme: "PagnoakTuBHbIE peBpalieHus”

85 ITepuon nomypacnana

86 VYpok-koHpepenius "PagunoakTuBHbIE U3TyUEHHUS B IPUPOJE, METUIUHE, TEXHUKE"

87 SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MacCOBOTO YHCET

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

89 Pemenue 3amaq o teme "SnepHeie peakiuu"

90 Peakuuu cunTesa u nenenus sinep. Mcrounnku sHepruu CosiHIA U 3BE3]1

01 VYpok-koHdpepenuus "Anepras sHepreTrka. JlelcTBUS paAlOaKTUBHBIX U3ITyYEeHUN
Ha JKUBbIE OPraHU3MbI"

92 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "DIEeKTPOMArHUTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE SIBJIEHUS"

93 Konrponsnas padora Ne4 1o teme "I1eKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE

BoJiHbl. KBauToBeIe gBieHus"
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[ToBTOpenwue, o600meHue. JlabopaTopHbIie paboTHI M0 Kypcy "B3aumoneiictue Ten"

[ToBTOpenue, 0600IIeHNE. PereHne pacueTHhIX U Ka4eCTBEHHBIX 33]1a4 110 TEME

95 n n
TenuoBble mpoiecchl

96 [ToBTOopenue, o6o0mmenue. Perenne pacueTHBIX U KAUeCTBEHHBIX 3ajay 110 TEMe
"KII/] TermoBbIx aBUrarenei"

97 [ToBTOpenue, 06061eHue. Pemienne pacueTHbIX U Ka4YeCTBEHHBIX 3a/1a4 110 TeMe
"KII/I snexkrpoycTaHoBOK"

98 [ToBTOpenue, 0600meHue. JIabopatopHbie padboTHI 0 Kypcy "CBeToBbIC sIBJICHUS"

99 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKOHbI COXpaHEHUS B
MexaHuke"

100 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu o teme "Kosiebanus u BOJTHBI"

101 [ToBTOpenue, 0600meHne. PaboTta ¢ Tekcramu o Teme "CBeToBbIe SBIICHUS" 1
"KBanToBas u sinepHas ¢puszuka'

102 Urorosast koHTpoiabHas padoTta Ne5

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 yaca, u3 HUX ypOKO, OTBEACHHBIX
Ha KOHTPOJIbHBIE paboThI — HEe Oosee 10




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. ®usuka: 7 kinacc: 6a30BbIl ypoBeHb: yueOHuK/M.M.Ilepoikun, A.M.VBaHOB.
M:IIpocsemienue,2023r.

2. ®Ousmka: 8 kiacc: 6a3oBbii ypoBeHb: yueOHUK/M.M.Ilepoikun, A.M.VIBaHOB.
M:IIpocsemienue,2023r.

3. ®usuka: 9 knacc: 6a3oBbIif ypoBeHb: yueOHuk/U.M.I1epoikun, A..VBaHOB.
M:IIpocBemenne,2023r.



