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NOACHUTE/IbHAA 3ANMNCKA

AnantupoBaHHas paboyasi mporpamMma mno ydeoHomy mnpeamery «Duszukar
SBJISIETCS. YacThIO aJalTUPOBAHHON 0O0pa30BaTEIBLHON MPOrpaMMbl OCHOBHOIO
o01rero 00pa3oBaHus O0YUAOLIUXCS C 33JIEPKKOM MCUXUYECKOTO Pa3BUTHS.

AnantupoBaHHas pabodasi mporpamma 1o npeametry «DPusnka» Ha ypoOBHE
OCHOBHOTO o00mero oOpa3oBaHMsl COCTaBlieHa Ha OCHOBE TpeOOBaHUU K
pe3yiabTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeNbHONW MPOrpaMMbl OCHOBHOI'O
obmero o6pazoBanus, ®I'OC mns aereit ¢ OB3 u yuebHoro miana ['BOY
ruMHa3uu T. CbI3paHu.

BapuanT pmaHHOM amanTUpOBaHHOM MPOrpaMMbl  MpENNojaraeT, YTo
oOyuarommiicst ¢ 3[1P nmomydaetr o6pa3zoBaHue, MOJTHOCTHIO COOTBETCTBYIOIIEE MO
UTOTOBBIM JIOCTIDKCHHMSIM K MOMEHTY 3aBEpIICHHUS OOydYeHHs 00pa30BaHUIO
00ydJaromuxcs, He UMEIOIIUX OTPAaHUYCHUHN IO BO3MOXKHOCTSIM 3JI0POBBSI, B TE JKE
CPOKH 00yUYEeHHUSI.

[Ipu opranuzamuu  y4eOHOro mpolecca HEOOXOJUMO  YUHUTHIBATH
crenuduyeckue odpazoBaTeNbHbIe MOTpeOHOCTH oOyuarommxcs ¢ 311P:

e opraHusanus Ipoiecca OOy4YeHHs C YYETOM CHEeUM(PUKH YCBOCHUS 3HAHUM,
yMEHUH U HaBbIKOB oOyuarommmucs ¢ 3[IP ¢ yderom Temma y4eOHOU pabOTHI
(«rmomaroBom» MpEeAbSABICHUM MaTepuasna, J03MPOBAHHON IMOMOIIM B3pOCIIOrO,
UCIIOJIb30BAHUH CHEIUAIBHBIX METO/IOB, NMPUEMOB U CPEACTB, CIOCOOCTBYIOIINX
Kak 00IIeMy pa3BUTHIO OOYy4aromlerocs, Tak ¥ KOMIIEHCALIUM WHANBUAYaTbHBIX
HEJIOCTAaTKOB Pa3BUTHA);

® yyeT AaKTyaJbHbIX M TMOTEHUHAIbHBIX TIO3HABATENBHBIX BO3MOKHOCTEM,
oOecrieueHne WHAMBUAYATBHOTO TeMIla OOy4eHHS W  TPOJBWKEHUS B
o0Opa3oBaTeIbHOM MPOCTPAHCTBE JIS1 pa3HbIX KaTeropuii oOy4darommxcs ¢ 3I1P;

® T[IOCTOSIHHBINA (TIOMIATOBBIA) MOHHUTOPHHI PE3YJIbTATUBHOCTA OOpa30BaHUS WU
c(hOpPMHUPOBAHHOCTH COIMAIBHOW KOMIETEHIIMU OOYYaloluXcs, YPOBHA W
JUHAMHKHU NICUXO0(U3NIECKOTO PA3BUTHS;

® [IOCTOSIHHOE CTUMYJHMPOBAaHUE MO3HABATEIBHOM aKTUBHOCTH, MOOYXKJIEHHE
MHTEpeca K cede, OKPYKalleMy NpeIMETHOMY U COLIMAIBHOMY MUPY;

® [IOCTOSIHHAsI TIOMOILb B OCMBICJICHUU M PACUIMPEHUU KOHTEKCTA YCBAWBAEMBIX
3HaHUM, B 3aKPEIJICHUH U COBEPIICHCTBOBAHUHM OCBOCHHBIX YMEHHI;

e CrielIMANIbHOE OOyYEeHHUE «IEepeHOCY» C(POPMHUPOBAHHBIX 3HAHMM W YMEHHUI B
HOBBIE CUTyallUU B3aUMOJICUCTBUS C IEUCTBUTEILHOCTHIO;



® pa3BUTUE U OTPAbOTKA CPEACTB KOMMYHHUKAIIMH, TPHUEMOB KOHCTPYKTHBHOI'O
oOLIEHUs U B3aUMOJCUCTBUS (C WI€HAMU CEMbH, CO CBEPCTHUKAMM, C B3POCIIBIMHU),
(opMHpOBaHUE HABBIKOB COL[MAIIBHO 000PSIEMOr0 OBEICHHUS.

O0mas xapakrepucTuka yue0Horo npeamera «Ousnka

VYueOuwiii npeamer «®Duszukay SABISETCS CUCTEMOOOPA3yIOMIUM IS
€CTECTBEHHOHAYYHBIX TPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI MHUPO3IaHUS
SIBJISFOTCSL OCHOBOM COJIEp)KaHUSI KYpCOB XUMHUH, Ouoyioruu, reorpadum u
actpoHoMHH. DU3HMKa BOOPYKAET OOYUYAIOIIMXCSA HAYYHBIM METOJIOM TO3HAHWUS,
TIO3BOJISTIOIITUM T10JTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Ipenmer MakcuMaldbHO HampaBieH Ha (QOpMUpPOBaHHE HHTEpeca K
NPUPOJTHOMY U COIMAIBHOMY MHpPY, COBEPIICHCTBOBAHHME I03HABATEIHLHOM
nesTenbHOCTH oOywaronuxcss ¢ 3[IP 3a cueT oBIajgeHUsS MBICIUTEILHBIMU
orepalusMH CpaBHCHHS, 00OOIIECHUS, Pa3BUTHE CIOCOOHOCTH apryMEHTHPOBATH
CBOC MHEHHE, (OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOH JICSTCIIBHOCTH.

N3yuenue Qusuku crnocoOCTByeT pa3BuTui0O y oOywatomuxcs ¢ 311P
IPOCTPAHCTBEHHOTO BOOOpaKCHMS, (PYHKIIMOHATBHONH TI'PaMOTHOCTH, YMCHHS
BOCIIPUHMMATh U KPUTHYCCKU aHAJIM3MPOBATH MH(POPMAIIHIO, NMPEACTABICHHYIO B
paznuuHbIX  (GopMax. 3HAUMMOCTH TNpeIMeTa JJsi Pa3BUTHS  KU3HEHHOUN
KOMIIETEHIIMM OOYYaIOIIUXCS 3aKJII0YaeTcsl B YCBOCHHHM OCHOBBI (DU3MUECKHUX
3HaHWM, HEOOXOAMMBIX JUIsl TOBCEAHEBHOM JKH3HU; HABBIKOB 3J0pPOBOTO U
O0e3omacHOro /i 4YeJIOBeKa MW OKpYXKawIlel ero cpeapl olpa3a >KU3HH,
(bopMUPOBAHUH IKOJIOTHUECKOU KYIbTYPHI.

[Iporpamma oTpakaer conaepxkaHue oO0ydeHus npenMery «DPusnka» ¢
y4eToM O0cOo0BIX oOpa3oBaTelbHBIX MOTpeOHOCTeH oOyuaromuxcs ¢ 3I1P.
OBnaseHwe [aHHBIM y4eOHBIM MPEAMETOM TMPEJCTABISET OINPEIACICHHYIO
TpyaHOCTh st oOyvaromuxcs ¢ 3[IP. Dto cBSI3aHO ¢ 0COOEHHOCTAMH
MBICIIUTEIHHON IEATETbHOCTH, IEPUOIUUESCKIUMH KOJIEOAHUSIMHA BHUMAHUS, MaJIbIM
00BEMOM TMaMATH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAHWUW, MOHWKEHHBIM
MO3HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

Jlyist mpeooaeHus: TpYAHOCTEH B U3y4eHHH y4eOHOro mpeamera «Dusmkay
HeoOXonuMa ajanrtanus oO0bemMa M XapakTepa ydeOHOro wmarepuana K
MO3HABATEIFHBIM BO3MOXXHOCTSIM JaHHOW KaTeropuu OOYyYaloluXCs, y4eT HX
OCOOCHHOCTEW PAa3BUTUSA: HWCIIOIB30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTETICHHOE YCIOKHEHNE N3Yy9aeMOro MaTepurarna.

JlanHasi mporpamMma KOHKPETH3UPYET COJEp)KaHWe MPEAMETHBIX TEeM B
COOTBETCTBHH C TpeOOBaHUSIMU OOpa30BaTEIBHOTO CTAaHIAPTA, PEKOMEHIYEeMYIO
MOCJICTIOBATEIPHOCTh U3YUYEHUS Pa3/ieNoB (GU3HKU C yUYETOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKH YYeOHOTO Tporecca, BO3PACTHBIX W
MICUXOJIOTHYECKUX 0coOeHHocTel oOyvarommuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0rmero oOpa3oBaHusi, ONpeaesseT MUHIMAIbHBIA HA0Op OMBITOB, TEMOHCTPAITUH,



MPOBOJUMBIX YYUTEIEM B Kiacce, Ja0OpaTopHbIX pPAadOT, BBIIOJHIAEMBIX
00y4JaromuMHuCs.

Metoandeckor OCHOBOM U3ydeHus Kypca «Pu3uKa» Ha YPOBHE OCHOBHOI'O
oO1ero oOpa3zoBaHus SIBJISIETCS CUCTEMHO-EATEILHOCTHBIN MOIXO0/,
00ecrneynBaomuil JOCTH)KEHUE JTUYHOCTHBIX, METANPEIMETHbIX U MPEeAMETHBIX
o0pa3oBaTelIbHBIX  PE3YJbTaTOB  IOCPEACTBOM  OpraHU3allud  AKTHUBHOM
MO3HABATEILHOMN JEATENHHOCTA OO0YYaIOIIMXCS, YTO OYEHb BaXXKHO MpPU OOYUYEHUH
nerent ¢ 3I1P, 115 KOTOPBIX XapaKTEPHO CHUKEHNE IMO3HABATEIBHOW AKTUBHOCTH.

Hean u 3apa4n u3yuyeHus ydeOHoro npeamera « Du3suka»

Obwue yenu w3ydeHust ydeOHoro npenmera «Pusnkay MNpeaCcTaBICHBI B
paboueit mporpaMMe OCHOBHOTO OOLIEro 00pa30BaHMS.

