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MNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas pabodas mporpamma mo ¢u3Mke Uit 00ydarolMXca C 3aJep>KKOU
ncuxudeckoro passutusa (nanee — 3IIP) Ha ypoBHe OCHOBHOro 001Iero oOpa3zoBaHUs
NOJATOTOBJIEHA HA OCHOBE:

- @eepanabHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO OOIIEro
obpazoBanmsi (IIpukaz MunnpocBemenuss Poccum ot  31.05.2021 1. Ne 287,
3apeructpupoBaH MunucrepctBoM roctuiuu Poccutickoit @enepanuu 05.07.2021 r., per.
HoMmep 64101) (manee — ®I'OC O00);

- AJanTUpOBaHHOW OCHOBHON 00pa30BaTEeIbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHus 0O0YYAIOIINXCS C 3aJePKKOM ncuxuueckoro pa3sutus (gaiee — AOOIT OO0
311P);

- Paboueil mporpaMmmMbl OCHOBHOTO OOIIEro o0pa3oBaHus MO npeaMery «DPuznkay; -
Konnenuuu mnpenonaBanus yueOHoro mnpeamera «®Duszmka» B 00pa30BaTEIbHBIX
opranmuzanusix Poccuiickoii @enepanuu, peaau3yox OCHOBHbIE 00111e00pa3oBaTEIbHbIC
IPOTPaMMBbl;

- IlpumepHOil mporpaMMbl BOCHHUTAHUSA, C YYETOM pAaCHpEeleeHHbIX MO KilaccaM
MPOBEPSAEMBIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS AJANTUPOBAHHOW OCHOBHOMU
00pa3oBaTeNbHONM MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMsl OOYyYaIOIMIMXCS C
3a1€P>KKOU MICUXUYECKOTO Pa3BUTHSL.

O0mas xapakTepucTuKa y4e0Horo npeamera «Puzuka»

VueOHblit peaMeET «Duzukay SIBIISICTCSI CHCTEMOOOPa3YIOIINM TSt
€CTECTBEHHOHAYYHBIX MTPEAMETOB, MMOCKOIBKY (PU3MUECKHUE 3aKOHBI MUPO3/IaHUS SBIISIOTCS
OCHOBOW COJICpKaHUsA KypCOB XUMHUH, OHWojoruu, reorpaduu u acTpoHoMuu. Dusnka
BOOpPY’)KaeT OOYYaloIMXCsl HAyYHBIM METOJOM IIO3HAHUS, TMO3BOJISIONIMM TOJydaTh
00BEKTHUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Ipenmer MakcuMmanbHO HampamjieH Ha (OPMUPOBAHHWE HHTEpeca K MPUPOTHOMY H
COIMAIBHOMY MHPY, COBEPIIICHCTBOBAHHUE MTO3HABATEIILHON JIEITEIILHOCTH 00YYAIOIIUXCS C
3I1P 3a cyeT oBiaACHUS MBICIUTEIBHBIMH OIIEPALMSIMU CPAaBHEHUS, 000OIICHHUSI, pa3BUTHE
CIOCOOHOCTH apTyMEHTHUPOBATh CBOE€ MHEHHUE, (POPMUPOBAHUE BO3MOKHOCTEH COBMECTHOM
JIEATEIILHOCTH.

N3yuenne  usnku  cnocoOCTByeT  pa3BuUTHIO Yy  oOydarontuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHU, (YHKIIMOHAIBLHOM  TPaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh M KPUTHYECKH AaHAJIM3UPOBATh HWHQOpMAIMIO, NPEACTaBICHHYIO B
paznu4HbIX (popmax. 3HAYUMOCThH TpPEAMETa IS Pa3BUTHS JKU3HEHHOW KOMITETEHIIUU
00ydJaronmxcsi 3aKJIF0YaeTCsl B YCBOCHUH OCHOBBI (PM3MYECKUX 3HAHUHN, HEOOXOIUMBIX JIJISI



MOBCE/IHEBHOM KWU3HU; HABBIKOB 3/I0POBOTO M 0€30MacHOTO0 JIJIsl YETIOBEKA U OKPYKAIOIIEH
€ro cpelibl 00pa3a ®Ku3HU; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma otpaxkaer coaepxanue oOydeHnus npeamety «Dusuka» ¢ yueToM 0coObIX
oOpazoBarenbHbIX noTpedHocTel oOyuaromuxcs ¢ 3[1P. OBnanenue MaHHBIM y4eOHBIM
MPEAMETOM TMPEACTABISIET ONPEACIICHHYI0 TPYIHOCTh st oOydarommxcs ¢ 3[IP. Dto
CBSI3aHO C OCOOEHHOCTSIMHU MBICIIUTEIBLHOU IEATeTLHOCTH, IEPUOINIECCKUMHE KOJICOaHUSIMU
BHUMAaHHMS, MaJIbIM OOBEMOM ITaMATH, HEJIOCTATOYHOCTBIO OOIIEro 3amaca 3HaHWH,
MOH)KCHHBIM [TO3HABATEIbHBIM HHTEPECOM W HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jist  mpeononeHuss TPYyAHOCTEW B M3Y4eHHM YydeOHOro mpeamera «Dusnkay
HeoOXxoaMMa ajanrtanus o0beMa M XapakTepa yuyeOHOro marepualia K MO3HaBaTeIbHBIM
BO3MOYKHOCTSIM JIJaHHOM KaTeropuu oOydaronuxcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS:
WCITOJIb30BAaHUE  AJTOPUTMOB, BHYTPHUIIPEAMETHBIX W  MEXKIPEAMETHBIX  CBS3CH,
MOCTENIEHHOE YCI0KHEHUE N3Yy4aeMOoro MaTepuaa.

JlaHHasi mporpaMMa KOHKPETU3UPYET COAepKaHUE MPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSIMU OOpA30BATEILHOIO CTaHJAPTa, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTD
U3YYCHUS Pa3fesioB (PU3MKHU C YYETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKK  Y4eOHOro TMpoIlecca, BO3PACTHBIX M  IICHUXOJIOTHYECKUX OCOOCHHOCTEH
obyuaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOro OOIIero o0Opa30BaHUS, OIPEACIICT
MUHUMAJIHBI HAOOp OIBITOB, JIEMOHCTpAIMA, IPOBOJMMBIX VYHTEIIEM B KJacce,
71a00paTOPHBIX PadOT, BHIMOJHAEMBIX 00yYarOIIMMUCS.

Metoauyeckoil OCHOBOU u3ydeHHsl Kypca «Dusnka» Ha ypOBHE OCHOBHOTO OOIIEro
00pa3oBaHUsI  SIBISICTCSI  CUCTEMHO-JIEATECIIBHOCTHBIM  TMOJXO0J,  OOeCreyuBarONui
JNOCTI)KEHHE JIMYHOCTHBIX, METANpPeIMETHhIX U MPEAMETHBIX 00pa30BaTENbHBIX
pe3ynbTaTOB TMOCPEACTBOM OpraHU3allMd AKTHBHOM IMO3HABATEIIbHOW JESTEIIbHOCTU
00ydJaronmxcsi, Y70 0OUYeHb BaXHO Mpu 00yuenun aereit ¢ 3P, nyis KoTopbIx XxapakTepHO
CHUKEHUE TI03HABATEIILHON aKTUBHOCTH.

esn 1 3axa4u n3y4enust yueOHoro npeamera « Dusuka»

Obwue yenu uzydeHus ydyeOHoro mnpenmera «®Dusmka» MpeAcTaBiIeHbl B padboueit
IIporpaMMe OCHOBHOTO 00111ero oopa3oBaHusI.

OCHOBHOH 11€71bI0 00Y4YEeHHMSI IeTel ¢ 3a/IepKKOM NMCUXUYECKOTO Pa3BUTHUS HAa JAHHOM
IPEIMETE SBISETCA: IOBBINIEHUE COLMAIBHON aJanTaluy JeTed 4epe3 NpPUMEHEHUe
duznyecKuX 3HAHUI Ha TPAKTHKE.

Hnsa oOydaromuxcst ¢ 3IIP, Tak ke, Kak M JJI1 HOPMATUBHO pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBAaMBAaIOIIMX OCHOBHYIO 00pa30BaTENIbHYI0 IPOrpaMMy, JTOMUHUPYIOLIEE
3HaYEHUE NPUOOPETAIOT TAKUE Yeu, KaK:

" OCBOEHHME 3HAHUU O METO/AaX HAyYHOTO MO3HAHUS MPUPOABI U GOPMUPOBAHKE HA ITON

OCHOBE MPEJCTABICHUH O (PU3HUECKON KapTUHE MUPA;



" OBJIQJICHUEC YMEHUSAMH MPOBOAUTH HAOJIOACHUS MPUPOJHBIX SBJICHUH, OMUCHIBATH U
000011aTh pe3yJIbTaThl HAOIIOEHUM, HCII0JIB30BATh ITPOCTHIC U3MEPUTEIBHBIC TPUOOPHI
JUI M3ydeHHs (DU3WYECKUX SBJICHUM; MPEACTaBIATh PE3YJIbTaThl HAOIOJCHUN WM
HU3MEPEHUN ¢ MMOMOITBI0 TabJINIl, Tpa)UKOB U BBISBIIATH Ha 3TOH OCHOBE SMITMPUUECKHE
3aBUCUMOCTH; TPHUMEHSTH IOJTYYCHHBIC 3HAHUS i1 OOBSICHEHHS] Pa3HOOOpa3HBIX
MPUPOJIHBIX SIBIICHUM U MPOLECCOB, MPUHIMIOB JCUCTBUS BaKHEUIINX TEXHUYECKHUX
YCTPOKUCTB, ISl perieHus (PU3NIECKUX 3a1a4;

" pa3BUTHE TO3HABATEIBHBIX  HWHTEPECOB, HHTEJUIEKTyaIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM, CaMOCTOSITEIbHOCTH B NMPHOOPETCHUH HOBBIX 3HAHUM, MPH PEIICHUU
bu3nYeckuX 3a7da4 W BBINOJHEHWHM OKCIEPUMEHTAJbHBIX  HMCCICAOBAaHUNA  C
HCIIOJIb30BaHNEeM MH(POPMAIIMOHHBIX TEXHOJIOTH;

" BOCNHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTU TIO3HAHMS 3aKOHOB TNIPUPOJIBI, B
HEOOXOJIMMOCTH Pa3yMHOI'0 HUCIOJIb30BaHUS JOCTHKCHUN HAYKHM U TEXHOJIOTHH st
JaJbHEUIIIETO Pa3BUTHSI UYEJIOBEUECKOTOo OOIIEeCTBA, YBAXKEHHS K TBOPIAM HAyKH U
TEXHUKHU; OTHOIICHUS K (PU3UKE KaK K JIIEMEHTY OOIIEeUEIOBEYECKON KYJIbTYPHI;

"  KCIOJIB30BAHME IOJYYCHHBIX 3HAHUN M YMEHMH JJI1 PEIICHHUS MPAKTUUYECKUX 3ajad
MMOBCETHEBHOM JKM3HMU, OOECIeUeHHUsT OE30MaCHOCTH CBOEHM JKHU3HHU, PAIMOHAIBHOTO
MIPUPOJOTNIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPeIbl.

JlocTrxkeHne ITUX 1eel 00ecrieYnBaeTCs peIIeHUEM CIAEAYIOUUX 3a0ay.

= 3HakoMCTBO oOyyaromuxcs ¢ 3[IP ¢ Meromamu ucciienoBaHusi 0ObEKTOB U SIBJICHUMN
MPUPO/IBI;

" [pUOOpPETEHUE 3HAHUN 0 MEXAaHUYECKHX, TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX
SBICHUAX, (PU3UUCCKUX BEIIMUMHAX, XapaKTCPU3YIOITUX T SBIICHHUS;

* (opMupoBaHue yMmeHUN HAOIIOJATh NPHUPOJHBIC SBJICHUS W BBIIOJIHSATH OIIBITHI,
JabopaTopHble pabOThl M SKCIEPHMCHTAIBHBIC HCCICIOBAHHUS C HCIIOIb30BAaHUEM
U3MEPUTEILHBIX MPUOOPOB, IMMPOKO MPUMEHIEMBIX B IPAKTHUCCKOMN KU3HH,

" OBJIQJICHHEC TaKUMU TOHSATUSAMH, KakK [MPUPOJHOE  SBJICHHE, OSMIUPUYECKU
YCTAHOBJICHHBIA (pakT, mpoOJjieMa, TUIOTE3a, TEOPETUYECKUM BBIBOJ, peE3YyJIbTaT
DKCIIEPUMEHTAIIBHOU IIPOBEPKU;

" TOHMMAaHUE OTIWYHMI HAYYHBIX JAaHHBIX OT HEMPOBEPEHHOW HMH(OpMAIUH, IIEHHOCTU
HAyKd IS YAOBIIETBOPEHUS OBITOBBIX, TIPOM3ZBOJICTBEHHBIX M  KYJbTYPHBIX
MOTPEOHOCTEH YeITOBEKa.