OcCHOBHOI 11e71b10 O0YUEHHUSI IETEH € 3aIePKKOM MCUXUUECKOro pa3BUTHUS Ha
JAHHOM TIPEIMETE SIBISETCA: IMOBBIIICHHE COLUMAJIBHOM ajanTaluu JIETed 4epes
npUMeHeHHe PU3NYECKUX 3HAHHUM HA MPAKTHKE.

st oOyuaromuxcs ¢ 311P, Tak ke, Kak ¥ JUisi HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB,  OCBAaMBAIOLIMX OCHOBHYIO  O0pa3oBaTElbHYI0  IMPOTrpaMMmy,
JOMHUHHPYIOIIEE 3HaYCHUE IPUOOPETAIOT TaKUeE yeau, Kak:

" OCBOGHHE 3HAaHMII O METONaxX HAy4YHOrO0 TO3HAHMUS NPUPOABI U
(opMHupoBaHME Ha 3TOH OCHOBE MPEICTABICHUM O (U3NYECKOW KapTHHE
MUDA;

" OBJAJICHUE YMEHMSIMH MPOBOAUTH HAONIOACHUS NPUPOAHBIX SIBICHMI,
OINHKCHIBaTh M 00001aTh pe3yabTaThl HAOIIOIEHUH, UCIOIB30BaTh MPOCTHIE
U3MEpUTEIbHBIE  MPUOOPBl I U3y4eHHS  (U3HYECKUX  SIBJICHMIA;
OPEACTABIATh PEe3YyJabTaThl HAONIOACHUA WIM H3MEPEHHH ¢ IOMOILBIO
Tabnul, Trpa@UKOB U BBIIBIATH HA JTOM OCHOBE HMIHUPUYECKHUE
3aBHUCHMOCTH; TPUMEHATh IOJy4YCHHbIE 3HAHUA Uil  OOBSCHEHUS
pa3zHOOOpa3HBIX MPUPOIHBIX SIBICHUH U MPOLIECCOB, MPHUHLIUIIOB AECHCTBUSA
BaKHEUIINX TEXHUYECKUX YCTPONCTB, AJIs pelUIeHUs] PU3NUYECKUX 3a/1a4;

" DPA3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH, CaMOCTOATEIBLHOCTH B MPHOOPETEHUH HOBBIX 3HAHUU, IpU
pemieHnd  (QU3MUECKUX 337a4 U BBINOJIHEHUU SKCIEPUMEHTAJBHBIX
HCCIIEZIOBAaHUH C UCIIOIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOIOT Ui,

" BOCHHUTaHUE YOEKIECHHOCTH B BOBMOXKHOCTH IIO3HAHUS 3aKOHOB ITPUPOJBI, B
HEOOXOMMMOCTH  Pa3yMHOTO HWCIOJb30BAaHUS  JOCTIKEHHM HAyKd H
TEXHOJIOTUH [N JaJbHEHIIEr0 pa3BUTUS YEIOBEYECKOro OOIIEecTBa,
YBOXEHHMSI K TBOpLAM HAyKM M TEXHUKH; OTHOLIEHUS K (PU3MKE KaK K
AJIEMEHTY OOLIEYEIOBEUYECKON KYIbTYPBHI;

" JCIOJIB30BAaHWE IIONIYYEHHBIX 3HAHUW W YMEHMM U1 pELICHUS
MIPaKTUYECKUX 3aJad IOBCEJHEBHOM >XW3HHU, oOecrieyeHusi Oe30MMacHOCTU
CBOCH JKM3HH, PANMOHAIBHOTO  IPUPOAONOIB30BAHUSA W OXPAaHbI
OKPYXKAIOIIEH CPeIbl.

Joctrkenune 3TUX Leseil 00ecrneynBaeTcs peeHUeM CIEYIOINX 3a0ay:



* 3HaKoMcTBO oOyuwaromuxcsi ¢ 3[IP ¢ Meromamu uccnegoBaHusi 0OBEKTOB U
SIBJICHUW [IPUPOLBI;

" [pUOOpETEHNE 3HAHUM O MEXaHMYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBICHUSAX, (U3MYECKUX BEIMYMHAX, XAPAKTEPUIYIOUIUX ITH
SIBJICHUS;

* ¢opMUpOBaHME YMEHHI HaAOIIOAaTh MNPUPOJHBIE SIBICHUS M BBINOIHATH
OMBITHI, JabopaTopHble padOThl M SKCHEPUMEHTAIbHBIE HCCIENOBAHUSA C
UCIIOJB30BAaHUEM M3MEPUTENbHBIX MPUOOPOB, IIMPOKO IMPUMEHSEMBIX B
IIPAKTUYECKOU )KU3HU;

" OBJIAJICHUE TAKUMHU MOHATHUSAMH, KaK IMPUPOAHOE SBIEHUE, SMIIUPUYECKU
YCTAHOBJIEHHBbIN (akt, mnpobiema, THUIOTE3a, TEOPETUYECKUA BBIBOJ,
pe3yJIBTaT HKCIIEPUMEHTAJIbHON TPOBEPKU;

" [TOHUMAHHUE OTJIWYUN HAyYHBIX JAHHBIX OT HEMPOBEPEHHOU HHOpPMAIIUH,
LHEHHOCTH HAyKHU [JIsi YIOBJIETBOPEHHS! OBITOBBIX, MPOM3BOJICTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco0enHocTH 0TOOpa M aJanTANNH Y4eOHOr0 MaTepuasa no pusuke

OcHoBoit  oOyuenuss  oOywaromuxcs ¢ 3[[P  Ha  mpeamerax
€CTECTBEHHOHAYUYHOTO ITUKJIA SABJISETCA PA3BUTUE Y HUX OCHOBHBIX MBICTUTEIBHBIX
ornepanui (aHalu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBITIOJHEHUS
pPa3BHUBAIOLIMX YIPaXHEHUH, (QopMUpOBaHHE MPUEMOB YMCTBEHHOW pabOTHI:
aHaJIu3 UCXOJIHBIX JAHHBIX, I[JJAHUPOBAHHME Marepuaja, OCYIIECTBICHUE
NO3TATHOTO ¥ UTOTOBOI'O CAMOKOHTPOJISI, & TAKKE OCYIIECTBISETCA JTUKBUIALIUS
npoOeioB B 3HAHUAX, 3aKperyieHWe W3YYeHHOro Marepuaina, oTpaboTka
aJIrOpUTMOB, MOBTOPEHUE MPOIAEHHOTO. bosbllioe 3HaueHne MPUAAETCS YMEHUIO
pacckasaTb O BBINIOJIHEHHOHW paboTe C MpaBWIbHBIM  yMOTpeOJieHHEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTUM M COOJIOJICHUEM JIOTUYECKUX CBsI3ed B
uznaraemom matepuane. [l oOyvaromuxcst 3[IP Ha ypoBHE OCHOBHOTO 0O0IIEro
o0pa30oBaHus MO-TIPEKHEMY SIBIIIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIA YPOBEHD
Pa3BUTHUA OTAEIBHBIX MCUXUYECKUX MPOLECCOB (BOCHPUITHUS, BHUMAHHUS, TaMATH,
MBIIUICHUS]), CHUXEHHBIA ypPOBEHb WHTEJUIEKTYaJIbHOTO PAa3BUTHUSA, HU3KHUI
YPOBEHb BBITIOJHEHUSI YYE€OHBIX 3aJaHWi, HU3Kas YCHEIIHOCTh OOy4YeHUSI.
[loaTomy  mipum U3yYECHHUH busuku TpeOyeTcs L[E€JICHANIPABICHHOE
WHTEJUIEKTyaabHOe  pa3BuTue oOydaommxcs ¢ 3[IP, orTBeuaromee ux
OCOOCHHOCTSIM U BO3MOXHOCTSIM. Y4eT ocoOeHHocTeil oOywaromuxcs ¢ 3IIP
TpeOyeT, 4yTOObl MPU HM3YYEHUH HOBOIO MaTepuana o0s3aTebHO MPOUCXOJIUIIO
MHOTOKpPaTHOE €ro MOBTOPEHUE; PACIIUPEHHOE PACCMOTPEHHE TEM M BOIPOCOB,
PaCKpBIBAIONIUX CBSI3b  (PU3WKM C JKU3HBIO, aKTyalu3alnus TMEPBHYHOTO
KU3HEHHOTO OMbITa O0YyYarOUUXCSl.

VYcBoeHHE MPOrpaMMHOrO Marepuaia 1o (QU3MKE BbI3BIBACT OOJBIINE
3aTpynHeHus y ooydarommxcs ¢ 311P, moatomy Teopus mzydaetrcsi 6€3 BBIBOJIOB
CIOXHBIX (opmyi. 3afauu, TpeOyIOIINEe MPUMEHEHHUS CIOXKHBIX MaTEMaTU4ECKUX
BBIYUCIICHUA U (Gopmyll, B OCOOCHHOCTHM TaKuUX TeM, Kak «MexaHudeckoe



JBIDKEHUEY, «ApXUMenoBa cuiiay, «MexaHudeckas SHEprus», «JIEKTPUUYECKUE
SABJICHUS», «DJIEKTPOMATHUTHBIC SIBJICHUS, PEHIAIOTCS B KJIacce € TMOMOIIbIO
YUUTEIS.

Ocob6oe BHMUMaHUE MPU U3YUYEHUU Kypca (PU3UKU YACNSETCS MOCTAHOBKE U
OpraHu3aliyd SKCIEPUMEHTa, a TaKXke TMpOBeAeHUI0 (IIPEUMYIIECTBEHHO Ha
KaXJIOM yYpOKE) KpaTKOBPEMEHHBIX JIEMOHCTpAIMi (BO3MOXKHO C MCIOJIb30BAHHEM
ANIEKTPOHHOM JleMoHcTpanuu). HekoTopbie TeMbl 00513aT€IbHO JOJIKHBI BKIIOYATh
OTOpHBIE JTA0OpaTOpHBIE PabOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE II0JIb30BAThCS
MpoCcTeHIMMU MpuOOpamMu, aHAIM3UPOBATH MOJIydeHHBbIE JaHHbIE. B cBsi3u c
OCOOCHHOCTSIMU  TOBEACHUS U  JesITedbHOCTH  oOyuaromquxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, ~ HEOPraHU30BAHHOCTH)  MPEAYCMOTPEH  CTPOKAUIIUIMA
KOHTPOJIb 3a COOJIIOJICHMEM NPaBUJ TEXHUKH O€30MacHOCTH TPHU MPOBEJACHUU
7a00paTOPHBIX U MPAKTUYECKUX PAOOT.

Bonpmoe BHuMaHue mnpu  u3ydeHuu Qusuku noapoctkamu ¢ 3[IP
oOpamiaercss Ha OBJQJEHUEC HMMHU TMPAKTUYCCKUMH YMEHUSIMH U HaBbIKAMH.
[IpenycmaTpuBaeTcsi yMEHbIIIEHHE 00beMa TCOPETUUECKUX CBEJICHUM, BKIIOUCHUE
OTHIENbHBIX TEM WJIM IEJbIX pa3JejoB B MaTepuaiabl [Js 0030pHOrO,
03HAKOMUTEILHOTO WM (PaKkyIbTaTUBHOTO M3ydeHUs. lIpennaraercs yMeHbIICHHUE
o0beMa MaTEeMaTUYECKUX BBIYMCICHUM 3a CUET YBEJIUYEHUS KadeCTBEHHOTO
OMMCAHUSA SIBJIEHUHN U MIPOILIECCOB.

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HAa PACCMOTPEHHE TEM M
BOMPOCOB, PACKPBIBAIOIIUX CBS3b (U3UKA C IKU3HBIO, C TEMHU SBICHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHHUKAM U3 UX KM3HEHHOTO OIIbITA.

MakcuMalibHO ~ UCHOJIB3YIOTCSI ~ MEXKIPEAMETHBIE  CBSI3M C  TaKUMHU
JTUCHUIUIMHAMH, Kak Teorpadwus, xumus, Owojorus, T.K. oOydaromuecs ¢ 3[IP
0COOEHHO HYXKJIaIOTCSl B MPEMOAHECEHUH OJTHOTO M TOTO e Yy4eOHOro mMarepualia
B pa3iIMYHBIX aCMEKTaX, B €ro BapbUPOBAHHUU, B HEOJHOKPATHOM IOBTOPEHUH H
3aKpEIUICHUM TIOJIYYEHHBIX 3HAaHUW M IPAKTUYECKUX yMeHuiu. llo3Bossis
paccMaTpuBaTh OJMH M TOT K€ Yy4eOHBIM MaTepuan C pa3HbIX TOUYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JIydllieMy OCMBICIEHHUIO, OoJee
MIPOYHOMY 3aKPEMJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHI.

Buabl gestesbHocTH oOy4uaromuxcsa ¢ 3IIP, o0yciioBieHHbIe 0CO0BIMHU
o0pa3oBaTeJIbHBIMH NOTPEOHOCTAMH H  00ecleYUuBAIOIINE OCMbICJIEHHOE
OCBOCHHE COJepKaHUU 00pa3oBaHud MO npeaMery «DuUsuka»

TemaTndeckass W TEPMUHOJIOTHYECKAsh JIEKCMKA 10 Kypcy (U3HKHU
cootBeTcTBYeT AOOIT OOO.