Oco0enHocTu 0T0OOpa M afanTanuu y4e0HOro Marepuasia no gusuke

OcHoBoil o0yuenus oOyuaroniuxcs ¢ 3[1P Ha nmpeameTax ecTeCTBEHHOHAYYHOTO IIUKJIA
SBJIIETCSI Pa3BUTHE Yy HUX OCHOBHBIX MBICIUTENbHBIX ONEpaluii (aHanu3, CUHTE3,
CpaBHEHHME, OOOOILIEHHE) Ha OCHOBE BBINOJHEHUS Pa3BUBAIOIIMX YIPaXKHEHUH,
(dbopMupoOBaHrE TPUEMOB YMCTBEHHOM paOOThI: aHAJIN3 UCXOAHBIX JaHHBIX, IJITAHUPOBAHHUE



MaTepuaia, OCYIIECTBICHHE MO3TAlHOTO W MTOTOBOTO CaMOKOHTPOJIA, a TaKxke
OCYIIECTBIISICTCS TUKBUAALIMS POOEIIOB B 3HAHUAX, 3aKPEIICHUE U3YYEHHOTO MaTepHaia,
OTpabOTKa aJrOpUTMOB, IOBTOPEHHE TMpoiieHHOro. bosblioe 3HaueHuWe mpugaeTes
YMEHHUIO paccka3aTb O BBINOJHEHHOW paboTe C MpaBWIBHBIM YINOTpeOJIeHUEM
COOTBETCTBYIOIIEH TEPMHUHOJOTUU U COONIOJCHHUEM JIOTUYECKUX CBS3EH B HM3J1aracMom
matepuane. Jns oOydarommxcs 3[IP Ha ypoBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs TIO-
NpEeKHEMY SIBISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM YpPOBEHb Pa3BUTHUS OTIEIbHBIX
NICUXUYECKUX TPOIECCOB (BOCIPHUATHS, BHUMAHHS, MaMSITH, MBIIUICHUS), CHU)KCHHBIH
YPOBEHb UHTEIJIEKTYaJIbHOTO Pa3BUTHSI, HU3KUN YPOBEHB BBIIIOJHEHUS YUYEOHBIX 3aJaHUH,
HU3Kas ycrnemHocTs o0ydyeHus. Ilostomy mpu wu3ydyeHun ¢Qusuku TpelOyercs
LieJICHAIIPaBICHHOE MHTEJUIEKTyalbHOe pa3Butue oOydaromuxcs ¢ 3[1P, oTBeuaromee nx
OCOOEHHOCTSIM M BO3MOKHOCTSIM. YueT ocobOeHHoctel oOywaroutuxcst ¢ 3IIP tpebyer,
9TOOBI MPU U3YYCHUU HOBOTO MaTepuaia 00sS3aTeTbHO MPOUCXOIUIO MHOTOKPATHOE €ro
MOBTOPEHHE; PACIIUPEHHOE PACCMOTPEHHUE TEM U BOIIPOCOB, PACKPHIBAIOIIUX CBSI3b (PU3UKH
C JKU3HBIO; aKTyalu3allys MEPBUYHOTO KU3HEHHOTO OTBITa 00YJYarOIINXCSl.

VYcBOEHHE MPOrpaMMHOI0 MaTepuaia Mo (PU3MKE BbI3bIBACT OOJIBLINE 3aTPYAHEHUS Y
obyuaroruxcs ¢ 3[1P, mosTomy Teopus usyuaercs 0e3 BEIBOJOB CIIOKHBIX (popMyil. 3agauu,
TpeOylolue NPUMEHEHUsI CIOXKHBIX MaTeMaTUYeCKUX BbIUMCICHUMH U (opmyn, B
OCOOCHHOCTH TaKMX TeM, Kak «MexaHndeckoe IBMKCHHE», «ApPXUMEIOBa CHIIay,
«MexaHnueckas dHEPTUs», «DIEKTPUUECKUE SBICHUS», « DJICKTPOMArHUTHBIC SBICHHUS,
PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEISI.

Oco0oe BHUMaHME IPU U3yYEHUH Kypca GU3NKH YIEISIeTCS TOCTAHOBKE U OpTraHU3alluu
IKCIIEPUMEHTa, a TakKKe TMPOBEACHUI0 (MPEUMYLIECTBEHHO Ha KaXJIOM YpOKe)
KPaTKOBPEMEHHBIX JE€MOHCTpalMil (BO3MOXHO C HCIOJb30BAHUEM  AJIEKTPOHHOM
nemMoHcTpauuu). Hekotopele Tembl 00s3aTebHO JODKHBI  BKIIIOYaTh  OTOPHBIE
nabopatopHble pabOThI, KOTOPHIE pa3BUBAIOT YMEHHE IOJIb30BAThCA MPOCTEUIINMU
npubopamMu, aHATH3UPOBATH MMOJYICHHBIE JaHHbBIE. B CBS3M ¢ 0COOCHHOCTSIMU MOBEACHHUS
U nedarenbHOcTH oOyvaromuxcs ¢ 3P (pacTopmMoKeHHOCTh, HEOPraHU30BAHHOCTD)
IPETyCMOTPEH CTPOKAUIINK KOHTPOIb 3a COONIOICHUEM TPaBUI TEXHUKUA OE30MaCHOCTH
IIPY MPOBEJICHUY JTA00PATOPHBIX U MPAKTHIECKUX PadoT.

Bonwsmoe BHuManue mpu u3ydenun ¢uszuku noapoctkamu ¢ 3I[IP obOpamaercs Ha
OBJAJICHUE VMU TPAKTUYCCKUMH YMEHUSMH W HaBblkamu. lIpemycmarpuBaercs
yMEHbILIEHHE 00beMa TEOPETUUECKUX CBEJICHUH, BKIIOUEHUE OTIEIbHBIX TEM WJIH LIETBIX
pa3zienoB B MaTepuasibl i 0030pHOTO, O3HAKOMHUTEIBHOTO WM (HaKyJIbTaTUBHOIO
uzydyenusi. llpennaraercs ymeHblIeHME 00beMa MaTeMaTHUYECKUMX BBIYMCIEHHUNA 3a CUET
YBEJIMUYEHHS KAYECTBEHHOTO ONMKUCAHUS SIBJICHUH U MPOIECCOB.



JlocTaToyHOE KOJMYECTBO BPEMEHU OTBOAMTCS Ha PAacCMOTPEHHE TEM M BOIIPOCOB,
PacKpBIBAIOIIKX CBSI3b (PM3HUKH C KHU3HBIO, C TEMU SIBJICHUSIMH, HaOIIOIECHUSAMHU, KOTOPbIE
XOpOILIO U3BECTHBI YUEHHUKAaM U3 UX )KM3HEHHOTO OIIBITA.

MakcuManbHO HCIIOIb3YIOTCS MEXIPEIMETHBIE CBA3U C TAKMMM JUCLMIUIMHAMM, KaK
reorpadus, xumwus, Ouosorus, T.K. oOydarommecss ¢ 3[IP ocobeHHO HYXmaroTcs B
NPENOAHECEHNH OJHOTO M TOTO K€ Y4eOHOro Marepualia B Pa3IMYHBIX acleKTax, B €ro
BapbUPOBAaHUM, B HEOJHOKPATHOM ITOBTOPEHUM U 3AKPEIUICHWH IOJYYEHHBIX 3HAHUU U
npakTuyeckux ymeHui. [1o3BoJisiga paccMaTpuBaTh OJWH U TOT K€ YUEOHBIA MaTrepuai C
Pa3HBIX TOYEK 3PEHHUS, MEKIIPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €T0 JYyUIIEMY OCMBICIICHUIO,
0oJiee MPOYHOMY 3aKPEIUICHHUIO MTOJIyYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

Buabl gesarenbHocT  oO0yvyawmmxes ¢ 3IIP, o0yciaoBieHHbIe 0COOBIMH
o0pa3oBaTeJIbHBIMU NMOTPEOHOCTAMHM W O0ecleYrBaOIIde OCMBICIIEHHOE OCBOEHHE
coJep:kaHuM 00pa3oBaHus MO npeaMery «Pusznka»

TemaTuueckas 1 TEpMUHOJIOTHYECKAs JIEKCUKA 110 Kypcy (pu3nku coorBeTcTBYeT AOOII
000.

Conepxanue BHJIOB JeATeNbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax ¢usuku
ompenensieTcss UX OcOoOBIMH 00pa3oBaTENbHBIMU TOTpEOHOCTSIMHU. [lomMuMO MIHPOKO
ucnoiaszyembix B AOOIT OOO o0mux mjis BceX OOydaroluxcs BHUJIAOB JIESITEIBHOCTH
CleyeT YCWINTh BUJIbI NEATEIbHOCTH, CHeuu(UYHbIE JJI1 JTaHHOM KaTeropuH JAETeu,
00€eCIeunBalOIe OCMBICIEHHOE OCBOEHHE COJAEpXaHus O0pa3oBaHUs IO NPEIMETY:
YCUJICHHE MPEIMETHO-TIPAKTUYECKOU NEATETbHOCTH C aKTUBU3AIIMEN CEHCOPHBIX CHUCTEM;
OCBOCHHME MaTepuaja C ONOPOH Ha aJITOPHUTM; «IIOLIArOBOCTH» B M3YYEHUH MaTEpHAIIA;
UCIIOJIb30BaHUE JIOMOJIHUTEIBHON BHU3YalbHOW OMOPBI (CXeMbl, II1a0JOHBI, OIMOPHBIE
TaONMIBI); pPEUYEeBOM OTYET O MpOLEecce U pe3yiabTaTe AESITEeIbHOCTH; BBIOJIHEHUE
CHEIMAbHBIX  33JaHUl,  O00ECNEeYMBAIOUIMX  KOPPEKUIHUIO  PEeryJsiuu  y4yeOHO-
MO3HABATENILHOM JIESITEIBHOCTU U KOHTPOJIb COOCTBEHHOIO pe3yibTaTa.

Jlist oOyuarontuxcst ¢ 3I1P cyiecTBeHHbIM SIBISIFOTCA MPUEMBbI pa0OThI C JIEKCUYECKUM
MaTtepuaioM 1o npeamery. [IpoBoaurtcs crnenuanbHas padoTa 1Mo BBEICHUIO B aKTUBHbBIN
CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TepMUHOJMOTUU. W3yyaemble TEpMHHBI
BBOJISITCSI HA TMOJIMCEHCOPHOW OCHOBE, 00si3aTebHa BU3yallbHAsl MOJACPHKKA, aIrOPUTMBI
paboTHI C OIpeieJICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaJIu3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocobbimu oOpa3oBaTenbHbIME MOTpeOHOCTSIME oOyuatonuxcsa ¢ 311P, mpu
IUIAHUPOBAaHUM pabOThl yYEHUKA Ha YpPOKE CIeAyeT MPUAEPKUBAThCS CIETYIOIINX
MOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: JaBaThb AITOPUTM OTBETA; pa3peliaTh MOJIb30BAThCS
IUTAHOM, COCTAaBJICHHBIM MPHU MOJTOTOBKE JOMAITHETO 3aJaHUS; JaBaTh OOJbIIEe BPEMEHH



TOTOBUTHCS K OTBETY Y JJOCKH; pa3pelaTh JeaTh NpeBapuTeIbHbIC 3allMCH, TOJIb30BaThCS
HarJISIIHBIMU TIOCOOUSIMH.

2. Ilo BO3MOXKHOCTHU 3a/1aBaTh OOYYaIOIIUMCSI HABOJSIINE U YTOUYHSIOIIME BOIPOCH,
KOTOPBIE TIOMOTYT UM MOCJIEIOBATEIBHO H3JI0KUTh MaTepHall.

3. CucreMaTtudyeckd TMPOBEPSITh YCBOCHHE MaTepHala IO TeMaM YpOKOB, Js
CBOEBPEMEHHOT0 OOHApYKEHHsI POOEIIOB B MTPOLLIEIIEM MaTeprale.

4. B mpouecce M3yuyeHUs] HOBOI'O Marepuaja BHUMaHME YYEHHKOB oOOpallaercss Ha
HauOoJiee CI0XKHbIE pa3zessl u3ydaeMoil Tembl. HeoOxoaumo yarie oOpamaTbes K HUM C
BOIPOCaMH, BBISCHSIOIIMMU OHUMaHUE y4eOHOro MaTepuasa, CTUMYJINPOBATh BOIIPOCHI
IPU 3aTPYIHEHUSX B YCBOGHUH HOBOT'O MaTepuaa.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootBercTBUN ¢ DepepanbHBIM TOCYJapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOT0 0011ero oOpa3zoBaHus y4eOHbI npeameT «Pu3uka» BXOJIUT B MPEIMETHYIO
o0nacth «EcTecTBEHHbIE HAyKU» U SIBISIETCS 00s13aTENIbHBIM JUIsl u3ydeHus. CoaepxaHue
yuebHoro npeamera «Puznkay, npeacTapieHHoe B padouel mporpamMme, COOTBETCTBYET
dI'OC 00O, ocHOBHOIM 00pa30BaTEIBHON MPOrpaMMe OCHOBHOTO OOIIETO 0Opa3oBaHUs,
aJanTUPOBAHHOM OCHOBHOW  00pa3oBaTeNbHOW MpOrpaMMe OCHOBHOTO  OOWIEro
00pa3oBaHus OOYHAIOIIUXCA C 3aJACPIKKON TICUXUYECKOTO Pa3BUTHSL.