Coneprxanue BUIOB neaTenbHOCTH oOydatontuxces ¢ 3[1P Ha ypokax ¢pusnku
ompejieNnsieTcsi WX O0coO0bIMH 00pa3zoBaTeNbHBIMU MOTpeOHOCTAMH. [lomumo
mpoko ucnonb3dyemMbix B AOOIT OOO o0mux a1 BceX 00ydJaromuXxcs BHIOB
NEATENIbHOCTU CIIEYET YCUJIUTh BUJBI JIESITEIBHOCTH, CIeUU(PUUHBIE sl JaHHOMN
KaTeropuu JieTeil, O0O0EeCleUYuBaIONIME OCMBICIICHHOE OCBOCHUE COJIepKaHUS
00pa3oBaHus MO MPEAMETY: YCHICHUE MPEAMETHO-TIPAKTUYECKON NIESITEILHOCTH C



aKTUBM3ALMEN CEHCOPHBIX CHUCTEM; OCBOCHHME MaTepHajia ¢ ONOpPOMl Ha aJrOpUTM;
«MOUIAarOBOCTh» B H3YyYEHHWU MaTepualia; HCIOIb30BaHUE JIONOJHUTEIBHOM
BU3YaJIbHON OMOpPBI (CXEMbI, MAOJIOHBI, OMOPHBIE TAaOJWIbI); PEUEBOM OTYET O
MpoLecce W pe3yibTaTe AESITENIbHOCTH; BBINOJHEHUE CHEIUAIbHBIX 3aJaHUil,
00ecreynBaoIIUX KOPPEKIHUIO PEryIAlUA YYeOHO-TI03HABATEIbHON J1EATETbHOCTH
Y KOHTPOJIb COOCTBEHHOI'O pe3yibTaTa.

Hnst obyvatoruxcst ¢ 3P cymiecTBEHHBIM SBISIOTCS TMPHEMBbI PabOThHI €
JEKCUYECKUM MaTepuasioM 1o mnpeamety. IIpoBogutcs cneumanbHas padoTa Mo
BBEJICHUIO B aKTUBHBIN CJI0Baph 00YUYaIOIIMXCSl COOTBETCTBYIOIIEH TEPMUHOIOTUH.
N3yyaemble TEepMUHBI BBOJATCS Ha TIOJMCEHCOPHOM OCHOBE, 0OOs3aTeNbHA
BU3YaJbHasl MOJAJIEPKKA, AITOPUTMbI paOOThl C OMPEEICHUEM, OMOPHBIE CXEMBbI
JUISL aKTyaJIu3alui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTelbHBIMH MOTPEOHOCTIMU OOYYAIOIIMXCS C
31IP, npu miuaHupoBaHUM PabOThl YYEHUKA HA YPOKE CIENYEeT MPHUIEPKUBATHCA
CJIEIYIOIIMX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh QJIrOPUTM OTBETA; pa3peliarh
MOJIb30BAThCSl TJIAHOM, COCTABJICHHBIM MPU TMOJATOTOBKE JIOMAIIHETrO 3aJaHus;
JaBaTh OOJbIIE BPEMEHU TOTOBUTHCA K OTBETY Y JOCKH; pa3peliarh Ienarh
npeBapUTEIbHBIC 3aITUCH, MOJIb30BATHCS HATIISTHBIMHU MTOCOOUSIMHU.

2. ITo BO3MOXHOCTH 3a/1aBaTh OOYYarOIIMMCS HABOJAILIUE U YTOUHSIOIIHE
BOIIPOCHI, KOTOPbIE IOMOTYT UM MOCJIEA0BATENbHO U3I0KUTh MaTepHall.

3. CucreMaTu4ecKky NpoBEPSITh YCBOGHUE MaTepuaia 1o TeMaM YpOKOB, 1JIs
CBOEBPEMEHHOI'0 OOHAPY’KEHUS POOETIOB B MPOILEIIIEM MaTepuare.

4. B nmpomecce wu3ydeHHMs HOBOIO MaTepuajga BHUMaHHME YYECHHUKOB
oOpamaercsi Ha HamboJjee CIIOXKHBIE pa3fenbl HM3ydaeMod TeMbl. Heobxommmo
yame oOpamarbcs K HUM C BONPOCAMHU, BBISCHSIOIIMMU HOHHMaHUE Yy4eOHOTro
MaTepuana, CTUMYJHUPOBATh BOMPOCHI MPHU 3aTPYIHEHHUSX B YCBOEHHUH HOBOTO
MaTepuana.

MecTto yueOHOro npeamera « Du3suka» B y4eOHOM ILIaHe

B cootBerctBuM ¢ ®DenepanbHBIM TOCYNAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00Imero oOpa3oBaHus ydeOHBIA TpenMer «Du3nka»
BXOJIUT B TMpeaMeTHylo o0nacth «EcTecTBeHHBIE Haykm» ©  SBISETCS
oOs3aTenpHBIM st u3ydeHus. CopaepxaHue ydeOHOTO mpeamera «Dusmkay,
npeacTaBieHHoe B paboueil nmporpamme, cootBeTcTByeT @I'OC OO0, ocHOBHOM
o0Opa3oBaTeIbHON MpOrpaMMe OCHOBHOT'O 00IIEero 0O0pa3oBaHMs, alallTHPOBAHHON
OCHOBHOM 00pa3oBaTeIbHOM MporpaMmMe OCHOBHOIO o00Imero oOpa3oBaHUs
O0y4JaroIMXCs C 3aICPKKON TICUXUIECKOTO PA3BUTHSI.



Ha u3ydenne ¢usuku (0a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOT'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
Ki1acce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 yaca B HeIeEINiO).

[Ipennaraemslii B nporpamme 1no Qu3uke nepeyeHb JabopaTOPHBIX paboT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb JAeNaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYIApPCTBEHHOT0 dK3aMeHa 10 (PU3HKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUS: HAOJIOJEHUE, MOCTaHOBKA HAYYHOTO
BOMPOCA, BBIJIBUKEHUE TUIIOTE3, SIKCIIEPUMEHT 10 POBEPKE TMIOTE3, 0ObICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUEcKUX SIBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MajbIX TeE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIle, YeM OOJIbIle BHICOTA
IyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIeHUSI 0 CTPOCHHMH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkeHne dactul] BemiectBa. CBsSI3b CKOPOCTH JIBM)KEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBneHne uwHEpUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHMS Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO IBUKEHUA (LIapUKa B >KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHrie cpeHEd CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbBITHI, EMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTshKeHus (medopmarun)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenue. CnocoObl yMEHBILICHNUS U YBEJIMYEHUS AaBieHUs. J(aBieHue rasa.
3aBUCUMOCTh JaBJieHUs Ta3a OT oO0bEéMa, Temmeparyphl. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MalIuHbl. 3aBUCHUMOCTb JAABJICHHUS XKUIKOCTU OT TIIyOMHBI. ['MapocTtathyeckuii
napanokc. Coobmiaromuecs cocyabl. ['uapaBiuyeckue MeXaHU3Mbl.

Atmocdepa 3emun u atmocepHoe mamieHue. [IpUunHBI CyIIECTBOBAHUS
BO3YIIHON 00osouku 3emau. OmnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 1151 M13MepeHus: aTMOcGHEepHOro AABJICHHUS.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT O00BEMA MOrPYKEHHOM YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JIEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BbEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJia U OT TUIOTHOCTH KUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHJ1a MEXaHUYECKOW SJHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca u pasMepbl aTOMOB U MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE ABJICHUA. TemIoBoe pacuIupeHHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyUYCHHUE.

KonudectBo TemnoTel. YenbHas TEIUIOEMKOCTH BEIIECTBA. TemiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oananca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHneHcanus. Mcmapenuwe. Kumnenme. YnenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermioBble IBUTAaTENM U 3aIIUTa OKPYKAIOIICH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPH CMENIMBAHUHU XOJOJHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETIOTHI TUIABJACHUS JbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apsKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUSI MEXKIY TEIIaMH).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHo3ULMU TEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynukn mnoOCTOSSHHOTO TOKa. JIeMCTBUS HSJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llociemoBaTenbHOE W MApaJUIENbHOE  COCIMHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO ToOKa. Mcmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICVCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBJIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. B3aumopercTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIMEH U TMpu
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIOWAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TOCTOSIHHBIX ~ MAarHUTOB MpU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue AercTBUS MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHECHUM 3HAYEHUs U HaIPaBJIICHUS WHAYKIMOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHasg Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbrii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
nageHud. JBmxkenue mnaner Bokpyr ConHpa. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmronenre paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEICKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBWOKCHHS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAa4YaJIbHOM CKOPOCTHU MYTH OTHOCSTCSA KaK psijf HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKECHHS OT CHJIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPSHHS TIPU PAaBHOMEPHOM JIBIDKCHUH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCIIOJIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILINTyaa. MaremMaTudecKuii U NpYyKUHHBIA MasTHUKU. [IpeBpamienue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKue BOJHBI B TBEPAOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHM Tel TOJ JEHCTBHEM CHIIBI TSDKECTH U CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKICHHBIX KOJICOAHUI U pe30HaHCa.
4. PacripocTpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TiepHoja KoJieOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
OPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. 3MepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BoOJH. I[llkama 53JIeKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBI€ ABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMenusi Comnuia u Jlynsl. Otpaxkenue ceeta. [lnockoe
3epKaio. 3aKOH OTPAXKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHYyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. biIM30pykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Mopnens ri1asa.
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11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJa
MaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMJICHUS CBETOBOTO JIyda OT yrjia
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. OIBITHI 1O Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl TIO BOCTIPUSTHIO I[BETA MPEIMETOB NPHU MX HAOIIOJACHUU uepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u miuanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykmonnas wmopens aromHoro sapa. M3orombel. PagnoakThBHBIE
npeBpauienus. [lepuon nomypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aps0BOTO M MACCOBOIO YMCEIL.
OHeprusi cBsi3M aToMHBIX sifep. CBs3b Macchl M dHEPTUU. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH IJISI CUCTEMATU3AIINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIECIOBAHMS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBEHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3liesia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI HCCIIEIOBaHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTHXKECHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, MPAKTUUECKOTO UCIIOJIb30BAHUS PAZIUYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX MU3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOM
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHHU I
buzuky;

- OCO3HAHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIUIIOB B JCATEILHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOPOrax, C IEKTPUUYECKHUM U TEIUIOBBIM OOOpPYAOBaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHUM,

e - HHTEPEC K MPAKTUUECKOMY H3Yy4YEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpUEHTAlUs Ha TpUMEHEeHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e - OCO3HaHME TJI00ATLHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
Cpeasl:

e - MOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
IPOEKTOB (M3UUYECKOW HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTM YEpe3 MPAKTUUYECKYIO
NEeATENbHOCTB;

e - MOTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHUCJIe (OPMYIUPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

e - OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHHM U KOMIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IUIAHUPOBAaHHE CBOETO pA3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHSA MpOTrpaMMbl O (PU3UKE HA yPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCCMaTPUBAaEMbIX (paKTax,
TaHHBIX U HAOIIOCHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbCKNE IECTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAK)KE BBIABUTATH MIPEANOI0KEHNUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOpPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIbHYI0 (GOpMY TpeCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pelIaeMble 3a7a4d  HECIO0KHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICU, HAIICJICHHbIE HA PEIICHUE 3aJaud M TOJACpKAHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,

COIOCTABJISITh CBOM CYXICHHS C CYXICHUSIMH JIPYIHMX YYaCTHUKOB
nyanora, 0OHapyXKMBaTh Pa3IMUKMe U CXOJICTBO MO3UIIHIM;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poJiM, OOCYXAaTh IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATETHHO CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUA.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX MPUHATHUS  PEIICHUM
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HAOII0JIEHUEe, AKCIEPUMEHT, MOJENb, THUIOTE3a, C€IUHMIIBI (HU3UIECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIONINECS COCYbL;

paznuuath sBiaeHus (nquddysus, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HWHEpIHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpalllcHUs, Mepeaaya JaBJCHUA TBEPJABIMU TEJIaMH, XUJIKOCTAMHU W
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHWYECKOW DHEPTrHH) MO OMHUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
OpUMEPBl IBHXKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TeJie YeJIoBeKa, MPH ITOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CUJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWUYeCKasi padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CHWJIbI, KO3(P(GUIUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi M MOTEHUUAJIbHAS SHEPrus), Ipu ONHUCAHWUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs M EIWHUIBI (PU3NUYECKUX BEITUYHH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMU,
CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MPU OSTOM JaBaTh CJIOBECHYIO (QOPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX IIAaroB C OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (U3UUECKUE BETUYMHBI: HAa OCHOBE aHajIu3a
yCJIOBHS 3aJlaud 3aMHUCBhIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUYECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JIJIsl PElIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIMTh TMPHU TOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTe3y),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3NYECKUX SBICHUN  WIH
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUIBI M TEMIEpaTypbl C HCIOJIB30BAHMEM AaHAJIOTOBBIX U
M(pOBBIX TPUOOPOB, 3alMCHIBATh IOKAa3aHUs NPHOOPOB ¢ YIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHUU (3aBUCHUMOCTH IYyTHU
PaBHOMEPHO JBWKYILIETOCA Tejla OT BPEMEHU JABHWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHUsl TEJ, YCIOBHII paBHOBECHUS! phluara M OJIOKOB), y4acTBOBaThb B
IJJAHUPOBAHUM y4eOHOTO0 UCCIEOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh ASKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, TUHAMOMETp, COOOIIAIIINECS COCYABI, OapoMerp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO  BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOH HACOC, ApEOMETP), HCIIOJIb3Ys 3HAHUS
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMH U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB HWH(popmammu B HHTepHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMCIOIIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOTO  COAEpKAHWS, CIPABOYHBIE MaTEPHAIIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IIpU BBINOJTHEHUU Y4YEOHBIX NPOEKTOB U HCCIEAOBAaHUN paclpenessTh
00s3aHHOCTH B TpyINIe€ B COOTBETCTBHM C MOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YUYUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUA BEILIECTBA, KPUCTAIIIINUECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/1yXa, TEMIepaTypa, BHYTPEHHSI DHEpPrusi, TEIUJIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuyath SBJICHUS (TETUIOBOE pACIIMpEHUE M CXKaTue, Terviornepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEnIOnpOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3apsAJA0B, NCHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHUTHOTO TIOJISl HA TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MUHIYKIIKS)
0 ONHCAaHUI0 MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HMUIECKOE SBJICHHE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HcCiIe (U3UYSCKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBJICHUS B TMPUPOJE,
KpUCTa/UIbl B TMpupoje, uznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUISCKUE
SBICHUS B atMocdepe, dJIESKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMin, Apeid IMOII0COB, POJIb MAarHUTHOTO IOJS JUIS JKU3HH Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISTh CYIICCTBEHHBIC CBOWCTBA (NMPU3HAKH) (PU3HUESCKUX
SIBJICHUIM;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA TENI M (PU3UYCCKUE SBJICHUS, MCIIOJIb3YS
bu3uUYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS dHEPrUs, KOJIHIECTBO
TEIUIOTHI, yJIeJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
MJIABJICHUA, yJAeNbHAs TEIUIOTa TapooOpa3oBaHUs, yAeiIbHAs TEIUIOTa
CropaHus TOIUIMBA, KOADQPHUIIMEHT TMOJIE3HOTO JSHUCTBUSA TEIJIOBOU



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONPOTUBJIEHUE  BeWIECTBAa, pabdorTa W  MOUIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHWM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(¢u3MUECKyl0 BEIMYMHY C JPYTMMU BEIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JiJIs yyacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUl MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEPA: BBISABIATH
NPUYMHHOCIEICTBEHHBIC CBSA3HM, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, HCHOJbB3Ys 3aKOHBl H
dbopMyIbl, cBs3bIBaOIMINME (U3UUYECKHUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh NPHU TOMOIIH
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAAKA
IIPOBECHUS UCCIICIOBAHMS, AEJIATh BBIBO/BIL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBOMCTB Tel (KauuIIpHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHUU OT LBETa M3Iydarouledl (IOrioIaromieil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW MOCTOSHHBIX MAarHWTOB, JCHCTBUSA
MAarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh ~ MpsIMblE  M3MEpPEHUsT  TEeMIeparypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOW BEJIMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEeHHl  (3aBHCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TIOCJIEN0BATEIbHOTO M NapajuleIbHOTO  COEIUWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIEAOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPENI0KEHHONM WHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaxX (PM3MYECKUX SIBJICHUM M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMUTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBl 3JIEKTPUUYECKHX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEphl  (HaXOAWTH HWHGOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HUCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXPAHEHUS 370POBBSI M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOWUCK WH(pOpMamuu (PU3NIECKOTO COACPKAaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMOJHEHUU YUEOHBIX 33aJlaHUN HAYyYHO-TIOMYJSPHYIO
auTepatypy  (HU3MYECKOro  COAep)KaHWs, CIPaBOYHBICE MAaTEpPHAIIBI,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
06006mass wHOpMalMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIEe MYyOJWYHO TPEACTABIATH pPE3yIbTaThl
NPOCKTHOW WJIM UCCIICIOBATEIBCKON NEATEIBHOCTH, MIPH ATOM TPaAMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIACAOBAHUM (U3HUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHINIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJaeKBaTHO OIEHHWBATh COOCTBEHHBIN BKIAJ B
JeSITEHHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MaTepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehopMaIius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPETPY3KH, UEHTP TKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUYECKUE KOJeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U MOTJONIeHUs, alib(a, 0eTa- U raMma-u3IydeHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE IBWKEHUE, KOJeOaTeNbHOE IBUKEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PAaJMOAKTUBHOCTb, BOSHMKHOBEHUE JIMHEWYATOrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uuciie (U3MYECKUEe SIBJICHUS B TMPUPOJE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, PpEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BEeTa Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYECKOe NEHCTBHE BHUIMMOIO,
yIbTPaUONIETOBOIO U PEHTICHOBCKOTO U3JMYyYEHUU, €CTECTBEHHBIH
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHHEPAJIOB, JACHCTBUE pATUOAKTUBHBIX HU3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEATh CYIIECTBEHHbIE CBOWCTBA (MpPU3HAKU) (PU3NYECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
(¢u3nyeckue BeIMYMHBI (CPeAHSsI U MIHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, IyTh, YIIOBas
CKOpOCTb, CHJIa TPEHMS, CWIAa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
IOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHIHAJIbHAs SHEPIUs CHKATOU
OPYXXUHBI, KHHETHYECKas OHHEPrus, IOJHAs1 MEXaHWYEeCKas JHEprus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PU3UYECKUII CMBICI HCIOJIB3YyEMbIX BEJIMYUH,
0003HAUYEHUS M EAUHUIBI (PU3UYECKUX BEIHYUH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIOJIb3Yysl 3aKOH COXPAHEHWsS] 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIMI CYNEPIO3ULIMH CWJI, NPUHLUUI OTHOCHUTEIbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsJ0BOTO U MACCOBOI'O YHCEI



IpPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBHIBAaTh €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HW3YYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIJIOBUE, BBISBJISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIE, BHIOUPATDH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh NPU TOMOIIH
¢u3MUecKUX METOAOB, HCIIOJB3Ys ONHMCAHUE MCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOE  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknux CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuUoAa KoJeOaHUW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cCBeTa B CHEKTpP, M3YUYEHUE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JWH3E, HAOMIOACHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSATETILHO  COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
o0OpyllOBaHUS, OMNMCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OIpenesss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOpP cmocoba W3MepeHus
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIENOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJI€OaHW MaTeMaTU4YecKOro MasTHHKAa OT JJIMHbl HUTH, 3aBUCHUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus U yria MpeIoOMJIEHUS OT yrja



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE HW3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHW4Yeckas padoTa W MOIIHOCTh, YacToTa M
nepuoy; KoyJieOaHWKW MAaTEeMaTHYeCKOro M IPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYMHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThI C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYEeOHO-TPAKTUYECKUX 3a/ad, ONTHYSCKUE CXEeMbI s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
NPUBOIUTH  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAHUS (PU3NUYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3I0POBbS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJASpKaHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OMNpPEAENIEHUs JOCTOBEPHOCTH MOJYy4YEHHON MH(OpMAIUU Ha OCHOBE
MMEIOIKXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCITI0JIB30BaTh MPHU BHINIOJIHEHUH yYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEepaTypy (U3MYECKOro CcOAEep)KaHHs, CIOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UH(pOpMAIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOSKTHOM MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU HATOM TPAMOTHO  MCHOJB30BATh  U3YYECHHBIH
NOHSATUMHBIA armapaT W3y4aeMmMoro pasjena (QU3MKH U COMPOBOXKIATH
BBICTYIUICHUE TpE3eHTalneil ¢ y4€ToM OCOOCHHOCTEW ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [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.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

bubmuoreka [JOK

33 (una. Buget cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 flapaierue xKiKoCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHHMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble iBJIeHUS
. bubnuoreka [JOK
11 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN EKTPUIECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAT HHAYIHHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaMOiencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [IOK
2.1 Mexanuveckue koaeda 7 3
NAHITCCIHE Rosehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bI ¥ on'TUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 1
TPOCHHE ATOMHOTO Hiipa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl IPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EctecTBeHHOHAYYHBINH METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA Mycka'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
a [IHC JIHCKD P https://m.edsoo.ru/ff09fe0a
BEllleCTBa
8 JIBM>KEeHME YacTHI] BEIIECTBA brbmmorexa LOK
e Ber https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. Enuuuniiel ckopocT
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuyer rmytu ¥ BpeMeHU IBUKEHUS Eubmaorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BSaPII)MO,HeﬁCTBHe TeJ‘IpKaK puYrHa Bubmiorexa TOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Omnpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetiie ciul. Junamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HallpaBJICHHbIX
26 10 OJTHO¥ TIPSIMOA. bubmorera [JOK
B https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIIAs CHIT
97 Pemenue 3agay no teme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B pupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «/3yyenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuny, «Cunbly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTposnbHas paborta o Temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTb

34 aBJICHUS ra3a oT 00péMa Eubmaorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMU
35 Tenzhfn )KE,HKOCT)IMI/I Hu E§3aMI/I. 3akoH bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTHU U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBneHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
HAPABIHCCIIH pece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emun. [Tpuanner
CYILIECTBOBAHUS BO3 HOI
41 0}6/I(I)IJ'IO‘-IKI/I Semin 3£BY;ICII/IMOCTI> bubmmorera [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. AtmocdepHoe naBiieHHE
BO3YXa. ATMOC(EPHOE AaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
s AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBYE KUJIKOCTHU U T'a3a Ha
a7 or €HHOE B HUX TEJIO bubmmorera [JOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHas pabora «OnpenenecHue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHICﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNla B BOJE OT 00BEMaA MOTPyKEHHOU
B XKUJKOCTHb 4aCTHU TEJIa»

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

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTponpHas pabota o Teme
«/laBieHue TBEPABIX TEI, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoYHas pabora

58

PesepBHsIit ypok. Pabota ¢ Tekctramu
1o TeMe «/laBneHue TBEpABIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUA
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nonesnoro aecTeus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mo reme "Pabora,
mortHocTh, KITI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHOU SHEPTUH TIPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mjIockocTu"

66

KonTponsHas paboTa no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHrIit ypok. PaboTta ¢ Tekctamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnueckoe nBuxkeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ Tekcramu