Ha uzyuenue ¢usuku (0a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
OTBOAUTCA B 7 Kimacce — 68  uwacoB (2 yaca B HEJENIo).



COAEPKAHUE OBYUEHUSA

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPa.

dusznka — Hayka O npupone. SBieHuss npupoipl. DU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuyuHbL. M3Mmepenue ¢usmueckux BenuuuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHuit. MexxayHapoHas CUCTeMa €MHHII.

Kak ¢usuka wu jgpyrue ecTeCTBEHHbIE HAayKd  HM3y4dyaloT  [PHPONY.
EcTecTBeHHOHayuHBIi METOJ TMO3HAHUS: HAOJIIOJEHUE, IIOCTAHOBKA HAy4YHOIO
BOIIPOCA, BBIIBMXKEHUE TUIOTE3, HKCIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NIeCcKuX SBICHUM ¢ TOMOIIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAarHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. Ou3nveckue MpUOOPHI W TpoIeaypa TPSIMBIX H3MEPCHHH aHAJIOTOBBIM U
uU(ppOBBIM PHUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue nMoka3aHu U3MEPUTEIHLHOTO TpUOOpA.

Paznen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBrmxeHne yactull BeniectBa. CBsi3b CKOPOCTH IBUKECHUS YACTULL C TEMIIEPATYPOH.
bpoyHoBckoe  nBwkenue, auddysusa. BzaumonelcTBue  YacTHI]  BEIECTBA:
MPUTSDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >XUAKOCTEH W TBEPIBIX
(kpuctamnuyecknx) Teda. B3amMOCBsSI3b MEXKIy CBONCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBUKEHHUS.

2. Ha6monenue nuddyzuu.

3. Habmronenne siBiieHUid, OOBSICHSIONUXCS MPUTSHKEHUEM W OTTAJIKMBAHUEM
YacTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenne pa3MepoB MaJlbIX Tell.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

MexaHnnueckoe JBUKEHUE. PaBHOMEpHOE N HEpAaBHOMEPHOE ABHKEHUE. CKOPOCTD.
CpenHsisi CKOpPOCTh NHpPH HEPABHOMEPHOM JBWXKEHHUU. Pacu€r myTd W BpeMEHH
JBH>KCHUSL.



SBnenne wuHepumu. 3aKOH WHEpUMH. B3aumopnelcTBHe Tel Kak INpUYMHA
MU3MEHEHMS CKOPOCTH ABMXKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Teda. [ImoTHOCTS
BeniecTBa. CBs3b IVIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BELIECTBA.

Cuna Kak XapakTepucTrKa B3auMoaencTBus Ten. Cuiia yrnpyrocta u 3akoH I'yka.
N3mepenne CUiibl ¢ TOMOIIBIO TUHAMOMETPA. SIBIIEHHE TATOTEHUS U CUJa TSHKECTH.
Cuna TsoKecTM Ha Jpyrux IuaHerax. Bec tema. HeBecomocTs. CrnoxeHue cui,
HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHoxaeicTBytomas cui. Cuna tpenus. TpeHue
CKOJIB)KCHMS M TPEHUE NTOKOs1. TpeHne B IpupoJe U TEXHUKE.

Jlemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Tela.

N3mepenne CKOpOCTH NPSMOJIMHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

Hab6nronenue n3MeHeHnsi CKOPOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

o0k wWNE

. CnoxeHue cui, HalpaBJIEHHBIX 110 OAHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.

M3mepeHne Maccsl Tena

H3mepenne oObema TBEPIOTO Tea.

OnpeneneHue MWIOTHOCTH TBEPIOTO Tea.
HccnenoBanue CUibl ynpyrocTu.

ok wWwhE

['pagyrpoBaHne NPYyKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.

6. MccmenqoBanue 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS OT  IUIOIIAIN
COMPUKOCHOBEHHUS TEJI, MPUKUMAFOIIEH CUJIBI, POJIa TOBEPXHOCTH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenne. CriocoObl YMCHBIIICHUS W YBEIMYCHHS JaBieHUs. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUsS Tra3a OT o0béMa, TemmepaTypbl. llepenaua paBneHus
TBEPABIMU TEJIAMM, XKHUJKOCTAMM W razamMu. 3akoH Ilackans. IIHeBmaTuueckue
MaIllMHbl. 3aBUCUMOCTb JaBJCHUS KUJIKOCTU OT TIyOuHbL. ['HMapocTaTHdecKuii
napagokc. Coobmiaromuecs: Cocyibl. [ 'upaBinueckue MeXaHu3Mbl.

Atmochepa 3emnu u armocepHoe naBieHue. [IpUUMHBI CyIECTBOBAHMS
BO3ymHONW o0osmouku 3emiu. OmnbeiT Toppuuennu. M3mepenne aTmoc@epHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJ[ YPOBHEM MODS.
[Tpubops! 17151 M3MepeHus aTMOC(hEepPHOTO JTaBJICHUS.

JlencTBrME XKUAKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJIO. BbeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.

1. 3aBUCUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepenava maBieHUS KUIKOCTHIO U Ta30M.

3. CooOwraromirecst CoCy/sl.



4, T'unpaBIMYECKUi Mpecc.

5. IlposiBnenue aecTBUst aTMOCGHEPHOTO J1aBIICHUS.

6. 3aBUCHUMOCTb BBITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BBITECHEHHOM JKUJKOCTH.

8. YcnoBue miaBaHus TeN: IUIABAaHUE WJIM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIILICHHSI TUIOTHOCTEH TeJla U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. V3y4yeHue BhITAIKUBAIOLIEH CUIIbI, ACHCTBYIONIEH HAa OTPYKEHHOE B KUJKOCTh
TEJIO.

2. BrisicHeHue yCIOBUM TUIaBaHUS TEa B )KUJIKOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MEXaHU3MBI: pbIyar, 0J0K, HAaKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs
peruara. IlpumeneHue mpaBuiaa paBHOBECHSI phldyara K OJOKY. «30J0TO€ MPABUIION
mexanuku. KITJ[ mpocteix mexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass  sHeprus. KuHeTtmyeckas W = NOTEHUUAJIbHAs  DHEPTHUS.
[IpeBpaiienrie OJHOTO BHJIa MEXAHMYECKON 3HEPrud B APYrol. 3aKOH COXpaHEHUS
SHEPrUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

1. BrlsicHeHHE yCIIOBHS paBHOBECHS phlyara.

2. Onpenenenune KI1JI HakTOHHOM TIIOCKOCTH.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IMPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue Qu3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSl HAMPABICHO Ha
JTOCTI)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yNIbTAaTOB.

B pesynbrare m3ydenus (pu3uku Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatoterocst OyayT cOpMUPOBAHBI CIAEAYIOIINE JUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

® MIPOSIBJICHUE MHTEpPECAa K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nUecKoil HayKu;

® [[EHHOCTHOE OTHOIIIEHHE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

® TOTOBHOCTH K aKTUBHOMY y4YacTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHHM
du3uKy;

® OCO3HAaHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

® BOCHPUATHE ICTETUYECKUX KadeCTB (DU3UYECKOM HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

® OCO3HAHUE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;

® pa3BUTHE HAy4YHOU JIOOO3HATENBHOCTH, HWHTEpPEca K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

® OCO3HAaHHWE IIEHHOCTH 0e30macHoro o0pa3a JKM3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI OE30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIITHUX YCIOBUSIX;

e chopmMupoBaHHOCTH HaBbIKa pediekcuu, MpU3HAHKUE CBOETO MpaBa Ha OIINOKY
U TaKOTO K€ MpaBa y APYyroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

® AKTHMBHOE Yy4YacTHE€ B PEIICHUM TMPaKTHYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNnbHON OpraHu3aluu, ropoaa, Kpas) TEXHOJIOTHYECKOHM M COIMaTbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

® WHTEPEC K MPAKTUIECKOMY H3yUYCHHIO IPOodecchii, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



® OpHEHTalMs Ha MpUMEHEHHE (U3MUECKUX 3HAHUM [JIs peuieHus 3aJad B
o0JacTu OKpyXarolle cpenpl, MIaHUPOBAaHUS MOCTYNKOB U OLIEHKH MX BO3MOYKHBIX
MOCJIEICTBUI JIJIs1 OKPY KarOLIEH Cpeibl;

® OCO3HaHHE TJ00AJIBHOIO XapaKTepa HKOJIOTMUYECKHUX MpoOJeM U IyTed HX
peLIeHus;

8) agmanTanuu K M3MEHSIIOIIUMCS YCJIOBMSAM COLMAJIBHON W NPHPOIHOM

cpeabI:

¢ OTPeOHOCTH BO B3aUMO/ICHCTBUU IPHU BBINIOJHEHUHU UCCIETOBAHUN U POEKTOB
(¢u3nyecKoil HalIPaBIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

® [IOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTM 4Y€pe3 IMPAKTHYECKYIO
NEATENBHOCTD;

e 1OTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE (POPMYINPOBATH
UJIEH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

® 0OCO3HaHUE J1e(PUUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00sacTu
busuKy;

® [JJAHUPOBAHHE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUIA;

® CTpeMJICHHE aHAJIU3UPOBATh U BBIABISATH B3aUMOCBS3U MPUPOABI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

® OLEHKAa CBOMX JEUCTBHM C YYETOM BIMSHHS Ha OKPYKAIOUIYI0 Cpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbrare ocBOCHHs TTporpamMMbl 1o ()U3UKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi y oOydatomerocss OyayT cpopMHUpOBaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  y4eOHbIE  JEHCTBUS,  PETYJSITUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble JJornueckue aeicTBUA:

® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUN);

® yCTaHaBJIMBATh CYIIECTBCHHBIH NpPH3HAK KJacCH(PUKAIUA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

® BBISBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

® BBISIBIIATH IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U MPU U3yYeHUH (PU3UUECKUX SIBJICHUN
U TIPOIECCOB, NIeJaTh BBIBOJBI C MCIOJB30BAaHUEM JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEJTNYNH;



® CaMOCTOSITENIbHO BBIOMpPATh CHocoO perieHus ydeOHOU (u3nueckod 3amgauu
(cpaBHeHME HECKOJBKHX BapHaHTOB pEIICHUs, BbIOOp HamOoJiee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

® LCIIOJIB30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT MMO3HAHUS;

® [POBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIIbIIIOE UCCIIEI0BaHNE (PU3UUECKOTO SIBJICHUS;

® OIICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCThH MH(OpPMAIUIO, TOTYUYEHHYIO B
XO/JI€ UCCJIETOBAHMS HIIA SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOALI MO pe3yJibTaTam
IpOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIIEIOBAHNUS;

® [IPOrHO3UPOBATH BO3MOYKHOE JalbHENIIEE pa3BUTHE (PU3NUECKUX MTPOLIECCOB, A
TaK)K€ BBIABUTATh MPEAIOJIOKEHUS 00 UX PA3BUTUH B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

® [IPUMEHSTH PA3JINYHbIE METO/Ibl, THCTPYMEHTBHI U 3aIIPOCHI IPH IIOUCKE U 0TOOpE
uHGOPMAIUH WIH JAHHBIX ¢ Y4ETOM MPEJIOKEHHON yueOHOM Pu3nuecko 3a1auu;

® aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IMYHBIX BUIOB U POPM IMIPEICTABICHHUS;

® CaMOCTOSITEIBHO  BbIOMpaTh  ONTHUMalbHYIO  (opMy  MpeAcTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATH PpEIIaeMble 3a/Jauyd  HECIO0XHBIMU CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 ux KOMOMHAIIMSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

® B XO0Je 00CYyXJIeHUs1 yueOHOr0 MaTepuraa, pe3yJibTaToB JJa0OpaTOPHBIX padoT U
IPOEKTOB 33JaBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOM TEMbI U BHICKa3bIBATh UJEH,
HalleJICHHbIEC Ha peLIeHUEe 3a/1a4i U MoJIepKaHue 0J1aroxenareabHOCTH OOIICHNUS;

® COIOCTABJISITH CBOM CYXACHHUS C CYKIEHUSMH JIPYTUX YYACTHUKOB JIMAJIOra,
0oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

® BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e MyOJMYHO NPEACTABIATH PE3YJAbTaThl BBIIOJHEHHOIO (PU3UYECKOrO OIbITa
(aKCTIeprUMEHTa, UCCIIEIOBAHUs, TPOEKTA);

® [IOHMMAaTh W WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYaTbHOMN
paboThI IPU PEIIEHUH KOHKPETHOU (PU3NUYECKON TPOOIeMBb;

® [IPUHUMATH LIEJTU COBMECTHOM ESITeIbHOCTH, OPTraHU30BbIBAThH JEHUCTBUSA 110 €€
JOCTHKEHHIO: PACTIPEACIIATh POJIH, OOCYKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

® BBIMOJHATH CBOIO YacTh pabOThI, JOCTHras KadeCTBEHHOI'O pe3ysbTaTa Iio
CBOEMY HAIPABJIEHUIO U KOOPJIUHUPYS CBOU JEUCTBUA C APYTHUMHU YJIE€HAMU KOMaHbL;



® OIICHMBATh KAayeCTBO CBOEro BKJaJa B OOIIMH NPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanms:

® BBIABJIATH IPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOUIUX IS
penieHus GU3NIECKUX 3HaAHUI;

® OpHEHTHPOBAaTHCA B  PA3IMYHBIX  MOJAXOJAaX  MPUHATHS  pELICHUU
(MHAMBUAYATBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PEILICHUI IPYIION);

® CaMOCTOSITEJIBHO COCTaBJIATh QJITOPUTM pEIICHUs (PU3NYECKOW 3aJaud WIH
IUIaHa MCCIEAOBaHUS C YYETOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjiaH €€ U3MEHEHNS],

® OOBSCHATHP  NPUYUHBI  JIOCTHKEHUS  (HEJOCTHIKEHHS])  PE3yJIbTaTOB
JesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTUBBI B JEITEIBHOCTH (B TOM 4YHUCJIE B XOJ BBIIIOJIHECHUS
(U3MYECKOr0 UCCIENOBAHUS WJIM TNPOEKTa) Ha OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

® OIEHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

® CTaBUTh ce0S Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha
Hay4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e [pU3HABaTh CBOE MPaBO Ha OUIMOKY MpHU pelIeHuH (PU3NUECKHUX 3a4ay WIH B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

MHNPEJIMETHBIE PE3YJIBTATBI

K koHIiy oOyueHus B 7 Kjacce NMpeIMETHbIE PE3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

® UCIOJBH30BATh MOHATUS: (U3UYECKHE U XUMHUYECKHE SIBIICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIb, TUIOTE3a, CAUMHUIIB (PU3UIECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3HOE), MEXaHUUYECKOE
IBUWKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TpaeKTOpus,
paBHOZEHCTByOIIas cuia, nedopmanus (ymnpyras, UJIACTUYECKasl), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

e pasnuyarh siBJeHUA (IudPy3usi, TEMIOBOE MBMXKEHHE YAaCTHUIl BEUIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE, HHEPLIUS, B3AUMOICHCTBHE TE,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUVIEHHONW OCBIO BpalleHUs, Nepenada JaBICHUS
TBEPABIMU TEJIAMHU, KUIKOCTIMU U razamMu, aTMOCcepHOe TaBjeHUE, TUIaBaHUE Tel,



IpeBpaIlleHUs] MEXaHUYECKOW SHEPTHH) 110 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacmo3HABATh MPOSBICHUE M3YUYCHHBIX (PM3UUCCKUX SBICHHUN B OKPYXKAIOIIEM
MHpE, B TOM 4YHCIC (PU3NYECKHE SBICHUS B MPHUPOJE: NMPUMEPHI IABUKCHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEXUBOU MPUPOJE, NEUCTBUE CUIIBI TPEHUS B
MPUPOJIE W TEXHUKE, BIUSHUE aTMOCPEPHOrO IaBJICHUS Ha >KUBOW OpPTaHU3M,
IUTaBaHUE PBIO, PhIUAry B TEJIE YEJIOBEKA, TPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a]a4y
B yueOHYI0, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SBJICHUM;

® ONUCHIBATH HM3YYCHHBIC CBOWCTBA Tel W (PU3WUYECKUE SIBICHUS, HCIIOIB3YS
dbu3nyeckre BeIUYMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CUJa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUJla TPEHUs, JaBJICHHUE
(TBEpHOTO TEna, KUIKOCTH, Ta3a), BhITAIKMBAIOIIAS CHJIa, MEXaHMUYeCcKas padoTa,
MOIIIHOCTh, IUUICYO CHJIBI, MOMEHT CHJIbI, KOX(hOUIIMEHT TMOJE3HOTO JCHCTBUS
MEXaHU3MOB, KHHETUYECKasl U MOTEHINAIbHAS SHEPIUsl), IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT HCIOJb3yeMbIX BEJIUYMH, HUX OO0O3HAYCHUS U
eIUHULIBl (PU3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIbl, CBS3BIBAIOIIUE JAHHYIO
GU3UYECKYI0 BEIUYUHY C JAPYTMMU BEJIMYMHAMHU, CTPOUTH TpaPuKU H3yUYEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEJIMUUH;

® XapaKTEpHU30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
IpaBuiia CJIOKEHUs CUJ (BIOJb OJHOM TpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBeCHs pblyara (010Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHCHUSI MEXaHUYECKOW »HSHEpruu, IMph HTOM JaBaTh CIOBECHYIO
bopMyIUPOBKY 3aKOHA U 3aMKUCHIBATH €0 MATEMAaTUYECKOE BhIPAYKECHHUE;

® OOBSICHATH (PU3UUYECKUE SBJICHUS, TTPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYUHHO-
CJIEICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKUX IIAroB ¢ OMopo Ha 1—
2 W3YyYCHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM, (PU3NUECKUX 3aKOHA WA
3aKOHOMEPHOCTH;

® pemiath pacu€THbIE 3a/auu B 1-2 nMeHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONIME (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHUS 3aJauu
3aMUChIBaTh KPATKOE YCIIOBHE, MOJCTABIATHh (PU3NUYECKHUE BETUYUHBI B (HOPMYIBI U
MPOBOJIUTh PAcUEThl, HAXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JJISl PEIICHUS
3a/1a4, OLICHUBATh PEATUCTUIHOCTD MOTYUYCHHON (PU3NUECKON BETUIUHBI,

® pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (HU3UIECKUX
METOZOB, B OIKMCAHUU HCCIIEIOBAHUS BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHHE
(runote3y), pazauyaTh W HHTEPHPETUPOBATH MOIYUYEHHBIA pE3yJIbTaT, HAXOJUTh
OIIMOKHU B XOJI€ OMbITA, JA€JaTh BEIBOJBI IO €0 pe3ysibTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (PU3MYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB Tel: (hOpMYyIUPOBaTh NPOBEPSEMbIE MPEANOTI0KEHUS, COOMPATh YCTAHOBKY



U3 TPEIJIO)KEHHOT0 O0OpYAOBaHMS, 3alHUChIBaTh XOJI OMNbITa W (POPMYJIHPOBATH
BBIBO/IbI;

® BBIIOJHATH MPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa,
CIJIBI U TEMIIepaTypbl C HUCIOJIB30BAaHHUEM AaHAJOTOBBIX W HHU(POBBIX MPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB ¢ Y4ETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH
U3MEPEHN;

® TIPOBOJUTH HCCJICAOBAHWE 3aBUCUMOCTH OIHOW (DU3UYECKON BEIMYMHBI OT
JIPYrol ¢ HMCHOJB30BAHHEM IMPSMBIX HM3MEPEHUM (3aBUCUMOCTU MYTH PAaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHU JBW)KEHUS TeJla, CUIIbl TPEHUS CKOJBXKEHUS OT Beca
Tena, KayecTBa 0OpabOTKM MOBEPXHOCTEW TeJl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IJIOMIAM CONPUKOCHOBEHUSI TEN, CHJIbl YHNPYrOCTH OT YMJIWHEHUSA MPY>KUHBI,
BBITAJIKMBAIOMIEH CHJIBI OT 00bEMa MOTPYXKEHHOM 4YaCTH Teaa M OT IUIOTHOCTHU
KHUJIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TEJO, YCIOBHUM MJIaBaHUs TEJ, YCIOBUN paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO HCCIIEOBaHMS, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHHUS, CIAEAYs NPENJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yIbTaThl
MOJIy4YEeHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE MPEIIOKEHHBIX TAOIUL U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

® [IPOBOAUTH KOCBEHHBIEC U3MEPEHUS PUZNUECKUX BEIMUYNH (IJIOTHOCTD BEIIECTBA
KUAKOCTH M TBEPIOrO TeEla, CHJIA TPEHUS CKOJBXKEHHS, JaBJICHHE BO3/1yXa,
BBITAIKMBAOIIAsl CWJIA, JEWCTBYIOIIAs Ha IMOIPYKEHHOE B KUIKOCTh TEJO,
KO3(PUIIMEHT NOJIE3HOTO JAEUCTBUS MPOCTBIX MEXAHU3MOB), CIIEIys] PEII0KEHHOM
MHCTPYKIMU: TIPU  BBINOJHEHUM U3MEPEHUHA COOMpPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIUKCIATH 3HAUEHUE UCKOMOM BETUUHUHBIL;

e co0OMONaTh MpaBWia TEXHUKHA O€30MacHOCTH MpuU padboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

® yKa3bIBaTh NPUHIUIBI IEUCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOUIUECS COCY/IbI, 0apPOMETp, pblYar, MOABUKHBIA U
HEMOJBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

® XapaKTEepHU30BaTh MPUHIUIBI TEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX omnucaHus (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THMAPABINYECKANA MPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoc,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBICHUN M HEOOXOAMMbIE
(du3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

® TIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTHUECKOTrO
MCIOJIb30BaHUsl (DU3WYECKUX 3HAHUNA B TIOBCEIHEBHOM JKU3HU A OOecCredeHust
0€30MacHOCTH MpU OOpalleHUH C NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3/J0pOBbSl U COOJIOACHUS HOPM DKOJIOTMUECKOTO TIOBEACHUS B
OKPYKarolIEH Cpee;



® OCYIIECTBIISITh OTOOP UCTOUYHUKOB HH(popMannu B IHTepHETE B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM U IIyTEM
CPaBHEHUS DPAa3JIMYHBIX HCTOYHUKOB BBIIEIATh HHPOPMAIUIO, KOTOpAsl SBIAETCS
MIPOTUBOPEYUBOM MK MOKET OBITh HETOCTOBEPHOM;

® JCIOJB30BaTh IIPU BBINOJIHEHUN YYEOHBIX 33JaHUNl HAyYHO-TIOMYJISPHYIO
IUTEpaTypy (PU3MUECKOro COJEp)KaHus, CIPABOYHBIE MATEpPUAIbI, PECYPChl CETH
WuTepHer, BnaaeTh MNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
MH(pOpPMAIIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® C0371aBaTh COOCTBEHHbIE KPATKHE NTMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
2—3 UCTOYHUKOB MH(pOpManmu (HU3HMIECKOTO COACpPNKaHH, B TOM YHCIE MyOIUIHO
JieJIaTh KpaTKUE COOOIIEHUS O pe3ysbTaTaX MPOEKTOB WM Y4€OHBIX MCCIIENOBaHMM,
IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUEHHBIH MOHATUIHBIN anmnapaT Kypca (pu3uku,
CONPOBOX/IaTh BBICTYIUICHHE IPE3CHTALNEN;

® [IpU BBHIIIOJIHEHUH YYEOHBIX IPOEKTOB U HCCIEAOBAaHUN paclpeneisTh
00s3aHHOCTH B TPYIII€ B COOTBETCTBUU C IOCTAaBJIECHHBIMHU 3a/ladyaMu, CIEAUTH 3a
BBIIIOJIHEHUEM I[UJIaHAa JE€HMCTBUM, aJ€KBaTHO OLEHUMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIBHOCTD IPYIIIBI, BEICTPANBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAS
MHEHUE OKPYKAOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