68 1o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoandyecTBO YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH U UX OIBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrammueckue 1 aMop@HEIe Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacIIMpeHne U CKaTHE 1 bubmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1
YaCTHII
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemoTel. Y aenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABJICHHS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEeIbHOW TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJILHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBuratess.
TennoBbie IBUTATENN U 3aIIUTA
OKpY)Karolen cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Ten. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX MOJIEH
Hocurenu snextpuueckux 3apsioB.
33 DOnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUS IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHusl. VIcToOUHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUSI STEKTPUIECKOTO TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDTIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaILIaX, bubnunoreka [JOK
SKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKas Ienb U e€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeUEHHUs U MaTepuana"
3aBUCUMOCTD CHJTBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma 1 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapauieIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaGopaTtopHnas pabora "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa [jIg pa3IndHOrO
UL P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenmna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "Onpenenenue
52 a60TpLI 51 I1:40111}]3ocm aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTEnn
53 AIIEKTPUUYECKOI DHEPTUU B OBIT bubmorexa [IOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOAHHBIE MAarHUTEL, X
B3aMOJEHCTBUE
VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
55 . "
noJieil MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOE noJjie. MarHuTHoOeE 10J1e
bu6moreka [IOK
56 3eMIIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
57 3apsiKeHHBIE TEJIa U UX Eubmaorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaeicTBus. [locTosTHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas paboTa o Teme
"DHEeKTpUUECKUE 3apsabl.
P P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoYHas pabora

59

PesepBHeIit ypok. Pabota ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuniickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe nosie
3IEKTPUYECKOTO TOKa MaruutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KonctpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenua

64

DnextporeHepatop. Crocoobl
MOJIyY€HUS DIIEKTPUUECKO SHEPTUH.
DIEKTPOCTAaHIIMU Ha
BO300OHOBIISIEMBIX HICTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtponsHas pabota o Teme

66 "DJIEKTPUUECKUE U MArHUTHBIE 1 bubmorexa [IOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBeie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbIit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHsie ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;zl;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO ABVKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabdorta "OnpeneneHue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ocKkocTh"

8 CBoOoHOe nagenue Tei. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ Hn 4acToTa

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bubnmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna BH6J.IHOTeKa LOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3agau mo reme "Cuna
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmorera [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [{OK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaibHOW TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TENa C bubnmorexa [IOK
N o P https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpAIICHUSI.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBECHE MaTepHaIbHOI TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubnmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOH paboTe MO
29 TeMe "MexaHnuecKoe NBUKEHUE Bubmiorexa TOK
N | ’ https://m.edso0.ru/ff0b0408
B3aunmoeiictBue Ten
KonTtponbHas padoTa o teme
30 "MexaHN4ecKoe NBHKEHHE bubmorexa [IOK
N ) ’ https://m.edsoo.ru/ffOb06ec
B3anmoelictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b02b4
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COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amag mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m.edsoo.ru/ffob0as4
PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
35
YOPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KUHETUYECKOW dHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaGopaTtopHas paborta «3y4yeHue bubnuoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
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44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MepHOo/1a KoJieOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaneHue u 0TpaxeHue
3ByKa

51

Ypoxk-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJIBHOP’I pa60Te 1o

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
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Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota o Teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIe0aHNsA U BOJIHBI"
DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH TSI COTOBOM CBsI3H"
VYpok-uccnenoanue "N3yueHne
N bubmuorexa [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Ipupojia CBETa.
61 CkopocTh cBeTa. BoHoBLEIE CBOKMCTBA bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpocTpaHEeHHEe CBeTa. 3aTMEHUS bubmiorexa LOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
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MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "Hccrnenoanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MajieHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6moreka [IOK
68 JIuna3el. OnTHYecKast Crjia JIMH3bI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU# B TMH3AX httos://m.edsoo.ru/ffobd4da
JIaGopaTtopnas padora "Omnpenenenaue
70 (prKyEHorE pacSTO;{HI/m " oI;[TI/IquKoﬁ bubmorexa IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenue 6enoro ceera B CIIEKTP.
74 OnbiTel HhtoToHA. ClioKeHue bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c
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JlaboparopHuas padota "OnbITHI 110
Pa30oKEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75
BOCTPHATHIO IIBET4 HIPEAMETOB HpH X https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwbTper"
VYpok-npaktukym "BosHoBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'”
77 Omnbitel Pesepdopna u mianetapHas bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIONEHNE CBETa
79 aromoMm. KBanTel. JInHneituaTeie bubmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI Bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIC MTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun ConHua 1 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KAUeCTBEHHBIX 3a]1a4 110
teme "Ternnosele npouecchl”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK
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pacyeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 ACUETHBIX U KaUYEeCTBEHHBIX 3a/a4 I10 1 bubmorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JlaGopartopHble pabOTHI 10 KypC 1 1 bubmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMH I10 TeME "3aKOHBI 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
100 texctamu o teme "Koebanusa u 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekctaMu 110 TeMe "CBeToBEIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padota ¢
102 TekcTaMu 110 TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATHUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, JIECMOHCTPUPYIOIIUX JaAHHOC (i)I/ISI/I‘-IeCKOG SBJICHUC

1.3

pacrno3HaBaTh IMPOSIBIEHWE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpYKaIoIllleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE,
MIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUIN

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (U3MUECKHUe SBJICHMUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYUH, HUX
0003HaYeHUS U SUHUIIBI (PU3NUECKUX BETUYMH, HAXOAUTh POPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  IpauKH  HM3YyYEHHBIX  3aBUCUMOCTEU

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHHA W IIPOLECCCHI,
HCIIOJIb3Yyd M3YUCHHBIC 3aKOHBI, IIpU STOM [JaBaTb CJIIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
W3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SBICHHM, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yyd 3aKOHBI U




(dhopmMyIibl, CBsi3bIBatOINME (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPATKOE YCJIOBHE, TOJCTAaBIISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTH
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEAUTUCTUIHOCTD TOJTYYCHHOUW (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIMTh IPU I[OMOIIU
(i)mnqecxnx METOOOB, B OIIMCaHUM HCCJICAOBAaHUA  BBIACIATH
IpoBepsieMoe  TpeArnojiokeHue  (Tumoresy),  pasinyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘-ICHHI:IfI peE3yiibTaT, HAXOJIUTH OIIMOKN B

XOJ€ OIIbITa, A€JIaThb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3UYECKUX SBICHUU WIH
(u3UYeCKuX ~ CBOMCTB  Telm:  (OpPMyJIHpPOBaTH  IPOBEPSIEMbBIC
MPEANOJIOKEHUSI, COOMpPaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO

000py/I0BaHus, 3alMChIBATh XOJI ONbITa U (POPMYIHUPOBATH BBIBOIbI

1.10

BBITIOJIHATh TPSIMbIE U3MEPEHHsI C HCIOJIb30BAHUEM aHaJOrOBBIX U
uudpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEAOBAaHUE 3aBUCHMOCTH  OJHOW  (DPU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPCHUH,
y4acTBOBaTh B IUTAHMPOBAHMMU YUE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY U BBITIOJIHATh U3MEPEHHUSI, CICAYs MPEUIOKEHHOMY TUIaHY,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOM 3aBUCUMOCTH (PH3MUYECKUX
BEJIMYUH B BUJIC TIPEIJI0KEHHBIX TAOJIUIl ¥ TPaHUKOB, JIe1aTh BHIBOJIBI

I10 pE3yJIbTaTaM HUCCICI0BAHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIIMYHH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU HSMepeHI/Iﬁ COGHp&TB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJjia TCXHUKU 0e30MacHOCTH pu pa60Te C

71a00paTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTb  IPUHIUIIBL JIeNCTBUSA HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTEeprU30BaTb IMPUHIHIIBLI JIeNCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHMA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

MPUBOJUTh TpUMEphl (HAXOAUTH WHQPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO MCHOJIB30BaHUS (PU3MUECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HH Ui oOecriedyeHuss OC30TMAacHOCTH TMPU  OOpaleHUuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(OpPManuu B cetd MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHWM M MYTEM CPAaBHEHMS Pa3JIMYHBIX MCTOYHHKOB
BBIICNATE MHPOPMAIUIO, KOTOpasl SIBISIETCS HPOTUBOPEUMBON WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3aaHUI
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BiaxeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb cOOCTBEHHEIE KpaTKUC IMHUCbMCHHEBIC U YCTHBIC COO6HICHI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCJEe MyOJIMYHO JIenaTh KpaTkue COOOUICHHS O
pe3ynbraTtax MpPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHbIA MOHSATUMHBIA amnmapar Kypca

(bu3HKY, COTPOBOK/IATh BRICTYILJICHUE MPE3eHTallUei

1.19

IIpHU BBIIIOJIHCHUHA y‘Ie6HI)IX IIPOCKTOB 1 I/ICCJ'Ie,Z[OBaHI/Iﬁ pacupeacisiThb
0053aHHOCTH B rpymniec€ B COOTBETCTBUH C IMMOCTABJIICHHBIMHU 3aJladaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBAaTHO OLCHHUBATH
CcOOCTBEHHBIH BKJIaA B  JCATCIBHOCTHL TI'PYIIIbI, BbICTPAHNBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAs MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO ONHMCAHWUIO HX XaPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/II-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SIBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4HCie (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM IEPEBOAMUTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONMCBHIBATh W3YyYEHHBIE CBOMCTBA Tel M (PHU3MUECKUE SBICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpakTOBaTb  (PU3WYECKHII  CMBICI  MCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUs U €UHUIIBI (PU3UUECKUX BETMUYMH, HAXOAUTh POPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEJIWYUHY C JIPYTUMU
BEIMYMHAMM, CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBUCHMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJIICHHUS W TPOIECCHI,
WCMOJIb3ysl W3YyYECHHBIE 3aKOHBI, MPU H3TOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCBHIBAaTh €r0  MaTeMaTHYeCKOoe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIC U B
KOHTEKCTE CHTyalldid TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX IIaroB ¢ MoMoImiblo 1 — 2 W3y4eHHBIX CBOMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIC 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3yA 3aKOHBI U
(bOpMy.]'IBI, CBsA3bIBAOIIUC (bHSH‘leCKI/IC BCJIIMYHUHBI. HA OCHOBC aHaJIM3a
YCIOBHA 3aaa49u 3alIMCbIBATh KPATKOC YCIIOBHUE, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>IG IS eé peliCHus, IIPOBOANTH paC‘IéTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYHNHBI C HN3BCCTHBIMU

JaHHBbIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOKHO pPCIIUTH IPU IMOMOIIU
(I)I/ISI/ILIGCKI/IX MCTOAOB, UCIIOJIB3Yyd OITMCAHUC UCCIICAOBAHUS, BBIICIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTb NOPAAKa

IMPOBEACHU A UCCIICAOBAaHNUA, ACIaTh BBIBOAbI

1.9

MPOBOJIUTH OMBITHI TO HAOMIOACHUIO (PU3MUYECKUX SIBICHUHA WIIH
¢u3nyeckux  CBOHCTB  Tel:  (QOpPMYIUpOBaTh  NPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 NpCATIOKCHHOTO




000pyI0BaHUs, OUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMbIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MYECKUX BETUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OJHOH  (U3MYECKOM
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAaHUEM IMIPSMBIX HM3MEPEHUM:
IUIAHUPOBAaTh HCCIIEJOBAaHUE, COOMpATh YCTAaHOBKY M BBINOJIHSTH
U3MEpeHus, Cleays MpeajJoKeHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TAaOMUI U I'padUKOB,

ACJIaTh BBIBOABLI 11O PE3yJIbTaTaM HUCCICO0OBaHUA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEPEHHs]  (U3WYECKHX  BEJIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH mpu paboTe ¢

1abopaTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBaxX (U3UYECKUX SIBICHUH U HEOOXOIUMBIE