HanvenoBaHe KosuyecTBO Yacon DJ1eKTPOHHBIE
Ne (uudposbie)
/i pa3ae/ioB U TeM Beero Kourpoabnbie IlpakTuuyeckue 06pa3oBATETbHBIE
NPOrpamMmsl padoThI padoThI pecype
Paznen 1. Pu3uka u eé posib B NO3HAHUM OKPYKAIOLIET0 MUPa
11 ®du3uka - HayKa o 2 bubmmorexa [IOK
npupoae https://m.edso00.ru/7f416194
buomuoteka LIOK
1.2  ®usuyeckue BeIUUNHBI 3 0,5 1 https://m.edscl)_:;).ruﬂf416194
13 EcTecTBeHHOHAyUHBIH 1 Bubmmoreka [IOK
METOJI [TO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pasneny 6
Paznen 2. [lepBoHayanbHbIe CBeIeHUS 0 CTPOCHHMH BelllecTBa
2.1 | Crpoenue BemecTBa 2 1 buGmorexa LHOK
https://m.eds00.ru/7f416194
2.2 iiiﬁi‘;‘ii?m 1 0,5 brbmiorexa LIOK
JACTHII BEIIECTRA ’ https://m.eds00.ru/7f416194
23 ArperatHble COCTOSTHUS 5 bubmmorexa [IOK
BEI[ECTBA https://m.edso00.ru/7f416194
Hroro mo paznemy 5
Paznen 3. /IBu:keHHe U B3auMoOieiicTBHE TeJl
31 MexaHn4deckoe 4 bubmoteka [IOK
JIBUOKEHUE https://m.edsoo.ru/7f416194
32 Huepuus, macca, 6 1 1 Bbu6nunoreka IJOK
IUIOTHOCTh https://m.edso00.ru/7f416194
Bubnunoreka [IOK
33 | Cuna. Bupt o 10 2 https://m.edsgj.ru/7f416194
Hroro o pasneny 20
Pasnen 4. /laBjieHne TBEPABIX TeJ, JKUAKOCTEH H ra3oB
Hasnenue. Ilepenaua
41 JIaBJICHUS TBEPILIMU bu6nmoreka IJOK
TeJIaMH, KUIKOCTSIMH 1 https://m.edso0.ru/7f416194
rasamu
butmoreka [IOK
4.2 Naprenue xuoctn 6 1 https://m.edS(I)_E).ru/7f416194
43 ATtMocdepHoe 35 Bbu6imoreka [IOK
JIaBJICHUE ' https://m.eds00.ru/7f416194
o et s ; omonox
HUX TeNo https://m.edso00.ru/7f416194
HWroro no pazneny 19
Pa3znen 5. PaGoTa u MOIITHOCTH. JHEpPrus
bubmoteka [JOK
5.1 | Pabora n mommocts 2 Ptipsim edsoo.u/ 76416194
bubmoteka [JOK
52 llpocrsic vexammsmer - 6 o 2 Ptipsim edsoo.nul 76416194
bubmmoreka [IOK
53 | Mexammeckas oneprus - 2,5 Ptipeim edsob /7416104
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HWroro mo pazneny 11

Pa3nen 6. [loBTOpenne u 000011eHNe
[ToBTOpEeHME, 00600IICHNE 1

MOABEACHUE UTOIOB U3YUYCHUS 7 1 2
Kypca ¢usuku 7 Kiacca

Utoro no pazneny 7

OBILIEE KOJIMYECTBO 68 45 12

YACOB I10 ITPOTPAMME




IMMOYPOYHOE INJIAHUPOBAHHUE 7
7 kiaace

KoanuyecTBo 4acosB

JIeKTPOHHBbIE U(PPOBHIE

ara
Ne ni/m Tema ypoka A o0pa3oBaTte/ibHbIE
yp Beero KonTpoabubie IIpakTuueckue wayenus p
padoThI padoTshI pecypchl
Paznen 1. ®usuka u eé poJib B MO3HAHNUH OKPY:Kaloiiero mupa (6 yacon)
1 ®du3nka — HayKa 0 IPUPOe 1 | memens | Bubnmoreka IJOK
2 HayuHble METO/IBI N3Y4YEHHUS TIPUPOIBI 1 1 memens | https://m.edsoo.ru/ff09f72a
HekoTopsie hu3ndeckne TepMHUHEI.
3 o psic ¢ p 1 2 menens  Bubmuoreka [JOK
W3UYECKHE BEIMUMHBI U UX U3MEpPEHUE
_ https://goo.su/Ynkh
4 To4YHOCTH U MOTPELUTHOCTh U3MEPEHHI 1 2 Henens
JlaGopaTtopHnas padora Nel «Onpenenenue
5} patopras p el 1 1 3 Henens
MOKA3aHUH U3MEPHUTEIHLHOTO MPUOOpar
®du3nKa 1 ee BIUSHAC HA Pa3BUTHE
6 texHuku. O000IIEHHE U KOHTPOJIb 110 1 0,5 3 Henmens
paszneny «PuU3MKa U €€ pOJb B MUPE»
Pazpnen 2. [lepBoHavyajibHbIE CBeleHNs 0 CTPOEHUM BellecTBa (5 yacoB)
Crpoenue Bemiecta. O
7 ;E%;:;Ia}(? Hlie TI/I:CK el:;cf& OCHUE 1 4 nenens bubmorexa LHOK
A HIHE AHCKp P A https://m.edsoo.ru/ff09fe0a
BEIIICCTBA.
JlaGopatopHas paborta Ne2 «Omnpenenenue bubnuoreka [IOK
8 1 1 4 Henens . .
pa3MepoB MaJbIX TE» https://goo.su/eXJjS
BIDKEHUE U B3aUMOJICHCTBUE YaCTH bubnuoteka [JOK
9 A A H 1 5 Henens ) 1
BEIIIeCTBA https://m.edsoo.ru/ff0a013e
ArperaTHble COCTOSIHHSI BEIIECTBA.
10 Paznuynie B MOJIEKYJISIPHOM CTPOSHHUH 1 5 Henens
TBEPJIbIX TEJ, )KUJKOCTEN U Ta30B. bubmuorexa [JOK
OCoOEHHOCTH arperaTHbIX COCTOSIHUN https://m.edsoo.ru/ff0a0378
11 BobI. O000IIIEHNE U KOHTPOJIb 10 Pa3IeTy 1 0,5 6 Henmens

((CTpOCHI/IC BCIICCTBa»

Pazpnen 3. /IBu:keHue u B3aumojaeiicteue e (20 yacos)

20
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Mexanunyeckoe nBuxeHue. PaBHoMepHoe u

bubmuoreka [JOK

12 HEPAaBHOMEPHOE JIBUKEHUE 6 nenens https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CxopocTtb. Equnuiibl ckopoctu 7 Henens https:/m.eds00.ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABHKCHUS 7 Henens bubmorexa LIOK
Yt P A A https://m.edsoo.ru/ff0a0ae4
15 Bammoneiionmme ren s mpwsa 8 nonenn | D0mOTerca LIOK
A p A https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
16 Macca tena. Equaunbl maccel. U3Mepenue 8 Hexens BI/I6J‘I.I/IOTeKa LHOK
Macchl Ha Becax https://goo.su/eJmFmc
bubmuorexa [JOK
17 [lnotHocTs BewiecTsa O nepens https://m.edsoo.ru/ff0a0fee
18 PacueT macchel n 00beMa TeJa 1Mo ero 9 Heelst bu6mmoreka [IOK
IJIOTHOCTH A https://clck.ru/3CRxVR
19 JlaboparopHas pabota Ne3 «Onpenenenue 10 Henens bubnnoreka [JOK
IUIOTHOCTH TBEPJIOTO TeJIay a https://clck.ru/3CRxYD
20 Pemenne 3agad mo reme «MexaHndeckoe 10 Hexens bu6mmoreka [IOK
nBwxkenue. Macca. I[IIMOTHOCTE BeleCTBa e https://m.edsoo.ru/ff0al23c
bu6nmoreka [JOK
21 Cuna. Ssenne Tarorenns. Crna 11 menenss  https://clck.ru/3CRxeK
TSDKECTH.
bu6nmoreka [JOK
22 Cuna ynpyroctu. 3akoH ['yka. 11 wenens http://surllijwzxadx
23 CBsI3b MEX1y CIION TSAXKECTU U MacCou 12 Henens bubnmnoreka [JOK
Tena. Bec Tena. AST hitps://m.edsoo.ru/ff0al1778
JlabopaTtopnast pabota Ne4 «M3yuenne
24 3aBUCHUMOCTH PACTSKEHUS S,[[G(I)OpMaLII/II/I) 12 Hexens
MPYKUHBI OT TMPHIIOKCHHOHN CHITBIY.
Junamomerp
o5 Cuna TspKecTH Ha IpYTuX IUIaHeTax. 13 Henens bubnnorexka [JOK

Pu3nuecKue XapaKTEPUCTHKU TUIAHET

21

https://m.edsoo.ru/ff0a1502
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Cuna tpenus. Tpenue nokos. Tpenue B

bubmuoreka [JOK

26 IPUPOJIE U TEXHHKE. 1 13 nenens https://m.edsoo.ru/ff0alb9c

7 Ciio’)keHue ABYX CHJI, HAIIPAaBJICHHBIX 1O 1 14 Henens bubnuorexa [JOK
OJTHO¥ mpsiMoii. PaBHOIEHiCTBYIOIIAS CHIT A https://m.edsoo.ru/ff0ala70
Jlaboparopuas pabota Ne5 «3ydenue
3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bu6mmoreka [IOK

28 1 14 senens ]

CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

29 Penrenue 3amaud mo reMe «CHIIEBI B 1 15 Henens bu6mmoreka [IOK
IpUpOJIEH A https://m.edsoo.ru/ff0alde0
Pemienue o remam: «MexaHUUeCcKOe

30 JBIDKEHHEY, «Macca, III0THOCThY, «CHITbI 1 15 nenens
B IIPUPOJIE»

KoHTposbHas paboTa mo Temam:

31 «Mexanudueckoe JIBUKeHHEe», «Macca, 1 1 16 menens

IJIOTHOCTBY», «CHIIBI B TIPUPOICH
Pazpnen 4. laBienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB (19 yacos)
Hasnenue. CiocoObl yMEHBIIEHUS U bubnuoteka [JOK

32 yBEIUYCHUS IaBJICHUS 1 16 nenens https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS bu6mmoreka [IOK

33 raza ot 00béma, TeMrneparypsl . 17 nepens https://m.edsoo.ru/ff0a2376

bu6nmoreka [JOK

34 JaBnenue B sxxunkoctu. 3akoH [lackans 1 17 nenens https://m.eds00.ru/ff0a25b0
Pacuer naBieHus KUIKOCTH HA JHO U bu6mmoreka [IOK

3 CTEHKH cocyJia . 18 nenens https://m.edsoo.ru/ff0a2826

36 Pemenue 3agau mo teme «3akon [lackars. 1 18 Hexens
3akoH Apxumena»

bu6mmorexa [IOK
37 Coobmaromecs cocy ! 1 19 nenens https://m.edsoo.ru/ff0a2970
38 Bec Bo3ayxa. ATmMochepHoe naBieHue. 1 19 Henens bubnuorexa [JOK

[TouemMy cyriecTByeT 00oi0uka 3emiu

https://m.edsoo.ru/ff0a2b5a
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Uzmepenne atMochepHOTo JTaBIICHHS.

bubmuoreka [JOK

39 Owtrr TobbiemnI 1 20 megens | https://m.edsoo.ru/ff0a2b5a
pp https://m.edsoo.ru/ff0a2da8
Bapomerp - anepous. ATMochepHoe bubnmoreka [JOK
40 JIABJICHUE HA PA3IHYHBIX BHICOTAX 1 20 Hepens https://m.edsoo.ru/ff0a2fc4
a1 Manometpsl. [TopirHeBoH KUIKOCTHBII 1 21 Henens
Hacoc
. bubmuoreka [JOK
42 Tunpasueciuii npece 1 21 mepens https://m.edsoo.ru/ff0a3136
o | 1 s BSOSO
Py ’ 4 https://m.edsoo.ru/ff0a3276
Apxumena
44 g;f;ﬁ;;ggiaﬂfg iI?IJTIiINQiI;I;I/EyiHIZ; Ha 1 22 Henens bubmmorexa [TOK
m 1 Yot a https://m.edsoo.ru/ff0a3514
MOTPYKEHHOE B )KHJIKOCTh TEIIO)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca Tella B bubimmoreka [JOK
45 N . 1 23 "epnens
BOJIE OT 00bEMA MOTPYKEHHON B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTHU TeJa»
bu6nmoreka [JOK
46 [nagatue rex. 1 23 mepens https://m.edsoo.ru/ff0a3a96
47 Ha6opalropHa51 pabota Ne8 «BrisicHeHue 1 24 Henens BI/IG:]'II/IOTCK.a [HOK
YCIIOBHI TUTABaHUS TeJa B )KUIKOCTH) http://surl.li/nbnyma
48 [InaBanme cynoB. Bo3ayxoriaBanue 24 Henens bubmiorexa LIOK
YAOB. BO3AYX . https://m.edsoo.ru/ff0a3654
Pemtenne 3agay mo remam: «JlaBienue bu6mmorexa [IOK
49 TBEPABIX TN, KUIAKOCTEH U ra30B» 1 25 Henens https://clck.ru/3CRyUe
KonTponbhas paboTa o remam:
50 «/laBneHue TBEpABIX TN, KUAKOCTEN U 1 25 Hepens
ra3oBy»
Pa3znen 5. Pa6ora u MomHOCThL. JHeprus (11 yacoB)
bu6mmoreka [IOK
o1 Mexanunueckas padota. Equnuiibl paboTsl 1 26 Henens

https://m.edsoo.ru/ff0a3f82
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bubmuoreka [JOK
52 Mouaocts. EAUHUIEI MOIIHOCTH 1 26 uenens https://m.eds00.ru/ff0a3f82
S3 cun na puviare, Pasiarn  rexce, Gy 1 27 nenens HOMIOTERS LIOK
' ’ https://m.edsoo.ru/ff0a48a6
MIPUPOJIE.
bu6mmoreka [IOK
54 broku. «30510T0€ MPaBUIIO» MEXaHUKHU 1 27 wenmens | http://surl.li/dyxvxv
http://surl.li/ncxrzw
JlaGopaTtopHnas pabora Ne9 «BrisicHeHHE bubnuorexa [JOK
> YCJIOBHSI PABHOBECHS PhIUara 1 . 28 mepens https://m.edsoo.ru/ff0a478e
KoaddunmenT noneznoro neicTBust Bubmorexa LIOK
56 MexaHuszMa. Pemenue 3amad 1o teme 1 28 "Henensd ]
" " https://m.edsoo.ru/ff0a4c48
Pa6ora, momuocts, KIT/]
57 Jlaboparopnas pva60Ta Nel0 «3mepenue 1 1 29 Hexens
KII/] HaK1TOHHOM MIIOCKOCTH
58 Mexannueckas sHeprus. Knnernueckas u 1 29 Henems bubnnorexa [HOK
MOTEHIMAIbHAS SHEPTHS A https://m.edsoo.ru/ff0a4252
59 3aKOH COXpaHEHUS] MEXaHUUYECKON IHEPTUHN 1 30 Hepens bubmorexa [IOK
P P a https://m.edsoo.ru/ff0a4360
60 Pemenue 3a1au o teme «Pabora u 1 30 Henens
MOIIHOCTb. DHEPTUSD)
Pemenne 3amau mo reme «Pabora u
61 MOIIIHOCTb. DHeprus». [IpoBepounas 1 0,5 31 nenens
paboTa 1o 1aHHOI TeMe
Pasnen 6. [loBTopenue u 00061menue (7 4acoB)
Pemenue 3a1au no BceM paszaenam QU3NKH bubnnorexka [JOK
62 7 xnacca . 31 nenens https://m.edsoo.ru/ff0a4ffe
Pemenue 3a1au mo BceM pazaenam QU3NKH bubnmnoreka [JOK
63 7 xilacca . 32 menens https://m.edsoo.ru/ff0adee6
Ntoroas KOHTpoOJIbHAS
64 pabota/Beepoccuiickas mpoBepouHas 1 1 32 Henens
paborta
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Ypok-npakTukyM "Pacyér MoIHOCTH,

65 . N " 1 1 33 "enens
pa3BHBAEMOM MPHU MOIBEME I10 JICCTHHUIIE
VYpok-npakTukym "DKCHEpUMEHTAIHLHOE
olpefelIeHNE U3MEHEHNS] KHHETUYECKOM U

66 pel N 1 1 33 menens
MOTCHIUAIBHOW YHEPTHH IPU CKAThIBAHUN
Teja 110 HAaKJIOHHOH IIJIOCKOCTH"
Oo6o061enue. [TonBenenne UTOTOB 3a Kype

67 i JBCA My 1 34 nenens
busuku 7 Kmacca
0O000mmenue. [loaBenenme UTOroB 3a Kypc

68 m JBCA P 1 34 genens
¢u3uku 7 kacca

OBHIEE KOJIMYECTBO YACOB I1O
1 68 45 12

I[TPOTPAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

OBHLIEI'O OBPA30BAHUA

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

14

1.5

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHUS B IIPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHHUS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYHMH, HX
0003HAaUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/ILICCKI/IG SABJICHUS U ITPOUCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa M 3alucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHI U CBOWCTBA Tell, B TOM
4yluclie MU B KOHTEKCTE€ CHUTyalil NpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYyecKkux mIaroB ¢ omopoil Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3YS 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolME (U3MUECKHE BEJIMYMHBL: HAa OCHOBE
aHaJM3a YCJIOBHMS  3a/layd  3aluChiBaTh  KpPAaTKOE  YCJIOBHE,

MOJICTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
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paC‘-IéTBI, HaxXoJuThb CHpPaBOYHBIC IOAaHHBIC, HGOGXOHI/IMBIG JJIA
pPEeIICHUA 3aJa4, OLICHNBATb PEATUCTUYHOCTD l'IOJ'Iy‘ICHHOfI

(hU3HUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TTOMOIIU
(u3MYeCKUX METOJO0B, B ONHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ylnbTaT, HAaXOJUTh OMIMOKH B

XO0J¢€ OIibITa, ACJIAaTh BBIBOJBLI I10 CI'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nueckux  CBOWCTB  Tel:  (OpMynHpoOBaTH  MPOBEPSIEMBIE
NPENOoIOKEeHNsI, CcOOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 Q)OpMYJII/IpOBaTL BBIBObI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIb30BAHUEM IPSIMBIX H3MEPEHMHH,
y4acTBOBATh B IJIAHUPOBAHMH Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINIOJHATh M3MEPEHMS, CIEAysd NPEIIOKEHHOMY
miaany, (UKCUPOBATh pPE3ylbTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MUYeCKUX BENIMYUH B BUJAE MPEATOKEHHBIX TaOMUIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HW3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
HPCHHOX(CHHOﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U TEXHHUYECKHX
YCTPOMCTB, XapakTepU30BaTh IPHUHLMIBI JEHCTBUS HW3YYECHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBI0 UX ONMCAHMS,
UCTOJB3ys 3HAaHUS O CBOWCTBAaX (PU3MYECKUX SBICHUH W

HE0OX0oauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaX)

MMPaKTUICCKOTO HCIIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUM B
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1.16

1.17

1.18

MOBCETHEBHOM KM3HU i1 OoOecredyeHus: Oe30MacHOCTH IpH
oOpamieHnn ¢ TpudOpaMH ¥ TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUM M IYTEM CPaBHEHHUs Pa3IMYHBIX MCTOUYHHUKOB
BBIICNIATh MHPOPMALIUIO, KOTOpasi SBJISIETCS MPOTUBOPEUYUBOIN HIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
Hay4YHOINIONYJIIPHYIO  JIUTEpaTypy  (U3HMUECKOrOo  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl ceThu IHTepHeT, BIialeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE H YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIUYHO JIeJaTh KpaTKue COOOIIECHUS O
pe3yibTaTax MPOEKTOB WM Y4EOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, COPOBOKIATh BHICTYIIJICHUE NTPE3eHTaUei

1.19

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacmipeenaTh O0SI3aHHOCTH B TpPyINIe B COOTBETCTBUU C
MOCTaBJICHHLIMM 33aJadyaMH, CJEeIUTh 3a BBIIOJHEHHEM ILIaHa
JIEWCTBUIM, aJeKBaTHO OIEHUMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon
IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA
pa3iena 3JIEMEHTA
1 ®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOIIET'O MUPA
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11

®uszuka — Hayka O Mnpupoxe. SBineHus NOPUPOIBI.
Ousnyeckue SABICHMS: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBLIC, 3BYKOBLIC

1.2

dusnueckue BenUUMHBL M3mepenue (uznueckux
BenuunH. ®usndeckue npubopsl. Ilorpemuocts

U3MepeHnil. MexayHapoIHasi CUCTEMA €ITMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ MO3HAHUA: HAOIIOIEHUE,
IIOCTAHOBKA Hay4YHOT'O BOIIPOCA, BBIIBHIKEHUE THIIOTES,
SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBICHEHUE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTuueckue pabOTHI:
- «OmnpeneneHue  MOKa3aHUNW  U3MEPHUTEIHHOTO

npudopa»

INEPBOHAYAJIBHBIE CBEJJEHI A O CTPOEHNUU BEIIECTBA

2.1

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBbl.
OneITbl, 10Ka3bIBAIOIIME  JUCKPETHOE  CTPOEHHUE

BCIICCTBA

2.2

JlBwxkenue yacTtui] BemiecTBa. CBsI3b  CKOPOCTH
JNBWKEHUSI 4YacTUIl C Temmeparypoid. bpoyHoBckoe

NBUKEeHUE, TUhPy3us

2.3

2.4

B3aI/IM0I[eI\/JICTBI/I€ YJaCTHILl BCIICCTBA: MIPUTAIKCHUE U

OTTAJIKMBAHHC

ArperaTHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta30B,
KUAKOCTeH U TBEPABIX (KPUCTAIIIMYECKHX) Tell.
B3aumocBsI3p MEXy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX M MUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[IpakTuueckue padbOTHI:

- «Onpenenenne pasmMepoB MaJIbIX TEI»

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe IBUKEHHUE. PaBHomepHOe u

HEpaBHOMEPHOE JIBM)KEHUE
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3.2

3.3

3.4

Ckopoctb. CpenHsis CKOpPOCTb IPU HEPABHOMEPHOM
JNBIDKEHUH. PacuéT myTn u BpeMEeHH JIBHXKCHHS
SIBnenne mHepuuu. 3aKOH UHEpLMHU. B3aumoneictBue
TEJ KaK MPUYMHA U3MEHEHHUS! CKOPOCTH JBUKEHUS TEJ.
Macca kak Mepa HHEpTHOCTH Teja

IInotHocte  BemectBa. CBS3b  IUIOTHOCTH  C

KOJIMYCCTBOM MOJICKYJI B CIUHULIC 00BéMa BCIICCTBA

3.5

Cula KaK XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6

3.7

3.8

Cuna ynpyroctd u 3akoH ['yka. M3amepenue cuiibl ¢
MTOMOIIBIO JUHAMOMETPA

SIBienue TAroTeHus U cuia TskecTd. Cuia TSKECTH Ha
npyrux rianerax. Bec tena. HeBecomocTh

Cuita TPCHUA. TpeHI/IC CKOJIBKCHUS U TPCHUC IIOKO:.

Tpenue B IpUpoOAE U TEXHUKE

3.9

3.10

3.11

3.12

CrnoxxeHue cuil, HalpaBICHHBIX IO OJHOM MPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

[IpakTuyeckue paboOTHI:

- «Onpenenenye MIOTHOCTU TBEPIOTO TEay

- «/I3yueHne 3aBUCUMOCTH pacTsbkeHus (aedopmarium)
MIPYXUHBI OT MPUIJIOKEHHON CHIIBI»

- «M3y4eHne 3aBUCUMOCTU CUJIBI TPEHMS CKOJIBKEHUS
OT CUJIBl JABJICHMUSI M XapaKTepa CONPUKACAIOIINXCS

IOBEPXHOCTEW

Pu3nYeCKUe ABJICHUS B IIPUPOJE: IIPUMEPHI IBHKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B )KHBOM U HEKUBOM MPUPOJIE,

JICVCTBHUE CUJIBI TpCHUS B MIPUPOAC U TCXHHUKE

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

HaBnenue TBEpAoro Tema. CrnocoObl YMEHBIICHHS U

1 YBEJIMUYEHUS TaBIICHUS

47 I[aBJICHI/Ie rasa. 3aBUCHUMOCTH JaBJICHUA Ta3a OT
' 00béMa, TeMIiepaTyphl

r [epenaua naBiieHUs TBEPIBIMU TEIAMU, KHIKOCTSIMHU U

razamu. 3akoH [lackansd. [ITHeBMaTnyeckue MaIIMHbI
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4.4

3aBUCHMOCTh JIaBJICHUS JKUJIKOCTU OT TJIYOUHBI.
I'mapocraTnueckuit napajokc. CooOmaromuecs

cocynsl. ['mapaBiuueckre MeXaHU3Mbl

4.5

Atmocdepa 3emnm U arMocepHOE J1aBJICHUE.
[TpyunHBl CyIIECTBOBAHUS BO3IYIIHOH OO0OJIOYKH
3emun. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOrO JaBJIEHHUsI OT BBICOTHI HAJ| YPOBHEM

Mops

4.6

4.7

4.8

N3mepenue armocdepHoro mapneHusi. [IpuOopsl s
M3MepeHust aTMOC(HEpHOro JaBICHUS

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HHUX
Teno. BrlTankuparomas (apxumenoBa) cuiia. 3aKOH
Apxumena

[InaBanue ten. Bo3nyxonnasanue

4.9

4.10

411

[IpakTuueckue padbOTHI:

- «M3ydyeHune BBITATKUBAIOLIEN CUIIbL, JENCTBYIOLIEN Ha
MOTPYKEHHOE B )KUIKOCTh TEJIO»

- «MccnegoBanne 3aBHCHMOCTH Be€ca Tella B BOJAE OT
00BbEMa MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIa

- «BpIsicHEHHE YCHOBI/Iﬁ IJ1aBaHUA TCJIa B JKUAKOCTH

®usznueckue  SABIEHUS B MPUPOJE:  BIUSHUE
aTMOC(epHOr0 JaBJIEHUsS Ha OJKUBOW OPraHU3M,

IJIaBaHUE PBIO

TexHuyeckue yCTpPOWCTBA: COOOINAIONIUECS COCY/IHI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Tpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1 Mexanunueckasi pabota

5.2 Mexanunyeckas MOITHOCTb

- [IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAs
' IUIOCKOCTh. [IpaBmito paBHOBECHsI ppryara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY

31




«3o010T0€  TpaBwiIo»  MexaHukd. Koadunument
55 MOJIE3HOTO  JEeWCTBHSA ~ MeXaHM3MOB.  [IpocTteie

MCXaHHU3MBI B 6BITy U TCXHHUKCE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
£ g [Tonnas mexanuyeckasi sHEprus. 3aKOH U3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKON IHEPrun
[IpakTuueckue pabOTHI:
59 - «BbIAcHEHME YCIIOBUS PAaBHOBECHUS phIUara
- «M3mepenue K111 HakJIOHHOM MIIOCKOCTH»
dusnueckue SBICHUS B MPUPOJE: phIUard B Tele
5.10
YeJoBeKa
TexHuueckue yCTpPOWCTBA: pblyar, MOABUKHBIA U
5.11 HETIOJBMKHBIN OJIOKM, HAKJIOHHAS TNTIOCKOCTh, MPOCTHIE

MCXaHH3MEI B 6HTy

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
» ®usuka: 7-i knacc : 6a30BbIi ypoBeHb: yueOHuK / .M. [lepoimkun, A.U.