(bu3YecKue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM M CXEMATUYHBIM PHUCYHKaM, COCTAaBJIATH CXEMBI
OJICKTPUYCCKUX ueneﬁ C TIIOCICOOBATCIBbHBIM M IapalJICJIbHbBIM
COCAMHCHUEM 3JICMCHTOB, pasiimmdasn YCJIOBHEIC 0003HaYEHHUST

QJICMCHTOB JJICKTPHYCCKHUX merein

1.16

OPUBOIUTH TpPUMEpPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMeEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juig  oOecriedyeHuss O€30MacHOCTH MpU  OOpallleHuH ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IOUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/I‘IGCKOFO COJACpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMECIOIIMXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbIICIIATH I/IH(bOpMaI_[I/IIO, KOTOpas

ABJIACTCA HpOTHBOpC‘-IPIBOﬁ WA MOXET OBbITh HCI[OCTOBepHOﬁ

1.18

HCIIOJIb30BAThL IIPU  BBIIIOJIHCHUU y‘-IeGHBIX 3aJlaHH HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MYecKoro coaepKaHus, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  HHTepHeT;, BiaaeTb NpuEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHusi WHGOPMALIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
0000mas uHGOpPMAIMIO W3 HECKOJIHKUX HCTOYHHUKOB (PHU3UICCKOTO
COJIEp)KaHUsA, B TOM 4YHUCIE NYOJWYHO NPEJICTaBISITh PE3YIbTAThI
MPOEKTHOM MJIM MCCIEI0BATENbCKONW JIEATENbHOCTH, MPU 3TOM
IPAMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM NOHATUHHBIM anmapar Kypca

(u3KKHN, COIPOBOK/IaTh BBICTYIIJIEHUE MPE3EHTalluei

1.20

MPU BBITIOJIHEHUHU YYE€OHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKHUX
MIPOLIECCOB PACIPENENsATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMU  3aJa4aMu, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHA
JEWCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHUKQaTUBHOE€  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA II0 OIMMCAHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpYyxKaromieM MHpPE, B TOM YUCIIC (1)I/ISI/I‘IGCKI/IC SABJICHUS B IIPHPOJIC,
IIpu 3TOM MEPCBOAUTHL NMPAKTUYCCKYIO 3a/la4y B yqe6Hy10, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MTPU3HAKN) PU3NIECKUX SIBICHUI

1.4

ONHCBIBATL HU3YUCHHBIC CBOMCTBA TE€I H (I)I/IBI/ILIGCKI/IC SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pI/IBI/I‘-ICCKI/Iﬁ CMBICJI HCIOJIb3YyEMbIX BCJIMYMH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHNH, HAXOJUTH (I)OpMy.]'IBI,

CBSI3bIBAIOIIME JaHHYIO (pU3MUYecKyl0 BEIMYMHY C JPYTUMHU




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepH30BaTh CBOMCTBa Tell, (PM3MUECKUE SIBIICHUS U IPOIIECCHI,
WCIIOJIb3yd M3YYEHHbIE 3aKOHBbI, IPU OSTOM [JaBaThb CJIOBECHYIO
(GhOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTYallMid TMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYEeCKHX IIaroB C MOMOIIBIO 2 — 3 HM3y4YCHHBIX CBOICTBA

(u3nuecKuXx sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3amadu (OmUparonecss Ha cucTeMy U3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U  (OPMYJIbI, CBS3bIBAIOIINE
¢u3nueckue BeNUYMHBI: HAa OCHOBE aHaJIW3a YCIOBMS 3ajauu
3alMChIBaTh KpPaTKO€ YCJIOBHUE, BBISABIATh HEAOCTAIONIME WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIC
JUIA peUIeHUs, MPOBOIUTH PAcu€Thl M OIEHMBATh PEATHUCTUYHOCTH

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3nUecKuX METOJIOB, HCIOJB3Ys ONMCAHWE HUCCIIECAOBaHMS, BBIACISTDH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'II-O,I[eHI/II-O (bHSH‘leCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIBHO CO6I/IpaTB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa M €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IpPH HEOOXOJAUMOCTH CEpUI0 MPSIMBIX H3MEPEHHI,
onpenenss cpelHee 3HAYeHHE H3MepsieMOd BelndMHbI ((poKycHoe
paccTosiHHE coOuparomei JUH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpPUTENBHOrO Npudopa)

1.11

OPOBOJUTH HCCIEOBAaHME 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
HCIIOJIb30BAHNUEM TIPSAMBIX HM3MEPEHUM: INIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ysabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHJC T8.6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUSA

1.12

MPOBOJUTH  KOCBEHHBbIE  M3MEpPEHHMS  (U3NYECKUX  BEIMYHUH:
IJIaHUPOBATh U3MEPEHUS], cOOMpaTh IKCIEPUMEHTAIIbBHYIO YCTAaHOBKY
Y BBINOJHATE HW3MEPEHHUs, Cleays IPEeUIOKEHHON WHCTPYKLHUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh TpaBuUiIa TEXHUKH 0O€30MacHOCTH Tmpu pabore ¢

71a00pPaTOPHBIM 000PYJOBaHUEM

1.14

pas3nuyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (PU3UUECKUX MOJCIICH:
MarepuaigbHas TOYka, abCOTIOTHO TBEPIOE TEJIO, TOUYCHHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETApHAs MOJIENIb aTOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX ONHMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBaxX (U3NYECKUX SIBICHUH U HEOoOXOIUMBIE

(bu3uvIecKue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHblE PHCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENIbHBIX pudopoB u
TE€XHOJIOTMYECKUX MPOLECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpPUMEpPHl (HAXOAUTh HMHPOpPMAIMIO O [pHUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juid  oOecrieueHuss O€30MacHOCTH Tpu  OOpallleHuu C
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISTH MOUCK HH(POPMAIUHU (PU3HUUECKOTO COACPKAHUS B CETU
Wurtepuer, camocrositenibHO  (OPMYIUpYs TOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpEAENEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUW M JIOTOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
NOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
Marepuainbl, pecypchl ceTu VHTepHeT; BiaxeTe npUEMaMH

KOHCIICKTUPOBAHUA TCKCTA, HpCO6p8.30BaHI/ISI I/IH(l)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC ITMCHMEHHBIC M YCTHBIE COOOINCHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HMCTOYHUKOB (PHU3NIESCKOTO
COJICpPKaHUS, MYOJUYHO TPEICTABNIATh PE3yIbTaThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCSATENbHOCTH, TPH  3TOM  TI'PaMOTHO
WCII0JIb30BAaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4yaeMoro pasjaeia
(UMK W CONMPOBOXKJATh BBICTYIUICHHE INPE3CHTANUCH ¢ y4ETOM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHHUIN (PU3MUECKHUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHA
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue ABICHHS: MEXAaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeMMUUHBL  V3MepeHne  QU3NUECKHUX
BenmuuuH.  ®Dusuyeckue  npubopsl.  [lorpemHocTts

n3MepeHnil. MexyHapoHasi cucTeMa €IuHUIL

1.3

EcTecTBeHHOHAyYHBIN METOJ] TO3HAHUWS: HAOJIOJCHUE,
MMOCTAHOBKAa HAyYHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTudeckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
###Par###l3mepenne 00bEMa KHAKOCTH M TBEPIOTO
Tela.

###Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOTI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTtpoeHne BellecTBa: aTOMbI U MOJICKYJIbI, UX
pazMepbl.  ONBITBI,  JOKa3bIBAIOIIUME  AHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ pokeane  dacturr  BemectBa.  CBS3b
CKOPOCTH  JBWXKE€HHUS  4YacTHI[ C  TEMIEpPaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMopelicTBue 4acTHIl BEIIECTRA: MMPUTSKCHUEC U

OTTAJIKUBAHHC




H#H#Par### ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.

24 B3anMocBa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX MU MX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka quaMerpa aToMa METOJIOM PSIoB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciIupeHus ra3os.
HHHPar###0nbITEI 0  OOHAPY)KEHUIO JCUCTBUS CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JBWKEHUE
###Par###CropocTb. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWHU. Pacuér mytm u BpemeHU
JBUKCHUS
SlBnenne uHepuuu. 3aKOH WHEpUMH. B3aummonencTBue
3.3 TeN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHHS Tel.
Macca kak Mepa HUHEPTHOCTH Tela
34 ###Par#t# lnotnocTs BemiectBa. CBs3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYI B eIMHUIE 00bEMa BEleCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOACUCTBUS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
3.7 ##HPar#t#Bnenne Tarorenus u cuia Tsokectn. Cuna
. TSKECTU Ha Apyrux miaHetax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHE CKOJbXKEHUS U TPEHHE MOKOSI.
' Tpenue B npupoae U TEXHUKE
3.9 HH#Par###CrioxxeHue CuJ, HANpaBICHHBIX 10 OJHOM
' npsiMOH. PaBHOAEHCTBYIOIIAsS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTHM PABHOMEPHOIO  JABMKEHUS
(apyka B JKUJOKOCTH, MOJEJIH  DIEKTPUYECKOIO
aBToMOoOWIs u Tak pganee). OmnpeneneHue CpenHei
CKOpOCTH CKOJBXKEHHs Opycka WIM IIapuka [0
HAKJIOHHOM  IIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOILINE
3aBUCUMOCTb PacTsDKEHUS (IepopMali) NpPY>KUHbBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUpYIOIINE
3aBUCHUMOCTD CUJIBI TPEHUSI CKOJIBKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CWJTBI TPEHUS B TIPUPO/JIC I TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30B
41 Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEJIUYEHUS 1aBIICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIepaTypbl
13 [lepenaua naBneHus: TBEPABIMU TEJIaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. I[ITneBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHUSI JKUJKOCTH OT TIyOMHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIaronuecs cocypl.
['unpaBnuyeckue MeXaHU3MbI
Atmocdepa 3emnn u atMmocdepHoe Aasienue. [Ipuaunsl
45 CYIIECTBOBaHMs BO3AYMIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3smepenue armocdepnoro masnenus. llpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnaBanue




4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOH B JKMIKOCTh YacTH TeJa.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIONIEH Ha
TEN0, NOrpyk€éHHoe B  JKHIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, JEHCTBYIOIIECH
Ha TEJIO B JKUAKOCTHU, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTh  BBITAIKUBAIOLIEH
CUJIBI, JIEUCTBYIOLIEH Ha TENO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKHMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa Wi
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaeseHune  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SBJICHUS B TPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JABJICHUS Ha )KHUBOW OpPraHu3M, TIJIaBaHUE

pBIO

411

TexHudeckre yCTPOMCTBA: COOOMIAIOIMHUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA Tpecce,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanuveckast pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [IpocThie MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue npaBuiIa paBHOBECHS phluara K OJIOKy
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
55 IIOJIE3HOT'O JIEeNCTBUSA MeXaHU3MOB. ITpocTteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas SHEpTUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnass mexaHudeckas SHEprus. 3aKOH HM3MEHEHUS U
' COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
59 [IpakTudeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUs TIPU
PaBHOMEpPHOM JIBMOKCHMM Te€la II0 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenune KII/| HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa coXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SIBICHHUSI B npupoac: pblHaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasjiena 3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U  pa3Mmepsl
' MosieKysl.  OmbITBl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObscHEeHnE CBOICTB ra3oB, JKHAKOCTEH U TBEPABIX TeI
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
TEeopuun
6.4 CMauuBaHue U KanUIsIPHbIC SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temneparypa. CBs3b TemmepaTyppl CO CKOPOCTBIO
. TEIUIOBOTO JABM)KEHHUS YaCTHII
67 Buytpennss sneprust. CniocoObl H3MEHEHHsI BHYTPEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHne padoTbl
6.8 Buner tennonepenayu: TEIIONMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KomnnuectBo  TEMJIOTHI. VaenpHasgs  TEILIOEMKOCTH

6.9
BELIECTBA
TeriooOMeH M TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TETUIOBOTO OanaHca
511 [1naBnenue u oTBEpAEBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEnaoTa MIaBJICHUS
[TapooOpazoBanne U  KoHzeHcauus. Vcmapenue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurareneid  KIIJ
6.15 TEIUIOBOTO ABUTrareid. TeIUIoBblE NBUraTeId W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILCHUs] YHEPTHUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
#HHHPar###0nbITel 10 OOHApPYXKEHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHHPar###0npITel  TI0O  BBIPAIIMBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIvpeHus ra30B, JKUIKOCTEH U TBEPABIX TEIL.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, J1EMOHCTPUPYIOIINE 3aBHCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoOTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJI0MKA KHUAKOCTH B TepMOMCTquCCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPTUH Tella B Pe3yjbTare TeIUionepeaadyd U padOThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEILNIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TETJIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHue  OTHOCUTENBHOM  BIAXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHne yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBJICHHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHME W KaNWJULSIpHbIE SIBJIEHUST B IPUPOJIE,
KpUCTaJUIBI B TipHupoje, uzinydenue ConHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPbL, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, KUJIKOCTHBIM TEPMOMETD,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIr'OpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Teil. J[Ba poaa dJIEKTpUUYECKUX 3apsI0B
B3aumopneiictBue 3apspkeHHBIX Ten. 3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJsie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX nojeu




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Crpoenue atoma. [IpoBoaHukH 1
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSHHOTO TOKA
HerictBus 3IIEKTPUUECKOTO TOKa (TermoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax
- Onektpuyeckas uenb. Cuia Toka. DJIEKTPUYECKOE
' HanpsbKeHHe
29 ComnpoTuBieHnue MIPOBO/IHUKA. VY nensHOE
' COMPOTHBIICHUE BEIIECTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOoe W MapajjieNIbHOE  COEIMHEHUE
7.11
IPOBOJAHHUKOB
PaGota u MOIIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUecKrue Ienu U MOTPEOUTENTH 3JICKTPUUECKOM
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[Toctosinuple MarHuthl. B3ammoneicTBHE MOCTOSHHBIX
7.14
MarHuToOB
MaruautHoe mnoje. MarHuTHoe mojie 3emMiIu U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emie
2 16 OmneiT Opcrena. MarHuTHOE NOJIE ANEKTPUYECKOTO TOKA.
. [IpumeHeHne 2NEKTPOMarHuTOB B TEXHUKE
JleificTBE MarHUTHOTO TOJS HA IPOBOJHHUK C TOKOM.
217 ONEeKTpoABUTATENb MOCTOSHHOTO TOKa. Mcrnosb3oBaHue
. NIEKTPOABUIaTENed B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOPTE
7.18 Oneiter  @apanes.  SIBieHHe  2JIEKTPOMAarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DIIEKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTnueckue pabOThI:

OneITH TI0 HAOTIOACHUIO JICKTPHU3AINHN TEJ WHIYKIIHCH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne nAEUCTBHS DSIEKTPUYECKOTO TMOJNS Ha

MIPOBOJIHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

ITOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HATIPSHKCHHUS

Ha PE3UCTOPE.

OmnBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIIOIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.

IIpoBepka mpaBuiIa CIOXKEHUS HANpsDKEHUM  INIpU
IIOCJICZIOBATEIIBPHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKa IIPU NapalIeIbHOM
COeqUHEHUU  pe3uctopoB.  Ompenenenue  pabOThI
IEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 PEe3HUCTOop.
OnpeneneHne  MOLIHOCTH — JIEKTPUYECKOIO  TOKA,
BbIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4YE€pe3 JaMIIOYKy, OT HalpsKCHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOIO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS JJIEKTPUYECKOI0 TOKA Ha MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTD CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM U MarHUTa OT CHUJIbI
TOKa M HamNpaBJ€HUs TOKAa B Karywike. 3yuyeHue

I[ef/'ICTBI/ISI MAarovuTHOrO I0Jis1 Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u N3y4YeHue paboThI
3JIEKTPOABUTATEIS. N3smepenne KITA
JJIEKTPOIBUTATEIBLHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHHUIO SIBJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KHUBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMJTH, Aperd IMOFOCOB,
POJIb MarHuTHOI'O MOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

1.22

TexHuyecknue yCTpOWCTBA: AJIEKTPOCKOMN, aMIEPMETD,
BOJIbTMETP, PEOCTaT, CUETUUK DIEKTPUUYECKON 3HEpruw,
ANIEKTPOOCBETUTEIbHBIE ~ TPUOOPHI,  HarpeBareiIbHbIC
AIEKTPOTPUOOPHI (ipuMepsr), ANMEKTPUUECKHE
PEIOXPAHUTENHN, JJIEKTPOMArHuT, 3JIEKTPOJIBUTATEIh

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 311€MEHTHI COAEPKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
MexaHnueckoe JBHKEHHE. MarepuaibHas TOYKA.
- Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTD MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHYKEHUE
#HH#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBIKEHUE.
8.4 CpenHAss W  MIHOBEHHas CKOpPOCTb Tejla IIpH

HCPAaBHOMCPHOM ABUKCHUUN




VYckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

8.5
JIBUKCHHEC
8.6 ##HPar##Croboan0e nagenue. OnbiTel ["ammes
#H##Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [lepuon m wactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHUE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HetoToHa
8.11 HH#APar###] [pyuHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuna TpeHHs:: cuila TpPEHUS CKOJBbKEHUS,
813 CHWJIa TPCHHSI TTOKOS, IPYTHE BHUJIBI TPCHHSI
#i##Par###Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
8.14 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mmaner  Bokpyr  Cosnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U meperpy3ku
PaBHOBecne MarepuanbHOM TOYKU. AOCOTIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Teja C 3aKpeIIEHHON
' OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTu
8.18 Nmmynbce Tena. 3menenue ummyinbca. UMITynbc CHITBI
8.19 3aK0H COXpaHEHUsS UMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEPTUU U paboThI
[loTeHnmaneHass DJHeprust Tena, MOJHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJU
8.24 [ToTeHumanpHas 3HEPIrUs CKATON NPYKUHBI
#H#Par###Kunernueckass  sHeprus.  Teopema o
825 KUHETUYECKOM SHEPTUHI
8.26 ##HPar#t#3axon coxpaHeHUs] MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrmpezeneHue cpelHel CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
Omnpenenenrue yCKOpeHUs Teaa MpPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrHUMOTE3bI: €COU MPU PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HavyaJlbHOM CKOpPOCTH IMYTH OTHOCATCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOro JaBieHus. OmnpeneneHue
kodpduimenta TpeHUs CKOImKeHUs. OmnpeneneHne
#EcTKkocTH mpyxkuHbl. OmnpeneneHue pabOTHl CHIIbI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU3OHTAIBHON MoBepxHOCTH. OmnpeneracHue padboThI
CWJIBI  YOPYrOCTH  TNpuU  TOabEMe  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M IMOJABHXKHOTO

OJIOKOB

8.28

dusznyeckue ABJICHUS B IIpupoac: MpUIrNBbI U OTIHBEI,
JABHKCHUEC IIJIAHECT ComHeuHoi CHUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPpraHNu3MOB

8.29

Texandeckue YCTpOﬁCTBaZ CIIMAOMETP, JaT4YnKH1

ITOJIOKCHHS, pACCTOSAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OcCHOBHBIE XApPaKTCPHUCTUKHU

- KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMatuueckuit u IIPYKUHHBIN MasITHUKHU.
' [IpeBpaiienue sHEprux Mpu KoJ1eOaTeIbHOM IBHKEHUH
9.3 3aryxaromue KoyiebaHus. BpIHyXJeHHbIe KoseOaHMs.
' Pe3onanc
Mexannueckue BoHbl. CBOIICTBA MEXaHUYECKHUX BOJIH.
9.4 IIpogoneHble M TONEpeYHbIe BOJHBL. JlJIMHA BOJIHBI U

CKOPOCTb €€ pacrpocTpaHeHus. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['pomMKkoOCTh 1 BbICcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OnpeneneHne 4YacTOTBl WM TepuoAa  KOJICOaHHA
MaTEeMaTHYECKOTO MasiTHUKA.
OnpeneneHne 4YacTOTBl WM TepuoAa  KOJICOaHHA
NPYKHHHOTO MasiTHUKA
9.7 HccnemoBanne 3aBUCHMOCTH — TiepHOAa  KojeOaHWI
' MOJIBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnemoBanue 3aBUCHMOCTH  TiepHoAa  KoJjeOaHWI
MPYKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH neproaa KoJIeOaHui rpy3a,
MTO/IBEIIEHHOTO K HHUTH, OT MAacChl T'py3a U JKECTKOCTH
MpYyXUHBL. VI3MepeHne yCKopeHus CBOOOIHOTO TaJICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckne yCTpOMCTBA: HXOJOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOG I10JIC. 9JI€KTpOM3FHHTHBI€ BOJIHBI.

104 CBoiicTBa NIEKTPOMArHUTHBIX BOJH

10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETA.

' BousiHOBBIE CBOIiCTBa CBETa

[MpakTrueckue paboTHI:

10.4 N3ydyeHne CBOMCTB  DJIEKTPOMArHUTHBIX BOJH €
HOMOIIIbIO MOOMIIBHOTO Tesie(oHa
dusnueckue SBIEHUS B HOpupoje: OHOJIOrMYecKoe

10.5 JeicTBHE BHJIUMOTO, yABTPapHOIETOBOTO "
PEHTTEHOBCKOTO U3JTy4eHUI

10.6 Texuuueckue yCTpoiCTBa: HCIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH JJI COTOBOH CBS3HU
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicToUHMKY CBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TPEIOMIICHHS CBETa.
' [TommHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox nyden B JIMH3E
116 OnTnueckas cucrema Qortoamnmnapara, MUKpOCKoma U
' TEJIECKOTIa
117 I'maz xak onTtudeckas cucrema. biM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' Clio)xeHue CeKTpalIbHBIX IBETOB. [lucnepcus ceera
[IpakTnueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpPaXXEHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenue  XapakTEPUCTHK  U300pakeHUS
npeaMeTa B TUIOCKOM 3epKalie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
IPEOMIICHUSI CBETOBOTO Jiydya OT yIJla MaJeHus Ha
119 IPaHHULIE «BO3YX — CTEKIION.
' ###Par### lonyuenne HW300paXeHU C  MTOMOIIBIO
coOuparole JUH3BL
###Par#Ht#Onpenenenne (GOKYCHOTO pacCTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
#HHHPar#H#0OnbITel IO  pa3ioxkeHuio Oeloro ceera B
CIIEKTP.
HHHPar###OnbITEl 110 BOCHPHUATHIO I[BETa NPEJAMETOB
pU UX HAOIIOICHUHN Yepe3 IBETOBbIE (PUITBTPHI
dusnueckue sBIeHUA B mpupoze: 3atMeHus CoiHua u
11.10 JlyHbl, 11BE€Ta TeN, ONTUYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue yCTpoOiicTBa: OYKH, HEPUCKOTI,




(oToamnmapar, ONTUYECKUE CBETOBOIBI
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KBAHTOBBGIE SABJIEHU A
191 OmnbiTel Pesepdopna u mimaHeTapHas MOJEIb aToMa.
' Monens aroma bopa
129 Hcnyckanue u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Ctpoenune artomHOro snupa. HykimonHas Mojenb
' aTOMHOTO sapa. M30Tomb!
195 PagnoaxtuBHble npeBpamienus. llepuon mnomypacnana
' ATOMHBIX SJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiI0BOTO U
' MaccoOBOTO YHUCEN
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus saep. Vctounuku snepruu
' CoumnHiia 1 3831
129 Snepnas sHepretuka. JledcTBME  paguOaKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTrueckue pabOTHI:
Habmionenne CrjomHbIX M JHMHEHYATBIX CIEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPeKOB: H3MEPEHHUE SHEPTrUU YaCTUIIBI
0 TOPMO3HOMY ITyTH (110 poToTrpadusim).
N3mepenue paguoakTuBHOro (poHa
Odusnyeckue SBICHUS B MPUPOJE: ECTECTBECHHBIN
paZvOaKTUBHBII ¢ox, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HHUE MPHUPOAHBIX MHHEPAIIOB,
NecTBUE PAJMOAKTUBHBIX M3JIyYEHMH Ha OpraHu3M
YeJI0BEKa
1212 Texuuueckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IHJII/IBI/IILyaJ'ILHHﬁ JO3UMCETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponum  GU3MKKM B  HAYYHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HAaBAEMOCTH SIBJICHMM NPUPOJIbI, O pPOJM DKCIEpUMEHTa B
¢uszuke, o cucreMooOpasyrouein poiau (U3MKK B Pa3BUTHHU
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOTui, 00 »HBOJIOLUU
(bM3UYECKUX 3HAHUK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHit

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUHU Kak
crioco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEHIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX, O3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHH [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JJaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclO3HaBaTh MPOSBICHNUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHpEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMM NOHSATHUMHOIO arrapara ¥ CHMBOJHMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJBb30BaHHUC HMX IJIs1 PCHICHMA y‘{e6HHX 3ajJa4d,
YMCHHEC XapaKTCpHU30BaATb CBOMCTBa TCII, (1)I/ISI/I‘I€CKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€I U (I)I/IBI/ILIGCKI/IC SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne oOcHOBaMM METOJOB HAy4yHOIO TIIO3HAaHHUS C YYETOM
coOmrofeHns MpaBmil OE30TMacHOTO Tpyaa: HabmoaeHHe (PU3MUECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILEHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIUHU, OMUCHIBATH XOJ
OTIBITA U 3aIHCHIBATDH €0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3HMUECKUX BEITUYHH:
yMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSATENIbHO CcOoOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY 10 HHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBAThH TOJYYCHHBIE PE3yJabTAaThl C
Y4€TOM 3a/JaHHOM ITOTPEIIHOCTH PE3y/IbTaTOB U3MEPEHUM;
MPOBEACHNE  HECIIOKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIEIOBaHUM;
CaMOCTOSITEIEHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIEIOBAaHWE TO  WHCTPYKIUH,  TPEICTABISATH
MOJTydeHHBIE 3aBUCHMOCTH (PM3UYECKUX BEIUYMH B BHUJAE TAOIHIl U
rpadMKOB, YYUTHIBATH MOTPEITHOCTH, JIETIATh BHIBOJIBI TIO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DUM3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJETH CTPOCHUS
ra3oB, JXKUAKOCTEH M TBEPABIX Tell, TUTAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX s

00BbICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TE€l, B TOM
yhclie M B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBISATh MPUUMHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHUE C OMOPOM Ha M3y4eHHbIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacu€THble 3amauu (Ha 0a3e 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI W (OPMYJIbI, CBsI3bIBAIONIME  (pU3HUECKHEC
BCJIMYMHBI, B YACTHOCTH, 3alMChIBATh KpPATKOE YCJIOBHE 3ajauyH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIBI,
HEOOXO0IUMBIe ISl €€ peIlIeHUs], UCII0JIb30BaTh CIIPABOYHBIC JTAaHHBIC,
OPOBOAMUTH PACUETHl M OLIEHWBATh PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30oBaTb  MPUHIUIIBI JEUCTBUS  TEXHUUECKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpH60pOB, U TPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX MPOLECCOB IO UX OMMNCAHWIO, UCIIOJIb3YA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH
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YMeHHe UCHOJb30BaTh 3HAHUS O (U3MYECKHX SBICHUSX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHYECKHUMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0pOBbS W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpeae; IOHHMMaHUe
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTIKCHUH (PU3MKH M TEXHOJOTHM

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHHs M TpPEACTaBICHHUs HHpopManuu
(U3MYECKOTO COJEp)KaHHUA C MHCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBAThH JIO0CTOBEPHOCTH
MOJy4eHHON WH(OpMAlMM Ha OCHOBE WMEIONMUXCS 3HAHUN U
JOTIONTHUTENBHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BaTh  IpU
BBITIOJIHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3znueckoro cojaep:kaHusl, CIpPaBOYHbIE MaTepHaibl, PECypCchl CETU
Wurtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  IIPeOOpa30BaHUSA
nHpOpMalUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE
co3faBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOLICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cuctema  OoTcuéra.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTs. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE HpsIMOIMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O MPSIMOJMHEWHOTO JIBH)KCHMUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpEMEHU JJISI TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOPAMHATBI NP PABHOMEPHOM MPSIMOJMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil NPOEKUHUHM MEPEMELIEHUs, IMPOEKLIUNA CKOPOCTU U IPOEKLUUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMELIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobonHoe maaenue. Gopmyibl, ONUCHIBAIOIIKE CBOOOHOE IMaJieHHE Teja I10
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIl MPOEKUUH YCKOPEHHS,




MPOEKIMH CKOPOCTH W KOOPAMHATHI IpPU CBOOOJHOM TAaJCHHHM Tejia IO

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JIBMJKEHHUs Teja I0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia g BBIYUCICHUS CKOPOCTH YEPE3 pPaJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopenusi. @opMmyia Jisi BEIYUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Il BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SBnenne unepuuu. IlepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _Fl—}z
112 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyna 11l BBIUUCIECHUS MOYJISI CUITbI

TPCHUSA CKOJIbXKXCHUA:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEJIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckas pabora. @opmyra sl BEIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPI'UA. CDOpMyna JJI1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAIbHOM




OHCPI'UM TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE cUJl TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
_F
pP= G

191 JaBnenue raza. AtMocdepHoe JaBiacHUE.

. lMunpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @dopmyna s onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JNEHUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHIA.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMarnueckuii M IPYKMHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM JIBIDKCHUAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAaHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIE

nByX cpell. MHdpa3Byk U ynpTpa3ByK

1.29

Ipakxmuueckue pabomoi

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
MPYXUHBL, KO3(pPUIIMEeHTa TPEHUS CKOJIBXKEHUS; paOOThl CHIJIBI TPEHUS, CHJIbI
YIPYTrOCTH; CPETHEH CKOPOCTH IBMKEHHsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBl YIOPYrOCTH MNpU HOABEME Tpy3a C MOMOIIbIO HEMOIBHKHOTO
0510Ka; paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ HOMOMIbIO MOJIBUAKHOIO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJla U OT IJIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI
OT MAacChI TeJia; CUJIbl TPEHHS CKOJBKEHHSI OT CHIIbI HOPMAJIBbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTCICHH
nedopMaiuu MpyxKUHBI, YCKOPEHUsT OpycKa OT yIJla HaKJIOHA HampaBJsIOIeH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOIa
KoJe0aHU MPYKHUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Dusuveckue s6neHUA 8 npupode: MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSIMH B ’KMBOU M HEKUBOU mnpuponae, JIENCTBUE CHUJIBI TPCHUS B IpUPOAC U

TCXHUKEC, MNPHIIMBBI MW OTJHWBBI, IABWXCHUC IUJIAHCT ConHeuHoH CHUCTCMBI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBIICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHWKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pbIyar, HOIIBH)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIAIINECcss COCYABI, YCTPOWCTBO BOJIOIPOBOJAA, THAPABIMYCCKHIA IpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkxenne dactuil BemiecTBa. CBsS3b  CKOPOCTH JBWKCHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPy3ust

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Teromnepenaya Kak CHOCOObl H3MEHEHHS

' BHYTpPEHHEH sHepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3IyUYEeHUE
Harpesanue wu oxmaxnenue Ten. KonaumdecTBO — TemoThl.  YjaenbHas
TETIOEMKOCTH:

2.8
O=am(t,—1)
3aKOH COXpaHEHHsI PHEPTMHM B TEIJIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPruu B MpoIecce
210 UCTapeHus W KoHAeHcauuu. KumeHue KHUIKOCTU. VYJenbHas TeIioTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnoctb Bo3yxa




212

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH OHEPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIM3allH. yI[eJIBHaS'I TCILJIOTA IIJIaBJICHUA

,_0

m

2.13

BuyTpeHHss dHEeprus cropasus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

2.14

[punnune! padots! Temnosbix aurateneil. KI1/1 reroBoro aBurarens

2.15

Ipakmuueckue pabomoi

N3mepenune ynenbHOM TEINIOEMKOCTH METaJUIMYECKOrO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HAarpeTbld MWINHIP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IMIJIMHAPOM, MOCJE OIMYCKAHUS €ro B BOJY KOMHATHOM
TeMIEpPaTypbl; OTHOCHUTEIIBHOW BJIAQXHOCTH BO3AyXa; VYACIbHOMW TEIUIOTHI
mIaBjaeHus Jpfa. VcecnegoBaHme M3MEHEHMs] TEMIIEpaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJIEHUS TEIJIO0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61enUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHHE U KalWJUIIpHBIE
SIBJICHUS B NPUPOJE, KPUCTAILIBI B mpupoie, uznydeHue CoJiHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texuuueckue ycmpoticmea: KanWUIsipbl, IPUMEPbl UCIOJIB30BaHUS KPUCTAILIOB,
XKUJKOCTHBIM TEPMOMETp, NAaTUUK TEeMIIepaTyphl, TEPMOC, CUCTEMa OTOILJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBas TypOMHA, JBUTATEIb BHYTPEHHEIO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$[ TCII. I[Ba BHAA SJICKTPHYCCKHUX 3apssa0B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘{eCKOC I10JIC. HaHpH)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CﬁCTBPIC QJICKTPUYCCKOI'0 TIIOJIsI Ha

OJICKTPHUYCCKHUC 3apsAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHA

3.6

[TocTosiHHBIN 2neKkTpuUecKuid TOK. JlecTBus 3nekTpuyeckoro Toka. Cumia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJEKTPUYECKOE COMPOTUBJICHHE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMTPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE T0JI€ MPSAMOrO MPOBOJHHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIHH
313 MarautHoe 1MoJi€ TMOCTOSHHOTO MarfHura. B3anMoOeicTBHE MHOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HAa MMPOBOJHUK C TOKOM
3.15 Omnsitel Gapases. SABienue snekTpoMarHuTHON HHAYKIMH. [IpaBuo Jlenna
Ipaxmuuecxue pabomol
N3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKAa, BO3HUKAIOIIETO B TPOBOJHUKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNCPEYHOr0 CCUCHUS U

YACIBHOTO COIIPOTUBJICHHU.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS MPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIIEKTPUYECTBO >KUBBIX OPTaHM3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS JUTSI )KU3HH Ha 3eMiIe, TOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTarT,
CU€TUYMK  DIEKTPUYECKOH  ODHEPTHH,  DIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE ANEKTPONPUOOPHI (Ipumepsr), ANEKTPUYECKHUE
MPEIOXPAHUTEH, DIEKTPOMArHUT, OSJEKTPOJBHUTATENh MOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTOsIHUE JUH3bI. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKON CHJIBI coOuparomiel JuH3bI, (POKYCHOTO
paccTosiHus cobuparoriei JMH3bI (10 CBOMCTBY PaBEeHCTBA pa3MepOB MpeAMETa U
U300pakeHusl, KOrja MpeIMeT paclojioKeH B JBOMHOM (oKyce), mokazaTens
3.26 MPEIIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C MOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMIICHUS CBETOBOrO Jy4ya OT Yrjla MaJeHUs Ha
TPaHULIE «BO3JyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe. 3atmeHus ConHua u JlyHsl, 1Beta Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TEpHUCKoM, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-




pacriazga

4.2 OmnsiTel Peszepdopna mo paccesnuto anbda-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoro siapa. M30Tomsl

4.4 [Iepnon nomypacnaza aTOMHBIX SA€p

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsSA0BOI0 U MAaCCOBOIO YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYCHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIMBHUYaIbHBIN 103UMETP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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