NBanoB. — MockBa : AkmmoHepHoe oOimectBo «I3nmarenbctBo «IIpocBemenuey,
2024.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

» ®usuka: 7-i kmacc : 6a30BbIi ypoBeHb: yueOHuK / .M. Ilepwimkun, A .
MBanoB. — MockBa : AkiuoHepHoe o0OmiecTBo «M3marenscTBo «IIpocBemieHue,
2023.

» Duswmka: 7-i kimace : 6a30BbIi YPOBEHB : COOPHHK BOTIPOCOB M 3a7a4 : y4eOHOe
nocooue / A.E. Mapown, E.A. Mapon, C.B. I1o3oiickuii. — Mocksa : [IpocBemienue,
2023.

» KoHTpomnbHBIE U caMOCTOSITeNTbHBIE PabOTHI IO (pHU3HMKe. 7 KIacc: K y4eOHHUKY
A.B. Ileppimknna «®usuka. 7 kiacey. ®I'OC (k HOBomy yuebHHKY) / O.U.
I'pomueBa. — M.: U3natenbcTBO «IDK3amen», 2020.

» ®usuka : 7-i knmacc : 0a30BBIH YPOBEHb : JUJAKTHUYCCKHE MaTEpUAJIbI :
yaeoHoe nocobue / A.E. Mapon, E.A. Mapon. — Mocksa : [IpocBemenue, 2023.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
» bubnmoreka 1mudpoBoro o0pa3oBaTeILHOTO KOHTEHTA : OQHUIIHATBHBIN
caiit. — URL: https://urok.apkpro.ru/
» Mos mkona : opunmanbhbri caifT. — URL: https://myschool.edu.ru/

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30B0Or0 ypOoBHSI 0CBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOM
TpeOOBaHUSA NPOrpaMMbl OCHOBHOI0 00111ero odpa3osanus Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMHUPOBAHHOCTh 0a30BBIX MPEICTABICHHA O 3aKOHOMEPHOMN
CBSI3M U MTO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu GUMKA B Pa3BUTHU
1 €CTECTBEHHbIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 53BOIIONMU
(hbU3UYECKUX 3HAHUW W UX POJIU B LIETTOCTHOW €CTECTBEHHOHAYYHOU
KapTHMHE MHpa, O BKJAJE€ POCCHMCKMX M 3apyOEKHBIX YUEHBIX-
(bU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTrepuH, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SBJICHUI
npupoasl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
2 KBaHTOBbIX); YMEHHME pa3inyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINX
naHHOe (pU3MYecKoe sBIIEHUE; YMEHHE pPacllo3HaBaTh IMPOSIBICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia)ICHI/Ie OCHOBaMH ITOHSITHHHOI'O afnmnapara U CHUMBOJIMYECKOTO
A3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHUC UX JIS1 PCHICHUS yLICGHBIX 3aja4d,

YMEHHE XapaKTepU30BaTh CBOICTBa Tej, (PU3UUYECKHE SBICHUS U

MMpOLECChI, UCITIOJIb3Yd q)yHIIaMeHTaHLHBIC 1 OMIIMPHUICCKUC 3aKOHBI
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YMeHHue omnHChIBaTh H3YYEHHBIE CBOMCTBa Tel W (DU3HYECKHE

SAIBJICHUS, NCIIOJIb3YA (1)PI3PI‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAYYHOTO IIO3HAHUS C YYETOM
COOIOICHMS TTPaBUII 0€30IACHOTO TPYAA: HAOIOAeHHE (PU3HUECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSITEIIbHO COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS 10 HHCTPYKIIMHU, OTUCHIBATH XOJI
OTIBITA U 3alKUCHIBAThH €r0 PE3yJIbTaThl, (HOPMYITHPOBATH BHIBOJIBI;
MPOBEJCHUE TIPSIMBIX M KOCBEHHBIX W3MEPEHUN (U3UUECKUX
BEJIMYMH: YyMEHHE IUTAHUPOBATh HW3MEPEHHUS, CaMOCTOSATEIILHO
coOMpaTh JKCIEPUMEHTAILHYID YCTAHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUC BEJIUYMHBI W AHAJH3UPOBATH IOJYYCHHBIC
pe3yabTaThl C y4ETOM 3aJaHHOM TIOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX JKCIICPUMEHTAIBHBIX — UCCIICIOBAHMIA;
CaMOCTOSITEJILHO COOMpaTh OSKCICPUMEHTAIbHYIO YCTaHOBKY U
MPOBOJIUTh ~ WCCIICOBAaHUE MO0  HMHCTPYKIUH, MPEICTABIAThH
MOJIyYCHHBIE 3aBUCUMOCTH (DU3NYECKHX BEIIMYMH B BUJC TAOIHUI[ U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JeJaTh BBIBOJBI IO

pe3yJibTaTaM HCCeA0BAHUS

[lonnmanue  XapakTepHbBIX CBOWCTB  (U3MYECKUX  MoAenel
(MarepuanbHas TOuka, abCOMIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAsi MOJEJb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IJIs

00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMmeHue oOBICHATh (PU3UYECKHE MPOLECCH U CBOMCTBA TeJN, B TOM
YUCI€ W B KOHTEKCTE CHUTYyallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakrTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpOd Ha HW3YYEHHBIE CBOMCTBA
¢bu3nvecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMeHnne pemath pacu€THble 3amaud (Ha 6a3e 2 — 3 ypaBHEHHN),
UCTOJB3ysd 3aKOHBI M (opMynbl, CBs3bIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUCBIBaTh KPATKOE YCIOBHE 3a/IayH,

BBISIBJIATH HEJIOCTAIOIINE JaHHBIC, BHIOMpATh 3aKOHBI U (POPMYIIBI,
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10

11

HE0OX0IMMBIE /IJIs €€ PeIIeHUs, UCIIOJIb30BaTh CIPABOYHEIC JJaHHBIC,
IPOBOJAUTH PAaCU€Thl U OLEHMBATH PEATUCTUYHOCTH IIOJYYEHHOI'O
3HaueHUs (PU3NUECKON BETUIHHBI; YMEHHE ONPEACISATh Pa3MEPHOCTh

(bu3nuecKoil BeIMYMHBI, OJYYECHHON MPU PELICHUU 33]1a4uu

VYMeHue XapakTepu3oBaTh NPUHLUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIECCOB 110 UX OIMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHUSX B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHUn ¢ OBITOBBIMH  NpUOOpaMU U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 IIOBEIEHUA B OKpPYXKAroLEH cpene; IOHUMaHUe
HEOOXOAMMOCTH TIPUMEHEHHS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

JJI palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

OneIT TOMCKa, MpeoOpa3oBaHUA W TPEACTaBIEeHUsS WHGPOpMAIUU
(bU3UYECKOTO CONepKaHUs C HCIOIb30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OLICHUBATh JOCTOBEPHOCTh
MOJTY4EeHHON WH(POPMAIlMKM Ha OCHOBE WMEIONIMXCS 3HAHUU |
JOINOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHUE HCHOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYpChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU TPeoOpa3OBaHMS
nH(OpMalMM W3 OJHOW 3HAKOBON CHUCTEMBI B JPYIyH); YMEHUE
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha

OCHOBC I/IHCbOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHUKOB
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INHEPEYEHD 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D I1O

OU3SUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe  aBwkeHue.  MarepuanbHass — Touka.  Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHoe nBmkeHue. Cpensss ckopocts. Dopmyna ans
1.2 BBIYHCIICHUS CpeHEH ckopocTu: V = Sft
PaBHOMepHOE mNpsSMOIIMHEHHOE JBUKEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT
BPEMEHHU B CIIy4ae paBHOMEPHOT'O IPSAMOJIMHEUHOTO IBHIKEHUS:
1.3 () =x,+u,t
I'paduku  3aBHCHMOCTH OT BPEMEHH [UIA TIPOCKIMHA CKOPOCTH, TPOEKIHU
IIEpEMEILEHUS, ITyTH, KOOPAMHATBI TP PAaBHOMEPHOM IPSAMOJIMHEIHOM JBUKCHUU
3aBUCHUMOCTb KOODJIMHATBl TeJa OT BPEMEHM B CilIydac pPaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO JIBUKEHHUS:
2
Sy =vp, =f+ay= ;
2
@opmyibl 78 MPOEKIMH TEpEeMEIIeHMs, MNPOEKIUU CKOPOCTH U IPOEKIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
1.4 .sx(a‘]=v‘)x-r+ax-3.
U.\'(f) =Up, +a, L,
a.(f) =canst,
U:rz - le: =la,s,
I'paduku 3aBUCUMOCTH OT BPEMEHU JJIsl IPOEKIIMK YCKOPEHUs, POEKIIUU CKOPOCTH,
MPOEKIMH TepEeMENIeHHs], KOOPAUHATHI MPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKECHUU
CBobGosnnoe manenue. DOpMylibl, OMHCHIBAIOIIME CBOOOJHOE IMAJEHUE Tena IO
15 BEPTUKAIM (JBMKEHUE Tejla BHU3 WM BBEPX OTHOCUTENILHO NMOBEPXHOCTH 3E€MIIH).
' I'padyku 3aBUCUMOCTH OT BPEMEHH ISl TPOEKIIUN YCKOPEHUs, IIPOCKIIMUA CKOPOCTH
Y KOOPJUHATHI ITPU CBOOOIHOM Ia/ICHUH TeNla N0 BEPTUKAIH
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CkopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKpYkHOCTU. HanpaBnenue ckopocTu.

@dopmyna A BBIYUCICHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH M TEepUoj

oOpareHus:
2mR
L=
T

LentpocTtpeMuTenbHoe  yckopeHue.  HampaBieHwe — LEHTPOCTPEMUTENIBHOIO

yckopenus. @opmyna i1l BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. — L
" R
dopmyiia, cBsI3bIBAIOLIAst IEPUO U YACTOTY OOpalCHUS:
V= 1
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _F1—>2
Tpenue nokost u TpeHue ckoipxeHus. @opmyna JUIsl BBIUMCIEHUS MOAYJS CHIIBL
TPEHUS CKOJIBKCHHUS:
1.12

Frpzp-;"-f
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1.13

1.14

1.15

1.16

1.17

Hedopmarus Ttena. Ympyrue u Heynpyrue aedopmanuu. 3aKoH yOpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

BcemupHoe Tsarorenne. 3aKkoH BCEMUPHOTO TATOTEHUS:
My - My
F=G- -1 _2
R
Cuta TsoxecTH. Y CKOpeHHe CBOOOIHOTO MaCHUs.
dopmyiia 1715 BBIYUCICHUS CUIIBI TSHKECTH BOIM3H MoBepxHocTH 3emiuu: F =mg.
JBuxenue maner Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocThb

U TIEperpy3Ku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
=m0
I/IMHy.]'ILC cucteMsl Ten. M3Menenue HUMITYJIbCA. I/IMHy.]'IbC CHUJIBbI
3akoH COXPAHCHUA UMITYJIbCa JJIA 33.MKHYTOI>'I CHUCTCMBEI TCII.
p=myUy +m, U, =const
PeakTtuBHOE JABUXKCHHUC

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsooscx

Mexann4deckass MOIIIHOCTb:

N=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJI1 BBIYMCIICHUA

KUHETUYECKON YHEPTUU:

HE)E
Bem g

TeopeMa o0 kuHeTHUecKOU sHeprun. Popmyra s BIYMCICHHS TOTCHIIMAIIBHON

SHEPTUH Tella, OIHIATOrO

Hag 3eMIISit:
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1.19

E,=mgh

Mexanndeckast OHEPIusi:

E=Ek+Ep

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

1.23

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBrokHBIN 1 HenoABWKHBINA 0J10kK. KIT/I mpocThIX MEXaHU3MOB,

n= Anonesaas
A‘S&I‘IH‘E[EEE&H

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:

_F
p_ls"

HaBnenue raza. ATMocepHoe JaBieHuUE.

FI/I,HPOCTaTI/I‘IeCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3akoH Apxumena. dopmyna IsI  ONpeneNeHMs]  BBITAIKUBAIOLICH

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
F Apm. T pev

Ycaopue miapanus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIAaBAHUC

CHIIBI,

1.24

Mexanunueckue Konebanus. AMIUIMTYa, IEPHOA U YacToTa Konebanuil. dopmyia,

CBSI3BIBAIONIAS YACTOTY U NIEPHO]T KOJICOAHMIA:
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1.25

1.26

1.27

1.28

MareMaTtnueckuii M IPYKUHHBIA MasATHUKMU. IIpeBpamienue oSHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIe U IIOICPEYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKaA. OTpa)KeHI/IC 3By1(0B01>i BOJIHBI Ha I'paHULC IBYX

cpen. MHdpa3ByK U ynbTpa3Byk

1.29

1.30

IIpakmuueckue pabomol

N3Mepenne cpenHei IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH
MPYXUHBL, KOAPQUIIMEHTA TPEHHSI CKOJBKCHHUS, PabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CpPEIHEH CKOPOCTH IBMKEHHS OpycKa IO HAKJIOHHOW ILIOCKOCTH;
YCKOpEeHHs1 OpycKa IpH ABUKEHUU IO HAKIOHHOW TUIOCKOCTH; YaCTOThI U MEepUoja
KojeOaHUi MaTeMaTH4eCKOro MasTHHMKA; 4YacTOThl M Tepuoaa KoleOaHWid
MPY>KUHHOTO MAasTHHUKA; MOMEHTA CHJIbI, JIEUCTBYIOIIETO Ha pbIvar; paboThl CHIIbI
YIPYTOCTH TPHU MOIBEME TPy3a ¢ TOMOIIBIO HEMOJABIKHOTO OJI0Ka; paOOTHI CHIIBI
YOPYTOCTH MPHU MOABEME Tpy3a C IMOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOM CHIIBI OT 00BhEMa MOTPYXKEHHOW YacTu
TeJjla ¥ OT INIOTHOCTH >KHAKOCTH, HE3aBUCHMOCTH BBITAJIKMBAIOMIECH CHIIBI OT MAacCHI
TeJla; CWIbl TPEHUsI CKOJBXEHUS OT CHJIBl HOPMAJIbHOIO JABJIIEHUS W OT poja
MMOBEPXHOCTHU; CHJIBI YITPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHHU AepopManiuu
MIPYKUHBL; YCKOPEHUs OpycKa OT yIJia HaKJIOHA HaIlPaBJISIONICH; eproja (4acTOThI)
KOJIeOaHUN HUTSHOTO MasSTHHKA OT JUIMHBI HUTH, TIEpHO/Ia KOJIeOaHuil PYKUHHOTO
MAasiITHHKA OT MAcCChl Ipy3a U KECTKOCTU IMPYKUHBIL; HUCCIEI0BAaHUE HE3ABUCUMOCTH
nepuoaa KojeOaHWil HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycioBust

PaBHOBCCHUS pblUara

Du3zuyeckue A6n1eHUs. 8 NpUpoOe: TPUMEPHI IBUKEHUS C Pa3IMUHBIMU CKOPOCTSMH B
YKUBOMW M HEKUBOU IPUPOE, NEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, TPUITUBBI
U OTJIHBBIL, ABMKeHUE TutaHeT CoJIHeYHOW CHCTEMbl, pEaKTUBHOE JIBUYKEHHUE >KUBBIX
OpPTraHU3MOB, PBIUATH B TEJI€ YEIOBEKA, BIUSIHUE aTMOC(EPHOTO TaBICHUS HA KUBOU
OpraHusM, IUIaBaHHE pbIO, BOCHIPUATHE 3BYKOB >KUBOTHBIMHU, 3EMIIETPSICEHHUE,

CECMUYECKHUE BOJIHBI, LlYHAMH, X0
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Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HOaTUUKHU IIOJIOXKCHHUA, PACCTOAHHUA U
YCKOpE€HHA, AJUHAMOMETpP, IOAUMIMIIHKMKH, PpaKEThl, pbIyar, HO,I[BH)KHBII;'I n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, IPOCTBIC MCXAHU3MbI B 6BITy,

L3l COOOIIAIOIIUECS COCY/bl, YCTPONCTBO BOJONPOBOJAA, THUAPABIMYECKHI TMpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TETUIOBBIE ABJIEHU A
OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU CTPOCHHS BEIIECTBA.

2.1 Mogenu  TBEPIOTO, IKUAKOTO M ra3o00pa3HOrO0  COCTOSHHUM  BEILECTBA.
Kpucrannuueckue u amopgHbie Tena

T JIBumkeHue yactull BemectBa. CBsI3b CKOPOCTH JBUKEHHS YACTHIl C TEMIIEPATyPOU.

' BpoynoBckoe nBmxenue, udQysus

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas osueprus. PabGora u Temnmomepenaya Kak CIOCOOBI HM3MEHEHHS

' BHYTPEHHEHN HEPTUU

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanue u oxnaxaenue ten. KonnuecTBo TEIIoThL. Y AenbHas TEMI0EMKOCTD:

2.8 O=cam(t,—t,)
3aKO0H COXpaHEHUs YHEPTUH B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOrO OalaHca:

2.9 Ql +Q2 +..=0
Ucnapenne wu koHueHcarusa. H3MeHeHHME BHYTPEHHEW JHEpruM B MpoIlecce

210 ucnapeHus W KoHJeHcanuu. KumeHwe IkMIKOCTH. Y7enpHas — TeIoTa

' napoo6OpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
912 [InaBnenue u kpuctaumzanus. I3MeHeHue BHYTPEHHEW YHEPTUM TIPHU IUIABJICHUU U

KpucTaJllin3alnuu. YZ[GJIBHEUI TCIIJIOTA IIJIaBJICHUA
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BuyTpeHHsI 9Heprus cropanys TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHus TOILINBA: (| =

2.13 Q/m
2.14 [Tpununs! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens
IIpaxmuueckue pabomul
N3mepenne ynenpHON TEMIOEMKOCTH METAUIMUECKOr0 IWIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJIYYEHHOI'O BOJIOM KOMHATHOM TeMIlepaTypbl (PUKCUPOBAHHOU Macchl, B
215 KOTOPYIO ONYIIEH HAarpeThli [WIMHJIP; KOJIUYECTBA TEIUIOTHI, OTJAHHOIO HarpeThiM
' LMJIMHIPOM, [TOCJIE OIIYCKaHMSI €r0 B BOJy KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON
BJIQXXHOCTH BO3/1yXa; YACJIbHOW TEIUIOTHl IUIaBiIeHUs Jpaa. VccienoBanue
M3MEHEHHUs TeMIIepaTypbl BOJAbI IIPU Pa3IMYHBIX YCJIOBMSIX; SIBJICHUS TEIJIOOOMEHA
[IPU CMEIIMBAHUU XOJIOAHOW U ropsueid BOJbL; Ipoliecca UCHapeHUst
Quzuyeckue s61eHUs 68 npupode: TOBEPXHOCTHOE HATSXKEHUE U KalWUISPHbIE
2.16 ABJICHUS B TIPUPOJE, KpUCTAlUIBl B mpupone, usinydeHue CoiHua, 3amep3aHue
BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texnuueckue ycmpoticmea: KallWUISAPBI, NPUMEPHl HMCIOJB30BAaHUSA KPHUCTAIIOB,
217 KHUJKOCTHBIM TEPMOMETP, aTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIUIEHNUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOHHa, JBUTraTeIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpuzanus Tenl. [[Ba Buia dIeKTPUIECKUX 3apsiioB
3.2 BsaumopeiictBue 3apsokeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHS JICKTPHUIESCKOTO 3apsiia
34 Onexrpuueckoe nose. Hampspk€HHOCTh — anekTpuueckoro mois.  IlpuHnmn
' CYIIEPHO3UIINH IEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu osnexktpuyeckux 3apsnoB. JlelicTBUe SJEKTPUYECKOTO TOJII Ha
' aNeKTpudecKkue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
[TocTostHHBIN 3nekTpuueckuil Tok. JleMcTBus snekTpuueckoro Toka. Cuiia TOKa.
Hanpsioxenue.
3.6
I =qg/t,U=A/q
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DJIEKTPUYECKOE CONPOTUBIICHHE. Y ITBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma mis ygactka snekrpuueckon memnu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I =I,. U=U+U,: R=R +R,
| 2 | 1 2
3.9 [TapannenpHOE cOeIMHEHNE IPOBOJHUKOB PAaBHOTO COIPOTHBIICHHUS:
U=U:I=1+1,; Rzi.
- - 2
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pabota u momHOCTh 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHOE 110JI€ TPSIMOTO IIPOBOIHUKA € TOKOM. JIMHUM MarHUTHOU
UHIYKIWH
3.13 MarauTtHoe 1ose MoCTOSsHHOrO MarHuTa. BzaumoeiicTBiue MOCTOSIHHBIX MarHUTOB
3.14 JIeficTBHE MarHUTHOTO IT0JIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMariuTHOM UHAYKIMU. [Ipasumno Jlenna
IIpaxmuueckue pabomul
N3mepeHue 351eKTpuIecKoro CONpOTUBIIEHHS] PE3UCTOPA; MOLTHOCTH AIEKTPUIECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOAHUKE (PE3UCTOPBHI,
316 JIAMIIOYKa), OT HAIpPsHKEHMsI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COMPOTHUBIICHUS

OT JUIMHBI TPOBOJHMKA, IUIOIAAM €ro IIONEPEYHOIO0 CEUEHHS U YAEIBHOIO
CONIPOTHUBJICHHUS.

[IpoBepka mnpaBuna g AIAEKTPUYECKOIO HAINPSHKEHUS NPU IOCIEI0BATEIIBHOM
COCAUHEHUU NPOBOJAHUKOB; IIpaBWIa JUIA CHIBl DJIEKTPUYECKOIO TOKA IpPU

napajyieIbHOM COSJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
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Qusuueckue A6neHuUs 6 npupooe: BICKTPUUYECKHUE SBIEHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAaTHUTHOE TI0JIe 3eMIIH, IPEi( MOIFOCOB, POIIb
MarHMTHOTO TIOJIS JIJIs )KU3HH Ha 3eMIle, MOJSIPHOE CUSTHUC
Texnuueckue ycmpoticmaa. 31€KTPOCKOI, aMIIEpPMETpP, BOIBTMETP, PEOCTaT, CUETUMK
318 AJIEKTPUYECKOW SHEPTUH, OSJICKTPOOCBETHTEIbHBIC TMPUOOPHI, HarpeBaTeIbHbIC
' ANEKTPONPUOOPHI (TIPUMEPBI), AIEKTPUUYSCKUE TMPEAOXPAHUTENH, IECKTPOMATHHT,
AJIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkasa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojienb cBeta. [IpsiMoMHEHOE pacipoCTpaHeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus cera
394 JIunza. Xon mydeit B muH3e. @OKycHOE paccTosiHUE JTMH3BI. ONTUYeCKas CUila JIMH3BL:
' D=1F
3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue nprudopbl
Ipaxmuueckue pabomul
#HH##Par###lI3mepenue onTUUeCcKOW CuiIbl  coOuparomied JHH3bI;  (POKYCHOTO
paccTosinus coOuparomiei TUH3bI (0 CBOWCTBY PaBEHCTBA pa3MepOB IpeaMeTa |
n300pakeHus, KOTJa MpeIMeT pAaCHoJOKEeH B JBOMHOM (QOKyce), IOoKazaTels
3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOMCTBA H300paKEHUs, TMOIYYEHHOTO C TIOMOIIBIO
coOuparoliel JIMH3bI; U3MEHEHHS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX JIHH3;
3aBHCUMOCTH yIJIa TIPEJIOMIICHHS] CBETOBOTO JIy4a OT yrjla TaJeHHs Ha TpaHHIle
«BO3JIYX — CTEKIIO»
397 Qusuueckue seienus 6 npupode. 3armenusi CoiHna 1 JIyHsl, 1IBETa TEII, ONTHYECKUE
' ABJICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texuuueckue ycmpoticmea: 09K, IEPUCKOI, oToarnmapar, ONTHIECKHE CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
11 PagnoaktuBHOCTh. Anb(da-, Oera-, ramma-uznyueHus. Peaknuu anbda-u Oera-
' pacraga
4.2 OmerTel Pe3epdopaa o paccessuuro anbda-vyactuil. [ImanerapHas Moaens aroma
4.3 CocraB aromHoro siapa. M3otormbr
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
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4.5

AnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOT0O YHUCET

DQusuueckue A61enUs 8 npupooe: ECTECTBCHHBINH PaOAKTUBHBIN (DOH, KOCMHUECKHE

: Iy4dn aJMOaKTUBHO H3JIYYCHH OPUPOJHBIX ~ MHHEPAJIOB JICHCTBH

4.6 , e €HHEe e , e e
pa[[HoaKTI/IBHLIX H3J'Iy‘-ICHHfI Ha OpFaHI/ISM YCJIOBCKA

47 Texuuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBHIYAIbHBIA JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa
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